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1. OBIIME ITOJIOXKXEHUSA

OcHoBHasi  mpodeccuoHaibHAsE  o0pa3oBarejibHasi  NMpPorpaMMa  BbICIIEro
o0pa3oBaHusl — MPOrpaMMa MOAroTOBKHU 0aKaJaBpoOB (1ajiee — mporpaMmMa 0akajaaBpuara,
OOIl o6akanaBpuara), peanu3yemass B COOTBETCTBHHM C (Qe[epallbHBIM TOCYy/1apCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIEro 00pa3zoBaHus (efepaibHBIM TOCYAapCTBEHHBIM
OIOKETHBIM 00pa30BaTENbHBIM YUPEKIACHUEM BbICIIEr0 oOpazoBaHusi «Poccuiickuil XMMHUKO-
TEXHOJOTHYEeCKU yHuBepcuteT umeHu .M. MenaeneeBa» 1no HampaBiIEHUIO MOATOTOBKH
Beiciero obOpaszoBanus 18.03.02 DHepro- u pecypcocOeperaromuye mporecchl B XUMUYECKON
TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTHUH, Tpodmib «DHEpropecypcocoeperarome
XUMHUYECKHE TPOU3BOJACTBA», NPEICTABISIET COOOW KOMIIJIEKC OCHOBHBIX XapaKTePUCTHUK
o0pa3oBaHusi, OPraHM3ALMOHHO-TIEAATOTHUECKUX YCIOBUH, (opM aTrecTtamuu, KOTOPBINA
IpeJCTaBlIeH B BUJE OOLIeH XapaKTepUCTUKH MporpamMmbl OakajnaBpuara, ydeOHOro IUIaHa,
KaJleHaapHoro y4yeOHoro rpaduka, pabouyux MporpamMM JUCIHUIUIMH, TPOrpaMM MPaKTHUK,
OLICHOYHBIX CPEJICTB, METOJUYECKMX MAaTEPUAJIOB.

1.2. HopmaTuBHBIC JOKYMEHTHI Uil Pa3paloTKu NporpaMmbl O0akajiaBpuara Io
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- @®enepanbhbiii 3akoH oT 29.12.2012 r. Ne 273-®3 «OO6 oOpa3oBaHuH B
Poccuiickoit deneparuny;

- [Mpuka3 MunoOpuaykun Poccum ot 12.03.2015 Ne 227 «OO06 yTBepKACHUHU
(denepasbHOrO TOCYAapCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa BBICHIETO O0pa30BaHUS TI0
HanpasneHuto noarotoBku 18.03.02 DHepro- u pecypcocdeperaroiire npouecchl B XuMHUIeCKON
TEXHOJIOTUH, HepTeXxuMuu U OMoTexHoJorHH (ypoBeHb OakanaBpuara)y» (namee ®I'OC BO mo
HanpasneHuto noarotoBku 18.03.02 Duepro- u pecypcocbeperaroiire npouecchl B XuMHUIeCKON
TEXHOJIOTHH, He(DTEXUMHH U OMOTEXHOIOTHH (YPOBCHD OakalaBpHrara);

- [Tpukaz MunoOpHayku Poccuum ot 05.04.2017 Ne 301 «OO6 yTBepKIeHHUH
[lopsinka  opraHu3almMl M OCYIIECTBIEHUsT  0Opa3oBaTeNbHON  JEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM IPOTpaMMaM  BBICHIETO 00pa3oBaHMs — TMporpamMmaM OakajaBpuara,
porpammam CrenuaguTeTa, IporpaMMaM MarucTpaTypbi».

1.3. O0mas xapakTepucTHKa NPporpaMmsl 0akajaBpuara

Leasio nmporpaMmmsl 6aKkajiaBpuaTa sBISETCS CO3JIaHHE YCJIOBUN JJISl MIPHOOpPETCHHUS
HEOOXOUMOTro Uil OCYIIECTBJICHUS MPO(ECCHOHATBHONW JesITeIbHOCTH YpPOBHS 3HAHMI,
YMEHUH, HaBBIKOB, OIbBITa JEATEJIBHOCTH W TOATOTOBKM K  3allUTE  BBITYCKHOW
KBAJTM(PHUKAIIMOHHOMN paboThI.

[Tonyyenne oOpazoBaHHsI IO TMporpamMme OakajlaBpuaTa JOIYCKAeTCs TONBKO B
00pa30oBaTeIbHONW OpraHU3alMK BHICILIET0 00pa30BaHMU.

OOyuenue 1o mporpamme OakajgaBpuaTa B OpPTaHU3AIMU OCYIIECTBIISIETCS B OYHOU
dbopme oOyueHus.

O6beM nporpammsl OakanaBpuata cocrapisieT 240 3aueTHBIX eIWHUI (Jajiee — 3.€.), BHE
3aBHCUMOCTH OT (hOpMBI OOYUEHHUsI, TPUMEHAEMBIX 00pa30BaTENbHBIX TEXHOJIOTUH, pealn3anuu
nporpaMMbl  OakaliaBpriaTa C HWCIOJIb30BAHUEM CETEBOW (DOPMBI, pealln3alliil IMPOrPaMMBbI
OakanaBpuaTa 1o UHIMBHyaJIbHOMY y4eOHOMY IUIaHY, B TOM YHCIIE YCKOPEHHOMY 00YYEHHUIO.

Cpox mosayudenusi o0pa3oBaHusi MO NMporpaMMe 0akajiaBpuaTa 10 HAlpaBJICHUIO
noarotroBku 18.03.02 Duepro- u pecypcocOeperaromnme mporecchl B XMMUYECKOH TEXHOIOTHH,
HEPTEXUMHH U OMOTEXHOJOTHH, MPOdnib «OCHOBHBIE TPOIECCHI XUMHUECKUX MPOU3BOJACTB U
XUMHYecKast KHOEpPHETHKa:

B OYHOI (hopMe 00ydeHHs, BKIIFOUAs] KaHUKYJIIBI, IPEIOCTABIISIEMbIE TIOCIIE TIPOXOKIACHUS
roCyJapCTBEHHON UTOrOBOW aTTeCTaIlH, BHE 3aBUCUMOCTH OT MIPUMEHSAEMBIX 00pa30BaTeIbHbIX
TEXHOJIOTHuil, coctaBnsieT 4 roga. O6beM mporpaMMbl OakanaBpuara B o4yHOM popme oOydeHus,
peanu3yeMblii 3a OJJUH y4eOHbIH roj, cocrasiser 60 3.e.;
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npu OOy4eHUH MO WHIVNBUAYAIbHOMY Y4eOHOMY IJIaHy, BHE 3aBHCHMOCTH OT (DOpMBI
00yJeHus, COCTaBIIIET HE OoJiee CpoKa TMONydeHUss 0Opa3oBaHHs, YCTAHOBJICHHOTO ISt
COOTBETCTBYIOLIEH (hopMBbI 00ydeHUs, a MpU OOYYEHHUU IO WHIWBUAYAILHOMY IUIAHY JIUI] C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MOXKET OBITh YBEJIMYEH IO UX KEJaHUIO He Oojee
yeM Ha | TOA MO CPaBHEHMIO CO CPOKOM IOJIyYeHHs OOpa3oBaHMA Ui COOTBETCTBYIOIIECH
dbopmbl 00yueHuss. OObeM IporpaMmbl OakaiaBpuara 3a OJWH Y4€OHBIN TOJl IPH OOYYCHHH TI0
WH/IMBUYAJIbHOMY IJIaHYy BHE 3aBHUCUMOCTH OT (pOpMBI 0O0yUeHHUs] HE MOXET COCTaBIATH Ooiee
75 3.e.

KonkperHslii cpok mnoiydeHuss oOpa3oBaHusT M 00bEM NporpaMMbl OakanaBpHara,
pean3yeMblii 32 OIUH Y4e€OHBIH ro/1, B OYHO-3a0YHOM MJTM 3a04HOM (hopmax oOydeHus, a TaKxKe
0 MHIMBUAYAJFHOMY IUIAHY OIPEACISIOTCS OpTraHU3alfeil CaMOCTOSTENIbHO B Ipenenax
CPOKOB, YCTAHOBJICHHBIX HACTOSALIUM TYHKTOM.

[Ipn peamuszanmu mporpamMmbl  OakalaBpuaTa OpraHW3alUs BIOpPaBe MPUMEHSTH
3JIEKTPOHHOE 00yUeHHE U IUCTAaHIIMOHHBIE 00pa30BaTeIbHAS TEXHOJIOTHH.

IIpu oOyyeHMM JHIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbS DIIEKTPOHHOE
oOydyeHHe U JMCTaHIMOHHBIE OOpa30BaTeJIbHbIE TEXHOJOTHUH JOJDKHBI MpelycMaTpuUBaTh
BO3MO>KHOCThH TpHUeMa-repeaadn nHPOpMaIuu B JOCTYITHBIX I HUX (popmax.

Peanuzanus nporpammsel 6akanaBpraTa BO3MOXKHA C UCIIOIb30BAaHHUEM CETEBOI (POPMBI.

OOpasoBarenbHasi JEATETBHOCTh MO TPOrpaMMy OakajaBpuaTa OCYIIECTBISCTCS Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepanuu, eciym WHOE HE OIMPENETICHO JIOKATbHBIM
HOPMAaTHUBHBIM aKTOM OpPTaHH3AIIHH.

CTpykTypa o6pa3oBaTe/ibHOI NMPOrpaMmbl GaKaJaBpUaTa BKIIOYAET 00s3aTEIbHYIO
(ba3oByr0) 4YacTh W 4YacTh, (HOPMHPYEMYI YyYaCTHUKAMHU OOpa30BATEIBHBIX OTHOIICHHMA
(BapuaTuBHYyI0). OTO oOecreynBaeT BO3MOXKHOCTh pealu3aliyl IporpaMM OakanaBpuaTta,
UMCIOIIMX Pa3IMYHyI0 HampaBleHHOCTh (mpodwib) o0pa3oBaHMsS B paMKax OIHOTO
HaIlpaBJICHUS MTOATOTOBKH (ajiee — HaIpaBJICHHOCTD (TPOQHIIB) IPOTpaMMBI).

IIpoepamma b6akanaspuama cocmoum u3 ciedyrouux 610Ko8.

brnox 1 «/lucuumiunel (MOZYJH)», KOTOPBIA BKJIIOYAET IUCHUIUIMHBI (MOZIYJIH),
OTHOCAIMEeCS K 0a30BOM YacTH MPOrpamMMbl, W AMCHUIUIMHBI (MOAYIIM), OTHOCSIIHECS K ee
BapuaTUBHOMU 4yacTu — 216 3.e.

bnok 2 «lIpakTviki» KOTOpBII B TOJHOM OObEME OTHOCHTCS K BAapHATUBHOM YacTH
nporpamMmsl — 18 3.e.

brok 3 «locymapcTBeHHas WTOroBas aTTeCTAlMsA», KOTOPHIH B TIOJTHOM OO0beMe
OTHOCHUTCS K 6a30BOI 4acTH Mporpammsl — 6 3.¢.

CrtpykTypa nporpaMmMsl 6akajiaBpuaTa

Tabnuua
O6beM mporpaMMbl
CrpykTypa nmporpammbl OakajgaBpuara OakanaBpuaTa B 3a4ETHBIX
eIMHUIIAX

brok 1 JlucuumiuHel (MOJ1yJN) 216
ba3oBas yacTp 96-108
BapuaTuBHas yacTth 108-120
IIpakTku, B TOM 4HCIIE€ HAYYIHO-

box 2 I/ICpCJ'Ie,Z[OBaTeJ'ILCKaSI pa60TayZIHI/IP) 15-18
BapuaruHnas yactp 15-18
I"ocynapcTBeHHasi HTOTOBasl aTTECTAIH 6-9

biok 3
bazoBas gacTp 6-9

O6bem nporpaMmbl 6akanaBpuaTa 240




JucuuruimHel (MOIYyJH), OTHOCSIIMECS K 0a30BOi YacTH MporpaMMmbl OakanaBpHara,
ABIIIOTCS 00s3aTEIBbHBIMU JJIS1 OCBOCHHS 00YyJalOIMMCSl BHE 3aBUCUMOCTH OT HAIIPaBJIEHHOCTU
(mpodwiist) mporpaMMbl OakanaBpuara, KOTOPYIO OH ocBauBaeT. Habop mucrurumma (Moayneit),
OTHOCSIIIMXCA K ©a30BOM wyacTH mporpamMmbl OakajaBpuara, OpraHH3alUs ONpeieseT
caMoCTOsITENNbHO B oOBeme, ycTaHoBieHHOM HacrosimuM @OI'OC  BO, c¢  yuerom
COOTBETCTBYIOIICH (COOTBETCTBYIOIIMUX) MPUMEPHOM (NMPUMEPHBIX) OCHOBHOW (OCHOBHBIX)
o0pa3oBaTesIbHOM (00pa30BaTENbHBIX) IPOrpaMMbl (IIPOrpamm).

Jucrunauael (MOaynH) 1o ¢uinocoduu, UCTOPUU, THOCTPAHHOMY SI3BIKY, O€30MaCHOCTH
KHU3HEICATEIIFHOCTH peain3yloTcs B paMkax 0azoBoii yactu bioka 1 "ducuurmmuuel (Moaynn)"
nporpaMmel OakanaBpuara. O6beM, coliep:kaHue U MOPSAO0K pealln3alii YKa3aHHbIX JUCIMILIUH
(Momyseil) onpenensaoTcsl OpraHu3aluell cCaMOCTOSITENIBHO.

JucuummuHel (MOynu) 10 GU3NYECKON KYJIbTYpE U CIIOPTY PEAIU3yIOTCA B paMKaXx:

6a3oBoif yactu brioka 1 "/lucuumaunsl (Moaynau)" nmporpammsl 6akagaBpuaTa B o0beme
HE MeHee 72 akaJIeMHYeCKUX 4acoB (2 3a4eTHbBIE €AMHUIIBI) B OYHOU (popMe 00ydeHus;

JNIEKTUBHBIX JUCHUIUIMH (MOAyJei) B o0ObemMe He MeHee 328 aKaJeMUYECKUX YacoB.
VYka3aHHbIE aKaJeMUYECKHE 4Yachl SBISAIOTCA OO0S3aTeIbHBIMU JIJII OCBOCHHUS M B 3aUETHBIC
€IMHUIIBI HE TTEPEBOIATCSI.

Jucuummuael (MOIyaM) 1Mo (GU3NYECKON KYIbType U CIOPTY pEalu3yloTCs B MOPSJKE,
YCTAHOBJICHHOM OpraHu3anueid. s WHBAIMIOB W JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbSI OpPTaHU3AlMS YCTAaHABIMBAET OCOOBIA MOPSAOK OCBOCHUS AMCHUHUIUIMH (MOJIyJNei) Mo
($U3NIECKOil KyIbType U CIIOPTY C YUE€TOM COCTOSIHUS UX 37J0POBBSI.

JlucuumiuHel (MOIyNIN), OTHOCSINIKUECS K BApUAaTUBHOM YacTU MporpaMMbl OakanaBpHara,
U TPAKTHKH ONPEACISIOT HaNpaBiIeHHOCTh (mpodwib) mporpamMmbl OakanmaBpuaTta. Habop
TUCIUIUIMH (MOAYJeH), OTHOCALIMXCS K BapMaTHBHOM YacTH HporpaMMbl OakanaBpuarta, U
NPaKTUK OPTaHM3aLUsl OIpPEIENIIeT CAMOCTOSTEIbHO B 00BEME, yCTAaHOBJICHHOM HACTOSIINM
OI'OC BO. Ilocne BpiOOpa 00yyaroUMMCs HAMpaBICHHOCTH (Mpoduis) mporpaMmbl, HaboOp
COOTBETCTBYIOIIUX JUCIHIUIMH (MOIYJEH) U MPAKTHK CTAHOBUTCS 00S3aTEIBHBIM IS OCBOCHUS
oOy4aronumcs.

B bnox 2 '"llpaktuku" BXxomar y4yeOHas U TNPOU3BOJACTBEHHAs, B TOM YHUCIE
NpEeIUIUIOMHAsL, TPAKTUKH.

Tunsl yueOHON MPaKTUKU:

MPAKTHUKA MO MOJYYECHUIO NEPBUYHBIX TPOPECCUOHATBHBIX YMEHUI U HABBIKOB.

CrniocoOslI npoBeieHus1 y4eOHOM MPaKTUKU:

CTallMOHAPHAs; BbIE3/IHAs.

Tunel Npon3BOICTBEHHON ITPAKTHKHU:

MPAaKTUKA MO TOJIYYEHHIO NMPO(EeCCHOHAIBHBIX YMEHMH W OIbITa NpodecCHOHaIbHON
NesITeTTbHOCTH,

Hay4YHO-MCCIIeJ0BaTeNbCKas padorTa.

CriocoOsl poBeIeHUs! TPON3BOACTBEHHON MPAaKTUKU:

CTallMOHAPHAs;

BBIE3/IHAS.

[Ipenaumninomuas OpakTUKa  OPOBOJIUTCS  JUId BBIMIOJIHEHUSI ~ BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI U SABJISETCS 00s13aTEIBHOM.

IIpu paspaboTke mporpamMMm OakajaBpuaTa OpPraHU3alUs BBIOMpPAET THUIIBI MPAKTHK B
3aBUCUMOCTH OT BHJAa (BHAOB) JEATEILHOCTH, Ha KOTOpPHIA (KOTOpPHIE) OpPHUEHTHPOBaHA
nporpamMa OakanaBpuaTta. OpraHu3anus BIpaBe MPeAyCMOTPETh B IporpaMme OakaiaBpuara
WHBIE TUIIBI ITPAKTHK JOMOJHUTENIBHO K YCTaHOBICHHBIM HacTossuuM @I'OC BO.

VYuebHas U (WIM) MPOU3BOJCTBEHHAS NMPAKTHKH MOTYT HPOBOJUTHCA B CTPYKTYPHBIX
MOJIPa3ICIICHUSIX OPTaHU3AIIH.

JUis U1 ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBBSI BBIOOP MECT IMPOXOKIACHUS
NPaKTUK JOJDKEH YIUTBIBATH COCTOSTHUE 3/I0POBBS U TPEOOBAHUS 10 IOCTYITHOCTH.



B buok 3 '"T'ocymapcTBeHHass HMTOroBas arTecTalMs' BXOAUT 3allUTa BbIITYCKHON
KBaJIM(UKAIIMOHHOM paboThl, BKIIOYas MOJATOTOBKY K MpOLEAYype 3aIlUThl U MPOLEnypy
3allUThl, a TAK)KE [TOATOTOBKA K CAaue U cladya rocyAapCTBEHHOr0 3K3aMeHa (eciii opraHu3anus
BKJIIOUMJIA TOCYAAPCTBEHHBIN HK3aMEH B COCTAB rOCYAapCTBEHHOM UTOTOBOM aTTECTAIINH).

IIporpaMMsbl OakanaBpuaTta, COAEpXKAIIUE CBEIACHUS, COCTABISAIOIINE IOCYJAPCTBEHHYIO
TaliHy, pa3palaThIBalOTCS U PEAIU3YyIOTCA C COONIOJCHHEM TpeOOBaHUM, MPETyCMOTPEHHBIX
3aKoHoaTeabcTBOM Poccuiickoil @enepanuu 1 HOpMaTUBHBIMU IIPABOBBIMHM aKTaMU B 00J1acTu
3alIUThl TOCYAAPCTBEHHOM TAHBI.

Peanuzanuss wactu (dacteil) oOpa3oBaTENBbHONW MPOrpaMMbl W TOCYJapCTBEHHOMN
UTOTOBOW aTTECTAllUM, COJEpKalled HaydYHO-TEXHUYECKYI0 HH(OpMALHIO, TOAJIEKAILYIO
OKCIIOPTHOMY KOHTPOJIO, M B paMKaX KOTOPOW (KOTOPBIX) JI0 OOYYAIOIIUXCS JTOBOJSTCS
CBEICHMSI OrPAaHMYECHHOTO JA0CTyna, W (WIM) B Y4YEOHBIX LEISIX HCHOIB3YIOTCS CEKPETHbIE
00pa3ibl BOOPYKCHHSI, BOCHHOW TEXHHKH, UX KOMIUICKTYIOIIUE W3JENus, HE JOIMYCKAaeTCs C
MPUMEHEHHUEM DJIEKTPOHHOTO O0yUYeHUSs, IUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTUH.

IIpu pa3pabotke mporpammbl OakajnaBpuaTa OOyYalOIIUMCS  OOecreYrBaeTCs
BO3MO>XHOCTh OCBOEHUS JUCLMILTUH (MOYJeil) 1o BEIOOpPY, B TOM YHUCIIE ClIeUaIbHbIE YCIOBHS
WHBAJIMJAM M JIMI[AM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBBSI, B 00beme He MeHee 30
MPOLIEHTOB 00beMa BapuatuBHoOU yactu broka 1 "{uctumiune (Moaynu)".

KonuyecTBO yacoB, OTBEIEHHBIX HA 3aHATHS JICKIIMOHHOTO TUIIA B 1eJoM 1o brioky 1
"IucuumIuHbl (MOIYIN)" TOJKHO cOCTaBiATh He Oosiee 40 IPOIEHTOB OT OOIIEro KOJIWYecTBa
YacoOB ayJIUTOPHBIX 3aHITHI, OTBEJEHHBIX Ha peain3alnio 1anHoro bioka.

1.4. TpeOoBaHMs K NOCTyNAOIIEMY

TpeboBanust k mnoctynaromemy omnpenenstorcss denepaabHbIM 3aKOHOIATEIBCTBOM B
obsactu oOpaszoBaHus, B ToM uucie llopsakoMm mpuema Ha oOydeHue Mo 00pa30BATEIBLHBIM
nporpaMMaM BbICIIEro 0Opa3oBaHUs — IporpaMMaM OakajaBpuaTa Ha COOTBETCTBYIOIIMH
y4€eOHBIN IO/,

2. XAPAKTEPUCTHUKA TIPO®ECCHOHAJBHOM JEATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1. Ob6s1acTh NpoecCHOHAIBLHOM NeATELHOCTH BBINTYCKHUKA

Ob6nacth npodecCHOHaTbHONW MAESITENbHOCTH BBIMYCKHUKOB, OCBOMBILUX IPOTrpamMMy
OakanmaBpuata no npopuio «DHepropecypcocOeperaromme XUMUYECKHe MPOU3BOACTBA» IO
HarpaBieHuto noaroroBku 18.03.02 Duepro- u pecypcocdeperaroiiye mpoiecchl B XUuMUYECKON
TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUH, BKIIIOYAET: CO3/IaHUE, BHEAPEHHUE U SKCIIITyaTallHIO
SHEPro- M PecypcocOEperarmImx, dKOJIOTHIECKH O€30MacHbIX TEXHOJIOTMH B MPOU3BOJCTBAX
OCHOBHBIX HEOPTaHWYECKHX BEIIECTB, MPOAYKTOB OCHOBHOTO M TOHKOIO OpPraHUYECKOIro
CHHTE3a, MMOJIMMEPHBIX MaTepHajoB, MPOIYKTOB NepepadoTku HedTH, Ta3a U TBEPAOTO TOILIHMBA,
MHUKPOOHMOJIOTHYECKOTO CHUHTE3a, JIEKAPCTBEHHBIX IMPENapaToB M TMHIIEBBIX MPOAYKTOB,
pa3paboTKy METOJ0B OOpamIeHHus C MPOMBIIUICHHBIMH U OBITOBBIMU OTXOJaMH H CHIPHEBBIMH
pecypcami.

2.2. O0beKTHI NPodecCHOHATBHOM 1eITeJIbHOCTH BHITYCKHUKA

O6bexkTamMu NMPOoPecCUOHANBHON AESITETbHOCTH BBITYCKHUKOB, OCBOMBIINX MPOTPAMMY
OakanaBpuarta, SBISIOTCS:

-IIPpOUCCCHI U alllrapaThl XUMHUYECKOU TEXHOJIOTHUH, He(i)TeXI/IMI/II/I u 6I/IOTeXHOJ'IOl"I/II/I;

-IIPOMBIIIIEHHBIE YCTAHOBKH, BKJIOUasi CUCTEMbBI aBTOMATU3HUPOBAHHOTO YIIPABICHHUS;

-CUCTEMbI AaBTOMATHU3UPOBAHHOTO IIPOCKTHUPOBAHUA, ABTOMATH3WUPOBAHHBLIC CHCTCMbI
HAyYHBIX MCCIIEAOBAHUNL;

-COOPYKCHHA OYMCTKU CTOYHBIX BOJ MW Ta30BbIX BI)I6pOCOB, Hepepa60TKI/I OTXO0O0B,
YTUIIU3ALUN TETUIOPHEPTETUYECKUX MMOTOKOB U BTOPUYHBIX MAaTEPHAJIOB;



-METOABl W CPEACTBA OLIEHKH COCTOSHUS OKPYXKAIOIIeH Cpelbl W 3alluThl €€ OT
AHTPOIIOTEHHOTO BO3/ICHCTBHS;

-CHCTEMbl HCKYCCTBEHHOTO HWHTEIJICKTA B XUMHYECKOH TEXHOJOTWHU, HEe()TEXHUMHH U
OHMOTEXHOJIOTHH;

-ICHCTBYIOIIME MHOTOACCOPTUMEHTHBIE MPOU3BOJCTBA XHMHYECKOM ¥ CMEKHBIX
oTpaciiel IPOMBIIIIJICHHOCTH.

2.3. Buabl npogeccoHAIbHOM 1eITeJIbHOCTH BbINTYCKHUKA

Bungsl mpodeccuoHanbHON  IESATETBHOCTH, K KOTOPBIM TOTOBSITCS  BBITYCKHHKH,
OCBOMBILIKE IHporpaMMy OakajaBpuara: OpIaHU3ALUMOHHO-YIpaBJIEHYECKas W  Hay4HO-
uccienoBarenabckas. OCHOBHBIM BUOM JESTEIbHOCTH ABIISIETCS HAYYHO-UCCIIEI0BATENbCKASL.

OpP2AHU3AUUOHHO-YRPACIEHYUECKAA 0eAMENbHOCHIb:

- COCTaBJIEHUE TEXHUYECKOH JOKyMeHTaluu (rpadukoB paboT, HHCTPYKIU, TJIAHOB, CMET,
3asBOK Ha MaTepualibl, 000py10BaHKE), a TAKXKE YCTAHOBJIECHHON OTYETHOCTH 110 YTBEPHKAECHHBIM
dopmam;

- OpraHu3anus paboThl MaJIOTO KOJIJIEKTHBA B YCIOBUAX JIEHCTBYIOIIErO POU3BOJICTBA;

- TOJTrOTOBKAa HCXOIHBIX J@HHBIX JUId BbIOOpa M OOOCHOBAaHHS HAay4YHO-TEXHUYECKUX U
OPraHM3allMOHHBIX  PEIIEHUH Ha OCHOBE KOMIUIEKCHOIO  aHaJIW3a 3KOHOMHYECKOMN
3P PEKTUBHOCTH, YHEPTO- U PECYPCOCOEPEIKEHHS, IKOTOTHIECKOM Oe30MMaCHOCTH MTPOU3BO/ICTBA;

- yd4acTM€ B TPOBEACHUM OPIraHU3ALMOHHO-IJIAHOBBIX PACYETOB IO  CO3JaHUIO
(peopranusanyu) Nporu3BOJCTBEHHBIX POLIECCOB;

- y4acTue B peaju3alii HOBBIX TEXHOJIOITMYECKUX IIPOLIECCOB;

- pa3paboTKa ONEPaTHUBHBIX IUIAHOB pabOTHI MPOU3BOJCTBEHHBIX IOJAPA3/ICICHUN, OICHKA
pE3yJIbTaTOB UX AEATEIbHOCTU U aHAJIU3 3aTpar;

- IUIAHUPOBAHUE U BBINOJIHEHUE MEPONPUATUN MO MPELyNPEXIESHUIO TPOU3BOICTBEHHOIO
TpaBMaTU3Ma, Npo(ecCHOHANBHBIX 3a001€BaHUI U HKOJOIMUECKUX HAPYILIEHUH, a TaKXKe aHaJIN3
U IIPEAYIPEKICHUE aBAPUMHBIX CUTYALIN;

HAYYHO-UCCNIE006amMeNbCKAA 0eAMENbHOCHb:

- U3y4eHHE HAYyYHO-TEXHUYECKOH MH(OpPMAINH, OTEYECTBEHHOTO U 3apy0eKHOTO OIBITA 110
TEMaTHKE UCCIIEIOBAHNS;

- IUJIJAHUPOBAaHWE M TPOBEACHHUE OHKCIEPUMEHTAIBHBIX HCCIECJOBAaHUM 10 JHEPro- u
pecypcocOepekeHno, O00eCHEeYeHHI0 JKOJOTMYECKOW  O€30MacHOCTH NpU  peaau3alyu
TEXHOJOTMYECKOI0 IIpoliecca U aHAIU3 UX PE3yJIbTaToB;

- MaTeMaTHYeCKO€ MOJCINPOBAHUE TEXHOJIOTUYECKUX IIPOLECCOB C HCIIOIb30BAHUEM
CTaH/IapPTHBIX ITAKETOB aBTOMATU3UPOBAHHOT'O pacueTa 1 MPOEKTUPOBAHUS;

- CHUCTEeMaTH3alisl JaHHBIX JJIs COCTaBJIEHHS 0030pOB, OTYETOB M HAyUYHBIX MyOJIMKaLUH,
COCTaBJIEHHME OTYEeTa IO BBIIOJHEHHOMY 3aJlaHHI0, Y4acTUE BO BHEJIPEHUU pE3yJIbTAaTOB
UCCIIeIOBaHUN U pa3paboToK;

- ydacTue B pa3pabOTKe CUCTEM YIIpaBJICHUS MIPOLIECCaMHU.

- ydJacTue B TPOBEJIEHUM MEPONPHUATHHA MO 3alUTe OOBEKTOB HHTEIUIEKTYaIbHON
COOCTBEHHOCTH M pe3yJlbTAaTOB HCCIEIOBAaHUM M pa3pabOTOK Kak KOMMEpPYECKOH TailHbI
IPEIITPUATHSL.

- pa3paboTKa 1 BHeJIpeHUE NH(HOPMAITMOHHBIX CUCTEM, 0a3 JaHHBIX, 0a3 3HAHUIA.

3. IIIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IPOI'PAMMbI BAKAJIABPUATA

3.1. B pe3ynbTaTe 0CBOCHMs MpOrpaMMbl OakallaBpHaTa y BBITYCKHHUKA JIOJKHBI OBITH
chopMupoBaHbl  OOIIEKYJIbTYpHBIE,  oOOmenpodeccuoHadbHble W MPOQPECCHOHAIBHBIC
KOMITETEHIIHH.

3.2. BrpimyckHWK, OCBOMBIIMH TporpamMmy OakamaBpwara, JOJDKEH 00JanaTh
CJIEAYIOIIMMHU 001eKYJIbTYPHBIMH KOMIETEHIIUSIMM:

CIOCOOHOCTBIO HCHOJB30BaTh OCHOBBI (UIOCOPCKUX 3HAHUM i1 (QOpMHpPOBAHUS
MUpoBo33peHdeckoi mosuimu (OK-1);



CMOCOOHOCTBIO AaHAIM3UPOBATh OCHOBHBIC ATAlbl U 3aKOHOMEPHOCTH HMCTOPHUYECKOTO
pa3BuTHs 001IecTBa 1151 GopMUpOBaHUs rpaxaanckoi mosummu (OK-2);

CIOCOOHOCTBIO HCIIONB30BATh OCHOBBI SKOHOMHUYECKHMX 3HAHWN B pa3IMYHBIX cdepax
xusnenestensaoctu (OK-3);

CIOCOOHOCTBIO HCHOJB30BaTh OCHOBBI IPABOBBIX 3HAHWH B Pa3NUUHBIX chepax
xusnenestensaoctu (OK-4);

CMOCOOHOCThI0 K KOMMYHMKALIMM B YCTHOH W TNHUCBMEHHOH (opMax Ha PYCCKOM H
WHOCTPAaHHOM  f3bIKaX JJIA pelIeHUs 3aJad MEXKJIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);

CIIOCOOHOCTHIO paboTaTh B KOJUJICKTHUBE, TOJEPAHTHO BOCIPUHUMATH COIHAIIBHEIC,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

CIOCOOHOCTBIO K CAaMOOPTraHU3aIiy U camooOpasoBanmio (OK-7);

CIOCOOHOCTBIO HCIIOJIB30BAaTh METOJBI W CpeAcTBAa (U3NYECKOH KYJIbTYphl JUIS
obecreueHHs OTHOLEHHOMN COLMAIbHOMN 1 mpodeccnonanbHoi aestensHoct (OK-8);

CIOCOOHOCTBIO HCIIOJIB30BaTh MPHUEMBI NEPBOM MOMOIIM, METOJBI 3aLIUTHI B YCIOBHUSAX
ype3BbIUaiiHbIX cutyarmii (OK-9).

3.3. BrpimyckHuK, OCBOMBIIMI mporpamMmy OakamaBpuara, JOJDKEH 00JanaTh
CIEeYIOIKUMU 001enpogeccHOHATIBLHBIMU KOMIIETEeHIIUSIMH:

CIOCOOHOCTBIO peIaTh CTAaHAAPTHBIC 33Ja4d MPO(ECCHOHATBHON JEATEIILHOCTH Ha
OCHOBEe MH(OpPMAIIMOHHON 1 OUOIHOrpadUyecKoi KyabTyphl C IPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHA W C YYE€TOM OCHOBHBIX TpeOoBaHWI HH(OPMAIIOHHON
6e3zomacHoctr (OITK-1);

CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JWCIUIUIMH B
npoecCHOHANBHOM  JEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTU4YeCKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHOro uccienaoBanus (OITK-2);

CIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI ISl TOHUMAaHUS
OKpy»Xaromiero mupa u sieieanit npupoasl (OI1K-3).

3.4. BbIMyCKHHUK, OCBOMBUIMI mporpammy OakanaBpuara, JOJDKEH o001alaTh
NnpoecCHOHAILHBIMM KOMIETEHIUSIMH, COOTBETCTBYIOIIUMH BHAaM MPO(HECCHOHAILHON
NesITeIbHOCTH, Ha KOTOPbIE OPUEHTHPOBaHA IporpaMMa OakagaBpuaTta:

OpP2AHU3AUUOHHO-YRPAGIEHYECKAA 0eAMETbHOCHb:

CIOCOOHOCTBIO aHAJIM3UPOBATh TEXHOJIOTMYECKUH MpoIecc Kak OOBEKT YIpPaBICHUS
(IIK - 9);

CIOCOOHOCTBIO MPOBOJUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOU3BOJICTBEHHBIX
pecypcos (ITK-10);

CMOCOOHOCTBIO OpPraHM30BBIBaTH PA0OTY MCIOJHUTENEH, HAaXOAUTh W MPUHUMATh
yIIpaBJIEHYECKHUE PEUICHUs B 00JIaCTH OpPraHU3aliy TPYy/Ja U OCYIIECTBICHUH MPUPOT00XPAHHBIX
meponpustaii (ITK-11);

CIIOCOOHOCTBIO CHCTEMAaTU3UpOBaTh W 0000IaTh MHPOpPMALUIO MO (GOPMUPOBAHUIO U
UCIIOJIb30BaHUI0 pecypcoB npeanpustus ([1K-12);

HAYYHO-UCCNIe008aMENbCKAA 0EAMENbHOCb:

TOTOBHOCTBIO ~ M3y4yaThb  HAyYHO-TEXHHYECKYI0  HMH(pOpMAIMIio,  aHaJIU3HPOBATh
OTEUECTBEHHBIH U 3apyOC)KHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

CIOCOOHOCTBIO TPUMEHATh COBPEMEHHBIE METOJbl HCCIIEAOBAHUS TEXHOJIOTUYECKUX
NPOIECCOB W TPHUPOIHBIX CpEN, WCIOJIb30BaTh KOMITBIOTEPHBIE CPEICTBA B HAy4dHO-
uccrnenoBareabckoi padore (ITK-14);

CIOCOOHOCTBIO  TUTAHUPOBATh  JKCIIEPUMEHTAIBHBIC  HCCIEOBAaHUS,  TOJY4YarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIe pe3ynbraThl ([1K-15);

CTIIOCOOHOCTBIO  MOJICIMPOBATh JHEPro- MW pecypcocOeperampmue mporecchl B
npombituieHHocTH (ITK-16)



4. OPTAHU3AIIUA OBPA3OBATEJIBHOI'O ITPOLECCA IIPU PEAJIM3ALIUU
IMTPOI'PAMM BAKAJIABPUATA

4.1 O01mas xapaKkTepucTUKAa 00Pa30BaTeILHOI 1eATeJTbHOCTH

OObpazoBatenbHas e TEIBHOCTH 110 IporpaMme OakaaBpuara rnpeaycMaTpruBaeT:

— TpOBEJCHHE YYEOHBIX 3aHATHH IO JUCHUIUIMHAM (MOAYNIAM) B (opMe JIeKUUH,
CEMHUHApPCKUX 3aHATUN, KOHCYJIbTAlMi, JabopaTopHbIX paboT, HHBIX QopM oOyuyeHus,
IPEIYCMOTPEHHBIX Y4€OHBIM IIAHOM;

—  TPOBEACHHE MPAKTHUK;

— TpOBEICHHE HAy4YHBIX HCCIEIOBAaHUNH B COOTBETCTBUU C HANpPaBICHHOCTHIO
porpaMMsbl OakajgaBpuara;

—  TPOBEJCHHE KOHTPOJIA KA4eCTBA OCBOEHUS MPOrpaMMbl OakaisaBpHara MmoCpeCTBOM
TEKYIIEr0  KOHTPOJIS  YCIIEBa€MOCTH, IPOMEXYTOYHOH  arTecTanud  OOy4aroIuXcs,
rocy/1apCTBEHHOW UTOTOBOW aTTeCTalluK O0yUYaroIUXCsl.

4.2. Y4eOHbBIi NJIAH NOATOTOBKHU 0aKAJIaBpPOB

VY4eOHblil T1aH NOArOTOBKM OakalaBpOB pa3pabOTaH B COOTBETCTBUU C TPEOOBAHUSIMHU
®DenepantbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENFHOIO CTaHIAApTA 10 HANPABJICHUIO MOITOTOBKH
18.03.02 Duepro- u pecypcocdeperaromniye mpouecchl B XMUMUYECKOW TEXHOIOTHUH, He(DTeXUMHUH
U OMOTEXHOJIOTHUH, YTBEPKICHHOTO MpHKa3oM MHMUHHUCTEpCTBa OOpa30BaHUS U HAYKH
Poccutickoit ®eneparnuu ot 12.03.2015 Ne 227.

B yuebHOM mane oToOpaskeHa JIOTHUYECKasl IMOCIIEOBATEIEHOCTh OCBOCHHS LIUKIOB U
pazaenoB OOIl (aucuWIUIMH, MPaKTUK), oOecrnedyuBarOImUX (OPMUPOBAHHUE KOMIICTEHIIHIA.
VYkazana o0masi TpyI0eMKOCTh JUCHUIUIMH, MOTYJICH, IPAKTUK B 3aYETHBIX CIUHHIIAX, & TAKKe
uX 0011as U ayAUTOpHAsi TPYJOEMKOCTh B Yacax.

VY4ueOHbIil TUTaH MOATOTOBKHM OakanmaBpa 1o Hampasinenuto 18.03.02  Duepro- u
pecypcocOeperaromiye mpouecchl B XMMUUYECKON TEXHOJOTUH, HeQTeXUMUH U OUOTEXHOJIOTUU
npoduib «JHepropecypcocoeperame XuMHIecKue Ipou3BOACTBaY IPUIIAraeTcs.

4.3. Kanennapublii yueOHbIH rpauk

[TocnemoBaTenbHOCT peaNM3aldy MPOrpaMMbl OakallaBpuara Mo TOJaM U CEeMecTpam
(BKJTIOYAsl TEOpeTHUecKoe O00ydeHHe, MPAKTUKHU, HAYYHBIE UCCIEIOBAHUS, MPOMEXKYTOUHBIC U
TOCYJAapCTBEHHYIO HMTOTOBYIO aTTECTAllMU, KaHUKYJIbI) MPUBOAMTCS B KAJICHIAPHOM Y4eOHOM
rpaduke (mMpuiioxxeHue — padbouuii yueOHbIH Mi1aH).

4.4. AHHOTAUM Pa6OYHX MPOrPAMM TN CIUIIUH
4.4.1. JucuMILIUHBI 00513aTEJIbHOM YacTu (0a30Basi 4ACTh)
AHHOTaIUs padoyeii mporpammbl JucuuILIHHb «AHOCTpanHbIi 1361Kk» (B1. B.1)

1.Ilenp AUCIUIUIMHBI — MpHOOpETeHne 00ydJarouMMHcs 00Iel, KOMMYHUKATUBHONU U
npoecCHOHANBHOM KOMIIETEHIUH, YPOBEHb KOTOPBIX Ha OTAENbHBIX JTanax A3bIKOBON
MOATOTOBKA  NO3BOJIAET  MCIOJIb30BaTh  HMHOCTPAHHBIM  SA3BIK  INPAKTUYECKM Kak B
npoeCCHOHAIBHON  (MMPOU3BOJICTBEHHOW M HAy4YHOM) MAESITENBHOCTH, TaK W s IIeJIel
camMo00pazoBaHusl.

2.B pesynpraTe M3ydeHHS TUCIUILUIMHBI OOYYAOIIUKCS TIO0 MporpaMMe OakaaBphaTa
JIOJIKEH:

Ob6nagats cneayroummu o00mekyabTypHbIMU (OK) komnereHusaMu:

- CIIOCOOHOCTBhIO K KOMMYHMKAllUM B YCTHOW M NHUCBMEHHOH (hopMax Ha pycCKOM U
MHOCTPAaHHOM  s3bIKaX JJIS pelIeHus 3aJad MEXKJIMYHOCTHOIO U MEXKKYJIbTYpHOTO
B3aumoeiictBus (OK-5).

3HaTh:

-OCHOBHBIE ~ CIIOCOOBI ~ COYETAeMOCTH  JIKCMYECKMX  €IMHHIl ¥  OCHOBHBIE
CJI0BOOOpa30BaTEIbHBIC MOJICIIH,

- PYCCKHME DKBHMBAJEHTHl OCHOBHBIX CJIOB M BBIPQXEHMM pedd B Ipolecce
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MEXJINYHOCTHOTO U MEXKYJIBTYPHOTO B3aMOIEHCTBHS;

- OCHOBHBIE NIPUEMBI U METOABI peepupOBaHUs U aHHOTUPOBAHUS JINTEPATYPBI;

-[IACCUBHYI0 M aKTUBHYIO JIEKCHKY, B TOM YHCJIE OOILIEHAYYHYIO U CIELHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO Il Pa0OThl Ha/l TUTIOBBIMU TEKCTAMU;

- IpUEMBI PabOThI C OPUTHHATILHON JINTEPATYPOl HA MHOCTPAHHOM SI3bIKE.

YMersb:

- paboTaTh ¢ OpUTMHAILHOM JTUTEPATypOil HA HHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBApEM;

- BECTH IIEPENUCKY Ha U3Yy4aeMOM SI3bIKE C LIEJIbI0 MEKIMYHOCTHOI'O U MEKKYJIBTYPHOIO
B3aMMOJCICTBUS;

- BECTH PEUEBYIO JCITEILHOCTh MPUMEHHUTEIHLHO K cepe OBITOBOM 1 MpodeccnoHaIbHOM
KOMMYHHKAIUH.

Buaners:

- MHOCTPAHHBIM f3BIKOM Ha YPOBHE MEXJIMYHOCTHOI'O U MEKKYJIBTYPHOI'O OOLIEHMS,
HaBBIKAMH M YMEHHUSIMH pPEUEBOW JAEATENbHOCTH NPUMEHHTENbHO K cdepe OBITOBOH u
npogecCOHAIbHON KOMMYHHUKAILMU, OCHOBAMH ITyOIMYHOMN peydH;

- OCHOBaMH pedepHpoBaHHMS W AaHHOTHPOBAaHUS JIUTEPATypbl Ha HM3y4aeMOM
MHOCTPaHHOM SI3bIKE.

3. Kpartkoe conepsxkanue TuCHUTIITUHBI:

Monyins 1. I'paMmaTiHdeckue TpyJHOCTH U3Y4aeMOro S3bIKa

1.1 JInuynble, npuTsAKaATEIbHBIE U IPOYHE MECTOUMEHUS.

CrpsiokeHue riiarojaa-cBs3KHy.

W3menenne riarona-cBs3ku B (hopMax Hactosiero BpeMeHu. O0pazoBaHHE Pa3IMYHBIX
BUJOBPEMEHHBIX (OPM C HOMOIIBI0 Iiarojia-cBa3ku. OOpa3oBanue u ynorpebienue Gopm
IIACCUBHOIO 3aJ10Ta.

1.2 Tlopsaok ci10B B peioKeHnU. DMPpaTndeckue KOHCTPYKIUH.

2.1. Uadunutus. ®opmel nHpuauTHBA. [IpogomkeHHbI U nep(eKTHBI WHOUHUTHUB.
Oynkuuu  uvHOUHUTHBA B npemiokeHuu. OOpa3oBaHue M ynoTpebsieHHe WHGUHUTHBHBIX
000pOTOB THUIA «CIIO)KHOE TMOJJIeXKAILEE» U «CJIOXKHOE JAOIOJIHEHUEe». BapuaHThl nepeBoja
MHOUHUTUBHBIX 00OpPOTOB HA PYCCKHI A3BIK.

2.2. Buno-spemenHble (opmbl rinarosnoB. OOpa3oBaHHE HPOCTHIX, MPOJOJIKEHHBIX,
neppeKkTHeIX M Nep(eKTHO-MPOJAOKEHHBIX BpeMeH. BompocurtenbHble MpeUIokKeHus B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTpULATEIbHBIX (POPM TJIarosia B pa3IMuHbIX BPEMEHAX.

Monynb 2. UreHne TeMaTHYECKUX TEKCTOB.

UYUreHue TEKCTOB IO TEMaM:

1. BBenenue B cieiMaabHOCTh

2. JI.1. Menpaeneen

3. PXTY um. JI.1. Menneneena

[TonsTue 0 BUAax ureHus: Ha npumepax TekctoB o Xumuu, [[.1. Menaeneese, PXTY um,
J.1. Menneneena.

AKTHUBH3AIUS JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

N3yuaroriee uTeHNe HayYHO-MOMYJSPHBIX TEKCTOB MO BRIOPaHHON CIEUAIbHOCTH.

[IpumepHas TeMaTHKa TEKCTOB:

«Hayka, TeXHOJIOTHSl M HAY4YHBIE METOABD»
«XHUMUYECKOE MPEANPUITHE

«XuMHUecKas 1abopaTopusi».

«M3mMepeHnus B cienuaibHOM 1abopaTopum».

Jlekcuueckre  OCOOGHHOCTM  TEKCTOB  HAyYHO-TEXHHYECKOH  HampaBJIeHHOCTH.
TepMUHOIOTHSI HAYYHO-TEXHUYECKON JIUTEPaTyphl HAa U3y4aeMOM SI3bIKE.

Monyinsb 3. [IpakTuka ycTHOHN peun

[IpakTHka yCTHOM pedd Mo TeEMaM:

1. «T"oBopuMm 0 cebey,
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2. «Bropone»,

3. «PaiioH, rae s KUBY».

MoHosoruueckasi pedsb o TeMe «o cede». JIekcuueckue 0coOEHHOCTH MOHOJIOTHYECKOH
peun. PeueBoii 3THKET MOBCEHEBHOIO OOLIEHUs (3HAKOMCTBO, NIPE/ICTaBIIEHUE, YCTAHOBICHHE U
noJ/iep)kaHue KOHTAKTa, 3ampoc M cooOmieHue WHpopMmauuu, MoOyXAeHHe K [EHCTBHIO,
BbIpa)K€HUE TNPOChObI, coriacus). @DoHeTHyecKHe XapaKTepUCTUKU H3Yy4aeMoro s3bIKa.
Oco0eHHOCTH JUAJIOTMYECKON peuH 10 MPONUIEHHBIM TEMaM.

4. O0beM yueOHOM JUCUMIIJIMHBI

o B 3auerHBIX B akazem.
Buzsl yaeOHOM paboThI
SIMHHIIAX qacax
OO6mas TpyA0E€MKOCTh JAUCLUUIUIMHBI IO Yy4eOHOMY 8 288
TUIaHY
KonrakTtHas padora (KP): 2.2 80
Jlexiuu y4eOHBIM IIIAHOM HE TIPETyCMOTPEHBI - -
[Tpaxtuueckue 3ansatus (I113) 2.2 80
CamocrositenbHas pabora (CP): 4.8 172
YnpaxHenus o COOTBETCTBYIOLIUM paszzaenam 171,8
TUCLAIUINHBL 4.8
KoHnTakTHas camocTosTenpHas paborta 0.2
JK3aMEH
Bun xoHTposns: 3aueT / 3k3aMeH B ee—
JK3aMeH 36
1
[TonroroBka K SK3aMeHY 35.6
KoHnrtakTHas aTTectanus 0.4
B
N B actponom.
Bunsr yue6HoI paboThI 3a4ETHBIX
yacax
CIMHUTIAX
OOmast TPyAOEMKOCTh JAUCHUIUIMHBI TI0 Yy4eOHOMY 8 216
TIaHy
Konraktnas pabora (KP): 2.2 60
Jlexiuu y4eOHBIM MJIAHOM HE IPETyCMOTPEHBI - -
[TpakTnueckue 3anstus (I113) 2.2 60
CamocrosrenbHas pabora (CP): 4.8 129
VYrpaxHeHus 10 COOTBETCTBYIOIIUM pa3jiesiaM JUCITUTITHHBI 48 128.85
KoHTtakTHas camocTosiTenbHas paboTa ' 0.15
JK3aMeH
Bun xonTpons: 3adet / ak3aMeH 27
1
[ToaroToBka K sK3aMeHy 26.7
KonTakTHas arrecranus 0.3

AHHOTanuA padoueil nporpamMmsl AucuUIIMHBI «Puirocopus» (b1.62)

1. Hean wu 3agayM AUCHMIUIMHBI CHOPMHMPOBATH Yy CTYIACHTOB KOMIUIEKCHOE
IpeJCTaBIeHe O poju U MecTe (uinocopuu B CHCTEME T'YMaHUTAPHBIX, COLMAIBHBIX U
€CTECTBEHHBIX HAYK, IO3HAKOMHUTh UX C OCHOBaMH (PMI0CO(CKOTO 3HAHUS, HEOOXOIUMBIMH JIJIS
peIIeHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. Komnerennun 6akanaspa B odaactu gpuiocopun
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W3ydyeHne NUCHUIUIMHBI HaMpaBieHO Ha (OopMHpOBaHHE U PA3BUTHE CIEIYIOIINX
OOLIEKYIbTYPHBIX KOMIETEHIIHIA:

- CIIOCOOHOCTH HCIOJB30BaTh OCHOBBI (PUIOCO(PCKUX 3HAHUHA U1 (POPMUPOBAHUS
MHUpOoBo33peHdeckoit mosuiuu (OK-1).

B pe3ynbrate ocBoeHUS Kypca GUIOCOPUH CTYACHT JOKEH:

3HATh: OCHOBHOE COJEepXaHWe TJaBHBIX (QUIOCO(CKUX IIKOJ U HalpaBiICHHH,
NpEeJCTaBUTENICH ATHX IIKOJ, CBSI3b W pa3nuyue UxX (UIOCO()CKUX HJEH, CBSI3b HCTOPHKO-
bunocopckux KOHUEHIHMI ¢ COBPEMEHHBIMH MPOOJIeMaMy HHAWBHUIYaJIbHON M OOIECTBEHHOM
KU3HU;

yMeTb: TIOHMMaTh W  aHaJIM3UPOBaTh  MHPOBO33PEHUYECKUE, COLMAJIbHBIE U
UHIWBUIYaJIbHBIE  MPOOJIEMBI  COBPEMEHHOW  KHM3HHM; TPAaMOTHO BECTH JIUCKYCCHIO,
apryMEHTUPOBAHHO OTCTaWBAaTh CBOIO MO3MUIMIO MO 3HAYMMbIM (puiocopckum mpodiemam
COBPEMEHHOW JKHM3HH, ONUpPascCh HAa HapaOOTaHHBIA B wHCTOpHH QuiIocohun Marepua;
MPUMEHSITH MOJIydeHHbIe pusiocodckre 3HaHUsI K PEIICHUI0 MPOoQecCHOHANIbHBIX 33/1aY;

BJIaJIeTh: MPEACTABICHUSIMH O (puocopuu Kak HaAyKe U CUCTEME LIEHHOCTEH, ee MecTe B
CHUCTEME T'YMaHUTApHOTO 3HaHMs; OCHOBAaMU (UIOCOPCKOT0 MBINUICHHS; KaTeropuaibHbIM
anmapaToM M3y4aeMOW TUCHMIUIMHBL, PHIOCOPCKUMHI METOAaMHU aHAIN3a Pa3IMIHBIX TpoOIeM,
HaBbIKAaMU (PUIOCO(PCKONH KyNbTYpbl s BBIPAOOTKH CHUCTEMHOIO, IIEIOCTHOTO B3IJIsAa Ha
JEHCTBUTENBHOCTh U MECTO XMMHUH U XMMHUYECKOM TEXHOJIOTUY B LIEIOCTHON KapTUHE MUDA.

Oo0mas TpynoemkocTh usydeHusi aucuumiaunel: 5 3E (180 wyacos). U3 Hux
aynutopHas Harpy3ka — 48 (nekuuii — 32 4Jaca, mpakTH4YeCKHX 3aHsaThil — 16 gacoB). @opma
KOHTPOJISI — 9K3aMEH.

3. KPATKOE COAEP)KAHUE JUCHUIIJIUHBI:

Beenenue. ®unocodus, ee mpoucxoxxaeHNE U POJb B OOIIECTBE.

Moayas 1. OcHoBHBIE (uUI0cOPCKHE HIKOJIBI.

Antnunas ¢unocodus (mocokpatuku, coductsl, Cokpar, Jemokput, Ilnarton,
ApucTOTENb, IUTUHUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBI CpEIHEBEKOBOM
bunocobun u smoxu Bospoxmenus. Pumocodus Hosoro spemenu (XVII — XVIII BB.)
Wneonorust [Ipocsemenus. Hemenkas kimaccuueckasi ¢punocodpusi. Pycckas pumocodus XIX —
XX BB. OcHOBBl MapkcucTtckoi ¢unocodpuu. OCHOBHbIE HAMpaBICHUs COBPEMEHHOM
bunocoduu.

Mopnyas 2. ®uitocopckne KOHUENIUN ObITHSA ¥ O3HAHMSA.

[Ipo6nema ObiTHs B uctopun ¢uiocopuu. [loHATHUS MaTepUAIBHOTO U UAECATBHOTO.
OcHoBHble (unmocodckre HaMpaBICHUSA: MaTepHalu3M M uaeanu3M. [IpuHmmn riodanbHOTO
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konnenmumn npoctpancTBa U BpeMeHH B HCTOpUH (HUI0codUU U HAYKH.

[Ipoucxoxaenue cozHanus. Posib Tpyza B IpoOMCX0XKA€HUN co3HaHus. Mneamcruueckue
U MaTepUaJUCTUYECKUE KOHUenuuu co3HaHus. Co3Hanume u  Mo3r. Co3HareiabHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

KoHnenuuu rHOCEOJOTMM B  UCTOPUM  (QUIOCOPHUM: CEHCYAIU3M, PpALMOHAIN3M,
CKEINTUIU3M, arHOCTUIM3M, KOHIIETIINS BPOKIEHHBIX UAEH, apruopu3M. JlnanekTuka no3HaHUs:
YYBCTBEHHOE M pallioHaibHOEe. OCHOBHBIE TEOPUH UCTHUHBI.

Mopayas 3. IIpo6Jiembl yesnoBeka B pusiocodum.

Yenosek kak npeaMeT ¢puinocodckoro ananusa B ucropuu ¢punocoduu. Iponcxoxaenue
YyelloBeKa: MPUPOJIHbIE U COLMAIbHBIE YCIOBUS aHTPONOCOIMOreHe3a. buonornueckoe u
COIMaIbHOE B uenoBeke. MHauBUI, MHANBUIYAIbHOCTD, TUYHOCTD.

CwmpIcn XM3HU W TIpeIHa3Ha4YeHHe uesoBeka. JKu3Hb, cMepTh, OeccmepTue. [[BrkeHue
HEHACWIMs, €ro pojb B coBpeMeHHoW xku3HM. Llenu u wnenHoctu. CBoOoja BomM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HbIE, SCTETUUECKHE IEHHOCTH.

Moayanb 4. ®unocodus ucropuu U 00mEeCTBA

YenoBek B CHCTEME COLMANLHBIX cBs3ed. JIlmunocTh M Maccel, cBobOoma H
HeoOxoaumocTh. Dunocodpus uctopuu: (GopmManvoHHAsS U IUBWIM3AIMOHHAS KOHIICTIIUN
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HCTOPUYECKOTO pa3BUTHsA. lIporpeccucTckue M IUKIMYECKHEe MOJENU pa3BUTHA. [nobaibHbIe
npo6sieMbl coBpeMeHHOCTH. KoHLenus ycToiMunBOro pa3BUTHs U CLIEHApUU OYTyIIETO.

OO6mecTBO U ero cTpykrypa. ConmansHasi, TOJUTHYECKAs U TyXOBHas cepbl 00IIecTBa.
Konnenmuu rocyaapctsa B uctopuu guiiocodekoit mpicau. ['paxkaanckoe o01ECTBO U IPaBOBOE
roCy/1apcTBO.

Monayasb 5. @usiocodckue npodeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHenay4yHoe 3HaHue. CTpyKTypa Hay49HOTO 3HAHHS, €r0 METOJAbI U (HOPMBI.
Hayunble peBostonuMu 1 CMEHa TUIOB paloHaidbHOCTU. Hayka B cOBpeMEHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOIO.

[IpoGnema cooTHOmeHUST HAayKd M TexHUKU. ColuanbHble MOCIEACTBUS HAy4YHO-
TEXHUUYECKOI0 IMporpecca. IJTUYECKHUE M HKOJIOTMUYECKHE HMMIIEpAaTUBbl pPa3BUTHA HAyKU U
TEXHUKU. MecTo XMMUH B CHCTEME €CTEeCTBEHHBIX HayK. OCHOBHas po0iemMa XUMUHU KaK HayKu
U npousBoiacTBa. llenmm W 3amaum  XxuMH4yeckod TexHonoruu. Crnenuduka XUMHKO-
TEXHOJIOTMYECKOI0 3HaHUsA: (PyHIaMEHTaIbHOE U MPUKIIATHOE, IMIIUPHIECKOE U TEOPETUUYECKOE.
4. O0beM IMCUMIIMHBI M BUABI Y4eOHOIl padoThI

. B 3aueTHpIX | B akanmem.
Buabl yueOHoii padboThI
CIMHULIAX qacax

OO0mas TpyA0eMKOCTb JMCIHMIIJIMHBI 110 5 180
Y4eOHOMY ILIaHY

Konrakrnas padora (KP) 4/3 48
Jlexrun (JIek) 8/9 32
[Tpaktueckue 3anstus (I13) 4/9 16
CamocrosiTeibHasi padora (CP): 8/3 96
Buja koHTpOJISI: DK3aMeH 1 36
[ToaroToBka K H5K3aMeHy 35.6
KoHnrtakTHas aTTectanus 0.4

Buub yue6Hoii paGoThi B 3agernsix | B actpon.
€IMHULIAX yacax

O0uas TpyA10eMKOCTb IMCHUILIHHBI MO 5) 135
Y4eOHOMY IIAHY

KonrakrtHas padora (KP) 4/3 36
Jlexruu (JIek) 8/9 24
[Tpaktnyeckue 3anstus (I13) 4/9 12
CamocrositeabHas padora (CP): 8/3 72
Buja koHTpOJISi: IK3aMeH 1 27
IToaroroBka K ’K3aMeHy 26.7
KonrakTHag atTecTanus 0.3

AHHOTanus padouel nporpamMmmsl ucuunanHbl «Acropus» (b1.63)

1. Heab qucuuniuHbl: GOPMUPOBAHKE Y CTYIEHTOB KOMIUIEKCHOTO TIPEICTABICHUS O
POJIM U MeCTe UCTOPUH B CUCTEME T'YMAHUTAPHBIX U COLMANBHBIX HAYK, KYJIbTYPHO-
HCTOpPHYECKOM cBoeoOpa3un Poccnn, ee Mecte BO BCEMUPHO-MCTOPHYECKOM TIporiecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tanax €€ HCTOPUUYECKOTO Pa3BUTHUS; BBEACHUE CTYIEHTOB B KPYT
HCTOPUYECKHX IPOOJIeM, CBS3aHHBIX € 00J1acThI0 Oyayiei npodeccuoHanbHON
NeSITeTbHOCTH.

2. B pesyabrare u3yYeHHUs] JAMCUMINVIMHBI O0y4YamlIWiicd IO NporpaMmme
0akajaBpUaTa J0JIKEH:
Obnadams CIENYIOUTUMA 00WeKYI1bMYPHbLMU KOMIIETEHITUSIMUA:
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- CIOCOOHOCTHIO AHAJIM3UPOBATh OCHOBHBIC J3Talmbl W 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa 151 POpMHUPOBaHUs rpaxkaanckoi mosuimn (OK-2);

- CIIOCOOHOCTBIO paboTaTh B KOJJICKTUBE, TOJEPAHTHO BOCIPUHUMATH COIHAILHBIC,
STHUYECKHUE, KOH(ECCHOHANbHBIC U KyabTypHbIe pasinuus (OK-6).

3uams:

- OCHOBHbIE HaIlpaBJICHUA, TPOOJIEMBI U METO/IbI UCTOPUYECKON HAYKHU;

- OCHOBHBIC JTambl M KIIOYEBBIC COOBITHUS HCTOpHH Poccuu u mmpa; ocoOeHHOCTH
pa3BUTHS POCCUICKOrO TOCYJApCTBA, BBIIAIOIIMXCS JAesTeNiell OTeYeCTBEHHON M BceoOlen
UCTOPUH.

Ymems:

- COOTHOCHTH OOIME HCTOPUYECKUE TIPOIECCHl W OTACTbHBIC (DaKThI; BBISIBIIATH
CYILIECTBEHHbIE YepThl HMCTOPUYECKUX TPOIECCOB, SBICHUI M COOBITHH; aHAIM3UPOBATh
COLMAIbHO-3HAYMMBbIE ITPOOIIEMBI;

- (dopmynupoBaTh U apryMEHTUPOBAHO OTCTAMBAaTh COOCTBEHHYIO IO3UIUIO IO
pa3IMYHBIM poOIeMaM UCTOPHUH.

Braoemy:

- TPEICTaBICHUSIMH 00 HCTOPUHU KaK HAayKe, €€ MECTE B CHCTEME T'YMaHUTApPHOTO 3HAHUS;
- npeocmaegieHuAMU 00 OCHOBHBIX IMANAX 8 UCHOPUL YeT108e4eCEa U UX XPOHOIOZUU;

- KATerOPUABHO-TIOHITUWHBIM aIllapaToM U3y4aeMOU TUCITUTUTHHEI;

- HaBbIKaMU aHaJIM3a UCTOPUYECKUX UCTOUHUKOB.

3 Kparkoe coaep:xxanue JUCUMILIHHBI.

Mopayas 1. Hcropus B cucTeMe CONHMATbHO-TYMAHUTAPHBIX HayK. OCHOBBI
METOJ0JI0THH HMCTOPHYEeCKOil HayKH. OCO0EHHOCTH CTAHOBJICHHMS TOCYJIAaPCTBEHHOCTH B
Poccuu.

Mecto ucropum B cucteme Hayk. lIpenmer umcropuueckoil Hayku. Pons Teopum B
no3HaHuu npouwioro. CymHocTs, GOpMbl, QYHKIMHA HCTOPHYECKOTO 3HAaHWA. VICTOYHHMKH 110
OTEUECTBEHHOW HcTOpuH, uX Kiaccudukamus. Mcropuss Poccun — HeoTbemiemas 4acTh
BCEMHUPHOM UCTOpUHM; 00I1Iee U OCOOCHHOE B HCTOPHUUECKOM Pa3BUTHUHU.

Havano poccuiickoii rocynapctBeHHOCTH. KwueBckas Pycb. OTHOKynbTypHBIE U
COLIMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBIIEHUSI POCCUICKOM rocyaapcTBeHHOCTH. [IpunsaTue
xpuctuanctBa. Pycckue 3emmmu B XII — Hawame XVI BB. OO6pazoBanue Poccuiickoro
rocynapcTBa, ero ucropuueckoe 3naueHue. Poccus B cepenune XVI — XVII BB.

Moayas 2. Poccuiickast umnepust B XV1I11- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpHM3alMM W IPOCBELICHUS.
Pedopmbr Iletpa [ kak mepBas TNONBITKAa MOJEPHU3ALUU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nmnepun. OCHOBHBIE HAIpaBIICHUS «EBPONEU3ALMU» CTPAHBI.
OBOJIOLIMS COLMAIBHOM CTPYKTYpHI oO1ecTBa. lanpHeimee pacumpenue rpanul Poccuiickoit
umriepun. Poccus B XIX cronerun. Ilpombimnennsiii nepeBopoT B EBpone u Poccun: obmee u
ocobeHHoe. Baxuelime ycnoBus nepexoaa Poccun k MHAyCTpHaIbHOMY OOILECTBY — pellIeHHE
KPECTBSIHCKOT'O BOIIpOCA u OTpaHUYECHUE CaMOJIepKaBHsL. JnuTenbHOCTS,
HEMOCJIe0BaTeIbHOCTh, LUKIMYHOCTh Ipoliecca Oypikya3Horo pedopmupoBanus. Poib
cyObeKkTHBHOTO (hakTopa B TpeojosieHun oTctaBaHusa. Pedopmber XIX Beka, MX 3HaueHUE.
Oo6mmecTBeHHbIe ABMKEeHUS B XX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoG€HHOCTH CONMATEHO-DPKOHOMHYECKOTO
pasButust Poccunm B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh HHAYCTPHAIBLHOU
moxaepum3ainuu Poccuu. CooTHomeHue mnonutudeckux cuwin B Poccum B Hawame XX Beka.
Hapactanue kpusuca camonepxkaBusi. llepBas poccuiickas peBomonus. OOpa3zoBaHue
MOJMUTHYECKUX mapTtuil. ['ocymapcTBeHHas nayma Hadasa XX BeKa Kak TEPBBIA  OMBIT
poccuiickoro napnamentapusma. CToiblnHCKas arpapHas peopma. [lepBast MupoBast BoitHa U
yuactue B Hed Poccun. ®@eBpanbckas peomonus 1917r. m KopeHHblE HW3MEHEHHS B
MOJIMTUYECKOMN KU3HU CTPAHBI.
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Mopnyas 3. OT cOBeTCKOro rocyiapcrsa Kk coppemMeHnoi Poccun.

dopMHUpOBaHHE U CYITHOCTh coBeTckoro ctpost (1917-1991rr.). IloaroTtoBka m mobena
OxTs10pecKOr0 BOoOpy:keHHOTO Bocctanusi B Ilerporpane. II Beepoccuiickuii che3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIMTUKA OOJIBLIEBUKOB. ['paskaHCKas BOMHA U
uHoctpanHas wuHTepBeHUs. Cynpba u 3Hauenue HOIla. VYTBepxkaeHue ogHOMAPTUNHON
nosmtraeckoi cuctembl. Obpazopanue CCCP. [Tonutnueckas 60ppda B MapTUU U TOCYIapPCTBE.
CCCP B roas! nepBbix msaTwiieTok (konery 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHON
Bractu CTanMHa M KOMAaHJHO-aJMUHUCTPATUBHON CHCTEMBbl YIPABICHUS TOCYIapPCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBOW W Benmkoi
OtedecTBEHHOU BOiHE. MI3MEHEHHE COOTHOIICHUS! CHUJI B MUPE MOCJI€ BTOPOH MHPOBOM BOMHBI.
Havano «xonoanoii BoiHb. TpynHoctu mnocneBoeHHoro pasutus CCCP. VixecroueHue
MOJIMTUYECKOTO0  pPEeKUMa W HUACOJOrMdeckoro  KoHTpois. llombiTku  oOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue Kynapra muuHocTd CTanuHa.
«OTTenenby B AyXoBHOH cepe. DkoHoMuueckue peopMbl cepearHbl 60-X TOI0B, TPUIHHBI
UX He3aBepIICHHOCTH. HapacTaHue KpU3HCHBIX SIBIEHUI B COBETCKOM oOmectBe B 70-¢ —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Havane 80-X IT.: OT pa3psaku K
000CTpPEeHHI0 MEXIyHAapOAHOH oOctaHoBKH. «llepecTpoiika»: CyIIHOCTb, IIeNH, 3a/adyH,
OCHOBHBIE 3Tansl, pe3yiabTatsl. Pacman CCCP. O6pazoBanue CHI'.

CraHoBiieHHEe HOBOM pocCHiiCKON rocynapcTtBeHHOCTH (¢ 1991- mo Hacrosimiee Bpemsi).
JInbepanbHas KOHUENIMS pOCCHMCKMX pedopm: mepexod K pbIHKY, (HOpMUPOBaHUE
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapcrtsa. «lllokoBas Tepamus» 3KOHOMHYECKHX
pepopm B Hawane 90-x romoB. Kouctutynus Poccmiickoit  ®egepanmuum 1993
MexHanuoHanbHble oTHOLEHUs. [lonuTudyeckue naptuu U oOIIecTBEHHbIE ABMKEeHUs Poccun
Ha coBpeMeHHOM »HTame. Poccuss Ha myTu MoaepHusanuu. Poccust B cucreme MHPOBOM
HSKOHOMHUKH U MEXKTyHAPOJHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bunsr yue6HoIi paboThI B 3aueTHBIX B akanem.
CIMHUTIAX qacax
O01as TPyA10eMKOCTh THCHUILIHHBI 10 Y4€0HOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 1,3 48
Jlexrum (JIek) 0,9 32
[Tpaktueckue 3anstus (I13) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSATEIHbHOC N3YICHHUE TUCIUILTAHBI 0,8 30
Buja koHTpOJISi: IK3aMeH 1 36
IToaroTroBka K 9K3aMeHy 35.6
KonrakTHag arrecranus 04
Bunael yue6HOM paboThI B 3auetHbIX B actp.
SAMHUIIAX gacax
O01as TpyA10eMKOCTh JUCHUIIUHBI 110 Y4eOHOMY 4 108
ILUIAHY
Konrakthas pa6ora (KP): 1,3 36
Jlexmm (Jlek) 0,9 24
[Tpaktueckue 3arstus (I13) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
[TonroroBka K KOHTPOJIHLHBIM paboTaM 0,3 75
Pedepar, scce 0,6 15
CaMoCTOSTeTbHOE N3YICHUE TUCIUTUTMHBI 0,8 22,5
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Buja koHTpOJISI: DK3aMeH 1 27

IloaroroBka K 3K3aMeHy 26.7

KonrakTHas arrecranus 0.3

AHHOTanuA padoyei MporpaMmbl TUCUUILIMHBI «DU3MUYeCKasi KYJIbTypa U CIIOPT»
(b1.64.)

1 eab TUCHUIUIMHBI - OBJIAJICHUE METOJOJIOTHEH HAYYHOTO TO3HAHHS (U3HUECKOM
KyJIbTYpbl M CIOpPTa; CHCTEMON NPAaKTHUYECKUX YMEHUUW U HaBBIKOB, OOECIEUMBAIOIINX
COBEPIIICHCTBOBAHNE TICUXO(U3HUECKUX CIIOCOOHOCTEH; Pa3BUTUE CIIOCOOHOCTEH UCIOIB30BATh
pazHooOpaszHbie (opmbl (HU3MUECKON KYNbTYpbl, CHOpPTa M TypuU3Ma [UIsl COXpaHEHUs U
YKPEIUICHUSI CBOETO 370pPOBbS M 3I0pPOBbS CBOMX OJM3KMX B IIOBCEAHEBHOM JKM3HH U
npodeccuoHaNbHOM JesTeNbHOCTH; (hOpMHUPOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOILICHUS K
¢u3nueckoil KynpType, (HU3n4ecKoMy COBEPIICHCTBOBAHUIO M CAMOBOCIIMTAHHIO, YCTAHOBKA Ha
3JI0pOBBI 00pa3 KU3IHU.

2 B pe3yabrare wu3yYeHUsl AUCHUILVIMHBI O0y4alOIIMiic MO Mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obnadamy cnepyromumMu o0mekyasTypabME (OK) KoMIeTeHIUAME:

—  CIOCOOHOCTBIO K cCaMOOpraHu3anuu u camoodpaszosanuio (OK-7);

—  CIOCOOHOCTBIO HCIMOJB30BaTh METOABI M CpeAcTBa (DM3UYECKOM KYIbTYphI IS

obecrieyeH s TTOTHOIICHHOM COIMAIbHOM U mpodeccuonanbHoi aesirensHocTd (OK-8).

3name:

—  HAYYHO-TIPAKTHYECKHE OCHOBHI (PM3NYECKOU KYIbTYPHI U CIIOPTA;

—  COUHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA;

—  BJIMSIHME O3]JOPOBUTENBHBIX CHCTEM (DU3MUECKOrO BOCHHMTAHUS HA YKpEIUICHHUE

3I0pOBbSI, TPOMUIAKTHKY MPO(EeCCHOHATBHBIX 3a00JICBaHUN U BPEIHBIX IPUBBIYCK;

— crnocoObl  KOHTPOJS W OLEHKM (PU3UYECKOro pa3BUTHS U (QU3UYECKOU

MIOATOTOBJIEHHOCTH;

— MpaBWjia M CIOCOOBI TUIAHUPOBAHUS WHIMBUAYAIBHBIX 3aHATUM Pa3TUYHON 1EJIEBOI

HaIpaBJIEHHOCTH;

—  HUCTOpHIO (PU3MUECKON KyIbTypbl M CHOpPTa, MMETh MPEACTABIECHHE O 3HAYMMBIX

CHIOPTUBHBIX COOBITHUAX HE TOJBKO CBOEH CTPaHbI, HO U MUPOBOTO YPOBHsI; BaKHEUIIIHE

JOCTHKEHHS B 00JIaCTH CIIOPTa;

— cnopruBHble Tpaguuuu MXTU-PXTY um. JI.1. MenneneeBa, HOMHUTH O MOJABUTAX

CHOPTCMEHOB B rojibl Bennkoil oreyecTBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSITENTFHO 3aHUMAThCS (PU3NIECKON KYJIBTYPOH U CIIOPTOM;

—  OCYILECTBJIATh CaMOKOHTPOJb 3a COCTOSSHUEM CBOEr0 OpraHu3Ma M coOJroaaTh

MpaBUJia TUTUEHBI U TEXHUKHU O0€30MMacHOCTH;

—  OCYILECTBIATh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHIA

¢u3n4ecKoil KyIbTypoil U CIIOPTOM.

Braoemw:

— CpeACTBaMH W METOJaMHU YKPEIUICHUS HHAWBUYaTbHOTO 30POBBS, (HPU3MUECKOTrO

CaMOCOBEPILIEHCTBOBAHMS;

— JOJDKHBIM  ypOBHEM (DM3WYECKONW  MOATOTOBICEHHOCTH, HEOOXOJMMBIM  JUIst

KaueCTBEHHOT'0 YCBOEHHS Mpo(eCCHOHAIbHBIX YMEHUN U HAaBBIKOB B Ipoliecce 00yueHus

B By3e, I o0OecredyeHus IOJIHOLEHHOW COIHaTbHOW M NpodecCHOHATBHON

JeSITeNIbHOCTH T10CJIe OKOHYaHUS y4eOHOTO 3aBEICHUSI.

3 Kparkoe conep:kaHue JMCIHUIITHHbI

Jucuumnuza (Moaynu) no «®u3nueckol KyJlabType U CIOPTY» pealnu3yloTcsl B paMKax
0a3oBoii yactu broka 1 «/lucuuminHbl (MOAYIH)» MpOrpaMMbl OakaiaBpuaTta B o0beme 72 akaf.
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qacoB Wwin 54 acTp. 4. (2 3aUeTHBIC €AUHULIBI) TIPH 0UHOU Popme 00yYeHUs.

[Tporpamma paccunTaHa Ha U3y4eHHE TUCIUIUIMHBI B TEUYEHHE IBYX CEMECTPOB (TIEpPBOTO U
IECTOTO).

Pa3zgenpl nMcOMIVIMHLI 1 BUALI 3aHATHA

Monyib Haszsanue moyiist Bcero, Yacos
akan. lex MII3 [MII®IT KP
yacax
1. [Ipenmer «®Pusndeckas KyJIbTypa U 18 2 6 9 1
criopt». Uctopust ®KuC
2 OCHOBBI 3/T0pPOBOTO 00pa3a KU3HU 18 2 6 9 1
(30XK)
3 buonorudeckne 0CHOBHI PU3NIECKON 18 2 6 1
KYJIbTYPHI M CIIOPTA 9
4 [TpodeccronanbHO-IPUKIIAIHAS 18 2 6 9 1
(buzuveckas KyJabTypa U CIOpT
Bcero uacos 72 84 36 4
Monyib Haszeanue monyins Bcero, YacoB
actp. Vlex MII3  [IIPIT | KP
yacax
1. [Tpenmer «®usnyeckas kynprypau (13,5 1,5 4.5 6,75 0,75
cnopt». Mctopus ®KuC
2 OCHOBBI 3TOPOBOTO 00pa3a KU3HU 13,5 1,5 4.5 6,75 0,75
(30XK)
3 buonornueckue ocHOBHI pu3uueckor (13,5 1,5 4.5 6,75 0,75
KYJIBTYpBI U CIIOPTa
4 [TpodeccrnonamsHO-IPUKIIATHAS 13,5 1,5 4.5 6,75 0,75
dbuznyeckas KylbTypa u CopT
Bcero uacon 54 6[18 27 3

Ka:kaplii Moy IporpaMMbl HMeeT CTPYKTYPY:
- JIeKIH WK TEOPETUUECKUIN pa3Jient;
- MPaKTUYECKUH pas3zes, COCTOUT H3: METOAUKOo-TipakThyeckux 3aHsaTuil (MII3) u yueOHo-
TPEHUPOBOUYHBIX 3aHATUH (IIpodeccHOHATBHO-TIPUKIIa Has Gpu3nueckas noaroroska, [1I1PIT);
- KOHTpobHEIN pazaen (KP).

Teopernueckuii pazgen GopMUPYET CUCTEMY HAyYHO-NPAKTHMYECKMX U CIELUAIBbHBIX
3HaHUHM, HEOOXOAMMBIX /s TOHUMAaHUS TPUPOAHBIX W  COLUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAaHUS (PU3MUECKON KYJIBTYPHI OOIIECTBa M JMYHOCTH, YMEHHUS HX aJalTHBHOTO
TBOPYECKOTO  MCIOJIb30BaHUs Ui JIMYHOCTHOTO M NMPO(ECCHOHAIBHOTO  pa3BUTHS,
CaMOCOBEPILIEHCTBOBaHMS, OPTaHU3alluK 310pOBOT0 00pa3a *U3HU MPU BBIIIOJIHEHUU Y4EOHOH,
npo¢eCcCHOHATIBHON U COLIMOKYIBTYPHOU JAESITEeIbHOCTH.

MeTtoauko-npakTuYecKue 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
cnoco0oB (OpMHUPOBaHUS Y4EOHBIX, TPOPECCHOHATBHBIX U XU3HEHHbIX YMEHMH M HaBBIKOB
cpeacTBaMu (GU3NYECKOMN KYIbTYPHI U CIIOPTA.

Ha MeToauKo-IpakTHYECKUX 3aHATHUSX YAETsIeTCs BHUMaHUE:

- OCHOBHBIM Mpo0ieMaM CIIOPTUBHON TPEHUPOBKU;

- BIMSAHUIO (PU3UYECKUX YIpakHEHHH Ha (popMupoBaHHe NpOoPecCHOHATBHBIX KauecTB
OyIyILIero crnenuagsucTa U JMYHOCTH 3aHUMAIOIErocs;

- BO3JICHCTBHIO CPEJCTB (PU3MYECKOTO BOCIMTAHHMS Ha OCHOBHBIE (DU3MOJIOTHYECKUE
CUCTEMBI U 3BE€Hbs OTIOPHO-ABUTAaTEIHHOIO anapara 3aHUMaIOIIErocs;

- BOIIPOCaM IPOBEIEHHUS COPEBHOBAHUH (TpaBMIIa COPEBHOBAHMIA, CICTEMa PO3BITPHILIEH,
omnpeneneHue nodenureneii, 000pya0BaHNE U HHBEHTAPH ).
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IIpodeccuoHanbHO-NPUKIAAHAA TOATOTOBKA TPOBOAMTCA C Y4YeTOM Oyamylei
po¢eCCHOHATIBHOM 1eATENbHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATUS O0a3UpPYIOTCS Ha HIMPOKOM HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKUX YMEHHMM, Ha NMPUMEHEHUHU DPAa3HOOOPA3HBIX CPE/ICTB
¢u3nuecKkoil  KyJmbTypbl, CHOPTHBHOH W  Npo(ecCHOHAIBHO-TIPUKIAAHON  (hu3ndecKkoi
HOATOTOBKH CTYJEHTOB.

Kontpoabublii paszgen. KpurepueMm ycremHocTd OCBOEHHS Y4eOHOrO MaTepuasa
ABJISICTCA OLEHKA IIPEroJaBaTelis, YUYUTHIBAIOLIAS pecylapHOCMb NoceujeHus 00:13amenbHblx
VueOHbIX ~ 3aHAMUL, 3HAHUH TEOPEeTMYECKOIo pasfena M[porpaMmbl U BBIIIOJIHEHHE
YCTQHOBJICHHBIX Ha JaHHbI CEMeCTp KOHTpPOJIbHBIX TecToB oO0mel ¢usnyeckoil u
TEOPETUYECKON MOJArOTOBKHM JJISl OTAEIBHBIX TPYII Pa3IM4HON CIIOPTUBHOM HAIpaBJIEHHOCTH,
BXOJUT B MIPAKTUYECKUE 3aHATHUS.

4 O0beM yueOHOH THCHHUILINHBI

B B I Vi
Buel yaeOHOM paboThI 3aUETHBIX | aKaJIeM. CeMeCT | CceMecT
SIMHHIIAX qacax p p
O0mas Tpya0eMKOCTh 2,0 12 1,0 1,0
JUCIHHUTILTUHBI 0 Y4eOHOMY MJIAHY 3.e]l. 3.e/l.
36 36
yac. yac.
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexumn (Jlek) 0,2 8 4 4
[Tpaktnueckue 3anstus (I13) 1,8 64 32 32
Buj koHTpOJIS: 3a4eT / IK3aMeH 3auer 3auer 3auer
B I VI
. B actp.
Bunbt yueOHOM paboOThI 3a4ETHBIX qacax CEeMECT | CeMecT
CIMHMIIAX p p
Oo6mas Tpya10eMKOCTh 2,0 54 1,0 1,0
AUCIHHUILTUHBI 10 Y4eOHOMY IUIAHY 3.e/. 3.e]1.
27 27
yac. yac.
Konrakthas pa6ora (KP): 2,0 54 27 27
Jlexmm (Jlek) 0,2 6 3 3
[TpakTnueckue 3anstus (I113) 1,8 48 24 24
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3ager 3ager

AHHOTanus pado4eil nporpamMmsl Jucuunanabl «Marematuka» (b1.BS)

1. lesau 1 3a1a4u JUCHUTLIUHBI
Henapo AMCHMNJIMHBI SBISICTCS (OPMUPOBAHHME Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSTHUM, UCTIONB3YEMBIX JIJISl TIOCTPOSHHS BaXKHEUIINX MaTEeMAaTHMUECKUX MOJENed, U yMEeHUus
HCII0JIB30BATh MATEMATHYCCKUEC MCTOABI AJId OIMMCAHUSA PA3JIMYHBIX IPOLICCCOB.
OCHOBHBIMH 33]a4aMU IUCUHUILJIMHBI, PEIICHHE KOTOPBIX 00ECTIeUnBaET JOCTHKCHHE
eI, SIBIISTFOTCSI:
— ¢dopMUpOBaHNUE TOHUMAHHUSI 3HAYUMOCTH MAaTEMAaTUYECKON COCTABIISIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHWU OaKaiaBpa;
- 03HAKOMJICHHE C CHCTEMOM MOHSATHH, UCIIOIb3yEeMBbIX JJIsI OTTHCAHUS
BaXHEHIIINX MaTeMaTHYECKUX MOJIeTIeH U MaTeMaTHUYEeCKUX METOJOB, U UX
B3aHMOCBSI3bIO;
- 03HAKOMJICHHUE C PUMEPAMU TPUMEHEHUS MaTEMaTHUYECKUX MOJIEeH 1
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METO/I0B;
- (opMHpOBaHKE HABBIKOB U YMEHUI MCII0JIb30BaHUS MaTEMAaTHUECKUX

MOJIeJIeN U MaTEMaTUUYECKUX METOJIOB.

2. TpeGoBaHus K pe3yJbTaTAM OCBOCHUSA AU CHUTIINHbBI

W3yuenmne Kypca MaTeMaTHKHU MpH MOATOTOBKE OakaiaBpoB 1o HampasieHuio 18.03.02
OHepro- M pecypcocOeperaroimye MpoLuecchl B XHMHUYECKOH TEXHOJOIMHM, HEPTEeXUMHUU H
OMOTEXHOJIOTHH CIIOCOOCTBYET MPHOOPETEHUIO CIICAYIOIUX KOMITCTESHITHI:

CIOCOOHOCTh HCIOJIB30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHbIX IUCLMILUIMH B
npodeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTEeMaTHYECKOro aHalu3a |
MOJICJIUPOBaHHMsI, TCOPETUIECKOT0 U dKCIepuMeHTaIbHoro uccnenosanus (OI1K-2).

B pesyabTare n3yueHusi JMCUMIJIMHBI CTYAEHT I0JI7KEH::

3HATh:

— OCHOBBI Qg QepeHInanbHOTO u MHTETPaJIbHOTO HCYMCIICHMUS,
mudhepeHIMaTbHBIX YPABHCHHIA,
— MaTeMAaTUYECKHE TEOPHUM M METOIbl, JIeXKAallUe B OCHOBE IIOCTPOEHUS

MaTEMaTHYECKUX MOJIENIEH;

— OCHOBBI IPUMEHEHMS] MATEMAaTUYECKUX MOJIETIEN U METOJI0B.

yMeThb:

— BbIOMpaTh MaTeMaTU4YeCKHE METOJbl, NPHUrOJHbIE Ul PEIICHUS KOHKPETHOH
3a/1a4y;
—  HCHOJb30BaTh MaTEMaTUUYECKUE IOHATHS, METOAbl U MOJENIU [UIsl ONUCAHUS

Pa3IMYHbIX IPOLIECCOB;

—  BBUIBJITH MaTEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIUE B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

—  HCIOJb30BaTh OCHOBHBIE METO/Ibl CTATUCTHUECKONW 00PaOOTKU JAHHBIX;
— IPUMEHATh MAaTEMAaTHUYECKUE 3HAHUS HAa MEKIUCLIUILUIMHAPHOM YPOBHE.

BIIAJICTh:

—OCHOBaMH  (pyHIAMEHTaJbHBIX  MaTEMaTHYeCKMX TEOpUH W  HaBBIKAMHU

HCII0JIb30BAaHUsl MaTEMaTUYECKOTO allapara;

—METOJIaMH CTaTUCTUYECKOI 00paboTKH HH(pOPMAIIHH.

3. Kparkoe cogep:kanue JTUCHHUIINHBI:

1 CEMECTP

Beenenue.

[Ipeamer u meroasl mMaTeMaTuku. OmHcaHWe OCHOBHBIX pa3zesioB Kypca. [IpaBuna u
TpeOOBaHUS MPHU U3YUEHUU Kypca.

DJIeMeHTBhI aJaredpsbl.

YucnoBele MHOXeECTBa, KOMIUIEKCHbIe uucia. Omnpepenurenu II u Il mopsinkos.
BexTophl: OCHOBHBIE MOHATHUS, CKAJISPHOE, BEKTOPHOE U CMELIAHHOE NMPOU3BEIACHHSI BEKTOPOB.
AHanuTHueckas reoMeTpHs: IpsMasl Ha IUIockocTd, Kpusble Il mopsaka. Matpuusl: aeicTBus
HaJ MaTpULlaMH, MPUBEJIEHUE K CTyleH4aToMy BUy U Buay ['aycca. Panr marpuiel. ObpaTHas
marpunia. Teopema Kponekepa-Kanennu. Pemienune cucteM nMHEHHBIX —anredOpanyecKux
ypaBHeHu. CoOCTBEHHBIE ynciia U BeKTOpbl. KBagpaTuuHbie GOPMBI.

Dynkuus ogHoi nepemennoi. Ilpenen pynkuuu. HenpepoiBHOCTHL hyHKIMM.

Oynknua. CrocoOsl 3amanust GyHkiuu. [lpenen dyaknum B Touke. OZHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 OeCKOHEUHO Ooblne (QyHKIHH,
WX CBOWCTBAa W B3auMHas cBs3b. CBoiicTBa mnpenenoB. [lepBblii M BTOpOW 3aMeyaTesbHbIC
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKe M Ha mpomexyTke. CBoiicTBa (DyHKIMIA,
HENpPEephIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIaCCU(PUKALIUS.

JAudpdepennnanbHoe HCHUCTEHHE (PYHKIIUH OJHOM NepeMEeHHOM.

[IpousBonHas GyHKIMM, €€ TeoOMEeTpUYeCKMd M MexaHudeckuil cmbici. [IpaBuna
muddepenpoanus. Tabmuua OCHOBHBIX MNpou3BOAHBIX. Juddepenunan QyHKIumM, ero
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OpUMEHEHUS K TNpUOMIKEHHBIM — BbIUMCIEHUSAM. HBapmaHTHOCTH  (OpPMBI  [EPBOTO
muddepennmana. IlpowsBognas cnoxuoit ¢ynkinuu. uddepenuupyemocts (QyHKIUU:
OlpeNeNieHue, TEOpeMbl O CBS3M JTUPPEPEeHIUPYEMOCTH C  HENpPEpbIBHOCTBIO U C
CYIIECTBOBaHHEM MPOoU3BOIHOI. OCHOBHBIE TeopeMbl quddepeHIanbHoro ucuucienus: Poms,
Jlarpanmka, Komm. IlpaBuno Jlonmurans (packpeiTue HeomnpeneneHHocren). IlpousBoanbie
BBICIINX MOPsAKOB. JIokanpHBIH 3kcTpemMyM ¢GyHKIuU. HeobxonuMble U JOCTaTOUHbIE YCIOBUS
skcTpemyMa. IIpaBuno uccienoBanus (yHKIMHM Ha MOHOTOHHOCTb M SKCTpeMyM. [Ipu3Haku
BBIMYKJIOCTU U BOTHYTOCTH (hyHKIMU. Touku nepernda. Heo6xoaumoe u JOCTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIHMH, WX BHIBl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccienoBaHus PyHKIMNA, TOCTPOCHHE UX IPpadUKOB.

HNHTerpajbHoe ucuncieHue GyHKIUN 0OJHON NepeMeHHOM.

[TepBooOpasnas ¢ynkums. HeompeneneHHbI WHTErpal W ero cBoucTBa. Tabmmia
OCHOBHBIX HHTETpaJIoB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE,
MHTErPUPOBAHUE TOJICTAHOBKOM, HMHTEIPUPOBAHUE 10 YacTAM. MIHTerpupoBaHue palroHalbHbIX
npobeit. MHTEerpupoBaHue HEKOTOPHIX HPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX (DYHKIUIL.
OnpeneieHHbIM UHTETpall, €ro reoOMEeTpUYeCKUil cMbIcia. CBOMCTBA OMPEAEICHHOIO0 MHTErpasa.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHemM 3HAaYeHUHU. 3aMeHa TIEPEMEHHOM U
WHTETPUPOBAHHUE II0 YACTAM B OmpeneaeHHOM wuHTerpaie. [lpuiokeHus ompenenreHHOro
MHTETpaja K BBIUMCICHHUIO TUIOMAAeH miuockux ¢uryp. [loHsTHE HECOOCTBEHHBIX HMHTETPAJIOB:
ONpeJIeJIeHUs, CBOMCTBA, METO/Ibl BEIYUCIICHUS.

2 CEMECTP

JAunddepenmmanbHoe ucunciaeHne (QYHKIMM HECKOJbKUX IePeMEHHbIX. JJIeMEeHThI
TEOPHH IO,

OyHKIMKM ABYX U 0oJiee MEPEMEHHBIX: OIpeleleHne, 00JIaCTh OMpeesieHus, 00IacTh
U3MEHEHHS, T€OMETpHUYECKas HWHTepIperanusi, JUHUM ypoBHA. [Ipenen ¢yHKummm B TOYKe.
YactHble Mpou3BOAHBIE (HA MpuMepe (QYHKIHMM JIBYX mepeMeHHbIX). [uddepenuupyemoctsb
(GYHKIMU HECKOJIBKHX IepeMeHHbIX. JloctaTounble ycnmoBus auddepenuupyemoctu. [TomHas
npousBogHas. [IpousBonnas crnoxunon ¢ynkuuu. [lomueni muddepenunan. HBapuaHTHOCTH
nomHoro  jgupdepenHnmana.  AHATUTHYECKWA  NpU3HAK  monHOoro  auddepenimana.
Huddepenumrpoanue (QyHKIUMM OAHOM M JABYX MNEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
IPOU3BOJHBIE M TMOJIHBIE AuQdepeHnransl BBICHIMX MOPSAKOB. TeopemMa O paBEHCTBE
CMELIaHHbIX MPOU3BOAHBIX (U1 (YHKIMM JBYX THepeMeHHBIX). JIOoKaldbHbIE SKCTPEMYyMBbI
(GYHKIMHM JBYX NEPEMEHHBIX: HEOOXOAMMOE M JOCTaTOUYHOE YCIOBHUS DKCTpEeMyMma. Y CIIOBHBIN
IKCTpeMyM (MeTol MHokuTenel Jlarpanxka). HanOomnblee 1 HauMeHblee 3HaueHNe (PYHKIUU B
3aMKHYTOM oOnactu. OcHOBHBIE MOHATUS Teopuu mnousd. CkanspHoe noie. IloBepxHocTu u
auHuK ypoBHs. IIpomsBogHas 1o HampaBileHUIO. ['paJueHT CKaJIspHOro IOJSI U €ro CBOWCTBA.
Bekropnoe none. uBeprenius nossi. Porop nomst. CBsizb MEXAy TPAIUEHTOM U MTPOU3BOIHON
10 HaIIPaBJICHUIO.

KpaTHble uHTErpaJbl.

JIBOVHOW HHTErpall: ONpEACIICHUE, T'€OMETPUUYECKUM CMBICI, CBOWCTBA. BbluncieHue
JIBOMHOTO MHTETpaia B JEKapTOBOM M IOJSIPHOM cHucreMmax koopauHaT MHrterpan Ilyaccona.
TpoWHON HMHTErpall: ONpeAcIIeHUE, T€OMETPUUECKUN CMBICH, CBOMCTBA. BbIYMCIIEHHE TPOMHOIO
uHTerpana. [Ipuioxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

KpuBosmHeiiHbIe 1 TOBEPXHOCTHbIC HHTEIPAJIbI.

KpuBonmHelHHBI HMHTETpaJl IO KOOPAMHATAM: OIpPENENICHUE, CBOWMCTBA, BBIYMCIICHHE.
Pa6ora B cunoBom nosie. @opmyna I'puna. KpuBonuHeiHble MHTErpasibl, HE 3aBUCSIIUE OT MyTH
uHTerpupoBanus. [loTeHunanbHas QyHKIUMSA, MOTEHIHAIbHOE 1oje. [IoHATHE MOBEPXHOCTHOTO
uHTerpana. Ilorok Bekropa depes3 nmoBepxHocTh. Teopema [Maycca-Octporpaackoro. @opmyna
Crokca.
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3 CEMECTP

JAnddepennuaibubie ypaBHEeHHUS EPBOr0 MOPSIAKA.

Juddepenunanbuble  ypaBHEHUS: TOPSJIOK, pPELICHHWE, TeopeMa CYIIECTBOBAaHHUA U
€IMHCTBEHHOCTH peleHus. 3anada Komm. YpaBHEHHs C pa3fesIOIIMMUCSA IEPEMEHHBIMU.
Onnoponueie muddepeHnuanbaple ypaBHeHus. Jluneinsle auddepeHnnanbuble ypaBHEHUS
HEPBOTrO MOPsAJKa. YPaBHEHUS B MOJHBIX TuddepenHnanax. IHTerpupyromuili MHOXUTEb.

Juddepenunanbabie ypaBHeHHs] BTOPOT0 U N-T0 MOPSAKA.

Juddepenunanbable ypaBHEHUS! BTOPOrO MOPsAKa, JOMYCKarOIue IOHMKEHUE TOPSIIKA.
Jluneitapie quddepeHnraIbHbie YypaBHeHUs BTOporo nopsaka. CBoiicTBa pemeHuil. JIunelinas
He3aBUCUMOCTh GyHKIuH. Onpenenutens Bpornckoro. CTpykTypa 001Iero peneHus JuHEHHOTO
muddepeHaIbHbple  ypaBHEHUS BTOPOro mnopsaka. DyHaaMeHTalbHas CHUCTEMa pEIIeHH.
Jlunelinple ofgHOpOAHBIE AU(QepeHInanbHble ypaBHEHNU BTOPOIO MOPAJKA C MOCTOSIHHBIMU
ko3 duureHTamMu: nmocrpoeHue odmero pemenus. Meron Dinepa. JIuHeiliHble HEOTHOPOIHBIC
TuQdepeHranbHble YpaBHEHUS! BTOPOIO NOPsIKA ¢ HOCTOSIHHBIMU KO3 dunentamu. Oo1ee u
YaCcTHOE PElICHHUs] HEOAHOPOIHBIX ypaBHeHUH. JIunelHble quddepeHnnanbable ypaBHEHUS N-TO
HOpsiIKa: CBOMCTBA pEIIEHUH, TEOpEMbl O CTPYKType OOLIEro pelieHusi, MeTOJ| BapHaluu
nocTosHHBIX. JluHelHsle auddepeHnnanbHpie ypaBHEHHS N-TO TMOPSAKA C MOCTOSHHBIMU
K03 punreHTaMu. AITOPUTM MOCTPOEHUS OOILEro pelieHusl.

Cucrembl 1u¢depeHINATBHBIX YPABHEHHIA.

Cuctemsl quddepeHaIbHbIX YpaBHEHUH MEPBOTro MOpsIKa: o0IIue MOHATHSA, TeopeMa
CYLIECTBOBaHMSI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  Cuctembl  JIMHEHHBIX
T depeHMaIbHbIX YpaBHEHUN IMEPBOrO MOPSIKA: MHTEIPUPOBAHUE METOJIOM HCKIIIOUEHHS.
Cucremsl nuHEHHBIX AuddepeHnnanbHbIX ypaBHEHUH TEPBOTO IMOPSIAKA: CBOHCTBA PEIICHHIA,
TEOPEMbI O CTPYKTYpEe OOLIEro perieHus, METO ] BapuallK MOCTOSHHBIX. CUCTEMBl JIMHEHHBIX
OHOPOJHBIX WM  HEOMHOPOMHBIX JU((EepeHIUANBPHBIX  YpaBHEHUH €  MOCTOSIHHBIMH
KodpduuueHTaMu. OJNEeMEHTbl TEOpUM YCTOMYMBOCTH. MeETOAbl UHUCIEHHOIO pEeLIeHUs
Qg depeHraIbHbIX ypaBHEHUH.

YucaoBble 1 PYHKIMOHAJIBbHbIC PAABI.

UYucnoBble psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIMMBIH
IIPU3HAK CXOAUMOCTH. ['apmonmueckuil psa. Paaer JQupuxine. IlpusHaku cpaBHEHHs pAIOB C
MOJIOKUTENbHBIMU uieHaMu. [IpusHak JlanamOepa. MHTerpanbHbIil U paguKaabHBIA NpPU3HAKU
Komm. 3Hakouepenyromuecss psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIE pPsIbl: MOHATHUS
aOCONIOTHOW M YCJIOBHOM CXOAMMOCTH, THpPU3HAK aOCONIOTHOM CXOJAWMOCTH, CBOWCTBA
a0COJIIOTHO U YCJIIOBHO CXOSAIIMXCS PSJIOB.

OyHKIMOHANBHBIE PSI/Ibl: OCHOBHBIE MOHATHUS, 0071acTh cX0AUMOCTH. CTENEeHHbIE PSJIbL:
panuyc, MHTepBaj, ob6nacTb cxoauMocTu. CBoiicTBa creneHHbIX psnoB. Psanel Teitnopa u
MaksopeHa: CBOWCTBA, YCJIOBHE CXOAUMOCTH psJla K MCXOAHOM (YHKUIMH, OCHOBHBIE
pasnoxxeHus. Pasnoxenue QyHKuuu B psa MakiopeHa ¢ MOMOUIbIO OCHOBHBIX Pa3liO)KEHUIl.
I'maBHOe 3HaueHue (yHkuMHU. OKBUBaJeHTHbIe (yHKUMU. [Ipumenenue psnoB Teinopa u
MakxsopeHa Ji1sl BBIYMCIIEHUS IIPEIENOB.

3aki0ueHue.

Hcnonp30BaHne MaTEMAaTUUECKUX METOAOB B IPAKTUYECKON AESTEIBLHOCTH.

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bubl yueOHoii padoTsi 3au. ef./ 3a4. ef./ 3au. ef./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
e 15/540 5/180 4/144 6/216
AUCHMILIHHBI IO Y4eOHOMY IJIaHY
KonTaktHas padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuunu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
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[TpakTHyeckue sausatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
CamocTosiTeIbHOE U3YUECHHE 80 798 116
pa3/ieJI0B TUCIIUILUTHHBI 77 275.8
KonrakTHag caMocTosTeIbHAs ! 0.2 i 0.2 )
pabora '
Bua xonrTpoJs: DK3aMeH- 3auer IK3aMeH-
IK3aMeH/3a4er 2/7 1/36 1/36
[ToAroToBKa K 9K3aMeHY 35.6 - 35.6
KonTakTHas arTecTanus 04 - 0.4
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujiel y4eoHoii padoTel 3a4. e1./ 3a4. en./ 3a4. en./ 3a4. en./
acTp.uac acTp.uac acTp.4ac acTp.4ac
AL WL IS 15/405 5/135 4/108 6/162
AUCHUTIHHBI 10 Y4eOHOMY ILIaHy
KonrakTnas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[IpakTnueckue sanatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTeibHasi padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
CamocTosiTeTbHOE H3YUCHHE 206.85 60 59 85 87
pa3iesaoB AMCIUILINHBI
KonTakTHas camocToATebHas 0.15 i 0.15 )
pabora
Bua xonrpoas: JK3aMeH- 3aver IK3aMeH-
K3aMeH/3a4eT 2/54 1/27 1/27
[ToAroToBKa K 9K3aMEHY 26.7 - 26.7
KoHTakTHas aTTecTanus 0.3 - 0.3

AHHOTanus padoueil nporpammsl JucuunauHbl « Undopmaruka» (b1.56)

1. Hesap AucuMmINHbI — GOPMUPOBAHUE Y CTYJEHTOB YMEHHUI U MPAKTUYECKUX HABBIKOB
paboThl B KadyecTBE IOJb30BaTe]el MEPCOHAIBHBIX KOMIIBIOTEPOB, pa3pabOTKH aJrOpUTMOB

peuieHus 3anad,

nporpaMMHupoOBaHud Ha AJITOPUTMHUYCCKOM  SA3BIKC,

UCIIONIB3YSl  Cpedy

IPOTrpaMMHUPOBAHUs, PUMEHEHUS! YMCICHHBIX METOJOB Ul peIleHUs] MaTeMaTHYeCKuX 3ajad,
paboThI ¢ MPOTrPaMMHBIMH CPEJICTBAMHU U UCTIONB30BaHUs IHTEpHET-TEXHOJIOTHIA.
o0yyaomuiicdi N0 NporpamMmme

2. B pesyabrare
0axka/aBpHATA JOJIKEH:

H3YyYCHUHA JTUCHMIIIMHDBI

o0sagars ciaenywumumu odomenpodeccnonanbubiMu (OIIK) komnereHuuamMn:

CIIOCOOHOCTBIO pelIaTh CTaHJApTHbIE 3a7aud MNPOECCHOHATBHON JIEeATENbHOCTH Ha
OCHOBEe MH(OpPMAIIMOHHON 1 6UOIHOrpadUIecKoi KyabTyphl C IPUMEHEHHEM WH()OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTMM M C YYE€TOM OCHOBHBIX TpeOOBaHHMH WHGHOPMAIIMOHHON

oe3omacuoctH (OITK-1);
3HATh:

- TCXHUYCCKHUEC U IIPOrpaMMHLBIC CPCACTBA pCajin3allun I/IH(I)OpMaI_II/IOHHBIX

TEXHOJIOTHI;
—  OCHOBHBIC

ANTrOPUTMBI

THUIIOBBIX

YU CJICHHBIX

METOJIOB

peteHus
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MaTEeMaTHUYECKUX 3a7ay;
—  A3BIK IPOTPaMMMPOBAHMUS;
—  CTPYKTYpY JOKaJbHBIX U II00ATBHBIX KOMIBIOTEPHBIX CETEH.
yMeTh:
—  paboTaTh B Ka4eCTBE M0JIb30BATEIIS IEPCOHATBHOIO KOMIIBIOTEPA;
—  HCIOJIb30BaTh YHMCIEHHBIC METOBI Ul PEIICHUS MAaTEMATUYECKUX 3a/1a4;
—  HCIHOJB30BaTh S3bIK M CUCTEMY IPOrPaMMHUpPOBAaHUS JJIs PELICHUS
poeCCUOHANIBHBIX 3a/1a4;
—  paboTarb ¢ MPOrpaMMHBIMHU CPEICTBAMH.

BJIA/IETh:

—  MeToJaMM NOHuCKa U oOMeHa nH(popMmalnueld B N100aIbHBIX U JOKaIbHBIX
KOMITBIOTEPHBIX CETSX;

—  TEXHMYECKUMH U MPOrPaMMHBIMH CPEJCTBAMU 3aIUUThl HHPOPMALUHU IIPU
paboTe ¢ KOMIBIOTEPHBIMU CUCTEMAMHU.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Beenenne. Ilpenmer u 3amaum uHpopmatuku. KpaTkue ucTopuuecKkue CBEACHUS.
Onucanune OCHOBHBIX pa3fiesioB Kypca. CTpyKTypa Kypca U IIpaBuiia pEUTUHIOBON CUCTEMBI.

Moayas 1. AnmapatHoe #W NpPOorpaMMHoe o0ecrnedeHHe MNEPCOHAJBHBIX
KOMIIBIOTEPOB.

Bunsl  knaccudpukanuu kommbtotepoB. KomupoBanue wuH(opmanuu. AmnmapaTHo-
TEXHUYECKoe obecreueHne. ApPXUTEKTypa COBPEMEHHBIX IE€PCOHAIBHBIX KOMIIBIOTEPOB.
OyHKIMY onepaloHHbIX cucteM. Obecnieuenne nntepdeiica mnoyip3oBaTess. ABTOMaTUUYECKUN
3amyck. Opranuzanusi U oOciaykuBaHue (HaioBOW CTPYKTYpBl. YTpaBJIeHHE YCTaHOBKOW,
UCIIOJHEHUEM M yJAJICHHEM IPWIOKECHUHM. YIpaBJIEHHE  allapaTHO-IPOrpaMMHBIMU
uHTepdelicamu komnprorepa. OCHOBHbBIE CPEACTBA 00CITY)KUBAHUSI KOMITBIOTEPA.

Omnepaunonnas cuctema Windows. OcoOeHHOCTH PabOThl B O(UCHBIX MPUIOKCHUIX
Word, Excel, Access.

Moayb 2. ANrOpUuTMBI M 3J1eMEHTAPHOE POrPAMMHUPOBAHUE.

Tunel anroput™MoB. MOAYIBHBIM NPUHLUI IOCTPOCHUS AITOPUTMOB M IIPOrPAMM.
bazoBble anropuTMuueckre KOHCTPYKIUH (ClIeZJOBaHUE, BETBIEHUE, TOBTOPEHUE).

S3bIKK IporpaMMupOBaHusl BbICOKOTro ypoBHs. Kiaccudukanus, ctpykrypa u criocoObl
ONMCAHUA A3BIKOB IPOrPAMMUPOBAHMSI. DJIEMEHTHI s3blKa. llepemenHble. THUIBI NTEPEMEHHBIX.
Apudmernueckue u gorunueckue onepanuu. [Ipuopurers! onepanuii. [IprBenenne THIOB.

VYhpapisiomue CTPYKTYpbl si3blKa. YCIOBHBIM omeparop (MOJHBIA M HENOJHBI).
Omneparops! nukia. OnepaTopsl NpepbIBaHUS.

Maccusel. ®@opmar onucanuss MaccuBa. OJHOMEpPHBIE W MHOTOMEPHBIE MAaCCHUBBI.
Crpoxku.

IIporpaMMupoBaHu€ THUIOBBIX AQITOPUTMOB BbUMCICHMM. OpraHuszanus LUKIA C
HECKOJIBKMMHU OJIHOBPEMEHHO M3MEHSAIOUIMMUCS IapamMeTpamu. BeluncieHue CcymMmsl U
npousBeaeHus. HaxokaeHne HauOONBIIEr0O M HaUMEHbLIEro 3HaueHWi. lcmonb3oBaHue
BIIO’KCHHBIX [IUKJIOB.

Oynkiun. Ompenenenne QyHkuuu. Bapuantsl ¢Qynkuuii. OOpamieHue K (QyHKIUH.
[lepenauya apryMeHTOB B (PyHKLIHIO.

Crpyktypsl. IlpaBuna omucanust cTpykrypbl. OOpaiieHHe K MOJSM CTPYKTYPHOM
BeIUYUHBL. [IpuMepsl HCIIOIB30BaHUS CTPYKTYD.

®daitoBeIN TUT JaHHBIX. PatIoBBIA BBO/I/BBIBOJ MH(MOPMAITUH.

Moayasb 3. UncjieHHbIE MeTOABI.

MeToapl pelieHus HETMHEHHBIX anreOpandeckux ypaBHEHUH. AJTOPUTMBI METO/OB:
IIOJIOBUHHOTO JIEJIEHNUS, IPOCTBIX UTEpalMii, kacaTenbHbIX (HploToHA), XOpI.

MeToapl pelieHns CUCTEM JIMHEHHBIX anreOpandeckux ypaBHEHHI. AJITOPUTM MeToAa
["aycca. Anroput™ urepannoHHoro Merona I'aycca-3eitnens.
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Mopnyab 4. UHTepHeT-TeXHOJIOTHH.

Komnberorepubie cetu. OCHOBHBIE TMOHSTHS KOMIBIOTEPHBIX CETEM.
JIOKAJIbHBIX U TI00aJBHBIX KOMIIBIOTEPHBIX CETEH.

Nutepuer. OcHoBHbie moHsaTus. [Ipotokonbl. Cioyx0e1 MHTEpHETa. MeTOABl TIOWCKA U
oOmena wuH(popMmamueid B rinobambHBIX ceTsX. [Iporpammuoe oOecriedenue i paboThl B
Nurtepuere. Bunbl nocryna k Mateprery. OcHOBBI MHGOPMAIIMOHHON 0€301aCHOCTH. 3aluTa
OT  YJAJNEHHOTO0  aJMUHUCTPUPOBAHMS,  KOMIBIOTEPHBIX  BUPYycOoB.  CHMMETpPUYHOE,
HEeCUMMeTpu4HOe MmudpoBanue nuHGopmManuu. AEKTpOHHAS UPPOBas MOAIMHUCH.

CtpykTypa

4. O0beM y4eOHOI TUCUHMIIIIHHbI

B 3auétHbBIX B akanmewm.

Buabl yueGHO# paboThI eJUHUIIAX gacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILIAHY 3 108
Konraktnas patdora (KP): 1,33 48
Jlexumu (Jlek)
Jlaboparopusie 3ansTus (JI13) 1,33 48
CamocrositesibHas padora (CP): 1,67 60
Bupa xoutpoJisi: 3a4ét / 3k3amMeH - 3auéTt

B 3au€tHbix | B acTpoHOM.

Bunel yue6HOI paboThI €IMHULAX yacax
O01mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonraktHas patdora (KP): 1,33 36
Jlexuunu (Jlek)
Jlaboparopusie 3ansTus (JI13) 1,33 36
CamocrositesibHas padora (CP): 1,67 45
Buna xoutpoJisi: 3a4ét / 3k3ameH - 3auéTt

AHHOTanus padoueil nporpamMmsl JucuunInHbl «®@uszuka» (b.1 B.7)

1. Heau u 3a1a4u TUCHUATNIJIMHBI
Henab0 AUCHUNJMHBI SBISIETCS TPUOOPETEHUE CTYJIEHTaMHM 3HAHUW IO OCHOBHBIM
pazaenaM GU3NKU U YMEHHIO IIPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX AUCHUIUIMHAX.

OCHOBHBIMH 321aYaMH JUCHHIUIMHBI, PEIICHUE KOTOPBIX 00ECIEYNBACT JOCTIKCHUE
1eNH, SBISIOTCSA: (OPMUPOBAHUE TIPECTABICHUNH 00 OCHOBHBIX (PM3WYECKUX 3aKOHAX MPUPOIBI
U METOJaX TEOPETUYCCKHX HCCIICOBAHWHA Pa3MYHbIX (DU3WYECKHUX SBJICHHHA, a TakKe JaTh
MPEJICTABICHUS O COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOIaX UCCIIEeIOBAHUSI.

2. TpeGoBaHusl K pe3yJIbTATAM OCBOEHHS TUCHUTITHHBI

N3ydyenne kypca ¢u3MKK Tpu TOArOTOBKE OakanmaBpoB Mo Hampasienuto: 18.03.02
DHepro- W pecypcocOeperarone Mmporecchl B XUMHUYECKOW TEXHOJOTUM, HePTeXuMUU U
OMOTEXHOJIOTHH

CIOCOOCTBYET MPHUOOPETEHHUIO CIAEAYIOMNUX KOMITETCHIIHH:

CrnocoOHOCTh  HCIMONB30BaTh OCHOBHBIE 3aKOHBI (HU3UMKKM B MpodeccHOHATBHON
NeSATeTLHOCTH, TPUMEHSITh METOJbl MAaTEMaTHYECKOTO aHaju3a ¢ MOJICJTUPOBAHMUS,
TEOPETUYECKOTO M AKCIIEpUMEHTAIbHOTO HccienoBanus. (OITK-2);

CrnocoOHOCTh  WCIIOJIB30BaTh  €CTECTBEHHOHAYYHBIE  3aKOHBI  JUIsl  TTOHWMAaHHS

OKpY’Karomiero Mupa u ssieruii npupozsl. (OITK-3).
B pe3yabTare usyueHusi AUCHUNIMHBI CTYAEHT J0JIAKEH:
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3HATh:

- (usnueckrue OCHOBBI MEXaHWKH, (U3UKH KOJeOaHWW MW BOJIH, DJICKTPHUYECTBA H
MarHeTu3Ma, SJEKTPOJUHAMHKHU, CTATUCTUYCCKOW (HU3UKM H TEPMOJIWHAMUKU, KBAHTOBOU
(076370478

- cMmbIcT (DyHIAMEHTATbHBIX (DU3MUECKUX 3aKOHOB, MPUHIIMIIOB M TOCTYJIATOB; HX
(GbOpMYyITUPOBKH U IPAHULIBI IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra (hPM3MUYECKUX SBICHUH ¢ (yHIaMEHTAIBHBIMHU MPUHIUIIAMHA U
3aKOHaMU (DU3HKHY;

- OCHOBHBIE METOBI PEUICHUS 33724 110 OMMCAHUIO (PHU3UIECCKUX SBICHUI,

- METO/Ibl 00pabOTKH Pe3yNbTaTOB (PU3UYECKOTO IKCIIEPUMEHTA.

yMeThb:

-IPUMEHSTh TEOPETUYECKUE 3HAHUS U KCIIEPUMEHTAIbHBIE METO/IbI UCCIIEAOBAHUS IIPU
perieHnr TpodeCCUOHATBHBIX 3a/1a4;

-IPOBOJIUTH PAaCUYEThI, OCYLIECTBIISITh aHATN3 U HA OCHOBE ATOTO JieJIaTh 000CHOBAaHHbBIE
BEIBO/IBI,

- aHAJIM3UPOBATH PE3YyIbTAThl HAOIIOACHHUM U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB Y IPUHIUIIOB (DU3UKH;

- OIPEIENATh XapakTep PU3NYECKUX MPOLIECCOB MO KOMIUIEKCY IKCIIEPUMEHTaIbHOU
uH($OpPMAIIUK TIPU TTOMOIIH IPaGUKOB, TAOJUI U YPABHCHHIA,

- IPEICTaBIATh 00Pa0OTaHHYIO SKCIEPUMEHTANBHYIO U TEOPETUUYECKYIO0 HH(POPMAITUIO B
YCTHOH ¥ MUCBMEHHOH ()OopMe, B TOM YHCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH.

BJIAJIeTh:

- HaBbIKaMU palOTHI C IIUPOKUM KPYroM Qpu3ndeckux nmprudopoB U 000py10BaHUS;

- HaBBIKAMH 0OOCHOBAHMSI CBOUX CY)KJIEHUH U BBIOOpA METO/A UCCIIEI0OBAHUS;

3. KpaTkoe coaep:kaHue THCHUTIIAHBI:

Cemectp 2

BBenenne

[Ipenmer ¢usuxu. MeToap! HU3NIECKOr0 UCCIETOBAHHS: ONBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHsl.

1. ®du3uyecKue 0CHOBbI MEXaHUKHU

IIpenmer kuHematuku. llepemenienue, ckopocth, YyckopeHue. Kunemarnueckue
XapaKTEepUCTUKU BPALATEIbHOTO IBHKEHUS. 3aKoHbl Hbl0TOHA. 3aKOH BCEMUPHOIO TATOTEHHUSL.
JIBukeHHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TAroTeHus. JIBumkeHue tena
IepeMeHHOM Maccel.  YpaBHeHuss Memepckoro. ®opmyna [{uonkosckoro. Ymopyruil u
HEYNpyruil yzaapel 1apoB. MOMEHT HMHEpPUMH MATEPUAIBHONM TOYKM M TBEPAOTO Teja.
Kunemaruka rapmoHuueckux koneOanuil. [uddepeHunanbHoe ypaBHEHHE TI'apMOHMUYECKHUX
kosiebanuil. IloHsATHE O 3aTyxalomMX U BBIHYXKICHHBIX KojieOaHMAX. BoiHOBoe nBHXeHHe.
Bonbl npoaoabHbIE U TONEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHON (U3NKH

DneMeHThl TePMOJAMHAMUKHN U (U3ndeckod KMHETUKH. MeanbHbll ra3. Pacnpenenenue
bonbimana u ero obmedusndyeckuil cMmbica. PeanbHblit ra3. YpaBHenue Ban-gep-Baanbca.
Tepmonunamuueckuii Meton B ¢usuke. PaBHOBecHBIE cocTosiHusa. Hauanma TepmMoanHaMHKH.
[{ukbl. DHTpONMS M €e CTaTUCTUYEecKoe TOJIKoBaHHe. SIBieHue mepenoca. Auddysus. 3akon
®uxka. TermnmonpoBogHocTh. 3akoH Pyphe. BHyTpenHee TpeHue (Bsi3kocTh). 3akoH HbroToHa.

3. D1IeKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPUYECKUH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumons. J{udnexkTpukd B
AJIEKTPOCTATUYECKOM II0JIE.

Cemectp 3
1. DuekTpoMarueTusm
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3akoH Awmmepa. 3akoH

buo-Casapa-Jlannaca.

DJIeKTpOMarHuTHas MHIAYKUIHS. Y paBHeHUE MakcBea.

2. OnTuka

Cuia

Jlopenua.

MarseTuku.

Wnrtepdepennus BoaH. Hudpakuus BonH. [lonspuszanus Bonn. TernoBoe HU3iTydeHHE.
3akon Kupxroda. 'mnoresza Ilnanka. KBaHToBOE 00BSICHEHHE TEIUIOBOTO M3MydeHHs. DHPexT
Komnrona. Snepnas moaens atoma. Iloctynarel bopa. ATom Bogoposa o bopy.

3. D1eMeHThl KBAHTOBOM (pM3MKH
I'mnore3a ne bpoins.

BonnoBoe ypaBuenue Illpeaunrepa mns cTraluOHApHBIX

cocrossauii. OnbiTel Ll TepHa-I'epinaxa. MHorosnekTponHsiii atoM. D¢ ekt 3eemana. [IpuHimmn
[Taynu. KBanTOBBIE cTatucTHyeckue pacnpeneneHus boze-OitHmTelina u Pepmu-/lupaka.
@®ononsbl. 3akonsl Jlebas n DiHIITEHHA. XapaKTEpUCTHKHU SApa: 3apsij, Macca, SHEprus CBS3U
HYKJIIOHOB. flnepHble peakuyuu. DyHIaMEHTAIBHBIE B3aMMOJCHCTBHS M OCHOBHBIE KIJIACCHI

9JICMCHTAPHBIX YaCTHII.

4. O0beM yueOHOW JTUCUUIJIMHBI

Bcero 2 cemecTp | 3 cemecTp
Buztp! yueoHoii pagorni 3au.en./ | 3aw.em/ | 3au.em./
aK.uac aK.uac aK.uac
Oomas TPYAOEMKOCTH
A T 10 G B0y 10/360 | 3,95/144 | 6,05/216
IJIAHY ’ '
KonrakTHas padora (KP): 3,6/128 1,35/48 2,25/80
Jexuun (JIex) 1,35/48 | 0,45/16 0,9/32
JlaboparopHsie sanstust (JIad) 0,9/32 0,45/16 0,45/16
IIpakTrueckue 3aHATHA 1.35/48 0.45/16 0.9/32
(H3) ) i) 1
CamocrositeibHas padora (CP): 4 4/160 1.6/60 2 8/100
Bun xonTpoOJs: 2172 JK3aMeH- | JK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
Bcero | 2 cemectp | 3 cemectp
Butp1 yuedHoii paboTet 3a4. e1./ | 3a4. ex./ 3a4. efl./
acTp.yac| acrp.dac acTp.uac
Oomasn TPYA0EMKOCTH JUCHUIIIUHBI M0
yueouomy naany 10/270 3,95/108 | 6,05/162
Konrakuras pabora (KP): 3,6/96 1,35/36 2,25/60
Jlexuun (Jlex) 1,35/36 | 0,45/12 0,9/24
JlaGopatopHsie 3ansTust (J1ab) 0,9/24 0,45/12 0,45/12
[IpaxTuueckue 3anstus (113) 1.35/36 045/12 0.9/24
CamocrosTenbHas padora (CP): 4.4/120 16/45 2.8/75
Bunx xonTpoJs: 2/54 JK3aMeH- | JK3aMeH-
IK3aMeH/3a4eT 1/27 1/27

AHHOTanus padoveil NPOrpaMmMbl JUCHUIIMHBI «O01IAs U HEOPraHUYeCKasi XUMHUSD)

(B1.B8)

1. lenn 1 3a7a4 TUCIHHILTHHBI
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llenpto  MUCHUIUIMHBI ~ sBIsieTCS  (OPMHUPOBAHWUE Yy  CTYIEHTOB  IIEIOCTHOTO
€CTECTBEHHOHAYYHOI'0 MHPOBO33peHMs. Onupasch Ha TMOJYyYEHHBIE B CPEIHEW IIKOJIE
XMMUYECKHE 3HAHUs, MporpaMMa MpelycMaTpUBaeT JaibHelIIee yriayOJeHue COBPEMEHHBIX
MIPEACTABICHUI B 00JIaCTH XHUMHH.

2. B pe3yJibTaTte n3yuyeHus JUCHHUIJIMHBI CTYEHT J0JI/KEH

Obnadams CIETYyIONTUMA KOMITETCHIUAMHU:

— CIIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIMCLUUILIUH B
NpoeCCHOHAIBHON ~ ACSITEIIBHOCTH, TPHUMEHSATh METOJbl MAaTeMAaTHYeCKOro aHalu3a |
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M AKCIIEpUMeHTaIbHOTO HecienoBanus (OITK-2);

- CIIOCOOHOCTBIO HMCIOJIb30BaTh OCHOBHBIE ©CTECTBCHHOHAYYHBIC 3aKOHBI IS
NOHUMAaHHUsI OKpYXKaromero Mupa u sisnernit npupoasl (OI1K-3).

B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYICHT JTOJIKEH:

3HATh:

— BJIEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYII;

— OCHOBBI TEOPUU XMMHYECKOMN CBSI3M B COEAMHEHHAX PA3HBIX TUIIOB, CTPOEHUE BEILECTBA
B KOHJICHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIC 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHYECKHX IMPOLECCOB U XapPaKTEPUCTUKHU
PABHOBECHOI'O COCTOSIHUS,

— METO/Ibl OMMCAHUS XUMUYECKUX PABHOBECHI B PACTBOPAX JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIMHAITMOHHBIX COCIMHEHUN;

— XMMHUYECKUE CBOMCTBA 3JIEMEHTOB PA3JWYHBIX TPYNI NEPUOJAHYECKONM CUCTEMBI U UX
BaKHEHIIINX COCAUHEHMIA,

YMeTh:

— BBINOJHATh OCHOBHBIC XHMHYECKHUE OIEpalu, OMPEACNSITh TEPMOJUHAMUYECKHUE
XapaKTEPUCTUKU XUMUYECKUX PEAKLIM U PAaBHOBECHBIE KOHLICHTPAMU BEILIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMUMHUUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIpPaBOYHBIC
JAHHBIC TS PEIICHUS TIPOPECCHOHATBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSIHUE Pa3IMYHBIX ()AaKTOPOB HA PABHOBECHE B XHUMHUYECKUX
peaKuHusIX;

BJIA/IETh:

— TEOPETUYECKMMH METOJAMU OINKMCAHUS CBOMCTB MPOCTBIX M CJIOKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOI'O CTPOCHHMS HMX aTOMOB M IIOJIOKEHUS B IEPUOJUYECKON CHUCTEME
XUMHYSCKHUX DJIEMEHTOB;

— DKCIEPUMEHTAJbHBIMA METOJaMU OMNPENEICHUS HEKOTOPHIX (PU3UKO-XUMHUECKUX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe coaep:kaHue TUCHUILINHBI:

CtpoeHue aTOMOB U MEPUOIMYECKHUI 3aKOH.

BonHoBEIE cBOMCTBa MaTepuadbHBIX 00BbEKTOB. YpaBHeHue Ae bpoitng. CooTHomieHue
HeonpeneneHHocTei ['elizenoepra. [lonstre o kBaHTOBOM Mexanuke U ypaBHenuu llpenunrepa.

CoBpemenHas (HopMynHpOBKa MEpUOAMYECKOTO 3akoHa. [leproauueckast cuctema u ee
CBSI3b CO CTPOCHHUEM aTOMOB. 3arlOJIHEHHUE DJIEKTPOHHBIX CJIOEB M O0O0JIOYEK aTOMOB B
nepuoanueckor cucreme sneMeHToB JI.MI. MenneneeBa. CreneHu okucieHus. Baxuelimue
OKHCJIUTENN U BOCCTAHOBUTENW. BakHEHIINEe CXEMbI MPEBPAIICHUS BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XUMUYECKasi CBSI3b U CTPOCHUE MOJIEKYII.

KoBasieHTHast cBsi3b, OCHOBHBIE TOJIOKEHUS METO/A BAJIEHTHBIX CBsi3el. PaccMoTpenue
CXEM NEepeKpbhIBaHUS aTOMHBIX opOHTaneill mpu oOpa3oBaHUM cBA3eil B Mosekynax. OCHOBHbIE
MOJIO’KEHUS MeTo1a MoJieKyIsapHbIX opoutaneit (MO JIKAO). O0mue cBeieHus: 0 KOMITIEKCHBIX
COCIMHEHUSX, UX CTpOCHHE. MEXKMOJIEKYJIsIpHas U BHYTPUMOJICKYJISIpHAs BOJAOPOJHAS CBS3b.
Honnast cBsi3b Kak TpeAeNbHBIN clydall KOBaJICHTHOH cBs3u. OOmue mpeacTaBleHUs O
MEKMOJIEKYJISIPHOM  B3aUMOJICMCTBUHU: OPUEHTALMOHHOE, WHAYKIMOHHOE, JUCIEPCHOHHOE
B3aUMOICHUCTBUSI.
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DHepreTuka peaklnii U XAMUYECKOe PaBHOBECHE.

[lonsTHe O XMMHUYECKON TepMOJAWHAMUKE, TEPMOIAMHAMHUYECKHE (DYHKLIHUU COCTOSHUS
(xapakrepuctuueckue (GyHKIUM). XHUMHUYECKOEe paBHOBecHe. VICTHHHOE M KaxKyleecs
paBHOBecus. KOHCTaHTa XMMHMUYECKOrO0 paBHOBECHS. DJIEKTPOXUMHUYECKHE MPOLECCHI, MOHATHE
00 3JEKTPOJHBIX MOTEHLUMANAX. DJIEKTPOJABIIKYILAS CHJIA OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii U KpUTEpU CaMONIPOU3BOJIBHOTO MPOTEKAHUSI IPOLIECCOB.

PaBHOBecus B pacTBopax

[Ipoueccrl, compoBoXkaawomue  00pa3oBaHHWE  JKUIAKUX  UCTHHHBIX  PAacTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOIUTOB. ACCOLMHUPOBAHHBIE U HEACCOLMUPOBAHHBIE 3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Koncranta aucconuanuu. PaBHOBecne B CHUCTEME, COCTOSIIEH M3
HACBILIEHHOI'O PAacTBOpa MaJOpPACTBOPUMOIO 3JIEKTPOJIUTAa U €ro KpucramioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COE€IMHEHUI. PaBHOBecHE nHCCOLMALIMM BOAbI, HOHHOE ITPOU3BE/ICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmneparypsl. lkana pH. ['maponus comnen.

CKOpOCTh peakiuii U KaTajius.

[Tonstue o xumuyeckoil kuHeTuke. OFHOCTAIUUHBIE M CJIOXKHBIE PEAKIMHU. 3aKOH
nerctByromnx macc. KoHcranta ckopoctu peakuuu. MOJIEKYISPHOCTh U MOPSIOK PEAKLIMH.
3aBUCUMOCTh CKOPOCTH PEAKIMU OT TEMIEpaTyphl, SHTAJIbIHUSA aKTUBAIMU. ['OMOTEHHBIN U
TreTEePOreHHBIN KaTalus.

XHMHSA S- U P- JJIIEMEHTOB

Bonopon-niepBbiii 31eMEHT MEPUOAMYECKOM CHUCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoaudeckoil CUCTEMbl. 3aKOHOMEPHOCTH B W3MEHEHUU
ANIEKTPOHHBIX KOHGUTYpalMii, BETUYUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH U JHEPTUU
WMOHM3AIMKU aTOMOB. TUIIMYHBIE CTENEHU OKUCIIEHUS. XUMUYECKUE CBOMCTBA IIPOCTHIX BEILLECTB.
3aKOHOMEPHOCTH B CTPOEHUMM U CBOMCTBAX OCHOBHBIX THUINOB coequHeHui. Ilpuponnsie
COEIMHEHUS, TOTYYEHNE U IPUMEHEHHUE.

Xwumus d- u f- anemenrtos

OneMeHThl 3-12 Tpynm NEepUOIUYECKOM CHUCTEMBbL. 3aKOHOMEPHOCTH B HU3MEHEHUH
ANIEKTPOHHBIX KOHPUTYpalluii, BETHUUH PaINyCOB, YHEPIUH HOHU3ALINH, XapaKTePHBIX CTeeHEN
OKHUCJICHHS, KOOpJMHALIMOHHBIX 4YHCed aToMoB. llpupojHble coenMHEHHUs, IOJIyY€HUE U
COTIOCTaBJICHHE (PU3HUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOEHUE U CBOMCTBA
OCHOBHBIX TUIOB coequHeHuid. OcoOeHHOCTH f- 21eMEeHTOB.

4. O0beM y4eOHOH JUCHHILIMHBI

Bcero 1 cemectp 2 ceMecTp
Bunpsl yaeOHOM paboThI B3au. | Bakaxn. | B3au. | Bakan. | B3au. | Bakan.
ell. yacax el yacax el yacax
(DL WAL 12 432 7 252 5 180
JUCIHUIIJIMHBI 110 y‘leﬁHOMy IJIaHy
KonrakTnas padora (KP): 4,44 160 2,67 96 1,77 64
Jlexuun (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I13) 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) 5,56 200 3,33 120 2,23 80
CaMOCTOSITETbHOE U3YYEHUE 556 200 333 120 293 80
pa3aesoB TUCHUIIIMHBI ' : ’
Bujx KOHTpOJIsI: IK3aMeH 72 36 36
[ToaroroBka Kk 3K3aMeHy 2 71.2 1 35.6 1 35.6
KonTakTHas arrecramus 0.8 0.4 04
Bte! yae6Hoii paboTh Bcero 1 cemectp 2 cemMecTp
B 3au. \ B actp. | B 3au. \ B actp. | B 3au. ] B actp.
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el gacax el. gacax el. yacax
DIBLLER 1 uOnEL 12 324 7 189 5 135
JUCUMILIMHBI 10 Y4e0HOMY IUIAHY

KonTakTHas paodora (KP): 4,44 120 2,67 72 1,77 48
Jlexuuu (Jlek) 1,78 48 0,89 24 0,89 24
[TpakTueckue 3anstus (I113) 0,89 42 0,89 24

Jlaboparopusie padbots (JIP) 1,78 48 0,89 24 0,89 24
CamocrositensHas padora (CP) 5,56 150 3,33 90 2,23 60
CamocTosiTeIbHOE U3YUECHHE 5,56 150 3,33 90 223 60
pa3ziesoB TUCIUILUTMHBI

Bu1 KOHTpOJIsI: IK3aMeH 54 27 27
[ToaroroBka Kk 3K3aMeHy 2 1 26.7 1 26.7
KoHTakTHas aTTecTanus 0.3 0.3

AHHOTanus padoyveil nporpaMmsl AucHUIIMHbI «Opranndeckasi xumus» (b1.69)
1. Heap JucUMIIMHBI — IPHOOPETEHUE CTYJICHTAMH 3HAHUN O CTPOCHUH OPTaHUYECKUX
COCIMHEHUIN, OCHOBHBIX XHMHUYECKUX CBOWCTBAaX pa3IUYHBIX KJIACCOB OPraHMYECKUX
COGI[I/IHGHI/Iﬁ U MCTOAAaX UX IMMOJTYYCHUS, KaK IPOMBIINIJICHHBIX, TaK U J'Ia60paTOpHBIX.

2. B pe3yabTare u3y4eHus AUCHUTNIMHBI CTY/IEHT J0JI/KeH:

Obnadame cnenyromumu o0mekynsTypasiMu (OK) u obmenpodeccnoHanbHBIMHA
komneteHmusmu (OI1K):

- CIIOCOOHOCTBIO paboOTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCIPUHUMATEH COLMAIbHBIE,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K caMOopraHu3anuu u camoodpaszosanuto (OK-7);

- CHOCOOHOCTBIO  HCIIOJIb30BaTh  OCHOBHBIC 3aKOHBI ~ €CTECTBEHHOHAYYHBIX
JTUCHUTUTMH B TPO(ECCHOHATBHON JEATEIBHOCTH, TPUMEHITh METOJbl MAaTEMaTUYECKOTO
aHaIM3a ¥ MOACTMPOBAHUS, TEOPETUIECKOTO U dKCIIepUMeHTabHOTro uccnempoBanus (OITK-
2);

- CHOCOOHOCTBIO HCITONB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIS
HOHMMAaHUsI OKpYKaroIero Mupa u sisnenuit npupoast (OITK-3).

