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1. OBIIME NNOJIOKEHUSA

1.1. OcHoBHasi mnpodeccHuoHATILHAsE o0pa3oBarejibHasi MNPOrpaMMa BbICHIEr0
o0pa3zoBaHusi — mporpaMmMa OakajaBpuara (aajee — mporpamma Oakanaspuara, OOII
O0akajaBpuara), peanusyeMas B COOTBETCTBUU C (elepaibHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIErO 00pa3zoBaHHs (efepaibHBIM TOCYAapCTBEHHBIM
OIOKETHBIM 00pa30BaTENbHBIM YUPEKIACHUEM BbICIIEro oOpazoBaHusi «Poccuiickuii XMMHKO-
TEXHOJOTH4YeCKUii yHuBepcuteT umeHu .M. MenzgeneeBa» MHO HaNpaBIEHUIO I[OJATOTOBKH
15.03.02 TexHoJiornyeckue MamMUHbI U o0opyaoBanue, TexHosOrHyecKkHue MAIIMHBI U
o0opyaoBaHMe NPOU3BOJACTBA BbICOKOTEMIEPATYPHbIX (YHKIHOHAJIBHBIX MATEPHAJIOB,
MpEJICTaBIsIeT COOOM KOMIUIEKC OCHOBHBIX XapaKTepUCTUK 00pa3oBaHUS, OpPraHuU3allMOHHO-
NEeIarormyecknux yciaoBUH, (OpM aTTecTaluH, KOTOPHI MpencTaBlieH B BHIE OOIIeiH
XapaKTepUCTHKU MPOrpaMMbl OakanaBpuara, yaeOHOro IIaHa, KaJleHJapHoro yueoHoro rpaduka,
pabouux mOporpaMM JUCHMIUIMH, HPOrpaMM IPAKTHK, OLIEHOYHBIX CPEJICTB, METOJUYECKHX
MaTepuaioB, paboueil mporpaMMoil BOCHHMTAHUS U KallGHIAPHBIM TpaMKOM BOCIUTATEIbHOMN
paboThL.

1.2. HopmaTuBHBIe JOKYMEHTBHI VI pa3padoTKH NporpaMMbl O0akajaaBpuara 1o

HAINIPABJICHUIO MOATOTOBKH COCTABJISAIOT:

— @enepanbHblii 3akoH oT 29.12.2012 No 273-®3 «OO6 o6OpasoBanuu B Poccuiickoit
denepauuny;

— Ilpuka3 MunucrepcTBa Hayku M Bbicmiero obOpasoBanusi PO ot 09.08.2021 Ne 728 «O6
yYTBEpXKIEHHH (DeepabHOTO TOCYyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa BBICIIETO
oOpa3zoBaHus - OakajgaBpuaT IO HampaBieHHIO MoAroToBku 15.03.02 TexHosioruveckue
MAaIIMHBI U o0opyaoBaHme (3apeructpupoBaHo B Muntocte Poccun 07.09.2021 Ne 64910)
(manmee — ®I'OC BO no Hanpanenuto nmoarotoBku 15.03.02 TexHnoJsiornyeckue MalmdHbl 1
odopynoBaHme);

—  IIpuxa3 Munucrepcrsa odpa3oBanus U Hayku Poccuiickoii @enepanuu ot 06.04.2021 Ne 245
«O6 yrBepxaeHun Ilopsaka opraHuzanMM M OCYIIECTBJICHUS 00pa3oBaTeNbHOM
NeSITeIbHOCTH 110 00pa30BaTeIbHBIM MPOrpaMMaM BBICIIEr0 00pa30BaHUSI — MporpamMmam
OakanaBpuaTa, IporpaMMam CleluaIuTeTa, IporpaMMaM MarucTpaTyph»;

— IIpodeccronanbhpiii crangapt 25.053 Cpoenmanuct mno pa3paboTKe HEMEeTaUIMYECKUX
KOMITO3UIIMOHHBIX MaTepUalOB M MOKPBITUH B PaKeTHO-KOCMUYECKOW IPOMBILIIEHHOCTH
(yTB. mpuka3zoM MuHHCTEpCTBA Tpyla U colranbHOU 3ammThl Poccuiickoit deaepanun ot
03.09.2018 Ne 573n);

— IIpodeccuonansusiii crannapt 40.136 Crenpanuct B 006J1acTH pa3pabOTKH, COMTPOBOKICHUS
Y UHTETpallii TEXHOJIOTUYECKUX MTPOLECCOB U IIPOU3BO/ICTB B 00JIACTH MaTepHATIOBECHUS U
TEXHOJIOTUU MaTepuasioB (yTB. MpHKa3oM MMHHCTEpPCTBa TpyJda U COLMAIbHOM 3allluThI
Poccuiickoit @enepanuu ot 03.07.2019 Ne 477n);

— IIpodeccuonanbupiii crangapt 40.086 CrnenuaaucT Mo BHEAPEHUIO HOBOW TEXHHKH U
TEXHOJIOTUH B TEPMHMUYECKOM IpOM3BOJACTBE (YTB. NpuKazoM MuHHCTepcTBa Tpyna H
conuanbHOU 3anuThl Poccuiickoit @enepamuu ot 22.10.2020 Ne 741n);

— IIpuka3z MunucrepctBa oopazoBanust 1 Hayku PD ot 23.08.2017 Ne 816 «O06 yTBepkaeHuu
[lopsinka  mpuMeHEHHs ~ OpraHU3alMsIMHM,  OCYLIECTBISIOIIMMU  OOpa30oBaTEIbHYIO
NS TeNbHOCTb, JJEKTPOHHOTO O0YYeHHs, AMCTAHIIMOHHBIX OOpa30BaTElIbHBIX TEXHOJIOTUI
IIpU peaau3aluu 00pa3oBaTeNbHBIX IMporpaMm» [DNeKTpoHHBINH pecypc]. Pexxum moctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES
YEANEQYET/ (nata obpamenus: 15.04.2022);

— Ilpuxa3 MuHucTepcTBa Hayku U BbIcliero obOpasoBanus Poccuiickoir @enepauuu,
MunucrepcrBa mnpocsemienusi Poccuiickoit ®@enepaunn ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TMOATOTOBKE OOyJaromuxcs» [DneKTpoHHBIM pecypc]. Pexxum mocrtyma:
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http://pravo.gov.ru/proxy/ips/?docbody=&Ilink_id=0&nd=102850569&intelsearch=&firstDo
c=1/ (nara obparmenus: 15.04.2022);

— TlonmoxxeHue 00 OpraHU3AIMH U UCTIOIB30BAHUH 3JIEKTPOHHOTO O0YUYEHUS U TUCTAHIIOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHMH TpH peaiu3aluy  o0pa3oBaTEeNbHBIX MPOTPaMM B
benepanbHOM TOCYIapCTBEHHOM OIODKETHOM O0pa30BaTEIbHOM YUPEKIIEHUU BBICIIETO
obpazoBanust «Poccuiickuii  XMMHKO-TEXHOJIOTHYECKUH  yHuMBepcuteT umenun JI.U.
MenpeneeBa», npuHaToe pemeHueM YueHoro coeta PXTY um. J[.M. MenneneeBa ot
27.03.2020 r., mpotokon Ne 9, BBeieHHOE B jeiicTBHE MpuKkazoM pektopa PXTY um. ..
Mengeneea ot 27.03.2020 Ne 29 O] [DnektpoHHBIH pecypc]. Pexum pocryna:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_ EQIDOT_2.pdf nata
obpamenus: 15.04.2022);

— ITlonoxxeHue o MpakTUYECKOM MOATOTOBKE 00yyaronuxcs B geiepaibHOM TOCYJapCTBEHHOM
OFOPKETHOM 00pa30BaTEILHOM YUPEXKICHUU BBICIIETO 00pa3oBanus «POCCHIICKUIT XUMHKO-
TeXHOJIOrM4ecKkuil yuuBepcutetr umenu .M. MenaeneeBay, NpuHITOE pelICHUEM Y YEHOTO
coBera PXTY um. JI.M. Menneneesa ot 25.11.2020, npotokon Ne 4, BBeJIeHO B JIeCTBUE
npukazom pexkropa PXTY um. JI.U. Menneneesa ot 26.11.2020 Ne 117 O/ [DnexkTpoHHbIN
pecypc]. Pexum JOCTYyTIA:
https://muctr.ru/upload/university/departments/uu/local_doc/pologenie_prakt podgotovka 2
.pdf nara oopamenus: 15.04.2022).

I[Ipy ocBoeHMM JUCHMIUIUH M MNPAKTUK CTYACHTHl JIOJDKHBI ~ HCIOJB30BaTh
nH(OPMAIMOHHBIE W WH(POPMAITMOHHO-00Pa30BaTEIbHBIC PECYpPCHl CICIYIOIIUX IOPTAJIOB U
CalTOB:

— Cucrema (denepanpHbIXx 00pa3oBaTeNbHBIX MOPTaNOB. CHCTEMa OTKPBHITOrO OOpa30BaHUA.
Koncantunrosenii nenrp MOC OO PO [DOnexrponnsii pecypc] — Pexum gocryna:
http://www.openedu.ru/ (nara obpamienus: 15.04.2022).

— Hudopmanmonnas cucrema «EanHoe okHO JocTyna K oOpa3oBareiabHbIM pecypcam». URL:
http://window.edu.ru/ (nata oopamenus: 15.04.2022).

—  @®3IIO: coorBerctBue TpeboBanusiM PI'OC [DnexTpoHHBIA pecypc] — Pexxum moctyma:
http://fepo.i-exam.ru/ (nata obpaienus: 15.04.2022).

1.3. O0mas xapakTepucTHKa NPOrpaMMsbl 0akajaBpuara

Lesab10 nporpaMMbl 6aKaJaBpUaTa SBISIETCS CO3aHHE [T 00YJaIOIINXCS YCIOBUH ISt
nproOpeTeHus: He0OXOIMMOT0 Uil OCYIIECTBIECHUS MPO(ECCUOHATBHON JeSITeNbHOCTH YPOBHS
3HaHWH, YMEHHH, HAaBBIKOB, ONBITA JEATEIIFHOCTH M TIOATOTOBKM K 3alIUTE BBITYCKHOU
KBAJTM(PHUKAIIMOHHOHN paboThI.

[Tonyyenne oOpazoBaHHsI IO TMporpamMme OakajlaBpuaTa JOIYCKAeTCs TONBKO B
00pa3oBaTeNbHONW OpraHu3alMd BBICHIETO OOpa30BaHMs W HAayyHOW OpraHu3aluu (Jauee —
opraHu3arms).

OOyuenue o mporpamMMme 6akagaBpuaTa B OpraHU3aIluK OCYILECTBIISETCS B OUHOM hopme
oOyuenus. O6beM mporpaMMbl OakanaBpuara coctabisger 240 3a4eTHBIX €QUHMIL (Jajee — 3.€.)
BHE 3aBUCHUMOCTH OT (OpMbl OOyueHHs, MNPUMEHSEMBIX 00pa30BaTENbHBIX TEXHOJIOTHH,
peanu3ali TpOoTrpaMMbl OakalaBpHaTa C WCIOIB30BAaHUEM CETEBOM (OPMBI, pealn3aiuu
nporpaMMbl 6akajaBpuaTa Mo MHIMBUAYAJIbHOMY y4e€OHOMY IJIaHy, B TOM YHCJIE YCKOPEHHOMY
00y4eHuI0.

Cpoxk nomy4yeHus 00pa3oBaHus 110 MporpaMme OakanaBpHuara:

O06bem mporpaMmbl OakajiaBpuaTta, peau3yeMblil 3a OUH YUEOHBIN TOJ, COCTABIISIET HE
6onee 70 3.e. BHE 3aBUCUMOCTH OT (OpPMBI OOyuUeHHs, NPUMEHSIEMbIX 00pa3oBaTEIbHbBIX
TEXHOJIOTHH, pealn3aliil TporpaMMbl OakajaBpuaTa C HCIIOJIB30BAaHHEM CeTeBOH (HOpMBL,
peanu3alMM IMporpamMmbl OakajaBpuaTa [0 HWHAMBUAYAIbHOMY Yy4yeOHOMY TmaHy (3a
UCKJIIOYEHHEM YCKOPEHHOT0 00y4eHHUsl), a Mpu yCKOpeHHOM o0ydeHuu - He 6omee 80 3.e.

IIpu peanuzanuu nporpaMMbl OakajgaBpuaTa OpraHU3alMsl BOpaBe IMPUMEHSTh
AIIEKTPOHHOE 00YYCHHUE U JUCTaHIIMOHHBIE 00pa3oBaTelbHbIe TeXHONOTHH. [Tpr 00yueHwn uIr ¢
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OTrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0pOBbsI JJIEKTPOHHOE OOy4Ye€HHE U JUCTaHIMOHHBIE
o0Opa3oBaTeNbHbIE TEXHOJOTHH JOJDKHBI MPEAyCMaTpHBaTh BO3MOXKHOCTH IpHUEMa-Teperadn
MH(pOPMAaLIMU B IOCTYIHBIX 715 HUX hopmax.
Peanuzanus nmporpaMmsel OakajaBpraTa BO3MOKHA C UCIIOJIB30BAHUEM CETEBON (DOPMBI.
OOpasoBarenbHas JEATENBHOCTh 110 IporpamMMe OakajaBpuaTa OCYLIECTBISETCS Ha
rOCyIapCTBEHHOM sA3blke Pocculiickoil denepauuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM

HOPMAaTUBHBIM aKTOM OpPIaHH3aLMH.

CrpykTypa nporpaMmmMsl 6akajaBpuaTa BK/JIKYaeT 00513aTeIbHYIO YacTh (0a30By10)

H 4aCTh, GOPMHUPYEMYI0 YUACTHUKAMH 00pa30BaTeIbHbIX OTHOIIEHHH (BAPUATHBHYIO). JTO

o0OecrieunBaeT BO3MOYKHOCTh pEajU3alluy IporpaMM OakajlaBpuaTa, HMEIOIIHUX pa3IMuHYyIOo

HalpaBJIeHHOCTh (Ipoduib) 00pa3oBaHMsl B paMKax OJHOIO HAIIPABJIEHMs MMOATOTOBKY (anee —

HaNpaBJICHHOCTH (MPO(UIIb) TPOTPAMMBI).

IIporpamma 6akanaBpuaTa COCTOUT U3 CIEAYIOUINX OJOKOB:

— buox 1 «/lucuunnusael (MOLYIM)», KOTOPBIM BKJIHOYAET JUCLMILIMHBI (MOJIYJIH),
oTHoOcAlIMecs K 0a30BOM yacTU MPOrpamMMbl, U AMCLUUIUIMHBI (MOAYJIN), OTHOCSIIUECS K €€
BAPUATUBHON YaCTH.

— bnok 2 «lIpakTuku», KOTOpbII B HOJHOM O0BbEME OTHOCHUTCS K BapUAaTUBHON YacTu
IIPOrPaMMBI.

—  buok 3 «I"ocynapcTBeHHast UTOrOBast aTTECTALUA», KOTOPBIH B IOJIHOM 00bEME OTHOCUTCS K
0a30BOI1 YacTH MpOrpaMMBbl M 3aBEpIIAETCS NMPHUCBOSHHEM KBaTH(HKAIWK, YKa3aHHOH B
[epeyHe CIEUUaJbHOCTEHl W  HampaBlIeHMH MOATOTOBKM  BBICIIEro  0Opa3oBaHuS,
yTBepkaaeMoM MuHuctepcTBoM 00pazoBanus U Hayku Poccuiickoit denepannu.

Crpykrypa nporpammsbl 0aKajiaBpuara

O6beM mporpaMMmel OakajgaBpuara
CrpykTypa nporpammsl 6akaiaBpuara 1 ee OJIOKOB B 3aYETHBIX
eIMHULIAX
broxk 1 JcuumiuHel (MOIYIN) He MeHee 200
bnok 2 [TpakTuka He meHee 20
biok 3 I'ocynapcTBeHHast NTOTOBast ATTECTALIMS HE MeHee 6
O06beM nporpaMmbl 6akajaBpuaTa 240

B brnok 1 «/lucuumuinsel (MOAYNN)» BXOJAT 00s3aTeIbHbIE TUCIMIIMHBI U JUCHUIUINHB,
dbopMupyemMble yuacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

JucuuruinHel (MOLysM) 1o guitocodun, ucropuu (ncropuu Poceuu, BceoOieit nctopun),
MHOCTPaHHOMY SI3bIKY, 0€30ITaCHOCTH KU3HEACSITEIbHOCTH PEATU3YIOTCS B paMKax 00s13aTeIbHON
yacti broka 1 «/lucuumiuasl (MOaynn)» mporpaMmsbl OakanaBpuaTta. O0beM, colepkaHue U
NOPSAJOK pealu3aluy YKa3aHHBIX JUCHUIUIMH (MOJYyJeH) OIpeAensioTcs opraHu3anueit
CaMOCTOSITENIBHO.

[Iporpamma OakanaBpuata OOECHEUYMBAET peATH3ANUI0 JAUCIUIUIMH (MOJyJel) T0
(bu3nUecKoil KynbType U CHOpTY:

B 00beMe He MeHee 2 3.€. B pamkax biioka 1 «/lucuummuael (MoIynn)»;

B 00beMe He MeHee 328 akaJeMHUYEeCKHX YacoB, KOTOPbIE SBIIAIOTCS 00s3aTeIbHBIMU IS
OCBOEHUS, HE TIEPEBOSTCA B 3.€. U HE BKJIIOYAIOTCS B 00BbEM ITPOrpaMMbl OakanaBpuaTa, B paMKax
AJIEKTUBHBIX TUCIMIUIMH (MOAYJIEH) B OUHOU (hopme 0O0ydeHusl.

JucuummuHel (MOIyau) M0 (QU3NYECKONW KYJIbTYpe U CIOPTY PEalu3ylOTCs B MOPSJIKE,
ycraHoBiaeHHOM Opranunzanuei. Jlnsg maBanunoB u jun ¢ OB3 Opranuzanus ycTaHaBiIMBaeT
0COOBIN OPSAAOK OCBOCHMSI TUCIUIUINH (MOAYJeH) o (pu3ndeckoit KyJbType U CIIOPTY C YUETOM
COCTOSIHUS MX 3/I0POBBSI.

B bnok 2 «IIpakTuka» BXoAAT yueOHas U MPOU3BOJICTBEHHAs MPAKTHKH (J1aee BMECTe -
MPAKTHKN).

Tunel yueOHOH NpakTHKY:



- 03HAaKOMMTEIbHAS IIPAKTHUKA;

- TEXHOJIOTN4ecKas (MPOEKTHO-TEXHOJIOTNYECKasi) MPaKTHKA.

Tunel NpOU3BOICTBEHHON ITPAKTUKHU:

— 9KCILTyaTallMOHHAs [TPAKTHKA;

— [IpeIUIUIOMHAs PAKTHKA.

IIpu paspaboTke mporpamMm OakajlaBpuaTa OpraHu3alisl BbIOMpAeT TUIBI MPAKTUK B
3aBHCUMOCTH OT BHJIOB JICATEIILHOCTH, Ha KOTOPbIE OPUEHTHPOBAaHA MporpaMMa OakajgaBpuara.
Opranu3anus BIpaBe HPEJyCMOTPETh B IporpaMMe OakajgaBpuaTa HHbIE THUIBl IPAKTUK
JIOMOMHUTENBHO K ycraHoBiIeHHbIM @PI'OC BO mno wnanpasienuto mnoaroroBku 15.03.02
TexHoI0OrHYecKHe MAIIMHBI U 000py10BaHue (YPOBEHb OaKkaaBpHuara).

VYyeOHast ¥ (WIM) MPOU3BOJCTBEHHAs MPAKTUKU MOTYT MPOBOJIUTHCA B CTPYKTYPHBIX
NOpa3CIICHUSAX OPraHU3aLNu.

JUist nUI ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS BBIOOD MECT MPOXOXKICHHUS
IPAaKTUK YYUTHIBAET COCTOSIHUE 3J0POBbs U TPEOOBAHUS MO JOCTYITHOCTH.

B binok 3 «l'ocynapcTBeHHast UTOroBasi aTTECTALUSA» BXOJAT:

BBIIIOJTHEHUE, IOATOTOBKA K  MpoOLENype 3alluThl W  3allUuTa  BBIITYCKHOU
KBaJIM(DUKALIMOHHOM paboThI.

IIporpammsbl GakanaBpuara, cojepKalllue CBEICHMS, COCTABISIOLIME T'OCYIAPCTBEHHYIO
TaliHy, pa3pabaThIBaIOTCS W PEATH3YIOTCS C COOJIIOJICHHEM TpeOOBaHUH, NPETyCMOTPEHHBIX
3akoHoJaTeabcTBOM Poccuiickoit denepanuy 1 HOPMaTUBHBIMH [IPABOBBIMU aKTaMU B 00J1aCTH
3aIIUTHI TOCYAAPCTBEHHOM TAHBI.

IIpu pa3paboTke mporpammbl OakajnaBpuaTa oOOydarIUMCS  0OecreurBaeTCs
BO3MOXXHOCTh OCBOCHHUS JJIEKTHBHBIX IUCHUIUIMH (MOZyned) M (aKyIbTaTUBHBIX AMCUUILUINH
(Momyeit).

@daxkynpTaTUBHBIE JUCHMIUIMHBL (MOJYJIM) HE BKJIIOYAIOTCS B O0BEM IMPOrpaMMBbI
OakanaBpuara.

B pamkax mnporpamMMbl OakamaBpuara BBIIENAIOTCA 00s3aTeNbHAs 4YacTh M YacTh,
dopmupyemas ydacTHUKaMH 00pa3oBaTelbHbIX oTHOEHUH. K 00s13aTeIbHON YacTH porpaMmbl
OaxanaBpuaTa OTHOCATCS AUCLUILUIMHBI (MOAYJIN) U MPAKTUKH, oOecreunBaronme GopMiupoBaHue
obmenpogeccuoHanbHbIX KoMieTeHuuH, onpenensiembix @PI'OC BO. B obs3arenbHyro 4acTh
porpaMMsbl OakajgaBpuaTa BKJIIOYAIOTCS, B TOM YHCIIE:

JTUCIUILTAHBI (MOTyNH), yKazaHHble B myHKTe 2.2 ®T'OC BO;

JUCHUIUIMHBL (MOAYNIM) MO (PU3NYECKON KYyJIbTYpe U CIOPTY, pealu3yeMble B paMKax
bnoka 1 "{uctumiunsl (Moxynu)".

JycuuniuuHel (MOAYJIHM) M MPAKTUKU, obecrieunBarone (opMUpOBaHUE YHUBEPCAIbHBIX
komnereHimid, ompenensembix PI'OC BO, a Takxke mnpodecCHOHATbHBIX KOMIIETEHIHH,
onpezaensieMbix OpraHuzanueil cCaMOCTOSITENIbHO, MOTYT BKJIIOYAThCSl B 00S3aTEIbHYIO YacTb
nporpaMMbl OakajaBpuaTa M (WIM) B 4acTb, (POPMUPYEMYIO y4aCTHHKaMHM 0Opa3oBaTelIbHbBIX
OTHOILICHHUH.

O0bem 00s3aTenbHOM yacTu 0e3 ydyera oObeMa rocyJapCTBEHHON MTOTOBOM aTTecTalluu
JIOJIKEH COCTaBIIATh HEe MeHee 60 MpoLeHTOB 0011ero o0bemMa nporpaMmmsl OakanaBpuara.

Opranu3anus JOKHA NPeAOCTaBlIATh MHBaMUAaM U junaM ¢ OB3 (mo ux 3asBieHuro)
BO3MOXKHOCTh OOY4YEHHs MO TporpamMme OakajgaBpuaTa, YYUTHIBAIONIEH OCOOCHHOCTH WX
NCUXO(DHU3UUECKOTO PA3BUTHUSA, HHIUBUAYAJIbHBIX BO3MOXKHOCTEH W TP HEOOXOIMMOCTH,
oOecrneunBaromiel KOPPeKIUIO HAPYILIEHU I pa3BUTHUS U COLUMAIBHYIO aJJalTal[MI0 YKa3aHHbIX JIULL.

Peanuzanus yactu (4acteil) mporpaMMel 6akajgaBpuaTa U MPOBEAECHUE IOCYJapCTBEHHON
UTOTOBOW aTTEeCTallud, B paMKaX KOTOPOH (KOTOPBIX) MO OOYYaIOIIMXCS JOBOJAATCSA CBEIACHUS
OTPaHUYEHHOTO JOCTyna MU (WIM) B YYEeOHBIX IIENsAX MCIONB3YIOTCS CEKpeTHbIE 00pa3iibl
BOOPY>KEHUS, BOCHHON TEXHUKHU, UX KOMIUIEKTYIOIINE U3JIENINS, HE I0NyCKAeTCs ¢ IPUMEHEHUEM
3JIEKTPOHHOT'0 O0YYEHUs, TUCTAHMOHHBIX 00pa30BaTEIbHBIX TEXHOIOT U

1.4. TpeOoBaHus K MOCTYNAKOLIEMY



TpeGoBanusi Kk mHocTynaroUieMy ONPEAEISAOTCs (eaepalbHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpaszoBanusi, B ToM umcie Ilopsakom mpuema Ha oOyueHHe MO 00pa30BaTENbHBIM
nporpaMMaM BbICIIEr0 0Opa3oBaHUS — HIporpaMMaM OakajlaBpuaTra Ha COOTBETCTBYHOILUM
y4€OHBIN TO.

2. XAPAKTEPUCTHUKA TPO®ECCUOHAJIBHOM JESATEJIBHOCTH
BBIITYCKHHMKOB, OCBOUBLIUX TPOI'PAMMY BAKAJIABPUATA

2.1 OGnacte mnpohecCHOHAIBHOW JesTeldbHOCTH U cepa mpodeccnoHaTbHON
NeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIFOYALT:

25 PakeTHO-KOCMHYECKas POMBIIUIEHHOCTH;

40 CkBO3HBIC BUIBI IPOPECCHOHATBHOMN JIEATEILHOCTH B MPOMBINUICHHOCTH (B cdepax:
TEXHOJIOTUYECKOTO OOECIIEYEeHHUsI 3arOTOBUTEIHHOIO MPOM3BOACTBA HA MAIIMHOCTPOUTEIHHBIX
OPEINPUATHSIX; TEXHOJIOTHYSCKOH IOATOTOBKM IPOU3BOJACTBA JIETANICH MAITMHOCTPOCHUS;
MPOSKTUPOBAHUS MAIIMHOCTPOUTEIBHBIX IMPOU3BOJCTB, MX OCHOBHOTO M BCIIOMOTATEIILHOTO
000pyIOBaHUsl, MHCTPYMEHTAJIBHON TEXHUKH, TEXHOJOTHUYECKOW OCHACTKH; MPOCKTHPOBAHHUS
TPAHCIIOPTHBIX CHUCTEM MAITUHOCTPOUTEIBHBIX IPOM3BOJCTB; pPa3pabOTKH HOPMATHBHO-
TEXHUYECKOH W TIUIAHOBOW JOKYMCHTAIlMHM, CHCTEMbl CTaHAApPTHU3AlUUd M CEPTHPHUKAIHM;
pa3paboTKU CpPEACTB M METOJOB HMCHBITAHMKA M KOHTPOJII KadeCcTBAa MAIIMHOCTPOUTEIHHOM
MPOIYKIINH).

BBITyCKHUKH MOTYT OCYIIECTBISTH MPO()ECCHOHAIBHYIO JCSATCILHOCTh B JIPYTHX
00JacTax MpoeCCHOHAITBHON IeATeILHOCTH U (WiH) cdepax nmpodhecCHoHaATbHOMN IS TSIBHOCTH
IIPH YCIIOBUU COOTBETCTBHSI YPOBHS MX 00pa30BaHUS U IMOJYICHHBIX KOMIIETCHIIHA TPEOOBAaHUSAM
K KBaTu(UKaIuu paboTHUKA.

2.2 Tunsl 3aga4 ¥ 337a4d NPOPECCHOHAIBHON AEATENBHOCTH, K KOTOPBIM TOTOBSTCS
BBIIIYCKHUKH B paMkax ocBoeHust OOII OakanaBpuara:

- IPOEKTHO-KOHCTPYKTOPCKHE;

- IPOU3BOICTBEHHO-TEXHOJIOT MYECKHE.

2.3 OObekTaMu TPO(PECCHOHATIBHON JIESITEIbBHOCTH BBITYCKHUKOB, OcBouBIIHX OOII

OakanaBpuaTa, WU 001acThI0 (00JIaCTSIMH) 3HAHUS SBISIOTCS:

—  TEXHOJIOTMYECKHE MAIlIUHBI U 000PYAOBaHNE PA3IUYHBIX KOMILIEKCOB;

—  TPOU3BOJCTBEHHBIE TEXHOJOTMYECKHE MPOIECChl, MX pa3paboTKa M OCBOCHHE HOBBIX
TEXHOJIOTHI;

— cpencTtBa UH()OPMAIIMOHHOTO, METPOJIOTHYECKOT0, TUArHOCTUYECKOTO U YIPaBICHUYECKOTO
obecrieueHNsT TEXHOJIOTHUECKUX CHCTEM JUIS JJOCTHKCHHS Ka4eCTBA BHIITYCKACMBIX W3JICIIHIA,

—  HOPMATHUBHO-TEXHHYECKAs JOKYMEHTAIIUs, CHCTEMBI CTAaHIAPTU3AIMN U CEPTHPUKAINY;

—  TEXHOJIOTMYECKas OCHACTKA W CPEJCTBA MEXAaHM3AIMA W aBTOMATH3AIUH TEXHOJOTUICCKIX
MPOLIECCOB, BaKyyMHbIE M KOMIIPECCOPHBIE MAIIMHBI, THAPABIMYECKHE MAIIUHBI,
THJIPOTIPUBOJIBI M THAPOITHEBMOABTOMATHKA;

—  CpeICTBa MCIBITAHUH M KOHTPOJIS KAYeCTBA TEXHOJIOTHUSCKUX MAIIUH U 000PYyI0BaHHUS.

3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepxanne W OpraHm3anus oOpa3oBaTelnbHOTO mporecca mpu peanuzaruu OOl
BeICIIEr0  OOpa3oBaHMs — OakajaBpuar 10  HampamieHuto mnoxarotoBku  15.03.02
TexHosiOrM4YecKkre MAIIMHBI U 000PYI0BaAHUE PETIIAMEHTUPYETCS:

- y4eOHBIM TIJIAHOM;

- KaJIeHAApHBIM y4eOHBIM IpaduKoM;

- pabouyrMu porpaMMaMy JUCIUIUIMH (MOyJei);

- pabouuMH porpaMMaMy MpaKkTUK;

- IIPOrpaMMOil rOCyAapCTBEHHOM HTOTOBOM aTTeCcTally;



— (hoHIaMU OIICHOYHBIX CPEJICTB;

— METOJIMYECKUMH YKa3aHusAMH 1o cooTBeTcTBYIOMEeH OOII;
- paboueii mporpaMMoi BOCTIMTaHUS;

- KaJICHJAApHBIM I[IJIJAHOM BOCIHUTATEIbHOU PabOTHI.

3.1 Y4eOnblii mi1aH

VYuebnsrii ian OOIT GakanaBpuara BKIIOYAET NEPEUCHb TUCIUIUTHH (MOYJIei ), MPaKTHK,
aTTECTAllMOHHBIX MCIBITAHUNA IPOMEXKYTOUYHONH M TOCYAapCTBEHHOM HMTOrOBOIl arrecTanuu
00yJaromuxcs, APyruX BUIOB yUEOHOH NEATEIBHOCTH C YKa3aHHEM HMX 00beMa B 3a4ETHBIX
€MHUIIAX, TOCIEA0BATEILHOCTH U PaCHpE/ICNICHUs 10 NepruoaM 00y4eHHUsI; BblaeIseTCs] 00beM
KOHTaKTHOW pa0OTHl OOyYalOIIUXCS ¢ MmpenojaBatesieM (MO BHAAM YYeOHBIX 3aHSATHH) U
CaMOCTOSITeNIbHOM paboThl OO0y4aroUMXcs B aKaJeMHYeCKUX (acCTpOHOMHUYECKHX) yacax. [lms
KaXI0M TUCHMIUIMHBI (MOJYJIs) M MPAKTHUKU YKa3bIBaeTcs (hopMa MPOMEKYTOYHON aTTeCTaluu
oOyyJaronuxcs.

Y4eOHbIii I71aH NPEACTABIEH B IPUIOKEHHH.

3.2 KasenaapHblii yueOHbIH rpaduk

ITocnenoBarenbHOCTh peav3alliy MIpOrpaMMbl OakajaBpuaTa IO roJaM U ceMecTpam
(BKJIOYAst TEOPETHUECKOE 00YUEHHE, IPAKTUKH, IPOMEKYTOUHBIE U FTOCYAAPCTBEHHYIO UTOTOBYIO
aTTeCTalluy, KaHUKYJIbI) IPUBOJAMUTCS B KAJIGHAAPHOM Y4eOHOM Ipaduke.

Kanennapusiii yaeOHBIN TpaduK MPEACTABICH B MPHIOKEHHH.

3.3 PaGoune nporpaMMbl JMCUMILUINH (MO1YJIei)
B OOIl OakanaBpuaTa B NPUIOKEHUU TPEICTABICHBI Bce paboure MporpaMMbI
JTUCIUIIIUH (MOJTyJIeH).

3.4 PaGoune nporpaMMsbl NPaKTHK

OOII 6akanaBpuara npeaycMaTpuBaeT JOCTATOYHBIN i (POPMUPOBAHUS, 3aKPEIUICHUS U
Pa3BUTHS MPAKTUYECKUX HABBIKOB M KOMIIETEHIIMNA 00BeM MpakTHku. IIpakTuka mpeactaBisieT
coOoi BMJ y4yeOHBIX 3aHATHUI, HEMOCPEICTBEHHO OPUEHTHUPOBAHHBIX Ha MPO(EeCCHOHAIBHO-
MPAKTUYECKYI0 TOATOTOBKY oOyuwatomumxcs. [lpakTuka 3akpemisieTr 3HAaHUA M yMEHUS,
npruoOpeTaemMble 00yJaIOUIMMUCS B PE3YJIbTaTe OCBOSHHS TEOPETUUECKUX KypCOB, BEIpaOaThIBaeT
MPAKTUYECKHE HAaBBIKM U CIOCOOCTBYET KOMIUIEKCHOMY (OPMUPOBAHHMIO YHUBEPCAJIbHBIX,
o0mienpogeccuoHaNbHbIX, MPO(EeCCHOHAIBHBIX KOMIleTeHIUH oOyvatomuxcs. [Iporpammbl
MPAKTUK MPUBEIEHBI B IPUIIOKEHUU.

[Tpu peanuzanyu OOII 6akanaBpuaTa mpeaycMaTPUBAIOTCS CIEAYIONIUE BUABI MPAKTUK:

- VYyeOHast mpaKTHKA: 03HAKOMHUTENbHAS MPAKTHUKA;

- VYyeOHast mpaKTHKA: TEXHOJIOTHYECKas (MMPOSKTHO-TEXHOIOTHYECKast) PaKTHUKA;

- [Ipou3BoaCTBEHHAS NMPAKTUKA: SKCIUTYyaTAl[MOHHAs IPAKTHKA;

- [IpousBoicTBEHHAs IPAKTHKA: HAYYHO-UCCIIE0BaTeNbCKas paboTa.

[IpakTtuka ocymectsisiercs B PXTY um. J[.. Menzeneesa u (Uau) Ha NPEANPUATHUSAX, C
KOTOPBIMH 3aKJIFOYEHBI IOTOBOPBI O MPAKTUYECKON MOATOTOBKE.

3.5 lIporpamma rocygapcrBeHHoil urtorosoi arrecranun (I'MA)

[Iporpamma rocyaapCTBEHHOM HMTOTOBOM aTrTecTaluM sABiseTca npuioxkenueM k OOIL
OakanaBpuaTa.

B rocynapCTBEHHYyH0 HUTOrOBYHO aTTECTAllMI0 BXOJAT BBINOJHEHWE, IOJArOTOBKA K
MPOLEAYPE 3AIUTHI U 3aLIUTA BHITYCKHONW KBATU(DUKAITMOHHON pabOTHI.



3.6 ®oux ouenovynbix cpeacts (POC)

®OC cozmaercs B coorBercTBUU ¢ TpedoBanmsimu PI'OC BO mna arrecranuu
oOydJaroluxcsi Ha COOTBETCTBHE UX YYEOHBIX JIOCTH)KEHHUH IOATANHBIM TpeOOBaHUSM
cootBercTByromeii OOIl OakanmaBpuaTta Ui MPOBEACHUS TEKYIIETO OLIGHUBAHHS, a TaKkKe
MPOMEXKYTOUHOH arrectanuu odydaronuxcs. @POC sBIIEeTCS COCTAaBHOW YacThl0 HOPMATHBHO-
METOJAMYECKOT0 00eCreueHus] CUCTEMbl OLEHKM KauecTBa OocBoeHus oOydaroumucs OOI,
BxoauT B coctaB OOII 6akanaBpuara.

DOC — KOMIUIEKT METOJMYECKMX MaTepUaioB, HOPMUPYIOLIMX MPOLEAYypbl OLECHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.e. yCTAHOBJICGHHS COOTBETCTBUS  YU4EOHBIX  JOCTH)KEHUM
3aIIaHUPOBAHHBIM pe3yibTaTaMm o0ydeHuss W TpeboBanusim OOIl OakanmaBpumara, padoumx
pOrpaMM AUCLUMILIUH (MOAYJEH) U MPAKTHUK.

®OC chopmMupoBaH Ha OCHOBE KITFOYEBHIX TPUHITUIIOB OLICHUBAHHUS:

—  BaJIMJIHOCTH: OOBEKTHI OLEHKH JOJDKHBI COOTBETCTBOBATH [TOCTABJIEHHBIM LIEISIM O0YUEHMS;

—  HAQJEKHOCTU: UCIOJB30BAaHUE €IMHOOOPA3HBIX CTAaHAAPTOB U KPUTEPUEB JJISl OLIEHUBAHUS
JIOCTHKCHMIA,

—  OOBEKTUBHOCTHU: Pa3Hble O0ydYarolIuecs IOJHKHBI UMETh PaBHBIE BO3MOXKHOCTU TOOUTHCS
ycrexa.

®OC no gucuuminHam, npaktukam, ['MA npuBeneHbl B IPUIOKEHUH.

WNuBanuaaM u n1uiaM ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMU 3JI0POBBS (TI0 MX 3asBIICHUIO)
IPEJOCTABISETCS BO3MOXKHOCTh 00yuerus mo OOII 6akanaBpuata, yauThIBaIOLIEH 0COOCHHOCTH
UX TMCUXO(U3MUECKOTO Pa3BUTHUS, MHAWBHUIYATbHBIX BO3MOXKHOCTEH M, IPU HEOOXOIMMOCTH,
oOecrnieunBaroIlel KOPPEKIMIO HApYIIEHUI pa3BUTHS U COLIMATIBHYIO aJalTallHIo.

3.7. PaGouass nporpaMMa BOCIIUTAHUS
Pabouas mporpamMma BOCHHUTaHUs, pa3paboTaHHAs M YTBEp)KICHHas 0Opa3oBaTeIbHOU
OpraHu3aiueil, omnpeaenasieT KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OCYLIECTBISIEMOM B
0o0pa3oBaTeNbHONW OpraHU3alliid BOCIUTATEIbHONM pPabOThl MO COOTBETCTBYIOIIEH OCHOBHOM
00pa3oBarebHON MTporpamme:
—  1elNb, 33J1a4M, OCHOBHBIE HAIIPaBJICHUs U TEMbl BOCIUTATEIbHOU PabOThI;
— BO3MOXHbIE (OpMBI, CpeAcTBA W METOAbl BOCIUTAHUS, BKJIKOYas HCHOJb30BAHUE
BOCIUTATEIHHOI0 MOTEHIIMANA AUCHUIUINH (MOTyeil);
— MOAXOAbl K WHAMBHUIYyaIM3allUM COJEp)KaHUS BOCIUTAHHUA C YYETOM OCOOCHHOCTEH
o0yJaronumxcs;
— moka3arenu 3((EKTUBHOCTH BOCHUTATEIbHOM pabOThl, B TOM YHCIE IUIAHUPYEMbIE
JIMYHOCTHBIE PE3yJIbTaThl BOCIUTAHNUS, U HHbIE KOMITOHEHTHI.

3.8. KajiennapHblIii 1aH BOCIIMTATEJILHOM PadoThI

Kanenmaphuelii nnaH BocnuTarenbHOM paldOTHI, pa3paOOTaHHBIM M YTBEP)KIEHHBIN
o0pa3oBaTeNbHON OpraHu3alMen, colepKUT KOHKPETHBIM MepeueHb COOBITUN M MEepONnpHITHI
BOCIMTATEIbHOW HAIpPaBIEHHOCTH, KOTOPbIE OPraHU3YIOTCA U IPOBOASTCS 00pa3oBaTEIbHOMN
opranuzanel u (WiM) B KOTOPbIX OOpa3oBaTeibHas OpraHu3als NPUHUMAeT ydacTHe, B
COOTBETCTBUU C OCHOBHBIMH HAlpaBJICHUSIMH U TEMAMU BOCIUTATEIbHON pabOThl, BEIOpaHHBIMU
¢dbopmamu, cpeicTBaMH U METOAAMHU BOCITUTaHUS B y4eOHOM TOAY HIIU TEpHOE O0yUCHHUS.

4 PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMbI BAKAJIABPUATA

CoBOKYNHBIN 0XHJaeMbIii pe3yiabTaT oOpa3zoBaHus Mo 3aBepuieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaesnsercs NpuoOpeTaeMbIMU BBITYCKHUKOM KOMIIETCHIHMSMH, T.€. €ro
CIIOCOOHOCTSIMU TMPUMEHATh 3HAaHUS, YMEHUS, HaBBIKM M JIMYHbIE KAaueCTBa B COOTBETCTBUU C
3aauaMy Mpo(hecCHOHAIbHON JeITeIbHOCTH.

B pesynbrare ocBoenuss OOIl OakanaBpuaTa y BBIIYCKHUKA JOJKHBI OBITH
chopMHpOBaHbI YHUBEpPCAIbHbIE, 0011enpodeccuoHanbHble U MpodheccHoHaIbHbIE KOMIETEHIUH.

Brimycknuk, ocousmmii OOII, nomken 001anath CaeayOmUMA KOMIETESHITUSIMH.



4.1 y}lI/IBepcaJIBHbIe KOMIICTCHUMHU BbINTYCKHUKOB U HHAUKATOPbI UX TOCTHKCHUSA

HaumenoBanue kareropuu | Kox u HaumeHoBanue | Koa n HauMeHoBaHue MHIUKaTopa goctuxkeHus YK

(rpymrbl) YHUBEPCAJIbHBIX | YHUBEPCATBHON KOMIIETEHLIUU

KOMIIETSHIIUHA BBIIYCKHHKA

CucremHoe u kputnueckoe | YK-1. Crocoben | YK-1.1 3nHaer MeTonapl TOMCKA, KPUTHYECKOTO aHalM3a M CHUHTE3a

MBIIIIJICHHE OCYIIECTBIISATH MOUCK, | ”HPOPMAIMH, TPUMEHEHHUSI CHCTEMHOTO I10X0/1a, OCHOBAHHOT'O Ha HAYYHOM
KPUTUYECKHI aHAJIN3 U CUHTE3 | MUPOBO33PEHHUH IIPH PELICHUH 33134 NPO(ecCHOHAIBHON eI TeIbHOCTH
uH(popMaIuuy, npuMmeHath | YK-1.2 YMeer HaxoauTh M KPUTHUYECKU aHAIM3UPOBATh HHQOPMAIIHIO,
CHUCTEMHBIH  TOAXOJ IS | HEOOXOIUMYIO /ISl pEIIeHus 3a1a4 MPOo(hecCHOHATBHON AEATEIbHOCTH
penieHus noctaBieHHbIX | YK-1.3 Brnaneer HaBbIkaMHu pacCMOTPEHHSI BO3MOKHBIX BAPUAHTOB PEIICHUS
3a/1a4y 3aJ1a4M, OLICHUBAHMSI UX JIOCTOMHCTB U HEJIOCTATKOB.

Pa3pabotka u peanuzanus npoektoB | YK-2. Cnocoben omnpenensats | YK-2.1 3naer mpaBuia U yCIOBHOCTU MPH BBIMOJTHEHUH KOHCTPYKTOPCKON
Kpyr 3aJad B  paMKax | JJOKyMEHTalUU IPOEKTa
MIOCTaBJIEHHOM eI u | YK-2.2 Ymeer onpenenats crnocod penieHuss KOHKPETHOW 3aauu MPOeKTa,
BBIOMPATH ONTUMAaJIbHBIE | BEIOUpAs ONTHUMAJIBHBII CHOCOO0 M MCXOHAd U3 JEHUCTBYIOIIMX MpaBUI U

CIOCOOBI UX PELICHUS, UCXOS
W3 JICUCTBYIOIIMX MPABOBBIX
HOPM, HMEIOLIUXCA PECYPCOB
Y OTpAaHUYEHUN

FPAHUYHBIX YCJIOBUH NIPU BBINOJHEHUU MPOCKTHOM JOKYMEHTALMH M
MMEIOIINXCS PECYPCOB U OTPAaHUYEHUH

VYK-2.3 Bnageer cmocobamMu W TmpueMaMu HM300paKEHHUS DIEMEHTOB
XUMHUYECKOTO 00OpYIOBaHMS B OAHOW M3 TpaUUeCKUX CHUCTEM, HAaBBIKAMU
MIPOEKTUPOBAHUS MPOCTEUIINX aNNapaToB XUMUYECKON IPOMBIIIEHHOCTH

Komanzgnas pabota 1 1uaepcTBo

VYK-3. Crocoben
OCYULIECTBIISITh COLIMAIBHOE
B3aMMO/JIEUCTBUE "

pCaIM30BbIBATE CBOIO POJIb B
KOMaHC

VK-3.1 3HaeT OCHOBHBIE THUIBI COLMMAIBLHBIX B3aUMOIENUCTBUNA U COL[MAIILHO-
MICUXOJIOTUYECKHE KpUTEpUN 3P PEKTUBHOCTH YIIpaBIEHHS KOJIEKTUBOM
VYK-3.2 YmMmeer B3auMOAEWCTBOBATh C JPYTMMH WIEHAMU KOMAaH]Ibl, B TOM
qucJie y4acTBOBAaTh B 0OOMeHEe HH(OpMaIueil, 3HaHUSIMH U OIIBITOM

VYK-3.3 Brnageer cnoco0aMu MOTHBAIH YWIEHOB KOJIJIEKTUBA K IMYHOCTHOMY
U IpoecCHOHATBHOMY Pa3BUTHIO

KommyHukanus

YK-4. Crniocoben
OCYIIECTBIISATh JIEJIOBYIO
KOMMYHHKAIIMIO B YCTHOM H
NUCbMEHHOW  opMax  Ha
rocy/1apCTBEHHOM A3BIKE
Poccuniickoit  ®Denepauuu U
MHOCTPaHHOM(BIX) sI3bIKE(aX)

VK-4.1 3HaeT OCHOBHbIE TpUEMBl U METOAbl pedepupoBaHUs U
AHHOTHPOBAHUS JIMTEPATYpPhl IO CIEHUAIBHOCTH, TNpPUEMbl pPabOThl C
OPWUTMHAJIBHOM JINTEPATypPOH MO CIIEHUATIBHOCTH

VYK-4.2 VYwmeer wucnonap30BaTh HHGOPMAMOHHO-KOMMYHUKALIMOHHBIE
TEXHOJIOTHH IPH MOMCKE HEOOXO0AUMON MH(OpPMALMK B MPOLIECCE PEIICHUS
CTaHJAPTHBIX KOMMYHUKATHUBHBIX 3aJad Ha T[OCYJapCTBEHHOM W
WHOCTPaHHOM SI3bIKax
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VK-4.3 Bnaseer BeieHUEM JIEIOBOW MEPENUCKH C YYETOM OCOOCHHOCTEH
CTWIMCTHKH O(DUIIMATIBHBIX M HEO(MHUIMAIBHBIX MHCEM, COLMOKYIBTYPHBIX
paznmuunii B ¢dopmare KOPPECIOHIEHIMM Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3BIKaX

MexXKynbTypHOE B3aMMOICHCTBUE

YK-5. Criocoben
BOCIIPHHUMATh
MEXKYJIbTYPHOE
pa3HooOpa3ue oOimecTBa B

COLIMAIBHO-UCTOPHYECKOM,
THYECKOM U (prtocopckom
KOHTEKCTaX

VYK-5.1 3Haer 3THO-KYJIbTYpHbIE U COIMATBHO-TIOJUTHYECKUE IPOLIECCHI
CTaHOBJICHUS] POCCUMCKON IrOCYIapCTBEHHOCTH

VK-5.2 VYmeer mnoHuMaTh M aHAJIUM3UPOBaTb MHMPOBO33PEHUECKHUE,
COLMaJIbHBIE U UHJMBUIyaJIbHbIE IPOOJIEMbI COBPEMEHHOM KU3HU

VYK-5.3 Brnageer HaBblkamMu (GHIOCOPCKOW KyJIbTYphl Ui BBIPAOOTKH
CHUCTEMHOTI'0O LIEJIOCTHOIO B3IJIs1a HAa AEUCTBUTEILHOCTD

CaMoopranuzanusi U caMmopa3BUTHE
(B TOM umCIE 310pOBbECOCPEIKEHUE)

VYK-6. CnocobeH ymnpaBisTh

CBOMM BpEMEHEM,
BBICTPANUBATh u
pean30BbIBaTh  TPAEKTOPHIO
CaMOpa3BUTHS HAa  OCHOBE

IPUHLIMIIOB 00pa3oBaHUsA B
TE€YEHHUE BCEH JKM3HU

VK-6.1 3Haer conuanbHO-TICUXOJOTUYECKHE TEXHOJOTUM Ppa3BUTHUS U
caMOpa3BUTHUSA

VYK-6.2 VYmeeT KpUTHYECKH OlLICHMBaTh A(P()EKTUBHOCTH HCIIOIb30BAHUS
BPEMEHHU U JPYTUX PECYPCOB MPHU PEIICHUH ITOCTABICHHBIX 3a/1a4

VYK-6.3 Bnaaeer mnpuemamMu aHanu3a COOCTBEHHBIX JICUCTBUH TIpH
YIpaBJICHUHU KOJUIEKTUBOM M TIPU CaMOOPTaHU3AIIT

CamoopraHu3ainus ¥ CaMOpPa3BUTHE
(B TOM 4mcIe 3A0pOBbecOEpEKEHNUE)

VK-7. Crocoben
MOJIIEP>KUBATH JIOJIKHBIN
YPOBEHD (bu3nIecKou
MTOATOTOBIICHHOCTH It
oOecleyeHus  ITOJHOLICHHOM
CcoIMaJIbHOM u
npodecCuOHATIbHON
JIeITeIIbHOCTH

VYK-7.1 3naer poinb 1 3HaueHue GU3NYECKON KYJIbTYphI B )KU3HH U€IOBEKa U
o01ecTBa; BUABI (PU3NYECKUX YIPaKHEHH; HAyYHO-TIPAKTHUECKUE OCHOBBI
(bu3NYeCKoil KyIbTYpHI U 37J0pPOBOTO 00pa3a KU3HU

VYK-7.2 VYmeer HCIONB30BaTh OCHOBBI (DU3UYECKOM KyJIbTYpbl IS
OCO3HAaHHOTO BBIOOpA 370POBbECOEPETAIINX TEXHOJOTHH C  YYETOM
BHEIIHUX M BHYTPEHHMX YCJIOBUH peanu3auuud NpodecCHOHATBHON
TSI TeTbHOCTH

VK-7.3 Bnanmeer cpenctBamMM W METOJAMH  YKPEIJIGHHS 30POBbS,
(U3NIECKOTO CaMOCOBEPIICHCTBOBAHUS; JIOJDKHBIM YPOBHEM (U3NYECKOMH
MOJITOTOBJICHHOCTH JJIi  OOECleYeHHs MOJHOLEHHONH COIUalbHOW U
po¢eCCHOHATBHON IeATETbHOCTH

VYK-7.4 YMmeer ucnosnb30BaTh CpeCTBA U METOIbI (PU3NYECKOTO BOCITUTAHUS
TSt poeCCHOHATHLHO-TMIHOCTHOTO pa3BUTHIA, (bu3nIecKoro
CaMOCOBEPILIEHCTBOBAHMs, (OPMHUPOBAHUS 3A0pPOBOrO 00paza M CTHUIA
KHU3HH.
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YK-7.5 Bnageer cpencrBaMu M METOAAMH YKPEIUICHUs WHIMBHUIYaJIbHOTO
310pOBbsl U1 oOecledyeHuss  TOJHOLEHHOM  COLManbHOM U
podecCUOHATILHON IEATEIIHOCTH.

be3omacHoCTh KUBHEACATCIbHOCTHU

VK-8. Crioco0eH co3maBare U

MOJIIEPKUBATH B
MOBCCTHCBHOM JKM3HU U B
npohecCHOHATBLHOM

JeATEIbHOCTH  0e30MacHbIe

YCJIOBHS JKU3HEACATEIHLHOCTH
JUISL COXpaHEHUS TPHPOIHOU
Cpelbl, obecrnieueHus
YCTOHYHMBOTO pa3BUTHSA
oOuiecTBa, B TOM 4YHUCIIE IPU
yrpo3e W  BO3HUKHOBEHUH
YpE3BbIYANHBIX CHUTYyallUd |
BOEHHBIX KOH(QJIMKTOB

VYK-8.1 3naeTr xapakTep BO3IEHCTBHS BPEIHBIX M OMACHBIX (aKTOPOB Ha
YeJIOBEKA M MPUPOAHYIO CPEAY, METO/bI 3alUTHl OT HUX MPUMEHUTEIBHO K
cdepe cBoeil npodeccuoHanbHON AEITETbHOCTH

VK-8.2 VYmMmeer BBIBIATH H YCTPaHATh MNPOOJIEMBI, CBSI3aHHBIE C
HapyUICHUSIMA TEXHUKHU 0€3011aCHOCTU Ha paboyeM MecTe MPUMEHUTEIHHO K
cdepe cBoeit mpodeccHoHaATbHON AeITeTLHOCTH

VYK-8.3 Buageer cnoco0aMyd M TEXHOJIOTHSIMH 3allUThI B YPE3BBIYAMHBIX
CUTYaIUSX U B YCJIOBHUSIX BOCHHOTO BPEMEHHU

NuKknro3MBHAA KOMIIETEHTHOCTD

VK-9. Crocoben
HCIIOJIL30BATh 0a30BbIE
Ne(eKTOIOTMUYEeCKUE 3HAHUS B
CcoIMaJIbHOM u

npodeccuoHanbHOM chepax

VK-9.1. 3HaeT 1 NOHUMAET OCOOEHHOCTH MOBEJICHHUS YWIEHOB KOJIEKTHBA C
OTPaHUYEHUSIMU TI0 3/I0POBBIO

VK-9.2 VYmeer B3auMOneHCTBOBAaTL C
OTPaHUYEHUSIMU TI0 3/I0POBBIO

VYK-9.3 Brnageer npuemaMu aHajin3a COOCTBEHHBIX JCUCTBUH MPU OOIICHUH
C YWJIeHAMHM KOJUIEKTHBA C OTPAHMYEHUSIMU TI0 3/I0POBBIO

YJICHAMHU KOJIJICKTUBa C

DKOHOMHMYECKAsl KyJbTypa, B TOM
yucie pruHaHCOBask TPaMOTHOCTb

VYK-10. CriocobeH npuHUMaTh
000CHOBaHHbIE
IKOHOMHUYECKHE pEIICHUs B

VK-10.1 3Haer OCHOBBI 3KOHOMUYECKOW KYJBTYpHI,
(uHaHCOBON TPAMOTHOCTH
VYK-10.2 Ymeer ucnonb3oBaTh 3HaHHUSI OCHOB 3KOHOMHKHU IPH HPUHSITUU

B TOM YHCIIC

Pa3IMYHBIX 0o0nacTsax | 000CHOBAHHBIX PEIICHUN B PA3IMYHBIX 00JIACTAX JIEATEITHHOCTH
JKN3HEAEeATEIbHOCTH VYK-10.3 Bumameer HaBblkamMu BBIOOpAa IKOHOMHYECKH OOOCHOBAaHHBIX
pElIeHU B Pa3IMYHBIX 00JIACTSAX KU3HENEATEIbHOCTH
['paxxnanckast mo3uius VK-11. Cnoco6en | YK-11.1 3naer mpaBoBbie HOPMBI, (POPMUPYIOITHE HETEPIIUMOE OTHOIIICHUE
dbopMupoBaTh HETEPIIUMOE | K KOPPYILIUOHHOMY MOBEICHHIO
OTHOLICHUE K | YK-11.2  VYmeer  peanu3oBbIBaTh  HETEPNMMOE  OTHOLIEHHE K

KOpPPYINIMOHHOMY MMOBCACHUIO

KOppYHNIHOHHOMY IMOBCACHHUIO B PA3JIMYHBIX C(I)ean JCATCIIbHOCTH
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VK-11.3 Brnaneer meronamu (OpMHPOBAHHUS HETEPIUMOIO OTHOIIEHUS K
KOPPYNLMOHHOMY TIOBE/ICHHIO

4.2 O6menpodeccnoHaIbHble KOMIIETEHIIMH BHIMYCKHMKOB U MHAUKATO

bl UX JTOCTHXKCHUSA

OIIK-1. Crniocoben MPUMEHSITh €CTECTBEHHO-HAay4YHbIE u
OOIICHH)KEHEPHBIE 3HAHHS, METOJbl MAaTeMaTHYeCKOro aHalnu3a W
MOJIETTUPOBaHUS B IPO(ECCHOHATIBLHON eI TeIbHOCTH

OIIK-1.1. 3HaeT nOpUHUUNBI MATEMAaTUYECKOTO MOJICIUPOBAHUS U
MIPUEMBI aHATTN3a CIIOKHBIX TEXHUYECKHX 00BHEKTOB

OIIK-1.2. YMeeT co3maBaTh BaJUOHbIE MaTEMaTHUYECKHE MOIEIU Ha
OCHOBE MHTEPHPETALHUHA PE3yJIbTATOB HATYPHOTO M TEOPETUUYECKOTO
IKCIIEpUMEHTA

OIIK-1.3. BnageeT npukiiagHbIMU YUCICHHBIMA METOIaMH TIPHU CO3JJaHUU
MaTeMaTHYeCKUX MOJENIel MallliH, MPUBOJOB, 00OPYIOBaHUS, CUCTEM,
TEXHOJIOTHYECKUX MPOIECCOB

OIIK-2. CriocoOeH mMpUMEHSATh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEICTBA
MOJTyYEHUSsI, XpPaHEeHHUsI, IepepaboTKu HHGOPMAILMK TPU PEIICHUH 3aa4
PO eCCUOHAITBHON NEATETHHOCTH

OIIK-2.1 3naet u cobo1aeT HOPpMbI HH(HOPMALIMOHHON OE30MMaCHOCTH B
PO EeCCHOHAIBHON e TEIHHOCTH

OIIK-2.2 VYmeer pemiarb WHXEHEPHO-TEXHUYECKUE 3aJlauyd M 3aJayu
BBIUUCIIUTENIFHOW ~ MaTeMaTHKd C  [PUMEHEHHEM  COBPEMEHHBIX
MPOrPaMMHBIX KOMIUIEKCOB U SI3bIKOB IPOrPaMMUPOBAHUS

OIIK-2.3 Bnaneer coBpeMEHHBbIMU HH(POPMAIIMOHHBIMH TEXHOJIOTHSIMU
npu cbope, aHanuze, 00pabOTKe U NMpeCTaBIeHNH HH(OpMAIUU

OIIK-3. Cnoco0eH ocymecTBIATh NPO(PECCHOHANBHYIO J1€ATEILHOCTD C
YUE€TOM 3KOHOMHUUYCCKHX, SKOJIOTHYCCKUX, COONATIbHBIX OFpaHI/I‘IeHI/Iﬁ Ha

OIIK-3.1 3Haer ¥ TNOHMMaeT OCOOEHHOCTH IIOBEACHUS HH)KEHEPHO-
TEXHUYECKOTO MePCOHAJIa TPOMBIIUICHHBIX TTPEATNPUITUNA

BCEX JTalax )KU3HEHHOI'O YPOBHs OIIK-3.2  VYMeer  HCHONB30BaTb  COBPEMEHHBIE  COLMAJIBHO-
MICUXOJIOTMYECKHE TEXHOJIOTHH YIPaBIEHUS KOJIJIEKTUBOM
OIIK-3.3 Brnameer mnpuemamMu 3(QQHEKTUBHOIO  OCYLIECTBICHHS
podecCuOHANIbHOM eI TEeIbHOCTH B TPYJIOBOM KOJJIEKTHUBE
OIIK-4. Cnocoben mnoHuMarh npuHOMNBI paboTel coBpeMmeHHbIX | OIIK-4.1  3Haer ocoO€HHOCTM  HpPUMEHEHHS  HMH(OPMAIMOHHO-
MH(OPMALIMOHHBIX TEXHOJIOTMI M MCIOJIb30BATh MX JIJIS PEIICHUS 3a]1a4 | KOMMYHUKALMOHHBIX ~ TEXHOJOTUH  NpU  TPOBEACHMM  HAy4dHBIX
npoeCCHOHATLHOMN 1eATENbHOCTH UCCIJIEJOBaHUM

OIIK-4.2 VYmeer HHTErpUpoBaTh COBpPEMEHHbIE HH(GOPMAIMOHHO-
KOMMYHHKAITIOHHBIE TEXHOJIOTUH B MPOPECCHOHATHHON AEITEbHOCTH
OI1K-4.3 Bnaneer HaBBIKaMH HCIOJIL30BAHUS rJ100aJIbHBIX
WH(OPMAIIMOHHBIX PECYpCOB MPU OpraHU3aIUU U MPOBEACHUH HAYyYHO-
HCCIICIOBATEIBbCKOMN JIEITCIILHOCTH
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OIIK-5.  Cmocoben  paborarth ¢  HOPMAaTHBHO-TEXHHYECKOU
JTOKYMEHTAIMEH, CBSI3aHHON C NMPO(ECCHOHANBHON AEATEIbHOCTHIO, C
Y4ETOM CTaHIapPTOB, HOPM U TPABHII

OIIK-5.1. 3naer TpeboBaHUs aKTyalbHOW HOPMATUBHON JTOKYMEHTAlUH,
COBPEMEHHYIO HAy4YyHYI0 U TEXHHUYECKYI0 HH(POpPMAIUIO MO TeMaTHKe
MIPOBOJIUMBIX MCCIIEIOBAHUN U Pa3paboTOK

OIIK-5.2. Ymeer paspabaThiBaTh IUIaHBI, METOJIUYECKHE IMPOTPAMMBbI
nposeaeHuss HUOKP u(win) ux 3neMeHTsl

OIIK-5.3. Bnageer nmpueMaMu aHajiv3a M TEOPETUUYECKOTO OOOOIICHUS
HAyYHOM M TEXHUYECKOH WH(POpMAIMU, COBPEMEHHBIMH METOJIaMH,
CpEICTBAMU U HAWIYYLIUMU NMPAKTUKAMHU TUIAHUPOBAHUS, OPTaHU3ALUU U

nposeaerust HUOKP
OIIK-6. Cnocoben pemats craHaapTHbele 3anauu npodeccuonanbHoi | OIIK-6.1. 3HaeTr 0cOOEHHOCTHM  MNpUMEHEHHs  HMH()OPMAILMOHHO-
JESITEIbHOCTH Ha OCHOBE WH(MOPMAIMOHHOW W OuOIMorpaduveckoll | KOMMYHUKAIMOHHBIX ~ TEXHOJOTUH  TNpPU  TPOBEACHHH  HAYYHBIX
KyIbTYpbl C TpPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX | UCCIIEIOBAHUN

TEXHOJIOTUN

OIIK-6.2. VYmeer HWHTErpUpOBaTH COBPEMEHHBIE HH()OPMAIIIOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B PO()ECCHOHANBHON IS TEIbHOCTH
OIIK-6.3. Bnameer  HaBbIKAMU  HUCIOJb30BaHUS  IJI00AJIbHBIX
UH(OPMAIIMOHHBIX PECYpPCOB IPU OPraHU3aIMK M MPOBEICHUH HAYYHO-
MCCIIEIOBATEIbCKON AECATEIbHOCTH

OIIK-7. Cnoco0GeH MpUMEHSATh COBPEMEHHbIE OSKOJOTUYHbIE U
0e30macHble METOJbl PAlMOHAJIBHOTO HWCIOJIB30BAHUS CHIPHEBBIX U
HHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOSCHUH

OIIK-7.1. 3HaeT OCHOBHBIE TEXHOJOTUUYECKHE IIPOLIECCHI, LIEJIEBOE
Ha3Ha4YeHWE, O0BEMBI M CIIOCOOBI WCIOJIB30BAHUS PA3IUYHBIX BHJIOB
PECYPCOB B MAIITMHOCTPOEHUU

OIIK-7.2. YMmeer cocTaBisTh OaaHCOBBIE CXEMBI TPOU3BOJICTBA B paMKax
OCYIIECTBIISIEMOM JIeATEIHHOCTH

OIIK-7.3. Bnageer mpuemamu pa3pabOTKH METOJOB PallMOHAIHLHOTO
UCIIONIB30BAaHUSI  CBHIPHEBBIX M DHEPreTHUYECKUX  pPEecypcoB B
MaIIHHOCTPOCHUH HAa OCHOBE aKTYaIbHBIX TEXHOJIOTHUECKUX ITOIXO0JI0B H
HOPMAaTUBHBIX JOKYMEHTOB

OIIK-8. Cmnoco0eH mnpoBOIUTH aHaNW3 3aTpaT Ha oOecreueHue
JesTeTbHOCTH MTPOM3BOJICTBEHHBIX MOpPA3Ie/ICHH B MAIIMHOCTPOCHUN

OIIK-8.1. 3HaeT OCHOBHBIE BU/BI U XapaKTEPUCTUKHU TPOU3BOACTBEHHBIX
3arpar

OIIK-8.2. VYmMeer oOCyIIECTBIATh YYE€T 3aTpar Ha oOecredeHue
JESTEIIBHOCTH NPOU3BOICTBEHHBIX MIOIpA3ACIECHUI

OIIK-8.3. Birageer npremMaMy ONTUMHU3ALMH TPOU3BOJACTBEHHBIX 3aTpaT
U U3JEPKEK TPOU3BOJCTBA
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OIIK-9. CnocobGeH BHeIpsTb W OCBaMBaTh HOBOE TEXHOJOTHMUYECKOE
obopynoBaHue

OIIK-9.1. 3HaeT KOMIUIEKTHOCTb, MPHUHIUIBI U TOPSIOK pa3pabOTKH
KOHCTPYKTOPCKOM TOKYMEHTAllMU Ha TEXHOJOrn4eckoe 000pyIoBaHUE B
paMKax OCYILECTBISIEMOU IEATEIbHOCTH

OIIK-9.2. YMeeT BBINOJHATh TEXHOJOTHMYECKHUE PACUYEThl U COCTABIISATH
IPUHLMIIAAIbHBIE KUHEMAaTHUUECKUE, BJIEKTPUUECKUE M HHBIE CXEMBI
Y3JI0B U arperatoB pa3padaThiBa€MOro 000pyI0BaHUs

OIIK-9.3. Bnameer npuemamu pa3paOOTKH KOHCTPYKTOPCKHX, B TOM
qucle  AKCIUTyaTallMOHHBIX ~ JOKYMEHTOB  Ha  TEXHOJIOTHUYECKOE
000py10BaHuE, CO3/IABAEMOE B X0J1€ OCYIIIECTBIEHUS AESITEIbHOCTU

OIIK-10. Cnocoben KOHTPOJIMPOBATH u obecrieunBaTh
MIPOU3BOJICTBEHHYIO U SKOJIOTUYECKYIO 0€3011acHOCTh Ha pabounx MecTax

OIIK-10.1. 3Haer neWCTBYKOIIME HAMOHAIbHBIE U MEXIYHapOJIHbIE

CTaHAapTBl B  OOJACTHM  MPOW3BOJCTBEHHOW W  DKOJIOTHYECKOM
Oe3omacHoCTH
OIIK-10.2.  VYmeer  pa3pabarbiBaTh  METOJAMKH  OOCCIICUCHHS

IPOM3BOACTBEHHOW U 3KOJIOTHUECKON 0€301MacHOCTH Ha paboymx MecTax
C y4eToM TpeOOBaHMH JeHCTBYIOINX HAIIMOHAIBHBIX U MEKIYHAPOTHBIX
CTaHJapTOB

OIIK-10.3. Bnageer npueMaMu BHEAPEHUS B MPOU3BOACTBE MPOIYKIIMH
MAaIIMHOCTPOCHUS CUCTEM MEHEKMEHTa O€30MaCHOCTH TPYAa U OXPaHbl
3JI0OPOBBS, CHCTEM SKOJIOTHUYECKOTO M SHEPTETUIECKOTO MEHEPKMEHTA Ha
OCHOBE JICHCTBYIOIMX HAIIMOHAJIBHBIX U MEX/IYHAPOAHBIX CTaHIAPTOB

OIIK-11. CrnocobeH mnpuMeHSATh METOAbl KOHTPOJISI — KauecTBa
TEXHOJIOTHYECKUX MAIIMH M 000pyI0BaHHUs, IPOBOAUTh aHAINU3 MPUUYNH
HapylLIeHU ux paboToCrocOOHOCTH U pa3padbaThiBaTh MEPONIPUATHS 1O
UX NPEAYIPEKACHUIO

OIIK-11.1. 3HaeT HpUHOMNBI U TOPSAOK CTaHAAPTHU3ALMU METOOB
UCTIBITAHUN B MaTe€pUaIOBEICHUU

OIIK-11.2. VYmeer wuCHOIb30BaTh U COBEPILIEHCTBOBAaTb METOJbI
CTaHJAPTHBIX HCHBITAHUNH 1O OMNpeAeTeHUI0 (U3NKO-MEXaHUYECKHX
CBOICTB MaTepualioB C Y4E€TOM aKTyaJbHBIX HAyYHBIX U TEXHHYECKUX
JIOCTHKEHUI B paMKax OCYLIECTBIISIEMOMN AEATEIbHOCTU

OIIK-11.3. Bnageer npuemMaMu pa3paOOTKH METOJOB TECTHUPOBAHUS U
KOHTPOJISI TEXHOJIOTMYECKHX [T0Ka3aTeIed MaTepraioB, UCIIOJIb3yEMBIX B
TEXHOJOTMYECKHUX MalllMHaX U 000py/I0BaHUHU
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OIIK-12. Cnoocobern  oOecrieyMBaTh  MOBBILIEHUE  HAJIEKHOCTHU
TEXHOJIOTHYECKHMX MAITUH U 000PYA0BaHHS Ha CTAJUIX MPOCKTHPOBAHMS,
W3TOTOBJICHHSI M OKCILTyaTaIlluu

OIIK-12.1 3HaeT 0CHOBBI TEOPUU HAJIEAKHOCTU TEXHOJIOTMUECKUX MALLIUH
1 000pynoBaHusl, (PaKTOpbl, 0OECIICUNBAIOLINE €€ MOBBILLICHUE
OIIK-12.2 YMmeeT nporHo3upoBaTh HaJIEKHOCTb U BBIIOJIHATH PaCUEThI
pecypca paboThl MalliiH ¥ 000pyOBaHUs, B TOM YUCIIE C IPUMEHEHUEM
IIPUKIIAIHBIX IPOTPAaMMHBIX CPEZCTB

OIIK-12.3 Bnageer MeTOAMKaMM pacyeTa IapaMeTpOB HAJAEHKHOCTH
MaIluH U 000pYIOBaHUS HA CTAAMAX NMPOECKTUPOBAHMS, U3TOTOBJICHUS U

DKCILTyaTaI|H
OIIK-13. CrnocobeH TpUMEHITh CTaHAapTHBIE MeTonsl pacuera mpu | OINK-13.1. 3maer MeToasl ¥ AITOPUTMBI  MATEMATHYECKOTO
MPOEKTUPOBAHUM JIeTaled U Y3JOB TEXHOJIOTUYECKUX MAIMH U | MOJCIUPOBAHUS u ABTOMATHU3UPOBAHHOTO MIPOEKTUPOBAHUS

obopymoBaHus

TEXHOJIOTHYECKUX MAIlIMH U 000PYyI0BaHUS

OIIK-13.2. YMeeT UCIOJIb30BaTh COBPEMEHHBIE ITU(MPOBBIE TPOrPAMMBI
MPOSKTUPOBAHMS TEXHOJOTHYESCKUX MAIIHH U 000pyIOBaHUS

OIIK-13.3. Bnageer npuemMaMu MOJEIHPOBAHUS paObOThI U UCIBITAHUS
paboTOCIIOCOOHOCTH TEXHOJOTHYECKUX MAIlMH W O00OpyIOBaHUS C
MCIIOJIb30BaHUEM BBIUYUCIUTEIbHONU TEXHUKH

OIIK-14. CnocobeH pa3pabaTbiBaTh aJIrOPUTMbl M KOMIIBIOTEPHBIE
POrpaMMbl, IPUTOTHBIE [T TPAKTHUECKOTO MPUMEHEHHUS.

OIIK-14.1. 3naer npuHUUOBI U MOPAJIOK pPa3pabOTKH MPOEKTOB MU
IIPOrpaMM, HAINIpaBICHHBIX Ha CO3JaHHE Y3JI0B M JEeTaJeldl MallluH,

KOMIIJICKTHOCTb HW  COACPIKAHUC MCTOI[I/I‘IGCKOﬁ n HOpMaTHBHOﬁ
JIOKyMEHTaluu
OIIK-14.2. VYwmeer ¢opMynupoBaTb TEXHUYECKOE 3aJlaHuE  JUIS

pa3paboOTYMKOB MPOEKTOB M IpPOrpamM, HANpaBlIEHHBIX Ha CO3JaHHE
Y3JI0B U JeTaJIel MalluH

OIIK-14.3. Bnaneer HaBblKaMM pPa3pabOTKH JIOKYMEHTALUU TIpH
peainzanuy pa3pabOTaHHBIX MPOEKTOB M MPOrpaMM, HalpaBlIE€HHBIX Ha
CO3JAaHME Y3JIOB U JIeTale MalluH
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4.3 IIpodeccrnoHaIbHbIE KOMIIETCHIIMA BHIMYCKHUKOB M HHANKATOPBI HX JOCTHKEHHUS

3anauda OOBeKT ui 061acTb Kon u HanmeHoBaHMe Kon u HaumeHoBaHue OcHoBaHue
npogeccuoHaIbHON 3HaHUs npodeccuOHaIbHON MH/IMKAaTOPOB JJOCTHXKEHUS
JIESITEJIbBHOCTH KOMIIETEHIIMH BBITYCKHHUKA KOMIIETEHIIUH
Tunel 3a1a4 npoeccOHATBHOM 1€ TEIbHOCTH — IPOEKTHO-KOHCTPYKTOPCKUM, MPOU3BOJCTBEHHO-TEXHOJOTHUECKUI
Pazpabotka, Texnonornueckue mamuusel | [1K-1. Crocoben | I1K-1.1. 3naer npuHuMnbl U | AHanM3 TpeOOBaHUN K
COIIPOBO’KAECHUE Ul o0opyZ0oBaHUE | IPUHUMATh  ydyacTHE B | IOPAJOK pacyera jAeTanedl U | npodecCuOoHaIbHBIM
UHTErpanus TUIOBBIX | XMMUYECKUX NPOU3BOACTB, | paboTax IO pacyery U | y3JIOB TEXHOJIOTUYECKOIO | KOMIIETEHIUSM,
TEXHOJIOTHYECKUX TEXHOJIOTUM MaTepUasioB [IPOEKTUPOBAHUIO JIeTajel | 000pyIOBaHUS XHUMHUYECKOH | MpeabsABIsIeMbIM K
IIPOLIECCOB U arperatoB B U y3JI0B TEXHOJIOTHYECKOTO | MPOMBILUIEHHOCTH U | BBIIYCKHUKaM
obusactu xumuyeckoit | CKBO3HbIE BUIbI | 00OPYIOBaHUS OCHOBHbIE IpOrpaMMHBIE | HalPaBJIEHUS OATOTOBKU
TEXHOJIOTUU U TEXHOJOTUH | IPpOo(dhecCuOHATBbHOM XUMHUYECKON CPEICTBA I UX BBIIIOJHEHUS | Ha pBIHKE Tpyaa,
MaTepHaoB, B TOM YUCIE C | AESITEIbHOCTH B | IPOMBIIIJIEHHOCTH B | I1IK-1.2. VYmeer | 00001IeHue 3apyOekHOTO
HCII0JIb30BAHUEM IPOMBIIIJICHHOCTH (B c(epe | COOTBETCTBUHU C | IPOEKTUPOBATH TUIIOBYIO | OIBITA, IIPOBECHUS
CTaHJapTHBIX CPEZCTB | OpraHU3aLuU U | TEXHUYECKUMH 3aJJaHUSIMU | TEXHOJOIMUYECKYI0 OCHACTKY | KOHCYJbTAIUii C
aBTOMAaTH3ALNH IPOBEJCHUS Hay4yHO- | U HCIIOJIb30BaHUEM | C HCIIOJIb30BAHUEM | BETYLIUMU
IIPOEKTUPOBAHHUS HCCIIEIOBATEIBCKUX U | CTaHAAPTHBIX CPEACTB | MPUKJIAAHBIX TPOrpaMMHBIX | paboToAATENAMH,
OTBITHO-KOHCTPYKTOPCKHMX | aBTOMaTH3alluu CpEICTB 00beAMHEHUSIMU
pabot B 00J1aCTH | MPOEKTUPOBAHUS IIK-1.3. Brnaneer | pabotonareneit otpaciu,
XUMHYECKOTO U XUMHKO- METOJIMKAMHU B KOTOpPOH BOCTPEOOBaHBI
TE€XHOJIOTUYECKOTO aBTOMATHU3UPOBAHHOTO BBIIIYCKHUKH B paMKax
IIPOU3BO/ICTBA). MIPOEKTUPOBAHMS JleTaJledl W | HalpaBJICHUS
y3JI0B TE€XHOJIOTHYECKOTO | MOATOTOBKH.
000pyIOBaHUS XUMHYECKOU
IIPOMBIIUIEHHOCTH B | [IC 40.136 Cnenuanuct B
MPUKJIAJHBIX MPOrPaMMHBIX | 00JACTH pa3paboTKH,
CpeacTBax COINIPOBOKICHMS "
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TIK-2. Crnoco6en | [1K-2.1. 3Haer nmpuHIUTBI U
pa3pabaTeiBaTh  pabOUyIO | MOPSIOK pa3paboTKu
MIPOCKTHYIO H TEXHUYECKYIO | TEXHUYECKOU JTOKYMEHTAIMH
JOKYMEHTAIHIO, B COOTBETCTBUU c
oQopMIIATh  3aKOHYCHHBIC | TEXHUYCCKHUMHU
MIPOEKTHO- TpeOOBaHUSIMU K MPOAYKLUU
KOHCTPYKTOPCKHE PabOThI C | 1 YCJIOBUSMH peallU3aIiH
MIPOBEPKOM  COOTBETCTBHSI | TEXHOJIOTUYECKOTO Tpoliecca
pa3pabaTbIBacMBbIX IpH HOPMAJBHBIX YCIIOBHUSIX
MPOEKTOB U TEXHUYECKOW | IKCIUTyaTaluu
JIOKYMEHTaluU [IK-2.2. YmMmeer cocTaBIAThH
CTaHJIapTaM, TEXHHUYECKUM | TEXHHYECKOe 3aJlaHue Ha
YCIOBUSIM W JIPYTHM | OKCIICPTHU3Y TEXHUYECKON
HOPMAaTUBHBIM JIOKYMEHTaM | JIOKYMEHTAIIUH, TOTOBUTH
MOSICHUTEIILHYIO 3aIHUCKY
(cBemenuss) o0  oOBeKkTe
IKCIIEPTH3BI
TIK-2.3. Bmameer HaBBIKAMH
pa3paboTku HKCIIEPTHOTO
3aKJIFOUYEHUS B COOTBETCTBUU
c AKTyaJTbHBIMH
HOPMAaTHUBHBIMU
JIOKYMEHTaMH
I1K-3. Cnoco6en Boioupats | [IK-3.1.  3Haer ocHOBHbIE

OCHOBHBIE u
BCIIOMOTaTeJIbHbIE
MaTepUabl,
peanu3anuu
TEXHOJOTHYECKHUX
IIPOLIECCOB, MPUMEHSATD
MIPOrPECCUBHBIE  METO/IbI
JKCILTyaTaluu
TE€XHOJIOTHYECKOT0

CIIOCOOBI

BU/Ibl YIPABJIAIOIINX CPEJICTB
000pyJIOBaHUSI TEPMHUECKOM
u XUMHUKO-TEPMUYECKOMN
00pabOTKH M TPOTrpaMMHOE
o0ecrnieueHre K HUM

T1K-3.2. Ymeer
MPOEKTUPOBATH PEXKUMBI
TEPMUYECKOH M  XHUMHKO-

TepMHUECKONl 00paboTKu ¢

MHTETpalyu
TEXHOJIOTUYECKUX

IIPOLIECCOB u
IPOM3BOJICTB B O0JIACTH
MaTepuaIoBeICHUS u
TEXHOJIOTUM MaTepualioB
(yTB. MIPUKA30M

MunuctepcTBa Tpyda u
COIIMATbHOM 3aIUThI
Poccuiickoit ®Denepanuu
ot 03.07.2019 Ne 477n).

OO6o6mieHHass  TpyAoBas
¢ynkuuss A Paspabotka,
COIPOBOKICHHE u
WHTETpaIus
MHHOBALIMOHHBIX
TEXHOJOTHUYECKUX
IpoIecCOB B o0JacTu
MaTepUaIOBEICHUS "

TEXHOJIOTUM MaTepHasoB;
YPOBEHb KBalU(DUKAIIUN
6, TpymoBas (yHKIUA
A/02.6 Pa3pabotka
UHTETPUPOBAHHOMN

UH($OpMaLOHHON

MOJIeNTH TUTIOBBIX
TEXHOJIOTUIECKUX

ImpoIeccoB B o0jacTu
MaTepuaIoBeIeHUs "
TEXHOJIOTUM MaTepUaJIOB

TIIC 40.086 Croenmanuct
10 BHEAPECHUI0O HOBOWU
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obopymoBaHus npu

y4eToM TpeOOBaHUN IHEPro-

W3TOTOBJICHUU u pecypcodPPeKTUBHOCTH
texHosornueckux mamuu | [1K-3.3. Bnaneer
METOUKaMHU peanuzanuu
pa3paboTaHHBIX  PEXKHMOB
TEPMHUYECKOH U  XMMHKO-
TEPMUYECKOl 00paboTKH B
nmporpammax TUIS
YIIPABIISONIUX CPEICTB
000py/lOBaHUSl TEPMUUYECKOI
u XUMHUKO-TEPMUYECKOMN
00paboTKH
[1K-4 Crocoben | [1K-4.1. 3maer mpoOsieMbl
obecrneunBaTh TEOpUH U TEXHOJIOTUHU
TEXHOJOTHYHOCTh W3JICTNI | HHHOBAIIMOHHBIX IIPOIIECCOB
u ONTUMAJIBHOCTH | pou3BoAacTBa BOM  u
MPOLIECCOB WX | U3JETU n3 HUX,
W3TOTOBIICHUS P | TEXHOJIOTUYECKUE
MIPOU3BOJICTBE BO3MOKHOCTH,
BBICOKOTEMIIEPATYPHBIX XapaKTePUCTUKU u
(YHKIIMOHATIBbHBIX OCOOCHHOCTH JKCILTyaTaluu
MatepuaioB (BOM) wu | Tepmudeckoro
W3/IeTIUN U3 HUX obopymoBaHus, KpUTEPHUH

OLICHKH TEXHOJOTUYHOCTH H
NOBBIIEHUS (P (PEKTUBHOCTU
IIPOLIECCOB IIPOU3BOJICTBA
BOM

[1K-4.2.
pa3zpabaThiBaTh
TEXHOJIOTHYECKHE PEXUMBI U
BBIOMpATh arnmnaparypHoe
oopmieHue i peaau3aim

Ymeer

TEXHUKUA U TEXHOJOTHH B
TEPMUYECKOM

IIPOU3BOJICTBE (yTB.
nprKa3oM MuHHCTEpCTBa
TpyAa MW COLUUAIBHOU
3aIUTEI Poccuiickoi
®enepaunn oT
22.10.2020 Ne  741mn).
OO6oOmennass  TpyaoBas
¢ynkuus A Brenpenue
HECJIOKHBIX HOBBIX
TEXHUKA U TEXHOJIOTUH
TEPMHUECKON 00paboTKy;
YPOBEHb KBalU(UKaLUU
5, TpynoBas (yHKUUA
A/01.5 C6op u
000011eHe UHPOPMAIIH
0 HOBBIX 000OpPYIOBAHUU U
TEXHOJIOTUSIX B
TEPMHUUECKOM

IIPOU3BO/ICTBE

IIC 25.053 Chenuanuct
o pa3paboTke
HEMETAJUTHYECKUX

KOMITO3UIIMOHHBIX

MaTepuaioB U MOKPBITUN
B PAKETHO-KOCMHUYECKOMN
MPOMBIIIIICHHOCTH  (YTB.
npukazoM MuHucTepcrsa
TpyAa W COUMAIBHOU
3aIUTHI Poccuiickoit
denepannn oT
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TUTIOBBIX YW WHHOBAIIMOHHBIX
npoIeccoB nojaydyeHuss BOM
[IK-4.3. Bnaneer nmpuemamu
nonbdopa U KOPPEKTUPOBKHU

apaMeTpoB HOBOT'O
CJIO’KHOT'O TEXHOJIOTHUYECKOTO
mporecca TEPMHUUYECKOTO
IPOMU3BOJICTBA 1o
pe3yJsibTaTamMm aHaiu3a
CTPYKTYPBI U CBOWCTB
MaTepHuajoB, B TOM YHCIE C
IpUMEHEHHUEM

BBIYHCIUTECILHON TEXHUKHU U
IIPHUKIIAAHBIX IIPpOI'paMmM

03.09.2018 Ne  573mH).
O6oOmenHass  TpymoBas
¢ynkuus G IlpoBenenue
HAy4YHO-

IKCIIEPUMEHTATBHBIX
HWCCIEN0BaHUN o
oTpaboTke
CHeIHaTN3UPOBAHHBIX
apamMeTpoB
HEMETAJUTHYECKUX
KOMTIO3UITOHHBIX
MaTepuaioB,
UCTIOTB3yEMBIX TUTST
MPOU3BOJCTBA PAKETHO-
KOCMHYECKHX
KOMIUIEKCOB U CHCTEM,
TEXHOJIOTHH 170
NPUMEHEHUS,  yPOBEHb
KBaJIM(DUKALIMU 6,
TpyAOBas byHKIUSA
G/05.6 WnxenepHoe
COIIPOBOKIICHHE npu
NPOBENEHUN  BXOJHOTO
KOHTPOJIS
HEMETaTHIECKUX
KOMTIO3UIIOHHBIX
MaTepHaJoB,
UCTIOJIb3yEMBbIX TUTST
MPOU3BOJICTBA  PaKETHO-
KOCMHYECKHX

KOMIIJIEKCOB M CHCTEM,
npenapanuu  cOOpOUYHBIX
Y3JI0B, KOHTPOJIb
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COOJIIOICHUS
TEXHOJIOTHYECKOH
IHACIIATIINHEL npu
W3TOTOBJICHHHM CEPHMHBIX
neraied U cOOPOUHBIX
y3JOB H B  paMKax
OIIBITHO-
KOHCTPYKTOPCKHX padoT

21



5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JIMCHUILJIMH, IPAKTUK U THA
5.1 JIucuuMniuHbl 00513aTeJIbHOI YacTH

AHHOTanugA padoyeil NpOrpaMmMbl AHCUUIIMHBI
«MarteMaTHKa»
1. Heap AucHUIIMHBI - (OPMHUpPOBAHUE Y CTYICHTOB CHUCTEMbl OCHOBHBIX ITOHSATHH,
I/ICHOJIB3y€MBIX JJIA HOCTpOGHI/ISI Bﬁ)i(HGﬁH.IHX MATEMATHUYCCKUX MOI[GJIeﬁ U MAaTEeMAaTHUYCCKUX
METO/IOB JIJIsl OTIMCAHUS PA3TUYHBIX XUMHKO-TEXHOJIOTHYECKUX POIIECCOB.

2. B pe3yabTaTe u3yuyeHUus JUCHHUILIMHBI 00yYAIOIIUIICA T0JIKEH
Obnadoams cleayoIUMU KOMIIETEHIUAMU U MHAUKATOPAMU UX JTIOCTHIKEHUS:
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-13.1, OIIK-13.2, OIIK-13.3.

3uams:

— OCHOBBl JU(PQPEpEeHIHATHPHOIO M HWHTETPATBHOTO HCUYHCICHUS, AuddepeHInaIbHbIX
YpaBHEHUH, TEOPUU BEPOATHOCTEN U MATEMaTUYECKON CTAaTUCTUKHU;

— MaTeMaTU4yeCKUe TEOPUU U METObl, JIEKALIUE B OCHOBE MOCTPOCHUS MaTEMaTUYECKUX
MOJCIEH;

—  OCHOBBI IPUMEHEHMS MATEMAaTUUECKUX MOJIeIel U METO/I0B.

Ymemn:

—  BbIOMpaTh MaTeMaTH4YECKHE METO/IbI, IPUTOHBIE 1JISl PELICHHUS] KOHKPETHOM 3a/1a4;

—  HCHOJb30BaTh MAaT€MaTUYECKUE MOHATHUS, METOJbl U MOJENM JUIsl ONUCAHUS Pa3IUYHbIX
IPOLIECCOB;

—  BBIABJIITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, JIeXkKalllMe B OCHOBE KOHKPETHBIX IIPOLIECCOB;

—  HCIOJb30BaTh OCHOBHBIE METOJIbl CTATUCTHUYECKOW 00pabOTKU JAHHBIX;

— I[PUMEHATh MaTeMaTUYeCKHe 3HaHUS Ha MEKAMCLUUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMHM (yHJaMEHTAJIbHBIX MAaTE€MAaTUYECKMX TEOPUH U HaBBIKAMH HCIIOJIb30BaHMS
MaTeMaTU4YEeCKOro anmnapara;

—  METOJaMH CTaTUCTHYECKON 00pabOoTKH MHPOpMAIUH.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI
1 CEMECTP

BBenenne. Ilpenver u meroapl MareMaTuku. OmnucaHue OCHOBHBIX pa3/ielioB Kypca.
CtpyKTypa Kypca u paBujia peUTUHTOBOM CUCTEMBI.

Paszoen 1. Dnemenmul ancedpbi.

YucnoBsle MHOXeCTBA, kKoMmIuiekcHbie uncna. Onpeaenurenu |l u 1l mopsnkos. Bektopsr:
OCHOBHBIC TOHSTHS, CKaJsIpHOE, BEKTOPHOE U CMELIAaHHOE IPOMU3BEIEHUS BEKTOPOB.
AHaIMTHYECKasi TEOMETPHS: TIpsMasi Ha TNTIOCKOCTH, KpuBbIe || mopsinka. MaTpuiisl: neiicTBrs Hax
MaTpullaMd, TPUBEJCHHE K CTymeHdaromy Buay u Buay [aycca. Panr marpunsl. ObpartHas
matpunia. Teopema Kponekepa-Kanemnmu. Pemenue cucreM nWHEHHBIX —alreOpandecKux
ypaBHeHu. COOCTBEHHBIE YHCIa U BEKTOphl. KBaapaTu4HbIe OPMBI.

Pazoen 2. @ynxyus oonoii nepemennoii. Ilpeoen ¢hynkyuu. Henpepvienocms ghynxyuu.

Oyukuust. CriocoObl 3aanus QyHKIUH. DiaeMeHTapHble QyHkuuu. [Ipegen QyHkuuu B
touke. OpnHocTOpOoHHHME Tnperaensl. I[lpenensl Ha OeckOHEYHOCTH. beckoHeYHO Majble U
OeckoHeyHO Oobllne (PYHKLINU, UX CBOMCTBA U B3aUMOCBSI3b. OCHOBHBIE TEOPEMBI O Mpeenax.
[lepBolii W BTOpOH 3amedarenbHBIE Mpenenbl. HempepblBHOCTH (YHKIIMM B TOYKE M Ha
npomexytke. CBoiicTBa (yHKINH, HEMTPEPHIBHBIX HA OTpe3KaxX. TOUKH pa3pbiBa QYHKIMH U HX
KJaccupuKarus.

Pazoen 3. Jlugpgpepenyuanvroe ucuucnenue yHxyuu 00HoU nepemerHoll.
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[Ipow3BogHass (QyHKIMH, €€ TEeOMETPUUYECKHH W MEXaHMYECKHUH CMBICI. YPpaBHEHUS
KacatenbHON M HopMmanu. [IpaBuna nuddepenimpoBanus. Tabiua OCHOBHBIX MPOU3BOIHBIX.
JHuddepenuupyemMocts GYHKLUU: OINpENEIEHUE, TEOPEMbl O CBS3M HENPEPbIBHOCTH U
g depeHpyeMocTd (QYHKIIMH U € CYIIECTBOBaHUEM TPOon3BoAHON. JJuddepennuan Gpyaxmmm:
ompenenenue, cBoiictBa. [lpomsBoaHas  cioxkHOM  (yHKuMH. OCHOBHBIE  TEOPEMBbI
muddepennmanbHoro ucuucienus: Poms, Jlarpanxka, Komm. ITpaBuno Jlonmutans (packpbeiTue
HeomnpeneneHHocTe).  IIpous3BogHble  BBICIIMX — MOPSJIKOB. MOHOTOHHOCTb  (DYHKIIMH:
orpenieNieHne, HeOOXOAUMbIE U JIOCTaTOYHBIE YCIIOBHs. DKCTpeMyM (GYHKIMHU: OINpeaesieHHe,
HE00XO/UMBIE U JIOCTATOYHbIE YCIIOBHs. BBIMYKIOCTh, BOTHYTOCTh M TOUKHM Iepernda rpadpuka
GyHKUIMU: ompeneneHus, He0OX0AUMbIE M TOCTAaTOYHbIE YCIOBHUSA UX cyliecTBoBaHMsA. OOmias
cxeMma Mcciie0BaHus QYHKIUMN, TOCTPOEHUE UX IPauKOB.

Pazoen 4. Humezpanvrnoe ucuucienue Qynkyuu 00HOU nepemMeHHOI.

[TepBooOpasnas hyukmus. HeonpeneneHHbII HHTErpall U €ro cBoicTBa. Tabymia OCHOBHBIX
UHTETpaJIoB. MeTo/lbl MHTETPUPOBAHUSA:  HENOCPEICTBEHHOE HMHTETPUPOBAHUE, METOJ
IOJCTAHOBKM, MHTEIPUPOBAHME II0 4YaCTAM, HWHTETPUPOBAHUE pALMOHAIBHBIX JApO0Oei,
UHTETPUPOBAHUE  HEKOTOPBIX  HMPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX  (DYHKIIHA.
OnpeneneHHbI UHTErpai, ero reoMeTpUYEecKHil CMbICIH, ero cBoiictBa. Teopema o cpenHeMm
3nayennu. ®opmyna HeroTona-JleiiOnua. 3amMeHa nepeMeHHON U MHTETPUPOBAHHE IO YacTsM B
OIpeielIEeHHOM HHTerpase. Boruncnenue miomanei miockux Guryp u o0beMoB TeJl BpallleHus ¢
MIOMOIIIBIO OMpPEEeNICHHOro MHTerpaia. HecoOCTBEHHBIE WHTETpajbl: ONpEAETICHUs, CBOMCTBA,
METO/1bI BBIYHCIICHUS.

2 CEMECTP

Pasoen 5. Jlughpepenyuanvnoe ucuucnenue ynkyuti HeCKOIbKUX NEPEMEHHDBIX.

@OyHKIMM ABYX M Oojiee TEPEeMEHHBIX: OINpEAeIeHUe, O0JIACTh OMpeeNieHus, 00JacTb
CYLIECTBOBaHMs, I€OMETpUYECKas HMHTEpIpeTalys, JUHUM YPOBHs, M IMOBEPXHOCTH YPOBHS.
[Tpenen pynkuuu B Touke. YacTHble Mpou3BOAHbIE (HA npuMepe (QYHKIUU JABYX [EPEMEHHBIX).
HubdepenuupyemMocts  GyHKUIMU:  ompeaencHHe,  CBA3b  AUPPEPEHIUPYEMOCTH  C
HENPEPHIBHOCTBI0O M C CYILIECTBOBAHMEM YAaCTHBIX IPOMU3BOJAHBIX. JlocTaTouHble yCIOBUS
muddepenipyemoctd  ¢pyHkuuu. JuddepeHuupyeMocTb  CIoXKHONW — (QYHKIUH, IOJHAs
npousBogHas. JlupdepeHunan (QyHKIMM JBYX MEPEMEHHBIX, €ro HHBapUAaHTHOCTb.
Huddepenurpoanue (QyHKIUM OAHOM M JABYX MNEpPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
Npou3BOJHBIE U Ju(epeHnanbl BbICIIUX HOpSAAKOB. TeopemMa O pPaBEHCTBE CMELIAHHBIX
OPOM3BOMHBIX (I (YHKIMM JBYX IEPEMEHHBIX). AHAJIUTHUECKUIl TNPU3HAK IOJIHOTO
muddepennmana. [TponsBogHas Mo HampaBlIeHUIO: onpeeneHue, Gopmyna s ee BRIYUCICHUS.
I'panueHT u ero cBOHCTBa. OKCTpeMyMbl (YHKLUMU JBYX IEPEMEHHBIX: OMNpeAeTIeHUs,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBUS CYLIECTBOBAHMSI SKCTPEMyMa. Y CJIOBHBIN AKCTpPEMYyM:
OTpeieIeHne, METOJIbl HAaXOXJIEHUS TOYEK YCIOBHOTO 3KCTpeMyMa (IpsMOl METOX U MEeTOo[
MHokuTenen Jlarpanxka). Hanbomnpiiee u HauMeHblee 3HaYeHUs] QYHKIUHU ABYX NEPEMEHHBIX B
3aMKHYTOH 00JIacTH.

Pazoen 6. Kpamuvie unmeepanni.

JIBOMHOI MHTErpall: OIIpeaeIIEHuEe, TEOMETPUYECKUN CMBICII, CBOMCTBA. TeopeMma o cpenHem
3HAYEHWU JABOMHOIO MHTErpaja. BeluucieHne IBOWHOTO HHTErpaja B JIEKapTOBOM CHCTEME
KOOpAWHAT. BbluMcieHue OBOMHOIO MHTErpana B IOJSIPHOW cucTeMe KoopauHaT. MHrerpan
Oitnepa - Ilyaccona. IlpunoskeHusi NBOWMHOTO HWHTErpajia: BBIYMCICHUE IUIOMAAN TUIOCKOM
o0actH, 00beMa HMIMHAPUIECKOTO Tela, TUIONAI1 TOBEPXHOCTH, MACCHI IJTACTUHKY C 3a/JaHHON
IUIOTHOCTBIO, KOOPAMHAT IIEHTpa TSKECTH IUIACTUHKHU. TpOMHON HHTEerpan: ompelesieHue,
¢u3nueckuif 1 reoMeTpUUYEeCKUN CMBICH, CBOMCTBA, TeopeMa O CpPEJIHEM 3HAYeHWU TPOHHOIo
WHTErpajia. Beluucienue TpPOWHOrO MHTETpaja B JEKAPTOBOM CHUCTEME KOOpAMHAT, B
WIMHAPUYECKUX U cpepudeckux KoopAuHartax. [IpwiioskeHHst TpOMHOro MHTErpana:
BbIUKCJIEHHE 00bEMa, MAacChl TeJla C 3a/IaHHOM MIIOTHOCTHIO, KOOPIUHAT IIEHTpa TSHKECTHU Tela.

Pasoen 7. Kpusonuneiinvie u nosepxHocmmubvie unmezpavl.
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KpuBonuHelHbIE WHTErpad MO KOOpJAWHATaM: OIpeAesieHne, (PU3WYecKuii CMBICT, CBOMCTBA.
Bobuncnenune kpuBonMHEHHOro uHTerpana. ®opmyna s BBIYHCICHHS paboTHl  IpU
MEepEMEIICHUN MaTEPUAIbHOM TOYKH B CUJIIOBOM I0OJI€ BJIOJIb HEKOTOpOro mytu. @opmyna ['puna
JUISL BBIYMCIIEHUS KPHUBOJMHEHHOIO HHTETpajia IO 3aMKHYTOMY KOHTypy. HesaBucumocThb
KPUBOJIMHEHHOTO MHTErpaja OT MyTH MHTETPUPOBAHUSA: HEOOXOAUMOE U JIOCTATOYHOE YCIIOBHE
HE3aBUCHMOCTH, KpUTEpUN He3aBUCUMOCTHU. [loTeHInanbHOoe 1moJie, MoTeHuanbHas (GyHKIus 1
€e BbIYMCIICHUE. BpIuKClIeHHEe KPUBOJIMHEHMHOTO MHTErpajga, HE 3aBUCALIEIO OT IYyTH
uHTEerprupoBanus. [I0BepXHOCTHBIN HHTETpaAT: onpeaeaeHne, GPU3NIECKUN CMBICI, BHIYHCICHUE B
JleKapToBO# cucteme koopauHat. Teopema ["aycca-Octporpanckoro. @opmyina Crokca.
3 CEMECTP

Pazoen 8. Jlugpgpepenyuanvrovie ypasrnenus nepeoco nopsoka.

Huddepenunansuple  ypaBHEHHs:  ONpEACICHHE, TMOPAJOK, pElIeHHe, Teopema
CYILIIECTBOBAHMS U €IMHCTBEHHOCTH penienus. 3aaaya Kommu. [{uddepennmansubie ypaBHEHHUS C
pa3fensoImuMucs nepeMeHHbIMU. OJTHOPO/IHbIE ypaBHEHUS |-T0 nopsiKa: ONpeneaeHe 1 METO
pemienus. Jluneiinple ypaBHeHUS |-TO mopsjaka: ompelneneHue U METOJ pelleHus. YpaBHEHUs
bepuymmm: ompenenenune u meron pemreHus. uddepeHnmanbaple ypaBHEHHS B IIOJHBIX
mubdepeHManax: OmpelaesieHHne W MeTOoA  pelieHus. VIHTerpupyrommil  MHOXUTEIb:
OlpeNeNieHne, CBEJCHHE K YpaBHEHHIO B TOJHBIX JuddepeHnnarax ¢ MOMOIIbI0
MHTETPUPYIOLIETO MHOKHUTENS.

Paszoen 9. Jlugpghepenyuanvuvie ypasnenus 6mopo2o nopsoka.

Juddepennnanbabie ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE MOHMKEHUE MOPSIKA.
Jlunetinpie nudQepeHnraIbHbple YPaBHEHUsT BTOPOTO TOPSKA: ONpeesieHHe, OJHOPOIHBIC U
HEOJIHOPO/IHbIE JTHHEeMHbIe ypaBHeHus. CBoiicTBa peieHuit. JInHeliHas He3aBUCUMOCTh (DYHKIIUH.
Omnpenenurens BpoHckoro u ero cBoicTBa. TeopeMbl 0 CTPYKType OOIIMX pelIeHUN JIMHEHHBIX
OJIHOPOJHBIX U JIMHEMHBIX HEOJHOPOIHBIX MU depeHINaTbHbIX YpaBHEHUN BTOPOTO MOPSIKA.
OyHIaMeHTallbHAST CHUCTEMa PEIICHUH JIMHEWHOTO OJHOPOAHOTrO  muddepeHImanIbsHOTO
ypaBHEHHUS BTOPOro nopsaka. JInneiinsle ogqHopoaHble nuddepeHnaibable ypaBHEHHSI BTOPOTO
HOpsi/IKa C TIOCTOSHHBIMU Kod(duumeHTamMu: MeTo] Diiepa A PEeUIeHUs STHX YpaBHEHHIA.
JluHeliHble HEOAHOPOAHbIE MU epeHINaTbHbIe YPAaBHEHUsI BTOPOTO MOPSAJIKA C MOCTOSHHBIMU
KO3 uUIIMEeHTaMHi: METOJ 1M0A0Opa YacTHOTO PEUIeHMs] 3TOT0 YpaBHEHHUS C IMPaBOMl 4acThIO
CHEIUAJIBHOTO BHJAa M METOJ BapuallMM IPOU3BOJIBHBIX  IIOCTOSHHBIX. JIMHENHBIE
muddepeHManbHble YypaBHEHUSI N-TO MOpSAJKA: CBOWCTBA PEILICHUH, TEOPEMBbI O CTPYKType
oOrmiero pemeHus. AJTOPUTM MOCTPOEHUs OOIIEro pelieHus JUHEHHOro auddepeHIaIbLHOro
ypaBHEHHUs N-TO MOPsIJIKa C TOCTOSTHHBIMU KO PUIIUEHTaAMH.

Pasoen 10. Cucmemul ougpghepenyuanvrvix ypasnenuii.

Cucrembl nuHEHHBIX Aud@epeHaNbHbIX YpaBHEHUN MEpPBOro IOpSJIKA, pelIeHue
METOI0M HCcKItoueHHs. CUCTeMbl TMHEWHBIX MU (depeHInaIbHBIX YpaBHEHUH TepBOro Mopsijika,
METO]I BapHallMM MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBl JTUHEHHBIX OJHOPOJIHBIX ypaBHEHUI
HEpBOT0 MOpPsJKa C MOCTOSHHBIMU KodpduuueHtamu, meron Oinepa. CUCTeMbl JTHMHEWHBIX
HEOJHOPOAHBIX TU(depeHITHaTbHBIX YPABHEHHH C MOCTOSTHHBIMU KO3 QUIIEeHTaMU.

Pa3zoen 11. Yucnogvle u ghynxkyuonanivHvie psobi.

UucnoBble psiibl: OCHOBHBIE MOHSTHS, CXOIUMOCTh psifa. HeoOxomumelil mpu3HaK
cxogumoctu psaga. CBolicTBa CXOASIIUXCS PsAAOB. JlOCTaTOYHbBIE MNPU3HAKH CXOAUMOCTH
3HAKOIOJIOKUTEIBHBIX PSJIOB: MHTErpaibHbI mpu3Hak Komm; nmpu3Haku cpaBHEHMS PSAJIOB;
npusHak [lanambepa; paaukanbabiil npusHak Kommu. Psaasr Jupuxie. 3nakouepeayromuics psa:
omnpeneneHue, npuszHak JleiOauma. AOCOMIOTHAS M YCIOBHAs CXOJUMOCTh 3HAKOTIEPEMEHHBIX
psnoB. OyHkuMOHATIBHBIE psAAbl. CTeNeHHbIE psAAbL: ompeseneHue, TeopeMa AOens, MHTEpBal
CXOAMMOCTH, paanyc cxoauMocTth. CBOWCTBA CTENEHHBIX pAnoB. Psaael Teinopa m MaknopeHna:

"
y y Ilmxf,=0
olpeieNIeHue, YCIOBUS CXOAUMOCTH psifa Teinopa k ucxoanoit pynkuu. Jlemma - ™ JUTSt

VX €R Jocrarounsre YCJIOBHUS CXOAUMOCTH psifa Teitnopa. AIropuT™ pas3inoxeHus: GyHKIUH B
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- n
psan Maknopena. OCHOBHBIE Pa3JIoKeHHUs (DYHKIHA: e” sinx cosx. In(1+ X), (1+ X) ,arCth ,

arcsINX g psax Maknopena. Pasznoxenue ¢ynkimii B pag Teiinopa ¢ IOMONIBEI OCHOBHBIX
paznoxxenuil. IlpuMeHeHne CTENEHHBIX PSAAOB: NMPHUOIMKEHHBIE BBIYUCICHUS, NPUOIMKEHHOE
pemenue qudpepeHnanbHbIX YpaBHEHUH.

4 CEMECTP

Pa3zoen 12. Teopus eeposmnocmeii. Cnyuaiinvie 6e1uduHbl U UX 3aKOHbL PACHPEOETIeHUS.

[Ipeamer Tteopum BeposiTHocTel. CiydaitHbie coObITHA. [IPpOTHBOMOJIOKHBIE COOBITHS.
HezaBucumbie coObiTusa. OtHOcHUTenbHass YacToTa. Kiaccmueckoe M T€OMETPHUECKOE
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOIbl BBIUMCICHUS
BeposiTHOCTEW. IlpocTpancTBO  sneMeHTapHBIX  coObiTuid.  Kitaccumueckoe — ompenenenue
BEPOATHOCTH. Alredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHIA, TPOTUBOMOIOKHBIX
COOBITHI, CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITHIA, OOpa3ylomuX MOJHYI TpPYIILY.
AKCHOMaTHYECKOE OmpeaesieHne BepOATHOCTH. (CTAaTUCTHUYECKOE OIPEIEICHUE BEPOSTHOCTH.
VYcnoBHasg BepoATHOCTb. Teopembl O BEPOATHOCTH IPOM3BEIEHUS 3aBUCUMBIX U HE3aBUCHMBIX
coObiTuii. [Tonnas BepositHOCTh. IloBTOpHBIE HcHbITaHUs. @opmyna bepuymnu. JlokanbHas u
MHTErpanbpHas Teopembl Myaspa-Jlamnaca. @opmyna [lyaccona.

[lonsiTHE Clly4ailHOW BEIMYMHBI. J{UCKpETHBIE U HENPEPBIBHBIE C1y4alHbIE BEIMUMHBI. 3aKOH
pacmipeneneHusi Ciyd4aiiHOW BenuuuHBL. DYHKIUS pacupeiesieHHus, €€ CBOWCTBa, rpaduk.
[In0THOCTH pacmpenesieHus HENPEePbIBHOW cly4yailHOW BENUYHMHBI (TJIOTHOCTh BEPOSTHOCTH).
dopmyna A1 BEPOATHOCTH [IONIaJaHUsl HENPEPBIBHOM CIIy4aiiHOM BEJIMYMHBI B JAHHBIA HHTEPBAJL,
BBIpQXCHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, TeOMETpUYECKUi cMbIch hopmysbl. bBuHoMuanbHOoe
pactpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE paclpeeseHUe, HOPMalIbHOE
pacnpeneneHue, YKCIOHEHINAIBHOE paclpe/ieiIeHuUE.

Paszoen 13. Mamemamuueckas cmamucmuka.

[Ipeamer maremaTuueckoil cTaTUCTUKU. OCHOBHBIE 3aJa4ll MAaTE€MaTH4YECKON CTaTHUCTHKU.
Bri6opounsiii Mmetoa. Cratucruyeckoe onucanue. Beibopku. ['mcTrorpamMmma v MoJUroH 4acToT.
Craructudeckas (amnupudeckas) GyHKIUs pacnpeneneHus. BeibopodHble XapaKTepUCTUKU U UX
pacnpenenenus. CocrosiTenbHble, 3()QEKTUBHbIE CMEIIEHHbIE M HECMEIIEHHBbIE OLEHKU
napaMeTpoB. CTaTUCTHUECKOE CpPEIHEE, CTATUCTUYECKAsl AUCIIEPCUS U CTATUCTUYECKOE CPEHEE
KBaJIpaTUYHOE KaK TOYEYHbIE OLICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO OXKUAAHMSI, TUCIIEPCUH,
CPEIHEr0 KBaJApPaTUYHOIO OTKJIOHEHHs. JlOBEpHUTEIbHBIE MHTEPBAJIBI U MHTEPBAIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH IO OosbIIMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTe€MaTH4eCKOro OKHJAHUS NpPU HEU3BECTHOW Aucrepcuu. JloBepuTenbHas OLIEHKA
CpEeIHEero KBaJgpaTUYHOro OTKJIOHeHUs. TouHble BbIOOpOuHBIE pacnpeaeneHus: CtprojeHTa (t-
pacnpenenenne), Pumepa-Crenekopa (F-pacnpenenenue), Ilupcona ()?-pacupeneseHue).
[IpoBepka cTaTUCTHUECKMX TIHMIOTE3. MaTeMaTH4eCKHMe METOAbl MPOBEPKHU CTATUCTHUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUU KOPPEISALIUU.
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4. O0beM y4eOHOM JUCIHILINHBI

CemecTp
Bun yueoHoil paGoThl Bcero 1 2 4
3E Akan.u. 3E NV AR 3E AKkaj.u. 3E Akaj.u. 3E Akang.u.
OO0mas TPy10eMKOCTh THCIIHILTHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aAHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexuuu 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[TpakTuueckue 3anstus (I13) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTeJibHas padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KoHTakTHas camocTosTenbpHas paboTa 0,6 0,4 0 0 0,2
CamocrosiTenbHOE U3yUYEeHHE Pa3IeTIoB 8,44 303.4 2,34 836 2,22 80 2,22 80 1,66 59,8
JUACIUATUIMHBI
Buj koutposs — 3auer ¢ OLeHKOM + +
Bun koutpoJs — 3aver + +
Bua koHTpOJIs — DK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — IpoMeXyTo4YHas aTTecTalus 5 0,8 1 0,4 1 0,4
[ToaroroBka K sK3aMeHy. 71,2 35,6 35,6
Buj nTOroBoro KOHTpoOJIA: 3ader ¢ oLeHKOM IK3aMeH IK3aMeH 3auer
Cemectp
Bun yuedHoii pa6oTsl Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.4. 3E AcTp. 4.
OO0masi Tpy10eMKOCTh M CHUILIHHbBI 18 486 5 135 5 135 5 135 3 81
KonrakTHasi paboTa — ayIuTOPHBIE 3aAHATHS: 7,56 204 2,66 12 1,78 48 1,78 48 1,34 36
Jlexuu 3,56 96 1,33 36 0,89 24 0,89 24 0,45 12
[TpakTuueckue 3ausatus (I13) 4 108 1,33 36 0,89 24 0,89 24 0,89 24
CamocrosiTejibHasi pa6oTa 8,44 228 2,34 63 2,22 60 2,22 60 1,66 45
KonTakTHas camocTosiTenbHas paboTa 0,45 0,3 0 0 0,15
CamocrosTenbHOE U3yUYCHHUE Pa3IeTIOB 8,44 227.55 2,34 62.7 2,22 60 2,22 60 1,66 44,85
TACIATUIMHEI
Buja kouTpoJisi — 3a4er ¢ OLleHKOM + +
Bupa xkontpoJsi — 3auer + +
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Bua koutpoJisi — Jk3ameH 54 27 27

KoHTtakTHas paboTa — MpoMeKyTOYHAS aTTECTAIIMS 0,6 0,3 0,3

[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7

Bua uTOroBOro KOHTpOJIf: 3auyer ¢ OEHKOM IK3aMeH 9K3aMeH 3auver
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AHHOTauus padoyeii mporpaMMbl TUCHUILIHHBI
«HcTopus (mcropust Poccun, Bceoduiasi ucropusi)»
1 Heap aucuuminHbl — GOPMHUPOBAHUE Y CTYICHTOB LIEJIOCTHOTO IMpEACTaBICHUS 00
UCTOpUYECKOM IpouuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIPOLIECCE.
2 B pe3yabTaTe H3yYeHHUS TUCHUILUIUHBI 00yYAIOIIUICA T0JIKEH
Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:
VK-5.1, VK-5.2, VK-5.3, OIIK-3.1, OIIK-3.2, OIIK-3.3.

3uame:

—  OCHOBHBIC HAlpaBJICHUS, TPOOIEMBI M METO/Ibl HICTOPUYECKON HAYKH;

—  OCHOBHBIE 3Tallbl U KJIIOUEBbIe COOBITHUSI UCTOPUHU Poccuu u Mupa; 0COOEHHOCTH pa3BUTHUSA
POCCUICKOTO TOCYIapCTBA, BEIAIOIINXCS JISATENICH OTCUECTBEHHOM U BCEOOIIeH HCTOPHUH.

Ymemn:

— COOTHOCUTH OOIIME MCTOPUYECKHE TPOLECChl U  OTHEIbHbIE (DAKThI, BBISBIATDH
CYIIECTBEHHBIE YEPTHl UCTOPUYECKHX IPOIECCOB, SIBICHUI M COOBITHIA; aHAIM3HPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOJIEMBI;

—  ¢dopMynupoBaTh U ApPTyMEHTUPOBAHO OTCTAUBATh COOCTBEHHYIO MO3UIUIO MO Pa3IMYHBIM
npo0iieMaM UCTOPHH.

Braoemy:

—  TpeICTaBICHUAMHU 00 UCTOPUU KaK HayKe, €e MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMUS;

—  TpeICTaBICHUAMU 00 OCHOBHBIX dTamax B UCTOPHH YEIOBEYECTBA U UX XPOHOJIOTUU;

—  KaTeropuaJibHO-NOHATUHHBIM annaparoM U3y4yaeMoi JUCIUIUIMHBL

—  HaBBIKaMM aHaJIM3a UCTOPUYECKUX UCTOYHHUKOB.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Pazoen 1. Hcmopus 6 cucmeme coyuanvro-eymanumapHulx Hayk. OcHoebl Memooonouu
ucmopuueckou Hayku. Ocobennocmu cmanosnenus 2ocyoapcmeennocmu 6 Poccuu no cpagnenuio
C e6pONeliCKUMU PAHHECPEOHEBEKOBbIMU 20CYOaAPCMEAMU.

1. 1. Mecro ucropum B cucremMe Hayk. /I[peBHeiillee mpouwioe 4YeaoBedyecTBa M
nepsbie nuBUJIM3anuu. IIpenmer ncropuueckoil Hayku. Posb Teopun B mo3HaHUM MPOILIOTO.
CymHocTb, Gopmbl, QPyHKIMH HCTOpHUUYECKOTrO 3HaHUS. [loHATHE HMCTOPHUYECKOrO HCTOYHHKA,
KJaccuuKaluss UCTOpUYECKMX HcTouyHMKOB. Mcropuss Poccum — HeoThemiiemass dYacTh
BCEMUPHON UCTOPHH; 00111ee U1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heomutnueckass pesomonus. CouumanbHblii  cTpoil.  Pasnoxenue
nepBoObITHOM 001MHEL. LuBrminsanuu Jpesuero Bocroka. ['ocynapcTBa antnunoctu. Hapons! u
JIpeBHeWIINE rocynapcrsa Ha tepputopun Poccun. OTHOrenes cnassH. Benukoe Ilepecenenne
HapoioB B III-1V BB.

Tpaauuuonnsle  (OpMBI  COLMAIBHOM  OpPraHM3allMM  €BPOINEHCKUX HApoJOB B
JIOTOCYTAapCTBEHHBI NEPUOJA. BO3HMKHOBEHHE pPAHHECPEIHEBEKOBOM TIOCYJIapCTBEHHOCTH B
Espore.

OTHOKYJIBTYPHBIE M COIMAIBHO-TIOJMUTUYECKUE TPOILIECCHl CTAaHOBJIEHUS POCCUUCKON
rocygapcrBeHHOCTH. Hagano poccuiickonl rocypapcTBeHHOCTH. J[lpeBHsAs Pycw. Ilpunsrtue
XPUCTHAHCTBA.

1.2. Cpeanue Beka. MecTo CpeIHEBEKOBbS BO BCEMHUPHO-MCTOPHUYECKOM IMpOIIECCE.
Pycckue 3emnu B XI1I-XIII BB. MoHrono-rarapckoe HamectBue Ha Pych. DkcriaHcus B 3anajgHbie
U CEBEPO-3allaIHbIC PYCCKUE 3eMIIH. Bennkoe KHKEeCTBO JINTOBCKOE B Pycckoe rocyaapceTso.

CknasipiBaHME OCHOB HAIlMOHANBHBIX TocyaapcTB B 3amangHoit EBpome. OGpa3oBaHue
Pocculickoro rocy1apctaa, €ro HCTOpUYECKOE 3HAaUECHHE.

1.3. Hooe Bpems. Y wucrokoB Hooro Bpemenu. OcoOEHHOCTH COCIOBHO-
npencraBuTesnbHON MoHapxuu B EBpome u Poccun. Hauano XVII Beka — smoxa BceoOiero
espornelickoro kpusuca. Poccust B XVI B. - XVII BB. CHHXpPOHHOCTb KPU3UCHBIX CUTyallUHd B
pas3HbIX cTpaHax. «CMyTHOe Bpemsi» B Poccun.
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I'ene3nc kanurtanusma. Ero gopmsl u cocyliecTBOBaHUE C 3JIeMEHTaMu (heoJanu3ma.
OcobeHHOCTH pa3inuyHbIX pernoHoB EBporbel. dopmupoBaHue MUPOBOro pbiHKa. Ilogbem
MaHy(aKTypHOro npou3BoAcTBa. @opMupoBaHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepkaBusi B Poccuu. «BTtopoe m3manue» kpenoctHudectBa — CobOopHoe
yinoxenue 1649 r. u opunnyeckoe opopMiieHne KpenocTHOro npasa. CeKysapu3aius pyccKon
KYJIBTYpBI.

Pazoen 2. Om Hosozo k Hosetiwemy spemenu. Poccuiickas umnepusi 6 XV — nauane
XX 8.

2.1. XVIII Bek — Bek MOJepHHM3alMU W MNpocBelleHusi. lacitHpie W conmalbHO-
nosutuieckue ucToku Ilpocsemienns. OCHOBHBIE UEPTHI IPOCBETUTEIBCKOM HIE0IOIMH: YETOBEK
Y TOCYJapCTBO, «ECTECTBEHHOE MPABO», 3THKA. Mes nporpecca Kak rocrnoACTBYIOLIEE TCUEHUE B
0OLIECTBEHHON MBICIIH.

Pedopmbr Ilerpa | kak mnepBas NHONBITKa MOAEPHHU3ALMU CTPaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nMnepuur. OCHOBHBIE HAIPABJICHUS «EBPONEU3ALMU» CTPAHBI.
DBOJIIOIHS COITUANBHOM CTPYKTYphI obmiecTBa. [lanpHelmee pacmmpenue rpanul] Poccuiickoi
umnepuu. Poccust B 3moxy mpocsenieHHoro abdconmorusma. Poccus u Epona B XVIII Beke.
M3MeHeHns B MeXIyHapOAHOM I0JI0KeHUU Poccniickoil Mnepun.

2.2. XIX croaerue. IIpombinuiennsiii nepeBopor B EBpome m Poccum: obmiee u
ocobenHoe. Baxuelinume ycnosus nepexona Poccun k MHAYyCTpUaIbHOMY OOLIECTBY — pELICHUE
KPECTBhSIHCKOT'O BOIIPOCA U OrpaHUYEeHUE caMoiepxaBus. JJINTENbHOCTh, HENOCIEA0BaTENbHOCTD,
HUKIUYHOCTH Mpoliecca OyprkyasHoro pegopmupoBanus. EBponeiickas pesomtonus 1848-1849
rr. Utoru, 3HaueHne, ICTOPUUYECKUE TIOCTIEACTBHUS.

Ponb cyOnexkTuBHOrO (haktopa B mpeomonenun orcraBanus. Pedopmbr XIX Beka, ux
3HaueHue. OOuiecTBeHHbIe 1BUKeHus B XIX Beke.

2.3. Poccusi 1 Mup Ha py0exe BeKOB: Kpu3uchl pa3Butus. O0IIMe UTOTU POCCUIICKON
MOJEpHHU3alInU K Hayany XX Beka.

CootHomenne noauruueckux cui B Poccun B Hauane XX Beka. Hapacranue xpusuca
camojepkaBus. llepBast poccuiickas peomionusa. OOpa3oBaHUE MOJUTHYCCKUX MAPTHH.
I'ocynapcTtBeHHas qyma Havana XX BeKa Kak IEPBBIA OINBIT POCCUHCKOIO MapjaMeHTapU3Ma.
CronbinuHckass arpapHas pedopma. IlepBas mupoBas BoiiHa u ywactue B Hedl Poccum.
®eBpanbckas pesoaonus 1917r. 1 KOpeHHbIE U3MEHEHUS B IOJUTHYECKOM JKU3HU CTPAHBI.

Pa3zoen 3. Bcemupno-ucmopuueckuii npoyecc u XX eex. Om cogemckozo cocyoapcmea K
cospemennoti Poccuu. Ocrnognvle menoeHyuyu Mupo8o20 pazeumus Ha COBPEMEHHOM dmane.

3. 1. Hayano HoBeiimmero Bpemenun. ®opMHUpOBaHWE M CYNIHOCTH COBETCKOT'O CTpOSI.
MapkcusM Kak HIeolorndyeckas OCHOBA PEBOJIIOLMOHHBIX NpPeoOpa3oBaHM U pOcCHUHCKUE
peanuu. IlonroroBka m mobemga OxTAOpbCcKOro Boopy:keHHoro BocctanHusi B Ilerporpaze. I
Bceepoccuiicknii cpe3n CoBEeTOB M €ro peuieHHs. DKOHOMHUYECKAs M COLMAbHAs IOJUTHKA
0OJIBIIEBUKOB.

Hroru nepsoii MUpOBOi1 BOMHBI. Bepcanbckas cucTeMa MEXKIYHAPOIHBIX OTHOIICHUA.

I'paxnanckass BoiiHa M uHoOcTpaHHass uHTepBeHuusa. Cynpb6a u 3Hauenne HOIla.
YTBepkaeHue ogHOMapTHitHON monutuyeckoil cuctembl. ObpazoBanue CCCP. Ilonutuueckas
6oprOa B maptuu u rocynapctse. CCCP B roas! nmepBeix msatmiieTok (koHer 20-x rr. — 30-e 1T.).

MupoBoii 3koHOMHUYecKMM Kpuzuc 1929-1933 r1r. M BapuaHThl BBIXOJA W3 HETO.
Toranmurapusm B EBpore. dopmupoBanue pexuma JudHOW BiaacTH CTallMHA M KOMAaHIHO-
aJMMHHMCTPAaTUBHON cucTeMbl yrpaBieHus rocynapctBoM. Koncrutynunsa CCCP 1936 r. Buemnsisa
noutuka CCCP B 20-30-¢ rr. lesitensHocTh KOMUHTEpHA.

3.2. Bropasi mupoBas Boiina. Beiiukas OTeuecTBeHHasi BoiiHa: «be3 cpoka 1aBHOCTHY.
MockBa 1 MockoBckass o6nacTb B rojapl Benukoit OtedecTBeHHOM BOWHBI. OCHOBHBIE 3TAIlbl
Benukoi OteuecTBeHHON BOMHBL. KOPEHHOII ITEPEIOM B XO/1€ BOMHBI.

CoBerckuil ThUl B rojapl BoWHBL. boppba B Thuly Bpara. IlapTuzaHckoe ABHXKEHHE.
YenoBeueckne U MaTepuaibHbIE IOTEPHU B XOJ1 BOMHBI.
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Pemarommii Bkitan Coserckoro Cotro3a B pasrpom ¢ammsma. HiopaOeprckuii mporece Hal
HAIMCTCKUMH BOSHHBIMH MTPECTYIMHUKaMU. Xa0apOBCKUIA IIpoIIecc.

3. 3. CCCP u Mmup ¢ mocjieBoeHHOro nepuojaa a0 1991 r. MismMeHeHne COOTHOIIECHUS CUIT B
MHUpE I0CJIE BTOPOM MHUpPOBOM BOWHBI. Hagaymo «xosogHo¥ BOMHBDY. «JlokTpuHa TpyMsHa» u
«[Inan Mapmannay. ®opmupoBaHue OUMOISIPHOrO Mupa. B3auMoOOTHOIIEHHS CO CTpaHAMU
«HapoaHoil nemokparum». Co3ganue CoBera 3KOHOMHUYECKOH B3aumornoMomu. KoHdmukr c
Orocnasueii. Opranmzamnus  Cepepoatinantudeckoro moroBopa (HATO). Co3nanue
Opranuzauun Bapmasckoro norosopa. Boitna B Kopee. TpyaHocTr mocieBO€HHOro pa3BUTHS
CCCP. VYxecToue€HHE MOJUTUYECKOIO pEXUMa M HUACOJOTHYecKoro KoHTposs. [lombiTku
00HOBIEHHUS «TocynapcTBeHHOro conuanusmay. XX cve3sl KIICC u ocyxieHue KynbTa INYHOCTU
Cranuna. «OTTenensy B IyXOBHOH cdepe.

DOkoHomu4ueckne pedopMbl cepearHbl 60-X TOMOB, NPUYUHBI WX HE3ABEPIICHHOCTH.
«l"ocynapctBo OnarogeHctBusi». IV u V Pecny6nmka Bo @pannuu. O6pazoBanue u PasBurue
OPI'. «DxkoHOMMueckoe uyno» fAnonuu. Pacnan xosnoHuanpHOM cucteMbl. HeokoHcepBaTu3m
BenukoOputanuu. Pelironomuka B CIIIA.

Hapacranue Kpu3ucHBIX sIBJI€HUH B coBETCKOM obiiectBe B 70-¢ — cepenune 80-X rojos.
Hogas Konctutynus CCCP. Konuenuus «paszsutoro couuanuzmay. Buemnss nonutuka CCCP
B KoHIIe 60-x Havyane 80-X IT.: OT pa3psSAKH K 000CTPEHHUIO MEXTyHAPOAHOH 0OCTaHOBKH.

«IIepectpoiika»: CyIIHOCTb, €U, 3a/1a4d, OCHOBHBIE ATansbl, pe3yiabrarsl. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbIE TEH/IEHIIUH MHPOBOI0 Pa3BUTHA HA COBPpeMeHHOM 3Tane. CTaHOBJ/IeHUe
HOBOIl poccuiickoii rocynapcrBeHHoctu (¢ 1991- no Hactosmee Bpewms). JluOGepanpHas
KOHIENIINS POCCUIICKUX pedopM: Mepexo/1 K phIHKY, popMUpOBaHUE TPaKIaHCKOTO O0IIecTBa U
npaBoBoro rocyzaapctsa. «lllokoBast Tepanus» sKoHOMHYECKUX pedopM B Hauyane 90-X roaos.
Koucturynus Poccuiickoit @enepanuu 1993r. MexHarnmonanbable oTHOIIEHUS. [lonuTrnaeckue
napTud U OOIIecTBEHHblE JBUXKEHUs Poccum Ha coBpemMeHHOM »dtame. Poccus Ha myTH
MojepHu3anuu. Poccust B cucteMe MUPOBOM 3KOHOMHMKHM M MEXAYHApPOJIHbIX CBs3eil. MupoBoi
skoHoMuueckuil kpuszuc 2008—2011 rr. HoBble reononntudyeckoe peaiui B MUPE U UX BIIUSHUE
Ha BHEIIHIO NOJIUTUKY Poccuiickoii @deaeparuu. ['odansHbie MPoOIeMbl COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHMIIINHBI.

O0beM JUCHUILIHHBI
Bup yuedHoii padoThl Axan. | Actp.
3E
q, q,

O01asi TPy10€eMKOCTh M CHUIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1,3 48 36
Jlexun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,4 16 12
CamocrosiTejibHasi padoTa 1,7 60 45
KoHTakTHas camocTosiTellbHas paboTa 17
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB IUCHUIIIMHbI ' 60 45
Bua koHuTpoJIs:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,4 0,3
[ToaroToBka K K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH
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AHHOTanuA padoyeil MPOrpaMMbl AUCUUNIMHBI
«Teopernyeckasi MEXaHUKA)

1. lesan AMCHMMJIMHBI — H3y4eHHUE OOIIEH TEOpUU O COBOKYITHOCTHU CHII, IIPUIIOKEHHBIX K
MaTepuaibHBIM TellaM, U 00 OCHOBHBIX ONEpalUsAX HaJ CHJIAMH, MO3BOJSIOUINX MPUBOIUTH
COBOKYITHOCTH UX K Han0oJiee IPOCTOMY BHJTY, OIIPEIEISITh YCIOBUS PABHOBECHS MAaTEPUATBLHBIX
TeJ, HAXOAAIIMXCA MO IEHCTBUEM 3aJaHHOM COBOKYITHOCTH CHJI, ¥ ONIPEIEIIATh PEAKIINU CBS3EH,
HAJIO’KEHHBIX HAa JJAHHOE MaTepUaIbHOE TEJI0; U3YUYEHHE CIIOCOOOB KOJUYECTBEHHOIO OMUCAHUS
CYILECTBYIOIIMX JBUKEHUN MaTEPUAIIbHBIX TEJl; U3YYCHHE JBUKECHUSI MATEPUAJIbHBIX TN B CBSI3U
C MEXaHMYECKUMHU B3aUMOJCUCTBUSIMU MEXKAY HHUMH, YCTAHOBJICHHE 3aKOHOB CBS3U
JEHCTBYIOIIMX CHJI C KMHEMAaTUYECKUMH XapaKTEPUCTUKAMU JABW)KEHUN U NPUMEHEHUE 3THUX
3aKOHOB JIJIs1 IOCTPOCHHUSI U UCCIEAOBAHUSI MEXaHUKO-MAaTeMaTHYECKUX MOJIeNIeH, OMMUCHIBAOIINX
pa3zHoO0Opa3Hble MEXAHUYECKUE SIBIICHHUS.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4aIOIIMIACH OJIZKEeH:

Obaaoams clieqyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-1.3.

3namo:

—  MeTojbl nmpeoOpa3oBaHUsl COBOKYIMHOCTH CHJI, MPUJIOKEHHBIX K MAaTepUAIbHBIM TelaM, U
MIPUBEJICHUS JAaHHON COBOKYITHOCTH CHJI K TPOCTEUIIIEMY BU/LY;

—  METOAbl KOJIMYECTBEHHOTO OIMMCAHUS CYIIECTBYIOIIMX IABUKEHUW MaTepUANbHBIX TEI B
OTPBIBE OT CHJIOBBIX B3aUMOJICHCTBUN UX C IPYTUMH TEJIAMU;

— METOABbl KOJMYECTBEHHOTO ONHCAHUS JIBIDKCHHMS MaTEepHAIbHBIX TEI B CBA3U C
MEXaHUYECKUMH B3aUMOJCHCTBUSAMH MEXKJIYy HUMH, OCHOBBIBASICh HA 3aKOHAX CIIOKEHUS
CHJI, MPAaBWJIAX MPUBEICHUSI CIIOKHBIX MX COBOKYITHOCTEH K MPOCTEHIIIEMY BHIY U IPUEMax
ONUCAHUs JBUKEHUN;

— cnocoObl YCTaHOBIIEHUS 3aKOHOB CBSI3M JICUCTBYIOIIMX CHJI C KHHEMATHYECKUMU
XapaKTePUCTUKAMH JBIDKEHWUW U TPUMEHEHHS JSTUX 3aKOHOB [Jisi TOCTPOCHHUS W
UCCJIEOBAHUS ~ MEXAHUKO-MAaTEMaTHYECKUX  MOJENEeH, aJeKBAaTHO  OIMCHIBAFOIINX
pa3HOOOpa3HbIE MEXAaHUYECKHE SIBJICHUSI.

Ymemns:

— JIOTMYECKH OOOCHOBBIBATH BBIOOP MEXAHHKO-MAaTEMaTHYECKOH MOJENTH H3Yy4aeMbIX
SIBJIEHUW W MPOLIECCOB,;

—  COCTaBJISTh YPaBHEHUS PABHOBECHSI U ONIPEIEIISATh PEAKIINH CBSI3€H, HAJT0’KEHHBIX Ha JJaHHOE
MaTepHuaibHOE TEJIO;

— TpPOBOAWUTH AMHAMUYECKUN aHamu3 padOThl pA3TUYHBIX MEXAHMYECKUX CHUCTEM H
MEXaHU3MOB.

Braoemy:

—  COBPEMEHHOH METOJO0JIOTMEl Hay4HOr0 aHaju3a MCCIEAYEMbIX MEXaHHYECKUX CHUCTEM M
TEXHOJIOTMYECKUX MPOIIECCOB;

—  METOAMKOI pa3paboTKH MEXaHUKO-MaTEMAaTHUECKUX MOJIENEH UCCIIeyeMbIX SBICHUMH;

— MeToAaMH  pELICHHUS  MEXaHMKO-MAaTeMaTHMYeCKUX  3a7ad, BO3HUKAOIIMUX  IpH
MOJCIIUPOBAHUU,  TPOCKTUPOBAHHWH, COOPYKEHHHM W  DIKCIUTyaTalliM  XWMHKO-
TEXHOJIOTHYECKOT0 000pyI0BaHUSI.

3 Kpartkoe cogep:xaHue JTUCHMILIHHBI

Pa3zoen 1. Cmamuka meepooeo mena.

OCHOBHBIE MOHATUS U aKCUOMBI CTaTUKHU. CrnoxeHue cuil. CHCTEMBI CXOIAIIUXCS CHIL.
Cucrtembl mapajleNbHBIX CUJI U Tap, PacloNOXKEHHbIX B OAHOM muiockoctu. Cucrema cuil,
MIPOU3BOJILHO PACIIONIOXKEHHAsI B OJIHOM MJIOCKOCTU. DJIEMEHTHI rpaguuecKkoil cTaTuku. TpeHue.
Cuctemsl 1ap ¥ CUII, IPOU3BOJIBHO PACIIOIIOKEHHBIX B MpoCcTpaHcTBe. LIeHTp TskecTu.

Pazoen 2. Kunemamuka mouku u meepooco mena.
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Kunemaruka Toukm. [locTynarenpHOe W BpallaTeNbHOE JBWKCHHS TBEPAOTO Tela.
[TnockonapayuiensHOEe ABM)KCHHE TBEpAOro Tena. JIBMKEHHEe TBEpAOro Tela BOKPYT
HETOABIKHON TOYKH. CIIOXKHOE IBIKEHHE TOYKU. CII0KHOE JIBIKEHHE TBEPOTO Tea.

Pasoen 3. Jflunamuxa mouku u meepoozo mea.

3akoHbl tuHaAMHKH. OOIIMEe TeopeMbl JUHAMUKA TOYKH. HecBOOOIHOE IBUKEHHE TOUKH.
OTHOcUTETBHOE JBMKEHHE TOYKU. JIBM)KCHHE Telna B TOJIE 36MHOTO TATOTCHUS. MOMEHTHI
UHEPIMH TBepAOro Tena. Teopema 00 M3MEHEHHH KOJMYECTBA IBUKCHUS CUCTeMBI. Teopema 00
W3MEHEHUH MOMEHTA KOJIMYECTB JBWKCHHS CUCTEMbl. TeopemMa 00 M3MEHEHUM KMHETHUYECKOU
sHepruu cuctemsl. [IpuHmmn J{anamoGepa.

4 O0beM yueOHOH TUCHHMILINHBI.

B B actpos.
" B akanem.
Bujel yaeOHOM paboThI 3aYETHBIX qacax
yacax
eIMHULIAX

O01as TPyA10eMKOCTh TN CIUTITIHHBI 3,0 108 81
KonTakTHasi padoTa - ay1MTOPHBIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
ITpaktrueckue 3ansatus (I1p) 0,44 16 12
CamocrosiTesibHasi padora: 2,12 75,8 56,85
Pacuetno-rpaduueckue paboTsl 36 27
IToaroToBKa K KOHTPOJIBHBIM paboTamM 2,12 9 6,75
KonraktHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYEHHUE PA3/ICJIOB TUCIUIIIINHbI 30,8 23,1
Bua konTposs 3a4er

AHHOTAIUA
paboyeii mporpaMmbl M CUUILTHHBI «DPuinocodus»

1. Heap mucuumiannbl «Puiocopus» — cPOpMHpPOBATH y CTYIEHTOB KOMIUIEKCHOE
IpeJCTaBIeHUEe O poiu U MecTe (uiaocopuu B CHCTEME T'YMAHUTApPHBIX, COLIMAIBHBIX U
€CTECTBEHHBIX HayK, IO3HAKOMHUTh X C OCHOBaMH (pMI0CO()CKOTO 3HAHUS, HEOOXOUMBIMH /IS
pelIeHNs TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTare H3y4YeHHs TUCHMIIIMHBI 00y4AIOIMIiCA JOJIKeH:

OO6manate cleIyOIMMA KOMIETEHITMAMH U HHANKaTopaMu ux goctmwkenus: YK-1.1, VK-
1.2, VK-1.3, YK-5.1, YK-5.2, YK-5.3.

3nams:

— OCHOBHOE€ cOfiepKaHME€ TIJIaBHBIX (MIOCOPCKUX IIKOJ M HalpaBiICHHH, MpeacTaBUTeIeH
ATUX IIKOJ, CBSI3b M pa3nuuue ux (UiIocoPCKuX HAEH, CBSI3b MCTOPUKO-(HUI0COPCKUX
KOHIIETIIIMI ¢ COBpEMEHHBIMU Mpo0IeMaMu MHIUBUYaJIbHON M 00LIECTBEHHON KHU3HH;

Ymems:

— TIOHMMaTh W AaHAJIU3UPOBATh MHPOBO33PEHYECKHE, COLUAIbHBIE W WHJUBUIYyaJbHBIE
po0JIeMbl COBPEMEHHOM JKU3HU;

— TPaMOTHO BECTH  JIUCKYCCHIO, aHaJIM3UPOBATh  OCOOEHHOCTH  MEXKYJIbTYPHOTO
B3aMMOJICHCTBYSI, O0YCIOBIEHHBIE Pa3IUYUEM STHYECKHUX, PEUTHO3HBIX U LIEHHOCTHBIX
CHCTEM, OIMPAsiCh Ha HapaOOTAaHHBIN B UCTOPUH PHUIOCOPUHN MaTEpHAI;

—  NIPUMEHSATH MOIy4YeHHbIEe PHIOCOPCKUE 3HAHUS K PEIICHUI0 PO EeCCHOHATIBHBIX 3a/1ay.

Bnaoemy:

— TpeacTaBleHUsAMHU O Quiiocoduu Kak HayKe M CUCTEME IIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTApHOTO 3HAHMS, OCHOBaMH (HIOCOPCKOTO MBIIUICHUS; KaTeropualbHBIM
anmapatoM H3y4aeMoW JUCHMIUIUHBL, (UIOCOPCKUMHU METOJaMH aHajlin3a PpPa3InYHbIX
npo6ieM, HaBbIKaMH (HIOCOPCKON KyIbTYpHl Uil BRIPAOOTKH CHCTEMHOTO, LEIOCTHOTO
B3IJIS1a HA JIEHCTBUTENBHOCTh U MECTO XMMHHM M XMMUYECKOW TEXHOJOTUHU B LIEJIOCTHOM
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KapTUHE MHpA.
3. KpaTkoe cogep:xaHue TUCHHUILIHHBI

Beenenue. ®unocodus, ee mpoucxXoxIeHNE U POJIb B OOIIECTBE.

Pa3zoen 1. Ocnosuvie gunocoghckue wrowl.

AntnuHas ¢unocodus (mocokpatuku, coductel, Cokpar, Jlemokput, Ilmaros,
ApucToTeNnb, TMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CPEIHEBEKOBOM
bunocopun u smoxu Bozpoxknenus. dwuiocopus Hooro Bpemennm (XVII — XVIII BB.)
Wneonorus [IpocBemenus. Hemenkas kinaccuueckas ¢unocodus. Pycckas punocopus XIX —
XX BB. OcHOBBI MapkcucTcko ¢punocodur. OCHOBHBIC HAIIPaBJICHUS COBPEMEHHON Guocohuu.

Pasoen 2. Qunocoghckue konyenyuu dbimus u NO3HAHUA.

[Ipo6nema ObiTHs B uctopuu ¢umiocodpuu. [loHATHS MaTepHaTbHOTO W HAEAIHHOTO.
OcHoBHBIE (unocodckue HampaBICHUS: MaTepHaau3M U uaeanusM. [lpuHiun riaobaabHOTrO
SBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOI KapTHHE MUpA.

Konnenmuy npocTpancTBa U BpeMEHH B UCTOPHUU GHIIOCOMUHN U HAYKH.

[Ipoucxoxaenue cozHanusi. Ponb Tpyaa B IpOMCXO0XKACHUU co3HaHUS. Mneanuctuieckue
U MaTepUaNMCTHYeCKue KoHuenuuu co3HaHus. Cosnanme U Mo3r. Co3HarenbHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHKE U CAMOCO3HAHHE.

Konnenmun rHoOceonormu B HUCTOpUH  (QuiIocoPHU: CEHCYyallu3M, palMOHAIU3M,
CKETITUIIU3M, arHOCTUIM3M, KOHIISTIIIHS BPOKIEHHBIX UJEH, anpuopu3M. JlnanekTuka nmo3HaHus:
YYBCTBEHHOE M paninoHagbHOe. OCHOBHBIE TEOPHH UCTHHBI.

Pazoen 3. Ilpobnemot uenosexa 6 gpunocoguu.

Yenosek kak npeamer ¢uiocodekoro ananusa B uctopun punocoduu. Iponcxoxaenue
YeloBeKa: MPUPOIHBIE U COIMANIbHBIE YCIOBUS AaHTPOINOCOIMOreHe3a. buonoruueckoe u
COLMAIbHOE B 4YeJoBeKe. IHIMBUA, MHINBUAYAIbHOCTD, TAYHOCTb.

CMbICI KM3HU W TIpelHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBrkeHue
HEHACWIHSA, €ro pojb B COBpeMeHHOW >km3HM. llemu u wnenHoctn. CBoOoma BoiM U
OTBETCTBEHHOCTH IMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETHUECKHE [IEHHOCTH.

Pazoen 4. Qunocogusa ucmopuu u obwecmea

YenoBek B cucTeMe COLUATIbHBIX CBsI3el. JINYHOCTH 1 Macchl, cB00O1a M1 HEOOXOAUMOCTb.
Q@unocodpust ucropuu: (opManoHHas W UBWIM3AMMOHHAS KOHIICTIIIUM HCTOPUYECKOTO
pa3Butusa. [IporpeccucTckue W UMKIMYECKHE MOJENH pa3BUTHs. [J00anbHbIe MPOOIEMBI
coBpeMeHHOCTH. KoHIenmus ycTOWYMBOTO pa3BUTHS U CLIEHAPUH Oy TyIIeTo.

O6mrectBo U ero crpykrypa. CouunanbHasi, HOJIUTHYECKAs U JyXOBHas cdephl 001IecTBa.
Konnenmuu rocyaapctsa B uctopuu gpuiiocodekoit mpicau. ['paxkaanckoe 001IECTBO U IPABOBOE
rocyJ1apCcTBO.

Pazoen 5. Qunocogcrue npobaemuvl Xumuu u XuMuiecko mexHoa02uu

Hayunoe u BHeHayuHoe 3HaHHe. CTPYKTypa HaydHOTO 3HaHHS, €r0 METOABI U (POPMBIL.
HayuHple peBOIIONMHM M CMEHa THIIOB palMoOHAIBHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAYK{ ¥ OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOmIEHUS] Hayku ¥ TeXHUKU. CoIMambHBIE ITOCIEACTBUS HAydHO-
TEXHHUYECKOTO Mporpecca. DTUYECKUE U IKOJIOTHUECKUE UMITIEPATHBBI Pa3BUTHS HAYKHU M TEXHUKH.

MecTo XMMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas po0IeMa XUMHH KaK HAyKHd H
npousBojcTBa. llemn w 3amaum  xumudeckod  TexHonormw. Crnenuduka XUMHKO-
TEXHOJIOTUYECKOTO 3HAHUS: PYyHIAMEHTAILHOE U MPUKIATHOE, SMITUPUIECKOE H TEOPETHIECKOE.

4. O0beM yueOHO# JUCUUIIIMHBI

Bunel yueGHoI paboTh 3E Akap. 4. Actp. 4.

O0mass  TpyAOEMKOCTb  JHCHUILUIMHBI 1O 4 144 108
y4eOHOMY IVIAHY
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KonTaktHas padora (KP): 1,78 48 36

Jlexuuu 0,89 32 24

[Tpaktuueckue 3ansatus (113) 0,89 16 12

CamocrositesbHas padora (CP): 1,22 60 45

CaMocCTOsATEIbHOE U3YUEHUE PA3ICTIOB TUCITUTITUHBI 1,22 60 45

9K3aMeH 1 36 27

KoHTakTHas paboTa — MPpOMEKYTOYHASI aTTECTALIHS 1 0,4 0,3

[ToaroToBKa K 3K3aMeHY 35,6 26,7
Bua uToroBoro KOHTpoJIA: DK3aMeH

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«O0mas ¥ HeopraHm4vecKast XuMus»

1 Heas AMCHUMIVIMHBI — MpUOOpPETEHHE 3HAHWUN W KOMIIETCHIUH, (GopMHUpOBaHUE
COBPEMEHHBIX MPECTABICHUN B 00J1aCTH TEOPETUYECKIX OCHOB XMMHH U XUMHUHU JIEMEHTOB.

2 B pe3yabTaTe H3y4eHHUs] AUCHUILINHBI 00y4aI0IUICS 10JI/KEH:

Obaaoams CcleqyOIUMUA KOMIIETEHIIMSIMU M MHIWKAaTOpaMu uX noctikeHus: YK-1.1,
YK-1.2, YK-1.3, OIIK-1.1, OIIK-1.2, OIIK-1.3.

3namo:

—  DJIEKTPOHHOE CTPOCHHE ATOMOB U MOJIEKYJI;

—  OCHOBBI TEOPUH XUMHUYECKOH CBSI3M B COCAMHEHUSAX PA3HBIX TUIIOB, CTPOCHUE BEILECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTM IPOTEKAHUS XUMHUYECKHX IIPOLECCOB M XapaKTEPUCTUKH
PABHOBECHOI'O COCTOSIHUS;

—  METOJbl ONUCAHUS XUMUYECKUX PABHOBECUI B PACTBOPAX AJIEKTPOJIUTOB;

—  CTpPOEHME U CBOMCTBA KOOPAMHALMOHHBIX COEAMHEHUI;

—  MOJYy4Y€HUE, XMMUYECKHE CBOMCTBA MIPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEIIECTB.

Ymems:

— BBIIOJHATH OCHOBHBIE XUMHWYECKHE OIEpalH, OINpEeAeNATh TEPMOAUHAMUYECKHE
XapaKTEPUCTUKHA XUMUYECKHUX PEAKLIUN U PAaBHOBECHBIE KOHIEHTPALIMH BEIIECCTB;

—  HCIIOJb30BAaTh OCHOBHBIE XUMHUUYECKHE 3aKOHBI, TEPMOAMHAMHUYECKHUE CIIPABOYHBIE JAHHBIE
IUTSI pelieHus mpodeccnoHanbHbIX 33/1a4;

—  TPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (PAKTOPOB HAa PABHOBECHE B XMMHUYECKUX PEAKIIHSX.

Braoemy:

—  TEOPETHYECKMMH METOJAMH ONMCAHUS CTPOCHMS U CBOMCTB MPOCTBIX U CIIOKHBIX BEIECTB
Ha OCHOBE DJIEKTPOHHOI'O CTPOCHMS UX aTOMOB U IIOJIOKEHHS B NEPUOJUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB;

—  OCHOBHBIMM HaBbIKaMU pabOTHI B XUMUYECKO 1abopaTropuu;

—  DKCHEPUMEHTAJIbHBIMU METOJIaMU ONPEEIIEHUsI HEKOTOPHIX (PU3UKO-XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX COCIUHECHUM.

3 Kpartkoe cogep:xkaHue JUCUMILIIHHbI

Pasoen 1. IlpuHIMITBI XUMUU

1.1 Crpoenue aToma.
BonHoBble cBoiicTBa MaTepualbHBIX OOBEKTOB. YpaBHeHue nae bpoitia. CooTHomeHue
HeonpeneneHHoctei ['elizendepra. [lonsTre o kBaHTOBOM MexaHMKe U ypaBHeHuH Lllpeaunrepa.

1.2 Tleprionueckuii 3aKOH M IEPUOIUYECKAS CUCTEMA.
CoBpemenHast GopMyJIHpPOBKa MEPUOJUUECKOro 3akoHa. [lepuoanueckas cucreMa u ee CBA3b CO
CTPOCHHEM aTOMOB. 3alOJHEHHE DJIEKTPOHHBIX CIIOEB U 00O0JI0OYEK aTOMOB B MEPUOJUYECKOMN
cucteme anneMeHToB /(.M. Menpaeneena.

1.3 OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC MTPOIIECCHI.

34



CreneHu OKuUCIEHMS. BaxHelmme OKUCIMTENM W BOCCTAaHOBUTENW. BaxHelmme cxemsl
IIPEBPALICHMSI BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX.

1.4. XuMuueckast CBsI3b U CTPOCHUE MOJICKYJI.

KoBasieHTHast CBA3b, OCHOBHBIE IOJIOKEHUS METOJla BAJCHTHBIX CBsi3ze. PaccMoTpeHue cxem
NEepEeKpbIBAaHUS aTOMHBIX OpOHTaliell mpu oOpa3oBaHHM CBs3e B Mosekynax. ['mbpuauzarus
BOJIHOBBIX (pyHKIIMHA. OCHOBHBIE TIOJIOKEHUSI METOJIa MOJIEKYJIIpHBIX opoutaneir (MO JIKAO).
Metox T'mmnecnu. OOmue cBeneHUS O KOMIUICKCHBIX COCIMHEHHAX, WX CTpPOCHHE.
MexMoiekyinsipHas U BHyTPUMOJIEKYJISIPHAsE BOJAOPOIHAS CBsA3b. IOHHAs CBA3b Kak MpeAesIbHbIN
Cily4ail KoBaJIeHTHOM cBsizu. OOIIMe NMpeAcTaBIeHUS O MEXKMOJIEKYISIPHOM B3aUMOJCHCTBUU:
OpPUEHTAILIMOHHOE, NHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. TlonsATHE O XMMHUECKON TEPMOINHAMUKE.

TepMmoanHaMuyeckue (QYHKIMHM COCTOSHUS (XapakTepucThuueckue GyHKIUH). BHyTpeHHss
DHEPTHUS U SHTAIBIHA, UX (U3HUECKUI CMBICI. TepMOXUMHUSA U TEPMOXUMHYECKUE ypPaBHEHUSI.
3akon ['ecca u crneactBus u3 Hero. [lonsTue 06 SHTpONUHU, aOCOMIOTHAS PHTPONHS U CTPOCHUE
BeulecTBa. Vi3MeHeHre SHTPONUH B pa3IM4HbIX [IpoLeccax.

1.6. IlonsiTHE O XMMUYECKON KUHETUKE. XMMUYECKOE pPABHOBECHE.

OpnHocTanuiiHble M CJIOKHBIE pEaKIMU. 3aKOH JeWCTBYOIMX Macc. KoHcTaHTa CKOpocTH
peakuuu. MONEKyISIpHOCT U MOPAJOK peakUuu. 3aBUCHUMOCTb CKOPOCTH pEaKUUud OT
TEMIIEPATYPbI; SHTAJIBIMS aKTUBALMU. [ OMOT€HHBII U reTepOreHHbIN KaTaaus.

HctunHoe n kaxkymieecs: paBHoBecHs. KoHCTaHTa XMMUYECKOTro paBHOBecHs. CMelleHne
XUMHYECKOro paBHOBecus, npuHuui Jle-Illarense — bpayHa.

Ouneprusa ['ub6ca, ee cBsA3b ¢ PHTponUeN W SHTaIbIUEH. DOUNYECKUN CMBICI YHEPTUU
['n66ca. DHTpONUMitHBI W SHTANBNUAHBIN (akropbl mporecca. Cesizb AG’; ¢ KOHCTaHTOU
paBHOBECHSI.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, compoBoXkjparolue  00pa3oBaHUWE  JKUAKUX  UCTHHHBIX  PacTBOPOB
HEDJIEKTPOJIUTOB M JJIEKTPOJIUTOB. ACCOLMUPOBAHHBIE W HEACCOLMHUPOBAHHBIE DJIEKTPOJIUTHL
Crenenp gucconmanuu. KoHcranTa nucconmannu. PaBHOBecHMe B CHCTEME, COCTOSILEH U3
HACBIIIEHHOTO0 PacTBOPAa MaJIOPACTBOPUMOTIO JJIEKTPOJIUTAa M €ro KpucTtauioB. PaBHoBecue B
pacTBopax KOMIUIEKCHBIX COeJMHEHUI. PaBHOBECHE uccolMaluy BOJbl, HOHHOE NPOU3BEACHNE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'maponus conen.

Paszoen 2. Heopranuueckast XUMHsI

2.1. Xumus S-371eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bonopon-nepBslii 2JIEMEHT NEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKECHHE.
Onementsl 1-2 m 13-18 rpynn nepuoaudeckoll CHCTEMBI. 3aKOHOMEPHOCTH B M3MEHEHUU
AJIEKTPOHHBIX KOHQUIYpalMii, BEIMYMH paJUyCOB, 3JIEKTPOOTPULATEIBHOCTH U HHEPIUU
MOHM3AIMKY aTOMOB. TUIIMYHBIE CTENIEHU OKUCIIEHUSA. XUMUUYECKHE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOEHHWM M CBOMCTBAX OCHOBHBIX THUIIOB COEAMHEHUN, HUX IOJIyuY€HHE.
[TpuponHbIe cCOEIMHEHNS, TIOTYYEHUE U TPUMEHEHHUE.

2.3. Xumus d-anementoB. 2.4. Xumus f- aieMeHTOB.

OnemeHTbl 3—12 Tpynn NEpUOIUYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B H3MEHEHUH
AIIEKTPOHHBIX KOH(QUTYpAINii, BEIMUUH PaJANyCOB, SHEPTUN HOHU3AIMU, XapAKTEPHBIX CTENeHEeN
OKHUCJICHHS, KOOPJMHAIIMOHHBIX 4YHCeT aToMoB. llpuponaHble coeiMHEHHUs, MOJyueHUuEe |
COIOCTaBJICHNE (PU3UUYECKUX U XMUMHUYECKHUX CBOMCTB MpOCTHIX BemiecTB. CTpoeHHe U CBOMCTBA
OCHOBHBIX TUIIOB coenuHenuii. Ocodennoct f- dmeMeHTOB.

4 O0beM yueOHOH TUCHHMILINHBI

Cemect
Bcero P

Bup yueOHoii padoThl 1 2

3E ‘ Axkan. 4. | 3E ‘ Axkan. 4. | 3E ‘ Axkan. 4.
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OO61wias TpyI0eMKOCTh JIUCIUILTHHEI 12 432 7 252 5 180
Konrakrmas — padora  —| g 35 192 |311| 112 |222| 80
ayJIMTOPHBIE 3aAHSATHS:
Jlexnun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32 0,89 32 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHast paboTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass  caMoCTOsITeIbHAS ) i )
I():a;li;);jTOﬂTeHBHOG U3y4yeHHe 4,66 289 L7
pa3esioOB TUCIHILIMHBI 1678 104 638
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTakTHas pabota — 08 04 04
IPOMEXKYTOUHAs ATTECTALIHS 2 ' 1 ’ 1 ’
[ToaroroBka K 3K3aMeHy 71,2 35,6 35,6
KypcoBas pa6ora 0,01 0,2 - - 0,01 0,2
KonTakTHas pabota —
IPOMEXKYTOUHAS ATTECTALIHS 0,01 0.2 ] ] 001 0.2
Bua uTOroBoro KOHTpoJIA: IK3aAMEH ’k3ameH, KP
Cemectp
Buj yueGHoii padoThl Beero 1 2
3E Actp. 4. 3E Actp.u. | 3E | Actp. u.
OO0mmas Tpy10eMKOCTh AUCIATUTNHEL 12 324 7 189 5 135
Konrakrnas pabota- | g 33 144 3,11 84 |222| 60
ayIMTOPHBIE 3aHATHS: ’ ' '
Jlexmuu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 0,89 24 0,89 24 - -
JlabopaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTenbHas paGora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHass  camMoOCTOsTENbHAs i i i
padora 4,66 2,89 1,77
CamocrosTenpHOe U3yUCHHE 195 85 78 47 85
pa3zIeNIOB AUCHUILIMHBI ’ :
Buasbl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonraktHas pabota —
POMEKYTOYHAS aTTECTAIUS 2 0.6 1 03 1 03
IToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Kypcosas paGora 0,01 0,15 - - 0,01 0,15
KonraktHas pabota ~| 001 0,15 i ) 0,01 0,15
POMEKYTOYHAS aTTECTAINS
Bua uToroBoro KOHTpoJIA: IK3aAMEH ’k3ameH, KP
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AHHOTauus padoyeil NporpaMMbl JTUCUMILTHHBI
«OcHOBBI HHPOPMALHMOHHBIX TEXHOJIOTHID)

1. Heab AMCHMNIMHBI — 03HAKOMJICHHUE CTYJCHTOB C TEOPETUYECKUMHU, MTPAKTUYECKIMHU
¥ METOJIOJIOTHYECKUMH OCHOBaMHU COBPEMEHHBIX MH(POPMAIIMOHHBIX CUCTEM. B paMKkax nzydeHus
JUCITUTUIMHBL Yy CTYICHTOB (DOPMHUPYIOTCS TCOPETHUSCKHUE 3HAHWS M MPAKTHYECKHE HABBIKU TIO
UHCTPYMEHTAJIBHBIM CPEJICTBaM MPOrpaMMHOro odecrieueHus. CTYIACHTBI H3y4arOT Ha MPAKTHKE
BUJIbI MH()OPMAIIMOHHBIX TEXHOJIOTHH.

3amayn TUCHMIJIMHBI — IPHUOOPETEHUE CTYACHTAMH MPOYHBIX TEOPETHUECKUX 3HAHUHN U
MPAKTUYECKUX HABBIKOB B 00JIaCTH HH(POPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yabTraTe u3ydyeHUsl JUCHHUILIUHBI 00yYAIOIIUICA T10JIKEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-6.1; OIIK-6.2;
OIIK-6.3; OIIK-14.1; OIIK-14.2; OIIK-14.3

B pesynbrate OCBOCHUS TUCIUILIMHBI CTYEHT JOJDKEH:

3namey:

—  TPOLECChl, METOAbl TOWCKa, cOOpa, XpaHeHHs, OOpabOTKH, TPEICTaBICHUS,
pacrpocTpaHeHusI HHPOPMALIMU U CIIOCOOBI OCYIIECTBICHHUS TAKUX MPOIECCOB U METOJIOB
(vHpOpPMAIIMOHHBIE TEXHOJIOTHH)

—  COBpPEMEHHBbIC HWHCTPYMCHTAJIBHBIC CpPEIbl, MPOrPAMMHO-TEXHUYECKHE IUIaT(GOpPMBI H
POTPaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO IMPOU3BOCTBA, UCIIOIBb3YEMbIE JIJIS
peteHus 3a1a4 npoeCCHOHATBHON AEATEIBHOCTH, M IPUHIUITBI HX PaOOTHI.

Ymemy:

— BBIOMpAaTh M WCIOJB30BaTh COBPEMEHHBIC WH()OPMANMOHHO-KOMMYHHUKAIMOHHBIE H
UHTEJUICKTYaJbHbIE TEXHOJOTMH, WHCTPYMEHTAIBHBIC CPEIbl, MPOrPAMMHO-TCXHHUYECKHUE
w1aThopMBbl ¥ IPOTPAMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOTO IMPOU3BOICTBA, IS
peleHus 3a1a49 NpoPecCUuOHATBHOMN IeATEILHOCTH

—  aHaNIM3HMPOBATH MPOPECCHOHATBHBIE 3a7aul, BBIOMPATh M MCIIOJIb30BaTh noaxoasme UT-
TEXHOJIOTHH.

Braoemy:

—  HaBBIKaMH paboOTHI ¢ JexKamuMu B ocHoBe U T-perieHuil 1aHHbIMU

— HaBBIKAMH TPUMCHCHHS COBPEMEHHBIX  HMH()OPMANMOHHO-KOMMYHHKAITMOHHBIX |
WHTEIJIEKTYadbHBIX ~ TEXHOJIOTUH, WHCTPYMEHTAJIbHBIX CpPEACTB, B TOM YHCIE
OTEYECTBEHHOTO TIPOM3BOICTBA, JIJIs pEIICHUS 3a/1a4 MPO(PECCHOHATBHON IeATEIIbHOCTH.

3. Kparkoe conep:kanue JIUCHUIITIHHBI

Pa3zoen 1. Beeoenue 6 unghopmayuonnvle mexuono2uu.

1.1. CrpykTypa OmepanMOHHBIX CHUCTEM, MaKeThl NMPUKIAAHBIX Hporpamm, Microsoft
Office. Knaccudukanus nporpamMMmHbix cpenctB. CHcTeMHOE M IMPHUKIAAHOE IMPOrpaMMHOE
obecnieuenue [1K. O630p onepannonnbix cucteM (OC). [Tpuniunst coznanus u coctaB OC: sapo,
uHtepdeiic, napaiiepel. Kpatkas xapaktepuctuka WINDOWS, MoaynbHbIM npuHIMI
noctpoenus. Cpena WINDOWS: okHa, ux 3neMeHTbl, paboTa B MHOTOOKOHHOM PEXKHME.

1.2. TekcroBslit pegakrop WORD, penakTopsl MaTeMaTHYeCKUX U XUMHUECKUX (popmyi.
Bo3moxxHOCTH co3maHus 3JeKTpOHHBIX Mpe3eHTauuit (Power point). Co3nanue 1TOKyMEHTOB
pa3nu4HbIX (GopM (CTaHIAPTHBIX M HecTaHIapTHHIX). Co3aHue U peJaKTUPOBAaHHE TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMHUYECKUMH (pOpMyIamMH.

1.3. Tabnuunslii npoueccop EXCEL: 0630p, Tumbl u agpecaius sueek, ¢popmar siueexk,
BCTpoeHHble (yHkuuu, ¢Gopmarupoanue tabmuu. EXCEL: Bo3moxsHocTH Tabau4HOrO
pelaKTopa M MHCIOJBb30BAHHWE €ro JUIsl pelleHHs HH()OPMAIMOHHBIX M WH)KEHEPHBIX 3a/ad.
[Toctpoenue rpauKOB U AUATPAMM.

1.4. EXCEL. Omepamun c¢ MmaccuBamu. Pa3zpaGoTka W peanuzanust HPOCTEHUIINX
QITOPUTMOB C HCIOJB30BAaHHUEM BO3MOXKHOCTEH peAakTopa (HaXxOXIEHHE MaKCUMAalIbHOTO
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(MMHMMAJIBHOTO) 3JI€EMEHTa BEKTOpa M MAaTpPHUIIbI, HAXOXKJIEHUE CYMMBI AJIEMEHTOB BEKTOpa U
MaTpHULbl, BBIYHUCICHHE MAaTPUUYHBIX BBIpAKEHUI). PelleHre BBHIYUCIUTENBHBIX 3a7ad C
ucrnonb3oBanueM tadnuil. Pemenne CJIAY ¢ ucnonb3oBaHueM oOpaTHON MaTpPHIIBI.

1.5. EXCEL [Iloctpoenue rpadukoB U auarpamm. Pacder (yHKIMOHAIBHBIX
3aBHCUMOCTE M TOCTpoeHue rpaduyeckux H300paKeHUN € HCIOJIb30BAaHUEM CTaHAAPTHBIX
¢ynkunit EXCEL u macrepa ¢ynakumii. [ToctpoeHne moBepxHOCTEH € HCIIOIB30BaHUEM MacTepa
nuarpamm. [loctpoenue tuHUM TpeHa.

Pa3zoen 2. Aneopummul u ocrhogwvl npoepammuposanus na sizvike MATLAB.

2.1. Anroputmsl, TUIBI aaropuTMoB. IloHsTHe anroputMa u ero cBoictBa. CriocoObl
3alMcH alIropuTMOB. MONYJIBHBI NPUHIMUI IIOCTPOEHMSI aaropuTMoB M mnporpamm. Ilaker
KoMmnbloTepHOl MaremaTuku MATLAB. XapakTepucTUKd S3bIKOB MPOrPAMMHUPOBAHMS.
OBouonus U KiIacCU(UKAIMS S3bIKOB MPOTPaMMHUPOBAHUS, UMIIEpAaTHBHbIC, (DYHKIIMOHAIBHBIE,
JIOTHYECKHe, OOBEKTHO-OPUEHTUPOBaHHbIE, uX KoMmOuHaiuu. IloHaTtus  TpaHcusIIMH,
KOMIWISIIMK, UHTEPIPETALUU, UX pa3iudus. SI3bIKM MPOrpaMMHUPOBAHHUS BBICOKOTO YPOBHS.
CtpykTypHOE HpOrpaMMUpOBaHHE, €ro ocobeHHOCTH. (030p MakeToB KOMIBIOTEPHOI
matemaruku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTypbl W MPUHUUIIBI CTPYKTYPHOTO
IPOrpaMMUPOBAHUS, WLIKOCTpalusa. ba3oBble alropuTMUyYecKue KOHCTPYKLIMHU (Cl€IOBaHUE,
BETBJICHHE, MOBTOPEHHE), UX peanusauuu. OmnepaTopsl s3blka mporpamMmmupoBanus MATLAB.
OcuoBubie pematenu (solvers) MATLAB mns peanu3anuy BBIYHCIHTENBHBIX aJTOPUTMOB.
bubnunoTeka ctanaapTHBIX GyHKIWMIA Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, numa2str, disp, printf.

2.3. Toctpoenne rpadukoB (GYHKIHH OJHOM W JBYX MepeMeHHBIX. lcmoib3oBaHue
¢ynkuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmnenue
rpaduKoB(3aroJ0BKH, MOAMKCH 110 OCSIM H TIp.).

2.4. Oneparuu HaJ MacCHBaMH: BEKTOpaMU M MATpPUILIAMH - CJIOKEHHE, YMHOXEHHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIMUCICHUE HOPMBI (norm), panra (rank) u onpeaenuTens
matpuilsl (det ). AITOpUTMBI HAXOXKACHUSI MAaKCUMAJIbHOTO, MUHUMAIJIBHOTO 3JIEMEHTA B MACCHBE,
QITOPUTMBI COPTUPOBKH U UX peanu3anus (Harnpumep, Selection Sort).

Pazoen 3. Yucnennvie memoowl. Peanuzayus npocmetiwux ancopummos 6 cpede MATLAB.

3.1. UnucneHHblE METOMABI, XapaKTEPUCTUKA M UX OCOOEHHOCTH, MOHATHE CXOJUMOCTH
MeTOJa. DJEMEHTbl TEOPUU MOTPEIIHOCTEN, KIacCHU(pUKalUs IMOTPEIIHOCTeH, aOCOII0THAs U
OTHOCHTEJIbHAS OTPEIIHOCTb, MOHATHE (GYHKIUN HOPMBI. BBeZieHHe B CTaTUCTUKY. AJITOPUTMBI
JUISL CTATUCTUYECKON 00paboTKN MH(POpMAIMK (BBIUMCIEHUE TOUYEUHBIX U HHTEPBAIBHBIX OLIEHOK
pe3ynbTaToB M3MepsieMol BenuuuHbl), ux peanuzammu B [IKM MATLAB. Hcnons3oBanue
¢yHK1Mi min, max, median, var, polyfit, polyval.

3.2. Ilpubnmxenue ¢pyHkuuid. MHTEpnonanus MHorowieHamu. KycouHast nHTepnosuus
(crmaitH). Onenka norpemHoctd. Oynkiun MATLAB nns pabotel ¢ MHOrowieHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BpluucieHue onpeaeneHHbIX UHTErpajioB, aJrOpUTMbl METOJOB HPSIMOYTOJbHUKOB,
Tpaneuuid 1 CUMIICOHA, OLIEHKAa MOTPEIIHOCTH METOOB. Peann3anusi anropuTMOB YMCIIEHHBIX
METO/I0B BBIUMCIIEHHS OTIpeieNIeHHBIX HHTErpanoB B cpeae MATLAB, npuMeHeHre cTaHAapTHBIX
¢bynkuui trapz, quad, integral

3.4. UccnenoBanue (QyHKIMU OJHOW TMepeMeHHOH. PeleHne HEMTWHEWHOTO ypaBHEHUS
f(x)=0. Otnenenue KopHeH. ANTOPUTMBI YTOUYHEHHMS KOPHsS (METOJ TMOJOBHHHOTO JETCHMS,
HrroTona, npoctoii ureparuu). CpaBHUTEIBHBIE XapaKTePUCTUKH. Peanusanus aaropuTMoB B
cpeae MATLAB no 6510k- cxemMaM | ¢ UCIIOJIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanue ¢yHkuuu ojaHoM mnepemeHHo#l. Ilowck skctpemyma ¢yHKIMU
BbruucnuTtenbHble aaropuTMbl HAXOXKJIEHHUS JIOKAIBHBIX U TJIOOANBHBIX HKCTPEMYMOB (METOJ
JIEJIEHNsl OTpe3Ka IOIOoJIaM, METOJ 30JI0TOTO CEYEHHs), UX pealHu3aluH Mo OJIOK-CXeMaM U ¢
ucnonb3oBaHueM pemarens fminbnd B cpene MATLAB.

Pazoen 4. Komnvromepnwie cemu. baszvi 0anubix.
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4.1. KoMIbIOTEpHBIE CETU: TOMOJOTHH CETEH, MX XAPAKTEPUCTUKU. TOIMOJIOTUM CETEH:
3B€3/IHAasl, IIMHHAs, KojbleBasd. CeTu 3aKpbITOrO THUIA: JIOKAJIbHBIE U paCIpe/esICHHbIE CETH,
KopropatuBHble ceTH. [IporpaMMHO-TEXHHYECKOE oOOecreueHue: aapecaius, oreparroHHas
cucTeMa, aJamnTepsl, JApaiBephl, MPOTOKOJIBI (OCOOBIE S3BIKHM, HA KOTOPBIX OOMEHMBAIOTCS
uHopmManueit KoMsloTepsl B cetr, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'mobanbhbie cetu pasnuunoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bosmoxxnoctu cetu MuTepHer, Cucrema TenekoH(epeHIHi. DIEKTPOHHAs TOYTa.
Joctyn K uHPOPMALMOHHBIM pecypcaM. 3amuTta uHpopmauuu. IlonsTHe Oe3omacHOCTH
KOMIIBIOTEPHOU HH(OpMAaLUU: HAJEKHOCTh KOMIBIOTEPA, COXPAHHOCTh NAHHBIX, 3alIUTa OT
BHECEHMS] M3MEHEHUU HEYNMOJIHOMOYEHHbIMU 50 NuIlaMH, COXpaHEHUE TaWHBI MEPENHUCKU B
AIEKTPOHHOU CeTU AJITOPUTMBI 3aIIUTHI UH(OPMAIIUU: METO/IbI 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHI
u 00prba ¢ HUMHU. MeToapl peanu3anuy 3amuThl HHQOpPMAIMK: MPOTPAMMHEIE, aliapaTHbIE,
OpraHU3aIMOHHBIE.

4.3. WNudopmaunonneie cucteMbl. CHCTEMBI yIpaBieHUs OaHKaMH W 0a3aMH JIaHHBIX.
Pensimmonnas monens naHHbIX. CTpyKTypa 3amUCcH, METOIbI JocTtyna K uHdopmaiuu. O6meH
JaHHBIMU ¢ ApyruMu npunoxeHussMu WINDOWS: TekCTOBBIMU peJaKTOpaMU U JIEKTPOHHBIMU
TaOJIMLIAMMU.

4.4, PemsmuonHas ©6aza paHHeix ACCESS. I'naBHoe OKHO, MEHIO KOMaH], IIaHENIb
uHCTpyMeHTOB. Co3/1aHKe U OTKPBITHE 0a3bl TaHHBIX. BBOI 1 pejakTHpOBaHUE TAHHBIX B PEKUME
TabJIMLbl U pexuMe KoHCTpykropa. dopmupoBaHue 3ampocoB. 3ampockl MPOCTbIE U
MHOTOTa0IMYHBIE, 3aPOCHI ¢ ycioBusAMU. Cozanue oTuyeToB U ¢hopM. TeXHONOTHs peaan3anun
npocreimux 3aaau cpeacrsamu CYBJl ACCESS.

4. O0beM AUCHUNIMHBI U BUbI Y4eOHOH padoThI

Cemectp
N 1 cemectp
Bun yae6HO# paboThI Axax | Actp.
3E
9. 9.
O01asi TPy10€eMKOCTb M CHUIIITHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 2,36 85 63,75
B TOM 4HCIIe B GopMe MPAKTHYECKON TIOJTOTOBKH 0,5 18 13,5
Jlexun 0,47 17 12,75
[Tpaktuueckue 3ansatus (I113) 0,94 34 25,5
B TOM 4HCIe B GopMe MPAKTHYECKON OTOTOBKH 0,25 9 6,75
JIaGoparopusbie pabotsl (JIP) 0,94 34 25,5
B TOM 4HCIIe B GOopMe MPAKTHYECKON TOJTOTOBKH 0,25 9 6,75
CamocrositesbHas padora (CP) 0,64 23 17,25
ITepepaboTka yaeOHOrO MaTepuaa 0,06 2 1,5
[ToaroroBka K NpakKTUYECKUM 3aHATUSIM 0,06 2 15
[ToaroToBka K 1a00paTopHbIM paboTam 0,06 2 1,5
[ToaroToBKa K 9K3aMeHY 0,36 13 9,75
[ToaroroBka K NpoOMeKyTOYHOMY KOHTPOJIIO 0,06 2 15
Jlpyrue BUJIBI CAMOCTOSITENIbHOW PabOTHI 0,06 2 15
Bua koHTpOJIS
JK3aMeH 1 36 27
KonTakTHas camocTosiTenbHas paboTa 1 0,4 0,3
CamocTosITeIbHO U3YUECHHE PA3/IeNIOB AUCIIUIUIMHBI 35,6 26,7
Bua HTOrOoBOro KOHTpOJIs: JK3aMeH
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AHHOTauus padoyeii mporpaMMbl TUCHUILIHHBI
«IIpodnianHoe nporpaMMHoe odecnedeHne JJIsl pelieHus1 3a1a4 NpopecCHOHAIbHOM
AeATEeJIbHOCTH»

1. Henp AMCHMILNIMHBI — O3HAKOMJICHUE CTYACHTOB C TEOPETHUYECKUMU, TPAKTUIECKUMHU
¥ METOJIOJIOTMYECKUMH OCHOBAMHU COBPEMEHHBIX MH(POPMALIMOHHBIX CUCTEM. B paMkax nzydeHus
JUCLHUIUIMHBL Y CTYACHTOB (OPMHUPYIOTCS TEOPETHUYECKHE 3HAHUSA U MPAKTUUYECKHE HABBIKU 10
MHCTPYMEHTAJIBHBIM CPEJCTBAM MPOrpaMMHOro odecrieueHus. CTyeHTHl U3y4aroT Ha MPaKTUKE
BUIbI MH()OPMAIIMOHHBIX TEXHOJIOTUH.

3agauu AUCHUILNIMHBI — IPUOOPETEHUE CTYIEHTaMH IPOYHBIX TEOPETUUECKUX 3HAHUHU U
IPAaKTUYECKUX HABBIKOB B 001aCTH MH()OPMALIMOHHBIX TEXHOJIOTUH.

2. B pe3yabTrarTe n3ydyeHus JUCHUILINHBI 00y4AI0UIUCA T0JIKEH:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-13.1; OIIK-13.2; OIIK-13.3; OIIK-14.1; OIIK-
14.2; OIIK-14.3; TIK-1.1; TIK-1.2; TIK-1.3; I[TIK-3.1; [1K-3.2; T1K-3.3

B pe3ynbraTe 0cBOCHUS NUCUUIUIMHBI CTYACHT JOJKEH:

3namy:

— Tpouecchl, METOAbl IOUCKa, cOopa, XpaHeHUs, oOpaOOTKH, IpeacTaBiICHUS,
pacnpocTpaHeHus] UH(POPMALIUK U CIIOCOOBI OCYILIECTBICHHS TAKUX MPOLIECCOB U METOIOB
(uH(OpPMAIIIOHHBIE TEXHOJIOTHN)

—  COBpEMEHHbIE HWHCTPYMEHTAJbHBIE CpPEIbl, MPOrpPaMMHO-TEXHHYECKHE IUIaT(GOpMBl H
IIPOrpaMMHBIE CPEACTBA, B TOM YUCIIE OTEYECTBEHHOI'O IIPOU3BO/ICTBA, UCIIOJIb3YEMbIE JISI
pelieHus 3aaa4 npodeccruoHalbHOM 1eATeTbHOCTH, U IPUHIIUIIBI UX PaOOTHI.

Ymems:

— BBIOMpaTh U UCIOJB30BaTh COBPEMEHHBIE HH()OPMALMOHHO-KOMMYHHUKAIMOHHBIE H
MHTEJJICKTYaJIbHbIE TEXHOJOTUU, MHCTPYMEHTAIBHBIE CPEIbl, IPOrPAMMHO-TEXHUYECKUE
w1aTopMbl ¥ IPOTPAMMHBIE CPEACTBA, B TOM YHCJIE OTEUECTBEHHOTO MPOU3BOJICTBA, IS
pereHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH

—  aHaNIM3MpOBAThH MPOECCHOHATBHBIE 3a7aul, BBIOMPATh M UCIOJIb30BaTh noaxoasume UT-
TEXHOJIOTHH.

Braoemy:

—  HaBBIKaMU palOTHI ¢ Jexamumu B ocHoBe UT-pemenuit JaHapIMU

— HaBBIKAMH TPUMEHEHHUS COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX |
MHTEJJICKTYaJIbHBIX ~ TEXHOJIOTUH, HWHCTPYMEHTAJbHBIX CpPEACTB, B TOM  YHCIE
0TEYECTBEHHOI'O MPOMU3BOJICTBA, JJIs peIIeHUs 3a/1a4 MPO(PECCUOHATbHON IeATEIbHOCTH.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Paznes 1. IIKM Python u oco0eHHOCTH ero peaju3anuu JJIsl pelIeHAs PAaCYeTHBIX 32124 B
XHMMHHM M XUMHYECKOI TeXHOJIOTHH

1.1.  OOBEKTHO-OPUEHTHPOBAHHBIA  sA3BIK  MporpammupoBanusi  Python:  0030p.
OcoOeHHOCTH U CBOMCTBAa 00BEKTHO-OpUeHTHpoBaHHOTO nporpammupoBanus (OOII). Co3nanue
U Hcnojb3oBanue auctpudytuBa Anaconda. Undpactpykrypsl Spyder, Jupiter, CTpyKTypa s3bIKa.
OcHOBHBIE CTPYKTYpbI JaHHBIX (CIIUCOK KOPTEXK, OOBEKTHI) U ONEpallii HaJ HUMH. AJITOPUTMBI.
OCHOBHBIE ATOPUTMHUYECKUE KOHCTPYKLUH (ClIeI0BaHNE, BETBICHUE, IUKIIBI) U UX pean3aIus
B Python.

1.2. Beenenue B nporpamMmupoBanue Ha sizbike Python. CtpykTypa nporpammsl, OTCTYIIBI,
MOJYJIH, OnepaTopsl, GyHKIHK (MMEHOBAHHBIE W aHOHUMHBIE), 0cOOeHHOCTH. CTaHIapTHHIE U
HecTaHnapTHbe QyHKIHMH s3blka Python (oOmiero HasHaueHus, MaremMaTH4eckue, oOpaboTka
CTPOK, BBOJI/BBIBOI).

1.3. Pa3zpaboTka anropuTMoB, MPOrpaMMHpOBAHUE M OTIajaKa mporpamm Ha Python (B
cpene Spyder). Ynpasmstomue kKoHcTpykiuu if, for, while.

1.4 O630p mpeaAMETHO-OPUEHTUPOBAHHOW OMOIHOTEKN Moaynel Python ans Hay4yHBIX U
WHXEHEpPHBIX BbIUMCIeHuN SciPy (Moxynu scipy u numpy, a Takxke matplotlib), cpaBaenue c
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MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy mJisi BEKTOPHBIX W MaTPUYHBIX BBIYMCICHUN
ndarray. OcOOCHHOCTH BBIMOJMHEHHSI ACHCTBHI Haa MaTpulaMu (CIOKEHHE, BBIYHTAHUE,
YMHOXXEHHE, oOpaiienre) Ha s3bike Python. Mudopmanmonnsie MmaTpuunble GyHKIUH (HOpMa,
ompeaenuTenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., UHIEKCHPOBaHUE,
MaTpUYHOE Mpou3BeAcHUE U PyHKITMK MOyt numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Tloctpoenue rpadukoB Ha si3pike Python ¢ umcmombpzoBanmem Mopayns matplotlib.
Oyukuun  moaysast matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHOBKa MapaMeTpoB M aHHOTHPOBAaHUE IPaPHUKOB.

Pa3nes 2. MeToabl BHIYHCIANTENIbHOI MaTeMaTHKH. OCHOBHBIE 3TaNbl pPellleHUs 3a1a4 Ha
IBM. Pemenne cucreM JuHeHbIX anredopandeckux ypasuenuii (CJIAY)

2.1. IlpsaMble ¥ UTEpaALIMOHHBIE YUCIIEHHBIE METO/BI. DJIEMEHThl TEOPUU MOTPEIIHOCTEMH.
[Tonsitue HOpMBI. OCOOEHHOCTM MAIIMHHOW apudMmeTuku (KpaTkuii moBTop). OcoOeHHOCTH
BBITIOJIHEHUS ACUCTBUI HaJ MaTpulaMH (CJIO0KEHUE, BRIYUTAHUE, YMHOXKEHHE, OOpaleHne) Ha
s3pike Python, nHbopMarmonHsie MaTpudHbie QYHKITUU (HOPMA, ONIPECIIUTEIb, PaHT).

2.2. Pemenue cucteMm JuHeHHbIX anredpamdeckux ypaBHeHui (CJIAY). IlocranoBka
3agaun. [lorpemHoctu. MeToapl ¢ HMCMONB30BAaHHEM OOpPATHOW MATPUIIBI U METOJ MPOCTHIX
uteparmii. Pemenne CJIAY nHa s3pike Python c¢ mcmonmp3oBanmem mopaynedd numpy.linalg u
scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. 0O630p meronoB peuienus CJIAY. BwruucnutenbHass yCTOWYHUBOCTH, CXOJIUMOCTH
MeTo10B. OOYCIIOBICHHOCTh CUCTEMBI JTMHEHHBIX anredpanyeckux ypaBHeHuit (CJIAY) u yncno
00YCJIOBIICHHOCTH.

Pa3pnen 3. O0padoTka pe3yibTaTOB H3MepeHus 0AHOH Beiu4uHbl. [Ipudanxenne pyHkuumn
MHOIOYJIeHAMHM ¢ OJHOW He3aBHUCUMOM mNepeMeHHO#. PenieHue cucreM HeJUHEHHBIX
ypaBHeHuii (CHY) yuc/ieHHbIMH MeTOIaMHU

3.1. O6paboTka 3KCIEPUMEHTATBHBIX JAHHBIX. TOYECYHBIC M WHTCPBAJILHBIC OIICHKH.
Oyukuun Python. Onpenenenne kpurepust CTbrofeHTa

3.2. Tlpubmmxenne QyHKOUA. MeTOAsl HWHTEPIONSANHUNA 3aBUCHMOCTEH C  OJHOMN
HE3aBUCUMOI1 nepeMeHHON. HTeprnonsuonHblii MHOTOusIeH Jlarpanxka, peanuszauus B Python.

3.3. Ilpubmmwxenue QyHKuA. MeToapl aNmpoKCUMAlUM 3aBUCUMOCTEH C OJIHOM
He3aBUCHMOI nepeMeHHON. Metoa HauMenbux kBajaparoB (MHK). Mcnons3oBanue ¢pyHkuumit
Python ana ammpoxcumanuum uw  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

3.4.. AnropuTMbl MeTOJ1a MPOCTOM utepanuu u metoaa Hetotona - Padcona s pemenus
CHY. CxopocTh CXOIUMOCTH, OLIEHKH NOorpemHocTy. Peanusanus metonos B Python.

3.5. Metoauka WUCHONB30BAaHUS pemiarerael B Moayne scipy.optimize, (yHKIUU
root_scalar, root.

Pa3nen 4. Pemienue 3aga4 MHOTOMepPHO#i ONTUMHM3ALMU YMCIEHHBIMU METOAAMHU. AHAIU3 U
peumienne 1 PepeHIUAIBHBIX YPABHEHUI YHCICEHHBIMU METOAAMH

4.1. Knaccuduxkanus 3amady ¥ METOJOB ONTUMH3AIMUA. METOJl TpagueHTHOTO CITyCKa.
Meron nedopmupyemoro MHOrorpanauka. Peanuzamus merosios B Python.

4.2. Bcrpoennsle metoabl SciPy. Beibop pemartens B Moayse scipy.optimize BerpoeHHbie
metoab! SciPy, pyHkiuu minimize scalar, minimize.

4.3. AnroputMbl METOZI0B pelieHus quddepeHInaabHbIX ypaBHeHUH. MeToabl Diinepa u
ero monudukanuu. Peanuzamus meronos B Python. BeiGop pemarenst B Moayiie scipy.integrate,
dynkimu solve_ivp, solve_bvp.

4. O0beM AUCHUILIMHBI U BHAbI Y4e0HO0 padoThl

Cemectp
} 2 cemec
Bunx yuebnoit paboThl - Axan. | Actp.
q. .
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O0mas Tpy10eMKOCTh JHCIUILTHHBI 2 72 o4

KonTrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSL: 1,42 51 38,25
B TOM 4HcIIe B popMe MPAKTHYECKON OTOTOBKHU 0,5 18 13,5
Jlexknuu - - -
[Tpaktuueckue 3ausarus (113) 0,47 17 12,75
B TOM 4YHCJIe B (hopMe MpaKTUIECKON MOATOTOBKH 0,25 9 6,75
JlabopaTtopHsie paboTsl (JIP) 0,94 34 25,5
B TOM 4HcIe B popMe MPAKTHYECKON OJATOTOBKU 0,25 9 6,75
CamocrositesibHas padora (CP) 0,58 21 15,75
[TepepaboTka yueOHOr0 MaTepuana - - -
[ToaroroBka K MPaKTUYECKUM 3aHATUAM 0,11 4 3
[ToxroroBka K J1a00paTopHbIM paboTam 0,25 9 6,75
[TonroToBka K 9K3aMeHy - - -
[ToaroTroBka K NpoMeKyTOYHOMY KOHTPOJIIO 0,11 4 3
Jlpyrue Bubpl CaMOCTOSITENIbHON pabOThI 0,11 4 3
Buja koHTpOJISI \

Bujg nTOroBoro KOHTpoJIs: 3auer

AHHOTanuA padoyeil NPOrpaMMspl JUCHUIJIMHBI
«AHOCTpaHHBIH A3BIK»

1. Heap qucuMnIMHbI — NpuoOpeTeHre 00yJaromuMIcs 001el, KOMMYHUKaTHUBHOMN U
poecCHOHANBHOM KOMIIETEHLUH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX 3Talax s3bIKOBOU
IOArOTOBKA  IO3BOJIIET  MCIOJIb30BaTh  HMHOCTPAHHBIM  SA3BIK  IPAKTUYECKM KAk B
npoecCuOHANbHOM (IIPOU3BOJCTBEHHOW M HAaydHOH) JEATENbHOCTH, TaK W Juld Lenei
camMo00pa3oBaHMsL.