3HATH:

— TEOPETUYECKHE OCHOBBI CTPOCHHUS M CBOWCTB PA3IMYHBIX KJIACCOB OPraHWYECKUX
COCIUHCHMUIA,

— crocoObl TOYYSHHsI U XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIUHCHMUIA,

— OCHOBHBIE MEXaHMU3MBI IPOTEKAHHUS OPTAaHUYECKUX PEaAKIIHIA;

yMeTh:

— TMPHUMEHSTh TEOPETUYECKUE 3HaHWs U CHHTE3a OPTaHMYECKHX COCIHMHEHHI
Pa3IMYHBIX KIIACCOB;

— aHaANM3UPOBaTh W TMPEICKa3blBaTh PEAKIHUOHHBIE CBOWCTBA OPraHMYECKUX
COCIMHEHMH;

— COCTaBIISITh CXEMbl CHHTE3a OPraHMYECKUX COCAMHEHNH, 3aJJaHHOTO CTPOCHUS;

BJIA/I€Th:

— OCHOBaMHU HOMEHKJIATYpPhI U KIacCH(PUKAIIMH OPraHMYECKUX COSANHEHNUH;

— OCHOBHBIMHU T€OPETUYCCKUMH MPEICTABICHUSAMH B OPraHUIECKON XMMUH;

— HaBbIKAMU OOOCHOBAaHHMS PAIOHAJIBHBIX CIIOCOOOB IOJyYCHUS! OPraHMYECKUX
BEIIIECTB.

3. Kparkoe cogep:kaHue JUCHHUIINHBI
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HomeHkiarypa OpraHvMdeckux COE€IMHEHHH. Teopuss XMMHYECKOTO CTPOCHHS U
HacklmeHable  yrieBogoponbl (YB). ITlpupoma xoBamentHOU cBs3zu. Dopmynsr Jlbiouca.
QopmanbHbIi 3apsan. Oddektsl 3amecturencit. [IpoMexyTOYHbIE COCAMHEHWS W YaCTHIIBI
OpPraHMYECKUX peakUMsIX. OHepreTuyeckas auarpamMma peakuud. MexXaHu3M peakluu.
CrepeonsomMepusi, €e BUIbI 1 0003HAUCHHUS.

Anudarnueckue coeauHeHus. HacbimeHHble W HEHachlleHHbIe YB.  AJkassbl,
LMKJIOAJKAHbI, AJKEHBI, aJKUHBI, MOJHMEHbl (AMEeHbI). B KakaoM Kiacce paccMaTpuBarOTCs
CIeyIOIlMe pa3lieibl: H30Mepus, HOMEHKIaTypa, (uU3MYecKhe M XHMHUYECKHE CBOMCTBA,
CrocoObI OyYeHUsl. MexXxaHU3Mbl peakliuii. DHepreTuueckas [uarpaMmma peakimi.

Apomatuueckue coenunenus. Teopun apomarnyHoctu. CoenuHeHs: OEH30IBHOTO psijia.

Nzomepus. Homenknarypa. CriocoObl ToONydeHHs. XUMHYECKHE CBOMCTBa. BiusHue
3aMecTuTeneld B OEH30JIbHOM KOJIBIIE HA HAIpPAaBIEHUE U CKOPOCTh PEAKIUIl 3JIEKTPOPHUILHOTO
3aMelLEeHusl.

4. O0beM yueOHOM JUCUUIJIMHBI

Ob6beMm
Bun yae6HO# paboTh B 3a4eTHBIX B akajgeMudeckux
CIIMHUIIAX Jacax
OO0mast TpyA0eMKOCTb 1M CHUILIHHbBI 3 108
10 y4eOHOMY ILIAHY
Konrakrnasi padora (KP): 1.3 48
Jlexuunu (Jlek) 0.4 16
[Tpaktuueckue 3ansatus (I113) 0.9 32
JlabopaTopnsie 3ansartust (JI3) - -
CamocrositesbHas padora (CP): 60
CamocTosTeIbHOE U3YYCHHUE Pa3JIeiIOB 17 588
JICITUTUTAHBI
KoHTtakTHas camocTosTenbHas pabora 0.2
Buj koHTpoJIs: 3a4eT / IK3aMeH 3auer ¢ oneHKoii
O6Bem
Bun yuebHOM paboThI B 3aueTHbIX B acrponomuuec
SIMHATIAX KHX 4acax
OO0mas TpyA0eMKOCTb M CHUILIHHBI 3 81
10 y4eO0HOMY ILIAHY
KonrtaktHas patdora (KP): 1.3 36
Jlextuu (Jlek) 0.4 12
[IpakTuueckue 3anstus (113) 0.9 24
JIaGopartopubie 3ansTus (JI3) - -
CamocrositesbHas padora (CP): 1.7 45
CamocrosTenbHOE U3YIEeHUE Pa3JIesioB 44.85
JACITUTUTAHBI '

KonraktHas camocrositenbHast pabota 0.15
Buja xonTpoJsi: 3a4er / 3k3amMeH 3adeT ¢ OEHKOH

AHHOTanus padoyeil NporpaMmsl JUCHUILIHHBI «@Pu3nuyeckas xumus» (b1.5.10)

1. lean u 3a7a4M TUCIHILTHHBI
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]_[e.m, AUCHUIITIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPAaBIIAIOMIUX XOIOM

XUMHYECCKOIro Imponecca, 1mokKa3aTb obnacTu IIPUITOKECHUSA O3THUX 3aKOHOB M HAYYUTh CTYIACHTA
T'paMOTHO NPUMCHATH UX IMPU PCHICHUN KOHKPCTHBIX TCOPECTUYCCKUX U MMPAKTUYCCKHUX 3a/1a4.

2. B pe3yabrare nudyueHus kypca « Du3n4eckoil XMuMHUM» CTYAEHT JT0JIKEH:
Oénaoams cnenyrommmu oowenpogeccuonarvuvimu komnemenyusimu (OITK):
-CITOCOOHOCTBIO HUCIIOJIH30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUTUINH

B ITPO(HeCCHOHATILHOM JIEATEIIBHOCTH, TPUMEHSITh METOIbI MATEMAaTHYECKOTO aHAN3a U
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMEHTaIbHOTO uccienoBanus (OITK- 2);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI IJId TIOHUMAaHUA

OKpYsKaromiero Mupa u ssiexui npupos! (OITK-3).

3name:

— OCHOBHBIC 3aKOHBI (DU3MUECKON XUMHH, B3aUMOCBSI3b (PU3NYCCKUX U XUMHUCCKHX
XapaKTEPUCTHUK MPOIIECCa;

— MYTH ONpEACIICHUs BAKHEHUIINX XapaKTEPUCTUK XHUMHYECKOTO PaBHOBECHS
(KOHCTaHTBI pPAaBHOBECHS, PABHOBECHOI'O BBIXOJA IMPOJYKTa, CTEICHU IPEBPAICHUS
HUCXOOHBIX BGH_ICCTB) N BJIUSHUA pa3quHbe q)aKTOpOB Ha CMCHICHHUC XHUMHYCCKOI'O
paBHOBECHS,

— YCIIOBUS YCTAHOBJICHHS (Pa30BBIX PABHOBECHH B OJIHO- M MHOTOKOMIIOHEHTHBIX
CHUCTEMAaX, BOBMOXHOCTHU pa3I[eJIeHI/I$I CJIOKHBIX CUCTEM Ha COCTAaBJIAIOIINEC KOMIIOHCHTHI,

— TEepPMOJMHAMHUYECKOE OIMCAHHUE CBOMCTB MJCATbHBIX W HEHJICATbHBIX PACTBOPOB,
MOJIXO/IbI K HAXOXKCHHIO IMAPIHAIBHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymemn:

— TPUMEHSATh  TEOPETUYECKHME  3HAHHUA W OKCHEPUMEHTAIbHBIE  METOJIbI
UCCIIeOBaHMs (PU3NICCKON XMMHUH TP PEIICHUH TPO(HEeCCHOHATBHBIX 33/1a4;

— TMPOBOJIUTH TEPMOAMHAMHUYECKHE PACUEThl, OCYIIECTBIISTh aHAIW3 M Ha OCHOBE
3TOrO JeJaTh 000CHOBAHHBIE BHIBOIEL;

— TIpeICKa3biBaTh M HAXOJUTh ONTHMAJIbHBIC YCJIOBHUS MPOBEICHUS XHUMHYECKOTO
mpoiecca ¢ I1EIbl0 IMOMYyYEeHHUs MaKCUMaJIbHO BO3MOXKHOIO BBIXO/a HWHTEPECYIOIIETO
[IPOAYKTa,

— TIPENCTaBIATH JIaHHBIE Ta0OPATOPHOTO UCCIIeI0BaHMs B Tpaduueckoil popme 1 Ha
OCHOBE TIOJTYYEHHBIX 3aBHCHMOCTEH OIpPEeNISiTh COOTBETCTBYIONINE TEPMOJIMHAMUYECKUE U
KMHETUYECKUE XAPAKTEPUCTUKN XUMHUUECKON CUCTEMbBI U XMMHYECKOT0 IPOLIECCa;

— TIPOBOJUTH AHAIIU3 U KPUTHUYECKH OLIEHUBATH IMOJYYECHHBIE HKCIIEPUMEHTAIBHbBIE
JlaHHBbIE, 00001IaTh U JeNIaTh 000CHOBAHHBIE BHIBOBI HA Oa3e MPOBEAEHHBIX OMBITOB.

Bnaoemo:

— KOMIIJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJ0B (DU3NYECKOW XUMHUU ISt
pElIeHUs] KOHKPETHBIX UCCIEI0BATENbCKUX 3a/1a4;

— HaBbIKAMHU  OMpPEJEICHUS COCTOSIHUSI PaBHOBECHS W CaMOIIPOU3BOJIHHOTO
HaIpaBJICHUsI XUMUYECKOTO TIPOIIeCcca;

— nmnpuemMamMu OO0paOOTKH TOJYYEHHBIX OIBITHBIX JaHHBIX JJIS BBIABICHUS U
YCTaHOBJICHHS B3aUMOCBSI3€M MEXIy TEPMOJUHAMHUYECKHMMH CBOWCTBaMU U (PU3MYECKUMHU
napameTpaMH MpoIecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (U3WYECKOM XUMHH JJsl COJEp>KaTeIbHON
WHTEpIpPETALNN TEPMOAMHAMUYECKUX PACUETOB;

3. Kparkoe conepxxanue Iy CHUNIITHHBI
XumMnuyeckass TepMOAMHAMHUKA. 1-plii W 2-0M 3aKOHBI TEPMOJAMHAMHUKH, MOCTYJaT

[Tnanka. B3auMocBsI3b TEemIOTHI, pabOTHl M M3MEHEHUs BHYTPEHHEH SHEpPIUU B IpOLEccax ¢
yyacTueM wujaeaibHoro raza. TemnoéMmkocTh TBEPABIX. KUAKMX M ra3o00pa3HbIX BEIIECTB.
Tepmoxumus. Beruucienue TernoBeix 3(G(eKToB XUMHUUECKUX peakiuid, MporeccoB (a3oBbIX
MEPEXO0JI0B, PACTBOPEHMS] U JPYrHMX (QU3MKO-XUMHUYECKUX mpoueccoB. JHeprusi ['mbdca u
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sHeprus ['embMrosbia Kak KpUTEpUM HANPAaBICHHUs XUMHUYECKOro Iponecca. Pacuér
aOCOJIIOTHOM JHTpONUU. XUMHYECKOe paBHOBecwe. KOHCTaHTa XMMHYECKOTO paBHOBECHS W
MEeTOAbl €€ pacdy€ra M HKCIIEPUMEHTAIBHOIO OmpeneiacHus. PaBHOBECHBIM BBIXOJ IIPOIYKTA,
BIMSHUE JIaBJICHUS, TEMIIEpAaTypbl, IPUMECH HWHEPTHOIO Ta3a Ha PABHOBECHBIM BBIXOL.
VYpaBHeHuss u3oTepMbl M u300apsl Bant-I'odda. Cratucrtuueckas TtepMoauHamuka. Pacuér
TEpMOJMHAMHUYECKUX QYHKIMN Ha Oa3e MpeJICTaBIeHUH O CyMMe IO COCTOSHUSAM.

@da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cHcTeMax. Da3oBble MEpexoabl U
(azoBas quarpaMMa COCTOSIHUS I OJJHOKOMIIOHEHTHBIX cucTeM. TpoliHas Touka. YpaBHEHUE
Knaneiipona-Knaysunyca. 3aBUCHUMOCTb [JaBJE€HMsI HACBILIEHHOIO IIapa OT TEMIIEpaTyphl.
Omnpenenenue TepMOAMHAMUYECKUX (YHKIUMI mporecca ¢asoBoro nepexona. Kputuueckas
TeMIleparypa.

TepmonnHamuueckass Teopusi pacTBopoB. Kinaccudukanus pactBopoB. CrnocoOb
BBIDQKEHHUSI COCTaBa pacTBopa. l[lapumanbHble MOJSpHBIE BEIMYMHBL YpaBHeHHs [ ubOca-
Mrorema. WneanbHble pacTBOpbl. TepMoauMHaMuyeckue (YHKLIMU CMEIIEHUs Ul UAealbHbIX
pactBopoB, 3akoH Payns. IlpenenbHo-paz0OaBiieHHble pacTBOpHI, 3akoH ['eHpu. HeuneanbHbie
pacTBOpBI,  IOJIOKUTEIBHBIE M OTPUUATEIbHBIE  OTKJIOHEHMs OT  3akoHa Payis.
TepMoauHAMUYECKOE OINMCAaHWE HEWJICATbHBIX PACTBOPOB, AKTUBHOCTH, KOA(D(UIHEHT
aktuBHOCTH. KosumratuBHble CBOWMCTBA pPAacTBOPOB HENETYYMX BEUIECTB B JIETYy4EM
pactBopuTene. Kpuockomnus, 30ymarockomnus. OcMoc, 0CMOTHUECKOE J1aBJICHUE.

@®a30Bbl¢ PABHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTeMax. J(marpaMMmbl «JaBlIcHHE-
COCTaB», «TEMIIEpPaTypa-coCTaB», «COCTaB I[apa-coCTaB KHUJAKOCTU» JJs HJCAIbHBIX U
HEeHJIeaJIbHBIX pacTBOpoB. 3akoHbl ['nO6ca-KonoBanoBa, Aseorponus. DPUIUKO-XUMHUYECKHE
OCHOBBI pa3JeNiCHHs KHUIKUX CMeceld, peKkTuukanus. OU3HKO-XUMUYECKHH U TEPMUUYECCKHNA
aHanu3. Pa3nuyHble TUIIBI AUArpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuio (a3 u nmpaBuio peryara.

4. O0beM y4eOHOH JUCHUIIIMHBI

. B 324€THBIX B aKajJeM.
Buabi yueOHoii padoTsl
eTMHHIIAX yacax

O0umas Tpy10eMKOCTb M CUUILIHHBI MO

50 180
Y4eOHOMY IIaHY
Konrakthas patora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH IK3aMeH sk3ameH (36)
IToaroToBKa K 3K3aMeHy 35.6

1
KoHTtakTHas aTTecTamnus 0.4
BHb1 yueGHoi padoThI B 32a4€THBIX B aCTPOH.
eTMHUIAX yacax

O0umas Tpy10eMKOCTb M CUUILIHHBI IO

5,0 135
yuyeOHOMY IJIaAHY
Konrakthas pa6ora (KP): 1,78 48
Jlexmmn (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja koHTpoJIsi: 3a4ueT / IK3aMeH sk3ameHn (1,0) 3K3ameH (27)
ITonroroBka K 3K3aMEHY 1 26.7
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\ KonTakTHas arrecranus \ \ 0.3 \

AHHOTanusa padoyei nporpammbl ucuunInubl «Koanouanas xumus» (b1.b.11)

1. Ileab AuCUMIVIMHBI — O3HAKOMJIEHHE CTYJEHTOB C OCHOBaMHU TEPMOAMHAMUKHU
IIOBEPXHOCTHBIX SIBJIEHUH, CrOoco0aMM IOJIY4YEHUS M BaKHEHIIMMH CBOWCTBAMM JMCHEPCHBIX
CHCTEM.

OCHOBHBIMM ~ 33/la4yaMy  JUCLUIUIMHBI  SIBJISIOTCS:  PAacCMOTPEHHME  OCOOEHHOCTEH
MOBEPXHOCTHBIX CJIOEB, MX TEPMOIMHAMUYECKUX CBOICTB, aAre3Wd, CMAauMBaHUs, aJCOPOIUH,
JJIEKTPUUECKUX SBJICHUH Ha IOBEPXHOCTH; H3yUYE€HHE KHHETUYECKHUX CBOICTB JUCIEPCHBIX
CUCTEM, AarperaTuBHOM M CEAMMEHTAllMOHHOM YCTOWYMBOCTH, KHHETHKU KOAryJsluH,
CTPYKTYPOOOPa30BaHUs U CTPYKTYPHO-MEXAHUYECKHX CBOMCTB IUCIIEPCHBIX CUCTEM.

Wzyuenne pucuumuuHel  «KosmmowgHas XuMHS»  CIIOCOOCTBYET  (hOpMHPOBaHHUIO
o0ienpogeccuoHaIbHbIX KOMIETEHIH

- CIIOCOOHOCTh HUCIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX AMCLMILIMH B
npoeCCUOHATIBHON ~ AEATENbHOCTH, NPUMEHATh METOJAbl MaTeMaTUYEeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHOro uccienoBanus (OI1K-2);

- CIIOCOOHOCTh HCHOJIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIsl TOHUMAaHUS
OKpy»Xkaromiero mupa u sieieanit npupoasl (OI1K-3).

2. B pe3yabTate H3y4eHus JMCUHUIIIMHBI CTYEHT 10JI2KeH

3Hamos:

OCHOBHBIC TIOHSTHS W COOTHOIICHHS TEPMOJMHAMHMKH TIOBEPXHOCTHBIX SIBJICHHA
(TepMoAMHAMUKA MTOBEPXHOCTHOTO CJIOS; aAre3usi, CMAaUMBAaHUE U PACTEKAHUE KUIKOCTEH;
JUCIIEPCHOCTh M TEPMOJAMHAMUYECKHUE CBOKMCTBA TEJI; afCOpPOIMs ra30B W MapoB, aicopOuus u3
pacTBOpOB);

OCHOBHBIE METO/IbI MOTYYESHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE  CBOMCTBAa JHCIEPCHBIX CHUCTEM (DJIEKTPONMOBEPXHOCTHBIE CBOMCTBA;
KHHETUYECKUE W OINTHYECKHE CBOWMCTBA; CBOMCTBA PAcCTBOPOB KOJIOMJIHBIX TOBEPXHOCTHO-
AKTHBHBIX BEILIECTB);

OCHOBHBIE TIOHSITHSI U COOTHOIIIEHHS TEOPH arperaTUBHOM YCTOMYMBOCTH U KOAryJISILIUU
10 OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYypOOOpa30BaHHUS U PEOJOTHYECKHE CBOWCTBA
JIUCTIEPCHBIX CUCTEM;

ymemy':

MNpOBOAWUTE PACUCTBl C MCIIOJIB30BAHUCM OCHOBHBIX COOTHOIICHUM TCPMOANHAMUKHU
MMOBCPXHOCTHBIX SIBIICHUM U pacyCTbl OCHOBHBIX XapAKTCPUCTUK NJUCIICPCHBIX CUCTEM;

eénaoemo.

METOJIaMH  U3MEPEHUSI TOBEPXHOCTHOTO HATSKEHHUS, KpPAaeBOro VyIija, BEJIUYUHBI
aacopOUMM W yIeAbHOW  TOBEPXHOCTH,  BS3KOCTHU, KPUTUYECKON  KOHIIEHTpPALUU
MUIIEIUIO00pAa30BaHUsA,  AJIEKTPOKMHETHYECKOTO  TMOTEHIMANa,  METOJaMU  IMPOBEACHUS
JUCIIEPCUOHHOTO AaHAJIM3a, CHUHTE3a JHUCIEPCHBIX CUCTEM M OLEHKM WX arperaTuBHOU
YCTONYUBOCTH.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Monyns 1. [IpeameT u npu3Haku 0OHEKTOB KOJUTOUTHON XUMHUH

Konnonanas xumus - Hayka O TOBEPXHOCTHBIX SIBJICHHSX W JUCIIEPCHBIX CHCTEMax.
OcHOBHbBIE TPU3HAKU JUCIIEPCHBIX CUCTEM - T€TEPOr€HHOCTh U JAUCIEPCHOCTh; MOBEPXHOCTHAS
DHEprusi; KOJIUYECTBEHHBIE XapaKTEePUCTUKH aucrnepcHocTu. Kraccuduxamms aucnepcHbIX
CHUCTEM.

Mooyns 2. Tepmoounamuxka no6epxHoCmMHbIX A61€HUT

34



OOmiast xapakTepHCTUKa TMOBEPXHOCTHOW dHepruu. [lOBepXHOCTHOE HAaTsIKEHHE.
VYpaBuenne ['n66ca-I"eapMromnbiia 11 BHYTpEHHEH yIeTbHON MMOBEPXHOCTHON dHEPTUH (ITOTHOU
IIOBEPXHOCTHOM 3HEPTUN).

Meron wu30biTKOB ['mOOca. DyHmIaMEeHTAIIbHOE afcopOIMOHHOE ypaBHeHHEe [ 'mOOca.
YactHoe BbIpakeHHe ypaBHeHHs [u00ca. [loBepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
MHAKTUBHBIE BEIIECTBA.

Anresus u xoresus. YpaBHenue [rompe s pabotel aaresun. CmaumBaHHe, 3aKOH
IOnra. VYpauenue J[lronpe-lOnra. Pacrekanue sxmakocteit, Kod(hPHUIIMEHT pacTeKaHHWs IO
[apxuncy. Dddexr Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 [ubbca u nucnepcHocTb. BnusHue KpUBU3HBI TOBEPXHOCTH Ha
BHyTpeHHee JnaBiieHue Ten (ypaBHeHnue Jlamaca). Kanusuisipaele siBleHHs. YpaBHEHHE
KenbBuHa. BinsiHue aucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PAaBHOBECHSI XMMUYECKOU
peakuuu, TeMiepaTtypy ¢$pa3zoBoro nepexosa.

MeToapl TONydeHUs JUCIEPCHBIX CHCTEM. YpaBHeHue Pebunpepa s paboTh
mucneprupoBanusi. Dddexr Pedunmepa. ['oMoreHHas u reTeporeHHasi KOHACHCAIUS. DHEPTHUs
['u60ca obpazoBanus 3apoapiiia HOBoU (pa3bl. Kunetnka oOpa3zoBaHus HOBOH (asbl.

Mooynb 3. Aocopouuonnvie pasnosecus

[Ipupona agcopOUMOHHBIX CHII. AAcopOuus Ta30B M MapoB HAa OJHOPOIHOU
noBepxHocTu. 3akoH ['enpu. Monens u ypaBHeHue Jlenrmiopa. Teopusi moJIUMOJIEKYISIPHON
aacopbuun bpynayspa, DOmmera, Temnepa (BOT). Omnpenenenue ynaenbHOH MOBEPXHOCTH
metogom BOT.

AncopOuusi Ta30B M MapoB Ha MOPUCTHIX MaTepuainax. Kiaccubpukanus mop 1o
Jy6ununy. Teopus KanuuisipHON KoHAeHcanuu. Pacdyer mHTEerpanbHOl u nuddepeHnuantsHOn
KPHUBBIX pacrpeeneHus: o0bema mop mo pazMepam.

AncopOuusi Ha MHKPOMOPUCTHIX Marepuanax. IloteHmumanbHas Teopust I[lonsHu.
XapakTtepuctudeckass KpuBas ajncopb6buuu. OOoOmeHHoe ypaBHeHue Tteopun JyOuHuHa
00BEMHOTO 3aIOIHEHUS] MUKPOIIOp, YpaBHeHHe [lyOnHnHa - PagymkeBuya.

AncopOuusi TOBEPXHOCTHO-aKTUBHBIX  BemiecTB. [IpaBuno [lokino -  Tpayoe.
3aBUCHUMOCTh IOBEPXHOCTHOI'O HATSDKEHUS OT cocTaBa pacTBopa. YpasHeHue llluimikosckoro.
VYpaBHEHUS COCTOSIHMSI Ta3000pa3HbIX IMOBEPXHOCTHBIX (37COPOIMOHHBIX) IUIEHOK. Bechl
Jlenrmropa.

Mooynw 4. Inekmpuueckue a61eHuUA HA NOBEPXHOCHU

Mexanusmbl  00Opa3oBaHMsl ABOMHOrO aiekrpuueckoro cioga ([9C). VYpaBHeHus
Jlunnmana. OnekTpokanwuisipHble Kpusble. Teopunm crpoenHus [IOC. Pemenue ypaBHeHus
[Tyaccona-bonpumana s auddysnoit yactu AIC. IOC no teopum llrepna, mepesapsaka
MIOBEPXHOCTH.

DONEeKTPOKUHETUYECKUE  SBJICHUS, JJIEKTPOKMHETUYECKH MOTEeHUMan. YpaBHEHUE
['eapmromnbiia-CMOITyXOBCKOTO AJIS 3JIEKTPOOCMOCa U JeKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea OucnepcHulx cucmem

CBs3b CKOPOCTH OC@XKACHUS YaCTHI C UX pa3MepoM. YCIOBHsS COOIIOACHUS 3aKOHA
Crokca. CenuMMEHTAIlMOHHBIN aHaJIW3 MOJUAMCIEPCHBIX cHUcTeM. KpuBble pacnpeneneHus
yacTuIl 1o pazmepam. [Ipupona OpoyHOBCKOTO ABMKEHUS. 3aKkoH DiHIITEHA - CMOIYXOBCKOTO.
CnenctBusi u3 Teopun OpoyHOBckoro JBwkeHus. CenumeHTanMoHHO-TU(Bdy3n0HHOE
paBHOBECHE, THIICOMETPUUYECKUI 3aKOH.

Mooynw 6. Azpecamugnan ycmouuueocmsy u Koazyiayus OUCHEPCHBIX CUCHEM

CenuMeHTalMOHHAs M arperatuBHas yCTOMYMBOCTH CHCTEM. JInopuneHble U
mnodobuble cuctembl. Kpurepuit nmodunbHoctT no Pebunnepy-Llykuny. JlnodunsHbie
nucriepcHble cucteMbl. Kimaccugukaysi moBepXHOCTHO-aKTUBHBIX BelIeCTB. TepMOAMHAMUKA U
MexaHu3M muremooopa3zoBanus. Crtpoenue murnemn [TAB. Comobunuzamnus. Kputudeckas
KOHIIEHTPALUsl MULIEITIO00pa30BaHuUsl, METO/IbI €€ ONpeACTICHHUS.

JInoobusle aucnepcHble cUCTeMbl. DaKTOPbl yCTOMYMBOCTH JIMOGOOHBIX CHUCTEM.
bricTpas u meanenHas koarynauud. Kunernka xoarynsanuu no CMOJIyXOBCKOMY. 3aBUCUMOCTh
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qucila YaCcTULl Pa3HOTO MopsAKka OT BpeMeHUu. OCHOBHBIE MOJI0XKeHUs Teopun [epsruna, Jlannay,
®epesi, Oepoeka ([JJIPO). PacknuHuBaromee maBieHWe M ero cocrapistonme. OoOmee
YpaBHEHUE JJIsl 3HEPIUM B3aUMOJACWUCTBUS JUCIEPCHBIX yacTull. [loTeHuManbHbBIE KpHUBBIE
B3auMoOJIecTBUsL yacTull. HelTpanuzaunoHHas M KOHUEHTpalMoOHHas koaryisuusa. [Ipasuio
lyneue-I"apau.

Mooynw 7. CTpykTypooOpa3zoBaHie U CTPYKTYPHO-MEXaHHUECKHE CBOMCTBA JUCIIEPCHBIX
cucteM. TUbl CTPYKTYp, 00pa3yIOMIMXCsl B JUCTIEPCHBIX CUCTeMaX. B3auMocBs3b MEXIy BUJIOM
MOTEHITMAIBHOM KpUBO# B3aumojeicTBus yactull (1mo Teopun IJIDPO) u TUIIOM BO3HUKAIOIIMX
CcTpykTyp.  KoaryisillMOHHO-TUKCOTpPONHBIE M KOHJIEHCAI[MOHHO-KPHUCTAJUIN3allMOHHBIE
CTPYKTYpHBI. Peosornueckuii MeTo 1 UCCIIEIOBaHUs TUCIIEPCHBIX cucTeM. OCHOBHBIE NOHATUS U
ujieabHbIe 3aKOHBI PEOJOruu. MoAeTupoBaHuEe PEOIOTHIYECKUX CBOMCTB Ten. Knaccupukanus
JUCIIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXAHMYECKHUM CBOMCTBaM. BS3KOCTh  KHMIKHX
arperaTuBHO yCTOMYMBBIX JAUCIIEPCHBIX cUCTEM. Y paBHeHuUs DiHiuTeiiHa, [ltaymunarepa, Mapka
- XayBuHka. Peonoruueckue  CBOWMCTBA  CTPYKTYPUPOBAHHBIX  KHAKOOOpPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

4. O0beM y4eOHOM JUCHUIIMHBI

OoBem
Buabl yueOHoii pa6oThI
B 3a4yeTHBIX B akagemunueckux
eIMHUIAX yacax
OO0mast Tpy10eMKOCTb 1M CHHUILIHHbBI 5 180
10 y4eOHOMY IUIaHy
KonTakTHas padora (KP): 1,78 64
Jlexumm (Jlek) 0,89 32
ITpakTnueckue 3anstus (113) - -
Jlaboparopusie 3ansaTus (J13) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
CaMocCTOsITeTbHOE U3YUCHHE PA3/IeTIOB JUCITUTUTHHBI 2,22 80
Bua KOHTPOJIA: IK3aMeH 36
[TonroToBKa K dK3aMeHY 1 35.6
KoHTakTHas aTTecTamus 04
OoBem
Bujabl yueoHoii pa6oThI
B 3a4yeTHBIX B acrponom.
eIMHHUIAX yacax
OO0mast Tpy10eMKOCTb 1M CHUILIIHHBI 5 135
1o y4eOHOMY IJIAHYy
KonTaktHas padora (KP): 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktuaeckue 3austus (I13) - -
JlabopaTtopusie 3ansatust (J13) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
CaMOCTOSTEILHOE N3y4YeHHUE Pa3/ICIOB JUCIUIIIINHBI 2,22 60
Bua KOHTPOJIAA: IK3aMeH 27
[ToaroroBka K 3K3aMeHy 1 26.7
KoHTakTHas arrecTanus 0.3
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AHHOTanuA padoyeil MPOrpaMMbl TUCUUIIMHBI K AHAJIUTHYECKAS XUMHS U (PU3UKO-
XumMuveckune Metoanl anaausa» (b1.512)

1.Ilean u 3aga4y M CHUILIHHBI

Ilenp QUCHMIUIMHBL NpHOOpeTeHHEe OOy4aroIMMUCS 3HAHWM 10 OCHOBHBIM TpyIIaM
METO/I0B XMMHYECKOT0 aHalu3a, HauOoyiee IIMPOKO MPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIEI0BATEIbCKON paboTe, a TakKe KOMIETEHIUI, HEOOXO0IMMBIX XMMHUKAM-TEXHOJIOTaM BCeX
CIEUAJIbHOCTEN JUIsl pEIlIEHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIM3a.

2. B pe3yabTaTe 0cBOeHHSI JUCUUIIJIMHBI 00YUAKOIIMIACS T0JI/KEH:

OBJIA/IETh CIEAYIOIINME obmenpodeccnonanbubiMu komnereHusmu (OI1K):

- CIIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLMILIMH B
npoeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTEeMAaTUYECKOro aHalu3a |
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTo nccienoBanus (OI1K-2);

- cI0COOHOCTBIO UCTIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JIJIsl TOHUMAHUS
OKpYsKaromiero Mupa u spieHuit npuposi (OITK-3).

3HaAMmMb:

OCHOBHBIE ITOHATHS, TEPMHUHBI, METOIbl M IPHEMbI KAUECTBEHHOT'O U KOJMYECTBEHHOT'O

XUMHYECKOTO aHAIN3a, TEOPUI0 XUMUYECKUX M (U3UKO-XMMHUYECKIX METOAOB aHAN3a,
HOPUHIUIBI paOOTHl OCHOBHBIX MPUOOPOB B (PU3MKO-XUMUYECKUX METOJIAX;

ymembo:

OPUMEHSATh IPUOOPETEHHbIEC IPAKTUUECKUE HABBIKU B MPO(ECCUOHATILHON AEATeIbHOCTH
JUIsL pEeIIeHUs] KOHKPETHBIX 3a/ay; BJaJeTh: NOHMMAaHUEM ILeJIed U aJIfOPUTMOB XUMHYECKOIO
aHaJu3a, Cocob0aMu peleHHs aHAIUTHYECKUX 3a/1a4, OLIEHKON BO3MOXHOCTEH KaXKA0ro MeToa
aHaJIM3a, OCHOBAMU METPOJIOTMYECKON OLIEHKH PE3yJbTaTOB KOJUYECTBEHHOI'O XHMUYECKOTO
aHaIu3a;

enaoemp:

NOHUMaHUEM LeJed U aIropuTMOB XUMHMUYECKOIO aHajau3a, CHoco0aMM pelIeHus
AQHWINTUYECKUX 3a/a4, OLIEHKOM BO3MOXHOCTEH KaXXJOro METOAa aHajiu3a, OCHOBaMU
METPOJIOTMYECKOHN OLIEHKH PE3YJIbTAaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHAIN3a;

umemsy npeocmaeyieHue O €IWHON JIOTMKE XMMHUYECKOTO aHalli3a, O MHOrooOpa3suu
METOJIOB XMMHYECKOTO aHalW3a M O KOHTPOJIE KAauecTBa pE3yJbTaTOB KOJUYECTBEHHOTO
XUMHYECKOT0 aHAJIN3a.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Baenenue.

AHanuTHueckas XMMMS KaK OCHOBA METOJOB M3y4EHUS M KOHTPOJS XMMHUYECKOTO
COCTaBa BEILECTB B MaTEpUAIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIIEJOBaHUIX, B KOHTpOJIE
00BEKTOB OKpYyXarolle cpenpl. Bunuel aHanuza. AHaIMTHYECKMH CUTHal Kak HOCHUTENb
KaueCTBEHHOW M KOJIMYECTBEHHOM HHpopmanuu o0 oObekTe aHanu3a XUMUYECKue, (U3MKO-
XUMHYECKHE METOJbl aHalli3a, HUX B3aWMOCBSA3b, COOTHOILIEHWE W IPUMEHEHHWE. 3ajadud u
00BEKThl XMMHUYECKOTO aHajau3a. DJIEMEHTHbIN, (a30BbId, (YHKIMOHAIBHBIM (CTPYKTYpPHBIi)
aHayn3. KonnuecTBEHHBIN U KaUECTBEHHBIN aHAJIN3 OPraHMYECKNX U HEOPraHMYECKHUX BEILECTB.
OcHoBHbIE TpeOOBaHUs, MIPEIbABISEMbIE K METO/IaM XMMHUECKOro aHanu3a. [yt nmoBbimeHus
U30MpATEbHOCTH  AHAIWTUYECKUX peakiuid. ['pynmoBele, o0mue, 4YacTHbIE pPEAKIHU.
AHanutnueckas Qopma M aHanuTHdeckue npusHaku. CoBpeMeHHble (U3UKO-XUMHYECKHE
METO/bI UJICHTU(PUKALIUY SJIEMEHTOB U COSAMHEHU.

MeToapl KOIMYECTBEHHOrO aHaiu3a. [IpuHIUOB U 3aaud KOJIMYECTBEHHOTO aHajIu3a.
Kpartkas knaccuduxanus metonoB. TpeOoBanus Kk peakuusMm. Dtanbl aHanuza. OnpezeneHue
BemlecTB. PacyerHoie ¢opmynbl. CrnocoObl HpencTaBiI€HHs] Pe3yJbTaTOB KOJIUYECTBEHHOTO
aHaim3a. [IpuMepbl NPUMEHEHMs CTAaTUCTUYECKMX METOJIOB OLIEHKM DE3yJbTaTOB AaHAIM3a.
CrnyualiHple  cUCTEMaTHYECKHE  TOTPEUIHOCTH, MPaBWIBHOCTH M BOCHPOU3BOAMMOCTH
pe3ysbTaTOB aHaiM3a, W30MpPaTeNbHOCTh, CKOPOCTh M 3KOHOMHUYHOCTH METOJIOB aHAIM3a.
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Tutpumerpuueckue MeTonpl aHanusza. [lpuHiun tutpumerpuu. TUTpoBaHHME M €rO 3STaIbl.
I'paduueckoe u3obpaxeHue mporecca TATPOBAHNS — KPUBbIE TUTPOBaHMsA, X BuAbl. CKadok Ha
KpUBOI TUTpOBaHUs, Touka sKkBUBaJleHTHOCTU (T.3.) m koHeuHas touka tutpoBanus (K.T.T.).
IlepBuuHbIE ¥ BTOPUYHBIE CTaHAAPTHL. AHAJIUTUKO-METPOJIOTMYECKAs XapaKTEPUCTUKA
TUTPUMETPUUECKUX METOJO0B. THIIBI peaklui, UCIONb3YEMbIX B TUTPUMETPUUYECKOM AHAIM3E;
TpeOoBaHus, NpeabsBiIsieMble K HUM. Kiaccudukanus TUTpUMETPUYECKHUX METOJOB aHAIM3a.
[Ipsimble M KOCBEHHbIE CHOCOObI TUTpoBaHUsA. CyYIIHOCTP METO/a KHCIOTHO-OCHOBHOI'O
TUTpOBaHUA. KpHBbIE KHUCIOTHO-OCHOBHOIO TUTpoBaHMs. CriocoObl MACHTU(DUKALMY KOHEYHOM
TOYKH TUTPOBAHUS. KucnorHo-ocHOBHBIE UHJUKaTOPBI. Hcnons3oBanue
KOMILIEKCOOOpa30BaHUs B XUMHUYECKOM aHaiu3e. AHAIUTHYECKHE BO3MOXXHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAaHUA.  MeToAbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
TUTPOBAHUS.

DJeKTpoXUMHUECKHEe MeToabsl aHanu3a. Kiaccuduxamms OXMA. Hcnonb3yemsie
XUMHUYECKHE U 3JIEKTPOXUMHUECKUE peaKlu, TpeOOBaHUs, IPEIbIBIAEMbIE K ITUM PEAKLHIM.
Bo3smoxnoctn OXMA. Konnykromerpus. OOmas xapakTepucTHKa MeToJa. YAenbHas U
OKBUBAJICHTHAs  JJIEKTPONPOBONHOCTb  pacTtBOopoB.  llomBmknoctm  noHoB.  Ilpsamas
KOHAYKTOMETpUS M KOHJyKTOMeTpuueckoe TtutpoBanue. Kpuble tuTpoBanus. Ilpumepst
omnpenenenuil. BeicokoyactotHoe TUTpoBaHue. OcobeHHOCTH MeToa. [IpuHnunuanpHas cxema
ycTaHOBKM. lcmonb3yemble HMHIYKTUBHBIE U €MKOCTHbIE sUeWKkU. DOpMBI  KPHUBBIX
BBICOKOYACTOTHOrOo TUTpoBaHus. IIpumepsl onpenenenuii. IloreHumomerpus. CymmHOCTb
Merona.  VIHTUKaTOpHBIE  AJNEKTPOABl M OJIEKTpoAasl  cpaBHeHHs.  Kiaccuukamus
MOHOCEJIEKTUBHBIX 3JEKTPOAOB. OCHOBHBIE XAPAKTEPUCTHUKH HOHOCEIEKTUBHBIX 3JIEKTPOIOB
pa3nuuHbIX THIOB. llpuumHbl, 0OycnaBiMBaroUIe H30MPATEIBHOCTH 3JEKTPONOB. METObI
ornpeneneHuss K03(pGUIUEHTOB CEeKTUBHOCTH, BEPXHEr0 M HIKHEro Ipezesia OOHApYyXKEeHHUS.
YrnoBoit k03 dunueHt 3ekTpoaHo (GyHKIuH. MeToabl KOJMYECTBEHHBIX OIpPEIeICHUH U
yciaoBus  ux  npumeHeHus. llpsmas  nmoreHuumomerpuss  (pH-merpus, uMoHOMeTpus).
BonsTamMnepomerpuueckue Metoasl aHanu3a. Kiaccmueckas momsporpadus, OCHOBBI METOA.
[TpuniunuansHas cxema nojsporpadguueckoi  ycTaHoBKH. Vcmosib3yemble  3JE€KTPOJIBI.
[Tonsporpammel. YpaBHeHnue MnbkoBuua. YpaBHeHue nosnsporpadudeckoil BoiaHsl. [ToTenmuan
NOJyBOJIHEL.  BbIOOp W HasHadeHue  momsiporpaduueckoro  ¢ona.  KauecTBeHHBIN
nosisiporpaduueckuii ananus. KonndectBeHHblil aHanu3. CoBpeMeHHbIE HAIlpaBJIEHUs Pa3BUTHUS
BoJIbTamnepoMeTpur. OOJacTH HCHONB30BaHUA. AMIepoMeTpuyeckoe TuTpoBaHue. OOmas
XapaKTepuCTHUKa MeTojaa. Bpibop ycioBuil ammepomerpuyeckux uzMepeHuil. Kpussie
tuTpoBaHus. KyinoHoMmerpuueckuii Metos ananusa. Knaccudukanuss METOJ0B KyJIOHOMETPHUH.
OO0benunennblii 3axkoH ®apanes. Boixoq mno Ttoky. Ilomspusanumonnsie kpusble. IIpsimas
KyJIOHOMETPHS U KyJIOHOMeTpHueckoe TuTpoBanue OcobeHHOCTH MeTo10B. Kynonomerpus npu
KOHTPOJIMPYEMOM IMOTEHIMAlle U MpU KOHTPOJUpYyeMOM TOKe. Bribop moreHuumana pabouero
AIIEKTPOJA. Kynonomerpuueckoe TUTPOBAHUE. Bri6op TOKa JNEKTPOJIN3A.
OnekTporpaBUMeTpuueckuii  aHamu3.  OOmas  xapaktepuctuka  Mmertona.  Ilpormeccsl,
IpOTEKAaroIue MPH MEKTposu3e. BIOOp 351eKTpoaoB. Y CiI0BuUS IEKTPOOCAKICHHSL.

OnTuueckue Meronabl aHanuza. [lonydeHne XMMHMKO-aHAIUTHYECKON HHQOpMAIUMU MNpU
B3aUMO/ICHCTBUHU 3JIEKTPOMArHUTHOTO M3ITy4eHHs ¢ BemecTBoM. Kitaccudukanus crnekTpaibHbIX
METOJOB aHaiu3a. ATOMHas M MOJEKYyJIspHass CHeKTpockonus. AOcopOLUOHHBIE U
OMHUCCHOHHBIE METO/bl aHaIn3a. ATOMHO-DMHMCCHUOHHBIA CHEKTPAJIbHBIN aHanu3 Buuel muasm.
CrnexTpanbHble TPUOOPHI U CIIOCOOBI PETUCTPALIMU CHEKTpa (BU3yallbHbIH, oTorpaduueckuil u
¢dorosnexTpuueckuit). KauectBennslii ananu3. KonmuuecTBeHHble METOJbI aHalU3a. ATOMHO-
SMHUCCHOHHAas (OTOMETpUs IUIaMEHU. AHUOHHBIH U KAaTHOHHBIA 3(]QexTsl. ATOMHO-
abcopbumonHas crnekrpodoTomerpus. Obmas xapakTepucTuka mMeroaa. biok-cxema mpubopa.
HcTouyHukH MOHOXpoMaTHuecKoro wusiaydeHus. CpaBHEHHE aHAIUTUYECKUX XapaKTEPUCTHK
METOZI0B aTOMHOH abcopOuMM | aTOMHONW SMHUCCHU. MOoJeKyaspHas CIEKTPOCKOIMHUSL.
CnexktpodoromeTpuyeckuil aHanu3. MeToAbl ONTUYECKOM MOJEKYISIPHOW CIEKTPOCKOIHUH.
[Tornomenue 3JIEKTPOMAarHUTHOTO BHJIA M30TEPMBI pacnpeneneHus. Metoabl uaeHTH(GUKauu
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BEIIECTB Ha OyMaxxHOM Xpomarorpamme. KonuyecTBeHHBIH aHanmM3 B MeToJe OyMaXHOMH
xpomarorpadguu. HoHooOmenHas xpomatorpadus. CymHOCT, Meroma. TpeOoBaHus,
npeabaBIsieMble K peakusiM HOHHOro oOMeHa. OcoOeHHOCTH MOHOOOMEHHOH Xpomartorpaduu.
Koaddunument cenextuBHOCTH. BBIOOpP ONTHUMANBHBIX YCIOBHII MOHOOOMEHHOIO pPa3AeieHUs
BemiecTB. [ enb-xpomatorpadus. IlogsuxkHas w HenmonBmxkHas (a3el. OOmiee ypaBHEHHE,
OTHCHIBaIOIEe Mporecc renb-xpomarorpaduu. CopOentsl. OOmMii, BHEIIHUM W BHYTPEHHUUN
00BbEeMbI KOJIOHKH.

4. O0beM y4eOHOH JAUCHUIIMHBI

Buabl yueOHoii padoTni Bcero 4 cemecTp
B 3au. B axan. B 3au. B axan. B acrp.
el. gacax el. yacax yacax
O0mass  TPy10eMKOCTh
JTUCIHUIINHBI mo | 4 144 4 144 108
Y4eOHOMY ILIaHy
KonrakTtHas pabora 48
(KP): 1,78 64 1,78 64
Jlexumu (Jlek) 0,45 16 0,45 16 12
JlaboparopHbie  pabOTHI 36
(1P) 1,33 48 1,33 48
CamMocTosiTeJIbHAS 60
paGora (CP) 2,22 80 2,22 80
CaMoCTOSTENLHOE
W3YYCHUC 79,8 79.8 59.85
pa3AesioB AUCHUTUIMHBI 2,22 2,22
KonTakTHas
caMOCTOsATEIbHAs paboTa 0.2 0.2 0.15
Bun KOHTPOJIA: v .
- - 3a4éT C OLEeHKOMH
3a4yeT/IK3aMeH

AHHOTanus padoyel nporpamMmsl JucuuinHbl « Ankenepnas rpaguxka» (b1.513)

1. ey AUCHUNIUHBI

— HAy4YUTh CTYJEHTOB BBIMOJHEHUIO U YTCHHUIO YEPTEKEHW W MPaBUIAM U YCIOBHOCTSM,
npuMeHsieMbIM npu 3ToM (ctangapram ECK/I).

3ajaya M3y4eHUs MH)KEHEpHOW rpauKd CBOAUTCS K PAa3BUTHUIO NMPOCTPAHCTBEHHOTO
IPEJICTaBICHUS], KOHCTPYKTUBHO-T€OMETPHUUECKOIO MBIIUIEHHS, CHOCOOHOCTEM K aHanu3y u
CHUHTE3Y TNPOCTPAHCTBEHHBIX (OPM U COOTHOILIEHUH MEXAy HHMMH, H3YyYEHHIO CIIOCOOOB
KOHCTPYMPOBAHUS PA3JIMYHBIX TEXHUYECKUX H3JIENHUH, CIOCOOOB IMOJIyYEHUs UX 4YepTeked Ha
ypOBHE Trpaduyeckux Mojeneil, O3HAKOMIIEHHIO CO CHoco0aMH BBIIIOJHEHHUS YepTexei
METOJJaMU KOMIIbIOTEPHOI rpauKu.

2. B pesyabTare n3y4eHusi AMCUHUILIMHBI 0aKATaBP NOJKEH:

oOBJIAJIeTh cjeAylomuMu 001eKyabTypHbiMH (OK) koMneTeHUMAMMN:

— CIMOCOOHOCTBIO K cCaMOoOpraHu3aiuu u camooopazosanuto (OK-7);

3HATh:

— c1oco0bl 0TOOPAKEHUS TPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

— IIPaBWJIA ¥ YCIIOBHOCTH TP BBIITOJIHEHNUU YEPTEKEN;

— BUJIBI U3JIETUHA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— Ha YPOBHE IPEJ/ICTaBICHUS XapaKTePUCTUKN (DOPMBI M TOBEPXHOCTH U3JIENIHIA;

yMeThb:
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— BBINOJHATh M YUTaTh YEPTEKHU TEXHUUYECKUX H3JIETUN C Y4YETOM JEHCTBYIOLIUX
CTaH/IapTOB;

— BBIMIOJIHATH M YUTATh CXEMbI TEXHOJOTUYECKUX ITPOLIECCOB;

— UCIOJIb30BaTh CPEJCTBA KOMITBIOTEPHOM rpa UKy AJs1 U3TOTOBICHUS YEPTEKEH.

BJIA/IETh:

— croco0aMu U MpreMaMy W300paxeHHSI MPEAMETOB Ha TIOCKOCTH;

— rpadudeckoit cuctemont «Komrmacy

2. Kparkoe cogepxxanue JUCHUNIHHBI

BBenenue. Ilpenmer u wmertonsl uHXeHepHOW Trpaduku. Kparkue wucropudeckue
CBe/IeHUs. 3a/1aui ¥ MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJOTHH.

Monayasb 1. U3aemsi 1 KOHCTPYKTOPCKHE IOKYMEHThI.

1.1. Buasl u3nenii U KOHCTPYKTOPCKHX JOKYMEHTOB.

Bunapr m3gemuii mo 'OCT: geranb, cOopouHas eauHHIA, KOMILIEKC, KOMIUICKT. Bubl
KOHCTPYKTOPCKUX JOKYMEHTOB: YEPTEX JeTaliv, COOPOUYHBIA YepTeK, YepTEeK OOIIero BUAA,
cnenudukanus, cxema. Ludpbl KOHCTPYKTOpCKMX JOKyMeHTOB. KpaTkue cBeneHus o
CTPOUTEJNIbHBIX YEPTEKAX.

1.2. Pe3b00BEBIC N31€JIUS U COeINHEHUS.

Pe3nOb1: 0Opa3oBanme, KiaccHUpUKanus, HU300pakeHHe W O0O3HAYCHHE HA YEPTEKe.
Crangapthbie pe3pOoBbie u3aenus. Onpenenenue pe3bObl u3mepenueM. CoeauHeHUs IeTanei
6osToM U mmuiIbkoi. Pe3sr0oBbie TpyOHBbIE coenuenus. LlankoBbie coeTuHeHus.

1.3. DcKM3bI M TEXHMYECKHE PUCYHKH AeTaJIei.

[TocnemoBaTenbHOCTh  BBINIOJIHEHUS  M300paKEHWA  JETadd:  BBIOOpP  TJIABHOTO
M300paxKeHusl; OIpeeseHne HeO0OXOIUMOro KOJNUYECTBa H300pa)KEHWil; MOJArOTOBKA MO
yeprexa K U300pakeHUIO JIeTall; N300pakKeHNE OCHOBHBIX BHEIIHUX U BHYTPEHHUX OY€pTaHUN
netanu. OOMep AeTanu MpH BBIIOJHEHUU €€ 3CcKu3a ¢ HaTypel. OdopmiieHue udepTexend u
9CKHU30B jaertaneil. [IpaBuia BeImoaHEHNS U 0)OPMIICHUS TEXHUYECKUX PUCYHKOB. OO03HAUEHUS
MaTepHaoB.

1.4. YepTe:ku cOOPOYHBIX €IMHMLL.

IIpaBuna BbIMONHEHUS M OGOpMIIEHUS COOPOYHOIO dYepTeka: BBIOOP TJIABHOTO
M300paXeHUs, ONpEJEeNIeHUE KOJMYEeCTBa H300paKeHHM, HaHEeCeHHWE HOMEPOB IO3ULUH,
HaHeceHHe pa3MepoB (rabapUTHbIE, YCTAHOBOYHbIE, IPUCOECTUHHUTENIbHBIE, KCIIITyaTalluOHHbIE).
Crnemudukarus. [IpaBuna BeImoTHEHUS U 0POPMIIEHHUS YepTEkKa 00IIEero BUIA.

Moayas 2. CoenuHeHns 1eTajiei.

2.1. Cxembl.

Knaccudukanus cxem no Bugam u tunam. O6o3zHadenune cxem. IIpaBuna BBIMTOIHEHUS
CTPYKTYPHBIX U IPUHLIUIHAIBHBIX TEXHOJIOTMYECKUX cXeM. CXeMbl PACIIONIOKEHHUS.

2.2. M300paxxeHusi coeqAMHEHUH JeTajei.

@nanueBble coeauHeHus. lllnuneBble u  mmoHouHble coeAauHeHus. CoeauHEeHUs
mTUGTOM M MIMIUHTOM. HepazbeMHBIE COETUHEHHS [eTalell: cBapka, Maiika, CKJIeWBaHUE,
00BaJIbIIOBKA, pa3BaJIbLIOBKA, COCMHEHHE 3aKJIETIKOM.

2.3. ApmaTtypa Tpy0oOnIpoBOa0OB.

Krnaccugukanus apmarypbl TpyOONpPOBOAOB IO HA3HAYEHHUIO, MO THUIY MEPEKPBITUS
noToka paboyeil cpeapl, MO CHOco0y MPUCOCTUHEHHUS K TpyOOmpoBOAY, MO CIOCOOY
repMeTU3alUN IIITUHEIS.

Mopnyasb 3. YUepreaxn cO0POYHBIX eIHHULL. JJIeMEHThl KOMIIBIOTEPHO rpaguku.

3.1. I'eomeTpruyecKue XapaKTepUCTHKH (P)OPMBI 1 NIOBEPXHOCTH M3EJIHH.

Pa3smeppl, mnpaBuiia uX HaHECEHHWS Ha uyepTexke. Pa3Mmepbl HCIOIHUTENbHBIE U
CIpaBOYHblE, TrabapUTHBIE, KOOPAUHUPYIOIIME U  4YacTHble. ba3sl  H3MepUTebHbIE,
KOHCTPYKTOPCKHE, TEXHOJIOTUYECKHEe, BcloMorarenbHble. HaHecenume pasmepoB oT 0as.
[IpenenbHbIE OTKIOHEHUS Pa3MEpOB IJIaJKUX MOBEPXHOCTEH, NOMYCKH, Mocaaku. Jlomycku u
nocaaku Jus Jeranei ¢ pespOoil. IllepoxoBaTocTh NOBEPXHOCTEH jeTayiedl, mapameTphl
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HIEPOXOBATOCTH, MPABUJIA HAHECEHUs TapaMETPOB LIEPOXOBATOCTH MOBEPXHOCTEH Ha YEPTEKE.
[IpenenbHbIEe OTKIOHEHUS (POPMBI U PACIIONIOKEHUS.

3.2. leraqmpoBaHue YepTeskeil COOPOYHBIX eIMHMIL.

[IpaBuna peranupoBaHusi yepTeked COOPOUYHBIX eIuHUI]. BblmonHeHue ueprexeil u
TEXHUYECKUX PUCYHKOB JIeTaJIeH.

3.3. DiieMeHTbl KOMIIBIOTEPHOI rpauKu.

KommerotrepHas rpaduka u pemaemsie et 3ama4yn. ['paduyeckue 0ObEKThI, TPUMUTHBBIL,
aTpulyThl, cuHTe3 wu300paxkeHnusa. llpencraBienue BuAeoMHGOPMAMU U €€ MallWHHAS
redeparnusi. COBpeMEHHBIC CTaHIAPThl KOMITBIOTEpHOW rpaduku, rpadudeckue s3bIKH U
Meradaitnbl.  Peanmm3anus  anmapaTHbIX — Moayied  rpaduueckoil  cuctemMbl.  OCHOBHBIC
rpaduyueckue anropuTMBI Ha IUIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IPUMEHEHHUE.

4. O0beM TUCHUIIMHBI 1 BHABI Y4eOHOI padoThl

Bupl yueOHO# nesTenbHOCTH B 3aueTHBIX B akan. B acTtponomuu.
SIMHHIIAX qacax qacax
O0masi TpPya0eMKOCTh JMCHMIUIMHBI 110 4 144 108
y4eOHOMY IIaHy
KonraktHas pa6ora (KP): 1,33 48 36
Jlexmuu (7exk.) 0,44 16 12
[TpakTnueckue 3anstus (I13) 0,67 24 18
Jlaboparopusie 3ansaTus (J13) 0,22 8 6
CamocrositebHas padora (CP): 2,335 96 72
KypcoBas pabota 1 36 27
Pacuerno-rpaduueckre paboTsl 0,75 27 20,25
[ToaroToBka Kk KOHTPOJIBHBIM paboTaM 0,25 9 6,75
Jlpyrue BUIBI CAMOCTOSITEIEHOU PabOTHI 0,335 12 9
IToaroroBka u caua 3a4yera 0,335 12 9
Bua uToroBoro KOHTpoOJIs 3adeT ¢ OLEHKOI

AHHOTanus padoyeil mporpaMMsl JMCHUIJIMHBI «be30nacHOCTD KU3HeAeSI TeTbHOCTID)
(b1.b14)

1. Heap qucuuniauHbl - GopMupoBaHue MpohecCHOHaTbHONW KYIbTYphl 0€30MacHOCTH,
Ioq KOTOpOI>'I [IOHUMAaeTCsI TOTOBHOCTh M CIOCOOHOCTH JHWYHOCTA MCIOJIB30BaTh B
npoecCHOHANBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN M HAaBBIKOB
st obecrieueHus 0e30MacHOCTH B cdepe MpoPecCHOHATBHON JeATEeTbHOCTH, XapaKTepa
MBIIUICHUSI W [EHHOCTHBIX  OPHMEHTAlMi, TIPU KOTOPHIX  BOMPOCHl  OE30MaCHOCTH
paccMaTpUBAIOTCS B KAYECTBE MPUOPUTETA.

OCHOBHBIMU 3a7]a4aMU AUCIUILTUHBI SBISIOTCS:

® HpI/IO6peTeHI/Ie IIOHUMAHUA HpO6J’I€M YCTOfI‘II/IBOFO Pa3sBUTHA W PUCKOB, CBA3AHHBIX C
JESITEIbHOCTHIO YEJIOBEKa;

¢ OBJIAACHUC MpUECMaMU palfMOHaIN3allHuU KXKU3SHCACATCIbHOCTH, OPUCHTHPOBAHHBIMU Ha
CHW)KCHHSI aHTPOTIOT€HHOTO BO3JICHCTBUS HA MPHUPOJHYIO Cpely M olecreueHrne 0e30macHOCTH
JIMYHOCTHU ¥ OOIIECTBA;

* popmupoBanue:
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- KyJIbTYpbl 0€30HaCHOCTH, HKOJIOTUYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOIO
MBILUIEHHS, TPU KOTOPOM BOMNPOCHI O€30IAaCHOCTH M COXPAHEHUs OKPYXKAIOLIEH cpeabl
paccMaTpUBaIOTCS B KAUECTBE BaXKHEHUIINX ITPUOPUTETOB )KU3HEAEATEIbHOCTH YEIOBEKA;

- KYJIBTYpbl IpOoQecCuOoHaIbHON 0€30MacHOCTH, CIIOCOOHOCTEH i MAEHTHQUIMKALUN
OIAaCHOCTH U OLIEHUBAHMS PHCKOB B cepe cBoeil nMpodhecCHOHAIbHON ACITEIbHOCTH;

- TOTOBHOCTU MPUMEHEHUS NMPO(ECCHOHAIBHBIX 3HAHUHN JUII MUHUMU3ALUK HEraTUBHBIX
HKOJIOTHYECKUX TIOCIIEACTBUM, oOecrieueHus 0€30MacHOCTH W YAy4IIEHUs YCIOBUH Tpyna B
cdepe coeil npodeccHoHaNbHON NesITeIbHOCTH;

- CHOCOOHOCTeH K OIEHKE BKJIaa CBOEH MpeIMeTHOH 001acTd B pelIeHue
9KOJIOTHYECKUX MPobJIeM U nmpodsieM 0€301acHOCTH.

N3yuenne xypca 0€30MaCHOCTH >KMU3HEAEATEIBHOCTU IPH MOATOTOBKE OakalaBpOB IO
TEXHUYECKUM HAIpPaBICHUAM IOAIOTOBKM M CIIELMAIBHOCTSM HAIIPAaBICHO Ha IpuoOpeTeHue
CIEAYIOIIMX KOMIETECHIIUM:

CHOCOOHOCTh paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHUHUMATh COLIMAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

CIOCOOHOCTH K cCaMOOpraHu3anuu u camoodpazosanuto (OK-7);

CIIOCOOHOCTh MCHOJb30BaTh NPUEMBI MEPBOM MOMOIIM, METOJbl 3allUThl B YCIOBHSIX
upe3BblvaiiHbix cutyaimii (OK-9);

CIIOCOOHOCTBH HCII0JIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI NIl TOHUMAaHMSI
OKpYyKaromiero Mupa u sisnenuit npupoast (OITK-3).

2. B pe3yabTare 0CBOEHHS JUCHUIINHBI CTYACHT J0JIKEeH:

3HATh:

- OCHOBHBIE TEXHOC(EPHBIC OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH,

- XapakTep BO3JEHCTBMs BPEIHBIX M ONACHBIX (PAKTOPOB HA YEJIOBEKA U MPUPOJIHYIO
Cpedy, METOHIbl 3allUThl OT HUX MPHUMEHUTEIBHO K cdepe cBoel mpodecCHOHATBHON
JeSITeIbHOCTH

yMeThb:

- UACHTU(UIMPOBATH OCHOBHBIE OIIACHOCTHU CPEebl OOMTAHUS YEJIOBEKa,;

- OLICHMBaTb PHUCK MX peajlu3alu, BbHIOMpPATh METOAbl 3aIIMTHl OT ONACHOCTEHN
OPUMEHHUTENIBHO K cepe cBoeil mpodeccnoHanbHON AEATENBHOCTH M CHOCOOBI obecredeHus
KOM(OPTHBIX YCIOBHUM KU3HEAEATEILHOCTH

BJIa/1eTh:

- 3aKOHOJATEJIbHBIMU M TPABOBBIMU aKTaMU B 00JacTH O€30MacHOCTH MU OXpaHbl
OKpy’Karoliel cpenpl, TpeOOBaHUSIMU K O€30MaCHOCTH TEXHHUYECKHUX DErJIaMeHTOB B cdepe
poeCCHOHAIBHON JESATEIHHOCTH;

- crioco0aMy ¥ TEXHOJIOTHSIMM 3aLUThI B YPE3BbIUANHBIX CUTYAIUX;

- MOHATUITHO-TEPMHUHOJIOTMYECKUM allapaToM B 00J1acTH 0€30M1acHOCTH;

- HaBBIKAMU pallMOHAIN3aUN PO(PECCUOHATIBHON IEATEIbHOCTH C LEIbl0 00eCeueHHs
0€30MaCHOCTH U 3aLUThl OKPYKAIOILIEH CPEJIbI.

3. Kparkoe cogep:kaHue JTUCHHUIINHBI.

1. BBenenue B Oe3omnacHocTh. OCHOBHBIE MOHATUS M ompeneneHus. besomacHocTh u
YCTOHYMBOE Pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpemMeHHOE cOoCcTOsIHHE TeXHOC(heps! U TeXHOC(epHOI 0e30MacHOCTH.

3. Unentudukanus u Bo3AeHCTBIE Ha Y€IOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB Cpe.ibl
obutanusa. Knaccugukanus HeraTMBHBIX (DaKTOpOB cpeibl OOMTAaHHUS YeloBeKa. XHUMHYECKUE
HeraTUBHbIE (aKTOphl (BpeAHBIC BeEIIeCTBa). MeXaHWYECKHEe W aKyCTUYECKHe KoJieOaHWs,
BUOpalMst W IIyM. OJIEKTPOMAarHUTHBIE H3IydeHHUs U 1oJis. MoHM3Mpyrole H3IydeHue.
Onektpuueckuil Tok. OnacHble MexaHndeckue gakropsl. [Iporneccsl ropeHust U MoxapoB3pbIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepraioB. CTaTHYECKOE AIEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEIHBIX U OMAcHBIX (PaKTOPOB MPUPOIHOTO,
AQHTPOIIOT€HHOT'0 M TEXHOTEHHOT'O MPOUCX0XkIeHUs. OCHOBHBIE MPUHIIMITBI 3AIMUTHI. 3alUTa OT
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XUMUYECKMX W OHOJOTMYECKMX HETaTHBHBIX (aKTOPOB. 3amuTa OT DSHEPreTHYECKHX
Bo3zelcTBUN M (pu3mdeckux moised. ObecrnedueHne 0€30MacHOCTH CHCTEM, PabOTaIOIMIUX TOJ
JIaBicHHEeM. be30macHOCTh IKCILTyaTallii TPYOOIPOBOJOB B XUMHUYECKOW MPOMBIIUICHHOCTH.
be3onachHas skcrutyaraius KOMIIPECCOPOB. AHAJIU3 U OLICHUBAHUE TEXHOTCHHBIX U MPUPOIHBIX
PHUCKOB.

5. Ob6ecnieuenne KOM(POPTHBIX YCIOBUN JJIS KU3HU U JEATSILHOCTH 4yenoBeka. [lonsarue
KOM(OPTHBIX WIH ONTHMAIbHBIX YCIOBHA. MUKpOKIUMAT nomenieHnid. OCBEIeHHe U CBETOBast
cpea B IOMEILCHUH.

6. [Icuxo(r3noaornaeckne u YProHOMUIECKIE OCHOBBI O€30MMACHOCTH.

[Tcuxuueckne Mporecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONME Ha 0e30MmacHOCTh. Buabl u
YCIIOBUS TPYAOBOH EATEIHHOCTH. DPrOHOMUYECKUE OCHOBBI OE30MMACHOCTH.

7. Upe3BblYaiiHbIe CUTYallUM M METOJBI 3aIllUTHl B YCJIOBHSAX UX peanusaruu. OO0mue
ceeaennst o UC. [Toxxap u B3pbIB. ABapuu Ha XMMHYECKU OMACHBIX 0OBEKTaxX. PanuanuoHHbIe
aBapuu. [IpubGopsl pagManMOHHOW, XWMHYECKOW pPa3BEIKH M JO3UMETPUYECKOTO KOHTPOJIS.
UpesBbIvaiiHble CUTYallUd BOCHHOTO BPEMEHHU. 3all[UTa HACEJIEHUS B YPE3BBIYAMHBIX CUTYAIUsX.
Y cTOMIMBOCTh (PYHKITMOHUPOBAHUS OOBEKTOB SKOHOMUKH B YPE3BBIUAMHBIX CUTYAIHSIX.

8. YmpaBnenue 6€30MacHOCTBIO JKU3HEACATEIHLHOCTU. 3aKOHOAATEIbHBIE U HOPMATHUBHBIE
MIPABOBBIE OCHOBBI YIPABIIEHUSI OE30MACHOCTHIO YKU3HEACATEIbHOCTH. DKOHOMHYECKUE OCHOBBI
ympaeieHuss  OezomacHocThio.  CrTpaxoBaHWe pHCKOB. [OCymapcTBEHHOE — YIIpaBJICHUE
0€30I1aCHOCTEIO.

4. O0beM y4eOHOH JUCHUILIMHBI

Buy yae6HOH paboThI B 3aueTHbIX enuHunax | B akagewm. yacax
OO0u1asi TPy10€eMKOCTb TMCUMILIUHBI 4 144
KonraktHas pa6ora (KP): 1,33 48
Jlexruu (JIek) 0,89 32
Jlaboparopusie 3ansaTus (JI3) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
IToaroroBka K J1abopaTopHBIM padoTaM 1,11 40
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,56 20
Bu HTOroBOro KOHTPOJIS: IK3aMeH 1,0 36
ITonroroBka K 3K3aMEHY 35.6
KoHTtakTHas aTTecranus 0.4
Buj yue6HOM paboTh B 3auernbix equaunax | B acTpoH. yacax

O0mas TpyA0eMKOCTh JHCIUILTHHBI 4 108
KonTaktHas padora (KP): 1,33 36
Jlexmm (Jlek) 0,89 24
Jlaboparopusie 3ansTus (JI3) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
[ToaroroBka K 1a00paTopHBIM paboTam 1,11 30
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,56 15
Buja uTOoroBoro KOHTpoOJIsi: IK3aMeH 1,0 27
[TonroroBka K sK3aMeHy 26.7
KoHTtakTHas aTTectanus 0.3

AHHOTanus padoyeil mporpaMmmsl Aucuunannbl «IIpoueccsbl U annaparsl XMMU4eCKOM
texHosnorun» (6b1.b.15)
1. leap AucHMNJINMHBI:
Bmecte ¢ kypcamm 00mieldi XMMHYECKOW TEXHOJOTHHM, XHMHYECKHUX TIIPOIIECCOB |
PEaKTOpOB W Jp. CBS3aTh OOIICHAYYHYI0 U OOIICHH)KEHEPHYIO TMOJTOTOBKY XHMHKOB-
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TEXHOJIOTOB HAa OCHOBE H3YYEHHUS OCHOB THAPABINYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX
MPOLIECCOB XUMHUYECKOW TEXHOJIOTMH, 4YTO HEOOXOAWMO MpHU TMOJArOTOBKE OakalaBpOB IO
JAHHOMY HAaNpaBJICHUIO Ui Hay4YHO-HCCIEAOBATEIbCKOM M INPAKTUYECKOM paboThl Ha
PEIPUATHIX.

2. B pe3yabtare u3yYeHHs AMCUUILUIMHBI oOydawumiics Mo mNporpaMmme
0akajaBpuAaTa J0J/KEeH OBJIAeTh CJIeAyIOIHMMH KOMIIeTeHIUSAMM:

Obwenpodgheccuonanvnvimu (OIIK):

- CIIOCOOHOCTBIO UCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIUH B
npoeCCUOHATBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MAaTeMaTU4YecKOro aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepUMeHTanbHoro uccieaoBanus (OITK-2);

- CITOCOOHOCTBIO UCIIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI JUIsl TOHUMAaHHUS
OKpY’Karomero Mupa u spieHui npuposi (OI1K-3).

B pe3yabTare 0cBOeHHS AUCHUILINHBI 00YYAIOLIUIICS 10JI7KEH:

3HATh:

- OCHOBBI TEOpUHU MEPEHOCA HUMIYJbCa, Telyla M MAacChl, MPUHIMIB (U3UIECKOTO
MOJICJIMPOBAHUS TPOIIECCOB; OCHOBHBIE YpPaBHEHHUS [IBUXKEHUS >KUIKOCTEH; OCHOBBI TEOPUU
TEIUIONEpe1au; OCHOBBI TEOPUM MAacCCOIIEpPENayu B CHCTEMax CO CBOOOJHOM M HEMOJBUKHOMU
rpaHunei pasgena (as3; TUHOBBIE MPOLECCH XUMHUYECKOW TEXHOJOTHUH, COOTBETCTBYIOIIHE
amrmaparbl 1 METOBI HX pacyueTa;

- METOAbl TOCTPOCHHUS OHOMIOUPUYECKUX M TEOPETHUECKUX MOJEIeH XHMMHKO-
TEXHOJIOTUYECKUX IIPOLIECCOB;

- OCHOBHBIC MPHUHIIMIIBI OpPraHU3alUd IPOLIECCOB XMUMHUYECKOW TEXHOJOTHUH,
He(pTEXUMHUU U OMOTEXHOJIOTHH.

yMeThb:

- OIpENeNsATh XapakTep IBMKEHHUS >KUIKOCTEH M Ta30B; OCHOBHBIC XapPaKTCPUCTHUKH
MPOLIECCOB TEIJIO- U MacCcoNepeNayn; pacCUUTHIBATh MMapaMeTphl U BbIOWpATh ammapaTrypy s
KOHKPETHOI'0 TEXHOJIOIMYECKOT0 IPOoIeCcCca;

- paccuUMThIBAaTh OCHOBHBIE XapaKTEPUCTUKU XUMHUKO- TEXHOJIOTHYECKOTO MpoIiecca,
BbIOHMpATh PAllUOHAIIBHYIO CXEMY.

BJIA/IETh:

-METOJaMHU TEXHOJOTMYECKUX pPACUYETOB OTIEIbHBIX Y3JIOB MU JeTallell XMUMHYECKOTO
000pyI0BaHus;

-HaBBIKAaMH MTPOEKTUPOBAHMS THUTIOBBIX alllapaToB XUMHUECKOW MPOMBIIIJICHHOCTH;

- METOJIaMH OIpeJeJIEHUs]  PallMOHAJIBHBIX TEXHOJIOTUYECKUX DPEXHMOB pPaOOTHI
000pyT0BaHUs.

3. Kparkoe conep:kanue JUCHUNIHHBI

Mopnyas 1. I'ngpoamHaMH4ecKue MPOLECcChl M aNNapaTbl XMMHYECKONH TEXHOJIOTHH.
OcHoBBI TeOpuU sABNIEHUN NepeHoca. OOLIe 3aKOHOMEPHOCTH THAPOAMHAMUKH, TEIIJIONEepe1aun
u Macconepeaaun. JKunkoctn u raspl. I'maponumnamuka. Teyenwe B TpyOax M KaHayax.
[Tonobnoe npeobpaszoBanue ypaBHeHus HaBbe-Ctokca. be3pazmepHble epeMeHHbIEe - KpUTEpUn
THIpOoAMHAMUYecKkoro moaobus (Dinepa, PeitHonbiaca, @Ppyna, TOMOXPOHHOCTH), UX
¢uznuyeckuil CcMBICT; NapaMeTpuuyeckue Kpurtepuu. KputepuanabHoe ypaBHEHHE IBUKECHUS
BSI3KOU JKUAKOCTH. BrIOOp ckopocteit moTokos. Ilepemerienne XUAKOCTeH U Ta30B ¢ MOMOIIbIO
MaII{H, TOBBIIIAIOIINX JaBJICHUE.

Mopnyas 2. TenJioBbie Npouecchl ¥ aNNApaTbl XHMHYECKOH TEXHOJIOTHH.

OcCHOBHBIE TEIIOBBIE TMPOIECCHl B XHUMHUYECKOW TexHomoruu. JluddepeHnmaipnoe
ypaBHEHHE TIepeHoca »HHepruu B ¢opme TemnoThl. KOHBEKTHUBHBIM TEPEHOC TEIJIOTHI.
PanuantHelil Termonepenoc. Tenonepenaya B MOBEPXHOCTHBIX TEJIOOOMEHHHKAX.

Mopnyas 3. IIpouneccsl 1 anmaparbl pasjejeHHsi TOMOreHHbIX cucreM. (OCHOBHBIE
Macco00MeHHbIE IIPOLEeCChI).
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OcHOBBI MaccooOMeHHbIX TpoueccoB. JupdepeHnunansnoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaya. MarepuaabHbIi O0ajgaHC HEMPEPHIBHOTO
yCTaHOBMBIIETOCS Mporecca. Pacyer MaccOOOMEHHBIX MPOLIECCOB M aIMapaToB JISi CHCTEM C
OJIHUM paclipeiesIieMbIM KOMIIOHEHTOM.

Pacuer mnomnepeuHoro cedeHus (IuamMeTpa) KOJOHHBI; IPENEIbHO JOMYyCTUMas U
SKOHOMHYECKH ONTHUMAJIbHAs CKOpPOCTH CIUIOIIHOW (a3bl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX allllapaTOB C HENPEPbIBHBIM M CTYINEHYAaThIM KOHTAakToM ¢a3. OOmue
IOPUHIUIBL YCTPOMCTBA M KJAaccH(UKalus anmapaToB A MacCOOOMEHHBIX IPOLIECCOB B
cucreMax «ras(map)-Kuakoctb». OcoOeHHOCTH KOHCTPYKUUH abcopOepoB. OCHOBBI pacueTa U
anmaparsl JUIsl JUCTUIUIALUH.

Mopayas 4. OcHoBHbIe rHapoMexaHudeckue mnpoueccbl. Ilpomeccsl m anmaparsl
pa3jieJieHusl reTeporeHHbIX CHCTEM.

Pa3nenenue xUAKMX M ra3oBbIX M€TEPOr€HHBIX CHUCTEM B IOJ€ CUJ TSXKECTH. TeueHue
yepe3 HEMOJBUKHbBIE 3E€PHUCTBIE U IICEBIOOKMKEHHbIE ciou. DUIBTPOBAHUE CYCHEH3UH U
OYHCTKA ra30B OT MbUICH HA PHIBTpPaX.

4. O0beM y4eOHOI TUCUHMIIIIHMHbI

Bcero V cemectp VI cemectp
Buapl yue6HOI paboThl 3au. Ak, ac. | 3au. en. AK. 3au. Ax. e,
ell. qac. el
OO0mas Tpy10eMKoCTh
AUCHUILUINHBI 0 y4eOHOMY 10 360 5 180 5 180
MJIAHY
Kounrakthas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexuunu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktryeckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 444 160 297 80 299 80
(CP): ) i) 1
CamocTosTenbHOE U3Y4YCHUE 444 160 299 80 299 80
pa3/ieNoB AUCITUTUIHNHBI ' ! '
Bun nTor;)lf;)ar;;ellc{OHTponﬂ: 72 36 36
2 1 1
IToxroTroBka K 9K3aMeHy 71.2 35.6 35.6
KonrakTHag arrecranus 0.8 04 0.4
Bcero V cemecTp VI cemectp
Buzst yae6HoO# paboThl 3ay. | Actp.uac Actp.u | 3au.
3au. en. Actp.uac
ell. Bl ac. ell.
OO0mas Tpy10eMKOCTh
AUCHMILIAHBI 0 Y4eOHOMY 10 270 5 135 5 135
JIaHy
Konraktnas paoora (KP): 3,56 96 1,78 48 1,78 48
Jlextuu (JIek) 1,78 48 0,89 24 0,89 24
[MpakTuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 4,44 120 2,22 60 2,22 60
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(CP):
CaMocTosTeNnbHOE U3YUEHNE 4.44 120 2,22 60 222 60
pa3zesoB AMCHUILIMHEI
Buja UTOrOBOro KOHTpOJIS: 54 7 27
IK3aMeH
IToaroroBka K 3K3amMeHy 2 53.4 1 26.7 1 26.7
KonTakTHas arrecranus 0.6 0.3 0.3

AHHOTanuA padoyeil NporpaMmMbl IMCHUIIMHBI «O0Iasi XMMHUYECKAs TEXHOJIOTUsD)
(b1.B.16)

1 Heab AUCHMILVIMHBI — TIOJYYCHHE 3HAHMW B O0JacCTH peau3alli XUMHKO-
TEXHOJIOTHYECKHUX TIPOIIECCOB C YYETOM (PU3UKO-XHUMHUYECKUX OCOOEHHOCTEH MPOTEKAIONINX
peakiuii, BbIOOpa ONTHMAIBHBIX YCIOBUM peaM3yeMbIX IPOIECCOB, BBIOOpa 3(PhEKTHUBHBIX
peaKTOpOB, HpI/IO6peTeHI/I$I HABBIKOB B COCTAaBJICHUU MaTepI/IaJILHI)IX N TCILIOBBIX 6aHaHCOB, B
pacueTe MpOIECCOB M PEaKTOPOB HA OCHOBE MATEMATHMUYECKOTO MOJCIMPOBAHMS, IMOJIYyYEHUS
3HaHUN B 00J1acTU pa3paboOTKU 3HEProcOeperarIux XuMmuKko-Texnoaornyeckux cucrem (XTC),
0€30TXO0IHBIX U MaJIOOTXO/IHBIX TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX MTPOU3BOICTB.

2B pe3yabTare W3yYeHHs JUCHMIUVIMHBI O00y4YyalIIMiicsi MO TporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obaaoams crnenyromumu obuienpodeccruonanbubiMu (OITK) komnereHusamu:

— CHOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JHUCIUIUIMH B
po(heCCHOHATTLHOM JEATSIIBHOCTH, MPUMCHITh METOJbI MaTeMaTHYEeCKOr0 aHaIu3a |
MOJICTTUPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMeHTanbHOro uccieaoBanus (OITK-2);
3nams:

- OCHOBBI TEOPHH XUMHUYECKHUX IIPOIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIENOBAHUSA B3aMMOJCHCTBUS XUMHUYECKHX IPEBpALICHUN W SBICHUHN

MepeHoca Ha BCEX MACIITAOHBIX YPOBHSX;

-METOJIKY BbIOOpa peakTopa U pacyéra mpoiecca B HeM;

-OCHOBHBIE PEaKIIMOHHBIE TPOIIECCH U PEaKTOPhl XUMUYECKON U OMOTEXHOJIOTHH;

-OCHOBHBIC TPHUHIIMITEI OPTAaHHW3AIMH XHMHYECKOTO IPOU3BOJICTBA, €r0 HEPAPXHUECKYIO

CTPYKTYPY, METOIbI OlleHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

-OCHOBHBIC XMMHUYECKHE TIPONU3BOICTBA.

Ymems:

-paccUHUTaTh OCHOBHBIC XapaKTEPUCTHKH XUMHUYIECKOTO MPOIIECCa;

-BBIOpATh PAIMOHANBHYIO CXEMY MPOM3BOACTBA 3a/IaHHOTO MPOIYKTA;

-OI[EHUTH TEXHOJOTUICCKYIO d(D(PEKTUBHOCTH MTPOU3BOJICTRA;

-BbIOpaTh 3((HEKTUBHBIN THUIT PEAKTOPA;

-IIPOBECTH PACUET TEXHOJIOTUIECKUX MapaMeTPOB JUIsI 3aJaHHOTO TPOIIecca;

-OMpEeIeIUTh MapaMeTphl HaWTydIllel OpraHu3aIiy Mpolecca B XMMUUECKOM peakTope.
Braoemy:

— MeTojamu aHanu3a d(HEeKTUBHOCTH padOThl XUMUYECKHUX MTPOU3BOICTB;

— METOJaMH pacyeTa U aHalli3a MPOIECCOB B XUMUYECKUX PEaKTOpax, OMpeAeTIeHuUs
TEXHOJIOTHYECKHX TOKa3aTelei;

— METOJaMH BBIOOpA XUMHUYECKUX PEaKTOPOB.

3 KpaTkoe coaep:kaHue THCHUTLIAHBI

Moayasb 1. Xumuyeckasi TEXHOJIOTHS 1 XUMHYECKO€e MPOU3BOICTBO

1.1. OcHOBHBIE ONIPEAEICHUS U TTOJTOKEHHUS.

XuMuyecKkass TEXHOJOTUS - Hayka 00 JKOHOMHUYECKH, JKOJIOTHYECKH U COIHAIBHO
000CHOBAaHHBIX CIOCO0AX W MpoIeccax MepepadOTKU ChHIPhS C W3MEHEHHEM €ro COCTaBa M
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CBOICTB MyTeM MpPOBEICHUS XUMHUYECKHX U (DU3MKO-XMMHYECKHX MPEBPALICHUH B MPEIMETHI
notpebieHuss U cpeacTBa MpousBojacTBA. OOBEKT XMMHMUYECKOH TEXHOJOTHUU - XUMHUYECKOE
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTEp XUMHUUYECKOM TEXHOJOrMH. Pa3BUTHE XMMUYECKUX
MPOU3BOJICTB U XUMHUYECKONH TEXHOJOTHH. MecTo XMMHYECKONH TEXHOJOTHH B MPOMBIILICHHON
chepe M METOIOB XMMHUYECKOW TEXHOJIOTUM B HEXMMHMUYECKHX OTPACISAX MPOMBIIUICHHOCTH.
MeToapl XUMHYECKOW TEXHOJOTMM — CHUCTEMHBIA aHalu3 M METOAbl MaTeMaTHYeCKOro
MoaenupoBaHus. CUCTEMHBIH aHAJIN3 CIOKHBIX CXEM M B3aMMOJICHCTBHIA 3JIEMEHTOB CXEMBI —
MOHSTHE U coJiepkaHue MeTona. dusnueckoe U MaTeMaTHYeCKOe MOEIIMPOBAHUE, ONpeieliCHUE
U OCHOBHBIE TOHATHS, UX MECTO B MH)XKCHEPHO-XUMHUYECKUX HCCIICAOBAHUSX U pa3pabOTKax.
MecTo u 3HayeHHe HATypHOTO M BBIYUCIUTEIBHOrO 3KcrepuMmeHTa. ColepikaHue U 3ajaudu
y4eOHOro Kypca.

1.2. Xumuyeckoe npor3BOICTBO.

[lonATHE O XWUMHYECKOM TIPOM3BOJACTBE KaKk O CHCTEME MallMH U amnmnaparos,
COCIMHEHHBIX MaTepUaIbHbIMU U SHEPreTUYECKMMH MOTOKaMH, B KOTOPBIX OCYIIECTBIISIFOTCS
B3aMMOCBSI3aHHbIE XUMHUECKUE TPEBPALICHUS U (DPU3UYECKHE MPOLECCH epepabOTKH ChIPhs B
OPOAYKTHl. MHOTrO(pyHKIIMOHAIHLHOCTh XUMHUYECKOTO MPOU3BOJCTBA - MOJYYEHHE MPOAYKTOB,
JHEPro- M pecypcocOepexeHre, MUHUMHU3alusl BO3ACUCTBUS Ha OKpyKarollyto cpeay. OOmast
CTPYKTypa XHMHUYECKOTO MPOM3BOJACTBA - COOCTBEHHO XHMHUYECKOE MPOM3BOACTBO, XpaHEHHE
CBIPBSI U TMIPOIYKIIUHU, TPAHCIOPT, CUCTEMBI KOHTPOJIA U Oe30macHOCTH. OCHOBHBIC TIOACUCTEMBI
XUMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI U MaTEpUANOB, XUMUYECKHE U (DU3HKO-
XUMHUYECKHE IPEBPAIICHUS. BBIZCICHHE MPOAYKTOB, 0OE3BpEKMBAHWE YTHIIM3ALUS OTXOJOB,
TEIJIO- W JHeproodecredeHue, BOIOIMOATOTOBKA, YIpaBlIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTUYECKAE KOMIIOHEHTBI - CBIPbE, BCIIOMOTATEIIbHBIE MAaTEpUalbl, OCHOBHOH W
JOTIOTHUTEIbHBINA MTPOYKTHI, OTXO/IbI, SHEPTETHUECKUE PECYPChI, 000pPYI0BaHUE, CTPOUTEIIHHBIC
KOHCTPYKLUHU B TPUOOPHI, MPOU3BOICTBEHHBIN TIEPCOHAIL.

KauecTBeHHBIE ¥  KOJNMYECTBEHHBbIE TMOKA3aTeIM XUMHUYECKOTO  IMPOU3BOJCTBA:
TEXHOJIOTUYECKHE TMOKa3aTedn - MPOU3BOAMTEIBHOCTh M MOIIHOCTH MPOM3BOJCTBA, BBIXOA
NPOJYKTa, PacxXolHble KOA(D(PUIMEHTHI MO CHIPbIO M SHEPTrUH, HWHTEHCUBHOCTH IPOIIECCOB,
Ka4eCcTBO MPOAYKTa; SKOHOMHYECKHE ITOKa3aTeld - Ce0eCTOMMOCTh MPOAYKTa, MPUBEACHHBIC
3aTpaThl, yAeNbHbIE KallUTalIbHBIE 3aTPaThl, MPOU3BOAUTEIBHOCTh TPY/A; IKCILUIyaTallHOHHBIC
MOKa3aTey - HaJIe)KHOCTh M 0OE30MacHOCTh ()YHKIIMOHHPOBAHUSI CUCTEMBI, YyBCTBUTEIBHOCTD,
peryaupyeMocTb U YHPaBIseMOCTb IpOLEcca; COLUalbHBIE TOKa3aTelnd - BO3JCHCTBHE Ha
OKPYKaIONUIYIO Cpeay, 0€301acHOCTh OOCTYKHBAHHS, CTETIEHh MEXaHU3aIMU 1 aBTOMATH3AIHH.

1.3. CoipbeBbI€ pecypchbl, BOAA U SHEPTHS B XUMUYECKOM MPOU3BOJICTBE.

Knaccudukanusi ChIpeBBIX pPEeCypcoB IO pPa3jIMYHBIM MpU3HAKaM - (a30BOMY
COCTOSIHUIO, IPOMCXOXKICHHIO, HWCTOYHMKaM. MuHepanbHOoe cbipbe (pyAbl U MOJE3HbIE
MCKOIIaeMbI€), OPTaHUYECKOE MPUPOJHOE ChIpbe (TOpIOYME HCKOMAEMbIE), PAaCTUTEIbHOE U
JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - MX HCIOIB30BAHUE U MYyTH mepepadoTku. OCHOBHBIC
CIoCcoObI IEPBUYHOM 00paOOTKHU CHIPhs (0OOTraIeHne, OYNCTKA, MOJATOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). IloHsATHE, CyIIHOCTH W TPUMEPHl YIIAYOJNEHUS HCIOIB30BAHUS CHIPHS,
KOMOWHUPOBAHUS MTPOU3BOICTB U KOMITJIEKCHON TIEPepabOTKU CHIPbSI.

3HaueHHEe U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKUX IMPOU3BOACTBAX. VICTOUHMKU BOJBIL.
TpeOoBanusi K TEXHOJOTHYECKOM W OBITOBOM Boje. [IpomblliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OYMUCTKU OT mpumeceil. OCHOBHBIE METOIbl KOHTPOJS KayecTBa BOJbL. DKOHOMUS
BOJIOTIOTPEOIICHHSI B TIPOM3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Bunel ¥ HMCTOYHHMKM DHEPrUM B XHMHYECKOM MPOMBIIIJIEHHOCTH. Macmradbl
noTpeOJeHUsT W CHOCOObI YMEHBIIIEHUSI DJHEpreTHdeckux 3arpar. CymHOCTP W TIPUMEPHI
pereHepalud W pPEKyNepalud SHEPIUH. DHEProTeXHOJOTMYECKHUE CHUCTEMBbL. BTopudHble
OHEPTEeTUUYECKHUE PECYPCHI.

Moayas 2. TeopeTnyecKkue 0OCHOBbI XUMHUYECKHX MPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE OTIPECICHUS U TIOJTIOKCHUS
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DU3HKO-XUMHUUYECKUE 3aKOHOMEPHOCTHU XUMHUYECKUX IIpEBpaICHUI -
CTCXMOMETPUYECKUE, TEPMOAMHAMHUYECKUE, KHHeTHdYeckue. Ilokazarenn  XMMHYECKOTO
NPEBpAICHHS - CTETICHb MPEBPALICHUS, BBIXOA NPOAYKTa, HHTETpaibHas U JudQepeHnnanbaas
CEJIEKTUBHOCTH, CKOPOCTH PEAKLUU U ITPEBPALLCHNS PEareHTOB.

2.2. X¥IMHUYECKHE MPOIECCHI.

Onpenenenue. Knaccudukanuss XMMHUECKUX IPOLIECCOB MO PAa3IMYHBIM IPHU3HAKAM -
XUMHYECKUM (BUJ XHMHUYECKOM peakUMH, TEPMOJMHAMUYECKHE XapaKTEPUCTHKH, CXema
MpeBpalieHuil) u (pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (Bhas).

I'omorenHsIii xumuueckuid nporecc. OnpeneneHue U npuMmepsl. BiusHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUH IMPOTEKaHUs Ipolecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKAIIUY.

[Tonatue ontumanbHBIX Temreparyp. ONTHUManbHbIE TEMIEPATyphl Ui OOpaTHUMBIX U
HEOOPaTUMBIX 9K30- U SHIOTEPMHUUECKHUX PEAKIIHII.

I'ereporennsiii (HEKaTAIMTUYECKUM) XUMHUECKUN mponecc. OnpenencHue U MpUMEpHI.
CrtpykTypa mpoiecca U ero coctaBistomue (ctaauu). Habmionaemass CKOPOCTh XMMHUYECKOTO
npeBpaienus. O6sactu (peKUMbl) MPOTEKAHUS TPOLECcCa, TUMUTUPYIOIIAs CTa U,

I'ereporennpiii XxuMHYecKUi mporecc '"ra3 (KuaKocTh) - TBepaoe". OOocHOBaHUE,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKOW MOJIEIH JJI PEeaKIui ropeHust (MOJeNb ""C)KUMAIOIIAsICs
chepa") u Tomoxumuueckoil (mozenb 'c HeB3ammozewcTByromuMm sapom"). HaGmronaemas
CKOpPOCTh TIPEBpAIICHUS, BpPEMs MPEBPAIICHUS W IYTH HWHTCHCU(PHUKAIMH IS PA3TUIHBIX
obracrteii MpoTeKaHus mpolecca.

I'ereporennbiii XuMu4ecKuil mnpouecc '"raz (KUAKOCTb) - XKUAKOCTh". OOOCHOBaHUE,
MOCTPOCHUE M aHAIM3 MaTeMaTuueckod mozenu. HaOmromaemas CKOpOCTh MpeBpalieHUs U
oOnactu mporekanus mporecca. [lyrn nHTeHCHUKAUK [UT Pa3IUNYHBIX PEKUMOB IPOIECCa.

Karanutuueckuii npouecc. Onpenenenue, kiaccudukanus, mpuMmepsl. ['eTreporeHHbIN
KaTajau3 Ha TBepaoM KaranuzaTope. OOOCHOBaHME, MOCTPOCHHE M aHAJIU3 MaTeMaTH4eCKON
MOJIeJI Ha KaTAJIUTUYECKOW MOBEPXHOCTH U B MOPHCTOM 3epHE Katanuzaropa. Habmromaemas
CKOPOCTh IpeBpalleHus U o0jacTu mnpoTekaHus mnporecca. CrTeneHb HUCHOJIb30BaHUS
BHyTpeHHel noBepxHOCcTH. [lyTn nHTeHCH(UKAUK KaTaTUTHYECKUX MPOILIECCOB.

2.3. XuMHUYECKHE PEaKTOPHI.

OmnpeneneHre M Ha3HAYEHHE XUMHMUYECKOIO peakTopa. PeakTopbl B XHMHUYECKUX H
HEXUMHUYECKUX OTpacisiX NPOMBIIIICHHOCTH. OO030p THIIOB XUMHUYECKHX pPEaKTOPOB, HX
CTPYKTYPHBIE D3JIEMEHTHl (peakIMOHHas 30Ha, YCTPOMCTBa BBOJA U BBIBOJA, CMEILICHMS,
pasfeneHust U pacIlpeesieHus] TTOTOKOB, TeINIOOOMEHHBIE JIEMEHTHI), OCHOBHBIE IMPOIECCHl H
SBIICHUS B HUX.

CucrtemaTu3amysi IpOIECCOB B XMMHUYECKOM PEAKTOpE MO0 MacmTady HMX IMPOTEKAHHS:
XUMHUYECKass peakius, XWMHYECKHMH TNpolecc B 3JIEMEHTapHOM o0beMe, MpoLecchl B
PEaKIIMOHHOM 3JIEMEHTE M B PEAaKTOPE B IIEJIOM, - HX B3aMMOCBS3b M HEepapXHUECKasi CTPYKTypa
MaTeMaTHYeCKOM MoJesnu mpolecca B peakrtope. I[Ipumepsl mpolieccoB B pasiU4HBIX BUIAX
XUMHYECKHX PEaKTOPOB.

Knaccugukanus mporeccoB B peakTopax Mo pa3iMyHbIM MIPU3HAKAM - BUJI XUMHUECKOTO
mporiecca, OpraHu3alusl IMOTOKOB PEAareHTOB (CXeMma JABIDKEHHSI PETeHTOB Yepe3 peakTop,
CTPYKTYpa IMOTOKOB B PEAKLMOHHOM 30HE), OpraHu3alys TEIJIOBbIX MOTOKOB (TEIIOBOW PEXUM,
cxema TeTuI000MeHa), CTallMOHAPHOCTH MpoIiecca.

OOocHOBaHME M TMOCTPOCHME MAaTeMaTHYeCKOM MoOJeIM TIpolecca B peakTopax
Pa3IMYHOTO THITA KaK CHCTEMbl YPaBHEHHI MaTEpUAIBHOTO M TEIJIOBOTO OalaHCOB HAa OCHOBE
JAHHBIX O CTPYKType IOTOKa, XMMHUYECKHX TNPEBPAIICHUSAX, SBICHHUIX IepeHoca Temaa U
BEIIeCTBA W WX B3aumMojehcTBUH. CucreMatm3amms W KilacCH(DUKAIUS MaTeMaTHYeCKUX
Mo/Ieliell MPOLIECCOB B peaKkTopax.

N3oTepmuueckue mporecchl B XUMHUYECKOM peakTope. BiusHHE CTPYKTYpbl MOTOKA
(uneampbHOE CMENICHHME W BBITECHEHHE), CTAlMOHAPHOCTH IMporecca (MPOTOYHBIA U
NIEPUOINIECKUN ), TTapaMeTPOB M YCIIOBUI MPOTEKAHUs Mpoliecca (TeMrepaTypa, KOHICHTPAIHs,
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JIaBJieHHe, 00bEeM PEaKIIMOHHOM 30HbBI, BPeMsl), BUJa XUMUYECKOW peakiuu (TIpoCTasi ¥ CIOKHAs,
obpatuMass U HeoOpaTMMas) W €€ IMapaMeTpoB Ha MPOGUIM KOHIICHTPAIMM W TIOKa3aTeln
npolecca B peakrope (CTENeHb NMPEeBpAIIEHUs, BBIXOJ MPOJYKTA, CEIEKTUBHOCTH IPOLECCa).
OcHoBBI pacyera mpouecca B peaktope. ComoctaBneHne 3(QQPEKTHBHOCTH TIPOIECCOB B
PpCaKkTOpax, OIMChLIBACMbIX MOJCIAMHA UACAIbHOTO CMCIUICHUA U BBITCCHCHUS.

Hewuzorepmuyeckrne mporiecchl B XHUMHYECKHX peakTopax. OpraHuzanusi TEIIOBBIX
IIOTOKOB U PEKMMOB B XMMHUYECKHX peakTopax. Pacnpenenenue remieparypbl, KOHIEHTpaUud U
CTCTICHU TIPEBpAIlICHHS B PEAKTOPE B PEKHMax HICATBHOTO CMEIICHUS W BBITCCHCHHS,
annabaTU4eckoM u ¢ TeriooOMeHoM. CBs3b TeMmmepaTypbl W CTEIICHH IPEBpAICHUS B
angnabarndyeckoM mporecce. ComocraBieHHE € HM30TEPMUYECKHM peXHMOM. Yucio wu
YCTOﬁqHBOCTL CTalMOHAPHBIX PCIKUMOB B PCAKTOpaX UACAJIBbHOI'0 CMCIICHUS.

2.4. IIpoMBbIIIJIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha koHKpeTHBIX mpuMepax MNPEeIMETHO PACCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS ITPOLIECCOB TOMOTEHHBIX, T€TEPOTreHHBIX U KaTAIMTHUYECKHUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIC XapaKTEPUCTHKU U OCOOCHHOCTH PEKUMA, 00JIACTH MCTIOIH30BAHUS.

Moayib 3. XumMuyeckoe Npou3BoACTBO, KAK XUMHUKO-TEXHOJIOTHYeCKasi CUCTeMa
XTO).

3.1. CTtpyKTypa u onucaHHe XUMHKO-TEXHOJIOTHYE€CKOH CHCTEMBI.

XHMHYECKOE MPOU3BOJCTBO Kak XMMHKO-TexHosoruueckas cucrema (XTC). Ilonstue
cucteMbl B XTC. CocraB XTC: »aeMeHTBl, CBsA3M, HOOACHUCTEMBEL. OneMeHTbl XTC,
KJIacCU(UKAIMS 110 BHJIY MPOIIECCOB M Ha3HaueHUI0. TexHomorndeckue cBsazu meMeHToB XTC
(morokm). IlocnemoBarenbHas, IMapauielbHas, pa3BETBICHHAS, ITOCIIEIOBATEILHO-00BOHAS
(baiinac), oOpaTHast (PEIHKIT) TEXHOJIOTHYECKUE CBSI3H. VX cXeMBbl M Ha3HAYCHUE.

Onucanne XTC. Bunsl Mmogeneir XTC - onucarensHble U rpaduyeckue. OnucareabHbIe
MOJENIM - XHMHYECKas CXeMa U MaTremaTudeckas wMojaenb. ['paduueckue wmomenu -
byHKIIMOHAIbHAs, TEXHOJOTHUYECKas, CTPYKTypHas U Jpyrue (CHelualbHbIe) CXEMBI.
Hasznauenue, npuMeHeHNE U B3aUMOCBSI3b MOJICIICH.

3.2. Anamm3 XTC.

[Tonstue, 3amaunm u pesynbraThl aHanuza XTC - cocrosune XTC, marepuanbHbIi U
TEIUIOBOM OajaHChl, OKA3aTeI XMMUYECKOTO IIPOU3BO/ICTBA.

CpoiictBa XTC Kak cHCTEMbI: B3aMMOCBS3aHHOCTb DPEKHUMOB 3JIEMEHTOB, pa3jvuue
ONTUMAJIBHOCTU DJJIEMEHTa OAWHOYHOIO M B CHUCTEME, YCTOMYMBOCTH U CYILECTBOBAaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MarepuanbHbli ¥ TEIUIOBOM OanaHchl. MeToiMKa COCTaBIEHUS M pacueTa MaTepUalbHbIX
u terioBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax ¢
perukioM. @opMbl IpeCTaBlIeHNs OalaHCOB (TaONUIIbI, TUArPaMMBI U JIP.).

MartepuanbHblii  OamaHc  JUIsi  MacCOOOMEHHBIX M PEAaKIHOHHBIX  DJIEMEHTOB.
Hcnonb30oBaHuEe CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX M MeX(]a3HbIX OanaHCOBBIX
cooTHowmieHUH. CTeXHMOMETpUYECKHE COOTHOIIEHHUS M MX pa3HOBUAHOCTH. (CreneHb
VICIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

DOHTaNbIUMHBIN, SHEPreTUYECKHM (IO MOJTHON PHEPrUM) U HKCEpPreTUUecKuil OamaHchl U
KII. Ux conocTaBieHue u ucnoyib3oBanue B ananmse XTC.

3.3. Cunre3 XTC.

Ilonsaite m 3anaum cuHTe3a (mocrpoennsi) XTC. OcHoBHBIC 3Tanbl pa3padoTKu
XTC. Posb maTeMaTH4eCKHX U IBPUCTHYECKHX METOHAO0B.

OcHoBHble KoHUenuuu npu cuHTrese XTC: MONHOE HCIOJNB30BAHNUE CHIPHEBBIX U
HHEPreTUUECKUX PECYPCOB, MUHUMHU3AIMS OTXO/I0B, ONTUMAIBHOE HCIIOJIb30BAHUE alaparypshl.
Nx conepxanue U crocoObl peanusanui. KoMOMHMpOBaHHBIE NMPOHM3BOJCTBA, COBMEILEHHBIE
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MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJIOTUYECKUE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJOOTXOAHbIE IPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTH
U IPUMEHEHUE.

OpHOpOIHBIE TEXHOJOTHMYECKHE CXEMbl: CHCTEMa pEKYyNepaTUBHOTO TeMI000MeHa,
CUCTEMa pa3/IeIeHUss MHOTOKOMIIOHEHTHOIN CMECH, cucTeMa peakTopoB. OCHOBBI IOCTPOEHUS UX
ONTUMAJILHOU CTPYKTYPhI

Mooyns 4. Illpomvruiniennsie xumudeckue npou3eo00cmad.

XUMHYECKHE NPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KAaK peanu3alys U3y4eHHBIX
TEOPETHUYECKUX OCHOB XMMHKO-TEXHOJIOTMYECKUX MporeccoB U XTC, KOHLENIUI MOCTPOCHUS
BoIcOKOd(pexkTnBHOM XTC. OCHOBHOHM akIeHT Jenaercs Ha (PU3MKO-XMMUYECKHE OCHOBBI
KOHLICTIIIMM  ITOCTPOEHUsI TEXHOJOTMYECKOW CXEMbl MPOU3BOJACTBA U €ro  MOJCUCTEM.
[IpousBoacTBo cepHoii kucinothl. [IponsBoacTtBo ammuaka. [Ipon3BOACTBO a30THOW KHUCIIOTHI.
IIpou3BoaCTBO CTHpOIIA.

Mogayasb 5. CoBpeMeHHbIe TEHAEHIIUM B PA3BUTHH XUMHYECKO TeXHOJIOTHH.

Tekymiee cocTosITHUE XUMUUECKOW TMTPOMBIIIUICHHOCTH B MUPE U TCHACHIIMH €€ Pa3BUTHSI.
[lepcniekTUBHBIE UCTOYHUKH CBIPhS U dHeprun. Kimactepuzaius XuMU4eCKON TPOMBIIIUIEHHOCTH.
CoBMmelieHHbIe Tpolriecchl. ['mOKkMe M mepecTpanBaeMble TEXHOJIOTHYECKHE cXeMbl. HoBble
XUMHUKO-TEXHOJIOTUIECKHE MPOIIECCHI U CITOCOOBI OydeHUS POAYKTOB. HaHOTEXHOIOTHSI.

4 O0beM yueOHOi 11 CUMNIMHBI

. B 3aueTHEBIX B akanem.
Buabl yueOHoii padboThI
eIMHULIAX qacax
OO0mas Tpy10eMKOCTb JIMCHUILIUHBI 110 Y1eOHOMY 7 252
ILUIAHY
Konrakrnasi padora (KP): 2,22 80
Jlextuu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
JlabopaTopnsie 3ausartust (JI3) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Buj koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
(36)
IlonroroBka K sK3aMeHy 1 35.6
KonrakTHadg arrecranus 04
Brs1 yuebHoii pa6oThi B 3auernsix | B actpoHOoM.
eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 7 189
MJIaHy
Konrakthas patora (KP): 2,22 60
Jlexruu (JIek) 0,89 24
[Tpaktunueckue 3anstus (I13) 0,89 24
JIaGopartophsie 3ansaTHs (JI1ab) 0,44 12
CamocrosiTesabnas pa6ora (CP): 3,78 102
Bupa xouTpoJsi: 3a4er / 3k3aMeH Jx3ameH (27)
IloaroroBka K 3K3aMeHy 1 26.7
KonrakTHad arrecranus 0.3

AHHOTalus padoyeil nporpaMmMsl JMCHUILIMHBI « CHCTEeMBbI yIIpaBJIeHUsI XUMHUKO-
TexHooruueckumu npoueccamu» (b1.517)
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1. Heab AMCHMIVIMHBI — HAYYUTh CTYJCHTOB TEOPETHMYECKHMM 3HAHUSM B 00JacTH
aHalu3a M CHHTE3a CHCTEeMa aBTOMAaTHYECKOTO pPEryJIMpOBaHUsA, CIIOCOOHBIX TI'PaMOTHO
UCIIOJIb30BaTh COBPEMEHHBIE METOJbl U CPEACTBA ABTOMATU3ALMHM XUMHKO-TEXHOJIOTMYECKHUX
IPOLIECCOB.

2. B pe3yabrare wu3yYeHHUs JUCHHMILUIMHBI oO0y4yamoumuiicss 10 mporpamMmme
0akajaBpHUaTa q0JIKeH:
odsnanarthb ciaenyromumu odomenpodeccuonaiabubivu (OIIK) koMnereHIUAMMU:
—  CIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B NpO(ecCHOHANIbHOM  JeATENIbHOCTH,  HPUMEHATh  METObI
MaTeMaTU4eCcKoro aHanamn3a u MOJCIIUPOBAHUS, TEOPETHUUECKOTO u
AKCIEpUMEHTaNbHOro nccienoBanus (OITK-2);

3HATh:
— OCHOBHBIE IOHATHS M OIpPEIEICHHUs B O0JIACTH YIIPaBJIEHUS XUMHKO-
TE€XHOJOTMYECKUMH MTPOLIECCAMU;
- MaTEMaTHYECKOE OINMCAHME DJIEMEHTOB CHCTEM  aBTOMAaTHYECKOIO
perynupoBanus (CAP) Bo BpeMEHHOH U 4aCTOTHBIX 00J1aCTAX;
- MeToA mpeoOpa3oBanus Jlammaca W TMOHATHE TEPENATOYHON (QYHKIIUH
snemenToB CAP;
- TUIIOBBIE 3aKOHBl PETyJIMPOBaHMsI M METOJAbl pacyera IapaMeTpoB
HacTtpoek CAP;
- METO/Ibl pacyeTa OJJHOKOHTYPHBIX KacKaJHbIX U KOMOUHUpOBaHHBIX CAP;
- CTPYKTYpbl ~ CHCT€M  YIpPABJIEHHUS  TUIIOBBIMU  TEIJIOOOMEHHBIMH,
MacCOOOMEHHBIMU U PEaKTOPHBIMH ITPOLIECCAMHU.
yMeThb:
- MIPOU3BOJIUTH JIMHEAPU3ALNIO AHATUTUYECKUMHU U YUCICHHBIMU METOAAMU
HenuHenHbIx X TII;
- MIPOU3BOJIUTH ANIPOKCUMAIMIO KPUBBIX pa3roHa W pacyeT NepeaTOYHbIX
GyHKIMI 00beKTa yIpaBIeHUs;
- OCYIIECTBIATH Npeodpa3zoBanue Jlamnaca;
- OCYILECTBIATh pacdyeT BPEMEHHBIX M YaCTOTHBIX XapaKTEPUCTUK
aJIeMeHTapHbIX 3BeHbeB CAP 1 pa3nnyHbIX 3aKOHOB PETYJINPOBAHMS;
- OCYIIECTBISTh CHUHTE3 M aHaJIU3 OJHOKOHTYPHBIX, KAaCKaJHbIX H
koMOuHMpoBaHHbIX CY XTII;
- pa3pabaTbIBaTh CUCTEMBI YIIPaBJICHUS TUIIOBBIMH XUMHKO-
TE€XHOJIOTMYECKUMH MTPOLIECCaMU;
BJIA/JIETh:
- HaBBIKAMHU CTPYKTypHOro M mnapamerpudeckoro cunreza CY XTII Bo
BPEMEHHON U YaCTOTHOM 00J1acTsX;
- HaBbIKAMU  pacyera  MnepelaToyHbIX  (GyHKUUMH  oObekra 1o
HKCIEPUMEHTAIbHBIM JJAHHBIM (KPUBBIM pa3roHa);
- HaBbIKaMu ontuMuzanuu padorsl CY XTII;
- HaBbIKAMHU TPOEKTHUPOBAHUS CHUCTEM YIPABICHUS TUIIOBBIMU XHWMHUKO-
TE€XHOJIOTUYECKUMH MPOLIECCaMHU.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenue. llenu u 3amaum kypca. KpaTkuil MCTOpUYECKHN OYEpPK CO3/IaHMUSI CUCTEM
aBTOMAaTHYECKOI'O PETYIMPOBAHMUS.

Moayas 1. OcHOBHBIE TOHSTHS M OINpeAeleHHs B 00JIacTH YIpPaBICHUS XUMHKO-
TEXHOJIOTHYCCKUMH ITpoLECCaMn
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OcHOBHBIE  TEpPMUHBI U  OIpENEICHMsS. XUMHUKO-TEXHOJIIOTMYECKMH  Mpolecc.
Perynupyemass mnepeMeHHas. YOpapisioomMe W BO3MYyIIAamOIMe Bo3aeucTBus. Cucrema
aBromarnueckoro peryiaupoBanus (CAP). biok-cxema CAP.

Hepapxuueckass CTPyKTypa CHUCTEM YIPABJICHHA XUMHWYECKUMH IPEIIPUITHIMM.
Hepapxuueckass CTPYKTypa XUMHUYECKMX mpeanpusthil. CTpykTypa HHTErpUPOBAHHBIX
ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJICHUS XUMUYECKUMU NPEeAIPUATHAMHA. OCHOBHBIC ITIOHATHUS
o cucremax aBroMmaruueckoro perynupoanust X TII. brnok-cxema CY XTII.

Knaccudukanms cucrtem ynpapinenuss XTII. Ilo Bumy maTreMaTH4ecKOro OIMCAHMS:
nuHeinble u HenuHelinple CY XTII. o npuHuMmy peryaupoBaHus: pa3OMKHYTbIE, 3aMKHYTBIE,
KOMOMHUpPOBaHHbIE W aganTuBHblEe. [0 (QyHKIMOHANBHOMY Ha3HAUYEHUIO: CTAOMIM3HUPYIOLIME,
ciepsgme W nporpammubie.  Ilo  4duMcny KOHTYpPOB — YIpaBi€HUs: OJHOKOHTYPHBIE U
MHOTOKOHTYpHbIE. [lo 4nciy ynpaBiseMbIX NEPEMEHHBIX M YIPABISAIOIIUX BO3JCHCTBUI:
OJIHOCBSI3HBIE 1 MHOT'OCBSI3HBIE.

KauecTBO, ObICTPOAEHCTBIE U YCTOHYMBOCTH CUCTEM ABTOMATHYECKOTO PEryJIMpOBaHUS
(CAP). OcHoBHBIE TTOKa3aTeNHN YCTOWIMBOCTH, ObICTpoaeticTBus 1 kauectBa CY XTI

Oranel aganusa u cuare3a CAP. ITociaenoBarenpuoctu stanoB cuare3a CY XTII: apanus
XTIl kak oOBEKTa ympaBieHHs (BBISIBICHHUE YIPABISIEMBIX MEPEMEHHBIX, YIPABISIONINX U
BO3MYyILAIOMUX Bo3aeicTBuil), cunte3 cTpykTypsl CY XTII u BbIOOp 3aKOHA peryiaupoBaHUS.
Pacuer onTMManpHBIX MAapaMeTPOB HACTPOEK PETYIATOPOB M INPOBEICHHE HMHUTALMOHHOTO
moaenupoBanust CAP. Beibop TexHuueckux cpencts peanusauuu CAP u ee BHenpeHue.

Mopayas 2. JluHeilHble CHUCTEMBI aBTOMAaTHYECKOro peryiaupoBaHusi. OCHOBBI
MaTEMaTHUYECKOT O ONHUCAHUS

Cratuyeckue M JUMHAMUYECKUE XapakTepucTHUKu diemMeHToB CAP. JluneliHble u
HeJlMHelHble cratndeckue xapakrepuctuku XTII. Metonsl nuHeapu3anuu: aHaJIUTUYECKUE U
ynciieHHble. J[uHamuyeckue xapaxktepuctuku snemeHToB CAP. Ilepexonnbie mporeccsl B
JAUHENHbIX cucteMax. Cucremsl, onucbiBaeMble AuddepeHInalbHBIMA YPaBHEHUSIMH TIEPBOTO,
BTOPOT0 U 00Jiee BBICOKUX HOPSAIAKOB.

Tunossie 3BeHpss CAP. BpemeHHbIE XapakTEpUCTUKH 3JIEMEHTapHbIX 3BeHbeB CAP.
Bpemennsie XapaKTEPUCTUKH YCHWJIMTEIIBHOTO, MHTErPUPYIOLIETO, UJI€aTbHOTO
T epeHMpyIonero, HMHEPUUOHHOTO 3BEHBEB IEPBOIO U BTOPOro  TOPSJIKOB U
K0J1e0aTeJIbHOTO 3BEHA.

IIpeoOpasoBanue Jlammaca. Ilepenarounsle (yHKIMM 31eMeHTapHbIX 3BeHbeB CAP.
[IpuMeHeHrEe OmnepaloOHHOTO HMCUYUCIEHUS s pemeHus auddepeHIManbHbIX YpaBHEHUH.
[TpeoOpa3zoBanue Jlannaca. OcHOBHBIE CBOMcTBa opuruHana. Pacder mepenaTo4HbIX (YHKLIUH
aneMeHTapHbIX 3BeHbeB CAP: ycunuTenbHOe 3BEHO, WHTErpUpYIOLIEe 3BEHO, MJI€aIbHOE
g depeHImpyroliee 3BeH0, UHEPLIMOHHOE 3BEHO MEPBOT0 MOPSIIKA.

YacToTHBIE XapaKTEPUCTHUKU JJIeMEHTApHbIX 3BeHheB CAP. Metonq 4acTOTHBIX
XapaKTEePUCTHK. AMIUIMTYJHO-4aCTOTHbIE M  (Da304acTOTHBIE XapaKTEPUCTUKH JIMHEHHBIX
cucrteM. BemecTBeHHble M MHHMMBIE YacTOTHBIE XapaKTEpUCTUKHM. Pacder 4acTOTHBIX
XapaKTEpUCTHK AJIEMEHTapHBIX 3BEHBEB: YCUWJIMTEIIBHOTO UHTErPUPYIOLIETO,
TG hepeHIMPYIOIIEro, THEPLUOHHOIO 3BEHbEB NIEPBOIO U BTOPOIO MOPSAAKOB U 3BEHA YHCTOTO
3aras3abIBaHusl.

Tunosele 3aKOHBI PETYIUPOBAaHUS. BpEMEHHbBIE U YAaCTOTHBIE XapaKTEPUCTUKHU 3aKOHOB
perynupoBanus. BpemeHnnsle u yactorHsle xapakrepuctuku II, W, 11U, II{ u IIM/I-3ak0oHOB
PEryIMpOBAHMUS.

Mopnyasb 3. AHam3 pa6oTsl 0AHOKOHTYpHOIT CAP

YcroiuuBocts CAP. Kputepun ycroitunBoctu. Ilepenatounsie GpyHKINN pa3oMKHYTON
U 3aMKHYTOH ofHOKOHTYypHOU CAP. IlpeoOGpazoBanue CTpyKTYpHbIX OJ0K-cxeM. CUTHaibHbIE
rpadsl. AnreOpanueckue U 4aCTOTHBIE KPUTEPUH YCTOHUMBOCTU JHUHEHHBIX CAP.

Pacuer mapamerpoB HacTpoek CAP. IIpsiMble 1 KOCBEHHBIE METO/IbI pacyeTa MapaMeTPOB
HacTpoek CAP. Pacuer onTumanbHbIX mnapameTpoB HacTpoek [IM-perynaropa c¢ momouisio
YAaCTOTHBIX XapPAKTEPUCTHK.
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Moayas 4. Meroabl NOBBIINIEHHST KadyecTBa  PeryJiMpOBAHMS  XHMHKO-
TEXHOJOTHYeCKHX MPOLecCcoB

Kackagnblie cuctemMbl aBTOMAaTUUECKOTO peryinpoBanus. CTpyKTypHasi cxema KacKaJHbIX
CAP. Pacyer mnepenaTouHbiX (YHKIIMH SKBHBAJICHTHBIX OOBEKTOB PETYIUPOBAHMS IS
OCHOBHOT'O M BCIIOMOTATEIbHBIX PETYIISITOPOB.

KoMOuHnpoBaHHbIE CHCTEMBI aBTOMAaTHYECKOI'O PEryJIHpPOBaHUS. Y CIIOBUE aOCOIIOTHOM
WHBAPUAHTHOCTU PETYIUPYEMOl MEPEeMEHHON OTHOCUTEIHHO BO3MYIIAIOUIETO BO3JACHCTBUSI.
Pacuer nepenaTouHoil pyHKIHMK yCTPOMiCTBa BBOIA MO BO3MYILAIOIIEMY BO3/IEHCTBUIO.

AJTanTUBHBIC CHCTEMBI aBTOMATHYECKOTO perynupoBanus. Kiaccupukanus aganTuBHBIX
CY XTII. IlouckoBble U OECHOMCKOBBIE CaMOHACTpauBarolMecs CHCTeMbl. Vcmoib3oBaHue
sTaNIoOHHbIX Mojeneit B agantuBHbX CY XTII.

Moayas 5. Cucrembl aBTOMaTHYECKOIO PEryJIWpPOBAaHUS  THUIIOBBIX  XHUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB

CAP TtemmooOMeHHBIX TiporieccoB. CTPyKTypbl M OJIOK-CXE€MBbl OJHOKOHTYPHBIX,
KOMOMHHMPOBAHHBIX, KACKaJHBIX U MHOTOCBSI3HBIX CAP Tenin000MeHHBIX IPOLIECCOB.

CAP wmaccooOMeHHBIX TpoueccoB. CTPyKTypbl U OJOK-CXEMbl OJHOKOHTYPHBIX,
KOMOMHHMPOBAHHBIX, KACKaJAHBIX U MHOTOCBSI3HBIX CAP MaccooOMEHHBIX MPOIECCOB.

CAP peaktopubix mporeccoB. CTpyKTypbl U OJOK-CXEMBl  OJHOKOHTYPHBIX,
KOMOWHHUPOBAHHBIX, KACKAHBIX U MHOTOCBSI3HBIX CAP peakTopHBIX IIpOIIecCOoB.

4. O0beM y4eOHOMH JUCHHUILINHBI

. B 3aueTHbIx B akanmem.
Bunel yueOHOI paboThI
eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Konrakrhasi padora (KP): 1,3 48
Jlextuu (JIek) 0,9 32
JlabopaTopnsie 3anstus (JI3) 0,4 16
CamocrositesibHas pa6ora (CP): 2,7 96
CamMoCTOSATENIbHOE U3YYCHHUE Pa3/ICIIOB TUCIMILIHHEI 57 95,8
KonTtakTHas camocrositenpHast paborta ’ 0,2
3aver ¢
Bup xonTpoJsi: 3a4er / 3k3aMeH - .
OLICHK O

o B 3auernsix | B actpoHOM.
Bunel yue6HoI paboThl
eIMHUIIAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IJIaHY 4 108
KonraktHas pa6ora (KP): 1,3 36
Jlexuuu (Jlek) 0,9 24
JlaGopartopubie 3ansaTus (JI3) 0,4 12
CamocrositesbHas padora (CP): 2,7 72
CaMocTosTeIbHOE U3YUEHUE PA3/IETI0B TUCIUILIMHBI 27 71,85
KonTtakTHas camocrosiTenbHast pabora ’ 0,15
3aver ¢
Bup koHTpoOJIsi: 3a4eT / IK3aMeH - .
OLICHKOH

4.4.2. JTMCHUILUINHBI BADUATHBHOI YacTH (00s13aTe/IbHbIE TUCIUTLINHBI)
AHHOTanus padoveil NPOrpaMmMbl JUCHUIIMHBI «OCHOBBI IKOHOMMKH U YIIPABJICHHUS
npoussoacrsom» (b1.B.O/1.1)
Henp AUMCHMIUIMHBI - TOJXYYEHHE CHCTEMbl 3HAaHUH 00 DIKOHOMHUYECKUX
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3aKOHOMEPHOCTSIX  (YHKIMOHMPOBAHUS  NPOMBIIUIEHHOTO  TMPOU3BOJCTBA B  CUCTEME
HAI[MOHAJILHOW 3KOHOMHUKH, (HOpMHpOBaHHE SKOHOMHUYECKOTO MBIIIJICHUS U UCHOJIb30BaHUE
IIOJIYYEHHBIX 3HAHUM B IIPAKTUYECKOMN AESITEIBHOCTH.

2. B pe3yabTraTe u3ydyeHus JUCHHUILIMHBI 00y4aONIUiics M0 porpamMme

O0akajiaBpuaTa J10JI/KeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

ObwexynbmypHuiMU:

— CIIOCOOHOCTH HCIOJIb30BaTh OCHOBBI DKOHOMHYECKMX 3HAHMA B Pa3IUYHbBIX
chepax xusnenestenpaoctu (OK-3).

3namo:

— OCHOBBI 5KOHOMHKH B PA3JIMYHBIX cepax KU3HEACITeIbHOCTH;

— METO/ibl pa3pabOTKU ONEPATUBHBIX U MPOU3BOICTBEHHBIX IUIAHOB;

— METOABI ¥ CI0CcOOBI OIIATHI TPYA;

Ymems:

— COCTAaBJIAATh OTUYETHI MO BBHIMOJIHEHUIO TEXHUYECKUX 3a/1aHU;

— TOTOBUTH HMCXOJIHBIE JaHHBIC JJIsI BHIOOpAa MU OOOCHOBAaHHS HAYYHO-TEXHHUYECKUX H
OpPraHU3aI[MOHHBIX PElIeHUI HA OCHOBE YKOHOMUYECKOTO aHAN3a;

— paspabatrbiBaTh OIEpaTHBHbIE IUIaHBI PA0OT MEPBUYHBIX IPOM3BOACTBEHHBIX
MOJIpa3/iesIeHui;

Braoemy:

— METOJaMH M HMHCTPYMEHTaMU TPOBEACHUS SKOHOMHYECKOIO aHajau3a 3aTpaT u
PE3yNIbTATOB JIEATEIBHOCTH MPOU3BOICTBEHHBIX MOIpa3AeIeHU;

— UHCTPYMEHTAMM IUIAHUPOBAaHUS U BBIIOJHEHUS MEPOIPHUATHH MO IPOU3BOJACTBY
IPOJTYKIIHH;

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Mopnyas 1. BBenenne. OcHOBbI PHIHOYHOI IKOHOMUKH

DKOHOMHYECKHE MOTpeOHOCTH, Omara U pecypcbl. OOIIECTBEHHOE MPOU3BOACTBO U
HSKOHOMHUYECKUE OTHOIIEHUs. [Ipon3BoaCTBEHHBIE BO3MOKHOCTH OOIIECTBA U SKOHOMMUYECKUN
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBaroleil MpeneabHOU
noJyie3HoCcTUM. TpaguiuoHHas 3koHomMuueckas cuctema. CoOCTBEHHOCTh: (OPMBI M IYTH HX
npeoOpa3oBaHusi. PbIHOYHBI MexaHM3M crnpoca U npeanoxkeHus. CoBeplieHHas U
HECOBEpIIeHHAss KOHKYpeHIMU. CyIIHOCTh U yCIIOBUS BO3SHUKHOBEHHS phIHKA. BUIbI pBIHKOB U
ux crpykrypa. @ynkuun peiHka. ToBap u ero cpoiictBa. Cnpoc M IPENTIOKEHUE HAa PHIHKE.
[Tonstue «@nactuyHocTh». CoBeplIEHHAss M HECOBEPIICHHAs KOHKYpeHUUH. MoHomonus.
Onurononus. IloHATMe HaNMOHAIBHOW HOKOHOMHKHM, OCHOBHBIE MaKpPOIKOHOMMUYECKHE
nokazatenu. [loTrpebnmenus wu cOepexenus. [IpousBoncTBo, OOMEH U pacmpeneieHue.
[Torpebnenue, coeperxeHue, HHBECTULIMU TOBAapoB U yciyr. duHaHCcoOBas cucreMa U (puHaHCOBast
nosuTUKa oOuiecTBa. Hajoru u Hajorosast cucrema.

MopnyJb 2. JKOHOMHYECKHE OCHOBBI YIIPABJICHHS NMPOU3BOACTBOM

[Ipennpusitie Kak CyOBEKT pPBIHOYHOIO XO3sIMicTBa. ODKOHOMHUYECKHE 3aKOHBl U
0COOEHHOCTM MX TMpOSABICHUS Ha mOpeanpustud. Ponp  crenuamucra XUMHUYECKOH
npoMblieHHOCTH. [lpeanpustue B cucteme pbhIHOYHOM SKOHOMUKH. [Ipeampusatue — kak
CyObeKT M  OOBEKT MpEeIIpPUHUMATENIbCKOM  JeSATeNbHOCTH. 3aKoHoJaTenbHass  0asa
MpeIPUHUMATEIBCKON JlesaTenbHOCTH. HopMmaTuBHO-IIpaBOBbIE AaKThl, pErjJaMEeHTHPYIOIINe
NeSITeNbHOCTh npeanpuarus. OpraHu3aliOHHO-TIPABOBbIE  (POPMBI  MpEANPUHUMATENHCKOM
JEeSTeIbHOCTH U KPUTEPUH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHENIHSAS U BHYTpEHHAS cpena
npeanpusTHs. MarepuanbHO-TeXHUYeckass 0a3a mpousBojacTBa. ChIpbeBasi M TOIUIMBHO-
sHepreTuueckas 0a3za XUMHYECKMX TNpou3BoAcTB. [IpousBojacTBeHHass mporpamMma U
IPOM3BOJICTBEHHAsI MOIIHOCTh MpeanpusaTHs. KauecTBO U KOHKYpEHTOCTIOCOOHOCTh MPOAYKIHH.
DKOHOMHYECKOE OOOCHOBaHHME BBIOOpa CBIphS W  TOIUIMBA. PecypcocbOepexeHue.
ATNBTEpHATUBHBIE HCTOYHUK CBhIpbS M DHEPrUU. MaTepHalbHO-TEXHUYECKHE PECYPCHI
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npeanpustis. OCHOBHBIE MPOU3BOACTBEHHBIC (DOHIBI XUMHUYECKUX MPEANPHUATHN: TOHATHE,
KJaccudukanus u cTpykrypa. [lonstre u cTpykrypa, U olleHKa OCHOBHBIX cpencTB. [lokazarenu
UCITIOJIb30BaHUSI OCHOBHBIX IPOW3BOACTBEHHBIX (OHIO0B. M3HOC M amopTH3amus, W OLEHKa
3¢ ()eKTUBHOCTH HCIOIB30BAaHUSI OCHOBHBIX IPOU3BOJICTBEHHBIX (HOHIOB. Bocmpon3BoacTBo
OCHOBHBIX cpelacTB. OOOpOTHBIE CpEACTBA MNPEANPUATHS: IOHSATHE, COCTaB U CTPYKTypa.
Hctounuku ¢dopmupoBanus 000pOTHBIX cpeAcTB. OO0opaunBaeMOCTh OOOPOTHBIX CPEJNCTB.
Marepuanbaple 3anacel Ha INpeaupusTuu. Tpynosele pecypcebl npennpustusa. Ilepconan
OPEeNnpUsITHs. U ero CcTpykTypa. O¢GdeKTUBHOCTh HCHOJIb30BAaHUS IEpcoHaia U paboyero
BpemeHu. [IpomsBoauTenbHOCT TpyZAa M oruiata Tpyna. OpraHuszamnus 3apabOTHOM miaThl Ha
npeanpusatii. [IpoM3BoaUTENBHOCTh TpyJa: IMOHATHE, IOKA3aTed W METOJbl HU3MEPEHUSI.
WupuBuayaneHass W OOLIECTBEHHas IPOM3BOAMTENBHOCTh TpyAa. Pe3epBbl U (akTophl
MOBBIIICHUST TPOU3BOAUTENBHOCTH Tpyaa. Dopmel, cucTeMbl M pa3Mep oOIUlaTel TpyAa Ha
MPEANPUITUH.

Moayab 3. TeXHUKO-IKOHOMHMYECKH A AaHAJIN3 HHKEHEPHBIX PelleHnii

Jloxonpl M pacxoabl Ha MIPOU3BOJACTBO, M PEATM3ALUUI0 IPOAYKLHMHU IPEINPHUSITHSL.
W3nepxku TpOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPHUOBUIb, PEHTA0ENTBHOCTh U
neHooOpazoBanue. IloHsATue 3arparbl Ha MPOU3BOJACTBO M  peAlM3aALUI0  MPOIYKLIUU
(cebectouMocTb). Buapl u 3Hauenue kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
IIPOM3BOJCTBO M pPEATU3ALUI0 NPOAYKUUU. TEXHMKO-3KOHOMMUYECKUH aHajIu3 HHYKEHEPHBIX
pemiennii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U pEATHU3ALMIO MPOIYKIMH B
KOMIUIEKCHBIX ~IMpou3BojAcTBaX. (OCHOBHBIE ITyTH CHWXKEHMsSI 3aTpaT Ha IPOU3BOJCTBO
nponaykuuu. Joxonsr npennpustus. [lonsTHe npuObLIM U A0X0Ja MPEANPHUITHS, METOABl HX
pacuera. PeHtabenbHOCTh, €€ BUABI M MeTOAbl pacyera. [lyTW mOBBIICHWS TPUOBUTH |
peHTa0enbHOCTH Ha mnpeanpustusix. llenooOpazoBanue u 1eHOBas monuTuka. llena Ha
OPOAYKIMIO M MPUHIMIBI IIeHooOpa3zoBaHus. Bunbl neH. CTpykTypa LE€HBI, CUCTEMa LIEH.
BzaumocBszu 1en u wu3gepxek. llenoBas mnonutuka. Pa3pa®oTka 11€HOBOW CTpaTeruu.
OHUHAHCOBO-KPEAUTHBIE OTHOIICHUS MPEINPUATHI M cHcTeMa HaioroobmoxxeHus. IlonsTue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpusatus. llpuHuumnel Hamoroobnoxenus. Hamoru u
IUIATEXKU, YCTAaHOBJIEHHBIE 3aKOHOAATEIbCTBOM: BHJbI, CTABKH, OOBEKTHI HAJIOr000JIOKEHUS U
CPOKH YIUIaThl Hajlora B OIOJDKET.

4. O0beM y4eOHOH JUCHUILIMHBI

B
. B akanewm.
Bunsl yaeOHOM paboThl 3aYETHBIX
yacax
eIMHUIIAX
O0mas TpPyA0EMKOCTh JMCIHHILIMHBI 10 Y4e0OHOMY IIAHY 3 108
Konrakthas patora (KP): 0.9 32
Jlexrum (JIek) 0,45 16
[Tpaktiueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2.1 76
CaMoCTOsATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 75.8
KonTakTHas camocTosTenpHas paborta 0.2
Buja KOHTpOJISI: 3a4eT ¢ OLEHKOM - -
B
. B actponom.
Buzsl yaeOHOM paboThI 3aYETHBIX
qacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonraktHas pa6ora (KP): 1 24




Jlexmn (Jlek) 0,45 12
[Ipaktuueckue 3ausrtus (I113) 0,45 12
CamocrositesbHas padora (CP): 2 57
CaMocTOosSTeNbHOE U3YUYCHUE PA3/IeNIOB TUCIIUIUIMHEI 56.85
KoHTtakTHas camocTosTenbHas pabota 0.15
BuJ KOHTpOJIs1: 3a4eT ¢ OLeHKOI - -

AHHOTanus padoyei nporpammsl Jucuuniinnbl «[IpaBoBenenne B
JHepropecypcocéeperaommx Xummueckux npoussoacreax» (b1.B.0/12)

1. leay AUCHUIIHHBI:

—  OBJAJICHHE OCHOBAMHU MPABOBHIX 3HAHUI;

—  ¢dopMUpOBaHKE TPABOBOM KYIbTYpPhl aKTHBHOT'O, 3aKOHOTIOCTYIITHOTO TPaXIaHUHA.

2. B pe3yabTaTe M3y4eHus1 AMCHMUILINHBI 0aKaJaBP 10JIKEH:

Obnadams cnenyronumu  oOmekynbTypabiMu  (OK) u mpodeccuonanpabivu  (I1K)
KOMITETCHIIUSIMU:

CIIOCOOHOCTBIO MCMOJB30BaTh OCHOBBI IPABOBBIX 3HAHUM B pa3iHYHBIX cdepax
nesrensHocTH (OK-4);

3Hnams.

—  OCHOBBI POCCHICKOM MPaBOBOM CUCTEMBI U POCCUNCKOI0 3aKOHOATEJILCTBA, OCHOBBI
opranu3anui 4 (GYHKUUOHUPOBAHUS CYACOHBIX M HWHBIX IIPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTEILHBIX OPTaHOB;

— TpaBOBBIC W HPABCTBEHHO-ITHYCCKHE HOPMBI B chepe mpodheccHoHaTBHOMI
JesATeIbHOCTH;

— TpaBOBbIe HOPMBI, PErYJIHPYIOIIME OTHOIIEHUE YelIOBEKa K YEIIOBEKY, OOIIECTBY,
OKpYXarollien cpene;

— TIpaBa U 0053aHHOCTH I'PaXIaHUHA;

—  OCHOBBI TPYJIOBOTO 3aKOHO/IaTEIILCTBA;

—  OCHOBBI XO3SIICTBEHHOIO IIPaBa.

—  TpaBOBbIe HOPMHI B cepe Oyayieit npohecCHOHaTbHOM NeSTEIbHOCTH.

Ymemn:

—  HCIIOJIB30BaTh 3TUYECKUE U IIPABOBBIC HOPMBI, PETYIUPYIOILINE OTHOLICHUE YEIIOBEKa
K 4YeJIOBEKY, OOILIECTBY, OKpYXarolleil cpene, MCIONb30BaTh MpaBa W CBOOOJBI YeJIOBEKa U
rpakAaHUHA [P pa3paboTKe COLUATIbHBIX MPOEKTOB;

—  HCIIOJIB30BaTh U COCTABIIATH HOPMATHUBHBIEC U IIPABOBBIE JOKYMEHTBI, OTHOCALIUECS K
npodeCCHOHATIBHON JEATeNbHOCTH, NPEANPUHUMATh HEO0OXOAUMBIE MEPhl K BOCCTaHOBJIEHUIO
HapyILIEHHBIX IIPaB;

— peanu3oBBIBAaThH MpaBa M CBOOOJBI UENOBEKAa M TpaKAaHWHA B Pa3IMuYHBIX cpepax
JKU3HEEATEIILHOCTH.

Braoemw:

—  HaBBIKAMU IIPUMEHEHUS 3aKOHOJATEIbCTBA IIPU PELICHNUN ITPAKTUYECKUX 3a/1ad.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Ilonsatne wu mnpusHaku rocyaapcrBa. Dopmel rocynapcrsa. @PyHKIUHM ToOCyAapcTBa.
ITonsiTne n npusHaku npaBa. OCHOBHBIE ITPAaBOBBIE CHCTEMBI COBPEMEHHOCTH. [IoHsATHE M BHIBI
UCTOYHUKOB IpaBa. OmpeneseHne 3aKOHAa M IOJ3aKOHHBIX AaKTOB. [IefiCTBME HOpPMaTHBHBIX
MIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE TPaBOBBIX HOPM, X CTPYKTYpa.
Cucrema mpaBa. YacTHoe W myOiauuyHOE MpaBo. MarTepuaibHOE M MpoOIecCyalbHOE IPaBo.
[TpaBooTHOLIEHHE: OOBEKT, CYOBEKT U COAEpKaHUE MPAaBOOTHOIIEHUH. FOpunnyeckue GpakThl.

Koncturynus — ocHoBHoit 3akoH Poccuiickoit ®@enepaunn. denepaTuBHOE yCTPOUCTBO
P®. Cucrema rocynapcTBEHHBIX OpraHOB M NpUHLMN pasnencHus Binacreil B PD. Ilonstue
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rpaxnancTea. [lpusHanue, coOirofeHUe, 3allMTa PaBHBIX IMPAB JKEHIIMH W MYXYHH Kak
OCHOBHasl 0053aHHOCTb T'OCYAapPCTBA.

[TonaTue u npeaMeT aAMUHUCTPATHBHOTO mpaBa. Ob6mas xapakrepuctuka Kogexca PO 06
aJMVHHMCTPATUBHBIX INPAaBOHAPYIICHUAX. AJIMUHUCTPATUBHBIC IIPAaBOHAPYILEHUS: IOHITHE U
IpU3HAKU. AIMUHUCTPATUBHAS OTBETCTBEHHOCTh: IOHATHE U NpUHLMUIBL. [loHATHE, TpU3HAKU U
BU/Ibl aIMUHUCTPATUBHBIX HAKA3aHUM.

[lonsiTie W TOpeaMEeT YroJIoBHOTO IpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHus. IloHsatne mpecTymuieHusa: mnpusHak, crpykrypa. Cocras
npectymienusa. Coyuyactue B npectymiieHud. OOCTOATENbCTBA, MUCKIIOYAIOIIUE MPECTYITHOCTh
nesHus. IloHsaTue, menu M BUABI HaKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPLICHHE
NPECTYIUICHUH. YCJIOBHOE OCYXKJICHUE, OCBOOOXKIEHHUE OT YroJOBHOW OTBETCTBEHHOCTH.
Ilpenmer u OOBEKT KPUMUHAIMCTHKM. MeToAsl W 3aauyd KpUMHUHAIMCTHKHU. [loHsTne
KPUMHHAIUCTHYECKON — mueHTH(ukanmu. OOBEKTBI M BHAB  KPUMHUHAIMCTHYECKOU
uaeHtupukanuu. Kpumunanucruueckas Texnuka. Kpumunanucruyeckas TakTHKA.

DKOJIOTHYECKOE IpaBO: MOHSTHUE, NMPEAMET METOJ M UCTOYHUKU SKOJOTMYECKOro IMpaBa
P®. IlonsaTue, BUABI U CTPYKTYpa JKOJIOIMYECKHMX IIPABOHAPYIIEHHWH, OTBETCTBEHHOCTb 3a MX
COBEpIICHHUE.

[Tonartue undopmanuu. OTBETCTBEHHOCTh 3a HApyLIEHUE 3aKOHOJAATENIbCTBA O 3alIUTE
uHpopmauuu. [ocymapcTBeHHass TailiHa: MOHATHE, 3alllUTa, [PaBOBOE PpEryJIMpOBaHUE
roCyJapCTBEHHOM, ciy)kxeOHOH u uHOM wuHpopmauuu. KoHpuaeHuumaneHas uHGpOpMaIMsL:
MOHSITHE, BUBI U 3aIMTA. 3alIUTa IEPCOHAIBHBIX JAHHBIX T'PakIaHUHA.

IlonsaTe, mnpeamMer M METOA TpakJaHCKoro mnpasa. [loHsATHE TpakIaHCKOTO
paBoOTHOUIEHUs, ero  cneuu¢uka. CTpykrypa  IpaKJAaHCKOTO  IPAaBOOTHOIIECHHUS.
[TpaBozeeciocoOHOCTh CYOBEKTOB TPaKAAHCKOIO MPABOOTHOILIEHUs. I'paXkaaHe Kak CyOBEKTHI
rpakIaHCKOTo mpaBa. OU3NYECKre U IOPUIMUECKUE JTUIA: TIOHATHE, IPU3HAKHU, KIacCu(UKaIHSL.
IOpunnueckue ¢aktel. IlpaBo coOctBenHocTu. Ilonstue aBTOpckoro mpasa. IlonsTHEe
naTeHTHOro mnpasa. [lonstue unHTemnekTyanbHo cobctBeHHOCTH (MC) M HCKIIOUUTENIBHOTO
npaBa. Kiaccuduxanus MC. Cucrema npaBoBOM OXpaHbl MHTEIEKTYalbHOH COOCTBEHHOCTH,
AaBTOPCKUX U NMATEHTHBIX MPaB.

[TonATHEe XO34HCTBEHHOrO (NMpeANpUHUMATENbCKOro) mpasa. [IpenmMer Xo3siCTBEHHOTO
(mpeAnpUHUMATENBCKOI0) MpaBa, NMPU3HAKH, METOAbI NPaBOBOro peryinupoBaHus. [loHsTue
XO35ICTBEHHOU U MPEANPUHUMATENBCKON JESTEIBHOCTH.

[IpaBoBOe perynupoBaHHE CeMEWHBIX OTHOLIEHMH. 3aKiIIOYeHHE U IMpeKpalleHue Opaka.
[TpaBa u o6s13aHHOCTH poauTenei u nereid. AnumenTsl. @OpMBI BOCIIUTaHUS J€TeH, OCTaBIIUXCS
0e3 moneyeHus! poAUTENEH.

[IpenMer u MeTon TpynoBOTo npasa. TpyA0BOM AOrOBOP: MOHATHE, CTOPOHBI, COAEPIKAHUE.
PaGouee Bpemst. Bpems otnbixa. Tpynossie ciopsl. Jlucuumniuza Tpya.

Ilonsatne m wucroxku koppynuuu. HopmatuBHOe omnpeneneHue koppynuuu. IIpuumnel
pacnpocTtpaHeHusi koppynuuu. Hakaszyemble n HeHakazyemble Gopmbl Koppynuuu. CKphITbIE
(;marenTHbIE) (GopMbl Koppynuuu. DOpMbl KOppynuUU-TpecTymieHus. PopMbl KOPPYHIHMHU-
npoctynka. @opmbl HoJuTHYecKoW Koppynuuu. HopmaTuBHBIE TpaBOBblE aKThl B cdepe
nporuBoaelcTBud  Koppynuuu. ®enepanpHblii 3akoH  oT  25.12.2008 Ne 273-®3  «O
IPOTUBOAECUCTBUN KOPPYIILIUNY.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunel yue6HoM paboThI B 3auerHbIX B akagem.
eIMHUIIAX Jacax
Oo6masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IUIAHY 3,0 108
KonTaktHas padora (KP): 0,9 32
Jlexuu (JI) 0,45 16
[Tpaktnaeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMoCTOsITeThHOE H3YUCHHE PA3/IeTIOB AUCITUTUTHHBI 75.8
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KoHTtakTHas camocTosTenbHas pabora 0.2
Buj koHTpOJIsI: 3a4€T / IK3aMeH 3a4yeT
Buzsl yaeOHOM paboThI B 3auetHrix | B actpoHom.
eIMHUIIAX Jacax
O0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
KonraktHas pa6ora (KP): 0,9 24
Jlexmmm (J1) 0,45 12
[Ipaktuueckue 3austus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUIMHBI 56.85
KoHTakTHas camocTosTenbHas pabota 0.15
Bui koHTpOJIsI: 3a4eT / IK3aMeH 3a4yer

AHHOTanuUs padoyeil mporpaMmmbl JIUCUUILIMHBI « Teopusi BeposiTHOCTEH M
MaTeMaTH4YecKasi CTATUCTHKA B YHEPropecypcocoeperalommx XuMu4ecKux
npousBoacreax» (b1.B.0/1.3)

1. Hean u 3a7a4m JUCHHUILIHHBI
Henapio aucuMNJIMHBI SBIsETCS (OPMUPOBAHHE Y CTYACHTOB CHCTEMBI OCHOBHBIX
MOHATHH, UCIOIB3YEMBIX ISl IMTOCTPOCHUS BAKHEUIIHMX MATEMAaTUYECKUX MOJENEH, U yMEHUSA
HCIIOJIb30BAaTh MAaTEMAaTUUYECKHUE METOIbI /ISl OMCAHUS Pa3JIMYHbBIX ITPOIIECCOB.
OCHOBHBIMH 321a4aMU JIUCUHUIJIMHBI, PEIICHHE KOTOPBIX 00SCIICUNBACT JOCTHIKCHHE
LIEIU, SIBIISTFOTCS:
— (opmMupoBaHUEe MOHUMAHKS 3HAYUMOCTH MaTEMaTHYECKOM COCTaBIIAIONICH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHuU OakanaBpa;
— O03HAKOMJICHHE C CUCTEMOM MOHITUHI, UCIIOIb3yEMBIX JIJISI ONTMCAHUS
BaXHEHUIITNX MaTEeMaTHYSCKUX MOJIEIICH U MaTeMaTHIESCKHUX METOJIOB, M X
B3aMOCBSI3bIO;
— O3HAKOMJICHHE C MPUMEPAMU MPUMEHEHUS] MATEMATHYECKUX MOJIENIECH U
METO/IOB;
- (hopMUpOBaHNE HABBIKOB M YMEHHI HCIIOJIB30BAHUS MaTEMaTHUECKUX
MoJieie 1 MaTeMaTUYECKUX METOOB.

2. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS TUCHHUIIHHBI

N3yuyenne kypca TBuMC npu mnoaroroBke OakanaBpoB mno HampasieHuto 18.03.02
OHepro- M pecypcocOeperaromye Mpouecchl B XMMHUYECKOH TEXHOJIOTMH, HEPTEXUMHU H
OMOTEXHOJIOTHH, npodmib  «DHEpropecypcocOeperamme XUMHUYECKHE MPOU3BOJICTBAY
CHOCOOCTBYET NPHUOOPETEHNIO CIIEAYIOIINX KOMIETEHIUI:

ObwenpogheccuonanvHuie:

CIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B
npoeCCHOHATBHON  JEATENbHOCTH, NPHUMEHSATh METOJIbl MaTEeMaTHYeCKOro aHalum3a M
MOZICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OI1K-2);

IIpogheccuonanvhuie:

CIOCOOHOCTh  IUIAHUPOBAaTh  JKCIIEPUMEHTAJIbHBIE  HCCIIEOBaHMUS,
00pabaThIBaTh U aHATU3UPOBATH MOJydeHHbIE pe3ynbraThl ([TK-15).

B pe3ynbrare u3ydeHus: AUCHUILIMHBI CTYIEHT T0JIKEH:

3HATH.

- OCHOBBI TEOPUH BEPOSTHOCTEH U MAaTEMAaTHUYECKON CTaTUCTUKH;

- MaTeMaTHYeCKue TEOPHUM M METOJbl, JIeKaIlhue B OCHOBE IOCTPOEHUS
MaTeMaTHYeCKUX MOJIEIIEH;

oJIy4yarThb,
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- OCHOBBI IPUMEHEHUSI MATEMaTUYECKHX MOJIeNICH 1 METOIOB.

yMeThb:

— BBIOMPAaTh MaTEeMaTHYECKUE METOJbl, MPUTOJHBIC IJIS PEIICHHs KOHKPETHOMH
3a7aui;

- UCTIONIb30BAaTh MATEMAaTHYECKHE MOHATHA, METOAbl M MOJENH IS ONHCAHHS
Pa3IMYHBIX IPOLIECCOB;

— BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIeKAIIHEe B OCHOBE
KOHKPETHBIX MTPOIIECCOB;

- UCTIOJIb30BATh OCHOBHBIE METO/IbI CTATHCTHYECKON 00paOOTKH TaHHBIX;

- INPUMEHSATh MaTEMaTHYECKUE 3HAHHS HAa MEKAUCIUITIMHAPHOM YPOBHE.

BJIA/I€Th!

- OCHOBaMH  (yHJaMEHTAIBHBIX  MAaTEMaTHUYECKUX TEOPUH U  HaBBIKAMH
UCTIOJIb30BAHUS MATEMaTUYECKOTO aNlapara;

- METOAAMHU CTaTUCTHUYECKONH 00pabOTKKU HHPOPMALIUH.

3. Kpartkoe cogep:xaHue JUCUMIIMHBI:

4 CEMECTP

1. Teopusi BeposiTHOCTel. CiydaiiHble BeJIMYMHBI M UX 3aKOHBI pacnpeaeieHus.

[Ipenmer teopum BepositHOcTel. CiydaitHbie cOOBITHS. [IpOTHBOMONOKHBIE COOBITHS.
HeszaBucumble coObiTus. OtHocuTenpHas uvacTtoTa. Kiaccmueckoe M reoMETpHuYEecKoe
OINpe/Ie/IEHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BeposiTHOCTEH. MeTolbl BBIYMCICHUS
BeposiTHOCTeH.  IlpocTpaHcTBO  aneMeHTapHbIX — coObiTuil.  Kitaccuueckoe — ompeneneHue
BEPOATHOCTH.  AnreOpa  CcOOBITHI: TEOpEeMBbl O  BEPOATHOCTH  CYMMBbl  COOBITHH,
IPOTHBOIOJIOXKHBIX COOBITHM, CyMMa BEpOSATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yroLux
MOJIHYIO TPyNIy. AKCMOMaTUYECKOE OIpe/ieJIeHre BepOATHOCTU. CTaTUCTUUYECKOE OIpeIeIeHUE
BEPOATHOCTH. Y CIIOBHAsl BEPOATHOCTb. TeopeMbl O BEPOATHOCTH IPOU3BENEHUS 3aBHUCHMBIX U
He3aBUCUMBIX coObITH. [lomHast BepositHOCTh. [loBTOpHBIE HcnbiTanus. @opmyna bepuymu.
JloxanbHas u nHTErpanpHas teopemsl Myaspa-Jlannaca. @opmyia [lIyaccona.

[lonsTHe ciny4yaliHOM BeNM4YMHBL. J[MCKPETHBIE M HENPEPBIBHBIE CIIy4ailHbIE BEJINYUHBI.
3aKoH pacrpesereHus ciydyaifHol BelnyuHbl. DYyHKIUS pacnpeieseHus, ee CBoicTBa, rpaduxk.
[InoTHOCTH pacmpeneneHns HENPEePbIBHOM ClydyallHOW BEJWYMHBI (IUIOTHOCTH BEPOSITHOCTH).
®dopmyna Ui BEPOATHOCTH IIONANAHMUS HENPEPBIBHOM CIy4allHOM BEJIIMYMHBI B JIaHHBIN
MHTEPBAJl, BHIPAKEHHBIM 4Yepe3 IIOTHOCTh BEPOSITHOCTH, F€OMETPUUECKUN CMBICT (POPMYJIBL.
bunomuanbHOe pacnpenenenue, pacnpeaenenue IlyaccoHa, paBHOMepHOE pacmpelneneHue,
HOPMAJIBHOE PacHpeIeiIeHUE, SKCIIOHEHIIMAIBHOE pacpeielICHUE.

2.MaremaTH4ecKasi CTaTUCTHKA.

[Ipeamer Maremarwueckoil  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTucTUKU. Bpibopounslii Metoa. CratucTuyeckoe omnucanue. Bwibopku. ['mcrorpamma u
nosuroH yactor. Cratuctudeckas (dMmupuueckas) QyHKuMs pacrpeneneHus. Beibopounbie
XapakTepUCTUKN U MX pacnpeaeneHus. CocrodrenbHble, 3(QQEeKTHBHbIE CMEIIEHHbIE U
HECMeEIllEHHbIE OLEHKU MapameTpoB. CTaTHCTUYECKOE CpeAHee, CTaTUCTHUYecKas TUcIepcus U
CTAaTUCTUYECKOE CPEIHEE KBAIPATUYHOE KaK TOYECUHBIE OLICHKN HEU3BECTHBIX: MATEMAaTUYECKOTO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETO KBAJPAaTUYHOIO OTKJIOHEHUs. J[OBepUTEIbHbIE MHTEPBAIBI U
UHTEpBAJIbHBIE OICHKHU. JlOBepUTENbHbIE OLEHKH HEH3BECTHOM BEPOSTHOCTU MO OOJBIINM
BbIOOpKaM. JloBepuTenbHas OllEHKa MaTeMAaTHYECKOTO OKUAAHUS MTPU HEU3BECTHOU TUCIIEPCHH.
JloBepuTenbHas OIEHKAa CpPEAHEr0 KBAJApPAaTUYHOIO OTKJIOHEHHsS. ToOuHble BBHIOOPOYHBIE
pactipenenenus: CrprogeHTta (t- pacmpenenenue), dumepa-Cruenexopa (F-pacnpenenenue),
[Mupcona (y’-pacmpenenenne). IIpoBepka CTATHCTHYECKUX TUMOTe3. MaTeMaTHIeCKHe METOMbI
IIPOBEPKU CTATUCTUYECKUX TMIOTE3. DIEMEHTHI TEOPUH KOPPEIALUH.
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4. O0beM yueOHOM JUCUMIIJIMHBI

Bcero 4 cemecTp
Buabl yueOHoii padoThI 3au4. e1./ 3au4. e/
aK.yac aK.yac
O0umas TpyA0eMKOCTh TUCHMILIMHBI 110 3/108 3/108
yueOHOMY IIaHY
KonTaktHas padora (KP): 1,3348 1,33/48
Jlextuu (JIek) 0,44/16 0,44/16
[TpakTHyeckue sausatus (I13) 0,88/32 0,88/32
CamocrosiTeabHas padora (CP): 1,67/60
CaMoCTOsITETbHOE U3YUYCHHE PA3/IeIIOB 1,67/60 598
TACIIATIIIUHEI )
KoHTakTHasi caMoCTOsATENIbHAs paboTa 0.2
Bujx koHTpoOJIAA: IK3aMeH/3a4eT 3aver
Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. e1./ 3a4. ex./
acTp.yac acTp.Jac
OO0mas Tpy10eMKOCTb AUCHHUILINHBI 11O 3/81 3/81
y4eOHOMY IVIaHY
KonrakThas padora (KP): 1,33/36 1,33/36
Jlexuuu (JIex) 0,44/12 0,44/12
[MpakTrueckue sanstus (I13) 0,88/24 0,88/24
CamocrositeanHas padora (CP): 1,67/45 1,67/45
CaMocTOsATeIbHOE U3YUCHUE Pa3/IeIoB 44.85 44.85
T CITUTUTAHBI
KoHTakTHast caMmocTosiTeNbHas paboTa 0.15 0.15
Bua xkoHTpoOJIsA: 3K3aMeH/3aueT 3ager

AHHOTAaNUs padoueil nporpamMmsl JucuuJInHbl « HauepTaTesibHasi reoMeTpus»
(b1.B.O1.4)

1. lean AUCHUILIHHBI

— Hay4uTh CTYACHTOB CIIOCO0aM OTOOpa)KEHUSI MPOCTPAHCTBEHHBIX (HOPM Ha TIOCKOCTH,
BBITIOJTHCHUIO W YTEHUIO YEPTEKEH, W MpaBUjIaM, ¥ YCIOBHOCTSM, MPHUMEHSEMBIM TPH 3TOM
(crangapram ECKJI).

3ajaua n3y4yeHus HauYepTaTeIbHONW T€OMETPUU CBOIUTCS K PA3BUTHIO

MPOCTPAHCTBEHHOTO TPEJCTABICHUSI, KOHCTPYKTUBHO-TEOMETPUYECKOTO MBIIIICHHSI,
CIOCOOHOCTEN K aHAIM3y UM CUHTE3y MPOCTPAHCTBEHHBIX ()OPM M COOTHOIICHUN MEXIYy HUMH,
W3YYEHHUIO CTIOCOOOB KOHCTPYHUPOBAHUS PA3IMUYHBIX TEOMETPUUECKUX OOBEKTOB.
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2. B pesyabrare wu3y4YeHUsl JAUCHHIUVIMHBI 0aKajaBp [J0JKeH: OBJAaJeTh
caenyomumu  o0mekyJbTypabiMu  (OK) u  o0menpodeccuonanabubivu  (OIIK)
KOMIIETeHIUSIMU

— CIOCOOHOCTRIO K cCaMOOpraHu3aiuu U camooopazosanuto (OK-7);

- CIOCOOHOCTBIO MCIIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMIUIMH B
npopEeCCUOHATBPHON  JCATENBHOCTH, NPUMEHSITh METOAbl MaTeMaTHYeCKOr0 aHalu3a W
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M dKCIIepuMeHTainbHOro uccienosanus (OI1K-2);

3HATH:

— COco0BI 0TOOPAKEHHS TPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— IIpaBUJIa ¥ YCIIOBHOCTH IMPH BBIMOJIHEHUU YEPTEIKEH;

— BUJIBI CHMMETPUH T€OMETPUICCKUX PUTYD;

— BO3MOXXHOCTH TPUMEHEHHUSI METOJIOB HAYePTATEIbHOW T€OMETPHH ISl PEHICHUS
(U3UKO-XMMHYECKHX 3a/1a4;

yMeTh:

— BBINIOJIHATh M YUTATh YEPTEKH TCOMETPUUYECKUX MOJEJICH C y4eTOM JCHCTBYIOIIMX
CTaHJApPTOB;

BJIAJIETh:

— crmoco0aMu U pueMaMu U300paKeHHS TPEIMETOB Ha TUIOCKOCTH.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Mopayab 1. OGive npaBuia BHIIOTHEHUS YePTEKEH.

[IpaBuna BeimonHeHus u opopmieHus yeptexeil B coorBerctBuu ¢ 'OCT. ®opmaTsr:

pa3Mepsl U 00O3HAUEHUE OCHOBHBIX M JOIMOJHUTENbHBIX (hopmaroB. Pacmonoxenue
dopmaroB. MacmTab: HarypalbHbIH MacmTad, CTaHAAPTHBIE MACIITa0bl YMEHBIIEHUS U
yBenuueHus. Jluauu: Tunsl U tonmuHa auaui. pudt: Tuner u pazmeps! mpudroB. OcHOBHBIE
HAAMKUCH TPaQUUIECKUX U TEKCTOBBIX JIOKYMECHTOB.

I'eomerpuueckue nocrpoeHusi. ConpsKeHUs: OCHOBHBIE BUbI M IPaBUJIa BBIITOJIHEHMUS.
VYKIJIOHBI U KOHYCHOCTHU: pacyeT U INpaBUjia HAaHECEHUs Ha yeprexe. JleneHue OoKpyKHOCTH Ha
paBHbIe yacTU. HaHeceHne BBIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEPTEKE.

Moayas 2. [IpoermpoBaHue reoMeTpUIECKUX QUTYP.

Meron mnpoexkuuid. Buael mnpoeunupoBanus. LleHTpanbHOE mpoelMpOBaHUE: LEHTP
IPOELUPOBaHUs, IUIOCKOCTh TMPOEKUUH, Npoeuupymomue ayyd, npoekuuu. CpolicTBa
LHEHTPaIbHOTO MpoenupoBaHus. JJOCTOMHCTBA M HEAOCTATKU LIEHTPAIBHOTO MPOECIIUPOBAHMSL.

[TapannensHoe npoeunposanue. Hanpasnenue npoeuupyromux tydeid. CBoicTBa

napajieIbHOTO poenrpoBanusd. [IpoerupoBane KOCOYroiabHOE U MPSAMOYTOJIbHOE

(oproronansHoe).  CBoiicTBa  OpTOrOHAIBHOrO  mpoernupoBaHusi.  OOpazoBaHUE
KOMIUIEKCHOTO uepTexa (dmopa Momka). OpToroHanbHbIN yepTex Toukh. KOOpAMHATHI TOUYKH.
[TocTpoeHne TOUKH 10 €€ KOOpAUHATaM.

[Tpsmbie nmuaun. CriocoObl 3aanus mpsiMON Ha depTeke. Kiaccudukaius npsMbix Mo
pPAacCIOJIOKEHUIO OTHOCUTENBHO JpYr Jipyra: HpsMble IepeceKarolluecs, MapajulebHble U
ckpemuBaromuecs. Kmaccuduxaius npsMbIX OTHOCUTEIBHO TUIOCKOCTEH MPOEKIUN: TpSIMbIe
001Iero ¥ YaCTHOTO MOJIOKEHHUSI —MpsSMbIE YPOBHS U Ipoenupytone. [IpuHannexHOCTh TOUKU
npsimoil. Teopema o mpoeupoBaHUM NPSIMOro yria.

[TmockocTs. CriocoObI 3a1aHus TIOCKOCTH Ha yepTexe. Kiaccudukaius miocKkocTen mo
pAcIONIOKEHUIO OTHOCUTENBHO IUIOCKOCTEH MPOEKIMHA: IJIOCKOCTH OOIIero M YacTHOTO
MOJIO’KEHHUS —TIpOeUpYIoIIne U ypoBHs. [IpHHaAIEKHOCTh TOUKU U MPSIMOI MIIOCKOCTH.

Kpusbie nunun. Knaccudukanus KpuBbIX: IUPKYIbHBIC U JIEKATbHBIC, 3aKOHOMEPHBIE U
He3zakoHoMepHbIe. [lopsiiok kpuBoit nuHuu. [1nockue KpuBbIE IMHUK BTOPOTO MOPSIKA: IIIHUIIC,
napabona, runepbosna. [IpocTpaHCcTBEHHBIE KPUBBIE: MUIUHAPUYECKAsT M KOHUYECKAsh BUHTOBBIC
JTUHUU.
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[ToBepxuocTu. OOpazoBaHue ¥ 3a/laHNE TTOBEPXHOCTEH HA yepTexe (KMHEeMaTUYECKUH U
KapkacHbIi  cmocoObl). IlonsitTue 00 ompenenutene moBepxHOCcTH. Kiaccudukarus
NIOBEPXHOCTEN: JIMHEWYAThle M HEJIMHENYaThble, IOBEPXHOCTH BpalllEHUs, IOBEPXHOCTH C JIBYMs
HaIIPaBJISIOIIKMMHY U IJIOCKOCTBIO Mapajuiean3Ma. BUHTOBBIE TOBEPXHOCTU. XapaKTEpHbIE TUHUN
MOBEPXHOCTEH BpALLEHUS: MEpUIUaHbl, [JaBHBIM MEpUIUAH, Mapajljiesid, 3KBaTop, TropIo.
[IpuHaIe)KHOCTh TOUKH OBEPXHOCTH.

I'eomerpuueckue tena. [Ipoeki MHOrOrpaHHUKOB (IpaHHBIE T€OMETPUUYECKHUE TENA), B
TOM YHUCJIE MpaBUWIbHbBIE (TETPadp, FeKCa’Ap, OKTAdAp, JOJAEKa’Ap, UKOCAdIP), Tella BpalleHus
(uuIMHIp, KOHYC, HIap, TOp).

Cummetpusi reomerpudeckux ¢uryp. CuMMETpus OTHOCHTEIBHO IUIOCKOCTH, MPSIMOM,
Toukd. CUMMETPHS BpALLEHUS, TOPSIIOK OCH CUMMETPUH.

Omnpenenenne HaTypaJTbHON BETUYMHBI OTPE3Ka MPSMOKN U TIOCKOU (PUTYPBHI.

Omnpenenenre HATYpaIbHOM BETMYUHBI OTPE3Ka MPSIMOI CITOcOO0M MPSIMOYTOJIBHOTO

TpeyrojbHUKa U CHOCOOOM TMPOCHUPOBAHUS HAa JIOMOJHUTEIbHYIO IIOCKOCTD.
[TocTpoeHne HaTypaIbHOM BETHUUHBI TUIOCKON (UTYPHI.

[Iepeceuenue F€OMETPUUECKUX o0pas3oB. [lepeceuenue MHOT'OTPaHHUKOB,
MHOTOTpaHHHKa C IOBEPXHOCThIO BpauleHHs. [lepecedyeHne MoBEpXHOCTEW BpaIlEHUS: JBYX
MPOCLMPYIOLIMX  I[OBEPXHOCTEH, mpoenupyromeid ¢  Henpoeuupyrouieil. Ilepeceuenue
HENPOELUPYIOIINX IOBEPXHOCTEH BpalleHWs ¢ NapauieIbHbIMU ocaMU. Teopema o
MIEPECEUCHUN COOCHBIX NOBEpXHOCTeW BpamieHus. llocTtpoeHue nHMHMM TiepecedeHust
HENPOELUPYIOIINX IOBEPXHOCTEH BpalleHUs C IEPEeCEKAOIIUMUCI OCAMHU  METOJO0M
KOHIIEHTpUYeckux cdep. YacTHble cliydad MepeceueHus MOBEPXHOCTEH BTOPOro MOPSAKA:
TeopeMa MoOHXka U ee CJIEICTBUE.

Mopayas 3. U3o6paxkenus npeametos o I'OCT 2.305-2009.

N3o6paxenus. Buapl m3zobpaxkenuit mo 'OCT: Buawl, pa3pesbl, CeUCHUs, BHIHOCHBIC
anemeHTbl. OcHOBHBIE BHUIbI. ['N1aBHBIN BuA, TpeOOBaHUS, MPEABIBIAEMbIE K TJIaBHOMY BUIY.
JlononHurenbHble U MECTHbIE BHJIbI. Pa3pesbl, kinaccudukanusi pa3pe3oB IO PaclOIOKEHHUIO
CeKyllell IIJIOCKOCTH OTHOCHUTENIbHO IIJIOCKOCTEM MPOEKLMH: pa3pe3bl BEpTUKAIbHbBIE,
TOPH30HTANIbHBIE M HaKIOHHBIE. Kiaccupukamus pa3pe3oB MO YUCITY CEKYHIMX IUIOCKOCTEH:
pa3pe3bl NPOCTBIE M CIOKHBIE —CJIOXKHBIE CTYIEHYAaTble M CIIOKHBIE JIOMaHbIE DPa3pe3bl.
CoBmMenieHHble H300pakeHusi. MecTHble pas3pesbl. CedeHus HaJIOKEHHbIE U BBIHECEHHBIE.
BeinocHble aneMenTsl. [IpaBuina 0603HaueHUs 1300paxeHUH.

HaxnonHble cedeHnst reomerpudeckux Teil. llocTpoeHne mnpoekuuili U HaTypalbHBIX
BEJIMYMH T€OMETPUUCKHUX Tell. HakiIoHHbIE ceueHrss MHOTOTpaHHUKOB. Buabl n mpaBuia

MIOCTPOEHUSI CEYEHUI LIWINH/Ipa. 3aBUCUMOCTb BHJ]a HAKIIOHHOTO CEYEHMsI KOHyCa OT

PacroJIOKEHUsI CEeKyIleH IUIOCKOCTH OTHOCHUTENBHO OCH KOHyca. HakioHHBIE cedeHHs
nrapa. [IpaBusa nocTpoeHus: HAaKJIOHHBIX CEUEHUIN COYIEHEHHBIX Tell.

AxcoHoMeTpHuecKkue uyepTexu uznaenuil. O6pazoBaHHEe aKCOHOMETPHUECKOTO YepTexa.
[lepBuunas u BTOpHuYHas npoekuud. KodpPUIMeHTbl HCKakeHUs aKCOHOMETPUYECKOTO
yeprexka. [lepexos OT HaTypalbHBIX KO3((UIMEHTOB MCKaXEHHS K HPUBEICHHBIM. Bumibl
AKCOHOMETpHUH. BEINIOIHEHNE YepTex’eEN MHOTOYTOJIbHUKOB U OKPYKHOCTEHN B IPSIMOYTOJIbHON U
KOCOYTOJIbHOM (TOPU30HTANBHON M (PPOHTANBHON) U30METPUSIX. AKCOHOMETPUYECKHUE YEPTEKHU
reOMEeTPUUECKUX Tell. Pa3pe3sl B akCOHOMETPHH.

[Ipumenenne oOpa3oB W METOAOB HAuepTATENbHOW I'€OMETPUM JUIsl peIieHUs (U3UKO-
XUMHUYECKHX 3a1ad. ['padpuueckoe uH300pa’k€eHHE COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:
OTPE30K COCTaBa, TPEYTOJIbHUK COCTaBa, TeTpasip cocrasa. I paduueckoe nzo0paxkeHre CBOWCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe un3zoOpakeHHe CTPYKTYpbl BEIIECTB, NPUMEPHI
U300pa’keHMsl BELECTB.

4. O0beM AUCHMILVIMHBI U BUIbI Y4eOHOH padoThl

Bunsr yaeOHOIM nesTeNbHOCTH B 3aueTHBIX B akan. B
eIUHUIIAX Jacax aCTPOHOM.
gacax
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Ob0masi  TPya0eMKOCTb  JAUCHHUIUVIMHBI 1O 4 144 108
Y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrositesbHas padora (CP): 2,335 96 72
Pacuetno-rpaduueckue paboTsl 1,75 63 47,25
[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,25 9 6,75
Jlpyrue BUbI CaMOCTOSTEIFHON pabOThI 0,335 12 9
IToaroroBka u ciaya 3adera 0,335 12 9
Bua uToroBoro KOHTpoJIst 3auer ¢ OLICHKON

AHHOTaUMs padoyeii MporpaMMspl JUCHUILVIMHBI « BIYUCIUTEIbHASI MATEMATHKA B
IHepropecypcocoeperammmx xumuaeckux npoussoacreax» (b1.B.0/1.5)

1. HeJs nmporpamMMbl: Hay4YUTh CTYIECHTOB TEOPETUYECKUM 3HAHUSM H MPAKTHYECKUM
YMEHUSIM M HaBbIKAM HCIOJb30BAHUS COBPEMEHHBIX MAaTEMAaTHYECKUX METOJIOB C
IpUMEHEHUEM MakeTa wmareMmarudeckux mnporpamm MATLAB s peweHus
IIMPOKOI0 Kpyra 3aa4 BIYMCIUTEIbHON MaTEMAaTHUKH.

Llenpto HacTOSMIETO Kypca SBISETCS OOy4YeHHE CIIyIIaTeNel COBPEMEHHBIM METOJIaM
pacyeToB, pacueTHBIX UCCIEIOBAaHUMN, aHAIM3a, ONTUMH3ALUU MPOLIECCOB MHKEHEPHBIX 3a/1a4 €
MCIIOJIb30BaHUEM NaKeTa MareMaTuueckux nporpamm MATLAB

3agaum kypca:
00y4YeHHEe CTYACHTOB TEOPETHYECKUM METOJaM BBIYHMCIMTEIBHON MAaTEeMAaTUKU, TEOPETHUECKUM
OCHOBAaM CO3/aHHS W OPraHU3alMM KOMIIBIOTEPHBIX YEJIOBEKO-MAIIMHHBIX CHUCTEM pPELICHHS
WH)KEHEPHO-PACYETHBIX 33/1a4 METOJJaMH BBIUMCIIUTEIIEHOW MaTEeMaTHKH;
0o0y4yeHHEe CTYIEHTOB MPAKTUYECKUM METOJIaM BBIYMCIUTEIBHOM MaTeMaTHKH, TEOPETUYECKUM
3HAHUSM M TIPAKTHYECKUM YMEHHSIM M HaBbIKAM HCIIOJIB30BAaHHUS COBPEMEHHBIX METOJOB U
KOMIIJIEKCOB ITPOrPaMMHBIX CPEZCTB ISl PELICHUs 337a4 BIYUCIUTEIbHON MaTeMaTUKH;
o0y4eHHe MeTOJaM M aJIrOPUTMaM BBIYMCIUTEIBHOM MaTeMaTHUKH, MPAKTUYECKUM HaBBIKAM
UCIOJIb30BaHUSI COBPEMEHHOI0 MPOTrpaMMHOr0 OOecHedeHus JJisi peleHHs] pacueTHBIX 3a7ay
BBIYUCITUTEIILHOW MaTeMaTHKH;

2. B pe3yabrare wu3yYeHHsi AUCHHUIUIMHBI OOYYAWNUIUICA MO mporpamme
0akajaBpHuaTa JOJIKEH:

Obnadams cnenyronumu odmenpodeccuonanbubiMu (OIK) koMmnereHuusiMu:

- CIIOCOOHOCTBHIO UCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
HpO(i)GCCI/IOHaJ'IBHOI\/'I ACATCIIBHOCTH, MNPUMCHATH MCTOAbI MAaTEMAaTHYCCKOIO aHajlIn3a ¢
MO/JICIIMPOBAHHUSI, TCOPETUIECKOTO M SKCIIepuMeHTaIbHOro uccienopanus (OI1K-2);

npodeccuonanbubiMu (IIK) koMnereHuusimm:

CIIOCOOHOCTH MOJICIIMPOBATH YHEPTO- U pecypcocOeperarIne mpoecchl B XUMHUIECKON
TEXHOJIOTUH, HepTexumun u ouorexuonoruu (I1K-16).
B pe3ynbrate u3ydeHus AUCIHUILTAHBI CTYICHT JTOJKEH:
3namo:
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(UBUKO-XMMHYECKHUE U XUMUKO-TEXHOJIOTHYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS TIPOIIECCOB
M3MEHEHHS arperaTHOro COCTOSIHUSI Mapo(ra30)-KUIKOCTHBIX CHCTEM, PEaKTOPHBIX ITPOLIECCOB U
OCHOBHBIX ITPOLIECCOB pa3/IeJICHUsI XUMUYECKON TEXHOJIOTUH;

METO/Ibl U AITOPUTMBI KOMITBIOTEPHOTO MOJAEIUPOBAHNUS OCHOBHBIX MTPOLIECCOB XUMUYECKON
TEXHOJIOTUH U TEXHOJIOTHUECKUX CXEM XUMUYECKUX MPOU3BOJICTB;

MPUHIUIBI TPUMEHEHHS METOI0JIOTMH KOMITBIOTEPHOT'O MOACIIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB MPHU aBTOMATU3UPOBAHHOM MPOEKTUPOBAHUN U KOMITBIOTEPHOM
yIpaBIeHUN XUMUYECKUMU MPOU3BOICTBAMH.

Ymemes:

pemiath  3a/layd  KOMIBIOTEPHOTO  MOJIEIMPOBAHMS  IPOILIECCOB  Mapo(ra3o)->KUJIKOCTHBIX
paBHOBecHIA, aOCOPOIINHU, TUCTUIUIALNH, PEKTU(DUKAINH U KUIKOCTHOU IKCTPAKIUY;

MIPUMEHSTD MMOTYYSHHBIC 3HAHUS MTPH PEIICHUN MTPAKTUYECKHUX 3a/1a4 KOMITBIOTEPHOTO
MOJICIIUPOBAHUS OCHOBHBIX MPOIIECCOB XUMHUUYECKOW TEXHOJIOTHH M TEXHOJIOTHIECKUX CXEM
XUMUYECKHUX MTPOU3BOICTB.

Bnaoemo:

METOIaMH MIPUMEHEHHS CTaHAaPTHBIX IMaKeTOB NpuKiIaaHbIX nporpamm (I1I11T) n makeToB
Moenupyromumx nporpamm (IIMII) ans monenrpoBaHUs OCHOBHBIX MPOIIECCOB XMMHUECKOM
TEXHOJIOTHH M TEXHOJIOTHYECKUX CXEM XUMUYECKUX TTPOU3BOJICTB.

3. KPATKOE COAEPKXAHUE JUCHUIIJINHBI

Beenenue. Llenu u 3amaun kypca. Kpatkuii uctopuyeckuii O4epk pa3BUTHA
OTCYECTBCHHOM M 3apyOC)KHOU BBIYMCIUTEIPHOM MaTeMaTUKU. OCHOBHBIC 3TaIlbl Pa3paboTKH U
peaM3aIyy aNrOPUTMOB Ha KOMITBIOTEpax.

Moayas 1. BpruuciauresbHas maremMaTtnka. OCHOBHbIE JTamnbl: pa3padoTrka u
peanu3amnusi ajJropuTMOB Ha KoMIblTepax. CHcTeMa KOMNBLIOTEPHOl MAaTeMaTUKH
(CKM) MATLAB 1151 penieHUs 32/1a49 BbIYUCIUTENbHOI MAaTEMATHKH.

Tema 1.1. Co3znanne M-nporpamMm M 0CHOBHBIE oniepaTopbl M-si3bIKa NPOrpaMMHPOBAHUS
MATLAB. BapuaHnThbl cTpYKTYpbI IporpamMM Ha MATLAB.

Opranuzanus padoyero crosa Desktop Layout;

Ocunosubie oneparuu B8 Command Window;

OcHosHble oneparuu B Editor;

JIuHeiHO opraHU30BaHHAs MIpOrpaMMa (alrOpPUTM);

BeTBiieHHs C OTHMM YCIIOBHEM, HECKOJBKHMHU YCIIOBHSMHU, BIOKEHHBIE, CO CITUCKOM yCoBuid. if,
switch; morumueckue oneparnuu and, or, not;

[[UKITBI CO CYETYMKOM, C TMPEAYCIOBHUEM, C IIOCTYCIOBHEM, C MPEPHIBAHUEM TIOJHBIM U
MPEPHIBAHMEM YaCTUYHBIM, C 33JaHHBIM IAaroM CUYETYHKA, C OTACIBHBIM OTCUETOM HTEpaIuii;
for, while, break, continue; ¢ Bei30BOM (hyHKIHMIA; ¢ aTUaIOroM ¢ mojb3oBateieM B Command
Window u B cienuanbHBIX UAT0TOBBIX OKHAX;

Tema 1.2 CraHgapTHble M _HeCTAHIAPTHLIE (GYHKIMH M-s3bIKa NPOrpaMMHPOBAHHUA H
ocHoBHBIE pemaresan (solvers) MATLAB.

OynHKIMY ¢ TpadUuecKuM BBIBOIOM pe3ysibTaros; plot, subplot, surf, mesh, polar;

OyHKIMY ¢ YHCIOBBIM BBIBOJIOM pe3ysibTatoB B Command Window;

ODYHKINY ¢ 3aIMACHI0 PE3yJIbTATOB B (aiiir;

OyHKIWH, BIIOKEHHBIC B TJIABHYIO () YHKITHIO;

OYHKIMH ¢ TIEPEeMEHHBIM YUCIIOM apryMEHTOB;

OyHKIWH, BRI3BIBAIOIIHIE IPYTYIO (QYHKIIAIO, UM KOTOPOU TIepeIaHo KaK apryMEHT;

Mopayasb 2. BekTopbl 1 MaTpunbl. CucTeMa JMHEHHBIX ajaredpanyecKux ypaBHeHHil
(CJIAY).
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Tema 2.1. O0paTHasg MATPUIA. Y MHOKEHNE MATPHIL.

Omnepatop inv;

Omnepatops! Strcat, int2str, numa2str;

Omnepatops! length, min, max, mean, sort;

Omnepatopsr dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omnepatopsi Size, det, trace, norm;

Tema 2.2. Metoa I'aveca. MeToa poCThIX MTEPAIMIA.

Omneparopsi linsolve, rank, eig;
Tema 2.3. O0VCJI0BJICHHOCTHh cHCTEMbI. UK CJI0 00VCI0BJICHHOCTH.

Omnepatopsl cond, rcond;

Moayab 3. O0padoTka pe3yJibTAaTOB M3MePeHUsl OJHOM BeJuduHbl. [Ipudaunxenune
GyHkumnu
Tema 3.1. Kpurepuii CTbl01eHTA.

Omnepatops! polyfit, polyval,
Tema 3.2. AnnpoxcHuMaIus.

Omneparop Isqcurvefit;
Tema 3.3. UnTepnosinus.

Omneparops! interpl, linear, spline, nearest;
Moayanb 4. UncjieHHOe HHTErpUPOBAHUE
Tema 4.1. MeToabl NPIMOYIroJLHUKOB

OmnepaTtopsl SUM, mean;
Tema 4.2. MeT0oabI TPANELMi

Omnepatop trapz;
Tema 4.3. Metox CuMncona

Omneparop quad, int;
Tema 4.4. Meton HploTona-Koreca 8 nopsiaka

Omnepartop quads;
Monayasb 5. YpaBHeHHe € OJHUM HEU3BECTHBIM
Tema S.1. MeToa ie1eHNUs T10110J1aM

Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJlbHbIX

Omneparopsi roots, poly, fzero;
Mopnyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHUI
Tema 6.1. Metoa HoloTona-Padcona

Omneparopsi Solve, diff, subs;
Tema 6.2. MeToa IPOCTLIX HTEPAIHHA.

Omnepatopsr sSimplify, collect, pretty;
Mopnyas 7. OnHOMepHasi ONTUMHU3ALHA
Tema 7.1 MeToabl 0IHOMEPHOH ONTHUMH3ANMHU

Omneparopst fminbnd,;
Moayas 8. MHOroMepHasi ONTUMHM3ALMS
Tema 8.1 MeToabl MHOrOMEPHOH ONITHMHU3AINH

Omneparops fminsearch, linprog, fmincon;
Mopnyas 9. luddepenunanbHbie ypaBHEHHS
Tema 9.1 Meroabl pemienusi (MG depeHnalbHbIX YPABHEHUIA.

Onepatops! dsolve, diff;
3akir0ueHne. 3aKII0YUTEIIbHAS JICKIIHS IO TIOIBEICHUIO UTOTOB Kypca.

4. OBBEM JINCHUILJIMHBI U BUIbl YYEBHOM PABOTHI
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Ob6beMm
Bu yuebnoii paboTs B 3aueTHEBIX B axkamemMuueckux

SIMHHIIAX qacax
O0mas TpyA0eMKOCTh IMCIHUIIJIHHbI 3 108
10 y4eO0HOMY ILIAHY
AY/JAUTOPHBIE 3aHATHSL: 0,89 32
Jlexuuu
JlaGopaTopHbie pabOTHI 0,89 32
CamocrositeasHas padora (CP): 2,11 76
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 38
CamocTOsITeTbHOE N3YUYCHHE Pa3IesioB Kypca 1,055 38
Bu1 H”TOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 3auer

Ob6beMm
Bz yuebnoit paboTsl B 3aueTHbIx B actp. yacax
CIMHUTIAX
O0mas TpyA0EMKOCTb JMCIHIIIHHBI 3 81
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 0,89 24,03
Jlexuuu
JlaboparopHbie pabOTHI 0,89 24,03
CamocrositeabHasi padora (CP): 2,11 56,9
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 28,485
CamocTosITeTbHOE U3YUYEHHE pa3/iesioB Kypca 1,055 28,485
By MTOroBOro KOHTpoJIsA: 3a4eT / IK3aMeH 3auer

AHHOTaIII/Iﬂ paﬁoqeﬁ nmporpaMmbl TUCHUIIIMHBI «OCHOBBI MEHCIKMEHTA H MAPDKETUHIa»
(B1.B.O/1.6)

1 Henp AWMCHOMIVIMHBI — TIONyY€HHWE CHUCTEMBI 3HAHUM O 3aKOHOMEPHOCTSX
(GYHKITMOHUPOBAHHS TPEANPHUATHS B OOJIACTH MEHEPKMEHTa W MApPKETHUHTA, W3YUYCHHE
OpPTaHU3AIMOHHON CTPYKTYPBI IPEeAIpUITHS, (POPMBI U METO/IbI YIIPABICHUS UM.

2 B pe3yabTare u3yYeHUs] TUCHUIUIMHBI O0yYAWUIWIC MO TpPorpamme
0akajaBpHaTa JOJIKEH:

- CIIOCOOHOCTH HCIOJIb30BAaTh OCHOBBI SKOHOMHYECKHX 3HAHWW B PAa3IMYHBIX cdepax
xusHeaestensHoctr (OK-3).

Buame:

- TEOpPETHUYECKHE OCHOBBI M METO/bI BRIPAOOTKH 1IENIel U CTpaTeruu On3Heca;

- TPUHIMIBI TOATOTOBKMA JOKYMEHTAIlMU JUIS CO3JaHUS CHCTEMBl MEHEDKMEHTA
MPEIPUITHS,

- METOJIbl ¥ TEXHOJIOTHH MPUHATHS ¥ PEATH3AINH YIIPABICHICCKUX PEIICHUH.

Ymemn:

- TPUHUMATH YIIPABICHUYCCKHUE PEIICHUS;
- cobupath, 00pabaThIBaTh U HCIOIH30BATh YIPABIEHYECKYIO HH(POpMAIIHIO;
- pacmpeaensaTh 00S3aHHOCTH ¥ OTBETCTBEHHOCTb.
Bnaoemn:
- METO0JIaMH PYKOBOJICTBA ITEPCOHAIOM;
- uHCTpyMeHTamu () PEeKTUBHOTO yIpaBIEHUS MPEIIPUITHEM.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI
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Mooyns 1. OcHogvl ynpasienus npeonpusmuem

Beenenne. Ilpenmer, meton u coaepkaHWE IUCHMIUIMHBI. Teopusi ympaBieHUs.
CymHocTs M copepikanue ynpanieHus. OCHOBHBbIE TOHATHS 3(PPEKTUBHOCTH YIpaBICHHUS.
Crneuuduka ynpaBIIeHYECKOW  JEATENbHOCTH, COBPEMEHHbIE MPOOJIEMBbI  YIPaBIICHUS.
3aKOHOMEPHOCTH M NpUHIMNGI yrpasieHus. CyObeKTHBHbIE U OOBEKTHBHBIC (DAaKTOPHI B
yrnpasineHuu. Cucrema ympaBlieHUs IpeanpusTieM U ee cTpykrypa. Ouenka sddexTuBHOCTH
ynpasieHus. lloHsATHE cuUCTEeMBl yIpaBieHUs, pacHpeneicHue (QyHKIUH, MOJIHOMOYMNA U
OTBETCTBEHHOCTU. [IpuHIMIIBI TOCTpOEHUsT cucTeMbl yhpasieHus. llenTpanuszanus u
JELEeHTpanu3aus yrpasieHusd. JlenerupoBaHue IOJIHOMOYMK B IpolLiEccax YIPABIICHUS.
OpranuzanvoHHas CTpyKTypa npennpustuss u ux Buibl. [lokazatenu »sddexTuBHOCTH
yIpaBJEHUS.

Mooynv 2. Ocrosbl MeHedHcMenma

Lenu B cucreme ympasienusi. Pazpabotka crparteruii M riaHoB opranuzanuu. Llemn u
uesenojiaraHue B ymnpaBieHuu. Ponb nenu B OpraHuM3anuud M OCYIIECTBIECHHUH IPOLECCOB
yrnpaBneHus, kinaccuduramus ueneid. [locrpoenne nepeBa mneneit. Coueranue pasHooOpasus
nened u ¢GyHkuui MeHemkMenta. Cucrema ympapieHus no uensim. CTpaTteruss M TaKTHKa
ynpasieHus. CyliHOCTb, IPUHIUIIBI U METOABI IIaHupoBaHus. [Iporecc BbIpabOTKH CTpaTEeTruu.
@opMBI TEKYHIET0 IUIAHUPOBaHUSA. TexHoNIorus pa3paboTKU M TMPUHATHS YIPABICHUECKHUX
pemienuii.  Pa3pa®oTka  ympaBiICHYECKHUX  PEIICHUM. [lonatue wu  knaccudukaims
YIPABJICHUYECKUX PELIECHUN, OCHOBOMOJATaAl0IINE 3JIEMEHTHI JeATEIbHOCTH, YCIOBHUS U KPUTEPUU
IOPUHATUSL PELICHUH, NMPOLECC U MOJAENU IPUHSATHS YIPABICHYECKUX PpEIICHUH, peaau3anus
yIpaBJIeHUYECKUX pelieHuil. Biacte B cucreme ynpasieHus. JIuaepcTBo M CTUIb YIIpaBJICHUS.
OTHoleHus BIacTy B cucTeMe ynpasiieHus. [loHaTre u TUIONIOrus BIACTH; BIACTh U aBTOPUTET
MeHepkepa. VICTOYHMKM BiacTHM B YNPAaBICHUM OPraHM3alUel; MapTHEPCTBO B Ipolieccax
MeHekMeHTa. JlumepctBo M ctuib ympasneHus. I[lporiecchl (GopMHpOBaHHS W OCHOBHBIC
COCTaBIISIOLIUE JIUJEpCTBA. MOTHBALIMOHHBIE OCHOBBI YIpPaBlieHUS U KOHQIMKTHL. ['pymnmoBas
JUHAMHUKa U KOH(JIUKTBHI.

Mooynv 3. Ocrosbl mapkemunea.

MapkeTHHI Kak CUCTeMa YIpaBl€HUS, PEryJIUpOBaHUs U W3ydeHus pblHKA. lloHatne
MapkeTuHra. IIpouncxoxaeHne M CYIIHOCTh MAapKeTHHIa, Leau MapkeThHra. OCHOBHbIE
NPU3HAKW MapKETHMHrOBOrO CTHJIA yrpaBieHus. Konuenmuu mapkeTuHra. OCHOBHBIE BHJIbI
MapkeTuHra. MapketuHroBas cpena. Kommiekc  mapkeTruHra. OCHOBHbIE MapKETHHIOBbBIE
uHCTpyMeHThl. CozepkaHHe W MpOLEecC YIpaBieHUs MapKeTUHroM. OCHOBHbIE (YHKIUU
MapkeTHHra. ToBapHas, II€HOBas, COBITOBA M KOMMYHUKAIIMOHHAS TOJUTUKH (DUPMBL.
Toaphsbie cTpareruu. Pa3paboTka HOBBIX TOBApOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

B
Bunpt yueOHoI pabOThI 3a4ETHBIX B axanem.
eIMHUIIAX Hacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2 72
KonTaktHas padora (KP): 1 36
Jlexmm (Jlek) 0,5 18
[Tpaktnyeckue 3anstus (I13) 0,5 18
JlaGopatopubie 3ansaTus (J1ab) - -
CamocrositeabHas padora (CP): 1 36
[ToaroToBka K KOHTPOJIBHBIM 3aHITHS /IK3aMEHY 1 36
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3a4er
. B B actponom.
Bunael yue6HOM paboThI SAMETHELX qacax
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eIMHULIAX
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 2 54
KonraktHas pa6ora (KP): 1 27
Jlexiuu (JIek) 0,5 13,5
ITpaktuueckue 3ansatus (I113) 0,5 13,5
Jlaboparopueie 3ansTus (J1ab) - -
CamocrositesasHas padora (CP): 1 27
[ToaroToBKa K KOHTPOJIBHBIM 3aHSATHS /9K3aMEHY 1 27
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

AHHOTanuA padoyeil NporpaMMsbl JTUCHUILIMHBI «MaTepuajioBeleHre U 3aIIUTA OT
KOPPO3HH /IS JHEPropecypcocoeperaloiux XuMudecKux npoussoacrs» (b1.B.0/1.7)

1.ean AUCHUINIUHBI:

- MpUOOPETCHNE CTYICHTAMH 3HAHWM, TO3BOJISIFOIINX OIEHUBATh TIOBEJICHUE MAaTEPHAIIOB
B YCIIOBUSIX JKCIUTyaTallMH, BBIOMpATh MaTepual U TEXHOJOTHIO €ro oOpabOTKH C UENbIo
MOJIYYeHHUSI  3aJaHHOM CTPYKTYpPhl U CBOMCTB, OOECIIEUMBAIONINX BBICOKYIO HAACKHOCTh W
JOJITOBEYHOCTh 000PYI0BaHUS COBPEMEHHBIX XUMUYECKUX MPOU3BOJICTB;

-nojiyueHrue HMHGOpMAMK O (PU3UUYECKOW CYIIHOCTH SIBJICHUH, MPOUCXOISIIUX B
MaTepuanax, MPUMEHSEMBIX, B YaCTHOCTH, B DJHEpropecypcocoOepararommux XuMHYECKHX
MIPOU3BOJICTBAX;

-YCTaHOBJIEHUE 3aBHUCHMOCTH MEXIY COCTaBOM, CTPOEHHUEM U CBOICTBAMH MaTEpUANIOB,
MIPUMEHSEMBIX, B YaCTHOCTH, B dHEPropecypcocoOeparamimmnx XuMHIeCKUX MPOru3BOICTBAX;

-U3y4yeHUE TEOPHUH M TMPAKTUKH PA3TUYHBIX CIOCOOOB YHNPOYHEHHS] MAaTepHalIOB,
00ecTeunBaroINX BRICOKYIO HAJIEKHOCTh U JIOJITOBEUHOCTH JCTaJIe MAIlMH U 000PYyI0BaHNUS,

-U3y4eHHE OCHOBHBIX TIpYIIl MaTepuanoB, MPUMEHSAEMBbIX, B YaCTHOCTH, B
’HEpropecypcocoepararoliux XUMHUYECKHX IPOU3BOJCTBAX, UX CBOHCTB M obnacrei
IPUMEHEHHUS.

2. B pesyabrare H3yYeHHs AUCHHUILVIMHBI O00y4yaloummmiicssi 1O mporpamme
0akajaBpHuaTa JOJIKEH:

Obnadams crnenyromumu obmenpodeccuonanbabiMu (OITK) komneTeHMsAMMU:

- CIOCOOHOCTBIO MCIIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILINH B
po(eCCHOHATLHOM  JCATeTbHOCTH, MPUMEHSITh METOJIbl MAaTeMAaTHYECKOTrOo aHan3a |
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHOro uccieaoBanus (OITK-2);

Buame:

— KJjaccuUKaIuUio, CTPYKTYpPY, COCTaB M CBOWCTBA MAaTepUANOB, MPUMEHSEMBIX,
YaCTHOCTH, B dHEpropecypcocOepararonfmx XuMHYECKUX MPOU3BOICTBAX;

—  MapKHpPOBKY MaTepHaJIoB, MIPUMECHSIEMBIX, B YaCTHOCTH, B
9HEpropecypcocOepararonmx  XUMHUYECKUX  IPOU3BOCTBAX, M0  POCCUHCKUM
MEXTYHApOJHBIM CTaHIapTaM;

— OCHOBBI KOPPO3WUW METAIIIOB, TPUHIIUITE K METOJIBI 3aIUTHI OT KOPPO3HH;

— TPHUMEHEHWE MATePUAIIOB C MO3HIIHIA YHEPTO- U PeCypcocOepeKeHNS;

— OCHOBHBIE KOHCTPYKITHOHHBIE u (YHKITMOHATILHBIC MaTepHaIbl
HHEPropeCcypcocOEPeraroIfnX XUMHUIECKUX MPOU3BOJICTB;

Ymemn:

— aHATM3HPOBATh (PUUKO-XUMUYECKHE W MEXAHHYECKHE CBOWCTBA MATEpPUANIOB, HX
KOPPO3UOHHYIO CTOUKOCTh U TEXHOJIOTUYHOCTH;

— TOIOWpAaTh KOHCTPYKIIMOHHBIA MaTepuaj JUIsi MalluH W amnnapaToB XUMHUYECKHX
MIPOU3BOJICTB C YIETOM METOJIOB 3aIUTH OT BO3MOXXHOT'O BO3/ICHCTBUS TEXHOJIOTHUECKON CpeIb
U PallMOHAILHOTO MCIIOIh30BAHMS CHIPHEBBIX U YHEPTETHUECKUX PECYPCOB .

Brnaoemw.

o~}
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— TMPOCTEUIIMMH OINEpalUsIMU OIPEICICHUS] CBONCTB MATE€pUAIOB, MPUMEHSEMBIX, B
YaCTHOCTH, B SHEpropecypcocOepararonmx XuMHUECKUX MPOU3BOACTBAX.

3. Kparkoe copepkanue Q11 CHUIIITHHbBI

MarepuanoBeieHHe Kak HaykKa: LEId, 3aJa4d W 3HAYeHUE JUCLMIUIMHBI. 3HAYEHUE
MaTepUAIOB B PA3BUTUHU XUMHKO-TEXHOJOTMYECKUX MPOLIECCOB C IO3ULUN BSHEPro- H
pecypcocOepexeHusi, MUHIMUA3AIK BO3JICHCTBUS Ha OKPYXKAIOUIYIO CPENly.

OCHOBHBIE TIOHSITUS O CTPOEHUHU, CTPYKTYpe M CBOMCTBAaX MarepuaioB. MeTomabl
W3Yy4YEHUs CTPYKTYPhI U CBOMCTB MaTEPHUAJIOB.

DU3UKO-XUMUYECKHE OCHOBBI MAaTEPUATIOBEACHUS.

OcHOBBI TeopuH CIUIaBOB. /narpaMmbl COCTOSIHUS CIUIABOB. TE€PMHUHBI U ONIPENEICHUS.
JuarpaMmbl — «cOCTaB-CBOMCTBO». Da30BbIi COCTAB CILIABOB. 3aBUCUMOCTb MEX]ly CBOMCTBAMHU
CILIaBOB M TUIIOM nuarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Meramndeckue MaTepUalbl.

XKeneso u craBel Ha ero ocHoBe. CTanu U YyT'yHBI, HX CBOICTBA, 00JIaCTh MPUMEHEHUS,
MapKUPOBKA.

JumarpamMmbl COCTOSTHUSI JKene30-IIeMeHTUT. KommoHeHThl, ¢a3bl U CTPYKTYpHbIE
COCTABJISIIOLIME CTAJe U OENIbIX YYT'YHOB.

Bnusinue tepmuueckoil oOpaOOTKM Ha MexaHHuYecKue cBoicTBa ctanu. Dusmdeckue
OCHOBBI XUMHUKO-TEPMUICCKON U TEPMOMEXAHUIECKON 00paOOTKH.

[[BeTHBIC METAJIIBI U CIUIABBI Ha UX OCHOBe. OOIIas XapaKTeprCTUKA U KiIacCH(PHKAIUSI
CILJIaBOB.

OcHOBBI KOppO3uK METAIIOB. [I[pUHIUITBI 1 METO/IBI 3aLIUTHI OT KOPPO3HH.

XuMHuueckass KOppo3us. OIEKTpoxumuueckas kopposus. Koppo3us weramnoB B
YCIOBUSX  TEXHOJIOTMYECKHX CPEel  XUMHUYECKUX MPOU3BOACTB. KOppO3MOHHOCTONKHE
METaJUIMYECKUE MaTepHAJIbI.

Marepuansl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX coequHeHu. OCHOBHBIE Pa3HOBUAHOCTHU
MPOMBILIUIEHHBIX OJMMEPOB U IIACTMACC.

Pe3unb! 0011ero Ha3HaueHUsI, CIICIIMATIbHBIC PE3UHBI U 00JIACTU UX TPUMEHEHHUSI.

Jlakokpacounbie matepuansl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKa,
LITATIEBKA.

Kepamuueckue marepuansl. KOHCTpyKIMOHHAs, MHCTPYMEHTAJbHAsT W TEXHUYECKas
kepamuka. Heopranmueckoe ctekio. Knaccudukanus cTEkon MO Ha3HAYEHHIO W 00JacTH
npumenenus. Curtamisl. ['padut. Acbect. CBoiicTBa U 0061aCTH TPUMEHEHHUSL.

Cwma3zouHble Macia, TNIACTHYECKUE CMa3KH, TBEP/bIE CMa304HbIe MaTepualbl. CMa304HO-
OXJIQXKAAIOUIUE )KUIKOCTH.

[peBecHble MaTepralsbl.

Komnosumnmonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMIIO3HIIMOHHBIX
MarepuasioB.  [IucnepcHo-ynpouennsie KM, cnoucteie KM,  Bomoknucteie  KM.
KoMno3ummonnsle Marepuanbl Ha METAUIMYECKOW M HeMmeTraunueckod ocHoBe. CAII
(crieueHHbBIE ATFOMUHUEBBIE TTOPOITKH). KepaMuueckne KoMmO3UIIMOHHBIE MAaTEPUATIBI.

7.OKOHOMUYECKH 000CHOBaHHBIN BBHIOOP MaTEpHUAIOB JIJIsl KOHKPETHBIX IENeH.

Bp100p KOHCTPYKIIMOHHBIX MaTEPHAIOB JIJIsI YHEPropecypcocOeperarnmx mporu3BoICTB
U TepepaboTKU IMacTMacc. OKOJIOTHYECKHE, DJHEPro- M pecypcocOeperaroniie acreKkThl
MAaTEepUAIOBEICHUS U 3alUTHI METAIIJIOB OT KOPPO3UH.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanem.
Bupl yueOHOM paboThI eIMHUIAX yacax
OO0masi TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MUIAHY 3 108
AyIUTOPHBIE 3aAHSITHSI: 1,3 48
Jlexumu (JIek) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,4 16
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CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTtakTHas camocTosTenbHas pabora 11 0,2
CamocTosATeNnbHOE U3YYEeHUE Pa3/ieaoB AUCHUILUINHBI ’ 39,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer
B 3aueTHbIx B actp.

Bupl yaeOHOM paboThI eIIMHUIIAX Jacax
O0masi TPy10€eMKOCTh JMCUUILIUHBI 10 Y4€0HOMY ILUIaHY 3 81
AYAUTOpPHBIE 3aHATHS: 1,3 36
Jlexuunu (Jlek) 0,9 24
[Tpaxtrueckue 3ansarus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHrtakTHas camocTosTenbHas pabora 11 0,15
CamocTosATeNbHOE U3YYEeHUE Pa3/IeoB AUCHUIUINHBI ’ 29,85
Bua koHTpoJs: 3a4eT / IK3aMeH 3a4er

AHHOTaNUs padoyeil nporpaMmbl JMCHUIIMHBI « AHCTPYMeHTaIbHbIE METObI
XMMHYECKOT0 aHAJIN3a JIJIsl SHeprocoeperaumx xumuyeckux npoussojacrs» (b1.B.0/1.8)

1.Mean u 3aga4u JUMCUMILINHBI

Henp aucuumiuHbl: npuoOpeTeHne OO0yYarolMMHCS 3HAHUM [0 OCHOBHBIM TpYIIaM
METOJIOB XMMHYECCKOTO aHaiu3a, HauOoJee MIUPOKO MPUMEHSEMBIX B IMPOMBIIUICHHOCTH U
HCCIIEIOBATENBCKOM paboTe, a TakkKe KOMIIETEHINI, He0OOXOIUMBIX XUMHUKAM-TEXHOJIOTaM BCEeX
CIEIMAJIbHOCTEN JUIsl pellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIM3a.

2. B pe3yabrare MH3yYeHUS JAUCHUIUIMHBI O0y4YawINMiicsi MO MporpamMme
0akajiaBpuaTa J10JI/KeH:

OBJIAJIETh CIAEAYIOIIMMHU KOMIIETEHUUSIMMU:

CIIOCOOHOCTBIO NPHUMEHATH COBPEMEHHBIE METOJbl HCCIEAOBAHUS TEXHOJIOTMUECKUX
MpOLIECCOB U MNPUPOJHBIX Cpel, UCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienoBareabekoit padore (I1K-14);

CIIOCOOHOCTBIO  TUIAHUPOBATh  DKCHEPUMEHTANbHBIE  HCCIENOBAHUS,  IOJIYydYarh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3yinbraThl ([TK-15);

3uamo:

— TeOpeTUYeCKre OCHOBBI MeTOZI0B IMXA;

- Ipo1tiecchl (POPMHUPOBAHUS AHATTUTUUECKOTO CUTHANA B pasnudHbix UMXA;

— pacCMOTpPEHHE MPUHIIMIIOB U3MEPEHUN B CTAaHIAAPTHHIX MPUOOPaAX;

— ocHOBBI MeTposioruu UMXA B cootBeTcTBUHU ¢ pekoMeHaanusamu MIOITAK.—

Ymemos:

- IPUMEHSATH MPUOOPETEHHBIE TEOPETUUECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKU B TIPO-

(heccroHaTBHOM NEITEBHOCTH ISl PEIICHUSI KOHKPETHBIX XUMHUKO-aHATMTUYECKHX 3a-

nau;

Bnaoems:

- merononorue UMXA, mupoKo UCIIOJIB3YEMBIX B COBPEMEHHONW aHAIMTUYECKON MTpaK-

THKE;

- CHCTEMOM BBIOOpa METO/1a KAaUeCTBEHHOTO U KOJMYECTBEHHOTO XUMUYECKOTO aHAIH3a;

- OIIEHKOI1 BO3MOYKHOCTEN METO/1a aHAIN3a;

- OCHOBHBIMU CTIOCOOaMU METPOJIOTHUECKON 00pabOTKH pe3yIbTaTOB KOINYECTBEHHOTO

XUMHUYECKOT0 aHalIn3a.
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3. KpaTkoe coaep:kaHue TUCHUIINHBI

O6mas xapaktepuctuka UMXA. OCHOBHBIC WCTOYHUKH IOTPEIIHOCTEH DPE3yJIbTaTOB
aHanmm3a ¥ crocoObl ux orneHku. OueHka npezaena 0OHapYKEeHUs C UCTOIb30BaHHEM (HOPMYJIbI
Kaiizepa u crangapTHOro OTKJIOHEHHSI MUHUMAJIBHOTO JieTekTupyemoro curtaia no MIOTTAK.
JIuneiHbIi Auana3oH onpeaensieMplx KoHUeHTpauuil. CtannapTHble 00pa3sl cocTaBa. OCHOBHbBIE
AHAIUTUKOMETPOJIOTHYECKUE XapaKTEepUCTUKU METOJIOB U Pe3yJbTaTOB aHAU3a, CIOCOOBI MX
OIICHKHU: TpeAesl OOHapyXeHHs, KOIPQPUIMEHT YyBCTBHUTEIHHOCTH, TPAHMIIBI JIHUANA30HOB
ONpENIENAEMbIX COIEPKAHUMN, CEIEKTUBHOCTD, IPELIU3UOHHOCTD, TPABUIIBHOCTh, IKCIPECCHOCTD.
Metoaasl mpo60oTOopa, pa3ieneHuss 1 KOHICHTPUPOBAHUS BEILIECTB.

Merononorus UMXA. IlpueMbl KOTMYECTBEHHBIX U3MEPEHUN (METO IpayupOBOYHOM
3aBUCHUMOCTH,. BHEIIHEIO U BHYTPEHHEro CTaHAapTa, METOJ JA00aBOK). AHaJIUTHUYECKUE U
METPOJIOTHUECKHUE XapaKTEPUCTUKU Pa3IMYHbIX HHCTPYMEHTAJIbHBIX MeToa0B. [loHsTHE 00
aTTecToBaHHOW Metoauke. [IpoGmembl BbIOOpa Meroma aHanm3a. OOOOIIEHHBIE CBEACHUS O
['OCT P UCO 5725 (2002).

OOmiast ~ xapakTepUCTHKA  CIEKTPaJbHBIX  METOJOB  aHanu3a. Kiaccudukamus
CHEKTpaJIbHBIX METOA0B aHanu3a. [lonmydeHue XuMUKO-aHATIUTHYECKOW HHOpMALMKU MpU
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIyYE€HHUS C BEIIECTBOM. ATOMHAas M MOJEKYIsIpHas
cnekTpockonus. AGCOpOIMOHHBIE U SMUCCHOHHBIE METO/IbI aHAIH3A.

ATOMHO-3MHMCCUOHHBIN CHEKTPAIbHBIM aHauu3. TeOopeTH4eCKue OCHOBBI ATOMHO-
SMUCCHOHHOTO CHEKTpajbHOro aHanmui3a. VMcrouHuku BO3OYKIeHHs creKkTpoB. KadecTBeHHas
XapaKTePUCTUKA AHAJTUTUYECKOTO CUTHaJIa. VIHTEHCHBHOCTH CIEKTPAJIbHBIX JIMHUN KaK Mepa
colepkaHusi dieMeHTa B mpoOe. DakTophl, BIUSAIONIME HA WHTEHCUBHOCTh CHEKTPAIBHBIX
muand.  CrnekTpaibHble TPUOOPBI W CIOCOOBI  PErHCTPAallMU  CIEKTpa. paciupoBKa
SMUCCHOHHBIX CIIEKTPOB U UJICHTU(HUKAIMS HIEMEHTOB 0 UX CIEKTPpaM. ATOMHO-IMUCCHOHHBIH
aHaJIM3 C MHJYKTUBHO CBSI3aHHOM T1a3Moi. KonudecTBeHHBIM aHanu3. ATOMHO-3MHUCCHOHHAS
dboromeTpus mnameHu. ['a30Bbie MIaMeHa Kak BHJIbI HU3KOTEMIIepaTypHO mia3Mbl. biok-cxema
IUTAMEHHOTO (oToMeTpa. BO3MOKHOCTH METO/Ia ¥ €r0 OTpaHUYCHHUSA. AHHOHHBIA U KaTHOHHBIN
s dexter. O6IaCTH TPUMEHEHUS.

AToMHO-abcopOumoHHast — cnekTpomerpus. OOmas  XapakTepucTHKa MeToja |
AHAIUTUYECKOTO curHaina. [lornormienne aMeKTpOMarHuTHOTO U3JIY4YeHUsI CBOOOHBIMU aTOMaMHU.
brok-cxema mpubopa. VMcTtounuku MoHOXpoMartuueckoro uznydeHus. CrocoObl aTOMHU3alUU
npoObl. CpaBHEHHE AaHATTUTHUYECKUX XapaKTEPUCTHUK METOJOB aTOMHOM abcopOuuu ¥ aTOMHOMN
AMHUCCHH.

AHanuTUyeckass MOJEKYJSpHas CHEKTPOCKOMHUS. MeTOoJbl ONTUYECKONW MOJIEKYJISPHOI
CHEKTPOCKONMUU. XapaKTEepUCTUKA aHAIUTUYECKOro curHana. [lormomienue 31eKTpOMarHuTHOTO
M3IIY4eHHUS] MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOJbl U CHEKTPhl MOTJIOLIEHUS MOJIEKYJ. 3aKOH
Byrepa-Jlam6epra-bepa. Momsipusiii koadduruent norsomeHus. CekTpoPoToMEeTpUIECKUN U
dboromeTpuueckuit ananu3. ONTUMU3ALMS YCIOBUN aHATUTHYECKUX onpeaeneHuid. OTKIOHSHHUS
oT 3akoHa byrepa-JlamGepra-bepa. Anmaparypa it ciekTpo- U POTOMETPUIECKUX U3MEPEHUIM.
TouHocTh pe3ynbTaToB (GoToMeTpuueckux onpeneneHuil. Juddepennuansuas ¢oromeTpus.
Mertompl crieKTpO(HOTOMETPHUUECKOTO TUTPOBAHMUSL.

Onyopumerpudeckuii ananus. [Ipupona aHanutuyeckoro curHana (IyopeclueHIHH U
dochopecuennu. KBaHTOBBIM W dJHEpreTHUECKUd BBHIXOABL. DaKTOphI, BIUSIOMIUE Ha
WHTEHCUBHOCTh  (uUIyopecleHInH. TemmepaTypHOe ¥ KOHIIGHTPAIIMOHHOE  TYIICHHE
biyopecueHIIMN. 3epKanbHas CUMMETPHS CIHEKTPOB IMOTJIOLIEHUS M MCIyCKaHUs (IIPaBHIIO
Jlemmna). 3akoH BaBunoa. Cxema (iayopuMeTpHU4ecKuX H3MepeHuid. BeiOop mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHasi 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIIU3.

TypObunumerpuueckuii u HedemoMeTpuueckuii MeToAsl aHanm3a. PaccesHue cBeta
JIUCTIEPCHBIMU  cUcTeMaMH. CBSI3b ONTHUYECKOW IIJIOTHOCTHM JHCHEPCHOM CHUCTEMBI C
KOHIIEHTpaluei onpenensemoro Beuectsa. Koadoumnuent myrnoctu cuctemsl. TeopeTnueckue
OCHOBBI TypOugumeTpuu U HeenomeTpuu. YpaBHenue Pases. CpaBHUTENbHAS XapaKTePUCTHKA
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AHAIUTUYECKUX CUTHAJIOB B TypOuANMeTpuu U Hedemomerpuu. TpeOoBaHus, TPEIBIBISEMbIC K
HCIIOJIB3YEMBIM AHATUTUYECKUM PEAKIUSAM.

OOmiast XxapakTepuCTHKa AIEKTPOXMMUYECKHX METOJOB aHaln3a M UX Kiaccu(ukaius.
Knaccudukanus 5>71eKTpoIOB B INEKTPOXMMHUYECKUX MeTonax aHanuza. [lomspuszyembie u
HEIOJIPU3yEeMbIE JJIEKTpOAbl. VCcronb3yeMbple XMMHYECKUE U DJIEKTPOXUMHUYECKUE PEaKIMH,
TpeOOBaHUS, IPEIBSABIIIEMbIC K 3TUM peaknusaM. Bo3zmoxnoctn 9XMA.

KonnykTomMeTpusi M KOHIYKTOMETpHUYECKOEe THTpoBaHue. OOmas XapaKTepUCTHKA
METO/Ma. AHAJIUTUYECKUH CUTHAI B KOHAYKTOMETPUHM. Y[eiabHasi M HSKBUBAJICHTHAas
3JIEKTPOIIPOBOJAHOCTE  PACTBOPOB  3JIEKTPOJIUTOB. [TogBMKHOCTL ~ HOHOB. [Ipamas
KOHJYKTOMETPHUSI M KOHIYKTOMETpHYeckoe TutpoBaHue. Kpuble THUTpOBaHUs. DaKTOpHL,
BIMAIOIIME HAa BUJ KPUBBIX TUTpoBaHusA. [IpuHIMNManbHAs cxeMa YCTaHOBKH JUIA
KOHJYKTOMETPUUYECKUX HM3MEPEHUMN, HCIOIb3yeMbIe SJIEKTpoAbl. Bo3MoxkHOCTH MeToJa.
ITpumepsl onpenenenuii. Beicoko4acToTHOE TUTpOBaHKUE. BO3MOKHOCTH MeTOAA.

[ToTeHumomMeTpHuss U MOTEHUUOMETPUUECKOE TUTpOBaHUE. VHIMKATOPHBIE 3JEKTPOABI U
ANEKTPOAbl cpaBHEHUs. [loTeHIMan >JeKTpoja Kak AaHAJIUTUYECKUuM cur”ai. HMoHomerpus.
JonHanoBckuid ¥ auddy3uoHHbI  noTeHuuansl. Kinaccudukanmuss — HOHOCENEKTHUBHBIX
ANEKTPOJI0B. YpaBHeHne Hukonbckoro-OizeHmMana. MeToIbl KOTMYECTBEHHBIX ONpPEIEICHUN 1
ycnoBus ux npuMeHenus. [Ipsmas norennuomerpust (pH-merpusi, nonometpus). Bosmoxnoctu
metona. Mertosel TUTpoBaHus. OOpadOTKa KPUBBIX MOTEHIIHOMETPHIECKOTO TUTPOBAHHMSL.

Bonbpramnepomerpuueckue meroabl aHanuza. Kiaccuueckas mnomsiporpadus. ITomsipo-
rpamMMbl. MHTepriperanus noasporpaMM. OcCTaTOYHBIM M KOHIEHCATOPHBIM TOKU. YpaBHEHHE
nonsiporpaduueckoit  BonHbl  ['eiipoBckoro-MnbkoBuua.  [loTeHIManm  MOMYBOJHBI  Kak
KayeCTBEHHAss  XapaKTepPUCTHUKAa  aHAJUTHYECKOrO0 CHUTHama. Bpibop W Ha3HaueHHE
nonsiporpaduueckoro ¢ona. IlpenenpHblit  AUPPY3HOHHBIE TOK Kak KOJMYECTBEHHAs
XapaKTepUCTHKAa AaHAJIUTUYECKOrO0 CUrHaja. AmnepomeTpuyeckoe TutpoBaHue. OOmas
XapaKTepUCTHKA METOJa M aHaJUTHYECKOro CUrHaja. BelOop ycnmoBuil ammepoMeTpudecKux
n3mepeHuil. [IpuHnunuaneHas cxema aMIepoOMETPUYECKOr0 TUTPOBaHUsA. KpuBble TUTPOBaHUS.
[Ipumepsl IPaKTUUECKOT0 UCIOIB30BAHUS METO/IA.

Kynonomerpuueckuii MeTo aHaIu3a

Knaccupukanus  MetonoB — kyjdoHoMmeTpuu. KommdectBo — snekTpuyecTBa — Kak
aHaIUTUYEeCKUH curHail. [IpsAmas KynoHOMeTpHs M KyJIOHOMETPHUYECKOE TUTpoBaHue. Pacuer
KOJINYECTBA  JJIEKTPHUYECTBA, 3aTPavye€HHOr0 Ha  DJIGKTPOXUMHUYECKYI0  PEAKLHIO.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka snextponusza. IlpuHununuanbHas cxema
YCTAHOBKHM I KYJIOHOMETPUYECKOro TUTpoBaHuA. IIpakThueckoe NpHUMEHEHHE METOAA.
OnekTporpaBUMeTpuueckuii aHanu3. OOmias XapakTepuUCTUKa METOJa M aHaJIUTHYECKOTO
CUTHAJIA.

OOmiasi XapakTepuCTHKa XpomaTrorpauyeckux MeTo/0B. TeopeTuyeckrue OCHOBBI
xpomaTorpaduueckux MeTooB. Xpomarorpamma. [lapamerpsl yaepxxkuanus. KauecTBeHHas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU AaHAIUTUYECKOTO0 CUTHajla B KOJIOHOYHOW XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpomaTorpagpuueckoro mnpouecca. Knaccudukanus MeTonoB
XpoMmaTorpauu Mo arperaTHoOMy COCTOSHUIO (a3, MO MEXaHHU3MY pa3JeleHHs U CHOoco0y
opopmaenus mnporecca. CreneHb pa3feleHUs U KpuUTepuid celekTHUBHOCTU. Kpurepuit
pazmenenus. OnTUMu3anus TPOLECCOB paszjaeneHus cmecedl BemecTtB. KoaddummeHt
pacrtipenenenusi. OcHoBHOe ypaBHeHHe Xpomartorpaduu. Cs3b (HOpMBI BBIXOAHON KPHBOU ¢
M30TEpMOM  pacmpesiesieHuss B KOJOHOYHOM Xpomarorpaduu. BeicoTa, >SKBUBaleHTHas
TeopeTnyeckoi Tapenke. Kunernueckas teopus xpomarorpapuu. Ypasaenue Ban-Jleemrepa.

lNazoxkuakoctHas xpomartorpadus. OOmas xapakrepuctuka metona. lIpuHuunuanbHas
cxeMma ra3oBoro xpomarorpagda. YcTpoiicTBo U Ha3HaueHue y3710B xpomatorpada. TpeboBanus,
MpEeAbSIBISIEMbIE K HETOJIBIKHON W MOABMKHOM (azam. JleTrexkTopbl. MeToapl naeHTHGUKAITAN
BEIIECTB B Ta30BOi xpomarorpadguu. VaeHTHHUKAIMS KOMIOHEHTOB pa3/eisieMbIX cMecel ¢
MOMOIIbIO JIOTapU(PMHUUECKUX HHAECKCOB yaepxuBaHusA. CrocoObl KOJIMYECTBEHHOIO aHaU3a.
[TprMepbI MPaKTHUECKOTO UCTIONB30BAHUS Ta30BOM XpoMaTorpapu.
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KunxoctHast xpomarorpadus. Knaccudukanus MeTomoB KHUIKOCTHOH Xpomarorpaduu.
Ocob6ennoctn  BOXX. IlpunnunuanpHas cxema JKHJIKOCTHOTO xpomarorpada. Tumsl
nerektopoB B BOXX. Kunkocraoaacopounonnas BOXX. HopmansHo-(ha3oBbIit u oOparieHo-
¢ba30BbIif BapuaHThl: COPOEHTHI, AMIOCHTHI, pa3jeiseMble BeulecTBa. Y paBHeHue Hokca. MeTo bl
uACHTH(HUKAIIMY BEIIECTB M KOJMYecTBeHHOro aHanmm3za B BOXX. I[Ipumepsl mpakTHueckoro
ucnionb3oBanus BDOXXX. PacnpenenurenpHas OymaxkHass xpomatorpadus. KauecTtBeHHas u
KOJINYECTBEHHAs] XapaKTEPUCTUKU AaHAIUTUYECKOro curHaia. Ob6macte npumeHeHus. Il enb-
xpomatorpadus. IlogBuxHas u HemoaBwkHas (a3pl. OOliee ypaBHEHHE, OIMHUCHIBAIOIIEE
npoiiecc reyb-xpomatorpaduu. BosmoxHocTH reiab-xpomarorpaduu. [IpuMeps! mpakTHYECKOro
ucnonp3oBanus. MonooOMenHas u unoHHas xpomatorpadus. TpeOoBanus, mpeabsBiIsieMble K
peakuusM HOHHOTO oOmeHa. OcobeHHocTH HMOHOOOMeHHOW Xpomarorpaduu. Koncranra
noHHoro obmena. M3orepmbl monHoro obmena. Karumonutsl u anuoHuthl. Kosdduument
cenexktuBHOCTH. MoHHas xpomarorpadus. biaok-cxema monnoro xpomarorpada. Pazgensiomme
Y KOMIICHCAIIUOHHBIE KOJIOHKU. AHAIIUTUYECKHE BO3MOXKHOCTH METO/Ia.

ABTOMaTHYEeCKHl W aBTOMATU3MPOBAaHHBIM aHanu3. Jlpyrue MeToapl aHanwusa.
JuckpeTHble aBTOMaTU4YecKue aHanuzatopbl. [Ipunuun neictBus. HenpepbIBHBIA TPOTOYHBIN
aHaM3 W  TPOTOYHO-WHKEKIMOHHBIN aHanm3. [loHsTne 00 aHaTUTHYECKOW  Macc-
cnexktpoMeTpur. CyIIHOCTh METOAA. AHAIU3 OPTaHUYECKUX BEIECTB. DIIEMEHTHBIN aHAIN3.

4. O0beM y4eOHOH JUCHHUILINHBI

" B 3aueTHBIX B akagem.
Bunet yueGHOI paboThl
SIMHHIIAX gacax
O0masi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 1108
KonraktHas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
Jlaboparopueie 3anstus (JI13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMOCTOSTeIbHOC N3YYCHUE PA3JICIIOB IUCITUTUIHMHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
3ader ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH - .
OIIEHKOMH

. B 3auernsix | B actpoHoMm.
Bunsl yueOHoI paboThI

eIMHHLIAX gacax
O0mas TPyI0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konraktnas patdora (KP): 1,3 36
Jlextuu (Jlek) 0,4 12
JlabopaTopnsie 3ausartust (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 17 44,85
KonTaktHas camocrositenbHas paboTa ' 0,15
3auer ¢
Buj koHTpoJIsi: 3a4eT / IK3aMeH - .
OIIEHKOi

AHHOTanus padoyeil mporpaMMsbl AMCUMILIMHBI «Moae1upoBaHue XUMHUKO-
TeXHOJIOTHYEeCKHUX MPOLECCOB B YJHepropecypcocheperalomux XuMHIeCKHX
npousBoacreax» (b1.B.0/1.9)
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1.Ileap AMCHMIVIMHBI: TIOTYYE€HHE CTyACHTaMH-OakalaBpaMM 3HaHUW B 00JacTu

KOMITBIOTEPHOTO  MOJIEJIMPOBAHUS XHMHMKO-TEXHOJIOTMYECKUX IPOLECCOB C IPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIbIOTepHON Marematuku, B yactTHocTd MATLAB u VBA, a Taxxke
NpUOOpEeTeHNE MMHU MPAKTUYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMIBIOTEPHBIX MOJENEH C
OJTHOBPEMEHHBIM PELICHUEM 33/1a4 CTPYKTYPHOU U IMapaMeTpUYecKoi HIeHTH(PUKALINY.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBLI OOyYalOIIMIC 10 MNporpamMmme
O0akajiaBpuaTa J0JI/KeH:

obsanarTe ciaeayromumu npogeccuonaabubiMu (IIK) komnerennusivu:

- CIIOCOOHOCTBIO AHATM3UPOBATH TEXHOJIOTHYECKUH mporiecc kKak 00bekT ynpasienus (I1K-9);
- CIIOCOOHOCTBIO CHCTEMAaTHU3MpPOBAaTh M 0000mars uHpopManuo 10 (OPMHUPOBAHHIO U
UCIIOJIb30BaHUI0 pecypcoB npennpusitus ([1K-12);
- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUYECKYIO HH(OPMALINIO, aHATTU3UPOBATh OTEYECTBEHHBIN 1
3apyOeIKHBIN OMBIT IO TemaTuke ucciaenoBanuii (ITK-13);
- CIOCOOHOCTBbIO TMPUMEHSTh COBPEMEHHBIE METOJbl  HCCIECIOBAHHUS  TEXHOJIOTHMYECKHUX
IIPOLIECCOB U MPUPOJHBIX CpEl, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);
- CIIOCOOHOCTBIO IUIAHUPOBATh IKCIIEPUMEHTAIbHbIE UCCJIEJOBaHMUSI, HOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHbIE pe3yinbraThl ([TK-15);
- CIIOCOOHOCTHIO MOJIEIMPOBATh HEPTO-U pecypcocOeperaroie Mpouecchl B IPOMBIIITIEHHOCTH
(TIK-16);

B pe3yabTare ocBOeHUSI AUCHUILINHBI CTYIeHT-0aKAJABP 10JI7KEH::

3namop

- METOJBbl TOCTPOCHHS HMIHMPUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) W (DU3HKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJIEIEeH XUMUKO-TEXHOJIOTUYECKIX MTPOIECCOB;

- METOJbl UACHTU(PHUKAIIMH MAaTEMATUHIECKUX OMUCAHUN TEXHOJOTMYECKHX MPOIECCOB HA
OCHOBE IKCIEPUMEHTAIbHBIX TAHHBIX;

- METOJbl ONTHMHU3AIMH XMMHKO-TEXHOJIOTHUECKHUX TMPOIECCOB C MPUMEHEHHUEM
OIMIIUPUYECKUX W/WIN (PU3NKO-XUMHUECKUX MOJIEIICH;

Ymemo

- TPUMEHSTh HM3BECTHBIC METOJbl BBIYUCIUTENFHOW MAaTEMAaTUKH M MaTeMaTHYeCKOU
CTaTUCTHKH JUI PELIeHHs KOHKPETHBIX 3aJau pacuera, MOJEIMPOBAHUS, UIACHTUDUKALMH U
ONTUMU3AINH TIPU HCCIEIOBAHNUH, MPOCKTUPOBAHUH W YIPABICHUU TPOLECCAMH XMMHUYECKOH
TEXHOJIOTUM, a TaKKe YMETb MCIIOJIb30BaTh B CBOCH MPAaKTUYECKOH MAEATENbHOCTH JUIS
JOCTIDKEHUS 9TUX IeNIel M3BECTHBIC TTAKETHI MPUKIATHBIX TPOTPAMM.

Bnaoempo

- METOJAaMM MAaTE€MaTU4YEeCKOW CTAaTUCTHKU i1 0OpabOTKU pe3yJbTaTOB AaKTHUBHBIX U
MACCHUBHBIX SKCIEPUMEHTOB, a TAK)K€ METOJaMH BBIYMCIMTEIbHON MaTeMaTUKU Ul pa3paboTKU
U peaHn3alnyy Ha KOMITBIOTEPaX ATOPHUTMOB MOJCITUPOBAHMS, UICHTU(DUKAIINH 1 ONTHMHU3AINN
XUMHKO-TEXHOJIOTHYECKHUX MPOLIECCOB;

3. Kparkoe coaep:kanue JUCHUTIIHHBI

3. KparTkoe coep:kaHue JMCHUIINHBI:

3.1. OCHOBHBIEC MTPHUHITUIBI KOMITBIOTEPHOTO MOJICIMPOBAHUS XUMUKO-TEXHOIOTHIECKIX
nporneccoB (XTII). Matemaruueckue sMIMpUYECKUE U MaTeMaTHYeCKue (PU3MKO-XMMUYECKHE
MOJIEIM M KOMIBIOTEPHOE MOJEINpoBaHue. JleTepMHMHMpPOBaHHBIE U  BEPOSITHOCTHBIE
MaTteMaTHueckue Mojaenu. llpumMeHeHre MeTo10J0rMy CUCTEMHOTO aHaIM3a ISl PelIeHus 3a1a4
MonenupoBaHus. llpuMeHeHue TpUHLMIIA «YEPHOTO SUIMKa» TMpPU  MaTEeMaTHYECKOM
MOJICIUPOBAaHUH. ABTOMaTH3UPOBAHHbBIE CUCTEMBI MPUKIAAHON HHpopMmaTuku. Mepapxuueckas
CTPYKTYpa XHWMHYECKHX TPOM3BOJICTB W WX MaTeMaTH4eckux Momenend. [IpumeneHue
KOMITBIOTEPHBIX MOJIeNed XMMUYECKMX IMpPOLIECCOB Ul aHalW3a, ONTUMH3AIMU W CHHTE3a
XUMHUKO-TEXHOJOTHYECKNX cucTteM. OCHOBHbIE HPHEMbl MAaTEMAaTHYECKOI0 MOJEIUPOBAHUS:
AMIUPHYECKUH, CTPYKTYPHBIN ((PU3MKO-XUMHUUECKUH) U KOMOMHHPOBAHHBINA (TEOPETHUECKUIN).
ITocTpoeHne craTMyeckux M AMHAMUYECKHX Mojened. Pemenne npsmeix 3aaad. [IpoekTHbIN 1
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MOBEPOYHBIH (OLIEHOYHBII) pacdeT mpoueccoB. Pemenne oOpaTHbix 3anau. [lapamerpudeckas u
CTPYKTYpHasi HICHTU(UKAUS MaTeMaTHUECKUX MOAETIeH. VYCTaHOBJIEHUE a/IeKBaTHOCTH
MaTemMaTuueckux  Mogjene. Crparerus INpOBENEHUS  pacueTHBIX  MCCIEAOBAHUW U
KOMIIBIOTEPHOI'0 MOJIETIMPOBaHUS PEaIbHBIX IIPOLIECCOB.

3.2.IlocTpoeHue SMIIUPUUECKUX MOJEIIEH:

e dopMynMpoBKa 3alayd aNNpPOKCHMMALMK JAHHBIX IS ONUCAHMUS JKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEH M IIOJYYEHHUs SMIIMPUYECKUX MOJEIEH IIpoLeccoB. Buabl KpuTepueB
annpoxkcuManuu. Kpurepuii Merona HauMMEHbIIMX — KBaapaToB. Pemnienue 3amaum
aIIIPOKCUMALIMK JUIsl HEJIMHEHHBIX U JIMHEHWHBIX 110 IapaMerpam mojened. Marpuynas
(bopMynHupoBKa 3a/1a4M arpoOKCUMAlUU. AHATUTUYECKUH U alrOPUTMUYECKUNA MTOIXObI
JUISL pELIEHUs 3aJaud allpoKCUMAalUM I JIMHEHHBIX M JIMHEApU30BaHHBIX MOJEIEH
METOJIOM HaMEHBIINX KBaJIpaToB;

® 33aKOH HOPMAJIbHOTO pacHpeleNeHUss  JUIsl BEKTOPHBIX CIy4YalHBIX  BEJIMYMHBI U
OIpPE/ENICHUE WX YHMCIIOBBIX XapaKTEPUCTHUK. MareMaTH4ecKOoe 0XKMJIaHUE U JAUCIIEPCHS
JUIl BEKTOPHBIX CIIY4alHBIX BEJIMYMH. JIUCIEPCUOHHBIA U KOPPEISALUOHHBIA AHAIIN3.
[TonsiTust nucriepcud BOCIPOU3BOJMMOCTH M aJIeKBaTHOCTH, a TaKXe OCTAaTOYHOU
mucriepcud. OnperneneHne BBIOOPOYHBIX KOI(D(OUIIMEHTOB KOPPEIAIUN U KodppumeHTa
MHOKECTBEHHOU Koppemsiuuu. CTaTUCTHUYECKUH IMOAXOA K OINPEAETICHUI0 OLIMOOK U
MOTPENIHOCTEN B AKCIIEPUMEHTAJIbHBIX TOUKAX U3MEPEHUN;

® PErpecCHOHHBIM U KOPPEISLUOHHBINA aHAIU3 JJIS IIOCTPOSHUS SMIIMPUYECKUX MOZEIIEH
Ha OCHOBE JaHHBIX ACCUBHOTO KcnepuMenTa. [IoHATHS QYHKIIMN OTKIMKA U (JaKTOPOB.
OcCHOBHbBIE [JIOMYIIEHUSI PETPECCUOHHOIO M KOPPENSAIMOHHOrO aHanuza. Kpurepuu
NPOBEPKH OJHOPOJHOCTH AHcriepcuil. BeiOOp BuAa ypaBHEHWI perpeccuu, a TaKxke
ompenenenne KOd(Q(UIMEHTOB perpeccud W HMX 3HAYUMOCTH C HCIIOJIb30BAaHHEM
kputrepust Creronenta. llpomenypa HCKIIOYEHHS HE3HAYUMBIX KO3 PHUIMEHTOB
perpeccun. OmnpeneneHue aJeKBaTHOCTH PETPECCHOHHBIX MOJAENIEH C  IOMOIIBIO
kpurepus Puniepa;

® OCHOBHBIE TOJOXKEHHUSI TEOPUU TUIAHUPOBaHMS dKcriepuMeHTOB (I): moaHbBIN (pakTOpHBI
skcriepuMeHT (I1DID) u 0b6paboTka ero pe3ynbTaToB. ONTUMAIBHBIE CBOWCTBA MATPHUIIBI
IUTAHUPOBAHMS U CBOIMCTBO OpTOroHaNbHOCTU. OmnpeneneHune ko3 GUINEeHTOB MOeNeH,
UX 3HAUMMOCTHM M TIpOBEpKa aJeKBAaTHOCTH YypaBHEHHs perpeccuu. CBONCTBO
pOTaTabeIbHOCTH MOJHOTO (PaKTOPHOTO 3KCIIEPUMEHTA;

® OCHOBHBIE IOJIOKEHUSI TEOpUHU IUIaHupoBaHus s3kcrnepuMeHToB (II): oproroHanbHBIHM
HEeHTpaJlbHBI KoMIo3uMoHHbIN TutaH (OLIKII) skcmepuMeHTOoB M 00paboTka ero
pe3yibraroB. ObecreyeHrne OpTOroHaJIbHOCTH MATPHIIbI IJIAHUPOBAHUS U OINpEesIeHHe
BEJIMYMHBI 3BE37HOTO mieya. OnpeeneHne KodQpPUIMEHTOB MOJIENN, UX 3HAYUMOCTH U
OLICHKA a/ICKBaTHOCTH YypaBHEHUS perpeccuu. PacueTHoe BbIYHMCIEHUE KOOPAUHAT TOUKU
onTuMyma (3KCTpemMyMa);

® ONTUMH3ALUSA DKCIEPUMEHTAIBHBIX MCCIEAOBAaHUN C NPUMEHEHHEM Meroaa bokca-
Bunbscona. OcHOBHBIE MOAXOABI K ONTUMHU3ALMN JKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM.
OKCNEpUMEHTAIBHO-CTATUCTUYECKU  MeTon. CrTparerusi JABWKEHUS K ONTHUMYyMY
neneBoi pyHKIMK (QYHKIMKM OTKIIMKA) IPaJUEHTHBIM MeToioM. KpuTtepuu noctnxenus
«TIOYTH CTALlMOHAPHOI 00JIACTH» M METOJIbl YTOYHEHUS MOJIOKEHHUS ONTUMAIbHON TOUKU
B ()aKTOPHOM NIPOCTPAHCTBE.

3.3. IloctpoeHune GU3NKO-XUMHIESCKIUX MOJIEIICH:

e oTanmbl MaTeMaTU4YecKOoro MojenupoBaHus. @DOpMyIMpOBKAa THUIIOTE3, IOCTPOCHHUE
MaTeMaTUYeCKOro OMUCaHMs, pa3padoTka MOJAETUPYIOUIEro ajropuTMa, IpoBepKa
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a/ICKBaTHOCTU MOJEIH U HIACHTU(UKALUSA HUX MAapaMEeTpOB, PacUETHBIC HCCIEIOBAHUS
(BBIUMCITUTENBHBIA SKCIIEPUMEHT);

COCTaBJICHUE CHUCTEM YPaBHEHHI MaTEeMaTH4YeCKOTrO OMMCAHMS MPOLECCOB U pazpaboTka
(BbIOOpP) aNrOpUTMOB  HX pelleHHs. BiIOoYHbBI HDPUHIUI HOCTPOSHMsI CTPYKTYPHBIX
MaTeMaTudeckux wmojenei. (OOOOIIeHHOE ONMMCaHUE JBIDKEHUS TOTOKOB (a3 B
anmaparax ¢ IOMOIIbK0  T'MAPOJMHAMHYECKMX  MOZENEH,  YYUTBIBAIOIIUX
COCpPEIOTOUEHHBIE U PACIIPE/EICHHbIE HCTOYHUKU BEIIECTBA M JHEPIHMM (TEIUIOTHI).
JlokaJlbHBIE MHTEHCHMBHOCTM HCTOYHHUKOB BEIIECTBA M TEIUIOTBI B  IIOTOKAaX,
COOTBETCTBYIOIIIME DPA3JIMYHBIM (DU3UKO-XUMHUUECKUX TmporieccaM. OCHOBHBIC THIIBI
YPaBHEHHH MAaT€MaTU4YEeCKOrO0 OINMCAHUA XHMHUKO-TEXHOJIOIMYECKHX  IPOLIECCOB —
KOHEUYHbIe, 0ObIKHOBEHHBIE nupdepeHnnanbupie U TudepeHIraIbHbple YpaBHEHUS B
YaCTHBIX ITPOU3BOIHBIX;

MaTEMaTUYECKOE MOJEIMPOBAHNUE CTALMOHAPHBIX M  JUHAMHYECKUX  PEXKHMOB
THJIPABIMYECKUX  MPOIECCOB B  TPYOONPOBOJHBIX  CHUCTEMaxX, TIJIOOATbHBIE H
JEKOMIIO3ULIMOHHBIE METO/BI PEIICHUS CUCTEM HEJIMHEHHBIX YPAaBHEHUH, a TAKXKE SBHBIC
U HESBHbBIE METOBI YUCIEHHOTO PEIICHUSI CHCTEM OOBIKHOBEHHBIX UG (hepeHIIHaTbHBIX
ypaBHeHHH. CocCTaBlI€HME YPAaBHEHMM MaTeMaTU4YeCKOro OINHCaHUs IIpolecca.
[TocTpoenne nH(pOPMAITMOHHBIX MAaTPULl MAaTEMAaTHIECKUX MOJIeNel 1y BbiOopa o01ero
ITOpUTMa PELICHUs] — MOACIUPYIOLIETO aropuT™Ma. Peanusanus anropuTMoB peLICHUs
HEIMHEHHBIX W OOBIKHOBEHHBIX UG epeHIuaTbHbIX  ypaBHeHUH. Omnucanue
cTalMoHapHbIX pexuMoB XTIl ¢ mpumMeHeHMEM CHUCTEM JIMHEHHBIX M HEIUMHEHHBIX
ypaBHeHui. HrepannoHHbIE anropuTMmbl pemeHus. [IpuMeHeHne MeTomO0B IPOCTBIX
utepainii 1 HeloroHa-Papcona ans nomydenus pewmenus. [Ipobiema cxoaumocTH
npouecca pereHus. [J|eKoMIO3UIMOHHBIM METOI PEILIEHUS CIOXKHBIX CUCTEM KOHEYHBIX
ypaBHeHui. [locTpoenue uH-GOpMaMOHHONW MaTpULl A BbIOOpa ONTUMAIBHOTO
aIropuT™Ma pemieHus 3amaun. [loHATHE JKecTKOoCcTH cHcTeM U epeHInaTbHbIX
YPaBHEHUH U KPUTEPUH KECTKOCTH. SIBHBIE (OBICTpbIE) U HEsIBHBIE (MEUIEHHBIE) METO/IbI
pemenusi. Meronsl neporo (Merox Jinepa), BToporo ( MOIU(MUIIMPOBAHHBIE METOJbI
Olinepa) u yerBeproro nopsaaka ( merox Pynre-Kyrra). Onenka TOYHOCTH METOJIOB —
ommnbok yceueHus. l[lepexonHble OMMOKM U OLIMOKM OKPYIJICHUS IPU YUCIEHHOM
UHTErpupoBaHuM IuddepeHnnanbHbIX ypaBHeHHH. CriocoObl obecnieueHust CXOAMMOCTH
pemieHus 3anauu. llpuMeHeHuE HESBHBIX METOAOB [UIsl PELICHMS] >KECTKHX CHUCTEM
nuddepeHManbHbIX ypaBHeHUH. OmnpeneneHus mara UHTETPUPOBAHUS UTEPALIMOHHBIM
metooM. MetonoB Kpanka-Hukonbscona (meTos Tpanemnuii);

MaTEMaTUYECKOE MOJEIINPOBAHKUE CTALIMOHAPHBIX PEKUMOB IPOLIECCOB TEIUIONEPEAUH B
IUIACTUHYATBIX ~ M 3MEEBHMKOBBIX TEIUIOOOMEHHHKaX. MaTeMaTuyeckoe OIucaHue
IIPOLIECCOB C NMPUMEHEHHEM MOJIEe HealbHOr0 CMEIICHUs U BbITECHEHMs. BbiOop u
rpagpuyeckoe TNpeACTaBICHUE aIrOPUTMOB pemieHus. I[IpumMeHeHue CTaHIapTHBIX
METOJI0B BBIYMCIINTEIbHON MAaTEMAaTUKH JIJIsl PELIEHMs 3a/1a4;

MaTEMaTUYECKOE MOJEINPOBAHNE CTALMOHAPHBIX PEXXMMOB IIPOLECCOB TEIUIONEPEIauH
B NPSIMOTOYHBIX U TNPOTUBOTOYHBIX TPYOUaThIX TEIIIOOOMEHHMKOB, pEIICHUE 3a/1a4M
Kommu u kpaeBoil 3agaum MpU  UHTETPUPOBAHUU  CUCTEM  OOBIKHOBEHHBIX
T depeHMaIbHbIX  ypaBHEHUH. MartemaTuuecKkoe OIUCAaHUE IPOLIECCOB  C
IIPUMEHEHNEM MOJIENEeN UAealIbHOrO0 BhITeCHEHMs. Pemenue 3amaum Komm u xpaeBoi
3agaun. [IpencraBieHre aaropuTMOB BBHIYMCIECHUIN B BHUJE MH(POPMALMOHHOW MaTPUIIBI
CUCTEMbl YpaBHEHMH MaTeMaTH4YeCKOro ONHUcaHusi U  OJOK-CXeM  pacyderoB.
Marematnueckoe onucanue XTIl ¢ mnpumeHeHumeM cucteM  OOBIKHOBEHHBIX
mubdepeHIMaNbHBIX  ypaBHeHUH. OmnucaHne O0OBEKTOB C  paclpelesieHHbBIMU B
IIPOCTpaHCTBE MNapaMmerpamu. POpMyIHpOBKAa HAYaJbHBIX M KPAacBBIX YCJIOBHMM 3anay
pemieHus. YucneHHbl anroput™m 1-ro mopsaka mig pemeHus 3agaun Komm. Meron
«TIPUCTPEIKN» JUIsl pELIEHMs KpaeBOM 3a7aun;
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® MAaTeMaTUYECKOE MOJECIMPOBAHHME CTALMOHAPHBIX PEKHUMOB IPOLECCOB B PEAKTOpaAxX C
Memanko.  OnucaHne  MHUKPOKMHETUYECKHUX  3aKOHOMEPHOCTEH  MPOTEKaHMS
MPOU3BOJBHBIX  CIOXHBIX  XUMHYECKHX  peakuuid B kuakod  daze s
MHOTOKOMIIOHEHTHBIX CcUCTeM. OIpeaeneHne KIIOYEBbIX KOMIIOHEHTOB CIIOXKHBIX
XUMHUYECKHX PEaKIUH C MPUMEHEHHEM METOJOB JIMHEHHON anreOphl - paHTOB MaTpHI]
CTEXUOMETpUYECKUX  KO3()PUIMEHTOB  peakiuu. MareMmaTuyeckoe  ONUCaHHe
PEaKTOPHOTO Tpolecca ¢ pyOaIKon st MPOU3BOIBHON CXEMBI IPOTEKAHUS XUMUYECKOM
peakiuu. BpiOop anropuTMOoB pelieHHs 3adadd ¢ NpUMEHEHHeM HHGOPMaIMOHHON
MAaTpHULbl CHCTEMBbl YPaBHEHUM MAaTEMaTUYECKOIO OINHCaHUSd W NOPEACTaBICHUS
IrOpUTMa PELICHHsI C TOMOIIBIO OJIOK-CXEMBI pacyeTa MmpoLecca;

e MaTEMaTUYECKOE MOJEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOPAX C
MEIIAJIKOW. MareMarnyeckass NOCTAaHOBKA 3aJauyd Uil PEaKUMh C IPOU3BOJIbHOU
cTeXuoMeTpruueckon cxemor. @opmynupoBka 3anaun Komm — 3agauuM ¢ Ha4aJlbHBIMU
ycnoBuAMU. PasHOCTHOE mpencTaBiieHue CUCTEMbI OOBIKHOBEHHBIX UG (hEpeHITNaTbHBIX
ypaBHeHui. [TocTpoeHre HHPOPMAIIMOHHON MATPUIIBI AJIsi BBIOOpA aJITOPUTMa PELICHUS.
['paduueckoe npeacTaBICHUE AITOPUTMA PEIICHUS B BHJIE OJOK-CXEMBI pacyera;

® MaTeMaTH4eCKOe MOJEIMPOBAHUE CTAIIMOHAPHBIX PEKHUMOB B TPYOUaThIX PEaKTOpax ¢
IPSMOTOYHBIM M THPOTUBOTOYHBIM JBHUYKEHUEM TEIUIOHOCUTENnelH. MaremaTudeckas
MOCTAaHOBKA 3aJaud Uil PEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
®opmynupoBka 3agaun Ko — 3a1aun ¢ HayanbHBIMM YCIIOBUSIMM U KPAaeBOMW 3aJauul —
3a/la4yl C KpaeBbIMH YCJIOBUSIMU. Pa3HOCTHOE mpeicTaBiieHuE CUCTEM OOBIKHOBEHHBIX
muddepeHManbHBIX ypaBHeHHH. [locTpoenne MHPOPMAIMOHHBIX MATPUI] sl BEIOOpA
QITOPUTMOB pemieHus. ['paduueckoe NpeaCcTaBICHHE AITOPUTMOB PEIICHUS B BHUIC
OJIOK-CXEMBI pacuera;

® MaTeMaTH4YeCKOE MOJEIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B TPYyOUATBIX
peakTopax ¥ YMCICHHBIC aJIrOPUTMbl JMCKPETU3AlMM U1 PELICHUS CHCTEM
mubdepeHIIManbHBIX YpaBHEHUM € YacTHBIMU MPOU3BOJHBIMU. MaremaTudeckas
MOCTAaHOBKA 3aJaud Uil PEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
DopMynUpOBKa HauaJdbHBIX U FPaHUYHBIX ycioBuil. Juddepennmansupie ypaBHEHUS B
YaCTHBIX MPOU3BOAHBIX - JJUIMITHYECKOTO, NapadOJU4YeCcKOro M TUIEPOOTMYECKOro
TUTIOB. ANTOPUTMBI pEIICHHs] YpaBHEHHMH mMapaboinyeckoro tuma. Marematudeckas
MOJIEJIb XUMHYECKOI0 IPEBPALICHUS B U30TEPMUYECKHUX YCIOBUAX JUIsl HECTALMOHAPHOIO
mpolecca B TpyOdaThIX ammaparax € y4eTOM MPOJOIBHOTO MEpPEeMENIMBaHUsS U C
NPUMEHEHHEM OJIHONapaMeTpuyeckol audQy3noHHOM Moaenu Juis  ONUCAHUS
TUAPOIMHAMUYECKOW 0OCTAHOBKH B PEAKIIMOHHOM MOTOKE. AJTOPUTMBI PEIICHHs B BUJE
CHUCTEM HENMHEWHBIX YPaBHEHUM, a Takke OOBIKHOBEHHBIX au(pdepeHIInaIbHbIX
YpaBHEHUU IIEPBOr0 U BTOPOT'O MTOPSAAKOB;

e MaTEeMaTUYECKOE MOJCIMPOBAHUE CTALMOHAPHBIX PEXUMOB IPOLECCOB HENPEPHIBHON
MHOTOKOMIIOHEHTHOW peKTH(puKanuu u abcopOumu. MaremaTHueckoe OIucaHue
mpolecca  MHOTOKOMIIOHEHTHOM — peKTH(HUKAMu B TapeibyaToll  KOJOHHE.
MopnenupoBanue (a3oBOro paBHOBECHsSI W Ipoliecca Maccolepefaud Ha Tapenkax B
MHOTOKOMIIOHEHTHBIX ~CHUCTEMaX. YUeT TeIUIOBBhIX OallaHCOB Ha Tapenkax MpHu
MOJICIUPOBAHUU TpoIlecCa B PEKTU(DUKAIMOHHOW KOJIOHHE. J[eKOMITO3UIIMOHHBIN
QITOPUTM pacyeTa Ipoliecca peKTHU(PUKAIMK B KOJIOHHOM ammapare. MaremaTtndeckoe
OMKMCAaHHWE TpOIlecca MHOTOKOMIIOHEHTHOW abcopOuuu B HAcaJOYHOM KOJOHHE.
MogenupoBanue mporecca MHOIOKOMIIOHEHTHOM — Maccolepelayd B CEKLMAX
HACaJIOYHOM KOJIOHHBI. AJITOPUTM PENIEHUS KpaeBOW 3aJayd Il MOJEIUPOBAHUS
npoiiecca abcopOLMHU B HACAI0UHON KOJIOHHE.

3.4. OCHOBBI ONITUMU3AIMHA XUMHKO-TEXHOJIOTUYECKUX MTPOIIECCOB:

e peuieHHMe 3aJad  ONTUMHU3AUMU C  TEPMOJMHAMUYECKUMH, TEXHOJOTHUYECKUMU,
DKOHOMHYECKMMH, TEXHUKO-DKOHOMHUYECKMMU M  JKOJIOTMYECKUMHU  KPUTEPUSIMU
ontuManbHOCTH. OmnTuManbHble pecypcocOeperatonue XTII. Breibop kpurtepuen
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ONTUMAJILHOCTH (esIeBbIX (QYyHKIUH). DOpMyTupoBKa MHOTOKPHUTEPHAIBHON 3a1auu
ontumuzanuu. OCOOCHHOCTH pEIICHHS ONTUMH3AIMOHHBIX 3amad XTI mpu Hammuuun
HECKOJIbKUX KPUTEPHEB OINTUMAIBHOCTH, OBPAKHOM XapaKTepe IEJIeBON (YHKIHH H
HaJIMYMU OrpaHuyeHui 1-ro u 2-ro poxa;

JrOPUTMbl OAHOMEPHOM M MHOTOMEpPHOW ONTUMH3aUUH. METOIbl CKaHMPOBAHUS,
JIOKAJIU3aIMH KCTPEMYyMa, 30JI0TOTO ceueHHs 1 yucen @uOoHauu B cliydae OJTHOMEPHOM
ONTUMM3AMK. MeTobl MHOTOMEPHOM ONTUMH3AIMU HYJIEBOrO, MEPBOTO U BTOPOrO
nopsakoB. CHMIUIEKCHBIC, CIy4allHble M TPaJUCHTHBIE METOJIBl MHOTOMEPHOM
onTuMuU3anuu. Metoy mrpadHbIX QYHKITUH.

3.5. 3akiroueHue:

npuMeHeHrne KoMmmbloTepHblx Mogened XTIl npu npoeKTUpPOBaHMM XHUMHUYECKHX
npousBoAcTB — B CAIIP. 3amaun cucteM aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS
(CAIIP) u cTpyKTypa CHUCTEM KOMIIBIOTEPHOTO NpoeKkTupoBaHus. MHpopmanmonnoe u
Maremarnueckoe obOecneueHue CAIIP. ABTomaTu3upoBaHHOE MPOCKTUPOBAHUE C
IIPUMEHEHNEM KOoMIIbIOTepHBIX Moaenen XTII;

npuMeHeHne KommbloTepHbiX Mozene XTIl mpu ymnpaBieHHH TEXHOJIOIMYECKUMU
npoueccamu — B ACYTII. KomnsrorepHoe monenuposanue XTIl B pexxume peanbHOTO
BpemeHu.  Cucrempl  mpsiMoro  IU(GpPOBOro  (KOMIIBIOTEPHOIO)  YIPaBJICHUS
TEXHOJOTHYEeCKUMHU TporieccaMud. OcoOEHHOCTH peanu3aliil KOMIBIOTEPHBIX MOJenei
XTII B aBTOMaTU3UPOBAHHBIX CUCTEMAX YIIPABICHUS TEXHOJIOTMYECKHMH IPOLECCAMU

(ACVTII).

4. O0beM y4eOHOH JUCHHUILINHBI

KommuecTBo Bcero gacos B
3aYETHBIX €IUH. cemMecTpe
OO0masi Tpy10eMKOCTb M CUMILINHBI 3 108
B ToMm uncne Ha o0yuenue 3 108
AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexuuu 0,89 32
[TpakTuyeckue 3aHATHSI - -
JlabopaTopHbie pabOThI 0,44 16
CamocTrosiTeJibHAas pa6oTa 1,66 60
PacuetHo-Tpaduueckue padboThI - -
Jlpyrue BUBI CAMOCTOSITENIEHOM PabOTHI 1,67 60

Bua uTOroBoro KOHTpOJIsi 3HAHUH

3a4eT ¢ OLEHKOM

KomuuecTBo Bcero yacos B
3a4ETHBIX €/IHMH. cemecTpe
OO01mas TPY10eMKOCTh THCHUTLTUHBI 3 81
B ToM uncne Ha 0Oydenue 3 81
AyIUTOPHbIE 3aAHSITHS 1,33 35,91
Jlexun 0,89 24,03
ITpakTyeckue 3aHATUA - -
JlaGopaTopHble paboThI 0,44 11,88
CamocrosiTejibHas padoTa 1,66 44,82
Pacuetno-rpaduueckne paboTsl - -
Jlpyrue Bubl CaMOCTOSITENBHON pabOThI 1,67 44,82

Bua uTOroBoro KOHTpOJIst 3HAHM I

3a4er ¢ OLEeHKOM
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AHHOTanUs padoyeil NPpOorpaMmMbl JUCHUMILIMHBI «Oprannyeckasi XumMus B
IHepropecypcocoeperaroumx xumuiecknx npoussoacreax» (61.B.0/1.10)
1. Heap QMCHUIUIMHBI — IPUOOPETEHUE CTYIACHTAMU 3HAHUM O CTPOCHUHM OPraHUYECKUX
COGHHHCHHﬁ, OCHOBHBIX XHMMHYECKHX CBOMCTBaX Pa3jIMYHBIX KJIACCOB  OPraHUYCCKHX
COEIMHEHUI U METO/1aX UX MOJyYeHHs, KaK IPOMBILUICHHBIX, TaK U JA0OPaTOPHbIX.

2. B pe3ysbTaTe H3y4YeHUs] AUCHMILIMHBI CTYICHT J0JI2KEeH::

Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusmMu (I1K):

- TOTOBHOCTBIO H3y4aTb HAyYHO-TEXHHYECKYI0 HWHGOpMAaIUIO, aHAJTU3UPOBAThH
OTEYECTBEHHBII U 3apyOC:KHBII OMBIT 110 TeMaTuke uccienoBanuii (IIK-13)

- CIIOCOOHOCTHIO  IJIAHUPOBATh  AKCIEPUMEHTAIbHBIE  HCCIEAOBaHUSA, IMOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHbIE pe3ynbrarhl ([1K-15).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHMSI M CBOWCTB pPa3iIMYHBIX KJIACCOB OPraHMYECKUX
COECIUHCHMI,

— cnocoObl TIONMYYEHUS W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCJIMHEHM;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPraHUUYECKUX PEAKLIMIA;

Ymemn:

— NIPUMEHSATh TEOPETUUECKHUE 3HAHUS JUIsl CUHTE3a OPraHMYECKUX COCJAMHEHUHN pa3IMuHbIX
KJIaCCOB;

— QHAJIM3HUPOBATh U IIPEICKA3bIBATh PEAKIIMOHHBIEC CBOMCTBA OPraHUYECKUX COCIMHEHM;

— COCTaBJISITh CXEMbI CUHTE3a OPIraHUYECKUX COCIMHEHUM, 3aJJTaHHOI'0 CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphl U KJIaCCU(PHUKAIIUU OPTaHUYECKUX COeIMHEHUN;

— OCHOBHBIMU T€OPETUYECKUMH NPEACTABICHUSIMU B OPraHUYECKON XUMUH;

— HaBBIKAMH 00OCHOBAHUS PAllMOHATBLHBIX CIIOCOO0OB MOMYyYEHHUS! OPTaHUYECKUX BEIIECTB.

3. Kpatkoe cogep:kanue AU CUHUIITUHBI

["anoreHonpou3BoIHEIE. Knaccugukarus. Homenknarypa. Ankui- u
aJTMIrajloreHuibl.apoMatuueckue  rajmoreHuasl.  M3omepus. Homenknatypa.  CrnocoObl
nosyueHus. IIpocTpaHcTBeHHOE M 31eKTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. Peaknnn
HYKJIEOQMIBHOTO 3aMelleHuss U oTiierneHus. lloHsarne HyKIeoQUIBHOCTM UM OCHOBHOCTH
peareHToB. AMOM/IEHTHbIE HYKJICO(PUIIbHbIE peareHTHI.

Meramopranu4eckue  CO€IMHEHMs. Thmbl  CBA3€M B DJIEMEHTOPraHMYECKHUX
coeauHeHusXx. CrocoObl MOMY4YEHUs JUTUH- M MarHMMOpraHMYecKHX COeJUHEHUH. Peakuus
I'punbsipa, Mexanusm. Peakiuu ¢ KapOOHUIBHBIMU COEMHEHHUSIMH.

Cruptel. ®enonbl. IIpocthie 3¢dupbl. DnokcucoeanHEHUs. AJbJETUABI, KETOHBI.
KapOoHoBBIE KHCIOTHI U MX IMPOU3BOJHBIE. B Kak1oM Kiacce paccMaTpHUBAIOTCS CIEAYIOLINE
paszenbl: M30MepHs, HOMEHKJIaTypa, (U3MUecKMe M XUMHUYECKHE CBOWCTBA. MeXaHU3MBI
peakmuii. KymonbHBIM MeTOon moiydeHus (peHoja U aleToHa, Kak MpUMEp PalMOHAIBHOTO
MCIIOJIb30BaHUs CBIPBEBBIX U DHEPTETUYECKUX PECYPCOB.

KapOoHoBble KHCIOTBI M HMX (YyHKIMOHAJIbHBIE MPOU3BOJAHBIE. B Kkaxmom kiacce
paccMaTpUBAIOTCS CIEAYIOUIME pa3iesbl: H30MepHsl, HOMEHKIATYpa, (PU3NYECKHe U XMMUYECKHE
CBOICTBa, CIOCOOBI OJTyUeHUsl. MeXaHU3MbI peaKIni.

«3eneHble» CUHTE3bI, KaK MPUMEpP SHEPropecypcocOepeKeHusl.

Manonoserii 3¢up. IHomyduenune. Crpoenune, CH-KucnotHocTh. Peakum xoHmeHcanmn
MaJIOHOBOTO 3(hrpa ¥ MaJIOHOBOW KHCIOTHI C albleruiaMu. AMHUHOKHCIOTHI. J[ukapOoHOBBIE
KHCJIOTBI.

A3zorconmepxkame coenuHeHud.  Hutpocoenunenus. AmuHbl. B Kakgom Kiacce
paccMaTpUBaIOTCS CIEAYIOLIUE Pa3/Iesibl: U30MEPHs, HOMEHKIIaTypa, GU3NYECKUE U XUMHUECKHE
CBOWCTBA, CIIOCOOBI MosTyueHusl. MexaHu3Mbl peaklni.
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A3a- u 1uasocoeIuHEHNS
[Tonydyenune Aua3oCoOeTUHEHUN peaKIMen TMa30TUPOBAHUS: YCIOBUS MTPOBEACHUS

4. O0beM y4eOHOM JUCHHUIINHBI

O6Bem
Bun yuebnoii pabotsl B 3aueTHBIX B akamemuuecknx
SIMHUIIAX gacax
O0mas TpyA0eMKOCTh IMCIHUIIIHHbI 5 180
10 y4eO0HOMY ILIAHY
AY/JAUTOPHBIE 3aHATHSI: 1,78 64
Jlexiuu (JIek) 0,89 32
ITpaxtuueckue 3ansatus (I113) 0,89 32
JlaGoparopust - -
CamocrositesibHas padora (CP): 2,22 80
Jlpyrue BuIpl CaMOCTOSTENBHON pabOThI 2,22 80
Buja koHTpoJIsi: 3a4eT / 3K3aMeH 1 Jk3ameH (36)
- [loaroroBKa K 3K3aMeHy 35,6
KonrakTHass pa6ora — mNpoOMe:KyTOYHAasi 0,4
arrecranus
O06Bem
Bun yuebnoii pabotbl B 3a4eTHBIX B
CIMHULIAX ACTPOHOMUYECKUX
yacax

O0mas TpyA0eMKOCTb JMCIHIIIHHBI 5 135
10 y4eOHOMY ILIAHY
KonrTakTHas padoTra — ayiuTOpHbBIE 1,78 48
3aHATHSA
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
JlaGopaTopus - -
CamocrositeabHas padora (CP): 2,22 60
Jlpyrue BUJbI CAMOCTOSITENIbHON PabOThI 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (27)
IloaroroBka K 3K3amMeHy 26,7
KonrakTHass padora — mnpoMe:KyTO4YHasi 0,3
arrecramus

AHHOTAIHUs padoyeil MPOrpaMMsbl TUCHUTLUIMHBI « DH3HYECKAast XUMHS OCHOBHBIX
npoieccoB 3HepropecypcodpdexruBubix npoussoacrs» (61.B.O1.11)

1. Henb AMCHUIIMHBI — O3HAKOMUTHCS C TEPMOJUHAMUYECKOM TEOpHEW pacTBOPOB
AIIEKTPOJINTOB U DJIEKTPOXUMHUYECKUX LieNel (rajJbBaHUYECKUX DJIEMEHTOB), IOHATh OCHOBHBIE
KMHETUYECKUE 3aKOHOMEPHOCTH NPOTEKAHWS XUMHUYECKHX IIPOIECCOB, POJb KaTaau3a s
XUMUYECKOU TEXHOJIOTHH.

2. B pe3yabrare Hn3ydyeHHs Kypca «®DPu3nyeckass XHMHSA OCHOBHBIX IIPOLECCOB
HepropecypcodpGeKTHBHBIX IPOU3BOACTB)» CTYAEHT J0JI2KEeH:

Obnadams cnenyronumu oobmenpodeccnoHanbHbiMu KomneTeHImsaMu (OI1K):
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—  CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B
npoecCuOHANBbHOM N1eATeNbHOCTH, MNPUMEHSATh METOJbl MAaTEMaTH4YEeCKOro aHajau3a u
MOJICTTUPOBAHHS, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccienaoBanus (OI1K-2);

—  CHOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIS TOHUMaHUS
OKpYyKaromiero Mupa u spieHuit mpuposi (OITK-3).

3uams:

— OTJIMYMUTEIbHBIE OCOOCHHOCTH B TOBEJCHHH PACTBOPOB JJIEKTPOJIMTOB, CBSI3aHHBIE C
MIPOXOXKACHUEM AIIEKTPUYECKOTO TOKA;

— TEOPHIO TaTbBAHUYECKHX SIBIICHUIA;

— TEOpUU KUHETHKH, IMYTH TEOPETHUYECKOTO pacyeTra CKOPOCTEH XHMHUYECKHX PpEeaKIui u
OTPaHUYEHUS B IPUMEHUMOCTH PAaCUETHBIX METOOB;

— OCHOBBI TEOpUU (POTOXMMHUYECKUX U IEMHBIX PEAKIHi, OCOOEHHOCTH HX CTaIUIHOTO
MPOTEKAHUS U YCIOBUS OCYIIECTBIICHUS;

— OCHOBHBIE YEpThl TOMOIC€HHOTO U TEeTePOreHHOr0 KaTajlu3a, MPHYUHBI YCKOPEHHUS
XUMHYECKOT0 Ipolecca B MPUCYTCTBUU KaTalau3aTopa.

Ymems:

— TPUMEHATH KOHIYKTOMETPHUYECKHE M MOTEHIIMOMETPHUYECKHE MU3MEPEHHUs NIl OMpeeNieHus
TEPMOAMHAMHYECKUX (DYHKIUHA XUMHUYECKHX pEakiud, KOHCTAHThI JAMCCOIUAIINH,
NPOM3BEACHUS paCTBOPUMOCTH, pH pacTBOpOB U T.1.

— TDPUMEHATH TEOPETHUYECKHE 3HAHHS M OSKCIEPUMEHTAIbHbIE METOJAbl HCCIEI0BaHUS
¢u3nUecKoil XUMHUM Uil pEIICHUs BOIPOCOB, BO3HHUKAOIIMX MPU U3YYCHHH KUHETHKH
XUMHUYECKHUX PEaKIIHii;

— TPOBOAWTH AHAINW3 M KPUTHUYECKU OICHWBATH MOJYYECHHBIC SKCIIEPUMEHTAIbHBIC TaHHEIC,
0000mIaTh 1 JeNaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXUMHUYECKHX METOJIOB MCCIEIOBAHUS ISl ONpPEACTICHHS
TEPMOJIMHAMHYECKUX XaPAKTEPUCTUK IEKTPOIUTOB U XMMUYECCKHUX PEaKIIHii;

— MeToJaMH OIpeeNieHUs] MOpsJKa M CKOPOCTH pPEaKIHMH, YCTAaHOBICHHUS JIUMHUTHPYIOIIEH
CTaIMY U MEXaHM3Ma U3y4aeMOl XUMHUYECKOHN peakinu;

— HaBBIKAMH  COCTaBJCHHMS TalbBAaHMUECKUX ODIIEMEHTOB JUIS  IEJied  OmpeieseHUs
TEPMOJIMHAMHUYECKUX XaPAKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEAYEMOW PEAKIINH;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMHUYECKOW KWHETHKH, BIUSHHUS PA3NIUYHBIX (AaKTOPOB
(TeMIieparypsbl, 1aBIEHUS, KaTalIM3aTopa) Ha CKOPOCTh XMMHUECKON peaKIInH.

3. Kparkoe conep:kanue JTUCHUTIIHHBI

PacTBopbl  2J1eKTPOJIUTOB. JJekTpoctarnueckas Teopus Jlebas-Xrokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PAcCTBOPOB U PAcTBOpPAX YMEPEHHOH KOHIIEHTpaIUH.
VYaenbHas U MOJSIpHAs 3JEKTpUYECKHE MPOBOAMMOCTU. CKOPOCTh ABMKEHHS U MOJBUKHOCTB
noHOB. [IpenenbHble MOJSPHBIE 3JIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBHCHMOIO JIBUKEHUS
noHoB Konbpaymia. [IpumeHenne u3MepeHuid 3JeKTpUIECKO MPOBOAUMOCTH Ul OTIpeIeIeHUs
CTENEeHH U KOHCTAHTbI IUCCOLMALINN CTA0BIX JIEKTPOJIUTOB.

DJIeKTPOXMMHYEeCKHe cucTeMbl (nenu). Bo3HMKHOBEHNE cKauka MOTEHIMAala Ha TPaHULEe
pa3nena npoBoaHukoB | u |l pona. J[BoitHOW snexkTpuyeckuil cioil. DIEeKTpOJIBIXKYIIAs CHIa
rajJbBaHUYECKOT0  3JEMEHTa, OJEKTPOJHBIH MoTeHIHand. TepMoAMHAMHUYECKass TeOopHs
rabBaHUYECKUX SBJICHUM, ypaBHeHHWe HepHcTa. Dnexkrpoxummueckas ¢opma OCHOBHOTO
ypaBHEHHsI TEpMOJUHAMUKH, TemrnepaTypHblii koadduuuent I/AC. Dnextponst | u Il pona,
ra3oBble U OKUCIMTEIHbHO-BOCCTAHOBUTEIbHBIE AJIEKTPOAbI. THUIBI TaJbBaHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPAIMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XMMUYECKHe UCTOUHUKU TOKa,
TOTJIMBHBIE 3JIEMEHTHI.
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XuMnueckass KHHeTHKA. CKOpPOCTb XHWMHUYECKOW pEaklHUH, KOHCTAaHTa CKOPOCTH,
MOPSIZIOK M MOJIEKYJISIPHOCTh peakiuu. KuHeTnka HeoOpaTHMbIX peakuwit 1-ro, 2-To, 3-TO M
HyJeBoro mnopsakoB. JuddepeHunanbuble U WHTETpaIbHBIE METOMAbI OMpPECNICHHs MOpPSIKa
peakuuu. CioxHble peakuuu. [IpuHIUIT HE3aBUCMMOIO MPOTEKAHUS SJIEMEHTAPHBIX PEaKIIM.
OOpatumble, napajulelbHblE M IOCIIENOBAaTElbHblE peakuuu |-ro mnopsaka. Binszue
TEMIEpaTypbl Ha CKOPOCTh peakluu, npudiamxenHoe mnpaswio Baut-I'odda. YpaBHenue
Appennyca, auddepeHIraIbHas U WHTErpajbHbIE (OPMBI ypaBHEHHUS. OKCIOHEHIMAbHAS
dbopma ypaBHeHUST AppeHuyca. DHEprusi akTUBALUU U MPEAIKCIIOHEHIIUAIBHBIA MHOXKHUTEIb.

Teopun XUMUYECKON KHUHETHUKH: TEOpPUS AKTUBHBIX COYAAPEHHU U TEOpHUs IEPEXOJHOTO
cocrossHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTANbIMS M OSHTPONHUSA AaKTUBAILIMHU.
DOTOXMMHYECKHE peaknud. XuMudeckue u (poTopuzndeckne CTaauu, BTOPUYHBIE MPOIECCHI.
Kuneruka doroxummuueckux peakiuil. CeHCHOMIM3UPOBAaHHBIE (OTOXUMUYECKUE pEaKLUU.
IlenHple peakuuu, MEXaHHU3MBbl 3apOKIEHUS, pa3BUTHS M oOpbIBa Lienu. Hepa3BeTBieHHbIE U
pa3BETBJICHHBIE IIENHBIE peakuuu. BeposATHOCTHas Teopus Pa3BETBICHHBIX PEAKLIMM.
[IpenenbHble SIBICHUS B LIEMTHBIX PEAKIUAX, HIDKHUM 1 BEPXHUU TIPEIeIibl BOCINIAMEHEHHUSL.

Karamm3. T'omoreHHeli u rereporeHHbld Karainu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmzaropa Ha TEpMOJMHAMUYECKUE U KUHETHUYECKUE
napameTpbl peakiuu. CelIeKTUBHOCTh KaTallu3aTopa, KaTaJuTUYeCKas aKTUBHOCTh. | OMOTeHHBIN
karanu3. CIuUTHBIA U pa3fesIbHbI MEXaHU3Mbl KaTAJIMTUYECKOrO JIEHCTBUS. DHEPreTUUYecKue
qUarpaMmbl  B3aUMOJEWCTBHSI peareHTOB ¢ KaTanuzaropoM. OOmmii u cnenuduueckuit
KMCJIOTHO-OCHOBHOM KaTaJIn3. Karanus KOMILIEKCAaMH MEPEXOAHBIX METAJUIOB.
depMeHTaTUBHBIN KaTaiau3. l'ereporeHHbll KaTanu3. THUMbl T€TEpOreHHBIX KaTalM3aTOPOB.
3aKoH JeHCTBYIONMX MMOBEpXHOCTENW. KMHETHKa reTeporeHHbIX peakiui.

4. O0beM y4eOHOH JUCHHUILIMHBI

Butbt yseGuoii pagorr B 3aYeTHBIX B aKaJieM.
eIMHUIaX yacax
O01mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eO0HOMY 5.0 180
ILUIAHY
AyAUTOpPHBIE 3aHATHS: 1,8 64
Jlexmm (Jlek) 0,9 32
[Tpaktueckue 3anstus (I13) 0,9 32
CamocrositesnbHas padora (CP): 2,2 80
Buja koHnTpoJsi: 3a4et / 3Kk3aMeH k3ameH (36)
IMoaroroBKa K 3K3aMeHy sk3ameH (1,0) 35,6
KoHTakTHasi padoTa — MpoOMe:KyTOYHAs aTTecTalus 0,4
Bujtst yuesnoii pagoTs: B 3aYeTHBIX B 2CTPOHOM.
eIMHUIaX yacax
O01mas TpyA10eMKOCTh I CHUILIUHBI 110 Y4eO0HOMY 5.0 135
ILUIAHY
AyAUTOpPHBIE 3aHATHS: 1,8 48
Jlexmn (Jlek) 0,9 24
[TpakTueckue 3anstus (I13) 0,9 24
CamocrositeabHas padora (CP): 2,22 60
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Bua xonTpoJ: 3auer / IK3aMeH 3K3ameH (27)

IoaroroBka K 3K3aMeHy sk3ameHn (1,0) 26,7

KontakTHasi pa6oTa — NpoMeKyTOYHAsI ATTeCTAIUSA 0,3

AHHOTanusa padoyeil NporpaMmbl TUCUHUIIMHBI «JIa00paTOPHBIA NPAKTUKYM 110
opranuveckoii xumun» (b1.B.0/1.12)

1. Heap TMCHUIVIMHBI — IPUOOPETEHHE CTYJAEHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKHX
BEIIIECTB.

2. B pe3yabTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEH:

Obnadams cnepyromuMu npodeccuonanbHbiMU KomnereHusiMu (11K):

- TOTOBHOCTBIO H3y4aTb HAyYHO-TEXHHYECKYI0 HHGOpMAaIUIO, aHATU3UPOBAThH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoBanuii (ITK-13)

- CIIOCOOHOCTHIO  IJIAHUPOBATh  JKCIEPUMEHTAIbHBIE  MCCIENOBaHUS, IOJIyYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4eHHbIE pe3ynbraThl ([1K-15).