2. B pe3yabTare udy4eHusi AUCUMILIMHBI 00yYaIOLIUICA J0JI/KEH:

Obnadamye cleAyOMUMU KOMIIETCHIIMAMU ¥ HHAMKATOPAMH UX TOCTHU)KEHUS .

YK-4.1; YK-4.2; YK-4.3; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namu:

— OCHOBHBIE  CIIOCOOBI ~ COYETAaEMOCTHM  JIGKCMUECKHMX  €IUMHHMIl M  OCHOBHBIE
CJII0BOOOpa3oBaTeIbHBIC MOJICIIH;

—  pYCCKHE 3KBUBAJEHTHI OCHOBHBIX CJIOB U BBIPAXKXEHHI peur B MPOLECCE MEXKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

—  OCHOBHBIE IIPUEMBI U METO/IbI peheprpOBaHUS M AHHOTUPOBAHUS JIUTEPATYPHI;

— TaCCHBHYI0 M AaKTHBHYIO JIEKCHKY, B TOM YHCJIE OOIIEHAYyYHYI0 M CIEHUAIBHYIO
TEPMUHOJIOTHIO, HEOOXOIUMYIO 11l paOOThI Ha/l TUTIOBBIMU TEKCTAMU;

—  NpHeMbl pabOThl ¢ OPUTHHAIBHON JIUTEPATypOil HA HHOCTPAHHOM SI3bIKE.

Ymemu:

— paboTaTh C OPUTHHAIBHON JIUTEPATYPON HA MHOCTPAHHOM SI3BIKE;

— paboTath CO CIOBaApEM;

— BECTH MEpPEnuCKy Ha M3y4aeMOM S3bIKE C IIEJIbI0 MEXKJIMYHOCTHOTO U MEXKYJIbTYPHOIO
B3aMMOJEICTBUS;

—  BECTH PEUEBYIO AESATEIbHOCTh NPUMEHHUTENIBHO K cdepe ObITOBOM U MpodecCHOHANbHOM
KOMMYHHKAIIH.

Braoemw:

— WHOCTPAHHBIM $I3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYIbTYpPHOTO OOIIECHHS,
HaBBIKAMU M YMEHHSMHU pPEUYEBOIl JEATETbHOCTH NPUMEHUTENIBHO K cepe ObITOBOH U
npodeccuoHaNTbHOM KOMMYHHMKAIMU, OCHOBaMH IyOJIUYHON peyl;
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— OCHOBaMH pe(epHpOBaHMS U aHHOTUPOBAHMS JIUTEPATYpPhl Ha M3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. Kpartkoe cogep:xaHue JUCUMILIHMHbBI

Pasoen 1. I pammamuueckue u nekcuyeckue mpyoHoCmu u3yuaemo2o A3vikd.

1.1 CopshxkeHne W H3MEHEHHE TJIaroia-cBs3ku B (¢GopMax HACTOALIETO BpPEMEHHU.
Bunospemennsie ¢popmsl riaaronos. ObpazoBanue GopM IpOCThIX, MPOJOHKEHHBIX, TEPPEKTHBIX
U nepdeKTHO-TPOIOJKEHHBIX BpeMeH Iuiarojia. BompocuTenbHble MPeanoKeHusi B pa3inuHbIX
BpemeHax. OOpa3oBaHue OTpUIATENBHBIX (DOPM TJIaroja B pa3InYHbIX BpeMEHaX.

1.3 O6pazoBaHue MPOCTHIX, MPOJAOIKEHHBIX, TEPPEKTHBIX BPEMEH TJIaroJIbHBIX (OPM H
ynoTtpebnenne (opMm cTpamarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJioB.
OO6pa3oBaHue MPOCTHIX, MPOJOIDKEHHBIX, MEPHEKTHBIX U MEePPEKTHO-TPOIOIKEHHBIX BPEMEH.
BonpocurenbHble npeniokKeHns: B pa3nuyHbX BpeMeHax. O0pa3oBaHue OTpUIATEIbHBIX (hopm
rJ1arojia B pa3iM4HbIX BpeMeHaXx.

1.4 Ipuyactus. Ipuyactus Hacrosero u npoueamero spemenu. [lepdexrusie popmbl
npuvacTus. MecTo mpuvacTUii B MpeyIoKeHUN. AOCOIIOTHBINA MTPUYACTHBIA 000POT.

1.5 Undpunntus. @opmer uHpuaUTHBA. [IpomgomkeHHbIl U neppeKTHBI WHOUHUTHUB.
Oynkuun vHGUHUTHBA B npeiokeHuH. OOpa3oBaHue M ynoTpebiieHHe HWH(OUHUTHBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKALEE) U «CI0KHOE JTOTIOTHEHHUEY.

1.6 Monanbubsle riaroisl. CTpykTypa npeioxeHus. [IpuHuunsl cioBooOpa3oBaHMsL.
Coxkpamenus (ab0peBuarypsl). O60o3HaueHue natbl [IpaBuia 4TeHUs XMMHUYECKHX 3JEMEHTOB,
0003HaYCHUI U (POPMYJ HEOPTraHWYECKHX COCIMHCHHA W YPABHCHHMH XHMHUYECKUX PEaKIUH.
[TpaBuiia urenus eaunui uamMepenus. [IpaBuna yreHns HAMMEHOBAaHU I OCHOBHBIX OPraHUYECKUX
COCIMHEHU.

Pa3zoen 2. Pazsumue Hasvbiko8 umeHUus memMamudecKkux mexKkcmos.

2.1 YreHue TEKCTOB IO TEMaM:

2.1.1. Beenenue B crieliiaibHOCTh

2.1.2. .. Mennenees

2.1.3. PXTY um. JI.1. Menpaeneena

2.1.4. Hayka 1 Hay4HbI€ METO/Ibl, HAyUHbI€ CTaThbU

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. TexHuka 6e30macHOCTH B 1abopaTopun. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymyriero.

2.1.9. buotexnonorus @apmareBTHYECKUE MPONU3BOJICTBA.

2.1.10. 3enenas xumus. [Ipobaembl 3K0JI0THH.

2.2 llonsitue o Bunax ureHus. [I[pocMoTpoBoe uTeHNe Ha MpUMepax TeKCTOB 0 xumuu, [1.1.
Mengeneese, PXTY um, /I.1. Menneneera.

AKTHUBH3AIUS JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHE HAyYHBIX M HAYyYHO-TIOMYJSAPHBIX TEKCTOB IO BbIOpaHHON
CHEIMAIbHOCTH Ha Tmpumepe TekcToB: «Hayka W HaydyHble METOABD», «XHUMHUYECKOE
npeanpustue», «CoBpeMEHHbIE HWH)KEHEpHbIE TEXHOJOTHM», «XUMHUYECKass JabopaTropusi.
Texnuka Oe3omacHocTH B jabopatopun. M3mepeHuss B XUMHUECKOU JTabOpaTopumy, «XuMHS
Oynymero. CoBpeMeHHbIE TEHICHLIUN pa3BUTHs Haykn», «buotexHomnorus. dapmareBTHuecKue
MIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiembl sKoI0Tum».

Jlekcuyeckre  OCOOGHHOCTM  TEKCTOB  HAayYHO-TEXHHYECKOH  HampaBJIeHHOCTH.
TepMUHOIOTHSI HAYYHO-TEXHUYECKON JIUTEPaTyphl Ha U3y4aeMOM SI3BIKE.

Paszoen 3. Illpaxmuxa ycmuoui peyu

3.1 IIpakTrKa yCTHOM pedn Mo TeMaMm:

3.1.1. «I'oBopuM o cebe, o cBoeit Oynymieit mpopeccun»,

3.1.2. «Moii yruBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC)»

43



3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoru4eckas pedb 1o TeMe «o cede u o Oyaymieit npodeccuny. Jlekcuueckue
0COOEHHOCTH MOHOJIOTMUYECKOM peyuH.

3.3 PedeBoil ATUKET TOBCEAHEBHOTO OOIIEHHUS (3HAKOMCTBO, IIPEICTABIICHHE,
YCTAHOBJICHHE M TOJICp)KaHHE KOHTAKTa, 3allpoc M cooOmeHne nH(popMaum, nodyxIeHHe K
JeMCTBUIO, BBIPAKEHHE IPOCHOBI, COIIIACHS).

OCoOEHHOCTH IUATOTUYECKON pedr 10 IPOMIEHHBIM TeMaM.

Pazoen 4. Ocobennocmu s3vika cneyuaibHoCmu

I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CIEIIUAIBHOCTHU:

4.1. I'paMMaTHyeCcKue U JIEKCHYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Paznuunble BapuaHThI EPEeBOIa MPUYACTHI HA pyccKuid s3bIK. [IpuyacTHBIE 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenbHoe HakJIOHEHHE. POPMBI COCIIaraTeIbHOrO HaKJIOHEHUS B U3Y4aeMOM
A3plke. MoJanbHble IJarojisl U UX HCIOJIB30BAHHE B IPEIUIOKEHHAX B COCIATaTEIbHOM
HAaKJIOHEHUN. THIIBI yCIIOBHBIX IIPEMJIOKEHUH. BapuaHThl 1epeBoAa NPENIOKEHUM B
COCJIaraTeJIbHOM HAKJIOHEHUM W YCIOBHBIX IpeanokeHui. [lopsnok ciaoB B INpEAIOKEHUU.
OMpaTHuecKne KOHCTPYKIUH.

4.3. V3yyeHue mpaBU NEpeBOJA PAa3IMYHbIX (OpM HMHOUHUTHBA U HMH(OUHUTHUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 Wzyuarolee 4TeHUe TEKCTOB 110 TEMATUKE:

1) «JIaGoparopusi»

2) «MI3MepeHus B XUMUYECKOH 1ab0opaTopum».

Crunucruyeckue OCOOEHHOCTH — CIIELMAJIbHOW  HAay4YHO-TEXHUYECKOW JIMTEpaTypBhl.
Opranuzauus paboTel €O cHeNMaIbHBIMM cioBapsMu. llonste o pedepupoBaHun u
AHHOTHPOBAHMU TEKCTOB MO crienuaibHOCTH. [lonck HOBO# MHpOpManuu npu padoTe ¢ TeKCTaMu
U3 NEepUOJUYECKUX U3JaHUA U MoHorpaduil, MHCTPYKUMH, NPOCHEKTOB U CIPaBOYHOM
JUTEPaTyphl [0 pacCMaTpUBAEMOM TEMaTHUKE.

4. O0beM y4eOHOH JUCHUIIIMHBI

CemecTtp Cemectp
Bcero
. 1 cemectp 2 cemectp | 3 cemectp | 4 cemecTp
Bun yuebHoit paboThl X N A A A
KaJI. Ka. KaJl. Kal. KaJl.
3E | Y| 3K Al ap | Y g | | g |
q. q. q. q. q.

O0umas Tpya0eMKOCTh
AUACHUTLTHHBI

90 (3240| 20| 720 | 20| 720 |20 72,0 |3,0| 108,0

Konraxrnas padora— | 5| 15901 09| 320 |09 | 320 | 09| 320 |09/ 32,0
ayHHTOpHLIe 3AHATUA:

HpaKTI/I‘{eCKHe 3aHATUA

36128009 | 320 (09| 320 |09 320 [09]| 32,0
(I13)

CamocrogareabHas

paGora 441 160 | 11 40 1,1 40 (11| 40 |11 400
T

K
OHTaKTHAas 0.6 0.2 0.2 0.2
camocTosTeNnbHas paboTa

CaMOCTOSTENBLHOE 44 1,1 11 11 11
M3y4YEHUE Pa3/eyioB 159,4 39,8 39,8 39,8 40,0
TIUCIIATUTUHBI

Buabi koHTpOJIA:
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Bua kourpous u3 YII

DK3aMeH

1,0 | 36,0

36,0

KonraktHass pabora
IPOMEKYTOUHAS
aTTecTaIusl

0,4
1,0

IToaroroBka K 3K3aMeHY.

35,6

- 0,4
1,0

- 35,6

Bun urorosoro
KOHTPOJISI:

3auer

3auer

3auer

IK3aMeH

Bun yueOnoi
paboThI

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemecTp

4 cemecTp

3E Actp.

Actp.
q.

3E 3E

AcTp.
q.

3E

AcTp. 3E AcTp.
q. 4.

Oo6mas
TPYAOEMKOCTb
JTUCIUILINHBI

9 243

2 54,0 2

54

54 3 81

KonTrakTHas
padora —
ay/JUTOPHBbIE
3aHATHA:

3,58 | 96,75

089 24 |0,89

24

0,89

24 1089| 24

IIpakTrnueckue
sanstus (113)

3,6 96

089 | 24 |0,89

24

0,89

24 10,89| 24

CamMocTosTeJbHASA
pa6ora

4,4 120

1,11 30 |111

30

1,11

30 [1,11| 30,0

KouraktHas
CaMOCTOSITEIbHAS
pabota

CaMoCTOSTEeIIbHOE
HN3YUCHHUC pa3aciioB
JUCIMITIINHBI

0,45
4,4

0,15

0,15

0,15

119,55

1,11

1,11
29,85

29,85

1,11

1,11

29,85 30,0

Buasbl koHTpOIA:

Bua xkonTposst u3s
i

IK3aMeH

1,00 | 27,00

- 1,00 | 27,00

KonrtakTHass pabota
—  IIPOMEXYTOYHas
aTTecTanus

IToaroroBska k
HK3aMEHY.

0,30
1,00

- 0,30
1,00

26,70

- 26,70

Bua ntorosoro
KOHTPOJIA:

3auer 3

ayer

3auer

IK3aMeH
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AHHOTanuA padoyeil MPOrpaMMbl AUCUUNIMHBI
«HHKeHepHast M KOMIIbIOTEpHAas rpapuka»

1 Heapb IMCHUIUIMHBI — HAYYUTh CTYIEHTOB CIIOCO0aM 0TOOPaKEHHS IIPOCTPAHCTBEHHBIX
¢dbopM Ha MIOCKOCTH, BBHIIOJIHEHUIO U YTEHHUIO YepTeXel MeTo/laMu KOMIBIOTEPHON rpaduku 1
IIpaBWJIaM, U YCIIOBHOCTSIM, TpUMEHsieMbIM IIpu 3ToM (cTanaapram ECKJI).

2. B pe3yabTraTe n3ydyeHus JUCHUILIHHBI 00y4AI0UIUIiCS OJIKEH

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ WHAUKATOPAMH UX JTOCTH)KCHUS:

YK-2.1; YK-2.2; YK-2.3; OIIK-5.1; OIIK-5.2; OIIK-5.3.

3uame:

—  cnocoObl 0TOOpa)keHUs MIPOCTPAHCTBEHHBIX (HOPM Ha TIOCKOCTH;

— IpaBWJIa U YCIIOBHOCTHU IIPH BBIIIOJIHEHUU YEPTEKEN;

—  BUJbI CHMMETPUU T€OMETPUUYECKUX PUTYD;

—  BUJBI U3JEIUNA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— OCHOBHBIE BHJIBI Trpapuueckux HWH(GOPMALMOHHBIX CHCTEM, 0a30BYyl0 TrpaUuecKyro
CHCTEMY, UCIIOJIb3YEMYIO B y4eOHOM Iporiecce.

Ymemy:

—  BBINOJHSTH U YUTATh YEPTEKU TEXHUUECKUX U3JIENHUN C yUETOM AEMCTBYIOIIUX CTAaHIAapPTOB;

—  BBIIOJIHATH U YATATh CXEMBbI TEXHOJIOTMYECKUX MPOLECCOB;

—  HCHOJb30BaTh CPEACTBA KOMIIBIOTEPHOU rpapuKM JIJIsl U3TOTOBIICHUS YEPTEKEH.

Braoemnw:

— crnocobaMu U IpreMaMu U300pakeHUsI IPEAMETOB Ha IJIOCKOCTH;

—  rpadudeckoit cucremont «Kommacy.

3 Kpartkoe conep:kanue JMCIHHUIITHHbI

Paszoen 1. Obwue npasuna evinonnenus yepmediceu.

[IpaBuna BemonHeHuss W odopmienuss dveprexxkeil B coorBerctBum ¢ ['OCT.
['eomeTpuueckue noctpoeHus B rpapudeckoii cucteme Kommac.

Pasoen 2. Ilpoeyuposanue ceomempuyeckux guzyp.

Meton npoekuuii. Ilpsambeie mmaMu. Ilnmockocts. Kpusble nuauu. IloBepxHOCTH.
I'eomerpuueckue Tena. Cummerpus reomerpudeckux ¢uryp. OmnpeneneHue HaTypallbHOMN
BEJIMYMHBI OTpe3Ka MpsiMoil 1 rutockoit ¢purypsl. Ilepeceuenne reomeTpuueckux oopa3os.

Paszoen 3. Hzobpaxcenus npeomemos no I'OCT 2.305-2009.

N300pakenust. HakoHHbIE ce4eHUsl FTeOMETPUUECKUX Tell. AKCOHOMETPUUYECKHE YEPTEXU
1563 (05078

Pa3zoen 4. H30enus u koncmpykmopckue 00KyMeHmul.

Bunel u3nenuii 1 KOHCTPYKTOPCKUX JTOKyMEHTOB. Cxembl. ApMaTypa TpyOOIpOBOIOB.
OCKHU3bl U TEXHUUYECKNE PUCYHKH JI€TAJIEH.

Paszoen 5. Coeounenuss oemaneii. Pe3pOoBble n3nenuss U coeauHeHus. M3o0paxeHus
COCIMHEHUH JeTalen.

Pazoen 6. Yepmeosrcu coopounvix eounuy.

Yeprexu cOOpoUHbIX eAuHUL. [leTanrpoBanue yepTexxeid COOPOUHBIX €UHMIL.

Pazoen 7. Tpexmepnas xomnvromepuas epaguxa.

Co3naHue U peJakTHPOBaHKUE TPEXMEPHBIX MO METOAaMU KOMITbIOTEPHO rpaduku.
Co3maHne AaccOUMATHBHBIX YEpPTEXKEH Ha OCHOBE TPEXMEPHBIX MOJENe. AJTOPUTMBI
BU3yalu3aluK JaHHbIX. O030p rpaMuecKux CUCTEM.

4 O0beM yueOHOH TUCHMILINHBI.

Beer Cemectp
Buz yuebHO# paboThI -0 Ne 1 Ne 2 Ne 3
3E AI:IazL. 3E Altclan 3E AI;a;[. 3E AI;a;[.
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DAL ARG o | 324 | 3 |108| 4 | 144 | 2 | 72
TUCIMILTHHBI
Konraxrnast pagora - 46 | 164 | 13| 48 |23 | 84 09 | 32
ay/INTOPHbIE 3AHSATHS:
Jlexuuu 0,9 32 0,4 16 0,4 16 - -
ITpaktnueckue 3ansatus (113) 2,2 80 0,7 24 0,6 24 0,8 32
Jlaboparopusie paboTs (JIP) 0,4 16 0,2 8 0,2 8 - -
KCP 1 36 - - 1 36 - -
CamocTosiTejibHasi padoTa 4.4 160 1,7 60 1,7 60 1,1 40
KonTakTHas camMmocTosTeIbHAs 1,2 0.4 0.6 0.2
pabora
C 4.4 1,7 1,7 1,1
aMOCTOSITEIIbHOE U3yICHHE 158.8 59.6 59 4 398
pa3esioB TUCIUILIMHBI
Buo konmpons: 3auer ¢ 3auer ¢ 3auer
OLleHKOI1 OLleHKOI1
CemecTtp
Bn eOHoIi paboThI peere Nel Ne2 Ne3
Aya p 3F Actp. 3E Actp 3E Actp. 3E Actp.
4. 4. 4. 4.
Oo6mas Tpya10eMKOCTh 9 243 3 81 4 108 2 54
IUCIMILTHHBI
KontakTHas padora — 46 | 123 13 36 23 63 0.9 24
ay/INTOPHbIE 3aHATHSI:
Jlexuuu 0,9 24 0,4 12 0,4 12 - -
ITpaktrueckue 3ansatus (113) 2,2 60 0,7 18 0,6 18 0,8 24
JlaboparopHbie padboTs (JIP) 0,4 12 0,2 6 0,2 6 - -
KCP 1 27 - - 1 27 - -
CamocrosiTejibHas padoTa 4.4 120 1,7 45 1,7 45 1,1 30
KoHTakTHasg caMocToATEIbHAS 09 0,3 0,45 0,15
pabota ’
C 4.4 1,7 | 447 | 1,7 | 4455 1,1 29,85
aMOCTOSITEITEHOE H3yICHHE 1191
pa3aenoB JUCLUIIIIMHBI ’
Buo konmpons: 3auer ¢ 3auer ¢ 3auer
OLICHKOI1 OLICHKOI1

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI

«TexHnveckass MeXaHHKA

1. eap AUCHMIJIMHBI — 00yYEHHE CTYJCHTOB TEPMHUHOJIOTUH, YCTPOHUCTBY, HA3HAYECHUIO
¥ OCHOBaM pacueTa Ha IPOYHOCTh, KECTKOCTh U YCTOWYMBOCTD TUITOBBIX AJIEMEHTOB XMMHUYECKOTO

000pyIOBaHUS.

2. B pe3yabTrarTe n3ydyeHus IUCHUILIMHBI 00y4aI0UIUIICSH O0JIKEeH |

Obnadoamo CJICOAYIOMIUMHU KOMIICTCHIIUAMU U HHAUKATOPAMU UX NOCTHIKCHUA!

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-9.1; OIIK-9.2; OIIK-
9.3; OIIK-12.1; OIIK-12.2; OIIK-12.3.

3namo:

— OCHOBHBIC YpaBHCHHA U MCTOJBI PCIICHUSA 3a/Ja4 COITPOTUBJIICHUA MAaTCPHUAIIOB;

- OCHOBHBIC MCTOABI PACUCTOB Ha HNPOYHOCTL, KCECTKOCTbH U yCTOfI‘IPIBOCTB QJICMCHTOB
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KOHCTPYKIMH MAIllMH U anmapaToB.
Ymemnw:
—  COCTaBJISTh PACUETHBIE CXEMBI;
— TPOBOAUTH pPacueThl B3JEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COMNPOTHBICHUS
MaTepUasoB.
Braoemn:
— HaBbIKaMU pacyeTa CONPOTUBJICHUS MaTEPHAIOB AHATTUTHYECKUMH METOIaMU;
—  HaBBIKaMH BBIOOpA MAaTEpPUAJIOB MO KPUTEPHUSIM IPOYHOCTH
3 KpaTkoe coaepskanue Iy CHUNITAHBI
Pazoen 1. Dnemenmol cmamuku u Mexanuxu meepovix 0ehopmupyemvlx mei.
DOneMeHThl CTaTUKM TBepaoro tena. Pacrsxenue-cxatue. ONBITHOE U3yYEHUE CBOMCTB
MaTepuasoB.
Pasoen 2. Ilpounocmys u dcecmrocms 21eMeHmM08 KOHCMPYKYUL npu KpyyeHuu u uzeuoe.
I'eomeTprueckne xapakTepuCTUKH IIOCKux ceueHuil. Cupur. Kpyuenne. M3rud.
Paszoen 3. Ilpounocms 31emenmos KOHCMPYKYULL NPU  CILOHCHOM  HANPAANCEHHOM
COCMOSHUMU.
OCHOBBI TEOpUU HAINPSKEHHOIO COCTOAHUS. CI0XKHOE CONPOTUBICHHE B 3IJIEMEHTAX
KOHCTpYKIUH. TOHKOCTeHHbIE 00070uKH. Pacder Ha MPOYHOCTH TOJICTOCTEHHBIX LIUIHH]IPOB.
Pazoen 4. Vcmoiiuusocms, ycmanocmuas npouHocmv U Hecywas CHOCOOHOCHb
91eMeHMO8 KOHCMPYKYULL.
Y CTOWYUBOCTD 3JEMEHTOB KOHCTPYKLMH. YcTalocTHas MpoyHOCTh. OCHOBBI TEOpUU
pacueTa Mo Hecylieil crnocoOHOCTH.
4 O0beM yueOHOH TUCHMILINHBI.

B B acrtpos.
Bunst yueOHOI paboThI 3a4E€THBIX B axanem. yacax
eIMHHLIAX Hacax

O01mas TpyA10eMKOCTb 1Y CHUIITHHBI 6,0 216 162
KonTakTHasi padoTa - ayIuTOPHbIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
JlaGopaTopHble paboThI 0,44 16 12
B TOM 4Hclie B (hopMe IPAKTHUECKON paboThI 0,44 16 2
ITpaktuyeckue 3anstus (I1p) 0,89 32 24
CamocTrosiTeibHas padoTa: 2,78 100 75
Pacuerno-rpaduueckne paboThl 36 27
[ToaroToBKa K KOHTPOJIBHBIM paboTaMm 2,78 18 13,5
CamMocTosATEIbHOE U3YUYEHHE Pa3AeIOB IUCIUILIMHbI 46 34,5
Buja KoOHTpOJIsi: IK3aMeH 1,0 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,4 0,3
IToaroroBka k ciadue SK3aMeHa 0,99 35,6 26,7

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Pu3zuka»

1 Heap AUCHUIIMHBI — TPUOOpPETEHHE CTYIEHTAMHU 3HAHWW MO OCHOBHBIM pasienam
(GU3UKA 1 YMEHHIO TPUMEHSTh UX B JIPYTUX €CTECTBEHHOHAYYHBIX AUCIUIUIMHAX. JluciumnimHa
HampaBlieHa Ha (OPMUPOBAHUE MPEACTABICHUN 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX MPUPOABI U
METO/JaX TEOPETUUYECKUX HCCIEAOBAaHUN pa3IMYHBIX (U3HYECKUX SBICHUN, a Takke O
COBPEMEHHBIX IKCIIEPUMEHTAIIbHBIX METOJaX UCCIEOBaHUSI.

2 B pe3yabTaTe N3y4eHHs IMCUMILIMHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIeTyIONTUMA KOMITETCHIIMSMHA U MHANKATOPAMH UX JOCTH)KCHUS .

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-11.1, OIIK-11.2, OTIK-11.3.
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3namo:
— (u3n4eckue OCHOBbI MEXAHUKH, (PU3NKH KOJeOaHUH U BOJIH, JJIEKTPUUYECTBA U MAarHeTU3Ma,

JIEKTPOJUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJUHAMUKH, KBAaHTOBOM (hr3HKH;

CMbICNT (YHIAMEHTAJIBHBIX (PU3MUYECKUX 3aKOHOB, MPUHLMIIOB U IOCTYJIATOB; UX

(OpMyYITUPOBKH U TPaHULIBI TPUMEHUMOCTH;

CBSI3b LIMPOKOTO Kpyra (QHU3MUECKUX SBICHHH ¢ (yHIAaMEHTAJIbHBIMH NPUHIUIIAMH H
3aKOHaMHM (PU3HKH;
OCHOBHBIE METO/Ibl PELICHNUS 331a4 110 ONUCAHUIO (GU3NYECKUX SIBIICHUIA;

— MeToAbl 00pabOTKH pe3yabTaTOB (PU3NUECKOT0 SKCIEPUMEHTA.

Ymems:

— MPUMEHATh TEOPETHUYECKHE 3HAHUS U SKCIEPHUMEHTAJIbHBIE METOJbl HCCIIEJOBaHMS IPU
peleHnH TpodecCHOHATIbHBIX 3ajiay;

— IPOBOJUTH PAacyeThbl, OCYIIECTBIATH aHAJIU3 U HAa OCHOBE 3TOr0 Jeiarb OOOCHOBaHHBIE
BBIBO/JIBI;

— aHaANU3UPOBaTh Pe3yibTaThl HAOIIOAEHUN M HKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHLUIIOB (PU3UKH;

— OIpeneNaTh XapakTep (U3MUECKHMX TPOLECCOB MO KOMIUIEKCY JKCIEPUMEHTAIBHOM
UH(pOPMAaLIMU PU TIOMOIIU I'padUKOB, TaOIMIl U ypaBHEHUI];

— NpEeACTaBIATh 00pabOTaHHYIO SKCHEPUMEHTAJIbHYI0 U TEOPETHUYECKY0 HH(OpMaLUI0 B
YCTHOW M THCHBMEHHOM QopMe, B TOM 4YHCIE C HCIOJb30BaHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

— HaBBIKaMH pabOTHI C IIMPOKUM KPyroM (GU3NIECKUX TPHOOPOB U 000PYIOBAHUS;

— HaBbIKaMU 00OCHOBaHUS CBOMX CYKIEHHM U BbIOOPA METOJ1a UCCIIEIOBAHMUS.

3 Kpartkoe coaep:xanue JUCHUMILIHHBI

Bseoenue. Tlpenmer ¢usuku. Metoapl (pU3MUECKOTO HMCCIECIOBAHUS: OIBIT, THIIOTE3a,
9KCIIEPUMEHT, TEOPUSL.

Paszoen 1. Quszuueckue ocHo8bl MeXAHUKU.

IIpenmer kuHematuku. llepemenienue, ckopocth, YyckopeHue. Kunemarnueckue
XapaKTepUCTUKHU BPALIATEIbHOTO JBHKEHUS. 3aKkoHbl Hbl0TOHA. 3aKOH BCEMHPHOTO TATOTEHUS.
JIBukeHHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TAroTeHus. JIBumkeHue tena
IepeMeHHOM Macchl. Y paBHeHUs Memepckoro. @opmyina [{nonkoBckoro. Ypyruii u Heynpyruim
yaapsl mapoB. MOMEHT HMHEpUMM MaTepualbHOW TOYKM M TBepAoro Ttena. KuHemaruka
rapMoHu4eckux konedanui. [uddepeHunanbHoe ypaBHEHHE T'apMOHMUYECKHUX KOJeOaHUH.
[TonsaTHe o0 3aTyXaloUMX M BBIHY)XJICHHbIX KosieOaHusAX. BosHoBoe nBuxkeHue. BoiHbl
MPOJIOJIBHBIE U TIOTIEPEUHBIE.

Pasoen 2. Ocnosvi monexynsipnoti ¢husuxu.

DneMeHThl TepMOJAMHAMUKHN U (QU3ndeckol KMHETUKH. MeanbHblil ra3. Pacnipenenenue
bonbiimana u ero obmedusnueckuil cmbici. PeanpHblii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmonunamuueckuit Meton B ¢usuke. PaBHOBecHbIe cocTosiHusa. Hauanma TepmMoanHaMHKH.
[{ukibl. DHTpoONMs U €e CTaTUCTUYECKOe TOJIKOBaHHe. SIBineHue mepeHoca. Jud¢ysus. 3akoH
®uxka. TermnmonpoBogHocTh. 3akoH Dyphe. BHyTpenHnee TpeHue (Bs3kocTh). 3akoH HbroToHa.

Pa3zoen 3. Dnexmpocmamuka u nocmosHHbIL 21eKMPUYECKUli mox.

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumons. JIudnexkTpukd B
AIIEKTPOCTATUYECKOM IIOJIE.

Pazoen 4. Dnekmpomacnemusm.

3akoH Awmmepa. 3akoH buo-Caapa-Jlammmaca. Cuna JlopeHma.  MarHeTuku.
DJIeKTpOMarHuTHasl MHAYKIMs. Y paBHeHne Makcseia.

Pasoen 5. Onmuxa.
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Nutepdepennius BonH. dudpakums BonH. [lomspuzammst BoiaH. TeroBoe W3IydYeHHE.
3akon Kupxroda. 'mnoresza Ilnanka. KBanToBOE 00BsICHEHHE TEIUIOBOTO M3MydeHHs. DPPexT
Komnrona. fAnepnas moaens atoma. [loctynarsl bopa. ATom Bogopoaa o bopy.

Pa3zoen 6. Dnemenmol k6aHmosoU puzuxu.

I'unoresa ne bpoiina. BonnoBoe ypaBuenue llpeaunrepa ajist cTalidOHApHBIX COCTOSIHUM.
Omnpwiter ltepHa-I'epnaxa. Muorosnekrponsbsiii atom. Dddekr 3eemana. [Ipunnun [laynu.
KBantoBbie craructuyeckue pacnpeneineHus boze-Oitnmreiina u ®epmu-lupaka. DOHOHBI.
3akonbl Jlebas u DiHIITEIHA. XapaKTEpUCTUKU sApa: 3apsl, Macca, SHEPTUs CBA3U HYKJIOHOB.
Anepusie peakuuu. OyHpaMeHTanbHbIE B3aUMOACHCTBUS U OCHOBHBIE KJIACCHl 3JIEMEHTApPHBIX
YaCTHULI.

4 O0beM yueOHOM IMCUMILIHHBI

Cemectp
Bcero
. Cemectp 2 Cemectp 3
Buna yueOHoii padoThl A
3E anll- 3E AKan. 4 3E Axaja. 4
DA T DR TR 120 | 432 | 60 216 6,0 216
JAUCHHMILTHHBI
Kourakruas padora - 444 | 160 | 2,22 80 222 80
ayJIMTOPHBIE 3aAHATHS:
Jlekiyu 1,78 64 0,89 32 0,89 32
ITpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
JlaboparopHsie paboTsl (JIP) 0,89 32 0,44 16 0,44 16
CamocrosiTesibHasi padoTa 5,56 200 2,78 100 2,78 100
KoHTakTHas caMOCTOsITeIbHAS i i i
I()Iaelgfgjmme bHOE U3YUCHUE 5,56 2,18 2,78
1 yi 200 100 100
pa3/iesoB AUCIUILINHBI
Buabl KOHTpOJIA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonraktHas pabora —
MTPOMEKYTOYHAS ATTSCTAIIHS 2,0 0.8 1,0 0.4 1,0 0.4
[ToAroToBKa K 3K3aMEHY 71,2 35,6 35,6
By MTOroBOro KOHTpOJIS: JK3aMeH JK3aMeH
Beero Cemectp
N Cemectp 2 Cemectp 3
Buj y4eOHoii padoThI A
3E c:p' 3E | Acrp.u| 3E | Actp.u
UL WO 120 | 324 | 60 162 6,0 162
MUCIUIIINHEI ' ' !
Konraxrnast padora - 444 | 120 | 2,22 60 2,22 60
ayJIMTOPHbIE 3AHATHSA:
Jlekiyu 1,78 48 0,89 24 0,89 24
[Tpaktuyeckue 3austus (I13) 1,78 24 0,89 12 0,89 12
Jlaboparopusie paboTs (JIP) 0,89 48 0,44 24 0,44 24
CamocrosiTesibHas padoTa 5,56 150 2,78 75 2,78 75
KonTtakTHas caMoCTOsITeTIbHAS i i i
padora 5,56 2,78 2,78
CamocTrosTenbHOE U3yUYECHHE 150 75 75
pa3/iesioB AUCIUILUINHBI
Buabl KOHTpOJIA:
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JK3aMeH 2,0 54 1,0 27 1,0 27
KonraktHas pabora —

p 53,7 26,7 26,7
IPOMEKYTOUHAs aTTECTALUs 2,0 1,0 1,0
IToaroToBKa K 3K3aMEHY 0,6 0,3 0,3
Buj1 H”TOrOBOr0 KOHTPOJIS: JK3aMeH IK3aMeH

AHHOTanuA padoyeil NpOrpaMmMbl AUCHUNIMHBI
DJIEKTPOTEXHUKA U MPOMBIILIEHHAS 3JIEKTPOHUKA
1. Hear aucHUMIMHBI — (GOPMHUPOBAaHHE Y OOYyYAIONIMXCS  KOMITCTEHITUH,

o0ecreunBarOIIUX TEOPETUUYECKYI0O M IPAKTHUYECKYIO IOATOTOBKY BBIIYCKHUKA, YMEIOLIETO
BbIOMPATh M KCILTyaTUPOBAThH HJIEKTPOTEXHUUECKUE U 3JIEKTPOHHBIE YCTPOICTBA, BIIAJCIOILErO
HaBBIKAMU  HUCIOJB30BAHUS ~ COBPEMEHHBIX  WH(GOPMAIMOHHBIX  TEXHOJNOTHH s
aBTOMATU3UPOBAHHOTO MOJIETIMPOBAHUS M pacyeTa NIEKTPUUECKUX U SJIEKTPOHHBIX LIeTeH.

2. B pe3ysibTare u3y4yeHHs TUCHMIIIUHBI 00YYAIOIUIICS 10JIKeH:
OO6nangaTh cneayOUMMI KOMIETEHIIUAMU:
YK-2.1, VK- 2.2, YK-2.3; OIIK-1.1, OIIK-1.2, OIIK-1.3, OIlK-13.1, OIIK-13.2, OIIK-13.3; TIK-
2.1, [IK-2.2, T1K-2.3, TIK-3.1, T1K-3.2, TTIK-3.3.

3nams:

—  OCHOBHBIE ITOHSTHS, OIPEEIICHUS U 3aKOHBI ATEKTPUUYECKUX LIETIEH;

—  METOJbl aBTOMATU3UPOBAHHOT'O MO/IEIMPOBAHUS, aHAJIN3a U pacyeTa Leneil IOCTOSHHOTO U
MEPEMEHHOTO TOKOB, METOJIOJIOTHIO IEKTPOTEXHUUECKIX U3MEPEHU;

—  YCTPOWCTBO U MPHUHLHUIIBI PaOOTHI JIEKTPOTEXHUUECKOTO U 3JEKTPOHHOTO 000pYyI0BaHUS,
TpaHCPOPMATOPOB, NIEKTPUUECKUX MAIINH, HCTOUHUKOB TUTAHMUS.

Ymemn:

— TPUMEHATH TEXHOJOTMH aBTOMAaTHU3MPOBAHHOIO MOJEIUPOBAHHUSA, aHalIHM3a, pacdyera H
OKCIUTyaTallMl  DJEKTPUYECKUX CETeH, MPOMBIIUICHHOTO JJIEKTPOOOOpYJOBAaHUS U
3JIEKTPOHHBIX TPUOOPOB;

— BbIOMpaTh DJIEKTPOTEXHUUYECKOE M DJIEKTPOHHOE OO0OpYyJOBaHME [UId pELICHUs 3a/1ad
MPOEKTUPOBAHUS U PEATTU3ALNN XUMHUKO-TEXHOJIOTMUECKUX MPOIIECCOB U POU3BOJCTB.

Braoemy:

—METOAOJIOTHEN aBTOMATU3UPOBAHHOTO MOJEIMPOBAHUS M pacyeTa JIIEKTPUYECKUX U
DIIEKTPOHHBIX LIEIEH;

—MpPaKTUYECKUMHU HaBBIKAMH PAOOTHI C IEKTPOTEXHUUECKOM ammaparypodl U >JIeKTPOHHBIMU
YCTPOMCTBAMMU.

3. Kparkoe conep:kanue JUCHHUIINHBI.
Beenenme. Ilpenmer, oCHOBHbIE MOHATHSA, METOAOJOTHS AJNEKTPOTEXHUKU M IPOMBILIIEHHON
IEKTPOHUKHU. KpaTkue ucTopudeckre CBENCHHUA. 3aJaud U MECTO JAUCLUILIMHBI B IIOJTOTOBKE
OaxanaBpa TEXHUKH U TEXHOJIOTUU.

Pasoen 1. Onexmpuueckue yenu
1.1. OcHOBHBIE OTIpPEIEICHHS, OTTMCAHMS MTAPAMETPOB U METOJIOB pacyeTa dJIEKTPUUECKHUX IeTen

OcHOBHBIE TIOHATHUS M O0003HAUEHUS DICKTPUYECKMX BEIMYMH U DJIEMEHTOB
anexktpuueckux renei (FTOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
VICTOUHUKM M NPUEMHUKHU 3JEKTpUUecKoil sHepruu. OCHOBBI 371eKTpoOe30macHOCTH. CXeMbl
3aMeUIeHUs] SJIEKTPOTEXHUYECKUX YCTPOICTB.

OcHOBHbBIE TIOHATHS TEOPUH dJeKTpudeckux neneil. Knaccudukanus nenei: mMHeiHbIe 1
HEeJMHEWHbIe, HEPa3BETBICHHbIE U PA3BETBICHHBIC, C OJHUM U HECKOJBKUMHU HCTOYHHKAMHU
MIUTaHMs, C COCPELOTOUEHHBIMU U PACIIPENETIEHHBIMU TTapAMETPAMH.

OCHOBHbIE MPUHIUIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. [IpHHIIMIT HENPEpPHIBHOCTH
(3aMKHYTOCTH)) 3JIEKTPHUYECKOTO TOKA U MarHUTHOT0 1oToKa. 3akoHbl OMa u Kupxroda.
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Metoapl MOAECNMPOBAHUS, AaHAIM3a M pacyeTa JUHEHWHBIX OJJIEKTPUUECKUX Lenei
IIOCTOSIHHOTO TOKa. AHaJIM3 M pacyeT Pa3BETBICHHBIX 3JIEKTPUUYECKHUX LENEH C HECKOJIbKUMU
UCTOYHUKAMU IUTAHUSA IyTEM COCTaBJIEHHUS M PpELICHUS CUCTEM YpPaBHEHHMH MO 3akoHam
Kupxroda, npuMeHEHHS METOJOB Y3JOBBIX IOTCHLIMAIOB W SKBHBAJCHTHOTO AaKTHBHOTO
JBYXIIOJIFOCHUKA.

OcHOBHBIE CBOWCTBA M OOJIACTH TNPUMEHEHHUS MOCTOBBIX IEMel, MOTEHIIMOMETPOB,
JienuTeneil HapsKeHsl U TOKa.

MarpuuHnas 3anuch ypaBHeHUH 1ienieil B 00001eHHBIX (hopMax.

1.2. DnexkTpuyecKkue U3MEpPEHUs U MPUOOPHI

MeToapl M3MepeHUsl 3JIEKTPUUYECKUX BEIMYMH: IPSIMbIE M KOCBEHHbBIE. AHAJOTOBBIE
3JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE FEKTPOHHBIE TPUOOPBI: YCTPOHUCTBO, IPUHIMI EHCTBHS,
obnactu mpuMeHEHHs. M3MepeHue DIEeKTpUYECKUMX  BEJIMYMH: TOKOB, HAIpPSDKEHUH,
COIIPOTHUBIIEHUH, MOLITHOCTH U SHEPTUU.

1.3.  Awnanus u pacueT JTMHEWHBIX LIETICH MepeMEeHHOTI0 TOKa

CrniocoObl mpesicTaBieHus (B BUAE BPEMEHHBIX JHArpaMM, BEKTOPOB, KOMIJICKCHBIX YHCEN)
U TTapaMeTphl (aMIUIMTY/a, YacTOTa, HadalbHas (as3a) CHHyCOMIambHbIX (PyHKIHA. MrHOBEHHOE,
cpeiHee U JIeHCTBYIOIIee 3HaUEeHUs IEPEMEHHOI0 CHHYCOUJAJIbHOTO TOKA (HANPSDKEHUS ).

AKTHUBHOE, PEaKTUBHOE U NIOJHOE CONPOTUBIICHUS BETBU. Pa30Bble COOTHOIICHUS MEXKIY
TOKOM M HampspkeHueM. MOIIHOCTh B Liensx nepeMeHHoro Toka. Koadduuuent momnoctu
(cos(g)) u ero TEXHUKO-IKOHOMHYECKOE 3HAYCHHUE.

[IpumeHeHue anredpbl KOMIUIEKCHBIX YHCENl B AJIEKTpOTeXHUKE. KOMIUIEeKCHbIM MeTon
pacyera JIMHEHWHBIX CXEM [eNedl IEepEeMEHHOro ToKa. KOMIIIEKCHOE CONpOTUBICHUE H
KOMILJIEKCHasl MPOBOJAMMOCTb BeTBU. KoMIIEKCHasi MOIIHOCTh U OajlaHC MOIIHOCTHU B ILIEMAX
MIEPEMEHHOT0 CUHYCOMJIaJIbHOTO TOKA.

Pe3oHaHCHBIE IBJIECHUS B 2JIEKTPUUECKUX LEMSX, YCIOBUS BOSHUKHOBEHHUS, IPAKTUYECKOE
3Ha4yeHUe. Pe30HaHC HaANpsDKEHWM M TOKOB. YacTOTHBIE CBOMCTBA LENEW NEPEMEHHOIO TOKA.
[ToHsATHE O TMHENHBIX YETHIPEXNOMIOCHUKAX. [IoHATHE 00 NMEKTPUUECKUX LETISIX C MHAYKTUBHOM
(MarHUTHOM) CBSI3bIO.

Amnanu3 u pacueT Tpex(azHbIX Ieneil IepeMEeHHOro TOKa. JIeMEeHTHI TpeX(pa3HbIX HEeneH.
CrnocoObl n300paxeHuss U coequHeHus (a3 Tpex(a3zHOro MCTOYHUKA MUTAHUS U NPUEMHHUKOB
sHeprun. CoequHEHUE MOoTpeduTeNnell HIEKTPOIHEPruu 3BE370H M TPEeyroJbHUKOM. Tpex- u
YEeTBIPEXIIPOBOJAHBIE CXEMbl MUTAaHUS TNpPUEMHUKOB. Ha3HaueHue HEUTpanbHOrO NPOBOJA.
Momnocts Tpexdaznoit nenu. Kospdumment wmourHocTH. TexHuka 0€30MacHOCTH IMpHU
AKCIUTyaTalll YCTPOMCTB B TpeX(Pa3HbIX LIETIIX.

ITpumeHeHue /U1 aBTOMAaTU3UPOBAHHOIO MOJICIMPOBAHMSI M pacueTa Ieneil mporpaMMHBIX
NPOJYKTOB, pa3pabOTaHHBIX Ha Kadezape, a Taxke maketoB mporpamm «Multisimy, «Mathcady,
«Excel».

Pazoen 2. Dnekmpomacnumnule ycmpoiicmea u d1eKkmpuyecKue Mauunsl

2.1. Tpancghopmamopwi

Haznauenne u o061acTu NOpUMEHEHHUs TpaHC(HOPMATOPOB. YCTPOMCTBO W NPHUHIIMII
neiictBus ogHO(a3HOro TpanchopmaTopa.

AHanu3 3J1eKTPOMarHUTHBIX MPOLIECCOB B TpaHCHOpMATOpe, CXeMa 3aMEIICHHUS.

ITorepu sHepruu B Tpanchopmarope. BHemnue xapakrepuctuku. [lacopTHbie 1aHHBIE
TpaHcopmaTopa 1 orpeieJIeHe HOMUHAIBHOTO TOKa, TOKAa KOPOTKOTO 3aMbIKaHUs B IEPBUYHOMN
00MOTKE U U3MEHEHUS HAIIPSDKEHHs HA BTOPUYHOM OOMOTKE.

2.2. Acunxponnvle MawiuHbvl

YCTpolCTBO M NPUHLIMIT JEHCTBUS Tpex(azHOro AaCHHXPOHHOTO 3JIEKTPOJBUTATEIS.
Bpamaromeecss marauTHoe 1osie ctatopa. MarautHoe nojie mamuubl. DJIC 00MOTOK cTatopa u
poropa. CkonpxeHue. YacTora BpallleHus: poTopa. JINEKTPOMarHUTHBIM MOMEHT. MexaHuueckue
1 pabodne XapaKTepUCTUKH.

OHeprerudeckue nuarpammel. [lacnopTHele JaHHbIE.
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[Tyck acHMHXpPOHHBIX JBUTaTelel C KOPOTKO3AaMKHYTHIM M  (pa3HbBIM POTOPOM.
PeBepcupoBanue U peryimpoBaHie YaCTOThI BPAIICHHS POTOPA.

Paszoen 3. Ocnosvl anexmporuxu

3.1. Dnemenmuas 6aza co8pemMeHHbIX eKMPOHHBIX YCMPOUCTE

VYcnoBHble 0003Ha4YeHMs, MNPUHIMI JACHCTBHUS, XapaKTEPUCTUKHM W Ha3HAUYCHUE
MOJTYIIPOBOTHUKOBBIX JHOJIOB, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMbI, UX Ha3HAYeHHE, KIIacCU(PHUKAIUI U MapKUPOBKA.

3.2. UcmoyHuku 6mopudno20 31eKmponumaHnus u yCUIumenu S1eKmpuieckux CueHano8

[TonynnpoBOIHUKOBBIE — BBIIPSAMUTENM:  KilaccH(UKAIMs, OCHOBHBbIE  IapaMeTphl.
DNEKTPUYECKHE CXEMBI ¥ IPUHITUT PAOOTHI BRIIPSIMUTENS. DIIEKTPUICCKUE (PHIIBTPHI.

Knaccudukanus © OCHOBHBIE XapakTEpPUCTUKHM ycuiuTeneil. AHanu3  paboTbl
OJIHOKACKaTHBIX W MHOTOKAacCKagHbIXx ycuinuteneid. OOpaTHbIE CBSI3M B ONEPANMOHHBIX
YCUJIMTENSIX, MX BJIMSHME Ha MapaMeTpbl U XapaKTepPUCTUKH YycuiuTens. OCHOBHBIE THUIIBI
yeunureneii Ha 6aze OY.

4. O0beM y4eOHOH TUCHMILINHBI.

O0beM TUCHUTIJIMHBI
Bup yueoHoii padoThI
3 AKkan. Actp.
. .,

OO11ast TPyI0€MKOCTh TUCIUILTHHBI 4 144 108
KonTakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,3 48 36
Jlekuun 0,4 16 12
JlabopaTopHbIe 3aHITHS 0,9 32 24
CamocrosiTtesibnas padora (CP) 1,7 60 45
KoHnTakTHas camocTosiTelbHas padboTa - - -
CamocTosiTeIbHOE U3YUCHHE PA3IeTIOB JUCIUILIMHBI 0,6 20 15
KoHTtposbHBIC pabOTHI 1,1 40 30
Buabl KOHTpOJIA:
DK3aMeH 1 36 27
KonTakTHasi pad0Ta — NPOMEKYTOYHAS aTTeCTANMS 1 0,4 0,3
IloaroToBKAa K 3K3aMeEHY. 35,6 26,7
Buja nTOroBoro KOHTpoOJIsi: IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«JleTa; i MalIMH M OCHOBBI KOHCTPYHPOBAHMSI»

1. Heab IMCUMIUIMHBI — HAYYUTH CTYACHTOB TBOPUYECKOMY IMOAXOAY K BBITTOJIHEHHUIO
MHKEHEPHBIX PAacuyeToOB Ha MPOYHOCTh, )KECTKOCTb M YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKLIHM,
JIeTaJe U y3JI0B MalllMH U anmnaparos.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4al0 M IACA JOJIZKEeH:

Obnadams ClenyOUMMA KOMITIETCHIIUSIMA U UHIANKATOPAMH MX JOCTHKCHHS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; I[IK-1.1; TIK-1.2; TTK-1.3.

3namo:

- OCHOBBI TEOPUH pacyeTa JIeTajeil U y3JI0B MAIlMH U allapaToB XUMHYECKOU TEXHOJIOTHH;

- KOHCTPYKIIMH, TUTIAXU W KPUTEPUU PaOOTOCIOCOOHOCTH JAeTalied MalluH, COOPOYHBIX
enuHul (y3JI0B) U arperaTos;

- OCHOBBI TEOPHH COBMECTHOW pPabOThI M METOJBI pacuera JeTajeil W y3J0B MalluH U
anmnapaToB XMMHYECKOW TEXHOJIOTHH.

- Ymemns:

—  paccUMTHIBATH U KOHCTPYUPOBATh JE€TAIN MAIIUH MO UCXOJHBIM JaHHBIM;
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—  TPOU3BOJUTH PaCUeThl 10 OCHOBHBIM KPUTEPUAM PaOOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTane MalluH;
- IPOU3BOAUTH PacCyeThl U KOHCTPYUPOBAHUE JETANECH MAIIMH U MEXaHU3MOB C Y4ETOM
IIPOM3BOJICTBEHHON TEXHOJIOTMH U AKCIUTyaTallUH.
Braoemn:
- pacueraMu THUIOBBIX JIeTaJIell MaIIMH, 0Jb3YSACh cipaBo4YHOM uteparypoii u 'OCTamu;
- IpaBUJIaMU IOCTPOEHUS TEXHUYECKUX CXEM U YEPTEKEH;
- OCHOBHBIMH METOJAMU pacueTa U MPOEKTUPOBAHUS MEXAHMUYECKUX Y3JI0B M 3JIEMEHTOB
TEXHUKH.
3 Kpartkoe conep:kanue JMCIHUIITHHbI
Pazoen 1. Octosbl npoekmuposaruss MeXanuzmos U MauiuH.
Knaccugukarus 1 ocHOBHbIE TpeOOBaHHUS K ICTAJISAM U y371aM MatuH. [[pUHINITEI 1 METOIBI
MIPOEKTUPOBAHHUS, CTAJAUN PA3pPAOOTKH.
Pa3zoen 2. Mexanuueckue nepedauu.
OpuUKIHOHHBIE iepeaaun. MexaHuuecKue rnepeiayn: 3youaTsle, MiaHeTapHble, BOJHOBBIE.
UYepssuHble NIepeaady U repeadyy BUHT-TalKa. LlenHple U pplyaXkHbIe epetadu.
Paszoen 3. Banwt u ocu. Iloowunnuxu. Mygpmupi.
Bansl u ocu. IMogumnunky KadeHust u ckoibxenus. MydTsl. Ynpyrue snementsl. Kopmychbie
JIeTau.
Pasoen 4. Coedunenus.
Pe3nboBbie coennnenus. CoennHeHus aeranei Bpamenus. HepasbeMHble coeIMHEHMUS.
4 O0beM yueOHO TUCHHMILINHBI.

B B actpos.
o B akagem.
Bunst yueOHOI paboThI 3a4EeTHBIX qacax
qacax
eIMHHLIAX

O0masi Tpy10eMKOCTb JUCHUIIIIMHBI 4,0 144 108
KonTakTHas padoTa - ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexiuu (JIek) 0,89 32 24
ITpaktuueckue 3ausatus (I1p) 0,89 32 24
CamocTrosiTeIbHAs padoTa: 2,21 79,6 59,7
PacuetHo-rpaduueckre paboTsl 36 27
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 2,21 18 13,5
CamocCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTLIMHBI 25,6 19,2
Buja KOHTpOJISi: 3a4eT ¢ OLeHKOM 0,01 0,4 0,3
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,4 0,3

AHHOTauA padoyeil NporpaMMspl JUCHHUIJIMHBI
«IKOJOTUA»

1 Heap aucuuminHbl — chOpMUPOBATh y CTYAEHTOB IPEACTABICHUE O COBPEMEHHBIX
HKOJIOTMYECKUX MpoldiieMax, 0 (PU3MKO-XUMUYECKUX MPOIeccax, MPOTEKAIUUX B Pa3IMYHbIX
KOMIIOHEHTaX OKPYXKaroIleH Cpeibl M O CTETIEHN aHTPOIIOI€HHOI'O BO3/IEHCTBUS HAa 3TH MPOLIECCHI;
BbIPa0OTaTh y CTYJCHTOB HAaBBIKM CUCTEMHOTO MOAX0/1a K U3YUYEHUIO U PEIICHUIO SKOJIOTMYECKUX
npo0JeM, BO3HUKIIMX B pe3yJbTaTe MPOMBIIUICHHO-XO03IHCTBEHHOM JEATEIbHOCTH YellOBeKa,
pa3BUTh MBIIIJICHHE, [O3BOJISIIOIIEE MPAaBWIIBHO OLIEHHWBATh JIOKAJIbHbIE U  OTAaJICHHbIE
MOCJIEACTBHSI IPUHUMAEMBIX PELICHUN JUIsl OKPYXKAIOLIEW CpeNbl U UeIOBEKa.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH:
Obaaoame CIIEIYIOMAMA KOMIIETCHIIMSIMA W WHAWNKATOpaMHu uX goctwkenus: VK-8.1; VK-8.2;
VK-8.3; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-10.1; OIIK-10.2; OI1K-10.3
Buame:
—  OCHOBHBIE 3aKOHBI OOIIEH DKOJIOTHH;
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—  3aKOHOMEPHOCTH CTPOCHMS U (PYHKIMOHUPOBAHUH OHOC(EPHI;

—  COBPEMEHHBIEC SKOJIOTHYECKHE IPOOIIEMBI;

—  OCHOBHBIE IIPUHIIMIIBI 3ALUTHI IPUPOIHON CPEAbl OT AHTPOIIOI€HHBIX BO3IEHCTBU;

— CTpPOGHHME OCHOBHBIX Treocep 3eMiii U OCHOBHbIE (U3UKO-XUMHUYECKUE IPOLIECCHI,
IPOTEKAIOIINE B HUX;

—  OCHOBHBIC TIOHSATHS U IPUHIUITBI KOHIEIIUN YCTOWYMBOTO PA3BUTHS;

—  OCHOBHBIE CBEICHHUS O TNI0OANBHON MpoOiIeMaTHKe, MPUPOAHBIX pecypcax, MIaHeTapHbIX
I'PaHUIIAX, aHTPOIIOI'€HHOM BO3ICHCTBUYU HAa OKPYIKAIOIIYIO Cpely, YIPaBICHUN Ka4eCTBOM
OKpYKarolleu Cpeibl,

—  NPUHLHUIBI 3€JICHON XUMHUU;

Ymemu:

— paccMaTpuBaTh KOHKPETHBIE IYTH pEIICHHs MPOOJeM OXpaHbl MPHUPOJBl B Pa3IMYHBIX
reorpaMuecKux U 3JKOHOMUYECKHUX YCIOBUSX;

— TIPUMEHATh MOJYYEHHbIE 3HAHMs JUId OLIEHKU COCTOSHHUS OKpYXarolled cpeabl H
PaLMOHATILHOTO HUCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB;

—  HCIONB30BATh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTUM W 0a3bl JAaHHBIX IS PEIICHHS
KOHKPETHBIX 9KOJIOTHYECKUX MPOodIIeM;

— TIPUMEHATh IOJydeHHblEe 3HAHMS B IIpolecce JajlbHeiled yuyeObl, NpU H3YUYEHUH
npopeCcCHOHATBHBIX W NPOPHIBHBIX TUCHMIUIMH, W B Oyaymied NpakTHYECKOU
NeSITeIbHOCTH;

Braoemy:

—  0a30BBIMHU TEOPETUUECKUMHU 3HAHUSAMHU B 00JIACTH SKOJIOTHH.

—  0a30BbIMU 3HAHUSAMU B 00JIACTU IKOHOPMHUPOBAHUS;

— TOHATUHHBIM ammapaToM B o0jacTu OOLIeH 5KOJIOTHH, PALUOHAIBHOIO HCIIOJIb30BaHMS
IPUPOJIHBIX PECYPCOB U 3aAIMTHI OKPYKAIOLIEH CPEIbl;

—  METOJaMH UACHTU(UKAINH JOKAJIHHBIX YKOJIOTHUECKUX MPOOIIEM, OIICHKH UX 3HAYMMOCTH.

3 KpaTkoe coaepikanue TuCHUNIUHBI

BBenenne, 0CHOBHbIC TOHATHUS

enun, 3amaun MUCHUIIIMHBL. MECTO AMCIUIUIMHBI B CHCTEME OOIIEro M XHMHYECKOTO
oOpa3oBaHus. DKojormyeckoe oOpa3oBaHHME M 00pa3oBaHHME MJIi YCTOWYMBOIO DPAa3BUTHUSA.
OO011ecTBO U OKpY’KaroIIas cpesa.

Pasoen 1. O6mme Bompochl skosoruu. buocdepa. buoskonorus. buocdepa u
YCTOHYUBOCTh

1.1 OcHoBHble 3akOHBI 3Konoruu. buoskonorus. IlonsTe 00 sKocHcTeMaXx.
VYceroitunBocTh dKkocucteM buocdepa, ee 3BOMIOIUS U YCTOWYHUBOCTh. DKOCUCTEMBI 3eMIIH U
ycroitunBocTh. OCHOBHBIE CBEJIeHUs O MiaHeTe 3emiis. OCHOBHBIE MOHATHS SKOJIOTUHU. 3aKOHBI U
OpUHIUNBL  dKosoruu. IloTokm oSHepruM W  BemiectBa B dKocuctemax. OCHOBHBIE
OMoreoXuMHUECKUe LHUKIBI (KpyroBopoThl BemiecTB). L{ukmuuHOCTh mpoleccoB B Ouochepe u
YCTOMYUBOCTb.

1.2 Hapomonacenenue. YenoBeuecTBO Kak dacTh Ouoctepsl. [lemorpaduueckue
npobnembl. J[nHaMUKa Ye0oBEYECKON TMOMYISIHNA, POKAAEMOCTh, CMEPTHOCTb, BO3pacTHas
cTpykrypa. IIpobraemMbl cOBpeMEHHOTo 3Tarna pocTa YUCIEHHOCTH HaceieHus. ['eorpaduyeckoe
pacnpezienieHue HaceneHus. PerynupoBanue HapoJOHACEIECHHUS.

Pazoen 2. Ctpoenume u coctaB reochep 3emnu. OcHOBHbIE (PUIUKO-XUMUYECKUE
MPOLIECCH, MPOTEeKarole B reochepax

2.1 Atmoctepa 3emmu. Crpoenue armocepbl, poib (POTOXMMHUYECKHX peakuuil B
dbopmupoBanuu cocraBa armocdepsl. [lapHukoBslii 3¢ dekt. [lapHukoBbie ra3el B aTMocdepe.
Knumarndeckue mocieicTBUsl aHTPOIIOTEHHOM JeaTeNnbHOCTU. PacrmpesneneHne KOHIEHTPAIMU
o30Ha B atMmocdepe. O30HOBBIA cioi. [Ipupomnsiii 1uka o3oHa. COBpEMEHHOE COCTOSIHUE
030HOBOTO cnod. [locnencTBus paspyuieHns 030HOBOTO cJI0sl 3eMIIH AJIs UelloBeKa U Ouocqepsl B
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neiaoM. CtparochepHblii 030H U TpormochepHBIA 030H: CXOJCTBO M paznyus. MexmayHapoIHOe
COTPYIHUYECTBO B OOJACTH OTPaHUYCHHE MMPOU3BOJICTBA U UCIIOIB30BaHUS 030HOPA3PYIIAIOIINX
BenlecTB. MoHpealibckuil poToko. KucinoTHble 0T U MPOLECChl OKUCIIEHUs MpUMeceil B
tponocpepe. POTOXUMUUECKUN CMOT.

2.2. I'mapocdepa 3emnu. Buasl Boa Ha 3emite. [IpecHbie Boabl. ['MApOIOrHUECKHI ITUKIL.
['mobanpHBIC FKOJIOTHYECKUE TTPOOIIeMbI TUApochephl. [ TaBHbIe KATHOHBI U AaHUOHBI TIPUPOTHBIX
BoA. KucinoTHO-OCHOBHOE paBHOBecHE B MPUPOIHBIX Bojaax. lIleso4HOCTH HMPUPOIHBIX BOI.
OCHOBHBIE IPUYUHBI, 3TAIBI U TTOCIEACTBUS 3aKUCIECHUS IPUPOIHBIX BOJOEMOB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE MTPOLIECCHI B IPUPOIHBIX BogoeMax. CTpaTuduKanus MpUpOIHbIX BOJJOEMOB.
[Tpoueccrl adTpodukanmu BogoeMoB. [I[pUdHHbI U TOCIEICTBUS.

2.3. Jlutocdepa 3emmu. 3emuas kopa. [Tousa. Ctpoenue nmouBeHHOro ciosi. CocTaB MOYB.
Opranudeckue BeniecTBa B HouBe. Posib KUBBIX OPraHU3MOB B (DOPMHUPOBAHHH TTOYBEHHOTO CIIOS.
Tsoxensie MeTaiuisl B ouse. Jlerpananus nous. BoaHnast u BeTpoBas 3po3us MOYB.

Paszoen 3. AHTpomoreHHoe BO3ICHWCTBHE Ha OKPYXKAIOIIYIO CpPeoy U palloOHAIBHOE
MPUPOIOTIOIH30BAHUE

3.1. Tlpupomubie pecypcel. [loHsiTHE 00 OTXOAAaX MPOW3BOJACTBA H TMOTPEOICHHUS.
MainootxoHble U 6€30TXO0/IHbIE TPOU3BOJICTBA.

3.2 [loHsiTHE O MJIAHETAPHBIX PAHULIAX. AHTPOIOr€HHbIE HAPYILIEHUSI OMOr€OXUMHUUECKHUX
UKJIIOB a30Ta U Gochopa. OcHOBBI IKOHOPMUPOBaHUSA. OCHOBHBIE IPUHIUITBI 3€JICHONH XUMHUU.

Pa3zoen 4. YcroituuBoe pa3BuTHe

YcroliuuBoe pazButue. Mctopus cTaHOBICHUS MOHATHS. BKIIag OT€YeCTBEHHBIX YUECHBIX.
[lemu ycroituuBoro pazsutus OOH. MexayHapoaHOe COTPYIHUYECTBO B 00JIaCTH YCTOMYUBOTO
pa3Butusa. lIpomblllUieHHAss JKONOTHUA U 3€JieHas XUMHS KaK MHCTPYMEHT oOecreueHus
ycToiunuBOro pa3sutus. ConnanbHas OTBETCTBEHHOCTh XUMUKOB. JKOJIOTUYECKAs ITHKA.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TUCUMIIUHBI
Bup yuyeoHoii padoTbl Axax. | Actp.
3E
4, u,
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHUS: 0,9 32 24
Jlexuun 0,45 16 12
[IpakTuueckue 3anstus (I113) 0,45 16 12
JlabopaTopusbie padoTsl (JIP) - - -
CamocrosiTesbHasi padoTa 2,1 76 57
KoHTakTHas camocTosiTelbHas paboTa 0,2 0,15
2,1
CamocTosiTenbHOE U3YUYEHHE Pa3/1eJI0B JUCIUILIMHBI 75,8 56,85
Bupa koHTpOJIS: 3a4er

AHHOTauA padoyeil NporpaMMspl JUCHHUIJIMHBI
«TexHo0rus KOHCTPYKIIHOHHBIX MATEPHAJIOB»

1. Heab AUCHMIIMHBI — U3yYEHHE TEXHOJIOTHI MOIXy4YeHUs U 00pabOTKU 3aroTOBOK M
JeTarell MallliH, MX TEeXHUKO-DKOHOMUYECKUX XapaKTepUCTHK M 00JacTeil palroHaIbHOIro
OPUMEHEHHS; U3yYeHUE MPUHLIUIHAIBHBIX CXEM TEXHOJOTHYECKOro 00OpYAOBaHUs, OCHACTKH,
MHCTPYMEHTOB U MPHUCIIOCOOICHUI; U3yYeHHE OCHOB TEXHOJIOTUYHOCTH KOHCTPYKIIHII 3arOTOBOK
U JleTajieil MalIvH C y4eTOM METO/0B MX MOJTy4YeHUs: 1 00pabOTKH.

2. B pe3yabTare H3y4yeHHUs! JUCHUILIMHBI 00YYAIOLIUIICS JOJIKEH

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU U UHAUKATOPAMH UX JTOCTH)KEHUS:

YK-4.2, OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-11.1; OIIK-11.2; OIIK-11.3

3namy:
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— LEeJAM M OCHOBOIIOJNAralonife IMpPUEMbl TOJTYYeHHs] CYIIECTBYIOUIMX METaNIMYECKUX M
HEMETAUTMYECKUX MAIIMHOCTPOUTEIBHBIX MaTEpPHAJIOB;

— BH/JIBI U C1IOCOOBI 00pabOTKH MaTepUaioB MPH U3TOTOBICHUH JIeTalel B MAIIMHOCTPOCHUH;

— KIaccHpUKamMiO M palMoOHAIbHBIE ~ METOABl  NOJy4YeHUs U 00paboTKu
MAaIIMHOCTPOUTENIbHBIX MaTEPUajOB.

- Ymemns:

- paspabarbIBaTh TEXHOJIOTMUYECKHE IMPOLIECCHI MOIYYEHHsI 3arOTOBOK, MOnyhadpUKaToB U
TOTOBBIX M3/enuii, 00pabOTKH MaTepUAIOB Pa3IMYHBIMH METOJJaMH U CIIOCOOaMHU.

Braoemw:

- OCHOBaMH pealin3allii TEXHOJOTHYECKUX MPOIECCOB MOMYyYSHHS K 00paOOTKU MaTepHaJIoB,
IIPOU3BOJICTBA 3aTOTOBOK U FOTOBBIX U3/IEIUM.

3 Kpartkoe coep:kanue JMCIHHIIIHHbI

Pazoen 1. Ilpouzsoocmeo uepHvix u y8emuwvix Memaios.

[IpounsBoacTBo uyryHa. I[IponsBoacTBo cranu. [Ipon3BoCTBO LIBETHBIX METAJIIIOB.

Pazoen 2. Jlumetinoe npouzsoocmeo.

OOmiass  xapakTepucTHKa JUTEHHOrO  IpPOU3BOJACTBA.  [€OpETUYECKHE  OCHOBBI
MIPOU3BOJICTBA OTIMBOK. TE€XHONOTUSI M3TOTOBJICHHS OTIMBOK B PAa30BBIX MMECYAHO-TJIMHUCTBHIX
dopmax. CrienaibHbI€ CIIOCOOBI JIUThHSI.

Paszoen 3. Obpabomka memannog dagneruem.

OOmias XxapakTepucTUKa U TEOPETUYECKHE OCHOBBI OOpaOOTKM METAJUIOB JABJICHUEM.
[Ipokatka, BoloueHHUE, MpeccoBaHHe, 0OpaboTka miuacTudeckuMm aedopmupoBanuem. Koska.
[opsiaast oObeMHas mTaMIioBKa. JIMcToBas IITaMITOBKA.

Pazoen 4. Texnonocusn ceapournozo npouzeoocmaa.

OOmme cBeeHUS O TEXHOJOTHH CBAapOYHOTO Mpou3BoAcTBAa. CHocoObl CBapKH
iaBieHueM. CrocoObl CcBapku JaBlieHHMeM. HaHeceHMe HM3HOCOCTOMKUX U KapOMPOYHBIX
nokpeIThii. [Ialika MeTauIoB U CIIJIaBOB.

Pa3zoen 5. Texnonoeus obpabomku KOHCMPYKYUOHHBIX MAMEPUATIO8 DE3AHUEM.

OO6mwme cBepeHust o0 mpolecce pe3anus MarepuaiaoB. OOpaboTka Ha METAIOPEKYIIUX
CTaHKax pa3JIMYHBIX Ipymn. ABToMaTH3alMs o0pabOTKM MaTepuasioB pezaHueM. OTlenouHble
MeTO/Ibl 00pabOTKU. DIEKTPOYU3NUECKUE U IIEKTPOXUMHUUECKHE METOJIbI 00paOOTKH.

4 O0beM yueOHO# TUCHHMILINHBI.

B B actpon.
Buast yueOHO# paboThI 3a4ETHEIX B axanem. Yacax
Yacax
eIMHUIIAX
O01as TpyA10eMKOCTb TN CIUNITHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOpPHBIE 3aHATHS: 0,88 32 24
Jlexmun 0,44 16 12
ITpaktuyeckue 3ausatus (I1p) 0,44 16 12
CamocTrosiTeIbHas padoTa: 1,12 40 30
Pedepar 10 7,5
[ToaroToBka K KOHTPOJIBHBIM paboTam 9 6,75
1,12

CamocTosTenpbHOE H3YUYCHUE PA3/IeNIOB TUCIIHILIHHEI 20,8 15,6
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 0,2 0,15
Buja konTposs 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBbI TEXHOJIOI'IN Mallll/lHOCTpoeHI/lﬂ»

1. eabp JOMCUMIUVIMHBI — TIOATOTOBKA BBIMYCKHUKOB K  MPOU3BOOCHBEHHO-
MexXHON02UeCcKol JeSITETLHOCTH B O00JAaCTH KOHKYPEHTOCIIOCOOHBIX Ha MHPOBOM PBHIHKE
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XUMHYECKHX TEXHOJIOTUH.

2. B pe3yabTare u3y4eHus JMCHUIIMHBI 00yYaKOIIMIiCS JOKEH:

Ob6aaoams cliefyOIUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

YK-4.2; OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-11.1; OIIK-11.2; OIIK-11.3

3namy:

—  METOIMKHU IPOEKTUPOBAHUS TEXHOJIOTHUECKUX MPOIIECCOB U3TOTOBJICHUS JETalle U Y3JIOB;

—  TNPOU3BOACTBEHHBIC H TEXHOJIOTHYECKUE MPOLIECCH M3TOTOBJICHUS ACTANICH U Y3JIOB;

— TEXHWYECKOE HOPMHPOBAHME, KadecTBO 0OOpadaTbiBaeMOil MOBEPXHOCTH, TOYHOCTD
MEXaHUYECKON 00paboTKH, 0a3UpOBaHHKE;

— TEeXHOJIOTUIO  M3TOTOBJIEHUS  o0e’aeK, TeIJIOOOMEHHBIX  alapaTroB,  KOJIOHH,
TEXHOJIOTHYECKHUX TPYOOIIPOBOIOB.

Ymemn:

—  aHAJIM3HMPOBATh OOBEKT MPOU3BOJICTBA C TEXHOJIOTUYECKONW TOUKH 3PEHUS;

—  COCTaBJIATH JOKYMEHTAIUIO Ha pa3pabO0TKy U HOPMHUPOBAHUE TEXHOJIOTMUECKUX MTPOLIECCOB,
Ha TMPOBEJACHUE OCHOBHBIX TEXHOJOTHYECKUX MPOIECCOB HW3TOTOBIEHHS, COOpKY U
UCIIBITaHUE 000PYIOBAHUSI.

Braoemw:

—  OpraHM3anveil ¥ pyKoBOJCTBOM padOT IO M3TOTOBJICHUIO XUMUYECKOTO 000PYIOBaHHS;

—  OpraHu3alMei U pyKoBOJCTBOM paboT Mo cOOpKe U HANAIKE y3JIOB U JIeTajei.

3 KpaTkoe coaepixanue TUCHUNIHHBI

Paszoen 1. Iloocomosumenvuvie npoyeccvl 8 mexHoI02UU U320MOBIeHUs. Oemanell MauuH
U annapamos XuMu4eckux npouseo0cms.

OOmue cBeAeHHs O TEXHOJOTMYECKHX MpOolLeccaX B XUMHUYECKOM MAaIIMHOCTPOCHHUHU.
KagectBo oOpabaTpiBaeMON TMOBEpXHOCTH. TOYHOCTH MexaHMUYECKOW oO0paboTku.  Bribop
3aroTOBOK.

Pazoen 2. Texnonoeusa usecomoenenuss u cOOpKu Mawiun u annapamos XuMuyeckux
npouU3B00Cma.

TexHosiorus MNOIy4YEeHHs] FJIEMEHTOB JeTajiel. TeXHOJOrusi M3roTOBJIEHHS oOedaek u
OHUIL. TexXHOJOrWsT W3rOTOBJIEHMS HIEMEHTOB AaNlapaToB XUMHUYECKHUX IMPOU3BOJICTB.
TexHONOTHsI U3rOTOBIICHHS TETUIOOOMEHHBIX anmapaToB. TEeXHOJIOTHs W3TOTOBICHHS KOJOHHBIX
anmnaparos.

4 O0beM yueOHOH TUCHMILINHBI.

B B actpon.
. B axanem.
Bunpt yueOHoI paboThI 3a4€THBIX yacax
qacax
eIMHUIIAX

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 54
KonTakTHas padoTa - ayIMTOPHBIE 3aHATHS: 0,88 32 24
Jlexun 0,44 16 12
ITpaktuueckue 3ausatus (I1p) 0,44 16 12
CamocTrosiTeIbHAs padoTa: 1,12 40 30
Pedepar 10 7,5
[TonroToBKa K KOHTPOJIBHBIM paboTaM 1,12 9 6,75
CaMoCTOATEIbHOE U3YUYEHHE PA3AEIOB IUCHUIIMHbI 21 15,75
Buj KOHTpPOJIsI: IK3aMeH 1,0 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,4 0,3
IToaroroBska k caaue SK3aMeHa 0,99 35,6 26,7

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«OCHOBLI IJKOHOMUMKHA "N ynpaB.JIemm HpOI/I3BOZICTBOM»

1 Heap aucHUIIMHBI — TIOTYyYE€HHWE CHUCTEMBbl 3HAaHUKA 00 HSKOHOMHUYECKHX
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3aKOHOMEPHOCTAX  (YHKUMOHUPOBAHMsS  IPOMBIIUIEHHOTO  IPOM3BOJACTBA B  CHCTEME
HAIlMOHAJIBHONW SKOHOMHKH, (POPMUPOBAHHE SKOHOMHYECKOTO MBIIUICHUS U HCIOJIb30BAHUE
IIOJIyYEHHBIX 3HAaHUH B IIPAKTHYECKOM IEATEIbHOCTH.

2 B pe3yabraTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0OUIICS T0JIKEeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

VK-3.1; VK-3.2; VK-3.3; VK-10.1; YVK-10.2; VK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.3;

OIIK-8.1; OIIK-8.2; OIIK-8.3

3uamo:

—  OCHOBBI 9KOHOMHYECKOU KyJIbTYpBl, B TOM YHCJI€ (PUHAHCOBOI IrPaMOTHOCTH;

—  OCHOBBI POCCUMCKOHW IPaBOBOM CHCTEMBI U POCCUICKOIO 3aKOHOAATENILCTBA, IPABOBBIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe npodhecCHOHATBHON AEATEIbHOCTH;

— TpaBOBbIE HOPMBI, PETYJIMPYIOUIME OTHOIIEHUE UYEJIOBEKAa K YEJIOBEKY, OOIIECTBY,
OKpYKalollleil cpee;

—  OCHOBHBIE KATErOPUH U 3aKOHBI 3KOHOMUKU;

— OCHOBBI JKOHOMHMYECKOH HAEATEIBbHOCTU MPEANPUATHS, €ro CTPYKTYpYy M OTpaciIeBYIO
cnenn(uKy; KIaCCHPUKAIMIO MIPEIIPUATHHA 1O TPABOBOMY CTaTYCY;

— cozep)KaHHE JTaloB  pPa3pabOTKUM  ONEPATUBHBIX  IUIAHOB  pabOThl  MEPBUYHBIX
IIPOU3BOCTBEHHBIX MOAPA3ICICHUMN.

Ymemn:

—  HWCIONB30BAaTh 3HAHHWS OCHOB JKOHOMHKH MpPU TPUHATHH OOOCHOBAHHBIX PpEIICHUI B
pas3INYHbIX 00IACTAX JEATEIbHOCTH;

—  HCHOJb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IIPU PEILIEHUH POU3BOACTBEHHBIX 33/1a4;

—  OCHOBaMH XO3HCTBEHHOI'O M 3KOJIOTMYECKOI0 IIPaBa;

—  TPOBOJAUTH TEXHUKO-IKOHOMUYECKUI aHAJIU3 WH)KEHEPHBIX PELICHUMH.

Braoemy:

— HaBbIKAaMH BBIOOpa SKOHOMHYECKHM OOOCHOBAHHBIX DEUICHWH B PA3JIMYHBIX 00JacTsIX
KU3HEJEATECIIBHOCTH;

— MerojamMH pa3pa0OTKM MPOU3BOACTBEHHBIX IMPOrpaMM M IUIAHOBBIX 3aJaHUN UL
NEPBUYHBIX IPOMU3BOJCTBEHHBIX MTOAPA3IEICHUN;

— HaBBIKAMHM BbIOOpa SKOHOMHYECKH OOOCHOBAHHBIX pELIEHUH C Yy4eTOM HMEIOLIUXCS
OTpaHUYECHUM.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Pasoen 1. Beeoenue. Ocrosbl pblHOYHOU IKOHOMUKU

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, OJ1ara U pecypchl. JKOHOMUYECKUE CUCTEMBI U X
cymHocTb. OOlIecTBeHHOE NMPOU3BOACTBO U 3KOHOMUYECKHE OTHouIeHus. [Ipon3BoacTBEHHBIE
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHYECKHUN BbIOOP. KprBas mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3aKoH yObIBaroILel peaesbHON M0Ie3HOCTH. THUIIBI U MOJIENTH SKOHOMUYECKUX CUCTEM. DIIEMEHT
HKOHOMUYECKOM cuctembl. TpanuninoHHas skoHoMHuecKas cucremMa. CoOCTBEHHOCTh: (POPMBI U
IYTH UX IpeoOpa3oBaHUsL.

Tema 2: PeiHOUHBIN MeXaHU3M cripoca U npeaioxenns. CoBeplieHHas 1 HeCOBEpIICHHAS
KOHKYpeHLUU. ToBapHBIN (PBIHOYHBIM) THUI OOIIECTBEHHOTO Mpou3BoacTBa. CyIIHOCTh U
yCIIOBUSI BOSHUKHOBEHHUS phIHKA. BUbl phIHKOB U X cTpykTypa. @yHKuMu peiHka. ToBap u ero
cBoiicTBa. Cripoc U IpeUIokKeHNe Ha pbIHKE. [[oHATHE «3MacTHYHOCTEY». DIACTUYHOCTD CIIPOCca U
NpEeIOKEHUs, TodedyHass u ayroBas. COBEpIICHHAasT W HECOBEPIIECHHAas KOHKYPEHIIMH.
Mouononusa. MakcuMu3zaius nNpruObLTH MOHOMIOTUCTOM. ONUrONous.

Tema 3: [loHATHE HANMOHAIBHOH SKOHOMHKH, OCHOBHBIE MAaKPOIKOHOMHYECCKUE
nokaszaresnu. [IoHATHs COBOKYITHOTO CITPOCa U COBOKYITHOTO MPEAIOKEHHsI, (PaKTOPHI, BIUSIOIINE
Ha ux u3MeHeHus. [lotpebnenus u coepexeHus. IKOHOMUIECKUN KpyroooopoT. [IponsBoacTso,
oOMmeH u pacnpeznenenue. [lotpebienue, coepexeHre, THBECTUILIUH TOBAPOB U YCIIYT.

Tema 4: dunancoBas cuctemMa M (UHAHCOBas MOJUTHKA oOIIecTBa. ['ocynapcTBEHHBIN
OrO/IKET U TOCYIapCTBEHHBIN goir. Hanoru u HajoroBas cucrema.

Pasoen 2. Jxonomuueckue ocHogbl ynpasneHus npouseo0Ccmeom

59



Tewma 5: Tlpennpusitie Kak CyObEKT PBIHOYHOTO XO3SHMCTBA. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTH WX TIPOSBICHUS HAa TNpeAnpuatud. Pomb  cnenuamucra XUMHYECKOH
npoMblUieHHOCTH. [lpeanpustue B cucteme pbhIHOYHOW SKOHOMUKH. [Ipeampusitue — kak
CyOBEKT © OOBEKT MPEANPUHUMATEIHCKONH  JIEATENBHOCTH. 3aKOHOAaTelnbHas  0asza
NpeIPUHUMATEIBCKON J1eATeNbHOCTH. HopMaTHBHO-TIPaBOBbIE AaKThl, PErJaMEHTHUPYIOIINE
JIEeSTeNbHOCTh mpennpustus. OpraHu3alioHHO-TIPABOBBIC  (OPMBI  MPEATPUHUMATEIIbCKOM
JESATEIIbHOCTH U KPUTEPUH UX BbIOOpa. DOpMbI COOCTBEHHOCTH. BHEIIHSAS M BHYTpEHHS cpena
TPEITPHUSTHSL.

Tema 6: MarepuanbHo-TexHu4eckass 0a3a mpousBojcTBa. CbIpbeBas U TOIUIMBHO-
JHepreTuyeckass 0aza XMMHYECKHX Mpou3BoACTB. [Ipom3BoacTBeHHass mporpamMma U
MIPOU3BOJICTBEHHAS] MOIIHOCTD MpeAnpuatusa. KauecTBo 1 KOHKYpEeHTOCTIOCOOHOCTh MPOAYKIIUH.
DKOHOMHUYECKOe  O0OCHOBaHWME BBIOOpa CHIpbS W TOIUIMBA. PecypcocOepekeHue.
AJbTepHAaTUBHBIE HCTOUYHUK ChIPbs U 3Hepruu. OpraHuzanus CKIaJCcKoro Xo3siicTaa.

Tema 7: MarepuallbHO-TEXHUYECKHE pecypchl MIPEATIPUSTHSL. OcHoBHBIE
MPOU3BOJICTBEHHBIC (DOHABI XUMUUECKHUX MPEANPHUATHI: MOHATHE, KIacCU(PUKALIUA U CTPYKTYpa.
[lonsaTHE M CTPYKTypa OCHOBHBIX cpeiacTB. OIlEHKa OCHOBHBIX CpEICTB. METOABI OLEHKH
OCHOBHBIX (oH0B. [loKka3aTenu Ucmoib30BaHUsS OCHOBHBIX MTPOU3BOJACTBEHHBIX (hoHIOB. M3HOC
U aMopTHU3anus OCHOBHBIX (OHIOB. OneHka >(PQPEKTHBHOCTH HCIOIB30BAaHUS OCHOBHBIX
MPOU3BOJCTBEHHBIX (DOHAOB. Bocmpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpENCTBa
MPEIIPUATHS: TIOHSTHE, COCTaB U CTPYKTypa. McTouHuku GopMUpoBaHUS OOOPOTHBIX CPEIICTB.
O6opaurBaeMoCTh 0OOPOTHBIX CpeCTB. MaTepuanbHbIe 3amackl Ha npeanpuiatun. OnpeeneHue
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

Tema 8: TpynoBsie pecypchl npeanpusatus. [lepcoHan mpeanpustus U ero CTPyKTypa.
OCHOBBI OpraHu3ally TpyJaa Ha MpeanpusiTur. I(P(PEeKTUBHOCTh MCIOIB30BAHUS MEPCOHANA U
pabouero BpemeHu. [IpousBoAUTENHHOCTh TpyAa M omiuata Tpyaa. Opranuzanus 3apaboTHON
wiatel Ha npeanpusTar. CocTaB U CTPYKTypa IMPOMBIIIICHHO-TIPOU3BOACTBEHHOTO MEPCOHANIA.
[Tpon3BOAUTENBHOCTD TPY/Ja: MOHITHE, MTOKA3aTeNN U METOAbl u3Mepenus. UHauBuayanbHas U
OOIIECCTBCHHAsT  MPOM3BOJIUTEIBHOCTh  Tpyda. Pe3epBel W (akTOphl  MOBBIMICHUS
MPOU3BOUTENBLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIaThl TPyAa Ha IPEIIPUSITUH.

Pazoen 3. Texnuko-3KkoHOMUUECKUTI AHAIU3 UHIHCEHEPHBIX PeULeHUL

Tema 9: Jloxoas! 1 pacxoabl Ha MPOU3BOACTBO, U PEATH3AUIO MPOAYKIIUU TPEITPUITHSL.
W3nepxku TpOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBUIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. [loHATHe 3aTpaTbl Ha MPOU3ZBOJACTBO M peATU3AlUI0  MPOIYKIIUU
(cebecTonMocTb). Bunbl 1 3HaueHue knaccudukanuu 3atpat. CTpykTypa 3aTpaT Ha IPOU3BOJICTBO
U peanu3alyio MPOAYKIUH. TEeXHHKO-PKOHOMHUYECKUW aHalli3 WHXEHEPHBIX PpEHICHUI.
OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOW3BOJACTBO M PEATH3ANUI0 MPOAYKINU B KOMIUIEKCHBIX
npou3BoJcTBaX. OCHOBHBIE MyTH CHUXEHHS 3aTpaT Ha MPOU3BOJICTBO MPOIYKIMH. J0Xombl
npennpusTus. [loHsTHE TPUOBLTN U T0X0a IPEIPHUSITHS, METOBI MX pacdyeTa. PeHTa0eIbHOCTS,
€€ BUJbI M METO/BI pacyeTa. [IyTu moBbIIeHHUS MPUOBLIN U PEHTA0EIBHOCTH HA MPEANPHUSITHSIX.

Tema 10: IlenooOpa3zoBanue U 1eHOBas MONUTHKA. LleHa HAa MPOAYKIWIO W TPUHIIHIIEI
1ieHooOpaszoBanus. Buasl nieH. CTpykTypa IIeHbl, cucTeMa I1eH. B3auMocBs3M 1IeH U U3AEepKeK.
[lenoBast monutuka. Pa3paboTka 11leHOBOW CTpaTeruu.

Tema 11: ®uHAHCOBO-KpPEIUTHBIE OTHOIIICHUS IpeanpUITUN u cucrema
Hayorooooxkenus. [loHsATHE, cOCTaB W CTPYKTypa (UHAHCOB MPeANpHUATHS. [IpUHIHAITEI
Haoroo6moxeHusi. Hanoru u miaTtexu, yCTaHOBJICHHBIE 3aKOHOJATEIhCTBOM: BHJIBI, CTAaBKH,
00BEKTHI HAJTIOTOOOJIOKEHHS M CPOKH YIUIAThl HAJIora B OIOKET.

4 O0beM yueOHOH TUCHMILINHBI

O0beM ITUCHUNINHBI

Bup yueOHoit padoTbl

3E Axkan. | Actp.
4. u,
OO01mast Tpy10eMKOCTb 1M CHUILIHHbBI 3 108 81
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KonTakTHas padora — ay1MTOpPHbIE 3aHATHA: 1,33 48 36
Jlexumn 0,89 32 24
[Ipaktuueckue 3ansatus (I113) 0,44 16 12
JlaGopaTtopusbie padoTs (JIP) - - -
CamocrosiTesibHas padoTa 1,67 60 45
KonTaktHas camocrositenbHas paboTa 167 0,2 0,15
CamocrosaTenbHOE U3Y4eHHUE Pa3esioB TUCIIUILIHHEI ’ 69,8 | 44,85
Bua uTOroBoro KOHTpoOJIs: 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHUILJIMHBI
«KoHcTpynpoBaHnue u pacyer 3J1eMEeHTOB 000Py/10BAHMS)

1. He.ﬂb AUCHHUIIIMHBI — 06y‘IeHI/I€ CTYACHTOB MCTOAMKE pacu€Ta U KOHCTPYHPOBAHUIA

9JICMCHTOB XHUMHUYCCKOI'O O60pYI[0BaHI/I$[, OTBCYAKOIICTO r'JIaBHBIM KpUTCpUsAM
pa6OTOCHOCO6HOCTI/IZ IMPOYHOCTH, )KCCTKOCTH, BH6pOYCTOI>i‘IPIBOCTH, TCPMCTUYHOCTHU U JP.

2. B pe3yabTaTe M3y4eHUs JUCUMILINHBI 00yYaIOIMIACA JOJIZKEeH:
Obaaoams cleqyOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:
OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-12.1; OIIK-12.2; OIIK-12.3; OIIK-13.1; OIIK-13.2;

OIIK-13.3; OIIK-14.1; OIIK-14.2; OIIK-14.3
3name:

o0111e IPUHIMITBEI KOHCTPYUPOBAHUS MAIIMH U alllapaToB OTPaciy;

METOJbl pacuyeTa U KOHCTPYUPOBAHHS TOHKOCTEHHBIX W TOJICTOCTEHHBIX COCY/IOB,
pa3beMHBIX M HEPa3beMHBIX COEJIMHEHMH, KOJIOHHBIX AamlapaTroB, aimaparoB ¢
OBICTPOBpAINAIOIIMMHUCS ~ DJIEMEHTAaMH,  allaparoB, paboTalommMX B YCIOBHUSX
JUHAMUYECKUX HArpy30K.

Ymemn:

COCTaBJIAITh PACYETHBIE CXEMBI;
pPacCUMTHIBATH HA MPOYHOCTH U KECTKOCTb OCHOBHBIE JE€TAIN U Y3JIbI XUMUYECKUX MAILUH
Y aIIaparos;

MPABWJIbHO BBIOMPATh KOHCTPYKLMOHHBIE MaTepHallbl C y4eTOM TpeOOBaHUIl MPOYHOCTH,
KOPPO3MOHHOM YCTOMYUBOCTH U JP.;

BBITOJIHATH 3CKU3bI U YEPTEKHU pa3padaThIBaeMbIX KOHCTPYKIIUH;

UCIIOJIb30BaTh MH(OPMAaIMOHHbIE TEXHOJIOTUHU ITPU KOHCTPYUPOBAHUH MAILIMH U aIllapaToB;
IrpaMOTHO O(OPMIIATh KOHCTPYKTOPCKYIO JIOKYMEHTAllUI0O C Y4eToM TpeOOoBaHMM
CTaHIapTOB.

Braoemy:

METOJJaMH pacyeTa U KOHCTPYHPOBAHUS 3JIEMEHTOB XMMHUYECKOT0 000py/10BaHUSI.
3 Kpartkoe conep:kanue JMCIHIITHHbI
Pazoen 1. Toukocmennwvie cocyowvl u annapamai.
KoHcTpykunu u paboune napaMeTpbl TOHKOCTEHHBIX COCY/IOB U amllapaTroB. DJIEeMEHTHI

amnmapaToB, HAarpy>K€HHBIX BHYTPEHHUM JaBJICHHWEM. OJEMEHTHI ammapaTroB, HarpyXKEHHBIX
BHEIITHUM JaBJICHUEM, OCEBOM CXKMMAIOIIEH CHUJIOW ¥ U3THOAOIKUM MOMEHTOM. Y 3IIbI
COMpsKEHUs] 000JI04YeK. YKperuleHHe OTBepcTuil B oOosoukax. DraHIEeBbIE COEIMHEHUs
anmaparoB. OnTHMalbHBIE pa3Mepbl KopIyca ammapara, paboTarolero MoJ BHYTPEHHUM
JTABJICHUEM.

Paszoen 2. Toncmocmennule cocyowl u annapamei.
KoHcTpyKIMu TOJICTOCTEHHBIX COCYZIOB U amnmnapaToB. TOJCTOCTEHHBIE MIMHIPUUYECKHE

oOeyaiiku. J[HUIA M KPBIIKK. 3aTBOPHI alllaparos.

Pazoen 3. Mawunuvl u annapamul ¢ 8pawjaroyuMucs d1emMeHmami.
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Banbr. lucku. beictpo Bpamaronuecs ooevaiiku. Tuxoxomnsie 6apadanbl. CalbHUKH C
MSITKOW HaOUBKOM.

Pazoen 4. Pacuem xumuyeckoco annapama ¢ MeXAHUYECKUM NepemMeuusarouum
YCMPOUCMBOM.

Bb160p KOHCTPYKIIMOHHBIX MaTepuajoB. Pacyer OCHOBHBIX T€OMETPHUYECKUX Pa3MepoB
anmapara. Beioop dumannes, mpuBoaa. Pacuet danmneBoro coequaenus. Beioop memanku. Pacuer
MEIIAJIKU Ha MPOYHOCTh. Pacyer mMMOHKM B CTynuile Memaikd. Pacder Bajna MelIajkd Ha
BUOpOYCTOIUMBOCTh. Pacuer Baja MemIaakyd Ha IPOYHOCTh. BRIOOP M pacdyeT KOMITIEKTYIOIIHNX
anemeHToB. OdopmileHne MOACHUTENbHON 3anucKu. UepTexk o01iero Buaa anmapara ¢ BUJIaMH,
pa3pe3amu, CCUCHUSIMU U BBIHOCHBIMH JJIEMEHTAMH, NAIONUMHU TIOJHOE MPEICTAaBICHHE 00 ero
ycTpoiicTBe U mnpuHimmne padoTel. YUeprexku cOOpouHBIX enuHul] U naetaneid. OdopmiieHue
cneunuKanum.