3namo:

—TEeXHUKY 0€3011acCHOCTHU B J1a00paTOpUN OPraHMYECKON XUMUU;

—TIPUHIMITEI 0€30MaCHOT0 O0OpAIIEHHUs C OPTaHUYECKHUMHU COSAMHECHUSIMH;

—METO/IbI U BUJIBI XpoMaTorpaduu AJist ONpeesIeHUs] COCTaBa PEaKIMOHHOW CMECH;

—TEOPETUYECKUE OCHOBBI CHOCOOOB  BBIIEICHUS, OYHUCTKM U  MJIEHTU(UKALUU
OpraHMYECKUX BEIIECTB;

—JKCIEPUMEHTAIbHBIE METOJBI MPOBEICHUS OPraHUYECKUX pPEeaKlUid, MPOTEKAIOIIUX I10
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE OO0IIME METOJUKM B3aMMHOH TpaHC(POPMALUK KIIACCOB OPTraHMYECKUX
COCIMHEHU.

Ymemn:

—IPUMEHATh TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAIbHBIE METOAbl HCCIIEIOBaHUS
OpPraHMYeCcKOi XMMHH MIPU PELICHNHU NMPOo(eCcCHOHANBHBIX 33/1a4;

—chopmynupoBaTh TpoOIeMy U OOOCHOBATh BHIOOpP MPUOOPOB M IKCIEPUMEHTAIBHBIX
METOJIOB MCCIIEI0BAaHNUs, IOCTAaBUTh LIEJIH U 33J]a4l U HAMETHUTb ITYTH UX JTOCTHIKEHUS;

—CHHTE3UPOBATh COEAUHEHMSI 110 MPEIJIOKEHHON METOAMKE;

—IPOBECTH BBIJECIIEHUE U OYUCTKY CUHTE3MPOBAaHHBIX BEILIECTB HA OCHOBE TEOPETHUUECKUX
3HAaHUU 10 OPTaHUYECKOU XUMUU;

—BBIOMpATh palMOHAIbHBIN CIOCO0O BBIAETEHUS U OYUCTKH OPraHUYECKOIO COEIMHEHUS;

—MPEJCTaBIATh JaHHbIE Ja0OPaTOPHOTO HCCIENOBAaHUS B BUJE IPAMOTHO O(OPMIIEHHBIX
METOJIUK;

—IPOBOJUTH aHAIN3 U KPUTHUYECKH OLIEHUBATh IOJYYCHHBIE DKCIIEPUMEHTAIbHBIEC JaHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/BI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpaTh CIIOCO0 MACHTU(DUKAIMHY OPTraHUYECKOTO COSTUHEHMSL.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX IKCHEPUMEHTAJIbHBIX METOJIOB OPraHUYECKON XUMHUU IS
pelIeHnss KOHKPETHBIX UCCIIeI0BAaTEeNIbCKUX 3a/1a4;

—3KCIEPUMEHTAIbHBIMU METOZAMH NIPOBEIEHUSI OPTaHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU MIACHTHU(PHUKAIIMA OPTaHUYECKUX COeTMHEHUN

—npueMaMu 00pabOTKHU U BBIIEIEHUSI CHHTE3UPOBAaHHBIX BEIIECTB;

3HAHUSMHM  OCHOBHBIX  3aKOHOB  OpPraHMYeCKOM XUMHM [ COJEpP’KaTEIbHON
MHTEPIPETALMU MTOJTYYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. KpaTrkoe coaepskanue Q1 CHUNIITHHBI
be3omnacHeie mpreMsl U npaBuiia padoTkl B 1a00paTOpuu OpraHMYecKON XUMHUU.
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OO6ume meroapl paboTel B jaboparopun opraHuueckoil xumuu. Ilocyna, Hambonee yacto
npumeHsemass B Jsabopatopuu. Harpeanme. Oxnaxnenue. IlepememmBanue. Mertoab
UJICHTU(PUKAIIMA U OYUCTKH OPraHMYECKUX BeulecTB. MaeHTH(HUKAIMs OpraHMuecKUX BEUIECTB
IOCPEJCTBOM pa3iuuHbIX BuAOB xpomarorpadpum (TCX, xpomartorpapus Ha Oymare,
noHooOMeHHasi xpomarorpadus, BIXKX), Temmeparypsl IuiaBieHHs U pePpaKTOMETPUH.
Mertonbl crieKTpaabHON UICHTU()UKALUY OPraHUYECKHX COSAMHEHU.

Llenmu m 3amayM 3KCIIEpUMEHTa B OPraHUYECKOM cHHTe3e. TeopeThyeckre OCHOBBI Ipolecca.
BeiOop ycnouii peakuuu. Pacuer cunreza. OOuiue mnpaBuja IOATOTOBKM W IPOBEAEHUS
cunre3a. Texnuka Oe3omacHocTH. Ilpubop s mpoBeneHust cuHTe3a. llpoBeneHue ombITa.
Kontponb 3a xomom peakuuu. Beiaenenue, ouncrka v aHanu3 npoaykra. CHHTE3bl BELIECTB
Pa3IMYHBIX KJIACCOB OPraHMYECKUX coenuHeHuid. [IpoBereHre SKCIEpUMEHTAIbHBIX METOJI0B
UCCIICIOBaHMSI PEAKIIMH.

IIpoBenenue peakui, IPOTEKAOLIUX 10 MEXaHU3MAM:

- HyKJICO(DUIIBHOTO 3aMEILEHHsI — CHHTE3 raJlor€HAJIKAHOB;

- HYKJI€O(WIBHOTO MPUCOCAMHEHUSI — CHHTE3 CIOXHBIX 3(pUPOB KapOOHOBBIX KHUCIOT, aMU/I0B
KapOOHOBBIX KUCIIOT, a30TCOACPKAIUX AJIbJETUI0B U KETOHOB;

- DIEKTPOQWIBHOTO 3aMEIIEHUS B apOMATHYECKOM psy — pPEakuud HUTPOBAHMS,
OpoMHupoBaHus, CYIb(UPOBAHUS;

- peakuuii AMa30THPOBAHUS M a30COYCTAHUS;

- peakuuil oOkucieHUs (cuHTe3 aueToHa, |,4-0eH30XMHOHA, OCH30WHOW KUCIOTHI) U
BOCCTaHOBJICHHUSL.

4. O0beM y4eOHOH JUCHUILINHBI

Bunel yue6HoI paboThl B 3auerHbIX B akanem.
€IMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexumu (Jlek) - -
[Tpaktueckue 3anstus (I13) - -
JlaGopatopus 0,89 32
CamocrositesnbHas padora (CP): 40
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHEI 1,11 39,8
KonTakTHast camocrosiTensHas paboTa 0,2
Buj koHTpOJIS: 3a4eT / IK3aMeH - 3aver

Bunsl yueOHol paboThl

B 3aueTHBIX

B actponom.

€AMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IVIAHY 2 54
AyJAUTOpPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) - -
[TpakTueckue 3anstus (I113) - -
JlaGopaTopus 0,89 24
CamocrositebHas padora (CP): 30
CaMocCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTITHHBI 1,11 39,85
KonTakTHast camocTosiTensHas paboTa 0,15
Buja konTpoJsi: 3auer / 3k3aMeH - 3ager
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AHHOTanMA padoyeil mporpaMMsl AMCUHUILIMHBI «JIabopaTopHble padoThl 0 PU3HIECKOI
XHMHH OCHOBHBIX MpoIeccoB dHepropecypcoddpdekTuBHbix mpouspoacrs» (b1.B.0J1.13)

1. ].[e.m; AUCHUIIJIMHBI — O3HAKOMUTbL H PaCKPbITb BO3MOXHOCTH OCHOBHBIX 0a30BBIX
SKCIICPUMCHTAJIbHBIX MCTOJ0B (bH?;I/I‘-ICCKOfI XUMHHU, HAYYUTb CTYACHTA BUICTH obOiactu u
npeaciibl NpUMCHCHHUA 3TUX MCETOAOB HCCIICAOBAHUA, YCTKO NMOHUMATL HUX HNPHUHIOHUIIHWAIBHBIC
BO3MOXHOCTHU U OIpaHUYCHUA MPU PCIICHUN KOHKPCTHBIX 3KCIICPUMCHTAJIbHBIX 3a/1a4.

2. B pe3yabrarte usyuyenuss kypca «J/laboparopusie padorbl 1o Gusnyeckoi XuMHHU
OCHOBHBIX MPOLECCOB IHEePropecypcodrPpPeKTHBHBIX MPOU3BOACTB» CTYAEHT I0JI/KEH:
Obnadams cnenyronumu oodmernpodeccuoHanbHbiMu KomneTeHImsaMu (OI1K):

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JUCLMILIIMH B
npopeCCHOHATIBHON JI€ATENIbHOCTH, INPUMEHATh METOJbl MaTEeMaTHYeCKOro aHajiu3a |
MOJICTTUPOBAHHS, TEOPETUICCKOTO M AKCIIeprUMeHTanbHoro uccienoBanus (OI1K-2);

—  CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI IS MOHHUMAaHMS
OKpYy’Karomiero Mupa u sisnenuii npupoast (OITK-3).

3namy:

— IPUHLHUIBI paObOThI U CXEMBI UCII0JIb3YEMbIX U3MEPUTENBHBIX YCTAHOBOK;

— BO3MOKHOCTH METOJOB CIEKTPOXHMMHU IS IPOBEACHUS KA4ECTBEHHOTO U KOJMYECTBEHHOI O
aHaJIM3a XMMHUYECKHUX CUCTEM, OIPENEICHHUS TEPMOAMHAMUYECKMX CBOWCTB XHMHUYECKUX
BEILECTB;

— KOHJIYKTOMETPUYECKUI u IOTEHIIUOMETPUYECKUI METO/IbI HAaxO0KJICHUs
TEPMOJMHAMMUYECKUX XAPAKTEPUCTUK DBJIEKTPOJUTOB (aKTUBHOCTEH U K03(duuneHToB
AKTUBHOCTH, KOHCTaHTbI AUCCOLMALINH, TEPMOAUHAMUYECKUX XapAKTEPUCTHK PEAKIIUH);

—  (U3MKO-XMMHUYECKHE METOJbl HUCCIICOBAaHUS U aHaiu3a (a30BbIX PAaBHOBECUH B OJHO- U
MHOI'OKOMIIOHEHTHBIX CUCTEMaX, IyTH NOCTPOEHUs (ha30BBIX TUArpaMM COCTOSHUS;

— DKCHEPUMEHTaJbHbIE METOJbl M3YyUYEHUS KHUHETUKM XHMHUYECKUX PpEaKLUi, CIOCOObI
ONpEeETIeHUs KOHCTAHT CKOPOCTEMN U MOPSAAKA XUMUYECKUX PEAKIIAM.

— KaJIOPUMETPUYECKUE METObl ONpeAeTeHUs TEeIUIOEMKOCTH, TETIOBbIX 3()(HEKTOB U JAPyrux
TEPMOXUMHUYECKUX CBOMCTB N3yyaeMbIX OOBEKTOB.

Ymemu:

— TPUMEHATH TEOPETHUYECKHE 3HAHHS M OKCIEPUMEHTAIbHBIE METOJbl HCCIEI0BaHUS
bu3nYECKON XUMUU TMPHU pelIeHUH MPOPECCHOHATBHBIX 3a/1a4;

— chopmynupoBaTh TpoOsieMy © 00OCHOBAaTH BBIOOP OSKCHEPUMEHTAIBHOTO METO/a
WCCJICIOBAHMSI, TOCTABHUTH [ETH U 3319l U HAMETHUTh ITYTH UX JIOCTHKCHUS;

— TIPOBECTH MaTeMaTHYeCKyl0 00pabOTKy JKCIEpUMEHTaJIbHBIX JAaHHBIX Ha 0ase
TEOPETUYECKUX 3HaHUH MO (PU3HUECKON XUMUU;

— TPeACTaBIATH JIaHHBIE JTAOOPATOPHOTO MCCIeNOBaHMs B Tpaduueckoit opmMe U Ha OCHOBE
MOJYYEHHBIX 3aBHCHUMOCTEH OINpeAeNsiTh COOTBETCTBYIOIIME TEPMOAMHAMHYECKHE U
KWHETHUYECKUE XapaKTEPUCTHKH XUMHUECKOW CHCTEMBI M1 XUMHUYECKOTO TIPOIIecca;

— TPOBOAWUTH AHANU3 M KPUTHYECKH OILIEHWBATH IMOTYYCHHBIE JKCIIEPHUMEHTAIbHBIC JaHHBIC,
000011aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIIJICKCOM COBPEMCHHBIX OKCICPUMCHTAJIIBHBIX MCETOJ0B @Hanecxoﬁ XUMUHN OJIA
PEHICHUSA KOHKPETHBIX UCCIICAOBATCIIBCKUX 3a1a4;

— OKCHCPpUMCHTAJIbHBIMU MCETOJAMH HCCICAOBAHHUA COCTOAHUA XUMHYCCKOI'0 pPABHOBECUA U
KHMHCTUKHU XUMHUYCCKOI'O IIponecca.
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— mnpuemMaMud OOpabOTKM TONYyYEHHBIX OIBITHBIX JAaHHBIX JJIS BBISBICHUS U YCTAaHOBIICHUS
B3aMMOCBS3€H MEXAy TePMOJMHAMUYECKHUMH CBONCTBAMHM U (U3NYECKUMHU MapaMeTpaMu
npolecca,

— 3HaHUSMU OCHOBHBIX 3aKOHOB (PU3MUYECKON XUMHH I COAEpKAaTelbHOM HHTepIpeTaluu
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB.

3. KpaTkoe coaepskanue Q11 CHUNIITHHBI

[IpumeneHnne MeToAOB  (PU3MKO-XUMHUYECKOTO  HWCCIICAOBAHMS IS
TepMOI[I/IHaMI/I‘IeCKI/IX U KHHCTUYCCKUX XapaKTepI/ICTI/IK XUMHUYCCKUX CUCTCM.

CnekTpoxuMHYecKHe MeToAbl HccjaenoBaHus. KauecTBeHHBIM aHAlW3 BEIIECTBA
(ompezeneHre MEXbAJIEPHBIX PACCTOSTHUN, MOMEHTOB HHEPLUHUH MoJiekyn). OmnpeneneHue
KOJMYCCTBEHHBIX XapaKTePUCTUK (CTETNICHU JUCCOIMAIIMM W KOHCTAHTBl JIUCCOIMAIINN
AJIEKTPOJIUTOB, TEIIOEMKOCTH BEILIECTBA).

deKTpoXuMHUYecKHe MeToabl wucciaenopanus. Konaykromerpusi. OmnpeneneHue
KOHCTAHTBI JUCCOLIMAIIMKM CJIA00OTO AJIEKTPOJUTA, CTENEHU JUCCOLMAIINH, DSJIEKTPUUYECKOU
OPOBOAMMOCTH  TNPU  OECKOHEUYHOM  pa30aBiICHUM  KOHAYKTOMETPUYECKUM  METOAOM.
[orenunomerpus. OnpeneracHue TEPMOIUHAMUYECKUX XapAKTEPUCTUK XUMHUYECKON peakiuu (

OIpeCaACIICHUA

AH®, AG®, A,S°), Temneparyproro kodddummenrta 3J1C (dE® / dT ), cranmaprroit DJIC (E°),
U3y4YCHUE BIHUSHUS T00ABOK HA TIOTCHIMAI JIEKTPOJIA.

@da3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHcTeMaX. OU3HKO-XUMHYECKHIl
aHajm3. V3yueHue 3aBUCHMMOCTH CBOWCTB CHCTEMbI OT €€ cocTaBa. KpuBbIC OXJIQXKICHUS.
OmnpezneneHue cocTaBa dBTEKTUYECKON cMmecH. [locTpoeHue auarpaMM KHIICGHUS W JUarpaMm
IJIaBKOCTU JIA 6I/IHapHI>IX CUCTEM. OFpaHI/IquHaﬂ PacTBOPUMOCTL B TpéXKOMHOHeHTHI)IX
cucTeMaXx.

Xumuuyeckoe paBHoBecue. OrnpecieHHEe KOHCTAHTHI XHMHUYECKOTO DPaBHOBECHUS U
TETI0BOro 3 dekra XUMUIESCKON peakiMy Ha IPUMEPE PEAKIIUil Pa3IOKESHUSI.

TepMoxumus. Kajopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KaJIODUMETPUUYECKUM METOIOM.
4. O0bem y4eOHOH JUCHUIIIMHBI
B 3a4eTHBIX B aKaJeM.

Buabl yyeOHol padoThI

eIMHULAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIIUHBI 10 Y4eOHOMY 30 108
JIaHy

AyAUTOpPHBIE 3aHATHS: 0,89 32
JlaGopatopus 0,89 32
CamocrositesnbHas padora (CP): 76
CaMocToATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIUIMHBI 2,11 75,8
KonTakTHas camocTostensHas paboTa 0,2
Bua KOHTpoOJISA: 3a4eT / IK3aMeH - 3a4er

Buabl yueOHol padoThI

B 3a4YE€THbIX

(S1070:0701F:D.4

B ACTPOHOM.
qyacax

O0mas TpyA0eMKOCTh JUCIHUILIUHBI 10 Y4eOHOMY

3,0
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JIaHy

AyYIUTOPHBIE 3aHATHSL: 0,89 24
JlaGopaTtopust 0,89 24
CamocrositesbHas padora (CP): 57
CamocTosATEIbHOE U3YUYECHHE PA3/I€TI0B AUCITUILUIMHBI 2,11 56,85
KoHTakTHas camocTosTenbHas pabora 0,15
Bux koHTpoOJIsI: 3a4eT / IK3aMeH - 3auyert

AHHOTanusa padoyeil NporpaMmbl TUCUHUILIMHBI «JIa00paTOPHBIA NPAKTUKYM 110
npoueccaM u annaparam xumuveckoi rexnosorun» (b1.B.0/1.14)

1. Ileanb AMCHHUILINHBI:
3akperuieHue 3HaHUH, MOJIYICHHBIX MTPH U3YYCHUH TUCIUIUIMHBI «[Ipoliecchl 1 anmapatsl
XUMHUYECKOH TEXHOJOTHW» B O0JJACTH OCHOB THJIPABIMYECKUX, TCIUIOOOMEHHBIX U
MAacCOOOMEHHBIX TIPOIIECCOB, YTO HEOOXOIUMO TIPU IMOATOTOBKE OaKalaBpOB IO JaHHOMY
HAIPABJICHUIO JIJISl HAYYHO-UCCIICAOBATEIILCKOM U TIPOCKTHO-TEXHOJIOTUYECKOH JIEATEITLHOCTH.

2. B pe3yabTtare wu3yuyeHus JUCHUILIMHBI oOydamolimiics N0 mnporpamme
O0akajaBpuara NOJKEeH oBJIa/IeTh cJIeAYIOIUMHU odmenpodgeccuoHaATbHBIMHA
komnereHuuamMu (OIIK) u npopeccnonanbabiviu komnerenuusavu (I1K):

- CIOCOOHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX JUCUUIUIMH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MAaTeMaTUYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepruMeHTanbHoro uccienosanus (OIK — 2);

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHbIC 3aKOHBI JUISI MOHHUMAHHUS
OKpyXxaromiero mupa u siieanit npuposl (OI1K — 3);

- CIIOCOOHOCTBIO TUIAHUPOBATH IKCIEPUMEHTANIbHBIE UCCIIEI0OBaHUS, [10JIy4aTh, 00pabaThiBaTh U

aHAJIM3UPOBATH MOJYUYCHHBIE PE3YyIbTaThl B 00JIACTH HAYYHO-HCCIIEIOBATEIBCKON JACSITEIBHOCTH
(TIK -15)

B pesyabTare 0cBOCHUSI UCHUILINHBI 00y4aI0IIHIICH JOJIKEH:
3HATD:
- 3aKOHBI IIEPEHOCA UMITYJIbCA, TEIUIOTHI U MACCHI,
- OCHOBHBIC YPABHCHUA HpHKHaI[HOﬁ TUAPABIUKH U 3aKOHOMCPHOCTH ICPEMECILICHHU A )KI/I)IKOCTCI\/'I;
- OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB OCAXKJIEHUS, (PUIBTPOBAHUS U TEUECHUS Uepes
3EpHUCTHIE CIIOH;
- (PU3UYECKYIO CYIIHOCTb MPOLECCOB TEIJI0- U MaCCOOOMEHA; OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MaccolepeHoca Jisl CUCTEM Ta3(1map)->KUIKOCTb;
- THUIIOBBIE IIPOLECCHl XMMHUYECKOM TEXHOJIOTMH, COOTBETCTBYIOLIME ammaparbl U METOIbl UX
pacuera.
YMETb:
- ONpPCACIIATh XapaKTCP ABMKCHUS )KI/II[KOCTCI;'I " ra3oB,
- ACII0JI30BAaTh OCHOBHBIE KHHETUYECKHUE 3aKOHOMEPHOCTH TEIUIO- U MacCONEpeHoca Ipu
aHaJIM3€ TEIJIOBBIX M MaCCOOOMEHHBIX MPOILIECCOB;
- COCTaBJIATh MaTepHaJIbHbIE U TEIUIOBBIE OANAaHCHI AJISi CUCTEM ra3(1ap)-KHIKOCTb;
- PACCUYMUTHIBATH TApaMETPhl HACOCHOT'O, TEIUIO- U MaCCOOOMEHHOT0 000py0BaHMS;
- COCTaBJIATh TEXHOJOTHUYECKUE CXEMbI U U300pa’kaTh Ha HUX OCHOBHBIE amIaparsl;
- AHAJIM3UPOBATH OKCIICPUMCHTAJIIBHO MMOJTYUYCHHBIC U TCOPETUUCCKN PACCUHUTAHHBIC IMOKA3aTCINu
paboThI anmapaToB.
BJIAIETD:
- METOAOJIOTHEN pacueTa THAPOMEXaHNYECKUX, TETIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB.
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- METOAaMH COCTaBJICHHUA TCXHOJIOINYCCKUX CXEM.

3. KpaTlcoe coaecpkaHue NUCHUIIJIMHBI

Ne i/

Haumenosanue nabopamopmnvix pabom

1

OnpeneneHI/Ie PEXKUMOB TCUCHUSA }I(H,Z[KOCTeﬁ.

2

N3zyuenne npoduiis CKopocTeit MoToka B TpyOOIpoBoIe.

lMunpaBnuueckoe conpoTUBIICHHE B TPYOOIIPOBOIAX
(METaNTMYECKOM U CTEKJISIHHOM) U 3JIEMEHTaxX
TPYOOIIPOBOHOM apMaTyphl.

OrmpezenieHne TUAPABIUYECKOTO COMPOTUBIICHUS MPSIMOTO
ydacTka TpyOOIpoBoja.

OnpeneneHre THAPABIMYECKOTO COMTPOTUBIICHUS B JIEMEHTAX
TpyOOIPOBOHOM apMatyphl (auadparma, qpocceabHbIN
BEHTHJIb).

Omnpenenenye ruipoJMHaAMUYECKOI0 COTIPOTUBIIEHUS CYyXOH
CUTYATOH TapejKu KOJOHHOTO ammapara.

OmnpexneneHue rupaBIMuECKOro COMPOTUBIIEHUS OPOIIAeMON
CUTYATOH TapeKu KOJOHHOTO ammapara.

W3mepenue ruipaBau4eckoro CONpoTUBIEHUS TPYOHOrO U
MEXTPYOHOT'0 POCTPAHCTBA TEINIOOOMEHHOTO arnapara.

KanmbpoBka pacxomgomepa BECOBBIM METOJIOM.

10

I/I3yquHe XApaKTCPHUCTHK HCHTpO6e)I(HBIX HaCOCOB.

11

Omnpenenenne ko3 duIenTa Teruionepeiay B IBYXTPYOHBIX
TEeTJIO0OMEHHUKAX.

12

Teronepeqaua B METAIMYECKOM M CTEKJISTHHOM
KOXYXOTPYOHBIX TETNTIOOOMEHHHUKAX.

13

HTeHCcuBHOCTH TerIonepe1ayu B IUIACTUHYATOM
TEIIO0OOMEHHUKE

14

W3yuenne rmpolecca HECTAlMOHAPHOTO TEIUIOOOMEHa B
amnmapare ¢ MEeIaJIKON U IOTPY’KHBIM 3MEEBUKOM.

15

Omnpenenenue k03(hPUIMEHTOB MaccoOTIauMd B Tra3oBoi (haze
MpU MCMAPEHUM JKUJIKOCTH B BO3AYIIHBI MOTOK WM TIPH
KOHJIGHCAllUM Mapa Ha IUIEHKE J>KUAKOCTH B HAcaJ04HOM
KOJIOHHE.

16

Omnpenenenne kKod¢h(GUIMEHTOB MAacCOOTAAUM B KUAKOH (haze
NpH JAecOpOIMU TMOKCHIA YIiiepoja W3 BOIBI B IUICHOYHOM
KOJIOHHE.

17

M3y4eHne COBMECTHOTO TEIUIO- U MacCOOOMEHa B HACaJOYHON
KOJIOHHE.

18

N3ydyenune mnporecca MpocTol NHeperoHkH OWHApHOM cMecu
M30IIPOIIaHOJI-BO/IA.

19

W3ydyenune mnporecca MpocToil MeperoHku OWHApHOM cMecH
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BOJIa-3TUJICHTJIUKOJTb.
20 W3yuenne  mpouecca  NEPUOIMYECKON  peKTU(DUKALUH
OMHApHOI CMECH ATaHOJI-BOJIA.
21 Paznenenne  pacTBOpOB ~ HU3KOMOJICKYJISIPHBIX — BEIICCTB
00paTHBIM OCMOCOM.
22 OmnpeneneHne CKOPOCTH CBOOOJHOTO OCAKICHHUS TBEPIBIX
YaCTHI] M BCIUTBITHS ITy3bIPEH B )KUIKOCTSX.
23 N3ydenne mporecca GrIbTPOBAHUS CYCIICH3UU.
24 l'uapopvHamMuika  HEMOJBMKHOTO M TICEBIO0KUKCHHOTO
3€PHHUCTOTO CJIOSI.
4.00beM yueOHOI JUCUMIITIMHBI
Bunet yueGHoI paboTh Bcero VI cemecTp
3au. en. AK. yac. 3au. en. AK. gac.
Oomas TPYIOEMKOCTh
JUCHUILIMHBI 110 Y4eOHOMY IUIaHy 2 72 2 72
Konrtaktnas patdora (KP): 0,89 32 0,89 32
Jlextuu (JIek) B - } B}
[Ipaktuueckue 3ausarus (I13) ; } } }
Jlaboparopusie 3anstus (JI3) 0,89 32 0,89 32
CamocrositesibHas padora (CP):
1,11 40 1,11 40
CaMocTosTeIbHOS N3YUCHUE 39.8 39.8
pa3ienoB JUCIUTUIAHBI
KonrtakTHas camocTosTenbHast 0.2 0.2
pabota
Bua uTOoroBoro KOHTpoOJIA
3a4er c oneHkoM
Bunel yue6HoI paboTh Bcero VI cemecTp
3au. en. Actp. gac. | 3au. en. Actp. ygac.
O6mas TPYJIOEMKOCTh
JUCLUUIUIMHBL 10  y4eOHOMY 2 54 2 54
TUIaHY
Konrakthas pa6ora (KP): 0,89 24 0,89 24
Jlexuuu (Jlek) - - - -
ITpaktuueckue 3ansatus (I113) - - - -
Jlaboparopueie 3ausaTus (J13) 0,89 24 0,89 24
CamocrosiTesibHas padora
(CP): 1,11 30 1,11 30
CaMocTosTeTbHOS U3YUCHUE 29.85 29.85
pa3aeNoB AUCIHUILTUHBI
KoHnTtakTHas camocTosTenbHast 0.15 0.15
pabota
Bua uToroBoro KOHTpoOJIA
3a4er c oneHkom




AHHOTanus padoyeil mnporpaMmmbl JAucUUIIMHBI «[IpoekTHpPOBaHKE MPOLECCOB U
annaparToB xummuieckoii rexnosorun» (b1.B.0/1.15)

1. Heab TMCHUNIUHBI:

CyIecTBEeHHO paCIIMPHUTh, CUCTEMATH3MPOBATh W HCIOJIH30BaTh Ha MPAKTUKE 3HAHUHN
OCHOB THJPABINYCCKUX, TEIJIOBBIX W MACCOOOMEHHBIX IPOIECCOB XUMHUYECKOW TEXHOJOTHUH,
MO3BOJISIOIINX BBITYCKHUKAM OCYIIECTBISATh HAayYHO- HCCIENOBATEIbCKYI0 W TPAKTUYECKYIO
paboTy Ha NpeAnpUATHUSIX.

2. B pe3yiabTare u3ydyeHusi TUCHMILIMHBI 00YYAKOIIMICH MO MporpamMme
0akajiaBpHaTa JI0JI:KEeH OBJIAEeTh CJIeIYIOIHMH KOMIEeTEeHIIUSIMM:
Ipogheccuonanvnvimu (I1K):

- CIIOCOOHOCTBIO IUIAHUPOBATh SKCIEPHUMEHTAIBHBIE HCCICAOBAHUS, IOJIy4YaTh,
obOpabarbIBaTh U aHAJTU3UPOBATh MoJydeHHbIE pe3ynbTathl (ITK-15).

B pe3yabTare 0CBOCHUS TUCHMILIMHBI 00y4AIOIIHIACH 10JI/KEH:

3HATD:

- METOJIbI pacyeTa TEeIUIO- 1 MaCCOOOMEHHBIX aIapaToB;

- OCHOBHBIC HpI/IHIII/IHI)I OpFaHI/I3aHI/II/I HpOIICCCOB XHMHHGCKOﬁ TEXHOJIOI'UH,

- TUTIOBBIE MPOLIECCHl XMMUYECKON TEXHOJIOTHH, COOTBETCTBYIOUINE alllapaThl U METOJIbI
WX pacyeTa;

- METOJIbI COCTABJICHUS TEXHOJIOTHYECKUX CXEM C HAaHECEHHWEM BCEX aIllapaToB.

YMETh:

- COCTaBJISITh MaT€PUAIbHBIC M TEIUIOBBIC OAJTAHCHI JIJISi CUCTEM T'a3-KUIAKOCTh;

- pacCYMTHIBATh apaMETPhI TETUIO - © MaCCOOOMEHHOTO 000PY/I0BAaHUS U HACOCOB;

- noabupaThb CTaHJApTHOE OOOpYyIOBaHUE, HCIOJIB3YEMOE B  XUMHYECKOU
MIPOMBIIIICHHOCTH.

BJIAJIETh:

- METOJOJIOTHEH pacdyeTa OCHOBHBIX IapaMETPOB THIPOMEXAHUUYECKHX, TEIUIOBBIX H
MacCOOOMEHHBIX MTPOLIECCOB;

- OCHOBaMH TMPaBMJIBHOTO MO00pa TEIJI0 U MacCOOOMEHHOTO 000pyI0BaHMUS;

- METOAaMH COCTABJICHHUA TCEXHOJOTHYCCKHUX CXEM WU rpa(bnquKoro I/I306pa)KeHI/I$I
OCHOBHOT'O 000PY/I0BaHMSL.

3. Kparkoe cogep:kanue 1uCHUIIAHBI
Beenenne. Omnucanue NPUHLMINAAILHOW CXEMbl PEKTU(PUKAIMOHHOM yCTaHOBKHU
HenpepbIBHOTO JeicTBUs. CpaBHEHHE M 00JacTH NPUMEHEHHs HAacaJOYHBIX U Tapelib4yaThIxX
KOJIOHH. [IocTpoeHre paBHOBECHON JIMHUU HA OCHOBE ITOJYYEHHBIX HHINBUIYAIbHBIX 3a1aHAMN.

Mopyns 1. Pacuer pextudukaninoHHON KOJIOHHBI.

Pacyer HacamoyHoW U TapenpyaTod PEKTH(PUKAIMOHHON KOJOHH HEMPEPBIBHOTO
nercTBus. MarepuanbHbId OanaHCc KOJOHHBL. Pacder MUHMManbHOTO U pabodero ¢uierMoBOro
yrucna. Iloctpoenue pabGoumx nuHUA. Pacder ckopocTH TapoB W AWaMeTpa KOJOHHBI
Omnpenenenre BBICOTHI amnmapara. PacdeT THAPABIMYECKOrO COMPOTHBIIECHUS KOJOHHBI.
CpaBHEeHHME NaHHBIX pacyeTa HacaJOYHOM M Tapenbdyarod KoJoHH. ComocTaBlieHHE HaHHBIX,
MOJTYYSHHBIX TI0 MPOrpaMMaM KOMIBIOTEPHBIX M PYYHBIX pacdeToB. BIOOP KOJIOHHEI.

Monynsb 2. PacueT u BEIOOP TETIII00OMEHHHUKOB.

Pacyer u BBIOOp TEMIOOOMEHHUKOB (WCIApUTENs, KOHJEHCATOpa, MOIOTpeBaTeNs,
XOJIOAMJIPHUKOB TUCTUIUIATA M KyOOBOTO ocTaTka) 1o oOmieit cxeme. CorocTaBieHUE TaHHBIX,
MOJTyYEHHBIX M0 MpOoTrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PacyeToB. | MapaBIudeckuil pacuer.
BEe160p onTHMaIEHOTO BapHaHTa TEIIOOOMEHHUKA.
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Mopyns 3. ['uapoarHaMU4ecKue pacueThl.
Pacyer rumpaBiIMuecKoro COMPOTUBIEHUS TpyOompoBonoB. Pacuer onTUMaNbHBIX
IMaMeTpoB TpyOoIpoBo1oB. Pacuer u mogbop HacOCOB.

Monyns 4. I'paduueckoe opopMieHuHE.
TexHosornueckass cxema. PexkTH(QHKAIMOHHAS KOJIOHHA OMNPEACICHHOr0 THIA C
N300paXEHUEM JeTallell KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MoayIe 1.

4.00beM yueOHOH THCHHUIIINHBI

VIl cemectp
Bun yueGHOM paboThI B B SAMCTHEIX
aKaJIeMUYECKUX
qacax eIMHUIIAX
OO0u1asi TPy10eMKOCTb TMCUMILIUHBI 72 2,0
KonrakTHas pa6ora (KP): 16 0,44
Jlexumn (Jlek) - -
[Tpaktiueckue 3anstus (I13) 16 0,44
CamocrositesbHasi padora (CP): 56
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 55.8 1,55
KoHTakTHas camocTosTenbHas pabota 0.2
Bu/ HTOroBOro KOHTPOJIAA: 3a4eT
VIl cemectp
Bun yuebHoit paboTbl B B -
AKANICMUMECKUX | o
Jacax
O01mas TPy10eMKOCTh THCHUILINHBI 54 2,0
Konrakthas pa6ora (KP): 12 0,44
Jlextum (Jlek) - -
ITpakTnueckue 3ansatus (I113) 12 0,44
CamocrositesbHas padora (CP): 42
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 41.85 1,55
KoHnTakTHas camocTosTenpHas paborta 0.15
Bu HTOroBOro KOHTPOJISA: 3a4eT

AHHOTalus padoyell NporpaMmMbl JMCHUILIMHBI «JIaGopaTOpHBIH MPAKTHKYM [0 OCHOBAM
IHepropecypcocoeperaroumx xumuaeckux npoussoacrs» (b1.B.0/1.16)

1.Hean AUCHHUILTHHBI JlabopaTopHbIii MPAKTUKYM M0 OCHOBaM

IHEPTOpecypcocOeperaronx XUMHIECKUX TPOU3BOJICTB :
-(opMupoBanue yriyONeHHBIX 3HAHMH (U3UKO-XUMHUYECKOW CYIIHOCTH MpPOIIECCOB

SHEPro- U pecypcocOepekeHus ¢ MOCIeNYIOIINM aHaIN30M pe3ylIbTaToB,;

- opMHpOBaHUE IEIIOCTHOTO MPEACTABICHUS O (PU3NIECKUX OCHOB YHEProcOepexeHus,
TETUTOTIPOBOAHOCTb. 3aKOHBI TETIIIOMPOBOTHOCTH;

- OIpeJiesIeHue TEXHOJOTMYECKUX IOKa3aTeleil Mo pe3ynbTaTaM H3MEpEeHUHl ApYrux,
CBSI3aHHBIX C HUMH TTOKa3aresel (KOCBEeHHbIE N3MEPEHUS,
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- HM3y4eHHE METOJIOB CHCTEMAaTH3allMd HayYHO-TEXHHYECKOH uH(opMmanuu, BbiOOpa
METOJUK U HAy4YHBIX CPEICTB PEIICHUS 3a/1a4,

- (hopMupoBaHHE yMEHUS IPUMEHEHUSI PACUYETHBIX METOJIOB yUETa TEIJIOBOW YHEPTHUH;

-(opMHpOBaHUE HABBIKOB PabOThl B pacuéTe pacxoja MaTepUalbHbIX U SHEPreTHYECKUX
pPECYpCOB Ha OCYILECTBIIEHHE MPOU3BOJCTBA; Pa3padOTKW METOAMKA aHann3a 3(P(PEKTUBHOCTH
VICII0JIb30BaHUs DHEPIUH

2. B pesyabrare wu3y4eHusi AUCHMIUVIMHBI O0y4YaloUWiici IO MNporpaMmme
0akajlaBpuaTa J0JIKeH:

oBJIaieTh ciaeayromumu npogeccuonanbubiMu (I1K) komnerennusiMu:

- CHOCOOHOCTBIO AHAIM3UPOBATH TEXHOJIOTMYECKUN IPOLECC KaK OOBEKT YIPaBICHUS
(1K - 9);

- TOTOBHOCTBIO H3ydaTb HAy4YHO-TEXHHYECKYI0 HH(POpMAlMIO, aHAIN3UPOBATh
OTEYECTBEHHBIH U 3apyOe)KHBII OMBIT 110 TeMaTuke uccnenoBanuii (I1K-13);

CIIOCOOHOCTBIO TNPUMEHATh COBPEMEHHBIE METOJbl HCCIIEAOBAaHMUS TEXHOJIOTHYECKUX
IIPOLIECCOB M IPUPOIAHBIX CPEl, HCIOJIB30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAay4HO-
uccienoBareabckoi padore (ITK-14);

CIOCOOHOCTBIO  TUIAHUPOBATh  OKCIIEPHUMEHTAJIBHBIE  WCCICAOBAHUS,  IOJYy4YarTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3yinbraThl ([TK-15);

CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- M  pecypcocOeperarpnye Mporeccs B
npomsbitieaaocty (ITK-16);

3HaTb:

- (pyHAaMEHTaJIbHbIE OCHOBBI IPUMEHEHUS IPOrPaMMHO-UH(OPMAIIMOHHBIX CPEICTB IS
ABTOMATH3AIMH PACYETOB COCTABIISIOIINX TEIUIOBOTO OajaHca,

-3HEpreTUYecKUil aHauu3 3pPEeKTUBHOCTH NEepEeMEILEHHsI HACBIILIEHHOT0 BOASHOTO Mapa
o TPyOOIIPOBOTY

YMeTs:
- aHANM3KUPOBaTh A(P(EKTUBHOCTH MCIIOJIL30BAHMS SHEPTHU

Bnaners:

- HaBbIKaMH paboThl B pacuérax pacxoja MaTepUaJIbHbIX U SHEPreTUUECKUX PECYPCOB Ha
OCYIIECTBIICHUE IIPOU3BOICTBA
3. Kparkoe conep:xaHue TMCHUTIMHBI:

Pasznen 1. OcoGeHHOCTH 3HEpPro- m pecypcocdepeskeHusi B He(pTera30XuMH4eCKOM
KOMILIeKce. XUMUYECKas IPOMBINUIEHHOCTb. [IpoIyKnus XUMHUYECKONM NPOMBIIIIEHHOCTH:
TOIUIMBO M IUIACTMACCHI, PE3MHA, TEXHUYECKUE Ta3bl, JEKAPCTBA, OJEXKa U NMPOIYKThl TUTAHMUS,
Kpacutenu. B XMMHYECKOM MPOMBIINIIEHHOCTH OCHOBHBIMH HANpPaBJICHUSMH JHEPro- H
pecypcocOepeReHus ABISIOTCA:

noseiieHne KIIJ[ medeld myreM BHeApeHUs TEIUIOYTHIIM3ALMOHHOTO 000pYyIOBaHMs,
3aMEHa YCTapeBIINX IOPEIOYHBIX YCTPONCTB, YCUIIEHNE TEIUION30JISILIMY, ONITUMU3ALUS pexXuMa
TOPEHHsI HA OCHOBE OCHAUICHUS I€YEH CPEeICTBaMU aBTOMAaTUYECKOIO KOHTPOJIS U YIPABICHHUS
PEKUMOM TOpPEHHUs; KOMOMHMPOBAHUE TEXHOJOIMYECKHX IPOLECCOB, NPUMEHEHHE HOBBIX
BbICOKOA()()EKTUBHBIX ~ KaTallM3aTOpPOB M  OKCTPAreHTOB; MOJEPHM3AlMs  JIEHCTBYIOIIMX
TEXHOJIOTUYECKUX YCTAaHOBOK; KOMOWHUPOBAaHHOE IPOM3BOJCTBO 3JEKTPOIHEPIHU M TeIUla C
UCIIONIb30BaHUWEM ra3oTypOuHHBIX TOL[; myaHoBas 3aMeHa JEHCTBYIOIMX —arperaTroB
KPYITHOTOHHaXHBIX IIPOM3BOJCTB aMMHaKa Ha arperarsl HoBoro nokosneHus AM-80, AM-85 u
AM-90; coBeplmICHCTBOBAaHME TEXHOJOTHYECKAX MPOIECCOB IPOW3BOJICTBA  KAMHHBIX
y0OpeHui, anaTUTOBOTO KOHIIEHTpaTa, entoro ¢ochopa, Kamponakrama, kapodamuia, CepHoit
KHCJIOTBI ¥ IPYyTUX MPOAYKTOB BBOJI BBICOKOIIPOM3BOAUTENBHBIX arperatoB AK-72, AK-72M no
IPOM3BOJICTBY CJIA00M a30THOW KUCIIOTHI.

Hedrexumuaeckas mpomsinieHHOCTh. OTHOM M3 CaMbIX BaXKHBIX OTPACICH XHMHUYECKOMN
IOPOMBIIIJICHHOCTH  SIBIAETCS  He(TEeXUMHUYECKas IPOMBIIUIEHHOCTh. JlaHHas  oTpacib
3aHMMAETCSl MPOU3BOJCTBOM CHUHTETHYECKHX MATEPHAIIOB M PA3JIMYHBIX HM3JEIUH, HUCIOIb3YS
JUIs  3TOTO TNpPOAYKTHl mepepabotku HepTH. Ha mnpennmpuatusx HePTEXUMHUUECKOH
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IPOMBIIIJICHHOCTH MTPOU3BOJATCS TaKHE BUIBI MaTEPHAOB, KaK KaydyK CHHTETHYECKUH, caxa,
MOJIMATUIICH, MPOIMWICH, JSTWJIEH, OBITOBas XUMHS U MOIOUIME CpeACTBa, yAoOpeHus. B
HEPTEXUMHUECKON MPOMBIIIJICHHOCTH OCHOBHBIM HarpaBJICHUEM SHEPro- U
pecypcocOepexeHusl SBISETCS TEXHUYECKOE MEPEeBOOPYKEHHE MPOM3BOACTB OYTHIIOBBIX
CHHMPTOB, CHHTETUYECKOTO KaydyKa, dTUJICHA, NMPOMUWIEHA CO CHIKEHHEM Y/AEIbHBIX PacXxo/0B
npupogHoro rasza. [lman pasButus razo- m Heprexumuu Poccum Ha mepuon a0 2030 rona,
YTBEpXKACHHbIN NpukazoM MunsHepro Poccun ot 1 mapra 2012 r., ompenenseT OCHOBHbIE
CTpaTeruyeckue LeiH, a TaKKe HalpaBiICHHs, MEXaHU3Mbl 1 MHCTPYMEHTHI UX JOCTHKEHHS Ha
0a3e peanM3anMM KpPYNHBIX HMHBECTHIIMOHHBIX IIPOEKTOB IO HepepaboTKe JIETKOTro
YII€BOIOPOAHOTO CHIPhS B KPYIMTHOTOHHAXHYIO MPOIYKIUIO HE()TEra30XuMHUH.

HedTsiHas NpOMBINUIEHHOCTh — OTpPacib SKOHOMHUKH, 3aHMMAIoUIascs J0ObI-4eid,
nepepaboTKOM, TPaHCIOPTUPOBKOW, CKIAJUPOBAHUEM U MPOAAXKEH MPHUPOAHO-TO IOJIE3HOTO
HCKOMIaeMOT0 — He(PTH — M COMYTCTBYIOIIUX HEPTEIIPOTYKTOB.

[Ipennpustus HedTenepepadaThIBaOIIEd MTPOMBIIIIICHHOCTH MPOU3BOAST TOIUIMBO IS
JIBUTATENICH M CaMOJIETOB, TU3EIbHOE TOIUTUBO, Ma3yT, CKM)KEHHBIA HEPTSIHOH ra3, cMa304HbIe
Maclia ¥ ChIpbe AJIsl XUMHUYECKUX 3aBoA0B. Chipas He(pTh ouniaeTcs 10 HaQThl, KOTOPast CIY>KUT
CBIpDbEM JIJIsl MIPOM3BOJICTBA allETHIICHA, METAaHOJA, aMMHaKa M MHOTHX JPYTHX XUMHYECKHX
MPOJYKTOB.

B ra3oBoil NpPOMBIIUIEHHOCTH 3HEPro- U  pecypcocOepekeHue  IIaHUpPYyeTCs
OCYIIECTBIISITh 32 CUET: TEXHHUUYECKOTO MEePEeBOOPYKEHUS Ta30TPAHCIIOPTHBIX CUCTEM C 3aMEHOMN
HU3KOOKOHOMHUYHBIX Ta30MePEeKaYrBAIONINX arperaToB ¢ Tra30TypOMHHBIM IPHUBOJOM Ha
BbIcOkOAKOHOMHUYHBIE ¢ KIIJ] 36-43 % (B KOMIUIEKTE C TEIIOUCIIONB3YIOIIUM 000PYIOBAHUEM);
BHE/IPEHUS HHU3KOHAIOPHBIX TEXHOJIOTHH TpPaHCHOPTAa Tasa; IIHPOKOTO IPUMEHEHHS
3¢ ()EeKTUBHBIX CHCTEM YIPABJICHUS U AHTUIIOMIAXXHOTO PEryJIHpPOBAHUS; COBEPIICHCTBOBAHUS
CHCTEMBI HM3MEpEHHsI pacxofa Ta3a; BHEIPEHUS BBICOKOA(P(PEKTUBHOTO YTHIU3AHOHHOTO
o0opy/soBaHUs, B TOM 4YHCIIE€ PEreHepaTopoB, IMOAOrpeBaTeNeil raza U TEIIOOOMEHHUKOB;
UCTIOJIB30BaHUSl  NApOTa3oBBIX  YCTAHOBOK  JJIsi  NPUBOJOB  HArHeraTeledl Trasa W
3JIEKTPOT€HEPATOPOB; YIIyOJIeHHs] KOMILJICKCHOW MepepaboTKHU ra3a C W3BJICYCHHEM LIEHHBIX
KOMITOHEHTOB: CEpbl, dTaHa, MpornaH-OyTaHa, Tenus, BOJA0poaa, u ap.; yBenndenus Ha 15-20 %
JIOJM DJIEKTPONPUBOJIa B CHCTEME TpAHCIOpTa ra-3a, BHEJIPEHUE PETYIMPYyeMOro MpPHUBOAA;
NPUMEHEHHS Ta30pacIIMPUTENbHBIX TYpOWH Ha ra3opaclpeieUTeNbHbIX CTAaHIMIX U IMyHKTax
MarucTpaJbHbIX Ta30MpOBOJOB IS MPOU3BOJCTBA JIONOJIHHUTENBHOM 3JeKTpo3Hepruu 0e3
JIOTIOJTHUTEIIFHBIX 3aTpaT TOTUIMBA; CHIDKEHHS YISIFHOTO pacxo/ia ra3a Ha COOCTBEHHBIE HYK/IbI
Ha 20-25 %. MCrosib30BaHUsI BTOPUYHBIX SHEPrOpPECYpCOB T'a30KOMIIPECCOPHBIX CTaHIMHA Ha
LEJIH TEIIOCHA0KEHUSI.

Pazgen 2. Pacuér pacxoga MaTepHaJbHbIX M 3JHEPreTMYecKHUX PpecypcoB Ha
ocyllecTBJIeHHe  mpou3BoacTBa  [Ipom3BoicTBO  m000TO  MPOIYKTa  XUMHYECKOU
IPOMBIIIJICHHOCTH OCYIIECTBISETCS MO ONpPEAeNEHHON TeXHOIOTUU. TeXHOJIOr s IPECTaBIsAeT
COBOKYITHOCTb ~ TEXHOJOTHYECKHMX  NPOIECCOB,  OCYIIECTBISIEMBIX B  OIPEIEIEHHON
N0CJIEI0BATEIbHOCTH, 000PYIOBaHMS Ul UX MPOBEIEHUS U CPEICTB YNpaBJIEHUS MPOLIECCaMH,
MO3BOJISIOIIMMH  OCYIIECTBHTh  TPEBpAIlEeHHE  HMCXOAHBIX  BEHNIECTB B IMPOIYKTHL
TexHoNMOrMUYeCKUil mpouecc — IeJeHalpaBleHHOe BO3ACHCTBUE Ha mepepabaThiBaeMble
BEIIECTBA, NPUBOAANICE K WM3MEHEHHWIO WX KAaueCTBEHHBIX IIOKa3aTenell. XuMHudyeckoe
OpeaNpusiTHE B KauyeCTBE pPECYpCOB MOTPEONIAET pas3IMyHble BHUABI CBIPbS MMHHUMAIBHO
HEOOXoauMoOe Il JOCTIDKEHHS IENH KOJWYECTBO PECYPCOB OIPENENsIeTcs] Ha OCHOBAaHHH
MaTepHaJbHBIX U TEIUIOBBIX OalaHCOB JJIs KaXIOW TexHolorudeckod craauu. K coxanenuro,
KaK TEXHOJIOTHIECKHUE TPOIIECCHI, TaK U 000PYAOBaHHUE IS UX OCYIIECTBICHUS HECOBEPIICHHBI.

[TosTOMy HCIIONIB30BAaHHE PECYPCOB B TEXHOJOTMM CONPSIKEHO C HEOOPAaTUMBIMH HX
norepsmu.  OmpeneneHne  MOTPeOHOrO  KOJNWYECTBA  CBHIPbs.  [IpOM3BOAMTENBHOCTH
TEXHOJIOTUYECKOM JIMHUU ONpeAessieTcss KOJUYEeCTBOM MPOJYKTa, MOJYYEHHOIO Ha BBIXOJE W3
Hee. Bces TexHonormueckas IeMoOYKa MOXET OBITh TPEACTaBlICHa B BHAC OTACIHHBIX
YKPYMHEHHBIX OJIOKOB: TOATOTOBKA CBIPbS K XHUMHMUYECKOMY IPEBPALICHUIO; XHMHYECKOE
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IIPEBpALIEHUE ChIPbS B MPOAYKTHl XMMHUYECKOM pEaKLUU; BBIACICHUE IIEJIEBOIO MPOAYKTAa HUX
CMECH NPOAYKTOB CHHTE3a W JOBEACHHE €ro J0 TOBAPHOM KOHAMIIMHM; DPEKyNepaunus He
IPOPEarupOBABIIETO CHIPhsS U3 OTXOJ0B IPOU3BOJACTBA, 00OPA3yIOUINXCS HA CTAHIX MOJTOTOBKH
Y BBIJICJICHUS.

Pacuér morpebHOrO KONIMYECTBa IHEpPropecypcoB. J00oe XMMHUYECKOe MPOU3BOICTBO
COCTOMT M3 OCHOBHOM TEXHOJOTMYEeCKOW 1enu (OCHOBHOIO IPOM3BOJICTBA), B KOTOPOH
OCYILIECTBJISIETCS MOIY4EHHE IPOAYKTA, U BCIOMOIATENbHBIX CIIYKO, JEATEIbHOCTh KOTOPBIX
obOecrieunBaeT (QYHKIMOHHUPOBAHUE OCHOBHOT'O MPOM3BOJCTBA. OCTaHOBUMCS Ha ONpPEICICHUU
OHEPreTUUECKUX 3aTpaT Ha OCHOBHOE NpOou3BOACTBO. OCHOBHBIE BHJBl JHEPIUH, KOTOPBIE
noTpedIIeT COBPEMEHHOE XUMHUECKOE MPEANPUATHE: IIEKTPHUUECKast; TETIIOBAsl.

OcHoBO# pacu€ra SBISIIOTCS YpPaBHEHMsI TEIUIOBOro OanaHca IO KaxIoW CTaauu
TEXHOJIOTM4ecKor cxeMbl. Hanbonee yacto peanu3yeMbIMH TEIJIOBBIMU OIEPALUSIMH SBIISIOTCS
omepanuy  HarpeBaHus  (OXJaXIEHMs), IUIABJIEHUA  (KpPUCTAIM3ALMM),  HUCIAPEHUS
(KOHACHCAIINH).

Paznen 3. Meroasl aHanu3a 3(pPeKTHBHOCTH IHepPronorpedjeHnuss B XHMHKO-

TeXHOJIOTHYEeCKUX cucremMax. B coBpemeHHON mpakTuke aHanu3za d3(QexTUBHOCTU
HHEPronoTpeOeHNs HAIUIM IPUMEHEHHUE CIEAYIOIMe TPU METOJa aHajlu3a: SHEPreTHYECKU,
SHTPONUIHBINA, 3KCEPreTUYECKUN. DHEPreTUYECKUil METO/1 B OCHOBE CBOEU MCIOJIb3YET MEePBbIN
3aKOH TE€PMOJMHAMHUKU — 3aKOH COXpaHEHMsI dHepruu. MeToj MO3BOJSET OLEHUTh 3aTpaThl
SHEPIMM Ha OCYIIECTBICHUE TEXHOJIOTMYECKUX IPOLIECCOB; ONPENEIUTh NOTEPU SHEPTrUU B
neiaom 1mo Bcert XTC u oTnenpHBIM €€ 3JIeMEHTaM; BBISIBUTH, KaKME€ M3 HUX MPOTEKAIOT C
HAauOOJBIIMMU TOTEPSMU JHEPruu. OTO EAMHCTBEHHBIM METOJ| aHalu3a, MO3BOJISIOMINN
OTIPENIeNIUTh TOTEpH TEIUIOBOW OJHEPTrMU Yepe3 BHEIIHIOK IOBEPXHOCTh OOOPYAOBaHHS B
OKPY’KaIOIYI Cpeny. DHTPONUUHBIA METOJl MO3BOJSET YCTAHOBUTH CBSI3b MEKIY BHEUIHUMU
HHEPreTUUECKUMHU MTOTOKAMHU (KOJIMUYECTBO TEIJIOTHI, padOThl) U TapaMeTpaMH CUCTEMBI, a TAKKe
MEXJ1y HEKOTOPBIMH BHYTPEHHMMHM Iapamerpamu. [locpencTBom aHanm3a TemsIoBOro OanaHca
CUCTEMBI, B KOTOPOH COBEpPILIAIOTCS TEPMOJMHAMUYECKUE IIPOLIECCHl, MOXHO BBIYUCIUTH
XapaKkTepu3yronme ux Kod()(UIHMEHTH U COMOCTABUTHh 3HAYEHUS HMX CO 3HAYCHHUSIMH STHX
KO3 PHUIHUEHTOB IS HICATbHBIX TEPMOAMHAMUYECKUX MTPOIIECCOB.
OKcepreTMUecKuil  MeToJ] SBISETCS  YHUBEPCAIbHBIM  CHOCOOOM — TEPMOJMHAMHUYECKOTO
HCCIIEIOBaHMS Pa3IMYHbIX MpoleccoB mpeoOpasoBanust sHeprun B XTC. Bce peanbHbie
npoliecchl — HeoOOpaTUMBbIE, U B KAKJOM clydae HEOOpaTUMOCTD SIBJISETCS] IPUYMHON CHUXKEHUS
COBEpUIEHCTBA TMpolecca. DTO NMPOUCXOAUT HE H3-3a MOTEph SHEPruu (HO M H3-3a IMOTEph
SHEPIrUU B TOM YMCJE), a B OCHOBHOM, U3-32a MOHIKEHUs €€ KauecTBa, TaK Kak B HEOOpaTUMOM
IIPOLIECCE DHEPTUs HE UCUE3AET, a 00ECIICHUBAETCS.

Pa3nea 4. Meroanka anaan3a 3(p(peKTHBHOCTH HCII0JIb30BAHUS JHEPIUHU
AHamu3 3((EKTUBHOCTH HHEPromnoTpeOsieHns B OTIENbHBIX BUAAX O00OpYyJOBaHMS U B
TEXHOJIOTHYECKUX CXEMax B 11€JIOM TpeOYeT BBIIOJHEHMs psifa MOCIe0BaTeNIbHBIX AeHCTBU. B
NEPBYIO OYEepe/lb OINPEAENAIOTCS BEIMUYMHBI MaTepHUAJbHBIX IOTOKOB IepepadaThIBaEMBbIX
BEIIIECTB, MPOXOAIIMX Yepe3 000pyI0BaHNE TEXHOJIOTHYECKOM cXeMbl (10 KaXKAOH MO3MIINM).
Ota npoueaypa BhIIOJIHEHA B pazjiene «OnpeseneHne 3aTpaT MaTepUaIbHbIX PECYPCOBY.
Crnenyromuil 3Tan COCTOUT B IIPOBEJEHUM DHEPreTUUYECKOro aHain3a. ba3oil i Hero ciyxar
YpaBHEHUs TEIUIOBOTO (PHEPreTHYECKOro) OajlaHca MO KakJAOMY OOOpPYIOBaHUIO M MO BCEH
cxeme. Ompenensiercss TpeOyemoe il MPOBEAEHUS Ipolecca KOJMYECTBO OSHEPIHH,
OTIpeIeIIAI0TCS MOTEPU SHEPTUU B OKpY»Karollee 00OpylI0BaHUE MPOCTPAHCTBO, M OLIEHWBAETCS
3 PEKTUBHOCTh HCIIOJIB30BaHUS SHEPruu. TepMmMoauHaMuueckue (YHKIHMH, UCIOJIb3yeMble B
aHanuze. B ananuze >3pQpeKTUBHOCTH 3HEPronoTpedIeHUsT UCHOIB3YIOTCS TEPMOJMHAMUYECKHE
METO/bI, TOTOMY HEOOXOAWMO HANOMHHMTh TEpPMOAMHAMHUYECKHE (YHKUIMH U B3aUMOCBS3b
Mexay HUMH. OueHka >QQEeKTHUBHOCTH 3HEPronoTpeOIeHUs] B XMMHYECKON peaKIUH. aHaIu3
3P PEKTUBHOCTH CKUTAHHS TOTIIIMBA.

JlabopaTopHble padoOTBI: DJHEPreTHYECKUU aHamu3 dS(OPEKTUBHOCTH TEPEeMEIICHUS
HACBHIIIEHHOT'0 BOJISIHOTO Tapa Mo TpyoOonpoBoLy, Leib paboThl: ONpeesieHHe BETUUYUHBI IOTEPh
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TEIJIa C MOBEPXHOCTH TpyOompoBoAa; aHamu3 3PPEKTUBHOCTH MCIOIB30BAHUS SHEPTUU IPH
HarpeBaHUM KMJIKOCTH B amnmapare ¢ Memaiakoi (000rpeB HACHIIIICHHBIM MapoM) Ieb paOOThHI:
IPOBECTH YHEPTETUUECKUI aHAIH3 MPOLIECCa HAarpeBaHUsl KHUIKOCTH B amapare ¢ MEIIaIKOH;
IKCEPreTUYECKHUI METOJ 11eJ1h PA0OThI: 03HAKOMHTHCS C IKCEPIeTUYCCKIM METOJOM aHaIH3a
SHepreTHuecKkoil 3P QeKTUBHOCTH Tmporecca (mapoBoid oborpes); aHamu3 3(HEeKTHBHOCTH
UCIIOJI30BaHUSI DHEPTrUU TIPU HArpEeBaHUHM JKUAKOCTH B KOXKYXOTPYOHOM TEII00OMEHHHKE
(>KuAKOCTHOM oOorpeB 0e3 M3MeHEHHs (a30BOTO COCTOSHUS CPEIbl) YHEPreTHUECKUI METO,
1ejab  paboThl: OICHKA DJHEPreTHYecKod A(PGEeKTUBHOCTH pabOThl  TEIIOOOMEHHUKA,
IKCEPreTUIEeCKU METOJX , Ielb paloThl: oleHKa A(P(HEKTUBHOCTH padOTHI TEIUIOOOMEHHHUKA C
UCTIOJIb30BAHUEM IKCEPTeTUYECKOTO METOIA.
4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akazem.
Bunsr yae6HoI paboThI eANHULIAX yacax
OO0uasi TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 2 72
IJIAHY

Konrakrhasi padora (KP): 0,45 16
Jlaboparopusie 3ansTus (JI13) 0,45 16
CamocrositesbHas padora (CP): 1,55 56
KonrtakTHas camocrositenbHast paborta 155 0,2
CaMoCTOsITeIbHOE U3YUCHHE Pa3J/ie]IOB TUCIUILINHEI ' 39,8
Buj koHTpoOJISi: 3a4eT / IK3aMeH 3aver

B 3aueTnbix | B actp.

Buzsl yaeOHOM paboThI €IMHULIAX qacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 10 Y4eOHOMY 2 54
IJIAHY
Konraknas padora (KP): 0,45 12
JlabopaTopnsie 3ansartust (JI3) 0,45 12
CamocrositesbHas padora (CP): 1,55 42
KonrtakTHast camoctosTenbHas pabora 155 0,15
CamocTosATeNbHOE U3YYeHUE Pa3/IeoB AUCIUTUINHBI ’ 29,85
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 3a4er
AHHOTanusA padoyeil NporpaMMsl AMCHHUIIMHBI « KypcoBoOM IPOEKT 10 0CHOBaM
IHepropecypcocoeperaroumx xumuiecknx npoussoacrsax» (b1.B.0/1.17)
1. Ileap AMCHMIVIMHBI — NPUMEHEHHE HAYYHBIX OCHOB CO3JIaHHMS ONTHUMAaJIbHBIX

TEXHOJIOTHYECKHUX CXEM dHEpropecypcodPPpeKTuBHbIX XUMUKO-TexHOoJorndeckux cucreM (XTC)
npou3BocTB Hedrerazoxumuueckoro komiuviekca (HI'XK), n3yuenue MeTo10B CTpaTernyeckoro
M TAKTUYECKOTO IUIAHMPOBAHUS SKCIUIyaTallMM Npou3BOACTB M nene mocraBok HI'XK;
CYIIECTBEHHOE pacCUIMpeHHe, CHUCTeMaTH3alMs 3HaHWM, a TakkKe BBIPAOOTKA HABBIKOB,
CIocoOHOCTEN ¥ yMEHHUs B 00J1aCTH OpPraHU3alluy U YIPaBIIEHUS SHEPropecypcocOeperaimmumMu
XUMHUYECKUMH [TPOU3BOJICTBAMU;

2. B pe3yabrare wu3y4eHHMs [AUCHHUILIMHBI oOy4yaouiuiics 10 nporpaMmme
0akajaBpHUaTa q0JIKEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMum:

- CIIOCOOHOCTBIO AHAJIIU3UPOBATH TEXHOJIOTHYECKUH mponecc Kak 00BEKT YIIpaBJICHUA
(IIK - 9);
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-  TOTOBHOCTHIO M3ydaTh HAay4YHO-TEXHHUYECKYI0O WHGPOpMAIUIO, aHAJIH3UPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke uccaeaoBannii (ITK-13);

CIIOCOOHOCTBIO TPHMEHSATH COBPEMEHHBIC METOJBI HCCIEAOBAHUS TEXHOJIOTHUSCKUX
MPOLIECCOB U MNPUPOJHBIX Cpel, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienoBareiabckoit padore (I1K-14);

CIIOCOOHOCTBIO  IJIAHUPOBAaTh  AKCIEPUMEHTAIbHBIE  HCCIIENOBaHMS,  IOIYy4aThb,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3yinbraThl ([1K-15);

CIIOCOOHOCTBIO  MOJEIHUPOBATh HHEPro- M pecypcocOeperaroniye Mpouecchl B
npombinuieHHoct (I1K-16);

B pe3ynprare nuzydeHuss AUCHUIUIMHBI CTYIEHT JTOJKEH:

3HaTh:

- OCHOBHBIE CBOMCTBA U TOKa3zaTes dHepropecypcoddpdexrtuBoctu XTC;
—MPUHIUIIBI ~ CUCTEMHOTO0  aHalM3a WM HMX  NOpUMEHEeHWe B 3ajadax
sHepropecypcocOepekeHuss 00bEKTOB XUMUYECKOW TEXHOJIOTHH;
—QJITCOPUTMBI TEXHUKO-KOHOMHYECKOTO aHaIM3a M ONTUMU3anud S((HEKTUBHOCTH
XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM;
— OCOOCHHOCTH MPUKIIAJHBIX WHKECHEPHO-TEXHUYCCKHUX 337a4 OOBEKTOB XMMHUYECKOM
TEXHOJIOTHH.
-9)KOHOMHYECKUE U TEXHUKO-IKOHOMUYECKHUE KPUTEPUU ONITUMAILHOTO ITAHUPOBAHUS
B LIETISIX [TOCTABOK;

Ymers:

— HCIIOJIb30BaTh COBPEMEHHOE METOJMYEecKoe OOecredeHrne TEXHUKO-PKOHOMUYECKOTO
aHaJIM3a HepPropecypcodPPEeKTUBHBIX XUMHKO-TEXHOJIOTUIECKIX CUCTEM;

-CTPOUTH JIOTUKO-UH()OPMAIIMOHHBIE MOJETH TMPEACTABICHUS 3HAHUW M TOHCKa
ONTUMAJIBHON KOMIIOHOBKH Mpou3BoAcTB HI' XK

-IPUMEHSTh MPUEMBI U METOJbl CTPATErMYECKOr0 U TAKTUYECKOTO IJIAHUPOBAHUS LIETICH
MOCTABOK;

Baagern:

- HaBblKaMU paboOThl € HAYYHO-TEXHHUYECKOM, CIPaBOYHOM JIUTEpaTypoll u
AIIEKTPOHHO-OMOIMOTEYHBIMU pecypcaMu B 00JacTu co3fgaHusi HWHGOPMAIMOHHBIX CHCTEM
sHEpropecypcodPheKTUBHBIX MPOU3BOICTB;

— IPUHIUIIAMU MOJAEIIUPOBAHUS XUMUKO-TEXHOJIOTMUECKHUX MPOIIECCOB;

- HaBBIKAMHU VYMPABJICHHE TMPOEKTAMH CO3/IaHHUsI DHEPropecypcocOEperarwmmnx
HKOJIOTMYECKU O€30MacHbIX MPOU3BOACTB U 1emnei mocraBok HI'XK;

3. Kparkoe conep:kanue TUCHUIIAHBI:

Pa3znean 1. Benenme. OmpeneneHue XMMHUKO-TEXHOJIOTHYECKOTO TpOIECCa B COCTaBE
xuMuKo-TexHoioruyeckoi cuctembl (XTC). emn u pesynpratel XTII. VMcnonb3oBaHue
METO/I0JIOTUH CUCTEMHOI0 aHaiin3a. Pa3paboTka opraHn3aliMOHHO-TEXHOJIOTHYECKOW MOJIEIH.

Omnpenenenue 1eneil 1 pecypcoB XMMHUKO-TEXHOJIOTu4Yeckoi cuctemsl. Kiaccuduxanus u
XapaKTEepUCTHUKU  PECYpPCOB  XMMMKO-TEXHOJOrMUeckoro mpouecca B cocraBe XTC.
HopMmaTtusHbIe 1 pernamenTupyromue qokyMeHTol. Onpenenenue stanos XTC. [ukn [lemunra.
XuMuKo-TexHosnornueckue mpoueccsl B coctaBe XTC. Jlekommosuuus. Onpenenenue
npuHuunos ynpasneHus XTII. @opmuposanue crpykryproi mojgenu XTC n XTII.

Pacuér u onieHka BIusHHE PECYpCOB Ha PE3YJIBTAT XUMHUKO-TEXHOJIOTHYECKOTO IIpoLecca.

Crneuundukanust Texnonoruil. Texnonmormueckune pacu€rel XTII. TexHonmormueckue u
opranu3anoHHo-TexHudyeckne mnokazarenn XTC wu XTI  Onrtumuzanusa  XUMHKO-
TEXHOJIOTHYECKHX IporieccoB. ONTUMHU3UPYEMBIE U ONITUMU3HPYIOIINE IEPEMEHHBIE.

TexHomornyeckne n OpraHu3alMOHHO-I)KOHOMUYECKNE orpaHndeHus. OpraHu3alioHHO-
texHojornueckue mnokazatenu XTIl m XTC. Ananus, kinaccudukanuss ¥ OICHKA BIUSHUS
nokasaresel Ha pe3ynbTaTbl pyHkuuoHupoBanus X TC.
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TeXHUKO-DKOHOMUYECKUI aHamu3 (PYHKIUOHHPOBAHUS XHMMHUKO-TEXHOJIOTHYECKOTO
nporiecca.  B3amMmHOe ~— BIMSHHE ~— TEXHUKO-JKOHOMHYECKHX,  OpPraHWU3allMOHHBIX W
texHosiornueckux nokaszareneit XTC.

Paznen 2. JlorucTuueckue CTpaTerdu OpraHM3allMU TNpou3BojcTBa. Llenmn u 3amaun
MOBBIIICHUS OPTaHU30BAaHHOCTH MAaTEPHAILHBIX TIOTOKOB B TIPOM3BOJICTBE. 3aKOHBI OpraHU3aIuU
MPOM3BOJICTBEHHBIX MPOIIECCOB M BO3MOXXHOCTH ONTHMHU3ALMU OPTaHU3AIlMH MaTePUATbHBIX
MOTOKOB B MPOCTPAHCTBE W BO BpeMeHH. ONTUMU3AIMS OPraHU3AIHUUA IPOU3BOICTBEHHOTO
nporecca Bo BpeMeHH. CTparerust MpoU3BOJICTBEHHOM JOTUCTHKHU. JIOTHCTHKA M MapKETHHT.
OCHOBHBIC CHCTEMBI YIpaBJICHUS 3amacaMd. METOAMYECKHe OCHOBBI IPOCKTHUPOBAHUS
3¢ (EKTUBHON JIOTUCTHYECKOW CHCTEMBI YITPABIICHHSI 3aI1acaMu

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akazem.

Bunsr yae6HoI paboThI eANHULIAX yacax
OO0uasi TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 2 72
IJIAHY

Konrakrhasi padora (KP): 0,9 32
[Tpaktnyeckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,1 40
KonrtakTHas camocrositenbHas pabora 11 0,2
CaMoCTOsITeIbHOE U3YUCHHE Pa3J/ie]IOB TUCIUILINHEI ' 39,8
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er

B 3aueTnbix | B actp.

Buner yae6HoI paboThI eANHUIIAX yacax
O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 2 54
IJIAHY

Konraknas padora (KP): 0,9 24
[IpakTuueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 11 30
KonrtakTHast camoctosTenbHas pabora 11 0,15
CamocTosATeNbHOE U3YYeHUE Pa3/IeoB AUCIUTUINHBI ’ 29,85
Bua koHTpoJIsA: 3a4eT / 3K3aMeH 3a4er

AHHOTaIMs padoyeil MPOrpaMMbl JHCHHMILIHHBI «DJIeKTPOTEXHHKA M MPOMbIILIEHHAS
nexkTponuka» (b1.B.0/1.18)

1. Heab AMCUMIIUHBI:
dbopMupoBaHre y OOY4YAIOMIUXCS KOMIIETEHIIUH, O0O0ECIeYNBAIONINX  TEOPETUYECKYIO H
MPaKTUYECKYI0 TOATOTOBKY BBITYCKHHMKA, YMEIOIIETO BBIOMPATh W  AKCIUIyaTUPOBATh
ANEKTPOTEXHUYECKUE U AIIEKTPOHHBIE YCTPOMCTBA, BIAACIOLIEIO HABBIKAMHU HCIOJIb30BaHUS
COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTUW JIi aBTOMAaTH3MPOBAHHOTO MOCIUPOBAHUSA U
pacuéra 3JIEeKTPUUYECKHUX U AJIEKTPOHHBIX LIETEH.

2. B pe3yabTare u3yueHHs AUCUMILIMHBI 00y4Yaloluiicsi Mo nporpaMmMe fakajiappuara

JMOJIKEH OBJIAETh CJAAYIOIHMU KOMIETEH MMM
Obwenpogheccuonanvhuie:

- CIIOCOOHOCTh pemarh CTaHJapTHBIE 33Ja4l NMPO(ecCHOHANBHOW esTeIhbHOCTH Ha
OCHOBe MH(OpPMAIIMOHHON 1 6UOIHOrpadUIecKoi KyabTyphl C IPUMEHEHHEM WH()OPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHMA W C Yy4ETOM OCHOBHBIX TpeOOBaHHMN WH(OOPMAIMOHHON
6e3onacuoctu (OITK-1);
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- CIMOCOOHOCTh WCIIOH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIMILIAH B
npodecCHOHANBHOM  AEATETbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKOro aHaliu3a |
MO/JICIIMPOBAHUS, TECOPETUYECCOTO U IKCIIEPUMEHTAIBHOTO HccienoBanus (OITK-2).

3. B pe3yabTaTe 0CBOCHHMS AUCHUILUIMHBI 00y4alOIIMIiCA JOJI/KEH:
3namo:

- OCHOBHBIE TIOHSATHS, ONIPEACIICHNS U 3aKOHBI JIEKTPUYECKUX LIEIEH;

- METOJABl MOJEJIHMPOBAHMS, aHAIM3a U pacy€ra Lened IOCTOSHHOIO U IEPEMEHHOIO
TOKOB, METO/0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHUN;

- YCTPOHCTBO W HPUHIMIBI pabOThl BJIEKTPOTEXHUYECKOIO U 3JIEKTPOHHOIO
o0opyaoBaHus, TpaHC(HOPMATOPOB, FICKTPUUESCKUX MALIHH, ICTOYHUKOB MMUTAHHMS.

Ymems:

- NPUMEHATb TEXHOJOTMH  MOJICIMPOBAHHMS, aHalW3a, pacdy€éra M HSKCIUIyaTalluu
NEKTPUUECKUX CETEH, MPOMBIIUIEHHOTO 3IEKTPOOOOPYJOBAHUS U AIEKTPOHHBIX IPHOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUUECKOE M 3JCKTPOHHOE O0OpYAOBaHHE JAJS PELICHHS 3a/1ad
IIPOEKTUPOBAHUS U PEATU3ALUN XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB U IIPOU3BOACTB.
Bnaoemu:

- METOJIaMU MOJIEJIMPOBAHUS U PAacU€Ta 3JIEKTPUUECKUX U DJIEKTPOHHBIX LENEH;

- HaBBIKAMH TPAKTHYECKOW pabOTHI C 3JIEKTPUUECKOH ammapatypoil W IJIEKTPOHHBIMHU
YCTPOMCTBAMM.

4. Kpartkoe coaep:xaHue TUCHHUIINHBI

Beenenne. Ilpeamer, OCHOBHBIE NOHATHSA, METOJOJIOTHSA DJIEKTPOTEXHUKM M DJIEKTPOHUKH.
KpaTkue ucropuueckue cBefeHus. 3aadyl U MECTO Kypca B IOATOTOBKE OakajlaBpa TEXHUKU U
TEXHOJIOTUH.
Mopayas 1. DnekTpuyecKkue nemnu

1.1.0cHoBHBIE Onpe/ie/IeHNs, ONUCAHUS APAMETPOB H METO10B PACYETa 3JIeKTPHYECKUX

nemnei.
OcCHOBHBIE NOHATUS M O0O03HAYEHUS HJIEKTPUUYECKHX BEJIWYMH U 3JIEMEHTOB HJIEKTPUUYECKHX
neneil. OcHOBBI anekTpoOe3onacHocTU. OCHOBHBIE TMOHSATHS TEOPUHU AIIEKTPUUYECKUX LIETIEH.
OcHOBHBIE IPUHIIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKU. METObI MOAECINPOBAHNS, aHAIN3a
U pacy€ra JMHENHBIX 3JEKTPUUECKUX LIeTIel MOCTOSTHHOTO TOKA.
1.2. DnekTpuyecKne H3MepeHns U NpuoopskI.
Metonbl u3MepeHUs JJEKTPUYECKUX BEJIUYMH: NpsMble M KOCBEHHbIE. AHAaJOTOBbBIE
AIIEKTPOU3MEPUTENIbHBIE U U(POBBIE ANEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIUI IEHCTBHS,
obnactu mpuMeHeHus. M3MepeHHe INEeKTpUYECKUMX  BEIMYMH: TOKOB, HAIpPSDKEHUH,
COIPOTHUBIIEHUH, MOIITHOCTH U SHEPTUU.
1.3. AHanau3 v pacyéT JUHEHHBIX lenell MepeMeHHoro ToKa.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHMCEN) U
napaMeTpsl (aMIUIMTYy1a, YacToTa, HayanbHas ¢aza) CUHYCOMAAIbHBIX (QYHKIUH. MrHOBEHHOE,
cpeaHee M JCWUCTBYIOIIEE 3HAYEHHUS IEPEMEHHOTO CHUHYCOMUJAIBHOTO TOKa (HANpPSKEHUsS U
OJIC). AKTHUBHOE, pPEaKTUBHOE M TIOJHOE COINPOTHBJICHUS BETBH. MOIIHOCTh B MEMSIX
nepemMeHHoro Ttoka. Kosdduuument momuoctH (cos(p)) M €ro TEeXHUKO-3KOHOMHYECKOEe
3HauyeHue. [IpumeHeHne aaredpbl KOMIUIEKCHBIX YHCEIT B AJIEKTpOoTeXHUKE. KOMIUIEeKCHBIN MeTO
pacuéra JIMHEHWHBIX Lenell NePEMEHHOro ToKa. bamaHc MOLIHOCTH B LIEMSAX MEPEMEHHOrO TOKA.
Pe3oHaHCHBIE ABJICHMS B DJIEKTPUUYECKUX LEMsIX. Pe30HAHC HAaNpsyKeHWH W TOKOB. AHAIW3 U
pacuér Tpex@a3HbIX Ienell TepEMEHHOr0 TOKa. ABTOMAaTU3UPOBAHHOE MOJIEIMPOBAHHUE U PACUET
IEKTPUYECKHUX M AIIEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).
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MopayJb 2. D1eKTPOMArHUTHBIE YCTPOMCTBA M JJICKTPHYECKHEe MAIINHBI

2.1. TpanchopmaTopsl.
Hasnauenue u obnacTu mpUMEHEHHsS TpPaHCPOPMATOPOB. YCTPOMCTBO M MPHUHLUI JEHCTBUSA
onHodazHoro tpanchopmaTopa. AHaJIM3 AJIEKTPOMATHUTHBIX IPOILIECCOB B TpaHchopMaTope,
cxema 3amenienus. [lorepu saeprum B TpancopmaTtope. BHemHue XapakTepUCTHKY.
2.2. ACHHXPOHHbIE€ MAIIMHBI.
YCTpOHCTBO M MPHUHIMIT ACHCTBHS TpeX(Pa3HOro acCHHXPOHHOTO JABUTATENs. MeXaHW4eCKHe U
paboure XapaKTepUCTHKU. DHEpreThdeckue auarpammbl. [lyck acMHXpOHHBIX ABUTaTeneu c
KOPOTKO3aMKHYTBIM U (pa3sHBIM poTopoMm. PeBepcupoBaHMe U pETyIHMpPOBAHHUE YacTOTHI
BpAaIlCHUS.

MopayJb 3. OCHOBBI 3JIEKTPOHUKH
3.1. DuieMeHTHas1 6a3a COBPEeMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
[TonynpoBoHUKHU. YCIOBHbIE O0O3HAU€HUs, NPUHLUI JEUCTBUS, XapaKTEPUCTHUKU U
Ha3HA4YE€HHE IOJIYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPHUCTOPOB. HHTerpaibHble
MHUKPOCXEMBI, X Ha3HAYCHHE, KIACCUPHUKAIHS U MAPKUPOBKA.

3.2. UcTOYHHKH BTOPHYHOI'O 3JICKTPONIUTAHUA U YCHJIUTEIHN IJICKTPHIECCKUX CUTHAJIOB.

[TonynpoBOIHUKOBBIE BBIIPAMUTENN: KiIacCU(UKALUsA, OCHOBHbIC IapaMETphl, CXEMbl U
OPUHIUI paboTHl BRIIPSAMHUTENS. Dnekrpudyeckue (GuiubTpel. Kiaccudukanmss u OCHOBHBIE
XapakTepucTuku ycunurene. OOpaTHble CBsi3W B onepanuoHHbIX ycuiauremsx (OV), ux
BJIMSIHUE Ha MapaMeTpbl U XapaKTepUCTUKH ycunutesd. OCHOBHbIE THUIbl YCHJIMTENEH Ha Oasze

oVv.

5. O0BbEM yueOHOI 1 CUNIIMHBI

VI cemectp
Buabl yueOHoii padoThI 3au. en. Ak, qac.

OO01masi TPy10€eMKOCTh THCHUIIHHBI 5 180
10 Y4eOHOMY MJIaHY

KonTakTHas padora: 1,3 48
Jlextuu (Jlek) 0,4 16
Jlaboparopubie paboTs (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KoHTponbHble paboThl 1,1 40
Pedepar 0,6 20
W3ydeHue pa3aenoB IUCHUIIINHBI 1 36
Bua nToroBoro KOHTpOJIsi: S5K3aMeH 36
IloaroroBka K 3K3aMeHy 1 35,6
KonrakTHas arrecranus 0,4

VI cemectp
Buabl yueOHoii padorsl 3au. en. Actp. ac.

O01mas Tpya10eMKOCTb AUCHUILIUHbI 5 135
10 y4e0OHOMY ILIAHY

Konraktnas padora (KP): 1,3 36
Jlextuu (JIek) 0,4 12
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JlabopaTopnsbie 3ausatust (JI3) 0,9 24
CamocrositesbHas padora (CP):

2,7 72
KonTtposbHbIe pabOTHI 1,1 30
Pedepar 0.6 15
W3ydeHue pa3iesnoB TUCIUIIIMHBI 1 27
Bua uTOroBOro KOHTpOJIsi: SK3aMeH 27
[ToaroroBka k 3K3amMeHy 1 26,7
KonrakTHas arrecranus 0,3

AHHOTaUUs padoyei nporpaMmmal JucUUIIMHBI «[IpuKIagHas MeXaHUKA B
IHepropecypcocoeperaroumx Xumuiecknx npoussoacrsax» (b1.B.0/1.19)

1. leau u 3aaa49u JUCHMILJIMHbBI

Henp aMCHMIUIMHBI - HAay4duThb CTYJEHTOB TBOPYECKOMY MOJAXOAY K BBIIIOJIHEHUIO
WHXCHEPHBIX PAacyeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMYUBOCTH SJIEMEHTOB KOHCTPYKIUH,
JIeTaJIe U y3JI0B MalllUH U alnaparos.

2. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI

N3yuenne kypca «llpuxmannas mexanuka» no HampaieHuto 18.03.02 Dnepro- u
pecypcocOeperaromiye mpouecchl B XMMUUYECKON TEXHOJOTUH, HeQTeXUMUH U OUOTEXHOJIOTUU
CHOCOOCTBYET MPHUOOPETEHHIO CIIETYIOUINX KOMITETCHITHHA:

CIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AHCLIMILIAH B
npo(eCCHOHANBHOM ~ AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMAaTUYECKOro aHajliu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO UcciaenoBanus (OITK-2).

B pesyabTare n3yueHus JMCUMIJIMHBI CTYAEHT J10JI7KEH::

3HATh:

OCHOBHBIE YpaBHEHHS U METOJIbl PELLIEHUS 3a/1a4 CONPOTUBIICHUS MAaTEPHAJIOB U JleTajlel
MaIll}H;

OCHOBHBIE METO/Ibl PACYETOB Ha IMPOYHOCTb, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKIIMI MAIllMH U afapaTos;

OCHOBBI TEOpHUM pacuera JAeTalled W Y3JIOB MallMH M allapaToB XHMHYECKOU
TEXHOJIOTHH.

yMeThb:

IIPOBOAUTH PAacCYeThl IEMEHTOB KOHCTPYKLMH Ha OCHOBE METOJIOB CONPOTHBIICHHUS
MaTepuasos;

pPacCUMTHIBaTh U KOHCTPYUPOBATH AETATU MAIIMH MO UCXOIHBIM JaHHBIM;

MPOU3BOJUTh  pacdyeTbl MO  OCHOBHBIM  KPUTEpPUSIM  pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS J€Taleil MallvH.

BJIA/IETh:

HAaBBIKAMU pacyeTa CONPOTUBIICHUS] MAaTEPUATIOB AHATTUTUYECKMMH METOIaMU;

HaBbIKaMU BbIOOpa MaTEpUasIOB 10 KPUTEPUSIM MPOYHOCTH;

pacuyeTaMu THUIIOBBIX JETaje€il MaIlMH, IO0JNb3YyACh CIPAaBOYHOM JMTEPaTypod H
I'OCTamu.

3. Kparkoe conep:kanue TUCHUIIHHBI:

1. BBenenne

Ponmp mpenmera «[IpuknagHas MexaHuka» B (HOPMHpPOBAHMHM HHXKEHEpa XHMHKa-
texHosora. «[IpukinaaHas MexaHHWKa» Kak OCHOBa JUIsi NMOHMMAaHUsS pPalOOTHI, yCTpOMCTBA U
0e301acHOM KCIUTyaTalluyu 000PYA0BaHHS XUMHUYECKOT'O TIPOU3BOJICTBA.

2. Moayas 1 «Onpenesnienue peakuuii onop. PacrskeHune-coxxkarue.

Pazgen 1.1. Onpenenenuie peakiuii onop.
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AOCOIOTHO TBEPIOE TENO. DIIEeMEHTHI cTaTUKUA. OCHOBHBIC TOHITHS. AKCHOMBI CTATHUKH.
YpaBHeHus paBHOBecHs. CBS3U U UX pEaKIIMH.

Pa3nen 1.2. PacTskeHue-cxarue.

OcCHOBHBIE JOMYILIEHUS W IMPUHLHUIIBI COINPOTHUBIICHHS MarepuanoB. Meron cedeHwuil.
Hanpsoxenus, nepopmanuu u nepemerienus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHUX
yCWIMM, HanpsbkeHHMd u  nepeMenieHud. (CraThyecku ONpeAeNMMblE U CTaTHYECKHU
HeolpeaenuMble 3a1aun. JuarpaMmel pacTsDKEHUS JUIsl IUIACTUYHBIX U XPYNKUX MaTepHalloB U
X XapakTepucTHKU. J[lomyckaemble HaNpsDKEHHUs. YCIOBUE IPOYHOCTH IPU  PACTSIKEHUU
(cxarun).

3. Moayanb 2 «Kpydenue. U3ruo».

Paznen 2.1. Kpyuenue.

3akoHn ['yka nipu cipure. BuyTpennue cunoBble ¢pakTopbl pu Kpydenuu. Hampsiokenust B
CTEPXKHAX KPYIJIOro ceYeHUsl. Y CJI0BHE TPOYHOCTH IPU KPYyUEHHUH.

Pasznen 2.2. U3rud.

I'eomerpuueckne XxapakTEpUCTUKH IIOCKUX cedeHui. IIoHsATHEe YncTOoro u nomnepeyHoro
u3ru6oB. IlpaBuna moOCTpoeHUS OSMIOp TONEPEYHbIX CHJI W HM3THOAIONUX MOMEHTOB.
OnpeneneHne HOpMalbHBIX HANpPSOKEHUH. YClIOBUE MHPOYHOCTH mnpu u3rude. OmnpeneneHue
KacaTeNlbHBIX HanpshkeHuid. Parimonansueie popmbl ceueHui.

4. Mopyasb 3 «CJ105kHOe HANIPSIZKEHHOE COCTOSTHHE).

Paznen 3.1. CiokHO€ HaNpsHKEHHOE COCTOSTHUE.

OCHOBBI TEOpUU HAINPSHKEHHOIO COCTOSHUA M TUINOTEe3bl npodHocTH. llonsAtue
HANPSDKEHHOTO COCTOSsIHMS. ['J1aBHBIE TUIOMIAAKU U TiIaBHBbIE HampspkeHus. OO0O0IIEeHHBIN 3aK0H
I'yka. Haznauenue runore3 npouyHocTd. [IoHSATHE SKBUBAJIEHTHBIX HANpsSKEHUN M KPUTEPHUEB
MIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYABI.

ToOHKOCTEHHBIE COCYABl XMMHUYECKHX MPOM3BOACTB. OrmpenerneHre HaNpsHKEHUE 1o
0esmomeHTHON Teopuu. OcHOBHblE JomylieHus. BpiBojy ypaBHeHus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI04eK 10 ypaBHeHHMIO Jlamiaca M 1O CTaHIAPTU30BAHHOW METOJUKE.
VYcnoBue npoYHOCTH.

Pazgen 3.3. Pacuer cxaThIxX CTEpKHEW Ha YCTOMUMUBOCTb.

Y cTOWYUBOCTD 371IEMEHTOB KOHCTPYKIMi. [loHATHE KpuTHYEeCcKOW cuiibl U KO3 uirenTa
3araca npodHocTu. Pacuer kputnueckoi cuisl o Diniepy. Ilpeaenst npumennMoctu GopMyIibl
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOMYUBOCTbD.

5. MoayJas 4 «/letanun Mamun».

Paznen 4.1. Coenunenue aeraneil MaluH.

Knaccudukanus neraneit MallMH M annapaToB XMMHUYECKMX HPOU3BOACTB. Pe3pOoBbIe
coenquHeHus. Pacuer OONTOBBIX COEIMHEHUI NpU TONEPEUHbIX W MPOAOJIbHBIX HAarpy3Kax.
[lInoHounsle coenuHeHus. HazHaueHne n BUABI MINOHOK. PacyeT MIMOHOK Ha cpe3 M CMATHE.
Bunet cBapku. O6macts npuMeHeHus. Buabl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocu, uX OMOpPHI U COCTUHEHMUS.

Banbl, ux wiaccudukanus u HazHadeHue. Ocu. [IpoeKTUpOBOYHBIE pacyeThl BaJlOB U
oced. llogmmnHuku CkonbkeHHs. Marepuansl BkIajpimed. [logmMNHUKKM — KadyeHHs.
[IpyHIMIIAIBHOE YCTPOMCTBO M OCHOBHBIE TI€OMETpHUYECKME pa3sMmepsl. JlOCTOMHCTBA,
HEJOCTaTKW W O0OJacTH NpPUMEHEHHUS MNOAUIMITHUKOB KadeHWsl M CKoJbxkeHHs. llpuBoaHble
mydTel. Ha3znauenne. Knaccudukanus mMypT mo npuHIUIY JeHCTBUS M XapakTepy paboThI.
[Topsinox moadopa MypT 1 OCHOBBI IPOYHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexannueckue nepeaayu.

3y6uateie mepenaun. OKpykHOe M paauaibHOe ycuius. Pemykropel. Ompenenenue u
kiaccupukanus. [Ipumepsl cxeM peTyKTOpOB.

4. O0bem y4eOHOM JUCHUIIMHBI
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B 3aueTHEBIX B akanem.
SAMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 4.0 144
Konrakthas pa6ora (KP): 1,78 64
Jlexumm (Jlek) 0,89 32
[TpakTaeckue 3anrstus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
CaMocCTOsITeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLTHHBI 79.8
KoHTtakTHas camocTosiTenbHas paboTa 0.2
Bua xonTpoJs: 3auer / IK3aMeH 3ader ¢
OLICHKOH
B 3auernHbix | B actpoHOM.
€MHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexmum (Jlek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHasi padora (CP): 2,22 60
CaMocTOSTeThHOE H3YUCHUE PA3/ICIIOB TUCIUIIIMHBI 59.85
KonTakTHas camocTosTensHas pabora 0.15
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
OLICHKOM
AHHOTaNUs padoyeil mporpaMMbl y4eOHOH TUCHUTLTHHBI
DJeKTHBHBIE KypchI 10 ¢pu3nueckoii kKyabType (51.B.20)
1 Henp aWCOUMIUVIMHBI — OBJAJCHME CHUCTEMOM NPAaKTMYECKUX YMEHUH U HaBbIKOB,
o0ecrevynBaroIuX  COBEPIICHCTBOBAHME  IMCUXO(PHU3UYECKHMX  CIIOCOOHOCTEH;  pa3BUTHE

CIIOCOOHOCTEH HCIIONBb30BaTh pa3HOOOpa3Hble (QOpMbl (U3NYECKON KyIbTYpBI, CIOpPTa U
Typu3Ma JJIi COXpPAaHEHUS U YKPEIUJICHHS CBOETO 3/0POBbS M 3[0POBbS CBOMX OJM3KHUX B
MIOBCEHEBHOM KHU3HU W TNMPO(ECCHOHAIBHONW AEATEIBHOCTH; (OPMHPOBAHNE MOTHBAIMOHHO-
[IEHHOCTHOTO OTHOIICHUS K (PU3UYECKOM KyJIbType, (PU3UYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIUTAaHHWIO, YCTAaHOBKAa Ha 3J0pPOBBI 00pa3 JKU3HU; OOydYeHHE TEXHHUYECKUM U
TaKTUYECKHUM TPUEMaM OJTHOTO U3 BUIOB CIIOPTA.

2 B pesyabTare MH3yYeHHs JMCHUIIMHBI
0axka/aBpHATA JOJIKEH:
Obnadams cnepyromuMu oomekyasTypHbiME (OK) koMneTeHuusaMu:

-CIIOCOOHOCTh K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7);

-CIIOCOOHOCTD UCTIONIB30BATh METOBI M CPeACTBa (PU3NYECKON KyIbTYpHI JIs 00eceyeHUs
TIOJTHOIICHHO! COIMATBbHOM U podeccruonabHoit aestenbHocTr (OK-8).
3nams:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MUYECKON KYIbTYPHI H CIIOPTA;

- COLMAJIBHO-0MOIOTHYEeCKHEe OCHOBBI (PU3NUYECKOM KYIbTYpHI U CIIOPTA;

- BJIIMSIHUE O3/I0OPOBUTENIBHBIX CHUCTEM (U3UUYECKOTO BOCIUTAHHS Ha YKpEIUIeHue
310pOBbsI, MPOPMIAKTUKY MTPOHECCHOHATBLHBIX 3a00JI€BaHUI U BPEIHBIX MPUBBIUEK;

- CIOCOObl KOHTPOJII M OLIGHKH (PU3MYECKOro pa3BUTHS W (PU3NUYECKOU
TIOJITOTOBJICHHOCTH;

- OpaBUia M CIOCOOBI IUIAHUPOBAHMS HMHIUBUAYAJIbHBIX 3aHATHH pazIuuHON
1eJIEBOM HANPaBJIEHHOCTH;

o0yyaomuiicd 10 MnporpaMmme
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- crnoptuBHble Tpaguuuu MXTHU-PXTY um. [I.11. Menneneesa.

Ymems:

—  BBINOJIHATH UHIMBHYaTbHO IMOJA00paHHBIE KOMIUIEKCHI IO (PU3UYECKOH KYIbType U
pa3IMyYHbIM BHUJIaM CIIOPTa;

—  OCYILIECTBIIAITh CAMOKOHTPOJIb 3a COCTOSIHUEM CBOErO OpraHuM3Ma U coONII0JaTh
IPaBUJIa TUTUEHBI U TEXHUKU 0€30MaCHOCTH;

—  OCYIIECTBIISITh TBOPUYECKOE COTPYAHMYECTBO B KOJUICKTHBHBIX (hopMax 3aHATHIM
($u3nUecKoil KyIbTypoOii U CIIOPTOM;

—  BBINOJIHATH NPUEMBI 3aLUTHI U CAaMOOOOPOHBI, CTPAXOBKHU U CAMOCTPAXOBKH.

Bnaodemu:

— CpeACTBaMH W METOJaMM YKPEIJICHHSI HHIUBUAYaJIbHOTO 3/0pOBBS, (PU3UUIECKOTO
CaMOCOBEPILEHCTBOBAHMS;

— JOJDKHBIM  YpOBHEM  (U3MYECKOH  IOJArOTOBIEHHOCTH, HEOOXOAUMBIM  JUIs
Ka4eCTBEHHOT'O YCBOCHHS MPO(ECCHOHATFHBIX YMEHUN U HaBBIKOB B IIpoliecce 00yueHHs B BY3€,
Juld o0ecriedeHusl IOJHOLICHHOW COLUUaJbHOW M NPOPEeCCHOHAIBHON IEeSATEIbHOCTH IOoCie
OKOHYaHUS y4eOHOT'0 3aBEJICHMUS;

—  TEXHUYECKHMH U TAKTUYECKMMH HAaBBIKAMHU B OJTHOM M3 BUJOB CIIOPTA.

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Kypc muctumuivHel «JJIeKTHBHbIE IMCHUILIMHBI 1O (u3nyeckol KyJIbType H
CIOPTY» peanu3yeTcs uepe3 BapuaTUBHbIM KOMIIOHEHT (3JIEKTUBHBIM Moyib) 328 akaj. yacos /
246 actp. yacoB (BHJ CIIOPTa IO BBIOOPY CTYIEHTA), B 3a4€THBIC CJAMHHIIBI HE IEPEBOIUTCS,
SIBJISICTCS 00S3aTEIIBHBIM JIJIS1 UICIIOJIHCHHUSI TIPU 0UHOU (hopme 00yUeHUs..

[IporpamMmMa paccuMTaHa Ha HU3y4EHHE AUCLMIUIUHBI «JJIeKTHBHbIE NTUCHHUILUIMHBI 110
(pu3uyeckoil KyJbType H CHOPTY» B TEUCHHE IIECTH CEMECTPOB M IIPEAIOJAracT, 4To
oOyyaronuecss UMEIT TEOPETUYECKYI0 IOJArOTOBKY B oOOiacTu AucUMILIMHBL «Dusnueckast
KyJIbTypa M CIOPT», 3aKaHUYMBACTCSA 3a4€TOM B KOHIE Kaxzaoro cemecrpa. KoHrtpois
YCIIEBAEMOCTH CTYIECHTOB BEIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTH4yecKkue 3aHATHS.

[IpakTuueckuil pasaen mporpaMMbl peaau3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHSITUSIX B
y4eOHBIX TpyInax 1o odmei GU3NIecKoi MoAroToBKe WM MO BEHIOPAaHHOMY BUAY CIIOpTA.

[IpakTHueckue 3aHATHS T[OMOTAlOT MPUOOPECTH ONBIT TBOPYECKOW MPAKTUUECKOU
JeSITeIbHOCTH, PAa3BUBAIOT CaMOCTOATENbHOCTh B (PU3MUECKOW KyJIbType M CIOpPTE B LEJSIX
JOCTUXKEHUSI (U3NYECKOTO COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (DYHKIMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAaIIPaBICHHO (OPMUPYIOT KaueCcTBa U CBOMCTBA JINYHOCTH.

[IpakTnueckuii pasgen BkiIOYaeT B ceOd MOApa3Aenbl: 1O oO0meld Quandeckoi
noaroroBke (ODII) u cnennansHOM pusmueckoit moaroroske no Bugam crnopra (COIT).

Y4eOHO-TPEHUPOBOUHbIE  3aHATUS  0a3uUpyIOTCSs Ha  LIMPOKOM  HCIHOJB30BaHUU
TEOPETUYECKUX 3HAHUH W METOJUYECKUX YMEHHM, Ha MPUMEHEHUU DPa3HOOOPA3HBIX CPEICTB
¢bu3nyecKoil KyabTyphl U CHIOPTA.

VYnensercs BHUMaHHE BONPOCAaM MPOBEJCHHsSI COPEBHOBAHUH (TpaBHJia COPEBHOBAHMUH,
CUCTEMa PO3BITPHILIEH, ONIpeiesieHue nodenurenei, 000py10BaHUE U UHBEHTAPB).

Kputepuem ycrnenHocTH OCBOGHHUsI yueOHOTO MaTepualia SBJISIETCS SKCHEepTHasl OLeHKa
IpenoaaBaTess, YUUTHIBAIOIIAS pecysApHOCHb NOCeueHus: 003A3amenbHblX YUeOHbIX 3aHAmul,
BBINOJIHEHNE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTp KOHTPOJIbHBIX HOPMAaTHUBOB (TECTOB) 0OIEi
¢u3nueckoil M CIOPTHUBHO-TEXHUYECKOW TMOATOTOBKM JUIS OTAENBHBIX TPYII pa3IuyHON
CIIOPTUBHOW HANPAaBICHHOCTH.

Mopayabs 1. OcHOBBI NMOCTPOCHHUSI 0310POBHTEJIBbHOI TPpeHHMPOBKHU. Teopermyecko-
MeTOAHYECKHE OCHOBbI PU3MUYECKOM KYJbTYPbI M CIIOPTA.

1. O3z1opoBUTENbHAS HANPABIEHHOCTh — KaK BAXXHEHIIMH NPUHLUI CHCTEMBI
¢uznyeckoro BocrutaHus. OCHOBBI TOCTPOEHUS 03/10POBUTEIBHON TPEHUPOBKH.
2. OU3KyJIBTYPHO-0310POBUTEIILHBIE METOAUKU U CUCTEMBI.
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3. OreHKa COCTOSTHUS 370POBbsl M (DU3MUECKON MOArOTOBIEHHOCTH 3aHUMAIOIIUXCS
(U3UYECKON KYJIbTYPOH U CITIOPTOM.
Moayas 2. JIBurarejbHble BO3MOKHOCTH 4el0BeKa — BOCHUTaHHMe (U3HMYECKHX
kauectB. BOCK I'TO.
1. TlosBnenue u BHeapeHue komiuiekca I'TO
2. Bocnuranue Quanyeckux KayecTB 0Oydaromuxcs (OTAETbHbIE Ka4yeCTBEHHBIE CTOPOHBI
JIBUTATEIIbHBIX BOBMOXKHOCTEH UEIIOBEKA).
Moayab 3. MeToguka OpraHu3anuy U NMpoBeeHUs] CIOPTUBHBLIX COPEBHOBAHUI U
(pU3KYyJILTYPHO-MACCOBBIX MEPONPHUSATHIA.
1. XapakTepucTrka CIIOPTUBHBIX COPEBHOBAHUMN U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSATHIA.
2. ®enepanbubiii 3akoH OT 04.12.2007 Ne 329-03 «O ¢pu3znyeckoil KyJIbType U CIOpPTE B
Poccuiickoit  ®Depeparuu». OpraHuzanusi CIHOPTUBHBIX — Meponpusatuil. HBeHT-
MEHEKMEHT B CIIOPTE.
3. OcHoBHbIe MOHATHS 3THKH criopta. Fair Play. TIpodunaktuka HapyiieHUH CHOPTUBHOM
sTuku (0opbba ¢ monmHroM B criopte). BAJIA.
4. O0beM yueOHOI JUCUMIIJIMHBI (BAPUATUBHBbIH KOMIIOHEHT)

B CemecTpbl
Bun yae6HO# paboThI aKa/ieM.
yacax I Il V |

OO0mas TpyA10eMKOCTh JTMCHMIJIMHBI 0 | 328
Y4eOHOMY IVIAHY

KonraktHas pa6ora (KP): 328
32 66 66 66 66 32
[TpakTaeckue 3arstus (I13) 328
32 66 66 66 66 32
Buja uroroBoro kourpoJsi: 3auer / 3a- 3a- 3a- 3a- 3a- 3a-
IK3aMeH 4yeT | 4er 4yeT 4yer | 4Yer | 4er
§ B actp. CemecTpbl
Bun yae6HO# paboTh qacax | | y |

Oo6mas TpyA10eMKOCTh TUCHHUIJIMHBI M0 | 246
Y4eOHOMY IVIAHY

KonrakTnas padora (KP): 246
24 | 495 | 495 | 495 | 495 | 495
[Tpaktueckue 3anstus (I13) 246
24 | 495 | 495 | 495 | 495 | 495
Buja urorosoro kouTpoJsi: 3auer / 3a- 3a- 3a- 3a- 3a- 3a-
IK3aMeH qer | dYer qeT 4er | Yer | der

4.4.3. IlncuMnMHbl BADMATHBHON YaCTH (JUCHHUILIMHBI 10 BBIOOPY)
AHHOTanus padoyeil nporpammsl AucuuIIuHbl «IIpupoansie pecypcsn»
(b1.B.AB.1.1)

1. Heab AUMCHUMIVIMHBI — TPHOOPETEHHE CTYJACHTAaMH TEOPETUYECKUX 3HAHUM H
MPAKTUYCCKUX HABBIKOB ,IDUMCHCHUS B YeJI0BEUECKOH ACATCIIBHOCTU IPHUPOAHBIX PECYPCOB JIA
NOJyYEeHUs] DHEPruu, oOecreyeHus OMOJIOTMYECKON >KU3HENEATEIIbHOCTH, CO3/aHUs OpYAUN
Tpyda W TMPOU3BOACTBCHHBIX IIUKJIOB. PaCCManI/IBaIOTCSI METOAbBI YKOHOMHYECKOMN OILICHKU
IIPUPOJHBIX PECYPCOB.

2. B pe3yabTare H3y4eHHUs! AUCHUILIMHBI 0aKaJlaBp J0JI2KeH:
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oBJaJeTh ciaeayommmu odmenpodeccnonanbubiMu (OIIK) komnerenuusamMn:
—CIMOCOOHOCThIO ~ MCMOJb30BaTh OCHOBHBIE E€CTECTBEHHOHAy4YHbIE 3aKOHBI IS

NOHUMAaHUsSI OKpYXKaromiero Mupa u siieruid npupos (OI1K-3);

oBJIaeTh caeayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

CIIOCOOHOCTBIO OPraHW30BBIBATH DPAOOTY HCIOJHUTENCH, HAXOAUTh W TPHHUMATH
yIpaBieHUYECKHE PEIICHUs B 00JIaCTH OpPTaHU3alluU TPYAa U OCYIIECTBICHUU IPUPOIO0XPAHHBIX
meponpusituii (ITK-11);

3Harth:

— OCHOBBI TEOPHH PECYPCOIHEPTOCOCPEIKEHUS;

— CnocoObl MPUMEHEHHUsI MPUPOJHBIX PECYpPCOB B YENOBEUECKOW JEATEIbHOCTH IS
MOJIy4eHUS SHEPTUH;

— Bompocsl o0ecnieueHrst OMOIOTrHYECKO KU3HEAEATEIIbHOCTH, CO3/IaHus OPYAUM Tpyaa
Y IPOU3BOJCTBEHHBIX LIUKJIOB;

— MeTtoabl 5KOHOMUYECKOH OIIEHKU MPUPOTHBIX PECYpPCOB;

Ymers:

— PanyonanbHO MCHONIB30BaTh MPUPOTHBIE PECYPCHI;

Baaners:

— TeopeTnueckuMH  3HAHUSIMH U [PAKTUYECKMMHM  HAaBBIKAMHU  TOBBIIICHUS
pecypcosHeprocOepeKeHMsI, HAMIIYYIIMMU PECYPCOIHEPTOCOEPEratoNIMMU TEXHOIOTHIMU;

3. KpaTkoe coaep:kanue JIUCHUIITHHBI

Bsenenue.

1: O6mas xapakTepUCTHKA IPUPOIHBIX PECYPCOB.

[Ipuponnas cpena, NOpPUPOIONOIB30BAHUE, MPHUPOAHbIE pecypchl. Kiaccubukanus
IPUPOJIHBIX PECYPCOB. DTalbl OCBOECHHUS IPUPOJHBIX PECYPCOB.

2: ConneuHast JHeprus

O6mas xapakrepuctuka Connna. Comuie u yenoBek. Comuneynoe temio. ConHIe u
3JIEKTPUYECTBO.

3: Atmocdepa.

OOmast  xapaktepuctuka arMmocdepsl. CTpoeHHe M cOCTaB  aTMOC(EpBI.
Paguanuonnblii, TerioBo W BOAHBIM OanmaHchl. IlpomcxoxneHue arMmocdepsl U
ruzpocdepsl. J[BUKeHHEe BO3AyXa U €r0 UCIOJIb30BaHHE YETTOBEKOM.

4: T'unpocdepa.

OO6mme cBeneHbst o ruapocdepe. duznko-xumuueckue cBoiicTBa Bojbl. CTpoeHue
ruapochepsl. OOmIas xapakTepUCTHKAa BOJHBIX pecypcoB. Bomansle pecypcsl Poccum.
I'maposnepreTuueckue pecypcbl. MuHepanbHble JiedeOHble BOAbL. [IpoMBIIITIEHHbIE BOJIBI.
TepmanbHbie Boabl. ['eoTepmainbhble pecypcbl. OXpaHa BOJHBIX pecypcoB Poccun.

5: buopecypcsl.

PacturensHbie pecypebl. PactutensHble pecypebl Poccnn. Pecypcsl KHBOTHOTO
mupa. Mopckue ouopecypcbl. JKuBoTHble OMOpECYpPCHI.

6: 3emMeNbHbIE PECYPCHI.

OOmast XapakTepuCTHKa MOYBEHHBIX pecypcoB. DakTopsl MOYBOOOpa30BaHUS.
3eMenbHbIe

7: PekpealluOHHbIE PECYPCHI.

8: MuHepanbHBIE PECYPCHI.

OOmme cBeAeHHs O TIOJIE3HBIX HMCKOMAeMbIX. BelecTBeHHBIH COCTaB  pyIl.
[TpombinuieHHble KIaccugukanuu MetauioB. Kiaccudukanus pecypcoB 3eMHBIX HENp, 3amachl
U TIPOTHO3HBIE PECypChl MHUHEPAIBLHOrO ChIphsi. ['oproune mosne3Hble uckomaemble. HedTb.
[Tpuponubiii ra3. VYromb. Topd. Merammnyeckue mnose3Hble UcKomaemble. YEpHble U
aerupyromue metauisl. [[BeTHple MeTtamnel. binaropognsie Mmetainsl. Penkue m paccesHHBIE
aneMeHThl. HemeTannnueckue nosnesHsle uckonaemble. OTX0/1bI TOPHOTO POU3BOCTBA. 3aKOH O
Henpax Poccutickon denepauum.
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9: DxoHOMHYECKAs OLIEHKA IPUPOAHBIX PECYPCOB.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHEBIX B akanmewm.

Bunel yue6HOI paboThI eIUHULIAX yacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
Kounrakthas pa6ora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
Jlaboparopusie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE N3YYeHUE Pa3esioB JUCIUIUIUHBI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actponom.

Bunet yueGHoI paboThl eAMHUIIAX yacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
Konrakrhasi padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
Jlabopatopubie 3anstus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTanMs padoyeii MPOrpaMMbl JUCIHUILIUHBI « JKOJIOTHS XUMHYECKHX
npennpusituii» (61.B./[B.1.2)

1 Heab AucCHMIVIMHBI - TpUOOpeTeHHEe OO0YyJaloIUMHCS 3HAHUNH W KOMIIETEHIIHH,
npodecCHOHANBPHBIX yYMEHMHW UM HaBBIKOB B 00JacTH OpraHU3allld  MaJOOTXOJHBIX
INPOMBIIIJICHHBIX MPOM3BOJICTB HAa OCHOBE METOJIOB O0E3BPEKHMBAHUS TBEPABIX, KHUIKUX U
ra3000pa3HbIX 3arPsI3HSIONINX BEIIECTB.

2. B pesyabTrare n3y4eHust AMCUHUILIMHBI 0aKaTaBP NOJIKEH:

oBJajeTh ciaeayommumu odmenpodeccuonaibubiMu (OIIK) komnerenuusaMu:

-CIIOCOOHOCTBIO UCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JIJIsl TOHUMaHHUS
OKpyXaromiero mupa u sieiieanit npuposl (OI1K-3);

oBJafeTh ciaeayromumMu npogeccnonanbubiMi (IIK) komnerennusivu:

CIIOCOOHOCTBIO OPraHM30BBIBaTh pPAOOTY HCIOJHUTENEH, HAXOAWTh U NPUHUMATh
yIpaBJIeHYECKHUE PELIeHUs B 00JIaCTH OpraHu3aliy TpyJa U OCYILECTBICHUH MPUPOI00XPAHHBIX
meponpustuii (ITK-11);
3HaTh:

- OCHOBbI XMMHUYECKHUX TEXHOJOTHI MPOU3BOJICTB C MO3UIMM UX BO3JEHCTBHS Ha OKPYKAIOLIYIO
cpeny;

- OCHOBHBIE METO/Ibl OOpAIlleH!UsI C TEXHOT€HHBIMHU 3arpsI3HAIOIIMMU BEIIECTBAMHU.

Ymern:

- aHANM3MUPOBATh JAaHHbIE IO MCTOYHHMKAM BBIOPOCOB (COPOCOB) 3arps3HSIONIMX BEIIECTB;
BBIJICJIATH IPUOPUTETHBIE 3arPSA3HAIONINE BEIIECTBA M HCTOYHUKH UX BEIOPOCOB (COPOCOB);

- IPOBOJUTH OLEHKY MPUPOJOOXPAHHBIX MEPONPUATUI IO HOPMATHUBaM IPEEIIbHO
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JOMYCTUMBIX ~ BBIOPOCOB ~ (COpOCOB)  3arpsi3HSIOUIMX ~ BEIIECTB U SKOHOMHYECKOM
11eJIECO00Pa3HOCTH UX MPUMEHEHHSI.
Baagern:

- HaBBIKAMH COCTaBJICHUS W aHAINM3a MPHUHIMIIHAIBHBIX TEXHOJOTMYECKUX CXEM IO OYHCTKE
BBIOPOCOB (COPOCOB) MPOMBIIIICHHBIX POU3BO/ICTB;

- METOJIaMH CPAaBHEHUS BAPHAHTOB IPOSKTHBIX PEIICHUH, HAIIPaBJICHHBIX HA SHEPro- U
pecypcocOepexeHre 1 MUHIMHU3AIMIO BO3/ICHCTBHUS HAa OKPYKAIOIIYIO CPEay

3 KpaTkoe coaep:kanue Iy CHUNTHHBI

OcHOBHbIE XMMHYECKHE TEXHOJOTMH M HMX BO3JECHCTBHME HA OKpPYXKAWIIyl cpeny (B
MIPOU3BOJICTBE CEPHOM, a30THON M (HOCPOPHON KHUCIOT, MHHEPAIBHBIX YIOOpEHUH, IIenoueH,
aMMHuaKa, CTPOUTEIbHBIX MaTEpHalioB, LEJUIIOJ03HO-OYMaXHOW  IPOMBILUIEHHOCTH U
HedTerazono0erue). [IpuHIMIIBI OpraHu3ai NepepadoTKU, 00E3BPEKUBAHUS M yTUIM3ALUN
OTXOJIOB OCHOBHBIX IPOM3BOJCTB B XMMHUYECKOHM, HE(HTEXMMHUUYECKOH, CTPOUTENBHONH M Ip.
oTpacisix. MeToJpl OYMCTKU MPOMBIIUICHHBIX T'a30B OT TBEPJABIX YACTHIl M a3P0O30JIeH, OKCHIOB
Cepbl M a30Ta, XJOp- U (TOPCOMAEPKAIINX Ta30B, OPraHMUYECKUX 3arps3HSIONIMX BEIIECTB U
oKcuna yriaepona. XUMHUYECKHe, (U3UKO-XUMHUYECKHE U OMOXUMHUYECKHE METOIbl OYHMCTKHU
ctounbslx Boja. Cucrema cbopa, mepepaboTKH U 00€3BPEKMBAHUSA TBEPABIX MPOMBIIIIEHHBIX
OTXO/IOB.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akanewm.
Bunet yueGHoi paboThI eqUHULIAX qacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 3 108

Konrakthas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
Jlabopatopubie 3anstus (J13) 0,9 32
CamocrosiTesbaas padora (CP): 1,7 60
CaMOCTOSTeTbHOC U3YUCHUE PA3/ICIIOB TUCITUTITHHBI 17 59,8
KonTakTHas camocrositensHas paboTa : 0,2
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3auer
B 3auetHbix | B actpoHOM.
Bunet yaeGHOI paboTh eIMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 81
Kounrakthas patora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
Jlaboparopusie 3ansTus (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSITENIbHOE U3YUYEHHE PA3AEIO0B TUCIUIUIMHBI 17 44,85
KonrtakTHas camoctosTenbHas pabora ' 0,15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTanuA padoyell nporpamMmel JucHuInHbI «MccienoBanue onepanuii B
xummn4deckoii Texnonorun» (b1.B.J1B.2.1)
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1. Hear aucoumiuHbl — (OPMHUPOBAHHE KOMIETCHIIMM B O0ONACTH aHau3a,
MOJICIUPOBAHUS Y ONTUMHU3AINH OTIepaIni.

2. B pe3yabTaTe M3y4eHus1 JUCHMUILINHBI 0aKaJIaBP JH0JIKEH:

oBJIa/leTh cieayrommumu odmenpodeccuonaibubiMu (OIIK) koMmnereHuusimm:

— CHOCOOHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AUCIUIUIMH B
NpoEeCCHOHAIBHON ~ JACSITEIIBHOCTH, TPHUMEHSATh METOJbl MAaTeMAaTHYeCKOro aHalu3a |
MO/JICITMPOBAHHS, TCOPETUICCKOTO M IKCIIepuMeHTaIbHOro ucciaenopanus (OI1K-2);

oBJIaeTh caeayromumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHH MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

—CTIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIC METOJBI HCCIEAOBAHUS TEXHOJIOTHYCCKHX
MpOLIECCOB U TPHUPOJHBIX CpEl, HCIOJb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4YHO-
uccienoBareabckoi padore (ITK-14);

3namo:

- MIOHSITHE OIEpAIK U HMCCIICIOBAHUS ONEpalliid, CYIIHOCTh MPSIMOW M 0OpaTHOU
3a/1a4 UCCJIEIOBAHMS OIIEpaLlni;

- 001acTH MPUMEHEHMsI UCCIIeIOBaHMs ONlepaluii B YIPaBICHUM OPraHU3ALUsAMUI U
IPEIIPUATHIMY;

- OCHOBHBIE KJIACChI MOJEJIEN HCCIENOBaHUS ONEpaluid W CUTyalud IPUHATUSA
peuenus;

- MIOHSTHE 33]1a4 ONTUMH3ALUN U €€ OCHOBHBIE KOMIIOHEHTHI;

- npuMepsl  GopManMzanMyM  3aad  ONTMMHU3ALUU  NPOU3BOACTBEHHOH U
JIOTUCTUYECKOW JIEATEIbBHOCTH C IIOMOULIBI0 MOJEIEH JIMHEHHOIO0 H  ILEJIOYMCIIEHHOIO
IIPOrPaMMHUPOBAHUS;

- 00J1aCTH NMPUMEHEHUS UMMTALMOHHOTO MOJICIMPOBAHUS JJIsl aHalIM3a CHUCTEM B
YCIIOBHSX JICHCTBHSI CTOXaCTUYECKUX (PaKTOPOB.

Ymemn:

- dopMynupoBaTh L€, 334aYM W KOHLENTYaJbHYIO MOJENb OIEPalMOHHOTO
WCCIIEJOBAHMSI,

- (opManu30BBIBATH MPUKIAJHBIE 33Ja4l ¢ TOMOIIbIO MOJIENEeH MaTeMaTHUECKOTrO
IPOTPaMMHUPOBAHUS U peniaTh ux ¢ momonipio nmakera GLPK;

- pa3pabaThIBaTh MIMHUTAIIMOHHBIC MOJICIH OTepallnii ¢ moMoibko makera Anylogic;

- MHTEPIIPETUPOBATh PE3YNbTATHl MOJEIMPOBAaHUS W TOTOBUTH PEKOMEHAALMH
pELIEHUI Ha UX OCHOBE.

- paboTaTh C Hay4YHO-TEXHUYECKOU JIUTEpaTypol B 00JacTU MPUMEHEHUSI METOJI0B
VICCJIEIOBAHMS OTIEpALIUN.

Braoems:

— HaBbIKAMU pabOThl C HAYYHO-TEXHUYECKOH, CIPAaBOYHON JHTEpaTypoud W
AJIEKTPOHHO-OMOJIMOTEYHBIMU PECYPCAMU B 00JIACTH MCCIICIOBAHUS OTIEpAIlHii;

— HABBIKAMU MPUMEHEHUS! KOMITBIOTEPHBIX HHCTPYMEHTOB MOJICTTUPOBAHUS;

- HABBIKAMU TMPUHATHUS PELICHUS HA OCHOBE MOJICTTUPOBAHUSI.

3. Kparkoe coaep:xanue JTUCUMIIIIMHBI:

Hcropusi BOSHUKHOBEHHUSI UCCieloBaHus onepanuii. [lonsTue nuccnegoBanue oneparui.
O06nacTi TIpUMEHEHHUS WCCIIEIOBAaHUS OMNEparfii Il COBEPIICHCTBOBAHUS OpTaHU3AINN U
npennpustuii. [Ipsimas u oOpaTHas 3agayu MCCIEAOBAHUS OMEpalldii. ITambl ONEeParOHHOTO
uccienoBanus. Ponb MopenupoBaHuss B UcCleOBaHUU omepanuil. CuTyalluu NpPUHATHS
pELIeHUI 1 OCHOBHBIE KJIACCHI MOJIENEH B MCCIIEIOBAHUH OIEepaluid.
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IlonsTHe 3amaun ONTHUMM3AlMM M €€ OCHOBHBIE KOMIIOHCHTHI. JImHelHHOe
MPOrpaMMHUPOBAHKE: MaTEMaTHYECKas IMOCTAHOBKA 3aJa4yd JIMHEHMHOTO MPOrpaMMHpPOBAHUS,
reoMeTpuueckas uHrepnperauus. [loHsTHE AOMYCTUMOCTH M ONTUMAIbHOCTH. CBSI3bIBAIOIINE
orpaHuyeHus. AHaIu3 4yBCTBUTEIBHOCTH. OOIIas XapaKTEPUCTHKA aIrOpUTMa PeIIeHUs 3a/1a4
JUHEHHOTO MPOrpaMMHUPOBAHUS. SI3BIKH MOJICTHPOBAHKS U MHCTPYMEHTHI IS (DOpMaTU3aluy U
peuieHust 3aJad  JIMHEHHOro mporpaMMmupoBaHud. llemoyucieHHoe MNpOrpaMMUpPOBaHUE:
UCIIOJIb30BAHUE JUCKPETHBIX TMEPEMEHHBIX B 3aJadax ONTHUMHU3AIMM; 00Ias XapaKTEepPUCTHKA
QJITOPUTMOB PEIIECHUS 3a1a4 IEJI0YHCICHHOTO IporpaMmupoBanus. [Ipumepsl dbopmanuzanuu
3a1a4 B chepe MPOM3BOACTBEHHOTO TUIAHUPOBAHUS, JIOTHCTUKH paclpee/ieHus], INIaHUPOBAHUS
MpoAaX W oneparui, COCTaBICHUHN PACIIUCAHUM.

[TpoGiieMa TPUHATHS PEIMICHUS B YCIOBUSAX JCHCTBHSI CTOXACTHUYECKUX (HaKTOPOB:
OCHOBHBIC MOJXOAbl K perieHuto. [IpuMeHeHne MeTroja UMUTAIMOHHOTO MOJACIUPOBAHUS IS
aHaliu3a W ONTUMM3auMM onepanuid. KomnbprOTEpHBIE HWHCTPYMEHTBHl MOIEIUPOBAHUS.
[poreccHoe MoaenupoBanue B makere Anylogic. IMUTalIMOHHBIH SKCIICPUMEHT.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagewm.
Bunel yue6HOI paboTh €AUHULIAX yacax
O01mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konrakthas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesibHas padora (CP): 1,7 60
CamocTosTeNnbHOE U3YYeHUE Pa3IeNioB JUCIUTUTHHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

B 3aueTHBIX

B actponom.

Bupl yue6HOI paboTh €IMHHLIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3 81
KonraktHas patdora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 17 44,85
KonTaktHas camocrositenbHas padboTa ' 0,15
Bua xonTpoas: 3aueT / 3K3aMeH - 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMmsl AUCHUILIMHBI «MeToAbl pelIeHus 3a/1a4
HeJIMHEHHOTro MPOrpaMMHPOBaHNs B XUMH4eckoii Texnosorun» (b1.B.JIB.2.2)

1. HeJ’Ib AUCHUIIJIMHBI — H3YYCHHUE YHCICHHBIX METOIOB PCHICHUA HEJIUHEHHOI O
YpaBHCHHA Ha MNOPUMEPE 3aaadyu OIPCACICHUA 3HAUYCHHUI CBSI3aHHBIX (1)I/I3I/IKO-XI/IMI/I'—IGCKI/IX
napaMeTpoOB € UCHIOJIB30BAHUCM NHCTPYMCHTAPUS SJICKTPOHHBIX TaGJII/II_I MS Excel.
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2. B pe3yJbTaTe H3yYeHUs1 JUCHHUILIMHBI 0aKAIaBP 10JIKeH:

oBJIa/leTh cieayrommumu odmenpodeccuonanbubiMu (OIIK) koMmnereHuusimm:

— CHOCOOHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTU4YecKOro aHaliu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (OI1K-2);

oBJIaeTh cieayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHH MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

—CTMOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIC METOJBI HCCIEAOBAHUS TEXHOJIOTHYCCKHX
MpOLIECCOB U TPUPOJHBIX Cpell, UCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAy4HO-
uccienoBareabckoi padore (ITK-14);

Suame:

— METObI JUHEHHOTO U HEJIMHEHHOTO MPOrpaMMHUPOBAHNS;

— METObI ONTUMHU3AIUH JIJIsI PEIICHHUS KOHKPETHBIX 3a/1a4;

— OCHOBHBIE  METOABl  ONTHUMH3AIMH, TPUEMBl  TIOCTPOCHHUS  KPHUTEPHCB
ONTHUMAJIBHOCTH;

Ymems:

— TMPUMEHATHh METOJIbI ONITUMHU3AIUY JJIS PEIICHUS KOHKPETHBIX 3a/1a4;

— BBIOMpaTh METOJbI MCCIEAOBaHUS, IUIAHHUPOBATH W IPOBOJUTH HEOOXOJHMMBIC
9KCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YIbTAThI U JCNIaTh BBIBOJIBI, HCIIOJIb30BATh
MaTeMaTUYeCKH ammapar JUis pelieHUs 3a]ad, BO3HUKAIIMX B  XOJE
poeCCHOHAIBHON JESTEIHHOCTH;

— CTPOWTH ONTHUMH3AIMOHHBIC 32/1aUl C UCIIOJIB30BAHUEM Pa3IMYHBIX METOJIOB;

Bnaoems:

— HaBBIKaMH M10JIb30BaHUS METOIAMHU YCIOBHOW U 0€3yCI0OBHOM ONTUMU3ALINN;

— HaBBIKAMH pEIIeHUs ONTHUMH3AIMOHHBIX 3a7mad B cpeae MS Excel m apyrux
IIaKeTax;.

— METOJaMHM JIMHEHHOI0 U HEJIMHEHHOTO POrpaMMHUPOBaHUS.

3. Kparkoe conep:kanue IMCHUNIHHBI:

Tema 1 UncneHHoe pelieHne HEIMHEHHOTO YPaBHEHMS Ha IIPUMEPE 3a/1aukl ONIPEAEICHUS
3HaUEHUN CBS3aHHBIX (QU3MKO-XMMHUYECKUX MapameTpoB. [Ipu pemieHnn mMpokoro Kpyra
XUMUYECKMX UM  XHMHKO-TEXHOJIOTMYECKMX 33Jad 4YacTO BO3HUKAaeT HEOOXOIUMOCTb
YCTAaHOBJIEHMS] 3HAUYEHUS HEKOTOpPOro (QPU3MKO-XMMUYECKOro IapameTrpa, Ipu KOTOPOM
JIOCTUTAeTCs 3aJJaHHOE 3HAYEHHE JIPYToro, CBA3aHHOTO C MEPBBIM, ITapamMeTpa.

K takum 3agauam, B 4aCTHOCTH, OTHOCSTCS

* IOMCK TEMIIEpaTypbl, MpPU KOTOPOW pPACTBOPUMOCTH / BSA3KOCTb / TEMJIOEMKOCTh
BElIeCTBa paBHA HEKOTOPOMY 3HAUEHUIO;

* MOMCK KOHILIEHTPAIMH, TPU KOTOPOH IIIOTHOCTH / TEMIIEpaTypa KUIeHUs / TeMIeparypa
3amep3anusa / pH pactBopa TBepaoro BeliecTBa B BOJE / CMECH JBYX >KHMJIKOCTEHl paBHa
3aJaHHOMY 3HAY€HUIO;

¢ IIOUCK TCMIICPATYPhI / JaBJICHUA / cocTaBa cMecH ABYX T'a30B, IIPpU KOTOPBIX CKOPOCTHb
pCakinu JOCTUTHET 3aJaHHOT'0 3HAYCHHU .

CBsi3p MeXIy ABYMS TaKUMU (U3UKO-XMMHUYECKUMHU TapaMeTpaMH YacTO MOXKET OBITh
MpEeACTaBI€HAa B BHJE  HEKOTOPOW  HEJIMHEHHOW  (MMOJIMHOMHMAIBHOW,  CTETICHHOM,
norapudmuueckoil u T.4.) GYyHKIUU OAHOW mepeMeHHOW y=f(x). Takue 3amaum CBOJSATCS K
PEIIeHUI0 HETMHEWHOTO YpaBHEHUS C OJJHIUM Hen3BeCTHHIM Buaa f(x)=0.
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Tema 2. CoBpeMEeHHbBIE MATEMATHYECKHUE METO bl PEIICHHSI 3a7]a4 PECYPCOCOCPEKESHHUS; C
HaBbIKAMHU HCIOJB30BAaHUS MPHUKIAIHBIX MPOTrPaMMHBIX I1aKETOB B O0JIACTH XHMHUYECKOH
TEXHOJIOTUH, HEPTEXUMHUU, OMOTEXHOJIIOTUH M OXPaHbl OKpYKarolie cpeabl. MeToabl OLeHKH
napamMeTpoB MATCMATHYCCKUX MOILCJICI\/JI 1 YCTAaHOBJICHHA UX aICKBATHOCTU pCaIbHOMY O6I>CKTy.

Tema 3 3HaKOMCTBO UM OCBOEHHE OCHOBHBIX MAaT€MAaTHUYECKHUX METOJOB JJIS PEIICHUS
ONTUMM3AIMOHHBIX 33]a4 (METO/IbI TUHEIHHOTO U HEJTMHEHHOr0 MPOrpaMMHUPOBAHHUS, TOMCKOBBIE
METO/Ibl SKCTPEMAJIbHBIX TOYEK BHYTPU (PaKTOPHOTO MPOCTPAHCTBA.

Tema 4 OcBoeHME MPUEMOB PEIICHUS 337a4 10 ONTUMHU3AIUU TETUIOCHA0KECHHS CHCTEM U
UCIIOJIb30BAaHMEM METOJa OBPUCTUK U NHHY-30HBL. Pa3paboTka ONTHUMANBHBIX CXEM
peKyIepanuu Teria, olneHka 3(p(HEeKTUBHOCTH KaXk 10l U3 CXEM.

4. O0beM y4eOHOM JUCHUIJIMHBI

B 3aueTHEBIX B akanmewm.

Bunel yue6HOI paboThI €AMHULAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonraktHas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
Jlabopatopubie 3anstus (J13) 0,9 32
CamocrosiTtesbHas pa6ora (CP): 1,7 60
CamocTosATeNnbHOE 3YYeHUE Pa3eNiOB JUCIUTUTHHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH

B 3aueTHbix | B acTpoHOM.

Buapl yue6HOI paboThI €MHHLIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konraktnas paodora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOC U3YUYCHHE PA3/IeTIOB TUCIIUTLIMHBI 17 44 .85
KoHTakTHas camocrosiTenbHast paboTa ’ 0,15
Bua xoHTpoas: 3aueT / 3K3aMeH - 3auer ¢
OLICHKOM

AHHOTanus padoyel nporpaMmsl JucuuIIMHEbI « AHGoOopMaTH3anus XUMHKO-
TexHoJoruuyeckux cucrem» (b1.B.J1B.3.1)

1.enp AUCHUILUIMHBI - TIOJIy4YeHUE CTy/JeHTaMU 3HAHUU B 00JIaCTH COBpPEMEHHBIX
UHOPMAIIMOHHBIX TEXHOJIOTMH U WX I[PUMEHEeHHs B XUMHUYECKOW HaydyHOU U
IMPOU3BO/ICTBEHHOH cdepax.

2. B pe3yabrare wu3y4YeHHMs [AUCHUILIMHBI oOy4yawuuiics 10 mporpaMmme
0akajaBpHUaTa q0JIKEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CMOCOOHOCTBIO AHAM3HPOBATh TEXHOJOTHYECKH MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);
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- TOTOBHOCTHIO HW3ydaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAIMIO, aHAIN3UPOBAThH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoanuii (ITK-13);

CIOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METO/bl HCCIEIOBAHUS TEXHOJIOTUYECKUX
MPOLIECCOB U MNPUPOJHBIX Cpel, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAY4HO-
uccienoBareiabckoit padore (I1K-14);

3Harth:

- OCHOBHBIC TIOHATHS U OIpeesieH s nH(OpMaTU3alInH,

- MeTOJAbl AaBTOMAaTHU3MPOBAHHOTO cOopa, Iepefady, OOpPaOOTKHM U HAKOIUIEHU
nHbOpMaIMl O IIapaMeTpax TEeXHOJOTUYECKUX IIPOIeCCOB; MeTO/Abl IPOEKTUPOBAHUA
peANNOHHBIX 6a3 JaHHBIX;

YMers:

- aHAJIM3UPOBATh XUMHUYECKHE MPOLIECCHl M MMPOU3BOJICTBO KaK OOBEKT aBTOMATHU3AINH U
yIpaBJICHUS; BBIOMpATh CTPYKTYPY AaBTOMAaTU3MPOBAHHBIX TEXHOJIOTUYECKUX KOMIUIEKCOB,
MH(OPMALIMOHHBIX U BBIYMCIUTENIBHBIX CETeW; MpPOEKTUpOBaTh 0as3bl NaHHBIX B JaHHOMN
OpeIMETHOW OO0NacCTH ¢ TMOJyYeHHEM MpPOTPaMMHOTO MpPOAYKTa C TIOMOIIBIO TTaKETOB
MPUKIIAHBIX TTporpamm 1o pazpadorke CYB/;

Baaners:

- IPEJICTaBICHUEM O MPUMEHSEMBIX JJIS LIeJieil aBTOMaTHU3UPOBAHHOTO cOopa, epeaaun,
00pabOTKM M HAKOIUICHWS MH(OPMAIMH TEXHHUUYECKUX CPEACTBAX, BKIIOUYAs MPOMBIIUICHHBIC
KOHTpPOJUIEpHI U yrpasistomme IBM; o npuMeHeHNHN BBIUMCIUTEILHOW TEXHUKHU Ui BBIOOpA,
KOMITOHOBKH U TPauecKoro n300pakeHusi XUMHYECKIX POMBIIIJICHHBIX alliapaToB.