4 O0bem yueOHOH TUCHMILINHBI.

Cemectp
Bceero
Bun yueGHO# paboThI S 6
3E Axan. 3E Axan. 3E Axag.

4. 9. 9.
OO1mas Tpya0eMKOCTb JUCIIMILIMHEL 7 252 5 180 2 72
KonTakTHas paboTa — ayANTOPHbIE
PO UR——— 2,67 96 1,78 64 0,89 32

B TOM 4HCIIe B (OpPME MPAKTUIECKON

0,94 34 0,72 26 0,22 8

HOJTrOTOBKH
Jlexuuu 0,89 32 0,89 32
[TpakTraeckue 3anasitus (I13) 1,78 64 0,89 32 0,89 32
B TOM 4uCJIe B OPME NIPAKTUYECKON
HOIFOTOBKH 0,94 32 0,72 26 0,22 8
CamocrosiTesbHasi padoTa 3,33 120 2,22 80 1,11 40
KypcoBoii npoekt 39,6 39,6
KonrtaktHas camoctosiTenpHas pabota 04 04
(mpreM KypcoBOT'O MPOEKTa) ' ’
PacuetHo-rpaduyeckue paboThl 3,33 18 2,22 18 111
[TonroToBKa K KOHTPOJIBHBIM paboTaM 18 18
CamocrosTenbHOE U3yUEeHUE Pa3/IesioB 44 44
JICIIATUTHHEI
By KOHTpOJISI: IK3aMEeH/KypCOBOM 1,0 36 10 36
MPOEKT ’
KonrtakTHas paboTa — mpoMexxXyTo4Hast 0,01
aTTecTanus 0.4 0,01 0.4
ITogroroBska k ciaue SK3aMeHa 0,99 35,6 0,99 35,6
Bcero Cewmectp
Bun yueGHO# paboThI 5 6
3E Actp. 3E AcTp. 3E AcTp.
q . q

OOmast Tpya0eMKOCTh JUCHUIIIHHBL 7 189 %) 135 2 54

KonTakTHas padoTra — ayiuToOpHbIC
3aHATHUA:

2,67 72 1,78 48 0,89 24

B TOM 4HCJe B (popMe NPAKTHYECKOM
MOATrOTOBKH

094 | 255 | 0,72 195 | 0,22 6
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Jlexuuu 0,89 24 0,89 24

[Tpaktuueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (hOpMe PAKTHIECKON 0,94 255 | 0,72 195 | 0,22 5
ITOJATOTOBKH

CamocrosiTesibHas pa6oTa 3,33 90 2,22 60 1,11 30
KypcoBoii npoekt 29,7 29,7
KonTakTHas camocTositensHas pabora 03 03
(mpueM KypCcOBOTO ITPOCKTA) ' ’
PacueTHo-rpadudeckue paboThI 333 | 135 | 222 | 135 | 111
IToaroToBKa K KOHTPOJIBHBIM paboTam 13,5 13,5
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 33 33

JIACITUIIIHHBI

Buj koHTpOJISI: 3K3aMeH/KypcoBOi 1,0 27 10 7

MPOEKT ’

KonraktHas paboTa — mpoMexXyTodHast 0,01

aTTecTanus 0.3 0,01 0.3

IToxaroroBska K ciade SK3aMeHa 0,99 26,7 0,99 26,7

AHHOTaNuUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«CucreMbl aBTOMATU3HPOBAHHOI0 MPOEKTHPOBAHUS»

1. Meab AMCHUIIMHBI — IPUOOpPETEHHE CTYJEHTaMH OIbITa ABTOMAaTHU3WPOBAHHOIO
MPOEKTUPOBAHUS THUIIOBOTO OOOpPYHOBaHUS COBPEMEHHBIX MPEANPUATHNH  XUMHUYECKOMH
IPOMBIIIJIEHHOCTH.

2. B pe3yabTaTe M3y4YeHUN IMCHMILINHBI 00y4al0 M IACH J0JIZKEeH:

Obnadamye CleAyOMAMA KOMIIETCHIIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-1.1; YK-1.2; VK-1.3; YK-2.1; YK-2.2; YK-2.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-
9.1; OIIK-9.2; OIIK-9.3; OIIK-13.1; OIIK-13.2; OIIK-13.3; OIIK-14.1; OIIK-14.2; OIIK-14.3;
[1K-1.1; TIK-1.2; TIK-1.3

3nameo:
KJacCU(UKALUIO, CTPYKTYpPY M OCHOBHBIE MPHHLUIBI TOCTPOEHUS COBPEMEHHBIX
MamuHocTpouTenbHbix CAIIP;
OCHOBHBIE  TIPUEMBI  JABYXMEPHOTO  IPOEKTHPOBAHMS  YEPTEKHO-KOHCTPYKTOPCKOM
JOKYMEHTaIuu J11000i crenenu ciokHocTH Ha 6aze CAIIP obiero MammHoCcTpoeHus;
OCHOBHBIE TIPUEMBI TPEXMEPHOI'O TBEPAOTEIBHOIO IMapaMETPUUYECKOrO0 MOJECINPOBAHMS
Jerajgeidl MaluH, cOOPOYHBIX Y3JI0B U MEXaHHM3MOB ¢ ucnonb3oBaHueM CAIIP oOmiero
MaIIMHOCTPOCHHUS;
OCHOBHBIE TIpUEMBI pacueTa ONTHMAJIbHBIX TEXHOJOTUYECKUX M KOHCTPYKTHUBHBIX
napamMeTpOB MAIllMH U alllapaToB C UCMOJIb30BaHUEM MarHOCTpouTenbHBIX CAIIP.
Ymemy:
BbIOMpaTh CHOCOOBI pPELIEHUS MPOEKTHBIX 3a/ad KOHCTPYKTOPCKOM TEXHOJIOTMYECKOU
MOATOTOBKH MAaIIMHOCTPOUTEIBHOTO IPOU3BOICTBA;
BBITMOJHATh YEPTEKHO-KOHCTPYKTOPCKYIO IOKYMEHTAIIMIO JIF00O0I CTENEeHU CIO0XKHOCTH Ha
6aze CAIIP o0riero MammHOCTPOCHHUS;
BBIMIOJIHATh TPEXMEpPHBbIE TBEPJIOTENbHbIE IMapaMeTpUYecKhue MOJeNu JAeTajeil MalluH,
cOOPOUHBIX Y3JI0B U MEXaHU3MOB ¢ Hcronb3oBaHueM CAIIP o61iero MalmHOCTpOEHUS!.
Bnaoemy:
— HaBblkamMM IpuMeHEeHHs coBpeMeHHBbIX CAIIP nns pemeHus 3agad KOHCTPYKTOPCKOTO U
TE€XHOJIOTHYECKOT0 TPOEKTUPOBAHMUS.
3 Kpartkoe conep:kaHue JMCIHUIITHHBI
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Paszoen 1. Cucmemvl asmomamuzuposanHo20 npoekmupo8anusl.

Onpenenenne CAIIP. Knaccudukanus cucteM aBTOMaTH3UPOBAHHOTO POSKTHUPOBAHUSI.
TpeboBanust k cucremam CAIIP ayis mpoekTHpOBaHWS MAIIMH M allapaTOB XUMHUYECKUX
npou3BoacTB. Kommonentsl BumoB obecnedyenus. CoBpemennsle CAD-cucrembl, ux
BO3MOXKHOCTH. Vcronbp30BaHue cucTeM aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS HA BCEX ATAIax
npoekTupoBaHus. CHCTEMBI CPEIHEro YypOBHS, MCIIONb3yeMble B MamlumHOcTpoeHuu. O030p
cucteM, Bo3MoxkHOCTU. [Ipobiema BeiOOpa cucTeMbl. [lepcrieKTUBBI U HANpaBlIEHUS PAa3BUTHUAL.
Cucrema KOMITAC. Bo3aMokHOCTH cUCTeMBbI Tipu npoektupoBanuu. Mutepdeiic. Coznanue u
odopmIleHHE YepTeKel neranedl u cOopouHbix dyeprexend. Cnenudpukamuu. Cucrema Autodesk
Inventor. Bo3amokxHOCTH cUCTEeMBI ITpH npoekTupoBanuu. uTepdeiic. Mactep npoeKTupoBaHHUsL.
OO6men ganHabIMH My cuctemamu CATIP.

Paszoen 2. CAD-CAE cucmema npoexmuposanus Dassault System SolidWorks.

Cucrema SolidWorks. Bo3MokHOCTH CHCTEMBI TIpH TpoeKkTHpoBaHuU. HWHTEpdeiic
cucrembl. Co3nanue 3D mopeneit B SolidWorks. OcHoBbl coznanust c6opok. OCHOBBI CO3AaHUs
YEPTEKEH.

Pazoen 3. Ilpounocmuoti ananuz KoHcmpyKyui.

OcCHOBBI M€TO0/1a KOHEYHBIX AJIEMEHTOB U €r0 UCIIO0Ib30BaHMUE AJIsl IPOYHOCTHBIX PACUETOB.
Buapsl KOHEYHBIX AJIEMEHTOB, CIIOCOOBI HAaHECEHHWsI CeTKH. HarpykeHusi, rpaHUYHBIC yCIIOBHSL.
Buner ananusza koHcTpykiuii. CnenpanusupoBanubie Moaynu CAIIP nis mpoBeaeHus pacueTos.
Coznanne 3amauu. TurmoBoi anroputM pacyera. CTaTUYECKWM, YACTOTHBIA aHAIM3 U aHAIM3
yCTaNOCTHOM MpodHOCTH. bubnroreka maTepuanos.

4 O0bem yueOHOH TUCHMILINHBI.

B B acTpos.
Bupl yaeOHOI paboThI 3a4E€THBIX B axanem. yacax
eIMHHIIAX Hacax

Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 5,0 180 135
KonTakTHasi padoTa - ayIuTOPHbIE 3aHATHS: 1,78 64 48
Jlexmun 0,89 32 24
[TpakTnueckue 3austus (Ip) 0,89 32 24
B TOM YHCJI€ TPAKTUYECKasi MOJIrOTOBKA 0,72 26 19,5
CamocrosiTesibHas padora: 3,21 115,6 59,7
IToaroroBka K BBIIIOJIHEHUIO U 3aAIUTE 54 40,5
IPaKTUYECKUX paboT 3,21
CamocTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTLIMHBI 61,6 46,2
Buja konTpoJsn: 0,01 0,4 0,3
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 0,01 0,4 0,3
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMUILIHUHBI
«MarepuaJioBeeHHE»

1. leap AUCHUNJIMHBI — TPUOOpETEHHWE CTYyJEHTAaMU 3HAHHWHA, HEOOXOJAMMBIX IS
CaMOCTOSITENILHOTO PEIIEHUs BOIMPOCOB, CBSA3aHHBIX C BHIOOPOM MaTepuajoB OO0OpYyIOBaHUS
MPOU3BOJICTBA BBICOKOTEMIEPATYPHBIX W (DYHKIMOHAIBHBIX MATEPHUAJIOB C YYETOM YCIOBHUI
AKCIUTyaTaIiH, a TAK)KE YIKOHOMHYECKUX U SKOJIOTUUYECKUX (DAKTOPOB;

2. B pe3yJbTare n3yyeHHus JUCHUIIUHBI 00yYAIOMIMIiCS 10JIKEH:
Obnadams CIETYIONTUMA KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHKCHHUS
OIIK-1.1; OIIK-1.2, OIIK-1.3, OIIK-11.1, OIIK-11.2, OIIK-11.3.
Buame:
KJIacCU(UKAIINIO, CTPYKTYPY, COCTaB U CBOWCTBA MAaTEPHAIIOB, B YACTHOCTH, UCIIOIB3YEMBIX
JUISI IPOM3BO/ICTBA BRICOKOTEMITEPATYPHBIX ()YHKIIMOHATIBHBIX MaTEPHAJIOB;
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— MAapKHMpOBKY MAaT€pHaJIOB, HCIIOJIB3YEMBIX M1 IPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX
(YHKIMOHATIBHBIX MAaTEPHAJIOB, IO POCCUMCKUM CTaHIapTaM;

— aHalM3 HUCXOAHBIX HMH()OPMALMOHHBIX  JAHHBIX JJS  M3TOTOBJICHUS  W3JEJIUH
MAaIIMHOCTPOCHHUS;

— OCHOBHBIE€ KOHCTPYKLUMOHHBIE M (DYHKIMOHAJIbHbIE MaTepUaibl, IHIPUMEHSEMbIE B
XUMHUYECKOH TEXHOJIOTUHM U OOOPYZOBAaHMHM MPOM3BOJCTBA BBICOKOTEMIEPATYPHBIX H
(GYHKLIMOHATIBHBIX MaTEPHAJIOB;

Ymems:

—  palMOHaJIBHO MOA0OpaTh KOHCTPYKLMOHHBIM MaTepuai JUlsl TEXHOJOIMYECKUX MAIlUH U
000py/10BaHUs C Y4ETOM METO/I0B 3aLIUThl OT BO3MOKHOT'O BO3/IEHCTBUS TEXHOJIOTUYECKOM
Cpelbl;

Braoemy:

—  METOJaMM CTaHJAPTHBIX UCIBITAHUH IO ONpPENeIEHUI0 (PU3NKO-MEXAaHNYECKUX CBOMCTB U
TEXHOJOTMYECKUX IIOKa3aTesJed MaTepuajoB, B YaCTHOCTH, HCIHOJB3YEMBIX JIs
IIPOM3BOJICTBA BHICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MaTEPUAIIOB,;

— JIaHHBIMM JUI1 TPUHATUS KOHKPETHBIX TEXHUYECKUX pEIIeHUH JUIsl  CO3AaHUs
KOHKYPEHTOCIIOCOOHOH MPOIYKIIUU MAITUHOCTPOCHUS.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

BBenenne

MarepuanoBeieHne KaK HayKa: IIeNd, 3aJa4d W 3Ha4eHue AuCHUIUIMHBL. OOmme
TpeOOBaHUs, NMpeabsBIAEMble K MaTeprajaM B 3aBUCUMOCTH OT YCJIOBMH HCIIOJIb30BAaHUS WU
sKcIuTyaTanuu. Pa3sButue Hayku o marepuasiax. Poib pycCKMX YYEHBIX B pPa3BUTHM HAyKH.
JlocTrkeHust B 00J1aCTH CO3/IaHMsI HOBBIX MAaTe€pUaIoOB, TEXHUKO-3KOHOMUYECKast 3(pPEeKTUBHOCTD
UX NpUMEHEHUs. 3HaYeHHE MATEepUaJIOB B PA3BUTUHU XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB U
obecrneueHny ux 0€30MacHOCTH.

Paszoen 1. Qusuxo-xumuueckue 0CHOGbL MamMepuaIo8e0eHUs

OcHOBHBIE TOHATHS O CTPOCHUH, CTPYKTYPE U CBOMCTBAX MaTepuanoB. MeTobl u3ydeHus
CTPYKTYpPBI U CBOMCTB MaTEpHUAIIOB.

Crpoenne marepuanoB. OCHOBHbIE THIbI KPUCTAUIMYECKUX pemeTok. Kiaccuduxanus
KPUCTAJIJIOB IO THUIIAM CBA3M. AHM30TPONHS CBOMCTB KpucTaaoB. CTpoeHHE peabHBIX
KpHUCTaioB. JeeKThl peaqbHbIX KPUCTAIIOB U UX BJIMSHUE HA CBOMCTBA METAJUIOB U CILJIABOB.
CpoiicTBa nuciokanuid. JluarpamMmma «IOTHOCTh JAe(eKTOB-pouHOCTh». Kpucrammuzanus
MeTaIoB M cruiaBoB.  CaMmonpousBoibHas — Kpuctaiumsanus. HecamonpousBoibHas
KpucTaymmu3anus. AMopHbie MaTepuaibl. AJIOTPONUYECKUE PEBPAIEHUS METAIIJIOB.

CaoiictBa MatepuaiioB. Iloka3zarenu cBoiicts. Knaccuduxanus coiicts. Mexanuueckue,
¢buznyeckue, XUMHUYECKUE, HKCIUTyaTallUOHHBIE M TEXHOJOTMYECKHE CBOWCTBA MaTEpHUaJIOB.
[Toxazarenn MEXaHMYECKMX CBOMCTB, ONPENEIAEMbIE IPU CTAaTHUECKUX MCIBITAHUAX Ha
pacTspkeHue 1 u3rud. Meronbl onpesienieHus TBepAoCcTH MaTepuainoB. [lokazaTenn MmexaHn4ecKux
CBOICTB, ONPENENIAEMbIE IPU AMHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

OcHOBBI Teopuu CIIaBOB. JlMarpaMMbl COCTOSIHUSL CIJIaBOB. TepMHUHBI U ONpPEIEIICHUS.
Jlnarpammsl — «COCTaB-CBOKWCTBO». Pa30BbIl COCTAB CILUIABOB. 3aBUCUMOCTb MEX]ly CBOMCTBAMU
CILJIAaBOB M TUIIOM JuarpaMmmbl coctosinus. [Ipasuiio H.C. KypHakoga.

Pa3zoen 2. Memannuyeckue mamepuanvt

Kenezoyrnepoaucteie cruiaBbl. CTPYKTYpbl CIUIABOB KEJNE€30-yriiepod. JluarpaMmbl
COCTOSIHUS KeJNe30-1eMeHTUT. KOMITOHEeHTHI, (a3bl U CTPYKTYpPHBIE COCTABIISAIOLINE CTaled U
OeIbIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAIIINYECKHE MaTepUaIIbl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanust craneit, onpeaeneHne TOHITHS KadecTBa CTain (TpeOOBaHUS K KadeCTBY).
BnusiHue yriepona ¥ MOCTOSHHBIX (T€XHOJOTHYECKMX) MPHUMECe Ha KayecTBO CTaH, METOIbI
yIy4dlleHUs] KayecTBa CTaJd (MOBBILIEHHE €€ KOHCTPYKIIMOHHON mpodHOCTH). BnusHue
JIETUPYIOIIUX 3JIEMEHTOB Ha CBOMCTBa crainu. KoHCTpyKiMOHHbIE cTanu. MHCTpyMeHTanbHbIE
ctanu. Knaccudukanus yriepoaucTeiX W JIETUPOBAHHBIX cTaneid. MapkupoBka cranei Mo
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XUMHYECKOMY cOCTaBy. KOHCTpYKLIMOHHBIE CTanM M CIUIaBbl. VIHCTpyMEHTallbHBIE CTad U
cruaBel. YyryHsl ¥ TBepable criiaBbl. CBoiicTBa M Ha3HaueHue dyryHa. [Iponecc rpaduruzamnum.
YyryHsl cepble, Oenble, KOBKHE, BBICOKONPOYHBIE, UX CBONCTBAa, O0JIACTH IPUMEHEHHUS,
MapKUpPOBKA.

Teopus M mHpakTUKa TEPMUYECKOH U XUMMKO-TEPMHUYECKOM OOpabOTKHM METaJIOB U
cruiaBoB. [Ipuposna, MexaHU3M U YCIIOBUSI NPOTEKAHUS CTPYKTYPHBIX IPEBpAIIECHUN B CTaJH.
Bunbl tepmuueckoir oOpabotku cramu: omkur | m Il poma, MOMHBIA W HEMOJHBIA OTXKWT,
HOpMaJIM3alus, 3aKajlka, OTIYCK. 3aKaJMBAaeMOCTb U IPOKAIMBAEMOCTh cTajeil. BrusHue
TEPMUYECKON 00pabOTKM Ha MEXaHWYeCKHe CBOMCTBa cTauu. DPHU3HMUECKHE OCHOBBI XHMHKO-
TepMuuecKkoil o0paboTku. Bumaer m cmocoObl memenrtanuu. Juddy3rnoHHOEe HACHIIIEHNE
IIOBEPXHOCTH HemeTaiiaMu. AsotupoBanue cranu. Juddysmonnas meramumsauus. Monnas
XUMHKO-TepMHUecKasi o0paboTka. [lepcreKTUBBI pa3BUTHS XMMUKO-TEPMHUYECKOH 0OpabOTKH.
Huddy3nonHoe ymaaneHue mpuMecen.

[[BeTHBIE METAJLIIBI U CIUIABBI HA UX OCHOBE.

OOmast xapakTepucTUKa U KilacCU(UKAlMs MEIHBIX, aTIOMMHUEBBIX, TUTAaHOBBIH U
MarHMeBbIX CIIJIaBOB. TyromiaBKue METasuIbl U CILJIaBbl HA X OCHOBE.

Paszoen 3. Ocnoswi kopposuu memannos. Ilpunyunvt u Memoowl 3auumsi 0m KOPpO3UU.

OcHOBHBIE TPUYUHBI KOppo3uu MeTayuioB. [lokasarenn xopposuu. Kiaccuduxarms
KOPPO3HOHHBIX MpoLeccoB. XUMHUUecKast koppo3us. ['azoBas kopposust. Koppo3us B JKUAKOCTIX
— HEAJIEKTPOJINTaX. DJIEKTpoXUMudeckass Koppo3us. KuHeTtnka 31eKTpoXUMHUECKONH KOPpPO3UH.
Koppo3us MeTamioB B yCIIOBHUSIX TEXHOJIOIMUYECKUX CPEJl XUMUUYECKUX IPOU3BOJICTB.

[IpyHOUIIBI ¥ METOABI 3aIUMTHI OT KOppO3uu. KOpPpO3MOHHOCTOMKHE METaUIMYECKUE U
HEMeTaJJIMuecKue MaTepuanbl. MeTobl 3alUThl MAIIMH U alllapaToB XUMUYECKUX TPOU3BOJICTB
0T Koppo3uu. THruGuTops! KOppo3uu. DIIEKTPOXUMHUYECKas 3aIUTa. 3aUIUTHbIEC TOKPHITHS.

Pazoen 4. Hememannuueckue mamepuaivl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJIAPHBIX coequHeHuil. CTpoeHue U CBOIcTBa
noiaumepoB. TepMopeakTuBHBIE M TepMOIUIACTUYHbIE HoiauMepbl. CTpoeHHe U CBOicTBa
mwiactMacc. OCHOBHBIE Pa3HOBUJHOCTH MPOMBIIUIEHHBIX MOJIMMEPOB U IulacTMacc. Pe3uHbl
o0I1ero Ha3zHaueHUs, CIELUalbHbIEe PE3MHbl M 00JacTH UX NpUMeHeHus. JlakokpacouHble
matepuaisl (JIKM).

Kepammnueckne marepuanbl. KOHCTpyKIMOHHas, MHCTPYMEHTAIbHAs M TEXHUYECKAs
kepamuka. CBOMCTBa M 00J1aCTH PUMEHEHUS.

Heopranunueckoe ctexiio. Curamisl. ['padur. Acbecr.

Cma3ouHble Macia, IIaCTUYECKUEe CMa3Ku, TBEpAbIE CMa304yHble MaTepHralibl. CMa304HO-
OXJIKJAIOLINE KUIKOCTH.

Komnosumnmonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMIIO3UIIMOHHBIX
marepuanoB. [lucnepcHo-ympouennsle KM, cmoucteie KM,  Bomoknucteie  KM.
Komno3sumnmonnele Mmarepuajibl Ha MeTauIMdecko M Hemeramimdecko ocHoBe. CAII
(crieueHHBIE aIFOMUHHUEBBIE TOPOILIKH). Kepamuueckue KOMIO3UIIMOHHbBIE MaTepHAIBI.

Pazoen 5. Dxonomuuecku 060cHo8aHHbIL 8bIOOP MAMEPUATLOS.

Bb100p KOHCTPYKIIMOHHBIX MaTepUaJIOB Il KOHKPETHOTO TEXHOJIOIMUYECKOro Mpoliecca.
Kputepun wu anroputM BbIOOpa KOHCTPYKIIMOHHBIX MAaT€pHaloB. OKOJOTHYECKHE U
HPKOHOMHYECKHUE aCIEKThl MATEPUATIOBEIEHUS U 3AIUTHI MATEPHAIIOB OT KOPPO3HUH.

4. O0beM y4eOHO TUCHHMIIIIMHbI

B B B actp.
Bunsl yueOHOI paboThI 3a4ETHBIX | aKaJeM. | 4acax
eAVMHULAX | yYacax

O01ast TPy10eMKOCTh THCHUIIJIMHBI 110 Y4eOHOMY

3 108 81
MJIaHy
KonTakTHas padora - ayAnTOpHBIE 3aHATHSA: 1,33 48 35,91
Jlexnun 0,89 32 24,03
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[MpakTnueckue 3austus (I13) 0,44 16 11,88
CamocrosiTesbHas padora (CP): 1,67 60 45,09
KonraktHas camocrositenbHast pabora 0,2 0,15
CamocrosiTenbHOE U3YUYECHHE PA3/IeTIOB JUCIIUILIMHbBI 53,8 44 .94
Bun konTpoJs: 3ay4yer

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIHMHBI
«OCHOBBI TEXHMYECKOT'0 PeryJIMPOBAHMS U YIIPABJIEHUS KA4eCTBOM)

1. leap IUCHMIUVIMHBI — TOJlydyeHHE OakalaBpOM 3HAHUK B OOJIACTH TEXHUYECKOTO
pEryaupoBaHus U YIIPaBJIEHUS KaueCTBOM, a TAKXKe [0JydyeHHe 0a30BbIX 3HAHUI U IPAKTHUECKUX
HaBBIKOB B 00JIACTH MOJITOTOBKH ITPOEKTOB JOKYMEHTOB 110 CTaHAAPTH3AIHH.

2. B pe3yabTraTe u3ydyeHUusl JUCHHUILIUHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KCHUS:

OIIK 5.1, OIIK 5.2, OIIK 5.3, OIIK 12.1, OIIK 12.2, OIIK 12.3.

3nams:
OCHOBHBIE TIOJIOKEHUSI TEXHMUYECKOTO PETyJIMPOBAHUSA, CTAaHAAPTU3ALUH, OLCHKHU
COOTBETCTBUS B LIEJISIX YIIPABJICHUS KAYECTBOM;
OPUHIUIBI ¥ METOJbl pa3pabOTKU W IpaBUia MPUMEHEHUs HOPMAaTHUBHO-TEXHUYECKOM
JIOKYMEHTaIMU 110 00€CIEYeHNI0 KaueCcTBa IIPOLIECCOB;

Ymemn:
IPUMEHSTh HMHCTPYMEHTBHI YIpPABJIEHUS KaueCTBOM JJIs pelleHHs 3ajad B 00JacTH
NOBBILICHMS U YIIPABJICHUS Ka4€CTBOM;
UCIIOJIb30BaTh CTAHJApThl W JIPYI'yI0 HOPMAaTUBHO-TEXHUYECKYIO JOKYMEHTALMIO JUIS
peryIupoBaHMs U COBEPLIEHCTBOBAHMSI TEXHOJIOTHUYECKHUX IIPOLIECCOB;

Braoemy:
METOJaMH HHCTPYMEHTAJIbHOTO aHajlu3a B O00JIACTH PETYJUPOBAHUS U  YIIPaBJICHUS
IIPOU3BO/ICTBA;
IIpaBUJIaMu pa3pabOTKH, MPUHATHS U YTBEPKIEHUS JOKYMEHTAIMH 110 CO3/1aHUIO0 CUCTEMBI
o0ecrieyeHns KayecTBa

3. Kparkoe coaep:kanue JUCHUNIHHBI

Beenenue.

Texaudeckoe perynupoBanne B P®, ocHOBHblE Lienu W IpuHuuIbl. HopmarusHO-
npaBoBast 0a3a TEXHHUUYECKOTO PETyIHMPOBAHUS.

Paszoen 1. Ocnogvl cmanoapmuzayuu Kax s1eMeHma mexHuuecko2o pe2yaiupoeaHus.

1.1 HauuonanbHas cucrema crangaptuzanuu Poccuiickoit @eneparuu. OOmas
XapakTepucTuka cuctembl. Opranbl U chnykObl crangaptuzanuu Poccuiickoit denepanun.
OOBexThl CTaHAAPTH3ALMU: MNPOAYKLMs, mporecc (pabora), yciayra. Llenn u npuHIMIBL
cTaHaapTH3auuu. MeTo/ibl cTaHAApTU3alUuU: YHU(UKAIMS, arperaTupoBanue, Mg pepennnanus,
CUCTeMAaTH3alMsl, TUIHU3alus, cucremarusauus, cenekuus. [lokasarenu craHpapTU3alud M
YHUPHUKAIUY.

1.2 VpoBHu cranpaptuzanuu. MexayHapoAHas CTaHIApTU3aLMs: ILE€JIW, NPUHLUIBL,
3ajaud. MeXyHapoJHble OpraHM3alK M0 CTaHAAPTH3ALUU: 337a4d U chepbl eATeIbHOCTH,
OpraHM3alMOHHAs CTPYKTypa. PernonanbHas cranpaprusanus. MexrocyaapcTBeHHasi cucTemMa
CTaHJapTH3aLUH.

1.3 JlokymeHTanbHOE OOeCleyeHne TEXHUYECKOro PEryJIMpOBaHUS U CTaHIapTH3ALMH.
JlokyMeHTel B 00JacTH CTaHIApTU3AallMM: BUABI, YCIOBUS NpPHUMEHEHHA. YKaszaTellb
«HannonanbHble cTanaapTh». KaTeropun crangapToB: HAllMOHAIBHBIE CTAHAAPTHI M CTAHIAPTHI
opranuzanuii. O6o3HaueHue craHfapToB. CTPYKTYpHBIE 3JEMEHTHl CTaHAapTOB. Buisl
CTaHJApTOB:  COJEpKaHWE, WeJNUW MPUHATUS, oOnacTh mnpuMeHeHusa. DexepaiabHbIN
MH(OPMaLMOHHBIN (OH]T TEXHUYECKUX PETJIAMEHTOB U CTaHJIapTOB
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1.4 TexHuueckue YCIOBUS B CHCTEME TEXHHUYECKOTO peryaupoBaHus. OOBEKTHI
TEXHUYECKUX ycroBHid. [lopsiiok pa3paboTku u npuHATHS TexHudeckux ycaosuid. TOCT P 1.3.

Pazoen 2. Oyenxa coomeemcmeusi, ee popmul 1 NOPOOK NPOBeOeHUs

2.1 OmeHka COOTBETCTBUS: MOHATHE, (HOPMBI, 3HaUeHHUE. [loNTBEpKIEHUE COOTBETCTBUSI.
Y4acTHUKM TOATBEPKACHUS COOTBETCTBHsS. HopmaTuBHO-IpaBoBasi 0a3a MOJITBEPXKICHUS
cooTBeTcTBUA. [lonTBEpKAeHNE COOTBETCTBHS TPEOOBAHUSAM TEXHHUECKUX PETIAMEHTOB. 3HAK
oOpallleHus1 Ha PhIHKE.

2.2 JleknapupoBaHHe COOTBETCTBHSL: TIOHATHE, 0OBEKTHI, (POpMBbI. CXEMBI JCKIAPUPOBAHUS
COOTBETCTBHUSI.

2.3 TocymapCTBEHHBIM KOHTPOJIb (HAI30p) 3a COOJIIOJICHHEM TPEOOBAaHUN TEXHUYECKHX
pernameHToB. MHpopmanus o HapylieHUH TpeOOBaHUN TEXHUYECKHX PEriiaMEeHTOB U OT3bIB
npoayKiuy. MHCTIEKIMOHHBIN KOHTPOJIb 32 CepTU(UIIMPOBAHHOMN MPOIYKIIUEH.

Pazoen 3. Ocnosvt menedocmenma kawecmsa. Cmanoapmor UCO cepuu 9000

3.1. IlonsiTHE KauyecTBa, €0 OCHOBHBIE IIOKA3aTENN U METO/IbI UX OIIPE/IEICHHUS.

3.2. CucremMa MeHeIKMeHTa KauyecTBa. (OCHOBHBbIC TMOHATHSA, OOBEKT, AJIEMEHTHl U
MEXaHHU3M CHUCTEMbI MEHE/KMEHTA KauecTBa

3.3. Pa3zButue cucteM MEHeIXKMEHTa KayecTBa. DTarbl Pa3BUTHSI CUCTEMbI MEHEDKMEHTA
kayecTBa. OT€UECTBEHHbIE U 3apyOeHbIE CUCTEMBI MEHEIKMEHTA KaueCTBa

4. O0beM y4eOHOH JUCHUIIIMHBI

O0BeM TUCHUILTAHBI
Bup yueOHoii padoThl Axan, | Acip,
3E
4. u.
OO0masi Tpy10€eMKOCTb 1M CHUIITHHbBI 2 72 54
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKON MOJATOTOBKU 0,44 16 12
CamocrosiTesibHas padoTa 1,11 40 30
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15
1,11
CamocrosTenbHOE U3YYEeHHUE Pa3/IesIOB TUCIHILIHHEI 39,8 | 29,85
Bua kouTpoJs:
Buja nToroBoro KOHTpoOJIs: 3auer

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IIpaBoBenenue»

1 Heab AMCUMILIMHBI — OBJIAJIEHUE OCHOBAMU MPABOBBIX 3HAHMI; (POPMHUPOBAHUE OCHOB
MPaBOBOI KyJIbTYpPhI U TPABOMEPHOTO MOBEJICHUSI TPAXKTAHNHA CTPAHBI.

2 B pe3yabTaTe H3y4eHHUs IMCUUILUIUHBI 00yYAIOMIMIACH 10JI2KEeH:

OO6nagath caeayOIMMI KOMIIETEHIIUSAMU U HHIMKATOPAMU UX JTOCTHKEHHUS:

YK-11.1; YK-11.2; YK-11.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-10.1; OITK-10.2; OIIK-
10.3

3nameo:

—  OCHOBBI POCCHUWCKOW TPaBOBOW CHCTEMBI M POCCHMCKOrO 3aKOHOJATENIbCTBA, OCHOBBI
opraHu3anii U (QYHKIHMOHMPOBAHUS CYAEOHBIX W WHBIX TNPABONPUMEHHUTEIBHBIX U
MPaBOOXPAHUTENBHBIX OPTaHOB;

—  TIpaBOBbIC U HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe mpodeccoHanbHON ASSITENEHOCTH;

— TpaBOBbIE HOPMBI, PETYIUPYIOIIUE OTHOIICHHE 4YeIIOBEKa K YeIOBEeKYy, OOIIEeCTRY,
OKpYKarolleu cpee;

— TpaBa ¥ 00SI3aHHOCTH TPaXTaHNHA,;
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—  OCHOBBI TPYIOBOT'O 3aKOHOJATEJIbCTBA;

—  OCHOBBI XO35IICTBEHHOI'O IIPaBa;

—  OCHOBHBIC HAIPaBIICHUSI AHTUKOPPYIIIMOHHOH AedaTeabHoCcTH B PO

Ymems:

—  HUCHOJB30BAaTh 3TUYECKHUE M MPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOUICHHWE YEIOBEKa K
YeJlIoBeKY, OOIIECTBY, OKpYXKalollei cpee, UCHOIb30BaTh MpaBa U CBOOOIBI YEIOBEKA U
rpakJIaHIUHA IPU Pa3pabOTKE COIMATBHBIX IPOCKTOB;

—  HCIONB30BaThb M COCTABISATh HOPMATHUBHBIE W IPABOBBIC JOKYMEHTHI, OTHOCSIIMECS K
npoecCHOHANBHOM  JESITeNbHOCTH,  HPEINPUHUMATh  HEOOXOAMMBIE  MEphl K
BOCCTaHOBJICHUIO HAPYILIEHHBIX IPAB;

—  peanu30BBIBATH IpaBa U CBOOOIBI YEIOBEKA U IPaXKAaHNHA B PA3IMYHBIX chepax

KHU3HEICSITEIbHOCTH.

Braoemw:

—  HaBBIKAMHU IPUMEHEHHUS 3aKOHOJATEIbCTBA PU PEIICHUH NMPAKTHUECKUX 3ajad.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Pazoen 1. Ocnoswvt meopuu eocyoapcmea u npasa

1.1 OcHOBBI TeOpUU TOCYyAapCTBa

1.2 OcHOBBI TeOpuU TIpaBa

Paszoen 2. Ompacnu nybruunozo npasa

2.1 OcHOBBI KOHCTHTYIIHOHHOTO TIpaBa

2.2 OCHOBBI AIMUHUCTPATUBHOTO MpaBa

2.3 OCHOBBI YTOJIOBHOTO TIpaBa

2.4 Koppynius Kak COIMaIIbHOE U IIPaBOBOE SIBJICHHE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTUYECKOTO MTpaBa

2.6 HopmaruBHOE mpaBOBOE peryaupoBaHue 3amuThl HHGopMaiuu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYAAPCTBEHHON TaliHbI

Paszoen 3. Ompacnu yacmnozo npasa

3.1. I'paskgaHcKOe TPaBO: OCHOBHBIE ITOJIOKCHUS OOIIEH YaCTH.

3.2. ABTOpckOe ¥  TAaTeHTHOE TpaBO U  TpaBoBas  3alllUTa  Pe3yJbTaTOB
MHTEJUIEKTYAJIbHOM.

3.3. OCHOBBI X03UCTBEHHOTO (MIPEeANPUHUMATETHCKOTO0) MpaBa.

3.4. OCHOBBI ceMeHHOTO MpaBa

3.5. OCHOBBI TPYAOBOIO IIpaBa

Pa3zoen 4. Ocobennocmu npasosozo pe2ynuposanus NpogeccuoHanbHou 0esmerbHOCMU 8
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULIEHHOCTNU

4.1 OcHOBBl  HaAIMOHAJIBHOW  OE30MACHOCTH, TOCYJAPCTBEHHOW  TMOJUTHKA U
3aKOHOJIATEeNILCTBO B 00J1aCTH 00ecieueHUs IIepPHON U paJiMalliOHHON OE€30MacCHOCTH.

4.2 OcoOeHHOCTH TIPaBOBOTO PpETrYIHPOBAaHUS TpyJda pPaOOTHUKOB XHUMHUYECKOM
MPOMBINIJICHHOCTH.

4.3 HopmaTtuBHO-TIpaBOBasi 0aza perylupoOBaHHs XMMHUYECKOH W HEDTEXHMMHUYECKOM
otpacnu B Poccun.
4. O0beM y4eOHOI TN CHUNTHHBI

O0bemM IUCUUIIMHBI
Bup yueOHoit padoTbl Axax. | Actp.
3E
4. u.

OO0masi Tpy10€eMKOCTh 1M CHUILIHHbI 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHITHUSI: 0,9 32,2 24
Jlexuun 0,44 16 12
[IpakTuueckue 3anstus (113) 0,44 16 12
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CamocrosiTesbHast padoTa 2,1 76 o7
KoHTtakTHas camocTosTenbHas pabota 21 0,2 0,15
CamocrosTenbHOE U3Y4YEHHUE Pa3AesioB JUCIUILUIMHEIL ' 75,8 | 56,85
Bua kouTpoJs: 3auer

AHHOTanuA padoyeil NPOrpaMmMbl AU CUUNIMHBI
«OCHOBBI IKCIJIYaTALIMOHHOH HA1e)KHOCTH M TeXHUYECKOr0 00C/Ty’;KMBAHUSA
000py10BAHUS

1 Heap AMCHMIIMHBI — MPUOOPETEHHE 3HAHWIA M KOMIETEHIUH B OOJIACTH TEOPHHU
HAJC)KHOCTH B TEXHUKE, OCBOCHME MPUHLMIMAIBHBIX IOAXOAOB M THUIIOBBIX METOAOB
TEXHUYECKOTO OOCIY)KMBaHUS C IENBI0O COXPAaHEHHs, TMONJCPKAHUS U  TOBBIIICHHUA
9KCIULyaTallMOHHOW Ha/IeKHOCTH 000py10BAHUS.

2 B pesyabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0UICS T0JI/KEeH:

Obnadamye cleayOUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTH)KEHUS:

YK-8.1; YK-8.2; YK-8.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-10.1; OIIK-10.2; OIIK-
10.3; OIIK-12.1; OIIK-12.2; OIIK-12.3; [IK-1.1; TTIK-1.2; TTK-1.3.

3nams:
TEOPETUYECKHE OCHOBBI HaJIE)KHOCTH B TEXHHUKE;
TUIIOBBIE TpPeOOBAaHUS CTAHJAPTOB, TEXHWYECKUX YCIOBHUH W JPYTHX HOPMATHBHBIX
JOKYMEHTOB K IlapamerpaMm oOOpYJOBaHHUS IPOU3BOJACTBA BBICOKOTEMIIEPATYPHBIX
(GyHKIIMOHAIBHBIX MaTepuanaos (BOM), xapakTepusyromuM ero noka3aTenau HaleKHOCTU U
TE€XHOJIOTUYHOCTH;
TEHJCHIIUY Pa3BUTHUS U COBEPILIEHCTBOBAHUS KOHCTPYKIMI U MaTepuajoB 000py10BaHMUSL.
Ymemn:
CTPOUTh MaTeMaTUYECKUE MOJIENIN HAJEKHOCTH JIeTalIel U Y3JI0B 000py10BaHMUS;
pa3pabaThIBaTh TEXHUUECKYIO JOKYMEHTALUIO, XapaKTEPU3YIOILYIO HaJeKHOCTh U3/1EIUN U
000py/I0BaHuUs, METOJIbl €€ COXPAHEHUsI U BOCCTAHOBJIEHMSI IO CPEACTBAM TEXHUYECKOTO
00CTyKUBaHUS;
OpPraHU30BBIBATH U MPOBOJUTH NPOPUIAKTHIECKUIT OCMOTP 000py10BaHUS.
Braoemy:
METOJJaMH OLIEHKH TEXHUUYECKOTO COCTOSIHUS U MOKa3aTeseil Hale)KHOCTH
TEXHOJIOTMYECKOTr0 000py/10BaHMs IPOU3BOICTBA;
COBPEMEHHBIMH MeTo1aMU 3G (HEKTUBHOMN SKCIUTyaTallul 000PYAOBaHUS.

3 Kparkoe conep:kanue JMCIHIITHHbI

Pazgen 1. O630p HOpMaTUBHO MpaBoBOW AokyMeHTanuu P®d B obmacTtu HameKHOCTH
texuuku. ['OCT

«Hanexnocte B TexHHKe». OCHOBHBIE IOJIOKEHUS M TEPMHUHOJOTHS. 3apyOeKHbIE
CTaHJAapThl B 00JIACTH HAIEKHOCTH B TEXHUKE.

Pa3znen 2. OcoGeHHOCTH PUMEHEHUS! TEOPUH HAJEKHOCTH K TEXHUYECKUM H3IENUIM U
o0opynoBanuto. IHTepnpeTanus HOPMaTUBHO MPABOBOM TOKYMEHTALMU B O0JIACTH HAJIEKHOCTH
NPUMEHUTEIBHO K TEXHOJIOTMYECKUM IIpolLieccaM, TEXHUYECKUM H3JENHUSIM U 000pYyIOBaHUIO.
[TpakTHueckass peanu3anus PEIICHUH TEOPUM HAJEKHOCTH IPHUMEHUTENBHO K TEXHUYECKUM
W3JIETTUSAM U 000PYTI0BAaHHUIO.

Paznen 3. Teopus BeposATHOCTH M MaTeMaTH4ecKas CTaTUCTUKA B TEOPUH HAIECKHOCTH.
OcHoBHBIE BHJIBI BEpOATHOCTHBIX pacrpeneneHuil. Coueranusi BeposiTHOCTeH. OCHOBBI
CTaTUCTHYECKONW 00pabOTKU JaHHBIX.

Paznen 4. OcHoBHblE TMOKa3aTeNd HAAECKHOCTH U3IEIMM U 000pyAOBaHMS.
MareMaTHuecKkoe MOAETUPOBAHUE TEXHUYECKUX U3CNTUN M 000pYAOBaHUS AJS LENed OLIEHKU
HajgekHOCTH. Pacuer W aHanm3 TMoOKa3aTelnell HAASKHOCTH U3JEeTUH U 000pYyIOBaHUS.
OKCHEpUMEHTAJIHBIE METOJBl OLICHKM IOKAa3aTeled HaIeKHOCTH AETaleil, y3JI0B M APYTUX
aJIeMEeHTOB  oOopynoBaHus. I[IporHo3upoBaHHe U3MEHEHHUs IOKas3aTeled  HaJaeKHOCTH
000pyI0BaHUS HA OCHOBE PAaCUETHBIX U SKCIIEPUMEHTAIBHBIX JTaHHBIX.
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Pazgen 5. Metoasl TOBBIMICHHS]  TIOKa3aTeleld  HAAECKHOCTH  OOOpYIOBaHMS.
[IpodumiakTuyeckoe M TEXHOJOTHYECKOE OOCTy)XKMBaHHUE OO0OpYHOBaHUS. MeTOIbl OLIEHKH
pecypca m3zmenuii M o0opymoBaHMs. Pe3epBHpOBaHWE, BUIBI PE3CPBHPOBAHUS, MPHHIIUIIBI
pe3epPBUPOBAHUS CIOKHBIX TEXHOJOTHIECKUX CUCTEM U 00opynoBanwms. Pacuer ahdexTuBHOCTH
pe3epBUPOBAHMUSL.

4 O0beM yueOHOH THCHHMILINHBI

O0BbeM TUCHUIIINHBI
Bup yuedHoii padoTbl Axan. | Acip.
3E
q, q.

OO0mas TPy10eMKOCTh THCIIHILTHHBI 5 180 135
KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHSI: 1,79 64,4 48,3
Jlexuuu 0,89 32 24
[IpakTuueckue 3anstus (113) 0,44 16 12
JlabopaTopHsie padoTsl (JIP) 0,44 16 12
CamocrosiTejibHasi padoTa 2,22 80 60
CaMoCTOsITEIbHOE H3YUYCHHE Pa3/ICIOB JUCIIUILUIMHBI 2,22 80 60
Bua koHTpoOJIA:
9K3aMeH 1,00 36 27
KoHnTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1,00 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7
By nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaNUsA padoyeil MPOrpaMMbl THCUUIIMHBI
«Bbe30macHOCTD KU3HEAeATEILHOCTH»

1. Heap qucuumiMHbl - GopMupoBaHue MpophecCHOHATFHON KYJIBTYphl O€30MacCHOCTH,
OJ KOTOPOM IOHMMAaeTcs TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH MCIIOJB30BaTh B
pohecCuOHANBHON AESITETbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHUH, YMEHUI U HAaBBIKOB
Juis  obecrieueHus: 0€30MacHOCTH B cdepe MpodecCHOHATBHOW JesATeTbHOCTH, XapakTepa
MBILUIEHHS M IEHHOCTHBIX OPUEHTAIM, IPU KOTOPHIX BONIPOCHI O€30MaCHOCTH paccMaTPUBAIOTCS
B KaUeCTBE NPUOPUTETA.

2. B pe3yabTate 0CBOCHHUS IMCHUILINHBI 00YYAIOLIUICS 10JIKEeH:
Obaaoams cnenyrouied KOMIETeHIMeN U WHAUKaTopamu ee goctuwxenus: VK-8.1, VK-

8.2, VK-8.3; OIIK- 10.1, OIIK -10.2, OIIK-10.3.

3namey:

—  OCHOBHBIE TEXHOC(EPHbIE OITACHOCTH, X CBOMCTBA M XapaKTEPUCTHUKHU;

—  XapakTep BO3JCHCTBHS BPEIHBIX M OMACHBIX (PaKTOPOB HA YEIOBEKA M MPUPOJHYIO CPEAdy,
METO/IbI 3aIIUTHI OT HUX IPUMEHHUTENBHO K cepe cBoel MpodhecCHOHaIbHON e TeTbHOCTH.

Ymems:

—  HMICHTU(DUIUPOBATH OCHOBHBIE ONIACHOCTHU CPEbl OOMTAHUS YEIOBEKa;

— OICHMBAaTh PUCK WX pEaIH3alHd, BBHIOMPATh METOJBl 3alIUTBI OT OIACHOCTEH
OpUMEHUTEIbHO K cdepe cBoell npodecCHOHANbHOM AEATEeNbHOCTH M CHOCOOBI
obecriedyeHnss KOM(POPTHBIX YCIOBUH KU3HEACATEIIEHOCTH.

Braoemy:

— 3aKOHOJATeNFHBIMH M TIPaBOBBIMH aKTaMH B 00jacTh O€30MacHOCTH ¥ OXPAaHBI
OKpY’Karolien cpesipl, TpeOOBaHUAMHU K 0€30MaCHOCTH TEXHUYECKUX PErjiaMeHTOB B cdepe
poeCCHOHAIBHON JESTENHHOCTH;

—  crmoco0aMu M TEXHOJIOTUSIMH 3alLUThI B YpE3BbIYAHBIX CUTYAIHIX;

—  TOHATUHHO-TEPMHHOJIOTHYECKHUM aIllapaToM B 001acTu O€30MacHOCTH;
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— HaBBIKAMM paAlMOHANU3ALMU TPO(ECCHOHATHLHOW IESTENbHOCTH C LENbl0 OOecredeHus
0€30IaCHOCTH U 3aIIUTHI OKPYKAIOIIEH Cpebl.

3. Kpartkoe cogep:xanue JUCUMILIIMHbI.

Pasoen 1. Bsedenue 6 bezonacnocmsp

OcHoBHbIE OHATHUSA U ompeeieHus. be3omnacHocTh U ycToiunBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocghepa

Crtpykrypa TexHoceppl U €€ OCHOBHBIX KOMIIOHEHTOB. COBpPEMEHHOE COCTOSHHE
TeXHOC]EpHl U TEXHOCHEPHOU OE30MaCHOCTH.

Pazoen 3. Hoenmuguxayus u 6030eticmaue Ha 4el08eKa 6PEOHbIX U ONACHBIX (hAKMOpos
cpeobl 0OUmManus

Knaccudukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWUTAaHUS 4YelOBeKa. XHUMHUYECKHE
HeraTUBHBIE (DaKTOphl (BpeAHbIE BeIIECTBA). MeEXaHMYECKHE W aKyCTHYECKHE KOJIeOaHHs,
BUOpalMsg W IIyM. ODJIEKTPOMAarHUTHBIE WU3My4deHHs H moyid. VoHu3upyromue u3ydyeHue.
Onexktpuueckuid  Tok. OmnacHble MexaHumdeckue ¢akropsl. Ilpomeccel ropenuss u
M0’KapOB3PHIBOOIIACHBIE CBOIMCTBA BEIIECTB U MaTepuanoB. CTaTH4YeCKOe 3JIEKTPUIECTBO.

Pazoen 4. 3awuma uenosexa u cpedvl ooumarnus om 6peoHbIX U ONACHLIX GAKMopos
NPUPOOHO20, AHMPONOLEHHO20 U MEXHOLEHHO020 NPOUCXOHCOEHUS

OCHOBHBIE TIPUHITUTIBI 3ANTUTHL. 3alIUTa OT XUMUYCCKHX U OMOJIOTHYECKUX HETAaTHBHBIX
dakTopoB. 3ammTa OT SHEPreTHYEeCKHX BO3AeicTBH U ¢usnueckux mnoneil. OOecrnieueHue
0€30IIaCHOCTH ~ CHCTEM, pPa0OTalOMMX TMOJ JaBJICHHUEM. be30macHOCTh  dKCIUTyaTaluu
TpyOOIIPOBOJOB B XMMHUYECKOM MPOMBIIITIEHHOCTU. be3omacHas 3kcIutyaTamnus KOMIPECCOPOB.
AHau3 ¥ OIECHUBAHUE TEXHOTCHHBIX M MPUPOIHBIX PUCKOB.

Pa3zoen 5. Obecneuenue komghopmuwix yciosuii 0Jist HCUSHU U 0esAMeNbHOCTNU Yel08eKd

[lonsatne KOMMOPTHBIX WIM ONTUMAIBHBIX YCIOBHH. MUKPOKIMMAT TTOMEIICHHA.
OcaerieHre 1 CBETOBas cpefia B IOMEILICHUU.

Pasoen 6. Ilcuxoghuzuonozuueckue u speonomuyecKue 0CHO8bl Oe30nACHOCU

[lcuxuueckue mpoIecchl, CBOWCTBA U COCTOSHMS, BIUSIONIUE Ha 0€30MacHOCTh. Bunpl u
YCIIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMUYECKIE OCHOBBI O€30MaCHOCTH.

Pa3zoen 7. Upessviuatinvle cumyayuu u Memooul 3auumyl 8 YCI08UAX UX Pearu3ayuu

O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTAX.

Pagunanmonnsie  aBapuu. [Ipubopsl  pagualiiOHHON, XHMHUYECKON pasBelKH U
JO3MMETPUYECKOTO KOHTPOJIs. Upe3BhIuaitHble CUTYaI[F BOCHHOTO BPEMEHH. 3aIiuTa HaceIeHHUs
B UpPE3BBIUANHBIX CHUTYyallUAX. YCTOHYMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB IKOHOMHUKH B
Ype3BBIYANHBIX CHTYAITHIX.

Pa3zoen 8. Vnpasnenue 6ezonacnocmuio scuznedesmenbHOCHU.

3akoHO/AaTeNTbHBIE W HOPMATHUBHBIC MPABOBBICE OCHOBBI YIPABJICHUS 0€30MacCHOCTHIO
KU3ZHEJEATEIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocymapcTBeHHOE yIpaBiieHHE 0e301acHOCTBIO.

4. O0beM y4eOHOH JUCHHILIMHBI

Bup yueoHoii padotnl O0BLeM TUCHHUIITHHEI
3E Akan. 4. | ACTp. 4.

O0mas Tpy10eMKOCTh JTMCIUILTHHBI 4 144 108
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexnun 0,89 32 24
[IpakTHuecKue 3aHATHS - - -
JlaGopatopHble paboThI 0,44 16 12
CamocrosiTejibHasi pa6oTa 1,67 60 45
[ToxroToBka K 1a00paTOpHBIM paboTam 0,56 20 15
CamocTosiTenbHOE U3YUEHHE Pa3/IeJOB JUCIUILIMHbI 1,11 40 30
Buabl KOHTpOJIA:

IK3aMeH 1,0 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1,0 0,4 0,3
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[ToaroToBKa K 9K3aMeHy ‘ 35,6 ‘ 26,7
Buj HTOroBOro KOHTPOJIs: IK3aMeH

AHHOTanugA padoyeil NpOrpaMmbl AU CUUNIMHBI
«OCHOBBI B3aUM03aMEHSIEMOCTH 1 HOPMHPOBAHUS TOYHOCTH U3/1eJIMi MAIIUHOCTPOECHHUS

1 Hesib 1M CHUIIMHBI — [TOJIyYEHUE CTYACHTAMH T€OPETHUYECKUX 3HAHUM U MPUMEHEHHUE
WX Ha TPAKTHKE B OOJIACTH B3aMMO3aMEHSEMOCTH, a TaKXKe MPUOOpETEeHUE MPAKTHUICCKHUX
HABBIKOB pa0bOThl C HOPMAaTUBHBIMH JOKYMEHTAMH.

2 B pe3ysabTaTe N3y4eHHs IMCUMILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

OO6nagarh ciaeayOIMMI KOMIIETEHIUSIMU U UHIMKATOPaMU UX JTOCTHUKEHHUS:

OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-11.1; OIIK-11.2;
OIIK-11.3.

3namo:
MOHATHE O B3aUMO3aMEHSAEMOCTH U €€ BUIAX;
MOHSITUE O TOYHOCTH JIETalIeH, Y3JI0B U MEXaHU3MOB;
MOHATHUE O IONYCKaX U MOCAJKAX;
€MHYI0 CUCTEMY HOPMUPOBAHUS U CTAaHAAPTU3AIMHU TTOKa3aTesied TOYHOCTH.
Ymems:
COCTaBJISITh CXEMbI PACIOJIOKEHUS TIOJICH TOMYCKOB B CUCTEME OTBEPCTUS M CUCTEME BaJIa;
ONpEeNENATh IeUCTBUTENbHbBIC U IIPEJIETIbHBIE Pa3MEPBL, I0IYCK pa3Mepa U JaTh 3aKJIOUCHUE
0 TOJTHOCTH JeTaJICH;
M10JIb30BaThCA IITAHTCHIIUPKYJIEM U MUKPOMETPOM.
Braoemy:
METOJIJaMU HOPMHUPOBAHUS OTKJIIOHEHHH (POPMBI U paCIIONI0KEHUS TOBEPXHOCTE;
METOaMH HOPMUPOBAHUS MUKPOHEPOBHOCTEH IIOBEPXHOCTEN JIeTaseH.

3 Kpartkoe coaep:xaHue JTUCHUILUIAHBI

Paznen 1. OcHOBHBIE MOHATHUSI TOYHOCTH, OTKIIOHEHHS, TOMYCKU U Tocaaku. [lonstue o
B3aMMO3aMEHSIEMOCTH M €€ BuJax. PoJib B3aMMO3aMEHSEMOCTH B IOBBIIICHUHM, KayecTBa
MPONYKIUH, YHU(PUKAIMU ¢ KOOIMEpalud TMPOU3BOJCTBA. TOUYHOCTh J€Talied, Y3JI0B U
MEXaHU3MOB. Ps/bl 3HAU€HMII T€OMETPUUYECKUX MapaMeTpoB. Buibl CONpsKEHHI B TEXHHKE.
OTkJIOHEHUS, TOMYCKHU U TTocaaku. PacueT u BeIOOp mocanok. EquHas cucreMa HOpMUPOBAHUS U
CTaHJapTU3aLMU NTOKa3aTeJIed TOYHOCTH.

Pasnen 2. HopmupoBanue OTKIOHEHMH (OpPMBI U PACIOJIOKEHHUS MOBEPXHOCTEH.
KBanudukanusi OTKIOHEHUH T€OMETPUUYECKUX TapaMeTpoB Aetaneil. CuctemMa HOPMHPOBAHUS
OTKJIOHEHHH (OPMBI M PaCIOJIOKEHHUSI MOBEpXHOCTEeW aetaneir. OOO3HaUeHHE Ha YepTekKax
JOTTYCKOB (hOPMBI U PACTIONOKEHUS TIOBEPXHOCTEH JIeTaNeH.

Paznen 3. HopmupoBanue MUKpoHEpOBHOCTEH moBepxHOcTel Aetaneid. [llepoxoBarocTs
MOBEPXHOCTEW M €€ BIUSHHME Ha KayeCTBO IMOBEPXHOCTH. [lapameTpsl ajii HOPMHUpPOBAaHUS U
0003HaYEHHS IIEPOXOBATOCTH MOBEPXHOCTU. BBIOOp 1 HaHEeceHne 0003HAYCHUH IEPOXOBATOCTH
MOBEPXHOCTU Ha YepTekax U3enuil. BolIHUCTOCTh TOBEPXHOCTH.

Paznen 4. Pasmepnsie rienu. OCHOBHBIE TEPMUHBI M OTIPE/ICTICHUS, OTHOCSIIIUECS K pacyeTy
pa3MepHbIX Ieneil. OOmas XapakTepucTHKa METOJIOB peIIeHHUs pa3MEpHBIX Iiemneil. Pacuer
pa3sMEpHBIX [EMel METOJOM TOJHOM B3aWMO3aMEHSIEMOCTH UM METOJOM TPYIIOBOM
B3auMoO3aMeHsieMocTH. KpaTkue CBelleHHs U3 TEOPUU BEPOSITHOCTU. PacyeT pa3MepHbIX lenei
TEOPETHKO-BEPOSATHOCTHBIM METOJIOM, METOJIOM KOMITEHCAIIUH TTEPETOHKH.

4 O0beM yueOHOH TUCHMILINHBI

O0BbeM THCHHUTIITHHBI
Bup y4yedHoii padoThI Axax. | Actp.
3E
q, q,
OO01asi TPy10€eMKOCTh M CHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,34 48 36
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Jlexnun 0,44 16 12
[Tpaktrueckue 3ausatus (113) 0,89 32 24
Jlaboparopusbie pabots (JIP) - - -
CamocrosiTejibHas padoTa 2,66 95,8 71,85
KonTakTHas camocrosiTenbHas paboTa 0,2 0,15
2,67
CaMocCTOsITEeIbHOEC H3YUYCHHUE PA3/ICTIOB JUCITUILUIMHBI 95,8 71,85
Buja nTOoroBoro KOHTpoOJIs: 3aver

AHHOTanuA padoyeil NPOrpaMMbl AUCHUNIMHBI
«ConuajJbHO-NICUX0JI0THYeCKHE OCHOBBI PA3BUTHS JTUYHOCTH

1. I_Ie.nb AUCHUIIIIMHBI — q)OpMI/IpOBaHI/Ie COonaJIbHO OTBETCTBCHHOM JIMYHOCTH, CIIOCOOHOH K

CaMOOpPraHu3allii U pa3BUTHIO, YMEIOLIEH BBICTpauBaTh U PEAIU30BbIBATH CBOIO KU3HEHHYIO
CTpaTeruto, CIOCOOHOW YNPaBIATh CBOMM BPEMEHEM B HOBBIX COLMAJIBHBIX pEAIMsX, B
YCIOBHUAX  HENPEPHIBHOIO  00pa3oBaHus, yMEIOUIEH  OCYHIECTBIATh  COLMAIBHOE
B3aMMOJICICTBUE U PEAIM30BBIBATh CBOIO POJIb B KOMAHJIE.

2. B pe3yJbTaTe H3YUYCHUA TUCIHUIIJINHBI oﬁyqammnﬁcﬂ JOJIZKECH

Ob6nanaTh ciaenyromUMI KOMIETCHIUAMHI U UHAUKATOPaMU UX JOCTH)KEHUS:
VK-3.1; VK-3.2; VK-3.3; VK-6.1;, VK-6.2; YK-6.3; VK-9.1; VK-9.2; VK-9.3; OIIK-3.1,
OIIK-3.2; OIIK-3.3

3name:

CYILIHOCTb ITPOOJIEM OpPraHU3alMKi U CAaMOOPIaHU3aIUH JINYHOCTH, €€ IOBEJICHUS B IPYIIIIE B
YCIOBHSIX COBPEMEHHOT'0 O0ILECTBA U HENPEPBIBHOTO 00pa30BaHMUs;

METO bl CAMOOPTaHU3ALMHU U PA3BUTHSI IMYHOCTH, BBICTPAUBAHUS U PEANTM3ALIUH TPACKTOPUH
CaMOpPa3BUTHsL, BBIPAOOTKM LEJIENOJNAraHuss U MOTHBAILMOHHBIX YCTaHOBOK, Ppa3BUTHUS
KOMMYHHMKATUBHBIX CIIOCOOHOCTEN U MOBEACHUS B TPYIIIIE;

OOIIYI0 KOHIENIIMIO TEXHOJIOTUH OpraHU3alli BPEMEHHU U MOBBIIIEHHS (P (HEKTUBHOCTH €T0
UCIIOJIb30BAHUS;

METOJIMKM H3y4Y€HUS COLMAIBHO-TICUXOJIOTMUECKUX SIBIEHUN B cdepe ymnpaBlieHUus u
CaMOYIIPaBJICHUs TUYHOCTH, TPYIIIIbI, OPraHU3aLUH.

Ymems:

TUTAHUPOBATh M PEIIaTh 331a4l JIUYHOCTHOTO U MPO(HECCHOHATBHOTO Pa3BUTHS;
aHaJIM3UPOBaTh  CBOM  BO3MOXKHOCTH M OTPaHMYEHMs, HCIOJIb30BaTb  METOJbI
CaMOJMAarHOCTUKH, CAMOTIO3HAHUS, CAMOPETYJISIINHA U CAMOBOCIIUTAHUS;

yCTaHaBIMBAaTh C KoJuleraMu (OJHOTPYNITHUKAMH) OTHOIIEHHS, XapaKTePH3YIOIIHECs
3¢ (GEeKTUBHBIM YPOBHEM OOLICHHUS;

TBOPYECKH TIPUMEHSTh B PEHICHUH MPAKTHYECKUX 3a7ad HHCTPYMEHTHI TEXHOJIOTHH
OpraHu3alluy BpEMEHH U MOBBIIEHUS 3((HEKTUBHOCTH €0 UCIIOJIb30BaHUS.

Braoems:

CONUAIIBHBIMU U IICUXOJIOTHUYCCKHUMU TCXHOJOIUAMU CaMOOPraHUu3aliu MW pPa3BUTHUA
JIMYHOCTH, BBICTPAUBAHUS U PEeATU3alliN TPACKTOPUU CaMOPa3BUTHS,

HHCTPYMCHTAMU OIITUMH3AIINU UCITIOJIb30BAHUA BPEMCHHU, HABbIKAMU ITTIJIAHUPOBAHUS JINTHOT'O
U y4eOHOr0 BpeMEHH, HaBbIKaMU CaMOOOpa30BaHMS;

TCOPCTUYCCKMMU U  NPAKTUYCCKHUMU HABBIKAMH  MPCAYIPCKACHUA W  PaA3pPCUICHUA
BHYTPUJIMYHOCTHBIX U IPYNIOBBIX KOH(INKTOB;

criocobamMu MOTHUBAIlUK WICHOB KOJUICKTUBA K JIMYHOCTHOMY H HpO(I)eCCI/IOHaJ'IBHOMy
pa3BUTHIO;

CIIOCOOHOCTSAMHU K KOHCTPYKTUBHOMY OGLL[CHI/IIO B KOMaHIC, pC(I)JICKCI/II/I CBO€TO
noBeacHUA U JIMWICPCKUMHU Ka4YC€CTBAMMU.

3. Kparkoe coaepixaHue 1 CUUNIHNHBI

Pazoen 1. Obwecmeso: nogvle ycrosus u pakmopul pazeumus TUYHOCIU
1.3 CoBpemeHHOE O0LIECTBO B YCIOBUAX INTOOAIM3AIUN U HHPOPMATU3ALIUH.
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1.4 CommanbHbIe POIECCHI

1.5 MHcTuTyTh couain3aluy JUYHOCTH

1.6 Muctutyt 00pa3oBaHus

1.7 CouwnanpHasi 3HAYUMOCTH MPOPECCHH.

1.8 «Mos nipodeccusi B COBpEMEHHOM POCCUHCKOM OOIIIECTBEY

Pasoen 2. Jluunocmo. Coyuanvhvle u ncuxonocuyecKue mexHoio2uu camoopeaHu3ayuu u

camopaseumust

2.7 Tlcuxonorus TMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHS INYHOCTH

2.9 CamoopraHusanus U caMopeain3anus JNIYHOCTH

2.10JIn4HOCTB B CHCTEME HETIPEPBIBHOTO 0Opa30BaHUS

2.111lenenonaranie B JIMYHOCTHOM M TPO(ECCHOHATHLHOM pa3BUTUU. [IpakTukym

«ITocTpoeHue Kapbepbi».

Pasoen 3. I'pynna. Coyuanvhvle u ncuxonocuieckue mexHoio2uu 2pynnosoco no8eoenus u

auoepcmeda

4.1. Konnextus u ero ¢popmupoBanue. [Ipaktukym «llcuxomnorust oOmeHus»
4.2. Ctumu pykoBozcTBa u aujepersa. Ipaktukym «KomannoobpazoBanue. JIugepcTBo»
4.3. IlpakTukyM «YTpaBieHne KOHPIUKTHBIMU CUTYallUsIMU B KOJUICKTUBE

4.4. ITpaktTukyMm «MOTHUBBI TUYHOCTHOTO POCTa»
4.5. CounaapHO-TICUXOJIOTUYECKOE oOecrieuenue

[TpakTukym «VckyccTBO ynpaBisiTh COO0M»

5. O0beM y4eOHON JUCHUILIHHBI

yIIpaBJICHUS

KOJITICKTHUBOM.

O0BeM TUCHUILTAHBI
Bup yueoHoii padoThl Axan. | Actp.
3E
q, q,
O0masi Tpy10eMKOCTb 1M CHUIITHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[IpakTuueckue 3anstus (I113) 0,44 16,0 12
CamocrosiTesibHas padora 1,12 40 30
KoHnTakTHas camocTosiTellbHas paboTa 0,2 0,15
1,12
CamocTosiTenbHOE U3YUEHHE Pa3/IeI0B JUCIUILIMHBI 39,8 29,85
Buj kouTpoas: 3auer
AHHoTanus pado4eil mporpaMMbl JUCHHUIIJIMHBI
«®@u3uyeckas KyJbTypa U CIIOPT»
1 Hear auMcUMIIMHBI — (OPMUPOBAHUE MHPOBO33PEHHUS W KYJIBTYPhl JUYHOCTH,

rPaKJIaHCKOW MO3UIIMH, HDABCTBEHHBIX KaYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEIbHOCTH
B TMPUHATHH PEIICHUN, CIIOCOOHOCTH WCIOJIh30BaTh pa3HoOOpasHbie GopMbl (pu3nUecKon
KYJbTYpPBI, CIIOPTA U TYpU3Ma JUIsl COXPAHEHUSI U YKPETJIEHHS CBOETO 3/I0POBbS U 3I0POBbSI CBOMX

OJIM3KUX B MOBCEAHEBHOM )KM3HH U MPO(ecCHOHATBbHOM NeSTeIbHOCTH.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::
Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHS:

VK-1.1, VK-1.2, VK-7.3, VK-9.1, VK-9.2, VK-9.3.

3name:

HAYYHO-TIPAKTHUECKUE OCHOBBI (PU3MUYECKON KYIBTYPHI M 3I0POBOT0 00pa3a sKU3HH;

BJIMSTHUE O3/I0POBUTENBHBIX CHCTEM (DU3MUECKOrO BOCIHMTAHUS Ha YKPEIJIEHHE 37J0POBbS,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IPUBBIYCK;
CIoCOOBI KOHTPOJIS U OLIEHKH (PU3UYECKOTr0 Pa3BUTHUS U PU3NYECKON MTOATOTOBICHHOCTH;
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npaBwiia U CrHocoObl IUIAHWPOBAHMS HMHAWBHUIYaJbHBIX 3aHATHH pPa3IMYHON LIEJIeBOM
HaIpaBJICHHOCTH;
UCTOPUIO (U3UYECKON KYIbTYpPbl M CIOpPTa, MPEACTABICHUE O 3HAYMMBIX CIIOPTUBHBIX
COOBITHSIX HE TOJILKO CBOEH CTpaHbl, HO U MUPOBOI'O YPOBHSI, BaKHEHIINE JOCTUKEHUS B
obJacTu cropra;
crnoprusHble Tpaauuuu PXTY um. J[.1. MenzeneeBa, MOMHUTB O ITOABUIaX CIIOPTCMEHOB B
roasl Benukoi oreuecTBeHHOM BOMHEI 1941-1945 T

Ymemn:
MOJJCPKUBATh JIOJDKHBIM YpOBEHb (PU3WYECKOW IMOATOTOBICHHOCTH ISl oOecreyeHus
MOJTHOLICHHOM COIMAIbHOM U IPOQeCcCHOHATBHON NESTETbHOCTH;
UCIIONIb30BAaTh  OCHOBBI  (PM3WYECKOM  KyIbTYypbl  JUIS  OCO3HAaHHOTO  BbIOOpa
3/10pOBbECOEpEratoIuX TEXHOJOTUH € YYETOM BHEIIHUX M BHYTPEHHUX YCIOBHI
peanuzanuu npoheccuoHaIbHON NesSTEIbHOCTH;
CaMOCTOSITENIFHO 3aHUMAThCs (PU3NYECKOH KYIbTYPOH U CIIOPTOM;
OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSHUEM CBOETO OpraHu3Ma M COOJ0JaTh MpaBuia
TUTUEHbI U TEXHUKHU 0€30I1aCHOCTH.

Braoemy:
CpeACTBaMHU M METOJJaMH YKPEIUICHUS 3A0POBbs, (PU3MUECKOTO CaMOCOBEPIICHCTBOBAHUS;
JOJKHBIM YPOBHEM (PU3UYECKOM MOJATOTOBICHHOCTH, IJsi OOECleYeHHs] MOJIHOIICHHON
COLMAIBHON U MPO(EeCCHOHANBHOM eI TeTbHOCTH.

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI

Pazoen 1. Ilpeomem Duzuueckas xyromypa u cnopm. Ucmopus ®KuC

1.1. Ilpenmet uznueckas KyJlbTypa U CIOPT. 3a1a4U U MECTO TUCIUIUIUHBI B TIOJTOTOBKE
OakanaBpa. Opranuzaiusi yueOHOro mpoIecca B paMKax JCUCTBYIOIIEH PEHTUHTOBOM CUCTEMBI.
TpeGoBanus K 3a4eTy.

1.2. Ucropus crnopra. Ilpoucxoxaenne (Qu3MUECKUX YHOpaXHEHHH u urp. JpeBHHE
onmuMmnuaabl. Onummnuiickoe aBmkeHue. CHOPTUBHBIE 00IIecTBa: HUCTOPHUS (U3KYIBTYPHO-
CIIOPTUBHBIX OOIIECTBEHHBIX oOpranm3anuid. CrnoprcMeHsl B ToJbl Bennkol oreuecTBEHHOU
BOVIHBI.

Pazoen 2. Ocnoswi 300po6ozo obpaza sicusnu

2.1. BpaueOHBbII KOHTPOJIb U CAMOKOHTPOJIb M Ha 3aHATUSAX (DU3MUECKON KYyIbTYpOU U
crioptoM. BpaueOHBII KOHTPOJAL U BpaueOHOE OCBHUAETENbCTBOBaHWE. [lemarormdeckuit
KOHTpOJIb. (CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbl, II0KA3aTEelIH, KPUTEPUU U OICHKHU.
[Tpodunaktuka cnopTUBHOrO TpaBMaTtusmMa. OCHOBHBIE BUIbI TPABM Y Pa3HbIX CHEIHAIA3ALNMN.
OxazaHue nepBoi MOMOIIH JUISl CTYZEHTOB BY30B XUMHUKO-TEXHOJIOTHYECKOTO MPOdUIIsL.

2.2. T'uruennueckoe oOECTeUCHNE 3aHITHH O3I0POBUTEIBHON (DU3MYECKON KYIBTYPHI.
['uruena ¢u3nyeckoro BOCIUTAHUS U cHopTa. PexuM MUTaHUS TpU 3aHATUAX (HUBHYECKOU
KynbTypoit u crnoptoM. ConuansHas rturuena. ColuanbHO-OMAacHbIe OOJE3HH W MEpPHI
npOopHIAKTUKH.

Paszoen 3. buonozuueckue ocnogul puzuueckou Kyaomypsl u cnopma

3.1. buonorudeckoe OCHOBBI (PM3MUECKOM KYIbTYpHI U criopTa. OpraHu3M 4eloBeKa Kak
eAMHasl camopasBHBarollascs Ouosormyeckas cucreMa. Du3HuecKoe pa3BUTHE YeENOBEKa.
JlBuratenbHasi akTUBHOCTb U €€ BIUSIHUE HA YCTOMYMBOCTh, U aJaNTallMOHHBIE BO3MOKHOCTH
YEeJIOBeKa K YMCTBEHHBIM M (DM3MUYECKUM HArpy3KaMm TpHU Pa3IudHBIX BO3JCHCTBUSX BHEITHEH
Cpenbl.

3.2. O0pa3 XU3HU M €ro OTpaKeHHWE B MPO(PECCHOHAITBHON NEATEIHHOCTH. 370POBHE
YeJ0BEeKa KaK LIEHHOCTh. 3/10pOBBIA 00pa3 U3HU U €ro COCTaBIsIoNMe. Poib 1 BO3MOKHOCTH
bu3UYeCcKO KyabTypbl B oOecrieueHUH 310pOoBbsi. COIMAIBHBIA XapaKTep MOCIEICTBUM IS
3JI0POBbS OT YIIOTPEOICHHSI HAPKOTHUECKUX CPEICTB U APYTUX MCUX0aKTUBHBIX BelecTB ([TAB),
JIOTIMHTA U MUILIEBBIX 100aBOK B CIIOPTE, AJIKOTOJISI U TabaKOKypeHus. JIoNUHT Kak HCKYCCTBEHHOE
NoBbIIIIEHNE (pr3nUecKor pabOTOCIOCOOHOCTH M €r0 OTPULIATENIbHbIE TTOCIECTBHUS.

Pazoen 4. Ilpogheccuonanvro-npuknaounas gusuveckas Kyiomypa u Cnopm
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4.1. Obmas ¢uszndeckas W CHOPTHUBHAS IOATOTOBKA CTYJIEHTOB B 00pa30oBaTeIbHOM
nporecce. MeToauueckue MPUHLIUIBI U3NUECKOro BocnuTaHus. OCHOBBI U 3Tanbl 00y4eHUs
nBkeHusaM. Passutue ¢pusndeckux kadectB. PopMupoBaHue NCUXUYECKUX KA4eCTB B IIpoliecce
¢usuueckoro BocnuTanua. CrnoptuBHas moAroroBka. CTpyKTypa TMOATOTOBICHHOCTH
criopTcMeHa. MaccoBbIi CIIOPT U CIIOPT BBICHIMX JOCTHXKEHUH, UX 1enu u 3agadu. CriopTUBHbIE
COpPEBHOBAHMUS KaK CpPEJICTBO M METOJ OOIIeld W CHenuanbHOW (U3MUECKON MOATOTOBKH
CTYZACHTOB.

4.2. ®uszmnueckas KylnbTypa U CIOPT B HPOQPECCHOHATIBHON IEsATEeIHbHOCTH OakajaBpa.
JInuHast U cOLMATBLHO-?KOHOMUYECKAsi HEOOXO0AUMOCTh NCUX0(PU3NIECKOH [TOITOTOBKH YEJI0BEKa
K Tpyay. Mecro IIII®II B cucteme moAaroToBku Oyaymiero crenuanucta. [IpousBoacTBeHHas
¢dusnyeckas KyapTypa u cnopt. IlpousBoacrBenHas rumHactuka. OcobeHHOCTH BBIOOPA (hopM,
METOJIOB M CpEeACTB (U3MUECKON KyIbTyphl M CIOpPTa B pabodee M CBOOOJHOE BpeMs
cneunanuctoB. [Ipodunakruka npodeccroHalbHBIX 3a00eBaHUil cpeAcTBaMu (PU3NYECKON
KyJIbTYpBHl M cHoOpTa. JIOMOSHUTENbHBIE CPEACTBAa MOBBIMICHHS OOIIeH M IpodeccHoHaTbHON
paboTOCIOCOOHOCTH. BinsHue MHANBUIYAIBHBIX OCOOCHHOCTEH U CAMOCTOSITEIbHBIX 3aHATHH
($u3nYECKON KyIbTYpOl U CHOPTOM Ha OPTaHU3M.

Pazoen 5. Bocnumamenvuas paboma

Lenb BocnuTaTenpHOM pabOThl — CO3/1aHNE YCIOBUN JJI1 aKTUBHOM KU3HEAESITEIbHOCTU
0o0yyaroIuxcs, UX TPaKIAHCKOIO CaMOOIpeseleHus, NPOoPEeCCHOHATBHOIO CTAaHOBICHUSA W
WHAMBUAYaAJIbHO-IMYHOCTHOM  caMopeain3alud B CO3UAATEIbHOW  JESATENIBHOCTH IS
YJIOBJIETBOPEHMSI TIOTPEOHOCTEN B HDABCTBEHHOM, KYJIBTYPHOM, HHTEJUIEKTYaJIbHOM, COLUAIEHOM
U Tpo(pecCHOHAIBHOM Pa3BUTHH.

BocnuratensHast pabota Ha Kadeape (GU3NYECKOrO BOCHUTAHMS HaIpaBlIeHAa Ha
OpraHM3alMl0 BOCHUTHIBAIOIIEH Cpelbl W YIPABIECHUE pPA3HbIMU BHUAAMU JI€ATEIbHOCTH
00yYaroIuXcsl C LEIbI0 CO3/1aHuUs YCIOBUH AJIs X MPUOOIIEHUS K COLIMOKYIbTYPHBIM U TyXOBHO-
HPaBCTBEHHBIM LIEHHOCTAM HaponoB Pocculickoi ®enepauuy, ITOJHOLEHHOIO pa3BUTHA,
CaMOpPa3BUTHS U caMOpealln3alluy JUYHOCTH MPH aKTUBHOM YYaCTUU CAMUX O0YYarOLIUXCS.
Hampasnenus u Bupl AesITeNbHOCTH 00ydaroluxcs B BocnuraTesnbHoi cucreMe OOBO:

1. [TarpnoTnueckoe — TemaTtudeckas ucciefoBarenbckas padora. Tema: «lloasur
cropTcMeHoB B rojpl Benukoit OteuectBenHoi Boiinbl 1941-1945rr.»
2. dusnueckoe, KylIbTypHO-TBOpUYECKOe — (OpPMHUpPOBaAHHE Yy OOydaroUMxcsi OepeHOro

OTHOUIIEHUA K KYJIbTYPHOMY HACJIEAUIO U TPAJUIIUSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoi
Penepanny NOCPEICTBOM U3YyUEHHS] HAMOHAIBHBIX BUJOB CIIOPTA.

4 O0bem yueOHOH TUCHMILINHBI

Cewmectp
Bcero
Bunpt yueOHoi paboThI I cemectp 4 cemectp
3E Axan. 3F Axan 3F Axan
q, e ..
OO6m1ast TpyA0€MKOCTh TUCIUIUIUHBI TIO 2 12 1 36 1 36
y4eOHOMY IIaHY
KonrakTHas padora — ayiuTopHbIe 2 72 1 36 1 36
3AHATHA:
Jlexun 0,2 8 0,1 4 0,1 4
[Mpaktnueckue 3ansaTus (I113) 1,8 64 0,9 32 0,9 32
Bua MTOroBoro KOHTpoJIsi: 3ader 3ader
Beero Cemectp
Bunsr yaeGHoi paboTh I cemectp 4 cemectp
3E A([:ITp. 3E ASITp. 3E ASITp.
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OO61mast TpyA0€MKOCTh JUCIUILIHHBI TIO 2 54 1 27 1 27

y4eOHOMY TIaHY

KonTakTHas padoTta — ayiuTopHbIE 2 o4 1 27 1 27

3aHATHS:

Jlexuuu 0,2 6 0,1 3 0,1 3

ITpaktuueckue 3ausatus (113) 1,8 48 0,9 24 0,9 24
Buj nTOroBoro KOHTpoOJIs: 3auer 3auer

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«JIeKTUBHBbIE JUCUHUILIMHBI 10 (PU3HYECKOH KYJIbTYpPE U CIIOPTY»
1 Heab AUCHUNTHHBI — GOpMUPOBaHUE (PU3HUECKON KYIbTYpPhl TUIHOCTH M CIIOCOOHOCTH

HaMpaBJIEHHOIO MHCIOJb30BAHUSA Pa3HOOOPA3HBIX CPEICTB (U3NYECKOH KyIbTYpbl U CIOPTA,
Typu3Ma s COXPaHEHHMS M YKPEIJICHHS 3/I0pOBbs, INCUXO(U3NYECKOH MOATOTOBKU U
CaMOIIOJTrOTOBKHU K Oynymieil mpodeccuoHanbHON 1 TEIbHOCTH, IT0Jy4YeHUN HABBIKA B OJTHOM U3
BbIOpaHHBIX BUOB CIOPTA.

2 B pe3yabTaTe M3y4YeHUS IMCUMILINHBI 00y4al0 M IACH 0JIZKeH:
Obnadamys CleAyOMAMA KOMIIETCHIIUSAMHA ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

VK-6.1, VK- 6.2, VK-6.3, VK-7.1, VK-1.2, VK-1.3, VK-9.1, VK-9.2, VK-9.3.

3nams:

HAY4YHO-TIPAKTHYECKUE OCHOBBI (PU3MUYECKON KYIbTYPHI M 3I0POBOr0 00pa3a )KU3HH;
BIIMSIHAE O3JIOPOBHUTEIBHBIX CUCTEM (PU3NYECKOTO BOCHHUTAHUS Ha YKPEIJICHUE 37J0POBBS,
npopHIAKTUKY MPO(PECCHOHATBHBIX 3a00JI€BaHUN U BPEAHBIX IPUBBIYECK;

CHOCOOBI KOHTPOJIS M OLIEHKU (PU3NUECKOTO Pa3BUTHS U (PU3NIECKOM IMOATOTOBICHHOCTH;
OpaBUiIa M CIOCOObl IUIAHUPOBAHMS WHIMBHIYaJbHBIX 3aHATUH pPA3JIMYHOM IieJeBOH
HaIpaBJICHHOCTH;

crnoptuBHbIe Tpaguuuu MXTU-PXTY um. JI.1. Menneneena.

Ymems:

HOJ/IEP)KUBATh JTOJDKHBIM ypOBEHb (PU3UYECKOM MOArOTOBIEHHOCTU sl OOeCreueHMs
MOJIHOLIEHHOH COLMaNbHOM U Mpo(ecCrOHaAIbHON 1eATeNbHOCTH;

UCMOJIb30BaTh ~ OCHOBBI  (DU3MUYECKOW  KYJIbTYyphl  JUIi ~ OCO3HAHHOIO  BBIOOpA
3/10pOBbecOEperatouX TEXHOJOTHI ¢ Y4YeTOM BHEIIHUX M BHYTPEHHUX YCIOBHM
peanu3anuy npopeccuoHaIbHON 1eATeNbHOCTH;

CaMOCTOSITENIbHO 3aHUMAThCSl PU3NUECKON KYJIbTYPOH U CIIOPTOM;

OCYILECTBIISATh CAMOKOHTPOJIb 32 COCTOSSHUEM CBOErO OpraHu3Ma W coOJIoaTh MpaBuila
TUTUEHBI U TEXHUKH 0€30I1aCHOCTH;

BBIMOJIHATh WHAWBUIYAIbHO NOJOOpaHHBIE KOMIUIEKCHl MO (pU3Myeckod KynbType U
Pa3JIMYHBIM BUJAM CIIOPTA;

OCYILECTBIISAITh TBOPYECKOE COTPYAHHUYECTBO B KOJJICKTHBHBIX (opMax 3aHATHH
bu3nyecKoil KyabTypol U CIOPTOM;

BBINOJIHATH MPUEMBI 3aIIUTHI U CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Braoems:

CPEICTBAMHU M METOJAMHU YKPETUICHUS 3J0POBBs, PU3NIECKOTO CAaMOCOBEPIIICHCTBOBAHUS;
JIOJDKHBIM  YPOBHEM (PM3MUECKOW TOATOTOBJIICHHOCTH, IJIi OOECTIEYSHHS TMOTHOIICHHOU
COLIMANTLHOM U TTPO(ECCUOHATILHON NeSTENbHOCTH;
TEXHUYECKUMH U TAKTHIECKUMHU HABBIKAMH B OJTHOM M3 BHJIOB CIIOPTA;
UCIIONIb30BaTh TMPHOOPETEHHbIE 3HAHUS W YMEHUS B TNPAKTHUECKOW NEATEIbHOCTH U
MMOBCETHEBHOW KU3HU

3 Kpartkoe conep:kaHue JMCHUIITHHbI

Pa3zoen 1. Ocnosvt nocmpoernus 0300posumenbHOU MPeHUpOsKU.
TeopeTnuecko-MeTOAMYECKHE OCHOBBI (PU3NYECKON KyIbTyphl U criopTa. CojepaTelbHbIe

OCHOBBI 037I0POBUTEIBLHON (QU3NYECKOW KyabTyphl M crnopTa. OCHOBHbIE HaIpaBJICHUS:
03JI0pPOBUTEIILHO-PEKPEATUBHOE, 03/10pOBHUTEIbHO-pEabUIUTAIIIOHHOE, CIIOPTUBHO-
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peaOuIMTallMOHHOE, TUTHeHnYeckoe. [loBbIeHne yHKIIMOHATBHOTO COCTOSIHUSI OpraHU3Ma U
¢usnueckoit moaroroBieHHocTd.  CrocoObl perjJamMeHTanuu Harpy3ku: @OU3KynbTypHO-
037I0POBUTENbHBIE METOAUKUA M CUCTeMbl. OCHOBHBIE (ha3bl O3/I0POBUTEILHON TPEHUPOBKU.
OreHKa COCTOSIHHS 3I0POBbS U (PU3UYECKON TOJTOTOBICHHOCTH 3aHUMAIOIIUXCS (DU3HUECKOM
KynbTypoit u cioproM. ®ynkimonansusie mpodsl (UCC, AJl, XKXEJI u 1.1.).

Pasoen 2. /leucamenvHule 603MOACHOCMU Yel08eKA — B0OCNUMAHUE PUULECKUX KA4eCm.
BOCKITO.

Metonuka opraHusanuu u  npoBefeHuss BuaoB  ucnbiTaHuit  ['TO.  Cucrema
B3anMOJIecTBUS B cepe pusmueckor KyapTyphl U ciopTa. Bocnutanue ¢puznyeckux KauecTs,
oOy4varonmxcs (OTIeNIbHbIE KAYECTBEHHBIC CTOPOHBI JBUIATEIIbHBIX BO3MO)KHOCTEH YEIOBEKA).

Pazoen 3. Memoouka opeanuzayuu u npoeedeHus CHOPMUBHLIX COPEGHOBAHUL U
DU3KYILMYPHO-MACCOBLIX MEPONPUAMUL.

XapakTepucTUKa CIIOPTUBHBIX COPEBHOBAHUI U (PU3KYIBTYPHO-MACCOBBIX MEPOIPHUSITHIA.
CnopTHBHbBIE COPEBHOBAHUS, IPOBOAMMBIE 10 OOLIEPUHATHIM IIpaBwiaM. ENMHBIN KaeHaapHbIi
TUIaH (PU3KYJIBTYPHBIX U CIIOPTUBHBIX MeponpusaTuii). Opranusaiusi CHOPTUBHBIX MEPOIPUATUH.
Onumnuiickass xapTtusi. DenepasibHble (ClEUHATbHBIC, HAIIMOHAIBHBIE) 3aKOHBI CIIOPTE.
Kiaccudukaisi ciopTUBHBIX cOopeBHOBaHHi. HpaBcTBeHHBIE OTHOIICHUS B cropte. Fair Play
(«YectHas urpa») — Kak OCHOBA 3THUYHOIO IMOBeJeHUs B cropTe. Komekc ClOpTUBHON ATHKH.
[Tpodunaktuka Hapymenuii croptuBHoi >THKU. BAJIA. Komekc BAJIA. MexaynapoaHas
KOHBEHIIUsSI 0 OOpb0E C JOMUHTOM B CIIOPTE.

Pazoen 4. Bocnumamenvuas paboma

Lenb BocnuTaTenbHOM pabOThl — CO3/1aHNE YCIOBUN JJI1 aKTUBHOM KU3HEAESITEIbHOCTU
o0Oydaromuxcsi, UX TPAKIAHCKOTO caMoOMpeneieHus, MpodeCcCHOHATBLHOIO CTAHOBJICHHUS U
WHAMBUAYAJIbHO-IMYHOCTHOM  caMopeaiu3alud B CO3UAATEIbHOW  JESATENIbHOCTH IS
YIIOBJIETBOPEHUS MOTPEOHOCTEN B HPABCTBEHHOM, KYJIBTYPHOM, HHTEJLIEKTYallbHOM, COLUATBHOM
U Tpo(pecCHOHAIBHOM Pa3BUTHH.

Bocnurarensnas pabora Ha kadeape QU3MYECKOro BOCIUTAHUS HaIlpaBJieHa Ha
OpraHM3alMl0 BOCHUTHIBAIOIIEH Cpelbl W YIPABIEHUE pPA3HbIMU BHUAAMU JI€ATEIbHOCTH
00y4aroImuxcsl C LeIbI0 CO3/1aHus YCIOBUHM /I UX IPUOOIIEHUS K COLMOKYJIBTYPHBIM U TYXOBHO-
HPaBCTBEHHBIM IIEHHOCTAM HapoJoB Poccuiickorn ®enepanuy, IOJIHOLEHHOIO pa3BUTHA,
CaMOpPa3BUTHUS U CaMOpEATHU3AINH TUYHOCTH MPU AKTUBHOM YYaCTHUU CaMHUX O0YUYarOIUXCsl.
Hampasnenus u Bupl AesTenbHOCTH oOydaroluxcs B BocnuraTesnbHol cucreme OOBO:

1 [TaTpuoTnyeckoe — yuacTHe B COPEBHOBAHUSAX, NMOCBsAIIEHHBIX [IHi0 [ToOeas! B Benukoit
OreuectBennoi Boiine 1941-1945rr. u nto 3amutHuka OTedecTna.
2. dusnueckoe, KylIbTypHO-TBOpUYECKOe — (DOpPMHUpPOBaHHE Yy OOydarolUuxcsi OepeKHOro
OTHOUICHHUS K KyJIbTYpPHOMY HacJEAHIO U TPAAULIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit
®denepauuu:
a. CryneHueckoe  MEXIyHapOJHOE  COTPYIHHUYECTBO  —TipoBelneHue  Crnaprakuaisl
WHOCTPaHHBIX CTY/IEHTOB;
b. VYyactue B Ciaprakuaae PXTY um. JI.U. MenaeneeBa 1o pa3audHbIM BHIaM CIIOPTA;
C. Jlo6pOBOIBYECTBO — MOMOIIb B MOJTOTOBKE M MPOBEACHUS COPEBHOBAHUN Pa3IMYHOIO
YPOBHSL.
4 O0bemM yueOHOH TUCHHMIINHBI
B CemecTtp
Bunx yuebnoi paboThl aKazeM. 1 2 3 4
gacax
OO0m1ast TpPyA0€MKOCTh UCIUILTUHBI 110 328 56 92 90 90
y4eOHOMY TUTaHY
KonrTakTHas padora — ayiuTopHbIe 192 32 64 64 32
3aHATHSA
[Tpaktrueckue 3ansatus (I13) 192 32 64 64 32
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CamocroniTesnnHas padora (CP) 136 24 28 26 58
KoHrtakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTenpHOEe H3yUYCHHE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JUCLIUIUINHEI

Buja nTOoroBoro KOHTpoJIs: 3a4er 3ayer 3ayer 3a4yer 3a4yer
3a4eT / SK3aMeH

B actp Cemectp

Bun yueOHOM paboTh qacax I I I v
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTopHbIe 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3ansatus (I113) 144 24 48 48 24
CamocronTesnnast padora (CP) 102 18 21 19,5 43,5
KonTakTHas camocrosiTenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMocTosTenbHOE U3yUeHUE Pa3/IesioB 101,4 17,85 20,85 19,35 43,35
JUCITUTLTAHBI
Bua uTOroBOro KOHTpOJIS: 3a4er 3a4er 3a4yer 3a4yer 3a4yer
3a4yeT / IK3aMeH

5.2 lucuunJuHbI 4acTH, (POPMHUPYEMOH YHACTHUKAMHI 00Pa30BaTeIbHbIX OTHOIICHU I
(o0si3aTe/IbHbIE BADUATHBHBIE TUCIHHILIMHBI)

AHHOTauA padoyeil NporpaMMspl JUCHHUIJIMHBI
«Oprannyeckasi XuMHsD)

1 leab (ucUMNIMHBI — IPUOOPETEHNE CTYACHTAMU 3HAHUN O CTPOCHHU OPTaHMYECKUX
COCTMHEHUH, OCHOBHBIX XUMHUYECKHX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPTAaHUUYECKUX COCTUHEHUI
U METOJIaX WX MOJYYEHHUs, KaK MPOMBIIIIEHHBIX, TaK U 1a00PaTOPHBIX.