3. KpaTkoe coaep:xaHue TUCHMILIUHBI:

1. ITonsiTe MHPOPMALMOHHON TEXHOJIOTHUH U UHPOPMATU3AIUH.

Onpenenenue.  Mucrpymentapuii.  Mudopmanmonnas  texuomorus (UT) wu
uHpopManoHHass cucrema. HMHdpopmaruszanus. OTambl  pa3BUTHA ~ HWHGOPMAIIMOHHBIX
TexHoJoruil. OcOOEHHOCTH HOBBIX MH(POPMAIIMOHHBIX TeXHOIOTUl. [Ipobnembl ucnonp30BaHus
MH(OPMALIMOHHBIX TEXHOJIOTHH.

2. Bunpl nH)OpMaIIMOHHBIX TEXHOJIOTHH.

Obmas kmaccudukanms BugoB MWT. Crpykrypa yhpaBieHHs OpraHH3amuei.
Knaccudpukanus BuaoB wundopmanuoHHeix TexHojoruil. WT obpabotku npanubix. WT
ynpasieHus. Asromatuzauus u UT. DkcnepTHbie CUCTEMBI.

3.0Opranuzanust “HOOPMAIIMOHHBIX MPOIIECCOB.

Mopenu wHGOPMAITMOHHBIX TMPOIECCOB MepeAaauyn, oOpaOdOTKH, HAKOIUICHUS JTaHHBIX.
OO6oOuieHHass cxeMa TEeXHOJIOTMYECKOro Iporecca o0pabotku wuHpopmamuu. COop u
peructpamus uHbopmarmu. [lepenaua nadopmanuu. O6padotka mHpopmauu. XpaHeHHE U
HakoruieHne uH@opmanuu. CHCTEMHBIH TOAXOA K pPEmIeHHI0 (QYHKIMOHATBHBIX 3a7ad U K
OpraHu3any UHPOPMAIIMOHHBIX MPOIIECCOB.

4. lnpopmMarioHHbIe TEXHOJIOTHH B Pa3JIMYHBIX 0071aCTIX ACSITETLHOCTH.

UT B cucremax opraHu3aliioHHOT0 yrpasieHus. DBM npu BeiOOpe pemieHuit B 006gactu
TEXHOJIOTMH, OpraHu3aluy, [UIAaHUPOBAaHUSA W YyrnpasleHus mpousBoiactBoM. Hossie UT B
CUCTeMax opraHu3anuoHHoro ympasieHus. UT B oOydeHun. ABTOMaTHU3UPOBAHHBIE CHCTEMBI
Hay4HbIX HcclieoBaHul. CUCTEMbI aBTOMATU3UPOBAHHOTO POEKTUPOBAHHUS.

5.MH(popmannoHHbIe TEXHOJIOTUU B paclpeieIeHHbIX CUCTEMaX.

Texnonoruu pacnpeneneHHbix BoruncieHuit (PB). Pacmpenenennbie 0a3bl TaHHBIX.
Texnomorun u monenmu "Knuent-cepsep". Moaens daitnoBoro cepepa. Monens ynaaeHHOTO
JIOCTyTa K 1TaHHBIM . Mognens cepBepa 0a3bl JaHHBIX. Mojenb cepBepa NPHIOKEHUH.
TexHonornu 0ObEKTHOTO CBSI3bIBAHUS TaHHBIX. TE€XHOIOTUN PETITUIIMPOBAHUS TaHHBIX.

6.TexHOIOrHMH KOMIBIOTEPHOTI'O MOAETHPOBAHHUS.

[loHsiTHE O KOMIBIOTEPHOM MaTeMaTH4YeCKOM MojeiaupoBaHuu. OOmiye cBeaeHus o
KOMITBIOTEPHOM MaTeMaTHYeckoM MojenupoBanuu. Kimaccudukarys MaTeMaTH4ecKUX MO/IETIEH.
Otarbl, [IeJd U CPeACTBa KOMIIBIOTEPHOTO MaTeMAaTUYECKOTr0 MOJIEIpOoBaHusl. MoieanpoBaHus
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CJ'Iy‘-I&fIHBIX IpOIECCOB. OcoOeHHOCTH HUMUTAIMUOHHOI'O MOJCIHMPOBAHUSA MNPOU3BOJACTBCHHBIX

CHCTEM.
4. O0beM y4eOHOM JUCHUIINHBI

B 3aueTHEBIX B akanmewm.

Buapl yue6HOI paboThI eJUHUIIAX gacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
Kounrakthas pa6ora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaxtrueckue 3ansatus (113) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE N3YYeHUE Pa3esioB JUCIUIUIUHBI 17 59,8
KoHrtakTHas camocTosTenbHas pabora ' 0,2
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actponom.

Bunet yueGHoI paboThl eAMHUIIAX yacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
Konrakrhasi padora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 17 44 85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoueii mnporpamMmsl JucUUIINHBI « [IpUHIMIIBI OPraHU3alUN U YIIPABJIEHUSA
sHepropecypcocoeperammumu XTC» (b1.B./1B.3.2)

1. Heap AMCHMIVIMHBI — MPHOOpEeTEeHHE OOYYAIOUIMMUCS TEOPETUYECKUX 3HAHUU U
NPaKTUYECKUX HABBIKOB B 00JIACTH OPraHM3ALMU U YIPABICHUS YHEpropecypcocoeperarommumu
XTC c nenplo pemeHusl 3a7ad IMOBBIIIEHUS PECYpPCOIHEPreTHYeCKOn M AK03(PPEKTUBHOCTH

XUMHUYECKHUX IIPOU3BOCTB.
2. B pe3syabrare
0akajaBpHuaTa JOJIKEH:

U3yYCHUSA NUCHUIIIMHDBI

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

o0yualouuiics 1o

nporpamme

- CHOCOOHOCTBIO AHAJIIU3UPOBATH TEXHOJIOTUYECKHUI nmponecc Kak 00BEKT YIIpaBJICHUA

(IIK - 9);

- TOTOBHOCTBIO HU3y4aTb HaYYHO-TCXHUYICCKYIO

UH(pOpMaLHIO,

OTEUECTBEHHBIH U 3apyOe)KHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);
CIOCOOHOCTBIO TNPUMEHATH COBPEMEHHBIE METO/bl HCCIIECIOBAHUS TEXHOJIOTUYECKUX

MPOIIECCOB W MPHUPOIHBIX CPeI,
uccrnenoBarenbckoi padore (ITK-14);
3name:

AHAJINU3UPOBATH

HCIIOJIB30BAaTh KOMIIBIOTCPHBIC CpPEACTBA B HAY4YHO-

— cocoObI M IMPpUCMBbI 3Hepropecypcoc6epe>i<eHmI B MPOU3BOACTBAX U «3CJICHBIX» LCIAX

MOCTaBOK XMMHYECKON MPOAYKIINH;
— Kkputepuu pecypcosneprodpdexrunoctu XTC;
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— YpOBHH HH(OPMAIIMOHHO-YIPABISIOMIEH CTPYKTYpPhl pecypcodHeprodhHeKTUuBHOTO
XMMHUYECKOT0 IIPOU3BOJICTBA U X B3aUMOCBS3b;

— apXUTEKTYpy KopropatuBHbIX wuHMopManuoHHBIX cucteM (KHWC) nmorucrtudeckoro
yIIpaBJIEHUS peCYpPCO’HEPro3(pPEeKTUBHOCTHIO IPOMBIIIIJIEHHOTO MPEIPUATHS;

— MPUHIIMITBI OPTaHU3ALUH SHEPTOopecypcocOeperaonmx XHMUHIeCKUX MPOU3BOICTB;

— OCHOBHBI€ KOHILENLUU U HalpaBJIEHUs JIOTUCTUKH PECypCcOo3HeprocOepexeHus
(«3eneHom» TIOTUCTUKH )

Ymemn:

— pa3pabaTbIBaTh JIOTMKO-MH()OPMAIIMOHHBIE MOJEIH OCHOBHBIX OW3HEC-TIPOLIECCOB
XMMHUYECKHUX MPOU3BOJICTB U MX IIeNEel OCTABOK;

— MIPOBOJIUTH AHAIM3 TEXHOJOTHYECKUX PEeXUMOB (yHKIMoHupoBanus XTC c¢ menbio
BBISIBJICHUSI U YCTPAaHEHHMs MCTOYHMKOB IOTEPb ChIPbs, TOIJIMBA W SHEPrUM B CUCTEME MJIS
pa3paboTKN HayYHO 0OOCHOBAHHBIX TEXHOJIOTUYECKUX U MH)KEHEPHO-TEXHUYECKUX PEUICHUH 110
HOBBIIIEHUIO 3()PPEKTUBHOCTH XMUMUYECKUX MPOU3BOACTB C Hcnoyib3oBaHueM AaHHbIX ACY TII
XUMHUYECKOTO TPEATIPHUSITHUS;

— BBIIBJSITh M AHAIM3MPOBATH NPUYMHBI IOTEPh CHIPbs, MAaT€pPUAIbHBIX U TOIUIMBHO-
DHEPTEeTUYECKUX PECYPCOB HA JEHCTBYIOMIMX XUMHYECKHX MPOU3BOJCTBAX M B IIETISAX IMOCTABOK
XUMHUYECKOH MPOAYKIUM [0 JaHHBIM, IOJIYYEHHBIM C HCIOJIb30BAHUEM IPOrPaMMHOIO
uHctpymenrapus KUC;

Bnaoemy:

— METOJIONIOTHEH  (DYHKIIMOHAIBHOTO MOJCIUPOBAHUS TEXHUYECKUX W COLUHUAIBHO-
skoHomuueckux cucteM IDEFO «Function Modelingy;

— METOJIaMH aHAJIN3a pecypcorHeprodppexTuBHOCTH PpyHKIMoHupoBanus X TC.

— METOJI0JIOTHEeH PEUHKUHUPHHTA OU3HEC-TTPOLIECCOB.

3. Kparkoe coaep:xanue TuCUHINJIHHBI:

Mooyns 1. Beeoenue.

DHepropecypcocOeperampnme XUMHYECKHEe MPOM3BOJCTBA KaK CIOXKHBIE XUMHKO-
TexHosoruyeckue cucrembl. Kputepuum pecypcosneprospdexrtusnoctn XTC. Ilonstue
pecypcosneprodddextuBHOCTH U 3K0dDPexTuBHOCTH. KpaTkas XxapakTepuCTHKa CIIOCOOOB U
npuemMoB 3Hepropecypcocoepexenus B XTC.

[TpuHIMIIBL  OpraHW3aly  YHEPropecypcocOeperaromux XUMAYECKHX IPOU3BOCTB.
YpoBHU UH(POPMALIMOHHO-YTIPABIIIONIEH CTPYKTYPBI sHepropecypco’pHeKTUBHOTO
xumuyeckoro mpousBoiactBa: BPM-cuctembr, ERP-cucremsr, MES-cucremsr, ACY TII
(aBTOMATH3MPOBAHHBIC CUCTEMBI YITPABICHHS TEXHOJIOTHUECKUMH TIPOLIECCAMH).

Mooyns 2. Ynpasnenue ousnec-npoyeccamu Xumuieckozo npeonpusmus.

busnec-npouecc. buznec-mnan. Cucremsl ynpasienus: 6usnec-nponeccamu (bII) — BPM
(Business Process Management). MeToj00Tusi CTPYKTYpHOTO aHaliW3a W MPOCKTHPOBAHHS
SADT (Structured Analysis & Design Technique). IDEFO «Function Modeling» — meTomonorus
U KOMIBIOTEpHBIE HMHCTPYMEHTHl (YHKIHMOHATHHOTO MOJICIUPOBAHUS TEXHUYECKHX U
COLMAJIbHO-9KOHOMHUYECKUX cucteM. Jloruko-undopmanuonnsle Mmonenu bBII — IDEFO-
JarpaMMBl.

Peumxunupunr BIT (Business process reengineering — BRP) — nepenpoektupoBanue
JIOTUKO-UH(POpMAIMOHHBIX Mojenei BIl nns mocTikeHns MakCUMalbHOW pe3yJlbTaTUBHOCTU U
3P PEKTUBHOCTH MIPOM3BOJICTBEHHO-X 035 ICTBEHHON U (MHAHCOBO-?KOHOMHYECKON
NEeSITETHHOCTH TIPEANIPUSTHAS B COOTBETCTBHH C KOMIUIEKCHBIMH KITFOYEBBIMH TTOKA3aTEISIMH
s dexruBaoctH (Key Performance Indicators — KPI).

Mooyns 3.  Kopnopamuenvie unH@opmayuonnvlie cucmemvl  JA02UCHMUYECKOZO0
Ynpaenenus pecypcoinepzoigghekmuenocmoio npeonpusmus.

ERP-cucrema (anrn. Enterprise Resource Planning System — Cucrema miaHupoBaHUs
pecypcoB mpennpustusi). Konnenmus ERP kak passutue Oonee mpocThix konunenuuidé MRP
(Material Requirement Planning — IlnanupoBanue nmorpedHOCTeit B MaTepuanax) U MRP 11
(Manufacturing Resource Planning — IlnanupoBanue mpou3BOACTBEHHBIX pecypcoB). Mepapxus
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wianoB B MRP II: crparernueckoe riaHMpoBaHHE — OW3HEC-TUNIAHMPOBAHUE — IUIaH 0OBEMOB
nmpoiax W Tpous3BoiAcTBa. I[lmanupoBaHue pecypcoB. [maBHBIN mmaH-TpaduK MPOU3BOJCTBA.
[InanupoBanue mnorpebHocreit B MomHocTsax (CRP). IlmanupoBanme mnorpeOHOCTEl B
pacrpenenenuu (DRP).

[Ipon3BoJCTBEHHOE IUIAHMPOBAHME, MOJEIMPOBAHUE IIOTOKA 3aKa30B, OLEHKa
BO3MOXXHOCTH HX peall3allii B CIyX0axX U MOApa3AeNeHUsIX MPeArpHsITHs, yBSI3bIBas €ro co
COBITOM, C MCIOJIb30BAaHUEM IIPOrpaMMHOro nHcTpymeHtapus B ERP-cucremax. Jlocrouncrsa u
HenocTaTku coBpeMeHHbIX ERP-cuctem.

MES (Manufacturing Execution System — UCHOJHUTENIbHAS CUCTEMa IPOM3BOJCTBA) —
MHTETPUPOBaHHAS MH(POPMAIIMOHHO-BBIYUCIUTEIbHAS CUCTEMA, O0bEINHSAIONIAS UHCTPYMEHTHI
U METOJbl YIpaBJIEHUS NPOU3BOACTBOM B pEaJlbHOM BpEMEHHU. 3aJaud CHHXPOHHU3ALUH,
KOOPJMHUPOBAHHUS, AHAIM3a M ONTUMHU3ALMM BBINYCKa NPOAYKLUHMHA B PAMKax IPOU3BOACTBA
XUMHUYECKOH  MPOAYKLHH. OOecnieueHre  BBICOKOTO  YpOBHS ~ OpraHU3allMM  BCEH
MIPOU3BOJICTBEHHON AESITETbHOCTU (OT (POPMUPOBAHUS MPOU3BOACTBEHHOIO 3aKa3a 0 OTTPY3KHU
FOTOBOM MPOAYKIMM Ha ckiazabl). OnTumu3anus NpOU3BOACTBEHHOrO pacnucaHus. Otiauuue
MES ot ERP.

MES — cBsi3yromiee 3B€HO MEXAYy OPUEHTHPOBAHHBIMH Ha (PMHAHCOBO-XO3SHCTBEHHBIC
onepaunn ERP-cucremamu u onepaTMBHON NPOM3BOJACTBEHHOW NEATEIBbHOCTBIO MPEIIPUSITHS
Ha YpPOBHE 11€Xa, y4acTKa WM IPOU3BOICTBEHHOU JTMHUH.

Huwxunii YPOBEHb H(}OPMaLIMOHHO-YTIPABISIONICH CTPYKTYpPBbI
sHepropecypcoddhekTuBHOrO  XmMHuYeckoro mpomsBoactBa — ACY TII B mexax,
npou3BocTBeHHBIX MUHUSAX. Apxutekrypa ACY TII. SCADA-cuctemsl.

Mooynb 4. Xumuueckue npeonpusamus KaK CHeUUuaibHovle 00BEKMbl J10ZUCHUKU
pecypcoanepzocoepexcenus. Ilonamue npomviutieHHOU 102UCHUKU.

[Ipenmer u OOBEKTHI HWCCIEAOBAHHS TMPOMBINUIEHHOW JOTHCTUKU. OcobeHHOCTH
XUMHUYECKHUX MPEANPHUATHH KaK CHEUAIbHOTO Kiacca OOBEKTOB MPOMBIIUIEHHON JIOTUCTUKU.
Jloructuka pecypcosHEpProcOEpekeHUs] — BOXHEWUIIUNW OpraHU3alMOHHO-YIPABIECHUYCCKUM
bakTop KOHKYPEHTOCIOCOOHOCTH SKOHOMHYECKON d3(PPEKTUBHOCTH U  IKOJIOTUYECKOM
0€30MacCHOCTH XUMHYECKUX MPEATPUITHIA.

OcHOBHbIE KOHLICTIIMM W HAMNpaBJIeHHUS JIOTUCTHKU SHEPropecypcocOepeskeHus
(«3emeHol» JTOTUCTHKH); 12 MPHHIUAIIOB «3€JICHON XUMHUUY»; MPHHIUIBI «3EJICHOW» TEXHUKH.
[TonsTHEe 3HEpropecypcocOeperarnmx 3KOJIOIrHYecKH Oe30MacHbIX, WM «3€JIEHBIX», Lemnen
MOCTaBOK  XMMHYECKMX MPOU3BOJACTB. Jlornctuueckoe yrpaBiI€HHE OTXOJONOTOKAMHU
MIPOM3BOJICTBA U MOTPEOICHUSI XUMUUECKOM MPOTYKIIUH.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboThl €UHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonrakTtnas pa6ora (KP): 1,3 48
Jlextuu (Jlek) 0,4 16
[Mpaktrueckue 3austus (I13)) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMOCTOSTEIbHOE U3YUCHUE PA3JICIIOB JIUCITUTUIHHBI 17 59,8
KoHTakTHas camocrositenpHasi pabora ’ 0,2
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3ager
B 3auetnbix | B actpoHOM.
Bupr yueGHOI paboThI eIUHUIIAX Jacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
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KonrakrHasi padora (KP): 1,3 36

Jlexumu (Jlek) 0,4 12
IIpakTuueckue 3ansatus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosITeIbHOC H3YUYCHHUE PA3/ICIIOB AUCITUTLIHHBI 17 44 85
KonTaktHas camocrositensHas paboTa ' 0,15
Bua KoHTpOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTanua padoyeil nporpammbl Aucuunnubl « Hagesknocts n 3¢ PeKTUBHOCTH
xumuyeckux npoussoacrs» (b1.B.JIB.4.1)

1. Hear aucuMmiuHbl — GOPMHUPOBAHHWE KOMIICTECHIMA B OOJIACTH aHalIW3a W
MPOTHO3UPOBAHUS HAJIS)KHOCTH TEXHUIECKIX CHCTEM.
2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YalOIIMiCA 1O Mporpamme
O0akajiaBpuaTa J0JIKeH:
oBJaJeTh ciaeayromuMu npogeccuonaababiMu (IIK) komnereHunsiMu:
- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJOTHYCCKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);
- CIIOCOOHOCTBIO CHCTEMAaTU3UPOBATh M 0000maTh WHYOpPMAHIO TI0 (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npemnpustus (ITK-12);
CIIOCOOHOCTBIO  TUIAHUPOBATh  JKCICPUMCHTAIBHBIE  HCCICIOBAHUS,  IIOJYy4YaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3yinbraThl ([TK-15);
B pe3yabTare uzyueHusi y4eOHOH TUCHUTIINHBI CTYAEHT J0JIKEH:
3HaTh:

— TEPMHUHOJIOTHIO B 00JIACTH HAJICKHOCTH TEXHUICCKUX CHUCTEM;

— OCHOBHBIC COCTABJISFOIINEC MOHATHS «HAICKHOCTH», B3AUMOCBS3b HAJICKHOCTU U
3¢ (HEKTUBHOCTH TEXHUYECKHUX CHCTEM;

— TIOKa3aTenu, TMPUMEHSEMble Ui OLEHKH HaAeKHOCTH U 3(PPexkTuBHOCTU
TEXHUUYECKUX CHCTEM;

— METOJbl OIEHKH IOKa3aTeliell HaJACKHOCTH 10 JaHHBIM OSKCIUTyaTalldd U
WCTIIBITAHUHN Ha HAJIC)KHOCTH;

— OCHOBHBIE  pacyeTHbIE  MOJENW AN MPOTHO3UPOBAHUSA  HAJIEKHOCTH
HEBOCCTAHABIMBAEMBIX U BOCCTAHABIMBAEMBIX CHCTEM;

—  METOJbI 00eCIIeUCHHS HaJIS)KHOCTH TEXHUICCKUX CUCTEM.

Ymern:

—  PacCUYMTHIBATH U MHTEPIPETUPOBATH MMOKA3ATEIN HAJCKHOCTH U d(DPEeKTUBHOCTH
TEXHHYECKUX CHCTEM;

— TPUMEHATH MPOTrPAaMMHOE OOecTieueHue Al HAyYHBIX BBIUMCICHHUM IS pacyeTa
HAJIC)KHOCTH,

— TIPOBOJHTH TEXHUKO-3KOHOMHYCCKHI aHATU3 PA3IUYHBIX METOJO0B OOCCIICUCHUS
HaJIC)KHOCTH,

— pabotaTh C HAay4YHO-TEXHHYECKOW JHTEpaTypod B 00NacTH MpPUMEHEHUS
MaTeMaTHYECKOTO MPOrpaMMUPOBaHUS JJIs TPOSKTUPOBAHMSI LIEeTIeH TTOCTABOK.

Baaners:

— HaBbIKaMH pa0OTHl C HAyYHO-TEXHHYECKOH, CIPAaBOYHON JHUTEpaTypod u
AIIEKTPOHHO-OMOIMOTEYHBIMU  pecypcaMu B obrmacTu  MPUKIATHOTO
UCIIOJTb30BaHUsT HH(POPMAITMOHHBIX CUCTEM IS YITPABIICHUS TIPEIITPHITHEM;

— HaBbIKAMH MPUMEHEHHUS HWHCTPYMEHTAIbHBIX CPEICTB OOpabOTKM W aHaim3a
JTAHHBIX;
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— HaBbIKaMW NPUHATUA PCHICHUSA HAa OCHOBC aHAJIN3a JAHHBIX.

3. Kpartkoe coaep:xanue JTUCUMIIIMHBI:

Hp06HeMa HaaAC)KHOCTU TCXHHUYCCKHUX CHUCTCM. Pazputne TCOpHUHU ©U  MCTOHOB
obecnieueHus HaaACKHOCTH. Ha,Z[e)KHOCTB O60py,HOBaHI/IH XUMHUYCCKUX ITPOHU3BOJCTB. ITousTue
HaaCKHOCTH. YacTHbIE CBOIICTBa HaaAC)KHOCTHU. OKOHOMHUYECKUE KOMITPOMHCCBHI B obiactu

obecnieueHus HaACKHOCTH. Ilokazarenu HaaACKHOCTH.

MOI[GJII/IpOBaHI/Ie H pacdyeT HAACKHOCTH TCXHHUYCCKUX CHCTCM. OCHOBHBIC 3aKOHEBI
pacnpez[eneHHﬁ CJ'Iy‘l&fIHBIX BCJINMYMH, IMIPHUMEHCHUC IIpU MOJACIHUPOBAHUMKN HAAC)KHOCTH.

BzauMocss3b MCKAY MMOKa3aTCJIAMU HAACKHOCTH.

Pacuer mokasarenci HaJCKHOCTH II0 AdaHHBIM HCIIBITAaHUH Ha HaACKHOCTD. C60p

JAaHHBIX 0 HAACKHOCTH I10 PE3YyJIbTATaM SKCILIyaTalluu.

Pacuer HaAC)KHOCTH HEBOCCTaHABJIMBACMBIX CHUCTEM IIpU IIOMOLIX 00K-cXeM

HaJeKHOCTH. MeTos CBEPTKHU.

CrniocoObl obecrieueHus] HaIeKHOCTU. Bubl pe3epBrpoBaHus. DKOHOMUYECKUIN aHAU3

CII0CO00B 00ecIIeUCHUS HaaACKHOCTHU.

MOI[CJ'II/IPOBEIHI/IC BOCCTAaHABJIMBAEMBIX CHCTEM C LECJIBKO pacdy€Ta HAACKHOCTH. Fpa(bbl

cocroguuii. Cucrema

BEPOSTHOCTHO-U (D (HepeHITHATEHBIX

YpaBHEHUM.

KommbrorepHbie

MHCTPYMEHTBI JJIi YHMCIEHHOTO pelieHus cucteM auddepeHnanbHbX ypaBHeHUH. Pacuer
MOKa3aTeyiel HaJeKHOCTH BOCCTAHABIMBAEMBIX CHCTEM. TEXHUKO-3KOHOMUYECKUN aHAJIN3
3¢ (HEKTHBHOCTH MEPOTIPUSATHH TI0 00ECTICYCHHUIO HAIS)KHOCTH BOCCTAHABIMBACMBIX CHCTEM.

4. O0beM y4eOHOMH JUCHUIIINHBI

Bunel yue6HoI paboThI B 3auerHbIX B akanem.
eIMHUIIAX qacax
OO0mas TPyA0eMKOCTh JMCHHUIIIMHBI 110 Y4eOHOMY IUIAHY 2 72
AyIuTOpHBIE 3aHITHS: 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositessHas padora (CP): 40
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB JUCIUAIIINHBI 1,1 39,8
KoHnTakTHast caMmocTosITE bHAst paboTa 0,2
Bua koHTpoOsIsA: 3a4eT / IK3aMeH 3auer ¢
) OLICHKOM
Bunel yue6HoI paboThl B 3auernsix | B actponom.
eIMHUIIAX qacax
OO0mas TPyA0eMKOCTh JMCHUIIIMHBI 110 Y4eOHOMY IUIaHY 2 o4
AyAUTOpPHBbIE 3aHATHS: 0,9 24
Jlexiuu (JIek) 0,45 12
[Tpaktuueckue 3austus (I13) 0,45 12
JlaGopaTopus 0,9 24
CamocrositensHas padora (CP): 30
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB AUCITUILIMHBI 1,1 39,85
KoHTakTHas caMocTosTelbHas pabora 0,15
Buj koHTpoOJIsA: 3a4eT / 3IK3aMeH 3aver ¢
) OLICHKOM

117




AHHOTaIUA padoyeil MPOrpaMMepl AUCHUILIMHBI «MeTOIbl ONTUMHU3ALMH CI0KHBIX
XHMHKO-TeXHoJIornueckux cucrem» (b1.B./[B.4.2)

1. Heap AucuMIUIMHBI — O0OyYEHHUE CTYJIEHTOB METOJOJIOTMH, METOJaM U aJropuTMam
pElIeHUsT  OCHOBaM  TE€OPHUH 3a/a4  ONTHMH3AIMK W OpPraHu3allid  CIOXKHBIX
sHepropecypcocOeperaronmx XuMuko-TexHonorndeckux cucteMm (XTC) nmpuBuTh UM HaBBIKU
NPHUHSITHS ONTHUMAJIBHBIX PEIICHUN PAa3IMYHBIX 33/1a4 MPOCKTUPOBaHUS W dKcIuryatammu X1C
He(drerazoxumuueckoro kommuiekca (HI'XK); metomam pemieHus 3aga4 MHOTOKPUTEPHAIBHON
ONTHUMH3AIMH C YIETOM TPEOOBAHUN IKOHOMUYECKOU 3(P(PEKTUBHOCTH, OXPAHBI OKPYKAIOMIEH
npupoaHoit cpenbl (OI1C) u 6e3onacHocTH xu3HenesaTeabHocTH (BXK/]);koOMOMHATOPHBIN METO
ONTHUMH3AIMA C HCIIOJIB30BAHUEM TEOpUU TpadoB OCHOBAM TEOPHUH HCKYCCTBEHHOTO
UHTEJJICKTa; MPUHIOUIAM pa3paboTKW  HMHTEIUIEKTyaJlbHBIX CHCTEM IIOMCKAa pelIeHUi
He(OpMaTM30BaHHBIX 33/1a4 XUMUYECKON TEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUs JUCHMILUIMHBLI O0y4yalolmuiics 10 mNporpamme
O0akajiaBpuaTa J0JI/KeH:

oBJajeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

- CHOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTMUECKUHM IPOLECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

- CIIOCOOHOCTBIO CHCTEMAaTU3UPOBATh M 0000maTh WHYOpMAHIO IO (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpusatus (ITK-12);

CIIOCOOHOCTBIO  TUIAHUPOBATh  JIKCICPUMCHTAIBHBIE  HCCICIOBAHUS,  IOJY4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4deHHBIE pe3yinbraThl ([TK-15);

B pe3yabTare usyuenusi yaeOHOH TUCHHUIIMHBI CTYAEHT J0JI2KEH:

3HaTth:

- KIacCHU(pUKAWI0 W OON[yI0 XapaKTePUCTHKY OCHOBHBIX 3a/1a4 ONTHMH3AIMH U
opranuzaiuu suepropecypcocoeperaromux XTC;

- IByXypOBHEBBIE METO/IbI ONTUMHU3AINH dHEpropecypcocoeperarommx XTC;

- IPUHIIUIIBI CHHTE3a ONTUMAIIbHBIX dHepropecypcocOeperarommx XTC;

- CYITHOCTh KOMOMHATOPHBIX METOJIOB ONITUMHU3AIHH CIOXKHBIX X TC ¢ UCIOJIb30BaHUEM
Teopuu TpadoB U TEOPUU TOTOKOB B CETSIX;

- CYITHOCTh METOJIOB pelIeHusT HeOPMaTU30BAHHBIX 33/1a4 B XUMUYECKON TEXHOJIOTHUH C
MCIOJIb30BaHNEM TE€OPHH UCKYCCTBEHHOTO MHTEJIEKTOB;

- METOJIOJIOTHIO pa3pabOTKU IKCHEPTHHIX CHUCTEM pelIeHUs] HehOpMaIN30BaHHBIX 3a7a4
MPOEKTUPOBAHUS U IKCILTyaTaIlK dHepropecypcocoeperatomux XTC;

- METOJIbl MHOTOKPUTEPHAILHON ONTHUMU3aINK dHEpropecypcocoeperatonux X TC.

Ymers:

- MPUMEHSTh METOJIBI ONITUMH3AIIUN CIOXKHBIX dHepropecypcocoeperatomux XTC;

- BbIOMpaTh METOABl MHOTOKPUTEPHAIIBHOH W KOMOWHATOPHOW ONTUMHU3ALUU
sHepropecypcocoeperaronmux XTC;

- ¢opMynupoBaTh  TMOCTAaHOBKY  3aJad  MHOTOKPUTEPUATHHOW  ONTUMH3AIUU
sHepropecypcocoeperaronux XTC;

- (opmynHpoBaTH MOCTAHOBKY 3a/1a4 OpPraHU3alMKd ONTHUMU3AINH MIPU MPOCKTUPOBAHUUT
u skcruryatauuu XTC ¢ ucnonap30BaHuEM TEOpHH IpadoOB U TEOPUH TOTOKOB B CETSX.

Baapers:

- METOJIOJIOTHEH IMOMCKA ONTUMAIBHBIX PEIICHUH 3a7ad ONTHMH3AINN W OpTaHW3aI[u’
XTC ¢ ucnonb3oBaHuEM KOMOWHATOPHBIX METOJOB ONTHMH3AIMN M TEOPUU TOCTABOK B CETIX,
METO/IOB IIEJIOYHMCICHHOTO U CMEIIAHHOTO I[€JI0YNCIEHHOTO JIMHEHHOTO TPOrpaMMHUPOBaHHSI;

- METOAOJOTHI pa3paOOTKH DJKCHEPTHBIX CHUCTEM IIOMCKAa ONTHMAIBHBIX pPEIIeHUN
He()OpMATM30BaHHBIX  337ad XUMHUYECKOW TEXHOJOTHH; WPHMEHATh WHCTPYMEHTAIbHbBIC
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nporpammMHusbie cpeactsa “Excel” “MatLab” u “MathCad” nist pemieHust 3a1a4 ONTUMH3AINAN U
opraHu3zaiuu Hepropecypcocoeperaromumx XTC

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
BBenenne

1.00masa xapakrepucruka XTC kak o0bexkTa mcciaenoBaHusi. Bunbl kpurepues
apdextuBHOocTH XTC. OcHOBHBIE cBoMicTBa XTC. OCHOBHBIE CBEICHHS O NMPOCKTUPOBAHHWH U
skcruryaTanuu XTC. [onsTus ananusa, ontuMu3anuu opranuzanuu u cunresa XTC.

2. OCHOBHbIC TOHATHSA U ONPeAeJICHUS] TEOPUH OPraHU3ALMH.

[TonsTHE OpraHM3anuy Kak CUCTEMBI, KaK IIPOLIECcca U KaK SBJICHUS.

Opranuzanuu: CcUCTEeMBbl, JOAM U obmecTBo. OpraHu3alMOHHbIE COLMAIbHO-
SKOHOMUYECKUE CUCTEMBI.

[Tonsitue opranmzanuu cinoxkubix XTC: opranuzanusi ctpyktypbl XTC; opranuzanus
pexxuMoB  (croco6oB) ynkumonupoBanus XTC; opraHu3zamusi mporecca YIpaBiICHHUS H
(GYHKIMOHUPOBAHUSA U TEXHUYECKOro oocaykuBanus X TC.

KpaTtkass xapakrepucTHKa THUIIOJOTMHM M OCHOBHBIX 3aKOHOB OpraHU3allUU: 3aKOH
CUHEPIMM; 3aKOH  CaMOCOXPAHEHMS;  3aKOH  HAMEP/KEHTHOCTH;  3aKOH  Pa3BUTHS;
OpraHU3alMOHHbIE OTHOLICHHUSI.

Knaccupukanus XTC mno Bugam opraHuzanuu  (crocoOoB) (QYHKIIMOHUPOBAHUSA:
HENPEphIBHbIE, HENPEPBIBHO-IIMKIMYECKHUE, HENPEPhIBHO-NIEPUOANYECKUE, NEPUOAUUYECKUE
(IucKpeTHbIE), WHJMBU]lyaJIbHbBIE, COBMEILIEHHBIE =~ MHOT0ACCOPTUMEHTHBIC,  THUOKHE
MHoroaccoptuMmeHnTHbie XTC.

OCHOBHBIE MOHATUS U CYIIHOCTh OPraHU3alUd WHTETPUPOBAHHOW JIOTMCTUYECKOMN
noguepkkn XTC, mpennpuatuii u Lemneid MmocTaBOK HE(TEra3oXxMMHUYECKOTO KOMIUIEKCa C
pUMeHeHHneM rporpamMmmMHo-uHpopmarmonHon CALS-cpenpbr.

3.Tunbsl MaTeMaTH4YeCKUX TOCTAHOBOK 3a71a4 onTuMu3anuu cjaoxubix XTC.

3ajaun ONTUMU3ALMY B YCIOBUAX PUCKA U HEOINPEAEIEHHOCTH; 3a/1a4l ONTUMHU3ALMHU C
LEJI0YMCIIEHHBIMU IEPEMEHHBIMU; 331a4 MHOTOKPUTEPUAILHOM ONTUMU3ALUH.

O0600611eHHas MaTeMaTUYecKasi MOCTAHOBKA 3a/1a4¥l ONTHUMH3AIUH cloKHbIX X TC.

4. Kparkas XxapakTepucTHMKa MeTOH0B OJHOMEPHOI0 M MHOIOMEPHOI0 IOHCKa
ONTUMYMA.

Metoapl OIHOPOIHOTO TIOWCKA: METOJ JEJCHHS IOoIojaM, MeToj (puOOHAY4IH, METOJ
30JI0TOTO CEYEHMsI; METOJIbl MHOTOMEPHOT'O MTOMCKA: METO/IbI CTOXAaCTUYECKOIO TIOUCKA, METOBI
JETEPMUHUPOBAHHOTO TMPSMOr0 IOMCKA, METOJ MHOTOTPaHHHMKA, METOJ| CONPSIKEHHBIX
HaIlpaBJICHUMN.

5./IByxypoBHeBbIe MeTObI ONITUMH3AUMNHU CJI0KHBIX XTC.

OOmiast crparerusi OBYXYPOBHEBBIX METOJAOB; METOJ 3aKpEIUICHUS MPOMEKYTOUHBIX
NEPEMEHHBIX; METO/]I IIEH.

6. /lBoiicTBeHHBIC 3aJa4W JIMHEHHOI0 NPOrpaMMHPOBAHUS NPH ONTHMHM3ALMH
ciaoxHbIx XTC. IlonaTue nBOWCTBEHHOCTH, TeOpeMa ABOWCTBEHHOCTH. [IpaBumiia mocrpoeHus
JIBOVICTBEHHOM 3a71a4 K UCXOJHOM 3a/1aue.

Matemaruueckass IOCTaHOBKAa UM  0OLIas XapaKTepUCTHKAa METOJIOB  pEIlleHUs
TPAaHCHOPTHOM 3aJ1a4M KaK 3a7a4M JMHEWHOTO TPOrpaMMHUPOBAHUSI.

7.1locTaHoBKa 3aJa4yM W MeTOAbl pelIeHHsl 3a/1a4 LeJ0YHCICHHOI0 JHHEHHOro
NMPOrpaMMHUPOBaHUS.

OO061mas rmocragoBKa 3amaun ontuMmsanmu X 1'C Kak 3amayd [EJTOYUCIEHHOrO JINHEHHOTO
nporpamMmmupoBanusa. Metoasl orceuenus. Meron I'omopu. IloHsATHE 0 METOIE BETBEHN U IPAHHULL.

[TocraHoBKM 3aiay 1ETOYMCICHHOIO JIMHEWHOTO MpPOrpaMMHUPOBAHUsS: TPAHCIIOPTHO-
CKJIQJICKasl 3ajJaya; IMPOU3BOJCTBEHHO-TPAHCIOPTHO-CKIaAcKas 3agava. [loctaHoBka 3amauu
CMEIIaHHOTO 1eJIOYNCICHHOTI0 JJMHEWHHOTO MPOTrpaMMHPOBAHUS.
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8. OOmass xapakTepHCTHKa MeTOJ0B MHOIOKPHTEPHAJIBHON ONTHMHM3ALHHA
cioxubIix XTC.

CopepxarenpHass W MaTeMaTUyecKas IIOCTAHOBKM 3aJaud  MHOTOKPUTEpPUAIbHOMN
ontumuzanm  XTC. DrajnoHHBIE TOYKM B O0JacCTHM 3HAYECHHS 1EJIEBOM  (PyHKIUH.
DddextuBHocts 1o Ilapero misi MHOTOKPUTEPUATBHON 3aJauyd ONTHUMHU3AIMU. MHOXKECTBO
ONTUMAaJIbHBIX 110 [1apero pemeHui.

[Tponenypsl MOAM(HUKAIMKA HMCXOAHBIX IIENEBBIX (YHKIMA TpU MaTeMaTH4eCcKOH
MOCTAaHOBKE 3a/lad MHOTOKpHUTepHallbHOM ontumuzauuu. [lpoueaypa nexkcukorpaduueckoro
Hopsi/iKa BaXKHOCTH IeneBbIX (yHKuuid. [Ipomenypa ckanspusanuu Ui MOMCKa ONTHMAJIbHOTO
no Ilapero pemenuii. Ilpomemypa B3BEHICHHBIX CYMM IIEJIE€BBIX (YHKIHMH [JI TTOMCKA
onTUMabHBIX 10 [Tapero pemenuii.

OyHKua ckasipuzanuu Yeowimea. Meroa u3MmeHneHnust orpannuenuii (E-orpanndenus).

[TonaTus m o0mas XapakTepUCTUKAa WHTEPAKTUBHBIX dBPHUCTUYECKO-BBIYUCIUTEIBHBIX U
MHTEJJICKTYaJIbHO-3BOJIIOIIMOHHBIX ~ (MHOTOAreHTHbIX, TE€HETHYECKMX M  MYpPaBbHUHBIX)
ITOPUTMOB PELICHUs 3a/1a4 MHOTOKpuTepuanbHoi ontumusanuu XTC.

9.06masn XapaKTepUCTHKA NPUHLIMIIOB CHHTEe3a ONTUMAJIBbHBIX
HepropecypcodppextuBabix XTC.

Knaccudpukanus wucxogusix 3amau  cuHTteda XTC. Krmaccudukamms wu  obmas
XapakTtepucTuka npuHIunoB cuHre3a XTC. /IekoMIO3UIIMOHHO-TIONCKOBBIM NPUHLIMII CUHTE3a
XTC. OBpuctuuecko-aekoMmno3uiinonHoro npunuun XTC.

OOmass  XapakTepUCTHKa  HMHTErPaJbHO-TUIIOTETUYECKOTO  (QITOPUTUMHUYECKOTO)
npuninuna cuare3a XTC u sBomonmonHoro npunmnuna cuare3a XTC.

10.KomOunaTopuble Metoabl onTuMm3anuu cja0kHbIX XTC ¢ ucmosab3oBaHmeM
TeopuM rpadoB U TEOPUH NMOTOKOB B CeTHX.

OcHOBHbIE TOHATHSI M OINpPEACIEHUS TEOpUUM MHOXKECTB. (OCHOBHBIE MOHATHS U
ornpezeneHue Teopun rpados.

I'padbl Kak MOJENIN TOTOKOB B CETAX MPU PEUICHUH 33/1a4 ONTUMU3ALMKA U OpraHu3aluu
cnoxHblx XTC: cocraBieHHE TEXHOJIOTMYECKHX pAclHMCaHUW; 3aMeHa 000pyI0BaHUS;
ONTUMAJILHOE IUIAHUPOBAHHUE PECYPCOB U TEXHOJIOTMUYECKUX ITPOEKTOB;

33la4d 0 MAKCHUMaJbHOM IIOTOKE M IOTOKE MHUHUMAJIBHON CTOMMOCTH; ONTHUMH3ALUs
pecypcoB IpH MepeBO3Kax U pacIpeieeHNH;

3a/la4a O Ha3HAYEHUsX; 3aJadya O IOCTaBIIMKE; 3aJa4a KaJCHIApHOIO IUIAHWPOBAHUS;
KJIacCHUYecKas TPAHCIOPTHAs 3a/a4ya; TPAaHCIIOPTHO-CKJIa/ICKasi IPOU3BOJCTBEHHO-TPAHCIIOPTHAs
Y TIPOM3BOCTBEHHO-TPAHCIIOPTHO-CKJIAACKas 3aauu.

OOmiasi xapakTepUCTHKa METOJIOB PEIIEeHUs 33Jad JIMHEHHOro MNpOrpaMMHUpPOBAaHUS C
UCMOJIb30BaHUEM Teopuu rpados. OnpezneneHue uyucioBbIX (yHKIMHA Ha rpadax. HYucnosble
(GyHKIIMM Ha BepIIMHaxX rpada. MakcuManbHbI (MUHUMAIbHBIN) TyTh Yepe3 BEPIIMHBI.

UucnoBele (GyHkuuu Ha nayrax rpada: 3aJaHue MyTH 4Yepe3 Iyrd; MaKCHUMalbHBIH
(MMHMMAaJBHBIN) MYTh Yepe3 AyTrH rpada.

AJTOpPUTM TIOMCKA ONTHUMAIBHOTO MYTH B IHUKIMYECKOM rpade. Anroputm bemnmana-
Kana6a. Anropurm ®opna.

[TocnenoBarenbHble (YOpsSJOYEHHBIE MO CI0SAM AYT) rpadsl. 3aja4u ONTUMU3ALUN KaK
3a/1a4il ONTUMH3ALUHU Ha [TOCIIE0BATEIbHBIX Tpadax.

[Ipumenenue wmeTona BETBEM M TpaHUIl Il TMOUCKA ONTUMAJIbHBIX PEIIEHUNA Ha
B3BEIIECHHBIX Tpadax. Anroput™m JIMTTIa moucKka ONTHUMAJbHOTO TaMHJIBTOHOBA KOHTYypa B
rpade. ANTOpUTM pelIeHUs 33Ja4d O Ha3HAYCHHSX. AJTOPUTMBI MOUCKA MHHUMAIBHOTO U
MaKCHMaJbHOTO FaMHJIbTOHOBA MTYTH B rpade.

11.MeToABLI ONTHMHA3AalIHH MIOTOKOB B CETAX.

[ToTok B TpaHCHOPTHOM CEeTH: pa3pe3; MPOIyCKHas CIOCOOHOCTh pa3pe3a; HaChIIICHHbIE
nyru rpada. 3amaya o MakcumanbHOM MoToke. IlonHblii moTok. Matpu4yHoe oToOpaskeHHe
TPAHCIIOPTHOM CETH.
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Anroputm @opna-dankepcona Juisi TOUCKa MAKCUMAJIbHOIO U MHHUMAJIBHOTO TTOTOKA B
TPAHCHOPTHOM CETH.

[Ipocteie (aBynonbHbIe) Tpadsl. [TokpsiTHe. [lapocoderanne. AIropuTMbl OUCKA

MaKCUMaJIbHOTr0 napocoderanust. Onopa mpoctoro rpada.

Benrepckuii anroputM NOMCKAa MHUHUMAIBHOW OHOPBI MpocToro rpada. ANTroputm
peLIeHUs 3a]a4l O Ha3HAUCHUSIX.

[IpuMeHeHHEe CMENMAaHHOTO IEJOYHCICHHOTO JIMHEHHOTO0 MPOrpaMMHPOBAHUS IS
onTuMHu3alMM pacnucanuii rubkux nepuopudeckux XTC mpu 3aaHHBIX OrpaHUYEHHSX Ha
peECypCHI.

12. OO0mas xapakrepuctuka MeroaoB ontummsanmu XTC B yciaoBusix
BEPOSAATHOCTHO-CTATHYECKOW M MHTEPBAJIBbHOI HeoNpe/ieJIeHHOCTH.

MuHMMHU3aLUs ~ MAaTeMaTUYeCKOro  OXHMJIAHUs — LeneBod  QyHKuuu  (Kpurepus)
ontumuzanuu. Ctparterusi MmuHuMmakca. CTparerus ONTUMHU3AIMM Ha OCHOBE OTHOCHUTEIHHOM
YyBCTBUTEIbHOCTH. MeTozab! ontumu3zanuu X TC npu MHTEpBaIbHBIX OLIEHKAX HEOIPEICICHHBIX
apaMeTpoB.

13.HedopmanuszoBaHHble 3aJa4M  ONTUMM3AIMU, OPraHU3alUM W CHHTe3a
Hepropecypcocoeperarommx XTC.

[IpumeHeHne TeOpUM  HMCKYCCTBEHHOTO  MHTEJJIEKTa  JUIi  IIOMCKA  pelIeHui
HeOPMATM30BAHHBIX 33/1a4 B XUMHUU U XUMHUYECKOU TEXHOJIOTHH.

Kparkas xapakrepucTuka Mojenell MpeacTaBIeHHsl 3HaHUH: JIOTMUECKue, NMpeIuKaTHbIe
¥ JIOTHKO-JIMHTBUCTUYECKUE MOJIENIN; CETEBBIE CTPYKTYPHO-TMHTBUCTHYECKUE Moenn; Ppeimbl
U IPOAYKLHOHHBIE IpaBuiIa. MeToauKa U Mpoueayphl MOUCKa PElIeHuH HepOopMaaIn30BaHHBIX
3aj1ad4.

IloHATHE HEMPOHHBIX ceTell M UX NMPUMEHEHUE B XMMHUYECKOM TexHosoruu. [loHsTue
HEUCTKUX 3HAHWHA B XUMHHM U XUMHUYECKOW TeXHONOTHHU. [IOHSATHE O MOJENSIX MpenCTaBICHUS
HEOIIPeIeJICHHbIX 3HaHUI Ha OCHOBE TEOPUU HEUETKUX MHOXKECTB.

14.IIpuHIMOBI pa3padoTKH IKCIEPTHBIX CHCTEM B XUMHYECKOI TeXHOJIOTHH.

ApXUTEKTypa 3KCIEpTHBIX cucTeM. baza 3HaHuii, 0a3a JaHHBIX, JIMHTBUCTHYECKUH
IIPOLIECC, MAIIHA BBIBOJA.

PexuMbl (yHKIIMOHMPOBAHUS U KITACCUPHUKALMS IKCIEPTHBIX cucTeM. OCHOBHBIE 3Tallbl
pa3pabOTKH IKCTIEPTHBIX CUCTEM.

Ilonatne o sA3bIKaX NporpaMMHpOBaHUs HcKyccTBeHHoro uHtemnekta(llposor, LISP,
Common LISP, CLIPS, LSL).

Kparkas xapakrepuctuka o6osnouek skcnepTHbix cucremM: EMYCIN, MYCIN, LOOP,
KEE.

[TonsiTne OOBEKTHO-OPUEHTHPOBAHHOTO W MHOTOAr€HTHOTO IMPOrPaMMHPOBAHUS Kak
WHCTPYMEHTAJIBHBIX MTPOTPAMMHBIX CPEICTBAX NCKYCCTBEHHOTO MHTEIICKTA.

OOmiast xapakTepucTHKa METOAMKHM pelIeHHs 3ajad ONTHMM3AalUd M OpraHu3aluH
sHepropecypcocoeperatonnx XTC ¢ HCIONB30BaHUEM MHCTPYMEHTAIbHBIX HPOrPaMMHBIX
cpencts “Excel”, “MatLab”.u “MathCad”.

4. O0beM y4eOHOH JUCHUILINHBI

Bunpr yue6HOM paboTh B 3aueTHEBIX B akanewm.
SAMHUIIAX yacax
O01as Tpya0eMKOCTh JHCHUILIHHBI 110 Y4€OHOMY IJIAHY 2 72
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositensHas padora (CP): 1,1 40
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CamocTosATenbHOE U3YUYECHHE PA3/IeI0B AUCITUILINHBI 39,8
KonTtakTHas camocTosiTensHast paborta 0,2
Bua xoHTpoJA: 3aueT / IK3aMeH 3auer ¢
) OLICHKOH
Bunpl yaeOHoI paboThI B 3auetHrix | B actpoHOM.
eIMHUIIAX yacax
O0mas TpyA0eMKOCTh JUCIHUIIIMHBI 10 Y4eOHOMY IUIAHY 2 54
AyJIUTOPHBIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3ausatus (I113) 0,45 12
JlaGopaTtopust 0,9 24
CamocrositesbHas padora (CP): 30
CamocTosATEIbHOE U3YUYECHHE PA3/IeI0B JUCITUILIMHBI 1,1 39,85
KonTakTHast camocrosiTensHas paboTa 0,15
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
) OLIEHK O

AHHOTAIMA padoyeii MPOrpaMMbl AUCHHUILIAHBI «/[HCKpeTHAsi MATEMATHKA B XUHMHYECKOi
texnosorun» (61.B.JIB.5.1)

1 Heap qucuumimHbl — GOPMHUPOBAHUE Y CTYJCHTOB (DyHIAMEHTAIbHBIX 3HAHUN INpH
U3y4EHHH BOIMPOCOB TEOPETUKO-MHOKECTBEHHOTO OIMCAHUS MaTeMaTHYECKHX OOBEKTOB,
OCHOBHBIX IP0O0JIeM TeopuH rpa)oB U METOI0JIOTUH MCIIOJIb30BaHMSI anapaTa MaTeMaTHYeCKOn
JIOTUKH, COCTABJIAIOIIMX TEOPETHYECKUM (yHIaMEHT omucaHus (YHKIUOHAJIBHBIX CHUCTEM;
nproOpeTeHne HaBbIKOB PELICHUs] OCHOBHBIX 3a/1a4 0 sy pa3/iesioB TUCKPETHOW MaTeMaTHKU:
TEOpHsi MHOKECTB M OTHOILIEHUSI HA MHOXECTBAX, TEOpHs rpadoB, GyHKINHU aIreOpbl JOTHKH.

2.B pesyabrare H3y4YeHHs] AUCHHMINVIMHBI O0y4almuiicd 10 MporpaMmme
0akajiaBpuaTa 10JI/KeH:

oBJIaieTh ciaeayrmumMu odmenpopeccuonaabubiMu (OIIK) komnerenuusamm:

-CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLMIUIUH B
npoeCcCHOHATIBHON  AEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTHYEeCKOro aHalu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

oBJaeTh ciaeayromumu npogeccnonanbubiMu (IIK) komnerenuusivn:

- TOTOBHOCTBIO M3ydaTh Hay4YHO-TEXHHYECKYI0O HUH(POpMalUIO, aHaJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTnke uccneaoBanuii (ITK-13);

3HaTh:

OCHOBHBIE 3aKOHBI alIreOpbl MHOXKECTB M alreOpbl JIOTMKHU, OCHOBHBIE NMPUHILUIBI U
dbopMynbl KOMOMHATOPUKH; (OPMYIHPOBKU YTBEPXKIEHUH, METOJbl HUX J0Ka3aTeNbCTBa,
BO3MOXHBIE c(hepbl UX TMPUIIOKEHUI

- OCHOBHBIE CBEJICHHUSI O MOCTPOCHUHU TOIOJIOTMYECKUX Mozenel (rpados) u pazpaboTku
TOMOJIOTUYECKUX AITOPUTMOB;

Ymersn:

- OIKCHIBaTh Pa3jIM4YHbIE MAaTEMaTHUUECKUE CTPYKTYpbl B TEPMUHAX TEOPHUH MHOXKECTB,
JIOKa3bIBaTh MAaTeMaTUYEeCKHE YTBEP)KIEHHUS, 3aBUCANIME OT IEeJOoro 4Yucia N, METOA0M
MaTeMaTHYeCKOM MHIYKLIMHU, U300pa)kaTh MHOXKECTBA, 3aIUCHIBAEMbIE C TIOMOLIBIO PA3THUYHBIX
omepanuii  anredppl MHOXECTB, Ha JauarpamMmax Benna-Oiinepa, pemarb 3afauu
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KOMOWHATOPUKH, HAXOAUTh 0a3uc B cucteme OyneBbIX (PYyHKIHMA, yrnpomars (GopMyIbl JOTHKH
BBICKA3bIBAaHUM U JIOTUKU IIPEAUKATOB;

Baaners:

- HaBBIKAMM 10 ITOCTPOEHHIO MaTeMaTHMUYECKUX MOJENEH peabHbIX MHKEHEPHBIX 3a/1ad
MIO3ULIMMA TUCKPETHOM MaTEMaTUKU

3 Kpartkoe coaep:xanue JUCUMIIHHBI.

1. Beenenue.

Ilonatne puCKpeTHOW BeNUYMHBL. EIUHCTBO JUCKPETHOCTH U HENPEPHIBHOCTH.
JluckpeTHas MaTeMaTuKa 1 KOMOMHATOPHBIN aHaIM3 B XUMUYECKOH TexHonoruu. Kinaccuueckue
KoMOuHaTopHble 3anaud. CTpykTypa Kypca «MoJenu U MeToIbl JUCKPEeTHOM MaTeMaTHKU B
XUMUYECKON TEXHOJIOTUN.

2. Anrebpa noruku (anredpa UCUUCICHUS JJOTUYECKUX BBICKA3bIBAHU ).

Jlornuyeckoe BbickazbiBaHue. Jlornyeckas ¢ynkius. Jlornueckas gopmyna. Jloruueckue
cBsA3KM (coro3bl). Omepanuu Haja JOTMYECKUMH BBICKA3bIBAHUAMM (JU3BIOHKIMS, KOHBIOHKIIMS,
UMIUTMKAIMS, SKBUBAJICHINA, oTpulianue). Jlornueckue onepauuu: mrpux Lleddepa, crpenka
[Tupca, OyneBas pa3HOCTh IEPEMEHHBIX, CTpPOras IU3BIOHKLUA. TaOnuibl MCTUHHOCTH MJIs
noruveckux GyHKIUH. TaBTroorus (TOXACCTBEHHO HCTHHHAS (hopMyIia).

3.3aKkoHBl I onepauuii HajJ JIOTMYECKUMM BBICKA3bIBAHUSMHU: aCCOLMATHBHOCTH,
KOMMYTAaTUBHOCTH, JUCTPUOYTHBHOCTH, WIEMIIOTEHTHOCTH, TMorjomeHus (abcopOuun),
KOHCTaHT, JBOWHOIO OTpHUIAHUS, NPOTUBOPEUMs, HCKIIOUYEHHOTO TpeTbero, Je Moprana,
CKJICMBaHUsS (pacuieryieHus1), OOOOIIEHHOTO CKJICMBAHHS, CHJUIOTH3MA, KOHTPAIO3HIIUU.
PaBeHcTBa 3 Ta01MILl MCTUHHOCTH JUUIsl UMIUIMKALUMU U SKBUBAJICHIIUH.

ToxnecTBeHHbIE (IPKBUBAJIEHTHBIE) IpeoOpa3oBaHusl Jjorudeckux ¢opmyin. I[lonstue
paBeHCTBa (PaBHOCWIJIBHOCTH) JIOTHYECKUX (popmyil. IIpuopuTeTHOCTD BBIMOJHEHHS JOIMYECKUX
orepanuii B CKOOKaXx, MpaBMiIa «OMyCKaHUs CKOOOK» B JTIOrHYecKux (opmynax. JJokazaTeabcTBo
PaBHOCHJIBHOCTH JIOTHUECKUX (OpMYJT C MHCIIOJIb30BAaHHMEM 3aKOHOB JJIsl Omlepanuil Hax
JIOTUYECKUMHU BBICKA3bIBAHUSMU.

4. HopmainbHble GOPMBI JIOTHYECKUX (DYHKITHIA.

OneMeHTapHas KOHBIOHKIWS. JM3bIOHKTUBHBIE HOpManbHble ¢Gopmbel (JHD) wu
COBepILEHHAs JU3bIOHKTUBHAs HopMaibHast popma (CAHD) noruveckoit pyHKIMM.

OnemeHntapHas au3bloHKUUA. KoHbIOKTHBHBIE HOpMasibHble @opmbel (KH®) wu
COBepILEHHAs KOHbIOKTHBHAsA HopMaibHast popma (CKH®) noruueckoit pyHKIum.

AAroput™Mbl puBeAEHUS JTornyeckux Gopmyi sorunueckux ¢yHkuilt k CIHO u CKHO:
1) c ucnoabp30BaHKUEM TaOJIUI] HICTUHHOCTH; 2) HAa OCHOBE SKBUBAJICHTHBIX MPe00pa30BaHUii.

5. Mopenu anreOpsl TIOTUKU B XUMHUYECKON TEXHOJIOTHH.

Mogenu mnpencraBieHus He(OPMATIM30BaHHBIX 3HAHUH B THOPHUIHBIX AKCIEPTHBIX
cucremax (I'9C): ¢pelimbl, mpeuKaThl, MpeAUKaTHO-GPENMOBbIE MO/IEIH, PAaBUIA IPOLYKIIUH.

6. OCHOBHBIE TMOHATHA U ONPEACTICHHUS TEOPHUH MHOKECTB.

Onepanuu Haj MHOKeCTBaMU (00beIUHEHHE, NIEpECeUeHHE, Pa3HOCTh, CHMMETPHUYECKast
pasHocTh, oTpuuanue). KauecTBenHble Mozenu (auarpammbsl) Benna-Oiinepa. Jlornueckue
BBICKA3bIBAHUS JJIS ONIE€pallfil HaJl MHOXKECTBaMH.

3aKoHBI Ui Onepaluii HaJ MHOXeCTBaMH. /0Ka3aTenbCTBO CIPABEIIMBOCTH TOXKIECTB
JUISI MHOKECTB C MCIIOJIb30BaHUEM: - auarpamMM BenHa-DOinepa; - 3aKOHOB JIJIsl Omeparuii Haj
JIOTUYECKUMHU BBICKA3bIBAHUSAMH; - 3aKOHOB JIJIS ONIEPALIMiA HaJ MHOXKECTBAMH.

AHanoruu I onepanuii HaJ JIOTMYECKMMHU BBICKA3bIBAaHUSIMU U OIEpalusIMu Hal
MHO’KECTBAMHU.

7. OcHOBHbBIE TIOHSITUS U OINpeAeNeHus Teopuu rpadoB. MaTpudyHoe NpeAcTaBlIeHUE
rpa¢os.

OpueHTHPOBaHHbIE, HEOPHUEHTUPOBAHHbIE, CMelIaHHbIe Tpadbl. (OCHOBHBIE 3JIEMEHTHI
rpada: Ui HEOPUEHTHPOBAHHOTO - pedpo, LeMb, LUK, AT OPUEHTUPOBAHHOTO - JIyra, IMyTh,
KOHTYp, IUKJI. OCTOBHOE JIepeBo, paHr rpada.
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MatpuuHoe mpezacraBieHue rpados (IByCTpouHas MaTpuiia Ayr, MAaTPUIlAa CMEKHOCTH,
MaTpulla MHIUACHLIUN, IIUKIOMaTH4YecKasi MaTpuiia, MaTpUIla OTCEUEHUIN).

I'padpl Kak TOMOJOTMYECKHME MOJEIM PA3NIWYHBIX BHJIOB IIOTOKOB XHUMHKO-
TEXHOJIOTMYECKUX CHUCTEM M ILened nocTtaBok. KpaTkas XapakTEepUCTHKa TOMOJOTMYECKUX
mojenelt (rpadoB) MaTepHalbHBIX U SHEpreTrHueckux norokos XTC.

8. OcHOBHBIC TIOHATHA U ONpPEAETCHUS TEOPUH MEPEUUCICHUN MPOCThIX TpadoB. 3amaya
o Ha3HaueHusx (3OH).

[Ipoctoii nBynonbublld Tpad. [lokpbiTne. MuHuManbHOe MOKphITHE. [lapocoderanue.
[TonHoe mnapocouetanue. MakcumanpHoe napocoyeTaHue. ONTUMaIbHOE MaKCUMaJIbHOE
napocoyeranue. Onopa. MuHuManeHas onopa.

ConepxarenbHas W MaTeMaTHYeCcKas IIOCTAHOBKM 3ajmauu o HasHadeHusix (30H).
Benrepckuii anroput™m penienus 30H.

9. llepeBbst  BapmanToB  pemeHuid  (JIBP)  HH)XEHEpHO-TEXHOJNOTHYECKUX U
OpraHU3aIMOHHO-YIPaBlIeHYeCKUX 3a/1a4. MeTo/pl ynopsigoueHHoro nepedopa Ha JIBP.

[lepcriekTHBHO-0OTCEKAtOIAsT JEKOMIO3ULMS. JlepeBbsl (MMILTMIUAHOE, SKCIUIULMIHOE)
BapuaHTOB penieHui. CTpaTeruu MmojaHoro yrnopsgodyeHHoro nepedopa Ha JIBP («B mupuny», «B
ryOuHy», «cMemaHHas»). Meron «serBet M rpanHuny. Crparerud  OrpaHUYEHHOTO
yrnopsigodeHHoro nepedopa Ha /IBP («BomaHOBast», «i1ydeBasy», «1yue-BOITHOBAS).

10. [Tpon3BOACTBEHHO-9KOHOMUYECKHE M TPAHCIIOPTHBIE CETH.

Cern Iletpy — TONOJNOrMYECKHE MOJEIM  OPraHU3aLMOHHO-TEXHOJIOTMYECKOMN
skcrutyataruu X TC u nerneii mocTaBok.

CereBble TpauKu — TOIOJOTMYECKHE MOJENU MPOSKTUPOBAHMS, IUIAHUPOBAHUS U
ynpasieHus aearenbHocThio X TC u nienei mocTaBok.

Huarpammbl ['anTTa — nDapayienbHO-NOCIEI0BATEIbHBIE MOJEIN OpPraHU3alUuOHHO-
TEXHOJIOTUIECKOTO (PYHKITMOHUPOBAHMSI XHMUYECKHX TIPOU3BO/ICTB.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bun yue6HOM paboThI B 3ayerHbix enqunnnax | B akangem. yacax
OO0masi Tpy10€eMKOCTh M CUUIINHBI 4 144
KonTaktHas padora (KP): 1,8 64
Jlexmm (Jlek) 0,9 32
[Tpaktnyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJIAA: IK3aMeH 36
[TonroToBKa K dK3aMeHY 1,0 35.6
KoHTtakTHas aTrectanus 0.4
Bun yuebHol paboThl B 3auerHsIx equHunax | B acTpoH. yacax

O0mas TpyA0eMKOCTh JHCIUILTHHBI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexuum (Jlek) 0,9 24
[Tpaktiueckue 3anstus (I13) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buja uTOoroBoro KOHTpoOJIsi: IK3aMeH 27
IToaroToBka K K3aMeHy 1,0 26.7
KoHnrtakTHas aTrectanus 0.3

AHHOTanus padoyeil NPOrpaMmsl IUCHUILIHHBI «MeToabl KOMOMHATOPHOH ONTHUMHM3ALMH
B XuUMH4ecKkoii Texnosorun» (b1.B./[B.5.2)
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1. Heap qucHumiIuHbl — GOPMUPOBAHKME YTIAYOJICHHBIX 3HAHHWMA MO pas3jienaM TEOPHH
rpa¢oB ¥ KOMOWHATOPHOTO aHaJM3a, CYIHOCTh W TMPUMEHEHHE METOJO0B KOMOWHATOPHOMU
ONTUMH3AIMM HAa OCHOBE OJHOTO M3 IIMPOKO PACHPOCTPAHEHHBIX METOAOB KOMOMHATOPHOTO
MIOMCKA ONTHUMAJIBHBIX PEIICHUI — METOJa BETBEN U I'PAHMIL JUIsl PEIICHUS TPUKIIAHbIX 3a7a4 B
XUMHUYECKON TEXHOJIOTHH, PECYpCOIHEProdpHEKTUBHON MHIKEHEPHO-TEXHUYECKON OpTraHu3aIiu
CIIOXKHBIX ~XMMHKO-TEXHOJOTHYECKMX CHCTEM M JIOTUCTHKE PECypcodIHeprocOepekeHusl.
YkazaHHbIC 337]a4¥ OTHOCSTCS K KJIACCYy KOMOMHATOPHBIX 3a7a4 HETIOJIMHOMHUAIBHOMN CIIOKHOCTH
(NP-3a1ay KOMOHMHATOPUKN).

2.B pesyabraTre H3y4YeHUs] AUCHMIUVIMHBI oO0y4aluluiicd 10 mporpamme
0akajlaBpuaTa J0JIKeH:

oBJaJeTh ciaeayomumu oomenpopeccnonaibubiMu (OIIK) komnerenuamm:

-CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMUCIMIUIUH B
npoeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTEeMAaTUYECKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccienaoBanus (OITK-2);

oBJajeTh ciaeayomumu npodeccuonaababiMu (IIK) komnereHunusiMu:

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHYECKYI0O HUH(GOpMalUIO, aHaJIU3UPOBATH
OTEUCCTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienoBanuii (I1K-13);

3HaTh:

- OCHOBHBIE TIOHSTHSI U TEPMHUHBI TEOpUH rpadoB 1 KOMOMHATOPHOTO aHATH3a

- OCHOBHBIE MPUHIHUIIBI IEPEUUCICHUS 00BEKTOB;

- BOKHEHIIIME CUCTEMBI YHCEJ, MOSABIISAIONIMECS B KOMOMHATOPHBIX MOJICUETAX;

- IOHATHE MPOU3BOAAIICH (PYHKIIMH MTOCIEI0BATEIEHOCTH;

- OCHOBHBIE XapaKTEPUCTHKH TpadoB; CHEHHATbHbIC IEH M MUKIBI B rpade; MOHITHE
OCHOBHOTO JiepeBa B rpade;

- METO/IbI MOJICUETa XPOMATUYECKOT0 yucia rpaga;

Ymersn:

- WCHOJB30BATh anmapaTr U METOIbl TEOpHH Ipad)OB ¥ KOMOMHATOPUKH JJISI TPAMOTHOM
MaTeMaTUYeCKOW MOCTAaHOBKH U aHAIM3a 337a4 B XUMUUYECKOU TEXHOJIOTHH;

- IPUMEHATh NOJYyYEHHbIE 3HAHMS JJIs PEIIECHUS KOHKPETHBIX 3aJay, BO3HUKAIOIIUX B
npodecCHOHATBLHOMN 1A TENTbHOCTH.

Biaagern:

— MaTeMaTUYeCKUM anmnapaToM KOMOMHATOPHON ONTHMU3ALINH.

- METOJIaMH pacy€Ta CUCTEM, NPeJICTABIEHHBIX IPpauueCcKUM 00pazoM.

pa3BUTHE HABBIKOB OMUCAHUS IUCKPETHBIX OOBEKTOB C UCIOIb30BAHUEM MTOHATUI

TeopuH rpados;

3 Kpartkoe conep:kanue JMCIHUIIIUHBI.

1. 3axaun KOMOMHATOPHOM ONTHMHU3ALMH TEXHOJOTHYECKUX PelIeHH.

[TocraHoBKka 3a1a4 KOMOMHATOPHOM ONTUMH3AIIUN TEXHOJOTUYECKUX PEIICHUH.

OO11ast xapakTepUCTHKA METOIOB PELIeHH 3aja4 KOMOMHATOPHOM ONTHUMU3AIIUH.

2. Cnoco0b1 GopMaJIbLHOTO NMpeACTABIEHHS 32124 KOMOMHATOPHOI ONTHMM3AINH.

[IpuMeHeHHE  TOIMOJIOTMYECKUX  MOJAeNed Ui  OTOOpakeHHsl  MaTeMaTHYecKOH
MIOCTaHOBKH 3a]1a4 KOMOMHATOPHON ONTUMHU3ALINH.

OcHOBHbBIE TIOHATHS TeOpUH IrpadoB

MatpuuHoe npencraBieHue rpados

CriocoOblI npeicTaBIeHUs] MHOYKECTBA PELICHUH 3a7jau KOMOMHATOPHOM ONTUMU3AINH

[IpencraBienre MHOXKECTBA pellIEHUH 3a7jad B IPOCTPAHCTBE COCTOSTHUIN

Crnioco6 cBezeHus 3a/1a4 K 110/13a1a4aM

Crparernu noucka ONTUMAIBHBIX PEIIEHNI Ha JEPEBE BAPUAHTOB PEIIECHUN

3. IlpumeHeHne METO/0B YNOPSAJOYEHHOTO OrPAaHMYEHHOro mepedopa [uisd perieHHs
JIOTUCTUYECKUX 3a7ja4 KOMOMHATOPHON ONTUMU3ALUN

MeTopl MoMcKa MUHUMAJIbHOTO TaMUJIBTOHOBA IIMKJIA B rpade
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[TocTaHoBKa NPUKIIAJHON JOTUCTUYECKOU 3a0a4l

Pemenue 3amaun 0 KOMMHUBOSDKEPE METOJIOM «OJIMKANIIIETO TOPOIaY

JlepeBo BapHaHTOB pELICHUH 3a1a4l O KOMMMBOSDKEpE

Pemenue 3agaun 0 KOMMUBOSIKEPE METOJOM BETBEU U TPAHUIL

Meto/1bl TOMCKa ONTUMAJIBHOTO MaplUIpyTa B TPAHCIOPTHOM CETH

IlocTranoBka 3agaun

Mertoa «OmmKaiiero ropoaa

Merto BeTBEW U rpaHuUI]

MeTo/1bI TOMCKa MAaKCUMAIBHOTO TAMUIIBTOHOBA ITUKJIA B rpade

IlocTranoBka 3agaun

Merto BeTBEW U IpaHHUL]

Metonpl MOKWCKAa ONTUMAJIbHBIX PEIICHWH 3a7ad JIMHEWHOTOo  IEJO0YHUCICHHOTO
MIPOTPaMMUPOBAHHUS

IlocTranoBka 3agaun

Merto BeTBEW U IpaHHUL]

Omnpenenenne 3h(PEKTUBHOCTH CTPATETUH TIOWCKA PEUICHUS C MCIOJIb30BAaHUEM JepeBa
BAPUAHTOB PELICHUN

[IpaBuna moucka ONTHMAIBHOTO PEIICHHUS KOMOWHATOPHBIX 3aJad METOJOM BETBEH M
rpaHull

OcHoBHbIE YCIOBHBIE 0003HAUYEHHUS BEPIIMH JE€PEeBa BAPUAHTOB PEIICHUN MPHU PEUICHUH
3a7]a4 METOJIOM BETBEM U IPAHUIL

4. TIpumepsl pernieHus 3aj1a4 KOMOMHATOPHON ONTHMHU3AIMN B XMMUYECKON TEXHOJIOTHU
1 JIOTHCTHKE

3ajaya NOMCKa MUHUMAJIBHOTO LIMKJIA MEPEeHANa KN TEXHOJIOTUUECKOW YCTaHOBKU

3ajaua MOMCKa MUHUMAJIBHOTO MapIIpyTa B TPAHCIIOPTHOM CETH

3amaya MoMcKa MaKCUMaJIbHO 3()(PEKTUBHOrO IHKIJIA MEPECHACTPOHKH TEXHOJIOTHYECKOM
YCTaHOBKH

3agaua CHHTE3a OINTHUMAaJIbHOM OJHOPOJHOM CHCTEMBI peKTHUKAITII
MHOT'OKOMIIOHEHTHOI CMECH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bun yue6HOM paboTh B 3auerHsIx equannax | B akamewm. wacax
O01mas TPy10eMKOCTb JHCHHUIINHBI 4 144
KonTaktHas padora (KP): 1,8 64
Jlexmm (Jlek) 0,9 32
[Tpaktnyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJISA: IK3aMeH 36
IToaroToBKa K 3K3aMeHy 1,0 35.6
KoHTtakTHas aTrectanus 0.4
Bun yuebHol paboThl B 3auerHsIx equHunax | B acTpoH. yacax

O0mas TpyA0eMKOCTb JMCIUILTHHBI 4 108
KonrTaktHas padora (KP): 1,8 48
Jlexuu (Jlek) 0,9 24
[Tpaktuueckue 3anstus (I13) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buja uTOoroBoro KOHTpoOJIsi: IK3aMeH 27
IToaroToBka K ’K3aMeHy 1,0 26.7
KoHnrtakTHas aTrectanus 0.3
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AHHOTanuUs padoyeil mporpaMmmbl JUCUHUILIMHBI « TeopeTnyeckue 0CHOBBI
IHepropecypcocoeperamimx XuMuKo-Texnojoruuecknx cucrem» (b1.B./1B.6.1)

1. Heap aucuumIMHbl — (OPMHPOBAHUE YIIYOJICHHBIX 3HAHUN (PU3UKO-XUMHUYECKOM
CYIIHOCTH IPOIIECCOB JHEPro- M pecypcocOepekeHHs IOCICAYIOIUM aHAIM30M pPe3yJbTaTOB;
(GopMupoBaHNE y CTYJCHTOB HAyYHOTO WM WHKCHEPHOrO IMOAXOJa K BOINPOCAM PAIOHAIBHOTO
HCIIOJIb30BAHUA OSHEPIO- U MATCPUAJIBHBIX PECYPCOB, B XUMHYECKOUN TCXHOJIOTHH, He(bTeXI/IMI/II/I
OMOTEXHOJIOTHH.

2. B pe3yabrare wu3yYeHHUs JUCHHMILUIMHBI oOO0y4yamoumuiicss 10 mporpamMmme
O0akajiaBpHAaTAa I0JI:KeH:

oBJIaleTh ceayrmumu npogpeccuonaabHbiMu (1K) koMmnerenumusimm:

- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJIOTMYECKUN IMPOLECC KaK OOBEKT YIMpPaBICHHS
(IIK - 9);

- CIMOCOOHOCTBIO TIPOBOJHUTH CTOMMOCTHYIO OIIGHKY OCHOBHBIX ITPOM3BOJICTBEHHBIX
pecypcos (ITK-10);

- CIIOCOOHOCTBIO CHCTEMAaTU3UPOBATh M 0000maTh WHYOpMAHIO IO (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpustus (ITK-12);

-  TOTOBHOCTHIO M3ydaTh HAay4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

- CIIOCOOHOCTBIO MOJEIHPOBATH JHEPro- M pecypcocOeperaromue Mporecchl B
npomsbitnieaaocta (ITK-16);

3HATH:

- kinaccudukanuioo U OOLIyI0 XapaKTEPUCTUKY OCHOBHBIX BHJOB MPUPOAHBIX H
MUHEPATBHBIX PECYPCOB, HCIIOJIB3yEMbIX B XUMHUYECKHUX TEXHOJOTHSX,

- KOHIICTIIIUH, IPUHIIUIIBI U HayYHbIE OCHOBBI YHEPrOpecypcocOeperaroImux 3KOI0rHUeCKU
0€30IMMaCHBIX XUMHYECKHUX TEXHOJIOTU;

- CYIIHOCTh CMOCOOOB 00OecleyeHus HIHEPropecypcocOepekeHUusT B XHUMHUYECKUX
TEXHOJIOTHSIX ¥ XUMHUKO-TEXHOJOTUICCKIX CHCTEMaX: WHKEHEPHO-TEXHOJIOTHICCKUX U (DHU3HKO-
XUMHYECKHX  CIIOCOOOB  HAWJIy4llIero  HMCIOJb30BaHUS  JIBIDKYIIEH  CHIBI  XHMHKO-
TexHojornueckux mnporueccoB (XTII), nHaubosnee mosHON mNepepabOTKU CHIPbS, HAWIYYILEro
UCIIONIb30BaHUsl TOIUTMBHO-dHEepreTHueckux pecypcoB (TOP), nammydmiero ¢yHKIIMOHAIBHO-
CTPYKTYPHOTO HCIIOJIb30BAHMSI AMIIAPATOB U MAIlIMH XHMHYECKON TEXHOJIOTHH;

- CYILITHOCTh OpraHU3aIMOHHO-TEXHIUUYECKUX METOJIOB u MIPUEMOB
AHEpPropecypcocOepexeHus;

- CYIIHOCTb METOJOB JIOTUCTHKH PECypcocOepexeHHs KaKk OpraHu3alroHHO-
YIpaBJICHUYECKOTO (akTopa O0OECIeUeHHs] SHEPropecypcocOepekeHruss Ha TPOU3BOJACTBAX U
MOPEINPUATHSIX U B IETSIX TOCTAaBOK BHICOKAYECTBEHHOM XMMHUECKON MPOAYKIINH;

- TIOHATHS MAaJIOOTXOJHBIX, OE30TXOMHBIX M PECYPCOIHEPrOCOSPErarolInX XHMHKO-
TEXHOJIOTHYECKHUX CUCTEM;

- OOmIyl0 XapaKTEepUCTUKY CIOCOOOB OOECIeYeHUsT U TOBBIIICHUS HAIEKHOCTH
XUMHUYECKHUX TPOU3BOICTB;

- 0o0myr0 XapakTepUCTHKYy aBTOMATHU3WPOBAHHBIX CHCTEM YIPABICHHS XHMHKO-
TEXHOJOTUYECKUMH MPOLIECCAMU U MPEATNPHUSTUIMHU.

yMeTh:
- TOpPUMEHSATh TEOPETUYECKHE OCHOBBI OJHEPropecypcocOeperaiommx XUMHUYECKUX
TEXHOJIOTHI JUIS pa3paboTKu 51 YIPABIICHUS JKCIUTyaTauuen HOBBIX

SHEPropecypcodPPeKTUBHBIX IKOJIOTUUECKN O€30IaCHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM;

- BBIOMpPATh SKOHOMHYECKHU 3()(PEeKTUBHBIE CIOCOOBI, METOJBI U NMPUEMBI OOecTIeUeHUS
HHEPropecypcocoOepekeHusl B XMMUYECKHX TEXHOJIOTUSAX U PEKOHCTPYKIIMU M MOJIEPHU3ALUU
JEHCTBYIOIIMX MPOU3BOICTB U NPEANPUITUN HEPTEra30XMMUUECKOT0 KOMIUIEKCa,
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- ¢dopMynupoBaTh (HU3UKO-XUMHUUECKYIO ¥ WH)KEHEPHO-TEXHOJIOTHYECKYI0 MOCTaHOBKY
3aJa4  ONTHMHU3ALMM  [IOKa3aTeled  yIelIbHOW MATEpHAJIOEMKOCTH M DHEPrOEMKOCTH
JENCTBYIOIUX XUMUYECKUX ITPOU3BOJCTB U MPEANPUATHUIH;

BJIAJETh:

- METOAOJIOTMEH CHCTEMHOI'O aHaliu3a OCHOBHBIX CHOCOOOB, METOJOB M IPHEMOB
o0ecreyeHns: IHEPropecypcocOeperkeHUsl B XUMUUECKIX TEXHOJIOTHSIX;

- cnoco0amMu, METOJaMH U MpHEeMaMH KOMIUIEKCHOW MepepaboTKH MPUPOIHOTO CHIPbS,
sHepropecypcodGeKTUBHOIO  KOMOMHMPOBAHUS  PA3jIMYHBIX  XUMHKO-TE€XHOJIOTMYECKUX
IPOIIECCOB M MPOU3BOJCTB, OPraHU3alMU 3aMKHYTOTO BOJOCHA0KEHHS HA XUMHUYECKUX
HOPENpUATHIX, MUHUMH3ALMKA OTXOJI0OB, IPEAOTBPAIIECHUs IIOTEPh U CHUXKEHMs BBIOPOCOB Ha
IPOM3BOJICTBAX U MPEINPUATHIX HEPTEra30XMMHYECKOTO KOMILJIEKCA.

3 Kparkoe coaep:xanue JUCUMIIMHBI.

Beenenue

1.0cHOBHBIE TOHATHSI M ONpeleJleHUs] TeOpHuH 3JHepropecypcocoéeperarommx

XHMHYEeCKHX TeXHOJIOTHIA.

Kpartkasi xapakrepucTHKa NPUPOJHBIX U TEXHOI'€HHBIX PECYpcOB HEPTEra30XMMHUECKOTO
U OMOXMMHYECKOTO KOMIUIEKCA. ODHEPropecypcocOepexeHne Kak BaKHEHIIHMHA —QakTop
o0ecreyeHns yCTOMYMBOIO COLUAIbHO-3KOHOMUYECKOTO Pa3BUTHSL.

[Toxazarenu 3HEepropecypcocOepeKeHus, pe3yJIbTaTUBHOCTH u
sHepropecypco3rpHeKTUBHOCTH XUMHUECKUX TEXHOJOTHH U XMMHUKO-TEXHOJIOTHYECKUX CHCTEM.
CyIIHOCTh CUCTEMHOT'0 MOJX0/a B XUMUYECKON TEXHOJIOTUH.

Knaccudukanus u oOuias XapakTepuCTHKa OCHOBHBIX CIOCOOOB, METOJIOB, NMPUEMOB U
ornepanuil 3HepropecypcocOepekeHruss B XHMUKO-TEXHOJIOIMUECKHUX Ipolieccax MU XHMHKO-
TE€XHOJIOTMYECKHUX CUCTEMAX.

[TonsiTue MallOOTXOJOHBIX, OE30TXOJHBIX U HSHEPropecypcocOEperarumx XUMHUKO-
TE€XHOJIOTHYECKHUX CUCTEM. [IOHITHE XMMUKO-2HEPrO-TEXHOJOTMYECKUX CUCTEM.

2. CucremMHBIi aHaIU3 OCHOBHBIX CIIOCO00B JHepropecypcocOepeskeHHsl B
XHMHYECKHX TeXHOJIOTHsIX.

OO01as xapakTepucTUKa CIIOCOOOB U MPUEMOB 3HEPropecypcocOepekeHrs B XUMUUECKUX
TEXHOJIOTUSIX U XUMHKO-TeXHoJornueckux cucremax (XTC).

Cnoco0 Hauaydllero HCMONb30BaHUS JBMXKYIIEH CHIIBI XMMHKO-TEXHOJOTHYECKHX
nporecco (XTII). Merons! yBennuenus: KoHcTaHThl ckopocTd XTII: yBennueHnue remnepaTypbl
B3aMMOJICHCTBYIOIIEH (PU3NKO-XUMHUYECKOM CHUCTEMBI; HCIOJB30BaHUE KaTaJlM3aTOpoOB MJis
IPOIIECCOB, MPOTEKAIOIINX B KHHETUYECKON 00JIaCTH; YCUIICHHE MTePEMEIINBAaHUS PEAruPYIOIINX
Macc (TypOyau3alus CUCTEMBI) B IIpoLeccax, JUMUTHPYEMBIX MeX(pa3HbIM IepeHOCOM. MeTo1bl
yBenuueHuss ABWKymed cuiabl XTC: yBenuueHue KOHIEHTPAUUM B3aUMOJEHCTBYIOIIMX
KOMIIOHEHTOB B ChIpb€; YBEJIMUYEHHUE JABJIECHUS; OTBOJOM MPOJYKTOB PEAKIIMHN U3 PEAKIITHOHHOTO
o0beMa; CMelIeHHEe paBHOBECHS IPU U3MEHEHUHU TeMIIEPaTyphl U TaBICHUS.

Cnoco6 Hanboree MoaHON mepepadoTKu ChIpbsi. OCHOBHBIE METOJIBI peau3aluy crocoda
HaunOoJiee MOJIHOW NepepabOTKU ChIPbs: UCMOJIb30BAHUE peareHTa B U30BITKE 10 OTHOIIEHUIO K
TEOPETUYECKH HEOO0XOAMMOMY KOJUYECTBY; OpraHH3alus MPOTUBOTOKA IepepadaThIBAEMbIX
BEIIIECTB; CMEIEHHE PaBHOBECHUS MPU OOpPATUMBIX peakIUsaX; BO3JEHCTBUE HAa HeXelaTeabHbIe
noOOYHbIE pEaKIMM; cTabuiauzauus HauOosiee PalMOHAIBHOIO (ONTHUMAIBHOTO) COCTOSTHUS
npoBenenuss XTII; opranuzanus mocieaoBaTelbHO-00BOIHBIX, UM OaimacHbIX, U OOPaTHBIX,
WIM PEUUKINYEeCKHX, TeXHosorndeckux mnotokoB B XTII; perenepaunusi BCIOMOraTeiabHBIX
MCXOJIHBIX BEIECTB; peKyrnepamus MoOOYHbIX MPOJYKTOB U OTXOJIOB; CO3[JaHHE COBMEIICHHBIX
XTI, BBEJICHHE JIOTIOJIHUTEIHLHOTO BEIIECTBA; MHOTOKPATHOE BO3JEHCTBHE Ha (Ha3sl
nepepadaTbIBaeMbIX BEIIECTB.

Cnoco0 HamIydlIero MCHOJIb30BaHUSI TOIIMBHO-PHEPreTHYECKUX pecypcoB. OCHOBHBIE
METO/bI peau3aluy crnoco0a HaWIydIlero Mcrojib3oBaHus TOP: BbIOOp ONTHMalbHOIO BHUAA
CBIpbSi;  NPUMEHEHHE  BBICOKOO((EKTUBHBIX  KaTaJM3aTOpOB;  BBIOOp  HaAIpaBliEHUS
OTHOCHUTEJIBHOTO JIBUKEHUS TEMJI00OMEHUBAIOIINXCS MMOTOKOB; ONTHMM3ALUs TEMIIEPaTypHBIX
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pexumoB g nposeneHus XTII; pereHepauuss ¥ pekynepanus TEIUIOTbl; MHOTOKPaTHOE
HCIIOJIb30BAaHUE TEIJIOTHI; COBMEIIEHHUE TETIOBBIX, XUMUYECKHX M MacCCOOOMEHHBIX MPOLIECCOB;
npuMeHeHne pauuoHanbHbIX XTII BbIIedeHHMs TOTOBBIX MPOAYKTOB; HamOojee IMOoJIHas
YTHIM3alds BTOPUYHBIX dHepropecypcoB (BDOP); cokpamenne mnpsmbeix mnotepp TOP u
NOBBILIEHUE HAJSKHOCTH OOOpYyIOBaHMS; CHI)KEHHE 3aTpaT »dSHEpPruM Ha IPOLECCHI
M3MEJIbYCHHUS]; CHUIKEHUE 3aTpaT SHEPIMM Ha TPAHCIOPTUPOBKY TEXHOJIOTMYECKUX MOTOKOB;
KOMIUIEKCHOE HCHOJb30BaHUE cbipbd U TOP; Temnosneprernueckoe komOuHuposanue XTI,
XTC wu [Opou3BOACTB; ONTHUMalbHAas OpraHU3alMs  dSKCIULyaTalud  HSHEPreTUYECKOro
000py1I0BaHUs.

Cnoco0 Hawnyuero (QyHKIHOHAIbHO-CTPYKTYPHOTO HCIIOJIb30BAHMS —alapaTtoB U
MAaIIMH XUMUYECKONW TEXHOJIOTMH. MeTo/1bl M IPUEMBI pealn3alii Hauily4llero UCI0Ib30BaHUs
000py/ZIOBaHUs: YMEHbBILIEHUE COMPOTUBICHUN JUMUTUPYIOUIMX Macco- U TEIUIONEPEHOC;
YMEHBILIEHUE IMIPABIMYECKOI0 COIPOTUBIICHUS alllapaToB U MAIlIWH; CHUKEHUE KHHETUYECKUX
COMPOTUBIICHUHN JUIsI XUMUYECKUX MPEBpAlICHUI; KOMOMHUPOBAHUE OJHOTUITHBIX alMapaTroB U
y3JIOB; arperatupoBaHue (YHKUIMH anmapaToB M Y3JIOB; CO3JaHHE ONTHMAJIbHOIO WH)KEHEPHO-
annaparypHoro opopmienust XTII; cozganne onTUManbHBIX TEXHOJIOTMYECKUX CBA3EH MEXIY
obopymnoBanueM (OaiimacHple W OOpaTHBIE TEXHOJIOTMYECKHE TIOTOKH); HCKIIOYCHUE
HEpalMOHAJIbHBIX MPOMEXYTOYHBIX TE€XHOJIOTMUECKUX CTaauid, WIM Olepauuid, IpOU3BOJACTBA;
JMICKPETHO TepHOANYecKas Mojadya BEIIecTBa B almapar; BEIOOp peknMma ()YHKIIMOHHUPOBAHUS
XTII (menpepbIBHBIN, MEPUOANYECKUM, MEPUOANUECKO-HEMPEPHIBHBIN HIIM MOTYHENPEPHIBHBIIM
pPeXHMM); CO3JaHWEC COBMEIICHHBIX THOKUX XUMHKO-TexHoJorndeckux cucteM (XTC) s
BBIITYCKAa MHOTOACCOPTUMEHTHOM MPOAYKIMH C MEPUOAUUECKUMU U noayHenpepbiBHBIMU X T1I;
paspaboTka pacupenenaeHubix uepapxuueckux ACY TII; cozganune komouHupoBanHbix XTC.

3. OpraHu3anuOHHO-TEXHHUYeCKHe CIoco0bI U MPUEMbI YHepropecypcocéepekeHust B
XHMHYECKMX TeXHOJIOTUsIX.

Crnoco0 KOMIUIEKCHOM mepepalOoTKu MPUPOIHOTO ChIphsi. CrnocoObl W IPHUEMBI
KOMOMHHMPOBAHUS pa3HOOOPA3HBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB U MPOU3BOJICTB.

CnocoObl HamboJee MOJHOM YTHIM3AalMU BTOPUYHBIX 3HepropecypcoB (BOP). Crnocob
3aMKHYTOT'O BOJIOCHAOXEHUSI XUMUKO-TEXHOJIIOTHYECKUX MPOLIECCOB XUMUUYECKUX ITPOU3BOJICTB.

CriocoObl  obecrieueHUs W TOBBIIEHHUS HAJAEKHOCTH OOOpPYJOBAaHUS XUMHUECKUX
nmpou3BOACTB. CrocoObl M MPHUEMBI PAIIMOHATLHON KOMIIOHOBKH O0OPYIOBAaHUS XMMHYECKHUX,
HedTenepepabaTHIBAIOIINX U HEPTEXUMHUUECKUX TPOU3BOJICTB.

ABTOMaTH3UPOBAHHBIE CHUCTEMBbl KaK HMHCTPYMEHTBHI OO€cledeHMs] pecypcocOepeskeHus
XUMHUYECKHUX IIPOU3BOCTB.

4. Pe:xxuMHO-napaMeTpuyecKue NpueMbl M ONlepaliii JHepropecypcocoéepeskeHms.

OnrtuMu3anus 3Ha4eHUN KOHIIEHTPALUM pearupyronmx BEeUIECTB; ONTUMHU3ALUs 3HaYCHUI
apaMeTpoB XUMHKO-TexHojormueckux mnponeccoB (XTII) — temmepaTypel W JaBiieHUs;
CMEIIEHHE COCTOsIHUSI paBHOBecus oOpatumMbix XTIl B KemaeMoM HampaBieHUHU; U3MEHEHHE
MeXaHM3Ma XUMHUYECKHX MpPEBpalleHN; HCIOJIb30BaHUE OJHOIO M3 PEareHTOB B H30BITKE;
MPUMEHEHNE BBICOKOAKTUBHBIX U CEJIEKTUBHBIX KAaTaIU3aTOPOB; H3MEHEHHE CKOPOCTH JIBUKEHUS
¢a3  nmepepabaThlBa€MbIX  BELIECTB;  YBEIMYEHHE  TIOBEPXHOCTH  CONPUKOCHOBEHUS
nepepadaTbIBaeMbIX BEIIIECTB; WU3MEHEHUE HaIlpaBJICHUS JBUKCHHUS MIOTOKOB
B3aMMOJIEHCTBYIOLINX BELIECTB; BOJ JIOTIOTHUTEIbHBIX BEIIECTB-UHUIIMATOPOB,
IIPOMEXYTOUHBIX  TEIUIOHOCUTENIEH, ITOBEPXHOCTHO-aKTUBHBIX BEIIECTB, PacCTBOPUTENIEH,
pa3eNgoIuX areHToB; U3MEHEHUE YKclia nepepadaThiBa€MbIX BEIIECTB (BBOJ MHEPTHBIX ra30B
WIN TBEPABIX TEJl, U3MEHEHHE arperaTHOr0 COCTOSIHUSA OJHOTO M3 MepepadaThIBaeMbIX BEIIECTB
yTeM KOHACHCALUY WM UCTIapEHUs], KPUCTAIUIM3AIUS OJJTHOTO U3 MPOJIYKTOB PEaKLIUH).

5. NHKeHepHO-TeXHOJIOrHYeCKHe NPHeMbI U ONePALMH JHEepropecypcocoepeskeHusl.

CoBMeleHHe pa3IMYHBIX MPOLIECCOB XMUMHYECKONH TEXHOJOTMM B OJHOM armapare
(pa3MMYHBIX XHMHYECKUX TMPOLECCOB, XUMHUECKUX M MAacCOOOMEHHBIX, XMMUYECKUX U
TEII000MEHHBIX MPOLIECCOB); TUCKPETHO-TIEpEOANYEcKas 1mojada MOTOKOB MepepadaTbiBaeMbIX
BEIIECTB B ammapar (MepuoJuuecKkas IMojaya IOTOKOB BEIIECTB, HAJOXXEHHE BHEIIHUX
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nyJibcanuii Ha (a3bl U MOTOKM BEILECTB, MCIIOJIb30BaHUE TYPOYJISHTHBIX MyJbCallHii); CO3AaHNe
BHEIIHUX OHHEPreTudecknx Bo3aercTBui Ha XTIl (PMEKTpUYECKMX W MarHUTHBIX TIOJICH,
paZMallMOHHOIO Y JIA3€PHOIO U3JIyYEHWI); INPUMEHEHUE BHEIIHUX I[EPEMEIIMBAIOIINX
YCTPOMCTB; pereHepanus M peKynepanus BTOPUYHBIX MAaTEPUAIBHBIX PECYPCOB; CO3IaHUE
paLMOHATIBHBIX TEXHOJIOTHYECKUX CBs3ell Mexxay anmaparamu X TC (OaiimacHsle, mapansenbHbie
U OOpaTHbIE TEXHOJIOIMYECKHE MOTOKM BEIECTBA M SHEPIHH); UCKIIOUEHHE IMPOMEKYTOUHBIX
TEXHOJIOTUYECKUX CTAJUI M OTepaltii; COrIacoBaHue pexuMoB pyHkimonupoBanust X TT1.
6. AlNapaTHO-KOHCTPYKTHBHbIE PHEMbI U ONIEPalliy YHePropecypcocoepeskeHus.

Co3nanue palnMOHANBHBIX KOHCTPYKLIMH amnmapaTtoB (BbIOOp TeoMeTpHyecKon (HOpMBI
y3JI0OB M JeTajledl ammapata, B YacTHOCTH, E€JUHMIl MAacCollepeHoca; BbIOOp Marepuana
KOHCTPYKIUI); ONpEAeIeHNEe ONTUMAIbHBIX pa3MEpOB almapara; U3MEHEHHE CXEM JIBUYKEHUS
nepepadaTblBaéMbIX  BEINECTB;  CO3JAHME  MHOTOKPATHOIO  BO3ACHCTBUS  Ha  (asbl
nepepabaTbIBaéMbIX BEIIECTB (IIPOJOJIBHOE U IOMNEPEYHOE CEKLMOHMPOBAHME, paclpeacicHue
(a3 1o BbICOTE ammapaTra, MHOIOKpaTHas KoHBepcus (a3 M Jp.); UCIOJNb30BAHUE SHEPTUU
KOHTaKkTupyrommx ¢a3 (TypOynu3amusi ¥ COyJapeHHe IOTOKOB, 3akpyduBaHue a3,
TPaHCIOPTUPOBAaHUE OJHOM (a3pl JApyroil ¢a3oil, B3aMMHOE 3KEKTHUPOBAHUE U Jp.);
COBMEILIEHUE OT/JEIbHBIX Y3JIOB U almnaparoB (KOMOMHMPOBAHME OJHOTHUIIHBIX alnaparoB U
y3JI0B, arperupoBaHue (YHKUMH anmapaToB M Yy3J0B); MOAYJIBHOE KOHCTPYHMpPOBaHUE
MHOTO(YHKIIMOHAIbHBIX aIlllapaToB.

7. Merogonoruss  pa3spadoTKH  JHepropecypcocdéeperalommx  3KOJOTHYECKH
0e30MaCHbIX XMMHKO-TeXHOJIOTHYECKUX CHCTEM.

CyIHOCT, U OCHOBHBIE 3Tallbl METOJ0JIOTUH Pa3pabOTKU 3HEpropecypcocOeperaronmx
HKOJIOTHYECKU 0€30MaCHBIX XUMUKO-TEXHOJIIOTHIECKUX CUCTEM.

ITepenossie HaIpaBJICHUS pa3BUTHSA METOJ0JIOTUU pa3paboTKu
’HEpropecypcocOeperaromx XHMUKO-TEXHOIOIMUECKUX CUCTEM.

Hcnonp30BaHNE TNPUHLUIIOB «3EJICHON» XHMHH, <GEICHOW» TEXHUKH M «3EJICHON»
JIOTHCTHUKY JIJIs1 pa3paboTKu sHEpropecypcodPPeKTHBHBIX IKoorndecku 6e3onacHbix XTC.

8. Crparermss MHHMMHM3AaUMH OTX0J0B B XHMHYECKHX TEXHOJOIHSIX M XHMHKO-
TeXHOJIOTHYEeCKUX CHCTeMax.

CyIIHOCTh KOHLIETIIMYA M CTPATETUH MUHUMH3ALUU OTXOOB.

TexHonornyeckne u OpraHN3alMOHHO-TEXHUYECKUE CIIOCOOBI MUHUMHU3ALUU OTXO0/10B IIPU
sKcIutyatauu  pecypcocoeperaonmx XTC. VYMeHbIIEHHE OTXOJOB IpPH  TPYAHOCTAX
OpraHM3ali PELUPKYISIUN TEXHOJOTUYECKHMX MOTOKOB (YBEIMYEHUE CTENEHU IMpeBpalleHus
JUI HeOOPAaTUMBIX U 0OpaTUMBIX peakluil); yMEHbIIEHHE OTXO0JI0B OT NMEPBUYHBIX (OCHOBHBIX) U
MHOTO3TaITHbIX PEaKIUi; yMEHbIIEHHUE OTXO/J0B 3a CYET NpUMeECEil B MOTOKAX PEareHTOB IyTeM
UCIIOJIb30BAaHUS OTXO0/10B MOOOYHBIX MPOTYKTOB; YMEHBIIIEHHE OTXOI0B KaTAIN3aTOPOB.

CriocoObl MUHUMU3ALIMU OTXOJ0B B CUCTEMaX pa3/esieHus] MHOIOKOMIIOHEHTHBIX CMecei
U CUCTEMax PELUpPKYJSALUN:HENOCPEACTBEHHOE PEUUPKYINPOBAHUE TIOTOKOB OTXOJ0B; OYMCTKA
MOTOKAa NUTAHMS, YCTPAHEHHE BCIIOMOTATENIbHBIX BEIIECTB, HCIOJB3YIOIIMXCA B IMpOIEccax
pa3fesieHns]; UCIOJIb30BaHUE JONOJHUTENIBHBIX MPOLECCOB Pa3JelIeHUsl MTOTOKOB OTXOJOB AJIS
JIOCTUKEHUSI BBICOKOW CTETEHU PEKyNepalry; UCIOIb30BaHUE JOMOJHUTENbHBIX PEAKINi 1Jis
JIOCTHUKEHUS BBICOKOM CTENEHU PEKYIIEPALINH.

Knaccudukanus TeXHOIOTHYECKUX CIIOCO00B 00pabOTKH OTXOJI0B U OUMCTKU BHIOPOCOB B
XTC. Knaccuduxanus TeXHOJIOTHUECKUX CIIOCOOOB U amlmapaToB OYMCTKU T'a30BbIX BBIOPOCOB
OT TBEP/bIX YACTHIIL: NbUICYJIOBUTENIN, HHEPTHBIE CENapaTOphl, HIUKIOHBI, CKpYOOepHl,
MEIIOYHbIE (PUIIBTPBI, MEKTPOCTATUYECKHE OCATUTEIH.

KpaTkas xapakTepucTHKa XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB U allllapaToB OYUCTKU
ra3o00pa3HbIX BEIOPOCOB: KOHACHCAIMS, abcopO1Ms, afcopOuus, pakeIbHOE CKUTAHNUE;
C)KUTaHue.

Knaccugukaius TeXHOIOTHYECKHUX MPOLIECCOB U aIapaToB OYUCTKU BOJHBIX CTOKOB!
NepBUYHas, BTOpUYHasl (OMOJoruyeckas) 1 OKOHYaTelIbHasl OUNCTKA.
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9. O0masi XapaKTepUCTUKA METOJA0B JOTUCTUKU KAK MHCTPYMEHTOB 3KOHOMHMYECKHU
3¢ dexkTHBHOrO yInpaBJ/ieHusI JHepropecypcocoepe:;keHMeM Ha TMPOU3BOACTBAX H
npeanpusTHusXx.

OcHOBHBIE TOHATHUSA JJOTUCTUKHU; OOBEKTHI, TPEIMETHI U CPEJICTBA JIOTUCTUKH. XUMUYECKUE
MIPOM3BOJICTBA M MPEANPUATHUS KaK CIICIUATBHBIN K1acC 00EKTOB JIOTHCTUKH.

KpaTkas xapakTepucTiKa METO/I0B JIOTHCTUKH PecypcocOepeKeHus:

METO/Ibl ONTUMAJIBLHOTO TUIAHUPOBAHUS U YIIPABIICHUS] TOBAPHO-MaTEPUATBHBIMH 3allacaMu
MPOU3BOJCTB M MPEANPHUATHI; METOJIbl ONTHUMAJIbHOTO IJIAHUPOBAHUS U  YIPABICHUS
NOTPEOHOCTSIMU B MaTepuaiax, cbipbe 1 TOP mpu mpou3BoICTBE MPOAYKIINH;

METO/IbI ONITUMAIBHOTO BOJAONOTPEOICHUSI HAa TPOU3BOICTBE, MUHUMH3AIIMH CTOYHBIX BOJ]
U OpraHu3aluy 3aMKHYTOT'O BOJOOOOpPOTa; METOJbI TUIAHMPOBAHUS MOTPEOHOCTH MATEpPHAIIOB,
IUTAHUPOBAHMS  MPOU3BOJACTBEHHBIX PECYPCOB, IUIAHUPOBAHUS PECYpCOB  MPEIIPUSTHIA,
MJIAHUPOBAHUS PACTIPECICHUS TTPOIYKIUU.

METOJbl ~ aBTOMATU3UPOBAHHOW  JIOTUCTUYECKOW TOIJAEPKKH  KUZHEHHOTO  IUKJIa
XUMHYECKON MPOIYKIIMH U XUMHUECKUX TexHonoruit (meroasl CALS-Texnomoruii).

10. <« 3egenas’» JOrMCTHKA KAaK OPraHU3alMOHHO-YNpPaBJieHYecKuil ¢akTop
NMOBBINIEHUSI  JYHEPropecypcod(PPeKTUBHOCTH M IKOJOTHYECKON  0e30MmacHOCTH
npeanpusTii Heg)re-ra30XMMHYECKOr0 KOMILJIEKCa.

OO0mias XxapakTepUCTUKA TPUHITUIIOB <«3EJICHOW» XUMUU. OCHOBHBIE METOJIBI M CTPATETUU
«3eNeHoi» Joructuku. OU3NKO-XMMHYECKHE U JIOTUCTUYECKHE KOHUEHIMH pa3paboTKu
DHEPropecypcocOeperarommux  SKOJIOTUYECKH ~ O€30MacHBIX  TEXHOJOTHH  IepepabdoTKu
MPOMBIIIJICHHBIX OTXOOB.

KommiekcHast MeTtomonorus pa3paboTKH SHEPropecypcocOeperaronmx IKOJIOTHIECKH
0e30MacHbIX TEXHOJIOTUH TMepepadOTKU MPOMBIIIJICHHBIX OTXOJOB C HCIOJB30BaHHUEM
MIPUHITUTIOB «3EJICHOM) JIOTUCTUKH.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bun yuebHoi paboThl B 3auerHbix enununax | B akagem. gacax
OO0masi Tpy10€eMKOCTh M CUUIINHBI 4 144
KonTaktHas padora (KP): 1,33 48
Jlexmm (Jlek) 0,89 32
[MpakTrueckue 3austus (I13)) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
W3yuenue pa3nenos TUCHUILIAHBI 1,11 40
[TonroToBKa K KOHTPOJILHBIM paboTaM 0,56 20
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36
[TonroroBka K dK3aMeHY 35.6
KoHTtakTHas aTrectanus 0.4
By yueOnoit paboThl B 3aueTHbIx equHnnax | B actpoH. yacax

O01as TPy10€eMKOCTb M CHUIIITHHBI 4 108
KonraktHas patora (KP): 1,33 36
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
W3yuenue pa3nenoB TUCHUILIAHBI 1,11 30
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,56 15
Buj uToroBoro KOHTpOJIsi: IK3aMeH 1,0 27
ITonroroBka K 3K3aMeHY 26.7
KonTakTHas arrecramus 0.3

131




AHHOTanua padoyeil MporpaMmbl TUCHUIIMHBI «CTparernyeckoe ynpaBJjieHue
IHeprocoepesKkeHNneM B perHOHAJIbHBIX NPOMBbINILIEHHBIX KoMIuiekcax» (61.B.J1B.6.2)

1.IHesb AUCHUIIUHBI - GOPMUPOBAHUE CUCTEMHBIX U TPOGECCHOHATHHBIX HABBIKOB B
o0nmactu  sHeprocOepekeHHs Ha  pa3HbIX  [POCTPAHCTBEHHO-BPEMEHHBIX  HEpapXusx,
dbopmupoBaHre TPO(HECCHOHANBHBIX W  HMCCIEAOBATEIBCKAX HABBIKOB [0 peallU3aliu
SHeprocOeperaoux TEXHOJOTUH Ipu (PYHKIHOHHUPOBAHUHM SHEPrOOOBEKTOB, TPOMBIIIICHHBIX
MPEIIPHUATHIA U PETUOHATBHBIX TIPOMBIIUICHHBIX KOMIUICKCOB.

2. B pe3yabrare wu3yYeHHUs JUCUMILUIMHBI oOOy4yamoumuiicss 10 mporpamMmme
O0akajiaBpHAaTAa J10JI:KeH:

oBJIaleTh ciaeayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

- CIOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

- CIMOCOOHOCTBHIO TIPOBOJHUTH CTOMMOCTHYIO OIIGHKY OCHOBHBIX IPOHM3BOJICTBEHHBIX
pecypcos (ITK-10);

- CIIOCOOHOCTBIO CHCTEMAaTU3MPOBATh M 0000maTh WHYOpMAHIO IO (OPMUPOBAHUIO U
UCIIOJIL30BaHuI0 pecypcoB npemnpustus (ITK-12);

-  TOTOBHOCTHIO M3ydaTh HAy4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (ITK-13);

- CIIOCOOHOCTBIO MOJEIHPOBATH HHEPro- M pecypcocOeperaromue Mporecchl B
npomsbitnieaaocta (ITK-16);

3HaTh:

- OCHOBHBIE MOHATHUS CTPATETUYECKOTO YIIPABICHUS

- mokazaTtenu JHeprod(peKTUBHOCTH MPOMBIIUICHHBIX TPEINPHITHA W PETHOHAIBHBIX
MIPOMBIIIJICHHBIX KOMILJIEKCOB,;

- OCHOBHBIC TEHACHIIMA HW3MEHEHUS CTPYKTYpPhl DHEPronoTpedlieHuss M IOoKaszareseu
YHEProeMKOCTH B IIPOMBINIUICHHOCTH Poccuy;

- KOHLIETIUSI 1 OCHOBHBIE MPUHIIUITBI BCEOOIETr0 YIPaBICHUs YHEPTrocOepeKeHUEM;

- CYyITHOCTh METOJIOB CTPATETUYECKOTO YIPABICHHS YHEPrOCOEepEIKECHIEM;

- knaccudukaus BUAoB motepb TOP U crmocoOoB MOBBIMIEHUS SHEProcOEpekeHus B
MIPOMBINIIIICHHOCTH.

Ymers:

- TPAKTHYECKH  TNPUMEHSATH  METOJOJIOTHIO  CTPATETMYECKOTO  YIIPaBICHUS
HHEPropPECypPCOCOEPEIKEHUEM MTPOMBIIIIIEHHBIX MPEANPHUATHI U PETHOHAIBHBIX MPOMBIIUICHHBIX
KOMILICKCOB;

- COCTaBIIATH MMPOTHO3HBIN TOIJIMBHO-YHEPTrEeTUUECKH OanaHc;

- OLICHUBATh PE3E€PBbI SHEProcOEPEIKEHNS B IPOMBIIIIIEHHOCTH CyObekTOB PD

Biaagern:

- METOAOJIOTHEH  HWEepapXWYecKOro  METOoJla  CTPATEerHYecKoro  YIpaBIICHUS
HHEProcOepeKEHNEM B PErHOHATBHBIX MPOMBIIINIEHHBIX KOMILIEKCAX;

- OpPraHM3aIMOHHO-()YHKIIMOHAIEHBIM METOJIOM pealn3allii PETHOHAIBLHOW CTpaTeTud
HEProcOepexeHus;

- cmoco0aMu, METOJlaMHU W TPHUEMaMH Pa3paOdO0TKH CTPATETHWYCCKUX PEIICHUH TI0
obecrnevyeHnto dHeprocOepekeHrs B MPOMBIIIJICHHOCTH, OpPraHU3allid CHCTEMbl KOHTPOJUIMHTA
9HEeprod(H(PEeKTUBHOCTH PETHOHAIBHBIX IMPOMBIIIICHHBIX KOMIUIEKCOB W CTaHJIapTH3AIUU
OM3HEC-TIPOIIECCOB 00ECTIEUCHUS YHEPTOCOEPEKEHNUS B TPOMBIIITICHHOCTH.

3 KpaTkoe coaep:kaHue THCHUTIAHBI.

1. BBenenue. OcHOBHbBIE MOHSITHSI U ONIpe/IeieHHe CTPATErHYeCKOro ynpaBjieHusl.

[TonsTHS 3HEpPTOpECYpPCOCOSPSIKEHHUS PETHOHAIBHOTO, MPOMBINUICHHOTO KOMIUIEKCA U
MIPOMBINIJICHHOTO KIIacTepa.
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2. 3HaYeHHMe CTPATEerH4YecKOro ynpasJieHHsl JHeprocéepeskeHneM ISl NMOBBILICHUSI
3¢ PeKTHBHOCTH MPOMBIILIEHHOCTH.

Crparerndyeckoe yrpaBlIeHHE DJHEpProcOepekeHneM Kak MHCTPYMEHT MOBBIIICHUS
9HEProd(pPEeKTUBHOCTH MPOMBIIUIEHHBIX pernoHOB. COBpEMEHHbIE HayuHbIE€ HCCIIEI0BaHUS 110
pa3paboTKe M pealu3aluu CTPATEeTHi SHEProcOepekeHUs] B MPOMBIIUICHHOCTH. TOIIMBHO-
SHEepreTudyeckuid OamaHc - HMHCTPYMEHT (OpPMHUpPOBaHMS U pEANIM3alUU  CTPaTEeruu
sHeprocOepexenus. [lokazaTenu 5HEProdPPEeKTUBHOCTH TNPOMBIIUICHHBIX NPEANPHIATANR U
PETHOHAJIBHBIX ITPOMBIIIIEHHBIX KOMIIJIEKCOB.

3. CucreMHbIH aHAJIN3 OPraHM3ALMOHHO-IKOHOMHYECKHX MEpONpHUsTHHA 10
o0ecre4eHUI0 IHeprocoepekeHus B NPOMbILLIEHHOCTH PD.

OpraHu3alliOHHO-D)KOHOMUYECKUII ~ aHalu3  CTpaTeruii  pa3BUTHS  TOILUIMBHO-
JHepreTuyeckoro komiuviekca Poccum u 3a pyOesxom. OCHOBHBIE TEHJEHIMH HW3MEHEHHUs
CTPYKTYpbI dHEPronoTpedaeHusl U MOKa3aTeaeil SJHEProeMKOCTH B IPOMBIIITIEHHOCTH Poccun.
Ananm3  3(QQEeKTUBHOCTH COBPEMEHHBIX CHCTEM O0€CledYeHUss JHeprocOepexeHus B
pPEruoHaJIbHBIX MPOMBIIUIEHHBIX KOMILIEKcax Pocculickont @enepaunu. HopmaTtuBHas npaBoBast
6a3a 1o obecreueHHI0 SHEProcOePeKEHNS Ha PErMOHAILHOM YPOBHE.

4. MeTonnueckne OCHOBBI CTPaTerm4ecKoro ymnpabJieHUsl JHeprocdepe:xkeHueM B
PErHOHAJBHBIX IPOMBILJICHHBIX KOMILJIEKCaX.

KoHnuenmus 1 oCHOBHbIE IPUHIUIIBI BCEOOIIETO YIIPaBIEHUs SHEProcOEepEKEHUEM.

Hepapxuueckuif  MeTOJ  CTPAaTErMYeCKOro  yIpaBJIECHUS  SHEProcOepekeHUeM B
PETMOHATBHBIX TMPOMBINUICHHBIX KoMIulekcaXx. CyIIHOCTh MeTona. YpPOBEHb (HOPMHUPOBAHHSA
CTpaTeruy 3SHEProcOepekeHus: B  IPOMBIIUICHHO-3HEPIreTUYECKUX  KiIacTepax. YpOBEHb
(GopMHpOBaHUS PETHOHAIBHOW CTPATETHU YHEPrOCOEPEKEHUS B OTPACIAX IPOMBIIIICHHOCTH.
VYpoBeHb (HOpPMUPOBaHMS CTPATETUU SHEProcOEPEKEHUS] HAa MPOMBIIIICHHBIX MNPEANPUITUAX.
Oprann3anvoHHO-QPYHKIMOHAIBHBIA ~ METOJ]  peaM3allid  PETHOHAIBHOW  CTpaTeTuu
sHeprocoepexkeHus. MeTtoauka OOBEAMHEHUs] CTpaTeruii SHeprocOepekeHuss U COLUAIbHO-
HKOHOMUYECKOTO Pa3BUTHsI pErMOHOB. MeTo1MKa UCTI0Ib30BaHMsI BO30OHOBIIIEMbBIX HCTOUHUKOB
SHepruu Uit oOecredeHHss  3HEProd(P(EKTUBHOCTH  PETUOHAIBHBIX  IPOMBILIUIEHHBIX
KOMILJIEKCOB.

S. PeruoHajgbHBIA TOINIMBHO-D)HEPreTHYEeCKMH OajaHC KaKk aHAJMTHYECKHI
HHCTPYMEHT CTPaTernyeckoro IJAHMPOBAHMS W YIPAaBJeHHs JHeprocoepe:keHUeM B
NPOMBIILICHHOCTH.

CocraBiieHHe TPOTHO3HOTO TOIUIMBHO-PHEPreTHUECKU OajlaHca — BaXKHBIM HTall
(GopMHpOBaHUS CTPATErMU COLMAIBHO-?KOHOMHUYECKOTO pa3BUTHS peruoHa. Pa3paborka
HayYHO-0OOCHOBAHHOM CTPYKTYpbhl PErMOHAJIBbHOIO TOIUIMBHO-DHEpPreTHYecKkoro OajaHca ¢
ydyeToM pas3inyHblx BuaoB TOP B pernonax. MrepannoHHas BCTpeYHO-HAIIpaBJICHHAsS
nporenypa (GopMupoBaHUsS pETHOHAIBHBIX MPOTrHO3HBIX TOb. Metonuka  pa3paboTKu
CTpaTETHYECKUX pelIeHHH o 00eCIeUYeHUIO SHEProcOepesKeHHs B TPOMBIIIIEHHOCTH Ha OCHOBE
pernoHanbHbIX TOb. MeToa opraHu3anuy CHCTEMbl KOHTPOJUIMHTA 3HEProdp@eKTuBHOCTH
PETHOHAJIBHBIX  IPOMBIIUIEHHBIX ~ KOMIIJIEKCOB ¢ wucnoib3zoBanuem TOb. Meronuka
CTaHJapTH3aluu OW3HEC-TIPOLECCOB 00ECIeUeHHs] dHEpProcOepekeHnss B MPOMBILIUIEHHOCTH C
IPUMEHEHUEM MEXIYHAPOIHBIX CTaHAAPTOB MEHEPKMEHTA Ka4eCTBa.

6. Opraan3anMoHHO-3KOHOMHUYECKHUe MeTOobl onpeeJeHust pe3epBoB
JHeprocoepesKeHnsi B PperiOHAIbHBIX IPOMBIIIJICHHBIX KOMILJIEKCAX.

Knaccupukanus BumoB mnorepp TOP u  pesepBoB  sHeprocOepexeHHs B
npoMmbliieHHOCTH. OOOCHOBaHHE BBIOOpAa CHCTEMBl KIIOUEBBIX IOKa3aTeneil Ui OLEHKH
pe3epBOB dHEProcOepeKeHNsI B perMOHAIbHBIX MPOMBIIUIEHHBIX KoMILiekcax. O1eHKa pe3epBoB
sHEeprocOepexeHrs B MPOMBIIUIEHHOCTH cyObekToB Poccuu. MoauduinmpoBanHas mpoueaypa
MIPOBEJCHUS KOMIIJIEKCHOTO IHEPreTUYECKOT0 0OCIEe0BaHUS PETHOHAIBHBIX MPOMBIIIIEHHBIX
KOMILIEKCOB.

4. O0beM yueOHOI TUCIUIIHHBI
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Buyx yueOHol paboThl B 3auerHbx eqnunnax | B akagem. gacax
O01wmas TPy10eMKOCTh JHCHUILINHBI 4 144
KonraktHas pa6ora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
ITpaktuueckue 3ausatus (I113) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
M3yuenue pa3faenos TUCHUILIAHBI 1,11 40
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,56 20
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 1,0 36
IToaroroBka K sK3aMeHY 35.6
KonTakTHas arrecramus 0.4
Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax

O01ast TPY10€eMKOCTh M CHUTITHHBI 4 108
KonTaktHas padora (KP): 1,33 36
Jlexmum (Jlek) 0,89 24
ITpakTnueckue 3anstus (113) 0,44 12
CamocrositesbHasi padora (CP): 1,67 45
W3ydeHue pa3aenoB TUCHUTUIMHbI 1,11 30
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,56 15
Buj uTOroBoro KOHTpoOJIsi: 3K3aMeH 1,0 27
ITonroroBka K sK3aMeHY 26.7
KonrakTHas atTecTanus 0.3

AHHOTanus padoveil nporpaMmsl AUCHUIINHBI «[IMHY-aHAIHU3 U ONITHMM3 AN
Hepro3ppeKTHBHOCTH XUMUYEeCKHX Mpou3BoacT» (b1.B./[B.7.1)

1. Hdeap AMCHUIUIMHBI — MPHOOPETEHUE CTYAECHTAaMU TEOPETUYECKUX 3HAHUA U
NPaKTUYECKUX HaBBIKOB B 00JacTH NHHY-aHAIM3a M ONTHMH3ALUsA SHEProdpdekTuBHOCTH
XUMHYECKMX NPOU3BOJCTB, C ILEJNbI0 pEHIEeHMs 3a/Jay MOBBIIIEHUS HHEProddhPexTUBHOCTU
HedTerazoxumuueckoro komriekca (HI'XK).

2. B pe3yabraTe u3y4YeHUs] IUCHUIUIMHBI OOy4YalOIIMiicd MO mporpamMme
0akajaBpHaTa qOJIKEH:

oBJajeTh ciaeayommumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO HCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B
npoecCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYecKOro aHajliu3a |
MO/ICIIUPOBaHHUsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccaenoBanus (OITK-2);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

- TOTOBHOCTHIO HM3yuyaThb HAay4YHO-TEXHHYECKYI0 HH(POpMAlMIO, aHAIN3UPOBATh
OTEUECTBEHHBIH U 3apyOC)KHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

- CI0COOHOCTBIO MOJINIMPOBATH SHEPTO- U pecypcocOeperaroiye mporecchl B
npombitiearocty (ITK-16);

3HaTh:

— KJIacCU(HKAIMIO METOJIOB MUHY-aHATIN3a, TPUMEHEMbIX B TeroBbIX ceTssx HI'XT;

—3aJayy, penlaemMple B KOHKPETHBIX YCIOBHAX IIPOU3BOJACTB COIVIACHO CTaINASAMH
«JTyKOBUYHOH 1uarpaMMbl» npoexktuposanus npeanpustiuii HI'XK;

— OCHOBHBIE  TOJIOXKEHHUSI ~ TEPMOJUHAMHKHM M  KOHCTPYKIIMH  TEMJIO0OMEHHOTO
000py10BaHUSI.

Ymers:
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— IPUMEHATh METOJAbl NMUHY-aHAJIU3a AJIsi MOCTPOEHUSl TEIUIOBBIX CETeM MpeanpusiTHil
HI'XK ¢ MUHUMAaNIBHBIM KOJIAYECTBOM TCINIOOOMEHHUKOB;

—OpPOBOJIUTh  aHaKM3  TEIUIOBBIX  CETeM  MpeAnpHUsITHH  XUMHYECKOro |
He(TEra30XuMHYECKOro MTpOoQuUis, COCTOSAIIMX M3 HECKOJNbKUX TOPAYUX U HECKOJbKHUX
XOJIOJIHBIX TIOTOKOB;

— BBISIBJIATH TOYKM MOJKIIIOUEHHUS TEIUIOOOMEHHOrO O0OpyIOoBaHUS KaKk B 30HE
peKymnepanuy TEeIJIOBbIX IOTOKOB, TaK M B 30HAX IMPUTOKA U ChEMA TeEIUIa BHEIIHUMHU
YTHWINTAMU;

— IJIAHUPOBATh TEXHOJOTMUYECKHE CXEMBI, COJepKAIIUe TEIUIO0OOMEHHOE 000pyI0BaHNUE,
o0OecrieunBaroIie ONTUMAJIbHBIA TOJIBOA W OTBOJA TEIUIA BHEUIHUMH YTUIUTAMH IpU
ONTUMAJIFHOM TIIONIAIA TOBEPXHOCTH TEIIOOOMEHA TEIII0O0OMEHHOTO 000PYy/I0BaHHUS.

Baanern:

— METOJIOJIOTHEH pacuéra TEII00OMEHHOT0 000pYI0BaHUs (TEIII00OMEHHHUKOB «Tpy0a B
TpyOe», KOKYXOTpyOUaThIX TEIIOOOMEHHUKOB, MIIACTHHYATHIX TEMIO0OMEHHUKOB;

— METOJIaMH  TMOCTPOCHUSI TEMIIEPATypPHO-IHTAIBIUNHBIX JAUarpaMM JJisi  CHUCTEM,
BKJIFOYAKOLIUX FOPSIYUE U XOJIOJAHBIE TIOTOKH;

— METOJaMHM HaxOXXJCHHsS TOYKM IMHHYA JUIs pacuyéra ONTUMAJIbHOIO COOTHOILEHUS
JHEPro3aTpar U MOBEPXHOCTH TEIJI0O0OMEHA;

— METOJaMH NMMHY-aHaJIN3a, BKIIOYAIOIINX CETOYHbIE AUArpaMMbl U TaOJIMYHBIH METONI.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

OcCHOBHBIE TOHSATHS TEPMOJAMHAMUKH, TEIIOBBIE MPOIECCHl, MPOUCXOMASIINE TPHU
nepexojie yepe3 MOBEPXHOCTh TEII000OMeHa, SHTanbIus. [IpuHIunbel paboThl TEMI00OMEHHOTO
o0opynoBanus. OCHOBHBIE KOHCTPYKLIMM TEIJIOOOMEHHBIX ammapaToB. [IpuHiunsl pacuéra
TErI000MEHHUKOB.

OOmiass XapakTepUCTUKAa METOJOB IUHY-aHaIM3a, NPUMEHSEMbIX MJi1 ONTUMHU3ALUU
sHepropecypcoddPekTUBHBIX XUMHKO-TexHOonoruueckux cucrem (OPD-XTC). TemneparypHo-
SHTAJIBIUNHBIC KPHUBBIC, TOUKA MUHYA, TOPAYNE U XOJOJHBIE MOTOKH, PEKyNEpaIus TEIUIOBOU
SHEPIHH B TEIUIOOOMEHHBIX cucTeMax npennpusatuii HI'XK.

Meronuka IIPOEKTUPOBAHMS pecypco- u SHEProcOeperarommx XTC.
«JIykoBnuHas quarpammay. Y 1ydnieHue IpOEKTOB C MOMOIIbIO MUHY-aHAIHN3a.

[locTtpoeHne cOCTaBHBIX KPHMBBIX TEXHOJIOIMUECKHX IIOTOKOB U  ONpEIelIeHue
SHEpPreTHyYeckux 1meneid. TexHomormyeckue TMOTOKM Ha  TEeMIEpaTypHO—3HTAIBIUUHON
I0CKOCTH. [IOHATHS MOTOKOBasg TEMIOEMKOCTh, MUHUMAJIbHAS PAa3HOCTb TEMIIEPATyp MEXIY
TEIJIOHOCUTETISIMU B TETNIOOOMEHHBIX allaparax.

Pemenue 3a1ay ¢ OJHUM TOPSIYUM MOTOKOM (TEIJIOBOW MCTOYHUK) U OJTHUM XOJIOJHBIM
MOTOKOM (TEeIJIOBOM CTOK); C HECKOJBKUMHU TOPSYUMHU U XOJIOJHBIMU TOTOKAMHU.

3aBUCUMOCTH OOIIEH CTOMMOCTH TEIIOOOMEHHOW CHUCTEMBI, BKIIOYAIOIIYI0 CTOMMOCTh
000py/I0BaHUsI U CTOUMOCTb BHEITHUX YTUIUT, OT BeNW4rHBI ATmin..

MeTtoapl MMHY-aHATN3a, PEeLIaeMble C TIOMOIIbIO AJITOPUTMa TaOIMYHOM 3a/1a4u (METO, €
MIOMOII[BI0 KOTOPOTO MOXKHO 0€3 MOCTpOeHMs I'paMKOB BBIUUCIATH LIEJEBbIE SHEPreTUUYECKHE
3HAYCHMS); pEIIaeMble C TOMOIIBIO JeNeHUs] CUCTeMbl MOTOKOB XTC Ha TEIIOBOM CTOK U
TEIJIOBOM UCTOYHUK, PEIIAEMbIE C TOMOIIBIO CETOYHBIX JUATPAMM.

Pacuérel B mnuHY-aHaNM3€, OCYIIECTBISEMBbIE C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
nporpamm o6rmeit focrynHoctd (HINT u T.1.).

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auernbix | B akanmem.
Bupl yueGHOI paboTh eIUHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonrakthHas paoora (KP): 1,3 48
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Jlexumu (Jlek) 0,4 16

[Tpaktuueckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosATeNnbHOE 3YYeHUE Pa3esioB JUCIUIUIMHEI 17 59,8
KoHTtakTHas camocTosTenbHas pabora ' 0,2
Bua koHTpos: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actpoHom.

Bunel yue6HOI paboTh eIUHULIAX yacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 81
Konrakthas patdora (KP): 1,3 36
Jlexuunu (Jlek) 0,4 12
[Tpaktrueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeIOB JUCIIUILIMHBI 17 44,85
KoHTtakTHas camocTosTenbHas pabota ' 0,15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUIIMHBI «O1leHKA BO3/1eliCTBUSI XUMHYECKUX
NMPOM3BOJCTB Ha OKpYyxkawmyio cpexy» (b1.B.JIB.7.2)

1. Heab AuCHUNJMHBI - 32JI0KUTh Y CTY/ICHTOB OCHOBBI 3HAaHUM 110 OIICHKE BO3JICUCTBUS
XUMUYECKUX IPOU3BOACTB HAa OKPYKAIOUIYIO Cpeay; JaTh TEOPETUYECKHE MPE/ICTABICHUS O
Pa3IMYHBIX TUIAX M BHJAX SKOJOTMYECKHX SKCIEpPTU3; HAyYUTh MCIIOJIb30BaTb METOJbI U
NPUHUMUIIBI OLEHKH BO3ACHCTBUS Ha NPUPOAHYIO CpEAy U NPOBEAECHHUS TIOCYIapCTBEHHOU
9KOJIOTUYECKOM IKCIIEPTHU3BI.

2. B pe3yabtare wu3yyeHHs MCHMUIJIMHBI O00y4yalouuiicsi 10 Mporpamme
0akajiaBpuaTa 10JI/KeH:

oBJIaieTh ciaeayrmumu odmenpopeccuonaabubiMu (OIIK) komnerenuusamm:

-CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IHUCHUIUIMH B
npodecCHOHANBHOM  AESITeTbHOCTH, TMPUMEHSATh METOJbl MaTeMaTHYecKOTO aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

oBJafeTh ciaeayromumu npogeccnonanbubiMi (IIK) komnerenuusivn:

- TOTOBHOCTBIO M3ydaTh Hay4YHO-TEXHHYECKYI0 HUH(GOpMAIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccnenoBanuit (ITK-13);

- CIIOCOOHOCTHIO MOJIENIMPOBATH AHEPTO- U pecypcocOeperaroiye nporecchl B
npomeinuieHHoctd (ITK-16);

3HaTh:

- O B3aMMOCBSI3U HKOJOTHYECKUX MPOOJIIEM C TEXHHYECKUMH, OPraHU3alMOHHBIMH U
HKOHOMHUYECKUMU MPoOIeMaMi KOHKPETHOTO IIPOM3BOICTBA;

- OCHOBBI OLIEHKM BO3JIEHCTBUS IMPOMBIIIJIEHHBIX MPEANPUATHI Ha OKPYXKAIOIIYIO0 Cpely
Y OCHOBBI YU€HHS MTPABOBBIX OCHOB NMPUPOAOIOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEeIbl.

Ymern:

- TPUMEHATh METOJbl aHaM3a W OIECHKH aHTPOIIOTEHHOTO BO3JCHCTBUS Ha
OKPYXAIOLIYIO CPELY;

- 00001maTh U 00padaThIBATh FIKCIIEPUMEHTATIBLHYIO HH(POPMAIIHIO B BUI€ OTYETOB.

Baagern:
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- METOJlaMU pELIEHUS SKOJOTMYECKHX 3aJady IO OLIEHKE BO3ACHUCTBUS DPA3IMUYHBIX
IIPOU3BOJICTB HA OKPYXKAIOLIYIO CPENY.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

Moaynb 1. DKOTOTMYEeCKHUil aHATIU3 TEXHOJIOTHH

Tema 1. MeTobI OLIEHKH TEXHOJIOTUH Mpou3BocTBa. O0mue MOHATHI. MeTObl OIICHKU
Ha BCeX OTamax CTENeHH HKOJOTMYECKOM ONAacHOCTH CHOCOOOB  IPOM3BOJCTBA U
TEXHOJOTMYECKUX IEPENeNIOB, BbIXOJAOB TEXHOJOTMM B IPUPOJHYIO CpELy, OLEHKHU
9KOJIOTMYECKON OMACHOCTH NPOAYKLIHMH, €€ HCIIOJIB30BAHMS M XPAHEHMs, a TAKXKE ONAaCHOCTU
XpaHEHUsT U MUCHOJNb30BaHUs OTXO0A0B. HopMaTuBHas OCHOBa 3KOJOTMYECKUX OLIEHOK -
JEUCTBYIOIME HOPMATUBbI TEXHOJIOTUHU CBHIPbS, 36MJIEEMKOCTH, PECYPCOEMKOCTH, OTXOIHOCTH, a
TaK)K€ CAHUTAPHOTUTMEHUYECKUX U IKOJIOTMUECKUX HOPMAaTHBOB

Tema 2. Knaccudpukanum oTpacield IO CTENEHH SKOJIOTMYECKOW  OMacHOCTH.
AOCOIIOTHBIE M YyJEIbHBIE MOKA3aTeNId BOJOEMKOCTH, 3€MJIEEMKOCTH, OTXOJHOCTH OTpaciu
MHJEKC DKOJIOTMYECKON OIAaCHOCTU OTPACIU NMPOMBIIUIEHHOCTH. COOTHOLIEHHUE YIEIbHOTO Beca
OTpaciy B BaJOBOM IMPOMBIIIJICHHOM MPOAYKTE U J0JH B 0OIIeM oObeMe BHIOPOCOB, a TaKKe
00BbEeMBI, pa3HOOOpa3ue U TOKCUYHOCTh BBIOPAChIBAEMBIX BEILECTB - KOAPGUIIMEHT TOKCUYHOCTH
BBIOpOCOB. ['pynmupoBKa oTpaciieil o 3KOJI0TrHYECKON OMAaCHOCTH BEIOPOCOB U COPOCOB.

Tema 3. Oxonormyeckass oleHKa TeXHOJIOTWH. Ilokaszarenu 3KOJOrMYECKONW OLEHKU
TEXHOJIOTHIl: TEXHOTE€HHbIE, SKOJIOT0-TEXHOI€HHbIE U SKOJIOI0-IKOHOMUYECKUE XapaKTEPUCTUKH.

TexHOreHHblE XapaKTEPUCTUKU - MaTepUANbHBI M 3HEpPreTHYecKuil OajaHchl C
BBIJICJIEHUEM OTXOJI0B, BEIOPOCOB, COPOCOB. XapaKTEPUCTUKH HCTOYHUKOB BEIOPOCOB U COPOCOB.
VYpoBHM 1IyMa, BHUOpaiuii, 3J€KTPOMAarHUTHBIX, HOHU3UPYIOIIMX M TEMJIOBBIX H3IyYEHUH,
pa3Mepbl CAHUTAPHO-3ALIUTHBIX 30H U JIp. DKOJIOr0-TEXHOT'€HHbIE XapaKTEPUCTUKH - IPUHIIUIIBI
U CXEMbl MaJIOOTXOJHBIX U 0E€30TXOAHBIX, PECYPCO- U SHEProcOeperarux peleHui, cuctem
OUYHUCTKH BBIOPOCOB U COPOCOB, CIIOCOOOB YTHIIU3AIMH U MIEPEPAOOTKH OTXOA0B MTPOU3BOICTBA U
JMKBUJIALIUU TEXHUKH IO UCTEUEHUU CPOKOB €€ IKCILTyaTaluu. PacyeT BO3MOKHBIX aBapUHHBIX
CUTYalui, COITPOBOXKAIOIINXCS BBIOpOCaMH M cOpOCaMu BPEIHBIX BELIECTB, C YUETOM BPEMEHH,
Macchl M 00beMa, a TakkKe CHOCOOOB M CXEM JIMKBUJIALMM aBapUHHBIX CHUTyallMd U UX
IIOCJIEICTBHM.