2 B pe3yabTare U3y4eHusi AUCHUIIMHBI 00y IAKOUIUICH TOJIKEH:

Obnaoams CleqyOIMUMA KOMIIETEHIIMSIMU U UHIAUKAaTOpaMu ux noctwkeHus: YK-1.1;
VK-1.2; VK-1.3; YK-8.1; YK-8.2; VK-8.3

3name:

—  TEOpPETHYECKHE OCHOBBI CTPOCHHS W CBOWCTB pa3UYHBIX KJIACCOB OPTaHUYECKUX
COE€IUHEHUI;

— CHOCOOBI TIOJNIyYEHUS ¢ XHMHYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB OPTraHUYECKUX
COE€IUHEHMI;

—  OCHOBHBIC MEXaHH3MBI TPOTEKAHUS OPTaHUYCCKUX PEaAKIIHIA,

Ymemn:

—  TPHUMEHATH TCOPCTHUYECKUE 3HAHUS JIUISI CHHTE3a OPTaHWYECKUX COCIMHEHUH pa3TUIHBIX
KJIACCOB;

—  aHAIM3HWPOBATh W MPEJICKA3BIBATh PCAKIMOHHBIC CBOWCTBA OPIraHMYECKUX COCTMHCHHUN;

—  COCTaBJIATh CXEMbI CHHTE3a OPTraHMUECKUX COSIMHEHH, 3aJAaHHOTO CTPOCHUS;

Brnaoemw.

—  OCHOBaMHU HOMEHKJIATYPHI U KIACCHU(PUKAIIMU OPTAaHUYECKUX COSTMHEHUN;

—  OCHOBHBIMH T€OPETHYCCKHMH ITPEJICTABICHUSMHI B OPraHUIeCKOW XHMHH,

—  HaBBIKAMH 00OCHOBAHUS PAIlMOHAIBHBIX CIIOCOOOB MOTYyYEHHUSI OPTaHUYECKUX BEIECTB.
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3 Kparkoe coaep:kanue JUCHUNIHHBI
Pazoen 1. Teopus xumuueckoeo cmpoenuss u yene6000poovt (¥YB). Apomamuueckue
coeouHeHus.

1.1.Tlpuposa XUMHUYECKON CBS3U

IIpupona KOBAJIEHTHOM CBS3H. @opmyiubl  JIsronca. @opmanbHbli  3apan.  Teopus
ruopuanzanuu AO. Teopus OTTaIKWBaHUS AJICKTPOHHBIX MMap BajeHTHOH o6onouku (ODI1BO) u
dopma Monekyna. AToMHO-opOMTanbHble MojAenu. [lonsSpHOCTH KOBAJCHTHOH  CBS3H.
UnpyktuBabll 3¢ dekt 3amectuteneil. Jlemokain3oBaHHAas KOBAJIEHTHAs CBsI3b, YCIOBHS
nenokanu3auuu. ConpspkeHue. Pe3oHaHcHble cTpykTyphl. CBepxcompsbkeHue. llonarue o
MEXaHU3ME XMMHUYECKOW peakuuu. [IpomexyTouHble COCAMHEHUS M YACTHUIBI OPTraHUYECKHUX
peaKIMii: JTOHOPHO-aKIENTOPHBIE KOMIUICKCHI, MOHHBIC Maphl, KapOOKAaTHOHBI, KapOaHUOHBI,
paauKabl.

1.2 Ankanbl. Ctepeonsomepus. LluknoankaHsl.

I'omonornueckuii  psg.  Mzomepus. Homenkmarypa. CnocoOsl  moaydenus. OOmias
XapaKTEpUCTHKA PEAKIMOHHOW crocoOHocTH. Peaknuum ankaHoB. [anoreHupoBaHHE MeETaHa.
Mexanusm peakuuu. MeTtunbHbeld paaukan, crpoenue. Iloctynmat Xsmmonpa. Peaknuun
TaJIOTCHUPOBAHUS ~ TOMOJIOTOB ~ METaHa:  OpHUEHTAlHMs,  PEAaKIHOHHAas  CIIOCOOHOCTb,
PEruoCeNeKTUBHOCTD. P/l yCTOWYMBOCTH allKUIBHBIX paAuKaioB. [Ipyrue pagukaibHbie (LEMHbIC
U HEIleTHbIE) peakuy ajikaHoB. CTepeonzomMepus alKaHOB. XHUPaJIbHOCTb.

[Muknoankanel. CrnocoObl monmydeHus. Peakuuu 1ukioankaHoB. OcoOEHHOCTH peakiui
MaJIbIX IIUKJIOB.

1.3. AnkeHbl. AJIKUHBI

["omonornueckuit psag. Mzomepus. Homenkinatypa. CnocoObl nostyuenus. [IpocrpanctseHHoe
CTPOGHME M TMPOCTPAHCTBEHHAss H30Mepus ajkeHoB. Peakuumm ankeHoB. Peakuuum
ANIEKTPOPUIBHOTO MPUCOEAMHEHUS AJKEHOB: IPUCOEAMHEHHWE TaJIOr€HOBOIOPOAOB, BOJbI,
raioreHoB. ['mapoOopupoBaHUe alKeHOB. PernocenekTHBHOCTh peakiuil 3IeKTPOGUIHLHOTO
npucoeAuHEeHna. MexaHu3M MpHUCOEAMHEHUsS TalloreHOBOJOpoAa K  aikeHy. Ilpasuio
MapkoBHHKOBa M €ro TeopeTudeckoe oObsicHeHue. CBOOOAHOpPAAMKAIBLHOE IMPHCOEANHEHHE
o6pomMoBoaopoaa (nmepekucHsiit a¢dext Kapama). AmumriibHoe rajorenupoBanue. OKUCICHUE U
030HOJIU3 aNKeHOB. [lomydyeHue BHUII-IMONOB, anbAErHAOB, KUCIOT. OKHUCIEHHE aJIKEHOB B
MPUCYTCTBUU COJIEH nayuiaaus. ['eTeporeHHoe ruipupoBaHue.

Anxunsl. 'omonornyeckuii psa. Uzomepus. Homenknarypa. Cnoco6sl nonyuenus. Peakuuu
ankuHoB. CH-KucnoTHOCTh. ALIETUIIEHU B, CTPOCHHUE M CBOMCTBA. Peakiuu 35ekTpoduiibHOTo
npucoeAnHeHusd. Peakuuu HykieopuibHOro mnpucoenuHeHus. OKUCIEHHE, BOCCTAHOBIICHUE,
TUAPUPOBAHUE ATTKUHOB.

1.4. AnxagueHsl.

Peakiuu 1,2- u 1,4-ipucoeIMHEeHNs TaJOTE€HOBOAOPO/Ia U TajoreHoB K aueHaMm. O30HOJHU3.
BoccranoBnenne u okucieHue aueHoB. CriocoObl moiydeHus nueHoB. Peakuus JleGenesa.
Peaxiuu unbca-Anbnaepa.

1.5 Teopuu apoMaTUYHOCTH.

OcoOenHocTH (UBNYECKUX U XUMUYECKUX CBOMCTB OeH30s1a. COBpeMEHHBIE TPECTaBICHUS
0 cTpoeHMH OeH3oima. Apomarudeckuil xapakTtep OeHzosa. DHeprus compspkeHus. OOmue
KpUTepun apoMaTHIHOCTH. O0I1Ias XapaKTepUCTHKA PEaKIIMOHHONW CITOCOOHOCTH OeH307a.

1.6 CoenuHenusi 6€H30IBHOTO PsiAa

Nzomepus. Homenknatypa. Croco6sl nmosnydenus. Peakiuu 35mekTpopuiIbHOT0 3aMemieHusl.
Peaknuu  OeH3oia: HUTpOBaHHE, TaJIOTCHHpPOBaHHE, CYIb(QUPOBAHUE, AIKWIUPOBAHUE U
arunupoBanue mo Ppunemo-Kpadrcy. VYcmous peakmuil. MexaHu3m 3IeKTpOOHIBHOTO
3aMelieHus Ha npuMepe 6eHsona. CTpoeHne G-KoMILIeKca.

Bnusnue 3amectuteneil B OEH30JbHOM KOJbIIE HAa HaIlpaBIIEHWE U CKOPOCTbh peakuuit
ANEKTPOPUIBHOTO 3aMEIICHUS: OpMmOo-napa-OpueHTaHThl aKTUBHPYIOIINE U J€3aKTUBHUPYIOIINE,
METa-OpUEHTAHTHI A€3aKTUBUpYIOIIKE. BiiusHIe HA YyCTOMYMBOCTh G-KOMILIEKCOB.
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Anxwi6en3zonel.  CrocoObl  TONydeHHs  anKuiOeH3050B. (OCOOCHHOCTH — peakuui
ankunupoBanug no Ppuaento-Kpadrcy. Xumudeckue cBoiicTBa ankmiOeH3050B. BaxHeiimme
MpeJICTaBUTENN: OEH30J1, TOIYO0JI, KCUIIOJIbI, KyMOJI, CTUPOJL.

Paszoen 2. «Memannopeanuueckue coedunenus. I anocenonpouszgoonvie. Cnupmol, geHonwl,
npocmuwie 3¢upvi»

2.1 MeTamooprann4eckue COeAMHEHUS

Peaktus ['punbspa. [lonydyeHrne cnupToB ¢ UCIIONB30BAaHUEM peakTHBA ['puHbspa

2.2 'anoreHonpou3BOIHEIC

ANKWI- YU aNIWiIrajoreHuabl. Peaknuu HYKICO(QWIBHOTO 3aMENICHHUs] U OTILEIIJICHHS.
[Tonsatne HyKJICOQHUIBHOCTH M OCHOBHOCTH pPEAareHTOB. DBHUMONEKYISPHBIA MeXaHU3M
HykKiieopmiIbHOrO 3amenieHus (Sn2). BiusHue oTaenbHBIX (PAKTOPOB Ha PEAKIIMOHHYIO
CIOCOOHOCTh TAJOT€HONPOU3BOAHBIX: CTPOCHUE CyOCTparTa, XapakTep yXOIslel TpyIbl, CHiia
HyKJIEOQMWIBHOTO  peareHrta, mnpupona pacrtBoputens. Crepeoxumusi peakuuit  SN2.
MOHOMONEKYISAPHBIA MEXaHU3M HYKJICO(UIHHOTO 3aMenleHus. Bimsnue oTnenbHbIx (pakTopoB
HAa PEaKIMOHHYI0 CIHOCOOHOCTh TaJIOTEHONPOU3BOJHBIX: CTpOEHHE cyOcTpaTa, MpUpoaa
HYKJICOMIBHOTO areHTa u pactopurens. Crepeoxumus peakuuii Sy1. Hampasienue peakmmii
OTILEIUIeHU: TTpaBuia 3aiineBa u ['opmana.

ApomaTtnyeckue TrajsoreHonpou3BogHble. OCOOCHHOCTH CBS3H YIIIEPOA-TATIOTEH U PEaKINU
3aMelIeHHs] TajioreHa. 3aMelleHHe TajoreHa B AaKTUBUPOBAHHBIX U HEAKTHBUPOBAHHBIX
rajloreHapeHax.

2.3 CriupThl. DEHOJIBI.

OpnoatoMuble cnupThl. Knaccuduxanus 1 HomeHknatypa. CriocoObl OIydeHHUSL.

XuMuyeckue cBOHCTBAa. Peakiuu HYKJICOQUIBHOTO 3aMEIIeHHS COUPTOB. Peakiuu
aUMHUHApOBaHus. OKUCIIEHUE U JeTHAPHPOBAHUE.

@®enonbl. Knaccudukanus u Homenknarypa. Crnocobsl monydeHus. Peakuuu ruapokcu-
rpynmbl. Peaknuu anmkuiupoBaHUST M aIlMUIMpOBaHUsA. Peaknum apomMaTH4yecKoro sapa:
raJjoreHupoBaHHe, HUTPOBaHUE, cynbpupoBaHue, HUTpo3uposanue. Peakuus Konpoe-IImuTra.

2.4 TIpocTeie 2pHUpBl. DTOKCHIBL.

CrnocoObl monyyeHusi. XUMHUYECKUE CBOMcTBa. Peakumu pacmiensieHus HpocThiX 3(pHpoB
raJIor€HOBOJOPOJIOM: HampaBiieHue peakuuil pacuiernieHus. CuHTe3 smokcuaoB. PackpeiTue
AMOKCUHOTO IUKIIA.

Pazoen 3. «Anvoezuovl, kemonwvi. Kapbonoswvie kuciomol u ux pyHKyuoHaIbHble NPOU3BOOHDLE.
Aszomcoodepcawue coeOuneHus»

3.1 AnbieTubl 1 KETOHBI

CriocoObl monydeHusi. XUMU4eckue cBoiictBa. Peakuum npucoenunenuss O-Hykiieo(uiaoB
(Boma, cupThl, ankoroisaTsl). Peakunu ¢ N-HykiaeoduiaaMu: MeXaHU3M HYKJIEO(UIBHOTO
NPUCOEANHEHHS-OTUICTIIICHUIHA TIpUMepe OeH3albaHWINHA (aMMHAaK, TEpBUYHbIE U BTOPUYHBIE
aMHHBI, THIPOKCHUJIAMHUH, THUIpasuHbl). Kero-eHonmbHast Taytomepus. Peakmmm o-
rajoreHupoBanus. Peakius Kannunuapo, ee MexaHusMm. BoccraHoBiieHMe 10 CIHUPTOB M
YTJIEBOJAOPOIOB.

3.2 KapOOHOBBIE KUCIIOTHI.

OnHoocHOBHBIE KapOoHOBBIe KuCHOTHL. Kiaccuduxanus u HomeHkiaTypa. CrocoOsl
noigydyeHus. Peaknum ¢ HyKIeOQWIbHBIMM peareHTaMu (aMMHUak, CHHpTHI). Peakuus
sTepuduKanmy, ee MexaHusM. BoccranoBnenue.

3.3 OyHKIIMOHAIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT

OyHKITMOHATEHBIE TIPOM3BOTHBIE KapOOHOBBIX KHCJIOT: raJOreHaHT UAPHU/IbI
(auuuIranoreHubl), aHTUAPUAbBI, CIOXKHBIE 3(HPBI, aMUAbl, HUTPUIbL. CHocoObl MONyYeHHS.
Peakmuu N- u O-anunupoBaHusi, UX MEXaHU3MBI. [ HAPOSIN3: KUCIOTHBIM M OCHOBHBIM.

3.4 HutpocoenuHneHus

Knaccudukanust u Homenknarypa. Criocodsl mosydenusi. XUMHAYECKHE CBOMCTBa. Peakmuu
BOCCTAHOBJICHUSI.

3.5 AMuHBI
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Knaccudukarus u HoMeHKIaTypa. XMMUYECKUE CBOMCTBA. Peakiuu ¢ KUCIOTaMu, CTPOCHUE
conmeil. AuskunupoBaHue M anuiaupoBaHue. IlomyueHume aua3zocoeAMHEHMH — peakLUen
nua3zoTupoBanus. [Ipumenenue coneit OeH30JIMa30HUS A1l CHHTE3a: raoreHo0eH30510B, (heHoa,
aHU30J1a, TUpa3uHa, OeH30a.

4 O0beM yueOHOH TUCHHUILINHBI.

O0BbeM TUCHUIIINHBI
Bup yuedHoii padoTbl Axan. | Acip.
3E
q, q,
OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHSI: 1,33 48 36
Jlexnun 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabopaTopHsie padoTsl (JIP) - - -
CamocrosiTejibHasi padoTa 1,67 60 45
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
1,67
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB JUCIIUILIMHBI 59,6 44,7
Bujg uTOrOBOro KOHTPOJIS: 3audeT ¢ OLEHKOM

AHHOTanuUA padoyeil MPOrpaMMbl THCUUIIMHBI
«TexHnuyeckasi TepMOJIMHAMHUKA M TEMJIOTEXHUKA)

1 Heap aucuuminHbl — chOpMUPOBATh Y 00YyYarOMIUXCS YPOBEHb MPOodhecCHOoHaNBHOM
KOMIIETCHTHOCTH, TO3BOJISIONINK C YBEPEHHOCTHIO MPHUMEHATH (YHIAaMEHTAIBHBIE OCHOBBI
TEXHUUYECKON TEPMOJIMHAMHUKMA M TPaMOTHO BHIOMpaTh pallMOHAJIBHBIA PEXUM SKCILTyaTalluu
000pyI0BaHUS XUMUYECKHUX MTPOU3BOJICTB MIPH PEUICHUU ONPEICTCHHON TEXHUUECKON 3a/1auu.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4AI0IIMIACH 10JI2KEeH:

Obaadame CIIENYIOMAMA KOMIETCHIIMSIMA W WHIUKATOPAMH MX JOCTUKCHHUS

YK-1.1, YK-1.2, YK-1.3, [IK-3.1, T1K-3.2, TIK-3.3, [1K-4.1, T1K-4.2, [TK-4.3.

3nams:

— HAYYHYIO TEOPETHYECKYIO 0a3y TEIJIOTEXHUKH, OCHOBHBIC TTOCTYJATHI U (QyHIaMEHTAIbHBIC
3aKOHBI MPUKIIATHON TEPMOTUHAMUKH.

Ymems:

— MPOBOJUTH KAa4ECTBEHHBIN YIIYOJIEHHBIM aHamu3 pexuMa padoThl TEIIOTEXHUYECKOTO
00opy0BaHus Ha MIpeAMET Hanbosee 2PpHEeKTUBHOTO YHEPTONOTPEOTCHUS;

— OLIGHUTh BEIMYMHY SHEPro3aTpar KOHKPETHOTO WHXKEHEPHOTO 00O0pYyIOBaHUS, MCXOAS W3
TEOPETHUYECKOM MOJENHM, Ha MPEeIMET JOCTOBEPHOCTH M BO3MOXKHOCTH IPAKTHYECKOU
peanu3alui.

Braoemo:

— KOMIUIEKCHOM  METOAMKOHM  OIEHKM  CTENEHU  COBEPIICHCTBA  SHEPTrO-XUMHKO-
TEXHOJIOTHYECKOM CUCTEMBI C TOUKH 3PEHUSI SHEPTOTEXHOJIOTUH, SIKOJIOTUU U IKOHOMHKH.

3 Kpartkoe conep:kanue JMCIHUIITHHBI

Pa3zoen 1. Bseoenue. Ocnognvle nocmynamol u yHOAMEHMANbHbIE 3AKOHbL PABHOBECHOT
mepmoouHamuxu. Buibop smanonnwix npoyecco npeobpazoeanus SHep2uU U 6euecmsd.

TepmomuHamMuueckue  mapamMeTpbl, (QYHKIIMA W (QYHKIIMOHAJIBI  PAaBHOBECHOM
MaKpPOCHUCTEMBI. Y CJIOBHE XHMHYECKOTO pPaBHOBECHS MHOTO(GA3HOH M MHOTOKOMITOHEHTHOM
cuctembl. O0beanHeHHoe Beipaxkenue | u 11 Hauan knaccuyeckoil paBHOBECHON TEPMOAMHAMHUKHI
B mudpepeHmaibHOM U HHTETPATBHOM BHJIe, 0COOCHHOCTH pPeaTn3allii B 3aMKHYTHIX TIPOIEccax
npeoOpa3oBaHMs PHEPTUH M BEIIECTBA. PacyeT M aHaIW3 OCHOBHBIX PAaBHOBECHBIX MPOIECCOB
CKaTHsl ra30B B KoMmImpeccope. PacueT MUHMMaNbHBIX 3aTpaT SHEPTUU B IpOLIECcCcax pa3/ieieHusl,

83



OXJIQXKICHUS W OXKIDKCHHsI Ta30B. [loMuTpomHBIA mporiecc, Kak 0000MAOIHMi MPOIece CxKaTHs
(pacmmpenus) razoB, IapoB U apOra30BbIX CMECEH.

Paszoen 2. Ananumuyeckuii annapam HepagHo8ecHbIX NPOYECccos8 NpeodPa308aHus SHepeUulL
u gewecmaa.

KonunuecTBenHas oleHka JUCCUITATUBHON (PYHKIIMH KaK Mepbl He0OOpaTUMOCTH Mpoliecca,
IPOTEKAIOIIET0 € KOHEYHOH CKOPOCTBIO. OKCEpPreTMUYEeCKMM METOJ aHalu3a CTElEHU
COBEPILEHCTBA YHEPrO-XUMHUKO-TEXHOJIOTMYECKON CHCTEMBI.

Teopust JOKanbHOTO paBHOBECHS ONHUCAHUS HEOOpaTHMMBIX mporeccoB. Cucrema
muddepeHIManbHbIX OalaHCOBBIX YPAaBHEHHMM MAacChl, SHEPrUU, SHTPOINUU U KHUHETUYECKHX
COOTHOILIEHUHN NJIs1 OTKPBITOM MaKpOCHUCTEMBI. AHAIUTUYECKOE U YHMCIEHHOE PEIIEHUE 3ITHUX
YPaBHEHUU JJIs1 ONIPEAEIICHUs BEIMUYHMHBI JIOKAJbHON U UHTETPAJIbHOW UCCUTIALIMY SHEPTUU NPU
TEUYEHUH BSI3KUX Cpel, TepMOIu(P(Py3HOHHBIX MPOIECCOB B MHOTOKOMIOHEHTHBIX CHCTEMaX.
DKceprust CTallMOHAPHOTO NOTOKA BEIIECTBA.

Paszoen 3. Tepmoounamuueckuii pacuem u aHaIu3 HEPAGHOBECHBIX NPOYECCOB CHCAMUSL
(pacwupenus) 2azos, napos u Napo-2a308blX CUCHEM.

DKcepreTuyecKuil MeETOJl OLICHKM CTEIEHM COBEPILIEHCTBA IIpOLecca: OINpeaesieHUue
BennuuHbl dKcepreTuaeckoro KIIJ[ pexuma paGoThl yCcTaHOBKU M MOUCK IMyTEH €ro MOBBIIICHUS
3a CYET BHYTPEHHUX SHEPrOpeECypCOB.

Pacuer (akTHueckux 3aTpaT SHEPruu B MpolieccaX KOMIPEMUPOBaHMs ra30B (IapoB) Ha
OCHOBE MHTETpaJibHbIX OaJaHCOBBIX ypaBHEHUN Macchl, IIOJIHOM SHEpPruu, SHTPOIUH,
KMHETUYECKOM M TNOTEHLHMAIBbHOW SHEpPruM, 3Kcepruu. KonaumdyecTBEeHHas OLEHKA BEIMYHMHbI
JUCCUNIAMA B OXJAXIAEMOM W HEOXJAXJAAEMOM CTYNEHH KOMIIPECCOPHOM YCTAHOBKH.
DHEPro’KOHOMUYECKOEe 000CHOBaHHE I1€IECO00PAa3HOCTH MHOTOCTYIIEHUATOr0 pexuma padoThl
kommpeccopa. CpaBHUTENbHBIN aHaIU3 CIOCOOOB OXJIAXAECHUS ra3oB (IIapoB) B JI€TaHAECPHBIX
YCTaHOBKAaX M JIPOCCENbHBIX YCTpoiicTBax. Pacuer BenuuuHBI H30TEpMHUYECKOTO 3ddexTa
npoccenupoBanus Jxoyis-ToMIicoHa Ha IpuMepe MOJENN HEUIEAIbHOTO ra3a.

Pazoen 4. Tepmoounamuueckue OCHOB8bI 3IHEP2OPECYpPCOCOEPEHCEHUsI 8 XUMUULECKOU
MexXHOJI02UU.

OHeprocoeperaromnye CUCTEMbl B XUMHUECKUX MPOU3BOJICTBAX MPEBPAILEHUS SHEPTUU U
BellecTBa. AHAJIN3 CONPSIKEHHOW CHCTEMBI, YTUIN3UPYIOIIEH HU3KOMOTEHIIMAIbHBIE TEIJIOBbIE
peECYpCHI, Ha IPUMEPE XOJIOJWIBHBIX MAalllMH U TEIUIOBBIX HACOCOB.

MeTo bl OIIEHKH 3HEPrOpPECYPCOB HAa OCHOBE MOHATHA dKceprun. CHHTE3 TEXHOIOTUN U
HHEPreTUUECKUX CUCTEM KaK OCHOBHOM NMPHHIIUI SHEprocoepeskeHus (Ha mpumepe Mpou3BoACTBa
aMMuaka u cy1aboi a30THOM KuCioThl). OCHOBHBIE MPOMBIIIJIEHHBIE CXEMBI MTOJIYUYEHUS X002 1
TpaHchopManuu TeIuIa. CpaBHUTENBHBIN TEXHUKO-DKOHOMHYECKUI aHaJIn3
napokommpeccuoHHbIX ([TKXM) 1 Temioncnonb3yonmx X0JI0MIbHBIX MAIINH.

4 O0bem yueOHOH TUCHMILINHBI

Bup yueoHoii padotnl Obbem ancnum LI
3E Akaj. 4 AcTp. 4

O01mas TpyA0eMKOCTb IV CHUILITHHBI 4,0 144 108
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[TpakTnueckue 3anstus (I113) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKON OATOTOBKU 0,44 16 12
CamocrosiTejibHas padoTa: 2,12 76 57
CamocTosTeTpbHOE H3YYCHNE Pa3/IeNIOB 212 76 57
JUCITUTLIAHBI
Bua konTposs:
IK3aMeH 1,0 36 27
KonraktHass ~ pabora  —  TpOMEXYTOYHAs

0,4 0,3
aTTecTanus 1,0
[ToaroToBKA K SK3aMEHY 35,6 26,7
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Buja uToroBoro KOHTpoOJIsi: ‘ JK3aMeH

AHHOTaUus padoyeii MPOrpaMMbl IMCHUILIHHBI
«Duznyeckasi XMMHUI»

1. Hdenb AMCHUINIMHBI — PACKPbITh CMBICII OCHOBHBIX 3aKOHOB, YIPaBJISIOIIUX XOJ0M
XUMHUYECKOTO MpoIecca, MOKa3aTh 00JacTH MPWIOKEHHUS ITHX 3aKOHOB M HAYYHUTh CTYACHTA
IPaMOTHO IPUMEHATh UX IMPHU PELICHUH KOHKPETHBIX TEOPETUYECKUX M IPAKTUYECKHUX 3a/ad,
MOHATh OCHOBHBIE KMHETHUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX MPOIIECCOB U POJIb
KaTaJln3a JAJIsl XUMUYECKOH TeXHOJIOTUH.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00yYaKOIIMiicCs JOKEeH:

Obnadoams CcleqyOIUMU KOMIIETEHIIMSMU U UHAUKaTopaMu ux poctwkenus: YK-1.1; VK-
1.2; YK-1.3; I1K-3.1; I1K-3.2; T[1K-3.3; I1K-4.1; I1K-4.2; TIK-4.3

3Hamy:

— OCHOBHBIE 3aKOHbl (DU3MUYECKOW XHUMHUM, B3aUMOCBA3b (U3MYECKMX M XHUMHUYECKUX
XapaKTEPUCTHK MPOLECCa;

— TyTH ONpEIeNieHUs] BaXHEWIINX XapaKTePUCTHK XUMHUYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOI'O BBIX0JIa MPOJIYKTa, CTETIEHU IPEBPALIEHNUS UCXOIHBIX BEIIECTB) U
BIIMSIHUSL PA3ITUYHBIX (PAKTOPOB HA CMEIIEHNE XMMHYECKOTO PABHOBECHS;

—  TEepPMOJAMHAMHYECKOE OIMCAaHHWE CBOMCTB MICATHHBIX M HEUICATBHBIX PACTBOPOB, MOIXOABI K
HaXO0XKJCHUIO MapLUAIBbHBIX MOJIAPHBIX BETMYUH KOMIIOHEHTOB PacTBOpA.

—  TEOpHIO rabBAaHUYECKUX SIBIICHUIA;

— TEOpUM KUHETHKH, IIYyTH TEOPETHYECKOr0 pacyera CKOpOCTeH XUMMUYECKUX peakuuil u
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

—  OCHOBHBIC YePTHl TOMOTEHHOTO M TETEPOT€HHOT 0 KaTalln3a, IPUIHHBI YCKOPEHHSI XUMUYECKOTO
npoliecca B MPUCYTCTBUU KaTalu3aTopa.

Ymemy:

— TIPUMEHATh TEOPETUYECKHE 3HAHHUA U OSKCIEPUMEHTAJIbHBIE METOJbl HCCIIEIOBAaHUS
(bu3nYeCKO XMMUU NP pelIeHUH MPO(PECCHOHAIBHBIX 33/1a4;

—  TpelncKa3bIBaTh M HAaXOAWUTh ONTHMAJIbHBIE YCIOBHUS MPOBEICHHUS XUMHUYECKOTO MpoIecca ¢
LEJIBIO MOJTYYEHUsI MAKCUMaJIbHO BO3MOXKHOTO BBIX0/1a HHTEPECYIOIIET0 MPOIYKTa;

— TPOBOJUTH AHAIM3 U KPUTUYECKH OIICHUMBATh IOJIyUYECHHbBIE SKCIEPUMEHTAJIbHBIC JIaHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BBIBOIbI HA 0a3€ MPOBEIEHHBIX ONbITOB.

— TPHUMEHATh TEOPETUYECKHE 3HAHWSA W OKCIEPUMEHTAJIbHBIE METOABI HCCIIETOBAHHS
¢u3nueckoil XMMHUM s pPELIeHUs BOMPOCOB, BO3HMKAIOIIMX MPH HM3YyYEHUH KUHETUKU
XUMUYECKHUX PEAKLUM;

— TPOBOJWTH AHAIHM3 M KPUTUYECKH OIICHWBATh IOJIyUYEHHBIE SKCIIEPUMEHTAIbHBIC NaHHbIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemw:

—  KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJOB (PM3MUECKOW XWMHUHM JUIS PEIIeHUs
KOHKPETHBIX UCCIIEOBATENILCKUX 3a/1a4;

— HaBBIKAMH OTPENEJICHUS] COCTOSHHUS PABHOBECHS M CAMOIPOHM3BOJIBHOTO HAIPABIICHHS
XMMHUYECKOT0 Tpoliecca;

— 3HAHUSAMHU OCHOBHBIX 3aKOHOB (PM3MUECKOW XMMHUHU JUISL COJIEpXKATeIbHON HMHTEpIpeTaliu
TEPMOJIMHAMHUYECKUX PACUYETOB,;

— METOJaMH OIIPENEICHUs] TOpPSIKa W CKOPOCTH PEAKIMH, YCTAHOBJICHHUS IJUMHUTHPYIOIIECH
CTaJIuM U MEXaHU3Ma U3y4aeMOl XUMUYECKON peaKIii;

— HaBbIKAMM  COCTABJICHUS  TaJbBAaHMUYECKUX  DJEMEHTOB I  Leled  ompeseseHHs
TEPMOJIMHAMHUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIETYEMOM peaKIlum;

— 3HAHUSAMH OCHOBHBIX 33aKOHOB XHMHYECKOH KHHETHKH, BIHMSHUS Pa3IHIHBIX (HaKTOPOB
(TemmepaTypbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEaKIIUH.
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3. Kpartkoe cogep:xanue TUCHUILIHHBI

Paszoen 1. Xumuyeckast TEpMOIMHAMHKA

1.1.  IlepBblii 3aKOH TEPMOAMHAMUKH

TepMonnHaMu4yeckue CHUCTEMbl U TEPMOAMHAMMUYECKHE MapaMeTpbl. DKCTEHCUBHBIE U
UHTCHCUBHBIC CBOWCTBa cHCTeMbl. TepMoauHamuyeckuil mnpouecc. OYHKIUU COCTOSHUSA U
¢ynkuuu mporecca. BHyTpeHHSs HEprusi U SHTaIbIM, UX cBoiicTBa. Temora u pabora Kak
dopmbl nepenaun sHepruu. PaGora pacummpeHust raza u nosnesHas pabora. DopMyIHMpOBKU
IIEPBOr0 Hayajla TEPMOAMHAMMKH. B3auMOCBS3b TEIIOTHI, paOdOThl U U3MEHEHUS BHYTpPEHHEH
SHEPruH B U30XOPHOM, M300apHOM U MU30TEPMUYECKOM Ipoleccax. TernnoeMKocTh BellecTBa —
M30XOpHas WK u300apHasi, MOJIsIpHAas, yenbHas. TerioeMKOCTh HealbHbIX I'a30B, B3AUMOCBS3b
MouisipHBIX TertoeMkocTeit Cp u Cv uaeanpHoro raza. TermmoBoit 3¢ pexT XuMUIecKoro mporecca.
OcHoBHOE cTaHAapTHOE cocTosiHUE. CTaHIapTHBIC SHTATIBIIMKA 00PA30BAHUS U CTOPAHUS BELIECTB.
[Tpumenenue 3akoHa I'ecca Ui BBIUMCIIEHUS TEIUIOBBIX 3()()EKTOB XUMHUECKUX U (U3UKO-
XUMHYECKHX TmporeccoB. CBs3b TemnoBbIX 3((EeKToB mMpu NOCTOSHHOM o00BEME M TpHU
HOCTOSIHHOM JJaBJICHUM.

1.2.  Bropoii 3aKOH TepMOJANHAMHKH.

Camorpou3BoIbHbIE M HECAMOIIPOU3BOJIbHBIE, 00OpaTUMble U HEOOpaTUMbIE, PABHOBECHBIE
(KBa3MCTAaTUYECKHE) U HEpaBHOBECHbIE Ipouecchl. @DOpMYIMPOBKM BTOPOro  Hayaja
TEPMOJIMHAMMKH. DHTPONUS KaK KPUTEPUH HAIPaBICHHOCTH CaMOIPOM3BOJBHBIX MPOLIECCOB U
paBHOBECHSI B M30JUPOBAHHBIX CHCTEMaxX. 3aBUCUMOCTb 3HTPOIMHU BEIIECTBA OT IapaMeTpoB
COCTOSIHUS (TeMIlepaTyphl, JaBieHusi, oo0bema). PacueT M3MeHEeHHsI HTPONUM B Pa3IMYHbIX
IpolLeccax, CBI3aHHbIX C ©3MEHEHUEM COCTOSTHUS UEAIbHOTO I'a3a, a TAK)KE YUCTBIX TBEPABIX WIN
xuakux BemecTB. OObenuHeHHoe ypaBHeHue | u Il 3akoHOB TepMoaMHAMMKH. DHeprus
[enpmromnbia u sHeprus [mO0ca kKak KpUTEpHUH HAMPABICHHOCTH MPOIECCOB M PaBHOBECHS B
3aKpBITBIX CUCTEMaX. XapaKkTepucTuueckue GpyHkuuu. Pacuer n3aMeHeHui CTaHapTHBIX SHEPT Ui
I'n66ca u ['enbMrospla B XUMUYECKMX PEAKLUAX IPU PA3IUYHBIX TEMIEpaTypax.

CucreMpl TEPEMEHHOI'O COCTaBa. YCJIOBHMSI pPaBHOBECUS U CaMOIIPOM3BOJILHOTO
IPOTEKaHUs Ipoliecca B CUCTEMAaxX IEPEMEHHOI0 COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MarepuanbHblii OanaHC XHMHYECKOM peaklMH, CTENeHb IpeBpalleHus, XUMHYecKas
nepeMeHHas. YpaBHEHHE U30TepMbl XUMUYecKol peakiuu (u3orepmbl Bant-I'odda). Anamus
YPaBHEHHS M30TE€PMBl Ul OINpPEAEICHUS HANpaBICHUS CaMOIPOU3BOJIBHOTO IPOTEKAHUS
XUMHYECKOM  peakuMM  OT  JJaHHOTO  HCXOJHOro  (HEpaBHOBECHOTO)  COCTOSIHUS.
TepMonuHaMuueckass KOHCTaHTa XMMHMUYECKOTO PAaBHOBECHUS M OMIIMPUYECKHE KOHCTAHTHI
xummnueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHEeHHUS HX CBSI3M [UIsl peakluu B H€albHOU
ra3oBoili cMecu. CMelleHne XUMUYECKOTO paBHOBECHUS MPHU M3MeHeHuH obuiero nasineHus (T =
const) u npu gobaBieHuu B cuctemy uHeptHoro rasa (T = const, P = const).

BnusiHue TeMnepaTypbl Ha KOHCTAaHTY XUMHYECKOTO PaBHOBECHS, YpaBHEHHs U300apbl U
M30X0Pbl XUMUYECKON peakliy. PacueT cpeiHero 1 HICTUHHOTO TEII0BOT0 3 (PeKTa XUMHUUECKUX
peaxkuui U3 3aBUCUMOCTH TEPMOAMHAMUYECKON KOHCTAaHThI paBHOBECHSI OT TeMIIepaTypsl. Pacuer
KOHCTaHT PaBHOBECHUS XUMHYECKHMX PEAKIMH W3 CTaHAAPTHBIX TEPMOJMHAMUYECKUX (DYHKIUI
BELIECTB. BpIUNCIIEHNE KOHCTAHT PaBHOBECHSI XMMUUYECKUX PEAKIIUH IO CIIPAaBOYHBIM JAHHBIM O
KOHCTaHTaxX paBHOBECUS peaKlMii 00pa30BaHuUsl COEMHEHHH U3 MMPOCTHIX BEIIECTB.

Pasoen 2. ®azoBble paBHOBECHS B OJJTHOKOMIIOHEHTHBIX CHCTEMax

2.1. d®azoBbie mepexoanrl W ¢dazoBas aUarpaMMa COCTOSHHUSI JJISI OJHOKOMITOHEHTHBIX
CUCTEM

da3za, KOMIIOHEHT, 4yuclio creneHed cBoOoabl. IlpaBuno a3 I'mbOca. Ilpumenenue
npaBuia (a3 ['mG6ca ans aHanmmza (Pa3oBBIX PABHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Juarpamma cOCTOSSHUSI OJHOKOMITOHEHTHOH CHCTEMBbI, €€ (a30oBble MOJS, JUHUU U TPOUHBIE
TOYKH, BBIPAXKAIOIIME COOTBETCTBEHHO OAHO(a3zHOoe, AByX(a3zHoe U Tpexda3zHOE PaBHOBECHS.
Hacpiniennsiii map, TeMieparypHas 3aBUCMMOCTb JJaBJI€HMs HACBHIIEHHOTO napa. Kputnueckast
TOYKA, KPUTHUYECKOE COCTOSIHME BEIECTBa, €ro OcoOeHHOCTH. YpaBHeHHe KiamelipoHa.
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PaBHOBecust ¢ ra3omoil (a3oii, ypaBHeHue Kuaneiipona-Kmaysuyca mns ommcaHus JTUHUN
UCTIAPEHUs U CYOJIMMAIIUH, UCIIOIb3yeMbIE TOMYIIICHHUS.

2.2. OnpeneneHne TepMOAMHAMUYECKUX QYHKIIUN TTporiecca Gpa3oBoro nepexoaa

IIpumenenne  ypaBHenus  Kilanelipona-Knaysmyca g pacdera  U3MEHEHMs
TepMOJMHAMHYECKUX (YHKIMM mpu (a30BbIX MpeBpalleHUsX. B3auMOCBS3b HSHTAIBIUN
IIJIABJICHUS, UCTIAPEHUS U BOSTOHKU B TPOMHOW TOYKE.

Pazoen 3. TepmoauHamMudeckas TeOpHs paCTBOPOB

3.1. OcHOBBI TEpPMOJUHAMUKHU pacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. Ilapuuanbabie MonsipHble BeJIMYUHBL. YpaBHeHHs ['n06ca-
Hrorema (BbIBOJ M aHaiu3). MeToAbl ONpeesieHHs MapuualibHbIX MOJISIPHBIX BEIUYUH (METOJ
KacaTeJbHBIX U METOJl OTpe3KoB). TepmonuHamMuuecke pyHKIIUYU CMEIICHHUS.

3.2. TepMoauHaAMHUECKOE ONKUCAHUE UI€ATIbHBIX U HEUJCAIbHBIX PACTBOPOB

WneanbHple  (coBepUIEHHBIE) pacTBOpPbl. XHUMHUYECKHNW MOTEHUMANT KOMIIOHEHTa
uaealbHOTO pacTBopa. TepmoauHaMudeckue (pyHKIUM CMEIICHHS IS WICaIbHBIX PacTBOPOB.
PaBHOBecue "waeanbHBIH pacTBOp-map", 3akoH Payns, rpaduyeckas MHTEpHpeTanus 3aKoHa
Payns. HeuneanbHbie (peasibHbIE) pacTBOPHI, TIOJIOKHUTEIBHBIC U OTPUIIATEIILHBIE OTKJIOHEHHS OT
uaeansHocTl (0T 3akoHa Paymst). Pacyer akTuBHOCTEH W palMOHAIBHBIX KOA((UIIMEHTOB
AKTUBHOCTH KOMIIOHEHTOB PacTBOpA.

3.3. KomnuratuBHble cBOHCTBA pa30aBIEHHBIX PACTBOPOB HENETYYMX BEIIECTB B JIETYYEM
pacTBopuTelie

KonnuraruBable cBoOicTBa pa30aBIIEHHBIX PACTBOPOB HENIETYYHMX BEIIECTB B JIETYUHX
pacTBOpuUTENAX (MOHMKEHHUE JABJIEHUs HACBHIIIEHHOrO Iapa pacTBOPUTENS HaJ PacTBOPOM IO
CPaBHEHHUIO C YUCTHIM PACTBOPUTEIIEM, ITOBBIIICHUE TEMIIEPATYpPbl Hauaja KUIIEHUS U IIOHUKEHUE
TEeMITepaTyphl Hayasa OTBEpACBaHUS pacTBOpOB, OCMOTHYECKOE JIaBJICHUE).
D0yIMOCKONUYEcKasi U KPUOCKOMHMYECKass KOHCTaHThI pacTBopurensi. OcMoc, OCMOTHYECKOE
JaBlieHUe, OOpaTHBI ocMoc. VIcronb30BaHME KOJUIMTATHBHBIX CBOMCTB JJISl ONpEACICHUs
MOJISIPHOM MaccChl, CTETIEHU IUCCOLMALUN WU CTEIIEHU acCOLMAIlUi PACTBOPEHHOTO BELIECTBA.
Pa3zoen 4. ®azoBbie paBHOBECHUS] B MHOTOKOMITOHEHTHBIX CHCTEMax

4.1. PaBHOBecCHE KUIKUN pACTBOP - HACBIILIEHHBIN Map» B IBYXKOMIIOHEHTHBIX CUCTEMAaX.

JluarpaMMbl  «IaBJIICHUE-COCTaB»,  «TEMIIEPATypa-CoCTaB», «COCTaB  I1apa-CoOCTaB
KUAKOCTW» JUIsl HUJICANbHBIX M HEWACaNbHBIX pacTBopoB. Ilpumenenue npasuna ¢a3 k
uccleoBaHuI0 auarpamm. 3akoHbl ['n66ca-KoHoBanoBa. A3zeorpomnusi, TepMOJIUHAMHUYECKOE
ycioBHe TOUYKH aseorpona. [IpaBuiio peraara. @u3NKO-XMMUYECKUE OCHOBBI PA3CIICHUS KU IKUX
cMeceill MeTo/1aMU NEPETOHKH U PEKTU(UKAITUH.

4.2. PaBHOBECHE KUJKOCTH-TBEPI0E» B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

TepMuueckuil aHaau3, KpPUBBIC OXJIAKIEHUSA, IOCTPOCHHUE IUArpaMmbl IUIABKOCTH IIO
KpUBbIM oxJiaxaeHus. CucTteMbl € OrpaHUYEHHOW M HEOrPAaHWYEHHOH pacTBOPUMOCTHIO
KOMITOHEHTOB B TBEPJIOM COCTOSTHUH. JlarpaMMbl MIaBKOCTH U30MOP(HO KPUCTAIITU3YIOLIUXCS
BeleCTB. JluarpaMMbl IIJJaBKOCTH CHCTEM C OIPAaHWYEHHOM pPACTBOPUMOCTBIO B TBEPAOM
COCTOSIHUM. OBTEKTUYECKOE M IIEPUTEKTHYECKOe paBHOBecHd. OlpeneneHue cocTasa
ABTEKTUYECKOW JKUIKOCTH MOCTpOeHHEM TpeyroyibHuka Tammana. [lpumenenue npaBuna ¢a3
['n66ca x uccaenoBaHuio (Ha30BBIX PABHOBECHIH.

Paszoen 5. Xumnueckasi KHHETUKA

5.1. ®opManbHas KHHETHKA

OcHoBHblE TOHATHS (OPMaJbHOW KHUHETHKU: CKOPOCTh XHUMHUYECKOW peakluu,
MOJIEKYJISIPHOCTh, YaCTHBIA M OOmui mopsaok. OCHOBHOW MOCTyIaT XMMHUYECKOH KUHETHKH,
KMHETUYECKOE YpaBHEHUE CKOPOCTH peakiuu. KoHCTaHTa CKOPOCTM XMMHYECKOM pEeaKIuH,
Pa3MEpPHOCTb KOHCTAHTHI CKOPOCTU. METOIbI ONpeesIeHH s CKOPOCTEN XUMUYECKUX PEAKLIUN.

Kunernka mpocTeix U ¢GopManbHO MHPOCTHIX OJHOCTOPOHHHUX TOMOTE€HHBIX DPEaKIIHM.
Peakuuu nepBoro, BTOporo u TpeTbero nopsaakoB. Juddepeniuanbias 1 MHTErpajibHas GopMbl
KMHETUYECKUX YPaBHEHUU, KMHETHUYECKUE KpHBbIC. JIMHEWHOE NpeaCcTaBiIeHNE KUHETUYECKHUX
KPUBBIX I PEAKUUH pa3au4HbIX MOPSAAKOB. Bpems momymnpespaiieHus. Peakuuu HyneBoro
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nopsiaka. Metonq u30bTka (M3omsauuu) OcCTBanbAa ONPEAENCHHMsS YacTHBIX IOPSAIKOB IO
COOTBETCTBYIOLIEMY peareHty. JuddepeHunanbuble U UHTErpalbHbIE METOIBI OINpEIeICHUS
NOPSIIKA PEAKLIMH.

5.2. BingHue TemnepaTypbl U HAIMYUSA KaTalu3aTopa Ha CKOPOCTh XUMUYECKON peaKuu

Bnusiaue temnepaTypsl Ha CKOPOCTb XMMUYECKOH peakLMU, MPUOIHMKEHHOE IPaBUIIO
Bant-Todpda. VYpaBuHenue Appenuyca B JudQepeHIHaTbHON M HHTErpalibHOM  (opme.
O¢ddexkTnBHAs SHEpPrusi AaKTUBALUMU M HPEIIKCIOHEHLUUAIbHBIH MHOXHTEIb, METOABI HX
OIpeEeNICHUs U3 IKCIIEPUMEHTAIbHBIX TaHHBIX.

OcCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTUYECKUX peakuui. BimsHue kartaimsaropa Ha
TEPMOJMHAMHYECKUE U KUHETUYECKHE ITapaMeTphl PEAKI1H.

4. O0beM y4eOHOM AUCHUILIMHBI

Bun yaeOHOM paboThI 3E Akaj. 4. Actp. 4.
OO01mast TpyA0€MKOCTh TUCIUATLITHBI 5,0 180 135
KonTtakTHasi pa6oTa — ayIHTOPHbIE 3aHSATHA: 2,225 80 60
Jlekuun 0,89 32 24
[TpakTueckue 3anstus (I113) 0,445 16 12
Jlaboparopusie padboTsr (JIP) 0,89 32 24
CamocronTeanbHas pa6ora 2,775 99,8 74,85
[ToaroToBka K J1abopaTopHBIM paboTaM 45 34
KoHTakTHas camocTosTenbHas paboTa 2,775 - -
CaMoCTOsATeIbHOE U3YUICHHE PA3/ICIIOB TUCITUTUTHHBI 54,8 40,85
Buabl KoHTpOJIA:
3ager - 0,2 0,15
KonTakTHas paboTa — mpoMexyTo4Has aTTeCcTalus - 0,2 0,15
Bu MTOroBOro KOHTpOJIS: 3auer

AHHOTanus padoyeil NporpaMMbl AU CHUILIMHBI
«IIpouecchl ¥ anMapaTbl XUMHYECKOH TEXHOJIOTHID

1. Heap AMCHUIUIMHBI - BMECTE C AMCHUILTUHAMH OOIIEH XUMHYECKOW TEXHOJOTHH,
XUMUYECKHUMH TPOIECCAMH W pEaKkTopaMd W JPYTUMH, CBs3aTh OOIICHAYYHYIO U
OOIIEMHKEHEPHYIO TOATOTOBKY XHWMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO IMpPH TOJArOTOBKE
0akayaBpoB 10 JAHHOMY HAIMPABICHHUIO IS HAYYHO-HCCIIEIOBATEIBCKON W MPaKTHYCCKON
paboThl HA MPEAIPUITUSIX.

2. B pe3yJabTare n3yuyeHus JUCIHUIIUHBI 00yYAIOMIMIACSI T0JIKEH:

OO6nangaTh cneayoUMMI KOMIETCHIIUAMU:

YK-1.1, VK-1.2, YK-1.3; T1K-3.1, TTIK-3.2, TTK-3.3.

3namu:

—  OCHOBBI TEOPHH TIEPEHOCA UMITYJIbCA, TEIIA M MAaCCHI;

—  TPUHLUIB PU3UIECKOTO MOJICTHPOBAHUS MPOIIECCOB;

—  OCHOBHBIC YpaBHEHUS JABWKCHHS KUIKOCTEH; OCHOBBI TCOPHUH TEIUIONIEpEIavu;

— OCHOBBI TEOPHUH Maccomepefaud B CHCTEMaxX CO CBOOOJHOW M HEMOJABIKHOM TpaHUIICH
paznena ¢as;

—  THUIOBBIE TIPOIECCHl XUMUYECKON TEXHOJOTHH, COOTBETCTBYIOIINE allMapaThl U METOIbI UX
pacuera;

—  METOJbI MOCTPOSHUS SMIIUPUIECKUX H TEOPETHUECKUX MOENeH XUMUKO-TEXHOJIOTHUECKUX

IIPOIIECCOB.
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Ymemn:

—  OINpEAeNsTh XapaKTep ABUKCHHUS KUIKOCTEH U Ta30B;

—  OIpelessTh OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB TEILIO- U MaccoIepe1adH;

—  pacCYMTHIBATH MapaMeTPhl U BBIOUPATH anmapaTypy JUisi KOHKPETHOTO TEXHOJIOTUIECKOTO
nporecca;

—  pacCUHMTHIBaTh OCHOBHBIE XapaKTEPUCTUKH XHMMHUKO-TEXHOJOTHYECKOTO  IMpolecca,
BBIOUpATh PAllMOHATIEHYIO CXEMY.

Braoemy:

— METOJaMH TEXHOJIOTMUECKHUX pPAacueTOB OTIENIbHBIX Y3JI0B W JeTajlled XUMHUYECKOTro
000pyI0BaHNS;

—  HaBBIKAMH NMPOECKTHUPOBAHUS TUIIOBBIX alllapaTOB XUMUYECKOU MPOMBIIIJICHHOCTH;

— METOJaMH  OMNPEACTCHUS  PAMOHAIBHBIX  TEXHOJIOTUYECKUX  PEKHUMOB  pabOTHI
000opyI0BaHuUs.

3. Kparkoe coaep:xxanue JUCUMIJIMHBI.
Pazoen 1. I'uopoounamuueckue npoyeccol u annapamol XUMU4eCKoU MmexHoI02UU.
1.1. Brenenue B qucuuiuinHy. OCHOBHBIE IOHATUS U ONPEIEICHUS.

[Mpenmet mucrurummHb «IIporiecchl U anmaparbl XMMHUYeCKOi TexHoaoruny. Kiraccupukamms
npoueccos. HenmpepriBHBIE U IEPUOAUYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE IPOLIECCHI.

OcCHOBHbIE 3aKOHOMEPHOCTH HIPOLECCOB M OOIIME NPUHLUIBl pacyera arnmnaparoB
XUMHYECKON TEXHOJIOTHH.

Kunkoctu u rasel. Knaccudukamus sxunkocreid. WaeanbHas >xuakocts. KarenpHble U
ynpyrue xuakoctu. Cuibl, AEUCTBYIOUIME B JKUAKOCTU: MAacCCOBBIE W IIOBEPXHOCTHBIE.
HanpspkeHus B AKUAKOCTAX M razax (TaHr€HLIMaJIbHble U HOpMaJibHbIE). CBONCTBA KUJIKOCTEH.

Mozens HenpepbIBHOI cpebl. [IoHATHE (hH3HYECKOro 3JeMEeHTapHOro 00bema.

1.2. OcHOBBI TEOpUH TIEPEHOCA.

OCHOBBI TEOpUHU SIBIIEHUI NEpEeHOca: aHAIW3 MEXaHU3MOB, MOJEIUPOBAHUS U pa3padOTKU
0000MIEHHBIX METOOB pacueTa I'HIPOMEXaHNYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX MTPOIIECCOB U
annaparoB. OEHOMEHOJIOTMYECKHE 3aKOHBl IIEPEHOCAa HWMITYJIbCa, MacChl UM DHEPIHUU.
MonekynsipHbIii ¥ KOHBEKTHBHBIM mepeHoc. OOlme 3aKOHOMEPHOCTH T'HAPOJWHAMUKH,
TEIUIONEPEIauy U Maccornepenaui. B3auMocBsA3b THX POLIECCOB B IPOMBILIEHHOH anmnaparype.
Ponb siBneHunit nepenoca npu XMMUYECKUX MPEBPALLICHUSIX.

MarepuanbHble U 3HEpreTuYecKre (TEIIoBbIe) OalaHChl; ONpeAeICHHE MACCOBBIX TOTOKOB
DHEPreTUYECKUX 3aTpaT. YCIOBUS pPABHOBECUS U OIPEACIICHHE HAIpaBICHUS IIPOLIECCOB
nepeHoca. OOmMii BUJ ypaBHEHHH CKOPOCTH MPOLIECCOB; JBHXKYIIME CHUJIbl U KHMHETHYECKUE
KO3 dUIMEeHTHI. JINMUTUPYIOIINE CTAIUH.

1.3. TunpocraTtuka.

Juddepenunansuple  ypaBHEHUs: paBHOBecusi Oinepa. [lokosimasicss XUAKOCTH MOJ
JeicTBUEM cuibl TsbKecTH. OCHOBHOE ypaBHEHHE TMAPOCTATUKH. IIpakTHueckue NmpuUIIoKeHUs
OCHOBHOT'O YPaBHEHHUsI THIPOCTATHUKH.

1.4. TunpoauHamuKa.

bamaHc cun pu ABMKEHUU BSI3KOW HEC)KMMAEMOMW JKHUJKOCTU. Y PaBHEHHE HEPa3pbIBHOCTH
(crutomHOCTH) TOTOKA. YpaBHeHue HaBbe-CTokca 1 ero pu3nuecKuil cMbIci.

[Tonobnoe mnpeobOpa3zoBanue ypaBHeHuss Habbe-Ctokca. be3pasmepHbie mnepeMeHHbIE -
KPUTEPHH THAPOIMHAMHUYECKOro mnoaodus (Ditnepa, Peiinonbaca, @pyaa, roMOXpOHHOCTH), UX
buznyeckuit CMbICIT; MapaMeTpuyeckue kpurepun. KpurepnaibHoe ypaBHEHUE TBUKEHHS BA3KOM
KUAKOCTH.

VYpaBHeHHE NBWKCHHS Oijiepa. DJHEPreTHUECKU OaJlaHC CTAIlMOHAPHOTO JBMIKEHUS
UJCANbHOU KXUAKOCTH. YpaBHEHHE bepHyImu s UACAIBHOW M peanbHOM XKUAKOCTH. Ero
MpaKTUYECKHE TpUIOKEeHUs (ucTtedeHue xuakocred, Tpyoka Iluto-Ilpanarns). [IpuHiumns
U3MEPEeHUs  CKOpOCTel M pacXoJI0OB  JKUAKOCTH  JIDOCCENbHBIMHM  HpubOpamMu U
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ITHEBMOMETPUYECKUMHU TpyOKamu. OmnpeneneHue pacxoJoB MPH HUCTEUEHUM XHUIKOCTEH depes
OTBEPCTHS WIN HACAJKH.

['maponnHaMuyecKUe PeKUMBI ABHKEHUS AKHUIKOCTEH: JIAMUHAPHBIN U TypOyJIE€HTHBIH.

Uucno PeitHoNbaCa M €ro KpUTUYECKHE 3HAa4YeHUsA. MexaHu3Mbl JIAMUHApHOTO U
TypOysneHnTHoro TeueHui. Ilonsatue typOynentHocTH. IlpencraBieHuss 0 THAPOANHAMHYECKOM
MOTPaHUYHOM CJIO€ NP TEYECHUH 110 TPyOaM M KaHajlaM U IPpU OOTEKaHUHU Tell.

PacueT nquamerpa TpyOOIIpOBOIOB U allIapaToB; BEIOOP CKOPOCTEH IOTOKOB U ONTUMAIBHOTO
auameTpa TpyOOIpoBOIOB.

Pacnpenenenue ckopoctell mo paauycy TpyObl HOCTOSHHOIO CEYEHMs IPU JAMHUHAPHOM
CTallMOHAPHOM TE€UYECHUU.

Teuenne B TpyOax u kaHanax. OnpenessiolMil MonepeuHslid pa3Mep NOTOKa B KaHajlaxX
POU3BOJILHON (POPMBI: TUAPABIMYECKUHA painyc, SKBUBAJICHTHBIA JHAMETP.

['mapaBnuyeckoe CONPOTUBIICHHE IPU TEYEHHUHM >KMIKOCTEH M ra3oB. Pacuer morepp Ha
Tperne (ypaBHenue [lapcu-BeiicOaxa) u Ha MecTHbie comnpotuBieHUs. COOTHOIICHUS U
HOMOT'PAaMMBI 15 pacueTa Ko GUIMeHTa TpeHUs. 3aBUCUMOCTH MEXKAY pacXo/l0M U MepenajoM
nasiieHus. Pacuer Hamopa Ui mepeMelleHHsl JKUIKOCTEH uepe3 CHCTeMy TpPyOOIpOBOJIOB U
anmnaparos.

1.5. Ilepemenienne >KuIKOCTEH.

[lepemenienre UAKOCTEH € IOMOIIBIO MaIllMH, MOBBIMIAOMMX AaBieHHE. OObeMHbIE
(mopiIHEBbIE, POTALIMOHHBIE U Jp.) U JUHAMUYECKHE (LEHTPOOEkKHbIE, OCEBbIE U Jp.) HACOCHI.
OcHOBHBIE MapaMeTpbl paboThl TUAPABIMYECKMX MAalIMH: IPOM3BOJUTEIBHOCTb, HAIop,
moiHocTs, KIT/I.

Pacuer Hanopa u motpe0GiisseMol MOIIHOCTH; NoA0Op ABUrarens K Hacocy. Ompenenenue
JIOIIyCTUMOM BBICOTBI BCACBIBAHMS. SIBIIEHNE KaBUTALMU U €0 IIPEAOTBPALCHUE.

OcobeHHocTr paboThl, CONOCTaBIEHUE U 00IaCTH IPUMEHEHHS OCHOBHBIX THUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPUIHEBBIX (IUIyHXKEepHBIX) U Ap. CBa3p Hamopa, MmomHoctu u KIIJ ¢
IPOM3BOIUTENBHOCTBIO (XapaKTepUCTUKU HacocoB). PaboTa HacocoB Ha ceTb M UX BBIOOP;
peryaupoBaHue NPOU3BOAUTEIBHOCTH.

Paszoen 2. Tennosvie npoyeccol u annapamsi XUMU4ecKol mexHoI02UlU.
2.1. OcHOBHBIE TIOHSATHS U ONIPEACIICHHsS] B TETUIONEpeIaye.

OCHOBHBIE TEIIOBBIE IPOLECCHl B XUMUUYECKOM TEXHOJOTHH: HArPEBAHHE U OXJIAXKACHHE,
KOH/JICHCALHs ITAPOB ¥ UCIIAPEHUE JKHUJIKOCTEH.

CrannoHapHBIi ¥ HECTALMOHAPHBIA TEPEHOC TEIUIOTHL. TeMIlepaTypHOE Ioje, TPajueHT
TEMIIepaTyphl U TEIJIOBOM MOTOK; TEIUIONEpeaada U TeINIooTAa4a. TeMnepaTrypornpoBOIHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPEIBI.

2.2. IlepeHoc sHEepruu B popMe TETIOTHI.

TennoBoil GanaHc Kak YacTHBIM cilyyail sHepreTmueckoro OanaHca. OmnpeneneHue TEIIOBOM
Harpy3Ku anmnapara NpU HU3MEHEHMU M 0e3 U3MEHEHHUs arperatHoro coctosHus. Pacxon
TEIJIOHOCUTEIIEH.

JuddepenunansHoe ypaBHEHHE NIEpeHOCa 3HEPTUU B (hopMe TEeIuloThl, ypaBHeHue Dypbe-
Kupxrocga 1 TennonpoBoaHOCTH.

CranvoHapHBIN EPEHOC TEIUIOTHI Yepe3 IUIOCKUE M HHUIMHIApUYeckue creHku. CodyeTaHue
MEXaHU3MOB MIEPEHOCA TETIJIOTHI (TETIONPOBOIHOCTH, KOHBEKIIUH, U3TYUCHNUS).

KoHBeKTHBHBIN ITepeHOC TEIUIOTH. be3pasmepHble nepemennbie — uncna Hyccensra, [leke,
[Mpanarns, I'pacroga, @ypee. Pacuer kKodpPHUIMEHTOB TEIUIOOTAAYM TPU BHIHY)KICHHOH U
€CTECTBEHHON KOHBEKIIUU.

TennmooOMeH mpu HM3MEHEHUM arperaTHoro cocrostHua. Kowpencanus mnapos. dopmyna
HyccenbTa. TerooOMeH nmpu KUMEHUH.

PaguanTHsIi TEmonepeHoc. BzanMHoe usnydenue Ten. PainaHTHO-KOHBEKTUBHBIN IEPEHOC
TEIJIOTHL. Pacuer moTeph TEIIIOTHI anmapaTaMd B OKPYXKAOIIYIO CPey W TEIUIOBOM M3OJISALHH.
OcCHOBHOE ypaBHEHHE TEIJIONEPENAYH.

2.3. Tentonepenada B MOBEPXHOCTHBIX TETUIOOOMEHHHUKAX.
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Temonepenayua B MOBEPXHOCTHBIX TEIMJIOOOMEHHUKAX. AJAUTUBHOCTH TEPMHUYECKHUX
conpotuiieHni. CpeaHss ABWKyILAs cuia Teronepenadn. OnpeneneHue cpeaHe IBUKYLIEH
CWIbl B anmaparax pas3jdu4yHbIX KOHCTPYKIMH. B3auMHOe HampaBieHUE JBUKEHUS
TeIIoHOoCcUTENEH. PacueT noBepXHOCTH TENII00OMEHHUKOB.

CnocoObl TOABOJA M OTBOJA TEIJIOTHI B XUMHUYECKOW TexHouoruu. TpeboBaHus,
OpeabaBisieMble K TeruoHocuTensiM. OO0OrpeB BOJISHBIM IapOM, BBICOKOTEMIIEPATYPHBIMHU
OpPraHMYECKUMHU TETUIOHOCUTENSIMHU, TOMOYHBIMU razamu. CrocoOwl anekrpoodorpeBa. OTBOI
TEIUIOTHI BOAOMH, BO3AYXOM U HU3KOTEMIIEPATyPHbIMU TEIJIOHOCUTEISIMHU.

TemiooOMeHHble anmapaThl; uX kiaccupukanua. OCHOBHBIE THIIBI MOBEPXHOCTHBIX
TETIO0OMEHHUKOB (TpyOYaThie, IIIACTUHYATHIC, allllapaThl C MEPEMEIIMBAIOIIUMH YCTPOHCTBAMU
u T1.0.) CMmecurenbHble TEMJIOOOMEHHHUKH: TpaJupHH, KOHIEHCATOpbl cMenieHus. Brioop
ONTUMAJIBHBIX KOHCTPYKIIMUA M yCIOBUH SKCIUTyaTalluu TEIUIOOOMEHHBIX armapatoB. OCHOBHBIE
TEHJCHIIMH COBEPIICHCTBOBAHUS TEIJIOOOMEHHBIX alapaToB.

Pasoen 3. Ilpoyeccvl u annapamul pazoeneHusi 20MOSEHHbIX CUCEM (OCHOBHblE MACCOODMeHHble
npoyeccwl).
3.1. OcHOBHBIE NOHSTHS U ONPEEIICHUSI B Maccollepeiaye.

Knaccudukanus nporeccoB maccooOMeHa. OCHOBHBIE MOHATHUS U omnpeaeneHus. [Ipomeccs
€0 cBOOOIHOM M (PMKCUPOBAHHOW IpaHUIleH pa3zena ga3 u ¢ pa3aemstomei Gpas3bl IeperopoaKon
(memOpanoit). Hocutenu u pacnpenensemblie BemectBa. CriocoObl BeIpaXKeHUs cocTaBa (as.

OU3NKO-XUMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolleccoB. PaBHOBecHbIE YCIOBHUS U
ompejieNiecHue HampaBlieHUs TMepeHoca BemiectBa u3  (assl B ¢a3y. Koaddumments
pactpenenenus. [IonaTre o macconepenaye 1 MacCoOTAAYE.

KoHnenTpannonnoe mose, rpaJueHT KOHICHTPAIUU, OOMIMA U yIENbHBIA MOTOK MAcCCHI.
MonexynsipHas 1uhdy3ust B )KUAKOCTSX, razax (mapax) ¥ TBEPIBIX TEIax.

3.2. MexaHu3Mbl IEpEHOCA MACChI.

VYpaBHeHHE HEPA3PBIBHOCTH JUISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepenunansHoe ypaBHeHHE KOHBEKTUBHOTO MIEPEHOCA MACChl B OMHAPHBIX Cpejax.

Juddy3noHHBII MOTPaHUYHBIA CII0H; MPO(UIN KOHIICHTPALUK U CKOPOCTEH B MMOTOKAX.

Koadduuumentsr Maccoornaun. OCHOBHBIE MOJEIbHBIE MPEJACTABICHUS O MEXaHHU3Me
MacCOOT/Iauu.

MonenupoBanue KOHBEKTMBHOTO MaccooOmena. YUucna Hyccenbra, Ilexne, Ilpanats,
®ypbe U JIp., UX PUINYECKUI CMBICII, aHAJIOTHH C TEIUIOBBIM MOA00MEM MPUMEHUTENIBHO K Ta3am
u xuakocTsaM. Pacder koddduiMeHTOB MaccooTnayu B ammaparax paslIddHbIX THIIOB II0
YpaBHEHUSAM ¢ O€3pa3MepHBIMU NTEPEMEHHBIMHU.

Macconepenaga. OcHoBHOe  ypaBHeHME Macconepenadud. COOTHOLIEHHE  MEXAY
Kod(puIMEeHTaMl  Maccolepesaud Y MacCoOTAaud,  aJJUTUBHOCTb  JU(PPY3MOHHBIX
conpoTtuBieHuil. MHTeHCHuKanus Macconepesayd MyTeM BO3JEHCTBUS HA JMMUTHUPYIOILYIO
CTaUIO.

Bnusaue ycnoBuii  (Temmeparypbl, JaBIEHHUS, KOHIEHTpAaluil) Ha HaIpaBlICHUE
MaccomepeHoca Ha mpuMepax adbcopOIru; MPUHIUITBE BEIOOpa aOCOPOEHTOB.

3.3. ®a30B0€ paBHOBECHE.

MartepuanbHblii  OanaHC HENPEPHIBHOTO YCTAHOBUBILIEIOCS Ipolliecca MpU  Pa3IUUHbIX
croco0ax BbIPRKEHUS COCTABOB (a3 M UX pacxoJI0B; YpaBHEHHs paOOuuX JTMHUH.

[IpenenbHbIe KOHIEHTPALIMU PACIIPEAETIIEMOr0 KOMIIOHEHTAa B OTAAIOIIEH U M3BJIEKArOIIen
¢dazax 1 TPOTUBOTOYHBIX IPOLECCOB. MaKCHMalbHO BO3MOXKHASl CTENEHb W3BIICUEHUS,
MUHHUMAJIbHBIA U ONITUMAJIBHBIA PacXO bl U3BJIEKAIOMIEH (a3bl.

3.4. Merobl pacyeTa pa3MepoB MaCCOOOMEHHBIX KOJIOHHBIX allaparos.

Pacyer mnomnepeuHoro ceueHus (AuaMmeTpa) KOJIOHHBI; TMpEAENbHO JONycTUMas U
HKOHOMHUYECKH ONTHMaJIbHAsl CKOPOCTH CILIOUIHOM (a3bl.

PanmonanpHbli BEIOOP B3aMMHOTO HAIpaBlIEHUs JABMKEHUS (a3 U OpraHU3ally MOTOKOB B
MaccOOOMEHHBIX ammaparax. PacueT MaccOOOMEHHBIX MPOLIECCOB U alIaparoB JUI CUCTEM C
OJIHUM pacIpeiensieMbIM KOMIOHeHTOM. OCHOBBI pacueTa BhICOThl MaCCOOOMEHHBIX arapaToB €
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HENPEPBHIBHBIM U CTYNEHYaThIM KOHTAakTOM (a3. /IBa OCHOBHBIX METO/a pacuera: Ha OCHOBE
K03 PHIIMEHTOB Macconepeaud U Ha OCHOBE MOHSATHS TEOPETHUYECKOW CTYIEHU pa3fesieHHs.
[TonsTue 4yucina eIWHUI] MEpEeHOca U BBICOTHI €AMHHUILBI NepeHoca. DakTop Macconepeaayu.
Cpenusisi IBHOKYILAS CHIIa Maccoriepeadn. BiausiHue npojoapHOro nepeMeInBaHus Ha CPEIHIOI
IBUXKYIIYI0O cuily Maccomepenaun. [lpouenypa pacuera, ocHOBaHHas Ha 00BEMHBIX
ko dunrenTax macconepenauu. I'padhudyeckuii 1 aHATUTUIECKUN METO/IBI pacyeTa.

Pacyer BBICOTBI MacCOOOMEHHBIX amMaparoB CO CTYNEHYAaThIM KOHTakToOM  (as.
OddextuBHoCcTh cTyneHu mo Mapdpu. CBsa3p uncna eauHuIl nepeHoca u JiokaabHoro KITJ
ctynienn no Mopdpu. UucneHHBIH pacueT «OT CTYNEHH K CTYNEHW» MU ero rpadudeckas
WHTEPIPETALMS C UCIOIb30BAHUEM «KUHETUUYECKOW JIMHUU». Y4eT CTPYKTypbl IOTOKOB U KII/]
tapenku. OCOOEHHOCTH pacueTa TapeibyaTbhlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUYECKON
Tapenk. Yncno NeHCTBUTENbHBIX U TEOPETUYECKHUX TapesloK. DPPEKTUBHOCTD TaPENIKH.

PanmonanpHblif BEIOOP B3aMMHOT'O HAIpaBlIEHUs ABMKEHUS (a3 U OpraHU3aluy MOTOKOB B
MacCOOOMEHHBIX ammaparax.

3.5. AGcopOrrusi.

OOmme TPUHIUIBI YCTPOWCTBA M KJiacCH(UKAIUS anmapaToB I MacCOOOMEHHBIX
MIPOLIECCOB B cucTeMax ""ra3 (map)-xKuakocts". OCOOEHHOCTH KOHCTPYKIIMA aOcopOepoB.

OcHOBHBIE TUIIBI U 00JTACTH IPUMEHEHHUS a0COpOEPOB: HACATOUYHBIE U TAPEIbYaThIC KOJIOHHBI,
anmapatbl CO CIUIOIIHBIM U  CEKI[MOHHPOBAHHBIM 0apOOTaXHBIM CIIOEM, ammapaThl C
JVICTIEPTUPOBAHUEM KHIKOCTH.

CxeMbl  aOCOpPOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBIJCJIGHHEM H3BJICYEHHOTO
KOMIIOHEHTa M pereHeparmerd abcopOeHTa (mecopOmmel NpW TOBBIIICHHOH TeMIeparype,
MOHIKEHUEM JIaBIICHUS, OTAYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Auctmuisiuums. Pextuduxanus.

Paznenenue auctuisiMen KUIKUX TOMOT€HHBIX CMECEl M CXKMKEHHBIX T'a30B; 00JIacTH
NPUMEHEHHS U OCOOCHHOCTH IPOBEICHUS MPOLIECCOB MPU PA3IMYHOM JaBJICHHH.

[TapoxuakocTHOE paBHOBECHE MJIsi CHCTEM C IOJTHOW M OTrpaHMYEHHOM B3aMMHOMN
pacTBOPUMOCTBIO M €r0  BJIMSHME HAa  BO3MOXHOCTh  pa3[elieHUs  KOMIIOHEHTOB
TUCTUUIAMOHHBIMU MeTo/IaMH. PacueT paBHOBeCHs IS MJI€aJIbHBIX OMHAPHBIX CMECEH.

[Ipoctass u ¢pakuvoHHas MEpPEeroHKa; IMeperoHka c Aeduermanueit. MarepuanbHbII
OanaHc, pacdyeT BbIX0JIa MPOJYKTAa U €ro CPeHEro COCTaBa MpH MEpPEroHKe OMHAPHBIX CMECEH.
Cxembl YCTaHOBOK. TeruioBble OalaHChl M pacueT pacxoJ0B TEIJIOHOCHUTENEH sl JTUX
IPOIIECCOB.

Pextuduxanus. ®U3NKO-XMMHUYECKHE OCHOBBI U OCOOEHHOCTH YCIOBUH NPOBEACHUS
nporieccoB. CxeMbl YCTaHOBOK JJIsi HEMIPEPBIBHOW U MEPUOANYECKON peKTH(PHUKAIUN OMHAPHBIX
cMmeceil. OcoO0eHHOCTH yCTPONCTBA anmnapaToB (HacaJOYHBIX M Tapeab4yaThIX KOJIOHH) U BhIOOpa
PEKUMOB UX PAa0OTHI TMpH peKkTHPHUKAMU (Mo cpaBHeHHIO C¢ abcopOuumeit). OcobeHHOCTH
yCTpOMCTBA U BapHaHThI pabOThI HcTIapuTesel U 1edaerMaTopos.

MogenupoBaHie U pacyeT IpPOLECCOB U anmapaToB MPHU HENPEephIBHOM peKTH(UKaLUu
OouHapHbIX crucTteM. OCHOBBI YHCIEHHOTO W TpadoaHaTUTHYECKOTO METOJ0B. MaTepualbHBINA
O6anmanc. PaOGoume mnuHuMu. OrmpeneneHue MUHUMAIbHOIO M pabouero (paermMoBoro uucia.
TennoBoii 6amaHCc U pacdeT PacxoJ0B TETUIOHOCHUTENEH. [IPpUHITUIIBI TEXHUKO-3KOHOMHUYECKOU
ONTUMH3AIMM TpU pacdyere pabodero (rermMoBoro 4Yucia, pasMepoB ammaparypbl U
DHEpreTHdeckux 3arpar. OCHOBBI pacyeTa Tapelb4yaThblX M HAcaJO4YHBIX PEKTH(UKAIMOHHBIX
KOJIOHH.

Paszoen 4. Ilpoyeccvi u annapamsl pazoeneHusi 2emepo2eHHuIX cucmem (OCHOBHble
2UOpOMexanuyecKue npoyeccsl).

4.1. Paznenenue rereporeHHbIX cucteM. OCHOBHBIC TIOHSTHSI H METO/IBI.

Knaccudukanus )KuIKIX U ra30BbIX T€TEPOreHHBIX CUCTEM: CYCIIEH3UHU, IMYIIbCUH, TIEHBI,
IBUTH, TyMaHbl. MaTepHallbHBINA OaJlaHC TIPOIIECCOB Pa3/IeICHUS TeTEPOTEHHBIX CHCTEM.

Onenka 3(pPpeKTUBHOCTH U BBIOODP ONTUMAJILHBIX MPOLIECCOB U allapaToB JJis pa3aeIeHHs
TreTEPOreHHBIX CMECEH.
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4.2. OCHOBBI TEOPUU OCAKIACHUS.

Paznenenne xuaxkux W ra3oBbIX CUCTEM B TIOJIE CUJI TsKeCcTH. Pacuer ckopocrei
CBOOOJIHOTO M CTECHEHHOTO OCAXICHHUS TBEPJABIX YACTHUIl IIApOOOpa3HOW W OTIWYHBIX OT HEe
(GhOpM B TIOJIE CHITBI TSXKECTH.

[Iponiecchl oTcTanBaHMs U YCTPOMCTBO aIapaToOB pa3/ieNICHUs] CYCIICH3UM, SMYJIbCUI U
nbulel. Pacder oBEpXHOCTH OCaXACHUSA U IIPOU3BOAMUTEIIBHOCTH OTCTOMHHUKOB. Y CTPOMCTBO U
JIEHCTBHE IMKJIOHOB (ITPOCTHIX U OaTapeHHBIX ), TUAPOIIUKIOHOB.

4.3. TedyeHue KUJIKOCTUA YEPE3 HEMOIBMXKHBIC 36PHUCTHIE U TICEBO0KUKEHHBIE CIIOH.

3HavyeHWE THUIPOJUHAMHKH 3EPHUCTHIX CIIOEB B Mpoleccax (UIbTPOBAHUS, TEILIO- U
MaccoOOMEHa, TeTepOoreHHOro katammza W Jp. OCHOBHBIE XapaKTEPUCTUKH JTHX CIIOCB:
JIMCTIEPCHOCTH, YAEIbHAsA TOBEPXHOCTh, MOPO3HOCTh, SKBUBAJICHTHBIN TUaMeTp KaHaioB. Pacuer
TUJPABIMYECKOTO CONPOTUBIICHUS CJ0SA. [MOpaBIMyecKoe CONPOTHBIIEHHUE CIIOEB HACaI0K
MIPOMBIIIUICHHBIX MACCO- U TEIJIOOOMEHHBIX aIlapaToB.

PexxumMbl TeueHHUs: TOTOKOB B HAcaJ0YHBIX KOJOHHaX. ['MapaBInyeckoe CONpoTUBIICHUE,
SIBJICHHS TIOJIBUCAHMS, 3aXJICOBIBAHUS U MHBEPCUHU (Da3 U pacueT COOTBETCTBYIOIIMX CKOPOCTEH.

['uapoauHamMuka TICEBIOOKIKEHHBIX — (Kumsimux) cimoeB. OO0nacTh MNPUMEHEHHS
TICEBA00KMKCHHS. OCHOBHBIE XapaKTePUCTUKHU IICEBA00KIKEHHOTO COCTOSTHUS.
['unpaBiyeckoe cOmpoTUBICHHE. PacueT CKOpoCTel TICeBI00KUKEHHS U CBOOOTHOTO BUTAHUS,
BBICOTHI  MCEBIOOKMAKEHHOTO cJiod. OIHOPOJIHOE W HEOJHOPOJHOE IICEBAOOKHKECHHUE.
OcoOCHHOCTH TICEBIOOXKHUKEHUSI TOJHAUCIIEPCHBIX cJloeB. [IHeBMO- H THUAPOTPAHCIIOPT
3EpPHUCTBIX TBEPABIX MATEPUAIIOB.

4.4. ®unbTpOBaHKUE CYCIICH3UM M OYMCTKA Ta30B OT MbLICH.

Cnenuduka MoBeICHUs OCATKOB KaK 3E€PHHUCTBIX CJIOEB: C)KMMAeMbIe M HEC)KHUMAEeMbIC
ocamkd. Bumael (QUIBTPOBAIBHBIX MEpPeropofok. DakTopbl, BIUSIONME HA CKOPOCTh
dbunsTpoBanus. PUIbTpOBaHUE MPU MTOCTOSTHHONW CKOPOCTH (PUIBTPOBAHUS. DKCIIEPUMEHTAIILHOE
oTpesielieHue KOHCTAHT ypaBHeHHs (ribTpoBanus. Kinaccudukamus u ycTpolcTBO OCHOBHBIX
TUIIOB HETIPEPHIBHO U MEPUOANUECKH paboTaromux GUIbTPOB U GUIBTPYIOLINX HEHTPUDYT.

4. O0beM y4eOHOH TUCHHUILINHBI.

Cemectp
Bcero 5 5
Bup yueOHoii padoThl
3E AKkarn. 3E Axan 3E Akan.
q, . q. q,
OO01mast TpyA0eMKOCTh JTUCIIATLTHBI 8 288 4 144 4 144
KonrakrHas patora (KP) 3,6 128 1,8 64 1,8 64
Jlexnun 1,8 64 0,9 32 0,9 32
[Tpaktuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
CamocrosiTejibHas padoTa 2,4 88 1,2 44 1,2 44
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIoB 2.4 88 1.2 44 12 44
TUCIHATIINHBI
Buabl KOHTpOJIA:
9K3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - MpOMEKyTOIHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToaroToBKAa K 9K3aMeHY 71,2 0,99 35,6 0,99 35,6
Buj MTOrOBOr0 KOHTPOJISI: IK3aMeH IK3aMeH
Bun yuyeoHoii padoTnl Beero - CeM‘eCTp -
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3E Actp. 3E Actp. 3E Actp.
4. 4. 4.
OO01mast TpyA0€MKOCTh JTUCIUATLITHBI 8 216 4 108 4 108

KonTakTHasi padora — ay1uTOpHbIE
3,6 96 1,8 48 1,8 48

3aHATHA:

Jlexuuu 1,8 48 0,9 24 0,9 24
[TpakTueckue 3anrsitus (I13) 1,8 48 0,9 24 0,9 24
CamocTrosiTejibHasi padoTa 2,4 66 1,2 33 1,2 33

CamocTosATeIbHOE H3YUYCHHE Pa3/IeIIOB
JMCILIUILIMHBI

Buabl KOHTpOJISA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHast padora - 0,6 0,01 0,3 0,01 0,3

2,4 66 1,2 33 1,2 33

NMPOMEKYTOUHAS] ATTECTALUSA 2,0
IloaroroBka K 3K3aMeHy 534 0,99 26,7 0,99 26,7
Bujx HTOroBOro KOHTPOJIS: 9K3aMeH 9K3aMeH

AHHOTanuUA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Pu3nyeckas XUMHS BbICOKOTEMIIEPATYPHBIX (PYHKIIMOHAIBbHBIX MATEPUAJIOB)»

1 eab qucHUIIMHBI — GOpMUpPOBaHUE Y 00YUAIOIIUXCS MPEACTABICHUI O CTPYKTypax
BBICOKOTEMIIEPATYPHBIX ()YHKIIMOHATBHBIX MaTeprasioB (BOM) B pa3smuvHBIX COCTOSHUSX U MX
CBOMCTBAaX, a TaKXe 0 (PU3MKO-XMMHUYECKHX 3aKOHOMEPHOCTSX IPOIIECCOB, JIGKAITUX B OCHOBE
MPOCKTUPOBAHUSI COCTABOB M TEXHOJIOTHMHU TMOJTYYEHUS PA3JIUYHBIX CUJIUKATHBIX W JIPYTUX
TYrOMJIaBKMX HEMETAINTMYECKHX MaTepuajoB (KepaMHUKH, BSHKYIIUX MaTEepHalIOB, CTEKJIa U
cutayioB). JlucHMIUIMHA HapaBlieHa Ha O3HAKOMIICHUE O0yJaIomuXcs ¢ PU3NKO-XUMHISCKUMU
OCHOBaMHU TEXHOJIOTUYECKUX MPOLIECCOB IMOJY4YCHUS U OOpaOOTKH CHUIIMKATHBIX MaTepHaloB,
BBIPAOOTKY HABBIKOB OPraHMU3allMd TEXHOJOTUYECKUX CXEM, TO3BOJISIFONIMX IPOU3BOIUTH
W3JIeNUs C 3a/IaHHBIMU XapaKTEPUCTHUKAMU.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIHHBI 00yYaIOMIMIACH 10JI2KEeH:

Obaadoams cleayOIMA KOMIETSHIIMSIMA U HHIUKATOPaAMH MX JOCTUKECHUS:

VK-1.1, YK-1.2, VK-1.3, I[1K-4.1, I[1K-4.2, T1K-4.3.

3namo:

—  0COOEHHOCTH CTPOEHUS CUITUKATOB U APYTUX TYTOIIIABKUX HEMETAJUTMUECKUX MaTepPHAIIOB, B
KPUCTAJUTMYECKOM,  CTEKJIO0Opa3HOM, BBICOKOJIUCIIEPCHOM U  JKUIKOM  COCTOSIHUH,
B3aUMOCBSI3M CTPYKTYPBI U CBOMCTB MaTe€pHaliOB B Pa3MYHBIX COCTOSIHUSIX, a TAKXKE MyTH
yrpasieHus cBoiictBaMu BOM;

—  METOAbl TEPMOJMHAMUYECKOTO OINHCAHUS XWMHUYECKHMX ¢ (Da30BBIX paBHOBECHM B
MHOTOKOMIIOHEHTHBIX CHCTEMaX;

—  METOAbl MOJYYEHUs, CBOICTBA M NPUMEHEHHUE HEKOTOPHIX HECUIIMKATHBIX COEAMHEHUM
KPEMHHSI, HCTIOJB3YEMBIX B TEXHOJIOTHU CUITMKATOB;

— OCHOBHBIC TIOJOKEHUS Yy4YeHHsI O (pa30BBIX pPABHOBECHUSX U JUarpaMmax COCTOSTHUS
pa3IMYHBIX CUJIMKATHBIX CHUCTEM, JIEXKAIlUX B OCHOBE pacyeTa COCTABOB TEXHUYECKHX
CHUJIMKATHBIX MPOAYKTOB;

—  (pu3MKO-XMMUYECKHE€  OCHOBBI  BaXXHEHITUX  IPOIIECCOB, MPOUCXOIANINX  TIPH
BBICOKOTEMIIEPATYPHOM CHHTE3€ CHJIMKATOB M JIPYTUX TYTOIUIAaBKUX COEAMHEHUI
(mucconmanus, AeruapaTaius, TBepAo(}a3oBble peakiuH, CIEKaHWe, PEKPUCTAIUIA3AINS,
TUTaBJIEHUE, 00pa30BaHUE 3aPOJIBIIIEH U POCT KPUCTAIIIIOB).

Ymems:

—  ONpEeaeNATh TEPMOJAMHAMHYECKUE XAPAKTEPUCTUKU XMUMHYECKUX PEaKIMil ¥ PaBHOBECHBIC
KOHIIEHTpAllMU BEILECTB;
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—  TPOTHO3HMPOBATH BIUSHUE PA3IUYHBIX (PAKTOPOB HA PABHOBECHE B XUMUYECKHUX PEAKITHUIX;

—  OIpenessATh HAMPABIECHHOCTh MPOLIECCA B 3aJAHHBIX HAYAJIBHBIX YCIOBUSX;

—  yCTaHaBJIMBaTh IPaHMIIbI 00JacTel YCTOWYMBOCTH (Da3 B OJHOKOMIIOHEHTHBIX U OMHAPHBIX U
TPEXKOMIIOHEHTHBIX CUCTEMAX;

—  OMNpPEAeNsATh COCTABhI COCYNIECTBYIOMUX (a3 B TETEPOrCHHBIX CHCTEMAX;

—  COCTaBJISATb KUHETUYECKUE YPABHEHUS PEAKLIMI U IPOTHO3UPOBATH BIUSHHUE TEMIIEPATYPHI HA
CKOPOCTb MPOLECCa;

—  HCIOJb30BATh 3HAHUA O CTPOCHHMM BEIIECTBA, NPHUPOAE XMMHYECKON CBS3M B Pa3IMYHBIX
KJIacCaX XUMHUYECKUX COCAMHEHUHN [JI MOHUMAaHUS CBOWCTB MATEpPUAIOB W MEXaHU3MaA
XUMUYECKHX ITPOLIECCOB, TPOTEKAOIINX B OKPYKAOIIEM MUpE.

Bnaodemu:

—  METOAUKON paboThl C JAMAarpaMMaMU COCTOSHUS M YMETh HCIIOJIb30BAaTh WX JUISI PEIICHUS
MPaKTUYECKUX 3a7a4 CHJIMKATHOM TEXHOJOTWHU, BKJIIOYAsh BHIOOP ONTHMAJIBHBIX COCTABOB
TEXHUUYECKUX MPOAYKTOB U OLEHKY MapaMeTpoB (HU3HKO-XMMHUECKHUX MPOIIECCOB;

—  TEOPETHYECKUMHU OCHOBAMHU IIPOLIECCOB CUHTE3a CUIIMKATOB, BKJIKOYAs 3HAHUS UX MEXaHU3Ma,
KUHETUKMA M BIIMSHUS OCHOBHBIX TEXHOJOTMYECKHX NapaMETPOB HAa HMX HAIpPABJIECHUE,
CKOPOCTb U CTEIIEHb 3aBEPIICHHOCTH;

—  METOJaMU M CPeACTBAMHU TEOPETUUYECKOIO U IKCIIEPUMEHTAIBHOTO UCCIIEJOBAHUS ITPOLIECCOB
CHHTE3a, U3YUYECHUS CBOMCTB CUJIMKATHBIX MAaTEPUAJIOB B PA3JIMYHBIX COCTOSHHUAX BELIECTBA.

3 Kpartkoe coaep:xaHue JTUCHUILIHHBI
Pazoen 1. Xumus kpemnus u e2o coeouneHul.

DneMeHTapHbIi kpemHul. [lonydyenue, cBolicTBa, MPUMEHEHHE.

Cwmnuasl kpemuus. [lonydenue, cBoiicTBa, MpUMEHEHHE.

Kap6un kpemuus. [lonydyenue, cBoiicTBa, MpUMEHEHUE.

KpemueBonopoasl. [lonyuenne, CBONCTBA, IPUMEHEHNE.

Kpemueranorensl. [lonydyenue, cBOHCTBA, IPUMEHEHHE.

Kpemuunitioprannueckue coennHenus. [lomydenne, cBolicTBa, IPUMEHEHHE.

Paszoen 2. Cunuxamol u Opyeue myzoniagkue coeOUHeHUs 8 pa3iuiHbIX COCMOAHUSIX.

XuMUYEeCcKas CBS3b B CUJIMKATaxX U JPYryue TYTOIUIABKUX COCIMHEHUSX.

Cunukatel M Jpyrue TYTOIUIAaBKME COEIMHEHHS B KPHUCTAIIMYECKOM COCTOSHHM.
CTpyKTypa KPUCTAUNIMYECKUX CHJIMKATOB W uX kinaccudukanus. [lomumopdusm. [Nomurunmusm.
JledeKxThl KpUCTAIITMYECKON PEIIeTKH: TBEPAbIE PACTBOPHI 3aMEIICHHUS], BHEAPEHUS 1 BEIUNTAHUS;
ToueuHble TerioBbie AedekTsl o [loTrTtku u ®dpenkento; auHEHHbIE AedEKThl — KpaeBble H
BUHTOBBIE JUCIOKAIINH.

PacrinaBel cunmukatoB. OCOOEHHOCTHM JKHMJIKOTO COCTOSIHMSI W CTPOCHHE PAacIlIaBOB
cunukaToB. OCOOEHHOCTH U CBOMCTBA CHITMKATHBIX PACILIaBOB

Cunukatel B CTEKJIOO0pa3HOM COCTOSHUU. [MMOTE3bl CTpoeHHs CTekina. Y CIOBHS
o0Opa3oBaHus cTeKoJ. Buabl cTekoa 1 UX CBOWCTBA

CunukaTsl B BRICOKOIMCTIEPCHOM COCTOSTHUH. OCOOEHHOCTH CBOMCTB BHICOKOAUCTIEPCHBIX
cucTeM. Y CTOMUYMBOCTD U KOAryJISIIUS KOJUIOUAHBIX CHIIMKATHBIX cucTeM. KosoniHeie cBoiicTBa
KpeMHe3eMa, TeIM KPEeMHEBOW KHUCTOTHL. CTPYKTYPHO-MEXaHMUECKHE CBOWCTBA CHIJIMKATHBIX
BBICOKO/IMCIIEPCHBIX CUCTEM Ha MPUMEpPaX KPEMHETeJIed U CUCTEMbI «TJIMHA — BOJIaY.

Pazoen 3. Vuenue o azoswix pasnosecusx u ouacpammvl COCMOAHUSL CUTUKAMHBIX
cucmem.

3HaueHWe JHUarpaMM COCTOSIHUS [IJI PEHIECHUS TEXHUYECKUX 3a7ad B TEXHOJIOTHUU
CUJIMKATOB U APYTUX TYToIUIaBKuX coeauHeHuid. [IpaBuno ¢a3 ['ubbOca u ero nmpumMeHeHne npu
paboTe ¢ AuarpaMMaM# COCTOSTHUS. MeTOoIbl TOCTPOSHUS JUArPaMM COCTOSTHUS.

JluarpaMMbl ~ COCTOSIHMSI ~ OJIHOKOMIIOHEHTHBIX  CHUCTEM.  OIJIEMEHTBl  CTPOCHHMS
O/THOKOMIIOHEHTHBIX ~ JauarpamMMm coctossHus. [luarpamma  coctostHust  cuctembl  SiOa.
[Tonmumopdubie MoaUdUKAIINN KpeMHe3eMa — KBapIl, TPUIUMUT, KPUCTOOAIIUT, XapaKTEPUCTHKA
UX CTPYKTYpHl U cBOMCTB. [locnenoBaTenbHOCTh U CKOPOCTh (pa30BBIX MPEBPAILIEHUIN B CUCTEME
SiO2 u BiIUsSHHME MHHEPAIM3aTOPOB HA 3TH MpeBpalleHus. M3MeHeHHe yAeabHOro oObema
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MaTepuaia npu (azoBbIX MpeBpamieHusX. OTKIOHEHUS OT PaBHOBECHBIX COCTOSIHHM B cHCTEME
SiO2. OcoObie pa3HOBUIHOCTH KpeMHE3eMa (KOICHT, KHTHUT, CTHUIIOBHUT, BOJOKHUCTBIN
KpEMHE3€eM) U YCIIOBHS WX MOJY4YeHHs U cBoiicTBa. KBapieBoe cTekio. 3Hauenue cucremsl Si02
JUTSL XUMUU B TeXHoJoruu cunukatos. Cucrembr MgO, Al2O:s.

JluarpaMmbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX cHCTeM. (OCHOBHBIC THUIIBI JAHArPAMM,
AJIEMEHTHI MX CTPOCHHUS W MpaBuia paboThl ¢ HUMH. [IpaBuiio pelyara M ero MpUMEHEHUE IS
KOJIMYECTBEHHBIX PACYETOB B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JHuarpammbl coctosinust cuctem Na,O — SiOz, CaO — SiOz, Al2O3 — SiO2, MgO — SiOo.
Oco0OeHHOCTH 3THX CHCTEM M KpaTKas XapaKTEepHUCTHUKa CYHIECTBYIOIIMX B HUX COEIUHEHUI
(cunMKaThl HATPUs, METACHIIMKAT KaJbIHs, JBYXKAJbIIMEBBIA CHIMKAT U €ro MOJUMOPQH3M,
TPEXKaJIbLUEBbIM CHIIMKAT, MYJUTUT, (hopcTepuT, 3HCTAaTUT). OnpeeneHue nociea0BaTeIbHOCTH
(a30BBIX MPEBPALICHUN B 3TUX CHUCTEMaXxX MPU W3MEHEHUU TeMIepaTypbl. 3HAYEHUE CUCTEM JUIS
XUMHUH U TEXHOJIOTHH CUIMKATOB U JPYTUX TYTOIUIABKUX COCAMHEHUN.