DKOJIOr0-9)KOHOMHUYECKNE XAPAKTEPUCTUKHM: pacyeTbl 3aTpaT Ha JKOJOTHYECKUE
MEPONPUITHS IPU pa3pabOTKE U IKCIUTyaTalluM TEXHOJIOTMU U CPAaBHEHHE UX C DKOJOTUYECKUM
ylepOooM OT TEXHOTEHHBIX BO3JIEHCTBUH; pacdeTHbIE 1IEHOOOpa3yole XapaKTePUCTUKU HOBOU
TEXHUKH U TEXHOJOTMU C YYETOM DSKOJOTHYECKHX COCTaBJISIOUINX; pPAacUYETHbIE YyAeIbHbIE
BEJIMYMHBI yliepOa Ha eIMHUILYy BbIOpoca (KOHLEHTpalMK), IUIaTexeld Ha eAMHUIly yiiepda u
CpPaBHEHME UX C HOPMAaTUBHBIMU ITapaMeTpaMHu.

Tema 4. OCHOBBI METO/IOB DKOJIOTU3ALMH TEXHOJIOTMI. Y POBHU IPOM3BOJCTBA, OCHOBHBIE
TE€XHOJIOTUYECKHE CUCTEMBI U MOACUCTEMBI MPOU3BOACTBEHHBIX IpolieccoB. DakTopsl BIUSHUS
Ha MHTEHCUBHOCTb NPOLIECCOB U KOJUYECTBO BEIOPOCOB M OTX0/10B. MeTO/Ibl OUUCTKH BHIOPOCOB
U cOpocoB. 3aMKHYTbl€ LUKIbl U CHCTEMBbI BOJOCHAOXKEHMs. Be30TXOAHbIE TEXHOJIOTUU.
MOHHUTOPHHT HCTOYHHUKOB 3arpsI3HEHUS OKPYKAIOIEN Cpebl

Tema 5. Oxonornyeckas O0€30MaCHOCTb JIOOBIYM  YIJIEBOJOPOAOB U JIMHEHHBIX
coopykeHHui. TexHoJornueckue OoCOOEHHOCTH J00bIUM He(PTH M raza Ha Cylle W HOJBOJHOM
nienbgde, NeTalbHbI aHaIM3 BIMSHUSA Ha OKPYXaloIIylo cpeny. JlokpuTuueckoe U aBapuiiHOE
COCTOSIHUE TPYOOIIPOBOJHOTO TPAHCHOPTAa HA OCHOBE JAHHBIX HA3€MHOTO U JAMCTAHIIMOHHOTO
MoHuTopuHra. Meronpel ' MC-TexHonornii Juisi IpOrHO3UPOBAHMS U JIOKAJIU3ALMH TOCIEACTBUN

Tema 6. Metoab!l nepepabOTKH OTXOJI0B U PEKYIbTUBALMY JaHIIAa(TOB. Y TUIM3ALUS U
00e3BpeKMBaHUE TOKCUYHBIX  OTXOJOB, TEXHOJOIMM U  THEpPCHEKTUBBl  BTOPHUYHOTO
UCMoNb30BaHusA. TexHomorndeckue M OHOJOTMYECKHE OTamlbl pPEKYIbTUBALMM 3€MeNb U
Bo10eMOB. [IpoGiemMbl yTUIN3auu TBEPAbIX OBITOBBIX OTXOO0B

Monyib 2. OueHka BO3IEHCTBUS Ha OKPYKAIOLLYIO CpENY

Tema 7. HopmupoBanue u oleHkKa Bo3AeWcTBUA Ha mpupoay. OleHKa Kak MpOTHO3
OTKJIOHEHUI OT HOPMBI, CAHUTAPHO-TUTMEHNYECKOE HOPMUPOBAHUE U €r0 HEJOCTATKH, HOPMBI
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KauecTBa BO3/yXa, BOJbI, IMOYB, HKOJIOTMYECKOE HOPMHUPOBAHHE, METOJBI OLEHKH, MPOEKTHI
MIPEACIbHO JOIMYCTUMBIX BBIOPOCOB U COPOCOB.

Tema 8. Cdepsr onenkn. Ilpomeccel BosmelicTBus. OO0nacTu  YeIOBEUECKOM
NEeSTeIbHOCTH, TNle HauboJiee pacnpocTpaHEeHa OICHKA IMOCIEICTBUIN; (UHAHCOBbIE OCHOBAHUS
OICHKHW (TUIaTEXHM 3a 3arpsA3HEHHE W pa3MEUICHHE OTXOJ0B); TeorpaduvyecKrue OCHOBAHUS
OIICHKH, TUIThI BO3JICHCTBHI U MOCJICICTBUH.

Tema 9. CkpuHuHI, oOlpeneaeHre MaciuTadoB (CKONMHI), MPOTHO3UPOBAHMUE.
Copepxanue npeaBapuTelabHOW oneHKH B Poccum u 3a pyOexoM, TUINUYHBIE BOMPOCHHKH,
OTTACHBIC M TEXHUYECKU CII0KHBIC O0BEKTHI, CIOCOOBI IPOTHO3UPOBAHMS, OIICHOYHBIC MATPHUIIBIL.

Tema 10. OrneHka coUMaIbHO-?PKOHOMHYECKUX MOCIEACTBUM. [[Ba pa3HBIX MOAX0/a B
OIICHKE TOCJICJICTBUN B YCJIOBHUSIX pEaM3allMU MPOEKTa B OJHOPOIHOM M Pa3HOPOJHOM cpere,
3aJjaud OLIGHKH C TO3ULUN COIHUAIbHBIX HOPM, THUIIBI COLIMAJIBHBIX MOCIEACTBHUM, MOHATHE
OIICHKM pHUCKa, OILIEHKAa pHUCKAa IJis 3J0pPOBbsS HACEJICHUs, OLIEHKAa pPHUCKa JJsi 3J0POBBS,
CBA3aHHOTO C 3arpsA3HEHHEM M IIyMOM, 3KOHOMHYECKas OlLEHKa MPUYMHEHHOro Yyiiepda
3JI0POBBIO, SKOHOMHYECKAs OIICHKA YIIepOOB U ee mpaBoBas Oa3a.

Tema 11. Ouenka Bo3aelcTBUUA M 3KcnepTu3a. Llenb skcnepTusbl, rocygapcTBEHHAs U
00IIIeCTBEHHAs] JKCIIEPTU3a, JKOJOTUYECKAasl JKCIEPTU3a, MPUHIHUIBI IKCIEPTU3BI, MPUMEPHI
sKcrepTu3. AyauT u MoHuTopuHTr. Llens ayaurta, BUIBI ayauTa, ayIuT KaK OLIEHKAa PHUCKa,
DKOJIOTUYECKHUN AyIHT.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI CIMHMIIAX gacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
Konrakthas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
CamocronTesannas padora (CP): 1,7 60
CamocTosiTeNbHOE U3YUEHHE Pa3/IeTIOB JUCIUILIMHBI 17 59,8
KoHTtakTHas camocrosiTenbHas paboTa ’ 0,2
Bujx koHTpoOJISi: 3a4eT / IK3aMeH - 3auer

B 3auetHbix | B actpoHOM.

Bunet yaeGHoI paboTh €IMHUIIAX qacax
O01asi TPy/10eMKOCTh THCHHMILJIMHBI 10 Y4e0HOMY IJIAHY 3 81
KonraktHas patdora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSITENIbHOE U3YUYEHHE PA3AEIO0B TUCIUIUIMHBI 17 44,85
KonTakTHas camocrosiTenbHas paboTa ' 0,15
Bupa xouTpossi: 3a4er / 3k3amMeH - 3auer

AHHOTaNus padoyeil NPOrpaMmMbl JUCHUILIMHBI «OCHOBBI MH:KMHUPHHT A
JHepropecypcocoeperaluux XuMUKO-TexHoJaoruyeckux cucrem» (b1.B./1B.8.1)
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1.Hesn pucuunauHbl «OCHOBBI MH)KMHHUPHUHIA 3HEPIOPECYPCOCOEPETAIOINUX XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM»:
-(opMupoBaHre TOHATHI U BUAOB MHKUHUPHUHTA,
- U3yYE€HHUE OCHOBHBIX ITPOLIEYP KOMIIbIOTEPU3UPOBAHHOIO NHKUHUPHUHTA;
-MU3y4yEHUE OCHOBHBIX HAIPABICHUIN COBPEMEHHOM TEOPUH HCKYCCTBEHHOTO
WHXUHUPHUHTA.

2. B pe3yabraTe u3y4YeHUs] UCHUILVIMHBI OOy4YalOIIMiicd 1O mporpamMmme
0akajlaBpuaTa J0JIKeH:

oBJaJeTh ciaeayomumu oomenpopeccnonaibubiMu (OIIK) komnerennuamm:

-CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYUHBIX JIHUCHUIUIMH B
npoeCCUOHATBHON  AEATENbHOCTH, NPUMEHATh METOJbl MaTeMaTHYeCKOro aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-2);

oBJajeTh ciaeayomumu npodeccuonaababiMu (IIK) komnereHunsiMu:

- CITOCOOHOCTBIO CHCTEMAaTHU3UPOBaTh U 0000maTe HHGOPMAIHIO 0 (OPMHUPOBAHHUIO H
UCIIOJIb30BaHuI0 pecypcoB npennpusitus (I1K-12);

- CIIOCOOHOCTHIO MOZIEIIMPOBATH HHEPTO- U pecypcocOeperaroiie nporeccs B
npombinuieHroctd (I1K-16);

3HaTh:

-OCHOBHbIE BUJIbl UH)KUHUPUHTA;

- pyngameHTanbHBIE OCHOBBI KOMITBIOTEPU3UPOBAHHOTO WHKHMHUPUHTA,

- PEMHKUHUPUHT OU3HEC MIPOLIECCOB

-nonsitie  EnmHoro  mH@opmanmonHoro mpoctpanctBa (EUII), wm  Enunoit
undopmarnmonnoit cpeast (ENC).

YMeTs:

- COCTaBUTh OM3HEC-TUIAH OpraHu3aluu

Bnaners:

- MHOTOYPOBHEBBIMH W MHOTO3TAIHBIMH Pa3padOTKaMU M MCCIIEA0BAaHUS MPOEKTOB C
HIMPOKUM NpuMeHeHueM OBM

3. Kparkoe conep:kanue IHCHUIIHHBI:

Paznea 1. Onpenesienne MHXKUHUPHHTAa. Buabl. VHXUHUPHUHT — 3TO KOMIUIEKCHAS
TEXHUUYECKas, pacueTHO-rpauueckas, OpraHu3allMOHHO-TEXHUUECKasl, TEXHUKO-3KOHOMHYECKas
U KOHCYJIbTATHUBHO-TEXHHUYECKAsl  JEATEIBHOCTb, KOTOpas  peaJn3yeT  BBINIOJIHEHHUE
pa3HoOOpa3HOW  HAy4YyHO-HUCCJENOBATENIbCKOMW,  MPOEKTHO-KOHCTPYKTOPCKOW,  pacdeTHo-
AHAJTUTUYECKON, OPraHU3allMOHHO-YIIPABICHYECKONW U TEXHUKO-I)KOHOMHUYECKON paboThl Ha BCEX
JTamax JKU3HEHHOro IMKJIa (MPEANPOEKTHBIE HCCIIECJOBAHMS, TEXHUKO-DPKOHOMUYECKOE
00oCHOBaHME; OM3HEC-TUIAHUPOBAHKE; YIPABICHUE MPOSKTHPOBAHUEM; Pa3paboTKa MPOEKTOB;
CTPOUTENILCTBO M IYCK B JKCIUTyaTallMi0; YIPaBICHUE OKCIUTyaTallued U TEXHUYECKUM
o0CITy’)KUBaHMEM) JIOOBIX MPOU3BOJCTBEHHBIX cHcTeM, B ToM uucie XTC, TeXHHYECKHX U
counanbHO-3KOHOMHUYecKUX cucteM. CiaoxHbM XTC cOOTBETCTBYIOT MPOU3BOICTBA, BXOASIINE
B CTpPYKTypy npeanpustuii u uenei mnocrtaBok (LIII) HedTerazoxumuueckoro KomIuiekca
(HT'XK), TernnosHepreTH4eckoro u MeTallyprudeckoro KoMIuieKca.

B Hacrosimiee Bpems BBIIEISAIOT CIEAYIOIIME OCHOBHBIE BHUABl WH)XXWUHHPHUHIA:
(G yHKIIMOHATIbHO-ITPOU3BOICTBEHHBIH, KOMIUIEKCHBIN TEXHUYECKUH, CTPOUTEIIBHBIH,
AKCIUTYaTal[MOHHBIN, MEXTYHAPOAHBIN U KOMIIBIOTEPU3UPOBAHHBIM.

Bunel ¢GyHKIMOHATBEHO-TIPOU3BOJICTBEHHOTO WH)XXMHHMPUHTA MO OTpacisiM U cdepam
JESATEIIBHOCTH SKOHOMMKH, a TAKXKE 110 OTPACIIIM TEXHUKH:

— Cucremorexnuka (System Engineering); — Xwummudeckas TexXHHMKa (XMMHUYECKHI
UH)KUHUPUHT, XHMHUYECKas WHXKEHEepHus), WIA B PYCCKOSA3BIUHOW HAyYHO-TEXHHUYECKOU
JTUTEpAType — «IPOIECCHl M ammapaThl xumudecko texnomorum» (Chemical Engineering); —
WHXUHUPUHT (MHXEHepHs, TEeXHHMKa) XUMHKO-TexHojorumueckux cucreM (Chemical Process
Engineering), uin B pycCKOS3bIYHONW HayYHO-TEXHUYECKOM JIUTEpaType — «pa3paboTKa XUMHKO-
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TEXHOJIOTHYECKUX CHCTeM»; — DHepreruueckas Texuuka (Power Engineering); — TermnorexHnuka
(Heat Engineering); — Mammnoctpoenue (Mechanical Engineering); — Jloructuueckasi TeXHUKa

Paznen 2. KomnboTepu3npoBaHHbIii (AaBTOMATH3MPOBAHHBIN) HWHKUHUPHHT
(Computer-Aided Engineering) — MYJIbTHIUCIUIUIMHAPHEIE, MHOTOMAaCIITaOHBIC
(MHOTOYpOBHEBBIC) W MHOTOATAIHBIC Pa3pabOTKW U HCCICAOBAHUS IMPOCKTOB C IMUPOKUM
npumenenneM OBM, obecneunBaromue aBTOMaTHU3WPOBAHHOE BBIIIOJHEHHE BCEX BHJIOB
MH)KEHEPHO-TEXHUYECKUX pa3pabOTOK MO CO3JAaHHUI0 TEXHUYECKUX CHUCTEM W IPOMBIIIICHHBIX
00BEKTOB HAa OCHOBE LIMPOKOIO HCIIOJIB30BAHUS CPEJCTB U OOOPYIOBAHHUS BBIYMCIUTEIBHON
TEXHUKH, a TaKKE€ HAYKOEMKHX HH(OPMAIIMOHHO-KOMMYHHMKAIMOHHBIX TexHonoruid (MKT),
BKJIIOYAsi HMHCTPYMEHTAJIbHbIE KOMIUIEKCHl TEXHMYECKUX UM MPOrpaMMHBIX CpPEIICTB
aBToMaTu3upoBaHHOro mnpoektupoBanus wusnenuii  (Computer-Aided Design — CAD-
TEXHOJIOTHi1); MHCTPYMEHTAJIbHBIE KOMIUIEKCHl KOMIBIOTEPU3UPOBAHHOW HHTETPUPOBAHHOM
noructrdeckoit nopaepxku (Computer-Aided Logistics Support — CALS-TexHonoruit), mo mepe
COBEpIICHCTBOBAHUSA KOTOPBIX CYIIECTBEHHO pACHIMPUICS CHEKTP OXBaThIBAEMbIX HMU
byHKINH.

Pazgen 3.0cHOBHble mNpoUeAYPbl KOMNbIOTEPU3UPOBAHHOIO0 WHKMHHUPHUHIA.
['mobanpHBIC ceTeBbIe MHPOPMAITMOHHO-KOMMYHUKAIMOHHBIC TexHoJoruu 1 CALS-texHomorun
(Continuous Acquisition and Lifecycle Support -nenpepbsiBHas nHOOPMAIHOHHAS MTOAACPIKKA
MIOCTaBOK M JKU3HEHHOTO IuKIiIa nnenuil). [lonsitue Ennnoro nHhopMamoHHOTo MpoCTpaHCTBa
(EUIT), unu Enunoit unpopmarmonnoit cpeast (EMC). Crangapr 1SO 10303 STEP (STandard
for Exchange of Product model data). Cranmapr oOMeHa MaHHBIMH O MOJCIH IPOIYKTA
(u3menus). ABroMmatusupoBanubie (komnbrorepusupoBannbie) CAE/CAD/CAM-cucremsr: CAE
(Computer Aided Engineering) — aBromaTtu3upoBaHHble cucTeMbl uHXuHUpUHTa;, CAD
(Computer-Aided Design) — aBTOMaTH3UpOBaHHbIE CHCTEMBI mpoektupoBanus;, CAM
(Computer-Aided Manufacturing) - aBToMaTu3upoOBaHHBIC CHCTEMBI IIPOU3BO/ICTBA.

Paznen 4. CymiHOCTb OCHOBHBIX 3TanoB ku3HeHHOro nmkiaa (KL[) texmuueckmx
CHCTEM U NMPOU3BOJACTBEHHBIX 00beKTOB. [Ipu BBITOJHEHUU OCHOBHBIX BHJIOB HHXKWHUPHHTA
pealu3yloTcs:  MPEANpPOCKTHbIE  HCCIENOBAaHUS,  IUIAHUPOBAaHHME  OW3HEC-TIPOLIECCOB,
POCKTHPOBAHNUE, CIICIATILHBIE TIOCIICIPOCKTHBIE Pa3padOTKH.

[IpennpoekTHble HCCIENOBAaHUS — aHalW3 pBhIHKA (MApKETUHT) MPOAYKIUU W YCIYT,
MOJITOTOBKA TEXHUKO-?PKOHOMHUYECKOTO 0OOCHOBAHUS MPOEKTA CO3[aHUsI TEXHHYECKON CHCTEMBI
WIM TPOU3BOACTBEHHOTOo o0bekTa (mpemnpusartus, LII), cocraBnenune OuzHec-IIIaHAa,
WH)KEHEPHBIE W3BICKaHUS (Tomorpaduueckasi CheMKa, HCCIEOBaHHUE TPYHTOB, pa3padoTKa
TUTAHOB Pa3BUTHUSl PETHOHOB, TPAHCIOPTHOW CHUCTEMBI M APYrol MHQPPACTPYKTYphI, a TaKKe
KOHCYJIbTAIIMH ¥ HaJ[30p 32 MPOBEICHHEM JaHHBIX padoT.

CocraBrnenue OW3Hec-TUIaHA TPOEKTA, KOTOPBIM MpPEACTaBiIsieT CO00M KOMMEpUYECKU
JOKYMEHT, BCECTOPOHHE OOOCHOBBIBAIOLIMI I1€J€COO00PAa3HOCTh pealu3alii IMpOeKTa |
OIICHUBAIOIINI KeJlaeMbIe PE3YIbTaThl TOTO MPOEKTA.

CocraBnenue OHW3HEC-IJIaH OpTraHU3AlMH, TMPEACTABISIIONIETO CcOo00M crenuaibHO
CTPYKTYPUPOBAHHBIN JOKYMEHT, B KOTOPOM OIMCBHIBAIOTCS BCE OCHOBHBIC BHUIBI U ACHEKTHI
OpraHU3aI[MOHHO-YIPABICHUYECKONW, (MHAHCOBO-O)KOHOMUYECKOW U  MPEANPUHUMATEIHCKON
JEeSTENIbHOCTH OyAyIlel opraHuzanuu (MpeAnpusTUs, KOMIaHUU, GUPMBI); C UCIOIB30BaHUEM
merononorun SWOT-anamuza (Strengths-Weaknesses-Opportunities-Threats) anamusupyroTcst
CUJIbHBIE W clabble CTOPOHBI €€ NEATEIbHOCTH, €€ BHYTPEHHHE BO3MOXXHOCTH W BHEIIHHE
YIPO3bI U ATOH NIESATETFHOCTH, BCE BO3MOXKHBIC TJIaBHBIE NMPOOJIIEMBI U PUCKH, C KOTOPBIMH
MOJKET CTOJNKHYThCSI JIaHHas OpraHu3alus MpH peallu3allid €€ MHUCCUU, M OIpeNesioTCs
OCHOBHBIEC HAIIPABJICHHS U CIIOCOOBI PEIICHUS YKa3aHHBIX POOIIEeM.

[IpoektupoBanue (pazpaboTka MPOEKTa) — MOJATOTOBKA T'eHIIaHA MPOU3BOJCTBA WM
OpeINpusTHsi, pa3paboTKa apXHTEKTypHOTO IIIaHa, OICHKAa CTOMMOCTH TPOEKTa, pacuéT
pPacxo/I0B MO CO3JaHUIO U IKCIUTyaTallid TEXHHYECKUX CHUCTEM, pa3pabdoTKa pabouux 4epTexen,
TEXHUYECKUX CIENU(UKANNNA U APYTrOi MPOSKTHON JTOKYMEHTAIIUH, HAJA30p U KOHCYJIbTAIMH TIO
IPOBE/ICHUIO BCEX BUJIOB MPOEKTHBIX paboT.
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[TocnenpoekTHble pa3pabOTKW - TOATOTOBKAa KOHTPAKTHOM JOKYMEHTAllMH JUIs
BBITMIOJTHEHUS Pa3IMUHBIX HHKEHEPHO-TEXHUUYECKUX U OpraHU3allIOHHO-YIPaBIEHYECKUX padoT,
a TaKkKe pa3IMYHBIX OW3HEC-TIPOIECCOB II0 CTPOUTENILCTBY M IIYCKYy B OKCIUTyaTaIUIo
TEXHUYECKONM CHCTeMbl WJIM TIPOU3BOJICTBEHHOTO O0BEKTa, OpraHu3alus TOProB MpU
HEO0OXOJUMOCTH, ABTOPCKUH HAA30p 3a IPOBEIECHUEM CTPOMTENBHBIX paldOT, YyIpaBieHUE
CTPOUTENILCTBOM, MPOBEACHHUE MPUEMO-CAATOUYHBIX PAa0OT M MPOU3BOJCTBEHHBIX HCIIBITAHHIA,
COCTABJICHUE 3aKJIIOYUTEIIBHOM CBOJHOW CTPOMTEIIBHOM MW TEXHMYECKOW JIOKYMEHTALUH,
MOJMOTOBKA HWH)KEHEPHO-TEXHUYECKOTO IepCoHaia W JApyrue paboThl MO caadye U IYCKY
TEXHUUYECKON CUCTEMbI MJIU IIPOU3BOACTBEHHOIO O0BEKTA. HA3HAUEHUEM, WIIM MUCCUEH.

Pasznen 5. Peunxkunupunr bBII (Business process reengineering — BRP)
WHXWHUPUHTOBAS M OPraHMU3alMOHHO-YIIPABICHYECKAs JCSATEIbHOCTh M0 (DyHIaMEHTaIbHOMY
MEPEOCMBICIICHUIO U PAUKATbHOMY MEPENPOEKTUPOBAHUIO JIOTUKO-UH(POPMAIIMOHHBIX MOJIeNIen
BIl nekoropoil opraHuzanuu (MPEANPHUATHS, KOMIAHUH, (GUPMBI U T.OI.) AJS JTOCTHIKCHUS
MaKCHMaJbHOW pEe3yNbTaTUBHOCTH U A(P(GEKTUBHOCTH MPOU3BOIACTBEHHO-XO3SIIICTBEHHON U
(MHAHCOBO-DPKOHOMHYECKON MESATEIBHOCTH OPraHU3allid B COOTBETCTBHUH C KOMILIEKCHBIMHU
KJIIIOUYEeBBIMH HWHIWKatopamMu mnpousBoautenbHocTH (Key Performance Indicators — KPI),
O(QOpPMIIEHHBIE COOTBETCTBYIOIIMMHU OPTraHU3allMOHHO-PACIOPSAUTEIbHBIMU U HOPMATUBHBIMU
nokymentamu. Peummxunupunr bBII coctoutr w3 aByXx ocHOBHBIX J3TanoB: 1. Pazpabotka
ONITHUMAJILHOW JIOTUKO-UH(pOpMamoHHoii mojmenmu bBII (B mepByro odepens OCHOBHOTO); 2.
Omnpenenenue HamIydniero (1o cpeicTBaM, BpEMEHHU, pecypcam U T.I1.) croco0a ONTUMAIBHOTO
n3MeHeHus cymectsyromux bIl.

Jns  paszpabotku noruko-uHbopManumoHHbix Mozenedr bBII  HeoOXoaumo HCHONB30BaTh
METOIOJIOTHIO (PYHKIIMOHATBHOTO MOJIEIMPOBaHus CIoKHBIX BII u Texamueckux cucrem [20], a
TakKe  IIMPOKO  MPUMEHSITh  CEMEWCTBO  CTaHJAPTU3HPOBAHHBIX  KOMIIBIOTEPHBIX
MHCTPYMEHTAJBHBIX CpeAcTB «KOMIBIOTepHO-UHTErpUpOBaHHbIE Tpon3BojacTBa» (Integrated
Computer-Aided Manufacturing — ICAM), KOTOpbI€ BKJIIOYAIOT KOMIBIOTEPHbIE HHCTPYMEHTHI
«unTerpupoBanHoro ompenenenus» (Integrated DEFinition — IDEF). CewmetictBo IDEF,
BKItoyaet ciaenyromue 15 crangapros: IDEFO+ IDEF.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanewm.

Bunet yaeGHoI paboTh €AMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 3 108
Konrakthas patdora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
CamocrosiTtesbnas pa6ora (CP): 1,7 60
CamocTosiTeNbHOE U3YUEHHE Pa3/IeTIOB JUCIIUILIUHBI 17 59,8
KoHTakTHas camocrosiTenbHas paboTa ’ 0,2
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

B 3auetnbix | B actponom.

Bupl yueGHOI paboTh eIUHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonrakTtnas paoora (KP): 1,3 36
Jlextuu (JIek) 0,4 12
[Ipaktuueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSITETbHOE U3YUYECHUE PA3JIENIOB JUCIIUIUIMHBI 1,7 44 85
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KoHnrtakTHas camoctosTenbHas pabora 0,15
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOH

AHHOTaus padoyeil mporpamMmal AucHUIIMHBI «CALS-TexHo/I0ruu ynpasjieHust
JKH3HEHHBIM IUKJIOM XuMH4eckoi npoaykuun» (b1.B./1B.8.2)

1. Hear aucuMmiIuHbl — (OPMUPOBAHWHM W Pa3BUTHH TEOPETUYECKHX 3HAHUU W
MIPAaKTUYECKNX HABBIKOB MCIOJIb30BAaHUS METOAOJOTUHM >KU3HEHHOTO W PBIHOYHOIO IUKJIA
HAayKOEMKOW MPOAYKLIHUH B XUMHYECKON TEXHOJIOTUH.

2. B pe3yabraTre wu3y4yeHHsl AUCHUIUVIMHBI oOyyawiluiicsi 10 mporpamMme
0akajaBpHUaTa J0JIKeH:

oBJIa/IeTh cieayrmmumu odmenpodeccuonaibubiMu (OIIK) koMnereHunsimm:

-CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIUIUINH B
npodecCHOHANBbHOM  AESATeTbHOCTH, MPUMEHSITh METOJIbl MaTeMaTHYeCKOro aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M AKCIIEpUMeHTaIbHOTO HecieaoBanus (OITK-2);

oBJaJeTh ciaeayromumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CIIOCOOHOCTBIO CHCTEMAaTU3UPOBATh M 0000maTh WHYOpMAHIO IO (OPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpusatus (ITK-12);

- CITOCOOHOCTHIO MOICITUPOBATH PHEPTO- U pecypcocOeperaronue mporecch B
npomsbitieaaocty (ITK-16);

3HaTh:

— METO/bl M 3Tanbl IPOBEICHUS aHAM3a MOAACPKKHU KU3HEHHOTO IMKJIAa XUMUYECKOMN
MPOJIYKIINH;

— OCHOBBI (DOPMUPOBAHUSI OPraHU3AIMOHHO-YIIPABICHUYECKUX MOJEIEeH MOIIEPKKU
JKU3HEHHOTO IIUKJIa XMMUYECKOU MPOAYKIINH,

— METOJBl YIpaBJCHUS MPOCKTaMH peau3ali TMOAJCPKKA SKU3HEHHOTO IHKJIa
XUMUYECKON MPOTYKIHUH.

Ymernb:

— IPUMEHSATh METObl aHATN3A KU3HEHHOTO IIMKJIa XUMUYECKON MPOAYKIINH,

— IMarHOCTUPOBATh TMPUYUHHO-CIEACTBEHHBIE CBS3M B HWHTETPUPOBAHHOM IEMOYKE
«HayKa — MPOU3BOJCTBO» B LENSIX MOAAECPKKH KU3HEHHOTO LMKIJIA HAYKOEMKOW XUMHUYECKOU
MPOJIYKIIUH |

— OCYHIECTBJISITh AHAJIW3 PE3YNbTATOB HA KaXJIOM M3 STaloOB JKW3HEHHOTO LHKIA
HayKOEMKOW XUMUYECKON IPOIYKIINH;

— pa3paboTaTh MPOEKT peaTu3aluu MOMJIEPKKH KUIHEHHOTO IIMKJIa HAyKOEMKOMN
XUMUYECKOW TPOJYKIIMU U BHEIPEHUSI CHCTEM MEHEKMEHTa KauecTBa.

Baanerb:

— IpUeMaMy OpraHU3alMi W TPOBEIACHUS HAYYHO-UCCIIENOBATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKHUX PabOT, MapKETHHTOBOTO COIMPOBOXKICHUS HAYKOEMKOW MPOIYKIIMH Ha BCEX
CTaIUSAX )KH3HEHHOTO ITUKJIIA;

— METOJIaMHM OpTaHM3alMU, TUIAHUPOBAHUS U YIPABJICHHS HAYKOEMKUM XHUMHUUYECKUM
MIPOHU3BOJICTBOM.

3. Kparkoe conepxxanue JMCUMILIAHBI:

1. CymHOCTh ¥ OCOOCHHOCTH KU3HEHHOTO IMKJIa HAYKOEMKOH TIPOTYKITHH.

[TonsTHe HayKOEMKOW MPOAYKIMU U Tpou3BojaAcTBa. OCOOCHHOCTH OpraHW3aluu U
VIOPaBJICHUS HAYKOEMKHM TIPOU3BOACTBOM. OCHOBBI KOHIICTIIIUM TIPABJICHUS KU3HCHHBIM
LUMKJIOM MPOAYKIHMH, TMOHSATHE PHIHOYHOIO LMKJIA. JTambl IIUKIA «HAyKa — IMPOU3BOJCTBO».
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HaydHo-TexHOMOTHYEeCKUE, OpTaHW3aIlMOHHBIE, IKOHOMHUYECKHE OCOOCHHOCTH YIpPaBIICHUS
KU3HCHHBIM IIUKJIOM HayKOEMKOU MPOTYKITHH.

2. CoBpeMeHHbIE TOIXOAbl K YIPABICHUIO JKU3HCHHBIM IIMKJIOM HAYKOEMKOM
MIPOTYKIIUH.

CocraB U CTpyKTypa 3KCHOpPTa HAYKOEMKOW MPOJIYKIUUA POCCUMCKOTO MPOM3BOJICTBA.
CoBpeMeHHbIE TMPOOJIEMBl TMPOU3BOJCTBA MPOIYKIIMA BBICOKOTEXHOJIOTHYHBIX — OTpaciei
MPOMBINIJICHHOCTH. DTambl 1 OCOOCHHOCTH OpraHU3alliy IUKJIa «HayKa — MPOHM3BOJCTBO» Ha
OTCUYECTBCHHBIX MPEANPUITHAX. MHCTPYMEHTHI TOIJIEPKKH CTaaud KU3HEHHOTO ITUKJIA
HAyKOEMKOW poAyKiuu. MoJienu ynpaBieHus: HAyKOEMKHMH MIPEATPUSTHSIMHE.

3. CALS-TexHOMOrMM TOIIEPKKH KU3HEHHOTO IMKJIa HAYKOEMKOH NPOIYKIIUA H
CAD\CAM\CAE-cucremsl.

MeToa070THH MOCTPOCHUS CUCTEM aBTOMATH3alluK padoT u3HeHHoro nukiaa. CALS u 2
CALM-texHOMOTMY MOICPKKU )KU3HEHHOTO IMKJIa HayKoeMKol npoaykiun. Knaccudukarus
MPOTrpaMMHBIX TPOAYKTOB B coOTBeTCTBUM ¢ TexHosiorusimMu. CAIIP u ocobGeHHOCTH HX
pa3paboTKU M peayin3alui Ha POCCHMCKHUX MpeanpusaTHsIX. DPPEeKTUBHOCTh CUCTEM CKBO3HOU

MOAACPIKKH )KU3HCHHOI'O [TUKJIA HayKOCMKOfI IMPOAYKIIHNH.

4, Peanmaum{ KOHLICIIHWHU MOAACPIKKU XKU3HCHHOI'O IUKIIA HaYKOGMKOfI MNpOAYKIMKU Ha

IPEINPUATHIX.

IIpoexTHOE ynpaBiieHHE CO3JaHUEM U peanu3alueil HaykoeMKol npoaykuuu. ITponeccer
HOJ/IEP)KKH, CEPBHCHOTO OOCIIY)KMBAaHUS M YTUJIM3ALMM HAYKOEMKOH mHpoaykuuu. BapuaHTb

OopraHu3alnru MMpoueCCoOB MOAACPIKKHN KU3HCHHOI'O IIUKJIA.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3aueTHBIX B akagewm.
Bunsl yueOHOI paboThI eMHHLIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
Konrakthas patdora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
CamocrosiTtesbnas padora (CP): 1,7 60
CamocTosITeNbHOE U3YUEHHE Pa3/IeTI0OB JUCIIUILIUHBI 17 59,8
KonTakTHas camocrositensHas paboTa : 0,2
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLIEHKOH

B 3aueTHBIX

B actponom.

Bunel yue6Hoi paboThl €UHULIAX yacax
O0mas TpyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konraktnas patdora (KP): 1,3 36
Jlextum (Jlek) 0,4 12
[Ipaktuueckue 3anstus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMOCTOSTETbHOE U3YUYECHUE PA3]IENOB TUCIIUIUIMHBI 17 44 85
KoHTakTHas camocrosiTenbHast paboTa ’ 0,15
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH
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AHHOTanus pado4eil NporpaMMsl AMCUHMIIMHBI «JIorucTHKa 3Hepropecypcocoeperaromux
XuMHYecKux npoussoacTs» (b1.B./[B.9.1)

1.enp aMCHMUNIIMHBI - TPUOOPETEHHE CTYJEHTAMH TEOPETHUYECKUX 3HAHUU U
NPAaKTUYECKUX HABBIKOB B 00JIACTH JIOTUCTUKU PECYpPCOIHEProcOepeKeHHs Uil PEUIeHUs 3a1a4
MOBBILICHUS PeCypcodHEeprodrp(HEeKTUBHOCTU M HKOJIOTMUYECKON O€30MacHOCTH MPEANpPUATUN U
Hernel MOCTaBOK XUMHUYECKUX, HeTenepepadaThBAIOIUX U HEPTEXUMHUECKUX MPEITPUTHHNA
(manee: XUMUYECKUX TPEINPUATHH).

2 B pesyabrare H3y4YeHHs] JMCHMILUIMHBI OO0y4Yaloluiicd 10 Mporpamme
0akajlaBpuaTa J0JIKeH:

oBJajeTh ciaeayomumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO MPOBOAUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOU3BOJICTBEHHBIX
pecypcos (ITK-10);

- CIIOCOOHOCTBIO CUCTEMATU3UPOBATh U 000011aTh HHPOPMALIHIO TI0 POPMUPOBAHUIO U
UCIIOJIb30BaHuI0 pecypcoB npennpustus (I1K-12);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO HHPOPMAIIHIO, AaHATTM3UPOBAThH
OTEUECTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienaoBanuii (I1K-13);

- CIIOCOOHOCTHIO MPUMEHSITH COBPEMEHHbBIE METObI UCCIIEIOBAHUS TEXHOJIOTHYECKHIX
IIPOLIECCOB U MIPUPOHBIX CPEJl, UCTIOIb30BATh KOMIIBIOTEPHBIE CPEJICTBA B HAYYHO-
uccienoBareabckoit padore (ITK-14);

3HaTh:

- OCHOBBI TE€OPUU W METOJOJOTUHU JIOTHCTUKH KaK HAyKHM U OpPTaHH3al[MOHHO-
YIPaBJIECHYECKON JESITENbHOCTH;

- OCHOBHBIC TOHSATUS JIOTHCTUKH: JIOTHCTUYECKHE DJIEMEHThl U  3BEHbS,
JIOTUCTHYECKAs Lelb, JIOTUCTHUYECKAsl CUCTEMa, JIOTUCTUYECKUHM KaHaj, JIOTMCTHYEeCKast
orepanusi, JOTUCTHUYECKUN Tpollecc, Joructuyeckas (QyHkuus, ¢GyHKIHOHAIBHBIE OO0IaCTU
JIOTUCTHKU; KOHIICTIIINIO UHTETPUPOBAHHOM JIOTUCTUKU

- OCHOBHBIE JIOTHCTHYECKHE (YHKIMHU (MaTepHaTbHO-TEXHUYECKOEe CHaOXeHwe,
CKJIQJIMPOBaHKE, TPAHCIIOPTUPOBAHME, MPOM3BOACTBO M paclpelesieHne) U JOTUCTHYECKUe
Ou3Hec-Tpolecchl B JIOTUCTHYECKUX CHCTEMaxX pPeCypCOIHEProcOeperarlmx K0JI0IrHUECKU
0e30MacHbIX XUMHUECKUX MPEIIPUITUN;

- OCHOBHBIE KOHLENIUU u BayKHEHIIME HaIpaBJICHUs JIOTUCTUKHU
pecypcoaHeprocoepekeHus («3eIeHON» JOTUCTUKN);

- COBPEMEHHBbIE KOHLENIMU IOBBIIIEHUS HKOHOMUYECKOW 3 (HEKTUBHOCTH,
nokaszarejel pecypCcodHeprocOepekeHus M SKOJOTMYECKOM Oe30MacHOCTH XUMHUYECKUX
NPENIPUITHI Ha OCHOBE HCIOIb30BaHUS CIIOCOO0B MUHUMM3AIMH OTXO/0B;

- pOJIb JIOTUCTHKH PECYPCOIHEProcOepekeHUsl KaK BaXXHOI'O OpraHHU3allOHHO-
YIOpaBJICHUYECKOTO (paKTopa TMOBBIMIEHUS JIHEPropecypcodPGEeKTUBHOCTH, HIKOJIOTHUECKOU
0€30I1aCHOCTH U KOHKYPEHTOCIIOCOOHOCTH XUMUYECKUX MPEIPUATHI U UX LIeNel NOCTaBoK;

- MOKa3aTelu HAKOHOMUYECKOH 3(P(EKTUBHOCTH PECypCOIHEProcOeperaromumx
XUMHUYECKUX TPEANpPUATHH M Ienell MOCTaBOK MPOAYKIMH, TMPOU3BOJUMON HA OSTHUX
PETPUATHSIX

Ymersn:

- - aHaJIM3UPOBATh U CUCTEMATU3UPOBATh 3HAHUS B 00JACTH COBPEMEHHON TEOPHUH
Y TIPAKTUKH JIOTUCTUKU KaK HayKW U MPEANPUHUMATENbCKON eI TeNLHOCTH,

- AQHAJIM3UPOBAThH IPOLIECCHl B MPOU3BOJICTBEHHBIX U KOMMEPYECKHUX CUCTEMAaxX C
IIPUMEHEHNUEM JIOTUCTUYECKUX METO/IOB;

- BBISIBJISITH HEJJOCTATKU COBPEMEHHOW MPAKTUKHU YIPABICHUS NPEIIPUITHIMHA KaK
9KOJIOT0-COLUATBHO-DKOHOMUYECKUMHU CUCTEMAaMH, UCXO/s U3 NMPUHIIMIIOB «3EJIEHOI» XUMHUH U
«3€JIEHOI» JTIOTUCTUKH (JIOTUCTHKU PECYPCOIHEPTOCOepExKEeHMS);

- OPUMEHSATh METOJbl M CHOCOOBI JIOTMCTUKU PECypCO’HEProcOepexeHus s
pa3paboTKu penIeHui MO YNpaBICHHUIO MOTPEOHOCTSAMU B MAaTE€PHAIbHBIX U SHEPreTHYEeCKHX
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pecypcax NpeanpUusTuid, pa3TuIHBIMU (OpMaMH JTOTUCTUYECKONH KOOPAMHAIIMU U 00BeAMHEHUN
OPEeNNpUsATHH Uis pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX JIOTUCTHYECKHX CHCTEM U Ienen
MOCTaBOK;

- BBISIBJISITH UICTOYHUKH BO3SHHUKHOBEHHSI OTXOJIOB BO BCEX 3BEHBSAX JIOTMCTUYECKOM
nenu (BKIIOYAsh OTXOJbl TMOTPEOJCHHS) M OCYHIECTBIATH 3(PPEKTUBHOE JOTHCTHUECKOE
yIpaBieHUE OTXOJOMOTOKAMH C IIeJIbI0 X MUHUMH3AIMU Ha OCHOBE aHAJIM3a TEXHOTEHHOrO U
JIOTUCTUYECKOTO0 Te€HEe3Uca OTXOJO0B U MPUMEHEHMS HAWIYUIIUX JOCTYNMHBIX WHKEHEPHBIX M
JIOTUCTHYECKUX TEXHOJIOTUH.

Baaners:

- - IOHMMaHUEM POJIU JIOTUCTHKU B PEUICHUH MPOOJIEM YCTOWYMBOTO PAa3BUTHUS U
MOBBIIICHHUS KOHKYPEHTOCTIOCOOHOCTH MTPOMBIIIJICHHBIX MPEANPUATHA U MPOU3BOIUMON HA HUX
IPOJYKLIAH;

- HABBIKAMHU CaMOCTOSITEIHHOTO TPHOOPETEHUSI HOBBIX 3HAHUN B 00JaCTH TEOPUU
JIOTUCTUKHU ¥ METOAOJIOTHH JIOTUCTUYECKOTO yIIPaBJICHHUS;

- COBPEMEHHBIMH JIOTUCTUYECKUMH CTpaTeTUsIMU OpraHu3allid W YIpaBJICHUs
OPEeIPUHUMATEIBCKON  JEATENbHOCTRIO IS  Pa3pabOTKH ONTUMAIbHBIX  JIOTUCTHYECKHX
peuIeHu MO YNpaBICHUIO MOTPEOHOCTIMU B MaTEPUANBHBIX M IHEPreTUUYECKUX pecypcax
OPENNpUATHH, pa3TU4YHbIME  (OpMaMu  JIOTUCTHYECKOW KOOpIMHAIMK U  OOBEAMHEHUN
OpeANpUITHA 11 pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX JIOTMCTMUYECKHMX CHUCTeM U Iernen
MOCTaBOK;

- COBPEMEHHBIMH METOJAMH JIOTUCTHYECKOTO VYIPABJICHHUS ONTHMHU3ALMEH BCEX
BUJIOB JIOTUCTHMYECKUX IIOTOKOB: MAaTEpUANbHBIX (BKJIIOYas OTXOJOMOTOKH IPOU3BOJICTBA,
pacnpenesieHus U ToTpeOIeHUS XUMUYISCKOM TPOIYKIIHH ), HH-(POPMAITMOHHBIX U JICHEKHBIX;

- COBPEMEHHBIMH METOJaMH OIEHKH KauecTBa [JBWKEHHS M HCIIOJIb30BAHUS
OTPAaHUYEHHBIX  PECypCoB MpEANPUITHS Ha  OCHOBE MIPUHIIUIIOB JIOTUCTUKHI
pecypcosHeprocOepesKeHus;

- KOMIUIEKCHOW ~ METOJOJIOTMEH  pa3pabOTKU  pecypcodHeprocOeperarmmx
9KOJIOTHYECKH O€30MaCHBIX TEXHOJIOTHH MepepaboTKU MPOMBIIUICHHBIX OT-XOJOB Ha OCHOBE
MIPUHITUTIOB «3EJICHOM) JIOTUCTUKH.

3. KpaTkoe conepskanue JUCHHUILINHBI.

Moayasb 1. CymHocTh M MeTOAbI JOTHCTHKH KAK HAYKM M BHIAa KOMILIEKCHO#
NpeINPUHUMATEIbCKOM 1esITeJIbHOCTH.

OCHOBHBIC TIOHSATHS M METOABI JIOTUCTHKH KaK HAayKH W BHJA KOMIUIEKCHOU
OpPraHU3alMOHHO-YIIPABIEHYECKOM  JEeATEeIbHOCTH MO  IJIAaHUPOBAHUIO,  peasln3allui,
KOOpJAWHAIINK, KOHTPOJNIO U YIPABICHUIO JBIDKEHHEM MAaTepPHalbHBIX, (UHAHCOBBIX U
MH(POPMALIMOHHBIX TIOTOKOB Ha BCEX OMNEpalysIX MaTepHaJbHO-TEXHUYECKOTrO0 CHAOXKEeHMS,
NPOM3BOJICTBA, XPAHEHUS, TPAHCIOPTUPOBAHUS W PACIPENEICHUS BBICOKOKaYECTBEHHON
HaYKOEMKOH MPOJIYKIIMH, ITOCTABIsIEMOIl B TpeOyeMoe MecTo, B TpeOyeMoe BpeMs, TpeOyeMomy
MOKYIaTeIl0 C ONTHMAaJIbHBIMH OOmmMMH 3arpatamu. Kpurtepuit ypoBHsS 0OCITy:XKHBaHUS
koneunoro notpedutens 7 «T» (7 «Rights»). Ponb dakTopoB BpemeHu u mecta. KoHremust
UHTETPUPOBAHHOMN JIOTUCTHKH.

OOBeKTHI, MPEIMEThI, CPEICTBA U METO/bI JIOTUCTUKHM Kak Hayku. [Ipenmer u 0ObeKThI
UCCIICIOBAHHSI MIPOMBIIIIJICHHOM JIOTHCTHUKH. Ocobennoctn XUMUYECKUX,
Hehmenepepabamvlearowux u Hepmexumuueckux npeonpuamuil (oanee: XuUMUYECKUX
npeonpusamuii) KaK CrielMaJIbHOTO Ki1acca 00bEKTOB MMPOMBIIUICHHON JIOTUCTHKH.

[ToHsATHS «IOTUCTHYECKAs! Lelb, WIN LEMb IOCTaBOK», M «JIOTUCTUYECKas CHUCTEMay.
3BeHbS JIOTHCTUYECKOH IlemHu. XapaKTepHCTHKAa OCHOBHBIX BHJIOB JICATEIILHOCTH U
JOJDKHOCTHBIX — 00s13aHHOCTEH — crienuanucra Jioructa. OCHOBHBIE BHJIBI  JIOTHCTHYECKOM
JesaTenbHOCTH (Jioructudeckue ¢GyHkuuu). OOIMe CBeAeHHUsS O METOAaX JIOTUCTUYECKOTO
yIpaBJIEHUS] MaTepHaJIbHO-TEXHUYECKUM CHA0)KEHUEM; OCHOBHbIE (DYHKIMH JIOTUCTUKH
MIPOM3BOJICTBA, CKJIAJICKOW M TPAHCIIOPTHOM JIOTHCTUKH, JIOTUCTUKH pacupeneneaus. OCHOBHBIE
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GbyHKIMM ~ UHPOPMAITMOHHON  JIOTUCTUKH, HWH(DOPMAIIMOHHO-BBIYUCIUTENBHBIE  CHCTEMBI
MJIAHUPOBAHUS W yIpaBlIEHUS JOTHCTHYeCKOM nesrenbHOCThI0 (MBC-ITY-JIJ]). Mertoasl
JIOTUCTUYECKOTO YIpaBJICHUS 3alacamu, YIpaBiICHUS 3aKa3aMH. YIpaBJeHUE 3aTpaTaMu,
CTPYKTypa U METOAMKH aHalln3a JOTUCTUYECKUX 3aTpaT U 3aTpaT-moTeph.

OpranuzanuoHHo-(yHKIMOHaNbHAS cTpyKTypa (ODC) meneil mocTaBoK XHUMHUYECKUX
npennpustuii. Ilonsatue  nmoructuyeckoid  uMHGPAcTpyKTypbl. [IpuHIMOBI  TPOIECCHO-
cTpykTypHOTo npoektupoBanust OPC pecypcosHeprocoOeperaromumx 3K0I0rn4ecku 0e30MacHbIX,
WIH «3EJEHBIX», JIOTUCTUYECKHMX CHUCTEM M «3EJIeHbIX» IeMel IMOCTaBOK XUMHYECKHX
npennpusaTaii. TUITOBBIE OpraHU3alMOHHO-(DYHKIIMOHAIBHBIE CTPYKTYPBI CIYKO JOTHUCTHKU U
JIOTUCTHYECKUX CHCTEM U IIeTel MOCTaBOK.

DKOHOMHYECKHE KOMIIPOMHUCCHI B JIOTUCTHYECKOM JESITEIIBHOCTH KaK METOJI0JIOTHUs
MOKMCKa ONTHMAJBHBIX JIOTUCTUYECKHX pelIeHHH B wemsix mnocraBok. Kiaccuduxamus u
CTPYKTypa JorucTuueckux 3arpar. OneHka 3((HeKTUBHOCTH IIeTIeH MOCTABOK: KaYECTBCHHBIE U
KOJIMUECTBEHHbIE TTOKA3aTEIH.

Moayab 2. OCHOBHBbIE JIOTHCTHYECKHE CTPAaTerud (CTAHAAPTHI) OPraHU3alUM M
ylpaBJjieHHs NPeINPUHUMATEIbCKOM 1eITeJIbHOCTBIO.

Kpatkasi xapakTepucTHKa U Ha3HaYCHHUE OCHOBHBIX MUKPOJOTHCTUYECKUX KOHIICTIIUN U
CTpaTeruil (CTaHAAapTOB) OPraHU3ALWHU W YIPABICHUS MPEINPUHUMATEIBCKON NEATEITbHOCTHIO:
KOHIIETIUSA «TOYHO B CPOoK» («Just-in-time» - «JIT»); «TaHyIIHME» JIOTUCTUYECKUE CHUCTEMBI
(«Pull Systemsy), «Kanban», 060011eHHasT KOHIICTIINS TUIAHKPOBAHUS TIOTPEOHOCTEH/PeCcypcoB
(«Requirements/Resourse Planning» —« RP») «tonkatomme» soructudeckue cucrembl («Push
Systemsy), mnanupoBanue mnorpeOHocTeld B Martepuanax (Material Requirements Planning -
MRP-1), mmanupoBanue npou3BOACTBeHHbIX pecypcoB (Manufacturing Resourse Planning -
MRP-1I), OnrtumuzanmonHas Tpou3BOJACTBeHHass TexHojoruss (Optimised production
technology, OPT) — «W3paunsckuii KanOan»; miaHupoBaHHE pPECypCcOB MPEANPUATHUS
(Enterprise Resource Planning - ERP); wucnonHuTenbHBIC NPOU3BOJICTBEHHBIC CHUCTEMbI
(Manufacturing Execution System — MES); mmanupoBanue mnoTpeOHOCTEH pacnpeaencHus
(Distribution Requirements Planning — DRP). Cucrema simoHckoro meHemxMenTa «Kaiinzen»
(moctosiuubie ymydmieHusi). CyTe cTparerun «bepexinBOro mMpou3BOACTBa»; MOHSTHUS Mmura,
muri, muda (mporueccoi-otepu). «CtpoitHoe» npoussoactBo (Lean production - LP); crparerus
«lectp curmy». CTpaTerust opraHu3aiyy U yrpasieHus tensmu noctraBok SCM (Supply Chain
Management).

VYrpaBieHus HensSIMU MOCTAaBOK XUMUYECKOW MPOIYKIIMN HA MPEANPUATHH-TIOTpeOuTENe
Ha OCHOBE CTpPATEruu «J0JIeBOoro pazzaeseHus npuObumm» (koHuenuuu «WIN-WINy» «Mos
npulbuib — TBost mpuOwIEY»). [lpoekt IOHUJIO (OOH mo mnpoMBIIUIEHHOMY pPa3BUTHIO)
«XUMHUYECKAN  JIU3UHY. XUMUYECKUH  JIM3UHT  KaK  WUHCTPYMEHT TTOBBIIIEHAS
pecypcoaHeprocoepekeHus 1 5K03(h(PEeKTUBHOCTH 1ieTIel MOCTABOK XUMUYECKUX MPETPUATHI.

Mopayas 3. PecypcosneprodpdektuBHOCT, U 3KoOJOrHYecKassi 3¢ PekTUBHOCTH
(3x03¢PeKTHBHOCTH) NPOU3BOJACTB M LeMNel MOCTABOK XUMHUYECKUX NMPeaNpPUATH.

[Tpon3BoacTBa XMMHUYECKUX NPEANPUATHN KaK CIOKHBIE XMMHKO-TEXHOJIOTHYECKHE U
xuMHuKo-sHeprorexnonornyeckue  cuctembl (XTC u  XOTC).  Texnonormueckas,
HKOHOMHUECKasi, COlUalbHas 3(P(PEKTUBHOCTh MPOU3BOJICTBA U UX KOJWYECTBEHHBIE OLICHKH.
[TonsiTust «pecypcocOepekeHne», «IHEProcOepeKeHNEe», «KPECYPCOEMKOCTbY, «IHEPTOEMKOCThY,
«pecypcodHeprodPPEeKTUBHOCTEY, <«OKOIPGHEKTUBHOCTE». (OCHOBHBIE (UZUKO-XUMHYECKHE,
MHKEHEPHO-TEXHOJIOTHYECKHE u OpraHU3aIl[IOHHO-YIIPABIIEHYECKUE CIoco0bI
pecypcoaHeprocOepekeHusl Ha MPOM3BOJICTBAX XUMUYECKUX MPEIIPUATHI.

[lonsTe aHamuM3a ¥ CHHTE3a PECYPCOIHEProcOEperaroniux BBICOKOHAIEHKHBIX
skonornuecku OeszomacHpix XTC, XOTC u memelt NmOCTaBOK XUMHUECKUX MPEIIPUATHIA.
Metononorus cTpykTypHOoro aHanu3za u mnpoektupoBanuss SADT— (Structured Analysis &
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Design Technique (IDEFO-meromosorusi). Pa3paboTka J0rHMKO-UH(POPMALMOHHBIX MOJCEH
JIOTUCTUYECKUX OW3Hec-TpoleccoB, pa3paboranHbeix Ha ocHoBe IDEFO-meromonorum.
[ToBbIlIeHHE KOHKYPEHTHOCTIOCOOHOCTU MPOEKTUPYEMBIX M PEKOHCTPYHUPYEMBIX MPEANPUATUN
Ha OCHOBE COBMECTHOT'O CHHTE3a pecypcodHeprodhdeKTuBHBIX 3Kkojorudyecku 0e3onacHeix XTC
MPOU3BOJICTBA U LIETIEM MOCTAaBOK XMMHYECKON MPOIYKIUU C HUCIOJIH30BAHMEM COBPEMEHHBIX
MeToJI0B aHanu3a M cuHTe3a XTC, NMPUHIUINOB «3EICHON» XUMHH U «3EJICHOI» JIOTMCTUKH
(JIOTUCTUKH PECYPCOIHEPTOCOEPEIKEHUS) M METOOB MPOIIECCHO-CTPYKTYPHOTO MPOCKTUPOBAHUS
O®DC remneit MOCTaBOK.

WNurterpanuss MHAKEHEPHO-TEXHOJOTUYECKOT0 U JIOTUCTUYECKOTO MOJIXO0JI0B K PEIICHUIO
3aJa4 TOBBIIICHUS PecypcodHeprodpGeKTUBHOCTH U IK03PdeKkTuBHOCTH Mpou3BoAcTB u LII1
XUMUYECKUX MNpeanpusTiuii. WHXKUHUPUHT M PEUHXXUHUPUHT TPOU3BOJCTB, SBISIOIIUXCS
cnokabiMu XTC m XOTC, m memeil mocTaBOK XHMMHUYECKHX, HedTernepepadaThBalOIINX M
HEe(PTEXUMHUYECKUX MPEAPUITHH.

Monyas 4. CymHocTh U BaKHelme HanpaBJIeHUs JIOTUCTUKH
pecypco3Heprocoepe:keHus («3eJ1eHO0i» JOTUCTUKH).

Jlorucruka pecypcosHeprocoepexeHus — BOKHEU NI OpPraHHU3alMOHHO-
yIpaBlIeHYECKU  (akTop MOBBIMIEHUS 3HEpropecypcoddHeKTUBHOCTH, IKOHOMHUYECKON
3P PEKTUBHOCTH, IKOJIOTHUECKOW O€30MacCHOCTH M KOHKYPEHTOCHOCOOHOCTH NPEANPHUITHNH U
Lened MNOCTaBOK XMMHMYECKUX HpeAanpusthil. OCHOBHbIE MOHSATHS, KOHLENIMU U METOMAbI
JIOTUCTUKHU PECYpPCOIHEPTOCOEPEKeHUsI («3EICHOM» JIOTUCTUKH). [[pUHIUIIBI «3€I€HONY XUMUH,
«3EJICHOI» JIOTUCTUKU H «3eleHoi» TexHuku. [loHsTHEe 5sHEpropecypcocobeperammmux
HKOJIOTMUYECKU OE30MACHBIX, WIN «3€JIEHbIX», Lienel nocTaBoK. CTpaTerusi «HYyJIEBbIX OTXOI0B)
(«Zero Waste») B «3enenbix» nensx noctaBok (LIIT). ITpsameie LTI, obecnieunBaronue qBHKEHNE
U MIPeoOpa30BaHKE MPSMOTO MATEPUATIONIOTOKA («ChIPhE» — «TOTOBBIA KOHCUHBINA MPOIYKTY), U
«obpatusie» LI, obecnieunBaroiue IBUXKEHNE U MTPeoOpa3oBaHue OOPATHOTO OTXOA0MOTOKA 32
CYET Omepanyii MOBTOPHOI'O MCIIOJIB30BAHUsS, IIOBTOPHOTO IPOU3BOJACTBA U MOBTOPHOTO LIUKIA
nepepaboTKu OTXOJIOB. Jloructuueckue CUCTEMBI u uenu MIOCTaBOK
sHEpropecypcocOeperaronmx MPOU3BOJACTB M XUMHUYECKUX Mpeanpustuil. Baxueimue
HaIpaBIIEHUs JIOTUCTUKU pecypcodneprocoepexenns. «CALS»-TeXHOJIOTHH yIpaBIEHUS BCEMU
sTanamu >ku3HeHHOTo nukia (K1) "HHOBaIMOHHBIX MPOAYKTOB M TEXHOJOTUYECKUX YCTAHOBOK
(Continuous  Acquisition and Life-cycle Support — HempepblBHas HWHTErpUpOBaHHAS
nH(pOpMallMOHHAs! TIOTUCTHYECKas ojaiepkka Beero XKL xumuueckoi nmpoaykuun).

Mopayas 5. Jloructuka Kak COBpPeMEHHbIii HMHTEIPHMPOBAHHBII  HHCTPYMEHT
yYIpPaBJICHHS OTXO0J0NOTOKAMH ¥ OPTraHW3aLMHU TEXHOJIOTHH nepepadoTKH 0TX010B.

TexHonornyeckuii ¥ JTOTUCTUUECKUI T€HE3UC OTXOJ0B IIPOMBIIIIEHHOIO POU3BOICTBA,
pacripesiesieHus! U MOTpeOIeHNs TOTOBOW NMPOAYKIIMK XUMHUYECKUX Mpeanpuatuil. Bosspamienue
OTXOJIONIOTOKOB B TPOM3BOJCTBEHHBIM LUK B KaueCTBE TEXHOI€HHOTO ChIPbsSl (PELMKJIMHT
oTxoJi0B). Pa3paboTka pecypcosHeprocOeperaonmmx TEXHOJOTHH MepepaboTKU OTXOJ0B C
UCIIOJIb30BAaHUEM  MPHUHIMIIOB  «3€JI€HOW»  JIOTUCTUKH. OnTUMH3anus  JOTMCTHUYECKOTO
YIPaBICHUS MUHUMH3ALUEH OTXOJOB B HCTOYHMKAX HMX BO3HUKHOBEHHMS Ha BCEX OJTamax
’KU3HEHHOTO IMKJIa XUMHUYECKOMN MPOTYKIINH, BKIIIOYasi OTXO/bI IOTPEOJICHUs PU BBITOJIHEHUU
3aKOHOJIATENbHBIX W aJIMUHUCTPATUBHBIX TPeOOBaHMU MO 3aIIUTE OKpYXArolled NpUpOIHON
CpEe.IbL.

[TpuHIMNUaIbHBIE OTAMYUS TEXHOJOTMYECKMX TIPOLECCOB M  OHM3HEC-TPOIECCOB
nepepaboTku M oOpallleHHs C OTXOJaMU OT IMPOILIECCOB IMPOU3BOJICTBA M HUCIHOJIB30BaHUS
TOBapHBIX  MaTepuanonoTokoB. CALS-texHonmornn kak  Haubosnee  MEpPCIEKTUBHBIN
COBPEMEHHBIM KOMITbIOTEPHO-UH(OPMALIMOHHBIH MHCTPYMEHT YIIPaBJICHHUSI OTXOJONOTOKaMHU B
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Tpu  B3aUMOCBS3aHHBIX ~ YPOBHS  KOMIUIEKCHOM  METOJOJOTMH  Pa3pabOTKH
pECypCOdHEprocOeperalomux  SKOJOTUYECKH  O€30MacHBIX  TEXHOJIOTHH  mepepadoTKh
IPOMBIIIICHHBIX OTXOJIOB HAa OCHOBE NPHUHIIUIIOB «3€JICHO» JIOTUCTUKH: 1) MHPOPMALMOHHO-
QHAIUTUYECKUN U (PU3UKO-XUMUYECKUN YPOBEHb (M3yueHUE TeHe3uca M XapaKTePUCTHK
OTXOJIOB); 2) XHMHKO-TEXHOJOTMYECKHH ypOBEHb (pa3paboTka (PHU3UKO-XMMHUYECKHX H
MHXEHEPHO-TEXHOJIOTHUYECKUX CHOCOO0B MepepaboTKU OTXOA0B; 3) JOTUCTHYECKUN YpPOBEHBb
(MIaHMpOBaHUE, OpraHU3alMs U YIPaABICHUE NEPepadOTKOM, MCIONb30BAaHHUEM M JIBUKCHHUEM
MPOMBINIICHHBIX OTXO/J0B B 3aMKHYTHIX «3esieHbIx» LI mpeanpusaTus-ucTouHuKa OTXO/I0B).

4. O06beM yueOHOM JUCUUIIIMHBI

B 3aueTHBIX B akanem.

eIMHUIIAX qacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexiuu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMoCTOSTeIPHOE U3YYCHUE PA3/ICIIOB TUCIIMIUIHHEI 79.8
KoHTakTHas camocTosTenbHas pabota 0.2
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
OLICHKOM

B 3auetnbix | B actponom.

eIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB JUCIUIIINHBI 59.85
KoHnTtakTHas camocTosTenbHas pabora 0.15
Bua koHTpOsIsA: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTaNus padoyeil NPOrpaMMbl JUCHUIIMHBI «YTIPaBJeHNe 3aacaMi B eNsiX
MOCTaBOK Hepropecypcocoeperarommx xumuaeckux npeanpusituii» (61.B./[B.9.2)

1. Heap aucuumiMHbl - cHOPMHUPOBATH Yy CTYJEHTOB CHCTEMHBIE TEOPETHUYECKHE
3HaHUSA W o0ecneuuTh oOiazaHue MpoPecCHOHATbHBIMU KOMIETEHLIUSIMU MpPH YHpPaBIECHUU
3armacaMM TOBapHO-MaTepHAIBHBIX PECYpCOB B O0JIACTM KOMMEPUYECKOW JesTeIbHOCTH,
JIOTUCTHKU  JHEpropecypcocOeperaromux  XMMHYECKUX  IMPOU3BOJCTB,  MaTepHaIbHO-
TEXHUYECKOTO CHAOKEHUs U CObITa TOBAPHO-MAaTEPHUAIbHBIX 3aI1aCOB.

2 B pe3yabtare u3y4yeHus: AUCHUILIMHBI O0y4yawuUIuiici N0 Mporpamme
0akaJlaBpHAaTAa J0JI/KEH:

oBJIaeTh ciaeayrmmumu npogpeccuoHanbHbIMU (IIK) komnereHunsivu:
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- CIOCOOHOCTBIO MPOBOJAUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOM3BOJICTBEHHBIX
pecypcos (ITK-10);

- cI0cOOHOCTBIO CHCTEMATH3UPOBATh U 00001aTh HHPOPMALHIO TT0 (HOPMUPOBAHHIO U
UCIIOIB30BaHuI0 pecypcoB npeanpustus (I1K-12);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO HH(POPMAINIO, aHAIN3UPOBATh
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 110 TeMaTuke uccienoanuii (ITK-13);

- cI0COOHOCTBIO IPUMEHSTH COBPEMEHHBIE METOBI HCCIIEIOBAHUS TEXHOIOTHYECKUX
IPOLIECCOB U IPUPOIHBIX CPEl, UCIOIb30BATh KOMIIBIOTEPHBIE CPEACTBA B HAY4YHO-
uccienoBareiabckoit padore (I1K-14);

3HATh:

— CYIIHOCTb ¥ BU/IbI 3aI1aCOB 110 UX Pa3MEIIECHUIO B LIENU IIOCTABOK;

— KJIACCUUECKUE MOJIENIM TEOPUN YIPABJIEHUs 3allacaMU MU OCHOBAHHbIE HA HUX CHCTEMBI
yIpaBJEHUS 3al1acamy;

— [paBWJIa y4yeTa 3a1acoB;

— OTBETCTBEHHOCTh 3a YIpaBJICHUE 3amacaMd B OPraHU3alMOHHO-(PYHKIIMOHAIBHOM
CTPYKTYpE KOMIIaHUHY;

— KJIFOYEBbIE TIOKA3aTeIN JAESITEbHOCTH 10 YIPABJIECHUIO 3allacaMu;

yMeThb:

— MPOBOINTH MCCIIEIOBaHNE POQUIIS 3aT1aCOB MPEATIPHUITHS C UCIIOJIb30BAHHEM METO/I0B
ABC/XY Z-knaccubukanmm,

— paccuMThIBaTh BEJIMYMHY HOPMATHBOB 3aI1aca;

— IPOEKTUPOBATh ONTUMAJIbHBIE CUCTEMBbI YIIPABJICHUS 3al1aCaMu;

BJIAJETh:

— CpelICTBaMHM UMHUTALIMOHHOTO MOJIEIMPOBAHUS /ISl UCCIIEJOBAHUS CUCTEM YIpPaBJICHUS
3arnacaMu

3. Kpartkoe cogep:xaHue TUCHMILIHHBI.

1. BBenenue. Buapl u (QyHKIMHU 3amacoB B ILEMSAX MOCTAaBOK. 3aTpaThl M PHUCKH TPU
ynpasieHuu 3anacamu. Llenu ynpasnenus 3amacamu. KiroueBble mokaszarenu 3QpQeKTUBHOCTH
ynpasieHus 3anacamu. Knaccudukanus BUI0B 3a11acoB.

Monyib 1. OcHOBBI TEOpUU YIIPABJICHUS 3allaCaMU.

1.1. MoagenupoBaHHie CUCTEM YIIPABIICHUS 3allaCaMH.

MatemaTnueckoe MOJEIMPOBAHUE CHUCTEM YyIpaBieHMs 3amacamu. Kiaccuueckas
MaTemMaThyeckas MOJENb ONTHUMAJbHOIO pa3Mepa 3aka3a YwuicoHa-Xappuca. Moaudukanuu
MOJIEJIM ONTUMAJIBHOTO pa3Mepa 3aKasa.

1.2. Ctpareruu ynpasneHus 3anacamu. CTpaxoBoil 3anac.

ba3oBble cTpareruu ynpaBiIeHHMs 3alacaMu: C IIOCTOSIHHBIM pa3MEpOM 3aka3a U ¢
MOCTOSTHHOM TEPUOANYHOCTRI0. Moaudukanuu 0a30BbIX CTpaTErdil yrpaBieHUs 3amacamu.
CrpaxoBoii 3amac u olOecredeHHne HaJleKHOCTH oOcCiyXuBaHus. Pacuer cTpaxoBoro 3amaca.
OpHonepuoHast MOJieb. YPOBEHb 3alacoB, HAJAEKHOCTh (DYHKIMOHUPOBAHUS JIOTUCTHUECKOMN
CHUCTEMBl M TIOKa3aTead YpPOBHS OOCIyXHBaHUS. (DYHKIMOHAIBHBIM IMKJI JIOTUCTHUKH U
yIpaBJjeHUE 3alacaMH.

Monyne 2. MopenupoBaHue W HMHCTPYMEHTAJbHBIE CPEICTBA CHCTEM YIPABIICHUS
3armacamu.

2.1. HmuTanMOHHOE MOJEIMPOBAHUE M HMHCTPYMEHTAIbHBIE CpPEACTBA CHCTEM
yIpaBJeHUS 3aracamH.

OcHoBBI JTMCKPETHO-COOBITUIHHOTO MMUTAILMOHHOTO MOJIETTMPOBaHHUS.
WUuctpymenTanbHbiii koMiieke nporpamm Rockwell Arena. IlnanupoBaHue MMHUTAIMOHHOTO
DKCIIEPUMEHTA U puMeHeHue ontummusaropa OptQuest.

2.2. MeTonbl 1 THCTPYMEHTAJIBHBIE CPEJICTBA YIIPABJICHUS 3aI1aCAMHM B LIETSAX MOCTABOK.

KitoueBble 001acTu NMPUHATHS PELICHUH 110 ONEepallMOHHON CTPaTerMy MPOMBIIIIIEHHBIX
MIPOU3BOJCTB M mNpeAnpusatuil. [loHATHE HHTErpUPOBAHHOIO IUIAHUPOBAHMS MPOMBIIIIEHHBIX
npou3BoAcTB.  Metogonorus  nnanupoBanus  APICS.  IlmanupoBaHume  mpogax U
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MPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX omnepauuid. [IporHo3upoBanue U MiIaHUPOBAHUE CIPOCA.
[InanupoBanue pecypcoB mpennpustus. IlnaHupoBanue nOTpeOHOCTH B MaTepuaiax Ha
npeanpusituu. [nanupoBaHue KaHAIOB U CETH PACTIPEICIICHUS POTYKIUH.

[IpumeHeHne MeETOIOB MAaTeMAaTUYECKOTO MPOTPaMMHUPOBAHUS B IUIAHUPOBAHHUH LIETIH
noctaBoK. KOMIIbIOTEpHBIE HHCTPYMEHTHI TJTAHUPOBAHMS 1IEMU MTOCTABOK.

Monynp 3. IlnanupoBaHue ONTUMAIbHBIX OPraHU3AMOHHO-(YHKIIMOHATIBHBIX CTPYKTYP
Y yIPaBJIEHUE LETSIMU MIOCTABOK C YYETOM BO3ACHCTBUS HAa OKPYKAIOIIYIO CPEy.

3.1. Ouenku BO3JEHCTBUS Ha OKpyxkarouryro npupoanyto cpeay (OIIC) mpousBoacTBa,
JIOTUCTUYECKUX ONEPALUH.

Mertobl KOMIBIOTEPHO o1leHKH Bo3aeiicTBrs Ha OIIC nenu nocraBok. CTpaTerunyeckoe
TUTAHUPOBAHKE TIETICH MOCTABOK C YYETOM SKOJOTHYECKHX OTPAaHHUYCHUN: BRIOPOCH MAPHUKOBBIX
ra3oB M OIEHKa )XKHU3HEHHOTO IIUKJIA.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHbIx B akanem.

€MHUIIAX qacax

O01mas Tpy10eMKOCTh JMCHUILIHHBI 110 Y4€0HOMY IJIAHY 4,0 144
KonrakTHas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMocTosATeIbHOE U3YUYCHHE PAa3ACNIOB IHUCIUTIIMHBI 79.8
KoHTakTHas camocTosTenbHas paboTa 0.2
Buj koHTpOJISA: 3a4eT / IK3aMeH 3aver ¢

OLICHKOM

B 3aueTHBIX

B actponom.

€IMHUIIAX qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktiueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 59.85
KoHnTtakTHas camocTosaTenbHas pabora 0.15
Bua koHTpoOsIsA: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTanus padoueil nporpamMmsl JucuuIMHbI « UHGopMannoHHbIE CHCTEMBI
JIOTHCTHYECKOT0 ypaBJieHus pecypcamu npeanpusituii» (b1.B./1B.10.1)

1. Heap aumcoMmimHbL - (QOPMUPOBAHHME KOMIIETEHIMI B 00JaCTH TNPUMEHEHHS
UH(POPMALIMOHHBIX TEXHOJOTUH M CHUCTEM MaTeMaTWYeCKOrO MOJEIMPOBAHMS, aJTOPUTMOB H
IIPOTrPaMMHBIX MHCTPYMEHTOB Ul PELICHUs 3a7a4 ONTHUMHU3ALMKM IPU NPOECKTUPOBAHUM LEIEN
nocrasok npeanpustuit HI'XK.

2. B pe3yabrare wu3yYeHUH JUCUHMILIMHBI
0akajaBpHUaTa q0JIKEH:

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMu:

o0yuyawuuiics 1o nporpamme
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- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJIOTMYECKUN IMPOLECC KaK OOBEKT YIpPaBICHHS
(IIK - 9);

- CIIOCOOHOCTBIO CHCTEMATH3UPOBaTh M 0000IaTh HHPOPMALHUIO 10 (HOPMUPOBAHUIO H
UCIIOIB30BaHuI0 pecypcoB npeanpustus (I1K-12);

3HaTh:

— OCHOBHBIE KJIacChl MH(OPMALMOHHBIX CHCTEM, NPUMEHSAEMBIX IS YIpPaBICHUA
JIOTUCTUYECKOU JEATEIbHOCTBIO IIPEANPUATHI;

— OCHOBHBIE  KJacChl  3ajady, pellaeMblX OpU  [OMOUIM  aHAJIUTHUYECKHX
UH(POPMALIMOHHBIX CUCTEM;

— TIPUHLUIBl OPraHU3alMM JAaHHBIX B COOTBETCTBUU C PENSLUOHHONW MOJEIBI0 U
METO/bI HH()OPMAITMOHHOTO MOCTUPOBAHHS

YmMmers:

— (QopmanuzoBate TpeOOBaHUS Ha  pa3pabOTKy HMH(POPMAITMOHHOW  CHUCTEMBI
(MpUKJIAAHOIO AHAIIMTUYECKOIO PELLICHU)

— JIOKyMEHTHPOBATh TPEOOBAHUS K JAHHBIM C IOMOILBIO AUArPAMM CYIIHOCTh-CBSI3b

— ucnonap30oBaTh A3blk SQL M cucTeMbl BU3yanM3alMy AJIs U3BJICUCHMS] U aHAIU3a
JTAHHBIX;

— ucmosb30BaTh aHanutudeckue rmiargopmbl Deductor u Tableau mnms paspabGorku
NPUKJIAJHBIX aHATUTUYECKUX pPEILeHUH;

— pabotarb C HAyYyHO-TEXHUYECKOM JIUTEpaTypod B 00JIaCTU NPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUH M CHCTEM JJIsl YNPABICHUS JIOTUCTHUUYECKOW JEATEIbHOCTBIO
NPEANPUATHIA.

Baaners:

— HaBbIKaMM paOOThI ¢ HAYYHO-TEXHUUYECKOMN, CIIPAaBOYHOM JTUTEpaTypOi U 3JIEKTPOHHO-
OMONIMOTEYHBIMM pecypcaMu B O0JIaCTH MPHUKJIATHOIO HCHOJb30BaHUS HH(POPMALMOHHBIX
CUCTEM JUIsl YIPABIICHUS IPEAIPUITUEM;

— HaBbIKAMH ITPUMEHEHHs] HHCTPYMEHTAIBHBIX CPEICTB 00pAaOOTKU M aHAJIN3a IaHHBIX;

— HaBbIKAMM IIPUHATHUS PEIICHUS HA OCHOBE aHAJIN3a JaHHBIX.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

OpranuzalnoHHO-(QYHKIIMOHAJIbHAsL CTPYKTypa Lenu mnoctaBok. HMHpopManmoHHbIE
IIOTOKHU B LIENU MOCTaBOK. 3a7au yIpaBJICHUs LIETIBIO TIOCTABOK Ha Pa3HBIX YPOBHSX.

OBononus HH(QOPMALIMOHHBIX CUCTEM YIPABJICHHUS 1IE€TIbI0 MOCTaBOK. OCHOBHBIE KJIacChI
MH(POPMALIMOHHBIX CUCTEM JUIs YIIPaBJICHUS JIOTUCTUYECKOHN 1eATEIbHOCTBIO TPEATIPUATHS.

Ponb cucrem ympaBneHuss 0azaMu JaHHBIX B apXUTEKTYpe MH(DOPMAIIMOHHBIX CHUCTEM.
OCHOBBI peNIALIMOHHON MOAETH AaHHBIX. MeTo bl HH(OPMALIMOHHOTO MoienupoBaHust. OCHOBBI
a3bIKa 3anpocoB SQL.

OTnuuus TpPaH3aKUMOHHBIX M aHAINTHYeCKuX cucreM. OO0nacTd NpUMEHEHUs
AQHAINTUYECKUX HH(OPMALMOHHBIX CHUCTEM. APXUTEKTypa aHAJIUTUYECKOW HH(POPMaIMOHHON
CUCTEMBI.

Ananutuueckue miuaTgopmel. AHamuTHueckas Iuiatgopma Tableau. AHamuTHueckas
wiatgopma Deductor. 3agaya Busyanuzanuu AaHHbIX. Pa3zpaboTka MH(OPMAIMOHHBIX MaHenel
JUISL  YOpaBJIEHUS  JESATENbHOCTbIO — Npeanpuatusd. 3ajada TpaHChOpMaluu  JaHHBIX.
KoHconuaanus TaHHBIX.

4. O0beM y4eOHOM JUCHHUILINHBI

Bun yuebHoi paboThl B 3aueTHbix equHnnax | B akangew. yacax
O01mas Tpy10eMKOCTh M CHUILINHbI 4 144
KonrakThas pa6ora (KP): 1,8 64
Jlexumm (Jlek) 0,9 32
[Tpaktnaeckue 3anstus (I13) 0,9 32
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CamocrositesbHas padora (CP): 1,2 44
Bu1 H”TOrOBOr0 KOHTPOJIS: IK3aMeH 36
IToaroroBka K sK3aMeHY 1,0 35.6
KonTakTHas arrecramus 0.4
Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax
O01ast TPY10€eMKOCTh THCHUTITHHBI 4 108
Konrakthas pa6ora (KP): 1,8 48
Jlexumm (Jlek) 0,9 24
[Ipaktuueckue 3austus (I113) 0,9 24
CamocrositesibHas padora (CP): 12 33
Buj uToroBoro KOHTpoOJIsi: IK3aMeH 27
ITonroToBKa K 3K3aMEHY 1,0 26.7
KoHnTakTHas arrecramus 0.3

AHHOTANUsA padoyeil NPOrpaMmMbl JUCHHUILIMHBI «JIorTHCTHYECKHE CHCTEMBI
IHepropecypcocoeperammmx xumuaeckux npeanpusituii» (61.B./[B.10.2)

1. Heap AMCHMIVIMHBI - HAY4YUTh CTYAEHTOB HpPHUHIUIAM U METOJaM pa3pabdoTKu
KOMIUIEKCHBIX ~ OpPTaHM3allMOHHO-YIIPABICHYECKUX  pEIIeHHH Ha  pecypcocOeperaronmx
npeanpusaTHsIX (B MPOU3BOJCTBEHHO-XO3SIMCTBEHHBIX opraHuzauusax - [1XO) xumuueckoit
IIPOMBIIIJIEHHOCTH 110 IUIAHUPOBAHUIO, PEAIU3alMU, KOOPIMHAMHN, KOHTPOJIIO U YNPaBICHUIO
JBIDKEHUEM MaTepUalbHbIX, (PMHAHCOBBIX M HMH(OPMALMOHHBIX MOTOKOB HAa BCEX OINEpaIUsaX
MaTepUaIbHO-TEXHUYECKOTO CHAOXEHMs, MPOM3BOJACTBA, XPAaHEHUS, TPAaHCHOPTUPOBAaHUSA U
pacrpesie/ieHUs] BBICOKOKQUECTBEHHON XMMMYECKOW MPOAYKLUHMU C MHHUMAJIbHBIMU OOLIMMHU
U3JIep’KKaMHU IIPH ONTUMAJIbHOM YIOBJIETBOPEHUU CIpOca IOKyNnaTeyell B TOUHbIE CPOKH.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YalOIIMiC 1O Mporpamme
0axka/aBpHATA J0JIKEH:

oBJaeTh ciaeayromumu npodeccnonanbubiMu (IIK) komnerenuusivn:

- CHOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTMUECKHHM MpPOLECC KaK OOBEKT YIpaBICHUS
(IK - 9);

- CIIOCOOHOCTBIO CHCTEMAaTHU3UpOBaTh U 00001aTh HH(pOpPMaILIHIO IO GOPMUPOBAHUIO U
UCIIOJIb30BaHUI0 pecypcoB npeanpusitus ([TK-12);

3HaTh:

- TPUHLUIBl TUIAHUPOBAHHUSA, IHPOEKTHPOBAHMS M aHalW3a JIOTUCTUYECKHUX CHCTEM
npennpusatuil (I1XO) xumudeckol U CMEXHBIX € HEM 0Tpacieil MpOMBIIIEHHOCTH;

- 0COOCHHOCTH TPEANPHUATUNA XUMHUYECKHUX OTpaciieil MPOMBIIUIEHHOCTH Kak OOBEKTOB
IIPOMBIIIIIEHON JIOTUCTUKH CIIEHUATbHOIO KJlacca,

- BaXHEHIIME HaNpaBJICHUs JOTUCTHKH pecypcocOepexeHns NpeanpusTHii XUMUYEeCKOH
IIPOMBIIIIEHHOCTH;

Ymersn:

MPUMEHSTh OCHOBHBIC METOJBI M CTPAaTeTUH YIPABICHHS JOTHCTUYCCKUMH CHCTEMAMHU
(JIC) pecypcocbeperaromux xumudeckux npeanpustaii PXII;

Baapers:

- OCHOBHBIMU METOJ[AMHU U CTPATETUsIMH yIpaBieHHs Joructudeckumu cucremMamu (JIC)
pecypcocOeperaromux xuMmuaeckux npennpustuii (PXII);

- IPUHLUIIAMH TIOCTPOCHUSI OPraHU3aAMOHHO-(Q)YHKIIMOHATBHBIX CTPYKTYp (ODC) I1XO
u ODC noructuku [1XO XUMHUECKUX TPEAIPUATUH;
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- HpI/IHI_[I/IHaMI/I OpFaHI/IBaHI/II/I nu praBJIeHI/ISI OJHO3aBOACKMMHU W MHOI'03aBOJACKHUMH
JIOTUCTUYECKUMU cucteMamMu PXII.

3 KpaTtkoe coaep:kanue TUCHUILIUHBI.

1. Benenue.

Ponp noructuyeckux CHUCTEM B TOBBIIMICHUH SKOHOMHYECKOH 3(ddexkTuBHOCTH
pecypcocOeperarommux MNpPeANnpPUITAR  XUMHUYECKOW MPOMBIIUICHHOCTH. DKOHOMHUYECKOE U
OpPraHU3aI[IOHO-YIIPABIEHYECKOEe 3HAYEHHE JIOTMCTUYECKUX CHCTEM pecypcocOeperaronmx
XUMUYECKUX MPEANPUATUM.

2. IlonsiTHE, OCHOBHBIE XApAKTEPUCTHUKA M OCHOBHBIE 3JIEMEHTBI, WJIM KOMIIOHEHTBHI,
JIOTUCTHYECKHUX CHCTEM PECypcOoCOeperammmux XuMUISCKIX MPEITPHSITHA.

3. OOmas xapakTepuUCTHKAa NPEANPUATHA XUMHUYECKOW M CMEXKHBIX C HEW oTpacieu
MPOMBINIICHHOCTH Kak c0kHBIX XTC 1 Kak crennanbHbIX 00BEKTOB HCCIICIOBAHUS JIOTHCTUKH.

4. TloHsiTHEe JOTHUCTHKU pecypcocOepeskeHuss MPEeanpUsITUl XUMHUECKOH U CMEXHBIX C
HEel OTpaciel IPOMBIIUIEHHOCTH.

[TonsiTue pecypcocOepexkeHusi U JIOTUCTUKU pecypcocOepexenrs. OCHOBHBIE CITOCOOBI
pecypcocOepexennss B XHUMHYECKOH U HedTenepepadaThIBalOMIEH  MPOMBIIUIEHHOCTH.
[Tokazarenu pecypcocOepekeHuss B JIOTUCTUYECKMX cHcTeMax. BakHeiiline HampaBieHUs
JIOTUCTUKHU PECYPCOCOEPEKEHUSI.

5. CTpyKTypa JOTUCTUYECKUX CHUCTEM pecypcocOeperaromux npeanpustuid XI1.

6. [Ipunuuns! ynpasieHus B jorucruueckux cucremax PXII.

8. IlpuHIuMOB oOpraHu3alMd M YIOPABICHHS MHOT03aBOJACKUMH JIOTUCTUYE-CKUMH
cucremamu B PXII.

Tunel 3amay  opraHM3aluMd W YOPABICHHS MHOI'O3aBOACKHMH  JIOTUCTUYECKUMHU
cucremamu. CojepxaTellbHasg IIOCTAaHOBKAa 3a/Jad OpraHu3auMu U ynpasieHus. I[Ipumepsl
TUIIOBBIX MHOT03aBOJCKHMX Jloructuueckux cucreM PXII. 3amaum noructryeckoro ympaBieHUs
P HE3aBUCHMOM WJIM YAaCTUYHO MEPEKPHIBAIOIIEMCS ACCOPTUMEHTE XMMHUUYECKON MPOIYKIIHH.
OcHOBHbIE BapyaHThI 33/1a4 OpraHU3alui U YIIpaBICHUSI.

9. Jlormctudeckoe — ympaBlieHHE OSKOHOMHUYECKOH sddextuBHOCTRIO PXII ¢
MEePUOIUYECKUMHU XUMHKO-TEXHOJIOTUYECKUMH CUCTEMAMH.

OcHOBHBIE ~ 3a/laud  ABTOMATH3WPOBAHHOTO  YOPABJICHUS  MPEANPHUATHIMU  C
NePUOANYECKUMU XUMHUKO-TeXHoJorndeckumu cuctemamu (XTC).

10. YmparieHnue JeHS)KHBIMH ITOTOKAMH JIOTUCTHYECKHUX cucteM PXII.

Ananu3 JBWKEHHS W mpeoOpa3oBaHus JeHEXHbIX moTokoB PXII.  3amaum
JIOTUCTUYECKOTO yHpaBJeHUs AeHExkHbIMH notokamu PXII. ABroMaru3npoBaHHas mpoueaypa
IJIAHUPOBAHUS JEHE)KHBIX ITOTOKOB PXII.

11. Jloructuyeckoe ynpaBie€HWE MUHUMHU3AUMEH OTXOJ0B Ha BCEX 3Tamax XU3HEHHOIO
LUKJIA XUMUYECKON MTPOTYKIUU.

AHanmu3 KU3HEHHOIO LHKJIA XUMUYECKOM mpoxykuuu. Mcrounumku orxonoB Ha PXII
CoBpeMeHHbIE KOHIEMIIUU TMOBBIIIEHUS HSKOHOMHYECKOW 3¢ (HEeKTUBHOCTH, TOKa3aTenen
pecypcocOepexkeHus U dkoyiorudeckoil O6ezomacHoctd PXII  Ha OCHOBE HCMOIB30BAHMS
Croco60B MUHUMU3AIIUU OTXO/IOB.

4. O0beM y4eOHOH JUCHUIIIMHBI

Buj yae6HOM paboThI B 3auernsIx equaunax | B akagewm. wacax
O01mas Tpy10eMKOCTb U CHUIINHbI 4 144
KonTaktHas padora (KP): 1,8 64
Jlexmm (Jlek) 0,9 32
[Tpaktnaeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJIS: YK3aMeH 1,0 36
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IToaroroBka K 3K3aMeHy 35.6
KoHTakTHas aTrecTamus 0.4
Buy yueOHol paboThl B 3aueTHbix equnuiiax | B actpoH. yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 4 108
Konrakthas pa6ora (KP): 1,8 48
Jlexumm (Jlek) 0,9 24
[Ipaktuueckue 3austus (I113) 0,9 24
CamocrositesibHas padora (CP): 12 33
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 27
IToaroroBka K sK3aMeHY 1,0 26.7
KoHnTakTHas arrecramus 0.3

AHHOTanus padoyeil nporpaMmbl JucHunInHbl «Hannydmme 1ocTynnpie
IHepropecypcocoeperamume texnoaornn» (b1.B.J[B.11.1)

1. leap AMCHUIUIMHBI — MPUOOPETEHUE CTYAECHTAMU TEOPETUYECKUX 3HAHUA U
MPAKTUYECKUX HABBIKOB B HAWJIYYIIUX JIOCTYIHBIX YHEPropecypcocOeperaronmx TeXHOIOTUN ¢
ENBI0 PEIICHUS 337a4 MOBBIIICHUS PECYPCOIHEPTETUIECKON AIPPEKTUBHOCTH M IKOJIOTHYECKON
Oe3omacHOCTH npeanpusaTuii Hedrerazoxumudeckoro komriekca (HI'XK).

2. B pe3yabrare wu3y4yeHus: AUCUMIUVIMHBI O0y4yalumuiics IO MNporpamme
0akaJjiaBpUaTa J0JIKeH:

oBJIaleTh cieayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CIOCOOHOCTBIO aHAIM3HPOBATh TEXHOJOTHYECKHM MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HWHGOpMAIUIO, aHAJIU3UPOBATH
OTEUCCTBEHHBIH U 3apyOCKHBII OMBIT 10 TeMaTuke uccienaoBanuii (I1K-13);

3HaTh:

— OIpeseNiCeHNe HaWIy4IIUX JOCTYIHBIX TEXHOJIOTUH, KIAaCCHU(PHUKAIUIO JEHCTBYIOIINX
BEPTUKAJIBHBIX M TOPU30HTAJIBHBIX CIPAaBOYHBIX JOKYMEHTOB [0 HAWIYYIIUM JOCTYIHBIM
TEXHOJIOTHUSIM;

—cogepkanue CrpaBOYHOTO JOKYMEHTa II0 HAWIyYIIUM JOCTYIHBIM TEXHOJOTHSAM
obecrieuenust sHeprodddextuBHoctr, CropaBounnka mo HJT «l[IpousBojmcTtBo ammuaka,
MHUHEpaJIbHBIX YA00peHUi W HeopraHmdeckux kuciaor», CnpaBounuka mo HJIT «Ouuctka
CTOYHBIX BOJI IIPU MPOU3BOACTBE MPOIYKIMH (TOBAPOB), BHIIOIHEHUH PabOT U OKa3aHUU YCIYT
Ha KPYIHBIX NPEANPUSITHSIX;

— MeTobl o0ecnieueHns 3(PEKTUBHOCTH HA YPOBHE YCTAaHOBKHU B LIETIOM.

Ymers:

— IPUMEHATh  PEKOMEHJAIMU  CIPAaBOYHOIO  JOKYMEHTa 10  00ecleyeHHIo
HEProd(PPEeKTUBHOCTH NPUMEHHMbI K JIIOOBIM YCTaHOBKaM, IOANAJAIOMUM IOJ JeHcTBue
Hupextupsl KITK3 (komruiekcHOe pe0TBpaIlieHue U KOHTPOJIb 3arpsi3HEHHH) (a TakKe CUCTEM
U TPOM3BOACTBEHHBIX €IUHMI, BXOIAUIMX B HUX cocraB). Kpome TOro, pexomeHIanuu
HACTOALIET0 JIOKYMEHTa MOTYT OBITh TIOJIE3HBI JUISI ONEpPaTOpoOB M MPEANpUSATHH, HE
noananaromux nox nercreue Jupexrussl KITK3.;

— UCMOJb30BaTh  ropu3oHTaNbHble CHpaBOYHbIE JOKYMEHTHI B  COYETaHHH C
BEePTHKAIBHBIMU (0TpaciaeBbiMU) CIIpaBOYHBIMU JJOKYMEHTAMU;

— BBISIBJIAT M aHAJU3UPOBATh (PAKTOPBI BO3JEHCTBUS HHEPromnoTpeOsieHHs Ha
OKpYXaroIlyto cpely U skoHoMHKY nipeanpusatiuii HI'XK;

— IUIAaHUPOBATh M TPOBOJWUTH ayAuT 1o obecrneuennro mokaszarened HIAT Ha
neicrByromux npoussoacteax HI'XK.
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Bnaodemy:

— METOJIOJIOTHEH  MCIIONIb30BaHMsSI 3HAUYMMBIX  HOPMATHUBHO-IIPABOBBIX  IMOJIOKEHUN
Hupextussl KIIK3;

—uH(opMane 1o BO3AEHCTBHIO HSHEPronoTpeOSICHUs Ha OKPYKAIOLIYI0 Cpedy H
SKOHOMHUKY;

- METOAOJIOTHEN BBIOOpPAa TEXHOJOIMH IPOU3BOACTBEHHBIX IIPOLECCOB HAa OCHOBE
HAWIy4IIUX JOCTYIHBIX TEXHOJOTHUH.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:

Mertoabl obecriedenuss 3((HEKTUBHOCTH Ha YPOBHE YCTAaHOBKH B IeJoM. CHCTeMbI
MeHeKMeHTa 3HeprodpdexruBHoctd (CMD3), MeTOBI, KOTOPhIE MOTYT HCIOJIb30BAThCA IS
noanepkanus  pyHknuoHupoBaHus CMDD: KOMIUIEKCHBIH MOAXOA K  IUIAHHUPOBAHUIO
NESITeIbHOCTY Y WHBECTULHUH C LIEJIbI0 MOCTOSHHOTO CHM)KEHUS BO3JCHCTBUS YCTAaHOBKU Ha
OKPYXXAaIOIYI0 CpEely, aHAJIW3 YCTAaHOBKM M €€ CHUCTEM KaK €IMHOI0 LENOro, MCIOJb30BaHUE
SHEprod(PPEeKTUBHBIX MPOEKTHBIX M KOHCTPYKLMOHHBIX pELICHUH Hapsay ¢ BbIOOpOM
9HEProd(PPEeKTUBHBIX MPOIECCOB U TEXHOJOTHI NMPHU CTPOUTEIILCTBE HOBBIX M MOJCPHHU3ALUU
CYLIECTBYIOIIMX YCTAaHOBOK, IOBbIIEHHME OO 3a CYET YBEJIUYEHUS CTENEHH WHTEerpaluu
IPOIIECCOB, a TAKXKE TIEPUOJUUECKUI aHanu3 U Moaudukanus CMID.

Hpyrue wmeronpl, obecneunBaronme ¢yHkunoHuposanue CMDOD: noanepxaHue
Ha/JIeKamed KBanudukanuu mnepcoHana; HHPOpMUpoBaHUE MO BompocaM I3; 3¢ (GEeKTUBHBIN
KOHTPOJIb IPOU3BOACTBEHHBIX IPOLECCOB M MOJACPKAaHUE MX B HaJJISKALIEM COCTOSHUU;
MOHUTOPHHT ¥ U3MEPEHUS DHEPTOMOTPEOICHHS; SHEProayIuT; pAl aHAIUTHYECKUX METOJIOB,
BKJII0Yasl MMHY-aHAJIU3, aHAJIU3 SKCEPrUM U SHTAIBIHNH, @ TAKXKEe TEPMOIKOHOMUKY; MOHUTOPHHT
U CpPaBHHUTENBHBIM  aHauW3  ypoBHEH  SHEprod((EeKTUBHOCTH Ui  YCTAaHOBOK U
IPOM3BOJICTBEHHBIX IPOLIECCOB.

3HaunMble HOpMaTUBHO-TIpaBoBbie nosioxkeHus upextussl KIIK3 u onpenenenune HAT,

D¢ dhexkTuBHOE UCIOIB30BAaHUE YHEPTUU U YCTPAHEHHE HEMOCPEACTBEHHON CBSI3U MEXIY
HHEPronoTpeOIeHNEM U 3KOHOMUYECKUM POCTOM. ODHEprusi Kak OJUH U3 BUIOB PECYPCOB,
TpeOyrouux ee 3((HEeKTUBHOIO UCIIOIb30BaHUS BHE 3aBUCUMOCTH OT UCTOYHHMKA SHEPIHH.

3¢ (HeKTUBHOCTh HCIIONB30BAHHUS SHEPTUM M3 JIOOBIX MCTOYHUKOB JUISL MPOU3BOJICTBA
IPOAYKIMH U YCIYT B IIPEJENax YCTaHOBKH.

JlesiTenbHOCTh,  HANpaBlIEHHass Ha  MOBbIIeHHE  (¢u3nueckoil  3ddexTuBHOCTU
UCMOJIb30BaHus 3Heprur. CHU)KEHUE 3aTpaT Ha SHEPrHio, COKpalleHue (Gpu3nueckux o0beMOB
noTpebIIeMO SHEPTUU IPUBOJUT U K COKPAILIEHHUIO 3aTparT.

ITpon3BoaCcTBO aMMHUaKka, MUHEPAIbHBIX YA0OPEHUH 1 HEOPraHWYECKUX KUCIIOT, OUUCTKA
CTOYHBIX BOJI IPU MPOU3BOACTBE MPOIYKIMH (TOBAPOB), BBIIOIHEHUH PabOT U OKa3aHUU YCIYT
Ha KPYIHBIX IPEAIPUIATHAX B KOHTEKCTE NpUHATHIX CripaBounukos o HJT.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akagem.

€IMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 4,0 144
KonrakThas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktaeckue 3arstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHBI 79.8
KoHTtakTHas camocTosiTenpHas paboTa 0.2
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Bua xonTpoJA: 3auer / IK3aMeH 3ader ¢
OLICHKOH
B 3auernHbix | B actpoHOM.
€IMHUIIAX qacax
O01as Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIAHY 4,0 108
KonraktHas pa6ora (KP): 1,78 48
Jlexiuu (JIek) 0,89 24
[Tpaktaeckue 3arstus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
CaMOCTOATEIHbHOE U3YYCHHE PA3/ICIIOB TUCITUTIIHHBI 59.85
KonTakTHas camocTosTensHas paborta 0.15
Bux koHTpOJIsi: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTanus padodeil NPOrpaMMbl JUCHUILIMHBI «JHepropecypcodddexTuBHbIe
He(TenepepadaTpiBaonue npoussoactea» (b1.B.JIB.11.2)

1. Lenp AUCHMILTUHBI — 03HAKOMUTH CTYJIEHTOB C OCHOBHBIMH MPUHIUIIAMU U METOJIaMHU
OIICHKU dHepropecypcodddexTuBHOCTH HedTenepepadaThBAlOMUX TPOU3BOICTB, a TaKXKe C
MPAKTUYECKUMHU crocobamu MOBBILLICHUS sHepropecypcodhPekTUBHOCTH
HedTenepepadaThIBAOIINX TPOU3BOJICTB.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMICA 1O Mporpamme
O0akajiaBpHAaTAa J0JIKeH:

oBJaJeTh ciaeayrommumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO AHAIM3HPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

-  TOTOBHOCTHIO W3ydaTh HAyYHO-TEXHUYECKYI0O WH(POPMAIUIO, aHAJTM3UPOBATH
OTEYECTBEHHBIH U 3apyOEKHBII OMBIT 10 TeMaTnke uccnenoBanuii (ITK-13);

3HaTh:

- KJacCH(PHUKAIMI0O M OOIIYI0 XapaKTepUCTUKY OCHOBHBIX BHAOB TMPUPOIAHBIX U
MUHEPATBHBIX PECYpPCOB, HCIIOIB3yeMbIX Ha HedTenepepadaThIBAIOIINX 3aBOIAX;

- KOHUEMIUHU, MPUHIMIBI W HAayYHbIE OCHOBBHI TMOBBIMIEHUS JHEProdhHEeKTUBHOCTU
CHUCTEM PHEProodecreueHus;

- CYIIHOCTh CcMOCOOOB 0OecreyeHus] HHEPropecypcocOeperkeHUusT B XHUMHUECKUX
TEXHOJIOTHSIX U XUMHUKO-TEXHOJOTUICCKIX CHCTEMaX: WHKEHEPHO-TEXHOJIOTUICCKUX U (DHU3HKO-
XUMHYECKHX  CIIOCOOOB  HAWJIy4llIero  HMCTIOJb30BaHUS  JIBIDKYIIEH  CHIBI  XHMHKO-
texHosiornueckux rmnporeccoB (XTII), nanbonee momHON mnepepabOTKH ChHIPbs, HAUITYUIIETO
UCIIONIb30BaHUsl TOIUTMBHO-dHEepreTHueckux pecypcoB (TOP), nammydmiero ¢yHKIIMOHAIBHO-
CTPYKTYPHOTO HCIIOJIb30BAHMSI AMITAPATOB U MAIlIMH XHMHYECKON TEXHOJIOTHH;

- CYIITHOCTh OpraHU3aIMOHHO-TEXHIUUYECKUX METOJIOB u IPUEMOB
HEPrOpPeCypPCOCOCPEKEHHUS;

- CYIIHOCTb METOJOB JIOTUCTHKH PECypcOCOEpexeHUs KaK OpraHu3alroOHHO-
yIpaBieHYEeCKOro ¢akTopa oOecrneueHus: 3HepropecypcocOepekeHuss Ha MPOU3BOJACTBAX U
MOPEINPHUATHSIX U B IETSIX TOCTaBOK BHICOKAYECTBEHHOM XMMHYECKON MPOAYKIIUH;

- TIOHATHS MAaJIOOTXOJHBIX, O€30TXOJHBIX W PECYPCOIHEProcOECPEraroIInX XHMHUKO-
TEXHOJIOTUYECKHUX CUCTEM;

- OONIIyl0 XapaKTepPHUCTHKY CIOCOOOB OOECIeUeHUsT W TIOBBIIICHUS HAAEKHOCTH
XUMHUYECKHUX TPOU3BOJICTB;

Ymern:
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- TPUMEHSATh TEOPETUYECKHE OCHOBBI OJHEPropecypcocOeperaommx XUMHUYECKUX
TEXHOJIOTHi JUTSE pa3paboTKu u yIpaBICHUS JKCILTyaTanuei HOBBIX
SHEPropecypcodPPEeKTUBHBIX IKOJIOTHIECKN OE30IaCHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM;

- BbIOMpATh SKOHOMHYECKH 3(P(HEKTUBHBIE CIOCOOBI, METOJBI M MPHUEMBI OOecIeueHUs
HEPropecypcocOEpekeHusl B XUMUUECKUX TEXHOJIOTHUAX JUIsl PEKOHCTPYKLUMU U MOJEPHU3ALINN
JEHCTBYIOIIUX MPOU3BOICTB U MPEAIPUITUN HEPTEra30XMMHUUECKOT0 KOMIUIEKCA,

Baaners:

- METOJOJIOTMEH CHUCTEMHOr0 aHajiu3a OCHOBHBIX CIOCOOOB, METOJOB U MPUEMOB
obecnieueHus sHEpropecypcodhdexuBHoCTH HeTenepepadbOTHIBAOIINUX MPOU3BOICTB;

- crnocobamMu, METOJaMH U MpUEeMaMU KOMILJIEKCHOW mepepaboTKU MPUPOTHOTO CHIPHS,
HEPropecypcodPPEKTUBHOIO  KOMOMHHPOBAHHUS  PA3JIMYHBIX  XUMHKO-TEXHOJOTHYECKUX
MPOLIECCOB M TMPOU3BOJACTB, MUHUMHU3ALUU OTXOJIOB, MPEIOTBPAIICHUS MOTEPb U CHIKEHUS
BHIOPOCOB Ha MPOU3BOACTBAX U MPEANPUATHIX HE(PTEra30XMMUIECKOrO KOMILIEKCA.

3 Kpartkoe coaep:xanue JUCUMIJIHHBI.

1. BBegenue. OCHOBHBIE MTOHATHS ¥ ONPEACTICHUS TEXHOJIOTHI HedTenepepaboTKH.

2. MatepuainbHble pecypchl MPOMBIIUIEHHOCTH U OKpY>KaroIlas cpesa.

Knaccudukanus 1 ncnoiap30BaHne MPUPOJIHBIX PECYPCOB B IKOHOMHKE. XapaKTEPUCTHKA
3(h()EeKTUBHOCTH M MEPCHEKTUBBI UCIIOJIB30BAHUS PA3IMYHBIX BUIOB TOILTUBHO-IHEPTETUYECKUX
pecypcoB.PecypcosHeprocoepexeHne — BaXKHEHIITNI OPraHU3alIMOHHO-9KOHOMHYECKUN (hakTop
YCTOMYHMBOTO pa3BUTHA. Bo3neiicTBIE Ha OKPYKAIOIIYIO CPely MPOMBIIUICHHBIX TPOU3BOJICTB.

3. Meromonoruss 0OECIICUCHHSI IHEPrOpPeCcypcocOepekeHUsT B HEPTEra30XMMHUECKOM
KOMILIEKCE.

[onsaTust pecypcorneprodPpPpeKTuBHOCTH U 3KOIOrndeckoit 3pdexTuBHOCTH. OCHOBHBIE
CIOCOOBI pecypcodHeprocOepekeHrss Ha MPOM3BOACTBAX HE(PTEra30XMMUYECKOTO KOMILIEKCA.
Kpatkast xapakTepucTHKa CIIOCOOOB MHHHMH3ALUU OTXOAOB CHCTEM JHEProoOecreveHusl.
KpaTtkass xapakTepucTUKa TEXHOJOTHYECKHX CIIOCOOOB OYHMCTKH BBIOPOCOB OT CHKHTaHUS
TOIUIMBA M BOAHBIX CTOKOB. Jlorncrtuka pecypcosHeprocOepexeHus - BayKHEHIIMM
OpPraHU3aI[MIOHHO- YIpPaBlIeHYeCKU (aKTOp KOHKYPEHTOCIOCOOHOCTH HE(PTEra30XMMHUYECKOTO
KOMILIEKCA.

4. OcCHOBHBIE HampaBICHUS U CIOCOOBI MOBBIMIEHHUS 3HEpropecypco3HeKTHBHOCTH
TEXHOJIOTHI HeTenepepadoTKy.

OnTuMuzanus KayecTBa MOTOPHBIX TOIUIMB M CTPYKTypa HedTenepepadaTbIBaroIuX
3aBoJ. MeToapl TEpPMOAMHAMUYECKOTO UM SKOHOMMYECKOro aHaiu3a 3((eKTUBHOCTU
HedTenepepabaTHIBAIOIINX U HEPTEXMMHUYECKHX TporeccoB. OpraHu3alMOHHO-CTPYKTYpHBIE U

TEXHOJIOTMYECKHUE CrocoObl ITOBBIIICHUS pecypcosHepro3@ppeKTuBHOCTH
HedTenepepabaThIBAalOMX 3aBOJOB. KOMOMHUpOBaHME TEXHOJIOTMYECKMX IPOLIECCOB U
YCTaHOBOK HedTenepepabOTKH. OcHOBHBIE CIoCcOObI SHEPTOCOEPEIKECHUS Ha

HedTenepepabaThiBatoMX 3aBogax. CrocoObl palMOHAIBHOIO HCIOIb30BAHUS BTOPUYHBIX
DHEPropecypcoB Ha MPOMBILUIEHHBIX IPEANPUATHUAX.

5. Ilokazarenu sHepropecypco’rpGeKTUBHOCTH CUCTEM YHEProodecrneyeHns U HICTOUHUKU
OTXOJI0B EBPOIEHCKUX HePTenepepadaThIBalOIINX 3aBO/IOB.

OOmiast XapakTepUCTUKa TOIUIMBHO-3HEPIreTHUECKUX PECYPCOB M MCTOYHHKOB OTXO/0B
eBpONEHCKUX HedTrenepepadaTbIBaloIUX 3aBOIOB.

TornmBHO-3HEpreTHYeckue  pecypchl  0OOpyAOBaHMsI M YCTAaHOBKHM  CHCTEM
sHeproobecrieyeHus. Buapl TeHEpUPYeMBbIX SHEProOHOCUTENEeW M  METOJbl  yIpaBICHUS
sHepropecypcamMu. MeToin4eckue OCHOBBI YIPaBIEHUS OTXOAaMU HedTenepepadaThIBAIOLINX
3aBOJOB. HMcTouHNKH Ta30BEIX BI)I6pOCOB, CTOYHBIX BOJ U TBEPALIX OTXOJ0B.

6. OObeMbl MOTpeOICHHS MaTEpHAIBHBIX PECYpPCOB M HCTOYHHKHM BBIOPOCOB Ha
HedTenepepadaThIBaIOMIMX 3aBOJAX.

OOmmii  marepuanbHbIi  OaJlaHC W pe3yAbTaThl  SKOJIOTMYECKOTO  ayauTa
HedTenepepadaThIBalOIINX 3aBOJ0OB. VCTOUYHMKHM BBIOPOCOB JMOKCHAA YIJepoJa U OKCHIOB
azota. McTouHUKM U 00BeMbI BBIOPOCOB TBEPIBIX YacTUl. MCTOUHMKHM U 00BEMBI BHIOPOCOB
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OoKcHJIOB cepbl MicTouHnKH 1 00BeMbI BEIOPOCOB JIETYYHX OpraHWYecKux coeauHeHuit. [Ipoune

BO3/ICIICTBUS Ha OKPYXKAIOLIYIO CPENy.

7. DHeprodhPpeKTUBHOCTh, UCTOYHUKHA B O0OBEMBI OTXOJO0B CHCTEM JHEProoOecIeueHUs

eBpoIeicKux HedTenepepadaThIBAIOIIUX 3aBOJOB.

[Mokazarenu sHeprodH(HEKTUBHOCTH U MOIIHOCTH CUCTEM dHeproodecneucHus. ['a3oBbie
BBIOPOCHI CHUCTEM 3HeproodecrneueHus. BIOpPOCH TBEPBIX YaCTHII, CTOYHBIC BOJBI M TBEPIbIE

OTXOJEL.

8. Haunmyumme nocTynmHble METObI OBBIIICHHS SHEPropecypcodPPeKTUBHOCTH CUCTEM

sHeproobecreyeHus HedremnepepadaThIBAIOIINX 3aBOIOB.
Kriaccudukaiuss  MeToJ0B  MOBBIIICHUS

pecypcodHeproddpHeKTUBHOCTH

CHCTEM

sHeproodOecrieyeHus. lcnonp30BaHME SKOJIOIMYECKM UHCTBIX BHJIOB TOIUIMBA. METO/bI
MOBBIICHUS 3(PPEKTUBHOCTH HHEPTOTeHEPUPYIOIIEro 000pyA0BaHUS.
Okonorndecku 3 HEeKTUBHBIE YCTAHOBKM KOMOMHUPOBAHHOTO MTPOM3BOJICTBA YHEPTHH.

9.  HHrerpupoBaHHOE
HeTenepepadbaThIBAIOIINMHK 3aBOIAMHU.

9KOHOMHKO-OPraHu3alluOHHO-3KOJIOI'HYCCKOEC

yrpaBieHUE

MeTtopl, cpeAcTBa U MHCTPYMEHTHI YNPaBJICHHS OXpPAHOW OKpYKaloleld MPUpOTHON
cpenpl. PaninoHanbHas opranu3anus 3aBoICKOr0 X035HCTBa, 00y4eHHE MTEPCOHANA U YIIPABICHHUE
MPOMBINIIICHHONH 0€30MacHOCThI0. YTpaBlieHHe BoJomoTpediaeHrueM. MeToaudeckrue OCHOBBI

pa3paboOTKM  MHTEIPUPOBAHHBIX  CHCTEM
ylnpaBiieHus! HerenepepabdaTbIBalOIIUMU 3aBOJIAMHU.

4. O0beM y4eOHOH JUCHUIIIMHBI

9KOHOMHKO-OPTraHHU3allMOHHO-3KOJIOTNYECKOI'O

B 3aueTHBIX B akanem.

€IMHUIIAX Jacax

O01as TPyA10eMKOCTh JUCHUILIHHBI N0 Y4€0HOMY IJIAHY 4,0 144
KonrakTHas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 79.8
KoHTakTHas camocTosiTenbHas paboTa 0.2
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢

OLICHKOH

B 3aueTHBIX

B actponom.

€IMHUIIAX Jacax
O0mas TPyA0EMKOCTh JMCIHHILIHHBI 10 Y1eOHOMY IIAHY 4,0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
CaMOoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 59.85
KoHnTtakTHas camocTosTenbHas pabota 0.15
Bua KOHTpoOIsA: 3a4eT / IK3aMeH 3auer ¢
OLICHKOM

AHHOTalus padoyeil NporpaMMbl JMCUMILIMHBI « JHEProd()GeKTUBHOCTD U
IHEPreTHYECKH il ayIuT XUMHUKO-TeXHoJornyeckux cucrem» (b1.B./1B.12.1)

158




1. Heap AMCHUNIMHBI - OICHUBATh S(PPEKTUBHOCTH WCIOIH30BAHUS TOIUIUBHO-
SHEPreTHYECKUX PECYpPCOB; pa3pabaThiBaTh dS(PQPEKTHBHBIE MEphI I CHIDKCHHUS 3aTpar
NPEANPUSITHS; O3HAKOMUTHCS C METOA0JIOTUEH MPOBEACHUS YHEProayIuTa.

2. B pe3yabrare wu3yYeHHUs JUCHHMILUIMHBI oO0y4yamoumuiics 10 mporpamMmme
O0akajiaBpHUAaTAa 10JI:KeH:

oBJIaleTh cieayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

- CMOCOOHOCTBIO AHAIM3MPOBATh TEXHOJOTHYECKHHA MPOIECC KaK OOBEKT YIPaBICHUS
(IIK - 9);

—CTIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIC METOJBI HCCIEAOBAHUS TEXHOJIOTHYCCKHX
MPOLECCOB W TMPUPOJHBIX Cpell, HCIOIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3HATh:

— OCHOBHBIE TIOHATUS M ONpEIeNeHHss B OO0JacTH TMOBBIIMICHUS JHEPreTHYECKON
3¢ exTUBHOCTH;

— Mmokazatenu 3Heprod3hHeKTHBHOCTH XUMHUKO-TeXxHONorndeckux cuctem (XTC);

— MOHsATHE 0€30IaCHOCTH U SHEpreTUYecKoi 0€30IacHOCTH;

— METOAMKY  DHTAJIBIHUHHOTO U  DKCEPreTMYECKOro  aHaju3a  JHEPreTUYECKOU
3¢ (HEeKTUBHOCTH XUMHUKO-TEXHOJIOTMUYECKUX CHCTEM;

— 00I1YIO XapaKTEPUCTUKY COBPEMEHHBIX UCTOYHUKOB SHEPTUH;

— OCHOBHBIE HAIIPaBJIEHUs] U CIIOCOOBI MOBBIMIEHUS YHEProdPPEKTUBHOCTH TEXHOIOIHH
HeTenepepaboTKu;

— OCHOBHBI€ CIOCOOBI NOBbIIIEHHS 3HeprodddextuBHocTH HIT3.

yMeThb:

— OPUEHTHPOBATbCA B 3aKOHOJATENbCTBE MU HOPMATHBHBIX JOKYMEHTaX; (eaepanbHbIX
LIEJIEBBIX POrpaMMaM, CTPaTETHYECKUX MTPOrpaMMax pa3BUTHSL, TEXHOJIOTMUECKUX IUIaTdopmax,
1aHax (PyHIaMEHTaJIbHBIX Hay4HBIX HccienoBanuii PAH;

— OpPTraHM30BbIBAaTh SHEPIETUUYECKUI ayAUT XUMUYECKUX IIPOU3BOACTB U MIPEIIPUATHI;

— pa3pabaTbIBaTh 3HEprocOeperaroue MeponpusTUs MO MOBBILEHUIO 3(deKTUBHOCTH
HCIOJIL30BaHUA B 3KoHOMHUU TOP;

BJIAJETh:

—3HAaHUSIMU B IOPUIMYECKHUX, TEXHUYECKHUX M IMOJUTUYECKUX acCleKTaX oOecredeHus
HHEProOe30MacHOCTH.

3 Kpartkoe conep:kanue JMCIHUIIIUHBI.

Beenenne. OCHOBHBIE MOHATHS U OINPEEIICHUS B 00JaCTH MOBBILICHUS SHEPreTHYECKON
3¢ (HEKTUBHOCTH: TOIUIMBHO-PHEPIeTHUUECKUE PECYpPChl, IHEPreTHUECKUH pecypc, BTOPUUHBIN
PHEPreTUUeCKuil  pecypc, dHepretruueckas  3(Q(QEeKTUBHOCTb, KJIacC  JHEPreTUYecKoin
3¢ (HEeKTUBHOCTH, IHEpPreTUYecKoe oOcienoBaHue (IHEPreTUYECKUN aynuT), IHEProCepBUCHBIN
JIOTOBOp (KOHTPAKT), peryaupyemble BUAbI AedaTenbHOCTH. [lokazaTenu sHeproapPpekTuBHOCTH
XUMHUKO-TexHoJornueckux cucrtem (XTC).

Mopnyas 1. Jneprernyeckasi 3pPeKTHBHOCTD, COBPEMEHHbIC HCTOYHMKH JHEPrUH

1.1. IToBbIIeHHe IHEPreTUYecKOi 3PPEeKTUBHOCTH U 00ecrieyeHHe IHePreTHYeCKoi
0e30I1aCHOCTH NPOMBIILICHHOCTH.

Baxxneiimne cocTaBironMe yCTOMUYNBOTO Pa3BUTHS: SKOHOMUYECKHHM POCT, COLMAIbHOE
IpoIBETaHUE, SKOHOMHUYECKOe Osaromoyiyuue M SHepreTuueckas Oe3omacHocTb. Ilonsarue
0€30MacHOCTH M IHEPreTHYecKoil 06e30MmacHOCTH. DHepreTuyeckas 0e30IacHOCTh KaK BaXKHAs
COCTaBJISAIONIAsT HAIMOHAIBHOM Oe3omacHocTH Poccun. DHeprocbepekeHre — OAUH U3 TIaBHBIX
dakTopoB obecrieueHUs] SHEpPreTuueckoi Oe3onacHocTH rocyaapctBa. OO0mas xapakTepucTUKa
OCHOBHBIX IIPaBOBBIX, HOPMAaTUBHBIX U HAyYHO-OPTraHU3allMOHHBIX MHCTPYMEHTOB YCIEIIHOIO
pelieHuss MpoOJieM TMOBBILIEHUS HYHEPreTHUecKoil >(PQPEKTUBHOCTH B TMPOMBIIUIEHHOCTH U
HHEPropecypcocOeperarommx  SKOJOTHYEeCKH  Oe30MacHbIX ~ XUMHMYECKHX  TEXHOJIOTHI:
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3aKOHOJIATENIbCTBO W HOPMATUBHBIE JIOKYMEHTBI, (QelnepaibHble IeJeBble MPOrpaMMbl,
CTpaTerMueckue  MpOorpaMMbl  Pa3BUTHUS,  TEXHOJOTMYECKHE  IIATQOPMBIL,  IJIaHbI
(byHaaMeHTalIbHBIX HAYYHBIX HccienoBanuii PAH.

1.2. Meroauka 3HTAJBINUIAHOIO H IKCEPreTHYECKOro AaHAJIN3A JHEPreTuvecKoi
3(pPeKTUBHOCTH XMMHKO-TEXHOJOTHYECKHX CHCTEM.

Okceprernuecknii 6amanc XTC. Meroauka cOCTaBIEHUS JIKCEPreTHYECKOro OamaHca
cnoxHblx XTC. Ilorepu 3Kcepruu B OCHOBHBIX IIpolLleccax U ammnapaTax XUMHUYECKON
TEXHOJIOTHH (TEII00OMEHHUKH, KOJOHHBI PEKTHU(UKAIIMU, KOJOHHBI aOCOPOIMH, CYIIMIIbHBIC
ycraHoBKM).  CyIIHOCTb ~ 3KCEPreTUYECKOro  METOAAa  TEPMOJMHAMHMYECKOIO  aHajlnu3a
sueprernueckoir dpdexruHoct XTC. Tlonstus pesynapratuBHOCTH U dddexTuBHOCTH XTC.
[Tokazarenn 5KOHOMHUYECKOH 3(PPEKTHUBHOCTH M IKOJOTHUECKOW I(P(HEKTUBHOCTH («IKO-IKO-
s dextuBHOCTHY) XTC.

1.3. O61mas xapaKTepucTUKA COBPEMEHHbIX HCTOYHUKOB JHEPIrUM.

Macmtabbl uM  CTpyKTypa  2HepromorpeOinenust  Poccuiickoii  ®enepamum.
TemnosHepreTvka, TEIUIOMIEKTPOCTAHIIMM, TEIUIODHEPIOLEHTPAIU. YTJIEBOJHBIE PECYPCHI
(Hed1b, HEPTENPOIYKTHI, MPUPOAHBIN M MOMYTHBIA Ta3bl) KaKk UCTOYHMKU SHEPrOHOCHTENEH.
VYromnb, Topd W OpeBeCMHAa KaK WCTOYHHMKH JHEproHocureneid. ['eorepmanbHas >HEpreTHKA.
['unposuepretuka.  [lpuwnuBHas  »sHepretuka.  SnepHas  dHepreTuka. TeXHUYECKUE
XapakTepucTuku saepHbix peakropoB (BBOP, PEMK, BH u OI'TI). Xapakrepuctuka aTOMHBIX
anekTpoctanumii Poccuu. TepmosinepHas sHepretuka. Bomoponnas suepretuka. CoiHeuHas
sHepreTuka. BerpoBas sHepretnka. Bo3oOHOBIsiemMble  OHMOpECypCchl Kak  HCTOYHHUK
sHeproHocuteneid. buosnepreruka. Ilpomeccsl u  TexHomoruu mepepabOTKH OHOMACCHI
(TEpMOXMMHUYECKHAE TIPOLECCHI: TPSMOE C)KUTaHWe, Ta3u(UKauus, THUPOIH3, CHKIKCHHE,
TUAPOIN3; OMOJOTHYECKUEe TMPOIeCChl: aHa’poOHas (epMeHTanus, dTaHoJIbHas (hepMeHTalus,
anerooyranosnbHas  (¢epmentauus). [IporHo3 BkJaga  BO30OHOBIISIEMBIX ~ MCTOYHUKOB
SHEProHOCUTENIeH B MUPOBOI1 SHEpreTndyeckuii OanaHc.

1.4. OcHoBHbIe HampaBJIeHUS] M CHOCOOBbI NOBBbILIEHUSA 3HeProd3¢g¢eKTUBHOCTH
TeXHOJIOTUIl HepTenepepadoTKH.

OnTuMuzanusi KadyecTBa MOTOPHBIX TOIUIMB M CTPYKTypa HedTenepepadaThIBarOIInX
3aBogoB (HII3). Meronbl TepMOAMHAMHYECKOTO U HKOHOMHUYECKOTO aHalu3a 3(PPeKTUBHOCTU
HII3 u nHedrexummuueckux 3aBojioB. OpraHu3allMOHHO-CTPYKTYPHBIE M TEXHOJIOTHMUYECKHE
crocoObl moBblmieHus 3Heprodp¢pextuBHocty HII3. KomOuHupoBaHHE TEXHOIOIMUYECKHX
npoleccoB U ycraHoBok Ha HII3.

Mopnyas 2. Cioco0bl MOBBIICHUS JHEPro3d(PPeKTHBHOCTH. JHEPreTHYCCKHUI ayAuT.

2.1. Cucrembl 3HeproodecneyeHusi ¥ crnoco0bl MOBBIMIEHUS] IHEProd(pPeKTHBHOCTH
Ha He(TenepepadaTHIBAKOIIMX MPEANPUITHX.

TonnuBHO-3HEpreTHUYEeCKUe  pecypchl, O0OpyJOBaHME U YCTAHOBKHM  CHUCTEM
sHeproodecnieuenuss HII3. Buasl reHepupyemblx SHEproHocuTeNneil M MeTO/bl yNpaBJIEHUS
sHepropecypcamu HII3.

OcHoBHbIe ~ crniocoObl  moBblieHUss  3HeproaddexruBHoctn  HII3.  Croco6sr
PaLMOHATILHOTO HUCIIOJIb30BaHUs BTOPUYHBIX 3Hepropecypcon Ha HII3.

2.2. CoBpeMeHHbIe HaWJIy4lllde MNpPaKTH4YeCKHe 3IHepropecypcoddppekruBHbie
MeTo/bl JHeproodecneyeHus1 HeprenepepadaTbLIBAOIIMX NPeINPUSATHH.

OOm1ast XapaKTepUCTHKA STAIOHHBIX (HOPMATHUBHBIX) J10KyMeHTOB EBpormeiickoro Coro3za
M0 HAWJIy4lIUM JIOCTYMHBIM METOJaM OOECHedeHHsl dSHepreTudeckor 3ddexTuBHOCTH
IIPOMBIIIIEHHBIX TPOU3BOJICTB.

CoBpeMeHHbIE ~ METOABbl  MOBBILIEHUS  DHEPropecypcodPPEKTUBHOCTH  CHCTEM
sHeproobecreyeHus. Kiaccudukanuss MeTOOB IMOBBIIIEHUS SHEProdPPEeKTUBHOCTH CUCTEM
sHeproobecrieueHrs u yrpasieHus sHeproooecnedennem HII3. Vicnmonb3oBaHue 3KOIOTHYECKA
YUCTBIX BHUJOB TOIUIMBA. MeTOAbl MOBBIIIEHUS H(PPEKTUBHOCTH 3HEPrOreHEpUPYIOIIEro
obopynoBaHus. IKoJoruuecku A(P(PEKTHBHBIE YCTAaHOBKM KOMOWHHUPOBAHHOTO IPOU3BOJICTBA
DHEPIHUH.
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2.3. MeToauKka OPpraHu3aly YJHEPreTHYEeCKOro ayuTa XUMHYECKUX MPONU3BOJACTB H
npeanpuaTuii. OO0mMe TMOJIOKEHUS] JIHEPreTHYECKOr0 AayauTa  NPOMbIILIEHHBIX
NpeAnpUATHIA.

CucTteMHBIA aHAJIU3 CTPYKTYPBI, 00BEMOB U peKUMOB noTpedsienuss TOP u BripaboTKH
BDOP. XapakTepuCTHKH TOACUCTEM TEIUIOCHAOKEHUS W HHEPreTHYECKOro KOMILIEKCA.
JlokyMeHTanbHbII aHau3 MPOEKTHBIX u JKCILTyaTal[MOHHBIX nokaszarenen
HHEProd(PPEeKTUBHOCTH IHEPTETUUECKOTO U TETFIOTEXHOJIOTHIECKOT0 000py10BaHHUS.

NucTpymenTanpHblid  aHamm3 3G dexkTuBHOCTH  Hcnodb3oBanus TOP. TommuBHO-
sHepreTuueckuii Oamanc. Pa3paboTka sHeprocOeperaromnx MEpONPHUSTHNA IO MOBBIIICHUIO
3 PEKTUBHOCTH UCTIONB30BaHUS ¥ SKOHOMUM TIP.

2.4. MeToanka HOpMUPOBAHHUS IHEPronoTPedIeHNs HA MPeANPUSTUSIX.

OOmiasi xapakTepucTHKa METOJIMKH HOPMHUpOBaHUsSl 3HepronorpebneHus. lIpoexTHsie,
HOpMAaTUBHBIE W  (DaKTUYECKHE I[IOKa3aTeNd  DHEPromnoTpeONeHUs  TEXHOJIOTHYECKUMHU
YCTaHOBKAMHU. HopmanuzoBaHHbIii ~ 3HEPro-TeXHOJOTHYECKHMA OamnaHc. [Totenunan
3G(HEeKTUBHOCTH  JHEPronoTpeONieHUsT W TEXHUKO-DKOHOMHUYECKOe  OOOCHOBaHHME  €ro
MpakTH4ecKor peanuzanuu. MHPopMalmoHHO-aHATUTHYECKas MOJEIb CHCTEMHOIO aHallu3a U
HOPMHPOBAHUSI B DHEPTrETUUECKOM KOMIUIEKCE MPEATPUSTHS.

2.5. CoBpemenHble mnpodJeMbl oOOecriedyeHHs] TJI00AJLHOM JHEPreTHYEeCKOM
0e30I1acCHOCTH.

[lonsiTne  SHepreTMdyeckod  OE30MACHOCTH  KAaK  KOMIUIEKCHOW  COBOKYITHOCTH
MOJIMTUYECKONH 3HEpProOe30MnacHOCTH, SKOHOMMYECKOM 3HEpro0e30MacHOCTH M TEXHOI€HHOM
sHeprobe3zonacHoctd.  CymHoOCcTh  mpobnembl  sHeprodezomacHoctu.  HOpuamdeckwid,
TEXHUYECKUI 51 MOJIUTUYECKU I aCIIEKTBI obecrieueHus 9HEProOe30MacHOCTb.
OHeprobe3onacHocTh EBpocorozda u HauMoHanbHble uHTepechl Poccun. Crparernueckue
HANpaBJICHUS TOBBIIICHUSI YHEProOE30MAaCHOCTH: HEPropecypcodPpPeKTHBHOE IKOIOTHUECKU
0e30MmacHOe UCIHOJB30BAaHUE HHEPrUH; YCKOPEHHBIE POCT MPEAJIOKEHUH KOMMEPUECKHUX
3pQPEKTUBHBIX  JHEPrOPECYpcOB M  YBEIMYCHHE HMHBECTUIMA B  HHEProcOEpeKeHHE;
UCIIONIb30BaHUE Pa3HOOOPa3HBIX BHUAOB DHEPrOHOCHUTENEH (pacliupeHHe WCHOIb30BaAHUS
IPUPOJHOTO Ta3a; Pa3BUTHE HKOJIOIMUYECKH O€30IIaCHBIX TEXHOJOTHI HCIIOJIb30BAHUS YIIIS,
YCKOPEHHOE Pa3BUTHE aTOMHOMN YHEPreTUKH M BO30OHOBIISIEMBIX (AJIbTEPHATUBHBIX ) NICTOYHUKOB
SHEPTUM; 3aMEIICHHEe HEPTSHBIX MOTOPHBIX TOIUIMB HAa TPAHCIOPTE; 3aMeHa TPATUIIMOHHBIX
BHJIOB TOTUIMB HAa COBPEMEHHBIE BUJIbI SHEPrOHOCUTENIEH: Ta3 U YTroJib HA CHHTETHYECKOE KUKOE
TOIINBO, aTOMHOW SHEPTUH HA BOJOPOJ U JIp.); CO3JaHie NH(PPACTPYKTYphI I10O0ATBHOTO PhIHKA
TOTIMBHO-2HEPT€TUYECKUX PECYPCOB; NEIICHTPATH3AIMS YHEPTOCHAOKEHUSI.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanewm.

Bunpl yueOHoM paboThI eIMHHLIAX gacax
O01as TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonraktHas patdora (KP): 1,3 48
Jlexumu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I113) 0,9 32
Camocrositesannas pa6ora (CP): 1,7 60
CaMoCTOSITENIbHOE N3YUYEHUE PA3AETIO0B TUCIUILIMHBI 17 59,8
KonTtakTHas camocrositenpHas paborta ' 0,2
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH
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B 3auetnbix | B actpoHoMm.

Bunsl yueOHoI paboThI eAMHMLIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 81
Konrakthas patdora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[Tpaxktrueckue 3ansatus (I113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOsTENIbHOE N3YUEHUE PA3/IETIO0B IUCHUIIIMHbI 17 44,85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

AHHOTauA padoyeil nporpamMmMspl JUCHUILIMHBI « KOHTpOJ/LUIMHT
IHepropecypcocoepexenus B nensx nocrasox» (b1.B.J1B.12.2)

1. Heab AuCHMIUIMHBI - (POPMHUPOBAHUE TEOPETHUUYECKUX 3HAHMM M MPAKTUUYECKUX
HABBIKOB B OOJIACTH OIEHKU W TOBBIMIEHUS 3((HEKTUBHOCTH YIPABICHUS IEMSAMHU MOCTaBOK
HYTGM HpI/IMeHCHI/Iﬂ COBpCMCHHI)IX MCETOO0B KOHTpOJIJII/IHFa JIOTUCTUYCCKUX CUCTCM.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0y4YaKIIMiiCE 1O HporpamMmme
0akajaBpHUaTa q0JIKeH:

oBJajeTh ciaeayromumu npogeccuonaababiMu (IIK) komnereHunsiMu:

- CITOCOOHOCTHIO AHATTM3UPOBATH TEXHOJIOTHYECKUN MTPOIECC KaK 00BEKT YIIPaBICHHUS
(I1K - 9);

—CHOCO6HOCTI>IO HpI/IMeHﬂTB COBpeMeHHI)IC METOABI UCCIICTOBAHUS TCXHOJIOTHUYCCKUX
HpOLIeCCOB nu HpI/IpO[[HI)IX cpea, HUCIIOJIB30BATh KOMHI)IOTepHI)IG CpeI[CTBa B Haquo-
uccienoBarebekoit padore (I1K-14);

3HATh:

— OCHOBHBI€ IIPUHIUIIBI 1 METOOJIOTHIO YIIPABIICHUS JIOTUCTUYECKUMU
CUCTEMaMU;

— TUIIBI JIOTUCTUYECKUX CTPATETUi;

— CBA3b KOPIIOPATUBHOW U JIOTUCTUYECKON CTPATETUH;

— OpraHMu3alMIo CIIY>KObI JJOTUCTUKU HA IPEANPHUATHH;

— CPaBHUTEJIBHYIO XaPAKTEPUCTUKY OCHOBHBIX THUIIOB OPTraHU3al[MOHHBIX
CTPYKTYp CIIY>KO JIOTUCTHUKH;

— METOApl M IpUMEPBl pacyeTa OCHOBHBIX KIFOYEBBIX IOKa3aTenei

POU3BOIUTENILHOCTH CIIYKO JIOTUCTHKHY;

— 3aJ1a4¥ KOHTPOJUIMHIA JJOTUCTUYECKON NEATEIbHOCTH;

— OCHOBHBIE OTYETHBIE (DOPMBI OLIEHKH PE3YJIbTATOB JIOTUCTHUECKOM
NEeATEIbHOCTH KOMIIAaHUU.

yMeTh:
— OCYILIECTBIIATH BBIOOP JIOTHCTUYECKON CTpaTeruul (PUpPMBI;
— MPOBOAMTH OLIEHKY BIMSHMS JOTUCTUKU HA 3P PEKTUBHOCTh OM3HECA KOMITAHUY;
— pa3pabaTbIBaTh CTpATErMUECKUM TIaH JOTUCTUKH;
— pa3pabareIBaTh cUCTEMY cOamaHcupoBaHHBIX Mokasareneit 1 KPI o norucruke
OpraHu3aIuy;
— NPUMEHATH THUIIOBBIE MPOTPaMMbl U METOJMKH IPOBEIEHUS JIOTUCTHUYECKOTO
ayauTa;

— HpOBOAUTH AHAJIN3 3(1)(1)CKTI/IBHOCTI/I JIOTUCTUYECKON JIEATEILHOCTH IIO
noapasaciICHUAM CJ'Iy}K6I)I JIOTUCTUKH HAa OCHOBEC IMPOBECACHUA 06CJ'I€)IOBaHI/I$I.
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BJIA/IETh:

- CIIOCOOHOCTBIO  OIEHUBATh BO3ACHCTBHE MaKpPOIKOHOMHYECKOM Cpelbl Ha
(YyHKIMOHMPOBAHUE OPTaHU3aIMii ¥ OPraHoB TOCYAAPCTBEHHOTO M MYHHIIMIIAJIHHOTO
YIPABJICHHUS;

-YyMEHUEM IPOBOAMUTH AYAUT YEJIOBEYECKUX PECYpPCOB M OCYILECTBIATh AMATHOCTUKY
OpraHU3alMOHHON KYJIbTYpbI

- HaBBIKAMU COCTaBIICHHS (DMHAHCOBOM OTYETHOCTHM M OCO3HAHHME BIIMSHUS PA3THYHBIX
METOJIOB M crnoco00oB (UHAHCOBOrO Yydera Ha (PUHAHCOBBIE PE3YNbTAThl JIE€ATEIbHOCTH
OpraHu3aluy;

- CIIOCOOHOCTBIO aHAM3UPOBATh (PMHAHCOBYIO OTYETHOCTh U MPUHUMATH 0OOCHOBAHHbIE
MHBECTUILIMOHHBIC, KPEAUTHBIC U (PMHAHCOBBIC PEILICHMS;

- CIIOCOOHOCTHIO OLIeHUBATh 3 (HEKTUBHOCTH UCIIOIB30BAHUS PA3IUYHBIX CHCTEM yueTa U
pacripefieieHusl 3aTpar; HMMETh HAaBBIKM KAJIbKYJIMPOBAaHUS U aHalW3a Cce0eCTOMMOCTH
OPOAYKIMH U CHOCOOHOCTh MPUHUMATh OOOCHOBAaHHBIC YNPABICHUECKHUE PEIICHUS Ha OCHOBE
JAaHHBIX YIIPABJIEHYECKOrO YU€eTa.