JluarpaMmbl COCTOSIHMSL TPEXKOMIIOHEHTHBIX cUcTeM. OCHOBHBIE THUIBI JUArpaMM,
9JIEeMEHThl HMX CTPOCHUS U TpaBuwia paboTel ¢ HUMH. V3oTepmuueckue ceueHuss u
noJuTepMHUUYECKUe paspesbl. IIpruMeHneHnue mpaBuia pelyara Juisi KOJUYECTBEHHBIX PAacyeToB B
TPEXKOMITOHEHTHBIX crcTeMax. J{uarpammel coctosiaus cucteM Na,O — CaO — SiOz, CaO — Al2O3
— Si02, MgO — Alb,O3 — SiO2, MgO — CaO — SiOz. OcoOeHHOCTH 3THX CHCTEM M KpaTKas
XapaKTepUCTHKA CYIIECTBYIOIIMX B HUX COCAMHEHUU (IEBUTPUT, T€NICHUT, aHOPTUT, LITHHEIb,
KOPJHEPUT, carupuH, MOHTUYEIUIUT, MEPBUHUT, OKEPMAHHUT, JHOIICH]I, TBEP/IbIC PACTBOPHI AITHX
coenuHeHui). Onpenenenye nocuea0BaTeIbHOCTH (a30BbIX MPEBPAIICHUN B ITHUX CUCTEMaxX MpU
U3MEHEHHU TEeMIIEpaTyphl. 3HAUYCHHE CHCTEM JUIsl XMMHU M TEXHOJIOTHH CHIIMKATOB U JIPYTHX
TYTOIIaBKUX COEIMHEHUI.

Paszoen 4. Qusuxo-xumuueckue ocHoOBbl Npoyeccos npu cuHmese CUIUKAMHBIX U OPY2UX
MY20NNABKUX COCOUHEHUII.

Hucconmanus. Konctanta paBHOBeCUs U YIIPYrocTh AUCCOLUALMM U UX 3aBUCUMOCTb OT
TEeMIEepaTyphl i1 KapOOHATOB, CyNb()aTOB U HUTPATOB, UCIOJIb3YEMbIX B Ka4eCTBE CBHIPHEBBIX
MaTepUajIoB B TEXHOJIOTUU CUJIMKATOB U IPYIUX TYroIJIaBKUX MaTepUasoB.

Herunparanus. @opMbl CBSI3M BOJBI B TBEPABIX TelaX M €€ CTPYKTYPHOE COCTOSIHHE:
KOHCTUTYIL[MOHHAsA,  KpHUCTaUIM3allMOHHAs U aAcopOUMOHHas  Bojaa.  ['uapokcuibl,
KPUCTAJNIOTHAPAThl MOCTOSIHHOTO W TEPEMEHHOI0 COCTaBa, LIEONUTHL. MexciaoeBas BoAa B
[JIMHUCTBIX MUHEpasiax. PakTopsl, BIMSIONIME Ha ITpolecc aeruaparanuu. [loBeaeHne BemecTs u
CTPYKTYpHBIE U3MEHEHHUS TIPH IeTHAPATAIIMHA. DHTANBIHS IeTHIPATAIINH.

TBepnodazoseie peakiuu. OOmME CBENCHHUS W 3HAYCHHUE TETEPOTCHHBIX PEaKIMM IS
TEXHOJIOTUH CHJIMKATHBIX U APYTUX TYTOIIABKUX MaTepranioB. Bunibl u MexanusMm nuddysuu npu
TBEPA0(a30BbIX pPEAKUUAX U CTAAMH, JUMUTHPYIOIIME HX CKOpOCThb. CXeMbl AUPPY3HOHHBIX
IPOIIECCOB HA MPUMEPE HEKOTOPBIX peakiii B TBEpIOM cocTosiHMM. Teopus Tammana-Xenpana.
Onucanne KHHETUKU TBEPA0(a30BbIX peakluil ¢ MOMOUIbIO pa3IMuHbIX Mojeneil. OcoOeHHOCTH
peakuuii B TBEPIOM COCTOSIHUU U (DAKTOPBI, BIUAIOLINE HA UX CKOPOCTh. POJIb KUAKOM U ra30BoOi
¢da3 npu TBepa0Pa3z0BBIX peakiusax. TepMoAMHaAMUYEeCKash XapaKTepUCTUKA PeaKlUii B TBEPJOM
COCTOSIHUH.

Cnekanne. CyniHOCTb, IPU3HAKU U IBIIKYILAS CUJIA ITpoliecca crieKaHus. Buipl ciekanusl.
Mexanusm TBepaodazoBoro crekanus no Ppenkemo u [IluHecy, MeXaHU3M APYrHUX BHIIOB
cnekaHus. Poib KpuBH3HBI MOBEPXHOCTH Ha TpaHUIIE pa3jiesia «1opa — TBEPJOE Tello» Npu
criekaHuu. ['paMeHT KOHIIEHTPALMU BaKaHCUI B TBepIOM nopucToM Tene. Kunetnka mporecca
crekanus. KoasecueHnmss M KpuTepualbHbIl pasmep mop mo [ery3uny. Posb Bs3kocTH
MOBEPXHOCTHOTO HATSHKEHMS KUIKOU (ha3bl MPU KUAKOCTHOM CIeKaHUU. DaKTOPbI, BIUSIOIINE
Ha Tpollecc creKkaHus. BiusHue crnekaHusi Ha CTPYKTYpy U CBOMCTBA CHJIMKATHBIX U APYTUX
TYTOTJIaBKMX MaTEPHUAaJIOB.

Pexkpucrasmmzanusa.  CymHoCTh, TNpU3HAKM M JBIDKyIlas  CwiIa  IIpolecca
pekpuctaum3anuu. llepBuuHas W BTOPUYHAS pEKpUCTAIIU3AlMsA. MeXaHu3M U KUHETHKa
npolecca pekpuctaumzanui. Cxema pocta 3epeH Npu BTOPUUHOM pekpucTaumsanuu mno bypke.
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Ponb KpUBH3HBI NOBEPXHOCTH Ha TPAHULE CONPHUKOCHOBEHUS 3€PEH INpPHU PEKPUCTAIUIM3ALUU.
@DaKTOpbl, BIUIIOIMINE Ha CKOPOCTh PEKPUCTAILIM3AIMH, M €€ BIUSHUE HA MUKPOCTPYKTYpPY U
CBOWCTBA CUJIMKATHBIX U JIPYTUX TYrOIJIABKUX MaTepHalloB.

[TnaBnenue. [TnaBnenue kak (¢a3zoBblii epexoa nepBoro poaa. CTpyKTypHbIE H3MEHEHUS
npu wiasiaeHuu. [IpennnaBinenue 1 npouecc KOonepaTuBHOrO MO3UIMOHHOIO pa3ynopsJ0YeHHUS.
Temmeparypa IUIaBICHHS M €€ CBSI3b C TEIUIOTOW IUJIABJICHUS W W3MEHEHHEM SHTPOIHH.
BuyTpenHune u BHewmHHe (GakTopbl, BIMAIOIIME HA TeMIepaTypy IuiaBieHus. TyromnaBkue
BemecTBa. Crienuguka miaBiIeHus] KPUCTAIUTMYECKUX U aMOP(HBIX TEJ.

Kpucrammumzanus. OOpa3oBaHue IEHTPOB KPUCTAJUIM3ALUMUM U POCT KPHCTAJLIOB.
OCo0EeHHOCTH ¥ MEXaHH3M F'OMOTEHHOT'O U TeTEPOTeHHOT'0 3apOIbIIIe00pa30BaHusi HOBOH (a3bl B
paciiaBax. CKIOHHOCTb pacIlIJaBOB CHUJIMKAaTOB K MEPEOXJaxaAeHuro. MexaHu3sM pocTa
KPHUCTAJJIOB B CHJIBHO M CJIa00 IMEPECHIIICHHBIX paciuiaBax. Poib neeKToB KpUCTAITHUECKON
peLIeTKH (IMCIIOKAIM) IPU pocTe KPUCTAUIOB. 3aBUCUMOCTb YMCIIAa 00pa3yroIuXcs LEHTPOB
KPUCTATU3AMM W JIMHEHMHON CKOPOCTH POCTa KPHCTAJIOB OT CTENEHHU IEPEOXIIaKICHHUS.
Kpussie Tammana. 3HaueHue npolecca KpUCTAIM3A|MK B TEXHOJIOTUHM CUJIMKATOB U €TI0 BIUSHHE
Ha CBOICTBA TEXHUYECKUX MPOIAYKTOB.

4 O0beM y4eOHOM TUCIUTLIMHBI

Bup yueoHoii padoTnl Obnem ancuum LI
3E Akan. 4 Actp. 4

O01mas TPyA0eMKOCTb 1Y CHUILTTHHBI 5,0 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60
Jlexkuun 0,44 16 12
[TpakTnueckue 3austust (I113) 0,89 32 24
B TOM 4YHCJIe B (hOpMe NPAKTUYECKON MOATOTOBKH 0,89 32 24
JlaGopaTtopusie padots (JIP) 0,89 32 24
B TOM 4HCIIe B popMe MPAKTHUECKON 0T OTOBKH 0,89 32 24
CamocrosiTesibHasi padora: 1,78 64 48
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,89 32 24
Pedepat 0,44 16 12
CamocTosTeTbHOE H3YUCHUE Pa3/IeNiOB 0,45 16 12
JIUCIATUTHHBI
Bua kouTpoJs:
IK3aMeH 1,0 36 27
KonrtaktHas  pabora —  NPOMEKYTOYHAs 0.4 03
aTTecTamnus 1,0 ’ ’
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Buj MTOrOBOr0 KOHTPOJIS: JK3aMeH

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«O0mAast TeXHOJI0TUsl BLICOKOTEMIIEPATYPHBIX QYHKIMOHAJIBbHBIX MATEPHAJIOB)

1 Heab aucuuniInHbl — MpuoOpeTeHne MpecTaBIeHUu 00 00IIMX OCHOBAX TEXHOJIOTHUHU
CHWJIMKATHBIX MaTepUasoB, H3yuyeHUe (PU3UKO-XUMUYIECKUX U WHKEHEPHBIX OCHOB TEXHOJOTHH U
METOJIOB YIpaBJEHUS TMPOIECCaMH TIPOU3BOJACTBA CIJIMKATHBIX MATE€pUAJIOB M W3JIEIH;
O03HAKOMJIGHHE C COBPEMEHHBIM YpPOBHEM TEXHOJIOTMM PA3JIMYHBIX BHUAOB CHJIMKATHBIX
MaTepuaioB. JlucrurianHa HampaBjieHa Ha OOydYeHHE OCHOBAM TEXHOJOTHYECKHX TPOIECCOB
00pabOTKM CHIIMKATHBIX MaTE€pUANIOB, BBIPAOOTKY HABBIKOB OPTaHU3AIMHM TEXHOJIOTHUYECKUX
CXEM, TIO3BOJISIFOIITUX MPOU3BOIUTh U3/IETHUS C 3a/IaHHBIMU XapaKTEPUCTHKAMH.

2 B pe3yabTaTe N3y4eHHs IMCUMILIAHBI 00y4AI0MIMIACH 10JI2KEeH:

Obnadams CIETYIONTUMA KOMITETCHIIMSIMA U UHINKATOPAMH MX JOCTH)KCHHS .

YK-1.1, YK-1.2, YK-1.3; TIK-3.1, [1IK-3.2, T1K-3.3, TIK-4.1, [1K-4.2, TTK-4.3.
3namo:
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- KJIaCCU()MKALIMIO OCHOBHBIX BUIOB CHJIMKATHBIX MaT€pHAaJIOB U U3ICIIHIA;

- CBIPDbEBYIO 0a3y TEXHOJOIMH BSDKYHIMX MaTepHalioB, CTEKIOM3AEINH, CHUTALIOB,
KEpaMHUUYECKUX U3JEIIMHA U OTHEYIIOPOB U IIPUEMBI X ITOATOTOBKHM U KOHTPOJI Ka4eCTBa;

- TEXHOJIOTMYECKHUE CXEMBI ITOTYyYEHUS PA3IIMYHbBIX TUIIOB CWJIMKATHBIX MAaTEPUAIIOB U U3/1ECIIUN
U B/l 000PYIOBAHNUS, UCIIOJIb3YEMBbIE Ul UX PeaTH3aliH;

- CIIOCOOBI MPUTOTOBJICHUS ChIPBEBBIX cMecel, POPMOBaHMsI, CYIIKH, BBICOKOTEMIIEPATYpHOM
00pabOTKM CHIIMKATHBIX MaTEPUANIOB U U3JCIHil;

- OCHOBBI (PU3MKO-XMMUYECKHUX IMPOIECCOB, MPOTEKAOIINX MPU CUHTE3€ CTEKJA, KepPaMHKH,
BSDKYIIUX U CTEKJIOKPUCTAJNINYECKUX MAaTEPHUAJIOB;

- CBOWCTBA CHMJIMKATHBIX MaTEpUAIOB U UX B3aUMOCBA3b C TEXHOJIOIMYECKHMMHU (paKTOpaMH, a
TaKXKe CIOCOOBI M TpPUEMBI, OOECIEUHBAIOIINE TOJIYYCHHUE H3ICTU M MaTepuanoB C
3aJJaHHBIMH CBOMCTBaMH;

- OCHOBBI KOMITOHOBOUYHBIX PEILIEHHH TEXHOJOTHYECKOro 000py10BaHHUS.

Ymemu:

- BbIOMPATH CHIPHEBBIE MATEPHAIIBI Ul PEATU3ALMHY TEXHOJIOTHYECKUX IPOLIECCOB MOIYUYEHUS
W3JIeIIMI U3 CTEKJIA, KEPAMMKHU U BKYIIMX MAaT€pUAIIOB;

—  pAaccuUMTBHIBaTh COCTaBBI CHIPHEBBIX CMecei, 00eCHeuMBaIOMIMX TOTYYEHHUE CHUIIMKATHBIX
U3JIENIMHA 1 MaTEpUAJIOB C 3aJJaHHBIMU CBOMCTBAMY;

- BbIOMpaTh Haubosaee >PPEKTHUBHBIC TEXHOJOTMYECKUE CXEMbl M PEXHMMbl Ha Pa3HBIX
nepezeax Iporu3BOACTBA CUIIMKATHBIX MAaTEPUAJIOB U U3CIINN;

- KOHTPOJIMPOBATh KA4€CTBO IIOJIy4a€MbIX MaT€pUAIOB U U3EIN;

- MIPOU3BO/IUTH PACUYETHI 110 TEXHUKO-3KOHOMUYECKOMY O0OCHOBAHUIO TEXHOJIOTHUECKUX CXEM
IIPOM3BOJICTBA CUJIMKATHBIX MaTEPUAJIOB U U3EIIHMT;

- IIPOBOAUTH aHAIN3 HAYYHOU, TEXHUYECKON U HOPMATUBHON JOKYMEHTALIUH.

Braoemy:

- METOJIaMH U CPEJICTBAMU TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOIO UCCIIEA0BAaHNUs IIPOLIECCOB
CUHTE3a, U3yYEHUsI CBOKCTB TYIOIJIABKUX HEMETAJUINYECKUX U CUIIMKATHBIX MAaTEpUAJIOB;

- MpUeMaMH IMPOEKTUPOBAHMSI COCTABOB CHIPHEBBIX CMecel, 00eCTeuMBaIOIIUX MOJIy4YEHUs
MaTepuajioB M M3AEIMHA C 3aJaHHBIMM  (U3UKO-XMMHYECKHUMH, MEXaHHYECKUMHU U
XyJI0KECTBEHHBIMU CBONCTBAMU;

- 3HaHUAMHU 00 OCHOBHBIX IIpoleccax U O0OpYyIOBaHUM, OOECIEUMBAIOIIMX IPOBEIACHHE
TEXHOJIOTHYECKUX MTPOIECCOB, 00€CIEUNBAIOIINX BBICOKOE KaUe€CTBO MPOAYKIIIH;

- METOAAaMU MPOBEJCHUS CTaHAAPTHBIX MCIBITAHUI MO ONpeeNeHuI0 (PU3UKO-XUMUYECKUX U
(Gu3NYECKUX CBOMCTB OCHOBHBIX BHJOB TYIOIUIABKUX HEMETAJUIMYECKUX U CHUJIMKATHBIX
MaTepUaoB — KEPAMUKH, CTEKJIA, BSDKYIIIUX MaTepUAJIOB;

- METOJAaMU pacueTa HKOHOMHYECKOM H(PQPEKTUBHOCTH BHEAPSIEMbIX TEXHOJIOIMYECKHX
peleHni U IPOEKTOB;

—  palnuMoHaJbHBIMU IPUEMaMU NOMCKA U UCIOJIb30BaHUs HAyYHO-TEXHUYECKOH NH(POpMAIUH.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pasoen 1. Obwue npunyunvt mexnonio2uti my20naaéKux HemMemaniuyeckux u CUTUKAMHbIX
mamepuanog (THCM)

OcHoBHBIE TIOHATUA M TepMmHuHOJOTHS B TexHosorun THCM. Hcropus pasBuths
TEXHOJIOTMI KEpaMUKH, CTEKJIA U BSOHKYIIUX MarepuasnoB. [IpuHIUIIManbHbIe CXEMBbI TEXHOIOTUI
CHJIMKATHBIX MaTepUalioB — KEPaAMHUKH, BXKYILIUX U CTEKJIA, UX OOIINE U OTIIMYUTENIbHbBIE YEPTHI,
IIOCJIEI0OBATEILHOCTh TEXHOJIOTUYECKUX MIEPEECIIOB.

ChIpbeBbIE MaTEpHAIIBI, X TOATOTOBKA, COCTABIEHUE CHIPHEBBIX CMECE. XapaKTepUCTUKA
OCHOBHBIX BHJIOB IPUPOJHBIX, CHUHTETUYECKUX U TEXHOIECHHBIX CBIPHEBBIX MAaTEpPHUAIOB,
ucnonpzyembix B TexHoiorun THCM, u npenbsBiseMble K HUM TpeOoBaHus. Kpemuesemucreole,
[JIMHO3EMHUCThIE, IOJIEBOLINATOBBIE, KApOOHATHBIE U CYNb(haTHBIE ChIpbeBbIE MaTepHaisl. [Ipoune
IIPUPOJHBIE CBIPBEBBIE MaTepraisl. Vcnonp30BaHuE B Ka4ECTBE CHIPbSI OTXOJOB IPOU3BOJCTBA
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TYTOIUIaBKMX HEMETAJUNINYECKUX M CUJIMKATHBIX MaTEPUAIIOB U TEXHOT'€HHBIX MPOAYKTOB JIPYTUX
OTpacieil IPOMBIIUICHHOCTH.

JloObrya, oboramieHue, ycpeaHeHHe, o0paboTka MUHEPAIBHOTO  CBIPhS, €T0
TpaHCHOPTHPOBKa W XxpaHeHHe. OCHOBHBIE CIOCOOBI (PU3MKO-MEXaHUYECKOH IMOJTOTOBKH
CBIPBEBBIX MaTepuaioB (ApobiIeHue, MoMoJ, pacceB, KiaccuuKaus 1 T.1.).

Teopernueckue OCHOBBHI Mpoliecca M3MeNbueHus: TBepablx Ted. Crernmduka mporeccos
OpoOiieHuss W ToMoja. TBepAOCTh M XPYNKOCTh  CBHIPhEBBIX MaTepuajoB;  IIKala
Pa3MoJI0CIOCOOHOCTH CHIPHEBBIX MaTepuanoB. Beibop crocoba u3mMenbueHus: B 3aBUCUMOCTH OT
TBEPAOCTH U XPYNKOCTU MaTepuaia. OU3NKO-XUMHUECKHE METOIbl MHTEHCU(UKALIUU MPOIIECCOB
U3MENbYCHHS; BIIMSHHE IOBEPXHOCTHO-aKTHBHBIX 100aBoK. Cyxoe M MOKpPOE H3MeIbUcHHE.
BnusiHue TOHKOCTH M3MeNbYeHHsI Ha KayecTBO ChIpheBbIX cMmeceil. Kitaccudukanus v mpuHUUI
JIEUCTBUS U3MEJIBUUTEIIEN OCHOBHBIX THIIOB.

MexaHuueckass COpTUPOBKa M KiacCHU(PHUKAIUS HM3MEIbYCHHBIX MaTepHalioB. 3epHOBOM
COCTaB MOPOIIKOOOPA3HBIX MaTEPUAIIOB U Pa3IMUHBIE CIIOCOOBI €TI0 BBIPAKEHMUS.

CwmecuTenbHble YCTPOWCTBA WM NOpUHIUO UX JAelcTBUsA. KOHTponb OJHOPOIHOCTH
CBIPBEBBIX CMECEH; KpPUTEPUM KayecTBa CMEIIMBAHMS M HUX BIMSHME Ha IOCIEAYIOLIHE
TeXHoJoruueckue mnpouecchl. CrocoObl TPaHCIOPTUPOBKHM M XPAHEHUS CHIPHEBBIX CMECEH.
['panynupoBanue 1 OpUKETUPOBAHUE ILIUXT.

Paszoen 2. Obwasn mexnonocus eaxjcyuux mMamepuaios.

OcCHOBHbIE TEPMHUHBI U HOHSATHUSA, UCIIOIb3YEMbIE B TEXHOJIOTUU BSIKYLIMX MaTEpUANIOB,
METOJBl OIEHKM KayecTBa BsDKYIIMX MaTepuaioB. OOmas TeXHOJOrHYecKas cxema
IIPOM3BOJICTBABSKYIIIUX MaTEPUaAIOB, IOCIEA0BATENbHOCTh TEXHOJOTMYECKUX IEPENeIoB U
3a/1ayy, pelaeMble Ha HUX.

Knaccudukanus u XxapakTeprcTUKa CHIPhEBBIX MATEPHUATIOB ISl TPOMU3BOICTBA BSIKYIIIUX
MaTepuaioB (KapOoHATHOE, TIIMHUCTOE, KApOOHATHO-TIIMHKUCTOE, TIMHO3EMUCTOE U CYb(paTHOE
CBIPBE, IOMCHHBIE M 3JICKTPOTEPMO(OCHOPHBIC IUIAKH, 30JIBI).

TexHonorus, CBOMCTBA U MPUMEHEHHE TUIICOBBIX BSUKYIIMX. BHUIbI THIICOBBIX BSXKYILIUX U
CXeMbl MX NpOM3BOACTBa. Jlermapartanusi TUICOBOrO KaMHsA. TeXHOJIOrus IpOU3BOJICTBA
CTPOUTENBHOTO U BBICOKOIPOYHOTO rurnca. OcoOeHHOCTH KPUCTANIMYECKOM CTPYKTYpHI o- U [3-
CaS04[10,5H,0. TrepeHne TUIICOBBIX BSIKYIIHX.

TexHosorus, cBONCTBA, MIPUMEHEHUE M3BECTKOBBIX U MarHE3UalbHbIX BSKYHIIMX. Buubl
M3BECTKOBBIX BSDKYIIMX MaTepuanoB. ChlpbeBble MaTepUaIbl U CXEMBbI IPOM3BO/ICTBA HETAIIEHON
M3BECTU. TEXHOJIOTMYECKHE MapaMeTPhl Mpolecca MOJyYEeHUsI OKCHAA KalbLUs B IIAXTHBIX U
Bpalaromxcs nevyax. ['uaparanus u TBepi€HNE U3BECTKOBBIX BSIKYIIMX M UX CMECEH C IIJIaKOM,
IyLII0JIAaHaMH, KBapILIEBBbIM IIECKOM U T.J. TBEpAEHNE N3BECTKOBO-KPEMHE3EMUCTBIX KOMIIO3ULIAN
npu ruapoTepMaibHOi 00paboTke. OCHOBHBIE BHIBl M3AEIUNA HAa OCHOBE HW3BECTKOBO-
KPEMHE3EMHUCTBIX BSUKYIIMX M 00JacTH WX NpUMEHEHus. Pa3HOBUAHOCTH MarHe3uajgbHbBIX
BSOKYIIMX BemiecTB. ChIpbeBble MaT€pUANIbl U TEXHOJIOTUS MX MOJy4YeHHUs. 3aTBOPUTENN IS
MarHe3uaybHbIX BSDKYIIMX BEIIECTB, ruapatanus M crnenuduka ux TBepiaeHus. CBoiicTBa u
NPUMEHEHHE KayCTUYECKOTO MarHe3uTa U KayCTUYECKOro JT0JIOMUTA.

TexHosorNs, CBONCTBA U IPUMEHEHHE NOPTIAHALIEMEHTA. XUMUYECKHI COCTaB KIIMHKEPA.
Ponb OoTIEnpHBIX OKCHIIOB B KIMHKEpE. | HIpaBIM4ecKuid, KPEMHE3EMUCTBIN M TIIMHO3EMHUCTBIN
MOy M, K03(pPUIIMEHT HACHIIIEHUS KIMHKEpa U3BECThI0. MUHEpaIOTHYeCKUil COCTaB KIMHKEPA.
XapakTepHucTuKa OCHOBHBIX MUHEPAJIOB U UX CBOMCTBA. CXeMbl MPOU3BOACTBA OPTIIAHIIEMEHTA
Pa3IMYHBIMH  CIIOCOOAMHU: MOKPBIM, CYXHUM, KOMOMHHUPOBaHHBIM. TEXHHKO-?KOHOMHYECKHE
IpPEeUMYIIEeCTBa KaXJ0ro M3 HHUX. TeXHOJOrMdyeckoe 3HAuY€HHWE MHHEpalIbHOW NPUPOIBl U
(du3nUecKux CBOUCTB ChIPbs. PoJb 100aBOK, BBOAMMBIX B CHIPHEBYIO CMECHh M MOPTIAH/IIIEMEHT.
Jpobnenue u n3MeabuYeHNE ChIPhEBbIX MaTepHasioB. [1oaroToBKa U KOPPEKTUPOBAHHUE CHIPHEBOM
CMECH.

[Ipouiecc oOpa3zoBaHus KIMHKEpa BO BpalllaloluXcs Medax. TexHOJOorndeckre 30HbI BO
Bpalaroeiics neuyu. XMMHUKO-MHUHEPATIOTHYECKUe U (PU3NYECKHe MpeBpaIleHuss 00KUraeMoro
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MarepHana no JuiHe nedu. OXxnaxkaeHue KInHKepa. XoJIoqWIbHUKY. M3MenpueHne KiIuHKepa u
[I0JIy4YEHUE [IEMEHTA. XpaHEHUE, YIAaKOBKa U OTrpy3Ka ieMeHTa. KOHTpoJib IpOn3BOACTBA.

I'mapatanysi KIMHKEPHBIX MHUHEpanoB. XHMMHUYECKUH M (Da30BbI COCTaB NPOIYKTOB
BBICOKOTEMIIEPATYPHOTO CHHTE3a M €ro BIMSHHE HAa TUAPABIMYECKHE CBONCTBA BSIKYILUX
matepuaios. [Iponeccel TBepaAeHHS U GOPMHUPOBAHUS CTPYKTYPhI HEMEHTHOT'O KaMHS.

Koppo3us nopTianaeMeHTHOrO KaMHS.

TexHosnorus, cBoiicTBa M INpUMEHEHHE CIEUUabHBIX IieMeHTOB. [lymionaHoBele u
nuIaKonopiananeMeHTsl CocTaBbl, OCHOBHBIE CBOICTBA, OCOOCHHOCTH TE€XHOJIOTUH U 0071acTH
npruMeHeHUs. benblif u 1iBeTHbIe EeMEHThI. TaMIIOHaKHbIE LIEMEHTBHI.

I'muHO3eMUCTBI 1IeMeHT. XMUMHKO-MUHEPAIIOTUYECKUH COCTaB, CHOCOOBI MONYyYCHHUS U
cBoiicTBa. Ob6nmacTu mpuMeHeHus. Pacmmpsromuyecs: LEeMEHTbl Ha OCHOBE MOPTIAH/LEMEHTa U
TJIMHO3EMHUCTOTO IIEMEHTa, CyIb(OaTIOMIUHATHBIC U CyTb(o(eppruTHBIC IIEMEHTHI.

CrpoutenbHble  pacTBOpbI,  OeToH,  kene300eToH.  ChlppeBble  MaTepUabl,
NPUHIUNHAIBHBIE TEXHOJIOTHYECKHE CXeMbl mosydeHus. OcoOeHHOCTH COCTaBOB M CBOWCTB
06eToHOB paznuuHOro Buaa. OCHOBHbIE METOJbl (POPMOBAHUS, UCIONb3yeMble B TEXHOJIOTUU
BSOKYIIMX MaTepUaoB (BUOPOYIUIOTHEHUE, TPECCOBaHNE, TpaMOOBaHKE, IEHTPOPYTHPOBAHNUE).

Pasoen 3. Obwas mexnonoaus Kepamuku u 02Heynopos.

BBenenue B TexHosoruto kepamuku. CTpykTypa Kepamudeckoro Marepuana. OCHOBHBIE
TEPMUHBI U MOHATHS, UCIOJIb3yeMble B TEXHOJIOIUU KEpaMUKU U orueynopos. Kiaccuduxauums
KepaMHUYeCKHX MaTePUaJIOB U U3JICIHH 110 COCTaBy, CTPYKType U obmacTsm npuMeHeHus. OOmmas
TEXHOJIOTUYECKasi CXeMa IPOMU3BOJCTBA KEPAMHUKH, IOCIENI0BaTEIbHOCTb, Ha3HAUCHHE MU
CYILIHOCTb TE€XHOJOIMYECKHUX IEPEENIOB U 33Jauu, peliaeMble Ha HUX — MOATOTOBKA ChIPbEBOM
cMmecH, (hopmMoBaHue, CyIIKa, O0XKHT.

Knaccupukanmss ©u XapakTepuCTHKa CBHIPBEBBIX MaTEpUAIIOB JUISI  MPOU3BOJICTBA
TPaJUIIMOHHON KepaMUKU (IJIaCTUYHbIE M OTOIIAOLIME Marepuanbl, MmiaaBHH). Celpbe IS
IPOM3BOJICTBA OTHEYNOPOB M TEXHWYECKOH ((yHKIMOHANBHOW) Kepamuku. IlloaroroBka
CBIPbEBBIX MaTepuasoB. [IpuHIUIIBI pacyeTa ChIpbeBbIX cMecel. THIIbI ChIPbEBBIX KEPAMUYECKHX
macc. IlpuroroBieHue ChIppEBBIX CMECEd MOKpPBIM M CyXHUM crnocoOoM, 000pyAOBaHHUE,
HCIIOJIb3YEMOE TP ITOM.

®dopmoBaHHME KepaMHUYecKoro mnosygadpukara: ruiactudeckoe (opMOBaHUE, JIUThE W3
BOJHBIX CYCIEH3WM, JNTbe 1oJ JaBieHHeM. CyIHOCTb MPOLECCOB U IPUMEHSIEMOE
obopyoBaHue.

Ponp u 3amaum mporecca CylIku B TEXHOJIOTUH KepaMUKU. Pexumsl cymku. CymHoCTb
MIPOLIECCOB, MPOTEKAIOIIUX MPHU CYIIKE.

BricokoTeMneparypHble MpOLIECCH], IPOTEKAOIIME IIPU H3TOTOBIECHUM KEPAaMUKH.
[TapameTpsl, XapakTepU3yIOILIUeE MMOJIHOTY CIEKAaHUS KEPAMUKH U UX U3MEHEHHUE B 3aBUCUMOCTH
0T Temrmeparypbl o0kura. BiusiHue ycinoBHH BBICOKOTEMIIEPATypHOI'O CHHTE3a Ha KOHEYHBIH
(a30BBbIi COCTAB MOTYYaeMbIX MaTEpPHAIIOB.

TexHonorus, cBoiicTBa, NPUMEHEHHUE CTPOMTENBHOM KepaMuKku. ['pybas cTpouTenbHas
KepamuKka (TJIMHSHBIM KUpOMY, 4epenuua, ApeHaxHble TpyOsl). Kiaccudukaums wuznenui,
npeabsaBisieMble TpeOoBaHUS M 00JacTH NpUMEHEHHUs. TuroBass TEXHOJOrMYecKas cxema
U3TOTOBJICHUS] TPyOOW CTPOUTENHHOM KEpaMHKH METOJOM IJIaCTHUECKOro (opMoBaHUS Ha
npUMepe TIUHIHOTO KUpIUya.

OO6nunoBoyHble, (acaiHble MIUTKUA U IUIMTKU IS 10JIOB. Pa3nuuus B TpeOOBaHUAX K
n3zienusiM. TexXHOJIorus MIUTOK C MCIOJIb30BaHUEM MOTOYHO-KOHBEHEPHBIX JIMHUN. OCHOBHBIE
BU/JIbl XUMHYECKH CTOMKUX KEPAaMUUYECKUX U3JIETHH.

TexHomnorus, cBOHCTBa, MPUMEHEHHME TOHKOM Kepamuku. Knaccudukamus dapdopo-
(basHCOBBIX U3JENMH  (XO3AHCTBEHHBIE, CAHUTAPHO-TEXHUYECKUE, DIIEKTPOTEXHUYECKHE).
TpeboBanust K HUM. TUIIOBBIE CXEMBI MOJTOTOBKH MAaccC, IIACTHUECKOTo (HOPMOBAHHUS U JTUTHS.
['masypoBanune u gexkopupoBanue ¢dapdopo-dasHcoBrix wuzaenuid. OcoOEHHOCTH OO0XKHTA.
OcCHOBHBIE HAIIpaBICHHUs Pa3BUTUS TEXHOJIOTWMHU. [1a3ypoBaHue u JexopupoBaHue (apgopo-
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dasHCOBBIX M3AenUN. OCOOCHHOCTH TNPOU3BOJACTBA CAHUTAPHBIX KEPAMUUECKMX H3ICIUNA U
AJIIEKTPOU3O0JIATOPOB.

TexHonorus, cBOHCTBa, NPUMEHEHHWE OTHEYMOpPHBIX MatepuanoB. Kiaccuduxamms
orueynopoB. OCHOBHBIE JKCIUTyaTallMOHHBIE CBONCTBAa OTrHEymopoB. X B3auMOCBsI3b €O
CTPYKTYpO#, XumMuueckuM u ¢a3oBbIM cocTtaBoM. Crneuuduueckre TpeOOBaHHS K ChIPHEBBIM
MarepuaiaMm Jisi MPOM3BOJICTBA OTHEYMOpPOB. TUIOBas cxema HM3rOTOBJIEHUS OTHEYNOpPOB Ha
IpUMepe TEXHOJOTMU IIaMOTHbIX wu3faenuil. Kpemnezemucroie orneynopbsl. Oraeynopsl u
KepaMHKa U3 KBapieBoro crekia. Orueynopsl Ha OCHOBE OKCHIa MarHus. XpoMOMarHe3uaibHbIe
U Mar"He3uajbHO-IINHUHENUHble  OrHeynopbl. OTHEymopsl M BBICOKOTEMIIEpATypHbIE
DJIEKTpOHArpeBaTeNu u3 KapOuaa KpeMHus. JIerkoBecHbIe (TEIIOU30ISIMOHHBIC) OTHEYITOPHBIC
U3JIENHS M U3JIENIS U3 BBICOKOOTHEYIOPHBIX BOJIOKOH. CTpoeHUe U Temopu3nYecKue CBOiCTBa
w3nenuii.  TexHodkoHOMHYECKass A(PGEKTUBHOCTh  HCIIOJNB30BAHHS — TETUIOM3OJISIIIHOHHBIX
oreynopoB. COBpeMEHHbIE HAIlPaBJIEHUs Pa3BUTHS IPOU3BOJICTBA OTHEYIIOPOB.

TexHosorus, CBOWCTBa, NPHMEHEHHWE TEeXHUYECKOoW Kepamuku. Kriaccudukarms
TEXHUUYECKOH KEPaMUKH I10 COCTaBY M 00sacTsAM npuMeHeHus. Oo1ue 0cOOeHHOCTH TEXHOJIOTUN
W31 TEXHUYECKOH Kepamuku. Crienuduueckne TpeOOBaHUS K ChIPhI0. MeTo bl (hOpMOBaHUS.
Ocob6enHoctn oOxwura. CrienuagbHbIE METOABI 00pPabOTKHM (METaIU3alKsa, MeXaHUJecKas
o0paboTka). TunoBasi cxema TEXHOJOTHMH TEXHUYECKOW KEpaMUKH Ha MPUMEPE KOPYHIOBBIX
m3nenuid. Kepamuka Ha OCHOBE MWHIMBHUIYaJIbHBIX OKCHUJIOB. BBICOKOIIIMHO3EMHUCTas U
MarHe3uajibHas Kepamuka. Marepuaibl KOHIACHCATOPHOM KepaMUKH. BakHeilmmue THIbI
nbe30KepaMuKu MarHuTHas Kepamuka Ha OcHOBe (eppommnuneneii. Kepamuka Ha ocHOBe
OCCKUCITOPOAHBIX BBICOKOOTHEYNOPHBIX COCIWHEHMA (HUTPHUABI, KapOWJIbl, CHUIIUIUIBI).
Kepamuueckne KOMIO3MLMOHHBIE Marepuaibl. Poib TEXHHYECKOW KEpaMUKH M HAay4HO-
TEXHUYECKOM IIporpecce.

Pa3zoen 4. Obwasn mexnonocus cmexkia u cumaiios.

OcCHOBHBIE TIOHSTUSL U OINPEACIICHUS], UCTIOJIb3yEeMbIE B TEXHOJOTUU CTEKJIa U CHUTALJIOB.
Crekiio00pa3Hoe COCTOSIHHE U CBOWCTBA CTEKON. Temmeparypa cTekioBaHUs Tg U MHTepBaj
crexinoBanus. OCOOCHHOCTH W3MEHEHUS CBOMCTB B HMHTEpBaie cTekioBaHUS. COBpPEMCHHBIC
MIPEICTABJICHHS O CTPOCHHUH CTEKIIA.

TexHomornyeckne CBOMCTBA CTEKJIAa. BS3KOCTh W €€ pojb B TEXHOJOTHH CTEKJa.
Kpucrannuzanuonnas crnocoOHOCTh CTEKOJI U €€ poJib B TEXHOJOTHH cTekia. Du3nko-
XUMHUUYECKHEe U MEXaHWYEeCKHMEe CBOMCTBa cTekia. Terutodusmyeckue, annekTpodusnyeckue u
ONTHUYECKUE CBOMCTBA U MX POJb B TEXHOJOTMHM M SKCIULyaTallud CTEKOJ U CTEKJIOM3IEIIHM.
BimsiHne XMMHYECKOro cocraBa M TEMIIEpaTypbl HAa 3T CBOMCTBA. XMMHUYECKasi yCTOWYHUBOCTh
crexon. Ilpemensl TPOYHOCTH CTEKJIa Ha pacTsbKeHue, M3rud, cxarue, yaap. CrocoObl
yOpOYHEHUs CTekia. [IpuHITUIIBI TPOEKTHUPOBAHUS CTEKOJ C 3aIaHHBIMU DKCIUTYaTallUOHHBIMU U
TEXHOJIOTHYECKUMU CBOMCTBAMH.

Knaccudukanmsi mpoMBIIIUIEHHBIX CTEKOJ U CTEKJIOM3ICIHUN M0 XMMUYECKOMY COCTaBYy,
CBOICTBaM, HA3HAYCHHIO M 00JACTSIM MpUMEHEHUs TeXHOIOTHYECKHE MPOLIECCH B IPOU3BOJICTBE
crekina. OOO0OIIEHHAas TEXHOJIOTHYECKass CXeMa ¢ OCHOBHBIE CTaJUH  IPOM3BOJICTBA
CTEKJIOU3IEIIUN.

Knaccudukanms u xapakTepuCTHKa CHIPhEBBIX MATEPHUATIOB JJIS MMPOU3BOJCTBA CTEKIIA U
cutauioB. OCHOBHBIE CBIPbEBBIE MaTepHalbl — KHUCIBIE, UIEIOYHBIE, MIEI0Ye3eMEeIIbHbIE.
BcnomorarenbHbie  CHIPbEBBIE MaTEpHANIbl — YCKOPHUTENIH, OCBETJIMTENIH, BOCCTAHOBHUTEIH,
oOecrBeunBaTeN, KpPACUTENM, TIYIIUTETH. [EeXHONOTUYECKHME CXEeMbl U OCOOCHHOCTH
MOATOTOBKHU CHIPhS ¥ IPUTOTOBJICHUSI IIMXTHI HA CTEKOJIBHBIX 3aBO/IAX.

CreknmoBapenue.  OCHOBHBIE ~ JTambl  CTEKJIOBApEHUS:  CHIMKATOOOpa3OBaHHUE,
CTEKJI000pa30BaHMWE, OCBETIICHHE, TOMOTCHM3AIlUs, CTYAKa. [EXHOJOTUYECKHE OCHOBBI
MPOMBINIJICHHOTO CTEKJIoBapeHusi. Bupl medeil. YcinoBus U 0COOCHHOCTH MpOBapa IIMXTHI B
MPOMBINIUICHHBIX CTEKJIOBAPEHHBIX Tevax. TeXHOIOTHYEeCKUE PEKUMBI BAPKH OCHOBHBIX THIIOB
MPOMBINUICHHBIX CTEKOJI. MeToAbl HMHTEHCU(UKAUUA CTEKJIOBAPEHHS] — JIOTOJHUTEIbHBIN
AJIEKTPOIIOOTPEB, IEPEMEIIMBAHUE CTEKIIOMACCHI, AIEKTPOBApKa, TETIOBAsT U30JISALINS TTCUESH.
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dopmoBanne  crexiousnenuid.  HempeppiBHOe W 1ukiInyeckoe  (GOpMOBaHHE.
TexHOJIOrHYeCKHE XapaKTePUCTHKH U TTapaMeTphl POMBIIIJICHHBIX CIIOCOO0B ()OPMOBaHUSI.

TeroBast 00paboTKa CTEKIION3AEHN (OTKHT, 3aKallka). XapaKTepUCTUKA IIPUMEHIEMOTO
o0opynoBanusi. MexaHudyeckas W XHMUYecKas 0O0pabOTKa MOBEPXHOCTU CTEKIIOM3ICIHIA.
Hasnauenne u wiaccudukamus crioco0oB 00paboTKu. DHU3UKO-XUMHUYECKHE MPUHIUIBI U
TEXHOJIOTUYECKHE PEKUMBI METOZI0B 00paboTku. KOHTpOIb MPOU3BOACTBA.

JIucroBoe crekio. TexHoMorn4eckas cxeMma mojJy4eHus. XapakTepUCTHKA, aCCOPTUMEHT,
CBOWCTBA JIMCTOBBIX CTEKOJI. THIMBI U TEXHUKO-SKOHOMHYECKHE IMOKa3aTeIH CTEKIOBAPEHHBIX
neued, NpPUMEHSEMBIX B IPOU3BOJCTBE JIMCTOBOrO crekia. Kiraccudukaims MeETomoB
¢dopmoBanus. [TpuHIUTIBI, TEXHOJIOTUYECKHUE PEXKHUMBI, anmaparypHoe oopmienne GopMoBaHU
crekia uepes yogouky (BBC), co cBobomno# moBepxHocTH crekinomacckl (BBBC), Ha pacniase
merayia (Qmoar-meron). CpaBHUTEIbHAs XapaKTEPUCTHKA METOJOB (DOPMOBAHHUS JIMCTOBOTO
creksia. CoBpeMeHHbIC TEHICHIIUN Pa3BUTHS TEXHOJIOTHUHU JIUCTOBOTO CTEKJIAa U PACIIUPEHUS €ro
ACCOPTUMEHTA.

ApXUTEKTYPHO-CTPOUTEIILHOE CTEKJI0. TeXHOIornyeckasl cxeMa M3rotoBiieHus. HazHaveHue,
ACCOPTUMEHT W  XapaKTEepHCTHKAa OCHOBHBIX BHIOB AapXHTEKTYpPHO-CTPOMTENBHBIX  CTEKOI
(apMHPOBaHHOE M Yy30pYaTOE CTEKJIO, CTEKJIOOJIOKH, CTEKJIOMAKEThI, MEHOCTEKIIO, OOJIMIIOBOYHBIC
MaTepralibl Ha OCHOBE CTEKIIA). TeXHOIOrn4ecKrue CXeMbl U IapaMeTphI IIPOU3BOICTBA.

Tapnoe crekio. TexHomorHueckas cxema u3rotoBiicHUs. Buipl, HA3HaAUCHHE U OCHOBHBIC
TpeOOBaHUs, MPEIbIBISEMbIE K CTEKISHHOW Tape. TeXHOJIOTHYeCKHe CXEMbl M MapaMeTphl
NPOM3BOJICTBA. METO/BI YIIPOUHEHHSI CTEKIIOTAPBI.

ACCOPTHUMEHT ¥  COCTaBbl ~ COpPTOBOro  crtekia. (OCOOCHHOCTH  Bapku |
BBIPAOOTKUXPYCTATBHBIX U IIBETHBIX CTEKOJI. METO/IbI JCKOPHUPOBAHHUS COPTOBOTO CTEKIIA.

Texnuyeckoe crekimo. TexHojormdeckas cxema moirydeHus. Kiaccudukanus
TEXHUYECKOT0 CTEKJIa 10 Ha3HAUCHHIO, COCTaBaM, CBOMCTBaM. XapaKTEPUCTHKA OCHOBHBIX THUIIOB
TEXHUYECKOTO CTEKJIA.

Cutauibl ¥ [UIAKOCHTAUIBL.  TeopeTHYecKue OCHOBBI HAIPABICHHOH O00BEMHOM
KpUCTATU3aIMK CTeKoJI. Karanu3aropel KpUCTAJUTM3AIMU, UX BUABI M MPEABABISIEMbIE K HUM
TpeboBaHus. TeXHOIOrMUECKUE CXEMBI ITOJTyUYEHHs CUTAIUIOB. XapaKTepUCTHKA OCHOBHBIX BHJIOB.
Oco0eHHOCTH CBOMCTB M MPUMEHEHHUSI.

4 O0bem yueOHOH TUCHMILINHBI

Bup yueoHoii padornl O6nem MnCHMIHHEL
3E Akan. 4 AcTtp. 4

O0mas TpyA0eMKOCTb 1M CHUILITHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,89 32 24
Jlexnun 0,89 32 24
CamocTrosiTeIbHas padoTa: 1,11 40 30
KonTakTHas camocTosTenpHas paboTa 0,2 0,15
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNioB 1,11 398 29 85
JIUCIATUTHHBI
Buj1 HTOroBOro KOHTPOJIS: 3auer

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«TexHoJIOrMUEeCKHE MALLIMHBI VISl IPOM3BOACTBA BHICOKOTEMIIEPATYPHBIX
(pYHKIHMOHAJBHBIX MATEPHAJIOB)

1 Heab AuMCUMIUIMHBI — TpHOOpEeTEeHHE OOYYAIONIMMUCS 3HAHUM MO TEOPETUYECKUM
OCHOBaM TI€Hepaluy TeIUla M TEIUIOBBIX IIPOLIECCOB, IMPOTEKAMOUIUX IIPU IOIYyYECHUU
BBICOKOTEMIEPATYPHBIX (YHKIHOHANbHBIX MaTepuanoB (BOM) u uznenuil u3 HUX, a Takxke
IOPUHIUIAM paboThl, YCIOBHUSM 3KCILTyaTallid, OCHOBAM NPOEKTUPOBAHMS TEIJIOBBIX arperaToB
JUIS1 X TTIPOU3BOJICTBA.

2 B pesyabTaTe H3y4eHHUs1 AUCHHUILUINHBI 00y4aI0UICH J0JI/KEH:

Obnadams CIeTyIONTUMA KOMITIETCHIIMSMHA U UHIMKATOPAMH MX JOCTHKCHHS .
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YK-2.1, YK-2.2, VK-2.3, IIK-1.1, TIK-1.2, I1K-1.3, IIK-2.1, I1K-2.2, TIK-2.3, I1K-3.1, TIK-
3.2, 11K-3.3, I1K-4.1, T1K-4.2, TIK-4.3.

3namo:

- TEOPETUYECKHE OCHOBBI OpraHM3allMM TEIUIOBOW 0O0pabOTKM B TEIUIOBBIX arperarax
TexHoJiornu BOM;

- IPUHIUIIBI BBIOOPA U pacyeTa (pyTepoBOK TEIUIOBBIX arperaTos i npousBojcrsa BOM u
HU3JICIUN U3 HUX;

- TEOPETHUYECKUE OCHOBBI IIPOLIECCA CYLIKH CBIPBEBBIX MATEPUAIOB U U3JEIUN TEXHOJIOTUU
BOM;

- KOHCTPYKLIMU U MPUHIMIIEI paOOThl OCHOBHBIX TEIUIOBBIX arperatos npou3Bojactsa BOM u
W3JIeJIMN U3 HUX — [IeYed U CyIIUII.

Ymems:

- OCYLLIECTBIIATh BBIOODP TEIIOBOM 00pabOTKM M MCTOYHUKA TEIJIa /1Jsl IPOU3BOACTBA JAHHOTO
Buga BOM;

- MIPOU3BOIUTH BHIOOP KOHCTPYKIMH TEIUIOBOTO arperara TexHojoruu BOM u ocymiecTBisTh
HE00X0/IMMble KOHCTPYKTUBHBIE U TEIUIOTEXHUUYECKHE PACUETHI,

- BBITIOJIHATD U YNTATh YEPTEKU OCHOBHBIX TEILIOBBIX arperaTtos TexHojaoruu BOM;

- MCIIOJIB30BATh CPEICTBA KOMITBIOTEPHOM IpaMKu JIJIsl U3TOTOBJICHUS YEPTEKEH.

Braoemy:

- 3HaHUSAMH 00 H(PQPEKTUBHOCTH MCIIOJIB30BaHUA M CIOcOo0aX SKOHOMHUM Telja Ipu
npousBoAcTBe BOM u u3nenuii u3 HuX;

- 3HaHUSMH 00 OCHOBHBIX (DU3MKO-XMMHYECKHX IPOIECCaX, MPOUCXOMIAIINX TPH CHUHTE3E
B®M u ux cBs3U C nporeccaMu TeIIo00MeHa;

- 3HAaHUSIMHM O COBPEMEHHOM TEIJIOTEXHUYECKOM 000py10BaHUU TexHoJoruu BOM;

- METOJMKON KOHCTPYKTHUBHBIX M TEIUIOTEXHUYECKUX pacdyeToB TEIUIOBBIX arperaroB
TexHosioruu BOM.

3 Kpartkoe coaep:xaHue JTUCHUILIAHBI

OO0miue 37eMeHThl KOHCTPYKIIMU TEIUIOBBIX arperaToB: 30HA I€HEepaluy TeIula U 30Ha
TEXHOJIOTMYECKOI0 Ipolecca

I'enepanmss TemioTel B TEIUIOBBIX arperatax Buapl TommBa M HMX OCHOBHBIE
XapakTepUCTHKH. PacdeT mpoliecca rOpeHusl TOIUIMBA, CIIOCOOBI M YCTPOMCTBA Il CHKUTAHUSA
Pa3HBIX BUJIOB TOILIMBA. BUIBI 3JIeKTpOHArpeBaresiel il Medeld CONPOTUBIICHUSA: MaTepHAIbI,
KOHCTPYKLIUHU U YCIOBUS CITY>KOBI

Ponb ra30BbIX TOTOKOB B OpraHU3allMy pabOThl TEIUIOBBIX arperaToB TexHojsoruun BOM.
Oco0eHHOCTH ABMKEHHSI Fa30BbIX OTOKOB B yCTAaHOBKAX TexHonoruu BOM.

TermnooOMeHHBIE TTPOLIECCHI MTPU TEINIOBOW 00pabOTKE B Meyax M CyIIUIaxX TEXHOJOTHUHU
BO®M. KoHBeKTHBHBIN pexHM paOOThl TEIJIOBBIX arperaToB. PaauanuoHHBIA pexuM paboThI
TEIUIOBBIX arperatoB. Pa3HOBUIAHOCTH U 00J1aCTH IPUMEHEHHS paAMallMOHHOTO TEII000OMEHa.

[Tpo6aembl TeMION30MIALMU TIpU paboTe TEIJIOBBIX arperatoB. TpeboBaHus K (GyTEpOBKE,
OTHEYNOPHBIE M TEIUIOM3OJALUOHHBIE MaTepHAIbl, HCIOJIb3YEMbIE IPH KOHCTPYMPOBAHUU
TEIUIOBBIX arperaroB TexHonoruu BOM. Pacuer (yTepoBOK B yCIOBHAX CTAallMOHAPHOTO U
HECTallMOHAPHOT'O TEIUIOBOTO MOTOKA.

IIponeccsl, mpoHUCXOAAIME IpU YHAJCHUU BIArM W3 MaTEpPUAIIOB WU  U3JEIUH,
MEXaHU3MBbI IIEPEMELIEHNUS BJIATM BHYTPU MaTepHaa, YCaJOYHbIE HAIIPSIKEHUS, TOBEPXHOCTHBIN
U KPUTHUYECKUI T'paJeHT BIAKHOCTH. BpIOOp ONTHMaNbHBIX peKUMOB CyHmKU. KoHCTpyKImu u
MPUHIINI Pa0OTHI CYIINIIOK JUIsl CYILIKH ChIPBEBBIX MAaTEpUAIOB U CYIIKH KEPAMUYECKUX U3IEIUN.

OcHoOBHBIE (DU3UKO-XHMHYECKUE MPOLECChl, MPOUCXOAAIINE NpH OOXKHUIe H3ICTHii
KEpaMHUUYECKOW TEXHOJIOTHH, UHTEPBAJ CIIEUEHHOI'O0 COCTOSIHUS M €r0 BIMSHHUE HA OPTraHU3alUio
nporiecca ooxkura. Kinaccugukarus nedeii 1y o0xura kepamuueckux uzaenuit. Koncrpykuus u
OpUHLMI PabOThl meuyedl mepuoauyeckoro JaeiictBust Ileun HempepbIBHOTO JIEHCTBUS,
KJaccu(uKaus no pexxuMy o0kura 1 BUAy Kepamuyeckux uzaenuii. KoHCTpykuus u npuHIuI
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JNEUCTBUSL TYHHEJIBHBIX II€4€d  OTKPBITOrO IUIAMEHH. PacueT MpOM3BOAMTEIBHOCTH,
TFeOMETPUYECKUX Pa3MEPOB U CTPYKTypa TEIJIOBBIX OalaHCOB TYHHENbHBIX meueil. [IpuHimmn
paboThl, 0COOEHHOCTH KOHCTPYKIMM M 00JIaCTh NMPUMEHEHHs] My(denbHbIX Nedel 1 oOxkura
U3JeNUil KepaMHUYecKol TexHOMOruH. OCOOCHHOCTH KOHCTPYKUIMH M 00JacTh NPUMEHEHUS
KOHBEHEpHbIX meueil. Onekrpuueckue nedd. TpeboBaHUS K MaTepualy HarpeBaTels,
0COOEHHOCTH KOHCTPYKLIMM M OpPraHM3aluu oOXura. BwicokoTemmeparypHbIe 3JEKTpHYECKHE
Heyu A7 00Kura u3enuil TeXHN4eCKoN KepaMuKy.

TermoBsle arperaTel CTEKOJIBHOM TexHosioruu. [Ipomeccel, Hpoucxomsduue Impu
TepMo0oOpaboTKe cTeKkonbHOM muxThl. Kiaccudukanus crexioBapeHHbIX Iedeld. Bribop
KOHCTPYKLIMU CTEKJIOBAapEHHOW IE€4YM B 3aBHCUMOCTH OT COCTaBa CTEKJa, BUAA M CIocoda
BbIpaOOTKHM creknousgenuil. KoHCTpykuus M HOpUHLOUI JEHCTBUSA IeYe IepuoandecKoro
nercrus. KOHCTpyKUMS M IPUHUUII JEWCTBUSA BaHHBIX II€YEH HEIPEPBIBHOTO JACHCTBUSL.
Knaccugukanus, oduye 31eMeHTbl KOHCTPYKIMH. KOHCTpYKIIMY ¥ IPUHLUI J€HCTBUS THIIOBBIX
neyeil HempepbIBHOTO JEUCTBUS JIJIsl POM3BOJICTBA CTEKJIA U cTeKJIon3aenuil. CpaBHEHUE Pa3HBIX
THUIIOB Meueil o TemnoBoi a3¢pexruBHOCTH. [Iponeccs TermooOMeHa 1 BapKa CTEK/Ia U B BAHHBIX
Ieyax HENpPEpPBIBHOIO JNEUCTBUA. PacueT KOHCTPYKTHBHBIX pa3sMEPOB CTEKJIOBAapPEHHBIX I€YeH
HENPEPHIBHOTO ICHCTBHS, CTPYKTYpPa TEIUIOBBIX OajlaHCOB. VCII0/Ib30BaHNE JIEKTPOIHEPTUU AJIS
BapKU CTEKJIA. DJIEKTPUUECKUE MTEYH NTEPUOIUUECKOrO U HENPEPHIBHOTO ACHCTBUSI, TpEOOBAHUS K
anekTpoaaM.  ['a3onnekrpuueckue  neun.  CpaBHEHHME — IUIAMEHHBIX,  AJIEKTPUYECKHX,
ra309JIeKTPUUECKUX TMedeld 10 IPGPEKTHBHOCTH HCIIOIB30BAaHHS TEIUIOBOW DHEPTUH, YIEITHHOMY
cbeMy. BecriomorarenpHble IeYH CTEKOIBHON TEXHOJIOTHH.

TenoBele arperatsl JUisl IPOU3BOJICTBA BSLKYIIMX MaTepuanoB. IIporecc oOpa3zoBaHus
KJIMHKepa B MeYHbIX arperarax. MOKpsblid U CyXo# crocod npou3BO/CTBa IEMEHTHOTO KIMHKEpa.
OU3NKO-XUMHUYECKUE  IPOLIECCHl, MPOTEKAIOUIME MpU OOXKUIE€ CHIPEBOM CMECH U
TEIUIOTEXHUYECKNE XapaKTEPUCTUKU OCHOBHBIX TEXHOJIOIMYECKHUX 30H IIEYHOIO arperara.

KoHcTpykuus v npuHUIMI paboThl BpalllaloIXcs euell MOKpOro criocoda Nponu3BoCTBa.
[Tponeccel TemooOMeHa BO BpallarolLleiics MeYM MOKpPOro crocoda NpOU3BOJICTBA, IYTH
MHTCHCU(UKAIIMM KOHBEKTHBHOM Teruionepenayn. [lednpie arperaTel Ccyxoro cmoco0a
IPOM3BOJICTBA C 3aleyHBbIMH TEIUNIOOOMEHHUKaMH. BBIHOCHBIE peakTOpbI-IeKapOOHU3aTOPHI
MEYHBIX arperaroB Cyxoro crnocoda, uX pasHOBUIHOCTU M MPUHIUN paboThl. KoHCTpyKIMu u
TEIIOTEXHUYECKHE OCOOCHHOCTU Pa0OThI XOJIOAMIBLHUKOB MEYHBIX arperaToB AJs MPOU3BOJCTBA
LIEMEHTHOI'O0 KJIMHKepa PacdeT KOHCTPYKTHBHBIX pa3MEPOB BPAIIAKOLIMXCS IE€YEH, CTPYKTypa
TEIUIOBOTO M MaTepUAIIbHOTO OalaHCOB BpPALIAIOMUMXCA IMMEYed MOKPOro M CyXoro crocoba
IIPOM3BOJCTBA IIEMEHTHOTO KIMHKepa. ['azomarepualibHble IIOTOKM B IEYHBIX arperarax
[IEMEHTHOTO IMPOM3BOJCTBA M MX B3aMMOCBS3b C Mpoleccamu TeruioooOMeHa. KoHcTpykuus u
MPUHIMN JEHUCTBUS IMIAXTHBIX TE€YEW M TNEYeH KHUIIIIEro CJIOSA [Ji1 MPOM3BOJICTBA W3BECTH.
['uncoBapoyHble KOTJIBI, YCTAaHOBKM COBMECTHOTO MOMOJIa M OOXHra (CyIIKH) ChIPBEBBIX
MaTepHaIOB.

KonTtpomns Haj paboTOH TEIUIOBBIX arperaros.

4 O0beM yueOHOH THCHMIIINHBI

Bup y4eOHoii padoThI 3E Oﬁbexlz::;.u:mﬂnnb;ﬂp. a

Oo6masi TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,88 32 24
Jlexmun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,44 16 12
B TOM yHcJie B (hopMe IPAKTUUECKON MOJITOTOBKU 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
CamocrosTenbHOEe U3YUEeHUE Pa3/IesioB 112 40 30
JUCIATUTHHBI

Bua konTpoJs:

JK3aMeH 1,0 | 36 | 27
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KonrakrHas pabota - MIPOMEKYTOUHAs

0,4 0,3
aTTecTalus 1,0
[ToaroToBKa K 9K3aMeHy 35,6 26,7
Bua uToroBoro KOHTpoJIs: DK3aMeH

AHHOTanugA padoyeil MpOrpaMmbl AHCUUIIMHBI
«O01masa xuMnueckas TEXHOJIOT U

1. Heap aucuumIuHbl — (QOPMHUPOBAHUE 3HAHWUK B O0JIACTH  peaM3alMH XUMHKO-
TEXHOJIOTUYECKHUX TPOIECCOB C Y4YETOM (PHU3UKO-XMMHUYECKUX OCOOEHHOCTEH MPOTEKAIOIINX
peakuuii, BbIOOpa ONTHMAJIbHBIX YCJIOBHH pEaM3yeMBbIX MPOLECCOB, BbIOOpa 3(PQPEeKTHBHBIX
pPEaKToOpOB, MPUOOPETEHUS HABBIKOB B COCTaBJICHHM MAaTEPUAIbHBIX U TEIJIOBBIX OalaHCOB, B
pacyere MPOILECCOB M PEAKTOPOB HA OCHOBE MATEMAaTHYECKOTO MOJCIMPOBAHUS, MOTYYCHUS
3HaHWI B 00J1acTH pa3pabOTKH dHEPTrocOEPErarmnuX XUMHKO-TeXHOIorndeckux cucteM (XTC),
0€30TXOAHBIX M MATOOTXOAHBIX TEXHOJIOTH Ha IPUMEPE COBPEMEHHBIX MTPOU3BOJICTB.

2. B pe3ysbTare n3yueHus JMCUUIJIMHBI 00y4AIOUIUIACS J0JIKEH:

Obnadamye CleAyIOMAMA KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX TOCTH)KCHUS:

[IK-3.1, T11K-3.2, [1K-3.3, [1K-4.1, TIK-4.2, [1K-4.3.

3namey:

—  OCHOBBI XHMHYECKHX IPOLIECCOB U PEAKTOPOB;

—  METOJbl UCCIEAOBAHUIN B3aUMOJICHCTBUSI XUMUUYECKUX MPEBPAILCHUN U SABJICHUN MEpEeHOCca
Ha BCEX MACIITa0HBIX YPOBHSIX;

—  METOIMKY BBIOOpa peakTopa U pacyeTa Mpoiecca B HeM;

— OCHOBHBIE pEaKIMOHHBIE TMPOLIECCHl M PEAKTOPhl XWMHUYECKOM TEXHOJOTHMH H
OMOTEXHOJIOTHH;

— OCHOBHBIC TMPUHIUIBI OPraHU3alUUd XUMHYECKOTO MPOM3BOJACTBA, €0 HEPAPXUUYECKYIO
CTPYKTYPY, METOJIbI OLIEHKH YPPEKTUBHOCTH IPOU3BOJICTBA;

—  OCHOBHBIC XMMHUYECKHE TPOU3BOJICTBA.

Ymemy:

—  paccyHMTaTh OCHOBHBIE XapaKTEPUCTUKU XMMHUECKOTO MpOIlecca;

—  BBIOpaTh palMOHATIBHYIO0 CXEMY IPOU3BOJICTBA 33JAHHOTO IPOAYKTA;

—  OLIGHUTH TEXHOJIOTUYECKYIO YPPEKTUBHOCTH MPOU3BOJICTBA;

—  BbIOpaTh 3 (EeKTUBHBIN TUII PEAKTOPa;

—  TIPOBOJMTH PACUEThI TEXHOJOTHUECKUX MApaMETPOB IS 3aJAHHOTO MPOIIECCa;

—  ONpeAeTATh MapaMeTpPhl HAWITYUIIeld OpTaHU3aI|H MPoIlecca B XUMHUIECKOM PEaKTope.

Braoemy:

— Metojamu aHanmn3a 3QGEeKTUBHOCTH padOThl XUMUYECKHUX MTPOU3BOICTB;

— MeToJaMH pacueTa M aHaiM3a IMPOLEeCCOB B XHUMHYECKHX pEaKTOpax, OMpeAesTh
TEXHOJIOTUYECKHUE TIOKA3aTelH,

—  MeTOoJaMH BBIOOpa XUMHUYECKUX PEAKTOPOB.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Paszoen 1. XuMudeckas TEXHOJIOTHS U XUMUYECKOE TPOU3BOICTBO.

1.1. OcHOBHBIE OIpEAEIICHNS U MOJI0KEHHUS.

Xumuueckasi TeXHoJIOorusi. OOBEKT XMMHUYECKONW TEXHOJIOTHU. MeXoTpaciaeBoil XxapakTep
XUMHYECKOH TEXHOJOTHU. Pa3BUTHE XMMHUYECKHX TMPOU3BOACTB M XUMHUYECKOW TEXHOJOTHH.
MecTo XMMHUYECKOH TEXHOJIOTHH B MPOMBIIIJIEHHOH chepe U METOI0B XMMHUYECKON TEXHOIOTHUH
B HEXMMHUYECKHX OTPACIsIX MPOMBINUICHHOCTH. CHCTEMHBIN aHajdW3 CIIOKHBIX CXEeM |
B3aUMOJICHICTBUI 3JIEMEHTOB CXEMbl — IIOHATHE M cojepkaHue wmerona. duszmuueckoe u
MaTeMaTHYECKOE MOJICTHPOBAHNE, OTIPEIEIICHUE 1 OCHOBHBIE TIOHATHS, UX MECTO B MH)KEHEPHO-
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XMMHUYECKHMX MCCIEOBAHUAX U pa3paboTkax. MecTo U 3HaueHUE HaTYpPHOTO U BBIYMCIUTEIBHOIO
skcniepumenTa. CoaepkaHue 1 3aJauu y4eOHOro Kypca.

1.2. Xumuueckoe npou3BOJICTBO.

[lonaTHEe 0 XHMMHUYECKOM MPOU3BOACTBE. MHOTrOQyHKIMOHAIBHOCTh XHMHUYECKOTO
npousBojacTBa. OOmIas CTPYKTypa XHMHYECKOro Mpou3BojcTBa. OCHOBHBIE MOACUCTEMBI
XUMHUYECKOIO Npou3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHUE KOMIIOHEHTHI XUMHYECKOIO
IIPOM3BOJICTBA.

KauecTBeHHBIE W  KONMYECTBEHHBIE IIOKA3aTeIM XUMHUYECKOIO  IPOU3BOJCTBA!
TEXHOJIOTUYECKNE, SKOHOMUYECKUE, SKCIUTyaTallHOHHbIE, COLIUAJIbHBIE.

1.3. CeippeBble pecypchl, BOJIa M 3HEPTUS B XUMUUECKOM IIPOU3BO/ICTBE.

Knaccugukanus celppeBbIX PECYpCOB 110 PA3JIMYHBIM IPU3HAKaM — ()a30BOMY COCTOSIHUIO,
IIPOUCXOXKACHNUIO, UCTOYHMKAM. MuUHepaabHOE ChIphE (PyAbl M IOJIE3HBIE HCKOIIAEMBIE),
OpraHMYeCcKOoe MPUPOJHOE ChIpbe (FOPHOYME MCKOIAEMbIE), pACTUTEIIBHOE U JKUBOTHOE ChIPbHE,
BTOPUYHOE CBIPhE — UX MCIOJIB30BAHUE M MYTH NepepadoTku. OCHOBHBIE CIIOCOOBI EPBUYHOM
00paboTKH ChIphsl (OOOTaIEHUE, OYKMCTKA, MOJATOTOBKA K TPAHCIOPTHUPOBKE M IepepaboTKe).
[ToHsATHE, CYMIHOCTH W TPUMEPHl YIIyOJEHUS HCIOIb30BAHHUS CHIPbs, KOMOWHHPOBAHUS
IPOM3BOJICTB U KOMIIEKCHON NIepepabOTKHU ChIPbS.

3HaueHue U MCMOJIb30BaHHE BOJABI B XMMHMUYECKHUX IPOU3BOJCTBAX. MCTOYHMKU BOJBI.
TpeboBaHMs K TEXHOJIOTHYECKOH U ObITOBOM Bozie. [IpoMblliuieHHas TOATOTOBKA BOBI M METOIbI
ee OuuCTKH OT npumecel. OCHOBHbIE METOJbl KOHTpPOJISI KayecTBa BOJbl. OJKOHOMHS
BOJIONOTPEOIEHHS B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Buibl 1 HICTOYHUKH SHEPTUU B XUMUUECKOM MPOMBIIIIEHHOCTH. MaciTaObl noTpediieHus
U CIIOCOOBI YMEHBLIEHHs 3HepreTuueckux 3arpaTr. CylHOCTP M NPUMEPbl pereHepanuu u
peKynepaluuyu 3HEPrud. ODHEProTeXHOJIOTMYECKUE CHUCTEMbl. BTOpHUuHBIE SHEpreTHYEcKue
pecypchl.

Pa3zoen 2. Teopernyeckue 0OCHOBBI XMMHUUECKHUX IPOLIECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIPEJEIECHUS U TIOJIOKEHUS.

DU3UKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IIpEeBpaLeHUH —
CTEXMOMETPUYECKUE, TEPMOAMHAMHUUYECKUE, KHHeTHueckue. Ilokazarenn  XMMHMUYECKOTO
IIpEBpaLeHHs] — CTENIEHb IPEBPAICHUs], BBIXOJI IPOYKTa, MHTETpasibHasd U AuQdepeHnraibHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKLIUH U ITPEBPALLEHUS PEAreHTOB.

2.2. XMHUYECKHE MPOIECCHI.

Omnpenenenne. Knaccupukanuss XUMHUECKUX IPOLECCOB MO Pa3IMYHBIM IpPU3HAKaM —
XUMHUYECKMM (BHJ XHMHUYECKOW peaklMH, TEePMOJUHAMHYECKHE XapaKTEpPUCTUKH, CXeMa
npeBpaleHuii) 1 (a30BbIM (YUCIIO U arperaTHoe CocTosiHUE (a3).

I'omorennsIii xumuueckuid nporecc. Onpenenenre U npuMmepsl. BiusHue XUMHUYECKUX
NPU3HAKOB U YCIOBUI MPOTEKaHUs Ipoliecca Ha ero rnokasaresnu. CrnocoObl HHTEHCUPHUKALIH.

[Tonstre ontuManbHbIX TemmepaTyp. ONTUMalbHBIE TEMIEpPaTyphl A OOpaTUMBIX U
HEOOpaTUMBIX K30- U SHJOTEPMUYECKUX PEaKIIHH.

I'ereporennspiii (HeKaTaIMTUYECKHUI) XUMHUECcKUid mpouecc. OnpeneneHue U MpUMepHI.
CrpykTypa mpoliecca U ero cocramismwonme (ctaauu). Habmogaemas CKOpoOCTh XMMHUYECKOTO
npespauienus. O6nactu (pexxuMbl) MPOTEKaHUs Mpoliecca, JUMUTUPYIOLIAs CTa .

I'eteporennpiii XxuMuUecKuid mporecc '"raz (KUAKOCTh) - TBepaoe". OOocHOBaHHE,
MOCTPOCHUE U aHAIM3 MaTeMaTUYECKON MOJIeNH ISl peakiuii ropeHus (Moienb "CKMMAaroIIasics
chepa) m TOmMOXMMHUYECKOH (Moaens "c HeB3aumopaeWcTByrommM sapom"). Habmomaemas
CKOPOCTh MpEBpAILEHUs, BpeMsl MpeBpalleHus U MyTH WHTCHCHU(PHUKAUU ISl Pa3IHMYHBIX
o0JacTei mpoTeKaHus mporecca.

I'ereporennsiii XxuMuyeckuil mnpouecc '"raz (KUAKOCTb) - XKUAKOCTh". OOOCHOBaHME,
IIOCTPOCHHE M aHalIM3 MareMaThueckoi mozenu. HaOmionaemas CKOpOCTh IMpeBpallieHUs U
obnactu nporekanus npouecca. [lytun naTencudukanu 11t pa3aIMuHbIX PEKUMOB MpoIiecca.

Karanutuueckuit mpouecc. Ompenenenue, kiaccuuxanus, npumepbl. ['ereporeHHbIN
KaTajiu3 Ha TBepaoM KaranuzaTope. OOOCHOBaHME, MOCTPOCHHWE W aHAIM3 MaTeMaTU4YecKOil
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MOJIeJIM Ha KaTaJIUTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHE KarainuzaTopa. HaOmronmaemas
CKOPOCTH MPEBpaIleHUs U 00JIaCTH MpoTeKaHus npoiecca. CTeeHb UCIIOJIb30BaHNS BHYTPEHHEN
noBepxHocTu. [lyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. X¥MMHUYECKHE PEAKTOPBI.

OnpeneneHne W Ha3HAYEHUE XMMHUYECKOTO peakTopa. PeakTopsl B XMMHUYECKHX U
HEXMUMHUYECKUX OTpACIsAX MNpOMBIILIeHHOCTH. OO030p THUIIOB XHMHYECKUX PEAKTOPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHas 30HAa, YCTPOMCTBA BBOJA M BbBIBOJA, CMEIICHUS,
pas3zieneHuss U pacupeeseHusl MOTOKOB, TEIUIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOIECCHl U
SIBJICHUS B HUX.

CucremaTu3zaiusi MpoLeccOB B XMMHUYECKOM PEAKTOPE MO MaciiTady MX NPOTEKaHUS:
XUMHUYECKasl peaKIMsi, XUMUYECKHUI TPOIIECC B 3JIEMEHTAPHOM 00bEeMeE, MPOLIECCHl B pEaKLIHOHHOM
3JIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aUMOCBSI3b U UEpAPXUUYECKasi CTPYKTYpa MaTeMAaTUYECKOM
MO/ieJIn Ipouecca B peaktope. [Ipumepsbl mpoieccoB B pa3InuHbIX BUAAX XUMHUYECKUX PEAKTOPOB.

Knaccudukanus mporeccoB B peakTopax Mo pa3iuyHbIM IPU3HAKAM - BHJl XUMHUYECKOTO
mpolecca, OpraHu3alys IMOTOKOB pPEareHTOB (CXxeMa JBHXKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IOTOKOB B PEaKIIMOHHOM 30HE), OpraHu3alus TEIJIOBbIX TOTOKOB (TEIUIOBOM PEKUM,
cxema TerooOMeHa), CTallMOHAPHOCTD IMpoliecca.

O60cHOBaHME U IOCTPOEHUE MAaTEMATUYECKO MOJIEH MPOIIECCA B PEAKTOPaX Pa3IMuHOIO
TUTA KaK CHCTEMbl YpPaBHEHHI MaTepHabHOTO M TEIUIOBOro OadaHCOB HAa OCHOBE JAHHBIX O
CTPYKTYype MOTOKa, XUMHUUYECKUX MPEBPAICHUIX, SIBJICHUSAX MEpPEHOCa TeIla U BEUIECTBA M UX
B3auMojeiicTBun. CucremMarusanus U Kiaccu(uKalus MaTeMaTHYeCKUX MOJeNei MpOIEecCoB B
peakrTopax.

N3otepMuueckne Mpouecchl B XMMHUYECKOM peakTope. BinsHue CTpyKTypbl MOTOKa
(uneanbHOE CMEIIEHME M BBITECHEHHUE), CTAllMOHAPHOCTHU Ipolecca (IPOTOYHBIM U
NEepPUOANYECKHIi), TapaMeTPOB U YCIIOBUH MPOTEKaHUs Mpolecca (TemiepaTrypa, KOHIICHTpaIus,
JaBjieHUe, 00beM PEaKIIMOHHOM 30HbI, BpEMsl), BUJla XUMUYECKOM peakluu (IIpocTast ¥ CIOKHas,
oOpatumasi U HeoOpaTuMmas) U €€ HapaMeTpPoB Ha MPOQHUIN KOHIIEHTpAlMi U IOKa3aTean
npouecca B peakTope (CTENeHb MPEBPALIEHUS, BBIXOJ IMPOJYKTa, CEJIEKTUBHOCTH IMpOIEcca).
OcHoBBI pacueTa npotecca B peakrope. ConocrapieHne 3¢ (HeKTUBHOCTH IPOLIECCOB B peakTopax,
OTHUCBHIBAEMBIX MOJICIISIMH HICATLHOTO CMEIIIEHUS U BHITECHEHUS.

Heunsorepmuueckue mnpoueccbl B XMMHUYECKMX peakTopax. OpraHuzanusi TEIIOBBIX
MOTOKOB M PEKUMOB B XUMUUYECKHX peakTopax. Pacnpenenenue temrepaTypbl, KOHIIEHTpAIUH U
CTENEHU TMPEBPALECHUS B PEAKTOPE B pPEXHUMaX HACAIBHOTO CMEUIEHUS U BBITECHEHMS,
aauabaTuyeckoM U ¢ TermiooOMeHoM. CBs3b TemmepaTypbl M CTENEHU MpEeBpallleHus B
agnabatudyeckoM Tporiecce. CoOMOCTaBIEHHE C HW30TEPMHUUYECKUM peXUMOM. Yucio u
YCTOMYMBOCTD CTAIMOHAPHBIX PEXKMMOB B PEaKTOpax MACATIbHOTO CMEIIICHHUS.

2.4. [IpoMbILIIIEHHBIE XUMUYECKHUE PEAKTOPBI.

Ha xoHkpeTHBIX TpuMepax mpeMETHO PACCMAaTPUBAIOTCS TPOMBITIUICHHBIC PEAKTOPHI IS
MPOBEJCHUSI TOMOTE€HHBIX, F€TEPOr€HHBIX M KAaTAIMTHYECKUX IPOLIECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH PeKUMa, 00JIaCTH UCIOIb30BaHUS.

Pazgen 3. Xumuyeckoe npon3BOACTBO, KAK XMMUKO-TEXHOJIOTUYECKASI CUCTEMA.

3.1. CTpyKTypa 1 ONMMCaHUE XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.

XuUMHUYECKOE TPOU3BOJCTBO Kak XUMHKO-TexHojorudeckas cuctema (XTC). Ionstue
cucteMbl 1 XTC. CoctaB XTC: anemMeHTsl, cBsi3H, mojicucTeMbl. DneMeHThl X TC, kimaccudukanus
0 BHUJY TNPOIECCOB M HazHaueHHUto. TexHosormueckue cBszu sneMeHToB XTC (HmOTOKH).
[TocnenoBarenpHas, MmapajulelibHas, pPa3BETBICHHAs, IOCIIEIOBATEILHO-00BOAHAs (Oaiimac),
oOpaTHast (pelMKIT) TEXHOJIOTUYECKUE CBSI3U. X cXeMBbl U Ha3HAUYCHHUE.

Onucanne XTC. Bunel moneneit XTC - onucartenbHble U rpaduyueckue. OnucareiabHble
MOJIETM - XUMHYeCKas CXeMa M MaTeMaTudeckas Mojenb. [ padudeckue MoAenu -
GyHKIIMOHAIbHAs, TEXHOJOTHYecKas, CTPYKTypHas W Jpyrue (CHeluaibHbIE) CXEMBI.
Hasznauenue, npuMeHeHHE U B3aUMOCBSI3b MOJIEIIEH.

3.2. Aramm3 XTC.

107



[Tonstue, 3amaun u pesynabtathl aHanu3za XTC - cocrosnue XTC, marepualbHBIA U
TEIIOBOM OanaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTb PEKHMMOB 3JIEMEHTOB, pa3jindue
ONTUMAJIBHOCTH 3JEMEHTAa OJUHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBAaHUE
CTAallMOHAPHBIX PEKUMOB U JP.

MarepuanbHbIi U TEIUIOBON OanaHchl. MeToMKa COCTABICHUS M pacueTa MaTepUaIbHBIX
u TterioBbix OamaHcoB XTC u ee moacucrem. OcoOeHHOCTH pacyeTra OaJaHCOB B cXeMaxX C
perukioM. @OopMbI IPECTaBICHUS OaIaHCOB (Ta0JHIIBI, TUATPAMMBI U JIP.).

Martepuanbuplii  GamaHc Juii  MacCOOOMEHHBIX U PEaKUHMOHHBIX  3JIEMEHTOB.
Hcnonp30BaHWe CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKHMX U MEK(Pa3HbIX OalaHCOBBIX
cooTHouieHUH. CTeneHp UCI0Ib30BaHUSI CHIPHEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPTeTUUYECKHUM (110 MOJIHOW SHEPTUHU) U SKCEPreTUUYecKuil OanaHChl U
KIIJI. Ix conocraBieHue u ucnoiab3oBanue B ananuse X1TC.

3.3. Cunres XTC.

[Tonstue wu 3amaum cuHTe3a XTC. OcHoBHBIE dTambl paspabotku XTC. Poub
MaTEeMaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHIenuuu mnpu cuHTese XTC: NOJHOE HCHOJIb30BAHUE CHIPHEBBIX U
SHEPTreTUYECKUX PECYPCOB, MUHUMHU3AIUS OTXOJI0B, ONTUMAJILHOE MUCIIOJIH30BAHUE aMapaTypshl.
Ux comepxanue u crnocoObl peanuzanuu. KoMOWHUpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHbIE
MPOIIECCh, BTOPUYHBIC DSHEPreTHUYECKHUE PECYpPChl, DHEPrOTEXHOJIOTUYECKHE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIe, MaJTOOTXOAHbIE IPOU3BOJICTBA - X MOHITHS, OCOOEHHOCTH
Y IpUMEHEHUE.

OpHOpOaHBIE TEXHOJOTHYECKHE CXEMBl: CHCTEMa pEKYyNepaTHBHOIO TEeMJI000MeHa,
cucTeMa pa3JieJICHUsI MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa peakTopoB. OCHOBHI TOCTPOCHUS UX
ONTUMAJIBHOU CTPYKTYpbI

Pa3nen 4. IlpomblliuieHHbIE XUMUYECKHE IPOU3BOJICTBA.

XUMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peanun3alus U3y4eHHbBIX
TEOPETHUECKUX OCHOB XHMHUKO-TEXHOJIOTHYeCcKuX MporeccoB U XTC, KOHIENIUNA TOCTPOSHUS
Bbicokod(phektrBHOM XTC. OCHOBHOM akIeHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHIICTIIIMM  TIOCTPOEHUS TEXHOJOTUYECKOW CXEMBbl TIPOM3BOJCTBA W €ro TOJICUCTEM.
[IpousBoacTBo cepHoil kucnotel. [IponsBoacTBo ammuaka. IIpou3BOACTBO a30THOM KHUCIOTBHI.
IIpou3BOACTBO cTHpOIIA.

Pa3zoen 5. Coepemennvie menoenyuu 8 pazsumuiy XumMuyeckol mexHoio2uu.

Tekymiee cocTosTHUE XUMUUECKONW TTPOMBIIIUIEHHOCTA B MUPE U TCH/ICHIIMU €€ Pa3BUTHSL.
[lepcnekTUBHBIE HICTOYHUKH ChIpbs U 3Hepruu. Kitactepuzanus XMuMU4YeCKO IPOMBIIIIEHHOCTH.
CoBmerieHHble Tporiecchl. ['MOKME W mepecTpamBaeMble TEXHOJIOTHYECKHE cxembl. HoBble
XUMHUKO-TEXHOJOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHHs MPoayKToB. HaHOTeXHOMOTHS.
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4. O0beM y4eOHOH TUCHUIIINHBI:

O0beM JUCHHUILIHHBI
Bun yuyeOHo# padoThI Axan. | Acip.
3E
q. q.

OO01asi TPY10€eMKOCTh M CHUTITHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60
Jlexkuun 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
JlabopaTtopHsie padoTsl (JIP) 0,44 16 12
CamocrosiTejibHasi padoTa 3,78 136 102
CamMocCTOsITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 3,78 136 102
Bua koHTpoJs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMeXyTOYHAS aTTECTAIMS 1 0,4 0,3
[ToaroToBKa K 3K3aMeHY 35,6 26,7
By nTOroBoro KOHTpoJIst IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIIMHBI
«CucreMbl ynpaBJjeHUsl TEXHOJOTHYECKUMH MAIIIMHAMHU U 000Py/10BaHHEM))

1. Heab AMCUMILVIMHBI — 1aTh 0a30BbIC 3HAHUS 110 TEOPUH CUCTEM YIIPABJICHUS XUMHKO-

texHojornaeckumu npoueccamu (CY XTII), npuBuTh HaBbIKK 1 yMeHUs aHanu3a cBoiictB XTI,
KaK OOBEKTOB YIPABICHUS U MPAKTUICCKOTO MPUMEHEHHSI TEXHUYECKHUX CPEJICTB YIIPABJICHUS.

2. B pe3ysbTare n3yueHus JMCUUIJIMHBI 00y4aKOLIUICA JOIKEH:
Obaadoame CIIeNYIOMUAMA KOMICTCHIIMSIMHA U WHIAUKATOPAMH UX JIOCTHIKCHUS:
VK-1.1, YK-1.2, YK-1.3, YK-2.1, YK-2.2, YVK-2.3, [IK-3.1, IIK-3.2, IIK-3.3.

3name:

OCHOBHBIE MTOHSATHUS TEOPUH YIIPABICHUS;
CTaTMYECKHE U TUHAMUYECKUE XapaKTEePUCTUKNA OOBEKTOB yIIPaBJICHMUS;

OCHOBHBIE BUJIbI CHCTEM aBTOMaTtnyeckoro ynpasieHus (CAY) 1 3aK0oHbI peryInpoBaHus;
tunossle CAY B XMMHYECKON IIPOMBILUIEHHOCTH;

METO/IbI U CPEJICTBA U3MEPEHHSI OCHOBHBIX TEXHOJIOTMYECKHUX IIapaMeTPOB;

ycroiunBocTh CAY;

OCHOBHBIE NOHATHS HeNMHEWHbIX CAY, penelHblE CUCTEMBI, JIOTUYECKUE AITOPUTMBI
yIpaBJeHUs, aJalTUBHBIE U ONITUMAJIbHbIE CUCTEMBI YIIPABICHHUS.

Ymemn:

OTpEeeNiATh OCHOBHBIE CTaTUYECKHE U JIMHAMUYECKHE XapPAKTEPUCTUKH OOBEKTOB
YIPaBJICHHUS;

BBIOHMpATh PAIMOHATFHYIO CHCTEMY PETYIMPOBAHUS TEXHOIOTUYECKOTO MPOIIEeCCa;
OIIEHUBATh yCcTOMUUBOCTh CAY;

BBIOMpATh KOHKPETHBIE TUTIBI TPHUOOPOB i quarHoctuku XTIL.

Braoemy:

METOJaMH TCOpPHUHU aBTOMATHUYCCKOI'O PEryJInpoOBaHUS, OpraHU3allUd KW pacd€Tta CUCTEM
ONTUMAJILHOTO YIPABIICHHSI MTPOIECCAMU XUMHUUECKOM TEXHOJIOTHH.
3. KpaTkoe conep:kaHue JUCHUILINHBI:
Pazoen 1. Ocnosnvie nousimus ynpasieHus XUMuKo-mexHoL02UYeCKUMU NPOYECCaMi.
3HadyeHne aBTOMaTUYECKOI'0 YIpaBJICHUA JJIA pa3BUTHUA XUMHUYECKOH IMPOMBIIIJICHHOCTH.

OCOOEHHOCTH  YNpaBICHUS XUMHUECKUM MPEANPUATHEM M XUMHUKO-TEXHOJIOTMYECKHM
npoueccoM. TexXHUKO-3KOHOMHYECKHH 3(P¢GeKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
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ynpasineHus. Ponb cucrem ympaBieHuss B oOecrnieueHUM O€30MaCHOCTH  XMMHYECKOTO
IIPOU3BOJICTBA U OXPaHbl OKpYy:Karollel cpeabl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
ynpasineHusi. OCHOBHble NpUHIUINBI yrnpaBiaeHus. Kraccuduxanus cuctem ympaBlieHUs
®ynkuuroHanbHas crpykrypa CAY. [TokazaTenu kauecTBa yrnpaBieHHUs.

Pa3zoen 2. Ocnogvl meopuu asmomamuuecko2o ynpasieHus.

Maremaruueckue monaenu CAY. Iunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
ONepalMOHHOrO ncuucienus A ananusza CAY. Tunossle nuHaMuyeckue 3BeHbs. BpeMeHHbie n
YaCTOTHBIE  XAPAKTEPUCTUKH. OKBHBAJICHTHBIE IPEoOpa3oBaHUs  CTPYKTYPHBIX  CXEM.
YcroitunBocTh JmHEHHBIX CAY ¢ oOpatHOW cBsi3bro. Kiaccudukaius ¥ OCHOBHBIE CBOMCTBA
00BEKTOB yIpaBlieHUs. MeETOABl OIpeesieHUus] CBOMCTB OOBEKTOB ymnpasieHHs. OCHOBHBIC
3aKOHBI peryiaupoBaHusi. BpiOop 3akoHa peryaupoBaHusi W ONpEeNIeHHE ONTUMAJIbHBIX
[IapaMeTPOB HACTPOMKH MTPOMBIIIJIEHHBIX PErYJISITOPOB.

Pa3zoen 3. Usmepenue  mexuonocuyeckux napamempos  XUMUKO-MEXHOLOSULECKO20
npoyecca.

l'ocynapcTBeHHass cucTemMa MNPOMBIIUICHHBIX MHPUOOPOB M CPEACTB aBTOMATHU3AIIHH.
OcHOBHBIE TEpMHUHBI M oOIpeneiaeHuss Merpojoruud. Meroasl u3Mmepenuil. Cpenacrtsa
U3MEPUTENIbHOM TEXHUKHU, HX CTAaTUYECKUEe U JUHaMuueckue cBoicTBa. [lorpemnoctu
u3mepenuii. CriocoObl nepenaun nHGopMammuu Ha pacctosaue. OpraHu3anus TUCTAHITMOHHON
nuarHoctukn XTI, M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpOB: JIABJICHUS,
TEMIEPATYpbI, pacxo/a U KOJMYECTBA, YPOBHS >KMJIKOCTU U CBIIYYHUX MaTepHalioB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIIECTB.

Pa3zoen 4. Ocnosbl npoexmuposanusi asmomamuyeckux CUCMeM YNPAGNEeHUsl XUMUKO-
MeXHOI02UYECKUMU NPOYECCAMU.

Ocobennoctn  ympasnenus XTII. Texamueckue cpeactBa CAY. OcHOBHBIE
Pa3HOBHUIHOCTH YIIPABISAIOMINX YCTPOMCTB. THIIBI, XapaKTEPUCTUKH U pacyeT UCHOJHUTEIbHbIX
MEXaHU3MOB U PETYIHPYIOIMUX opranoB. OGopmiieHre MPOSKTHOTO 331aHUsI HA aBTOMATU3ALU IO
TEXHOJIOTHYECKOro mporecca. BeiOop Touek n3MepeHusi, KOHTPOJIs, YIPaBIsIeMbIX TapaMeTpPOB U
YIPaBIAIOMUX Bo3AeHCTBHA. CTaHIAPTHI M YCIOBHBIE 0003HAUEHHUS 11 TEXHOJIOTHYECKHX CXEM.
OcnoBuble cBeaenuss 00 ACY TII B xumuueckoil npomsinuienHoctu. [Ipumepsr ACY TII B
XUMHUYECKON MPOMBIIUIEHHOCTH. OCHOBHBIE BbIBOJIBI MO Kypcy. CoBpeMEHHbIE TEHICHIMH B
pazsutuu CY XTII.

4. O0beM y4eOHOH TUCHHUIIINHBI:

O0beM TMCUMIINHBI
Bup yuedHoii padoThl Axan. | Actp.
3E
4. u,

OO0mas TPy10eMKOCTh THCIIHIITHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
JlabopaTopHsbie padoTsl (JIP) 0,44 16 12
CamocrosiTejibHas pa6oTa 0,67 24 18
CamocTosiTenbHOE U3YUEHHE Pa3/IeJOB JUCIUILIMHbI 0,67 24 18
Bua koHuTpoJIs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIst IK3aMeH
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5.3 IucuunimHbl 4acTu, GopMUPyeMoii YYACTHUKAMHU 00Pa30BaTeJIbHbIX OTHOLIEHHU I

(IMCUMILTUHBI O BHIOOPY)

AHHOTaI U padoyeil MPOrpaMMspl AUCHUILIMHBI
«Kosmonanas xuMus»

1 Heap aucOMIUIMHBI — TIpHOOpPETEHHE O0yJarOmMMHUCS 0a30BbIX 3HAHWW B 00J1ACTH

TCPMOANHAMHKU MOBCPXHOCTHBIX SIBIICHUI U CBOMCTB JAUCIICPCHBIX CUCTEM U ITOJTYYCHHC YMGHI/Iﬁ
B YAaCTH MCHOJB30BaHMSI OSTHX 3HAHUHU IIpu HUCCICAOBAaHHUH, IPOCKTHPOBAHUN H CO3AaHHUHN
PCAIBHBIX CUCTCM, SBJIAIOIIUXCA B OOJIBIIIUHCTBE CJIy4acB JUCIICPCHLBIMMU.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIUHBI 00yYAIOIIUIICA T0JIKEH
Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KECHUS:

VK-1.1, VK-1.2, VK-1.3; I[IK-4.1, IIK-4.2, IIK-4.3.

3name:

NpPU3HAKH 00BEKTOB KOJUIOMIHOM XMMHUHU U UX KITACCH(PHUKAIIHIO.

OCHOBHBIE TIOHSTUS M COOTHOLIEHUS TEPMOAMHAMUKH IOBEPXHOCTHBIX SIBICHUU
(TepMoAMHAMUKA TTOBEPXHOCTHOTO CJIOS; aAre3usi, CMAYMBaHUE M PACTEKaHUE KUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJUHAMUYECKHE CBOMCTBA TEIT; aCOPOIMs Ta30B U MapoB, aIcOpOIus
U3 pacTBOPOB).

OCHOBHBIC TeOpUU (HPU3HUECKOM aIcOpOIHH.

OCHOBBI CTPOEHHS JBOMHOTO 3JEKTPUYECKOTO CJIOS; HPUPOLY 3JIEKTPOKHMHETUYECKOTO
MOTEHI[MaJIa; OCHOBHBIE JIEKTPOKUHETUUYECKUE SIBJICHUS.

yCIOBHSL TpUMEHUMOCTH 3akoHa CrTokca; 3akoH OHHIITEHHA — (CMOJIYXOBCKOTO,
rurcoMerpuueckoe ypasHenue Jlamnaca.

IPUPOLY CEIMMEHTALIMOHHOW W arperaTMBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBA
pactBopoB [IAB kak nMO(UIBHBIX CHUCTEM; OCHOBHBIE MoyiokeHus Tteopun JJIDO;
MPUYHHBI U OCOOCHHOCTH OBICTPOM M MEIJICHHOW KOaryJsiluM, KOHIICHTPAIIMOHHOW H
HEUTpaIN3alMOHHON KOAryJIsiuu.

TUTBl CTPYKTYpP, BO3HUKAIOLIME B JMUCIEPCHBIX CUCTEMax, MPUYMHBI U YCJIOBHUS HX
oOpa3zoBaHus;

KJIaCCU(DUKALIUIO TUCTIEPCHBIX CUCTEM I10 UX PEOJIOTHYECKUM CBOWCTBAM.

Ymems:

pac4yuTHIBaTh MapaMeTpbl, KOTOPBIMU XapaKTEPU3YIOT TUCIIEPCHOCTb.