3 Kpartkoe conep:kanue JMCIUILIHHBI.

1. Beenenne. Metogooruss ¥ OCHOBHBIC  INPHHLIMINBI  yNPABJCHHUSA
JIOTHCTUYECKUMH CHCTEeMAaMH.

Metogonoruss M OCHOBHBIE NPUHLMIIBI YIPABIEHUS B JIOTUCTUYECKUX CHUCTEMaX.
AJMUHUCTPUPOBAHNE JIOTUCTMYECKUX cucTeM. Llenu norucrtuueckux crpateruid. Tumsl
JIOTUCTUYECKUX CTpaTerMi: MHHMMM3ALMs JOTUCTHUECKHUX M3JEPIKEK, YIydlICHHE KauecTBa
JOTHCTUYECKOTO CEpBUCA, MUHHMH3AIWS WHBECTULUN B JIOTHCTHYECKYIO HH(PACTPYKTYpY,
jgoructudeckuit ayrcopcusr. Ilponenypa pa3paboTku goructudeckoil crpareruu pupMel. CBs3b
KOpIIOPaTUBHOM W  JIOTUCTUYECKOW  crpareruii. CBA3b JIOTUCTUKM W MapKeTHHTa.
B3aumoneiictBue JIOTMCTUKM C TPOM3BOJACTBEHHBIM, HWHBECTULMOHHBIM U (UHAHCOBBIM
MEHEIKMEHTOM.

2. Crparernueckoe INIAHUPOBAHUE JOTHCTHKH.

Crparernyeckuii  mjaaH  JIOTUCTHKU.  ba3oBble  KOMIIOHEHTBl  CTPAaTErHMYECKOro
IUTAHUPOBAHMSL: KOH(MUTYpaLUs JOrMCTHYECKOM CeTH, OpraHU3alliOHHAas CTPYKTypa yIpaBJIeHUs
JIOTUCTUKOM, MEX(PYHKIMOHAIbHAS W MEXKOpPraHW3allMOHHAs JIOTUCTHYECKas KOOpIUHAIMS,
cucTeMa KOHTPOJIJIMHTa, HH(POPMAIlMOHHAs TIOJ/IEPKKA.

BnusiHue norucTuyeckoil neATenbHOCTHM Ha TMOBBINIEHHE SHEProdh@exTUBHOCTH Lenein
IIOCTaBOK.

3. Opranu3aunus cJay:k0bl JOTHCTUKH HA NPeANPUSTHH.

OpranuzanioHHbIE CTPYKTYpBl JIOTUCTHYECKHX cHcTeM. DyHKIHMH JOTMCTHYECKOTO
aAMUHMCTpUpOBaHus. [IpuHIMN UeHTpanu3auuu/IeleHTpaIn3aluu  Ipu  (GOpMUPOBAHUU
JIOTUCTUYECKHUX OpPraHU3allMOHHBIX CTPYKTYp. [IpoGiiema obecrnieueHuss Mex(yHKIIMOHAIBHON
JIOTUCTUYECKOM KOOpAMHAIMU. BuIbl OpraHuM3allMOHHBIX CTPYKTYp UM o0jacTb HX
VCIIOJIb30BaHUs: CPABHUTEIIbHAS XapaKTEPUCTUKA OCHOBHBIX TUIIOB OPTaHNU3ALIMOHHBIX CTPYKTYP
CIIy)KO JIOTHMCTUKH: JIMHEHHO-(DYHKIMOHAIBHBIX, JWBU3MOHAJIbHBIX, MATPUUYHBIX, MPOEKTHO-
(IPOLIECCHO-) OPHUEHTHUPOBAHHBIX. THUMOBbIE (YHKIMHU MEHEIKEepOB-IorucToB. OTpacieBbie
OCOOEHHOCTH TOJIMTUKU  YIPABICHHUA MEPCOHANA, OCYILECTBIIIOUIETO0  JOTMCTUYECKUN
MEHEKMEHT. MeToapl ynpaBieHHUs] NepcoHaIoM. PakTopbl MOBBILEHUS M PALUOHAIBHOTO
MCIIOJIb30BaHUs TPYA0BOTO MOTEHIMANA JOTUCTHUECKON CUCTEMBI.

4. Cucrema cO0a1aHCHPOBAHHBIX NOKa3aTeJeil JOoructuku ¢pupmol. Kinroyesbie
nokasareju npoussoaureabHocTu (KPI) mo sorucruke ¢pupmel. Mogenb crpareru4eckou
npuosM. Meroasl n npuMepsl pacdera ocHOBHBIX KPI ciry:k0 1ormcrukm.

Crpaterndeckuil 1iaH JIOTUCTUKUA QUPMBI: OCHOBHBIE pa3ienbl. [IpruMepsl TorucTuyeckux
ctpateruil. @okycupoBaHue Ha OayaHce «3aTpaThl/ypOBEHb OOCIYKHMBAHUS» MPH pa3padboTKe
JIOTUCTHYECKON cTpaTteruu. Mopens crpaterndyeckoil mpuObuin. COalaHCUpOBaHHas cUcTeMa
nokazareneil (CCII) noructuku GupMmbl: 1enu, 3a1auu, UepapXus MOCTPOCHUS, MEPCIEKTUBBL.
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Cuctema KPI: coctaB, crocoObl pacueTa, CI0KHOCTH onpeaeneHus. [Ipobnemsl ycTaHOBICHHUS
CTaH/IapTOB KPI JOTUCTUKH Ha OCHOBE MPOLETYPhI OCHUYMapKHUHTA.
[TpoexkTupoBaHue/pEUHKHHUPUHT JIOTUCTHUECKON ceTtu. MpeHTudukamuss JTOTUCTHYSCKHX
Ou3Hec-npoieccoB. TUTBI OPraHU3AMOHHBIX CTPYKTYP YIPAaBIIEHUS JIOTUCTUKON B KOMITAHUSX:
MPUMEPBI, TOCTOMHCTBA M HEIOCTATKH. [Ipobiema MOTHBAIMK TIEPCOHANIA CIYXKO JIOTHCTUKH.
Cxema 1 3a1auu Ipolecca KOHTPOJUIMHTA JIOTUCTUKH.

5. TakTu4eckoe U ONepaTuBHOE IVIAHMPOBAHUE B JIOTMCTHKE KAK HHCTPYMEHT
yIIpaBJIeHHS JHepropecypcocoéepekeHuem.

TakTu4eckue W ONEepaTHBHBIC IETU JIOTUCTUYECKOTO MEeHeKMeHTa (upmbl. PazpaboTka
TaKTUYECKOTO M ONepaTuBHOro IuiaHa. CucremMa IUIaHOBBIX IMokKaszaTtenel. [lmaHupoBanue
BBITIOJTHEHMSI KJIFOUEBBIX W TIOJICPKUBAIOIIUX JIOTUCTHYECKUX (yHKnmii. KopmopartuBHbie
WH(OPMALIMOHHBIE CHCTEMbl M MPOTPaMMHBIE CpPEICTBA MOJACPKKUA JOTHCTHYECKOTO
IUIAaHUPOBaHUA.  VIHTErpupOBaHHOE  JIOTHCTUYECKOE  IUIAHUPOBAHME M OpraHu3alus
B3aMMOJICHCTBUS CITY>KObI JIOTUCTUKU C APYTUMHU MOAPA3ACICHUAMUA (PUPMBL. DTarbl U METO/bI
TUTAHUPOBAHMS TAKTUYECKHUX U ONEPATUBHBIX MoKka3zareneil. Orenka kauecTBa U 3 (HEKTUBHOCTH
IIJIAHUPOBAHUSL.

6. BeHUYMAPKHMHT B JIOTHCTHKE.

[TonstTe u cymHOCTh OeHUMapkeTHHra. YcTaHoBieHue crangaptoB KPI u mpobrema
Oocrumapkunra. [Iponenypa 6enumapkuara B joructuke. OCHOBHBIC OTYETHBIC (POPMBI OIIEHKHU
pe3ylbTaTOB  JIOTUCTUYECKOM  JIEATEIbHOCTH  KOMIIAHMM. Y CTAaHOBJIEHUE  CTaHIapTOB
noructuyeckux KPI Ha ocHOBe wucnonp3oBaHus OeHuMapkuHra. MHTerpwpoBaHHAs IO IETH
MOCTaBOK CHCTEMa YIpaBIeHHUS TOBapHbIMU 3amacamu. [IpoGnema BbrIOOpa MHGOPMAIMOHHON
MOJJICPKKU JIOTUCTUKHU. XapaKTepUCTUKA MOAYJeH (KOHTYpoB) «Jlorucrtuka» Ha mpumepax
3apyOeKHBIX U OTEUECTBEHHBIX KOPIOPATUBHBIX MH(GOPMAIIMOHHBIX cucTeM. H(popMalinoHHbIe
CHCTEMBI MOJJICPKKHU IPUHATHS ONTUMHU3ALUOHHBIX PEIICHUI B JIOTUCTHUKE.

7. IlpoBeneHue IKCNEPTU3DI JIOTHCTUKY KOMIIAHUU — BHEIIIHUH ayJIuT.

3amaun U cxeMa KOHTPOJUIMHTA JIOTHCTUYCCKOW NeATeNbHOCTH. AHAIN3 d(hHEeKTHBHOCTH
JIOTUCTHYECKOH NIeATEIHHOCTH IO MOAPA3ACICHUSM CIIYKOBI JJOTHCTUKH Ha OCHOBE MPOBEICHUS
obcnenoBanusi. OcHOBHBIE (OPMBI ydeTa W KOHTPOJS PE3YJIIbTATOB JIOTUCTHYCCKON
JIeATEeTbHOCTH KoMIaHuu. CrucTeMa MOHUTOPUHTA BBIITOJTHEHUS JIOTUCTUYECKOTO TJIaHa.

8. TumoBble MPOrpaMMbl U METOMKH MPOBEIEHHUS JJOTHCTHYECKOT0 ayANTA.

IIpoBOAUTE 3KCIEPTHU3BI U ayIUTa JIOTUCTUYECKON IEATEIIbHOCTH, NMPOTHO3UPOBAHUE U
ompenesieHue TOTPEOHOCTH KOMITAHWHM B TIOBBIIICHUU KBaTM(HUKAIMKA TIEPCOHANA CITYKObI
JIOTUCTHKH, ompeneneHne 3()(PEeKTUBHBIX MyTeH COBEPIICHCTBOBAHUSA CTPYKTYpbl U Ou3Hec-
IIPOLIECCOB JIOTUCTHUKHU.

9. Anaam3 3)GeKTUBHOCTH JIOTHCTHYECKOMH AeATeTbHOCTH.

TlokazaTenu  JIOTUCTHUECKOM  JeITeNbHOCTU. lloHSATHE CHCTEMBI IIOKa3aTeJIeH.
TpeboBanusi, MpenbsABIsEMble K IOKa3aTelsiM B CHCTeME KOHTpOJUTMHTa. OCHOBHBIC THIIBI
cucteMm nokasaresneil. OcoOeHHOCTH JIOTUKO-AETYKTUBHBIX CUCTEM MTOKa3aTeleH.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboThI €UHULIAX yacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Konraktnas paoora (KP): 1,3 48
Jlextuu (JIek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTosTeNnbHOE N3Y9eHUE Pa3IeNiOB JUCIUTUTHHEI 17 59,8
KonTakTHas camoctosiTenbHas pabota ’ 0,2
Buj koHTpoJs: 3a4eT / IK3aMeH - 3auer ¢
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\ \ OLICHKOM

B 3auetnbix | B actpoHom.

Bunel yue6HOI paboThI eQUHULIAX yacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 81
Konraktnas patdora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
IIpakTuueckue 3ansatus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOSTENbHOE N3YUYEHUE PA3/IETIO0B IUCIUILINHbI 17 44,85
KoHTtakTHas camocTosTenbHas pabota ' 0,15
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOH

AHHOTanUA padoyeil MPOrpaMMbl TUCUUIJIMHBI K AHAJIN3 U CHHTE3 XUMHMKO-
TexHosioruueckux cucrem» (b1.B./IB.13.1)

1.eab IMCHUIUIMHBI - TpUOOpETEHHE CTYJCHTaMH TEOPETHYECKUX 3HAHUU W
MPAKTUYECKUX HABBIKOB B O0JIACTM aHaIM3a M CHUHTE3a CIIOKHBIX XMMHKO-TEXHOJOTHYECKHX
cucreM (XTC), ¢ menpio pereHus 3a1a4 NOBBIIIEHUS PECypCodHEpreTHIecKoi 3(h(HeKTHBHOCTH
MPEIPUATHIA U HKOJIOTUYECKON 0€30IaCHOCTH HEPTEra30XMMHUECKOTO KOMILIIEKCa.

2. B pesyabrare wu3yyeHusi AUCUMIUVIMHBI O0y4yalumuiics 1O MNporpamme
0akaJjiaBpUaTa J0JIKeH:

oBJIaleTh cjeayrmmumMu npogpeccuoHanbHbiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO aHAIM3HPOBATh TEXHOJOTHYECKHM MPOIECC KaK OOBEKT YIpaBICHUS
(IIK - 9);

-TOTOBHOCTBIO ~ H3ydaThb  HAyYHO-TEXHUUYECKYI0  MH(POPMALMIO,  aHAJIU3UPOBAThH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

-CIIOCOOHOCTBIO TIPUMEHSATh COBPEMEHHBIE METOJbl HCCIEIOBaHMS TEXHOJIOTHYECKUX
IPOLECCOB U MPUPOJHBIX Cpell, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAY4YHO-
uccienosateabckoit padore (ITK-14);

3HaTh:

— OCHOBHBIE IOHSTHSI TEOPUM MATEMAaTHYECKOTO MOJAEIMPOBAHUsS, aHaIU3a U CHHTE3a
ONTUMAIBHBIX XUMHUKO-TeXHOJOoTn4YecKkux cucteM (XTC);

— IPUHLUIIBI MATEMAaTHYECKOTO MOJIEIIMPOBAHMS U aHainu3a cllokHbIX XTC;

— CYIIHOCTh OCHOBHBIX CBOWCTB U XapakTepuctuk XTC (HamexHocTH, 0€30TKa3HOCTH U
PEMOHTOTIPUTOAHOCTH, paboToCOCOOHOCTH, 0€30MacHOCTH, YyBCTBUTEIHHOCTH,
MOMEXO03alIMIIEHHOCTH, YCTOHYUBOCTH, YIPABISIEMOCTH, YMEPAKEHTHOCTH);

— KJaccu(UKaIHIo, OOIIYI0 IOCTAHOBKY U MPUHIIUIIBI PEILIEHUS] OCHOBHBIX 3ajau aHaJIn3a
XTC;

—  KJaccU(HKaIUIO HCXOJIHBIX 3a1a4 CUHTE3a (130) ONTHUMAJIBHBIX
pecypcoaneprocoeperatonnx XTC  (comepkarenbHble IMOCTAaHOBKM 33aJad  CTPYKTYpPHO-
napaMeTpuueckoro u crpykrypHoro cunreza XTC);

— kimaccu(ukanuioo M OOIIYI0 XapaKTepUCTUKY HPHUHLMUIOB CHHTE3a ONTHMAJIbHBIX
pecypcodHeprocoeperarommx XTC (1IeKOMMO3UITHOHHO-TIONCKOBOTO, 3BPUCTUYECKO-
JEKOMIIO3ULIMOHHOT0, 3BOJIIOLIMOHHOTO ¥ HHTETPAJIbHO-TUIIOTETUUECKOTO;

— olepalnyy YHOpsSJOYEHHOTO OrPaHWYEHHOIO IOMCKA PpEUIeHHM MCXOIHBIX 3a]ad
CHHTE3a pecypcorHeprocoeperaromux XTC Ha epeBe BapuaHTOB pPEIIEHUH ¢ UCIOIb30BaHUEM
WJIeW MePCIEKTUBHO-OTCEKAOIIEH TEKOMITO3HUIIMU U METO/Ia «BETBEH U TPaHULD;
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— JIEKOMITO3UIIMOHHBIE METOJBl CHHTE3a pecypcosHeprocoeperatomux XTC, xoTopsie
MO3BOJIAIOT IIPOEKTUPOBAaTh TEXHOJOTMYECKHE CXEMBl BBICOKOHAJEKHBIX HKOJOTHYECKU
0€30MacHBIX IPOU3BOJCTB C ONTUMAJIbHBIMU YAEIbHBIMU PAacXOJaMHU CBIPbS, TOIUIMBA, SHEPTUU
1 KOHCTPYKLIMOHHBIX MaTEPHAJIOB.

Ymers:

— paboTaTb B KayecTBE I10JIb30BATEsl IHEPCOHAIBHOIO KOMIIBIOTEPA, HCIOJIb30BAThH
MaTeMaTHYECKUE MaKeThl 00IIeTo Ha3HAUYEHUS JUIsl pelleHHs 3a1a4 aHanu3a u cuate3a X1C;

— COCTaBJISITh CUCTEMbI YPaBHEHUI MaTepuanbHO-TEIUIOBBIX OanaHcoB cinoxHbIX XTC u
BBISIBJISITH TEXHOJIOTUYECKYIO U MaTEMaTHUECKYI0 KOPPEKTHOCTh IOCTAHOBKH YKa3aHHOM 3ajauu;

— ctpouTth Tonojoruyeckue Moaenau XTC (IOTOKOBbIE, CUTHAJIbHBIE U MH(POPMALIMOHHBIE
rpacer);

— MIPOBOJIUTH AHAINU3 TEXHOJOTUYECKUX PEKUMOB (QyHKIHOHMpOoBaHUs ciaoxHbIX XTC ¢
LIEJIbIO BBISIBJICHUS U YCTPAHEHMsI HCTOYHUKOB ITOTEPD ChIPbS, TOIJIMBA U S3HEPTUU B CUCTEME IS
pa3paboTKN Hay4YHO 0OOCHOBAHHBIX TEXHOJIOTMYECKUX U MH)KEHEPHO-TEXHUYECKUX PELICHUH 110
MOBBIIIEHUIO Y(PPEKTUBHOCTH XUMHUYECKUX MPOU3BOJCTB C IMPUMEHEHHUEM DPA3IUYHBIX KIACCOB
Tonoaoruueckux mozaeient XTC;

— pa3pabaTbiBaTh Hay4YHO O0OOCHOBaHHbBIE AJIbTEPHATHUBHBIE BaApHUAHTHI TEXHOJIOTUYECKOM
cxembl XTC;

— COCTaBJISITh CUCTEMBI YPaBHEHUN MaTepUaIbHO-TOIIMBHOTO Oananca cioxHbIXx X TC

— BBIABJIATH M AHAJIM3UPOBATh INPUYMH IOTEPH CBIPbS, MATEPUAIbHBIX U TOILIMBHO-
DHEPTeTUYECKUX pPECypcoB Ha JIEHCTBYIONIMX IPOW3BOJACTBAX HE(TEra3oXxmMUIecKoro
koMmriuiekca (HI'XK)

— IUIaHHpPOBaTh W  MPOBOAMTH  OOCHemoBaHHME 3HEpropecypcodddexTuBHOCTH
nerctByromux npousBoactse HI'XK.

Baaners:

— METOZ0JIOTHUEN CUCTEMHOT0 NoAXoAa K uccienoBanuto XTC;

— NPUHLMIIAMU pa3padOTKU MaTeMaTUYECKUX MoJeNel (B TOM YHUCIE TOIOJIOTMYECKUX,
wiu rpados) cnoxubix XTC;

— rTonojiornyeckumMu Merogamu aHanmuza XTC ¢ HCHOIb30BaHUEM MaTepHallbHO-
MOTOKOBBIX U NMapaMeTPUYECKHX ITOTOKOBBIX TpadoB;

—J€KOMITO3ULIMOHHO-?BPUCTUYECKUMHU METOJAMH CUHTE3a HEpPropecypco-cOeperaronmx
XTC;

—METOAaMHU aHanau3a s¢dexTuBHOCTH (GYHKIIMOHUPOBAHUS XUMHUYECKHUX,
HEPTEXUMHUYECKUX U OMOXMMHUYECKHX TPOU3BOJICTB.

3 Kparkoe coaep:kanue 1uCUHIIUHBI.

Beenenne. OCHOBHBIE IOHATHS MAaTEMaTUYECKOTO MOJEIMPOBAHUS, aHAIN3a U CUHTE3a
xuMHuKo-TexHojoruueckux cucrem (XTC). OOmas xapakrtepuctuka XTC kak 0OBEKTOB
uccnenoBanuss U npoektupoBaHus. Kmaccuduxamuu tumoB XTC. Tumsl TeXHOJIOIHMYECKUX
cesazet B XTC. HempepbiBHBIE, HENPEpPHIBHO-IUKINYECKHE, HENPEPHIBHO-NEPUOANUECKUE U
nepuonuueckue XTC. Bunsl kputepueB s¢¢extuBHoct XTC. Kparkas XxapakrepucTuka
ocHoBHBIX cBoMcTB XTC. Knaccudukarus moneneit XTC.

Mopnyas 1. [IpyHOHMIBI MATEMaTHYECKOT0 MoaeJnpoBanns U aHanu3a XTC

1.1. IpuHIMNBI MaTeMATHYeCKOro MoeaupoBanus u anaauza XTC.

OO6muit BUJ onepaTopHO-CUMBONIMYecKkoil MareMatudeckoid moaenu XTC. IlocranoBka u
NpUHUMIBl pemieHus 3anad aHanu3a XT1C. 3agaun aHanm3a TexHuyeckux pexxumoB XTC kak
3aJauu pacyera MmaTepraabHO-TeroBbIX 6anancoB XTC. Onpenenenue crenenu cBodoast XTC.
bnounas MeroaMka COCTaBIIEHUS CHCTEM YpaBHEHHH MaTepualbHO-TOIUIMBHBIX OajlaHCOB
cnoxHblx cucreM XTC. Kparkas xapakTepuCTHKa BBIUMCIMTEIBHBIX METOJIOB U AJITOPUTMOB
pellleHnss MHOTOMEPHBIX pa3peKEHHBIX CHUCTEM YpPaBHEHHI MaTepHabHO-TUIIOBBIX OalaHCOB
cnoxHbIx XTC

1.2. IlpuHUMOBI MOCTPOEHHSI W TPHUMEHEHHs] TOMOJOTHYecKHX Mojeieii (rpagos)
XTC.

166



Knaccudukanus u HazHadeHue tomonorudeckux monenet XTC, mpuMeHSeMBbIX s
peuieHns 3a7ad MaTeMaTHYECKOro MOJEIUPOBAHUSA, aHainu3a ontumuizanuu u cuHTeza XTC.
Knaccugukanus Ttomomormueckux wmogeneit (rpagoB) XTC. OOmas xapakTepucTUka U
METOJMKa  TIOCTpOoeHusi  Tomojornyeckux  moxenedr  (rpadoB) XTC.  Ilorokossle,
UH(POPMALIMOHHO-TIOTOKOBbIE W curHaibHble Tpagel XTC. Mertoauka TpUMEHEHUS
tonojoruueckux moaeneit (rpados) XTC ans peuieHus: npakTHUECKUX 3ajad aHAJIW3a U CUHTE3a
pecypcoaneprocoeperatomux XTC.

1.3. Tonmosioruyeckne MeToabl M ajroputmbl anaauza XTC ¢ npumMeHeHHeM
NMOTOKOBBIX H CHTHAJIBHBIX IPa¢)oB

AJTOpUTM LHMKIMYECKOTO TOTOKOBOIO rpada COCTaBICHHUS CHCTEM YpaBHEHUU
MaTepUaIbHO-TETUIOBBIX O0amaHcoB claoxkHBIX XTC.

1.4. TonoJjioru4eckue aJropuTMbl ONTUMHU3ALMH CTPATErHM AHAJIM3A CJOKHBIX
XTC ¢ npuMeHeHreM HH(POPMALIMOHHBIX IOTOKOBBIX Ipados.

Meroasl pemieHusi curHanbHbIX TpadoB XTC. VYHuHBepcasbHas TOMOJOTHYECKAs
dbopmyna aist pemeHus: curHaiabHbIX rpagdos XTC.

Moayas 2. OnTuMajibHble pecypcodHeprocoeperanye XuMIMKO-TEXHOJIOTHYeCKHe
CHCTEeMBbI

2.1. IlpyHUMOBI CHHTE3a ONTHMAJBHBIX PeECypCO3IHeprocoOeperaux XUMHKO-
TeXHOJIOTHYEeCKUX CHCTEM.

3amaua cuHTe3a ONTHUMAalbHBIX pecypcosneprocoeperaromux XTC (P-XTC) xak
MaTeMaTHYecKn HedopMaln30BaHHAs 3a7ada XUMHYECKOW TexHonoruu. Kiaccudukanms
COJIEp)KaTENbHBIX  HMCXOJHBIX  HMHXKEHEpPHO-TeXHolornueckux  3amad  cunHresa (MU3C)
pecypcosneprocoeperarommx XTC. CUCTEMHBIM aHaIM3 OCHOBHBIX (PU3MKO-XMMHYECKUX U
MHKEHEPHO-TEXHOJIOTMYECKHUX MPEANOCHIIOK U orpaHnyeHui npu pemenuu U3C.

Knaccudukanusa u obmas XxapakTepucTUKa MPUHIUIIOB CUHTE3a onTuMaibHbIX P-XTC:
JIEKOMITO3UIIMOHHO-TTIOMCKOBOTO, 3BPUCTUYECKO-AEKOMIIO3ULIMOHHOTO, WHTETPAIbHO-
TUIOTETUYECKOrO (AITOPUTMHUYECKOI0) U 3BOIIOLMOHHOTO.

[lonsiTue rpannuHoi 3aaaun cuHre3a ontuManbHoil P-XTC. CrpaTterust nepcrneKkTuBHO-
oTcekaromied Jaexomno3unuu MHoxectBa pemenuid W3C. Omnepanuu  ynopsiio4€HHOTO
OTPaHMUYEHHOI0 TIOMCKAa peueHud ucxoaHbix 3amad cuHTe3a P-XTC ¢ ucnonp3oBaHueM
JIEPEBBEB BAPUAHTOB PELICHUI.

2.2, JleKoMIO3uIIMOHHBIE MeTO/IbI CHHTE3a ONTHMAJIBHBIX
pecypcodHeprocoeperaromux XMuMHKO-TEXHOJIOTHYECKHX CHCTEM.

OOm1ast XapaKTepUCTHKA U CYIIHOCTh MHOT'OCTAUITHOTO 3BPUCTUYECKO-3BOITIOIIMOHHOTIO
METO/Ia CHHTE3a HEOJHOPOIHBIX pecypcodHeprocoeperatomux XTC. Monenu npeacTaBieHUs
3HAHUM B XMMHYECKOW TEXHOJOTMH A reHepanuu cmblciaoBbix pemennid M3C. [Ipouenypst
TeHepaluy CMBICIIOBBIX pEIIeHWH 3a7ad CHHTE3a ONTUMalbHBIX HeoJlHopoaHbIX XTC ¢
WCIIOJIb30BAHUEM JIEPEBBEB BAPUAHTOB PEIICHUN, MOJAENEH MPEACTABICHUS 3HaHUM U
tonosioruaeckux mozeneit (rpagos) XTC.

OOm1ast XapakTepuCcTUKa UCXOAHBIX 3ajau cuHTe3a (M3C) onTuManbHBIX OAHOPOAHBIX P-
XTC: pexynepatuBHbIX TeriooOMeHHbIX cucteM (P-TC) u pecypcoaneprocoeperaromnmx cucreM
pexktuduranun (P-CP) MHOTOKOMIOHEHTHBIX cMeceil. [loHsATHe 3BpHCTHYECKHUX NpaBWI U
rpannyHbIxX 3a1a4 cuaresa (I'3C) P-TC u P-CP.

IToctanoBka WM3C onTHUMaidbHBIX PEKYNEPATUBHBIX PECYpCOIHEProcOEeperaronmx
Ter1000MeHHbIX cucTeM. CHCTEMHBIM aHalau3 OCHOBHBIX (PU3UKO-XMMHUYECKUX U HWHKEHEPHO-
TE€XHOJIOTMYECKHUX IPEANOCHUIOK M OIPAaHWYEHMUH INPU T€HEepalMM CMBICIOBBIX pemeHudt M3C
ONTUMAJBHBIX TEIIOOOMEHHBIX cucteM. Kiaccudukamus u  oOmas XapaKTepuCTHKa
JEKOMIIO3UIIMOHHBIX METOJI0B CHUHTE3a P-TC: IPaHUYHO-AEKOMIIO3ULIMOHHOTO,
JEKOMIIO3UIIMOHHO-3BPUCTHUECKOTO U Tomosornyeckoro. CylHOCTh M OCHOBHBIE ATallbl
IPaHUYHO-AEKOMIIO3ULIHOHHOTO MeToJ1a CHUHTE3a ONTHUMAJIbHBIX peKynepaTUBHBIX
TETJI000OMEHHBIX CHCTEM.
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[TocranoBka M3C onTHUMalbHBIX PECypCOIHEProcOEpPEramux CUCTEM PEKTU(UKAINN
MHOTOKOMITOHEHTHBIX ~cMmecell. CHCTeMHBIM aHali3 OCHOBHBIX (DM3UKO-XUMUYECKUX U
WHXEHEPHO-TEXHOJIOTHYECKUX TMPEINOCHIIOK, HCIOJb3yeMble MIpPH TMOUCKE PEIICHUN 3aaad
CHHTE3a ONTUMAJIbHBIX allUKINYeCKuX cucteM pektudukanuu (ACP).

Knaccudpukanus u o0mas XapakTepUCTUKA JEKOMIO3UIIMOHHBIX METOJIOB CHHTE3a
onTUManbHBIX  amukiandyeckux  CP: (ACP)  nexKOMITO3MIIMOHHO-TOTIOJIOTHYECKOTO |
JIEKOMITO3UIITMOHHO-IBPUCTUYECKOTO. CyYIIHOCTh M OCHOBHBIE JTambl JEKOMIO3UIIMOHHO-
TOMOJIOTHYECKOT0 METOAA CHHTE3a onTUMaIbHEIX ACP.

4. O06beM yueOHOM JUCUUIIIMHBI

Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B akagem. yacax
OO6u1asi TPY10€eMKOCTb TUCIHUILINHBI 4 144
Konrakthas pa6ora (KP): 1,8 64
Jlexumm (Jlek) 0,9 32
[Tpaktaeckue 3arstust (I13) 0,9 32
CamocrositesbHasi padora (CP): 1,2 44
By uTOroBoro KOHTpoOJIsi: 3K3aMeH 36
[TonroTroBKa K SK3aMEHY 1,0 35.6
KonrakTHas atTecTanus 0.4
Bun yae6HO# paboThI B 3agernbIx equHunax | B acTpoH. gacax

OO0masi Tpy10eMKOCTb 1M CHUILIIHHbI 4 108
KonraktHas pa6ora (KP): 1,8 48
Jlexumn (Jlek) 0,9 24
[Tpaktueckue 3anstus (I13) 0,9 24
CamocrositeabHas padora (CP): 1,2 33
Buj uTOroBoro KOHTpoOJIsi: 3K3aMeH 27
ITonroroBka K sK3aMeHY 1,0 26.7
KoHTakTHas aTTecTaus 0.3

AHHOTanus pado4yeil NporpaMMsl JMCHUIIMHBI « CHHTE3 ONITHMAIBHBIX CHCTEM
pa3aesienust xumuieckux npeanpustuin» (b1.B.1B.13.2)

1. eap AuMCHMIUIMHBI — TpuoOpeTeHHe OOy4yaroIMMHUCS TEOPETUYECKHX 3HAHUN U
IPAKTUYECKMX HAaBBIKOB B 00JAacTW CHHTE3a ONTHUMAJIbHBIX OJHOPOJHBIX XHMHKO-
TEXHOJOTMYECKUX  CHCTEM  pAa3/lelI€HUs  MHOTOKOMIIOHEHTHBIX  CMECEM  XMMHYECKHX
HNPENNPUATHH, C LIETbI0 PEIICHUs 33Ja4 MOBBIILIEHUS PECYPCOIHEPreTUUecKor 3pPexTuBHOCTH
MPEANPUITHI XUMUUECKOTO KOMILIEKCA.

2. B pesyabrare wu3yyeHusi AUCUMIUIMHBI O0y4yalumuiics MO0 MNporpamme
0akajaBpHuaTa JOJIKEH:

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHunsiMum:

- CIOCOOHOCTBIO AHAIM3MPOBATH TEXHOJOTUYECKUH TMPOLECC KaK OOBEKT YNpaBICHUS
(IIK - 9);

-TOTOBHOCTBIO ~ H3y4aTh  HAyYHO-TEXHHUYECKYI0  MH(POpPMALMIO,  aHAJTU3UPOBAThH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

-CIIOCOOHOCTBIO TIPHUMEHSATh COBPEMEHHBIE METOJbl HCCIEIOBAaHMS TEXHOJIOTHYECKUX
MPOLECCOB U MPUPOJHBIX Cpell, MCIOJIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccrnenoBareabckoi padore (ITK-14);

3namo:
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— KaccudukaImio HUCXOIHBIX 3a7a4 CHUHTE3a (3C) ONTUMAIBbHBIX
pecypcosreproaddextuBabix  XTC  (comepkaTenbHbIe IMOCTAaHOBKH 3aad  CTPYKTYPHO-
[IapaMeTPUUECKOro U cTpykTypHoro cunreza XTC);

— olepalMy YIHOPSAOYEHHOIO OrPaHMYEHHOIO IIOMCKAa pEIIEHUH MCXOIHBIX 3a1ad
cuHTe3a pecypcosneprodpdexruupix XTC Ha gepeBe BapUaHTOB PEIICHUH C MCIIOIb30BAaHUEM
UJEH NEePCIEKTUBHO-OTCEKAIOIIEH JEKOMIIO3ULIMK U METOJA «BETBEU U TPaHULD,;

— JIEKOMITO3UIIMOHHBIE METOABI CHHTe3a sHepropecypcodpdexktuBHbix XTC, koTopsie
MO3BOJIAIOT IIPOEKTUPOBAaTh TEXHOJOTMYECKHME CXEMBl BBICOKOHAJECKHBIX DKOJOTHYECKU
0€30MacHbBIX POU3BOJCTB C ONTUMAJIbHBIMU YAEIbHBIMU PAacXOJaMHU CBIPbS, TOIUIMBA, SHEPTUU
Y KOHCTPYKLIMOHHBIX MaTEPHAJIOB.

Ymemo:

— IPUMEHATh TPHHLMIIBI CHHTE3a ONTHMalbHbIX 3Hepropecypcodddexruupix XTC
(1eKOMIIO3UIIMOHHO-TIOUCKOBOI'0,  3BPUCTUYECKO-IEKOMIIO3UIIMOHHOTO, ABOJIIOLIMOHHOTO U
MHTErpajibHO-TUIIOTETUYECKOI0) MpH pa3paboTKe HAydyHO OOOCHOBAHHBIX allbTEPHATHBHBIX
BapHUaHTOB 3Hepropecypcod3hPeKTUBHBIX TEXHOJOTHUECKUX cxeM oxHoponHbix XTC — cuctem
pa3fesieHuss MHOTOKOMIIOHEHTHBIX CMECEH;

— MMPOBOJINTH AHAIM3 TEXHOJOTHYECKUX PEXUMOB (yHKIMoHupoBanus XTC c¢ menbio
BBISIBJICHUS. U YCTPAaHEHUS MCTOYHMKOB IOTEPH CBHIPbs, TOILUIMBA U DHEPTUU B CUCTEME IS
pa3paboTKu HaydHO 0OOCHOBAHHBIX TEXHOJOTHYECKHX U WHKEHEPHO-TEXHUYECKUX PEUICHUH 110
HOBBIIIEHUIO 3(PEKTUBHOCTH XUMHUYECKUX MPOU3BOJCTB C IMPUMEHEHHUEM DPA3JIMYHBIX KIACCOB
Tonojorunueckux mozaeier XTC;

— BBIABJIATh W AHAJIM3UPOBATh INPUYMHBI IOTEPH CBHIPbS, MATEPUAIBHBIX U TOILIUBHO-
HHEPreTUUECKUX PECYPCOB HA JEHCTBYIOIUX XUMUYECKUX ITPOU3BOJICTBAX;

Bnaoemy:

— METOJOJIOTHEl CUCTEMHOIO MOAXOAAa K PEIICHUI0 3a7ad CHUHTE3a ONTHUMAJIbHBIX
sHepropecypcodpdextuBubix XTC;

— JIEKOMITO3ULIHOHHO-TOIOJIOTUYECKUMU U JE€KOMIIO3UIIMOHHO-3BPUCTHUECKUMHU
METOJaMU CHUHTE3a CUCTEM PEKTU(UKAIIMY MHOTOKOMIIOHEHTHBIX CMECeH;

— MeToamu aHanm3a dQexTuBHOCTH pyHKIHoHHpoBanus XTC.

3. Kparkoe conep:kanue TUCHUIIAHBI:

Mooyns 1. Ocnoenvie nonsamus meopuu ananusza u cunmesa XTC.

XUMUYECKOE MPOU3BOJCTBO — CIIOKHAs XMMHKO-TEXHOJIOTMYECKas CUCTEMa. AHAIMU3 U
cunte3 XTC kak mHoO3HaBaTeIbHbIE M HHKEHEPHO-TEXHWYECKHE ONepaluu. Buabl THUMOBBIX
texHonornuyeckux omneparopoB XTC. Tumbl TexHoJIOrMueckux cBsa3ed B crpykrype XTC:
nocieaoBarenbHas; MoCJIeI0BaTEIbHO-00BOJHAS (Oaiinac); napajuiesibHas;
NpOTHBOHAINpAaBJIeHHas; OoOpaTHas (peLUuKIMYecKas) MO pacxoJy BellecTBa;, oOpaTHas IO
pacxoiy PHEPruH; SHEPro-TpaHCHOpPMAIIOHHAS.

Texnonornueckas Tonosorust XTC. Otobpaxkenue texHonoruueckoit Tononorun XTC ¢
HCIIOJIb30BAHUEM TEXHOJOTUYECKUX, CTPYKTYPHBIX, ONEPATOPHBIX M (PYHKIIMOHAIBHBIX CXEM.
Knaccugukarus XTC no 0co6eHHOCTSAM TEXHOJIOTHYECKOM TOMOJIOTUH: — MO BHJIaM 3JIEMEHTOB
(TEXHOJIOTUYECKUX ONEepaTopoB), BXOAAMMX B CTPYKTYpy XTC (HEOOHOPOIHBIE U OJHOPOJHBIE
XTC); — mo TUNaM TEXHOJIOTMYECKUX CBsA3EH (OJIHOHANpPABIEHHbIE M BCTPEUHOHAIPABIICHHBIE,
WM KOHTYpHBIE).

Knaccudukanus mozpeneit um mnoustue wuneHtupukanmu XTC. Krnaccuduxanus u
HazHaueHue Ttomnonoruuyeckux wmogaened XTC. Tlorokxoswie rpadel XTC (martepuanbHble,
TEIUIOBBIE U NapaMETPUYECKUE) U UX NPUMEHEHHE B TEOPUM aHAJIM3a U CHHTE3a ONTHUMAaJIbHBIX
sHepropecypcodpdextuBHbIx XTC (OPI-XTC).

XapakTepucTUKa XUMHUKO-TEXHOJIOTHUYECKOM CHCTeMBbl Kak OOBEKTa HCCIeI0OBaHMUS.
OneparopHo-cumBoanueckas matemaruueckas mojenb XTC. Cocrostuue XTC. IIpoctpanctso
cocrosiHui XTC.
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Kpurepun  sddextuBnoctu  OPI-XTC. Ilomarue  pecypcodPPekTUBHOCTH U
9K02(pPEKTUBHOCTH. Kpartkas XapaKTEePUCTUKA Croco0oB u MIPUEMOB
pecypcaneproocoepexenus. [lonstue ManooTxonHbIx U pecypcocoeperaronmx XTC.

Mooyns 2. llpunyunel cunmesa onmumanbHovix IHepzopecypcoIppexmuenvix XTC.

ITocranoBka ucxoanbix 3amau cuHre3a (M3C) ontumanbhbix OPO-XTC. IlpuHuunel
cuHTe3a ontuManbHblix OJPD-XTC —  1eKOMIIO3MIIMOHHO-TIOMCKOBBIM,  3BPUCTHYECKO-
JIEKOMITO3UIIMOHHBIA, HMHTETPAIbHO-TUMIOTETUYECKUN U HBOJIIOIMOHHBIA. 3ajaya CHHTE3a
ontuManbHbIX DPC-XTC kak Maremarnueckn HedoOpMaIU30BaHHAS 3aJadya XUMHUYECKOU
texHojoruu. Kiaccupukanus conepkareabHbIX HCXOIHBIX HHXCHEPHO-TEXHOJIOTUYECKHX 3a1a4
cuate3a DPD-XTC. CuctemHBIM aHaau3 OCHOBHBIX (PH3UKO-XUMHUYECKUX M HWHIKEHEPHO-
TEXHOJIOTHYECKUX MPEANOCHIIOK U orpaHndyeHuit npu pemenuu U3C.

Mooyne 3. Jlekomno3uyuonnvlie Memoovl CuHmesa IHePopecypcolIdhhekmusrblx
XTC.

OObmas xapaktepucTika UCXoAHbIX 3amaud cuHTe3a (M3C) onTuManbHBIX OJHOPOIHBIX
OPO-XTC: pekyneparuBHbix OPD TemmooOMeHHBIX cucteM U DPD cuctem pasiencHus
MHOTOKOMIOHEHTHBIX cMmeceil. [loctaHoBka umcxonubix 3anady cuHre3a (M3C) onTumanbHBIX
OJIHOPOJIHBIX CHCTEM pa3/ieJIeHNuss MHOTOKOMITIOHEHTHBIX CMECEH.

JIeKOMMO3UIIMOHHBIE METObl CHHTE3a ONTHMAJBHBIX 3HEpropecypcodPeKTUBHBIX
OJIHOPOJIHBIX XHUMHKO-TEXHOJIOTHYECKUX CHUCTeM.  [loHsATHE TpaHWYHOW 3amauMl CHHTE3a
ontuMmasibHOM DPI-XTC. JlepeBo nekommnosuiuu M3C 203-XTC u nepeBO AECKOMIO3UIIMU
MHokecTB peeHuit U3C OPO-XTC.

Crparerusi nepcneKTUBHO-OTCEKAIOIIEH AEKOMIO3ULMU MHokecTBa pewmeHuid M3C.
[IpumeHneHne METOMOB YIOPSAOYEHHOTO OTPaHMYEHHOTO Tiepedopa Ha JIepeBEe BapUAHTOB
pemenuit (JIBP) mpu mnoucke ONTUMalbHBIX BapHAHTOB CHHTE3a TEXHOJOTHYECKHX CXEM
ONTUMAIIBHBIX SHEpPropecypcodPPekTHBHBIX OAHOpoAHbIX XTC. MeTon «BeTBEH W TpaHUI.
Crpareruu BetBieHus Ha /IBP: BosiHOBas, mydeBasi, lyde-BOJHOBASI.

Mooyns 4. Memoowvl cunmeza ORMUMAIbHBLIX IHEP2OPECYPCOIPPeKkmusnvix cucmem
PeKkmupukayuu MHO20KOMROHEHMHBIX CMeCell.

[TocranoBka M3C onTuManbHBIX 3HEpropecypcodhdHEeKTUBHBIX CHCTEM pPEeKTH(PHUKALUN
MHOTOKOMIIOHEHTHBIX cMmeceld. CHCTEeMHBI aHadn3 OCHOBHBIX (DHU3HKO-XUMUYECKHUX U
WHXXEHEPHO-TEXHOJIOTHUYECKUX TPEANOCHIIOK, HCIOIb3YEMbIX IPU TIOMCKE pelIeHUU 3aaad
CUHTE3a ONTUMATBHBIX alUKINYeckuX cucteM pektudukammu (ACP).

Knaccudukanmss u o0masi XapakTEepUCTHKA JEKOMITO3UIIHOHHBIX METOJOB CHHTE3a
ONTUMANBHBIX  alUKINYeckux  cucreM  pektudukammu  (ACP):  1eKOMMIO3UIIMOHHO-
TOTIOJIOTHYECKOTO W JIEKOMITO3UIIMOHHO-IBPUCTHYECKOTO. CyYIIHOCTh W OCHOBHBIE JTallbl
JIEKOMITO3UIIMOHHO-TOMOJIOTUYECKOT0 METOAa CUHTe3a onTUManbHbIX ACP.

[lonsite »sBpucTHyeckux mpaBwil (3BpUCTUK). CyIIHOCTH M OCHOBHBIE JTallbl
JIEKOMITO3UIIMOHHO-?BPUCTUYECKOTO METO/1a CUHTEe3a onTUMalIbHBIX ACP.

OBpUCTHUYECKO-TEPMOIMHAMUYECKUH METOJ CHHTE3a 3SHepropecypcodppeKTuBHbIX
CUCTEM pPEKTU(UKAIIMH MHOTOKOMIIOHEHTHBIX CMECEH CO CBSI3aHHBIMU TETUIOBBIMH IMOTOKAMH.

4. O0bem y4eOHOH JUCHUIIIMHBI

Buj yae6HOM paboThI B 3auernsIx equaunax | B akamewm. wacax
O01mas Tpy10eMKOCTh TN CIUIIINHbI 4 144
KonTaktHas padora (KP): 1,8 64
Jlexumm (Jlek) 0,9 32
[Tpaktnyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu HTOroBOro KOHTPOJISA: IK3aMeH 36
IToaroToBKa K 3K3aMeHy 1,0 35.6
KoHrtakTHas aTrectanus 0.4
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Buyx yueOHol paboThI B 3avernpix equaMax | B acTpon. wacax

O0masi TPy10€eMKOCTb 1M CHUIITHHBI 4 108
KonrakTHas pa6ora (KP): 1,8 48
Jlexuun (Jlek) 0,9 24
ITpaxtuueckue 3ansatus (I113) 0,9 24
CamocrositesibHas padora (CP): 1.2 33
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 27
IToaroroBka K sK3aMeHY 1,0 26.7
KonrakTHas arrecramnus 0.3

AHHOTanuA padoyeil NpOrpaMMbl TUCUHUIVIMHBI « Y IPaBJieHHe HENsIMHA MOCTABOK
HepropecypcoddpeKTHBHBIX XUuMHYecKux npeanpustuii» (b1.B.J1B.14.1)

1. Heap aucuumimHbl - GOPMUPOBAHNE KOHIICTITYaJIbHOTO MBIIUJICHHS IO MpodieMam
VIpaBICHUS MEMsSIMUA TIOCTABOK JHEPropecypcodPEKTUBHBIX XHUMHUYECKUX MPESATPHUATHH,
pa3BUTHE YMEHUN M MPAKTUYECKHX HABBIKOB MPHUHATHS S()(OEKTHUBHBIX YIpaBIECHUYECKUX
peleHni IpY OPraHU3aly LHelel TOCTaBOK XUMUYECKHUX ITPEATIPUSITHIN.

2. B pe3yabrare wu3y4YeHMs JAUCHUIUIMHBI O0y4YaKOIIMiCA 1O MporpamMmme
0akajaBpHUaTa q0JIKeH:

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

-  TOTOBHOCTHIO M3ydaTh HAy4YHO-TEXHHUYECKYI0O WH(POpMAIUIO, aHAIM3UPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccienoBanuii (ITK-13);

- CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIC METOJBI HCCIEHOBAHUS TEXHOJIOTHYCCKHX
MPOLECCOB W TMPUPOIHBIX Cpell, HKCIOIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBarebekoit padore (I1K-14);

3HATh:

- K1accu(pUKAIUIO U OOIYI0 XapaKTEPUCTUKY OCHOBHBIX CTPATETHH YIIPABICHUS LEISIMU
MIOCTaBOK XMMUYECKUX MPEANPUATHIA;

- TMPUHLOUIB W METOJbl pPa3pabOTKU HHEPropecypcocOeperaronux 3SKOJIOTUUECKH
0e30MaCHBIX, WIH «3EJECHBIX), lIeNel TOCTABOK XUMHUECKUX MPEIIPUITUN;

- CYIITHOCTh CIIOCOOOB 00eCTIeYeHUsI YHEPTOPECYPCOCOEPEKEHUS B LIETISIX TOCTABOK;

- CYUIHOCTb METOJOJIOTMM  YIpaBJICHUS OTHOLICHUSMH B IENAX IOCTABOK
SHEPropecypcocOeperaronux XuMHIECKIX MPEATPUSITHIA;

- CYIIHOCTh METOJIOB pa3pabOTKH MPSMBIX M OOPATHBIX IEMed MOCTAaBOK XHUMHUYECKUX
PEATPUSITHH;

- crocoObl 00ecrieueHrs U TMOBBIIIEHUS SKOJIOTHUECKON 0€30MacHOCTH IeTei MOCTaBOK
XUMHUYECKHUX TTPOU3BOJICTB;

- OOIIYI0 XapaKTePUCTUKY CHUCTEM KOMIIBIOTEPHOTO aHaiu3a YHEprodkodh(HeKTUBHOCTH
OU3HEC-TIPOIIECCOB B IIETSX MOCTABOK YHEPrOPeCcypcoCcOEPEraommnx XuMUIECKUX TPEPUITHH.

yYMeTh:

- TPUMEHATh  CTPATeTUH  JIOTUCTUYECKOTO  YIPaBJICHUS  IEMSAMH  TOCTaBOK
HHEPropecypcocOEPErarofX XUMHUIECKUX PEATPUITHI;

- BBIOMpaTh AIKOHOMHYECKH J(P(HEKTUBHBIE METOJbI YIPAaBICHUS IEMSIMHU IOCTABOK
HHEPropeCcypcocOEPerarofX XUMHUIECKUX TPEATPUSITHI;

- BBIOMpaATh PAIMOHAIBHBIX TOCTABIIMKOB Joructudeckux ycnyr B LI Ha ocHOBe
MCTIOJIb30BaHUs BHEIITHUX PECYpPCOB («ayTCOPCHUHTY);

- dhopmynupoBaTh MMOCTaHOBKY 3a7a4 ONTHUMU3ALNU roKazareyeun
sHepropecypcodpHEeKTUBHOCTH IeNeil TMOCTAaBOK NPUMEHSEMON MPOAYKIMH XHUMHUYECKUX
MPEANPUSITHIH;

171




BJIA/IETh:

- METOJIOJIOTHEN «I0JIEBOr0 pa3/eleHUus MPUOBLINY MPU YIPaBICHUU LEMSMH TOCTaBOK
AHEpropecypcocOeperaroux XUMHYECKUX PEATIPUATHIH;

- crnoco0amMu, METOJaMH M MpueMaMHu pa3padOTKH palMOHAIHLHOW OpraHU3aIMOHHOMN
CTPYKTYPBI «3€JIEHBIX» LENeil MOCTaBOK XMMUYECKUX MPEANPUATUN; MUHUMU3ALUU OTXO/0B B
LII; npenorBpamieHusi MOTepb U CHIDKEHUS BBIOPOCOB B LEMAX I[OCTABOK MPEAIPUATHN
HePTEra30XUMHUECKOTO KOMILIEKCA.

3 Kpartkoe coaep:xanue JUCUMIJIHHBI.

Beenenue

Moayinsb 1.

1.1. CoBpeMeHHbIE KOHLENIUH U NTapaJiurMbl YIIPABICHUS LIETIIMU [TOCTABOK.

[IpeanochIky BOZHUKHOBEHUS KOHIIENIUH yrpaBiaeHus 1ensamu noctaBok (YLII); nenu
MIOCTAaBOK KaK OOBEKTHl JIOTUCTUKH; pPAa3BUTHUE WHTETPUPOBAHHOW JIOTUCTHKH Kak (aKkTop
dopmupoBanusa werneit nocraBok (LIII); cyObekTsl cUCTeMbl yIpaBieHHs LEMSIMH IOCTABOK;
OCHOBHBIC CTpaTeTM4YeCKHe KOHLENIMUA PecypcocOepekeHus; CHUHepreTudeckuit sddexr
WCII0JIb30BaHU IPUHIUIIOB JOoructTuku B Y1III.

1.2. llenu u cTpaTteruu ynpasieHUs HENSIMU OCTaBOK.

OcHoBHble CcyOBeKTHI U 00BeKkThl ympaBienus B LIII; opranmzanus crpyktypsr LT
sHepropecypcocOeperaronux npeanpustuii  Hedrerazoxumuyeckoro komiiekca (HI'XK);
aTanbl pazpaboTku crparermueckux neneil YIIII; kommiekc cTparernueckux enen («IepeBox»
nenei), kapra crparernueckux uenet npu YLII; 3anaya crparerndyeckoro ynpasienus LII1.

1.3. [IpoGieMbl ONITUMATBHOTO CUTYAIIMOHHOTO YIIPABJICHHS LIETISIMU [TOCTABOK.

IloctanoBka 3amau onrtumanbHOro YIIII; BuIbl KpuTepueB ONTUMAIBHOCTH B
MIOCTAaHOBKAX 3aJ1a4 ONTUMAJILHOIO cuTyarmonHoro Y11

Monyns 2.

2.1. Metononorus ynpaBieHUs] OTHOLIEHUSIMU B LIETISIX TOCTABOK.

Bunsl orHomenuit B LUII; sransl npunatus pemenuil npu YIII; xonuuecTBeHHBIE U
KaueCTBEHHbIE TTOKa3aTeu HH(OPMAMOHHBIX TOTOKOB B Y LIIT.

2.2. Buasl noka3zareneit a¢ppexkrupaocta Y IIIT.

ITonarue u knaccudukanus 6usHec-mporeccoB B L{I1; kitoueBble U BcrioMoraTeabHbIE
ousHec-miporeccsl B LII1; ¢pyHKIIMOHANBHAS M OpraHU3aIlMOHHAs] UHTErpalus OU3HEC-TIPOILIECCOB
cyobekroB VYIIII; wuHTerpamusi OH3HEC-IPOLECCOB BHYTPEHHEH W BHEIIHEH JIOTHMCTUKH;
Meroaonorus cutyaruonHoro YI[II ¢ wucnonb3oBaHueM cOalaHCUPOBAHHON  CHCTEMBI
nokazareneir >¢dexruBHoct (BSC) u xmroueBbix uHAEKcoB mpousBogutensHoctu (KPI);
OPUHLIMIIBL (OPMUPOBAHUS 3HAUYEHUN CHUCTEMBI KIIOYEBBIX HHAEKCOB IPOU3BOJUTEIBLHOCTU
(KPI) VYUII; B3aumocBsizb cucteMbl KPI u cOamancupoBaHHO CHCTeMBl IOKaszaresei
s dextuBnoctu (BSC); pacnpenenenue onenok KPI mo yposusm YIIII.

2.3. Metonomnorus pa3paboTKi 3HepropecypcocOeperaromux 3K0JI0rHyecky 6e30nacHbIX
1enei nocTaBok NpeanpuaTuii HeTera30XMMHUECKOI0 KOMIUIEKCA.

IIpuMeHEHHE OCHOBHBIX TPUHIUIOB <GEJIEHOM XUMHUU» M METOAOB JIOTUCTUKU
pecypcocOepekeHust Uil pa3pabOTKM  OPraHU3alMOHHO-(YHKIIMOHATBHON  CTPYKTYPHI
«3eneHsix» neneit nocraBok HI'XK.

[Ipsimast 1 oOpaTHas 1eNb IOCTaBOK; CTpATErus 00eCIeUeH s SJHEPTOPeCypCcocOEepeKEHUS
1 9KoJiorudeckou 0e3onacuoctu LI1.

Monayns 3

3.1.. OcoOeHHOCTH CTpaTeTHil yrpaBieHHs LHEMsIMHU MOCTABOK MPUMEHIEMOM MPOAYKIIHH
NpeanpusaTHii HehTeraa0XuMHUYECKOro KOMILIEKCa.

Opranuzanusa LI npumensemoin npoaykumnu npennpustiii HI'XK, nam xumunyeckoit
NPOAYKIWH; Eenu U 3a1a4uun ynpasienus LI npuMenseMoi XUMUYECKOW MPOIYKIIMH; CYITHOCTh
ctparerun ynpasierus {11 npumensemMoit XuMu4eckol IPOAYKIIUU; aKTyallbHOCTh Pa3paboTKu
WHHOBAaIMOHHBIX cTpaternii YIIII nmpuMmeHsemMoll XMMHUYECKOW MPOAYKIMH; aIbTEPHATUBBI
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opranmzaiuun  YIII npuMeHseMoill XUMHYECKONM MNPOAYKUMH (BHABI YCIyr IOCTaBLIMKA
nponykiun HI'XK, Bo3HarpaxaeHue mocTaBInKa).

OOmiasi xapakTepuUCTUKa CTpaTerud JojieBoro coepexkenus npudbun npu  YIIIT
npumensieMon npoaykuun HI'XK.

3.2.. OcHoBuble crparerun YLII mpumensemoll mnpoaykuuu He(TerazoxuMu4ecKoro
KOMILJIEKCA.

CymHOCTh CTpaTeruy J0JE€BOrO pasfesieHuss NpuObun Mexay cyobekramu LI
MapTHEPCTBO IMOCTAaBLIMKOB; MU3MEHEHUE posu 3akynok B LIII; pons nedarenpHOCTM MO OXpaHe
OKpY’KaIOIIEeH CPeIbl; BBITOJIbI CTPATETUH «JI0JIEBOTO Pa3/ACICHUs MPUOBLINY JUIS TIOTPEOUTENS U
MOCTaBIIMKOB XMMHUYECKON MPOAYKIMHU; COKpALIEHHE OOIIMX 3aTpaT MOCTABIIMKOB; Pa3IuYHbIC
BU/Ibl OTHOLIEHUH MPU NOCTaBKaX XMMUYECKON NPOAYKIIUN; METOIMKA COCTaBIEHUSI KOHTPAKTOB
Mexnay cyobekramu LI u mpakThyeckue mnpuMepbl HCIOIb30BAaHUS CTPATETUU «IOJEBOTO
paszjeneHuss TpUOBUIM» HA MPEIUPUATHAX XHUMHUYECKOH M aBTOMOOHMIIECTPOUTEIILHOU
MIPOMBILUIEHHOCTH.

CymHocTh coBpemeHHBIX ctparermii YIIII: crpareruum oOyuenus LII u crpareruun
npo3paunoctu LI1.

3.3.. Meromonorus aHanu3a YSKOHOMHUYECKON AP pekTuBHOCTH pemennid o Y I

Tunsl OCTaBIIMKOB BHEIIHUX UCTOYHUKOB pecypcoB (ayrcopcunr) mpu Y LIL

Oprann3annoHHO-(PYHKIIMOHAJIbHAS CTPYKTYypa LeMel MOCTaBOK KaK BKHEHIINN (aKTop
skoHoMHuecku 3dextuBHoro YIIII; Tumbl monerneil memneil mocrtaBok, eneBblie (GYHKIUU U
kpurepuu ontuMaiabHOcTH LIIT; coctaBnsionme s3koHOMUYecKoro ¢ dekra u 3arpatr B OLIEHKE
s¢dextuBHOCcTH pemenudd mo YIII; mnokazarenu sddextuBHocTH YIII mo Bumam
(YHKIIMOHAJIbHOW JIOTUCTUKHA M HANpaBJIEHUSAM IpEANPUHUMATENbCKON aestenbHocTH B LI,
THUIIBI TOCTABIIMKOB BHEITHUX UCTOYHUKOB pecypcoB (ayrcopcunr mpu YLII).

Knaccugukanys BHEIIHMX IMOCTABILMKOB JIOTUCTMYECKUX ycayr (ayrcopcuHr): 2PLP,
3PLP u 4PLP (mocTaBIIMKH JOTUCTHUYECKUX YyCIyr 2-oi, 3-eil u 4-oif croponsl). OreHka
s dexTuBHOCTH ayrcopcunra nmpu Y LIT.

3.4. ApxutekTypa H pexuMbl (QYHKIMOHHPOBAHUS THUIOBOM (ITAJOHHON) MOAENnu
oneparuii B LII1 (SCOR-monenn) aiist ananmza dddexrusaoctn YIIII.

OToOpakeHHe OCHOBHBIX BHMJOB JIeSTENBHOCTH M OusHec-mpoueccoB B SCOR-monenu
IeMyd TOCTAaBOK; ONpeaeNieHne JTaJoOHHBIX TMokazatene 3¢dextuBHoctu III Ha ocHOBe
KOHTPOJIbHO-3TAJIOHHOT'O TECTUPOBaHUs (OeHUMapKUHTa); TuddepeHIuanys OCHOBHbIX Ou3Hec-
nporieccoB B SCOR-Monenu 1o KaTeropusiM; BCIOMOTAaTEIbHBIE CpPEJCTBA MOJCIH, HX
XapaKTEPUCTHKHU.

3.5. KommnekcHasi cTpaTerusi OpraHu3alliOHHO-9KOHOMHUKO-IKOJIOTUYECKOTO YIPABIECHUS
«3EJIEHBIMMY LIENSIMU TIOCTaBOK IPUMEHAEMON XUMUYECKON MTPOLYKIIMH.

B3aumocssze ynpasnenust oxpanoit OIIC u BXKJ[ ¢ ynpasnenunem «3enensimuy LI1
IPUMEHSIEMON XUMUYECKOW NPOAYKIMEH; MUHUMHU3ALUs OTXOJ0B — Ba)KHEWIIEE HaIlpaBIICHHE
nesitensHOCTH 10 oxpaHe OIIC, oxpane 310poBbs u BXKJI; 3arpaTsl Ha OTXOABI U CTOUMOCTH
MHUHUMH3aIuK oTX040B B LI1.

Baxnocts nearenbHoctu no oxpane OIIC, oxpane 3nopoBba u BXK]I npu ynpasienun
IIIT xumMu4ecKkoi MpOaYyKIMEN; BBITObI A1 AesTesbHOCTH 1o oxpaHe OIIC, oxpaHne 310poBbs U
BXJ[ or ynpaenenus <«3eneHbiMu» LIl Xumuyeckol  MmpOAyKIMEH:  yHpaBiEHUE
IIPOU3BOJICTBEHHBIMU OTXOJAMH; COKpAIlEHUE IPOYUX OTXOJOB XUMHUYECKOW IPOIYKIUH;
BBIMIOJTHEHHE YYETHBIX, OTUETHBIX M OOYydalollUX PYKOBOJSAIIMX MaTEepHaiOB MO OXpaHe
3p0poBbs, XK/ u OIIC.

4. O0beM y4eOHOM JUCHUIIMHBI

Buj yae6HOHM paboThI B 3auernsIx equaunax | B akamewm. wacax
OO01masi Tpy10€eMKOCTh M CUHMIINHBI 4 144
KonrTaktHas padora (KP): 1,3 48
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Jlexmn (Jlek) 0,4 16
[Mpaktuyeckue 3austus (I13)) 0,9 32
CamocrositesibHas padora (CP): 1,7 60
W3ydeHue pa3aenoB IUCHUIUIMHbBI 1,2 40
IToaroToBka K KOHTPOJIBHBIM paboTam 0,5 20
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 1,0 36
[TonroroBka K SK3aMEeHY 35.6
KoHnTakTHas arrecramus 0.4
Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax
O01ast TPY10€eMKOCTh THCHUTITHHBI 4 108
KonraktHas pa6ora (KP): 1,3 36
Jlexuun (Jlek) 0,4 12
[Tpaxtuueckue 3ansatus (I113) 0,9 24
CamocrositeasHas padora (CP): 1,7 45
W3ydeHue pa3aenoB TUCHUTUIMHbI 1,2 30
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 0,5 15
Buj uTOoroBoro KOHTpOJIsi: 3K3aMeH 1,0 27
IloaroToBka K 3K3aMeHy 26.7
KonrakTHas arrecramus 0.3

AHHOTanus padoveil NPOrpaMmMsl JUCHUILIMHBI «CTpaTeruu ynpasJjeHUs HensiMu
MOCTABOK Ha npeanpusituax Hedrerazoxumuueckoro kommiexkca (HI'XK)» (b1.B./IB.14.2)

1. Ilenp pgucuuIUIMHBL - (OPMUPOBaHME Yy CTYAEHTOB 3HAHMH B BOINpoOcax
CTPaTEeruyecKoro ympaBiIeHUs B JIOTMCTHUYECKHUX CHCTEMax KaK Ha YPOBHE OpraHu3anuil
Ou3Heca, Tak U HAa ME30- U MaKpO’IKOHOMMUYECKUX YPOBHSAX. 3HAHMS U YMEHUS, IOJIy4YEeHHbIE B
pe3ynbTare U3y4yeHUs JOUCHUIUIMHBI, JOJDKHBI OBITh  HAmpaBi€Hbl Ha  IOBBIIICHUE
3P PEKTUBHOCTH JESITEIBHOCTH OPraHU3aIlUH 3a CYET ONTUMH3AINU BCEX PECYPCOB, CBSI3aHHBIX C
(GbOopMHUPOBAHKUEM U NPUHSATUEM YIIPABICHUYECKUX PEIICHUH B LIETSAX MOCTaBOK.

2. B pesyabrare wu3y4eHusi ANCHMIUVIMHBI O0y4YalOIIWICA IO MNporpaMmme
0akajiaBpuaTa 10JI/KeH:

oBJafeTh ciaeayromumMu npodeccnonanbubiMi (IIK) komnerennusiMn:

- TOTOBHOCTBIO M3ydaTh Hay4YHO-TEXHHYECKYI0 HUH(GOpMAIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccnenoBanuit (IK-13);

- CIOCOOHOCTHIO MPUMEHSATH COBPEMEHHBIE METOJ/bl HMCCIEAO0BAaHUS TEXHOJIOTMYECKHX
IIPOLIECCOB W TPHUPOJHBIX CpENl, MCIONb30BaTh KOMIIBIOTEPHBIE CpPEACTBA B HAY4HO-
uccienosarenabekoit padore (ITK-14);

3HATh:

-11eJI1 ¥ OCHOBHBIE IPUHLIMIIBI CTPATETUH YIIPABJICHUS LENSMU MOCTABOK;

-OCHOBHBIE U TEPMUHOJIOTHIO YIIPABJICHMS LIETIIMU [TOCTABOK;

- OCHOBBI TIOCTPOEHUS U MPOEKTUPOBAHUS CETEBBIX CTPYKTYp LENeil MOCTaBoK;

- OCHOBHYIO YUeOHYI0 U CIELUHAIbHYIO JUTepaTypy (B TOM YHMCII€ Ha MHOCTPAHHOM
A3BIKE) JJI U3YUYECHHUS YIPaBIEHUS LETsIMH TOCTaBOK;

yMeThb:

-aHaJIM3UPOBATh OPraHN3alMOHHO-(YHKIIMOHAIBHYIO CTPYKTYpY Lienu noctaBok B ['TI3 u
HII3;

- OIPENENsITh KOHLUEMIUH JIOTHCTUYECKOTO YIIPaBICHHUS.

BJIAJETh:

174




-HaBBIKAMH OTIPEJENICHUs CIoco0aMM ¥ MpUEMaMH WHTETPAllid MU KOOMEpaIuu
KOHTPareHTOB LieNel MOCTaBOK;

-HaBBIKAMH OTIPEJICJICHHUS MTPOLIECCHOTO MOAX0/1a K ((OPMHUPOBAHHIO IIETICH MTOCTABOK;

-METO/0JIOTHe, WHCTPYMEHTAMH U OCHOBHBIMH THUIIAMH CTPATETHSIMH YIPABICHUS
[eneil mocTaBokK.

3 Kpartkoe coaep:xanue JUCUMIIHHBI.

Conep:xanue TMCUMILTHHBI

1. Beenenue. OCHOBHBIE MOHATUS M OINpEACICHUS TEOPUU YIPABICHUS LEMSIMU
IIOCTaBOK.

[Ipenmer m Metonpl ympasieHus uemnsMu noctaBok npeanpustuid HI'XK. 3amaun u
MECTO Kypca B [TOJATOTOBKE CIIELUAINCTA B 00J1aCTH JTOTMCTUKH.

2. DOBOJIONUS KOHIEIUNA YIPaBICHUS LETSIMH TOCTaBOK.

Konnenuuu norucruueckoro ympasienus. ColiepkaHUE COBPEMEHHBIX KOHIICTIIIHI
yIpaBJieHHs 1ensiMu rnoctaBok npeanpuaruii HI'XK

3. OOmass xapakTepuCTHUKa LElNed M CTpaTeruil ymnpaBiIeHUs LEMSAMH IOCTABOK
(YUrn.

OcHoBBI 111 (POPMUPOBAHUS JIOTHCTUYECKOW CTPATETHH: CTPATETUYCCKUE DSJICMCHTHI
yIpaBiIeHUs LemsIMU N0cTaBOK. CyITHOCTh CTPATETMYECKOTO MJIAaHUPOBAHUS U MPOEKTUPOBAHUS
Leneil MocTaBoK: L€, IPOEKT CeTH, cTpaTerus ceTh. OCHOBHbBIE IBUXKYILNE CUJIBI (ApaiiBepbl)
(ctpaterusi oOCHTy)XMBaHUSI 3aKa3yMka) U WHTHOUTOPHI (MPEMSATCTBHs) B LEMU IOCTABOK:
OpraHM3alMOHHAs CTPYKTYpPa, CUCTEMA OLIEHKH PE3yJIbTaTOB JIEATEIbHOCTH, BIaJIEHUE 3allacaMu
u J1p.

4, OcnoBubie konuenuuu YIIII B HI'XK Ha ocHOBe cTpareruum «mg0J€BOTO
pazzaenenus npuObLTnY, ctpareruu ooydenus LI u ctpareruu npospaunoctu LI1.

CylIIHOCTh CTpaTeTWH JOJIEBOTO pa3jieieHus upuObutn Mexay cyowbekramu LIIT;
[TapTHepcTBO mocTaBmuKoB; M3menenue ponu 3akynok B LIII; Ponp nestenbHOCTH 1O oXpaHe
OKpYKaroIIel cpenbl; BBIToabl CTpaTernu 0JICBOTO pa3ieiieHUs] MPHOBUTH I MOTPEOUTENs U
MOCTaBIMKOB XUMUYeckoi npoayKkuuu; CokpaieHre oOIux 3aTpart MoCTaBIIUKOB; Pa3nuyHbie
BUJbl OTHOWIEHWA MpH TMOCTaBKaX XHUMHUYECKOW NPOAYKIUH; MeTonuKa COCTaBJICHUS
KOHTPakTOB Mexnay cyowekramu LIl u mpakTudeckue mpuMepbl HCIOIB30BAHUS CTPATETUU
JIOJIEBOTO pAa3fCNICHHs] MPUOBUIM Ha MPEANPUITHIX XUMHYECKOM M aBTOMOOMIIECTPOUTEIbHON
MPOMBILIEHHOCTH.

S, CoBpeMEHHOE COCTOSIHUE HCCIIEIOBAaHUI MO Pa3BUTHIO HE(TEra3oXuMUYECKOIO
KoMIUlekca Poccun M norucTtudeckoe TIIaHUPOBAHHE JHEpropecypcocOepararommx memnei
MIOCTABOK ra3o- U HedrenepepadaThIBAIOIINX IPEIPUITHH.

CoBpemeHHOe cocTosiHME HedTerazoxuMuueckoil orpacnu B Poccum; raszoBas
MPOMBINIUIEHHOCTh Poccuu, HedTsHas MPOMBIIUIEHHOCTh POCCUM; cTpaTerus pa3BUTHS ra3o- U
Heprexumuun B Poccum Ha mepuox a0 2030 ronxa; COBpEMEHHOE COCTOSIHHME HAyYHBIX
WCCJICIOBAHUIM 110 OpraHW3allud W YIPaBICHUIO MPEANPHUATHIMUA HEPTEra30XUMUYIECKOTO
KOMILIEKCa; COBPEMEHHOE COCTOSHHE HAy4YHbIX MCCIEIOBAaHUW 1O  JIOTHCTUYECKOMY
IUIAHUPOBAHUIO  DHEpPropecypcocOeperammux  Ierned  MocTaBoK  mepepadaThIBarOIIMX
NPEANPUITHI; HWHCTPYMEHTAJIbHBIE KOMIUIEKCHl TMPOrpaMM JIOTUCTUYECKOTO IJIAHUPOBAHUS
neneir mocraBok: IBM ILOG LogicNet; Oracle Strategic Network Optimization; SAP APO
(Advanced Planner and Optimizer); i2 Supply Chain Strategist Tactician.

6. AHamu3  OpraHu3allMOHHO-(YHKIIMOHATBHOM  CTPYKTYphl W PEKHUMOB
DKCIUTyaTalllH, 1IeTH MMOCTaBOK razomnepepadarbiBalonnx U HedrenepepadaThIBAOIINX 3aBOIOB
(I'TI3 u HII3) B Cubupckom peruoxe.

[ToctaBmiMky CHIpbS: YPEHroiCKOe MeCTOpoKIeHue, SIMOyprckoe MecTOpOXACHUE;
no0blua 1 MOATrOTOBKA ChIPhS: YCTAHOBKA KOMILIEKCHOM MepepaboTKU rasa; Y peHroicKkuil 3aBoj
MO0 TOJATOTOBKE KOHJEHCaTa K TPaHCIOPTY; TPAHCIIOPTUPOBKA CHIPbS;, TepepaboTKa CHIPbS:
MpuEM U TTOATOTOBKA He(DTETa30KOHIEHCATHOTO CHIPhsI B CHIPhEBOM IMapKe 3aBOJIa CTAOMIIN3AIIUN
KOHJCHCaTa, CTa0WIM3alus KOHJAEHCAaTa Ha 3aBOJE CTaOWIM3allMM KOHJAEHcAaTa, pa3ielieHue
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MIUPOKOH (hpakimu NETKUX YIIIEBOJOPOIOB HA 3aBOJE CTAaOMIM3AIMK KOHJEHCaTa, mepepadboTKa
CTaOWJIBHOTO KOHJCHCaTa Ha 3aBOJIC CTAOMIM3allMM KOHJCHCATa, OO0IIas XapaKTEePUCTHKA
OpraHu3alMOHHO-()YKIIMOHAILHOW CTPYKTYpPBhI 3HEpropecypcocOeperaronei nenu MocTaBoK
3aBOJla CTa0MIM3AIMK Fa30BOT0 KOHJIEH CATa.

1. Opranu3alluOHHO-3KOHOMHUYECKass W MarTeMaThueckas IOCTaHOBKa 3aJaudd
MHOTOKPUTEPUAIBHOIO JIOTUCTUYECKOTO IUIAHUPOBAHUS HHEpropecypcocOeperaroneil mnenu
MIOCTaBOK ra3ornepepadaThIBaIONINX 3aBOJIOB.

Opranu3alliOHHO-?PKOHOMHUYECKasi ~ MOCTaHOBKAa  33/layd  MHOTOKPHUTEPUAIBHOIO
JIOTUCTUYECKOT0 IUIAHUpPOBaHUs wenu mnoctaBok [TI3; MpoeKT OTKPBITUS MOLIHOCTEH IO
nepepaboTke rasza JedTaHU3ALMM; MPOEKT OTKPHITHS MOIIHOCTEH MO mepepaboTKe HIMPOKO
(dpakuum yrieBo10poI0B; pa3BUTHE KOHIEIINY OLEHKU BO3/ICHCTBHS HA OKPYKAIOIIYIO CPENy B
BUJIE OLIEHKH “‘yIJIepoJHOro ciena”’ B IEMH MOCTaBOK; MaTeMaTHyecKas MOCTAHOBKA 3a/ayi
MHOTOKPUTEPUAIBHOTO JIOTUCTUYECKOTO TUIaHMpoBaHus 1enu mnoctaBok [113; obGocHoBaHue
BbIOOpa MHCTPYMEHTAJILHOTO KOMILIEKCa porpaMm TUIs pelieHus 3a1a4n
MHOTOKPUTEPUAIBHOTO JIOTUCTHYECKOTO IUIAaHUpOBaHWs menu mnoctaBok [TI3; cbop wu
CTPYKTYpHU3aLUs TEXHUKO-3KOHOMHUYECKUX JTaHHBIX U1 MOJAETUpOBaHus 1enu noctaBok ['T13.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bun yuebHoi paboThl B 3auerHbix enununax | B akagewm. gacax
OO0masi Tpy10€eMKOCTh M CUUIINHBI 4 144
KonTaktHas padora (KP): 1,3 48
Jlexmu (Jlek) 0,4 16
[MpakTrueckue 3austus (I13)) 0,9 32
CamocrositesbHasi padora (CP): 1,7 60
W3ydeHue pa3aenoB TUCHUILUIMHbI 1,2 40
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,5 20
Buj uTOroBoro KOHTpoOJIsi: 3K3aMeH 1,0 36
[TonroTroBKa K SK3aMEHY 35.6
KoHTtakTHas aTrectanus 0.4
Buj yue6HO#M paboThI B 3auernbix equaunax | B acTpoH. yacax

O01mas TPy10€eMKOCTb M CHUIIITHHBI 4 108
Konrakthas padora (KP): 1,3 36
Jlexumn (Jlek) 0,4 12
[Tpaktiueckue 3anstus (I13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
M3y4eHne pa3fenoB TUCHUIUIMHbI 1,2 30
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,5 15
Bu1 HTOroBOro0 KOHTPOJIS: IK3aMeH 1,0 27
ITonroroBka K 3K3aMEHY 26.7
KonTakTHas arrecranus 0.3

AHHOTanus padoydeil nporpaMmmsl AucuunanHbl «IIpoekTupoBanne
IHepropecypcocéoeperaiux XuMmuaeckux npoussoacrs» (b1.B.J[B.15.1)

He.ﬂb AUCHUIIJIMHBI - TCOPCTUUCCKAA MW TIIPaKTHUYCCKasd IIOATrOTOBKAa B obOnacTH

MMPUMCHCHUA MCTOO0B IJIaHUPOBAHUA, opraHu3anun u YIIpaBJICHUA Hay4YHO-
HCCICOO0BATCIIbCKUMHU, OINBITHO-KOHCTPYKTOPCKMMH U OIIBITHO-TCXHOJOTMYCCKHUMHU IIPOCKTAMU
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M0 CO3JIaHUI0 HOBBIX XUMHYECKHX TEXHOJOTHMH M HayKOEMKOW pecypcodHeprocOeperaroeit
MIPOYKLIUH.

2. B pesyabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4YalouUuiici IO MNporpaMmme
0akaJjiaBpuaTa J0JIKeH:

oBJajeTh ciaeayomumu npodeccuonaibubiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJOTHUYECKHHM MpPOIECC KaK OOBEKT YIpaBICHUS
(1K - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HUHGOpMaIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienopanuii (I1K-13);

CIIOCOOHOCTBIO  MOJEIHUPOBATh JHEPro- M  pecypcocOeperaroniye Mpouecchl B
npombinuieHroct (I1K-16);

3HATh:

— KJIacCU(UKAIHIO U OOIIYI0 XapaKTePUCTUKY OCHOBHBIX CTPATETHH YIpaBICHUS LETSIMU
MIOCTaBOK XMMUYECKUX IIPOU3BOJICTB;

— CYHWIHOCTb METOAOJIOTMM  YIPABJICHHMS OTHOLICHMSAMHM B LEMAX IOCTABOK
SHEpropecypcocOeperarmx XuMHIeCKUX TPONU3BOICTB;

— CYIIHOCTb METOJOB pa3pabOTKU NpSMbBIX U OOPATHBIX LENeil MOCTaBOK XMMHUYECKUX
MIPOU3BOJICTB;

— CIocoObI 00ECIIeYeHUsT U TOBBIIICHUS YKOJIOTHUECKONW Oe30MacHOCTH LIENel MOCTaBOK
XUMUYECKUX ITPOU3BOCTB;

— O0IIYI0 XapaKTEPUCTHKY CUCTEM KOMITBIOTEPHOTO aHajK3a dHEProdkodPpPpeKTHBHOCTH
OHM3HEC-TIPOIIECCOB B IIEMAX MOCTABOK SHEPropecypcocOeperarimx XuMUIECKIX TPOU3BO/ICTB.

yMeTh:

—  NOPUMEHSATh  CTPATE€rMd  JIOTUCTHMYECKOTO  YOpaBJ€HUS  LENsIMU  IOCTaBOK
sHEpropecypcocOeperarox XUMHIECKUX IIPOU3BOJICTB;

— BBIOMpATh SKOHOMHYECKH S(PQPEKTUBHBIE METOIbI YIPABJICHUS IEMSIMH MOCTABOK
AHEpropecypcocoOeperaroux XMMHYECKUX POU3BO/ICTB;

- dbopmynupoBath IIOCTAHOBKY 3a7a4 ONTUMU3ALUU MoKaszaTeseu
sHepropecypcodGHEKTHBHOCTH IENeil TOCTAaBOK NPHUMEHSIEMON TPOMYKIIMH XHUMHYCCKHUX
IIPOU3BOJCTB;

BJIA/IETh:

— crocobaMu, METoJaMM U TMpHEMaMHu pa3pabOTKU pPalMOHAIBHOM OpraHU3alMOHHON
CTPYKTYPBI «3€JIEHbIX» IIeTled MOCTaBOK XMMHUYECKUX MPOU3BOJICTB; MUHUMM3AIMK OTXO/J0B B
LII; mpenoTBpamieHHsi MOTEPb U CHUXKEHUS BBHIOPOCOB B IIEMSX IOCTABOK MPEANPHUITHI
He(TEera30XuMHU4YECKOro KOMILIEKCa.

3. Kparkoe conep:kanue TUCHUIIAHBI:

1. Baenenme

ITpoekTHBI MOAXOJ Kak CTAaHAAPTHBIM croco® BeaeHuss OusHeca. YmpaBieHue
IPOEKTaMU Kak Habop METOJI0B U CPEJCTB JOCTHXKEHUS BHICOKOTO KaueCTBa, SKOHOMUU CPEJICTB,
BPEMEHM, PpECYpCOB, CHIKEHMS PHCKAa, MOBBILICHWS HAICKHOCTHM IIPU  peaau3aluyu
BBICOKOTEXHOJIOTHYHBIX IPOrpaMM, MPOEKTOB WIIM MEPOIPUITUH.

2. Poar» HUOKP B paspaboTrke pecypco- 3Heprocoeperalommx TEXHOJOTHH W
XHMHKO-TEXHOJIOTHYECKHX CHCTEM.

[IporpeccuBHble pa3pabOTKW B 00JACTH TEXHUYECKMX HAyK, NpeslaraeMblX s
BHEJJPEHUS B MPOHU3BOACTBO. Poib HayyHO-HMCCIIEI0BATENbCKUX, OMBITHO-KOHCTPYKTOPCKUX WU
OTBITHO-TEXHOJIOTHYECKUX PA0OT B pa3pabOTKEe COBPEMEHHBIX XHUMHMKO-TEXHOJIOTHYECKUX
cucreM. (DUHAHCHpPOBAaHME HAYYHBIX MCCIEeNOBaHUNU. ['OcyaapcTBEHHOE CTHUMYJIMPOBaHUE
HAy4YHO-TEXHUUYECKOTO pa3BUTHs. [IpuopuTeTHBIE HANpaBiIEHWs pPa3BUTHUS HAyKM U TEXHHKHU;
KPUTHYECKHE TEXHOJOruu ¢enepanbHOro ypoBHsA. DenepaibHble II€JIEBbIE NPOrpaMMbl B
00J1aCTH pecypco- IHEProcOepexeHUs 1 HAYKOEMKHX TEXHOJIOTUH.

3. Opranmsanusi M YynpapjieHHe BbBICOKOTEXHOJOTMYHBIMH MNpPOrpaMMamMHu u
NPOEKTAMH.
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Omnpenenenue TOHATHS «IpoekT». Konuenmus u 0a30Bble TMOHATHA YIPaBICHUS
npoektamMu. MckyccTBo 1 MeTo bl 3¢ ()EKTUBHOTO yIpaBieHus: npoekrtamu. llemecooOpa3HocTh
nepexojia K MPOCKTHOMY ympaBiieHuio. lIpodeccroHanbHble OpraHU3alud 10 YIPABICHUIO
npoekTamu. JKWU3HEHHBIM UK poekTa. Pa3aeneHue nmpoekra mo ¢a3am. YUaCTHHKH MPOCKTA.
Komanma mpoekra. Crpykrypusamusi mpoekTa. llocTpoeHne wuepapXudecKoil CTPYKTYphI
NPOCKTHBIX ~ paboT. CraHmapTHeIE MIard TMpH  CTPYKTYpU3allMM  TPOEKTa. MeTosbl
CTpyKTypu3auuu mnpoekra. OKpyXKeHHe TMpoeKTa. YIpaBlIeHHE COACpP)KAHUEM IPOEKTa.
VYrpaBieHue BpeMEHEM IMPOEKTa. YTPABICHUE CTOMMOCTBIO MPOEKTA. YTPaBICHUE KaueCTBOM
NpOeKTa. YTpaBIeHHE MaTePUAIBHBIMUA pPECypcaMy INPOEKTa. YTpaBlIeHHE MEPCOHATIOM
npoekTa. YIpaBlieHHe HWHPOpManuMell W KOMMYHUKAIUsIMH TpoeKkTa. VHTerpanuoHHOe
yIpaBlieHUE MPOEKTOM. bU3HEC-TIpoIlecC B paMKax yIpaBiICHHs IPOeKTaMu. [ pyIIibI mpoIieccoB

ynpaieHus. Buabl nporieccoB ynpaBieHUsl.

4. UucTpyMeHTAIbHbIEe HH(POPMAIMOHHbIE CHCTEMbI YIIPABJIEHUS MIPOEKTAMH
Kparkass xapakTepucTuka MNpo()eCCHOHAIBHBIX CHCTEM YIpPaBJIEHUS POCKTaMH.
CpaBHuUTENbHAS OLIEHKAa OCHOBHBIX IPOIPAMMHBIX KOMILIEKCOB JJIsi ONTUMAJIBHOTO YIIPABJIECHUS

IIPOCKTaMH.

4. O0beM y4eOHOH JUCHUIINHBI

Bunel yue6HoI paboTh B 3auetHbIx B akanem.
SIMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 110 Y4eOHOMY ILIAHY 2 72
AyIUTOPHBIE 3aHITHS: 0,9 32
Jlexmu (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHasi padora (CP): 40
CaMOCTOATEIbHOC U3YYCHHE PA3/ICIIOB THUCITUTIIHHBI 1,1 39,8
KonTakTHast caMmocTOsITEIbHAsE paboTa 0,2
Bua xonTpoJs: 3auer / 3k3aMeH 3auger ¢
) OLIEHK O

Bunel yue6HoI paboTh

B 3aueTHBIX

B actponom.

SIMHAIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUILIMHBI 110 Y4eOHOMY IIAHY 2 %4
AyAUTOpPHBIE 3aHATHS: 0,9 24
Jlexumn (Jlek) 0,45 12
[Tpaktnueckue 3anstus (I13) 0,45 12
JlaGopaTopus 0,9 24
CamocrositeabHas padora (CP): 30
CaMocCTOsITETbHOE N3YUYECHHE Pa3/IeIOB AUCIUIUIMHBI 1,1 39,85
KonTakTHast camocrosiTensHas paboTa 0,15
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 3aver ¢
) OLIEHKOi1

AHHOTaNus padoveil NPOrpaMmMbl JUCHUIIMHBI « JKOHOMHYECKHE OCHOBBI JIOTHCTHKH
IHepropecypcocéeperamimux Xxumuueckux npoussoacrs» (b1.B.J[B.15.2)

1. Heab AMCUUMIVIMHBI - HaJelIeHUE CTYyJEHTAa 3HaHUAMU 00 OCHOBaX M MeEXaHU3Max
(GYHKIIMOHUPOBAHUSI II€TIe MOCTaBOK B JIOTUCTUYECKUX CETAX; OOy4YeHHE CTYAEHTa METO/AaM
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yIpaBJIeHUs LEMSMH ITOCTABOK, CII0cO0aM 11eHOOOpa30BaHUS B JIOTUCTHUYECKHX CETAX, METOAaM
NOBBILICHUS 3(PPEKTUBHOCTH UCIIOIB30BAaHUS PECYPCOB B LIEMH MTOCTABOK.

2. B pesyabrare wu3y4yeHusi AUCUMIUVIMHBI O0y4YalouUuiici IO MNporpaMmme
0akaJjiaBpuaTa J0JIKeH:

oBJajeTh ciaeayomumu npodeccuonaibubiMu (IIK) komnereHunsiMu:

- CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJOTHUYECKHHM MpPOIECC KaK OOBEKT YIpaBICHUS
(1K - 9);

-  TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHHUYECKYI0 HUHGOpMaIUIO, aHAJIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienopanuii (I1K-13);

- CHOCOOHOCTBIO MOJEITUPOBATH SHEPro- M pecypcocOeperarone Mpouecchl B
npombinuieHroct (I1K-16);

3HATh:

— NPUHLIMINBL W HHCTPYMEHTHI 3(()EKTUBHOTO yNpaBJIEHUS LEMSAMH  IOCTABOK;
O0COOEHHOCTH JIOTUCTUYECKOTO YIPABJICHHUS LETISIMU ITOCTaBOK;

— NPUHLIMIBL, OCHOBHBIC TEHJCHIMU M 0a30BbIe YCIOBUS LEHOOOpa30BaHUS B HEIMSX
MOCTAaBOK; CTPYKTYpY LIEHbl M (PAKTOpHI, BIMSIONIME Ha ee (opMHpOBaHHE; OCOOEHHOCTU U
METO/BI IIEHOOOpa30BaHMs Ha JIOTUCTUYECKHE MPOAYKTHI M YCIYTH B Pa3IMYHBIX CTPYKTYpax
1enei mocTaBok;

— BUJbl, METOJbl OLEHKU U ydeTa JOTMCTHUECKUX H3JEpP’KEK; CIOCOObl YIpaBlIeHUS U
TUTAHUPOBAHUS CHIKEHHS JIOTUCTUYECKHUX U3JIEPIKEK B LEMAX MOCTABOK;

— OCHOBHBIE TIOKa3aTe€IM M METOAbl OLEHKH dJ(PPEKTHBHOCTH (HYHKIIMOHHUPOBAHUS
JIOTUCTHYECKUX CHCTEM;

— OCHOBBI yIpaBJICHUS (PUHAHCOBBIMH ITOTOKAMH B LIETISIX TIOCTABOK.

yMeThb:

— [POBOJIUTh 3KOHOMHYECKUN aHaJM3 HCTOYHUKOB BO3HMKHOBEHMS JIOTMCTUYECKUX
U3JIEP’KEK; PACCUUTHIBATh OOIIIKE 3aTPaThl B IIETH MTOCTABOK;

— MPOBOANUTH (PYHKIMOHATHHO-CTOMMOCTHYIO TUArHOCTUKY LIENEeH MOCTAaBOK;

— aHAM3UPOBATh JIOTUCTUYECKHE PEIICHUS B CUCTEME BHYTPUGUPMEHHOTO (DMHAHCOBOTO
IUIAHUPOBAHMS;

BJIAJETh:

— crioco0aMu OLIEHKH 3()h(PEKTUBHOCTH MHBECTHIMM B JIOTUCTHKE W YIPABJIECHUU LIETISIMU
IIOCTaBOK.

3 Kpartkoe conep:kanue JMCIHUIIIUHBI.

Bsenenue.

Monynsb 1. Jloructrka B cucremMe o0ecredeHnsi KOHKYpEeHTOCIIOCOOHOCTH.

1.1. BiusiHue TIOTUCTUYECKUX PEIIEHNH Ha KOHKYPEHTOCTIOCOOHOCTD MPOAYKIIUH.

1.2. JlorucTtrka B cucteMe o0ecredeHnsi KOHKYPEHTOCTIOCOOHOCTH OpTaHU3aIUH.

1.3. Jloructuueckast akTUBHOCTb OPraHU3aINI U BO3MOXKHOCTHU €€ OLIeHKH.

1.4. Jloructuueckue U3EP>KKU U METOJIbI UX OLEHKH.

1.5. CtpykTypa 1€HBI TNPOMEXYTOYHOIO M  KOHEYHOro mnpoaykra. (OcoOeHHOCTH
(dbopMHUpPOBaHUS LIEH Ha JIOTUCTUYECKHE YCIYTH.

1.6. BiusHue HanorooOJIokeHUsT Ha HKOHOMMYECKHE XapaKTePUCTUKUM BHYTPEHHHX U
BHEIIHUX MaTepUalbHBIX TOTOKOB.

1.7. Meronbl ycTaHOBIICHHSI U PETYIMPOBAHUS 1I€H Ha JOTMCTUYECKUE YCIIYTH.

Mopnyns 2. DKOHOMUYECKUI aHAIN3 UCTOYHUKOB BOZHHUKHOBEHUS JJOTUCTUYECKHAX U3JIEPIKEK.

1.1. OcHoBHBIE POHIBI IOTUCTUYECKUX CHCTEM U 3(PPEKTUBHOCTH UX UCIIOIB30BAHUS.

1.2. BnussHEe TapaMeTpOB JIOTUCTHYECKUX CHUCTeM Ha d((HEKTUBHOCTh WCIIONB30BaHUS
00OpPOTHBIX CPEJICTB.

1.3. OcobeHHOCTH y4eTa M aHaIN3a JOTHCTUICCKUX U3JIEPKEK Ha TIPEATPHUSITHH.

1.4. OcHOBBI (HYHKIIMOHATBHO-CTOMMOCTHOM THAarHOCTUKHU JIOTUCTHYECKUX CHCTEM.

1.5. [InanupoBaHue  CHW)KEHHSA  JIOTUCTHYECKMX  3aTpaT Ha  OCHOBE  IPUHIUIIOB
byHKUIMOHATBHO-CTPYKTYypHOU opranuzanuu (OCO) JIOruCTHUECKUX CUCTEM.
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1.6. Bo3MOXHOCTH MaTeMaTHYECKOrO MOACIIMPOBAHUSA JIOTUCTUYECKOM CHCTEMBI C OCJIBIO

MOBBINICHHS €€ 3PHEKTUBHOCTH.

1.7. Jloructuueckuii aynIuT B MOBBIIIEHUH 3(P(PEKTUBHOCTHU JIOTUCTHYECKONW CUCTEMBI.

Monyns 3. YrpaBinenue GMHAHCOBBIMU ITOTOKAMH B JIOTUCTUYECKHUX CUCTEMAaX.
3.1. Bunbl puHAHCOBBIX TOTOKOB M OCHOBBI UX OpraHU3aIiH.

3.2. OcHOBBI CO3aaHUsA CUCTEMBI YIIPABJICHUA (bHHaHCOBBIMI/I IIOTOKaMH.

3.3. MexayHapoaHble (PUHAHCOBBIE MIOTOKH B JIOTUCTUKE. BUIBI 1 0COOCHHOCTH.

3.4. OcHOBBI OOecrnieYeHUs] SKOHOMHUYECKOW 3(P(HEKTUBHOCTH JIOTUCTUYECKUX PEUICHUN H

CHUCTCM.

3.5. DxoHOMHYECKOE 00OCHOBAHHE JIOTHCTUYECKHUX ITPOCKTOB.

3.6. IlyTH MOBBIICHUST YKOHOMHYECKON A(PPEKTUBHOCTH JTOTHCTHUECKUX PEIICHUM.

4. O0beM y4eOHOI TUCHMIITIHHBI

Bunel yue6HOM paboThI B 3auerHbIX B akanem.
eAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHUILIMHBI 110 Y4eOHOMY IIAHY 2 72
AyIMTOpHBIE 3aHATHS: 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 40
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/iesIOB JUCHUIUINHBI 1,1 39,8
KonTakTHast camocrosiTensHas paboTa 0,2
Buj koHTpOJISA: 3a4eT / IK3aMeH 3aver ¢
i OLICHKOH
Bunet yueGHoii paboThl B 3auernsix | B actponom.
eAMHUIIAX yacax
O0mas TpPyA0EMKOCTh JMCIHHIIIMHBI 10 Y4e0OHOMY IIAHY 2 54
AyYAUTOpPHBIE 3aHATHS: 0,9 24
Jlexmm (Jlek) 0,45 12
ITpakTnueckue 3anstus (I113) 0,45 12
Jlaboparopus 0,9 24
CamocrositesbHas padora (CP): 30
CaMOCTOSATEIbHOC U3YUYCHHE PA3/ICIIOB TUCITUTITHHEI 1,1 39,85
KoHnTakTHast caMmocTosITE bHAst paboTa 0,15
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
) OLleHKOIi

4.5. IlporpaMMbI NPaKTHK, B TOM YHcJIe HAYYHO-UCCIeN0BaTeabckas padota (HUP)

AHHoTanus padoyeil mporpaMMbl JUCHHUIIJIMHBI

«Y4eOHasi NPAKTHKA: MIPAKTHKA 110 MOJYYEeHHIO IEPBHYHBIX MPO(ecCHOHATBHBIX YMEHHI 1
HABBIKOB, B TOM YHcJ/ie IEPBUYHBIX YMEHHUIl 1 HABHIKOB HAYYHO-HCCJI€eI0BaTEeNbCKOM

aeateapHocT» B2.B.01 (Y))

1. Heap y4eOHOH NMPAKTHMKM — O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMM BHJIAMHU U

3agadaMu 6yIlyH_ICI>'I HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH,

O3HAaKOMJICHHUC

CTYJIEHTOB C

npeanpusITHeM (MECTOM TIPOXOXKJIEHUS TMPAKTHKH), €€ OOJACThIO JESITEIHHOCTH, IICIISMH,
3a/la4aMi U O0COOEHHOCTAMHU (YHKIITMOHUPOBAHMS, a TAK)Ke MCTOpPUEH M permyTalfel; a Takxke
MOJIydeHUE TIEPBUYHBIX 3HAHUM M HAaBBIKOB NPO(PECCHOHATBHON NEATETbHOCTH IyTeEM
CaMOCTOSITEJIbBHOTO TBOPYECKOTO BBITIOJIHEHUS 331a4, TOCTaBICHHBIX TPOrPaMMOM MPAaKTUKHU.
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2.B pesyabrare H3y4YeHHs] AUCHHMIUVIMHBI oO0y4aluluiica 10 mporpaMmme
MAruCTPaTyphl 10JIKeH:

Obaaoams clieayrmuMu TpoheCCUOHATLHBIMUA KOMIIETCHITHSIMHU:

-TOTOBHOCTBHIO ~ M3y4aTh  HAYYHO-TEXHHUYECKYI0  HMH(OpMAIMIO,  aHAIU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 110 TemMaTuke uccienopanuit (ITK-13);

-CIIOCOOHOCTBIO  IJIAHUPOBATh  JKCIEPUMEHTAJbHBIE  HCCIENOBaHMS,  IOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3yinbraThl ([1K-15);

3Harth:

-BUJIBI 3371249 UCCIICJIOBAHMSI, OCHOBHBIE MPOOJIEMBI CBOCH MPEAMETHOM 00J1acTH;

-OCHOBHbIEC TMOHSTHS U METOJbl OOpaOOTKH SKCHEPUMEHTAJIbHBIX JAHHBIX; OCHOBHBIC
METO/Abl MaTeMaTHYecKol 00pabOTKH SKCIEPUMEHTAJbHBIX JAHHBIX W aHajh3a pe3yJbTaToB
HCCIICIOBAaHUIM;

Ymers:

-aHAJIM3UPOBATh U OLIEHUBATh MOJYYECHHbBIE HKCIIEPUMEHTAJIbHBIE TAHHBIE;

-TOTOBUTH OTJAEJIbHbIE YaCTH TEXHUYECKOIO 3a/laHus Ha IPOEKTHPOBAHUE CHUCTEM
YIPABJICHUS TEXHOJOTMYECKUMHU MPOLECCAMU B SHEPIETHKE,

Baaners:

-METOJJaMd MaTE€MaTUYECKOr0 aHajln3a, TEOPUM BEPOSATHOCTEH M MAaTeMaTHYeCKOU
CTaTUCTHKH, HAaBBIKAMH TIPEJACTABICHUS PE3YyIbTaTOB pabOTHl Il HWCHOJB30BAHUSA B
MpPaKTHYECKON padoTe,

-CIIOCOOHOCTHIO TIOJArOTOBKM HAyYHO-I3KOHOMHUYECKHUX OTYETOB, 0030pOB, MyOIMKaUi 1O
pe3ynbTaTaM BbIIOJHEHHBIX HUCCIIEIOBAHUN;

-OLIEHUBATh U MPEACTABIATh PE3YIbTATHI BBIIIOJIHEHHON paOOTHI.

Kpartkoe cogep:xxanue yueOHOMH NPAKTHKH

VYyeOHasi MpakTHUKa BKJIFOYAET 3TAIbl O3HAKOMJIEHHUS C METO/I0JIOTMYECKUMU OCHOBAMH U
MPAKTUYECKOTO OCBOCHUS MPUEMOB OpPraHU3AINH, [JIAHUPOBAHUS, MPOBEACHUS U OOecTieueHus
HAyYHO-UCCIIEIOBATENIbCKOM M 00pa30oBaTENIbHOM JESITENbHOCTH MO MPOPHII0 H3ydaeMou
IpOrpamMMbl MarucTpaTyphbl.

KonkperHoe coaepxaHue y4dyeOHOW MPAKTUKU OINPEAENAIOTCS MHAWBUYAIbHBIM
3aJjaHleM, O0yYaroIlerocsi y4eToM UHTEPECOB M BO3MOXHOCTH KadeIpbl WIN OpraHu3alluy, Ie
OHa npoBoauTCA. M3yueHue CHEenHaTbHOM JUTEpPaTypsl M JAPYrOoM HAayYHO-TEXHUYECKOU
uHpOpMalUY, JOCTHKEHHM OTEUECTBEHHOM M 3apyOeXHONM Hayku M TEXHUKHM B 00J1acTH
HHEPreTHKH; BHIOOP, KOPPEKTUPOBKY, YTOUHEHHE TEMBI UCCIIEOBAHUS C YUETOM PEKOMEHIAlluU
Kadeapel WU NPEINpUATHs, Ha KOTOPOU IMJIaHUPYETCsS NMPOBEICHHE NMPAKTUKU IO MOIYYEHUIO
NEPBUYHBIX TPO(ECCUOHATBHBIX YMEHUI 1 HaBBIKOB, aHAJIU3 €€ aKTyaJIbHOCTU

4. O0beM y4eOHOI NPAKTUKH

Bunpsl yaeOHOM paboThI Bcero
3aueT. equHUIL Akaziem. 4acoB
O0mas TpPyA0eMKOCTb JMCIHHUILIUHBI 10 Y4eOHOMY 3.0 108
IJIAHY
CamocrositesabHas padora (CP), B ToM yncie: 3,0 108
KoHTtakTHas camocTosiTenpHas paboTa 0,2
CamocrosTenpHOe BBITIOJTHEHUE pasziesnoB 3,0 1078
JUCLHATUIUHBI ’

By MTOroBOro KOHTpOJIs: 3a4eT ¢ OLEHKOM

Bunast yueOHol paboTh Bcero

3ayeT. e IUHUILL ACTpOH. 4yacoB
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O0mast Tpy10eMKOCTh JTUCUMILIHUHBI 10 Y4eOHOMY 3.0 81

IUIAHY

CamocrositesbHas padora (CP), B Tom yncie: 3,0 81
KonrtakTHas camocrosTenbHas pabora 0,15

CamocrosiTeTbHOE BBITIOJIHCHHE paszenoB 3,0 80 85

NUCHUIIIINHEI '

Bua uToroBoro KOHTpoOJISA: 3a4eT ¢ OUEHKOM

AHHOTanus padoyeil nporpaMmsl
IIpou3BoacTBEeHHAN MPAKTUKA: HAYYHO-HCCIen0BaTeabckas padora (b2.B.02 (H))

1. leab Hay4YHO-HMCC/I€I0BATEIbCKONH PadoThl — GopMUpoBaHHE MPO(HECCHOHATBHBIX
KOMIIETEHIIM  MOCPEACTBOM  IUIAHUPOBAHHUSA M OCYIIECTBICHUS  SKCIIEPUMEHTAIBHOMN
NESTEIIbHOCTH Ha OCHOBAaHUM M3YYEHHBIX JUCIUIUIMH, B TOM YHCIE CHEIHAIbHBIX, U
CaMOCTOSITENIbHO N3YYEeHHOW UHPOPMALIUH.

OCHOBHBIMU 3a/la4aMH JUCUHUIUIHHBI SBIISETCS MPUOOPETEHNE HABBIKOB MIJIAHUPOBAHUS U
BBIIIOJIHEHUSI ~ HAYYHO-HMCCIENOBATENbCKONH  paboThl;  00paboTKa,  HWHTEpHIpeTramuss U
NpEJICTaBICHUE  HAYYHBIX  PE3yJbTaTOB; TOJATOTOBKA K  BBHINOJHEHHWIO  BBIMYCKHOMN
KBaJIM(DUKALIMOHHOM paboThl.

2. B pe3yabrare wu3ydYeHMsl JAUCHUIUIMHBI O0y4YalIIMiici MO mporpamme

0akajaBpuaTa J0JKeH 00J1a1aTh CJIeIyIOIUMU KOMIEeTeHI[UsIMH:

— TOTOBHOCTBHIO HM3Yy4aTh HAyYHO-TEXHMYECKYI0 HH(}OpMaluio, aHaTU3UpPOBATh
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

— CHOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIE METOJBI HMCCIICAOBAHUS TEXHOJIOTHUECKUX
MPOLECCOB W TMPUPOJHBIX Cpell, HKCIOIb30BaTh KOMIIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBarebekoit padore (I1K-14);

— CIIOCOOHOCTHIO  IUIAHUPOBATH  OKCIIEPUMEHTAIbHBIE  HCCIEAOBAHUSA, IOIYy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTydeHHbIE pe3ybpTaThl ([TK-15);

— CHOCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperaronme IMpolecch B
npombinuieHHocTd (I[TK-16).

3namu:

— TOPSANOK OpTaHW3allMH, IJIAHWPOBAaHUS W TPOBENEHHUS HAYYHO-HCCIIEIOBATEIhCKIX
paboT ¢ UCIOIb30BaHNEM MOCIETHIX HAYYHO-TEXHHUUYECKHX JOCTHKEHUI B TaHHOW 00JIacTH;

— TEOpEeTUYECKHE OCHOBBI M METO/Abl MaTEeMaTHYECKOI'0 MOJICIMPOBAHUS XUMHKO-
TE€XHOJIOTMYECKHUX MPOLECCOB U CUCTEM, aHaIM3a U 00pabOTKU MHPOpPMALUU U MPUMEHATH 3TU
3HaHUS HA MPAKTUKE;

— CBOHMCTBa XMMHYECKHX D3JIEMEHTOB, COCJIMHEHHH W MaTepualoB HAa WX OCHOBE IS
pelIeHus HaygyHO-MCCIIeI0BaTeIbCKUX 3a/ay;

Ymemu:

— OCYILECTBJIATh MOMCK, 00pabOTKy M aHalW3 HAyYHO-TEXHUYECKOM HMH(OpManuu 1o
IpoGIIIIO BEINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHOM JIA0OPATOPHOM U KOMIBIOTEPHOM OOOpPYIOBaHUH,
OpPraHW30BBIBATh TPOBEICHHE HSKCIEPUMEHTOB ¥ HCIBITAHUH, MPOBOIUTH WX OOpabOTKy u
aHaAJTM3UPOBATh PE3yJIbTATHI;

— TPUMEHATh TEOPETHUYECKUE 3HAHWS, TOJYYCHHBIE TIPH HW3YYEHHUH ECTECTBEHHO-
Hay4YHbIX JMCHUMIUIMH M  METOAbl MAaTeMaTH4YeCKOTO MOJEIMpPOBAHMs JUId  aHaJIW3a
IKCTIEPUMEHTABHBIX JIaHHBIX;

Braoemw:

— CHOCOOHOCTBIO pemaTh ITOCTABJICHHBIC 3a/laud, WCIIONB3Ysl YMEHHS W HAaBBIKH B
OpraHu3aIy HAyYHO-MCCIIeIOBATEIbCKIX M TEXHOJIOTHIECKUX padoT;
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— CIOCOOHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYI0 HWH(POPMAIUIO, OTCUSCTBEHHBIA H
3apyOEKHBIN OTBIT IO TEMATHUKE UCCIIEIOBAHUSI.

3.KpaTkoe conep:kaHue TUCHUILIAHBI
B mporecce ocBoeHHS TUCHUILIMHBI OOYYaIOIIMICS JOJDKEH IMOATOTOBUTh M MPEICTABHTh K
3allUTe HAYYHO-HCCIeA0BaTeabckyo padory (HUP), BeIONHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHSI HAYKH W TEXHUKU U COOTBETCTBYIOIIYH) BHIODAHHOMY HANPABJICHHIO MOJATOTOBKH U
nporpaMMme o0y4deHusl.

B npencraBnennoil k 3amure HUP nomkHBI MOJY4YUTh pa3BUTHE 3HAHUS M HaBBIKH,
MOJIy4YeHHBIC OOYYaIOIIMMCS TPH OCBOCHHM NPOTpaMMbl OakanaBpuara, B TOM YHCIE IPHU
W3Y4YEHUHN CHeNUaIbHBIX Auciuiuind. I[lpeacraBnennas k 3ammre HUP nomkna comepxarh
OCHOBHBIE TEOPETHUYECKUE TMOJOKEHUS, DSKCIEPUMEHTAIbHBIE pPE3yJIbTaThl, MPAKTUUECKUE
JIOCTMKCHHS ¥ BBIBOJIBI IO padoTe.

4. O0beM HAYYHO-HCCJIEI0BATEIbLCKOH PadoThl

. B 3aueTHbIx B akanem.
Bunpl yaeOHoI paboThI
eIMHUIIAX qacax
OO01mas TPy10eMKOCTh THCHUILIUHBI 0 Y4e0HOMY TUIAHY 3,0 108
KonraktHas pa6ora (KP): 3,0 108
KoHnTtakHas paboTa ¢ nmpernojgaBaTeiem 3.0 108
CamocrositesibHas padora (CP) - -
Bu HTOroBOro KOHTPOJIS: 32a4eT ¢ OLEHKOI - -

B 3aueTHBIX

Bunel yue6HoI paboThl B actp. wacax
CIIMHUIIAX
OO01asi TPY10eMKOCTh TUCHHMIJIMHBI 110 Y4eOHOMY IVIAHY 3,0 81
KonraktHas pa6ora (KP) 3,0 81
KoHnTtakHas paboTa ¢ npernojaBaTeiem 3.0 81

CamocrositeibHasi padora (CP) - -

Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil nporpaMmbl
IIpon3BoacTBeHHAsI IPAKTHKA: MPAKTHKA M0 MOJY4YeHUI0 NPO(PeCCHOHAIBHBIX YMEHUH 1
onbiTa npogeccuoHanbHoii neareabHocTH (b2.B.03(IT))

1. easn NPOU3BOJACTBEHHONH  MNMPAKTHMKH  —TIOJIydeHHe  OOydaromuMmcs
npopecCHOHATIBHBIX ~ YMEHUH M OmbiTa  NpO(hecCHOHAIBHOW  JESITEeIbHOCTH  IyTeM
CaMOCTOSITEIbHOTO TBOPYECKOTO BBITIOTHEHUS 33/1a4 IMOCTABJICHHBIX MPOTPaMMO TPAKTUKH.

2. B pesyabTare wu3y4YeHHUs] JUCHMILUIMHBI, oOydawummiics 10 mNporpamme
MarucTpaTypsbl J10JIKeH:

Obnadame  CIEeNyOUIMMHU  OOLIEKYIbTYPHBIMH,  OOIIENPO(PECCHOHATBHBIMU U
poeCCHOHATHLHBIMI KOMIICTCHITUSIMH:

CIOCOOHOCTBIO CHUCTEMaTH3UpOBaTh U 0000mmaTe MHGOpMAIMIO MO (OPMHUPOBAHUIO H
UCIIOJIb30BaHuI0 pecypcoB npennpustus (ITK-12);

HAYYHO-MCCIIEI0BATENbCKAS JAEITEIbHOCTD:

TOTOBHOCTBIO ~ HM3y4aTh  HAYYHO-TEXHHYECKYI0  HMH(MOpMAIMIO,  aHAJIM3HPOBATH
OTEYECTBEHHBIN U 3apyOCIKHBIN OMBIT IO TeMaTuke uccienoBanuii (ITK-13);

CTIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIE METOIbI HCCIIEAOBAHMS TEXHOJIOTHYECKUX
OpPOIIECCOB M MPUPOJHBIX CpEJ, HCIOIb30BaTh KOMIIBIOTEPHBIE CpEJICTBA B HAy4YHO-
uccienosareabekoit padore (ITK-14);
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CIIOCOOHOCTBIO ~ TUIAHUPOBATH  JKCIEPUMEHTAIBHBIE  HCCICNIOBAHUS,  IOJNY4YarTh,
o0OpabaTbIBaTh U aHAJTU3UPOBATh MOJTydeHHbIE pe3yabTatThl (ITK-15);

CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- M  pecypcocOeperarpnye Mpouecch B
npomsbitieaaocta (ITK-16);

3HaTh:

-OCHOBHbIE TpeOOBaHUS K 00ECIEeYEHHIO TPeOYEeMbIX XapaKTePUCTHK PEXUMOB pabOThI
TEXHOJIOTHYECKOTO OOOPYAOBAHUS METOMABI, CPEICTBA TEXHOJOTHH MPOSKTUPOBAHUS THUITOBBIX
TEXHOJIOTUYECKUX TMPOIECCOB TEIJIOOHEPTeTUKH U OCHOBHBIE MEpONPUATUS IO HX
COBEPIIICHCTBOBAHUIO;

-crienu(pUKy HAy4YHOTO 3HAHUS B 00JIACTU TEXHUKU U SHEPTETHKHU;

Ymern:

-npuoOpeTaTh cUCTEeMaTHYECKHE 3HAHUS B BHIOPAHHOM 00JIacTH HayKH, aHAIM3UPOBATH
BO3HUKAIOIINE B MPOIECCE HAYYHOTO MCCIICIOBAHMS MPOOJIEMBI ¢ TOUYKH 3PEHUS COBPEMEHHBIX
HAyYHBIX MapajurM, OCMBICIMBATh U JeJlaTh OOOCHOBAaHHBIE BBIBOJBI W3 HOBOM HAy4HOH U
yueOHOM TUTEepaTyphl, pe3yIbTATOB IKCIIEPUMEHTOB U MATEMATUYECKOTO MOJICIIUPOBAHMSL.

-OLIEHUBATh U MPEACTABIATH PE3YIbTAThl BHIMOJIHEHHON pabOThI

Baaners:

-HaBbIKAMU YNPABICHUS TEXHOJOTMYECKH TMpoIlecCaMd U TMPOU3BOACTBAMU  JUIA
COBEPIIICHCTBOBAHUS TEXHOJIOTHH IPOU3BOJICTBA

-cucTeMaTu3aluu nHpopmanuu, coaepkaiieiicss B myOJIuYHON OTYETHOCTU OpPraHU3alni;
CIIOCOOHOCTBIO TTOJTOTOBKH HAYYHO-3KOHOMHUYECKHX OTYETOB, O030pOB, MyOJMKAIMA 110
pe3ylnbTaTaM BBINOJIHEHHBIX HCCIEIOBAaHHM;, OIEHUBATh M MPEACTABIATh PE3yIbTaThl
BBITIOJIHEHHOU PabOTHI.

3. KpaTkoe cogep:xkaHue NPOU3BOACTBEHHON NMPaAKTUKHU

3aKkperyieHue  TCOPETHYSCKUX 3HAHWW IMOJYYCHHBIX  MPU HW3YYCHHUU MPOTPAMMEI
Maructpatypsl. l[lonydyeHue mMpakTUYECKUX HABBHIKOB [0 OpPraHM3AIMM HCCIIEI0BATENbCKUX
paboT, B yIpaBICHUU KOJUICKTHBOB UCTIOJTHUTENICH. YKpEIUICHHE HABBIKOB HAy4YHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

4. O0beM NPOU3BOACTBEHHON MPAKTHKH

Buast yueOHO# paboThI Bcero
3a4er. eIUHNILL AKazeM. 4acoB
O0mas TpyA0eMKOCTh JUCHUIITIUHBI 110 Y4eOHOMY 30 108
IVIAHY '
CamocrositeabHas padora (CP), B Tom uncie: 3,0 108
KoHTtakTHas camocTosiTenpHas paboTa 0,2
CamocrosiTeTbHOE BBITIOJITHCHHE pas3zenon 3,0 107.8
JYCLUMIIMHBI '
Bu1 M TOroBOro KOHTPOJIs: 3a4€T ¢ OLIEHKOM
Bunpt yueOHoi paboThI Bcero
3ayeT. e IMHUIL ACTpOH. 4acoB
Oo6masi TpyA0eMKOCTh TUCIIHILIUHBI M0 Y4eOHOMY 30 81
IJIAHY '
CamocrositebHas padora (CP), B Tom uncie: 3,0 81
KoHnTtakTHas camocTosTenbHasi pabora 0,15
CamocTosiTeTbHOE BBITIOJITHCHHE pas3zenon 3,0 80.85
JYCIHUNIIIMHBI '

Buja MTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOI
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AHHOTanus padoyeil NporpaMmsl
Hpenauniaomuas npakruka (b2.B.04 (I1x))

1. Hear mnpeliMNJIOMHONW NPAKTHKM — O CTPYKType OpraHu3alMd M OCHOBHBIX
(GYHKLIUSAX HCCIEAOBATENILCKAX M YIPABIEHUYECKUX I0/pa3AeieHUd, OCBOCHHE HOPMAaTHUBHOU
JOKYMEHTAllUM U CPEICTB MPOrpaMMHOI0 O0ECIEeUYEHUs] MCCIeI0BaTeIbCKOI0 MOpa3/IesIeHus,
npuoOpeTeHre  OmbITa  OpPraHU3allMM  CaMOCTOSITENIPHOW M KOJUIGKTHBHOM — Hay4YHO-
UCCIIEI0BATENbCKOW paboThl, 0000LIEHHE U CHCTEeMaTU3alus MAAaHHBIX U1 BBIIOJIHEHUS
BBIMTYCKHOW  KBaJU(HUKAIMOHHONW  pa0OThl, pa3BUTHE Yy OOYyYAIOMIMXCS  JIMYHOCTHO-
npodeCcCHOHATIBHBIX KAYECTB UCCIIEI0BATENs, IOIrOTOBKA, HAIMCaHUE, OPOPMIICHUE BbIITYCKHON
KBAJTM(UIUPOBAHHON PaOOTHI.

2. B pe3yabrare mu3y4YeHUsi AMCHUIUVIMHBI, OOyYAKOIIMHCHA 1O MNporpamMmme
MATUCTPATYPHI T0JIKEH:

Obnadamy crleayomUMU IPOoPecCHOHATbHBIMA KOMIIETEHIUSMMU:

CIOCOOHOCTBIO aHAJIM3UPOBATH TEXHOJIOTMYECKUN MpPOIECcC KaK OOBEKT YIpPaBICHHS
(IIK - 9);

CIOCOOHOCTBIO TPOBOJIUTH CTOMMOCTHYIO OILIGHKY OCHOBHBIX IPOU3BOACTBEHHBIX
pecypcos (ITK-10);

CIIOCOOHOCTBIO OpPraHM30BBIBATH PA0OTY HCIOIHUTENECH, HAXOAUTh W IMPHUHAMATH
yIpaBJIeHYECKHUE PELICHUs B 00JIaCTH OpraHu3aluy TpyJa U OCYILECTBICHUH PUPOI00XPAHHBIX
meponpusituii (ITK-11);

CIIOCOOHOCTBIO CHCTEMAaTH3UpPOBaTh W 000011aTh MHPOpMALUIO MO (GOPMHPOBAHUIO H
UCII0JIb30BaHUI0 pecypcoB npennpusitus (I1K-12);

TOTOBHOCTBIO ~ M3y4yaTb  HAyYHO-TEXHHYECKYI0  HMH(pOpMAIMI0,  aHAIU3HPOBATH
OTEUCCTBEHHBIH U 3apyOCKHBII ONBIT 10 TeMaTuke uccienoBanuii (IIK-13);

CIOCOOHOCTBIO TNPUMEHATh COBPEMEHHBIE METOJbl HCCIIEAOBAHMS TEXHOJIOTHYECKUX
IPOIIECCOB W MNPHUPOJHBIX CPEN, HCIOJIb30BATh KOMITBIOTEPHBIE CPEICTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

CIOCOOHOCTBIO  TUIAHUPOBATh  JKCIIEPUMEHTAIbHBIC  HCCIEOBAaHUS,  IOJY4YarTh,
00pabarbiBaTh ¥ aHATN3UPOBATH NONy4deHHbIe pe3ynbrarsl ([TK-15);

CIIOCOOHOCTRIO  MOJICIMPOBAaTh JHEPro- M pecypcocOeperarpnye IMpomeccs B
npomeinuieHHoctd (ITK-16);

3HaTh:

-HEKOTOpPBbIE METO bl pa3pabOTKH HOPM pacxo/ia TOIUNIMBHO-IHEPreTHYECKUX PECYPCOB Ha
TIPOM3BOJICTBO U MOTPEOICHUE YHEPTUH,

-METOJMYECKUEe TMOJAXOABl K TpoleaypaM TOATOTOBKM W TPHUHATUS peIIeHH
OpraHU3aIMOHHO-YITPABICHIECKOTO XapaKTepa,

-OCHOBHBIE€ METOJMKH ONpEeAETIeHUs HOPM pacxojJa TOIJIMBA M HHEPIUUM Ha
OCYIIECTBIICHHE TETUIOTEXHOJIOTUYECKUX TIIPOIIECCOB M OCHOBHBIC HAINpaBJICHUS JKOHOMHUU
HEPrOpeECYPCOB

Ymers:

-[IPOBO/IUTh AHAJIU3 CUJIBHBIX U CJAa0BIX CTOPOH pEIIEHUs, B3BEUIMBATh U aHAIN3UPOBAThH
BO3MOXXHOCTH W PHUCKH, HECTH OTBETCTBEHHOCTh 3a TPHUHSITHIE PEIICHHWs, B TOM YHCIE B
HECTAaHAAPTHBIX CUTYAIHIX

-IPOBOJIUTH OLIEHKY HaAEKHOCTU U 3(P(EKTHUBHOCTU PAOOTHI TEIIOTEXHOJIOTHYECKOTO
o0opynoBanusi; (GOpMYIHpPOBATh 3aJaHUs Ha pa3pabOTKy MPOEKTHBIX PELICHHUH, CBSI3aHHBIX C
MOJICpHU3AIUECH TEXHOJOTHYECKOT0 O0OpYIOBAaHUsS, MEPONPHUATHSAMH IO  YIyUIICHUIO
HKCIUTYaTal[MOHHBIX XapaKTEPUCTUK, IOBBIIICHUIO 3KOJIOTMYECKON Oe30MacHOCTH, 3KOHOMHUU
pecypcoB

Baaners:

-HaBbIKAMH OOOCHOBaHHMS M pa3padOTKM TEXHUYECKMX 3aJaHuil Ha pa3paboTKy
MEPONPHUATHIA IO FKOHOMHHU YHEPTOPECYPCOB
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-HaBbIKAMU  NPUMEHSATh  METOJAbl  aBTOMATHU3UPOBAHHBIX  CHUCTEM  YIpaBIEHUSA
TEXHOJOTMYECKUMH MPOLIecCaMu
3. Kparkoe conepxxanue npeiunjaoMHOA NPAKTUKHU

Mopaynb 1. BBenenue — uenu u 3agayd NPEIIUINIOMHONM MpakTUKUA. OpraHu3airoHHO-
METOAMYECKUE MEPOTIPUSATHUS.

Moayns 2. OpraHmzansi M OCYIIECTBICHHUE  HAay4YHO-HCCIEAOBATEIbCKOM U
MIPOU3BOJICTBEHHOU ACSITETbHOCTU. [I[pUHITUTIBI, TEXHOJIOTUU, (POPMBI U METOABI OPTAHU3AIMH U
yIpaBieHUs OTACNbHBIMHM dTallaMM W MPOTrpaMMaMH IMPOBEICHUS HAYUHBIX HCCIECIOBaHHU U
TEXHHYECKUX pPa3padOTOK Ha TMpUMepe OpraHu3aludyd HAydyHOW paboThl OpraHHU3aINH
(mpobsieMHOM Tab0paTOpUM, HAYIHOW TPYIIIIHI.

Monyne 3. BemmonHeHue WHAMBHIYaTbHOTO 3amaHus. O000IIeHHWE W CHUCTeMaTH3aIUs
JAHHBIX JJIS BBIIOJHEHHS BBIMYCKHOM KBanudukanuoHHOW paboThl. OdopmieHue oTyera.
JlmdHoe y4acTre 00ydaromerocs B BHIMOJIHCHHH HAYIHO-HCCIIET0BATEIBCKUX PAOOT.

4. O0beM NpeIUIVIOMHONH TPAKTHKHU

Bitbt yuc6Hoi paGoTs! B 3aueTHBIX B akazem.
eAUHULIAX yacax
O01mas TPyI0eMKOCTh JHCHHUILVINHBI 110 Y4eOHOMY INIAHY 9 324
CamocrositesbHas padora (CP): 9 324
CaMOCTOSITeNTbHOE BBIMOJHEHUE PA3/I€SIOB TUCIIUILIMHBI 323,8
KoHnrtakTHas camoctosTenbHas pabora 0,2
Buj uTOroBOro KOHTpOJIsi: 3a4eT ¢ OIEeHKOM - -
Bunasr yue6HOM paboThI Bcero
3a4er. eIUHHUII ACTpOH. yacoB
OO0masi Tpy10eMKOCTb JMCUMILUIMHBI 110 Y4eOHOMY 90 243
IUIAHY '
CamocrositesbHasi padora (CP), B Tom yucie: 9,0 243
CaMOCTOSTEIIFHOE BBIIIOJTHCHHE pasnenoB 0.15
JTUCIUAIUINHBI 9,0 '
KonTakTHas camocTosTenpHas pabora 242,85

Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

4.7 'ocynapcTBeHHAsi HUTOrOBAasl aTTeCTANMSA. 3alIIUTA BBITYCKHOM
KBAJIN(PUKAIMOHHOH padoThl, BKJIYas NOJATOTOBKY K Npoleaype 3allUThl U MPOLEAYPY
3aumThl (b3.5.01)

1. Hesab rocyrapcTBeHHO UTOTOBOI aTTeCTALMU — BBISIBICHUE YPOBHS TEOPETUUECKON
U TPaKTUYECKON MOJrOTOBJICHHOCTH BBITYCKHHKA BYy3a K BBIINOJHEHUIO MPO(eCCHOHANBHBIX 3a/1a4
U COOTBETCTBUSL ero mnoarotoBku TpedoBanusM PI'OC BO mno HampaieHHIO MNOATOTOBKU
OakamnaBpoB 18.03.02 DHepro- u pecypcocodeperariiye mpouecchl B XMMUYECKON TEXHOJIOTHH,
HepTexuMun W OMOTEXHOJNOTHH, Tpoduis «IHEpropecypcocoeperaromme XuMUISCKUe
IIPOU3BOJICTBA.

2. B pe3yjbTare rocy1apCcTBeHHOI HMTOTOBOii ATTECTAIMM — 3AIMUTHI BBIMYCKHOI
KBAJIM(HUKANUOHHOI padoThl o0y4yamommiicss Mo mnporpaMmMe 0akajJaBpuHaTa, A0JKEH
00J121aTh CIeNYIOIMMH 00111eKYIbTYPHBIMHU KOMIIETEHIIUSIMU:

CIOCOOHOCTBIO HCIONIB30BaTh OCHOBBI (PUIOCOPCKUX 3HAHMKA A1 (popMUpPOBAHUS
MupoBo33peHueckoit mosuimu (OK-1);

CIOCOOHOCTBIO AaHAIW3UPOBATh OCHOBHBIE ATANbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs odmecTBa 11 popMUpoBanus rpaxaanckoi nosuimu (OK-2);
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CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI KOHOMMYECKHMX 3HAaHMHA B pa3IM4YHBIX cepax
xu3HenesTensHocTH (OK-3);

CIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHWUH B Pa3NUUHBIX cepax
xusnenestensaoctu (OK-4);

CMOCOOHOCThI0 K KOMMYHMKALIMM B YCTHOM W TNHUCBMEHHOH (opMax Ha PYCCKOM H
WHOCTPAaHHOM  s3bIKaX JJIA  pEIIeHUs 3aJad MEXKIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeiictBus (OK-5);

CIIOCOOHOCTHIO paboTaTh B KOJJICKTHMBE, TOJEPAHTHO BOCIHPHUHUMATH COIHANIbHEIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

CIOCOOHOCTBIO K CaMOOPraHu3aIiy U camoobpasoBanuio (OK-7);

CIOCOOHOCTBIO HCIIOJIB30BAaTh METOJBI W CpeAcTBAa (U3NYECKOH KYJIbTYphl Ui
obecreueHHs OJHOIEHHOMN COMaIbHOM 1 podeccnonanbHoi aestensHocT (OK-8);

CIOCOOHOCTBIO HCIIONIB30BaTh MPHUEMBI NEPBOM MOMOIIM, METOJBI 3aLIUTHI B YCIOBUAX
ype3BbIUaiiHbix cutyanuii (OK-9);

o01enpogeccuoHAIbHBIMH KOMIIETEHIMSIMU:

CIIOCOOHOCTBIO pelIaTh CTaHJApTHbIE 3a7aud MNPOodECCHOHATBHON JIeATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTMH M C Yy4YE€TOM OCHOBHBIX TpeOoBaHMU HWH(OPMALMOHHON
6e3zomnacHoctu (OITK-1);

CIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMILIAH B
npoeCCUOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMaTHYeCKOro aHalu3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMeHTanbHOro uccienoBanus (OITK-2);

CIIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIC 3aKOHBI IS TOHUMAHHUS
OKpy»aroiiero Mupa u siiieauit mpupozml (OI1K-3);

npogeccCHOHAIBLHBIMH KOMIIeTeHIUSIMH, COOTBETCTBYIOIUMHU BUJAM
npodeccuoHaNbHOM NesSTENIbHOCTH, Ha KOTOPbIE OPUEHTHPOBAHA Mporpamma OakanaBpHara:

OP2AHU3AUUOHHO-YRPABGIEHYECKAA 0eAMENbHOCHb:

CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJOTHMUECKUN Mpolecc Kak OOBEKT YIpaBICHUS
(IIK - 9);

CIOCOOHOCTBIO MPOBOJUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX IPOHU3BOJICTBEHHBIX
pecypcos (ITK-10);

CIOCOOHOCTBIO OpPraHU30BBIBaTH PAOOTY HCIOJHUTENEH, HAaXOAUTh W MPUHHUMATh
yIIpaBJIEHYECKHUE PEUICHUs B 00JIaCTH OpraHU3aliy TPYy/Ja U OCYIIECTBICHUH MPUPOI00XPAHHBIX
meponpustaii (ITK-11);

CIOCOOHOCTBIO CHCTEMAaTU3UpOBaTh W 0000IaTh MHPOpPMALUIO MO (GOPMUPOBAHUIO U
UCIIOJIb30BaHUI0 pecypcoB npeanpustus ([TK-12);

HAYYHO-UCCNEe008aMENbCKAA 0EAMENbHOCD:

TOTOBHOCTBIO  M3y4aThb  HAayYHO-TEXHHYECKYI0  HMH(pOpMaIMio,  aHaJIU3HPOBATh
OTEUECTBEHHBIH U 3apyOCKHBII OMBIT 10 TeMaTuke uccienaoBanuii (IK-13);

CIOCOOHOCTBIO TNPUMEHATh COBPEMEHHBbIE METOJIbl HCCIIEOBAaHHUS TEXHOJIOTHYECKUX
IPOIECCOB W MPHUPOJHBIX CPEJ, HCIOJIb30BaTh KOMITBIOTEPHBIE CPEICTBA B HAy4dHO-
uccienosateabckoit pabore (ITK-14);

CIOCOOHOCTBIO  TUTAHUPOBATh  JKCIIEPUMEHTAILHBIC  HCCIEOBAaHUS,  IOJY4YaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHbIE pe3ynbraThl ([1K-15);

CIIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- MW pecypcocOeperarpne Mpomeccs B
npombitieanocty (ITK-16);

3HaTh:

— TMOpPAJOK OpraHu3alliM, TUIAHUPOBAHUS U TPOBEICHHMS HAy4YHO-HMCCIIEOBATEIbCKUX
paboT ¢ UCIOJIb30BaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JIOCTHKEHUH B TaHHON 00JIacTH;

— TEOpPETHYECKHUE OCHOBBI MOJECIMUPOBAHHS, ONTUMH3AIMH W YIPABICHUS JHEPro- U
pecypcocOeperaronMmMi XMMHKO-TEXHOJIOTHYECKIMH TIPOIlecCaMi U CHCTEMaMH W TIPUMEHSTh
9TH 3HAHUS Ha MPAKTHUKE;
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— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEIECHHOIO UCCIETOBAHMS
B BUJI€ HAYYHOT'O OTYETAa, CTAThU WU JI0K/IA/a;

Ymers:

— CaMOCTOSITEIbHO BBIABJISATH NEPCHEKTHBHBIC HAIPABJICHUS HAYYHBIX HMCCIEOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M IPAKTUYECKYI0 3HAUYUMOCTh IPOOJIEMBI,
IPOBOJUTHh PACUETHO-IKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS C HCIOJIb30BAaHUEM IPHUKIATHOTO
IPOTrpaMMHOr0 00ecreueHusl, aHAJIM3UPOBAaTh U MHTEPIPETUPOBATH MIOTYYEHHBIE PE3YJIbTaThI;

— OCYUIECTBJIATh MOUCK, OOpabOTKy M aHAIN3 HAYYHO-TEXHHUYECKOW MH(OPMAIUH IO
TEME BBINOIHAEMON pabOThl, B TOM YHCJE C IMPUMEHEHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MpHOOpax, 0OOPYIOBaHHM, CPEICTBAX KOMITBIOTEPHOM
TEXHUKH, OPraHU30BHIBaTh MPOBEACHUE JTAaOOPATOPHBIX M BBIYUCIUTENBHBIX JKCIIEPHMEHTOB,
IPOBOJIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3yJIbTATHI;

Baaners:

— METOJOJIOTHEH M METOJMKOW IIPOBEAEHUS HAy4HbBIX HCCIIEJAOBAaHMM; HaBbIKAMU
CaMOCTOSITENIbHOW HayYHOH UM UCCIIe0BATENBCKOM paboThI;

— HaBbIKaMH palOThl B KOJUICKTHBE, IUIAHUPOBATh M OPTraHM30BHIBATH KOJUICKTHBHBIC
HAyYHbIC MCCIICJIOBAHUS; OBJIA/JIEBATh COBPEMEHHBIMH METOAAMH HCCICAOBAaHMS M aHAIM3a
IOCTaBJIEHHBIX ITPO0OJIEM;

— CIOCOOHOCTBIO pemaTh TOCTABJICHHBIE 3aJaud, WCIOJb3ys yYMEHHUS W HABBIKU B
OpraHu3aIlii HAyYHO-MCCIIEI0BATEIbCKIX U TEXHOJIOTHIECKUX padoT.

3. Kparkoe conepxxanue rocyiapcTBeHHOM HTOrOBOM aTTecTalluM

l'ocynapcTBeHHasi uToroBasi arrectamus oOydarolmuxcsi Mo mporpaMme OakanaBpuara
npoBoAuTcs B (GopMe  3alUThl  BBIMYCKHOW  KBanu@ukanuoHHoit paboter  (BKP).
['ocynapctBenHas uroroas arrectaius B popme 3amutel BKP npoxoaut B 8 cemectpe Ha 6a3ze
3HaHW, MOJIYYEHHBIX CTYJEHTAaMU IIPU U3YyYEHUHU AUCUUIUIMH HampaiaeHus 18.04.02 Ouepro-
U pecypcocOeperaromnye mporecchl B XUMHUYECKON TEXHOJIOTUH, HePTEXUMIUH U OMOTEXHOIOTHH,

l'ocynapcTBeHHast UTOroBasi aTTecTanusi 00yJarolMXcs Mo MmporpaMMe OakanaBphara —
3alllTa  BBITYCKHOW  KBaNU(UKALMOHHOW  pabOThl  MPOBOJUTCS  TOCYAApCTBEHHOU
9K3aMEHALlMOHHOW KOMUCCHEH.