MNpoOBOAWUTL PACUCTBI C MCIIOJIB30BAHUEM OCHOBHBIX COOTHOIIECHHUH TCPMOANHAMHKHU
MOBEPXHOCTHBIX SBJICHHIA.

paccUUTHIBATh OCHOBHBIE XaPaKTEPUCTUKU MOPUCTOM CTPYKTYPHI.

pPacCUMTHIBATh BEIUYUHY DIEKTPOKHHETUYECKOTO MOTEHIIMANA TI0 JAaHHBIM 3JIEKTPOOCMOca
U anekTpodopesa.

paccunThIBaTh MHTETPAIbHYI0 U Ju(depeHIINalbHYI0 KPUBBIE paclpeieseHusl 4YacTull 1o
pa3Mepam.

paccuuThIBaTh U MPOBOAMUTH aHAIHM3 MOTEHIIMAIBHBIX KPUBBIX MapHOTO B3aWMOJEHUCTBUS
YACTHIL.

PacCUUTHIBATh U U3MEPSATH BA3KOCTh JUCIIEPCHBIX CUCTEM.

Braoems:

MIPEACTABICHUSIMU O POJIU MOBEPXHOCTHBIX SIBJICHUN W JTUCIIEPCHBIX CHCTEM B TEXHUKE U
pUPOJIE.

METO/IaMH U3MEPEHUs MOBEPXHOCTHOI'O HATSYKEHHUS, KPaeBOro yria.

3HAHUSIMH O METOAAaX U3MEPEHHUsI aICOPOINH U yIETHHONU TOBEPXHOCTH.

3HAHUSIMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHEeHUS [ enpmronbia — CMOITyXOBCKOTO;
METO/IaMH OIPEAEIICHUS SJIEKTPOKMHETHYECKOT0 MOTEHIINATIA.

METOJIOM CEMMEHTALIMOHHOTO aHaIK3a.
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—  METOJaMH OINpe/EICHUs KPUTUYECKON KOHLIEHTPAIIMH MHUIIEIUI000pa30BaHMS;
—  METOJaMH MCCJIeI0BaHUsl KUHETUKU KOATyJISILI|H.
—  MeTOoJaMH U3MEpPEHUs U aHallu3a KPUBBIX TCUCHUS.

3 KpaTkoe coaepxanue TUCHMINIHHBI

Pazoen 1. Ilpeomem u npusnaxu 00vexmo6 KOANoOUOHOU XUMUU

Komnonanas xuMusi - Hayka O MOBEPXHOCTHBIX SIBJICHUSX M JUCIIEPCHBIX CHCTEMaXx.
OcHOBHbBIE TOBEPXHOCTHBIC SIBJICHUS: aare3vss U CMauyMBaHME, KallWUIAPHOCTb, aacopOIus,
AIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U AP.

OcHOBHbIE TIPU3HAKU JAHUCIIEPCHBIX CHCTEM - TE€TePOreHHOCTh U JAHMCIEPCHOCTH;
MOBEPXHOCTHAsI SHEPIHsl;, KOJIMYECTBEHHBIE XapaKTEPHCTUKU aucnepcHocTH. Knaccugpukanus
JTUCIIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO AMCIIEPCHON (ha3bl U JUCTIEPCUOHHON CpEbl.
Knaccugukarus cBOOOJHOAMCIIEPCHBIX CHUCTEM IO pa3MepaM YacTHIl U MO B3aUMOICHCTBUIO
MEXIy IHUCIIEPCUOHHON cpefoi W aucrepcHo (as3oil. Poyib TOBEPXHOCTHBIX SIBJICHUH U
JMCTIEPCHBIX CHCTEM B MPHUPO/JIE, TPOMBIIUICHHOCTH U, B YaCTHOCTU, XUMHUECKOW TEXHOJOTHH.

Pazoen 2. Tepmoounamurxa nosepxHocmHulx a61eHull

OOmiast XxapakTepHCTUKa MOBEPXHOCTHOW SHepruu. [loBEpXHOCTHAs SHEPrus B OOIIEM
ypaBHEeHUHU 1-To U 2-r0 Hayan TepMoauHaMUKU. [[OBEpXHOCTHOE HATSKEHUE KaK Mepa dHEPTuu
['n66ca mexdasHoil moBepxHOCTU. [[OBEPXHOCTHOE HATSHKEHHE - XapaKTEPUCTHKA IMPHPOJIBI
comnpukacaromuxcs $ha3 u ux B3aumozeicTeus. CBONCTBA MOBEPXHOCTEH KHUJIKUX U TBEPABIX TEIL.
VYpasuenue ['u60ca-I"eapmronbua 1j1si BHyTpEHHEHN yeIbHON OBEPXHOCTHOM dHEpruu (MOJHON
MOBEPXHOCTHOM SHEpruu). 3aBUCHUMOCTh JHEPreTUYECKUX IapaMeTpOB TMOBEPXHOCTH OT
temneparypsl. [Ipolieccbl caMONPON3BOIBLHOTO YMEHbBILIEHUS TOBEPXHOCTHOM SHEPTUU.

AncopOuusi U MOBEpPXHOCTHOE HaTsDKeHHe. CBs3b BEIMUMHBI aICOPOIMU C MapameTpaMu
CHUCTEMBI: H30TE€pMa, H3OMMKHA H u30cTepa ajacopouuu. Meron wu30eiTKOB [HOOCA.
dyHaamMeHTanbHOe afcopOuroHHOe ypaBHeHue ['ubbca. I'mOGOcoBckas aacopbuus. YactHoe
BbIpakeHHEe ypaBHeHUs1 [10OOca. I[lOBEepXHOCTHO-aKTHBHBIE M TIOBEPXHOCTHO-MHAKTHBHEIC
BEIIIECTBA.

Anresusi, cMauMBaHME M pPACTEKaHME >KUIAKOCTeM. Axaresus u koresus. Ilpuponma cun
Mex(dazHoro B3auMoieicTBus. YpaBHeHue [lronpe uist paboTel anre3un. CMauuBaHue U KpaeBon
yroi. 3akon FOura. Cs3p paboThl aare3uu ¢ KpaeBbiM yriiom (ypaBHenue Jlrompe-FOwra).
JInopunbHele U a10(OOHBIE MOBEPXHOCTU. MeTonbl ompeseneHusl KpaeBblX yriioB. BnusHue
noBepxHOCTHO-akTUBHBIX BemiecTB (IIAB) Ha cmauuBanue. PacrekaHue KUIKOCTEH.
Koadduuuent pacrexkanus mo Iapkuncy. Dddext Mapanronn. MexdasHoe HaTsKeHUE Ha
TpaHUIe MEXIy B3aMMHO-HACBIIICHHBIMU KHIKOCTAMU W TpaBwio AHTOHOBa. [IpakTmueckoe
3HAuUEHUE a/IFe3UH, CMAYUBAHUS U PACTECKaHUS.

HucniepcHocTh U TepMOAWHaMHUuYecKHe cBoWcTBa Ten. IlpaBmwiio ¢a3 ['ubbca wu
TUCTIEPCHOCTh. BiusHHEe KPUBU3HBI MOBEPXHOCTH HA BHYTpPEHHEE HaBlieHHE Tenl (ypaBHEHHUE
Jlannaca). [ToBepxHOCTHas 3HEprus U paBHoBecHbIe popMbl Ted. [Ipunnun I'n66ca-Kropu. 3akon
Bynbda. Kanunnsapusie sBnenus (ypaBHeHue JKiopeHa), UX poyib B MPHUPOJAE M TEXHOJIOTUU.
MeTtonpl ompeneneHHs MOBEPXHOCTHOIO HATSKEHHsS. 3aBUCUMOCTb TEPMOJIMHAMUYECKON
PEAKIMOHHOM CIIOCOOHOCTH OT AUCIIepcHOCTU. Y paBHeHHe KenbBuHa. BnusHue TucnepcHOCTH Ha
pacTBOPUMOCTh, KOHCTAHTY paBHOBECHS XUMHYECKOM peakluu, TemIepaTrypy ¢a3oBoro
nepexosa.

[TonydyeHue aucnepcHBIX cucTeM. MeTonbl qucneprupoBanus. Y paBHeHue PeOunaepa s
paboThl nucHeprupoBaHus. AJCOpPOLMOHHOE MOHMXKeHHe mnpouHoctu (dpdexkr Pebunnepa).
'omorennass u rereporeHHass KOHACHcarus. MeractaOunpHOe cocTostHue. JHeprus [mubOca
00pa3oBaHus 3apoblilIa HOBOU (pa3bl, KpUTUYECKUN paanyc 3apoablia. J[Be craaun o6pa3oBaHus
HOBOHM ¢ha3pl. CBsi3b KHMHETHMKH OOpa3oBaHUs HOBOW (pa3bl C MepechIeHreM. YIpaBiieHUe
JMCTIEPCHOCTBIO TIPU TOMOTE€HHOW KoHJeHcauuu. Ilpumepbl mojgydeHus AUCHEPCHBIX CUCTEM
MeToaMH (PU3HYECKOM U XUMHUYECKON KOHIEHCAITUH.
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Pazoen 3. Aocopoyuonnvle pasrnosecus

Knaccugukanus mexaHu3mMoB ajacopOumu (pusudeckas ancopOuus, XeMocopOuus u
nonoobMenHas aacopOuus). [Ipupona agcopOunoHHbIx cui. OCOOEHHOCTH COCTABISIONIUX CHJI
Ban-nep-Baanbca (OpHeHTAallMOHHBIX, WHIYKIMOHHBIX W JUCIEPCHOHHBIX) IPH aICOPOIHH.
VYpaBHeHUE JIJIs1 TOTEHLIUATBHONW SHEPTrUU B3aUMOJICHCTBHS aTOMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

AncopOuusi Ta30B MU TapoB Ha OJHOPOJHOW IMOBEepXHOCTH. 3akoH ['eHpu. YpaBHEeHHE
U30T€PMBI MOHOMOJIEKYJISIPHOM ajgcopOumu Jlenrmiopa u ero ananus. OmpeneneHrne KOHCTaHT
3TOTO ypaBHEHHMs (nuHelHas (Gopma ypaBHeHus Jlenrmiopa). YpaBuenne ®Opeitnmxa. Teopus
MOJIMMOJIEKYJISIpHOU aacopbuun bpyHayspa, Ommera, Temnepa (BOT), ypaBHEeHUE H30TEPMBI
azcopOiuu, ero ananus. Jlunerinas ¢popma ypaBaenust BOT u pacder ero koncrant. OnpeneneHue
yaelbHOU moBepxHocTu Meroaom bOT.

Ancop6uus ra30B M apoB Ha MOPHUCTHIX MaTepuanax. KolndecTBeHHbIE XapaKTepUCTUKU
HNOPHUCTHIX MaTepuasioB. llopucTeie Tena KOPHMYCKYJISPHOH, KPHCTALTMYECKOM M TyOuaToit
CTPYKTYpbI, MeTOJIbl UX nonydeHusa. Knaccudukamus nop no yOuHuHY U ee B3aHMOCBS3b C
TEOPHUSMHU aJCOPOIIHH.

Teopus kanuuIsIpHON KOHIeHcauuu. KanumisipHo-KoHAeHCaMOHHBIN rucrepesuc. Pacuer
MHTETpaIbHON 1 AudepeHnnanbHOi KPUBBIX pacrpeieeHus: 00beMa 1mop mo pa3mMepam.

OcoOenHocTu afcopOLMKU Ha MHKPOMOPHUCTBIX Marepuanax. [loTeHuuanbHas Teopus
[TonstHn.  AJCOPOIMOHHBIM ~ TOTEHIMAN.  XapaKTepUCTHUYECKas  KpWBas  ajCOpOIHH.
TemnepaTypHasi HHBapUaHTHOCTh M ahPUHHOCTH XapaKTEPUCTHUECKUX KpHUBBIX. OO0OIIEHHOE
ypaBHeHHE Teopun JyOMHMHAa OOBEMHOrO 3alOJHEHUS MHKPOIIOpP, YacTHBIE CIy4aW ATOTO
ypaBHeHus (ypaBHeHue JlyOununa-PagymikeBuya). AfcopOuus ra3oB W MapoB B XUMHUYECKON
TEXHOJIOTHH.

AncopOus MOBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crtpoenus monekyn [IAB Ha
MIOBEPXHOCTHYIO AKTUBHOCTb, IpaBwio [lrokmo-Tpaybe. 3aBUCHUMOCTh IOBEPXHOCTHOI'O
HATSDKEHUSI OT COCTaBa pacTBOpa MpU coOo/eHuu 3akoHa ['eHpu U ypaBHeHus JleHrmropa.
VpaBHenue llumkoBckoro. YpaBHEHHS  COCTOSHUSL — I'a3000pa3HbIX  [MOBEPXHOCTHBIX
(ancopOIMOHHBIX) MJIEHOK. THITBI MOBEPXHOCTHBIX MJIEHOK U ONpE/ETCHNEe UX XapaKTEePUCTHK.
Beco! Jlenrmiopa. @akTopbl, ONPEIESONIUe arperaTHOE COCTOSIHUE aJCOPOLMOHHBIX IUICHOK.
Omnpenenenue CTpoeHus aJICOPOLIMOHHOTO cJI0s M pazmepoB Moiieky [TAB.

Paszoen 4. Onexmpuueckue s6nrenusa Ha nosepxHocmu

JIBoiino#t snextpuueckuit cnoit (IDC), mexanusmbl obpazosanus [IIC. CooTHomeHUs
MEXly JIEKTPUYECKUM MOTEHIIMAJIOM U IMOBEPXHOCTHBIM HaTshKeHHEM (ypaBHeHMs JIunmmana).
DNEeKTpOKaNWUISIPHbIE KPUBBIE U onpeaenenne napaMmerpos JI9C 1o 3TUM KpUBBIM.

O6mme npeacrasienus: o reopusix crpoerus JI9C. Teopus ['ym — Uenmena. YpaBHeHue
[Tyaccona-boasumana ams nug¢ysnoit yactu J19C u ero pemenue. Tommmna auddysHoro cnos
U BIUSIHUE HA HEE pa3MuHbIX (akTopoB. J[BOIHOIM anekTpuueckuil cioi mo teopuu llltepHa,
nepe3apsiika nosepxHoctu. [Ipumepst o6pazoBanust 13C. Munenisl 1 UX CTPOCHHE.

UYerblpe BuAa AJIEKTPOKUHETUYECKUX SBICHUH. DJIEKTPOKMHETUYECKHI MOTEHIHAN U
BIMSIHHE Ha HEro pasiuyHbIX (akropoB. YpaBHeHHE [enbMronbua-CMOTyXOBCKOTO JUis
CKOPOCTH IepeHoca MpHU 3JIeKTpoocMoce U 3nekTpodopese. IP(DeKThl, HE yUYUTHIBAEMbIE ITUM
ypaBHEHHEeM  (IIOBEPXHOCTHAs  IMPOBOJAUMOCTH,  AJIEKTPO(OPETHUECKOE  TOPMOXKEHHE,
penakcannoHHbIi 3¢ dekr). [IpakTrnueckoe UCmoIb30BaHNE INEKTPOKUHETHICCKUX SBIICHUM.

Pa3nen 5. Kunetnueckue cBoiicTBa TMCIEPCHBIX CUCTEM

OCHOBBI CETUMEHTAIIMOHHOTO aHaiu3a. CBA3b CKOPOCTH OCAXKICHHS YacTUIl C HX
pasmepoM.  YcmoBus  coOmomenus 3akoHa  Crokca.  CeIMMEHTAIlMOHHBIN  aHAIU3
nonuaucnepcHelx cucteM. Kpusas cenumentanuu. KpuBble pacnpeneneHus 4YacTHIl IO
pannycam. DKCIIEPUMEHTAIbHBIE METOBI B CEIMMEHTALIMOHHOM aHAJIN3E.

MonekynsipHo-KUHETHUECKass TMpupoja OpOyHOBCKOTO JBMXKEHHS. CBs3b  MEXAy
CPEIHEKBAIPATUYHBIM CJIBUTOM 4YacTHI M Kod(p¢umuenrom audp¢y3un (3akoH DHHIITEHHA-
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CMOJTyXOBCKOTO). DKCIIEpUMEHTajbHas TMpOBEpPKa 3akoHa OHHIITeHHA-CMOIYyXOBCKOTO.
CrnencTBus U3 TEOPUH OPOYHOBCKOTO IBUKCHHUS.

CenumenTauoHHO-1U(pGY3MOHHOE paBHOBecCHE, TUIICOMETPUYECKHIA 3aKOH.
CenuMeHTallMOHHAS YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatiBHas yCTOWYMBOCTD U KOAryJIsiliUsl IUCIIEPCHBIX CUCTEM

OOmme BONpPOCHl YCTOWYMBOCTH JUCHEPCHBIX cHcTeM. CelMMEHTAllMOHHAs M
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunpHbie U 1n0poOHbBIE CHCTEMBI: CAMOIIPOU3BOJILHOE
o0pa3oBaHue OJTHUX M HEOOXOIMMOCTh cTabunm3anuu n1pyrux. Kpurepuii muodunpHOCTH crcTeM
o Pebunnepy-1llykuny.

JInopuneueie aucnepcHble cuctembl. Kiaccupukanmus u  oOmias XapakTepUCTHKA
MOBEPXHOCTHO-aKTUBHBIX BELIECTB. TepMOAMHAMHMKA W MEXaHHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn [TAB. Comrobunuzanus. OcHOBHBIE (DaKTOPBI, BIUSIOMINE HA KPUTUYECKYIO
KOHIIeHTpanuto murenooopazosanus (KKM). Meroast onpenenenuss KKM. [Ipumenenne [TAB.

JInopoOHbie aucnepcHble cucTeMbl. MDakTOphl YCTOMUMBOCTH JIMOPOOHBIX CHUCTEM.
beicTpas u mennenHas koaryisauus. Kuneruka koarymsauuu no CmonyxoBckoMy. OnpeneneHue
CKOPOCTH U BPEMEHH ITOJIOBUHHON KOAryJisiliiy. 3aBUCUMOCTb YUCJIa YACTUL] Pa3HOI0 OPSAAKA OT
BPEMEHU.

OcHoBHble monokeHuss Teopum Jlepsruna, Jlanmay, ®Depses, OsepbOeka (JJIDO).
PacknunHuBaromiee JaBJIEHHWE M €r0  COCTABISIOIIME. OHEPrus SJIEKTPOCTATUYECKOTO
OTTAJKWBAHUSA NpPHU B3aUMOJECHCTBHM cia003apsDKEHHbIX NoBepxHocTed. Cuilbl U dHEprus
nputspkenusi. OOliee ypaBHEHHE Ui DHEPIUM  B3aUMOJICHCTBUSL JHUCIEPCHBIX YaCTHIL.
[ToreHnmanbHbIle KPUBBIE B3aMMOJCHCTBHS YacTHUIl B MOHOCTAOMIM3UPOBAHHBIX IHCIIEPCHBIX
cuctemax. [loreHuuanbHBIA Oapbep W €ro 3aBHCHUMOCTh OT TONIIUHBI Tuddy3HOTO CIOoS.
Koarynsuust B mepBoM M BTOpOM MHUHHMyMaX. HeWTpain3anvoHHas M KOHLIEHTpalMOHHAs
koarymsiiusi. [lopor Owictpoit koarymsauuu. IlpaBunmo Ilymbue-Tapau. 3akon [lepsruna.
Crabuwnmm3anusi TUCTIEPCHBIX CHUCTEM BBICOKOMOJCKYIIpHBIMU coenuHeHussmu (BMC) u TTAB.
MeToapl OYHMCTKM TPOMBINUICEHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH AUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykTypooOpa3oBaHue M CTPYKTYpHO-MEXaHHMUECKUE CBOMCTBA JMCIIEPCHBIX
CUCTEM

Tumsl  cTpykTyp, 0Opasyloluxcs B arperaTUBHO-YCTOMYUBBIX U arperaTMBHO-
HEYCTOMUYMBBIX JAMCIEPCHBIX cuctemMax. KHUJIKOKPUCTAIUIMUYECKOE COCTOSHUE arperaTUBHO-
YCTOMYMBBIX IUCIEPCHBIX CUCTEM.

Bo3HUKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTuBHO-HEYCTOMYMBBIX (JIMO(POOHBIX)
JUCIIEPCHBIX cucTeMax. B3auMocCBs3p MeX1y BUIOM MOTEHIMAIBHON KPUBOW B3aUMOJEHCTBUS
yactul (o teopuun JJIDO) u TMIOM BO3HHUKAIOUIMX CTPYKTYp. KoarynsiroHHO-TUKCOTPOITHbIE
U KOHJCHCAllMOHHO-KPUCTAJUIM3ALMOHHBIE CTPYKTYpbl. llepexon omHUX CTpyKTyp B ApyTHE.
Teopus cTpykTypooOpa3zoBanus (PU3MKO-XUMHUUECKasT MEXaHHKA) KaK OCHOBA MOJIYYSHHST HOBBIX
MaTepHaoB.

Peonornueckuit Meton wucciaeqoBaHUS AUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSATHA U
UJCANbHbIE 3aKOHBl PEOJIOTMH. MOAEINpPOBaHNE pEOJOTMYECKUX CBOWCTB Tel. Monenb
Makcaenia, mojenb KenpBuna-®oiirra, Moaeab bunrama.

Knaccuukanuss TUCIEPCHBIX CHCTEM 1O CTPYKTYPHO-MEXaHHYECKHM CBOICTBaM.
Hpl0TOHOBCKHE U HEHBIOTOHOBCKHE KUAKOCTHU. [IceBnomnacTuyeckue u quiiaTaHTHBIE JKUJIKOCTH
U TBepooOpa3Hble Tesa. BA3KOCTh MKUIKMX arperaTMBHO YCTOMUYMBBIX IHCIIEPCHBIX CHUCTEM.
VpaBuenus OiiHmreniHa, [lltaynunrepa, Mapka-Kyna-XayBunka. Peosornueckue cBOHCTBa
CTPYKTYPUPOBAHHBIX KUJAKOOOPA3HBIX U TBEPA0OOPA3HBIX CHCTEM.

Paszoen 8. 3axnouenue

IToBepXHOCTHBIE SBIEHUS W JUCHEPCHBIE CUCTEMBI B XUMHYECKOHM TEXHOJOTHH.
Konnounnnas xumust 1 oxpaHa OKpy>Karouieil cpebl.
4 O0bem yueOHOH TUCHMIIINHBI
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O0beM TUCHUILIHHBI
Bup yueOHoii paboTbl Axan. | Acip,
3E
q. q.

OO0mas TPy10eMKOCTh THCIHILIHHBI 3 108 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 1,79 64 48,3
Jlexuuu 0,89 32 24
[IpakTuueckue 3ansatus (I113) - - -
JlabopaTtopHsie padoTsl (JIP) 0,89 32 24
CamocrosiTejibHasi pa6oTa 1,22 43,6 33
KoHTtakTHas camocTosTenbHas paboTa 1,22 43,6 32,7
KonTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 0,01 0,4 0,3
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI TEXHOJIOTHH HAHOMOPOIIKOB U MATEPHUAJIOB HA X OCHOBE)

1 Heap aucuumaMHbl — yriiyOJeHUE 3HAHUNM, YMEHUH, BIaJCHHN U (OpMUpPOBAHUE
KOMIIETEHIIMI B 00JIACTU CHHTE3a HAHOMOPOIIKOB M BBICOKOTEMIIEPATYPHBIX (HDYHKIIMOHATIBHBIX
MatepuaioB (BOM) Ha UX OCHOBE, CTPOEHUSI KPUCTAIUTMYECKHUX M CTEKJIO00pa3HBIX TBEP/IbIX TE,
TepMOIUHAMUKH (Pa3000pa30BaHUs B CHIIMKATHBIX CHCTEMaX, B3AUMOCBSI3EH «COCTaB — CTPYKTYpa
— YCIIOBUS CHHTE3a — cBocTBa» BOM, a Takxke B 00J1aCTH COBPEMEHHBIX U MEPCIEKTUBHBIX BOM
¥ HalpaBlICHWH JaJbHEHIIEro pa3BUTHS 3TOW 00NacTH MarepuanoBeAeHus. JlucuurinHa
HampaBlieHa Ha (OopMHUpOBaHHE y OO0YYAIOIIMXCS CUCTEMHBIX YII1yOJIEHHBIX 3HAHUI B 00JIacTH
CHMHTE3a HaHOMOpomKkoB U B®M Ha wuX OCHOBE, NOHMUMAaHUS KOHLEMIMH U OOIIMX
3aKOHOMEPHOCTEH MPOCKTUPOBAHMS M CO3/JaHMS 3THX MaTEPHAIOB; BhIPaOOTKAa HAa ATOW OCHOBE
CHCTEMHOIO IMOJX0Ja K IIOCTAHOBKE, BBINOJHEHUIO M aHAJIu3y pe3yJbTaTOB HAYy4YHBIX
HCCJIEIOBAaHHM B YKa3aHHOHN 00J1acTH MaTepuaIoBeICHUSI.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obaadoams CleqyOIUMA KOMIETSHIIMSIMA U WHIUKATOPaAMH MX JOCTUKECHUS:

VK-1.1, VK-1.2, VK-1.3; I[IK-4.1, IIK-4.2, [IK-4.3.

Suame:

— COBpEMEHHBIE HayuyHbI€ TOCTH)KEHUS M TMEpPCHEKTUBHBIE HalpaBieHHUs paboT B oOmactu
crHTe3a HaHonopowkoB U BOM Ha ux ocHOBE;

—  COBPEMEHHBIE KPUCTAIIOXUMUYECKUE, TEPMOAUHAMUYECKHUE, CTPYKTYPHBIE NPEICTABICHUS
O CTPOCHHUU U CBOMCTBAX TBEPIBIX TEJI KAK 3BEHBSIX €IUHOMN LEIIH;

—  TEXHOJIOTUYECKHE MPOLECChl CUHTE3a HAHOMOPOIIKOB M1 BAPM Ha uMX OCHOBE €, OCHOBBI
MIPOEKTUPOBAHUS M TMPAKTUYECKHUE AaCIEKThl HCCIIEIOBAHUS HMX COCTaBa, CTPYKTYpPbl W
CBOICTB, 00J1aCTH IPUMEHEHUS;

— OCHOBHBIE ITyTH CO3/aHUSI HOBBIX METOJIOB CHHTE3a HaHONMOPOIKOB 1 BOM Ha uX OCHOBE
JUTSI IPUMEHEHHSI B PA3JTMYHBIX 00JaCTsIX X03sHCTBA.

Ymems:

— TPOBOJWTH AaHAINW3 HAYYHO-TEXHHYECKOW JIUTEpaTyphl B OOJAaCTH COBPEMEHHBIX U
MEPCIIEKTUBHBIX METOJIOB CUHTE3a HAHOIIOPOIIKOB 1 BAOM Ha nx 0CHOBE;

— ¢opMynupoBaTh TpeOOBaHUS K MaTepualiaM U ONpeneisTh d(H(eKTHBHBIC MYTH CO3IaHUS
HOBBIX METOJIOB CMHTE3a HAHOMOPOKOB 1 BAOM Ha MX OCHOBE ¢ KOMIUIEKCOM 3aJaHHBIX
CBOICTB ISl KOHKPETHBIX 00JacTeil MPUMEHEHHUS,

— TPOBOJWUTH DKCIEPUMEHTAIIBHBIE HCCIENOBaHUA COCTAaBa, CTPYKTYpbl M  CBOMCTB
HaHonopouikoB 1 BOM Ha nx ocHOBE;

—  TIPUMEHSATh TEOPETUYECKHE 3HAHUS MO0 COBPEMEHHBIM U MEPCIEKTUBHBIM METOJaM CHUHTE3a
HaHOMOPOMKOB U1 BOM Ha uxX OCHOBE JJIsI PELICHUS] UCCIAEAOBATEIbCKUX W MPHUKIIAIHBIX
3a/1a4, B TOM YHUCJI€ B MEXAUCIUIIITMHAPHBIX 001aCTAX.
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Braoemy:

— MeTojaMu padoThl C HAYyYHO-TEXHUYECKOW, CIPABOYHON JUTEPATypOl W SIEKTPOHHO-
OMOIMOTEYHBIMU pECypcaMH IO TEOPETUYECKUM M TEXHOJIOTMYECKHUM acleKTaM CHHTe3a
HaHonopoukoB 1 BOM Ha ux ocHOBE;

—  METOJOJIOTUYECKUMHU TOIXO0JaMH, OCOOCHHOCTSMU CHHTE3a W BBISBICHHUS B3aUMOCBS3Ci
COCTaBa, CTPYKTYphI, CBOMCTB M TEXHOJIOTMHU HaHOmopomkoB U BOM Ha ux ocHOBe,
obecreunBarOIIMMHA 000CHOBAHHOE MPUHSATUE PEIICHUN TIPU Pa3pabOTKe HOBBIX MaTEpUAIOB
JUTSL pa3iIM4HbIX 00JacTel MpUMEHEeHNUS;

— MeToJaMH KPUTHYECKOTO aHajih3a M OLEHKM COBPEMEHHBIX HAy4YHBIX JOCTHIKEHUI,
TEHEPUPOBAHMS HOBBIX WJIEH MPU PEIICHUU HCCIIENOBATEIbCKUX U MPAKTUYECKUX 33134 B
obyacTu cuHTe3a HaHoopokoB 1 BOM Ha ux ocHOBE;

— CHOCOOHOCTBIO M TOTOBHOCTBIO K pPa3pabOTKe HOBBIX METOJOB HCCIECJOBAHMS M HX
MPUMEHEHHUIO B CaMOCTOSITENIbHON HaydHO-HCCIIEIOBATENBCKONW JESATEILHOCTH B 001acTH
CUHTE3a HaHOMOPOMKOB 1 BOM Ha UX OCHOBE C y4yeTOM IpaBUJ COOJIIOJIEHUS aBTOPCKHUX
npas.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Beenenue. Hanomarepuansl 1 UX epCEeKTUBBI

Knaccudpukanum HaHOMaTepuanoB: B 3aBUCUMOCTH OT HX pPa3MEpOB JJIEMEHTOB
CTPYKTYPBHl MNpPH MOJYYEHUH HAHONOPOWKOB M B®PM Ha HX OCHOBE, MO T€OMETPUYECKUM
napamerpam 0D-, 1D-, 2D- u 3D-nanomatepuansl. Kiaccudpukauus metonos nonydenus 0D-
HAaHOMATEPHAIOB (HAHOYACTHUII) MO OKpYXKAloleh cpele, B KOTOPOW MPOUCXOJUT IOJyYeHHUE
npekypcopa. BiusHue Ha CHHTE3 HAHOYACTUIl BHEIIHErO JIABJICHHS, BBI3BIBAEMOIO CHUIIAMHU
Jlanmaca.

MeToapl MONYy4YEeHHUS HAHONOPOIIKOB B KUAKOW cpene. MeToasl MONydeHUs
HAHOTIOPOIIKOB Ta30BOM cpene. MeToapl MONydeHHs HAHOIMOPOLIKOB C YYaCTHEM ILUIa3MBI.
MexaHOXMMHUYECKUN CHHTE3 HAHOMOPOILIKOB. TeMIIaTHBIA CHHTE3 HaHOMOPOILIKOB. MeTombl
MOJTyYCHUsSI TOJBIX HAHOMOPOMKOB. Momudukanus moBepxHocTH HaHodactull. Co3maHue
MOKPBITUI Ha HaHo4YacTUIAX. [lepCreKTUBBI MOMyYeHUsT MOHO(PPAKIIMOHHBIX HAaHOIOPOIIKOB.
[IpoGnemMbl XpaHEeHHUs U TPAHCTIOPTUPOBKUA HAHOIOPOIIIKOB.

VenoBuss M MEXaHM3Mbl  OJTY4YEHUS 1D-HaHOMaTepuaioB  Ha  OCHOBE
BBICOKOTEMIIEPATYPHBIX ()YHKIIMOHATBHBIX MAaTEpUAJIOB: TOJYY€HHE B KUIKOU (ha3e, B ra30BOM
daze, ¢ yuacTueM IIa3Mbl, B TBEpIOH (ha3e, TeMIUIaTHbIE METO/IbI ToNyueHus. [lepcrekTuBHbIE
obnactu npumenenus 1 D-HaHomaTepuanos.

YcnoBusa u MexaHu3Msbl nonydeHus 2D-HaHomMaTepuanoB: molyuyeHue B KUAKOHN (dase, B
razoBoi ¢ase, C ydacTHeM IUIa3Mbl, B TBEpJON (a3ze, TEMIUIATHBIE METOJbI MOJTYUYEHUSI.
[TepcriekTuBHBIE 00MacTU TpuUMeHeHUs 2D-HaHOMaTepuanos.

Krnaccudukanys KOMIO3UTOB MO COCTaBy AMCIIEPCUOHHOM cpeny W IUCIEpCHOM (asbl.
HaHOoKOMIO3UTBEI Ha OCHOBE BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHANBHBIX MaTEpHaliOB U
Kiaccuukanuss METOAOB WX  MOJy4YeHus. MeTonbl  MOJydeHUs  HAHOKOMITO3UTOB
pacmpeieieHueM B AUCIEPCUOHHON cpene aucnepcHoi ¢asel B Buae 0D-, 1D-, 2D- u 3D-
HaHoMmaTepuasioB. CrocoObl pacrmpenesieHuss AUCTepcHON (a3pl B JHCTIEPCUOHHON Cpelie.
®dopmoanue nonydadpukara u3 GopmMoBouHOI Macchl. CHHTE3 HAHOKOMITO3UTOB (PacTBOpEHUE-
KOH/JIEHCAIIUsI, CTICKaHue).

[Tonydyenrne HAHOKOMIO3UTOB Ha 0cHOBe BAOM mipu mutactudeckux nedopmanusx oopasia
MOJ BBICOKMM JaBiieHHeM. [IpoOiemMbl COXpaHEHHS HAHOCTPYKTYp B HAHOKOMITO3HUTAX.
[ToryueHrne HAHOKOMITO3UTOB PACaoM HEYCTOWUYUBBIX CTPYKTYp B TBepnoil ¢asze. TernnarHbie
METO/IbI TTOJTYYCHHUST HAHOKOMITO3UTOB.

OcoOeHHOCTH aHaNM3a pPa3MEpPOB YACTUI[ B HAHOMOPOIIKaX. Macc-CreKTPOCKOIHS.
Metoapl HWCCeNOBaHWS HAHOMATEPUAJIOB: TMPOCBEUMBAIONIAS DJIEKTPOHHAS, CKAaHHPYIOIIAs
30HI0Basi U aTOMHO-CHJIOBasi MUKPOCKOIIHH, ONITHYECKast U KojebaTenbpHast clieKTpockonuu, Oxe-
CIIEKTPOCKOIIHS.
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3akmroueHue. TeHACHIMM MalbHEUINErO0 pa3BUTHS M TEPCIEKTUBHBIE 0O0JacTH
MPUMEHEHHUS METOJIOB IMOJYYEHUsI HAHOIMOMPOUIKOB U HAHOKOMIIO3UIIMOHHBIX MaTepUaioB Ha
ocHOoBe BOM.

4 O0beM yueOHOH TUCHHMILINHBI

O0BbeM TUCHUIIINHBI
Bup yueOHoii padoTbl Axan. | Acip.
3E
4. 4.

OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108 81
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSL: 1,79 64,4 48,3
Jlexuuu 0,89 32 24
[Tpaktuyeckue 3ansatus (I13) 0 0 0
JlabopaTopHsie paboTsl (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,22 44 33
KoHTakTHas camocrosiTenbHas pabora - -

1,22
CamocTosiTeIbHOE U3YUCHHE Pa3/IeNIOB AUCITUILIMHBI 43,6 32,7
Buja koHTpOJS:
3adeT ¢ OIEHKOH 0,01 0,4 0,3
KonTtakTHas paboTa — mpoMeXyTOYHAst aTTECTAIHSI 0.01 0,4 0,3
IToaroroBka K 3K3aMeHy. ' 0 0
Buj nTOroBoro KOHTpoJIs: 3ader c oneHKOM

AHHOTaNuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI TEXHOJIOTHH KOMIIO3UIIMOHHBIX MATEPHAJIOB U U3/1eJIMid HA HX OCHOBE»

1 Heab AMCHUIUIMHBI — TpuOOpeTeHHe OOydJaromUMUCS YIIyOJeHHBIX 3HAHUUA H
KOMIIETCHIIMA B 00JlacTd 00OpyNOBaHUS W TEXHOJOTMH IPOHM3BOJICTBA OCHOBHBIX BHJIOB
KOMIIO3UIIMOHHBIX BBICOKOTEMIEPATYypPHBIX (PYHKIIMOHANBHBIX MAaTEPHUAJIOB CTPOUTEIHHOTO
Ha3Ha4YeHHs — OeToHa u acOecToreMeHTa. JJucuuinHa HarpaBieHa Ha 03HAKOMIJICHHE CTYICHTOB
C TEOPETHUYECKMMHM OCHOBAMH M TEXHOJIOTHEH MPOU3BOJCTBA, OCHOBHBIMH MAIIUHAMHU U
o0opyjioBaHWEM, TPHMCHICMBIMH TP  TPOU3BOJCTBE KOMIIO3UIIMOHHBIX  MAaTEpPHAIIOB
CTPOUTENBHOTO HA3HAYCHHUS.

2 B pe3yabTaTe U3y4eHUs1 TUCHUILINHBI 00YYAIOIHIICS T0JIKEH:

Obaaoams cleqyOMUMA KOMIETSHIIMSIMA U HHIUKATOPaAMH MX JOCTUKCHHUS:

VK-1.1, VK-1.2, VK-1.3; I[IK-4.1, IIK-4.2, [IK-4.3.
3namo:

— TEOpeTHYECKHE OCHOBHI TOJY4YEHHS KOMIIO3HIIMOHHBIX MAaTepUANOB CTPOUTEIHHOTO
HAa3HAYECHUS;

—  CTaHJApPTHBIE METOJbI WCIBITAHUH IO OIpPEACICHUIO (DU3MKO-MEXaHUYECKHX CBOWCTB W
TEXHOJOTHYECKHX MOoKa3aTelell KOMIIO3UIIMOHHBIX MaTePHAIOB CTPOUTEIHLHOTO HAa3HAYCHHUSI.

Ymems:

—  TPHUMEHSATH METOJIbI KOHTPOJIS Ka4eCTBA UCXOHBIX MaTEPHUAIIOB, TTOIYIPOJTYKTOB M TOTOBBIX
U3JIeHIA CTPOUTEIHHOTO HA3HAYCHHUS,

— TPOBOAWUTH aHANIMU3 MPUYMH HAPYIICHHH TEXHOJIOTHMYECKHX TMPOIECCOB U pa3padaThiBaTh
MEPOMPHSTHS [0 UX MPETYIPEKICHUIO.

Bnaoemw:

— 3HaHWSAMH O TPOTPECCHUBHBIX TEXHOJOTHYCCKMX Mporeccax W 000pYHAOBaHWH,
00ecrneYnBaroIINX BEICOKOE KaUYeCTBO MPOIYKIIUH, TIOBBIIICHUE TPOU3BOIUTEIILHOCTH TPY/Ia
U KYJIBTYPhI IPOU3BOJICTBA;

—  TEXHWYECKUMH PEIICHUSIMH, 0OCCIICUNBAIONUMHI YMEHBIIICHUE 3arpsS3HCHUS OKpYKaromen
Cpelbl, yIyUIIeHHE YCIOBUHN TPya;
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—  crmocobaMu TIOMCKa M aHAJIM3a HOPMATUBHON JOKYMEHTAIIHH.

3 Kparkoe cogep:kanue A CUUIITUHBI

Pazoen 1. Komnoszuyuonnvie mamepuanoi.

1.1 Onpenenenune TepMuHa «koMIO3ULIMOHHBIN MaTepuai» (KM). Ucropus nosisnenus u
paszsutusi KM. OcHoBHbIe BUibl KM Ha OCHOBE BSUKYITUX MATPHIl K 00JIACTH UX TIPUMECHEHHUSI.

Knaccupukanuss u ocnoBHsle npusHaku KM. KM, ynpouneHHele BojokHamu. Poib
MaTpullbl ¥ apMupytoiero Hanojguutessi B KM. OcHOBHbIE BUJIbI apMUPYIOMIKUX BOJOKOH B KM.
Bosokna MuHepalibHEIE, TOJIMMEPHBIE, MeTaJuInYecKas pudpa, apMaTypa.

1.2 CtpykTypa 3aTBepJeBIINX BHKYIIUX MATPHUIl U €€ BIUSHUE HA MPOYHOCTh CLETIIICHUS
¢ BosiokHamu. CTpyKkTypa IOBEpPXHOCTH pasfella «BOJOKHO — Marpuna». lloBenenue
3JIEMEHTApHOIO0 BOJIOKHA M IydKa BOJIOKOH mpu paspymieHun KM. Xapakrtep 3aBHCUMOCTH
«HampspKeHHe — JaeopManus» MpH apMUPOBAHUM BSDKYLIMX MAaTpHIl BOJIOKHOM. OCHOBHBIE
cBorictBa KM cTpouTenbHOro Ha3HauYEHHU .

Pasoen 2. bemonwl u srcene306emon.

2.1 Knaccudukanmuss OeroHOoB. Marepuanbl Uil TPOU3BOJACTBA OETOHOB: BSDKYIIHE
MaTepuaibl, 3allOJIHUTENM, HAIOJHUTENHW, TOHKOJUCIEPCHbIE MMHHEpaJIbHbIE J100aBKH,
TEeXHOJOrM4eckue no00aBku. Buasl OeToHHBIX cMeceil. Peonoruueckue cBoiicTBa OETOHHBIX
cmeceid. [logbop cocraBa OeroHHbIX cmeceil. [lomgOop panMoHanBHOTO 3€PHOBOTO COCTaBa
3anonHuTeNei. Pacuer conepxanus Boabl B 0eTOHHOM cMecH. OrpenienieHue pacxoia HeMeHTa B
0eToHHO cMecu. PacueTHO-3KCIepUMEHTAIBHBIN METOJ OIIpe/IeJICHHs COCTaBa OETOHHOM cMecH
10 a0CONIFOTHBIM 00bEMaM.

2.2 OCHOBHBIE TEXHOJOTUYECKHE MPOLIECCHl U3TOTOBJICHHS OETOHHBIX U jKe1e300€TOHHBIX
uznenuii. [lomroroBka 3amonmHuTeNeil OeToHHON cMmecu. Jlo3upoBaHHE W IEepeMEIIMBAHUE
O0eToHHBIX cMeceil. MeToel popmoBanus uzaenuii. CrocoObl YKIAJAKU U YIIJIOTHEHUS! OETOHHBIX
cmecei. POpMBI ISt YKITaaKu OETOHHBIX cMeceil. OcobeHHocTH (hopMOBaHUsI OETOHHBIX TPYO U
TPyOYaThIX KOHCTPYKIUH.

YckopeHHOE TBepaeHHEe OeTOHa, YCTAaHOBKHM Uil TEIJIOBOM 00paboTkm OeToHa.
PachopmoBka 6eTOHHBIX U3/IETHI, yX0/1 32 0ETOHOM Mociie ero pacopMoBKu. OTaeNKa TUIEBBIX
NoBepxXHOCTEN OeToHA.

KoHTponbs kauecTBa MaTepualioB ISl M3TOTOBJIEHUS OETOHHBIX M3JEIMH M PEXKHUMOB
TEXHOJIOTHYecKoro nmpouecca. KOHTposb kauecTBa rOTOBBIX U3ZENNH.

2.3 ApmupoBaHue OeTOHHBIX u3nenuid. IIpousBoacTBo »kenezoberoHa. M3roromieHue
HEHAIIpAraeMOM CBapHOM apMarypsl, apMUPOBAaHUE W3JEIUN HANpAracMoW CTEpKHEBOU
apMarypoi.

[TpouzBoactBo (udpoderoHa. OcoOCHHOCTH TMEpEeMENIUBAHUS M YKIAJAKH OCTOHHBIX
cMmecell, apMUpPOBaHHbBIX BOJIOKHAaMU. Koppo3us BOJIOKOH 1 apMaTyphl B 0€TOHE, COCOOBI 3alIUThI
apMUPYIOIINX BOJIOKOH.

Moaudukanust 6eToHHbIX cMeceil n 6eToHoB. ITyTn momydeHuss GETOHOB € BHICOKMMHU U
yabTpaBbicokumu cBoiictBamu (HPC u UHPC)

Pa3zoen 3. Acbecmoyemenm u pubpoyemenmot.

3.1 AcOectouement kak KM, ymnpouneHHbIi BonokHamu. CTpyKTypa U CBOICTBa
XPU30THIIOBOTO M aM(pnO0I0BOro acOecTOBOro BoJIoKHa. B3anmoelcTBIe IEeMEHTHON MaTpUILIbI
¢ acOecTOBBIM BOJIOKHOM. 3aMEHHMTENH acOecTa, MHUHEpalIbHbIE, LEUTIOJ03HbIE U MOJUMEPHbIE
BOJIOKHA. DUOpOIIEMEHT.

3.2 Cnocobbl mnpousBojacTBa (puOporeMeHTHbIX wu3aenuid. Kiaccuyeckuit crnoco6
IPOM3BOJICTBA acOECTOIIEMEHTHBIX U3/IeNuid. Pacmyiika BOJIOKOH B OeryHax, THAPONYIIUTENAX U
rojuienaepax. [lomyuenue acbecroueMeHTHOI cycnieH3uu. Kpyriocerounas nuctopopMoBoUHas
MallliHa, CIOCOObI OOECIeYeHUs OpHUEHTAllUM BOJIOKOH. YIUIOTHEHHE (UOPOLEMEHTHBIX
koMno3uiuil. OcoOeHHOCTH YIUIOTHEHHsSI (UOPOIEMEHTHBIX M3ENUi BaKyyMHUPOBAHHUEM.
O6opynoBaHus Ui pPacKposi HaKaTa, BOTHUPOBAaHUS (PUOPOLIEMEHTHBIX JIUCTOB.

Teepnenue ¢ubpouemMeHTHbIX u3genuid. CnocoObl HHTEHCHU(UKAUU Ipoliecca
TBEP/ICHUS.
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3.3 HoBeie cnoco6sr ¢GopmMoBaHus (UOPOLIEMEHTHBIX HW3IEIUNH METOA0M MaHbsHH,
MeTOoI0M (HIbTpaLuH, 3KcTpy3ueil. @opmoBaHue (GUOPOLIEMEHTHBIX TPYO W MHOTOITYCTOTHBIX
0J10k0B ¥ 10COK. OCOOCHHOCTH CTPYKTYPBI (PHOPOIIEMEHTHBIX U3ACIIUMN.

[Tonyyenue cnenuanbHBIX U3AETHA K3 (HUOpOLIEMEHTA: LBETHBIC IUIUTOYHbIC W3JIENN,
AIIBU ]I, BeHTUIAIMOHHBIE KOpOOa U TPYOHI.

3.4 KoHTponbp KadecTBa HCXOJHBIX MAaTEpHAJIOB, IapPaMETPOB TEXHOJIOTHYECKOTO
mpouecca Mpou3BOACTBA. DUIBTPYEMOCTb, PEOJOTHYECKHE CBOWCTBA U YIUIOTHSIEMOCTh
¢$ubpoLeMeHTHOBOAHBIX Aucniepcuii. CBOWCTBA U KOHTPOJIb KaYeCTBa KOHEUHBIX U3JICIINH.

3.5 Dkosiornyeckue acrneKkTsl MPOU3BOACTBA U MPUMEHEHUS! (PUOPOIIEMEHTHBIX U3IEIIUM,
3alIUTa OKPYXKAIOWIEH Cpeibl, 310pOBbs 4eloBeKa. VICmonbp30BaHHWE OTXOJOB IPOM3BOJCTBA
(bUOPOLIEMEHTHBIX U3/ICITHH.

4 O0beM y4eOHOM TUCITUTUIHHEI

O0BbeM IUCHUIIINHBI
Bup yuedHoii padoTbl Axan. | Acip.
3E
4. 4.
OO0mas TPy10eMKOCTh THCIIHIITHHBI 3 108 81
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHSI: 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0 0 0
JlabopaTopHbie paboTsl (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 1,22 44 33
KoHTakTHas camocTosTebHas paboTa 0,4 0,3
CamocTrosiTeIbHOE U3YUYCHHE Pa3/IesIOB JUCITUIUIMHBI (TOATOTOBKA 1,22
43,6 32,7
K JJaOOpaTOPHBIM paboTaMm)
3auyer ¢ OLEHKOI + + +
Bujg uTOroBOro KOHTPOJIS: 3adeT ¢ OEeHKOH

AHHOTauA padoyeil MPOorpaMMbl JUCHUINJIMHBI
«TexH0JI0THs BHICOKOTEMIIEPATYPHBIX (PYHKIMOHAJBHBIX KEPAMHUYECKHX MAaTEPHAJIOB)

1 Heab AUCHUNIMHBI — O3HAKOMJIEHHE OOYYArOUIUMHUCA C OCHOBHBIMH TPOIECCaMU
KEpaMUUYECKOW TEXHOJIOTMH, TEXHOJOTUSMH OCHOBHBIX BHUJOB KEpPaMUYECKUX U3JIETU
(OrHEYMmOpOB,  CTPOUTEIBHOM, XO3AMCTBEHHOM ¥  TEXHMYECKOM KEpaMHKH) U  UX
NOTPEOUTENHFCKUMHU CBOMCTBaMH. J{MCIUIUIMHA HalpaBiieHa Ha (GOpPMHUpPOBAHUE TPEICTaBICHUN
00 OCHOBax TEXHOJOTUM KEPAMHUKH, METOJaX HCCIEOBaHUS KEPaMHUYECKHUX MaTepuasoB;
03HAKOMIJIEHHE C MPOLECCAaMU M3TOTOBJICHUS KEPAMUUYECKHX MATEPUAJIOB U U3JIETUN OCHOBHBIX
BUJIOB; O3HAKOMJIEHHE C METOAAMH IPOBEIAEHUS CTAHAAPTHBIX HCHBITAHUI IO ONPEEICHUIO
CBOMCTB KEPAMHUECKUX MATEPUAJIOB.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4al0OMIMIACH 10JI2KEeH:

Obnadams CIETYIONTUMU KOMITIETCHIIMSIMU U UHIMKATOPAMH UX JOCTHKCHHUS .

[1IK-4.1, I1K-4.2, I1K-4.3.

3uameo:

—  TEXHOJIOTHYECKHE TPOIIECCHI TIOJYYSHHsI OCHOBHBIX BHIOB KEPAMUKH M OTHEYTIOPOB;

— METOAbl TEOPETHYECKOTO TMPOEKTUPOBAHUA M  HKCIEPUMEHTAJBLHOTO HCCIEAOBaHUs
CTPYKTYPBI U CBOWCTB OCHOBHBIX BHIOB KEPAMHUKH U OTHEYIIOPOB;

—  OCHOBHBIE TPeOOBaHUS CTAHJAPTOB HA CHIPHEBBIE MATEPUAIIBI U TOTOBYIO MPOAYKIIHIO;

—  OCHOBBI OXpaHbI TPya, TEXHUKHA O€30MaCHOCTH, IPOTHUBOIIOKAPHON 0€30MMaCHOCTH U 3alTUTHI
OKpY’Kalollled cpelpl NpU OpraHu3allud W YIPaBIECHUU MPOU3BOJCTBAMU KEPAaMUKHU M
OTHEYTIOPOB.

Ymems:
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—  TPUMEHSATH TEOPETUYECKHE 3HAHUSI 110 XUMUU U TEXHOJIOTUU KEPAMHUUECKHUX U OTHEYIOPHBIX
MaTepUaIoB B KYpCOBOM M JUIJIOMHOM NPOEKTUPOBAHHUU, a TaKXKe MPU MPOXOKICHHUH
[IPOU3BOJICTBEHHON MPAKTHKHY;

— ycTaHaBiIMBaTh TpeOOBaHUS K TEXHOJOTMYECKHM IIpoleccaM C LEeJIbl0 CHIKEHUS
MaTEpUaJIOEMKOCTH, SHEPTOEMKOCTH U CO3AaHUS MAJTOOTXOAHBIX TEXHOJIOTH;

—  OIpeeNsATh CBOMCTBA PA3JIMYHBIX BUIOB KEPAMUYECKUX MATEPUAIIOB;

—  TNPOBOAMTH AHAJHM3 HAYYHO-TEXHUYECKOH JTUTEpPaTypHI.

Braoemy:

— TIOHMMaHHEM B3aUMOCBSI3U COCTaBa, CTPYKTYPhI, CBOMCTB U TEXHOJOTUU OCHOBHBIX BHJIOB
KEepaMHUYECKHX M OTHEYIOPHBIX MaTEPUAJIOB;

—  IPEICTaBICHHUEM O TEXHOJIOIMYECKOM IIPOLECCE NMPOU3BOJICTBA KEPAMUUECKUX MaTepUalioB
KaK eIMHOM 1IeTI0UKe MOCIeI0BATENbHBIX B3aMMOCBS3aHHbBIX CTaHIH;

—  TIPUHLUINAMHU OPTaHU3AlMU U OCYIIECTBICHUHM BXOJHOTO KOHTPOJS CHIPbS U MaTepUANOB,
UCIOJIb3YEMBIX B IIPOU3BOACTBE KEPAMUKU U OTHEYIIOPOB;

—  TIPUHLUINAMU OPTaHMU3AIMH U OCYIIECTBICHUU KOHTPOJISL CBOMCTB rOTOBOM MPOIYKIUH.

3 Kpartkoe conep:kanue JMCIHUIITHHbI

Beeoenue.

Kpatkue cBeienns mo uCTOpHY KePaMHKH, COBPEMEHHBIH YPOBEHb U IEPCIIEKTHUBBI PA3BUTHSL.

O06006111eHHas cxeMa TEXHOJIOTMYECKOTO0 MpolLiecca MPOU3BO/ICTBA KEPAMUKU U OTHEYIIOPOB
U XapaKTEepPUCTUKA OCHOBHBIX IIEPE/IEIIOB.

OcHOBHbBIE XapaKTEPUCTUKHU, UCIIONIb3yEeMbIE IJIsl OMUCAHUS YIIAKOBKU TBEpAOW (a3bl U
COOTHOIIIECHUS MEXTy TBEPJIOH, KHUIKOHN 1 Ta3000pa3Hoil (pazamu.

OcHOBHbBIE TUIBI CTPYKTYp KepaMU4ecKuX marepuanoB. [lnoTHocrneueHHas kepamuka,
KepaMHKa 3E€pHUCTOrO0 CTPOEHHMs, IOpHUCTas IpOHMIIaeMasi KepaMuKa, KepamMHMKa U3
YIBTPAJAUCIIEPCHBIX MTOPOIIKOB.

1. Ilpoyeccvl mexnono2uu Kepamuxu.

1.1 3menpueHue 1 3epHOBOI COCTaB MOPOIIKOB. B3auMOCBS3b CTPYKTYPBI KEPAMUYECKUX
MaTepuaioB C JUCHEPCHOCTbIO HMCXOAHBIX IOPOIIKOB. MeTonbl MpeACTaBIEHUS U
XapaKTepUCTHUKU  3€pHOBOro cocraBa. Kimaccudukamuss u  XapakTepUCTHKAa METO/OB
JCTIEPTUPOBaHMsI. MeXaHU3MbI IUCTIEPTUPOBAHUS. ATPEraThl, HCIIOJIb3YEeMbIe /ISl U3MEIbYCHHUS,
1 00J1aCTH UX IPUMEHEHHUS.

Tonkuii momos. OCHOBHEIE CIIOCOOLI TOHKOTO ITOMoJIa. MeTOAbI 3alUThl H3MEIbYaeMBIX
MaTepuajoB OT 3arpsS3HEHHUS.

Oco0eHHOCTH U3METBYCHHS TUIACTUYHBIX MaTepPUaIoB.

Paznenenne mnopomkoB mo kpynHocTd. [lonbGop 3epHOBOro cocTaBa MOPOIIKOB.
XapakTepuCcTUKa YIaKOBKHM MOHO- U MOJU(PPAKIMOHHBIX MOpOomKoB. [IpepeiBHBIE W
HENpepbIBHBIE 36PHOBBIE COCTABBI.

1.2. CMmemBanue U MOATOTOBKAa Macc. TpeboBaHUsI K OJTHOPOJHOCTH Macc, CIIOCOOHI ee
OlLIeHKU. THUIOBBIE CXEMBI MPUTOTOBJIECHUS (DOPMOBOYHBIX MacC JJsl MOJIYCYXOro MpeccoBaHus,
IJIACTUYECKOT0 (POPMOBAHMS, HUIMKEPHOTO JUThs. CTpoeHne POPMOBOUYHBIX Macc.

BpemenHbie TEXHOIOTHYECKHE CBSA3KHU U UX POJIb TPU (OPMOBAHHH U CYIITKE, KOMITOHEHTBI
CBSI30K, TPEOOBaHUS K CBSA3KaM.

1.3. Metoas! popmoBanus nonydadpukara.

[Tonycyxoe npeccoBanue. CymiHocTs MeToa. Kitaccuukanus cnoco60B nmpeccoBaHus Mo
HAIpPAaBJIEHUIO YCWJINN, CKOPOCTH U PEXUMY HarpyxeHus. MeHOMEHOJOTHYEeCKOe ONMUCaHHe
OJTHOOCHOTO TPECCOBaHMs B jkeCcTKoW MaTpuie. [loBeneHue TBepoi, KHUIKOH U ra3oo0pa3HOi
da3 mpu mnpeccoBaHHMU. BrusHuEe naBIeHUS W BPEMEHHM IIPECCOBAHUS HAa IUIOTHOCTD
nonydabpukara. B3auMOCBS3b YIIIOTHIEMOCTH M TUIOTHOCTH Monyadpukara ¢ JaBIeHUEM
NPECCOBAaHUSI M COJCpKaHWEM CBS3KU. [lOHSTHS KPUTUYECKHX BIIAXHOCTH, IUIOTHOCTH U
nasiieHus. Pacnipenenenue 1aBieHus U INIOTHOCTU MO BBICOTE 3aroToBKU. CriocoObl MOBBIICHHUS
PaBHOIIOTHOCTH. [IByCTOpOHHEE M CTYNEHYaTOE€ OJHOOCHOE IPECCOBaHME, IMPECCOBAHUE B
«TaBaroImx» GopMax.
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N30cTaTyeckoe npeccoBaHUE U €ro BapUAHTEI.

I'uppoauHamMuyeckoe, 3JIEKTPOruApoIMHAMUYECKOE U B3pBIBHOE IPECCOBAHMUE.

Bubpanuonnoe ¢opmoBanue. Bapuantel merona. BiusiHue OCHOBHBIX (DakTOpoB Ha
IUIOTHOCTH TIonTyadpukara.

ITnacTuyeckoe popmMoBaHHe U €ro BapuaHThl. JleopMaroHHbIe CBOMCTBA IIIACTUYHBIX MAcC.
MeTo/1bI OIIEHKH IUTaCTUYHOCTH. BiusiHie OCHOBHBIX (haKTOPOB (COAep KaHUs AUCTICPCUOHHON CPeibl,
JMCTIEPCHOCTHU TBEP/OH (ha3bl, ra30BbIX BKJIFOUYEHHI) HA CBOMCTBA IJIACTUYHBIX Macc.

dopmoBaHHMe 3aroToBOK BbIgaBiuBaHUEeM. OcoOeHHOCTH aedopManu Macchl B
IIHEKOBBIX U ITOPIIHEBBIX Ipeccax.

dopmoBaHre MeTOJIOM packaTku. OCHOBHBIE (DAKTOpBI, ONMpPEIEISIONINe MPOTEKAHUE
nporecca. @opmbl 17151 U3TOTOBIECHUS U3AEIUNA U IPEAbABIsIEMble K HUM TpeOOBaHHUS.

Meto 1onpeECCOBKH.

dopmMoBaHHE METOAOM OOTOUKH.

Jlutbe Kepamuueckux NUIMKepoB. Kiaccudukanus MeTogoB nuThs. TpeOoBaHus K
JUTHEBBIM cycneH3usM. JIutbe u3 BOAHBIX cycneH3uil. CrocoObl peryiaupoBaHHs CBOWCTB
nuikepa u noxydadpukara. MHTeHCHpUKanus muThs. JIuThe momydabpukaTa M3 HEBOIHBIX
cycnensuil. [lnenounoe nurbe. JIuTbe U3 TepMONIACTUYHBIX HUTHKEPOB. OCHOBHBIE 0COOEHHOCTH
U BapuaHThl MeTtoaa. CrnocoObl peryimpoBaHusi CBOMCTB mHutuKepa. OCHOBHBIE OCOOCHHOCTH
yZaJeHUsl BPEMEHHOM TEXHOJIOTNYECKON CBA3KHU.

1.4. Cymka kepamudeckoro mnoirypadbpukara. Y najaeHHEe BPEMEHHOW TEXHOJIOTHYECCKON
CBSI3KM KaK IPOLIECC BHYTPEHHET0 U BHEIIHEr0 MaccoOOMeHa. Y ca/louHble SIBIEHUS B IIpolecce
CylIkd. MakcuMaabHO JIOMYCTHUMasi CKOPOCTb CYHIKU. MeTOJbl OLEHKH CYIIMJIbHBIX CBOMCTB
nonypabpukata M JJIUTEIBHOCTH CYIIKH. OCHOBHBIE METO/Abl CYIIKHM KEpPaMHUYECKOIro
nosrypadpukara u criocoObl €e MHTCHCH(PUKAIUH.

1.5. O0Gxur kepamuueckoro mnonypadpukara. OCHOBHbIE NPOLECCHI, MPOUCXOAAIIUE IPU
oOxwre. V3MeHenne cBOWCTB momydaOprkata B oOxure. CrekaHne Kak OCHOBHOHM IIpOLECC,
HpOUCXOIMI 1pu oOxkure. OcHOBHBIE cTaauK crekaHus. CrnocoObl OLEHKM M XapaKTepUCTUKH
CIIEKaHUSI.

TeepnodazoBoe cniekanue. BnusiHue ocHOBHBIX (pakTopoB. CIoCOOBI HMHTEHCU(UKAIUH.

PeaknmonHnoe criekanue.

XKunkogaznoe crekanue. OCHOBHBIE CTaJAuU Mpolecca. BiansHue oCHOBHBIX (PAKTOPOB,
criocoObl nHTeHCUpuKauu. CriekaHue Ipyu B3auMOJICHCTBUU TBEPIOU U KUIKOHU (a3.

1.6. lononHUTENbHBIE BUABI 00pa0OTKH KEpAMUYECKUX M3/IeNNi: NUTH(OBKA, TOIUPOBKA,
MeTaJTM3alusl, Naika, 1eKOpUpOBaHHUE.

2. Cmpoenue u ceoticmea Kepamuxu.

2.1. ®a3oBbIii cocTaB, MaKpo- U MUKPOCTPYKTYpa, MOPUCTOCTb U IJIOTHOCTh KEPAMHUKH.
Pacnipenenenne KpucTauIM4eckol M CTEKIOBUAHPH (a3 u mop. Buiel mop, npoHUaeMocts K
dmrounaM U ee CBsA3b C IMOPOBOHM CTpykTypoil. [lapameTpsl, XapakTepu3yrolue HOPOBYIO
CTPYKTYpY, paclpelelieHue mop Mo pasmepaM. MeToasl HccienoBaHus (a30BOro COCTaBa,
MUKPOCTPYKTYpPBI U IOPUCTOCTH.

2.2. MexaHuuecKkue M YIPYrME€ CBONCTBA KEpaMHUKHU. YIIPYrHE CBOICTBAa KEPaMUKH,
MEXaHU3MBI pa3pyuieHus KepaMuKuU. [IpoYHOCTE KepaMUKH TP Pa3INYHBIX BUAAX MEXaHUUECKUX
BO3AeUCTBUI. TpemMHOCTORKOCTh KEpaMHUKH U CIIOCOOBI €€ MOBBINIEHUS. TBepAOCTb U
M3HOCOCTOMKOCTh KepaMHKU. MeToNbl oOmpeAesieHUs] MEXaHMYeCKMX W YIPYruX CBOMCTB
KepaMHUKHU. 3aBUCHMOCTb CBOMCTB OT CTPYKTYpbI MaTepralla U TEMIIEPATYpBHl.

2.3. Terunodusnueckue CBOMCTBAa KepaMHUKH. TerinoeMKoCTb, TEPMUYECKUN KOAPPUIIMEHT
JVHEHHOIO pPACLIMPEHUs, TEIUIONPOBOAHOCTE M TEMIIEPATYPONPOBOJHOCTh KEPAMHUKH, UX
3aBUCHMOCTh OT COCTaBa U Temreparypbl. MeToibl oLeHKH. TepMudecKie HanpsbkeHus B MaTepuasie
U U3JIENUAX, TEPMOCTOMKOCTh KepaMUKH. DakTopsl, ONpenesonye TEpMOCTOMKOCTb. MeTob! ee
oneHKH. [Tyt moBeIeHns TepMOCTOMKOCTH. MOPO30CTOMKOCTD KEPAMHUKH.

2.4. OrHeynopHOCTb U JAe(pOpMAIlIOHHBIE CBOMCTBA KEPAMUKH TpPU TOBBIILICHHBIX
temrieparypax. OrHeynopHOCTh U omnpenessionpe ee ¢axkropsl. Ilomydects (KpHIl) KepamuKu.
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Mertoapl oleHKH. BimsHuE CTPYKTypbl, MOPUCTOCTH, TeMIieparyphl. JluTenbHas MPOYHOCTh
KEpaMUKH.

2.5. Dnektpodu3nvecKkrue CBOMCTBA KepaMHUKHU. [IpoOBOIMMOCTS KEpaMUKH, €€ MEXaHU3MBbI
U TeMIepaTrypHas  3aBUCUMOCTb. Kepamuyeckue  NpPOBOJHMKH,  CBEPXIPOBOJHUKHU,
MOJIYIIPOBOJHUKH U ANAIIEKTpUKH. [lonspu3anus kepaMuky, ee BUIbI U CBA3b C IUDIIEKTPUUECKON
IPOHULAEMOCThI0.  TemmeparypHas M 4acTOTHas  3aBUCHUMOCTb  JAMAJIEKTPUUECKOMN
MIPOHUIIAEMOCTH KepamMHuKH. [[MaNeKTpudeckue MOTEpH, UX BHUJABI U CBA3b C XUMUYECKHUM,
($a30BBIM COCTaBOM M CTPYKTYpOW KepaMmHKH. TemreparypHass M YacTOTHas 3aBHCUMOCTH
JTURIIEKTPUUECKUX MOTEPh. DIIEKTpUYecKasi MPOYHOCTh KEPAMUKH, BUJIBI U MEXaHU3MbI IIPOOOS.
Mertozabl U3MEPEHUS IEKTPUUECKUX CBOUCTB.

2.6. IIbe3okepamuueckre Marepuansl. OCHOBHbIE MOKazarenu. BimsHue coctaBa u
CTPYKTYpBI Ha IIbE30CBOMCTBA.

2.7. MarauTtHbIe cBOICTBa KepaMuku. OCHOBHBIE CBEJICHUS O MPUpPoie heppoMarHeTu3mMa
KepaMHUK{, HAMarHUYEHHOCTb, MarHUTHasi IPOHUIIAEMOCTh, KOAPLUUTUBHAsA cuia. TemmepaTtypa
Kropu. Marauuromsirkue ¥ MarHuToKecTkue (eppuThl. BiusHue CTpyKTypbl Ha MarHUTHbBIE
CBOMCTBA.

2.8. OnTuueckue cBoiicTBa KepaMUKU. B3anmoaeiicTBre KepaMUKH CO CBETOM, PacCEsIHUE,
NOTJIOUIEHUE U OTpaskeHue cBeTa. Kepamuka Kak MOJyNpo3payHOe Teno, Oer3Ha KepaMHUKH U
METO/Ibl €€ OLICHKU. BiusHue npruMeceil Ha ONTUYECKHUE CBOMCTBA KEPAMUKH.

2.9. Xumunueckue CBOMCTBa KepaMUKH. DaKTOpbl, OMPENETSIONINE COMPOTHUBICHUE
KOPPO3UHM: XMMUYECKAs] MHEPTHOCTb IVIABHBIX M BTOPOCTEIEHHBIX COCTABJISIOLIUX KEPAMHKH,
MOBEPXHOCTHAsI TEKCTypa W IOPUCTOCTh, OOpa30BaHME 3aLIUTHOTO CIIOS, TEMIIepaTypa.
[loBenenue pa3nuuHBIX BUAOB KEpPAMHKA B  KOPpO3HMOHHBIX cpenax. lllmako- wu
CTEKJIOYCTOMYMBOCTh, YCTOMUYMBOCTh KEPAMUKH K JIEHCTBUIO BOJIBI U €€ MapoB (BIAKHOCTHOE
paciMpeHue), KUCIOoT, IIeJI0Yeil, ra30BbIX cpell, OMOCOBMECTUMOCTh Kepamuku. Karanutuueckue
CBOMCTBA KEPAMHUKU.

3. OcHosHble 8UObI KepaMu4ecKux U O2HeynOPHbIX MaAmMepuaios.

3.1. TumoBast TEXHOJIOTUSI XO35HCTBEHHOW KepamMuku. Kiaccuduranms Xo3siCTBEHHOM
kepamuku. O6snactu npumeHeHus. OCHOBHBIE TpeOOBaHUs K M31eausIM. ChIpbe /Ui TPOU3BOCTBA
XO3SIICTBEHHON KE€paMHKH. TE€XHOJOTHMYECKHE CXEMbl MPOU3BOJCTBA. THITOBBIE COCTaBbI MaccC.
PecypcocOeperaromue 1 mpupoJ00XpaHHbIe aCIEKThl TEXHOIOTHH.

3.2. TumoBble TEXHOJOTHUH CTPOMUTEIbHOW KepamMuku. Knaccudukanus cTpOUTEIbHON
kepaMukd. OcHOBHbIE TpeOoBaHMs K u3nenusM. Chipbe Ui HPOM3BOJCTBA CTPOUTEIILHON
KepaMUKH TeXHOJOrHsl CTEHOBBIX KEpaMHUYECKUX M3ZENUN U IUIMTOK. TUIOBBIE COCTAaBBI Macc.
PecypcocOeperaromue 1 mpupo100XpaHHbIe aCIIEKThl TEXHOIOTHH.

3.3. Texnonorust orueymnopo. OOmme cBeneHuss o6 orueynopax. Kiaccuduxarms
OTHEYNIOPOB M0 XWMHKO-MHHEPAJIOrMYECKOMY COCTaBy W JAPYTMM BaKHEHIIMM IPU3HAKAM.
O6uacTu npuMeHeHus: OTHEYOPOB. TeXHOIOrns altOMOCHUIIMKATHBIX OTHEYIIOPOB.

3.4. TumoBble TEXHOJOTHU DJICKTPOTEXHUUYECKOW KepamMuku. OOmue CcBeJeHHs O
AIIEKTPOTEXHUYECKOW KepamHKe, €€ KiacCU(pUuKalusg IO COCTaBy CBOMCTBaM M 00JacTAM
npuMeHeHus. TpeboBaHus K ChIpbto. OCOOEHHOCTH TEXHOJIOTHH.

3.5. OcHoBHblE BUIbl KOHCTPYKIIMOHHOM Kepamuku. OOnacTé NpPUMEHEHHS,
KJIaccu(uKanus Mo XuMHUKO-MUHEPAIIOTHYECKOMY COCTaBY.

3.6. TunoBble TEXHOJOTUU MOPHUCTHIX KepaMHuecKuX marepuaynoB. OOIIue cBeIeHHUS O
MOPHUCTOM KepaMHKe, ee Kiaccu(UKalus MO COCTaBy, MOPUCTOCTH U 00JACTAM NPUMEHEHHUS.
Temnon3ongUroHHbIE, TEMJIO3AIIUTHRIE MaTepualbl, Kepamuueckue QUIbTpbl, MeMOpaHBbI,
HOCHUTEJM KaTaau3aTopoB U T.NI. OCHOBHBIE METO/bI U3TOTOBIIEHUSI BBICOKOIIOPUCTBIX CTPYKTYP
KepaMHYeCKHX MaTepuasoB.

4 O6beM y4eOHOU TUCITUTIITHHBI

O0BpeM TUCHUNINHBI
3E ‘ Akan. 4 ‘ AcTtp. 4

Bup yueOHoii padoThl
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O01mas TpyA0eMKOCTb IV CHUTNTHHBI 7,0 252 189
KonTtakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 2,22 80 60
Jlexiun 0,89 32 24
ITpaktrueckue 3ansatus (113) 0,44 16 12
B TOM 4ucIe B popMe MPAKTHUECKON OATOTOBKU 0,44 16 12
JlabopaTtopusie padoTs (JIP) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,89 32 24
CamocrosiTeibHas padoTa: 3,78 136 102
CamocTosTeIbHOE H3YYCHUE Pa3/IeIIOB

96 72
JIUCIIUILINHEI 3,78
IToaroroBka pedepara 40 30
Buj koHTpoOJIS: 1,0 36 27
KonraktHass  pabora  —  TIpPOMEXYTOYHAs

0,4 0,3
arrecranus 1,0
[ToaroToBKa K 9K3aMEHY 35,6 26,7
Bu HTOroBOro KOHTPOJISA: JK3aMeH

AHHOTaNuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«TexHO0JI0THSI BBICOKOTEMIIEPATYPHBIX (PDYHKIIMOHAJBHBIX BSLKYIIUX MATEPHATIOBY
1 Heab AWMCUMIVIMHBI — O3HAaKOMIIEHHE OOYyYarommxcsi C (PUIUKO-XUMUYECKUMU
MpolecCaMH, TMPOUCXOASAIIMMHU TPU TOJYYCHHH BSOKYIIMX MAaTE€pUajIoB, OCHOBHBIMHU
TEXHOJOTMYECKUMH CXEMaMU MPOU3BOJICTBAa, CBOMCTBAMU U METOAaMU MPOBEACHUS CTAHIaPTHBIX
WCIIBITAaHUH BSDKYIIMX MAaTEPUAIOB U 00JIACTHIO UX PUMEHEHHS.
2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4alOIIMIACH 10JI2KeH:
Obnadame CIIENYIOMAMA KOMIETCHIIMSIMA W WHIUKATOPAMH MX JOCTUKCHHUS
[1IK-4.1, IIK-4.2, I1K-4.3.
Buame:
—  TEOPETHYECKHE OCHOBBI M CIIOCOOBI OCYIIECTBICHHUS TEXHOJOTUYECKUX IIPOLIECCOB
MOJIYYEHUS BSUKYIIMX MAaTepUasoB;
—  NPUHLHUIBI TOCTPOEHUS TEXHOJOTUYECKUX CXEM MPOU3BOJICTBA BSKYLIUX MAaTEPUAIIOB;
—  OCHOBHBIE TpeOOBaHUS CTaHIAPTOB Ha CHIPHEBBIE MaTEPUAIbl U TOTOBYIO MTPOIYKIIHIO.
Ymems:
—  TNPUMEHSATH TEOPETUUYECKHE 3HAHMS MO XUMHUU U TEXHOJOTHUU PA3IUYHBIX BUIOB BSIKYIIUX
MarepuaioB B IPOU3BOJACTBEHHON 1€ATEIbHOCTH;
—  TNPOBOJAMTH AHAJIN3 HAYYHO-TEXHUUYECKOU JTUTEPATYPBHI.
Bnaoems:
—  METOoJaMH MPOBEJEHUS CTAaHJAPTHBIX HCIBITAHUHA MO ONpeAeNeHUI0 (PU3NKO-XUMHUECKUX U
(bUBUKO-MEXaHNYECKUX CBOMCTB Pa3IMUHBIX BUIOB BSDKYIIIUX MaTEPHUAIIOB;
—  HaBBIKaMU BEJICHUSI TEXHOJOTUYECKOTO MPOIECcCca MPOU3BO/ICTBA PA3IMYHBIX BUAOB BIKYIIIMX
MaTepUajIoB B COOTBETCTBUHU C TPEOOBAHUSIMH TEXHOJIOTHYECKOTO PETJIaMEHTa;
— HaBBIKAMHU OPraHM3allMd M OCYIIECTBICHUU BXOJHOTO KOHTPOJIS ChIpbS M MaTepHUasoB,
HCIIOIB3YEMBIX B MPOU3BOJICTBE BSUKYIIIUX MaTEPHUAIIOB;
—  HaBBIKAMU OpPTaHU3AIMH U OCYIIECTBICHUH KOHTPOJISI CBOMCTB TOTOBOM MPOTYKITHH.
3 Kpartkoe conep:kanue JMCHHUIITHHBI
CBeieHUS 110 UCTOPHUH BSDKYIIMX MaTeprasioB. COBPEMEHHOE COCTOSIHUE U MEPCIIEKTHBBI
pa3Butus otpaciu. Knaccudukaius BsSOKyIUX MaTepuanoB. TeopeTuyecKkre OCHOBBI MPOSIBICHUS
BSOKYIIUX CBOMCTB. OCHOBHBIE NMPU3HAKHM BSDKYIIMX MaTepuanoB. OOIue cBOMCTBA BSIXKYIIHUX
MaTepHaoB.
1. Ilopmaanoyemenm Kaxk OCHOBHOU BUO 2UOPABTUYECKUX BANCYUUX MANEPUATLO8.
1.1. XumMuko-MrUHEpaIOru4ecKuii ¥ BEIIECTBEHHBIN COCTaB MOpTIaHALIEeMEHTa. XUMHUKO-
MUHEPAJIOTHYECKUM COCTaB TOPTIAHAIEMEHTHOTO KIWHKEepa. MOyJIbHBIE XapaKTEPUCTHKU
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NOPTJIAHILUEMEHTHOIO  KJIMHKepa. PoJIb  BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBIN
MHUHEpaJIOTHYEeCKUN COCTaB MOPTIAHALIEMEHTHOTO KIUHKepa. TBepasie pacTBopsl. [lomumopduzm
U 1e(PeKTHOCTh KIIMHKEPHBIX MUHEPAJIOB.

1.2. CeipbeBble MaTepuanbl JUisi TPOU3BOACTBA MOpTIaHAIEeMeHTa. KapOoHaTHbIe U
IIOMOCHUJIMKATHBIE MOPOJIbl, KOppeKkTupytomue ao6asku. IIpumecu B cripwe. Mcrnonb3oBanue
OTXO/10B IIPOMBILIUIEHHOCTH B KQU€CTBE CHIPHEBBIX MAaTEPUAIIOB.

1.3. IIpuHOMNUaNbHBIE TEXHOJIOTMYECKHE CXEMbl IPOU3BOJACTBA IOPTJIAHALUEMEHTA.
MoKpbIif, CyXOH ¥ KOMOMHHMPOBAHHBIA CHOCOOBI MPOU3BOJACTBA, TEXHUKO-IKOHOMHUYECKHUE
peuMyliecTBa Kaxaoro u3 Hux. Ilporeccel moaroToBku celppeBoil cMecu. JJoObIua ChIpbeBBIX
MaTepHajioB, CIOCOOBI TPAaHCIOPTUPOBKHU CBHIPbSI HA 3aBOJl, HOPMBI 3alacoB CHIPbS Ha
npeanpustuu. JpoGienue marepuanoB. M3menbuenue marepuanoB. Ilytm uHTeHCcHUKanuu
1IoMoJ1a ChIpbeBbIX cMecel. [loMout B cyxom u MOKpoM cocTosiHuU. COBMECTHBII IIOMOJI ¥ CYIIKA
CBIPBSL.

1.4. CeippeBoii 1UIaM Kak JUCHEpCHas cucTtema. BiMsHMe NpUpoAbl ChIPHEBBIX
KOMIIOHEHTOB U UX JUCIIEPCHOCTH Ha CBOMCTBa 1u1ama. CeipbeBas cMech. OAHOPOJHOCTB COCTaBa
U (U3MUECKOH CTPYKTYpbl CBHIPbEBBIX IIOPOILIKOB, arperupoBaHUE U  CIEKUBAEMOCTb
HOPOLIKOOOPAa3HBIX ChIPHEBBIX CMECEH.

1.5. KoppektupoBaHue U rOMOr€HHU3aIUs CHIPEBOTO IJIaMa U CYXUX ChIPBEBBIX CMECEH.
[Tponeccel 00kura MOPTIAHALEMEHTHOIO KJIMHKepa. TepMuueckue MpeBpalieHus OTIENbHbIX
CBIPBEBBIX KOMIIOHEHTOB IpU HarpeBaHuu. Peakuuum B TBEPJAOM COCTOSHHUU, MEXAaHU3M U
KHHEeTHKa TBepAo¢a3oBbix peakuuil. [locnenoBatensHocTh 00pa3oBanus ¢a3 B cuctemax CaO —
Si0O», CaO — AlxO3, Ca0 — Fe;03, Ca0 — SiO2 — Al2O3 — Fe203. O6pa3oBaHue TPOMEKYTOUHBIX
coeMHEeHU. BnusHHe KaTalIUTHYECKUX, MOIUPHUUMPYIOUIMX NpuMeced, razoBoi ¢aspl Ha
nporieccel TBepaodazoBoro cnekanus. IIpomeccsl ¢ yuacTueM >KUIKOW (a3bl. DBTEKTHYECKUE
paciuiaBbl. BiusHMe KaTanUTUYECKMX M MOAMMDUIUPYIOIIMX IpuUMeceil Ha IPOLECcCHl
KIIMHKEPOOOpa30BaHUs C yIaCTHEM KUAKON (a3bl. MexaHu3m 00pa30BaHMs KIMHKEPHBIX TPaHYII.
Posnb ckopocTH oxnaxkaeHus B GOpMUPOBAHUN KOHEYHOTO MUHEPAJIOrMYECKOIO COCTaBa.

1.6. CrpykTypa TOPTIAHAIEMEHTHOTO KJIMHKEpPA, KPUCTAUIM3AIUS  OCHOBHBIX
KJIMHKEepHBIX (ha3. TexHomormueckue 30HBI Bpamarouieiics mneun. IloaroroBka u coxuranue
TE€XHOJIOTMYECKOro ToIuBa. lcrnonap3oBaHuEe TOIIMBOCOAEPKAIMX OTXOJOB IpPU OOXKHUTe
KIMHKepa. PyTepoBOUHbIE MaTepHUaibl KIMHKEPOOOKUTaTeNbHBIX neyei. OOpa3oBanue oOMa3ku
U KoJien Bo Bpamatouieiics meun. Kpyroobopor marepuana B neuu. [lpuieBbiHOC M3 meued,
CHoCcOOBl YTUIIM3ALUN YIOBICHHOM MBUIH.

1.7. IIpouecchl moMoa U MOJyYEHHUE MOPTIAHAUEMEHTA. BausHre MUKPOCTPYKTYpBI HA
pa3MaibIBa€MOCTh KJIMHKEPOB. Pacxol sHeprum mpu u3MeIb4YeHHH LeMeHTa. Ontumusanus
TPaHyJIOMETPUYECKOTO COCTAaBA LIEMEHTOB.

1.8. Du3MKO-XMMUYECKHE TIPOLECCHl THApATallMM W TBEPACHMS NOPTIAHALEMEHTA.
Mexannsm npouecca ruaparanuu, teopuu Jle-lllatense, Muxasnuca, COBpeMEHHbIE TEOPHUH
ruapataiuy nopTiaHauemMenrta. Kpucrammmzamus ruapatHeix (a3. CTpykTypa U cocTaB
oOpa3zyromuxcsi KpucTtajuioruapatoB. CXBaTblBaHHE M TBEpPACHHME LIEMEHTHOIO pacTBOpa.
OO0pa3oBaHuEe KpPUCTAUIMYECKOTO M TEJIEKPUCTAJUIMYECKOro KapKaca B LIEMEHTHOM KaMHe,
KoHTpakius. KuHeTnka TBepAeHMs LIEMEHTA, BIMSHHE HAa HEe XMMHUKO-MUHEPaJIOrH4ecKoro,
BEUIECTBEHHOI'O  COCTaBa, JUCIEPCHOCTH LIEMEHTa, YCJIOBUHM TBepacHMs. CTpykTypa
3aTBEPAEBILErO 1IEMEHTHOTO KaMHA. Teopus MukpobeToHa. DOpMBbI CBSI3U BOJBI B IIEMEHTHOM
KaMHe, CTPyKTypa 1op.

1.9. CrpouTenbHO-TEXHUYECKUE CBOMCTBA NOPTIAHAUEMEHTAa. AKTHUBHOCTb, MapKa H
KJIacC MPOYHOCTH IeMeHTa. IIMoTHOCT M oObeMHass Macca IeMeHTa. TOHKOCTh IOMOJIA.
BoponorpebHoCTh, HOpMasbHas I'yCTOTa, BOJOYAEPKUBAIOLIAs CIIOCOOHOCTH, BOJIOOTIEIICHUE
nemMeHToB. CxBaTbIBaHME, paBHOMEPHOCTh HM3MEHEHHs oO0beMa IIEMEHTHOTO  TecTa.
TemoBblIeNIeHNEe TIPU TBEPJAEHUU 1LIEMEHTOB. BnusHue pa3ianuHbIX (aKTOpOB HA MPOYHOCTh
LIEMEHTHOI'O KAMHS.

2. Texnonozus 2uncogulx 6A:4CYWUX MAMePUaos.
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2.1. Krnaccudukanuss THUICOBBIX BsDKYIIMX. BuABl CHIPEEBBIX MaTEPHAIOB IS
MPOU3BOJICTBA THIICOBBIX BSKYIIUMX. Vcrmonb3oBaHWe — cCynb(aTrcoiepkalux  OTXOJ0B
(docdorurica u ap.) B MPOU3BOJACTBE THIICOBBIX BHKYIIIMX MAaTEPHAIIOB.

2.2. ®OuU3MKO-XMMHUYECKHE OCHOBBI Ipolecca Jeruaparauuu rumnca. CoctaB IpoAyKTOB
JIeruapaTainnun, 0COOEHHOCTH UX KPUCTAINIMYECKOro CTpoeHus. BiusHue ycnoBuil neruparanuu
rUIICa Ha CBOWCTBA M KAaueCTBO TIMIICOBOTO BsDKyIIero. IIpom3BOACTBO CTPOMTENBHOTO U
BBICOKOIIPOYHOTo rurca. [[pon3BoacTBO aHTHAPUTOBOTO BSKYIIETO U BBICOKOOOKUTOBOTO THIICA.

2.3. Tunmparamusi W TBEpPJEHUE THICOBBIX BSDKYIIUX. MeXaHU3M TuapaTaiun
CTPOUTEIILHOI'O TUIICA U aHTUAPUTOBOIO BSXKYILErO. PeryinpoBanue npoueccoB CXBATHIBAHUS U
TBEPACHUS TUIICA, KIIACCU(PUKAIINS XUMHUECKUX 100aBOK. CBOWCTBA THIICOBBIX BSKYIIUX.

2.4. KoMmnO3uMIMOHHBIE THUIICOBbIE BsDKyIIME. [IpuuMHBI HHM3KONW BOJOCTOMKOCTH M
MOBBIICHHON TOJI3Y4ECTH THIICOBBIX U3euid. CIIOCOOBI MOBBIIEHUS BOJIOCTORKOCTH THIICOBBIX
BsOKyIIMX. COCTaBbl, NOJIyYEHHE U CBOMCTBA KOMIIO3UIIMOHHBIX TUIICOBBIX BSKYIIUX.

3. Texnono2us uzeecmKoBuIX U MACHE3IUANLHBIX GANCYUWUX MAMEPUATIOS.

3.1. Buas! u3zBectu. Kinaccuduxanus u TpeboBaHus K KaueCTBY KapOOHATHOTO CHIPbS JIJIs
IIPOM3BOJICTBA M3BECTH. BIUsHIE TEXHOIOTHYECKUX (DaKTOPOB Ha MPOLECC OOKUTAa M KauyeCTBO
n3BecTu. [Ipon3BOACTBO BO3AYIIHOM U3BECTH.

3.2. l'unpatanus u TBEpACHUE BO3AYIIHON U3BECTH. MeXaHN3M B3aMOJICHCTBUS H3BECTH
¢ Bogou. ['amenune u3BeCTH B NMYHIOHKY M TeCTO. TBepAeHHE H3BECTKOBBIX PAacTBOPOB IpHU
00BIYHOM TemrepaType. MexaHu3Mbl THAPATAIMOHHOTO U KApOOHATHOTO TBEPICHUS U3BECTH.

3.3. TBepaeHue H3BECTKOBO-IIECUAHBIX PACTBOPOB IPHU MOBBIILICHHBIX TEMIIEpaTypax.
Cucrema CaO — SiO2 — H2O. B3zaumojeiicTBue OKCHIa KaJbIHMS ¢ KPEMHE3EMOM B Cpelie
HACBIIIEHHOTO0 BOJASHOrO Mmapa. MexaHu3M THIPOCUIMKATHOTO TBEPAEHUS H3BECTKOBBIX
pacTBOpOB.

3.4. Pa3HOBUJHOCTM MAarHe3WajbHbIX BSDKyIIMX  MarepuanoB. [IpomsBoxactBo
KayCTHMUECKOI'0 MarHe3uTa U KayCTUYECKOro JOJIOMHUTA. 3aTBOPEHHE MarHe3MaJIbHbBIX BSXKYILIUX
pacTBopamMH cojieidl. MexaHu3M TBEpAECHHS KayCTHUYECKOTO MAarHe3uTa M KayCTHYECKOTO
nosiomuta. CBOMCTBA M 00JIACTh MPUMEHEHHSI MAarHE3UaIbHBIX BSDKYIIIMX BEIIECTB.

4. Cneyuanvrule yemeHmol.

4.1. AnoMUHATHBIE IIEMEHThl. XUMHYECKMH W  MHUHEPAJIOTHYECKUN  COCTaB
TJIMHO3EMUCTOrO IeMeHTa. [lonydyeHue TIIMHO3EeMHUCTOro IIEMEHTa IUIaBICHUEM U METOJ0M
cnekaHus. CTpoeHME M CBOWCTBAa BBICOKOAJIOMMHATHOTO pacIljlaBa, BIUSHUE pEKUMa
oxJaxJaeHuss Ha (a3oBbli cocTaB KiIMHKepa. llpomecchl TuapaTalid U TBEPIACHUS
[JIMHO3eMUCTOTO 1ieMeHTa. OCOOEHHOCTH TEXHOJIOTHH BBICOKOTJIMHO3EMUCTHIX LIEMEHTOB.

4.2. Pacmmpstoniyecss W Hampsrarolue eMeHThl. Jledopmaius IEeMEHTHOTO KaMHS,
MEXaHU3M €ro PacCHIMpEeHHs M CaMOHAIpsDKEHUsA. BUIBI pacHIupsriomuxcs KOMIIOHEHTOB, UX
XapaKTepUCTHKA, KHHETHKAa THApaTalud. TeXHONOTHUS ¢ CBOMCTBa Cynb(aTHPOBAHHBIX
KIIMHKEPOB.

4.3. PazHoBuAHOCTH TOpTiIaHaeMeHTa. Kiaccudukanus pasHOBUIHOCTEH IIEMEHTOB.
HopmupoBanue crneruaibHbIX CBONCTB IIEMEHTOB. BBICOKOMpOUYHBIE M OBICTPOTBEPICIONINE
neMeHThl. OnTUMHU3aIus MPOIECCOB O0KUTa U H3MENbUeHUs KIMHKepa. MoauduimpoBaHue
CTPYKTYPHl KJIMHKEPHBIX MHUHEPAJIOB W ONTUMHU3AIUS (Pa30BOrO COCTaBa KIWHKepa. BiusHue
N00aBoOK, YCKOPSIOLIUX porecc TBEPJICHUS. OcobenHoctu TEXHOJIOTUH
0CO000BICTPOTBEPCIONINX IIEMEHTOB.

4.4. TamnoHaxHble 1IeMeHTHI. [lomydenue, cocTaBbl, CBOWCTBA U 00JIACTh MPUMEHEHUS.
OnTuMu3aIms cocTaBa M CBOMCTB.

5. Texnonozeus cyxux eacywux komnozuyuti (CBK).

OcHoOBHBIE TEpMUHBI U onipeeneHus. Kimaccuduraius cyXux BSOKYIIHX KOMITO3HUITHH.

5.1. Marepuansl 1j1si MPOU3BOJICTBA CYXUX BsDKYIIUX Kommo3umwii. O0mue TpeboBaHus K
MmaTepuaiam ais npousBojictBa CBK. MunepansHbie Bspkymue. Vcnonb30BaHue MOTMMEPHBIX
BsOKYIIUX MartepuanoB B cocrae CBK. ®@ynkunonanbuble no0aBku. 3anonaurtenu ainsi CBK.
Knaccudpukanus u cpoiictBa neckoB. Hamomuutenu nns mnpousBoiactBa CBK. Brwusaue
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HanoJHutene Ha cBoiictBa CBK. IlpupoaHbie U CHHTETHYECKHE BOJOKHHCTBHIE HAMOJHUTEINH.
ITpuponnbie u nckyccTBeHHbIE TUIMEHTHI 151 CBK.

5.2. TexHonorusi Cyxux BsDKYIIUX KOMIO3UIMHA. TeXHOIOrHUYecKne CXeMbl TPOU3BOJICTBA
CBK. Bri6op BsKyIIero Marepualia, 3alloJHHUTENs, HAOJHUTENS M J100aBOK MEPBOil ouyepenu.
[IpenBaputenbroe wucnbiTanue cBoictB CBK. ITlombop mo6GaBok BTOpoi ouepean. Bridop
okoHuaTesnbHON peuentypsl CBK. IlpuHumnuanpHas TEXHOJIOTMYECKAas CXEMa IIPOM3BOJCTBA
CBK. Oco6ennoctu npouspoactea CBK paznuyHoro Ha3HavueHHS.

5.3. CsgoiictBa CBK, pacTBOpHBIX CMece W 3aTBEpJAEBLIMX PAacTBOPOB pPa3IMYHOIO
HazHayeHus1. CBOMCTBA FOTOBBIX K YIIOTPEOICHUIO PACTBOPHBIX cMeceil. CBOICTBa 3aTBEpAECBIINX
pactBopoB. Metoabl ucneitanusi CBK.

4 O0bem yueOHOH TUCHMILINHBI

Bup y4eoHoii padoThl Obnem AMCUMMIHHLE
3E Akal. 4 AcTp. 4

O01as TPyA10eMKOCTh U CIUTITHHBI 7,0 252 189
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60
Jlexkuun 0,89 32 24
[TpakTnueckue 3anstus (I113) 0,44 16 12
B TOM 4YHCJIe B (hOpMe IPAKTUYECKON MOATOTOBKH 0,44 16 12
JlaGopaTtopHsie padoTs (JIP) 0,89 32 24
B TOM 4HCIIE B popMe MPAKTHUECKON OTOTOBKH 0,89 32 24
CamocrosiTesibHasi padora: 3,78 136 102
CamocTosTenpbHOE H3YUCHUE Pa3/IeNIOB

96 72
JUCITUTLIAHBI 3,78
[ToaroroBka pedepara 40 30
Buja xonTpoJis: 1,0 36 27
KonraktHass  pabora  —  MIpPOMEXYTOYHAs 0.4 03
aTTecTamnus 1,0 ’ ’
[ToaroToBKa K 9K3aMEHY 35,6 26,7
Buj MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«TexHoJiorusi 000py10BaHMS /ISl IPOU3BOACTBA BHICOKOTEMIIEPATYPHBIX
(PYHKIHOHAJIBHBIX KEPAMUYECKHX MAaTEPHATOB)

1 Heap aucuMnjauHbl — NIpUOOpETEeHHE CTYACHTaMU 3HAHWM MO MPUHIMIAM pabOThl U
YCIOBUSIM ~ OKCIUTyaTallid  OOOpyIOBaHUS AN IMPOU3BOJCTBA  BBICOKOTEMIEPATYPHBIX
(YHKIMOHATBHBIX MAaTepUANIOB W M3JACIUA M3 HUX; METOJAaM pacueTa OCHOBHBIX MMapaMeTpPOB
paboTel 00OpyIOBaHMS, B3aUMOACHCTBHSI OTIENBbHBIX BHUIOB OOOPYJOBaHUS B TOTOYHBIX
TEXHOJOTHYECKUX JIMHUSX; OCHOBaM MPOEKTUPOBAHUS TEXHOJOTHUYECKUX JTUHUN U MPOU3BOIACTBA
B LIEJIOM K€PAaMUYECKUX MATEPHAIIOB U U3/ICIINN.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIHHBI 00yYAIOMIMIACH 10JI2KEeH:

Obaadoams cleqyOmMA KOMIETSHIIMSIMA U HHIUKATOPaAMH MX JOCTUKCHHUS:

— [IIK-1.1, TIK-1.2, TIK-1.3, T1K-2.1, T1IK-2.2, TIK-2.3, TIK-3.1, T1K-3.2, T1K-3.3, I1K-4.1, I1K-
4.2, T1K-4.3.