KounTponb 3nanuii oOyuaroniuxcs, noiaydeHHbix npu ocBoennun OOII, ocymiectBisieTcs
nmyTteM npoBenaeHus 3amutel BKP u npucBoenus kBanupukanmuu «bakanaBpy.

4.00beM rocy1apcTBeHHON UTOTOBOI aTTeCTAMU

[IporpaMmma oTHOcUTCsT K 0a30BOi dYacTh y4eOHOro TmiaHa, K  OJIOKY
«l'ocymapctBennas wutoroBas arrtectanus» (b3) uw paccunmTaHa Ha cocpenOTOYEHHOE
npoxoxzaeHnue B 8§ cemectpe (4 kypc) oOydenuss B oobeme 216 u (6 3ET). Ilporpamma
MpEANnoaraeT, 4Yro OOyYaromIMecss MMEIOT TEOPETHYECKYI0 M TMPAKTHUYECKYIO TOJIOTOBKY B
o0nacT HEOPTaHWYECKOW, OpraHudeckoi, (QU3M4eckod XUMHUHU, MPOIECCOB M AammapaToB
XUMUYECKOW TEXHOJOTUU (pa3fesn THAPOAMHAMHUKH), MATEMaTHYECKOTO MOJACIUPOBAHUS
XUMHUKO-TEXHOJIOTHUECKHUX MPOIECCOB, METOJ0B ONITUMHU3ALIUU U IIJITAHUPOBAHUS SKCIIEPUMEHTA.

B 3au B axan. B actp
Bunel yue6HoI paboTh - yacax yacax
O01as TPyA10€eMKOCTh IMCHUILIHHBI MO 6 216 162
y4eOHOMY ILIAHY
KonTakTHas padora (KP): - - -
CamocrositesabHas padora (CP): 6 216 162
Brmonnenue, Hanucanue u opopmienue BKP 6 216 162
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\ Bua kourpous: 3ammura BKP + +

AHHOTanus padoueil mporpamMmsl JucuuINHbI «[lepeBog HAYYHO-TeXHUYECKOH
aureparyps» (PT/.B.01)

1. Heap AUMCHUNJIMHBI — MPUOOPETCHUE O0YYAOIIUMUCS 00IIeH, KOMMYHUKATUBHON U
npoecCHOHANBHOM KOMIIETEHIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOMN
MOJTOTOBKH IO3BOJISICT BBHITIOJHATH Pa3IMYHbIE BUABI MPO(ECCHOHATHLHO OPHEHTUPOBAHHOTO
nepeBojia B MPOU3BOACTBEHHON U Hay4HOIl 1€ATeIbHOCTH.

2. B pe3yabTtare wu3ydyeHHs IUCHUIVIMHBI O00y4YaloumuMiicsi MO0 Mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obaadams CIENYIOMAMA KOMIIETCHIIUSIMH:

— CHOCOOHOCTh K KOMMYHHUKAllMd B YCTHOW M NHCBMEHHOH ¢opMax Ha pPyCCKOM H
WHOCTPAaHHOM  sI3BIKaX JJIA  PEIICHUs 3alad MEKIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoeictus (OK-5).

— TOTOBHOCTHIO H3y4aTh HAYYHO-TCXHUYCCKYIO HMH()OpPMAIMIO, aHAIU3HPOBATH
OTEYECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccieaoBanuii (IK-13);

3nams:

— OCHOBHBIE CIIOCOOBI TIOCTH)KEHUS SKBUBAJIEHTHOCTHU B TIEPEBOJIC;

— OCHOBHBIC TIPHEMEI TIEPEBOJIA;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI,

— J0CTaTOYHOE JUIsi BBIIOJIHCHUS TMIEPEBOJA KOJHMYECTBO JICKCHYCCKUX CIUHUII,
(b pa3eoqoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JTMHTBOCTPAHOBEIUECKUX PEaNInid;
ymemy:

— MPUMEHSATH OCHOBHBIE ITPHEMBI TIEPEBOIA;

— OCYHISCTBJIATh THUCHMEHHBIA TEPEBOJ C COOJIOJCHHEM HOPM JIEKCHYECKOM
SKBUBAJICHTHOCTH, COOIOICHUEM I'PaMMaTHYECKHUX, CAHTAKCUUECKUX M CTUIUCTUYECKUX HOPM;

— o(hopMITATH TEKCT TIEPEeBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYIIECTBIISITh TMEPEeBOJ C COOJIOACHHEM HOPM JIEKCHUYECKOW SKBHUBAJIEHTHOCTH,
COOJTIOZICHHEM TPaMMaTHYECKIX, CHHTAKCHYECKUX M CTHIIMCTHYECKUX HOPM TEKCTa IepeBoIa U
TEMIOPATbHBIX XapPAKTEPUCTUK UCXOIHOTO TEKCTA;

enadems.:

— METOJAMKOW TPEANnepeBOAUYECKOro aHalnu3a TEeKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSTHIO UCXOJTHOTO BBICKA3bIBAHUS;

— METOJUKON TMOJATOTOBKM K BBITIOJIHEHUIO MEPeBOJa, BKJIOYAs MOUCK WH(OpMalnuu B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKPAIIIEHHOM MepeBOIYECKOM 3aMKCH MTPH BBHITOJIHEHUH TIEPEBO/IA;

— OCHOBHOW MHOS3BIYHOM TEPMUHOJIOTHEN CIIENATIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTHPOBAHUS JIUTEPATYPHI IO CHEIIHATEHOCTH.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Beenenue. Ilpeamer u ponb mepeBoja B COBPEMEHHOM oOIecTBe. Pa3nuuHbie BUIBI
nepeBoja. 3ajadyd M MECTO Kypca B IOATOTOBKE OakaliaBpa IO HAIMPABJICHHUIO TOJTOTOBKH
«OHepro- u pecypcocbeperaroniue MpoIecchl B XUMHUYECKOH TEXHOJIOTUH, HEPTEXUMUU U
OMOTEXHOIOTHI.

Mooyns 1. Ilepesod npednosicenuii ¢ suoospemenuvimu hopmamu Indefinite, Continuous.

1.1. CpaBHeHHe TOpsAKa CIOB B AHMJIMMCKOM M PYCCKOM TpemioxkeHusx. IlepeBon
MIPOCTOTO MOBECTBOBATEIHLHOTO MPEIOKEHUS HACTOSIIEr0, OYAYIIETro U MPOIISANIEr0 BPEMEHH.

OcoOeHHOCTH TIepeBOAa BONPOCUTEIBHBIX W OTPHIATCIBHBIX IMPEIIOKECHUNH B
pa3IMYHBIX BPEMEHAX.
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1.2 TlepeBon npemioxxkenuit Bo Bpemenax Indefinite, Continuous. Utenue u nepeBoa 1o
teme "Xumns'".

Mooyne 2. [lepesod npeonoxcenutl ¢ ucnoiv3osanuem udospemennvlx gopm Perfect,
Perfect Continuous.

2.1. TlepeBom mnpemnoxenuii Bo BpemeHax rpymnn Perfect, Perfect Continuous
(yTBepauTENbHBIC, BOIPOCUTENIbHBIC U OTpHUIlaTeIbHbIe (PopMbl). OCOOCHHOCTH YHMOTpeOICHUS
BCIIOMOTaTEJIbHBIX IJIar0JIOB.

2.2 IlepeBon crpamareibHOro 3anora. TpymHble ciiydyan IepeBojia CTPajaTelbHOIO
3ayiora. UreHue u nepeBoj TeKcToB 1o TeMe «Hayka m HayuHble MeToab», «TexXHOIorus».
AKTHBHU3AIUS JICKCUKU POUYUTAHHBIX TEKCTOB.

2.3. IlepeBon mpuaarounsix npemioxenuit. [Ipunatounsie nmomiexamue. [Ipunatounsie
ckazyemble. [lpunmarounsie  ompenenurtenbHble.  [Ipuagarounble  O0OCTOATEIHCTBEHHBIE,
[IPUIaTOYHBIE JOTIOJHUTENbHBIE.

2.4. Tunbl yCIOBHBIX TPEIJIOKECHHUM, TTpaBuia U 0OCOOCHHOCTH WX mepeBoia. IIpakTuka
nepeBojla Ha MpHUMEpax TEKCTOB  «Xumusa Oyoyweeon, «/d.HU. Menoeneesy, «Hayka u
MEXHONO2USLY.

2.5. IlepeBon mpemsiOKEHW € Y4eTOM IpaBHJa COTJIacOBaHHMS BpeMmeH. llpsmas u
KOCBEHHAas peyb.

2.6. PaznuuHple BapuaHThl IEPEBOA CYIIECTBUTEIBHOTO B IIPEIOKEHUU.

2.7. MojanbHbIe TIarojibl 1 0COOEHHOCTH UX MepeBoja. Pa3BuTie HaBBIKOB MepeBOa 1O
teme "Hayxka 3aBTpatinero aas".

2.8. CnenmanbHas TepmuHosiorus o reme "Jlaboparopus".

2.9. Cokpamtenus. OcCOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB NIEPEBO/IA HA IPUMEPE
TeKcTOB 1o Teme «Jlaboparopusy», «3MepeHus: B XUMUNY.

Mooyns 3. Ocobennocmu nepegooa NpedioANceHUull ¢ UCNOIb308AHUEM HEeTUYHbIX (popm
enazona.

3.1. Hemuunsie gopmel rnarona. MapuauTHB (HeonpeneneHHas gopma riarona). Poib
MH(UHUTHBA B IPE/UIOKEHUH U BAPUAHTHI IEpEBOIa Ha pycckuil sA3bIK. [Ipuyactus u repyHauil.

3.2. NudunutuBaeie 000poTel. OOOpOT nomomHeHHEe ¢ HHPUHUTHBOM. BapuaHThI
nepeBojla Ha pyCCKUM s3bIK. TepmuHonorus 1o TeMe "COBpEMEHHBIE DHEpPro- H
pecypcocOeperarIme TeXHOIOTHI .

3.3. OO6opor mnomiexaniee ¢ HWHOUHUTHBOM. PasnuuHble BapHaHThl MEpeBOJA.
TepmuHosiorus o reme "XuMuueckas TEXHOIOTHSI, HepTeXUMHSI U OMOTEXHOIOTHS "

3.4. IlepeBoa mpu4acTHBIX 000pOTOB. AGCONMIOTHBIN MpUyacTHEI OOOpPOT M BapUaHThI
nepeBojia. Pa3BuTre HaBBIKOB NepeBoa 1o teme "buorexHonorus".

Oo11ee konnyecTBO MoayJiei - 3.

4. O0beM y4eOHOH JUCHUIJIMHBI

B
. B akanewm.
Bunpt yueOHoI pabOThI 3a4ETHBIX
yacax
eIMHUIIAX
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 4 144
Konraktnas pa6ora (KP): 1.8 64,4
Jlek1Mu yueOHviM NAAHOM He npedyCcMompenbl - -
[TpakTnueckue 3anstus (I113) 1.8 64,4
JIabopaTopHbIe 3aHITUS YYeOHbIM NAAHOM He npedyCMOmpeHbl - -
CamocrositesibHas padora (CP): 2.2 79,6
YpakHEeHUs: 10 COOTBETCTBYIOIIKM pa3AesaM AUCLIUIIINHBI 2.2 79,6
Buja koHTpOJIsi: 32a4€T ¢ OLIEHKOM
. B B actponom.
Bunbr yue6HOM paboTh CTPOHO
3a4EeTHBIX qacax
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eIMHUIIAX

O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 4 108
KonraktHas pa6ora (KP): 1.8 48
Jlex1uu yuebHbiM NIaHOM He NPeOyCMOMpPEeHbl - -
ITpaktuueckue 3ansatus (I113) 1.8 48
JlabopaTopHbIe 3aHATHS YYeOHbIM NIAHOM He NPeOyCMOMPEHbl - -
CamocrositesasHas padora (CP): 2.2 60
YrpakHEHHUS IO COOTBETCTBYIONTUM pa3/ieiaM JUCIUIUTHHBI 2.2 60
Bua koHTpOJIAA: 324€T ¢ OLEHKOI

AHHOTanuA padoyeil MporpaMmbl IUCUUIIMHBI «['paxaaHcKas 3a1IUTa B Ype3BbIYANHBIX
curyamusax» (®T/.B.02)

1. Henp AUCHUIVIMHBI - TOJATOTOBUTH CTYJIEHTAa K OCMBICIEHHBIM IPaKTUYECKUM
JNEHCTBUSAM 10 00ECNeYeHHIO CBOEH 0e30MacHOCTH U 3alllUThl B YCJIOBUSX BO3HUKHOBEHHS
Ype3BbIYATHON CUTYyalluu IPUPOIHOTO, TEXHOT€HHOI'O M BOGHHOT'O XapakTepa.

3amavya U3ydeHUsl CBOJIUTCS K (OPMHUPOBAHUIO YMEHHMH U HABBIKOB, MO3BOJSIOLIMX Ha
OCHOBE M3YYCHHUs OMACHBIX U MOPAKAIOIMUX (PAKTOPOB YPE3BBIUANHBIX CUTYAI[Hil MPUPOIHOTO,
TEXHOT€HHOI'0 M BOEHHOI'O XapakTepa, APYTruX ONAcCHOCTEM yMello peliarb BOIPOCHI CBOEH
0€30MaCHOCTH C UCIIOJIb30BAHUEM CPEACTB CUCTEMBbI IPAYKIAHCKOM 3aILIUTHI.

1. B pe3yabTare oCBOEHHS JHCHUILIMHBI OOy4YalOILIUiicd 1O NporpaMmme

O0axajiaBpuaTa J10JI7KeH:

OO0BagETh CIEAYIOUUMU KOMIIETCHIIUAMU:

- CIIOCOOHOCTBIO MCHOJIB30BaTh MPUEMBI TIEPBOM TOMOIIM, METO/IbI 3aIIUTHI B YCIOBUAX
upe3BblvaiiHbix cutyaimii (OK-9);

3HamMb.

- XapaKTepUCTUKU MPHUPOIHBIX OEJCTBUN, TEXHOTEHHBIX aBapuii U KaracTpod Ha
paznuanoHHO, XUMUYECKH U OMOJIOTUYECKU OTACHBIX 00bEKTaX, Mopakarome (hakTOpbl JPYTrUX
OITaCHOCTEM;

- OCHOBBI BO3/IECTBUSI OMAcHBIX (PAaKTOPOB UYpPE3BBIYAMHBIX CUTYallMil Ha yeloBeKa U
IIPUPOJIHYIO CPEy, AOIYCTUMBIE NPEACIbHbBIE KPUTEPUH HETaTUBHOIO BO3JEICTBHS;

- Mepbl 0€30macHOr0 TOBEACHHUS TpH NMpeObIBAHUM B palloHaxX (30HaX) IM0XKApOB,
PaMOAaKTUBHOI0, XUMHUUYECKOTO U OMOJIOTHYECKOT0 3arpsi3HEHMS;

- crnocoObl M CpPEeACTBA 3alllUThl YEJIOBEKa OT BO3ICHCTBUS MOpaKkarolux (akToOpoB
Ype3BbIYAlHBIX CUTYallM IPUPOJHOTO, TEXHOINEHHOI'O U BOGHHOTO XapakTepa.

ymems.

- HCIOJIb30BaTh CPEJCTBA 3aAIIMTHl OPraHOB JbIXaHUS U KOXXKH, MEIULUHCKHE IJIs
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIFOJISIM;

- NPUMEHATHh NEPBUYHBIE CPEACTBA MOXKAPOTYIICHUS ISl JIOKATU3ALUK W TYHICHUS
10’Kapa, BO3HUKILIETO B ayTUTOPUH (J1abopaTopun);

- OKa3blBaTh ce0e U JpyruM TOCTPAJaBIIUM MEIUIUHCKYIO TOMOLIb C
HCIIOJIb30BaHNEM TaOEIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJCTB.

gnademn:

- mpuéMaMu MPOBEJIEHUSI YACTUYHOM CaHUTApHOW 0O0pabOTKHM IpU BBIXOJE U3 pailoHa
(30HBI) PaAMOAKTUBHOTO, XMMHUYECKOTO M OMOJIOTMYECKOT0 3arpsi3HEHUS (3apaKeHHs);

-- CI0Cc00aMHU U TEXHOJIOTMSIMU 3aIUTHI B YpE3BBIYAIHBIX CUTYAIUIX.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

1. OnacHoctu mnpupogHOro xapaktepa. CTHXUilHble OeACTBUS, SBJIEHUS MPUPOIBI
pa3pyLIUTENbHON CUIIBI - 3€MJIETPSCEHHUS, HABOJIHEHUS, CEJIEBbIE TIOTOKH, OIMOJI3HU, CHEXHbBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbl, 3aCyXH, yparausl, OypH, MoXkapsbl.
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2. OmacHOCTH TEXHOT€HHOro XapakTepa. ABapuu M KaTacTpodbl Ha pagualiMOHHO
OITaCHOM OOBEKTe, XHMHYECKH OIIACHOM OOBEKTE, OMOJIOTMYECKH ONACHOM OOBEKTE; Ha
TpaHCIOpTe  (XKEJIIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pEYHOM,  aBMAallUOHHOM);  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAQJIBHBIX CUCTEMAaX KU3HE00eCreueHUs.

3. OnacHocTM BOEHHOTO XxapakTepa. lIpuMeHeHHE OpYXHsI MaccOBOTO IMOPAXKEHUS
(siIepHOro, XMMHYECKOro, OHOJIOrMYECKOro), OOBIUHBIX CpPEACTB C  3aKUraTelIbHbIM
HAaIlOJJHEHUEM, HOBBIX BHUJOB OpYXHS. 30HBl 3apaKE€HUS OT CPEICTB IOPAKEHUS U HX
BO3/ICHCTBUE HA HACEJICHUE U OKPYKAIOIIYIO IPUPOJIHYIO CPELy.

4. TloxapHas 0€30IacCHOCTh — COCTOSIHME 3allUIIEHHOCTH HACeJCHUs, HUMYIIECTBa,
oOmiecTBa W rocyaapcTBa OT mnoxapoB. [lokapHas omacHOCTh (IIPUYMHBI BO3HUKHOBEHUS
II0’)KapoB B 3[aHUSX, JIECHbIE MOXaphl). Jlokanuzanus u TymeHue noxkapos. IIpocreitmue
TeXHUYECKUE cpeAcTBa noxkaporymenus (oraerymutenu Ol -8, OY-2) u npaBuiia moip30BaHUS
HMHU.

5. Komiekc MeponpusiTUid rpaXaaHCKOM 3allUThl HACEJICHMUS.

OmnoBemienne 1 UHPOPMHUPOBAHUE HaceleHUs 00 omacHocTu. [IpuHATHE HaceleHHEeM
curHainoB omnoBemleHus («Buumanue Bcem!», «BosaymHas TpeBora», «PaauannoHHas
OMACHOCTbY», «XHUMHUEcKas TpeBora», «OTOOH OnacHOCTW») U MOPSAOK AECUCTBUS MO HUM.
OBakyalus HaceJeHHs U3 30Hbl omacHOCTH. CrocoObl 3Bakyaluu ODKCTpEHHas SBaKyalus
CTYJEHTOB U3 ayAUTOPUHU IIPU BOSHUKHOBEHHH I10Kapa.

CpenctBa uHAMBUAYAIbHON 3amuThl opranoB neixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PIIA-1, PIIT'-67M, PY-60M, «®enukcy», I'’I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHE CPEACTBA 3aLIUTHI .

CpencrBa KOJUIEKTUBHOW 3aliuThl HaceneHus. Ha3naueHue,  3allluTHBIE CBOMCTBA
yoexum. IIporuBopaamanuonnsie ykpbiTus (IIPY, mom3emHble mnemexoiHble NEPeXObl,
3ariayOJIeHHblE CTaHIMM METPOIOJIUTEHA), [IPOCTEHIINE YKPBITHS (TpaHIIEH, OKOIbI,
nepekpoIThie menn). [IpaBuna 3anarusa yoexwuina.

6. Oxa3zaHue mnepBOl MEAMIMHCKOW NOMOIIM IPU OXOTraX, PAaHEHUSX, 3apaKCHMSX.
[IpoBeneHne 4acTUYHON CaHUTApHON 00pabOTKM KOXHBIX MOKPOBOB YeNIOBEKA MPH BBIXOJE W3
30H PaJUOAKTUBHOIO, XMMHMUYECKOTO M OHOJOTMYECKOrO 3apa)X€HHsl (3arpsi3HEHUs), U3 30H
II0KapOoB.

7. JImkBuAauus MOCIEACTBUN YpPE3BbIYAWHON CUTyanuu. PanuanvoHHas U XUMUYeCKas
pasBe/ika ouara IHopakeHus (3apakeHus). ABapuiiHo-cnacaresbHble paboThl. CrernuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB ([€3aKTHUBALIMS, Jerazamus, JIe3uH(eKIus,
JE3NHCEKIIN

8. DKcTpeHHas »9Bakyalusi W3 ayautopud (1abopaTopuu) B YCJIOBHUSX IOXapa,
paIualoHHOr0, XMMHUYECKOT0, OMOJIOTHYECKOr0 3arpsi3HEHUs] TEPPUTOPUH C MCIIOJIb30BaHUEM
npocreimux cpeacts 3amuThl («denukey, I'JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUIIMHBI

Buz yue6Hoi paboTbl B 3auernsix enuaunax | B akamewm. wacax
O01mas Tpy10eMKOCTb THCHUTINHBI 1 36
Konrakrnas padora (KP): 0,44 16
Jlexunn (Jlek) 0,44 16
CamocrositeabHas padora (CP): 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20

Bujg uTorosoro KOHTPOJIA: 3a4€T - -

Bun yuebHoit paboThl B 3auetHbIx B

eIMHUIIAX aCTPOHOM. Yacax
O0mas Tpy10eMKOCTb JTMCIUILTHHBI 1 27
KonTaktHas padora (KP): 0,44 12
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Jlexuu (Jlek) 0,44 12

CamocrositeasHas padora (CP): 0,56 15

[TonroroBka K KOHTPOJBHBIM paboTaM 0,56 15

BI/III HTOTrOBOIo KOHTPOJISA: 3a4€T - -

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmbl TUCHUIIJIMHBI «TeopeanecKne OCHOBBI XUMHUHN)»
(®T.B.03)

1. Heab aucuumIMHbBI — (QOPMHUPOBAHUE Y CTYACHTOB MPOUHBIX (yHIAMEHTAIbHBIX
3HaHWI B 00J1aCTH XMMHUU HA OCHOBE M3YYCHHSI OCHOBHBIX MOHSATHI M 3aKOHOB XUMHUH C OTIOPOU
Ha Tabnuny snemeHTtoB JI.M. MenneneeBa, Tabiuily pacTBOPUMOCTH M Pl aKTUBHOCTHU
metaymioB. Jucrurummaa «TeopeTnyeckue OCHOBBI XHMHHY» JIOMOJHSET W CIOCOOCTBYET
Jy4leMy MOHUMaHUIO JUCHUILTUHBI «OO011as 1 HeopraHudeckasi XuMHus»

2. B pe3yabrare wu3yYyeHHs IUCHUIVIMHBI O00y4yalouuiicsi 1o Mporpamme
0akaJjiaBpUaTa J10JIKeH

Obnadams CIEIYIONIUMU KOMITETCHIIUSIMU:

— CIIOCOOHOCTHIO HCMOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npo(heCCHOHANLHOM  JICATETBHOCTHA, MPUMEHSITh METOIbl MAaTeMAaTHYECKOrOo aHam3a |
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMEHTanbHOro uccieaoBanus (OITK-2);

— CIIOCOOHOCTHIO UCTIOIh30BaTh OCHOBHBIE €CTECCTBCHHOHAYYHBIC 3aKOHBI JIsI TOHUMAaHUS
OKpY>Xaroliero Mupa u sipnenuii mpupo;pi (OITK-3)

— TOTOBHOCTBIO H3y4aTh HAYYHO-TCXHHYECKYHD HWH(OpMALMIO, aHAJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOCIKHBIIN OMBIT 110 TeMaTuke uccinenoBanuii (ITK-13).

3uams:

— OCHOBHBIE 3aKOHBI XUMUU;

— CTPOCHHE aTOMA U TICPUOANMYSCKUN 3aKOH;

— OCHOBHBIE KJIACChl HEOPIaHUYECKUX BEILIECTB;

— KJTacCU(UKAIMIO XUMUICCKUX PEaKITUH;

— OCHOBHBIE THUITBI XUMHUYECKOH CBSI3U;

— TPOTIECCHI, MPOTEKAIOIINE B PACTBOPAX, 1 OCHOBHBIC TEOPUH KUCIIOT H OCHOBAHUH.

Ymems:

— COCTaBJISTh DJIGKTPOHHBIE (POPMYIBI ATOMOB M OIPEICISATh BAJICHTHOCTH U CTCTICHH
OKHCJICHUS B COCTMHEHUSX;

— COCTaBJIATH (HOPMYJIBI HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB (OKCHIIOB,
KHCJIOT, OCHOBaHHM, COJIEH);

— COCTaBJISITh YPABHEHUSI XUMUYECKHUX PEAKIINI pa3IMUHbIX THIIOB;

— MIPOBOJIUTH CTEXHOMETPUICCKHIE PACUETHI IT0 YPABHEHHUSAM XUMUICCKUX PEAKITHIA;

— COCTaBJIATH (POPMYIIBI KOMIUIEKCHBIX COEMHEHUM, 1aBaTh UM Ha3BaHUS U MpeJiarath
CIIOCOOBI TOJTYYEHHUSI.

Braoemo:

— METOJIaMH{ OITMCAHUs CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BRITCKAIONINX M3
MEPUOANYECKOTO 3aKOHA U MIEPUOINIECKON CUCTEMBl XHMHUECKUX DJIEMEHTOB.

3. KpaTkoe coep:kaHue JUCHUTINHBI

Mooyns 1. BBeieHNE B XUMHUIO.

OcHoBHBIE TOHATHS XUMHH. OCHOBBI aTOMHO-MOJICKYJISIPHOTO YUYEHUS, BBIYUCIICHUS
pa3MepoB M Macc aTOMOB W MOJIEKYJ, OTHOCHTEIbHBIE aTOMHBIE M MOJEKYISPHBIE MAaCCHI,
MOJIIpHAs Macca. 3aKOH MPOCTHIX KPATHBIX OTHOIICHUH, 3aKOH COXPAaHEHHS MacChl, IPOCTEUTITHE
BBIUMCJICHHSI 1O YypaBHEHUSM XHMHUYECKHX peaknuii Ha “u30bITOK-HemocTaTok”. ['a3oBbie
3aKOHBI, ypaBHeHHe Kianeipona — MeH iesieeBa 1 BBIYHCIICHUS Ha €r0 OCHOBE.

OcCHOBHBIE KJIACCHI HEOPTaHMYECKUX COeAMHEHUU. KHUCIOTBI W OCHOBaHUS; COJH:
cpenHue, KUCIble, OCHOBHBIC, KOMIUIeKCHBIe. Kimaccndukamnus u HoMeHKIatypa. Jluccoruarus
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AJIEKTPOJIUTOB B BOJAHBIX pacTBOpax. AMQOTEpHbIE OKCHUABI U TUIPOKCUIBI U OCOOCHHOCTH HMX
XUMHYECKHX CBOMCTB. KucaopoaHble 1 OECKUCIOPOAHBIE KUCIOTHI U UX COJIH.

Kommnekcubie coemuHenus. OOmme CBeAGHUS O KOMIUIEKCHBIX —COEAMHEHUSX.
Kommiiekcoobpa3oBarenb, JUraHAbl, KOOPIMHALMOHHBIE YHWCIA, JIEHTAHTHOCTb JIUT'AHJOB,
BHYTPCHHSS M BHEIIHASA cepbl KOMIUIEKCHOTO coequHeHus. Kiaccudukanus KOMIUIEKCOB MO
By KOOPAMHHMPYEMBIX JIUrannos. HoMeHKiaTypa KOMIIIEKCHBIX coeuHeHni. [Ipencrasienue
00 M30MepUM KOMIUIEKCHBIX COeqUHEHMH. Peakunn oOpa3oBaHUS KOMIUIEKCHBIX COEIMHEHUH,
CBOMCTBAa KOMIIJIEKCHBIX COCIUHEHUM.

OcCHOBHBIE THUIIBI XHMUYECKHX peakiuid. Peakuun OOMEHHbIE U OKHCIUTEIBHO-
BOCCTAHOBUTENIbHbIE. THUINYHBIE OKHCIUTENIM W BOCCTAaHOBUTENIM, HAIMCAHWE YPaBHEHUH
IOPOCTEUIINX  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Tumsl OOMEHHBIX pEaKIHid,
TUAPOJIN3 COJIEH B BOJHBIX PacTBOpaXx.

[lepuonnueckuit 3akon .M. MenneneeBa u nepuoanueckue coicta. CoBpeMeHHas
(GopMynHpoBKa MEPUOANYECKOro 3aKoHa. lleproauueckas cuctemMa U €e CBA3b CO CTPOCHUEM
atoMoB. Ilpencka3zaHue CBOICTB Ha OCHOBE IEPUOJUYECKOrO 3aKOHA. ATOMHBIE M HOHHbBIE
panuycsl. YCJIOBHOCTb JTHUX HOHATHH. [3MeHeHHME paguycoB aTOMOB IO NEPUOAUYECKOU
cucreMe. VIOHHBIE pafilyChl U UX 3aBUCUMOCTb OT JJIEKTPOHHOI'O CTPOCHMS aTOMOB M CTEIICHU
OKHUCJICHHS. DHEPIus HMOHM3ALUMM M CPOJACTBO K 3JIEKTPOHY. 3aKOHOMEPHOCTH B H3MEHEHUU
sHeprun uoHuzauuu. Cxema Koccens st 0ObSACHEHUS OTHOCUTENBHOM CHIIBI KHUCIOT U
ocHoBaHuil. IlpencraBnenne o wmeromax cpaBHuTenpHOro pacduera M.X. KapanerssHua.
3HaueHue NepuoINYECKOro 3aKoHa.

Mooynb 2. XuMudeckas CBS3b.

Tunsl XUMHUYECKON CBSI3U. DJEKTpoOTpHULATeNbHOCTh. KOBaneHTHas M HOHHAs CBS3b.
CBolicTBa KOBAJCHTHOM CBSA3M: HAIPAaBIEHHOCTh M HAchIAeMOCTb. llonspHas KoBaJeHTHas
CBsA3b. XAPAKTEPUCTUKU KOBAJICHTHOM CBS3M: JJIMHA, NPOYHOCTh, BAJICHTHBIC YIUIBL. JUJIMHBI
OJIMHApHBIX M KpPaTHBIX CBs3el. DQQeKkTuBHbIE 3apsbl aTOMOB B MoJjeKyiax. JMIoabHBIN
MOMEHT. JIUIOJIbHbIE MOMEHTHI U CTPOCHUE MOJIEKYJ. MOHHAs CBA3b KaK NpEAENbHBIN Cllydail
KOBaJCHTHOM CBs3u. HeHanpaBlieHHOCTh M HEHACBIAEMOCTh HOHHOWM cBs3u. llomspusanus
MOHOB. 3aBUCHUMOCTb HOJISIPU3ALMU HOHOB OT THUIIA 3JIEKTPOHHOMN CTPYKTYpPBI, 3apsiaa U paauyca
WOHOB. BimsAnMe  moispuzanMu  Ha  CBOWCTBA  BEWIECTB.  MEXMOJEKyIspHas U
BHYTPUMOJIEKYJISIpHAsE BOJIOPOAHAsl CBA3b. DHEPrHsi W JJUHA BOJOPOIHOM CBsA3M. BnusiHue
BOJIOPOJIHOW CBSI3W Ha CBOMCTBa BellecTB. MeTauindeckas CBsi3b M ee cBoiicTBa. OOmme
IIPEACTABICHUS O MEKMOJIEKYJSIPHOM B3aUMOJACHCTBUN.

Mooyne 3. CBoicTBa pacTBOPOB.

PactBopel M B3aMMOJEHCTBHS B pacTBOpax. Teopuu KUCIOT M ocHOoBaHuM. IIpomeccsl,
COINIPOBOKIAIOIIME O0pa3oBaHME JKUJAKMX HMCTUHHBIX pAacTBOPOB  HERJIEKTPOJIUTOB U
JIIEKTPOIUTOB. XapakTepucThKa MEXYaCTHYHBIX  B3aWMMOJECHCTBHA B pacTBOpax.
[IpencraBnenne o conbBaTauMM. [aeanbHble W pealbHbIE  pacTBOPbl.  AKTHUBHOCTB;
KOA((UIIMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHsI CBOMCTB KOMIIOHEHTA PEajlbHOI'O pacTBOpa OT
€ro CBOMCTB B UJI€aJIbHOM pacTBope. Peakiuu, npoTekarmme B pacTBOpax.

Henocratounocts Teopun Appenuyca. IIpoToHHas Teopus KHUCIOT U OCHOBaHUM;
KOHCTaHTbl KHCIOTHOCTH M ocHOBHocTH; mkana pKa m pKs. Koncranta asrompotonmusza
pactBoputens. Juddepennupyromue u HUBENHUpyloumme pactBopurtenu. [lonstue 00
JJIEKTPOHHOU TEOPHUH KUCIIOT U OCHOBAHUM.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Cemec
Bcero P
1
Bun yaeOHO# paboThI B B
B aKaJEeM. B aKaJEM.
3a4eTHBIX 3a4ETHBIX
Jacax yacax
eIMHHIIAX eIMHHIIaX
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O01as Tpy10eMKOCTh 2 79 2 79
JUCHHUTLINHBI
KonraktHas pa6ora (KP): 1 32 1 32
Jlexmum (Jlek) 0,5 16 0,5 16
[TpakTaeckue 3arstus (I13) 0,5 16 0,5 16
CamocrositesibHas padora (CP): 1 40 1 40
KonTakTHas camocTosiTensHas padora 0,2 0,2
CaMOCTOsATEIbHOE U3YUCHHE PA3IeiIOB 1 39 8 1 398
JUCITUATLIAHBI
Bua uToroBoro KOHTpoJIA: 3auer
IK3aMeH/3a4eT
Bcero Cer “p
Bun yuebHoit paboTbl B B B B
3aYETHBIX | ACTPOHOM. | 3aYETHBIX | ACTPOHOM.
SAMHUIIAX yacax SAMHUIIAX yacax

O01as TpyA10eMKOCTb TN CIUNIITHHBI 2 54 2 54
KonrakTHas pa6ora (KP): 1 24 1 24
Jlexmu (Jlek) 0,5 12 0,5 12
ITpakTnueckue 3anstus (113) 0,5 12 0,5 12
CamocrositesbHasi padora (CP): 1 30 1 30
KonTtakTHas camocTosTenbHas pabota 0,15 0,15
CamocTosiTeIbHOE H3yUCHHE Pa3JIeIIOB 1 20 85 1 20 85
JUCIUATLIAHBI
Bua uToroBoro KOHTpoOJIA: 3aver
IK3aMeH/3a4eT

AHHOTanMs padoyeii MPOrpaMmMbl JUCHUILINHBI «BBenenne B marematuky» (®T/1.B.04)

1. Iesn u 327244 AMCUHUIINHBI

Heabto tucuunmIMHbI sBiIsercs GopMupoBaHue y 6akanaBpa 6a30BbIX MaTeMaTHYECKHX
3HaHWM, HEOOXOUMBIX JIJISl JaJbHEHNIIEero U3y4eHHs pa3/ielioB BhICIIEH MaTeMaTHKU. A Takxke,
JUIS U3y4eHHs psijia O0IIeHayYHbIX JUCUUIUIMH U JUCIUIUIMH TPO(eCcCHOHANTBHOTO LIUKJIA.

2. TpeOoBaHus K pe3yibTaTaM 0CBOCHHS IHCHHMILINHBI

Nzyuenne kypca BpeneHume B MareMaTHKy IIpH IOJATOTOBKE OakallaBpoB IO
HarpasieHuto 18.03.02 Duepro- u pecypcocodeperaroiiye mporecchl B XUMUYECKONW TEXHOJIOTHH,
HEPTEXUMHUU U OMOTEXHOJOTUH, Npoduis «OCHOBHBIE MPOLIECCH XUMUYECKUX MPOU3BOJICTB U
XUMHUYECKasi KHOEPHETHKA» CIIOCOOCTBYET MPUOOPETEHUIO CIEAYIOUIUX KOMITETEHIUI:

2.1. O6menpodeccruoHanbHbIE:

— CIOCOOHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUIIJIMH B HpO(i)eCCI/IOHaJ'II)HOI\/II ACATCIIBHOCTU, TPHUMECHATHL METOAbI MATEMATHYCCKOI'O
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETUYECKOTO M IKCIIepUMeHTaIbHOTo uccienoanus (OI1K-2);

2.2. IlpodeccronanbHbIe:

- CHOCOOHOCTBIO IUJIAHUPOBATh JKCIICPUMEHTAIBHBIC HCCIICIOBAaHUS, TOIy4aTh,
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00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHBIE pe3ynbraThl ([1K-15).

B pezynomame uzyuenus oucyuniunsvl cmyoenm 0014CeH .

3Hamb:

-OCHOBHBIE METOJIbl MCCIIEZIOBAHMs IEMEHTApHbIX (DYHKIMH, UX CBOMCTBa M rpaduky,
TOXKJAECTBEHHBIE IpeoOpa3oBaHus anreOpandeckKux ¢ TPUTOHOMETPUYECKHX BBIPAKEHHIH,
CHoCOOBI pelIeHUs] ypaBHEHUH U HEPABEHCTB, 3JIEMEHThl TEOPUHU YHCEN, BKIIOUasi KOMIUIEKCHbIE
YHUCJIA, U TEOPUU MHOXKECTB, OCHOBBI AHAIIMUTUYECKOW I'€OMETPUH, BEKTOPHOM M JIMHEHMHOU
anreopsr;

ymemu:

-puoOpeTaTb  HOBbIE  MAaT€MaTHYECKUE  3HAHMS,  UCIHOJb3ysd  COBPEMEHHBIE
oOpa3oBaTenbHble W WH(POPMALMOHHBIE TEXHOJOTHUH, COCTABISATH MaTeMaTHYECKHUE MOJENn
TUIOBBIX 33Ja4 U HAXOAUTh CHOCOOBI UX pELICHUH; yMeTb NEPEeBOJUTh HA MaTEeMAaTU4ECKUN
S3BIK MIPOCTEUIHNE MPOOJIEMBI, MOCTABJICHHBIE B TEPMUHAX IPYTUX IMPEeIMETHBIX oOjactel, u
UCIIOJIb30BaTh MPEBOCXOACTBA 3TOH nepeopMyInpoOBKY AJIs UX PELICHUS;

enademn:

-MaTeMaTU4YeCKOM JIOTUKOW, pa3BUTBIMU YUEOHBIMM HaBbIKAMH U TOTOBHOCTBIO K
IPOJODKEHUIO 00pa3oBaHMs, YMEHUEM YHUTATh M AHAIM3UPOBATh YUYEOHYIO MAaTEeMAaTUUYECKYIO
JUTEpATypy, HEPBUYHBIMHU HaBbIKAMH U METOAAMU PELICHUs MaTeMaTHUECKUX 3a/1a4 JUCLUIUIMH
po¢eCCHOHATBHOTO IUKJIA M JUCIUTUIAH MPO(QHUILHON HAIPABIECHHOCTH.

3. Kpamxoe cooepoicanue oucyuniuno .

Beenenme. [Ipenmer u meroasl mMatemaruku. OnMcaHue OCHOBHBIX pa3lieloB Kypca.
TpeboBaHus IPH U3YYEHUH Kypca.

Moayab 1.  JJjieMeHTBI TeOpMHM 4YHCeJ M TeOpHMH MHoOKecTB. JleiicTBUA Hax
MHoro4ieHamMu. OCHOBHbIe THIIbI YPABHEHUH M HePaBeHCTB, MeTO/Ibl MX pemeHus. Yucnia
(uenple, OTpULIATENIbHBIE, BEIIECTBEHHbIE). AOCOJIOTHAs BEJIUYMHA JIEWCTBUTEIBHOIO YHUCIIA.
KommnekcHsle yncna. Onepanuu Hag HUIMH. MHOXeCTBa U ONepalMy HajJ HUMHU. DJIEMEHThI
MHO’KECTBA, MOJMHOXECTBA. YMCIOBBIE MHOKECTBA. ®opmynsl MyaBpa u Ditnepa.
M3BneueHune KopHs N-0i cTeNeHU U3 KOMILIEKCHOIo yMcia. Pelenne ypaBHeHHMH KBaJpaTHbBIX U
BBICHIMX TOPsAKOB. PanmonansHas qpodb. OcHOBHas Teopema anreOpsl. TpuroHoMeTpuieckue
ypaBHeHMsT M HepaBeHcTBa. Jlorapudmuueckre ypaBHEHUs U HepaBeHCTBA. [loka3aTenbHble
YpaBHEHHUS U HEpaBeHCTBA. PerieHne ypaBHEHUH U HEPABEHCTB CMEILIAHHOTO THUIIA.

Mopnyas 2. @ynkuum M ux cpoicrBa. Ilpocreiimme jjnemMeHTapHbIe (YyHKIIUH.
HekoTopble Bonpockl IVIaHUMETPHUH U CTepeoMeTPHH. AHAJINTHYECKAS TeOMeTpHs.

ITonsatus pynxuuu. MccnenoBanue gpynkuuu. Criocoosl 3aganust ¢pyHkuuid. OO6paTHbIE
¢yHknuu. CBolicTBa 53JI€MEHTApHBIX (QYHKIUH. (JIMHEHHBIE, KBaJpaTU4HbIE, CTENEHHBIE,
nokaszaresbHble, JorapupMUUECKUe, TPUTOHOMETPHUECKHE M JIpyrue) MeroJa KOOpAMHAT Ha
IUIOCKOCTH. JlekapToBa MpsIMOYrojbHas CUCTEMa KOOpPJAWHAT, MOJSpHAs CUCTEMa KOOpAMHAT.
PaccrosHue mMexay n1ByMs Toukamu. JleneHune oTpe3ka MmomnoyaM. Yroi MEXy ABYyMs NPSMBIMU
Ha IUIOCKOCTH. Y CJIOBHSI MAPAIJIENBHOCTH M NEPIEHANKYIIPHOCTH NPSIMbIX. Y paBHEHUS NPIMOM
JMHUU Ha MJI0CKOCTHU: o0I1Iee, ¢ YIIOBbIM KO3(PHUIIHEHTOM, IPOXOAIeH yepe3 JaHHYIO TOUKY B
3a/laHHOM HaIlpaBJICHUH, NPOXOJAIIed 4epe3 JBE JaHHbIE TOYKH. PaccTosHue OT TOYKH 10
npsamoil. Kpusble BTOporo mnopsaka. KaHonuueckue ypaBHeHHs U TpadUKH OKPYXKHOCTH,
AIITUIICA, TUIIEPOOJIBI, Tapa0OJIbI.

Mopnyas 3.  Bektopnass  aaredpa. Bektopel. Moaynas  Bektopa.  Oprsl,
HanpaBJsoIMe KocuHychl. Omepanuu Haja BekTopamu. CKalspHOE MPOU3BEACHHUE ABYX
BEKTOpPOB. BekTopHOe mnpousBeneHuEe JBYX BEKTOpoB. (CMEIIaHHOE NPOU3BENECHUE TpPeEX
BEKTOPOB. OU3NYECKOE U TEOMETPUUECKOE MPHUIIOKEHNE BEKTOPHBIX MTPOU3BEIECHUH.

Mopnyab 4. Jluneiinas  aaredpa. Marpunsl. Onepauuu  Hax — MaTpULAMMU.
OnemMeHTapHbIe TpeoOpa3oBaHusl CTPOK MaTpHilbl. [IpuBeneHne MaTpuilbl K CTYIEHYaTOMY BHIY
u Buay ['aycca. Panr matpunel. Onpenenurens MaTpulsl U ero cBoiictBa. OOpaTHas MaTpHIa.
Pemenne cuctem JMHEMHBIX anreOpanvyeckux ypaBHEHHH (C MOMOIIBI0 OOpPAaTHON MaTpHIIb,
metonoMm ["aycca, Mmetonom Kpamepa). [IpencraBienne o TMHEHHBIX BEKTOPHBIX IPOCTPAHCTBAX.
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CoOCTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHHUSI MATPHUIIBI.

4. O6vem yuedoHoit Oucyuniunsl

Beero Cemectp
1
Bun yaeOHO# paboThI B B B K
aKaje
3a4ETHBIX aKaJieM 3a4ETHBIX N
CIMHULIAX . gacax MHMIAX |
O01as Tpy10eMKOCTh 1N CIUNITHHBI 2 72 2 72
KonraktHas padora (KP): 1 32 1 32
Jlexiuu (JIek) 0,5 16 0,5 16
[TpakTaeckue 3arstus (I13) 0,5 16 0,5 16
CamocrositesibHas padora (CP): 1 40 1 40
KonTakTHas camocTosTensHas padora 0,2 0,2
CaMocTosATeIbHOE U3YUYEHUE PA3/IEIIOB 1 398 1 398
JUUCITUTLIAHBI
Bujx UTOrOoBOro KOHTpOJIS: 3aver
IK3aMeH/3a4eT
Beero Cemectp
1
Bun yuebnoit paboTbl B B B b
acTpOH acTpo
3a4ETHBIX 3a4ETHBIX
SJIMHUIIAX OM. SIMHHIAX HOM.
A Jacax Jacax
O01mas TpyA10eMKOCTb TN CIUNIITHHBI 2 54 2 54
KonrakTHas pa6ora (KP): 1 24 1 24
Jlexmu (Jlek) 0,5 12 0,5 12
ITpakTnueckue 3anstus (I113) 0,5 12 0,5 12
CamocrositesabHas padora (CP): 1 30 1 30
KoHnTtakTHas camocTosTenbHas pabota 0,15 0,15
CaMocCTOATEIbHOE N3YUYEHUE PA3/EIIOB 1 29 85 1 29 85
JUCIUATLIAHBI
Bua uToroBoro KOHTpoOJIA: 3aver
IK3aMeH/3a4yer

5. TPEBOBAHUAA K YCJIOBUSAM PEAJIMZALIUN TPOI'PAMMBI
BAKAJIABPUATA
5.1 TpeGoBanus k KagpoBOMY 00ecIedeHUI0

KanpoBoe obecriedeHre nporpaMmsl 6akanaBpuaTa cooTBeTcTByeT TpeboBanusm ®I'OC:
KBanudukanus pykoBOASIIMX M HAy4YHO-TIEarorH4eCKUX paOOTHUKOB OpraHM3alliy J0JDKHA
COOTBETCTBOBATh  KBIM(UKAIMOHHBIM  XapaKTEPUCTHKAM, YCTaHOBJIEHHBIM B EnuHoM
KBaJIM(UKAIIMOHHOM CIIPABOYHHUKE JOJKHOCTEH PYKOBOAMTENEH, CIENUANINCTOB M CIyXKallUX,
pazznene "KBanudukalMoHHbIE XapaKTEPUCTUKU JOJDKHOCTEH PYKOBOJHUTENECH M CIIEIHATUCTOB
BBICILIETO MPO(EecCHOHAIIBHOTO U JIOMOJIHUTENBHOTO MpodeccnoHanibHOro 00pa3zoBaHus',
YTBEPXKACHHOM IpPUKAa30M MMUHHCTEPCTBA 3/1paBOOXPAHEHUS M COLMAIBHOIO Pa3BUTUSA
Poccuiickoit @enepaunu ot 11 sguBaps 2011 r. N 1u (3apeructpupoBan MuHHCTEPCTBOM
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roctuiun  Poccuiickoit @enepanun 23 mapra 2011 r., perucrpauuonssii N 20237), u
poeCCHOHAIBHBIM CTaHJAPTaM (MPY HAJTUYHH ).

Jlonss  mTaTHBIX ~ HAyYHO-NIENArOrMYecKHMX  pab0OTHUKOB (B NPUBEACHHBIX K
LEJIOYHMCICHHBIM 3HAUEHUSAM CTAaBOK) JOJKHA COCTaBJIATh HE MeHee 50 MpolEeHTOB OT OOUIero
KOJINYECTBA HAYYHO-TIEIArOTMYECKUX PAOOTHUKOB OpraHU3alNH.

B opranumzanuu, peanusyromieil mnporpamMmbl OakanaBpuaTa, CpPEAHET0I0BOH 00beM
(¢uHAHCUPOBAaHMUS HAYYHBIX MCCIICAOBAHMA HA OAHOTO HAYYHO-TIEJAroruyeckoro padoTHUKA (B
MPUBEICHHBIX K LIEJIOYUCIIEHHBIM 3HAYEHUSM CTaBOK) JIOJKEH COCTAaBJISATh BEIMYMHY HE MEHEe
YeM BeJIMYMHA aHAJIOTHYHOTO MOKa3aTessi MOHUTOPUHTA CUCTEMBI 00pa30BaHus, YTBEPKIAEMOT0
MunuctepcTBOM 00pazoBanus U Hayku Poccuiickoit denepanum.

TpeboBaHMsl K KaIpOBBIM YCIOBUSAM peajln3alluy IporpaMMbl OakagaBpuaTa.

Peanuzanus mporpaMMmbl OakajaBpuara 0OOECIIEUMBAETCS PYKOBOASIIMMU U HAy4dHO-
[EearOrMYecKUMHM  pa0OTHUKAaMM OpraHu3aliM, a TaKKe JIMIaMH, [PUBJIEKAEMBbIMU K
peanu3ay IporpaMMbl OaKalaBpraTa Ha yCIOBUAX TPAXKIAHCKO-TIPABOBOTO JIOTOBOPA.

Jlonst Hay4HO-IIEAArorM4ecKux paOOTHUKOB (B IPHUBEJEHHBIX K LEIOYUCIECHHBIM
3HAYCHHUSM CTaBOK), MMEIONIMX 00pa3oBaHWE, COOTBETCTBYIOIIEE MPOIIIIO MPENoJaBaeMoOn
JUCLUIUIMHBL (MOAYJIs), B OOLIEM 4YMCIIe HayYHO-TIENAroruyeckKux pabOTHUKOB, pean3yrOIUX
nporpaMmy OakajgaBpHara, J0JKHA COCTABIATh HE MeHee 70 MpOIeHTOB.

Jlons HaydHO-IIEAArorM4ecKux paOOTHUKOB (B MPUBEJCHHBIX K LEIOYUCIECHHBIM
3HAUEHUSM CTAaBOK), UMEIOIIMX YUYEHYIO CTENEHb (B TOM UUCJIE YUYEHYIO CTENEHb, IPUCBOCHHYIO
3a pybOexom u nmpusHaBaemyto B Poccuiickoit @enepannn) u (W) ydeHoe 3BaHUE (B TOM YUCIe
Y4€HOE 3BaHue, MOJIyYeHHOE 3a pyOekoM U npusHaBaeMoe B Poccuiickoit denepaiun), B o01iem
YHCiIe HayYyHO-IIe1arornyeckux pabOTHUKOB, PEAIN3YIOIIUX IporpaMMy OakaigaBpuarta, JOKHA
OBITH HE MEHEE 65 MPOIECHTOB.

Jlonst paGOTHUKOB (B NMPHUBEIEHHBIX K IEIOYUCICHHBIM 3HAYEHUSAM CTABOK) M3 4HCla
pykoBojguTelned M paOOTHUKOB  OpraHM3alMil, JesATeNIbHOCTb KOTOpPbIX CBfA3aHa C
HalpaBJIEHHOCTBIO (IpoduiieM) peanu3yeMoil mporpammbl OakanaBpuaTa (MMEIOIIMX CTax
paboThl B JaHHOW MpodecCHOHAIBHON 00JacTH HE MeHee 3 JIeT) B 00ImeM 4uciie pabOTHUKOB
peanu3yoLX IporpaMMy OakanaBpHara, 10JKHa ObITh HE MEHee 5 IPOLICHTOB.

CpenHero1oBoe 4MCIIO MyOJIMKalMi HaydHO-TIe1arOrH4eCKiX pabOTHUKOB YHUBEPCUTETA
B pacyere Ha 100 Hay4HO-TIEAarornyeckux paOOTHHUKOB (B MPUBEIECHHBIX K LEIOYHCIEHHBIM
3HAUEHUSIM CTAaBOK) cocTaBisgeT 6,2 B )KypHalax, MHICKCUPYEeMbIX B 0a3ax naHHbIXx Web of
Science min Scopus win 62,4 B )KypHanax, HHAEKCUPYeMbIX B PoccuiickoM HHAEKCE HaAy4HOTO
LIUTUPOBAaHUS, WIM B HAYYHBIX pELEH3UPYEMbIX W3/aHUAX, oOlpeneiaeHHblx B Ilepeune
PELICH3UPYEMBIX U3/1aHUM COTaacHO MyHKTY 12 IlonoxkeHus o NpuCyKI€HUN YYEHBIX CTEIIECHEH,
YTBEpXKACHHOro IocrtaHoBieHueM IlpaButenbcrBa Poccuiickoit @enepanuu ot 24 ceHTAOpS
2013 r. Ne 842 «O mopsake NpucCyXJIeHHUsl yueHbIX cTeneHeil» (CoOpaHue 3aKOHOAATENbCTBA
Poccuiickoit deneparuu, 2013, Ne 40, ct. 5074).

[ToaroroBka OakanaBpoB mo HampaBieHuto 18.03.02 DHepro- u pecypcocOeperaromime
IpOLECChl B XHWMHUYECKOM TEXHOJIOTUH, HEPTEXUMHUU U OHOTEXHOJIOTUH, npoduib
«QHepropecypcocobeperaroiue XUMHYECKHE IPOU3BOJCTBA» pealu3yercss Ha ¢akyabTeTe
MHKEHEpHOW XUMHUM (Ha Kadeape JIOTMCTUKH U SKOHOMHMUYECKON MHpopmaTku). Bece HayuHble
PYKOBOJIUTENN OakalaBpOB MMEIOT yU€HbIe CTENEHH W/WIM yYCHbIE 3BaHHMSI U COOTBETCTBYIOT
MPUBEICHHBIM BbIIIE TPEOOBAHUSM.

5.2. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue

MartepuanpbHO-TeXHHUYECKass 0a3a  yHHBEPCHUTETAa COOTBETCTBYET JICHCTBYIOIIUM
MPOTUBOMOXKAPHBIM TpPaBUJiaM W HOpPMaM M OO0ECTeUYMBaeT TPOBEICHHE BCEX BUJIOB
JUCUUIIMHAPDHOM M MEXIUCUMIUIMHAPDHOM  MOATOTOBKM, TPAKTHUYECKOM M HAy4yHO-
HCCJIEIOBATENBCKOM paboThl 00yJaroUXCsl, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

B cootBerctBuu ¢ TpeboBanus PI'OC BO cnenuanbHble MOMEIICHUS OJKHBI

198



NPEICTaBIITh CO00 yueOHBbIE ayAWTOpPHH /I TPOBEACHUS 3aHSATHH JICKIIMOHHOTO THIIA,
3aHATUHA CEMHHApPCKOro THUIIA, KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYpPCOBBIX padoT),
TPYNINOBBIX W WHAMBUAYAIBHBIX KOHCYJIBTAllMH, TEKYIIETO0 KOHTPOJS W IMPOMEKYTOUHOU
aTTecTalllu, a TAaK)Ke MOMEIIEHUS JJI1 CaMOCTOATEIbHONU pabOThl U MOMEIICHUS JIJIsl XpaHEHUS U
npopHIAKTHIECKOTO OO0CITyKUBaHUs ydeOHOro obopynoBanus. CrenuanbHble MOMEHICHUS
JOJIKHBI OBITh YKOMIUIEKTOBAHbI CIIEIUAIN3UPOBAHHON MEOENbI0 U TEXHUUYECKUMHU CPEJICTBAMU
0o0y4YeHHsI, CIyKaIlllUMHU I IpeJcTaBiIeHus yueOHoil nadopmaruu Oonbinoit aynuropun. s
MPOBEJCHUS 3aHATHI JICKIMOHHOTO THIIA MpPEJIaraloTcs HaOopbl JAEMOHCTPALMOHHOIO
000pyI0BaHUS U y4eOHO-HATIISAHBIX MOCOOUH, 00ECTIEUMBAIOIINE TEMATHIECKUE WILTIOCTPALIIH,
COOTBETCTBYIOILIME TMPUMEPHBIM MpOorpaMMaM JUCHMIUIUH (Moxylnei), padouuM y4eOHBIM
nporpaMMaM TUCHMIUIMH (Monyneil). IlepeueHp MaTepHaTIbHO-TEXHHYECKOTO OOECIICYCHHS,
HEOOXOUMOro JJIs pealu3alvy Iporpammbl OakanaBpHuara, BKJIIOYaeT B cedsi jabopaTopuw,
OCHAIIIEHHBIE JIA0OPATOPHBIM OOOPYJOBAaHUEM, B 3aBHCUMOCTH OT CTENEHH CJIOXKHOCTH.
Konkpernsle TpeGoBaHMs K MaTepUaIbHO-TEXHUYECKOMY U  y4eOHO-METOJIUYECKOMY
00€eCIIEYeHNI0 OIPEAEAIOTCs B IPUMEPHBIX OCHOBHBIX 00pa30BaTENIbHBIX IpPOrpamMMax
(mpuBomutTcs panee B m. 5.2.1 Hacrosmied mporpammsbl). [TomereHuss ajiss caMOCTOATEIbHON
paboThl 00yYarOMIMXCS JOJDKHBI OBITH OCHAIICHBI KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO
nojkitoueHus k cetu "MuTepHer" u obecriedeHreM A0CTyMa B 3JEKTPOHHYIO HH(POPMAIIOHHO-
00pa30BaTeNIbHYIO Cpely OpraHU3aluy.

[lepeuens MaTepuanbHO-TEXHUYECKOTO OOECIeYeHMs] BKJIIOYAaeT B ce0s JIEKIIMOHHBIE
yuebHble ayauTopuu  (00OpylOBaHHBIE  BHUACONPOEKLIMOHHBIMU  O0OOpPYJOBaHMEM  JJIs
Mpe3eHTAlNi, CpEACTBAMH 3BYKOBOCIIPOM3BECHUS, SKPAHOM,  UMEIOIINE BbIX0a B MIHTEpHET),
MOMEILEHUS JIsl IPOBEJCHUSI CEMUHAPCKUX U MTPAKTUUECKUX 3aHATUHN (000pyJ0BaHHbIE YUEOHOMN
Mebenpo), OuOIMOTeKy (MMEIIIyI0 paboyue KOMIBIOTEPHBIE MecTa Ui acClHUpPaHTOB,
OCHAILIEHHBIE KOMIIbIOTEpAaMHU C JOCTynoM K 0a3zam JaHHbIXx U HWHTrepHer), naboparopuu,
OCHAII[EHHBbIE COBPEMEHHBIM OOOpYIOBAaHUEM JJI BBIIOJHEHUS HAyYHO-HCCIEI0BATEIbCKON
paboThl, KOMIBIOTEpPHbIE Kiacchl. [Ipy KCIIONB30BAHUM AJIEKTPOHHBIX H3/IAHUN YHUBEPCHUTET
ofOecreunBaeT KaKIOro OOYydYarolierocs BO BPEMsl CaMOCTOSTEIbHOW MOJATOTOBKH pPabOuuM
MECTOM B KOMIIBIOTEPHOM KJacce C BbIX0J0M B MIHTEpHET B COOTBETCTBUU C TPYIOEMKOCTBHIO
M3Y4aeMbIX TUCIUILINH.

MarepuanpHo-Texuudeckoe odecrieuenne OOII OakanaBpuara 1o HampaBICHUIO MOATO-
ToBku 18.03.02 DHepro- u pecypcocOeperaronye Mmpouecchl B XUMHUYECKOW TEXHOJIOTHH,
HepTexuMun W OHOTEXHOJIOTHH TNpoduiIo «IHepropecypcocoeperaromme XuMUIECKUe
MPOU3BOJICTBAY», peaTn3yeMoMy Ha Kadeape JOTHCTUKHM U JKOHOMUYECKOW HH(POPMATHKU
(JTorDxH), Birovaer:

5.2.1. Komnsiomepui, UH(OPMAUUOHHO-MENEKOMMYHUKAUUOHHbIE cemu,
annapamuo-npozpammusle U ayouo6u3yanbHvle cpeocmea:

VY4eOnslif npouecc Ha kadeape Jloructuku u sxkoHOMUYeckoi nHpopmaruku (JlorDxM)
OpPUEHTHPOBAH Ha pabOTy CTYAECHTOB B KOMIBIOTEPHBIX Kjaccax. B cooTBeTcTBUM ¢ y4eOHBIMU
nporpaMMaMi JUCIHUIUIMH, BXOJAUIMX B Yy4yeOHblE IUIaHbl OakanaBpoOB, MarucTpaHTOB MU
acnupaHToB Kadenpsl, Bce pedepaTsl, pacueTHo-rpaduyeckue u kypcosele padotsl, KHUPC no
HANpaBJIEHUIO TIOJrOTOBKH, KYPCOBbIE NpPOEKTHl U JUIJIOMHbIE paOoThl OakanaBpoB U
maructpo, HMP MaructpaHToB M acnMpaHTOB BBINOJHSIOTCS CTYyJE€HTAaMH W acIUpPaHTaMU
kadenpsl ¢ ucnonb3zoBanueM [1K, nokanbHoit cetn kadenpst Jlornctuku u MuaTepHer.

B ywyeOHoM mpomecce Ui UTEHHs JIEKIMHA HCIONB3YIOTCS HOYTOykHM U 2
MYyJbTUMEAUMHBIX MPOEKTOpa, a Takxke YyueOHbli cait PXTY wum. .M. Menneneesa,
JOCTYNHBIN 1o azapecy: http://moodle.muctr.ru. 3nechk mo psiy JUCUUIUIMH Pa3MELICHbI TEKCThI
JIeKIUH, pa3JaTOuyHble MaTepuaibl, IPUMEPHl BBINOJIHEHUS KOHTPOJBHBIX 3alaHuil. OTKPBIT
dopyM MO opraHuzanUM U cojep:kaHuio KypcoB. Kpome Toro, Ha caiite pasmemiaercsi Bcs
BaxkHast HHpopmarus kadeapsl JJorOxU.

Ha yka3zanHOM caiiTe MpOBOJUTCS 3JIEKTPOHHOE TECTUPOBAHKUE B TOM YHCIIE:
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- TeKyIlee d3JCKTPOHHOE TECTUPOBAHHME B CEMECTPE NPU TMPOXOXKICHUU CTYICHTAMU
KOHTPOJILHBIX TOYEK 10 PSAY AACIUTLINH.

- JK3aMEHAIMOHHOE TECTHUPOBAHUE MO Py AUCHUILIUH (Bormpoc Nel sK3aMeHalnoOHHOTO
ounera).

Yuciao coBpeMeHHBIX MEPCOHAIBHBIX KOMIBITEPOB B KOMIBIOTEPHBIX KJjaccax
(aya. Ne163 u aya. Ne422) u kaounerax (aya. Nel62 u aya. Ne291) kadeapsnt JlorucTuku u
IKOHOMHUYeCKOit nHGopmaTuku ¢ ycmanosaennvim I10 — Iaxer Microsoft 365 (Word, Excel,
PowerPoint, Access), SMath Studio, Scilab u GNU Octave, Python —27.

YPOBeHI) I/IH(l)OpMaTI/I3aIII/II/I yqeﬁﬂoro nmpouecca Ha Ra(])eupe B KOMIILIOTEPHBLIX KJIaCccax:

ITapamerp ITokazarennb
O0111e€e KOJIMYECTBO €AVHUIL BBIYMCIUTEIBHON TEXHUKN 20
W13 Hux ¢ nporeccopamu Pentium — I u Bbime 20
Konn4ecTBO KOMIBIOTEPHBIX KIIACCOB 2

Hanmenosanwme 1K, nx xoandecTBo:

12 xomnsrorepoB NORBEL B koMmiuiekte (G2120/8Gb/500)

8 xommprotepoB Norbel G4320 Haswell (knaBuatypa Genius, MbIIb, QUIBTD)

8 monutopos LCD LG 21.5”
Homumo IIK x noxaneHoti cemu Kageopvl noOKuoueHo caedyioujee obopyoosanue (5
eounuy):

DkpaHn s npoekropa 120*1,8,25-25

IIpoexkrop EPSON EMP-1815

Cepsep HP Proliant ML 370T05

ITpuntep HP Color LaserJet 5550

5.2.4. Ileuammuvle u 31eKmpoHHbIE 00pA306aAMeEIbHBIE U UHPOPMAUUOHHBLE PECYPCHL:

NubopManmoHHO-METOIMYCCKUE MaTepHalibl: y4eOHBIE MOCOOWS 10 JUCHUTUITHHAM
BAPUMATUBHOW YaCTH IMPOTPaMMbl; METOAUYECKHE PEKOMEHAAMH K MPAKTUUYECKUM 3aHATHSIM;
pa3maTo4yHBId MaTepuand K JIGKIIMOHHBIM KypcaM; OJJICKTPOHHBIE YyueOHbIE W3JaHUS TIO0
JUCUHUIIJIMHAM BapUATUBHOW YaCTH, HAYYHO-TIOMYJISIPHBIE AJIEKTPOHHbBIE U3/IaHUS.

DOneKkTpoHHBbIE 00pa3oBaTeIbHbIE PeCypchl: KadenpanbHbie OUOTMOTEKH AJIEKTPOHHBIX
W3IaHUM 10 AMCIUIUIMHAM BapUAaTHUBHOM YacTH; 3JIEKTPOHHBIE NPE3ECHTAlUU K pasjaenam
JEKIIMOHHBIX KYPCOB; Y4€OHO-METOAMYECKHE pa3palOTKu Kadeapbl B DJIECKTPOHHOM BHIE;
yueOHbIe (PUIBMBI K pa3/iesiaM JUCIUILITHH.

5.3.YueOHO-MeTOAMYECKOE 00ecIIeueHne

Jlns peanu3aluy OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl MOATOTOBKU MO HpOrpaMMe
OakanmaBpuata 1o Hampasienuto 18.03.02 DOuepro- u pecypcocOeperarone mpolecch B
XUMHUYECKOH TEXHOJOIMH, He(TeXUMUU M OMOTEXHOJOrMH, Mpoduib «OCHOBHBIE MPOLECCHI
XUMHYECKHX TPOU3BOJCTB M XHMHYECKash KHOEpPHETHKa» HCHOJIb3YIOTCS (OHABI Yy4eOHOI,
y4eOHO-METOIUYECKOM,  HAy4yHOM, MEepHOAMYECKOW  HAyYHO-TEXHHUYECKOW  JIMTepaTyphl
Undpopmannonno-6udanoreunoro menrpa (UbL)) PXTY wum. M. U. MenneneeBa u xadenp,
YYacTBYIOUIMX B PeaIU3allii IPOrPaMMBL.

Nudopmannonno-6mdmuoreynsiii nentp PXTY um. [I. 1. MenneneeBa obecrieunBaer
UHPOPMALIMOHHYIO  TMOJJICPXKKY  pealu3allid  MPOrpaMMbl,  COAEHUCTBYET  IOATOTOBKE
BBICOKOKBJIM(DUIIMPOBAHHBIX  CIIELUAIMCTOB, COBEPIIEHCTBOBAHHIO Yy4eOHOro MpoIliecca,
HAYYHO-UCCIIEJIOBATEIbCKOM PabOThI, CIIOCOOCTBYET PAa3BUTHUIO MPO(PECCHOHATBHON KYyIbTYpPbI
OyIylIero crenuaiiucTa.

WBL[ yHuBepcurera obecreunBaeT OOYyYarOIIMXCsl OCHOBHOW ydeOHOH, yueOHO-
METOJIMYECKOW M HayyHOW nuTepaTypod, HEOOXOIMMOM Juis pealu3aldd U KaueCTBEHHOTO
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OCBOCHHSI 00YYaIOIIMMUCS TIO MporpamMme OakajgaBprara oOpa3oBaTEILHOTO MpOIEcca M0 BCEM
JUCIUIUIMHAM ~ OCHOBHOI ~ 0Opa3oBaTeNbHOM MporpamMmbl IMOATOTOBKH OakalaBpoB IO
nHanpasnenuto 18.03.02 Duepro- u pecypcocdeperaroiine mporecchl B XAMHUYECKOH TEXHOJIOTHH,
HedTeXuMUU U OMOTeXHOJIOTUH, TPOdUIL «OCHOBHBIE MPOLIECCHl XUMUYECKUX MPOU3BOJCTB U
XUMHUYECKast KHOCPHETHKAY.

@®onpn MBIl ykoMIUIEKTOBaH MEYaTHBIMU U /MM 3JEKTPOHHBIMH H3JAHUSIMU OCHOBHOM
y4eOHOI JHuTepaTypsl MO BceM y4eOHBIM Kypcam, AUCHUILTUHAM (MoaynsM) corimacHo @I'OC
BO no nanpasnenuro 18.03.02 Duepro- m pecypcocOeperaroniyge mpoueccbl B XUMUUYECKOU
TEXHOJIOTUH, He(PTEXUMHUH U OMOTEXHOIOTHH.

O6muit 06sem MmaOTOOTpaceBoro ¢honaa MBI va 01.01.2018 cocraBnser 1699196 k3.

OOyuatomuecss oOecrieueHbl y4yeOHBIMH H3JAHMSAMU U3 pacyera He Menee S0
9K3EMIUIIPOB KAXKIOTO0 M3 H3JaHUNA OCHOBHOW JUTEPATyphl, MEPEUHCICHHOM B padoumx
nporpamMmax JUCHHUIUIUH (MOJYJIeH), MPAaKTUK, U HE MEHEe 25 3K3eMIUIIPOB JOMOJIHUTEIbHON
mutepatrypsl Ha 100 oOyvaromuxcsi, ¥ U3gaHHOM 3a nmocaeanue 10 yer.

Kaxaplii oO0y4aromuiicss mo OCHOBHOW 00pa3oBaTelbHOW Mporpamme oOecleueH He
MEHEee YeM OJHUM Yy4eOHBIM M OJJTHUM Yy4eOHO-METOJUYECKUM IE€YATHBIM W/UIU AJIEKTPOHHBIM
U3JJAaHUEM T10 K10 JTUCHHUILTHHE MPO(PECCHOHATBHOTO IMKIIA, BXOJAIIEH B 00pa3oBaTelbHYIO
porpammy.

@oHJ JONOJHUTENBHON JIUTEPATyphl BKJIIOYAET I[OMUMO Y4YEOHOW JIUTEpaTyphl
oduIMaNbHbIe, CIPaBOYHO-OMOIUOrpaduueckue, CHEIUAIU3HUPOBAHHBIE OTEUECTBEHHBIE U
3apy0OeXHbIC IEPUOANYSCKHE U NHPOPMAITMOHHBIC H3TaHHUS.

NudopmaninoHHO-OMOTMOTEYHBI IEHTP OO0ECleYnuBaeT CaMOCTOATEIbHYI0 pPaboTy
00ydJarommxcsi B YHTAIbHBIX 3ajlaX, MPEAOCTaBIsAsA IIUPOKUM BBIOOP JHUTEPATYpHl IO
aKTyaJIbHBIM HaIlpaBJICHUAM, a Takke OOEeCIeurBaeT AOCTYN K NpodecCHOHaIbHBIM 0Oa3am
JTAHHBIX, THOOPMAIIMOHHBIM, CIIPABOYHBIM M IIOUCKOBBIM CHCTEMaM.

Kaxnpiii oOyuatomuiics odecrieueH CBOOOAHBIM JOCTYIIOM M3 JIF000I TOYKH, B KOTOPOI
uMeeTcsl JocTynl K cetd MHTepHeT W K 3NeKTpoHHO-OmbmuoreyHoir cucteme (DBC)
YHuBepcuteTa, KOTOpas COJEPKHUT pa3IMYHbIE M3JaHUA [0 OCHOBHBIM H3y4YaeMbIM
JTUCIUIUIMHAM U c(hOpMHpOBaHA MO COTJIACOBAHUIO C MpaBooOIafaTe s IMi yuyeOHOM U ydeOHO-
MeToau4eckod  sureparypbl. [lns  Oojee  MONHOrO M ONEPaTUBHOTO  CIPABOYHO-
oubnuorpaduueckoro u uHGopmarronHoro oocnyxubanus B MBI peannzoBana TeXHOIOTHS
DNEKTPOHHOM TOCTaBKHU IOKYMEHTOB.

DJIeKTpOoHHbIe HH(POPMAIMOHHBIE PeCYPChI, HCMOJIb3yeMble B MpoIecce 00yueHust
DnekTpoHHbIe HH(OpPMaLIMOHHBIE pecypchl, Tpodeccronanbubie b/l U cipaBoYHbIE CHCTEMBI,
noctymHbie onb3oBaTessiMm PXTY um. JI.M. Menneneera B 2018 romy

DNEeKTPOHHBIN PexBusuTh 10roBopa (HOMED, XapakTepuctuka OuOINOTEeYHOTO
pecypc JlaTa 3aKJIF0YEHUs, CPOK (dhoHga, T0CTYyI K KOTOPOMY
neiicTBus), cchiika Ha caiit ObC, | mpemocTaBiseTcss JOrOBOPOM
CyMMa JIOrOBOpa, KOJIMYECTBO
KIIFOYen

OBC «Jlanb» [IpuHaIeKHOCTD - CTOPOHHSASA OneKTpOHHO-OMOINoTeUHAs
ObC  «M3marennctBo  «JlaHbY», | cucTema u3garenbcrBa "JlaHp" —
moroBop Ne 0917 ot 26.09.2017 r. | pecypc, BKIIOUYAIOMU B ce0s KaKk
CornaieHue 0 COTpYJIHUYECTBE OT | JIEKTPOHHBIE BEPCUM KHUT

26.09.2017 1. BEIYILIUX U3/1aTEIbCTB YUeOHOU U
C «26» centa6ps 2017r. mo «25» | Hay4yHOH JIUTEpaTyphl (B TOM YHCIE
ceHTs10ps 2018r. YHUBEPCUTETCKUX U3/1aTENbCTB),

ObC  «M3marensctBo  «JIaHB», | TaK M AIIEKTPOHHBIE BEPCUU
norosop Ne 29.01-3-2.0-827/2018 | mepuoauyuecKux U3IaHUMN 11O
o1 26.09.2018 1. pa3IMYHBIM 00JIaCTSIM 3HAHUIA.
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C «26» centsopsa 2017r. mo «25»
ceHTsiOpst 2018r.
Ccpka Ha caiit ObC —
http://e.lanbook.com
KonnuecTBo kimtoueit - roctyn
1A Beex nojp3oBareneilt PXTY ¢
0000 KOMIThIOTEpA.

ObC «JIAHb» mpenocraBiser
[10JI30BAaTEISIM MOOMIIBHOE
npwioxenue 1 i0S u Android, B
KOTOPBIX UHTETPUPOBAHBI
OecIIaTHBIC CEPBUCHI JIIS
HE3PSYNX CTYJACHTOB U CHHTE3aTOP
peun.

DNEKTPOHHO - [IpuHaanexHOCTH — DNEeKTPOHHBIE BEPCUU YUEOHBIX U
Ooubnuoreynas cobcrBennas PXTYVY. Hay4yHbIX U31aHuil aBTopoB PXTY
cucrema WMBI] OnektponHas 6ubmuoreka PXTY, | mo Bcem OOIL.
PXTY um. [Tonoxxenne 00 DIEKTPOHHOH
AN .MenneneeBa | oubiaumorexke PXTY or 24.06.2017
(ma 6aze AUBC | 1.
«Hpbucy) beccpouno
Ccpuika Ha caiit 9bC —
http://lib.muctr.ru/
Hoctyn aiist monb3oBaTenei
PXTY c no6oro kommbroTepa.
Nudopmannonno- | [IpuHaanexHOCT CTOPOHHSIS. DnexkTpoHHas OnbIMoTeKa
CIpaBOYHAs VH(opMaiioHHO-CIIpaBoYHas CHCTEMA | HOPMATHBHO-TEXHUYECKHUX
cucrema «TEXOKCIIEPT» «Hopwmet, m3nanumii. Congepsxut 6oee 40000
«TEXDKCIIEPTy | IpaBuia, crannaptsl Poccun», HAI[MOHAJIBHBIX CTAHAAPTOB U JIP.
«Hopmbr, npaBuia, | KoHTpakT Ne 13-187A/2018 or HT]
CTAHAPTHI 18.04.2018 r
Poccumy. C «18» anpens 2018 r. mo «31»
nexadps 2018 r.
Ccbuika Ha cait ObC —
http://reforma.kodeks.ru/reforma/
1m0 31.12.2018 r.
KonnuectBo kmroueit — 5
JINLIEH3UM + JTOKAJIbHBIA JOCTYII C
komnbroTepoB MBI
DneKTpoHHas [IpuHagIexxHOCTh — CTOPOHHSS B OB/l nocTynHbl 3JIEKTPOHHBIE
O6ubamoreka DOneKTpoHHas 6ubnnoreka | Bepcuu aucceprauuii Poccuiickoit
JauccepTanun muccepraiuii PI'b, noroop Ne | ['ocynapcTBeHol Oubnnoreku:
(OBN). 29.01-P-2.0-826/2018 oT | ¢ 1998 roga — 1o CrenuaTbHOCTSIM:

03.10.2018 r.

C «15» oxTs16pst 2018 1. o «14»
nronst 2019 r.

Ccrinka Ha cait ObC —
http://diss.rsl.ru/

Komunuectso ximrouei — 10
TUIeH3UH +(JIOKaTbHBINA JOCTYI U
pacneuatka B UBII).

"JKOHOMHUYECKHE HayKH',
"FOpuanueckue HayKu',
"Ilegarornueckue HayKu" u
"TIcuxonoruueckue Hayku'";

¢ 2004 rToma - mWo BceM
CIIEIHATLHOCTSM, KpoMme
MEIUIMHBI U papMalnu;

¢ 2007 roma - WO BCEM

CMELUATBHOCTSM, BKJIIOUYasi paboThI
110 MEMIIMHE U (papMarui.

9BC IPR Books

[IpuHaaIEKHOCTD — CTOPOHHSIS.

NudopmanmonHoe mnuceMo 0
MPEJOCTaBIEHUN  OECIUIaTHOTO
MOJTHOTEKCTOBOTO Joctymna Kk ObC
IPR Books B mepuon ¢ 03.09.2018

DnexTpoHHas OMOIMOTEeUHAS
cuctema IPR Books
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r.mo 31.12.2018 r.
CchlIKa HA CalT -
http://www.iprbookshop.ru/

ONEeKTPOHHBIE
pecypcehl
n3aarciibCTBa
SpringerNature

IIpuHauIeKHOCTE — CTOPOHHSA
DNeKTPOHHBIE pecypcbl
W3/1aTeNIbCTBA SpringerNature,
nHpopManmoHHoe mucbMo POOU
Ne785 ot 01 21.09.2017 .

C «01» suBapsa 2018 r. mo
«31»nexadps 2018 r.

KommuecTBo kinto4en - 10CTyn

11t mosib3oBateneid PXTY mo ip-

aZpecaM HEOrpPaHUYEH.
http://link.springer.com/

- IlomHoTexcroBas
KOJUIEKIIUS AIIEKTPOHHBIX
JKYpHAJIOB U3JaTeNIbcTBAa Springer
10 Pa3JIMYHBIM OTPACTISIM 3HAHH.

- TlonmHnoTtexkcToBbIe 85
xKypHaioB  Nature  Publishing
Group

- Komnexmus Hay4YHBIX
MIPOTOKOJIOB o pa3IMYHBIM
oTpacisiMm 3HaAHUU Springer
Protocols

- Komnexnus Hay4YHBIX
MaTepHaIoB B obmacTtu

(GU3NYEeCKUX HAYK U WHXKMHUPHHTA
Springer Materials (The Landolt-
Bornstein Database)

- IlonHerit JNOCTYII K
CTaTUYCCKMM U  JHHAMUYECKUM
CIPABOYHBIM M3JaHUSM IO JTHOOOMH
TeMe

- PedeparuBHas 6a3a naHHBIX
0  YUCTOH W  TIPUKJIAHOU
Maremaruke zbMATH

b/I BUHUTHU PAH

[TpuHaIe)KHOCTD — CTOPOHHSS
BJI BUHUTU PAH, norosop Ne
511/2018 ot 02.02 2018 1.

C «02» despans 2018 r. mo «31»
saHBaps 2019 r.

CchblIKa Ha cailT -
http://www.viniti.ru/products/vinit
i-database

baza panneix (bJl) BUHUTU
PAH - xpynueiimas B Poccun no

€CTECTBCHHBIM, TOYHBIM u
TEXHUYECKUM Haykam. OOt
oobem BJI - Oomee 28 MIH.
nokymeHToB. B/ dopmupyercs no
MaTepuagam MEePHOTUIECKIX
W3JIaHuH,  KHHUT,  (UPMEHHBIX
W3JaHUH, MaTepuaioB
KOH(EpEeHIIHIA, Te3UCOB, MATCHTOB,
HOPMAaTUBHBIX JIOKYMEHTOB,

JIEIOHUPOBAHHBIX HAY4YHBIX paloT,
30 %  KOTOpBIX  COCTaBJISIFOT
POCCUICKHAE HCTOYHHUKH.

9bC «HayuHo-
AIIEKTPOHHAS
oubnmoreka
eLibrary.ruy.

[IpuHanIEXHOCTH — CTOPOHHSS
«HayuyHo-351€KTpOHHAs

6ubnuoreka eLibrary.ru»,
norosop Ne SU- 16-03/2018-
1/29.01-P-2.0-486/2018 oT
24.04.2018 .

C «24» anpens 2018 r. o
«31»nexadbps 2018 .

CchllIKa Ha calT —
http://elibrary.ru

KonunuecTBo kitoueit - noctyn
quis nonb3oBareneit PXTY no ip-

ONEKTPOHHBIE BEPCUU
MEePUOJUYECKHUX U
HENEPUOANYECKUX U3/IaHUHI 1O
Pa3IMYHbBIM OTPACIsM HayKH
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aJipecaM HeOrpaHHUYCH

Springer

IIpuHaIeKHOCTD — CTOPOHHSAA

OJNEeKTPOHHBIE pecypcsl
U3JATeNbCTBa Springer (KHHUTH),
CyOJIMIICH3MOHHBII JIOTOBOP
Ne Springer/130 ot 25.12.2017 r.
C «25» nexabps 2017 1. mo «31»
nexadps 2018.

CchUIKa Ha calT —
https://www.springer.com/gp

ONEKTPOHHBIE PECYPCHI
U3/1aTenbCcTBa Springer (KHUTH)

10

bI
KemOpumkckoro
[EHTpA
CTPYKTYPHBIX
nmanuaeix CSD-
Enterprise

IIpuHauIeKHOCTE — CTOPOHHSA
baza nqanabpix KemOpumkckoro
LIEHTPa CTPYKTYPHBIX JaHHBIX
CSD-Enterprise,
nHpopMaMoOHHOE MMchMO PODU
Ne Ucx- 102 0129.01.2018 1. C
«15» deBpans 2018 r. mo
«31»nexadbps 2018 r.

CchlIka Ha CcalT -
http://library.vstu.ru/node/1069

baza nanubix KeMOpu1mKCcKoro
IICHTPA CTPYKTYPHBIX JaHHBIX
CSD-Enterprise

11

Elsevier Science
Direct Freedom
Collection

[TpuHAICKHOCTH — CTOPOHHSS
DIIEeKTPOHHBIE pecypchl
xomnannu Elsevier Science Direct
Freedom
Collection,uHpOpManInOHHOE
MHUCHEMO Ne Hcx-103 oT
29.01.2018 . C «15» ¢epans
2018 r. mo «31»nexabps 2018 .
CchblIKa Ha calT —
https://www.elsevier.com/

DNEKTPOHHBIE PeECYpChl KOMIIaHUU
Elsevier Science Direct Freedom
Collection

12

Scopus

[IpuHa IeKHOCTD CTOPOHHSS
PexBusute! norosopa — I'TIHTD,
cyOJe1leH3MOHHBIHN 1oroBop Ne
Springer/130 ot 25.12.2017 1. C
«09» suBaps 2018 1. o «31»
nexabpst 2018 r.

Ccpuika Ha cailT —
http://www.scopus.com.
KonngecTBo Kinrogeit - 1ocTyn
muis nonb3oBareneit PXTY mo ip-
aJgpecaM HEOrpaHUYEH

10 31.12.2018 1.

MynbTHANCIUTUTMHAPHAS
pedeparuBHas u
HayKOMeTpHuuecKas 6a3a JaHHBIX

n3narensctsa ELSEVIER
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https://www.springer.com/gp
http://library.vstu.ru/node/1069
https://www.elsevier.com/
http://www.scopus.com/

Pecypcnl [IpuHanyIe;KHOCTH CTOPOHHSIS OTKpBIT 1OCTYN K
13 MEXIYHAPOAHOU | DJIEKTPOHHBIE pecypcel | pecypcam:

KOMITaHUH kommanuu Clarivate Analitics Ha WEB of SCIENCE -
Clarivate Analytics | mnarpopme Web of Science, | pedepaTuBHas u
CyOnuIIeH3MOHHBIA JTIoroBOp Ne | HayKoMeTpudeckas 6a3a JaHHBIX.
Wo0S/940 ot 02.04.2018 r. MEDLINE -

CcplKa Ha caiiT — pedepaTuBHas 6a3a TaHHBIX 110
http://apps.webofknowledge.com/ | meaunune.

WOS GeneralSearch_input.do?pr
oduct=WQOS&search_mode=Gene
ralSearch&SID=R11j2TUYmdd7b
UatOlJ&preferencesSaved=
KonnuectBo kiroueit - 1ocTyn
st noab3oBareneit PXTY no ip-
aJpecaM HeOrpaHUYCH

C «02» anpens 2018 r. mo «31»

nexabps2018 r.
14 CrpaBouHo- [TprHaAIEKHOCTH CTOPOHHSIS CrpaBo4HO-TIpaBoOBasi cUCTEMa I10
npaBoBas cucrema | PekBusuthl jorosopa- Ne 45- 3aKOHOJATEIIbCTBY Poccniickoit

«Koncynprant+» | 700A/2018 ot 09.07.2018 r. C ®enepanuu.
«10» uromnsg 2018 1. mo «09» uroiist
2019.

CchbliIKa Ha calT —
http://www.consultant.ru/

becninathelie APXHUBHBIC KOJUICKIINH, HpI/IO6peTeHHBIC MI/IHO6pHaYKI/I AJI1 BY30B.

Apxus WznmarenrctBa American Association for the Advancement of Science.llaker
«Science Classic» 1880-1996

Apxus U3narensctBa Annual Reviews. TTaker «Full Collection» 1932-2005

Apxus m3narennpctBa Mucturyra dusuku (BemukoOpuranwus). Ilaker «Historical Archive
1874-1999» ¢ mepBOro BeIIYCKA KaKA0ro kypHaiua mo 1999, 1874-1999

Apxus m3marensctBa Nature Publishing Group. ITaker «Nature» ¢ epBOro BBITYCKA
repsoro HoMepa 1o 2010, 1869-2010

Apxus m3narensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIIIYCKA KAXJI0T0 )KypHaia mo 1995, 1849-1995

ApxuB m3parensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIIIYCKA KAXKJIO0T0 )KypHaita mo 1998, 1890-1998

Apxus m3narenscrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BbIIyCKa
KaXKI0ro xypHaia o 1996, 1798-1997

ApxuB m3parensctBa Cambridge University Press. IMaker «Cambridge Journals Digital
Archive (CJDA)» ¢ nepBoro BbINYCKA KAKA0ro xxypHaia mo 2011, 1827-2011

Apxus xypHasioB Kopoaesckoro xumuueckoro obmrecrsa(RSC). 1841-2007

ApXUB KOJUIGKLIMHA JKYDPHAJIOB AMepHMKAHCKOro reodusuueckoro corwsa (AGU),
npeaocrasisieMslil n3gareasctBoM Wiley Subscription Services, Inc. 1896-1996

becrinatable ounnanbHble OTKPBITHIE pecypcbl IHTepHET:
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=R1Ij2TUYmdd7bUatOlJ&preferencesSaved
http://www.consultant.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oobpenunsier 6onee 10000 HaydHBIX KYpPHAJIOB MO PA3IUYHBIM OTPACIISM
3HaHU# (OKOJIO 2 MUJUTMOHOB cTaTei) u3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 06aze pasmemeno O6onee 3000 KHUT 1O pPAa3IMYHBIM OTPACISAM 3HAHHM,
MIPeIOCTaBIIEHHBIX 122 Hay4YHBIMHU U3ATEIHCTBAMHU.

3. BioMed Central https://www.biomedcentral.com/

baza nannbix BrirouaeT 60see 300 peneH3upyeMbIX )KypHAJIOB 110 OMOME TUITUHE,
MEIWIIMHE U €CTECTBCHHBIM HayKaM. Bce crarbu, pa3meiieHHbIe B 0a3e, HaXOIsATCS B
CBOOO/IHOM JIOCTYIIE.

4. DnexTpoHHBIN pecype arXiv https://arxiv.org/

Kpynueiimum OecriaTHbI apXuB 3JEKTPOHHBIX HAYYHBIX MYyOJUKAIMH 110
pasnenaMm (DU3MKH, MaTeMaTUKH, WHHOPMATUKHA, MEXaHUKH, aCTPOHOMHUHU U OHMOJIOTHH.
Nmeercss moapoOHbINE TeMaTHYEeCKUIl KaTaJllol M BO3MOXKHOCTb IIOHMCKa CTaTeil 1o
MHOXECTBY KPUTEPUEB.

5. US Patent and Trademark Office (USPTO) http://www.uspto.gov/
BenomcTBo no natenram u ToBapHbiM 3HaKaMm CIIIA — USPTO — npenocrasinsier
CBOOOAHBIN JOCTYI K aMEPUKAHCKUM MaTeHTaM, OIyOJIUKOBaHHBIM ¢ 1976 T. 110
HACTOSIIICE BpEMsI.

6. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTenTsl (10O TaTeHTHBIE 3asBKH) Oojee 50 HAMOHAIBHBIX M HECKOJIBKUX
MEXIYHApOAHBIX MATEHTHHIX OIOPO, B TOM 4YHCIe MOCHHbIE TeKcThl nmaTeHToB CIHA,
Poccun, @panuuu, Anonuun u ap.

7. denepanbHbIi UHCTHUTYT MPOMBILIUICHHOU COOCTBEHHOCTHU (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmannonnsie pecypest GUIIC cBobomHOrO HocTyma:

-OnekTponHsle OroyueTenn. M3o6perenus. [lone3nsie Momemny.

-OTKpBITBIE PEECTPHI POCCUIICKUX U300pEeTEeHUH 1 3asBOK Ha U300PETEHUSI.

-PedepaTsl poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

-IlosHBIE TEKCTBI POCCUHCKMX MATEHTHBIX JOKYMEHTOB W3 IOCJEIHETO
opUIMATBEHOTO OIOJIIETEHS.

5.4. KoHTpo/Ib KauecTBa 0CBOEHUsI MPOrpaMmbl fakanaspuara. OueHo4YHbIe CPeICTBa

Kontponp kauecTBa OCBOCHHS MpOTpaMMbl OakaliaBpuara BKIIOYAET B ce€0s TEKYIIHIl
KOHTPOJIb yCIIEBAEMOCTH, TNPOMEXYTOUHYIO M HTOrOBYIO (TOCYIapCTBEHHYIO HTOTOBYIO)
aTTECTAIMIO0 00yUYaIOIIUXCS.

Texkymuii KOHTPOJb YyCIIEBAa€MOCTH O00ECHEeurBaeT OLICHHBAHUE XOJa OCBOEHHS
JUCLUIUIMH M TMPOXOXKACHMUSI TMPaKTUK, IMPOMEXKYTOUHAsl aTrTecTalus OOydaroIluxcss —
OLICHUBAHHE TMPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOYYEHMS IO AUCLUILIUHAM,
MPOXOKACHUS TPAKTUK, BBIMOJIHEHNS HAyYHBIX UCCIIEAOBAHUM.

IlepeueHb OLIEHOYHBIX CPEJCTB BKIIIOUAIOT: KOHTPOJIBHBIE BOIPOCH! M THUIIOBBIE 3aJlaHUS
JUISL IPaKTUYECKUX 3aHATUN, KOHTPOJIBbHBIX pabOT, 3a4€TOB U SK3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypcoOBBIX pabOT; HHbIE (DOPMBI KOHTPOJS, IO3BOJISAIOLIME OLIEHUTHh CTEMEHb
c(OpMUPOBAHHOCTH KOMITETEHIMI oOydaromuxcsi. OLEHOYHBbIE CpEeICTBa MpPEICTaBICHbl B
pabouyux mporpamMmax JTUCIUILIHH.

lNocynapctBeHHast uToroBasi aTTecTalus oOOydarollerocs sBIseTCS oO0sA3aTeNbHOM U
OCYILIECTBIISIETCSI  TOCJIE€  OCBOEHHUS IporpaMMbl  OakajgaBpuaTa B  IOJHOM  oOBeMe.
['ocynapcTBeHHass WTOroBasi aTTecTalus BKIIOYAeT TMOATOTOBKY U 3alIUTy BBIMYCKHOMN
KBAJTM(PHUKAIIMOHHOMN paboThI.

6 Padoune nporpaMmbl JUCHUIINH
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Paboune nporpaMMbl JUCHUTUIHH:
. Mnoctpannsiii s3eik (b1.6.1)
. ®unocodus (b1.6.2)
. Ucropus (b1.5.3)
. ®uznueckas Kyiaprypa u cnopt (b1.5.4)
. Maremaruka (b1.B.5)
. Uapopmaruka (b1.5.6)
. ®usuka (b1.6.7)
. O0mras u Heoprannveckas xumus (b1.5.8)
. Opranunyveckas xumus (b1.5.9)
10. ®uznueckas xumus (b1.5.10)
11. Komtongnas xumus (b1.6.11)
12. AranuTudeckast XumMusi U GU3NKO-XuMu4deckue Mmetoanl aHanmsa (b1.5.12)
13. Unxenepnas rpaduka (b1.5.13)
14. be3onacHoctb xku3Henesrensuoctu (b1.b.14)
15. IIpoueccrl u anmaparsl Xxumudeckoi Texnosoruu (b1.6.15)
16. Obmas xumunyeckas rexnosorus (b1.5.16)
17. Cuctemsl yrpaBieHHUs] XUMUKO-TexHoorndeckumu npoueccamu (b1.5.17)
18. OcHOBBI 5KOHOMUKH 1 yripasiieHus nponsoacTsoM (b1.B.OJ.1)
19. TIpaBoBeneHue B 3HEpropecypcocoeperamonmx xumudeckux mpoussojacteax (b1.B.0/1.2)
20. Teopusi BeposSTHOCTEH M MareMaTWyecKas CTAaTUCTHKa B DHEPropecypcocOeperarommx
xumudeckux npousBoactsax (b1.B.0O/1.3)
21. Haueprarensuas reomerpus (b1.B.O/1.4)
22. BoluncnuTenbHasg MaTeMaTHKa B SHEPropecypcocOeperaronmx XUMHIECKUX MTPOU3BOICTBAX
(F1.B.O/1.5)
23. OcHoBbl MeHepKMeHTa 1 Mapketunra (b1.B.O/1.6)
24. MarepuajoBeJIeHHE U 3allUTa OT KOPPO3HHU /ISl SHEPropecypcocOeperaroImmx XUMUIECKIX
npowusBozcts (b1.B.OJ1.7)
25. lHCTpyMEHTaIbHBIE METO/Ibl XUMHUYECKOTO aHAIM3a Ul YHEPrOCOEPeraroux XHMUIECKIX
npowusBocts (B1.B.0J1.8)
26. MopenupoBaHWe XHUMHKO-TEXHOJOTHYECKHX TIPOILECCOB B HIHEPrOpecypcocOeperaronmx
xuMudeckux npoussoactax (b1.B.0O/1.9)
27. OpraHuueckass XUMHS B OJHEPropecypcocOeperarommx XUMHAYECKHX IPOHM3BOJICTBAX
(b1.B.0O/1.10)
28. ®wusnyeckass XHMHUS OCHOBHBIX IIPOLIECCOB AHEPropecypcodPPeKTUBHBIX MPOU3BOJICTB
(b1.B.0O/1.11)
29. JlabopatopHbIii mpakTukyM 10 opranndeckoi xumun (b1.B.0/1.12)
30. JlaGopartopHble  paboTBl MO  (U3MYECKOH  XUMHMHM  OCHOBHBIX  IPOLECCOB
srepropecypcodddexrurHbix npoussoyacts (b1.B.0J].13)
31. JlaGopaTopHbIii NpakTHMKYyM IO IpoleccaM M amnmaparaM XHMMHUYECKOH TeXHOJIOTUU
(F1.B.O/1.14)
32. TIpoekTupoBaHKeE MPOIIECCOB U anmapaToB XxuMmu4ieckoit texuonoruu (b1.B.0/1.15)
33. JlabGopaTOpHblii NpPaKTHKyM II0 OCHOBaM »JHEpPropecypcocOeperarommx XUMHYECKUX
npousBocts (b1.B.0/1.16)
34. KypcoBoil TpPOEKT MO OCHOBaM JHEPropecypcocOSperaronmx XUMHYCSCKHX IPOU3BOJICTB
(F1.B.OA.17)
35. DiekTpoTeXHUKA U TpoMbItiLicHHas dnekTponuka (b1.B.0/1.18)
36. IlpukmagHas MeXaHUWKa B DHEPropecypcocOeperarommx XUMHUYECKHUX MPOH3BOJICTBAX
(b1.B.0O/1.19)
37. DnektuBHBIE Kypchl 0 Gu3uyeckoi kynpType (b1.B.0O/1.20)
38. IIpupomusie pecypesl (61.B.J1B.1.1)
39. Dxonorus xumuyeckux npeanpustuit (b1.B.J1B.1.2)

O 0 1 N DN B W —
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40. UccnenoBanue onepainuii B xumudeckoit Texaonoruu (b1.B.J1B.2.1)

41. Mertoapl pelieHUs 3a7ady HEIMHEWHOTO MpPOTrpaMMHPOBAHUS B XMMHMUYECKOH TEXHOJOTUHU
(b1.B./IB.2.2)

42. UnpopmaTuszanus XUMUKO-TeXxHOoorndeckux cuctem (b1.B.J[B.3.1)

43. [IpuHIUIIBI OpraHU3alliy 1 yrpaBiieHus 3Hepropecypcocoeperatomumu XTC (b1.B.J[B.3.2)
44, HagexHocTh 1 3 (EKTUBHOCTh XUMHUECKUX Ipon3BoCcTB (51.B.1B.4.1)

45. MeToapl ONTHMH3AIMH CI0KHBIX XUMHUKO-TEeXHOJIorndeckux cucteM (b1.B.J1B.4.2)

46. JluckpeTHas MmareMaTuka B xumuaeckoi Texnonorun(b1.B.JIB.5.1)

47. MeTtoapl KOMOMHATOPHOW ONTUMHU3AIMK B XUMHUYECKOU TexHosoruu (b1.B.J1B.5.2)

48. TeopeTnueckue OCHOBBI YHEPropecypcocOeperarwmux XUMUKO-TEXHOIOTUYECKUX CHCTEM
(b1.B./IB.6.1)

49. CrpaTerndyeckoe YIpaBJICHUE JSHEProcOEpPEeKEHHEM B PErHOHAIBHBIX MPOMBIIUICHHBIX
komiuiekcax (b1.B.J1B.6.2)

50. IluHuy-aHanM3 © ONTUMH3ANMA HHEProd(PPEeKTUBHOCTH XUMHYECKUX MPOU3BOJCTB
(b1.B.Z1IB.7.1)

51. Onenka BO37CHCTBUSA XUMHUYECKUX TTPOU3BOJICTB Ha OKpykaromryto cpeny (b1.B.J[B.7.2)

52.  OcHOBBI HHXUHHPHUHTA OSHEPTOPECYpPCOCOEPETaAONUX  XWMHUKO-TEXHOJIOTHUECKHX  CHCTEM
(b1.B./IB.8.1)

53. CALS-TexXHOIOTHH YIPaBJICHHS )KU3HEHHBIM IIMKJIOM XuMudeckoi npoaykimu (b1.B.J1B.8.2)

54. Jloructrka sHepropecypcocoeperaronmx xumuueckux mpoussoacts (b1.B.J1B.9.1)

55. YmpapneHnue 3anacamu B LEMSAX MMOCTAaBOK SHEPropecypcocOeperaommx XuMHUECKUX TPEATPHITHI
(b1.B./1B.9.2)

56. H(hopMaIlHOHHBIE CHCTEMBI JIOTHCTHYECKOTO yIpaBiieHus pecypcamu npeanpustuii (61.B.JIB.10.1)
57. Jloructryeckue CUCTEMBI dHEpropecypcocoeperaromux xumuaeckux npeanpusituii (61.B.J1B.10.2)
58. Haunyumue goctymnHele 3Hepropecypcocoeperaromue texuonoruu (b1.B.J1B.11.1)

59. DHepropecypcorhdhexTruBHBIC HepTenepepadaTeiBaromue nmpoussoacTea (b1.B.J1B.11.2)

60. DOHeprodPPeKTUBHOCTb M HSHEPreTUUYECKHH ayAUT XUMHUKO-TEXHOJOTUYECKUX CHUCTEM
(b1.B.[IB.12.1)

61. KontpommuHr s3uepropecypcocoepexenus B uemnsax nocraBok (b1.B.1B.12.2)

62. AHaju3 U CUHTE3 XUMHUKO-TexHoJIornueckux cucrem (b1.B.JIB.13.1)

63. CHHTE3 ONTUMAJIbHBIX CUCTEM Pa3JieIeHusl XuMuueckux npeanpusatuii (b1.B.1B.13.2)

64. VYnpaBneHue LemsIMH IIOCTaBOK 3HEPropecypcoddEeKTHBHBIX XHMHUYECKHUX HNPEATIPUATHH
(b1.B.[IB.14.1)

65. Crparernn ympaBiieHHsS LEISMH TOCTaBOK Ha MPENNpPUATHIX He(PTEra3oXuMHUECKOro KOMILICKCa
(HI'XK) (b1.B.IB.14.2)

66. ITpoekTHpoBaHue 3HEpropecypcocdeperaronux xumuueckux mpoussoacts (b1.B.JIB.15.1)

67. DKOHOMHYECKHE OCHOBHI JIOTHCTHKH JHEPropecypcocOEperarommx XAMUUYECKHX TPOU3BOJICTB
(b1.B.J1B.15.2)

IIpakTuk

68. YueOHnas mpaktuka. [IpakTuka Mo MOTYYEHHIO MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH U
HaBbIkOB » (b2.B.01 (V))

69. Hayuno-uccnenoBaresnnckas padora (b2.B.02 (H))

70. TlpousBonacTBeHHAs! MpakTHKA. [IpakTHKa MO MONy4eHHIO NMPO(ECCHOHAIBHBIX YMEHUH W
ombITa nmpodeccuoHanbHoi aesarensbHocTr (b2.B.03(11))

71. Tlpegnunnomuas npaktuka (b2.B.04 (I1x))

72.'ocynapcTBeHHOH HTOroBOii aTTrecTaluu. 3alIUTA BBIMYCKHOW KBAJIM(UKALNMOHHON PadoThI
(b3.Bb.01)

DaKyJIbTATUBOB

73.1lepeBon HayuHO-TexHHUYecKOH uTeparypsl (PT/.B.01)

74.I'paxmanckas 3anmuTa B upe3Bbrdaitaeix cutyanusax (OT/1.B.02)

75. Teopetuueckue ocHoBbl xumuu (OT/1.B.03)

76. Benenue B matematuky (PT/.B.04),
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Bxomsammx B OOIl mo wanpasnenuto moarotoBku 18.03.02 Duepro- u pecypcocOeperarorme
MpoIecchl B XUMHYECKOW TEXHOJIOTHMH, HEPTEXUMUU U  OHOTEXHOJIOTHH, Tpoduin
«DHepropecypcocOeperarone XMMHIeCKHe POU3BOJICTBAY», BBIMOJHEHB B BUJE OTACITHHBIX
JIOKYMEHTOB, SIBIISIIOIIUXCA HEOThemyieMo# yacThio ganHoi OOIL.

7 OueHOYHbIE MATEPHAJBI

OneHoyHble MaTepUabl O JUCIHUILIMHAM:
. Unoctpannsiii 361k (b1.5.1)
. ®unocodus (b1.5.2)
. Uctopus (b1.5.3)
. ®usuyeckas kyiabTypa u cropt (b1.5.4)
. Maremaruka (b1.B.5)
. Uudpopmaruka (b1.5.6)
. ®usuka (b1.6.7)
. O6mas u Heopranndeckas xumus (b1.5.8)
. Opranunueckas xumus (b1.5.9)
10. ®usnueckas xumus (b1.5.10)
11. Konmnounnas xumus (b1.5.11)
12. Ananutndeckas XuMus U GU3UKo-XxumMudeckrue meto bl aHanu3a (b1.5.12)
13. Unxenepnas rpaduka (b1.5.13)
14. be3omacHocTb x)u3zHenesrenbHocty (b1.5.14)
15. IIpouecce u anmaparsl xumudeckoi Texnosioruu (b1.6.15)
16. O6mias xumuyeckas texnonorus (b1.5.16)
17. Cuctemsl yrpaBieHHs] XUMUKO-TeXHoJornyeckumu nporeccamu (b1.5.17)
18. OcHOBBI 5KOHOMUKH U yrpaBieHus npou3soacTeoM (b1.B.O/I.1)
19. TIpaBoBeneHue B 3HEpropecypcocoeperarommx xumudeckux mpoussozcteax (b1.B.0/1.2)
20. Teopusi BepOSTHOCTEH W MareMaTH4ecKas CTaTHCTHKa B 3SHepropecypcocOeperarommx
xumuyeckux npoussojctax (b1.B.0O/1.3)
21. Haueprarensnas reometpus (b1.B.0/1.4)
22. BeruucnuTenbHas MaTeMaTHKa B DHEPTOPECypcocOeperalnmx XUMHUECKIX POU3BOJICTBAX
(b1.B.O/1.5)
23. OcHoBbl MeHekMeHTa 1 Mapketunra (b1.B.O/1.6)
24. MarepuajoBeJleHHE U 3allluTa OT KOPPO3HHU JJIsl SHEPropecypcocOeperaonmx XUMHIeCKuX
npousBocts (b1.B.0O/1.7)
25. HcTpyMEeHTallbHbIE METOJIbI XUMHUYECKOTO aHajIu3a il SHEProcOeperarnmX XUMHUECKUX
npou3Bojicts (b1.B.0/].8)
26. MopenupoBaHHe XUMMKO-TEXHOJOIMUYECKMX TIPOLIECCOB B HHEPropecypcocOeperaronmx
xumuyeckux npousojctax (b1.B.0O/1.9)
27. OpraHuueckass XUMHS B SHEpropecypcocOeperarommx XUMHUYECKHX MPOMU3BOJCTBAX
(F1.B.0O/1.10)
28. ®wusnyeckas XHUMHUS OCHOBHBIX IIPOLIECCOB 3HEPropecypcodrGeKTUBHBIX MPOU3BOJICTB
(b1.B.O1.11)
29. JlabopatopHblii mpakTukyM 1o opranndeckoit xumun (b1.B.0/1.12)
30. JlaGopatopHble  pabOTBI MO  (U3WYECKOM  XUMHUU  OCHOBHBIX  IPOIIECCOB
sHepropecypcodpdexTrBHbIX mpousBoacts (b1.B.0/1.13)
31. JlaGopaTopHBIi MPaKTUKyM TI0 TMpoleccaM U ammapaTaM XHMHYECKOW TEXHOJOTHHU
(F1.B.O/1.14)
32. IlpoekTupoBaHue MPOIIECCOB | ammapaToB xumuueckoit rexnonoruu (b1.B.0/1.15)
33. JlaGopaTopHblii MNpPaKTUKyM II0 OCHOBaM 3HEPropecypcocOeperaiomux XUMHYECKHX
npousBocTs (b1.B.0/1.16)
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34. KypcoBoil NMpoeKT Mo OCHOBaM 3HEPropecypcocOeperaromumx XUMHYECKHUX MPOU3BOJICTB
(b1.B.O1.17)

35. DieKkTpoTexXHHKa 1 poMbInuieHHas 3nekrponuka (b1.B.0/1.18)

36. IlpuxmagnHas MexXaHHKa B DHEPropecypcocOeperarmmmx XUMHUYECKUX MPOU3BOACTBAX
(F1.B.0O/1.19)

37. DnexTuBHBIE KypCHI 110 dusndeckoii kynprype (b1.B.0/1.20)

38. IIpuponusie pecypes! (1.B.J1B.1.1)

39. Dkosorus xumudeckux npeanpusatuii (b1.B.J1B.1.2)

40. UccnenoBanue onepanuii B xumudeckoi Texuonoruu (51.B.J1B.2.1)

41. Metoapl pelieHUsl 3a7ady HEIMHEHMHOro MpOrpaMMHUpPOBAaHUS B XHUMHUYECKOH TEXHOJIOTUU
(b1.B.[IB.2.2)

42. UnpopmaTuszanus XUMUKO-TeXxHOorndeckux cuctem (b1.B.J[B.3.1)

43. [IpuHIIUIIBI OpraHU3alliy 1 yrpasiieHus sHepropecypcocoeperatomumu XTC (b1.B.JIB.3.2)
44. HagexHocTh 1 3¢ (EKTUBHOCTh XUMHUECKUX IIpon3BoacTB (b1.B.1B.4.1)

45. MeToapl ONTHMH3AMMH CI0KHBIX XUMHUKO-TEeXHOJIorndeckux cucteM (b1.B.J1B.4.2)

46. JluckpeTHas MmaTreMaTuka B xumudeckoi Texnonoruu(b1.B.J1B.5.1)

47. MeTtopl KOMOMHATOPHOW ONTHUMHU3AIMK B XUMHYECKOU TexHosoruu (b1.B.J1B.5.2)

48. TeopeTHyecKre OCHOBBI HHEPrOPECypcOCOEPETAIONINX XUMHUKO-TEXHOJIOTHYECKUX CHUCTEM
(b1.B.[IB.6.1)

49. CrpaTernveckoe YIpaBJICHHE HSHEProcOEpPEeKEHHEM B PETHOHAIBHBIX MHPOMBIIIICHHBIX
komiuiekcax (b1.B.J1B.6.2)

50. IluHuy-aHanW3 © ONTUMH3ANMA HHEProd(PPEeKTHBHOCTH XUMHUYECKUX MPOU3BOJCTB
(b1.B.JIB.7.1)

51. Onenka Bo3A€CTBUS XUMHUUECKHUX MPOU3BOACTB Ha OKpYyXkarolyto cpeny (b1.B.J1B.7.2)

52.  OcHOBBI HHXUHHPHUHTA OSHEPTOPECYpPCOCOEPETaAONUX  XUMHUKO-TEXHOJIOTHUECKUX  CHCTEM
(b1.B./IB.8.1)

53. CALS-TexXHOIOTHH YIpaBJICHHS KU3HEHHBIM IIUKJIOM XuMudeckoi npoaykimu (b1.B.J1B.8.2)

54. Jloructrka sHepropecypcocoeperaronmx xumuueckux mponssoacts (b1.B.J1B.9.1)

55. YmpapneHnue 3anacamu B LEMSAX MMOCTABOK SHEPropecypcocOeperaonmx XuMHYECKIX MpeApUsTHHA
(b1.B.[IB.9.2)

56. H(hopMaIHOHHBIE CHCTEMBI JIOTHCTHYECKOTO yIpaBiieHus pecypcamu npeanpusatuii (61.B.J]IB.10.1)
57. Jloructrueckue CUCTEMbI dHEpropecypcocoeperaromux xumuaeckux npeanpusituii (51.B.J1B.10.2)
58. Haunmyuiue octynHele s3Hepropecypcocoeperatomiue texnonoruu (b1.B.1B.11.1)

59. DHepropecypcorddhexTuBHBIC HedTenepepadaTeiBaroue mpoussoactea (b1.B.J1B.11.2)

60. DOHeprodpPeKTUBHOCTH M HSHEPreTUYECKHH ayAUT XUMHUKO-TEXHOJOTUYECKUX CHUCTEM
(b1.B.[IB.12.1)

61. KonTposuuHr sHepropecypcocoepexeHus B uemnsix nocraBok (b1.B.J1B.12.2)

62. AHanu3 U CHHTE3 XUMHUKO-TexXHoJIornueckux cucrem (b1.B.JIB.13.1)

63. CHHTE3 ONTUMAIbHBIX CUCTEM Pa3JieIeHusl XuMuueckux npennpusatuii (b1.B.1B.13.2)

64. VYnpaieHue LemSIMH IOCTaBOK SHEpropecypcodeKTUBHBIX XHMHUYECKHUX HPEATIPHUATHI
(b1.B.[IB.14.1)

65. Crparernn ympaBiieHHsS LEMSMH TOCTaBOK Ha MPENNpPUATHIX He(PTEra3oXuMHUECKOro KOMILICKCa
(HI'XK) (b1.B.IB.14.2)

66. ITpoekTrpoBaHue 3HEpropecypcocdeperaronux xumuueckux mpoussoacts (b1.B.JIB.15.1)

67. DKOHOMHYECKHE OCHOBHI JIOTUCTHKH JHEPropecypcocOeperarommx XUMHUYECKHX IPOU3BOJICTB
(b1.B.J1B.15.2)

IIpakTuk

68. YueOHnas mpaktuka. [IpakTuka Mo MOTYYEHHUIO MEPBUYHBIX MPO(HECCHOHATBHBIX YMEHHH U
HaBbIkOB » (b2.B.01 (V))

69. Hayuno-uccnenoBarennckas padora (b2.B.02 (H))

70. Tlpow3BoacTBeHHAsi MpakTHKA. [IpakTHKa TO TMONyY4eHHIO MPO(ECCHOHAIBHBIX YMEHUH W
ombITa mpodeccuonanbHoi aesarenbHocTr (b2.B.03(11))

71. Tlpegnunnomuas npaktuka (b2.B.04 (I1x))
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72.I'ocyniapcTBeHHOH HMTOrOBOiIl aTTecTalluM. 3alMTA BBIMYCKHOH KBAJIM(PUKANMOHHOH PadoThI
(b3.B5.01)

DaKyJIbTATHBOB

73.I1lepeBon HayuHO-TexHIYecKOH nmuTepaTypsl (ODT.B.01)

74.I'paxkganckast 3amuTa B Ype3BbrdaifHpix cutyarwsix (OT.B.02)

75. Teoperuueckue ocHoBbl xumuu (O TJI.B.03)

76. Beenenue B marematuky (OT/[.B.04),

Bxomsamux B OOII mo nampasienuto noaroroBku 18.03.02 DHepro- um pecypcocbeperaromiye
MPOIECChl B  XHUMHYECKOH TEXHOJOTWH, HePTeXUMHUHM U OHOTEXHOJOTHH, Mpoduisb
«QHepropecypcocOeperaronme XuMHUUYEeCKHe MMPOU3BOJICTBA», BBHIMOIHEHBI B BHJIE OTACIbHBIX
JIOKYMEHTOB, SIBJISIOIIMUXCS HEOThemiieMOor yacThio qanHoi OOIL.

8 MeToauueckue MaTepHuaJibl IO ITUCHUIIJINHAM

Metoanyeckre MaTeprasbl O JUCIUIUIMHAM:
. Mnoctpannsiii s3eik (b1.6.1)
. ®unocodus (b1.6.2)
. Ucropus (b1.5.3)
. ®uznueckas Kyaprypa u cnopt (b1.5.4)
. Maremaruka (b1.B.5)
. Undopmaruka (b1.5.6)
. ®usuka (b1.6.7)
. O6mas u Heoprannueckas xumus (b1.5.8)
. Oprannyeckas xumus (b1.5.9)
10. ®uznueckas xumus (b1.5.10)
11. Komtongnas xumus (b1.6.11)
12. Ananutudeckas XuMus u pusnko-xumuaeckue Mmeroasl ananusa (b1.5.12)
13. Unxenepnas rpaduka (b1.5.13)
14. bezonacuocts xu3HenesrenbHoctu (b1.5.14)
15. Ilponecch! u anmnaparsl XuMuueckoit Texrosioruu (b1.b.15)
16. O0mas xumunyeckas rexnonorus (b1.5.16)
17. Cucremsl yrpaBiaeHHsI XUMUKO-TeXHoJIornueckumu npoueccamu (b1.5.17)
18. OcHOBBI ’KOHOMUKH 1 yripaBieHus nponsoactsom (b1.B.OJ1.1)
19. [IpaBoBeneHue B 3HEpropecypcocoOeperariinx xumpueckux nmpoussoacreax (b1.B.0/1.2)
20. Teopusi BepoSTHOCTEH M MareMaThyecKas CTAaTUCTHKA B DHEPropecypcocOeperarommx
xumudeckux npousBoactsax (b1.B.0O/1.3)
21. Hauepratensuas reomerpus (b1.B.0O/1.4)
22. BeluncnuTenpHas MaTeMaTHKa B SHEPropecypcocOeperarnmx XuMHUECKUX MPOU3BOJICTBAX
(F1.B.O/1.5)
23. OcHoBbl MeHeKMeHTa 1 Mapketunra (b1.B.O/1.6)
24. MarepuaoBeJIeHHE U 3allUuTa OT KOPPO3HH ISl SHEPropecypcocOeperarommx XHMUIECKIX
npowusBocts (B1.B.OJ1.7)
25. IHCTpyMEHTaIbHBIE METO/Ibl XUMHUYECKOTO aHAIM3a Ui YHEPTOCOEPeraroInuX XHMUIECKIX
npousBoctB (b1.B.0/1.8)
26. MopenupoBaHHE XHUMHKO-TEXHOJOTHYECKHX TIPOIECCOB B HIHEPrOpecypcocOeperaronmx
xumudeckux npoussojcteax (b1.B.0O/1.9)
27. OpraHuueckass XUMHS B OJHEpropecypcocOeperarommx XUMHYECKHX MPOU3BOJCTBAX
(F1.B.O/1.10)
28. ®wusmdeckass XHMHUS OCHOBHBIX IIPOILIECCOB AHEPropecypcodPPEeKTHBHBIX MPOU3BOJICTB
(b1.B.O.11)
29. JlabopatopHbIii mpakTukyM 10 opranndeckoit xumun (b1.B.0/1.12)
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30.  JlaGoparopubie  paboTBl MO  (U3MYECKOH  XUMHHM  OCHOBHBIX  IPOIECCOB
sHepropecypcosbdextuBabix mponssoacts (b1.B.0J1.13)

31. JlaGopaTopHBIii MPaKTUKyM IO TMpoleccaM U anmapaTaM XHMHYECKOW TEXHOJOTUHU
(b1.B.O/1.14)

32. [IpoekTupoBaHuE MPOIIECCOB | ammapaTtoB Xxumuueckoi trexnonoruu (b1.B.0/1.15)

33. JlabGopaTopHblii NpPAaKTHKyM II0 OCHOBaM JHEpPropecypcocOeperaronmx XUMHYECKUX
npousBocts (b1.B.0/1.16)

34. KypcoBoil mpoeKT MO OCHOBaM JHEPropecypcocOeperarommx XUMHUYECKUX MPOU3BOJCTB
(F1.B.O1.17)

35. DileKTpOTEXHUKA M IIpOoMbIILIcHHas snekTponuka (b1.B.0/1.18)

36. IlpuxmagHas MeXaHWKa B JHEPropecypcocOeperarommx XUMHUYECKHUX MPOH3BOJICTBAX
(b1.B.0O/1.19)

37. DnektuBHBIE Kypchl 0 Gpusuyeckoit kynpType (b1.B.0/1.20)

38. IIpupoansie pecypesl (b1.B.JIB.1.1)

39. Dxonorust xumuyeckux npeanpustuii (b1.B.J1B.1.2)

40. UccnenoBanue ornepanuii B xuMuueckor TexHojoruu (b1.B.J1B.2.1)

41. Meroasl pemieHUs 3aad HEJIMHEHHOrOo MPOrpaMMHPOBAHUS B XUMHUYECKON TEXHOJOTHUU
(b1.B.JIB.2.2)

42. UadopmaTuzanms XUMHKO-TeXHOIorn4eckux cuctem (b1.B.JIB.3.1)

43. [IpuHIMIIBI OpTaHU3aINK U yIpaBieHus sHepropecypcocoeperatommmvu XTC (B1.B./1B.3.2)
44, HanexxHocTh 1 9(PPEKTUBHOCTh XUMHUUSCKHX MTpon3BoACTB (b1.B.J[B.4.1)

45. MeTopl ONTUMU3ALNH CIIOXKHBIX XUMHUKO-TEXHOIOrn4eckux cuctem (b1.B.J1B.4.2)

46. JluckpeTHas MaTeMaTHKa B XuMudeckoi Texnoioruu(b1.B.JIB.5.1)

47. MeTtoapl KOMOMHATOPHOW ONTUMHU3AIMK B XUMHUECKoi TexHosoruu (b1.B.J1B.5.2)

48. Teoperuueckue OCHOBBI 3HEPropecypcocOeperarwmux XUMUKO-TEXHOIOTUYECKUX CHCTEM
(b1.B.JIB.6.1)

49. CrpaTerndyeckoe YIpaBlIeHUE HHEProcOEpeKEHUEM B PETHOHAIBHBIX MPOMBIIUICHHBIX
komruiekcax (b1.B./1B.6.2)

50. IluHu-aHanmu3 u ONTHUMH3AIMUSA SHEProdP(GEKTUBHOCTH XUMHUYECKHX MPOU3BOJCTB
(b1.B.JIB.7.1)

51. Ouenka Bo3/1eHCTBUS XMMUYECKHUX IMPOU3BOJICTB Ha OKpYyXkaromyto cpeny (b1.B.J1B.7.2)

52. OCHOBBI WHXUHUPUHTA aHepropecprOCGeperanumx XUMHKO-TCXHOJOTHYCCKUX CHUCTEM
(b1.B.JIB.8.1)

53. CALS-TexHOIOTMH YIIPABICHUS KU3HEHHBIM ITUKJIOM XuMuueckoi nmpoaykiuu (b1.B.J]B.8.2)

54. Jloructrka sHepropecypcocoeperaronmx xumMuueckux nponssoacts (b1.B.JIB.9.1)

55. YmpasneHue 3anacami B LEMSAX [TOCTABOK SHEPropecypcocOeperaommx XUMHUECKUX MPEANPHUITUI
(b1.B.[IB.9.2)

56. HhopMaIOHHBIE CHCTEMBI JIOTUCTUYECKOTO yipaBieHus pecypcamu npeanpusituii (61.B.JIB.10.1)
57. JlorucTHueCcKHe CUCTEMBI DHEpropecypcocoeperaromux xumMuaeckux npeanpustuii (61.B.J1B.10.2)
58. Hamnyumme nocTymnHbie sHEpropecypcocoeperatomue texHosoruu (b1.B.JIB.11.1)

59. DHepropecypcodpdexTrBHbIE HeTenepepadbaTriBatone mpoussoactea (b1.B.J1B.11.2)

60. DHeprodpPeKTUBHOCTH M DHEPreTUYCCKUHA AayJAUT XUMHUKO-TEXHOJOTHYCCKUX CHCTEM
(b1.B.IB.12.1)

61. KonTpommHr sHepropecypcocoepekeHus B mersx nmocraBok (b1.B.J1B.12.2)

62. AHanu3 U CHHTE3 XUMHUKO-TeXHoJIornueckux cucrem (b1.B.JIB.13.1)

63. CHHTE3 ONTUMAIIBHBIX CUCTEM Pa3IeIeHus] XuMUUecKkux npeanpusituii (b1.B.1B.13.2)

64. VYmnpamineHue UeNsIMH TIOCTABOK JHEPropecypcodPGEKTHBHBIX XUMHUYECKHX  MPEANPHATHI
(b1.B.1B.14.1)

65. CTpaTeI‘I/II/I yrpaBJICHUA LCNAMH NMOCTABOK Ha HNPCANPUATUAX HC(I)T@FZBOXI/IMI/ILIGCKOFO KOMILJICKCa
(HI'XK) (b1.B.J[B.14.2)

66. ITpoekTHpOBaHKE SHEPrOpecypcocOeperaromux XxumMuaeckux mpoussoacts (b1.B.JIB.15.1)

67. DKOHOMHYECKHE OCHOBBI JIOTMCTHKH 3Hepr0pecypcoc6eperalomnx XUMUYCCKUX TIPOU3BOACTB
(b1.B.1B.15.2)
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HpaxkTuxk

68. YueOnas mpakTtuka. [IpakTuka 1o MOJy4eHHIO MEPBUYHBIX MPO(ECCHUOHATBHBIX YMEHUA U
HaBbIkOB » (B2.B.01 (V))

69. Hayuno-uccinenoBarensckas padota (b2.B.02 (H))

70. IlpousBoacTBeHHAsi MpakTHUKA. [IpakTHKa MO MOJyYeHHIO NMPO(ECCHOHAIBHBIX YMEHUH U
onbITa podeccuoHabHon naestenbHocTH (b2.B.03(11))

71. Ilpenmunmomuas npaktuka (b2.B.04 (I1x))

72.'ocynapcTBeHHOH HTOroBOii aTTrecTaluu. 3alIUTA BBIMYCKHOW KBAJIM(UKANMOHHOIN PadoThI
(b3.5.01)

DaKyJIbTATHBOB

73.IlepeBon HayuHO-TexHIYecKOH nmuTepaTypsl (ODT.B.01)

74.I'paxxganckast 3amuTa B Ype3BbraaifHbix cutyarwsix (OT.B.02)

75. Teoperuueckue ocHoBbl xumuu (O TJI.B.03)

76. Beenenue B marematuky (OT/[.B.04),

Bxomsammx B OOIl mo nanpaBnenuto moarotoBku 18.03.02 DHepro- u pecypcocOeperaroime
IPOILECChl B  XMMHYCCKOH TEXHOJOTMH, HeOTEXUMHUHM H  OHOTEXHOJOTHH, HPODHIL
«DHepropecypcocOeperarone XMMHISCKHE TPOU3BOJICTBAY», BBIOJHCHB B BUJE OTACIBHBIX
JIOKYMEHTOB, SIBJISIOIIUXCS HeOThemiieMor yacThio nanHoi OOII.
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Mampuya KomnemeHyuil N0 HANPABIEHUIO NOO20MOBKU 8bicuie2o oopa3zoseanusn 18.03.02

Duepzo- u pecypcocoepezaroujue npoyeccol 6

XUMUYECKOU MeXHOI02UU, Hehmexumuu u GuomexHonIozuu, npoduio «Iuepzopecypcocoepezaroujue Xumudeckue npou3e00cmea)

OOEeKyAbTYpHBIE KOMIIETEHIINN

Oo6mmemnpodec
CHOHAJIbHBIC
KOMIIETEHIIUH

[IpodheccuoHanbHBIE KOMITCTCHIIUA

Kommerenmnmn
Sl lels|elelne (|22 |2 ]9/83]3]2)3
=15 |58 |2 8|8 35|83 E|EIE|E |y |2 |2|%/2|2| %
cl|le|e|e|e|le Qe |C 5 |c|c|F|E |E|E|E|E|E|E
PANG(S10200010%05081
HNHocTpaHHbIH S3BIK +
dunocodus +
A Hcropus + +
3
? ®duznueckas KyJabTypa + +
2
/M MaremMaruka +
2
A Nudopmaruka +
dusnka + | +
OO01mas ¥ HeOpraHUYECKas XUMUS + |+




OpFaHI/I‘lCCKaH XHUMUs

dusnueckas XUMHS

Kommongnas xumus

AnanuTtuyeckas XMMUS U (pI/I?;I/IKO-
XUMHUYCCKHUEC MCTOJbI aHaJIM3a

Wnxenepnas rpaduxa

bezonacHOCTE KU3HENCITEILHOCTH

[Ipoueccel u annapaTel XUMHYECKOU
TEXHOJIOI'UHN

OO01ast XuMHU4YeCcKast TEXHOIOT U

Cucrembl yripaBieHUs XUMUKO-
TEXHOJIOTMYECKUMHU IIPOLIECCAMU

OCHOBBI 3KOHOMHKH U yTIPaBIECHUS
IIPOU3BOACTBOM

IIpaBoBeaeHUE B
JHEepropecypcocoeperaronmx
XUMHMUYECKUX MTPOU3BOJICTBAX

Teopus BeposTHOCTEH 1
MaTeMaTHYeCKasi CTATUCTHKA B
3HEpropecypcocoeperaroIux
XUMHUYECKUX NTPOU3BOCTBAX
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Ha‘-lepTaTCJ'II)HaH reoMeTpus

BrruucnuTensHas MaTeMaTuka B
JHEPropecypcocOeperarImx
XUMHYECKUX MTPOU3BOJICTBAX

OCHOBEI MCHCI’KMCHTA U MAapKETHUHT'a

MarepuanoBeeHUE U 3alIUTa OT
KOPpO3UU IS
SHEPropecypcocOeperarumx
XUMUYCCKUX ITPOU3BOJCTB

WHCcTpyMeHTanbHBIE METOIBI
XUMHYECKOT0 aHaIu3a JJIs
9HEprocOeperarux XUMIIeCKUX
MIPOU3BOJCTB

MoenupoBaHnue XUMHKO-
TEXHOJIOTHYECKUX TPOIIECCOB B
dHEPropecypcocOeperarInmux
XUMHYECKUX MTPOU3BOJICTBAX

Oprannueckas XuMus B
SHEpropecypcocoeperaronmx
XUMHUYECKUX MMPOU3BOICTBAX

dusnveckas XUMHSI OCHOBHBIX
MPOIIECCOB
sHepropecypcodhHeKTUBHBIX
IIPOU3BOJICTB
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JlabGopaTopHbIii TPaKTHKYM TIO
OPraHUYeCcKON XUMHUU

JlaGoparopHsie pabOTHI 10 PU3NIECKOIH
XVMHU OCHOBHBIX MTPOIIECCOB
3HEpropecypcodhheKTUBHBIX
MTPOU3BO/ICTB

JlaGopaTopHBIii MPaKTHKYM T10
IPOLECCaM U amnaparaM XUMHYECKON
TEXHOJIOTUH

[TpoexTHpoBaHKE MPOLECCOB U
armapaToB XMMHYECKOH TEXHOJIOTHU

JlabopaTopHBIii TPaKTHKYM IO OCHOBaM +
SHEPropecypcocOeperarImx

XUMHYECKUX ITPOU3BOICTB

KypcoBoii mpoekT o ocHoBam +

dHEPropecypcocOeperarInmux
XUMHYECKUX MPOU3BOICTB

9HeKTp0TeXHI/IKa 1 IMPOMBIIIIJICHHAaA
QJICKTPOHUKA

[IpuknagHas MexaHuka B
3HEpropecypcocoeperaroImux
XUMUYECKUX MPOU3BOACTBAX

ONeKTUBHBIE AUCLHUIUIMHEI IO
(m3nYecKoil KyIbType
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[Ipuponusie pecypchl / DKOIOTHS + +
XUMHYECKUX TIPETPUITAN
/ /
+/ +/
HccnenoBanue onepanuii B + +
XUMHYECKOH TEXHOIOTHH /
/ /
Mertoibl penieHus 3a/1a4 HEJTUHEUNHOTO
. + +
MIPOTPaMMHUPOBAHUS B XUMHUECKOI
TEXHOJIOTHH
NudopmaTuzamnus XUMHUKO- +/ + |+
TEXHOJIOTHUECKUX cucTeM/ TIpHHIUTIBT
OpTaHM3AINN U YIPABICHUS / Iy
sHepropecypcocoeperaronmu X TC + + | 4
HanexxuaocTh 1 3pPeKTHBHOCTH +/
XMUMHYIECKUX MTPOM3BOACTB/
/
MeToapl ONITUMH3AIUHN CIOKHBIX
+
XUMHKO-TEXHOJIOTHYECKIX CHCTEM
HuckpeTHas MaremaTuKka B +
XAMUYECKOU TexHoJorun/ MeTo bl
KOMOMHATOPHOW ONTHMHU3ALINN B /
XUMUYIECKON TEXHOJIOTUH +
Teopernueckre OCHOBBI + + +
SHEpropecypcocoeperarnmx XuMIKO-
/ / /

TEXHOJIOTHYECKUX cucTem/
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Crparerudeckoe ynpapicHUE +
SHeprocOepekeHUEM B PErHOHATBHBIX

MTPOMBINUICHHBIX KOMILIEKCaX

[MuHY-aHANTN3 U ONTHUMU3AIIHS +
3HEeprod3(h(HEKTUBHOCTH XUMHYECKUX

rpou3BoACTB / OlleHKa BO3ACHCTBUS /
XUMHYECKUX MTPOU3BOJICTB HA +
OKPY>KAOIIYIO Cpeay

OCHOBBI HH)KUHHPHHTA +
JHEPropecypcocOeperarnmx XUMHUKO-

texHooruueckux cuctem/ CALS- /
TEXHOJIOTHH YIIPABICHHS KU3HCHHBIM +

LMKJIOM XUMUYECKOW MPOAYKIUU

JlorucTtuka
JHEepropecypcocoeperaronmx
XUMHYECKUAX POU3BOCTB/
VYrpaieHue 3anacaMu B LIEMSX
MTOCTaBOK PHEPropecypcocOeperaromx
XUMHUYECKUX MPEIIPUITHIA

NHpOpMaLHOHHBIE CHCTEMBI
JIOTUCTUYECKOTO YIPABICHHS
pecypcamu npeanpustuii/
JlorucTuyeckue CUCTEMbI
3HEpropecypcocoeperaroimx
XUMHYECKUX TPEeIIPUSITHIT

Haunnyumme nocrynssie
JHEpropecypcocoeperaromue
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TeXHOJIOTHH/
OHepropecypcodhheKkTuBHbIE
He(TenepepadaThIBAIOIINE
MPOU3BO/ICTBA

OHeproadPpeKTUBHOCTH U
SHEPTEeTHUCSCKHH ayIUT XUMHKO-
TEXHOJIOTHYECKUX CHCTEM/
Kontponmuar
SHEPropecypcocOeperkeHusI B IETIX
MOCTAaBOK

AHanu3 U CHHTE3 XUMHUKO-
TexHosiornueckux cucrem/ Cunres
ONITUMAJIBHBIX CHCTEM Pa3/IeICHHUs
XUMHYECKUX TPEIIPHUITHI

YnpapneHue nensMu IOoCTaBOK
3HepropecypcodhHeKTHBHBIX

XUMHYECKHX Tpeanpusituii/ CtpaTeruu

ypaBJICHUS HCTIAMHA IMTOCTABOK Ha

MPEINPUATHIX HEPTEra30XUMUIECKOTO

kommurekca (HI'XK)

+/

+/

IIpoexTupoBanue
SHEPropecypcocOeperaromx
XMUMHYECKUX TIPOU3BOIACTB/
DKOHOMHUYECKHE OCHOBEI JIOTMCTUKU
SHEPropecypcocOeperaronmx
XMMHYECKHUX IPOU3BOJICTB
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IIpakTuku

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

OIIK-2

OIIK-3

K-9

MK-10

IK-11

MK-12

MK-13

IIK-14

K-15

MK-16

YyeOHas mpakTHKa: IPaKTUKa IO
MOJTYYEHUIO TICPBUYHBIX
po(hecCHOHaIbHBIX YMEHHUN 1
HAaBBIKOB,B TOM YHCJIC TICPBUYHBIX
YMEHHH U HABBIKOB HAYYHO-
MCCIIEIOBATEhCKON IEATEIHHOCTH.

+

+

[Ipon3BOACTBEHHAS IPAKTUKA:
Hay4YHO-MCCIIE0BaTENbCKas padoTa.

ITpou3BOACTBEHHAS IPAKTHKA:
MPAKTHKA TI0 TTOJTyYCHHIO
po(heCCHOHATBHBIX YMEHHI U OITBITa
po(heCCUOHAIBHOM JIEATEIIbHOCTH.

Hpe,[[,I[I/IHJ'IOMHaH MIpaKTHUKa

I'ocynapcrBeHHass nToroBas
arrecrauus. 3alMTA BbIIYCKHOM
KBATH(UKAIUOHHOM padoThI,
BKJ/II04as MOATOTOBKY K
npoueaype 3aluThbI U NPOLUeaypy
3alUTHI

DakyJIbTATUBBI

ITepeBo/1 HAYYHO-TEXHUUECKOM
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JUTEPATyPhI

I'paknaHckas 3aiyTa B UYpe3BbIYANHBIX
CUTYaIMIX

TeOpeTI/I‘ICCKHC OCHOBBI XMUMHH

BBenenue B MaTeMaTUKy
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