3Hnams:

— Haubosee MPOrpecCUBHBIE CIIOCOOBI IKCILTyaTaIlluu 000y I0OBAHUS;

— TPUHIHUIBI pacdyeTa U OOOCHOBAaHUS ACCOPTUMEHTA TOTOBOM MPOAYKIIMM U MOIIHOCTH
NpPEANpPUITHS, TPHUEMBI pacueTa TMOTPEOHOCTH CBIPhS, MaTepuajoB, OOOPYIOBaHUS,
YHCIIEHHOCTU PabOTAIOIINX;

— OCHOBBI KOMIIOHOBOYHBIX PEIICHUH TEXHOJIOTHYECKOrOo OOOpYIOBaHHUS M MEXaHW3alUU
TPAHCHOPTHBIX OINEpaluil Mo 1IeXaM U y4yacTKaM BCEro Mpou3BOJICTBA.

Ymemo:
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—  BBIMOJHATH PACUeThl MO TEXHUKO-YKOHOMHYECKOMY OOOCHOBAaHHUIO I€1eCO00pa3HOCTH
MPOEKTUPOBAHMUSI (CTPOUTENILCTBA), TEXHOJIOTUIECKON pa3pabOTKe MPOEKTa;
—  MPUMEHSTH HJIEMEHTHI aBTOMATU3alMK Pab0Thl 000pYA0BaHUs PU pa300pe KOHCTPYKTUBHOM
CTOPOHBI MAaIlIUH.
Bnaodemu:
— TpueMaMu pa3pabOTKH MPOTPECCUBHBIX TEXHOJOTMYECKHX IPOILIECCOB M 00OpYyIOBaHUS,
00ecneunBaIIUX BHICOKOE Ka4eCTBO MPOTYKIUH, MTOBBIIIEHNE TPOU3BOIUTEIILHOCTH TPYyIa
U KyJIBTYPHI IIPOU3BOJICTBA;
—  TEXHUYECKUMH PEIICHUSIMHU, 00CCIECUHBAIOIIMMHA YMEHBIICHUE 3arps3HEHUE OKpYXKarolen
Cpelbl, yIydllleHHe YCIOBUN TPyaa;
— IpUeMaMH COCTaBJICHHS M aHaJIN3a TEXHUKO-DKOHOMUYECKHX MTOKa3aTelel MPoeKTa.
3 Kpartkoe coep:kanue JUCIHUIIHHDI
Beeoenue.
1. Obopyoosanue o5 npouzsoocmea BOM u uzdenuii Ha ux ocroge.
1.1. OcHOoBHOE U cOMmyTCTByIOIIEe OOOPYAOBaHME [UIsl TOJYYEHHS H3MEIbUYEHHBIX
KOMITOHCHTOB ()OPMOBOYHBIX Macc.
1.2. OGopynoBaHue 151 CMEIIUBAHUS U TIOJrOTOBKU (POPMOBOYHBIX Macc.
1.3. O6opynoBaHue 1Jis1 U3TOTOBICHUS U3/EIUI CITIOCOOOM IIACTUYECKOTO (POPMOBAHHUSL.
1.4. OGopynoBaHue [JIs1 MPECCOBAHUS U3AETUI U3 MOPOLUIKOOOPa3HBIX Macc.
1.5. O6opynoBanue GopMOBAHUS H3ACITUNH METOIOM JIUTHSL.
1.6. [Ipyrue tunsl 000pyA0BaHUs, TPUMEHSIEMbIE B TeXHOIOTUH BOM.
2. OcHO8bl NPOeKMUpoBaHUsL.
2.1. OOurme nonoxeHus 0 MPOSKTUPOBAHUU.
2.2. ConeprkaHue KypCcoOBOTO U JUIIOMHOTO MPOSKTUPOBAHUSI.
2.3. TexHUKO-9KOHOMHYECKOE 00OCHOBAHUE MPOEKTA.
2.4. TexHomoruueckas pa3padoTKa IMPOEKTa.
2.5. TunoBskle pelnieHus Mo BEIOOPY U pa3MelIeHUI0 000pya0BaHuUS.
2.6. IlocnenoBaTeIbHOCTh TEXHOJIOTHYSCKUX PACYCTOB P MPOCKTUPOBAHUH, TIPUHITUTIBI
U TIOPSAOK rpaduueckoro opopmiieHus MPOeKTa.
3axniouenue.
4 O0bem yueOHOH TUCHMILINHBI

Beero Cemectp
Buj yueOHoi1 padoThI Cemectp 1 Cemectp 2
3E AKaja. 4 3E AKaja. 9 3E Akan. 4

DD IR DG 10,0 | 360 5,0 180 5,0 180
A CIUILTHHBI ! ! !
Konraxrnast paora - 311 | 112 | 1,78 64 1,33 48
ayJAUTOPHbIE 3aHATHS: ' ' ’
Jlexnun 1,33 48 0,89 32 0,44 16
[Tpaktuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
B TOM 4HCIE B opme 1,78 64 0,89 32 0,89 32
IPaKTHYECKON TOATOTOBKHU ' ' ’
CamocrosiTesibHas padoTa 4,89 176 2,22 80 2,67 96
KonTtakTHas caMmocTosITeTbHast 16.4 i 16.4
pabota ’ ’
B TOM uHCIIE B opme 489 | 16 222 i 267 16
IIPAKTUYECKOM MOATOTOBKHU ! ! '
CamocTosTenbHOE N3yUYECHHE
pa3AesioB IUCIUILIMHBI 159,6 80 79,6
Buabl KOHTpOJIA:
Kypcosoii npoekt \ \ ’ ’ + \ +
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JK3aMeH 2,0 72 1,0 36 1,0 36

KonrtakTHas pabora —

IPOMEKYTOUHAs aTTECTALUs 2,0 08 1,0 04 1,0 04

IToaroToBKa K 3K3aMEHY 71,2 35,6 35,6

JK3aMeH

Bu1 HTOroBOro KOHTPOJISA: JK3aMeH .

KypcoBoii npoekT
Beero Cemectp
Buj yueOHoii padoThI Cemectp 1 Cemectp 2
3E | Actp. 4 3E Actp. 4 3E AcTp. 4

Obmast TPyoEMIcOCTE 100 | 270 | 50 | 135 | 50 135

JAUCHHUILTHHBI

Kourakruas padora - 311 | 84 178 48 1,33 36

ayJIMTOPHBIE 3aAHATHS:

Jlexkumu 1,33 36 0,89 24 0,44 12

ITpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24

B TOM 1HCIE B hopme 1,78 | 48 0,89 24 0,89 24

NPAaKTUYCCKOHN MMOATOTOBKU

CamocrosiTesibHas padoTa 4,89 132 2,22 60 2,67 72

KoHTakTHas caMocTosITeIbHAs 12.3 i 12.3

pabota

B TOM HHCIIC B hOpME 4,89 12 2,22 - 2,67 12

NPaKTUYCCKON MOATOTOBKH

CamocTosTebHOE H3YUCHUE 119.7 60 59.7

pa3aeaoB TUCIUTIIHHBI

Buabl KOHTpOJIA:

KypcoBoii npoekT + +

IK3aMeH 2,0 54 1,0 27 1,0 27

KonraktHas pabora —

MTPOMEKYTOYHAS ATTSCTAIIHS 2,0 0.6 1,0 0.3 1,0 0.3

[ToAroToBKa K 3K3aMEHY 53,4 26,7 26,7

JK3aMeH

Bu/1 HTOrOBOro KOHTPOJISA: JK3aMeH .

Kypcosoii npoekt

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI

«TexHosnorus 060py10BaHus AJs NPOU3BOACTBA BLICOKOTEMIIEPATYPHBIX

(pYHKIHMOHAJIBHBIX BSKYIIMX MAaTEPHAJIOB

1 Hesb AMcUMIVIMHBI — IPUOOpETEHNE 00Y4aIOIUMUCS YTITYOJIEHHBIX 3HAaHUN U YMEHHH

B o0nactu OOOpPYIAOBaHUS M OCHOB TIPOEKTUPOBAHMS MPEANPUATHI U1l TNPOU3BOICTBA

BBICOKOTEMIEPATYPHBbIX (YHKIMOHATIBHBIX BSOKyIIMX MartepuanoB (BOBM). [lucuuninza

HarpaniieHa Ha (OpMHUpPOBaHME Yy OOyYaIOMIUXCSl KOMIIETCHIIMN, HEOOXOIUMBIX B UX Oynmymieit

npodhecCuoHaTBbHON NeSTENbHOCTH.

2 B pe3yabTaTe H3y4eHHs] JUCHUIINHBI 00Y4YAI0IHIiCS T0JI/KeH

Obaaoams clieqyOIMUMU KOMIETEHIIMSIMU U HHIAUKATOPaAMH UX JOCTUKEHHUS

IK-1.1, T1K-1.2, TIK-1.3, [IK-2.1, T1K-2.2, TIK-2.3, TIK-3.1, I1K-3.2, T1K-3.3, TIK-4.1, IIK-

4.2, TIK-4.3.

3namo:

MIPUHIIUIIBI paGOTBI, JOCTOMHCTBA MW HCEAOCTATKH, HanOoJee MMPpOrpCCCUBHLIC CITIOCOOBI

AKCIUTyaTaIuu 000pya0BaHus Tl Mpou3BoicTBa BOBM;
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MPUHIUIIBI TOCTPOCHUS TEXHOJIOTHYECKUX cxeM npousBozcTea BOBM, npasuia nogdopa u
COTJIACOBAHUS 000PYIOBAHHS JJISl OCYIIECTBICHUS! KOHKPETHOTO XUMUKO-TEXHOJIOTUYECKOTO
mporecca.

Ymems:

BBIIIOJIHATE pacdeTsl 10 TEXHUKO-3KOHOMHYECKOMY OOOCHOBAaHMIO IIEI1e€CO00Pa3HOCTH
CTPOMTENBCTBA, TEXHOJIOTMYECKOH  pa3pabOTKe MPOEKTa; IPUMEHSTh  HJIEMEHTHI
aBTOMaTH3alMK PabOThl 000PYIOBAHUS; IPOBOJUTH aHATN3 HOPMATUBHON JTOKYMEHTAIIHUH.

Braoemey:

3HAHUAMHU O TPOTPECCUBHBIX  TEXHOJIIOTMYECKUX Tpoleccax U  00OpYyJOBaHHH,
o0ecrneunBaroIIUX BHICOKOE KaUYECTBO MPOIYKIIUH, [IOBBIIIEHUE [TPOU3BOIUTEIILHOCTH TPYyIa
U KyJIbTYpbl IPOU3BOJICTBA;

TEXHUYECKUMH PELICHUSIMH, 00ECIeUUBAIOIIMMUA YMEHbIICHUE 3arps3HEHUS OKPYXKaroIien
Cpenbl.

3 Kpartkoe coaep:xaHue JTUCHUILUIAHBI

Paszoen 1. JJpoounvro-nomonvrnoe obopyodosanue 3a80008 N0 NPOU3BOOCMEY BANCYUUX
mMamepuanos.

1.1. Copepxanue NTUCUUIUIMHBI U ee 3a1a4. OOuas kiaccupukanus o00pyaoBaHus s
npousBojcTBa BOBM. [IpuHIUIBI OIIEHKH KOHKYPEHTOCIIOCOOHOCTHM MAIIIMH U arperaros:
TEXHUUYECKHUE U DKOHOMUYECKHE I1apaMETPHI.

1.2. 3HaueHue mpoIreccoB M3MeNb4YeHHs Juis mpousBojacTBa BOBM. Knaccuduxamms
npoueccoB u3MenbueHus. Criocods! usmenbuenus. Pacxon snepruu npu n3mensuenuu. CBoicTBa
M3MEJIbYaeMOoro MaTepuania.

1.3. Knmaccudukamust o00opyaoBaHus [y H3Melb4eHus: MaTepuaioB. O00pyaoBaHUE s
IpoOJieHUs TBEPIBIX MaTEpHalioB: IIEKOBbIE M KOHYCHbIE IpoOmiku. OOopynoBaHue Aiis
NpoOJeHNUs MSTKHX, IJIACTUYHBIX M BIIQKHBIX MaTE€pPHajoOB: BaJKOBBIE M MICYHO-BAIKOBEIC
npobunku, 3yOuartble JIpoOmiku. OCOOEHHOCTH  KOHCTPYKIIMHM  BalIKOBBIX  JTPOOHIIOK
HNOPTJIAHUEMEHTHOIO KiIMHKepa. OO0opynoBaHue s JpoOJIeHHs XPYINKHX MaTepHaloB:
MOJIOTKOBBIE U yJIapHO-OTpakaTeiabHbIe APOOUIKU. TUIIOBBIE CXEMBI APOOJICHHS MAaTEPUAIOB C
pa3IUYHBIMU (QU3NYECKUMHU XapaKTepUCTUKaMH. MHoOroctaguiiHoe Jpo0JieHne MaTepuasoB.
Be10op onTuManbHON cxeMbl IpoOJIeHHs MaTepuania.

1.4. llIapoBsie MenbHUILIBI, UX Kiaccupukanust. KOHCTpyKIUS OCHOBHBIX JI€Talel U y3JI0B
IapoBbIX MenbHUIL. Memomue tena. [lpuBox menbHun. Teopus paGoOThl MAPOBBIX MEIHHMIL.
NHuTencudukanust mpoueccoB U3MenbYeHHUs. AcCnupaius MEIbHUIl. 3aMKHYTBHIN UK paboThI
IIaPOBBIX MEJBHUII, CIIOCOOBI OPraHU3alMM 3aMKHYTOTO LHKJA. MeIbHUIBI CaMOU3MeTbUYeHUs
Aspodon u I'mapodon. BeprukanbHble cpeaHexo/iHble MeIbHUIBl. HOBbIE BHJIBI MOMOJIBHBIX
arperatoB, MenbHULIBI HOROMIL. TexHonormueckue cxembl H3MEIbUYEHHUS, UX AaHAINU3 U
TEXHUKO-3KOHOMMYECKasl OLICHKA.

Pa3zoen 2. BcnomozamenvHoe mexanuueckoe obopyoosanue 3a60008 NO NPOU3E00CHEY
B®BM.

2.1. Jlo3aropsl u nutatenu. BecoBele OyHkepa. OcOOEHHOCTH KOHCTPYKLIUU OOBEMHBIX
JI03aTOPOB HEMPEPHIBHOTO AEHCTBUS, UCIOIB3YeMbIX il mpou3BoactBa BOBM. [lozaTtopsel-
IIUTATENN CHIPHEBBIX IIIJIAMOB.

2.2. O6opynoBaHue st KiiacCH(pUKAIIMN MaTepHaIOB. MeTOIbI pa3ieIeHUs] MaTepHajioB
no pasmepam 3epHa. OCOOEHHOCTH KOHCTPYKIIMM CHUT M TPOXOTOB, HCHOJIb3YeMBIX s
MIPOM3BOJICTBA BSDKYIMX MarepuanoB. TeopHus cemapaldyd YacTUI[ B BO3IYIIHOM IOTOKE.
Oco0eHHOCTH KOHCTPYKIIMHU CEMapaTopoB, UCTIONb3YeMbIX Ul Mpou3BoicTBa BOBM.

2.3. ObopynoBaHue 1Ji BHYTPU3aBOJCKON TPaHCIOPTUPOBKH MaTepHasioB. JIeHTOUHBIE,
CKpeOKOBBIE TPAHCIOPTEPHI, KOBIIOBBIE 371€BaTOPhl. OCOOEHHOCTH KOHCTPYKIIMH 000PYI0BaHUS
JUIsL TPAHCHOPTHPOBKH TOPOHIKOOOPA3HBIX MaTepHalIOB, HCIOJb3YEMBIX Ul TMPOU3BOJCTBA
B®BM. OGopynoBanue it TpaHCIOPTUPOBKH CHIPHEBBIX HIJIAMOB.

2.4. OO6opymoBanue miisi OOECHBUIMBAHUS TEXHOJOTHYECKHX Ta30B. OCOOEHHOCTH
KOHCTPYKLIUU 00OPYAOBaHUS JJIs1 00ECTIbUTMBAHMS TEXHOJIOTHYECKUX Ta30B, UCIIOJIB3YEMOTO /s
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npou3BoacTBa BOBM. TlpuHIUMOBE 31eKTpocTaTHueckoro obecnbuinBaHusl Ta3oB. CrocoObl
noBbIIeHUS 3()()EKTUBHOCTH (QYHKIMOHUPOBAHUS 3IEKTpouiabTpoB. PykaBHbIE (QUIBTPHI
Bentunsatopsl u  JgpIMocochl. BbiOop ontumanpHOW cXeMmbl OOecnbUIMBaHUS. TeXHHUKO-
HKOHOMHYECKAs! OI[EHKA CXEMbI 00eCIBUTMBAHUSI.

2.5. ObGopynoBaHue A XpaHEHUs U ycpeqHeHHs Marepuanos. llpeaBapurenbHoe
yCpeIHEHHEe MaTepualioB Ha CKJIaAax. BepTHKanbHbIE W TOPU3OHTAIBHBIC IIJIaMOACCEHHBI,
croco0bl MepeMEeNIMBaHNs ChIPbEBBIX IIIAMOB. | 'OMOr€HH3alMOHHBIE CUJIOCA ChIPHEBON MYKH.
[lemeHnTHBIE cHITOCA.

Pazoen 3. Tennosoe obopyoosarue 3a60008 no npouzBo0Cma)y yemeHmd.

3.1. Tleun ans obxura MOPTIAHALIEMEHTHOTO KIMHKepa. BpiOop medHoro arperara B
3aBUCUMOCTH OT croco0a NMpou3BOACTBAa MHopTiaHAneMeHTa. Knaccuukanus Bpaliarouniuxcs
nevei. JIeMEeHThl KOHCTPYKLIMY BpalllaloluXcsl eyel. Y cTpoiicTBa /i BO3BpaTa YJIOBICHHON
ObUIM B neyb. OCOOEHHOCTH KOHCTPYKIMM BPALIAIOIUXCA IEeYe MOKpPOro M Cyxoro crocoba
IIPOU3BOJICTBA. ['OpeNKy Bpalaromuxcs neven.

3.2. CycneH3HOHHBIC ITUKIIOHHBIE TeTNIO0OOMEHHUKHU. A3POAMHAMUYCCKUN PEXXHM pabOThI
UKIOHOB. OCOOCHHOCTH KOHCTPYKLWHU CYCIICH3HOHHBIX TEIUNIOOOMEHHUKOB ISl OOKUTa
JIETKOIJIABKUX ChIpbEBBIX cMeceil. CyClieH3MOHHbIE TEIIOOOMEHHUKH C JeKapOOHU3aTopamu
ChIppeBOl Myku. PazHoBuIHOCTH AekapOOHM3aTOPOB. TEXHUKO-I3KOHOMHUYECKHE IOKa3aTesn
3¢ (EeKTUBHOCTH NMPUMEHEHHs JeKkapOoHu3aTopoB. OCOOEHHOCTH KOHCTPYKILUH BpalAIOIIUXCS
neyed KOMOMHUPOBAHHOIO crocoda MPOU3BOJACTBA. YCTPOMCTBA Ul IPAHYJSALMU ChIPbEBOM
MYKH. Y CTpOHCTBa Ui 00€3BOKUBAHUS ChIPbEBBIX IIIJIAMOB.

3.3. KiunkepHsle XonoauibHUKU. OCHOBHBIE IOKa3zaTelau pabOThl KIMHKEPHBIX
XOJOAUIBHUKOB. bapabaHHble U peKylnepaTopHble XOJOIWIBHUKH, IyTH IOBBILICHUS
3P PEKTUBHOCTH PaOOTHI PEKYIEPATOPHBIX XOJOIMIEHUKOB. KOJIOCHUKOBBIE MEPETANTKHBAIOIINE
XOJIOJUIIbHUKH.

3.4. O6opynoBaHue Ui CyLIKU MaTepuanoB. bapabaHHble, BUXpEBbIE CYLINIKH, CYIIUIKA
KHUIIALIETO CJI0sl, a3pO(POHTAHHBIE CYIIMIIKH.

Paszoen 4. Cneyuanvhoe obopyoosanue 3a60008 N0 NPoU3800CmMaEy 2UNCA U U3BCMU.

4.1. O6opynoBaHue AJisi MPOMU3BOJCTBA TMIICOBBIX BSKYIIMX MarepuanoB. OCHOBHBIE
TETUTOBBIE arperaThl IJIs TOyYSHUS TUTICOBBIX BSDKYIUX MaTtepuaioB. LllaxTHbIe 1 a9poOMITbHEIE
MEJIbHUIIBI, YCTAHOBKU JUIl OOKUra TMIIcCa B KMIIALIEM cJ0€, KOHBEWepHble Medu. TerioBble
arperarsl JiIsl IPOU3BOCTBA BEICOKOIIPOYHOTO TUIICA: JieMIipep, caMo3anapHUK, aBTOKJIIAB.

4.2. OOGopyaoBaHue JuUIsi TPOU3BOACTBA U3BeCTH. (COOEHHOCTH KOHCTPYKLUHU
BpalarIuxcs neden s ooxura n3pectu. [llaxTHple ey s 00)Kura N3BECTH, 0COOCHHOCTH
KOHCTPYKLIMHU Tedel mpu paboTe Ha TBEPIOM M ra3000pa3HOM TOIUIMBE. J[BYXIIaxTHbIE ME4d
KoHCTpyKIuu Maepir. O6opynoBaHue isl MOTyUYeHUsI U3BECTU-ITYIIIOHKH.

4.3. O6opynoBaHHe AJs IPOU3BOCTBA BSKYILUX THIPOTEPMAILHOTO TBEPACHHUS: CHIIOCA,
cMecuTenH, npecca. ABTokiiaBel. O00pyAOBaHUE JIsi TPOU3BOCTBA Ta300€TOHA.

Paszoen 5. Obopyoosanue ona npouzeoocmea cyxux cmpoumenbHbiX cmecel, Oemona,
gubpoyemenma.

5.1. TexHOIOTMYECKUE CXEMBbl MPOU3BOJACTBA CYXMX CTPOMTENbHBIX cMmeced. Cuta u
CYIIHIKA. MHOTOKOMITOHEHTHBIE JI03aTOPBI IEPUOTUIECKOTO JIeHcTBHS. JIomacTHRIE CMECHTEIH.
Y1nakoBOYHbIE MAIIUHBI.

5.2. Ob6opynoBaHue mAjisi TPOU3BOACTBa OETOHHBIX wu3Aenuil. BecoBblie OyHKepa.
BeronocmecuTenu rpaBUTallMOHHBIE M IUIAaHETapHbIE. beToHOpa3aaTuuku u OETOHOYKIATUUKH.
O6opynoBanue Ay yrioTHeHUs: OeToHHbIX cmeceid. Dopmbl, apmarypa. OOopynoBaHue JUIst
TerioBo  00paboTkn OGetoHa. (OcoOEHHOCTHM TPOM3BOJACTBA OCTOHHBIX M3ACTHHA Ui
CTHEUATBHOTO MTPHUMEHEHHSL.

5.3. ObopynoBaHue Juis Ipou3BoJCTBa (ubpouementa. OO0pyaOBaHUE Il PACITYIIKH
¢ubs1, cmecutenu. Kpyrimocerounsle mucToGOpMOBOYHAs M TpyOO(OpPMOBOYHAS MAIIMHBI.
BonnupoBounsle mammHbl. OG0py0BaHUE ISl MPOU3BOACTBA (PUOPOLIEMEHTHBIX M3ACTHHA U3
KOHIICHTPUPOBAHHBIX CYCIIEH3UH, METOJIOM IIPECCOBAHUSI.
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Pazoen 6. Ilpoexmuposarnue npeonpusmuti no npouzsoocmey BOBM.

6.1. CTpykTypa IpOEKTOB M B3aMMOCBS3b COCTaBIAIOIIMX MX 4YacTed. 3aJaHuE Ha
npoekTupoBanue. ['eHepanbHBIH  MPOEKTHPOBIIMK. OAHOCTaAMWHOE  MPOEKTUPOBAHUE,
TEXHOpabouMi MpOeKT. JByXcTanuitHOE MPOEKTUPOBAHME, TEXHUYECKUH MPOEKT M padbouue
yepTexu. HOpMbl TEXHOJIOTMYECKOrO MPOECKTHUPOBAHMS. YUET IKOHOMUYECKUX (PAKTOPOB MpHU
IIPOEKTUPOBAHUH.

6.2. TexHuko-3xoHOMHYECKOe 000CHOBaHUE MpoekTa. OOOCHOBaHUE 11€]1eCO00Pa3HOCTH
POEKTHPOBaHUs 00BbeKTa. BIOOp paiiona u Touku cTpoutenbeTBa npeanpusatis. ObocHoBaHUE
€ro MOIIHOCTH, aCCOPTUMEHTA BBIIYCKAaeMOM MPOIYKIUHU, aHaJIN3 OOECHEeUEHHOCTU CBHIPHEM,
AIIEKTPOIHEPTUEH, TEXHOJIOTMYECKHMM TOIIMBOM U Bogod. (OOocHOBaHume  criocoba
TEXHOJIOTMYECKOr0 Ipoliecca mpousBojicTBa. ObecrieueHre TpeOOBaHUN OXpaHbl OKpYKaroIeh
Cpe.ibl ITPU MPOEKTUPOBAHUH.

6.3. ConmepxaHu€ TEXHOJIOTMYECKOW 4YacCTH IPOCKTa, OOIIME PEKOMEHIAIMU 10 €€
pazpaborke. IIpUHLMIIBI NPOEKTUPOBAHUS CHIPHEBBIX 1IEXOB, BapHAHTbl KOMIIOHOBKU
obOopynoBanus. [locnenoBaTenbHOCTh TEXHOJOTMYECKUX pPACUETOB MpPH MPOEKTHPOBAHUU.
MarepuanbHplii  OajlaHC  3aBOoJa, pacueT IOTPEOHOCTM B MCXOJHBIX  Marepuaiax,
9KCIITyaTAallMOHHONM MOIIHOCTA OCHOBHBIX IPOM3BOJICTBEHHBIX I[€XOB; pacueT KOJIMYecTBa
€IMHMI] OCHOBHOI'O TEXHOJIOTUYECKOT0 000pYy10BaHUS.

6.4. IlpuHUMIIBI pacueTa arperaTHO-MOTOYHBIX JHMHHUNA, MOAOO0p 00OpyHOBaHUS s
KOMIUIEKTAllUM ~ arperaTHO-NOTOYHBIX  JUHUM. MeToasl  pacuera  AKCIUTyaTallMOHHBIX
XapaKTepUCTUK OCHOBHOTO M  BCIIOMOTaTEIbHOTO  TEXHOJOTHYECKOro  000pYAOBaHUSA.
['paduueckas wacte mnpoekta. TpeOoBaHHS K COJAEPXKAHHWIO, KOMIIOHOBKE U O(GOPMIICHUIO
rpaduueckoil YacTH MpPOeKTa.

4 O0beM yueOHOH THCHMILINHBI

Beero Cemectp
Buj yueoHoii pa6oTnl Cemectp 1 Cemectp 2
3E Akan. u 3E Akan. u 3E Axana. 4
AT T DR TR 100 | 360 5,0 180 5,0 180
JHCIHUTLTHHBI
Konraxrnast padora - 311 | 112 | 178 | 64 | 133 48
ayJIMTOPHbIE 3aAHATHS:
Jlexiuun 1,33 48 0,89 32 0,44 16
[Tpaktuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
B TOM HHCIC B OpME 1,78 | 64 0,89 32 0,89 32
NPAaKTUYCCKON MOATOTOBKH
CamocrosiTeJibHAas pa6oTa 4,89 176 2,22 80 2,67 96
KoHnTakTHas caMoCTOsSITeIbHAS 16.4 i 16.4
paborta
B TOM {HCIIC B (opye 4,89 16 2,22 - 2,67 16
NPAaKTUYECKOMN MOATOTOBKH
CamocTosTebHOE H3YUCHUE 159.6 80 796
pa3iesaoB AUCIUIUINHBI
Buabl KOHTpOJIA:
Kypcosoii npoekt + +
IK3aMeH 2,0 72 1,0 36 1,0 36
KonraktHas paborta —
MTPOMEKYTOYHAS ATTSCTAIIHS 2,0 0.8 1,0 0.4 1,0 0.4
[ToaroToBKa K 3K3aMeHY 71,2 35,6 35,6
Jk3aMeH
Buja uToroBoro KOHTpoOJIS: JK3aMeH .
Kypcosoii npoekt
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Beero Cemectp
Buj yueOHoi1 padoThI Cemectp 1 Cemectp 2
3E | Actp. 4 3E Actp. 4 3E AcTp. 4
I WG 100 | 270 5,0 135 5,0 135
JAUCHHUILTHHBI
Konraxrnast pagora - 3,11 84 1,78 48 1,33 36
ayIMTOPHBIE 3aHATHS:
Jlekiuu 1,33 36 0,89 24 0,44 12
ITpaktnueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIe B Gopme 1,78 48 0,89 24 0,89 24
MIPaKTUYECKON MOATOTOBKHU ! ! '
CamocrosiTesibHas padoTa 4,89 132 2,22 60 2,67 72
KoHrtakTHas caMmocTosiTenbHast 12.3 i 12.3
pabora
B TOM HHCIIC B OpME 4,89 12 2,22 - 2,67 12
NPAaKTUYECKOMN MOATOTOBKU
CaMocTOATEIbHOE N3YUECHHE 1197 60 597
pa3zieJIOB TUCIUILUTHHBI ! '
Buasbl KOHTpOJIA:
KypcoBoii npoekT + +
IK3aMeH 2,0 54 1,0 27 1,0 27
KonraktHas pabora —
IPOMEKYTOUHAs aTTECTALUS 2,0 0.6 1,0 03 1,0 03
IToaroToBKa K 3K3aMEHY 53,4 26,7 26,7
JK3aMeH
Buj HTOroBOro KOHTPOJIS: JK3aMeH .
KypcoBoii npoekt

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«OCHOBBI KOPPO3HWH M 32IUTA MATEPHAJIOB)

1. Heab aucUMNJIMHBI — TPUOOpETEHHE CTYIEHTAaMU 3HAHUM [ OOOCHOBaHUS U
peanu3anuy peieHui npu BbI0Ope KOHCTPYKIIMOHHBIX MAaTepUAIOB IIPU U3TOTOBICHHUH U 3aIIUTE
OT KOPPO3UU 000PYI0OBAHUS XUMUYECKUX TTPOU3BOJICTB.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4al0MIMIACH 10JI2KeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSIMHU U UHIMKATOPAMH MX JOCTHKCHHUS .

IIK-1.1, IIK-1.2, [IK-1.3, TIK-4.1, T1IK-4.2, TIK-4.3.

Bnameo:

- o0Ire CBEICHHUS O COCTOSITHUM W M3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MaTepHaIOB B
YCIIOBHSIX XUMUYECKHUX MTPOU3BOJICTB;

- OCHOBHBIE MCTOYHUKH KOPPO3MOHHOI'O BO3JEHCTBUSI HAa KOHCTPYKIIMOHHBIE MAaTepuajbl B
YCIOBHSIX ~ XUMHUYECKUX  TMPOU3BOJICTB, MX KAUECTBEHHbIE W  KOJIMYECTBEHHBIC
XapaKTepUCTUKH, METOAbl M CHOCOOBI MPOTHO3MPOBAHMS HAAEKHOCTH XUMHYECKOTO
000pyIOBaHUS U TTOCIIEICTBUI KOPPO3UOHHOTO BO3/ICHCTBHSI;

- METO/IbI 3aIIUTHI OT KOPPO3HH;

- KOHIICTIIINIO KOMITJIEKCHOTO 00€CTICUCHHUSI 3al[UThl MATEPHUATIOB OT KOPPO3HH.

Ymems:

- OLICHUTh XapakTep BIUSHUS OKpYXaroUled win
3aKOHOMEPHOCTH TEUYCHHSI KOPPO3UOHHBIX MTPOIIECCOB;

- BBIOPATh KOHCTPYKIIMOHHBIN MaTepHal;

- pa3paboTaTh KOMILIEKC MEPOMPHUSITHIA MO 3AIIUTE METAIIIIOB OT KOPPO3HH;

- 000CHOBATh KOHCTPYKITUIO annapara ¥ KOMILJIEKC MEPOTPUATHH TI0 3aluTe 000pYyIOBaHUS U
TPAHCIIOPTHBIX KOMMYHHKAIIUHA OT KOPPO3UOHHOTO BO3/IEHCTBUSI OKPYKAIOIIEH CPEIbI.

HpOH3BOI[CTBCHHOﬁ Cpcabl Ha
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Braoems:

Pa3IUYHBIMH CIIOCOOAMU 3aILUTHl MATEPUAIOB OT KOPPO3ZUOHHOT'O pa3pyIIEeHUs;

JAHHBIMH O KOPPO3HOHHBIX XaPaKTEPUCTUKAX METAIJIOB U CILJIABOB;

JTAHHBIMH, TTO3BOJIIONIMMH BBIOPAaTh HEOOXOMMOE 000pyIOBaHHE M KOPPO3HOHHOCTONKUI
MaTepHal JUisl €r0 U3rOTOBJICHHUS.

3 KpaTkoe coaepxanue TUCHMNIHHBI

Paszoen 1. Beeoenue.

Knaccudukanuss 1 00630p METOIOB 3aIIUThl METAUIOB OT KOPPO3MH U OOOCHOBAaHHWE
BbIOOpa METO/1a 3aILUThI

Pa3zoen 2. 3awuma om kopposuu 06pabomkoti cpeovl.

VY naneHue arpecCUBHBIX KOMIIOHEHTOB, IOHMKEHHE KOHIIEHTPALUU OKUCIIUTENIEH.

Wuruburopsl koppo3uu. Onpenenenue, kiaccuGukanus, MEXaHu3M ASUCTBHS (MEXaHU3M
[acCUBallMM W  WHIMOMpOBaHMA) W  O0JACTH NPUMEHEHUS HHIUOMTOPOB  KOPPO3MH.
Heopranuueckne HMHrHOMTOPBHI KOppo3uu. OpraHMYecKHe WHTUOMTOPHI KOPPO3HMH, BKIIOYAs
KOHCHCTEHTHbIE CMa3KM M MHIHOMTOpbI TpaBieHus. Jleryuwe (mapodasHble) HHTUOUTOPBHI.
Onenka 3¢ ()eKTUBHOCTH IEHCTBUS MHTUOUTOPOB (3aLIUTHBIA Y PEKT).

KoncepBanus Metamumnyeckux usaennii. CpeacTBa 1 METO/1bl KOHCEpBaLUH.

Heaspamus. O6paboTka X0JIOAHON U Topsideld Boabl. [ToaroroBka BOIBI IS TApOBBIX
KOTJIOB. MeTO/1bl MPOTUBOKOPPO3UOHHON 00PaOOTKU KOTIIOBOM BOBI.

Pa3zoen 3. Dnekmpoxumuueckas sawuma.

KaronHas snekTpoxumuyeckast 3aluTa.

Karoanas 3ammuTa oT BHEIIHETO HCTOYHUKA TOKAa. KaToqHO-IPOTEKTOpHAS 3a1uTa.

AHOJHas! NIEKTPOXUMHUYECKas 3alUTa. AHO/IHAS 3alUTa OT BHEIIHEr0 UCTOYHHMKA TOKA.
AHOHO-TIPOTEKTOPHAS 3allIUTA.

Pa3zoen 4. 3awumnvie noxpoimus.

Merammnueckue mokpsITHs. Kinaccupukaus 3aiyTHBIX MTOKPBITHA. MeTOIbI TOTy4YeHUSI.
OnpezaeneHue 3aUTHON CIIOCOOHOCTH U KOPPO3UOHHOM CTOMKOCTH MOKPBITUH.

Bunel Meramnmmyeckux MOKpbITMH. [lOoAroToBKa NOBEPXHOCTHM IEpe]l HAHECEHUEM
MeTaJUIn4ecKuX NOKpbeITHi. LluHKOBBIe mTOKpBITUSA. KaamueBble mnokpeiTusa. Huxenessie
NOKPHITHSL. Menbie MOKphITHA. OIIOBSHHBIE MOKPBITHA. XPOMHUPOBAaHHAS CTANb I KOHCEPBHOM
tapbl. KoHBepCcHOHHBIE MOKPHITHS. XpOMaTHUpOBaHUE (OLMHKOBAHHBIX M KaJMHPOBAaHHBIX
noBepxHoctel). OxcunupoBanue crtanu  (Boponenme). OxcuaupoBaHHE — aTIOMUHUS.
®docdaTtupoBanue.

Hemeramnmueckne mnokpeituss. HaneceHuwe nakokpacouHbIX NOKpeITHHA. Hanecenue
HOKPBITUH U3 TOPOUIKOB, CYCHEH3UIN M KUAKUX KOMITO3UIMHA. JIakOKpacodHble U MOJUMEpPHbIE
nokpeitusi. Hanecenme mokpeiTHii w3 smctoB (IlmakmpoBanme, ¢QyTepoBka IHCTOBBIMHU
HOJMMEPHBIMU MaTepUaIaMu).

Pazoen 5. Ilpomueokoppozuonnoe necuposanue (/lecuposanue 0Ons  npudanus
KOPPO3UOHHOU CMOUKOCIU).

4 O0beM yueOHOH THCHMIIINHBI

. O0beM TMCUMILINHBI
Bup yueoHoii padotnl T AKaL 4 Actp.
OO0mas TPy10eMKOCTh IMCIHUIJIHHBI 3,0 108 81
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,89 32 24
B TOM yHcJie B (hopMe IPAKTUUECKON MOJITOTOBKU 0,89 32 24
CamocrosiTesibHas padora: 1,67 60 45
KoHTakTHas camocTosTelbHas padoTa 0,2 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB 1,12 598 44,85
JACITUTUTAHBI
Bu1 H”TOroBOro0 KOHTPOJISI: 3auer
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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«XHMHYECKOe CONPOTUBJIEHHE BHICOKOTEMIIEPATYPHBIX (PYHKIMOHAJIBHBIX MATEPHATI0B
U 3aIIMTA OT KOPPO3UID)

1. leap AUCHUNJIMHBI — yriayOJieHWe 3HAHWK, YMEHUWH, BJIAJICHUA U (OpMHUpPOBAHUE
KOMIIETEHIIM B OOJIACTH TPOLIECCOB, MPOUCXOIAIIMX TPU BO3IACHCTBUU  PA3TUUHBIX
KOPPOJUEHTOB (3KUIKUX, TBEPABIX, ra3000pa3HbIX, B BUJE IJIa3Mbl) Ha BHICOKOTEMIIEPATYPHbIE
¢dynkunonanpHble Marepuansl (BOM), MeToq0B ompeneneHus XUMHUIECKOTO COMPOTHUBICHHUS,
BIIMSHUS CTPYKTYPbl U XHMHMUYECKOTO COCTaBa HEMETAUIMYECKHX MaTepHUANIOB, XUMHUYECKOTO
COCTaBa KOPPOJAMEHTA, CTPYKTYPbI MOTPAHUYHOTO 10 Mexay BOM u KoppoaAMEHTOM, METOIOB
3anuThl BOM oT koppo3uu. [ucnumuiiHa HampaBieHa Ha (opMupoBaHHE Yy 00yYaromIuxcs
CUCTEMHBIX yIIIyOJIEHHBIX 3HAHUN B 00J1aCTH XUMHUYECKOTO CONMpOTUBICHUS BOM 1 3auThl UX
OT KOPPO3HH, TOHUMAHUS KOHIEHIMH 1 OOIIMX 3aKOHOMEPHOCTEH MPOSKTUPOBAHUS U CO3TaHUS
Xxumuuecku croikux BOM, Bbrlpab0oTKa Ha 3TOW OCHOBE CHUCTEMHOIO MOAXOAAa K IOCTaHOBKE,
BBITMIOJTHEHUIO M aHAJIN3y PEe3yJIbTaTOB HAYUYHBIX UCCIIEOBAaHUI B YKa3aHHON 00JIacTy.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILINHBI 00y4aIOIIUIICS 10JIKEH:

Obaaoams clieqyomUMy KOMIETSHIIMSIMA U HHIUKATOPaAMH UX JOCTUKCHHUS:

[K-1.1, I1K-1.2, T1K-1.3, T1K-4.1, TTK-4.2, TIK-4.3.

3nams:

—  COBpeMEeHHBbIe MpoOJEeMBbl MPOLECCOB, MPOUCXOASAIIMUX Tpu B3auMoneicTBuu BDOM ¢
arpecCUBHBIMU CpeJjaMH, OCOOCHHOCTSIMU 3THUX IPOLECCOB XMMHMUYECKOM CONPOTHBICHUU
KepaMUYECKHX, CTEKIIOOOPa3HBIX M BKYIIMX MaTEpHUaloB, a TaKKe KOMIIO3UTOB Ha MX
OCHOBE;

—  METOJbl M3y4YCHHS XHMHYECKOTO COIPOTHBICHUS KEPAMHUYECKHX, CTEKJIOOOpPa3HbIX W
BSDKYLIMX MAaTEpUAJIOB, a TAKXKE KOMIIO3UTOB HA UX OCHOBE.

Ymemn:

— cBs3bIBaTh (U3MYECKME U XUMHYeckue cBoiictBa B®M ¢ ux 3KcmlyaralnoOHHON
HAJIC)KHOCTBIO U JIOJITOBEYHOCTHIO B YCJIOBHSX BO3IEHCTBHUS arpeCCUBHOM OKpPYXKaroleu
Cpensl;

—  BBIINOJHATH PAacyeThl IO OIIEHKE BO3MOXHBIX XUMHUECKUX peakUuil 1 00beMHBIX 3P PeKTOB
npu B3aumojeicteun BOM c¢ arpeccuBHOM cpenoi;

— 0OOCHOBBIBaTh MPHUHATHE KOHKPETHOIO TEXHUUYECKOTO pelleHuss npu BbiOope BOM,
MMEIOIIEro HanboJbIllee XUMHUUECKOE COITPOTHBIIEHUE B KOHKPETHBIX arpecCUBHBIX Cpeax;

—  TIPOBOAMTH AHAJIN3 CIIPABOYHBIX U JINTEPATYPHBIX JAHHBIX.

Braoemy:

— 3HaHUSAMH O HauOoyiee MEPCIEKTHUBHBIX METOJaX OLEHKH XHUMHUYECKOIO CONPOTHUBIICHUS
B®M k arpeccuBHBIM cpefaM, oOecrneuyuBaroImuX Haubosee 3((eKTHBHOE NpPUMEHEHHE
BBIOpPAHHOT'O MaTepHasa U MOBBIIIEHUE CPOKA €ro CIIYKOBI;

— TEXHOJIOTMYECKHMHU  DPELIEHUSIMH, OOECHEeUMBAIOIIMMHU  IOBBIIIEHHME  XUMHYECKOIO
conpotubiieHnss BOM B KOHKPETHBIX YCIOBHSX €T0 3KCIUTyaTalluH.

3 Kpartkoe conep:kanue JMCIHIITHHbI

Pasoen 1.

3HaYeHne XUMUYECKOT0 COTIPOTUBIICHHUS IS POJOKUTENILHOCTH CTy>KOb1 BOM.

OnpeneneHne JIUMUTHPYIOIIEW CTaguM IpoLecca B TETEPOTEHHBIX CUCTEMaXx.
Kunerndeckass o06macTe TpoOIECCOB XUMHUUYECKOTO pacTBopeHus. Juddysmonnas obmacts
IIPOLIECCOB  XMMMYECKOIO pacTBOpeHus. Meroasl H3ydeHHs IPOLECCOB XUMHUYECKOIO
pacTBOPEHMsI, MPOUCXOAIINX B I Y3HOHHOH 001acTH.

ITopsl, TpeMHBI ¥ UX POJIb B XUMUUYECKOM CONIPOTHBIICHUH.

Mexkpucrauinyeckass (aza (rpaHUIBl KPHUCTAUIOB) U €€ poJib B XUMHYECKOM
comnpotuBienur BOM. Kpucramindeckas aza u ee posib B XUMHYECKOM CONpoTuBiIeHnn BOM.
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Crpoenue xkuakoctend. Kpucrammmzanuss OpocTbIX XKUAKOCTEM U 3BTEKTUK. CTpoeHue
OKCHJIHBIX PACIUIaBOB. BA3KOCTh pacIulaBoB U €€ BIMSAHUE Ha XUMUUECKOE conpoTuBieHne BOM.
IToBEpXHOCTHOE HATSYKEHUE U €r0 BIUSHUE Ha XMMHUUYECKOe conpoTuBicHrue BOM.

Pasoen 2.

Oo6uue nonoxenus. OnpeneseHne BO3MOXKHOCTH XUMUYECKON peakuK 10 MOTEHIHAILy
['n66ca. Ouenka MmeramioycrodunBocTH BOM 1o psay akTHBHOCTH MeTaisioB. OObeMHBIE
s dextol mpu koppozun BOM. O6pa3oBaHue 3aUTHBIX TPOMEKYTOUHBIX CIOEB. XUMUYECKOE
conporusiieHrne BOM B IpUCyTCTBUHM MEXaHUYECKHUX U APYTHX SHEPTETHUUECKUX BO3JICUCTBUM.

CTpykTypa OrHEYNOpPOB M TEXHUYECKOHW KEpaMHKa M €€ BIMSHUE Ha XMMHYECKOE
compoTuBieHue wmarepuanoB. OOnacTH TNPUMEHEHHS OTHEYNOpoB U Hamboiiee YacTo
BCTpEUaIOLIUECs] KOPPOAUEHTHL. B3anMonelcTBre ¢ )KUIKUMU [IUTAKaMH U pacllylaBaMy METaJlIOB.

OObnactu NpUMEHEHUs TEXHUYECKOH KepaMHKH. B3anmMopeicTBHEe ¢ KOPpPOAHEHTAMH B
KepaMU4eCKUX JBurarensax. KepamMudyeckue DOKPBITHMS Ha METAUIBI Ul IOBBIMICHUSA HX
KOPPO3UMOHHOM CTOMKOCTH.

Paszoen 3.

OrnpenenieHne XUMUYECKOTO COMPOTUBIICHHUS 110 U3MEHEHUIO XUMUUYECKOoro coctaa BOM
U arpecCUBHON OKPYXalOLIEH cpezpbl, 0 M3MEHEHHIO MACChl WM I'€OMETPUUYECKUX Pa3MEpOB
0o0pa3loB, MO M3MEHEHUI0 (U3NKO-XUMHYECKHMX CcBoiicTB B®M wminm  KopponaueHra.
Knaccugukarus MeTo10B UCCIIE0BAaHUS XUMUUECKOTO CONTPOTUBIICHUS.

Ocob6ennoctu 6uokoppozun BOM. Obmiee n pa3nuune KOPpO3UU B arpeCcCUBHBIX Cpeaax
u Ouokopposuu. bakrtepuanbHas u rpuOHass KOppo3Ms, BHIbl KOPPOJAHEHTOB. MeTombl
MOBBILIECHUS] CTOMKOCTH K OMOKOPPO3HH.

Crexs10yCTOMYMBOCTh OIHEYNIOPOB. BiMsHME NpPUMEHSAEMBIX OTHEYIIOPOB Ha IIOPOKHU B
ctekie. Ilopoku B cTekiie, BbI3BaHHbIE XUMUYECKUM B3aUMOJECHCTBUEM C OKPYKAOILEH cpe1oi.
CriocoObl MOBBILIEHNUS XUMHUYECKOTO CONPOTUBIICHUS CTEKII000pa3HbIX MaTepUalloB. XHMHUKO-
n1abopaTOpHBIE CTEKJIA.

OCOOEHHOCTH XMMHUYECKOI'O COINPOTUBIECHUS BSOKYIIMX MarepuanoB. CTpykTypa |
XUMHUUYECKMM COCTaB BSDKYIIMX MaTepUaloB U €€ BIIMSHHE HAa XMMUYECKOE CONPOTHUBIICHHUE.
Mertonbl ompeneneHuss M CHOCOOBI TMOBBIIIEHUS XHUMHUYECKOTO CONPOTUBICHUS BSKYIIMX
MaTepuasoB.

Ilonxonpl K CO3J@HUI0 XMMHYECKM CTOMKHMX MAaTEpHUAJIOB A KOHKPETHBIX YCIOBUI
CITYXKOBI.

4 O0bem yueOHOH TUCHMILINHBI

Bun yueoHoii padoThl Obbem ancuumnHLI
3E Akaj. 4 Actp. 4
O01mas TpyA0eMKOCTb 1M CHUILITHHbI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexun 0,44 16 12
[TpakTrueckue 3anstust (I113) 0,89 32 24
B TOM 4ucJie B popMe IPAKTUYECKON MOJATOTOBKU 0,89 32 24
CamocTrosiTeIbHas padoTa: 1,67 60 45
KoHTakTHas camocTosTelIbHas padoTa 0,2 0,15
CaMocCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 1,12 598 44,85
JVCIATUTHHEI
BuJ HTOroBOro KOHTPOJIA: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«BbIcokoTemMmnepaTypHble PyHKIMOHAIbHbIE MAaTEePUAJIbI 1JIS1 3aIIMTHI
OT BBICOKHMX TeMIIepaTyp U XHMH4YECKOH arpeccum»
1. Heap aMcHuMIIMHBI — MpHOOpeTeHHne OOydYaroIMMUCS YIIyOJEHHbIX 3HaHUM H
KOMIIETeHIIMH B 00JacTH OOOpYAOBaHMS M TEXHOJOTHMHM IPOU3BOJICTBA OCHOBHBIX BHUJIOB
BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHAIBHBIX MAaTEPUANIOB [Tl 3alIUTHl OT BHICOKHX TEMIIEpATyp U
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XUMHUYECKOW arpecCud — OTHEYNOPOB W KApOCTOWKHX OETOHOB. /lucrurimHa HampaBiieHa Ha
O3HAKOMJIEHHE CTYAECHTOB C TEOPETUYECKMMHU OCHOBAMH M TEXHOJOIMEW IpPOU3BOJICTBA,
OCHOBHBIMM  MallMHAMM W O0OpyJOBaHHEM, MPHUMEHSIEMbIMH TP  I[POU3BOJICTBE
BBICOKOTEMIIEPATYPHBIX ()YHKIIMOHATBHBIX MAaTEPUAIIOB.

2 B pe3yabTaTe H3yYeHHUS TUCHUILUIUHBI 00yYAIOIIUICA T0JIKEH

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMU ¥ UHJUKATOPAaMH MX JIOCTHKCHUS:

I1K-1.1, I1K-1.2, T1K-1.3, T1K-4.1, TIK-4.2, TIK-4.3.

3name:

TEOPETUYECKHE OCHOBHI MMOJTyYeHHS ()yHKIIMOHABHBIX MAaTEPHAJIOB JJIs 3AIIUTHI OT BBICOKHX
TEMIEPATYp U XUMHUECKOH arpeccuu;
CTaHJApTHBIE METO/bl HUCIBITAHUN O ONPEACTICHUI0 (PU3UKO-MEXaHWYECKUX CBOWCTB M
TEXHOJIOTMYECKHUX IOKa3zaTeneld (yHKIMOHAIBHBIX MAaTEPUANIOB Ui 3aIIUTHI OT BBICOKHX
TEMIEPATYp U XUMHUUYECKOH arpeccuu.

Ymems:

IIPUMEHATh METOABI KOHTPOJS KadeCTBa HCXOAHBIX MAaT€pUaJIOB, IOIYIPOAYKTOB U
KOHEUYHBIX CBOWCTB MaTepUAJIOB;

MPOBOJIUTHh AaHAIN3 NPUYMH HAPYIICHWH TEXHOJOTMYECKHX MPOIECCOB M pa3pabaThIBaTh
MEPOIPUATHS 110 UX IIPELYNPEKICHUIO.

Braoems:

3HAHUSAMHU O TIPOTPECCUBHBIX  TEXHOJIOTMYECKMX Ipoleccax U  00OpydoBaHUH,
o0ecrevynBaroIIuX BEICOKOE KaYeCTBO MPOIYKIUH, TOBHIIICHHUE TPOU3BOIUTEIILHOCTH TPYIa
U KyJIbTYpbI IIPOU3BOJICTBA;

TEXHUYECKUMH PELICHUSAMH, 00€CIeUHNBAIOIIMMYA YMEHBUICHUE 3arpsi3HEHUSI OKpYXKarollen
Cpenbl, yay4dllleHue yCIOBUM TPY/a;

crioco6aMu MOKCKa M aHaIn3a HOPMATUBHOU JOKYMEHTAIIUH.

3 Kpartkoe conep:kanue JMCHUIITHHbI

3HaueHue  XMMHYECKOTO  COMPOTHUBICHUS Uil  IPOAODKUTEIBHOCTH  CIYXKOBI
BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHAIBHBIX MaTepuasioB (BOM).

OnpeneneHue JIUMUTHPYIOLIEH CTaAuM Tpoliecca B TETEPOTrE€HHBIX CHUCTEMax.
Kunernueckass o0nacTh MPOIIECCOB XUMHUUYECKOTO pacTBopeHus. Juddysmonnas obmacts
MPOLIECCOB  XMMMYECKOI0 pacTBOpeHus. Meroasl H3ydeHUs IPOLECCOB  XUMUYECKOIO
pacTBOpeHus, MPOUCXOAAIUX B 11U y3nOHHON 00nacTu.

[Topsl, TpEeIUHBI U UX POJIb B XUMUUYECKOM COITPOTHUBIICHHH.

CTpykTypa OTrHEYNOpOB M TEXHMUYECKONH KEepaMHKH U €€ BIUSHUE Ha XHUMHUYECKOe
compoTuBieHne MatepuanoB. OOjacTd TNpPUMEHEHHS OTHEYNMOpOB U Haubolee dYacTo
BCTPEYAIOLIUECS arpECCUBHBIE Cpelbl. B3anmmonaencTBue C JKMIKUMHU HUIAKAMU U pacIulaBaMu
METaJIOB.

OO6sacTi MpUMEHEHUsI TeEXHUYecKol Kepamuku. Kepamuueckue MOKpPHITHS HAa METaslIbl
JUTSl IOBBILLIEHUS UX KOPPO3UOHHON CTOMKOCTH.

OrmpeneneHne XUMUYECKOTO COTIPOTUBIIEHHUS 110 U3MEHEHHUIO XUMHUeCcKoro coctaBa BOM
U arpecCUBHOM OKpYyXKarolleld cpeibl, 0 U3MEHEHUI0 MAacChl WJIM T€OMETPUUYECKHUX Pa3MepOB
00pa3moB, Mo HW3MEHEHHIO (HU3UKO-XUMHUYECKUX cBoHcTB BOM. Knaccudukanus meTonos
MCCJIEJOBAHMSI XUMUYECKOTO CONPOTHUBIICHUS.

Oco0eHHOCTH XUMHUYECKOTO CONPOTUBJICHHUS BSKYIIUMX MarepuanoB. CTpykTypa U
XUMUYECKUM COCTaB BSDKYLIMX MaTepUAJIOB M €€ BIUSHHUE HAa XMMUYECKOE COMPOTHUBIICHUE.
Metoapl omnpefeNeHnsT U CHOCOOBI TOBBIIMICHUS XUMHUYECKOTO COMPOTUBICHUS BSDKYIIMX
MaTepHaoB.

[Tonxonpl K CO3AHUI0 XMMHUYECKH CTOMKHX MaTepHalioB Jii KOHKPETHBIX YCIOBHM
ciyx0b1. KoHTponb KauecTBa UCXOAHBIX MaTEPHANIOB, TAPaMETPOB TEXHOJIOTHYECKOT0 Mpoiiecca
npou3BojicTBa. CBOMCTBA U KOHTPOJIb KaueCTBA KOHEUHBIX U3JIEIUH.
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DKOJIOTUYECKHE aCTEeKThl TPOM3BOJACTBA W MPHUMEHEHHS BBICOKOTEMIIEPATYPHBIX
(GYHKIIMOHATBHBIX MAaTEPHAJIOB JIJIS 3AIUTHI OT BBICOKMX TEMIIEpaTyp U XHMHUYECKOH arpeccuw,
3alIUTa OKPYXKAIOIIEH CPEJIbl, 3I0POBbsI YEIIOBEKA.

4 O0beM yueOHOH TUCHHMILINHBI

N O0beM TMCUMILINHBI
Bun yueOHo# padoThl 3E AKAL Actp.
O6mas TPy10eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,33 48 36
Jlexiun 0,44 16 12
ITpaktnueckue 3ansatus (113) 0,89 32 24
B TOM YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,89 32 24
CamocrosiTeibHas padoTa: 1,67 60 45
KoHTakTHas camocTosTeNnbHas paboTa 0,2 0,15
CamocTosiTeTbHOE H3YUYECHHE Pa3/IeNioB 1,12 5.8 44,85
JCIATUTHHBI
Buj HTOroBOro KOHTPOJIS: 3auer

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«TexHuka BbICOKHX TemMIIepaTyp»

1 Heap aucuMnaIuHbl — npuoOpereHre 00yJarolmyUMuUCs 3HAHUK O TIPUHIMIIAX PaOOTHI,
IIPOEKTUPOBAHUM U YCJIOBUAX HKCIUTyaTallMM BBICOKOTEMIIEPATYPHOW TEXHHMKH, IPUMEHSIEMOM
IIPY MIPOU3BOJICTBE BHICOKOTEMIIEPATYPHBIX (PYHKIIMOHANBHBIX MaTtepuaioB (BOM), a Taxxke o
METOJaX KOHTPOJI pa3Iu4HbIX CBOWCTB BOM u BHJaX UCHBITaHUM, IPOBOJUMBIX ITPH BBICOKHX
temneparypax. JlucuuniauHa ~— HampaBlieHa ~— Ha  OOydyeHMe — IpUHLMIAM  BbIOOpa
BBICOKOTEMIIEPATYPHBIX Iedyer it npousBoacrBa BOPM, mNpoBENEHUIO MCHBITAHUNW 10
omnpeneneHuo psana coicteB BOM mnpu BBICOKMX TeMmmeparypax, OLIEHKE TEXHUYECKOTO
COCTOSIHUSL OOOPYAOBAaHUS U NPOBEIECHUI0 MEPONPUATUI IO MPEIyNpPEeKACHUIO Pa3IUUHBIX
HEHCIIPAaBHOCTEH.

2 B pesyabTaTe H3y4eHHs] JUCHHUILUINHBI 00y4aI0IUICH T0JI/KEH:

Obaaoams cleayOmUMU KOMIETEHIMSIMA U HHIAUKATOPAMH UX JOCTUKEHUS

[IK-1.1, MK-1.2, [IK-1.3, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, [IK-3.2, TIK-3.3, TIK-4.1,
[1K-4.2, T1IK-4.3.

3namo:

—  BHJIBI BBICOKOTEMIIEPATYPHBIX MeUel U UX KJIaCCU(UKALIUIO;

— BHUJBl HarpeBaTelIbHBIX JJIEMEHTOB, HCIIOIB3YEMBIX B TEXHUKE BBICOKMX TEMIIEPATYp,
pa3IMYHbIE BUJbI TEIIOU3OJIALMOHHBIX MAaTEPUANIOB, IPUMEHSIOIUXCS B KayecTBe
¢byTepoBKH meuel, crnocoObl CO3MaHMs Pa3peKEHHOM aTMOC(ephl, OKUCIUTENbHOM 1100
BOCCTAaHOBUTEJIBHOMN Cpe/ibl B pabouyeM MPOCTPAHCTBE MEUH;

—  METOAbl M3MEPEHUs M KOHTPOJSA TEMIIepaTyphl, Ta30BOM Cpelbl, a TaKXKe psafa APYrux
JKCIUTyaTallMOHHBIX NTAPaMETPOB ME€UYEH;

—  METOAbl KOHTPOJIA pa3au4HbIX CBOMCTB BPM U BuABl UCHBITAHWM, NMPOBOJUMBIX IIpU
BBICOKHMX TEMIIEpATypax;

—  cIocOoObI MPOBEPKU TEXHUYECKOT'O COCTOSIHUS M OLIEHKH OCTaTOYHOI'0 pecypca meueii;

—  crmocoObl aHaIM3a MPUYUH HapyIIeHUs: paboTOCOCOOHOCTH Teueii.

Ymemy:

— TOPUMEHATH TEOpPETHYECKHE 3HaHMs O MpUHIUNAX paboThl M OCHOBHBIX 3JIEMEHTax
BBICOKOTEMIIEpATYpHBIX IMeuel mpu uxX mnojodope ans mpousBoiactBa BOM, o crmocobax
CO3/IaHUS pa3peKeHHON aTMocepbl, OKUCIUTEIHLHOW MO0 BOCCTAHOBUTEIHHOW Cpenbl B
paboueM MPOCTPAHCTBE MEUH, O METOJaX M3MEPEHHs U KOHTPOJIS TeMIepaTypbl, ra30BOi
Cpelbl, a TAKXKE psAJla APYTUX SKCIUTyaTallMOHHBIX [TapaMETPOB MEeUEH;
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— TPOBOAMUTH KOHTPOJIb KayecTBa pa3IMuHBIX cBoMcTB BOM u wucneiTanus, Tpedyromue
BBICOKMX TEMIIEpaTyp, NPOBOAUTH KOHTPOJb TEXHHUUECKOIO COCTOSHMS U OLEHKY
OCTAaTOYHOI0 pecypca Mnevew;

— TPOBOAMTH AaHANU3 MPUYMH HApPYyIIEHHs pabdoTOCIOCOOHOCTH Teueld M pa3padaTbiBaTh
MEPOIPUATHS 110 UX MPENYNPEKICHUIO.

Braoemy:

— 3HAHUSMH O COBPEMEHHBIX BBICOKOTEMIIEPATYpHBIX arperarax, HCIOJIb3YEMbIX IpU
npousBoacTse BOM;

— 3HaHUSAMU M HaBbIKAMU JJIs M3MEPEHUS M KOHTPOJIS pa3jMyYHbIX [apaMeTpoB Ipu
JKCIUTyaTaluu Neyei;

— 3HAHUSMH M HaBBIKAMH MPOBEACHUS MCIBITAHUN MO KOHTPOJO CBOMCTB BOM, Tpebyromux
BBICOKHMX TEMIIEPATYP;

— 3HAHMSAMH, HEOOXOJUMBIMH JUIS TPOBEACHUS KOHTPOJS TEXHHYECKOTO COCTOSHUS

00opyI0BaHUS;
— 3HAHWUSAMH, HEOOXOJUMBIMH JUIS aHAJIW3a MPHYUH HAPYIICHUS pPabOTOCIIOCOOHOCTH
arperaTos.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Knaccudukanus BeicokoTemnepaTypHbIx neueil. Konctpykuus u npuHiun paboTsl neuei
nepuoanyueckoro aeiicteus [leun HenpepbIBHOTO NENHCTBUS, KIaCCU(PUKALUSA IO PEKUMY 00XKHUTra
U BUAy uznenui. KoHCTpyKuMs U NpUHIUI I€UCTBUS TYHHEIbHBIX NI€YE OTKPBHITOrO IMJIaMEHHU.
[Tpunuun pa®oThl, 0COOEHHOCTH KOHCTPYKLIMU U 00JacTh NPUMEHEHUS MY(ENIbHBIX Medel Jis
o0xura wu3Aenuid KepamMH4ecKod TexHoJoruu. OCOOEHHOCTH KOHCTPYKIMH | 00IacTh
NPUMEHEHHS KOHBEHEepHBIX Tmeuei. Dnextpudyeckue mneun. OCOOCHHOCTH KOHCTPYKIHMH U
opranuzanuu oOxkura. BrpicokoTeMiiepaTypHble 3JIEKTPUYECKHE Me4YH ISl OOKWUra H3Aenuil
TEXHUYECKON KEPaMUKH.

Harpesarenbhblie 3eMeHThl. OCHOBHBIE TApaMETPhl, XapaKTEPU3YIOLIUE HarpeBaTeu.

Knaccudukanus  HarpeBaTenbHBIX  3JEMEHTOB.  MeTaliMyeckue  HarpeBaTelH.
XPpOMOHUKENIEBBIE, KEIE30XPOMOHUKENIEBbIE HAarpeBaTelld U TEMIEpaTypHble TPaHULBI HX
sKcIuTyaTanui. CHIMTOBBIE HAarpeBaTed M TEMIIEPATYpHbIE TPAaHUIBl MX OKCILTyaTalluu.
KpunTonoBsle HarpeBateau U OCOOCHHOCTH HX HUCHOJb30BaHUsA. Jlucminumamonunb/ieHOBbIE
HarpesaTesd. XPOMMTIAHTAHOBBIE HarpeBaTesnn. HarpeBarenbHble 2I€MEHTHI W3 AMOKCHIA
nupkonus. I'paduroBsie HarpeBaTenu. OnacHble (GaKTOpPbI, MPUBOASIIINE K COKPAILIEHUIO CPOKa
CIIy’KOBI Harpepateseil INOO MOJIHOMY BBIXOAY U3 cTposi. CTapeHue, OKUCIIEHUE HarpeBaTesei.
Crnoco0n1 kperienus HarpeBateneid. CiocoObl coeiMHEHUsT HarpeBarenel B 1enb. CoequHenne
NOCJIeI0BaTENIbHOE, TapajielibHOe, KOMOMHUPOBAHHOE.

Temnepatypa u ee wusMmepenue. l3MmepeHue TemmepaTypbl: METOJbI MUPOMETPHH,
tepMonapsl.  OOmmit  mpuHmMn ~— paboTel  mupoMeTpoB.  OnTUYecKUd  MUPOMETP.
JlyuencnyckarenbHasi crnocoOHOCTh. OTpaxxeHHOe u3NydeHue. PaauannoHHass NHUPOMETpuUs
«TIOJIHOTO  M3Ny4eHMs». BiusHue mydyeucryckaTeabHOM CIOCOOHOCTM B  paJuallMOHHON
nupomerpuu. M3znyyenue nnamenu. L{BeroBas Temnepatypa.

Tepmonapsl a1 u3MepeHus: BbICOKMX Temmeparyp. Ilonsatue auddepenunanbHoMl
TepMmoniapbl. Buael Tepmomnap. Mertauinueckue TepMomapbl M yCJIOBHS UX 3KCIUTyaTallUu.
Kepamuueckue n MeTaino-KepaMu4ecKie TepMoIapsl. 3aliuTa TepMoIap.

Ucnbiranus BOM, mpoBoguMBbIe ITPU BBICOKUX TEMIIEpaTypax.

Tennopusnyeckne cBOWCTBa KepaMHMKH. TemaoeMKOCTb, TEIUIONPOBOJHOCTD, JIMHEHHAS
ycajika, HMHTEpPBal CIIEUEHHOTO COCTOSIHHMS, TEpMHUYECKHEe KOIPPUIUEHTH JIUHEHMHOrO U
00BEMHOT0 pACHIMPEHHUs] KepaMHU4ecKHX MarepuanoB. Teopus Jlebas NpUMEHUTENBHO K
KepamMuueckuM MmarepuanaMm. OrmpeneneHue TOTEPH  Beca/MCHapsSeMOCTH  OTHEYHOPHBIX
matepuaioB. DakTopsl, omnpeAeNsAlolIMe Teropu3nvyeckue CcBoiicTBa kepamuku. Ilytu
MOBBILICHUS TETJIO(PU3NIECKUX CBOMCTB.

TepMomexaHndyeckue CBOMCTBA. TepMHUECKHE HANpPSDKEHUS B MaTepHalle U U3JEIMX,
TEPMOCTOMKOCTh KepaMUKU. DAKTOPHI, ONPEIETAIONIME TEPMOCTOMKOCTh. METOIbl OIIEHKH.
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OraeynopHocTh U JehOpMallMOHHBIE CBONCTBA KEPaMHUKU IMPU TOBBIIMIEHHBIX TEMIIEpaTypax.
[Ton3yuects (kpun) kepaMUKH. MeTo bl orieHKH. OmpeaeneHne TeMnepaTypsl JeGopManuu moj
Harpy3koi. BiousiHue CTpyKTypbl, IOPUCTOCTH, TEMIEPATYPHL. JIuTenbHas IPOYHOCTh KEPAMUKH.
VYupyrue cBoiictBa. OueHka MOIyas YIPYrocTH IpU TOBBIIIEHUH TemnepaTrypsl. Ilytu
MTOBBIIICHHS] TEPMOMEXAHUYECKHUX CBOMCTB.

Onexkrpodu3nyuecKkrue CBOWCTBAa TNPU BBICOKHX TeMmmepaTypax. OOmue MOHATHS O
anekTpoduznueckux cBoiicTBax BOM. dakTopsl, BIUSIONIME HA 3JIEKTPOPU3NIECKUE CBOWCTBA.
Omnpenenenue TemreparypHOro Kodp@uuueHTa JUIICKTPUUIECKON MPOHUIIAEMOCTH KEPAMUKH.
Onpenenenne Temneparypsl Kropu. TermoBoit mpoOoii TU3IeKTpUKa.

XuMu4deckass CTOMKOCTh Kepamuku. OOmwme mnoHsTHa. DakTopsl, BIUAIOIIKME HA
XUMUYECKYIO CTOMKOCTh. XUMHUUYECKasi CTOMKOCTh MAaTEPHUAIIOB IO OTHOLIEHUIO K pacIljiaBaM.

4 O0beM yueOHOH THCHHMILINHBI

N O0beM TMCUMILINHBI
Bun yueOHo# padoThI IE AKAL Actp.
OO0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KontakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 1,33 48 36
Jlexun 0,44 16 12
JlaGopaTtopHsie padoTs (JIP) 0,89 32 24
B TOM 4HCIIE B popMe MPAKTHYECKON 0T OTOBKH 0,89 32 24
CamocTrosiTeibHas padoTa: 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
CamocTosiTeTbHOE H3YUYCHHE Pa3/IeNiOB 1,67 59,8 44,85
JCIUTUTHHBI
Buj MTOroBOro KOHTPOJISI: 3auer

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«Texnuka riry6okoro Bakyyma»

1 Heap aucuMnauHbl — npuoOpereHre 00yJarolmyUMHUCs 3HAHUK O TIPUHIMIIAX PaOOTHI,
IPOEKTHUPOBAHUU U YCIOBUSAX IKCIUTyaTallMM TEXHUKH IITyOOKOro BaKyyma, IPUMEHSeMOH Mpu
IIPOU3BOJICTBE BBICOKOTEMIEPATYPHBIX (PYHKIMOHANBbHBIX MarepuanoB (BOM), a Takxe o
METO/IaxX U3MEPEHUs U KOHTPOJIs Bakyyma. JlMCIUIUIMHA HanpaBjieHa Ha 00y4YyeHHe IMPUHIUIIaM
BbIOOpAa TEXHUKM TJIyOOKOro Bakyyma, NMpUMEHseMOW sl mpou3BoicTBa BOM, mnpuemam
M3MEpPEHHUS U KOHTPOJIA YPOBHS BaKyyMa B arperaTax CHJIMKAaTHOW NMPOMBIINUIEHHOCTH, OLIEHKH
TEXHUUYECKOTO COCTOSIHUS OOOpYIOBaHHUS U MPOBEACHUS MEPONPUITUNA IO MPETyNPEXIECHUIO
pa3IMYHBIX HEUCIIPABHOCTEM.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aIOIUIICS 10JI5KEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPaMH MX JTIOCTHKEHUS:

IK-1.1, MK-1.2, 1IK-1.3, TIK-2.1, TIK-2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-3.3, TIK-4.1,
[1K-4.2, T1IK-4.3.

3uamo:

— OCHOBHBIE TIOHATHS M 3aKOHBI, OTHOCAIIMECS K BaKyyMHOH TEXHHMKE; MaTepHalbl,
IpUMEHsIeMbIe [T TPOU3BOJICTBA BAKYYMHOM TEXHUKHU U OCOOCHHOCTH UX HKCIUTyaTalllH;

—  KJIaCCH(MKAIMIO HACOCOB, KPUTEPUU BHIOOpPA HACOCOB M METOJMKH pacyeTa MX MOIIHOCTH;
OCHOBHBI€ BH/IbI TPUOOPOB U METOJUKH U1 U3MEPEHUS 1aBIICHUII;

— oOure TpeOoBaHMs K BaKYyMHBIM CHCTEMaM, METOJIbl UX KOHCTPYHUPOBAHUS; TPeOOBAHUS K
CTENeHH FePMETUYHOCTH BaKYYMHBIX CUCTEM;

— CHOCOOBI OILIEHKM TEXHHUYECKOI'O COCTOSHUS BaKyyMHBIX CHCTEM W MEPOIpPHUATHS IO
IPEIYNPEXKICHUIO Pa3IMUHbIX HEUCIIPABHOCTEM.

Ymemn:

— TOPUMEHATHh TEOPETHYECKHE 3HAHHS O BAaKyyMe€ U 3aKOHaX, MPUMEHSEMbIX B BaKyyMHOMN
TEXHHUKE;
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— IPUMEHATH TEOPETHUYECKHE 3HAaHHUA O Marepuajax, HNPUMEHSAEMbIX U1 IPOU3BOJCTBA
BaKyyMHOH TEXHUKH U OCOOEHHOCTSIX UX HKCIUTyaTaI[lH, O BUJAaX HACOCOB;

— TNPUMEHATh TEOPETUYECKHE 3HaHWsA 00 O0ImuX TpeOOBaHMAX K BaKyyMHBIM CHCTEMaMm, O
METOAaX HUX KOHCTPYMPOBAaHMSA, a TaKXKe O TpPeOOBAaHUAX K CTENEHU I'epMETHUYHOCTH
BaKyyMHBIX CUCTEM;

—  OCYHIIECTBJIATH MOJIOOP HACOCOB U PACCUUTHIBATH MX MOILIHOCTb;

—  U3MEpATH JaBIEHUS Pa3IMYHBIMU IpUOOpaMu;

—  OLIGHMBAaTh TEXHHUYECKOE COCTOSHUE BAaKyyMHBIX CHUCTEM M IMPOBOJUTH MEPOINPUATHUS IO
IIPENYNPERIACHUIO Pa3IMYHbIX HEUCIIPABHOCTEH.

Bnaodemu:

—  3HAHUAMHU 00 OCHOBHBIX MOHATUAX U 3aKOHAX, OTHOCSINUXCSA K BAKYYMHOU TEXHUKE;

— 3HaHUSAMU O MaTepualax, NPUMEHSEMBIX [UIsl IPOMU3BOJACTBA BAKyyMHOH TEXHUKH U
OCOOEHHOCTSIX UX 3KCIUTyaTalllu;

— 3HAHMAMHU O KJAcCH(UKAaMKM HACOCOB, OCHOBHBIX BHJAX MPUOOPOB Ui H3MEPEHUs
JIaBJICHUH; 00IMX TpeOOBaHUAX K BAKYYMHBIM CHCTEMaM, METOAAaX HUX KOHCTPYMPOBAHUS,
TpeOOBaHUAX K CTEIIEHU T'€PMETUYHOCTH BAKYYMHBIX CUCTEM;

— 3HAHWSAMHU W HaBBIKAMH, HEOOXOAMMBIMHU UIS MOAOOpa HACOCOB M pacdyera WX MOIIHOCTH,
U3MEPEHUsl JaBJICHUH pa3IMyHbIMU CHOCO0AMM, OLEHKM TEXHHUYECKOTO COCTOSHHS
BaKyyMHbIX CHUCTEM U HPOBEACHHUS MEPOINPHUATHI IO MNPEeAyNpPexJACHUIO pPa3IMYHbIX
HEUCIIPaBHOCTEM.

3 Kpartkoe conep:kanue IMCHUIITHHBI

OCHOBHbIE MOHATHS U 3aKOHBI, OTHOCALIMECS K TEXHHUKe IiyOokoro Bakyyma. CBoiicTBa
BakyyMa. MoJIeKyJIsIpHO-KMHETHYECKast MOJIEb BaKyyMa. TedueHne ra3a B BAKYyMHBIX CUCTEMaX.
Otkauyka BakyyMHBIX cucTeM. FICTOUHMKH raza B BAKYyMHBIX CUCTEMAaX.

Matepuansl BBICOKOBAaKYyMHBIX CHCTeM. TpeOoBaHHS K MaTepualiaM B CHUCTEMax
CBEPXBBICOKOI0 BaKyyMa. lcrionb3oBaHue METaJIOB, KEPAMUKH, CTEKOJI U IPYTUX MAaTEPUATIOB B
BaKyyMHOH TeXHHKe. CrIocOObI U3TOTOBJIEHUSI TEPMETUUHBIX HEPA3bEMHBIX COCTUHEHUM.

YcrpoiictBo  HacocoB.  JIuddyzuonnsie Hacocbl. TypOOMOJEKYyJIspHbIE HACOCHI.
Ancopbunonnsle Hacockl. Kpuorennele Hacochl. CyOIMManMOHHBIE W TETTEPHBIE HACOCHI.
Hounnsle Hacocsl. Kputepuu BeI6Opa HacocoB. MeToinka nojo0opa HacoCOB.

N3mepenne noyHBIX JAaBiieHHW. MoHM3anMOHHBIE BakyyMMeETpbl. JIMHAMUYECKHE W
pazuoOMETPUYECKUE BAKYYMMETPBI. ['paiypoBKa BaKyyMMETPOB.

N3mepenue mnapuuanbHbIX JaBieHUH. OCHOBHBIE MapaMeTpbl Macc-CIIEKTPOMETPOB.
Hctounukn noHoB. CTaTHyecKue Macc-CIIEKTPOMETPHI. J[MHamMudeckne macc-CeKTPOMETPBI.
Peructpanus nonos. I'panyrpoBka u XapaKTepUCTUKH MacC-CIEKTPOMETPOB.

KOHCTpyKIIMOHHBIE 37€MEHTHI BBICOKOBAKYYMHBIX CHUCTEM. Pa3zbeMHBIE COEAMHEHHS.
MexaHnueckre BaKyyMHBbIE BBOJbI M MOJBMKHbIE yruioTHeHus. Knananel. BcmomorartenbHoe
BaKkyyMHoe o0opynoBanue. Cucrema MoJMUTKH KUAKUM a30TOM.

Bakyymusbie cuctemsl. OO1iue TpeOOBaHUs, NPEAbIBISIEMble K BAKYYMHBIM CHUCTEMAaM.
Otkauka cucrembl. OOImMe MeTOJbl KOHCTPYHPOBAaHHS BaKyyMHbIX cucTeM. llpumeHeHune
CBEpPXBBICOKOI'0 BaKyyMa.

Teuenckanune. OCHOBHBIE METO/IbI TeUeCKaHUs. TpeOoBaHMs K CTENEHU FepMETUYHOCTH
BaKyyMHBbIX cucTeM. Bakyymomerpuueckuii metoq. MeTton oOHapyKeHHs Teued NMpu MOMOIIU
MOHHOT0 Hacoca. ['anorenHslii Meroa. Macc-CrieKTpoMeTpu4YecKuil MeTo. ['panyrpoBka macc-
CHEKTPOMETPUUYECKUX TeUEHCKaTeNIEH.

4 O0beM yueOHOH THCHHMILINHBI

. O0bemM TUCUUIIMHBI
Bup yueOHoii padoThl 3E AKaL 4 Actp.
Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48 36
Jlexun 0,44 16 12
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JlaGopatopusbie padotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (hopMe IPAKTUUECKON MOATOTOBKH 0,89 32 24
CamocrosiTeibHas padoTa: 1,67 60 45
KoHTakTHas camocTosTenbHas paboTa 0,2 0,15
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNioB 1,67 59,8 44,85
JIACITUIIIHHBI

Buj1 H”TOroBOro KOHTPOJIS: 3auer

AHHOTanugA padoyeil NpPOrpaMmbl AU CHUNIMHBI
«TexHnka v TeXHOJIOTUSI (PYHKIUMOHAJIBHBIX MATEPHAJIOB CTPOUTEIBLHOI0 HA3HAYEHUSD)

1 Heab AMCHUNIMHBI — IPHOOpETeHNE 00YJaIOMIMMUCS 3HAHUN O IPUHIIUIIAX PA0OTHI U
MPOCKTUPOBAHUHU TEXHOJIOTHH (PYHKIIMOHAIBHBIX KOHCTPYKIIMOHHBIX MAaTEpPUAJIOB, U YCIOBHUAX
JKCIUTyaTallid  CIECUMAIbHOM TEXHUKH, NPUMEHSEMON TMpu MPOU3BOJCTBE MaTepUaIoB
CTPOMUTEIBLHOIO HA3HAYCHUS.

2 B pe3yabTaTe H3y4eHHus JMCUUILIHHBI 00y4AIOMIUICS 10JI2KEH

Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:

[IK-1.1, TIK-1.2, IIK-1.3, TIK-2.1, IIK-2.2, IIK-2.3, IIK-3.1, IIK-3.2, IIK-3.3, IIK-4.1,
I1K-4.2, TIK-4.3.

3uame.

—  TEXHOJIOTMYECKHE BO3MOXKHOCTH COBPEMEHHBIX BHJOB OOOPYAOBaHUS U OpraHHU3alUU
TEXHOJIOTHYECKOTO  Mpolecca MNPUMEHUTENBHO K  MONYyYEHUI0  (PYHKIIMOHAIbHBIX
CTPOUTEILHBIX MATEPUATIOB U U3/ICIHI U3 HUX;

—  BO3MOXXHOCTH OBICTPOTO IMPOTOTHITUPOBAHMS Pa3pabOTaHHBIX MOJCICH U OCOOCHHOCTH €r0
anmapatrypHoro oopMIICHUS U IIPUMEHEHHUS;

— CcHocoObl OIICHKM JOJTOBEYHOCTHM MAaTEpHUaJoB W U3JEIMA M CpOKa HSKCIUIyaTaluu
000pyI0BaHUs JJIsl UX MPOU3BOICTBA.

Ymemn:

—  MPOEKTUPOBATh (YHKIMOHAJIBHBIE CTPOUTENIbHBICE MaTEepPHAIbl W H3JEIHS, COIJIACHO
TpeOyeMoro KoMIUiekca (YHKIIMOHATBHBIX M 3CTETUYECKHX CBONCTB M BO3MOXKHOCTEH
TEXHOJIOTHH;

—  HUCIOJNB30BaTh KaK TUIOBBIE, TAK U HECTAHIAPTHBIE PEIICHUS NI BBIOOpa 000PYJIOBaHUS U
TEXHOJIOTHH MPOU3BOJICTBA (DYHKITMOHAIBHBIX CTPOUTEIHHBIX MAaTEPHUAIOB U U3/ICIIUN;

—  TPHUMEHSTH METObI KOHTPOJIS KaUYeCTBa U3JIEIHIA M TEXHUYECKOTO COCTOSIHHS 000pyI0BaHUS.

Brnaoemn:

— IpUeMaMH KOHCTPYUPOBAHHUS U3JENUS U3 KOHKPETHOIO MaTepuasa, UCXOJAs W3 3aJaHHOIO
KOMIIJIEKCA CBOMCTB;

— METOJaMHU OIIEHKU OJKCIUTyaTallHOHHBIX XapaKTEPUCTHK (PYHKIIHMOHATBHBIX CTPOUTEIBHBIX
MaTepHaJoB;

— cmocobaMu MOMCKa M aHaJInu3a HOPMATUBHOM JOKYMEHTAIUH.

3 KpaTkoe coaep:kanue QU CHUNITUHBI

Pazoen 1. Ilpoexmuposanue u KOHCMPYUpogarue @GYHKYUOHATbHHIX MAMEPUAIos8
CMpOUMenbHO20 HA3HAUEeHUS

beronst u sxenezoberon. Kiaccudpukamus OeToHOB. Marepuanbsl Uisi MPOU3BOJACTBA
OCTOHOB: BSIKYIIIME MaTEPHANIbI, 3aIIOTHUTENIN, HATOJHUTENN, TOHKOIUCIIEPCHBIE MUHEPATbHbBIC
n00aBKH, TEXHOJIOTHYECKUE 100aBKU. Buibl 6eTOHHBIX cMeceil. O0opyaoBaHHe TS OTpeIeIICHuUs
CTPYKTYPHI I CBOMCTB O€TOHOB, OIICHKH KaueCTBa OETOHHBIX M3/ICITHI.

[IpoekTupoBaHre COCTaBOB TSKEIOTO U JIETKOrO OeTOoHOB. [IpMHIMIBI TONydeHUs
OETOHOB ¢ 3a/JaHHBIMU CBOKcTBaMH. [10100p cOCTaBOB OETOHHBIX CMECEH.

TexHonorus Mpou3BoACcTBa OETOHHOW cMecH. MaIuHbl ISl TPUTOTOBICHHSI OETOHHBIX
cMeceild. BBIOOp TEXHMYECKUX XapaKTEPUCTUK CMECHUTENICH B 3aBUCHMOCTH OT BHJIa OCTOHHOMN
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cMecu. TparcnopTupoBaHue OCTOHHOW cMecu. BbiOop 000pymoBaHus sl TPAHCTIOPTUPOBAHUS
OETOHHOI cMeCH B 3aBUCUMOCTH OT €€ )KUBYYECTH.

Pazoen 2. Texnonoeuueckue mawunvl u 060pyoosanue 011 Hopmosanusi OEMOHHbIX U
Jrcene300emoHHbIX U30enUll

OcHOBHbBIE TEXHOJOTHYECKHE IPOIECCHl M3TOTOBJICHUS OCTOHHBIX M KeJe300€TOHHBIX
u3nenuii. Metoas! popMOBaHMS U3JENUI: CTAHKOBOE, HApY)KHOE, BHYTPEHHEE, IOBEPXHOCTHOE U
C HeMeJIEHHOM pacnanyOkoil, nentpudyrupoanue. CriocoObl YKIAIKU U YIUIOTHEHHS OETOHHBIX
cMecedl. MammHbl M anmapaTbl A BHOPAalMOHHOTO YIUIOTHEHUS, IMPECCOBAaHHUsS, NPOKaTa,
TpamMOOBaHUs, LEHTPUPYTHUPOBAHUS, JUTbSI U KOMOMHUPOBAHHBIX CIIOCOOOB YIUIOTHEHHS.
®opmbl, OOpPTOCHACTKA W TMOATOTOBKAa WX K (opmoBanuio u3aenuii. OueHKa NPUTrOIHOCTH
dbopMoBOUHOrO 000PYIOBAHUS AJIs €ro JayibHenel skctyarauuu. OcobeHHOCTH (POPMOBAHUS
OETOHHBIX TPYO U TPYOUATHIX KOHCTPYKLIUH.

ApmupoBanue OeToHHBIX u3aenuil. CrocoObl M3rOTOBICHUSI CTEPKHEBOW apMaTyphl.
ApMHUpoBaHUE W3ACIUN HANpATacMOW CTEPKHEBOW apMarypoil H MPOBOJOKOW. Bwibop
o0opysoBaHus ISl CO3JaHUs TJIAJKOT0, PUQIIEHOTO U MEPUOIUYECKOro MPOoduIIsl apMUPYIOIIUX
AIIEMEHTOB. ApMHpOBaHHE OETOHOB BOJIOKHaMU U (uOpoii. OcOOEHHOCTH TMEepeMEUINBaHUS U
YKJIaJIKK OETOHHBIX CMeCeil, apMUPOBAHHBIX CTAIbHBIMU BOJIOKHAMU U METAJUTMUECKOI PUOPOIA.

YckopeHHOEe TBepleHHEe O€TOHa, YCTaHOBKM ISl TEIUIOBOW 00paboTku OeToHa:
MpornapuBaHusi, KOHTAKTHOIO O0OrpeBa, 3JEKTpooOorpeBa, oborpeBa Iy4yUCTOW JHEpPrUel H
aBTOKJIaBHOW 00paboTku. OT/eNKa JIMIEBBIX TOBEPXHOCTEH OeToHa. Marepuaisl sl OTACIKA U
MOBBILICHHUS JOJITOBEYHOCTH >KENe300€TOHHBIX KOHCTpykiuil. TBepaeHue OeroHa, yxon 3a
O0eToHOM, pacmanyOka KoHCTpyKIuid. CriocoObl 3MIMHETO OETOHUPOBAHHUS.

KonTponp kadecTBa MaTepuanoB [Js M3TOTOBJICHUS OCTOHHBIX H3JCTIHN U PEXKUMOB
TEeXHOJIOTHYecKoro rmnporecca. KoHTponbs kadectBa (opM [Jisi OLIGHKM HMX MTPUTOAHOCTH.
KonTposnb kauecTBa 6eTOHA B KOHCTPYKIIMSIX.

Koppos3ust 6erona u xenezoberona. Kopposusi xene300€TOHHBIX KOHCTPYKIIMH B
YCIIOBUSX UX CIY>KOBI Ha BO3/yXe, MOJ IeHCTBUEM KHUIKHX CPell, B 30HE IIEPEMEHHOT0 YPOBHS
Boibl. KOppo3us BOJIOKOH M apMaTypsl B O€TOHE, CIIOCOOBI 3aIIUTHI ApPMUPYIOIINX 3JIE€MEHTOB.

Pazoen 3. Opeanuszayus mexuonocuueckoeo npoyecca U  IKCHIYAMAYUOHHBLE
Xapaxkmepucmukuy QyHKYUOHANIbHBIX KOHCMPYKYUOHHBIX MAMEPUATIO8

Buasl 6eToHOB Ha BsDKYIIMX MaTepuasax. OCOOEHHOCTH MPUMEHSEMOro 000pYyJ0BaHUS
JUTSL U3TOTOBJICHUS U3AENMUN U3 TSDKEJBIX U JETKMX 0eTOHOB. MamuHbl U1sl pe3ku U 00paboTKu
HOBEPXHOCTH OETOHHBIX M3enuil. TexHonoruu OpicTporo npororunuposanus. [Ipumenenue 3D-
IpUHTEpPAa B CTPOUTENbCTBE. MalllMHbl A7 KOHTYpPHOrO cTpouTenbcTBa. Ilytn momyueHus
0eTOHOB C BICOKMMHU U yibTpaBbicokuMu cBoiicTBamu (HPC u UHPC). Ouenka 101roBE4HOCTH
(GyHKIIMOHAJIBHBIX MAaTEPHAJIOB CTPOUTEILHOTO Ha3HAUEHUS U CPOKa CITY:KObl 000pYAOBaHUS JUIS
UX MPOU3BOJICTBA.

4 O0beM yueOHOH THCHHITUHBI

Buj yuyeoHoii pa6oTni O6nem mmenumHEL

3E Axkan. 4. AcTp.4.
O0mas Tpy10eMKOCTh JIMCIUILTHHBI 3 108 81
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
B TOM 4HcJje B popMe NPaKTHYECKO# MOAT0TOBKH 0,89 32 24
Jlexkun 0,44 16 12
[Tpaktuueckue 3ausarus (I113) - - -
JIaboparopusie pabotsl (JIP) 0,89 32 24
B TOM 4HcJie B (hopMe IPAKTHUECKON OJITOTOBKU 0,89 32 24
CamocrosiTesibHas padora 1,67 60 45
KoHTakTHas camocTosiTelbHas paboTa 0,2 0,15

1,67
CamocTosiTebHOE U3YUYECHHE Pa3/IeJOB JUCIUILIMHBI 59,8 44 85
Buja uTtoroBoro KoHTpoJIs: 3auver
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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«JHepro- u pecypcocoeperaroniue nNpouecchl ¥ TEXHOJIOTHH
NMPOM3BO/JCTBA KePpaAMHUYECKUX MATEPHAJIOB U U3/1eJ Ui
1 Heap AMCUMIUIMHBI — MPUOOPETEHHE OOYYAIOIIMMUCS 3HAHUH W KOMIICTCHIIMHN B
00JIaCTH TEOpPUM M TMPAKTUKUA OCYIIECTBICHUS TEXHOJIOTMYECKUX IIPOLIECCOB IMMOITYUYEHUS

OCHOBHBIX BHJIOB KEPAMHUYECKUX MATEPUATIOB U U3JIEIUN U3 HUX C YYETOM IPUHLHUIIOB SHEPTO- U

pecypcodhHEeKTHBHOCTH.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIHHBI 00yYAIOIIUICA T0JIKEH
Obnadamye CleAyOMUMI KOMIIETEHIIMSAMU ¥ UHJUKATOPAMH MX JTIOCTHKCHUS:
[IK-2.1, T1K-2.2, [1K-2.3, T1K-3.1, TIK-3.2, [1K-3.3, 11K-4.1, [1K-4.2, T1K-4.3.

3namo:

—  OCHOBHBIC UCTOUYHMKH 3arps3HEHUSI OKPYXKAIOIIEH Cpe/ibl MPU MPOU3BOJICTBE KEPAMUUYECKUX
MAaTEepUAIIOB U U3JIEIINI U3 HUX;

— COBpPEMEHHBIC CHCTEMBI MEHEKMEHTa B cdepe HCIOIb30BaHUS PECypCOB M OXPaHbI
OKpPY’KaroIllel cpeabl;

—  crnocoObl 3Hepro- u pecypcodrhHEeKTUBHOTO OCYIIECTBICHHUS TEXHOJOTHUYECKHUX MPOIIECCOB
MOJIYYCHHUSI OCHOBHBIX BUJIOB KEPAMUYECKUX MATEPHAJIOB U U3JICIUN U3 HUX;

—  OCHOBHBIEC TPeOOBaHUS MIPUPOJOOXPAHHBIX HOPMATUBHBIX JOKYMEHTOB;

—  OCHOBBI OXpPaHbI TPY/a, MPOMBIIUICHHON 0€30MaCHOCTH U 3alIUTHl OKPYKAIOIICH CPEJIbI IPU
OpraHu3aly U YIPaBIC€HUU TPOU3BOJCTBAMU KEPAMUYECKHUX MATEPUAJIOB U U3AEIIUIA U3 HUX.

Ymems:

—  HCIOJB30BaTh 3HAHUS O CTPOCHHM BEIIECTBA, MPHUPOJE XUMHUYECKON CBSA3U B PA3IHMYHBIX
KJIacCax XUMHUYECKHUX COEIMHEHWH Ui MOHMMAaHHUS CBOMCTB MaTepUalioB MU MEXaHHU3Ma
XUMHUYECKUX MPOIIECCOB, MTPOTEKAIOIINX B OKPYXKAIOIIEM MUPE;

— yCTaHaBIWBAaTh TPEOOBAHHMS K TEXHOJOTMYECKHM IIpoOllecCCaM C IEJIbI0 CHUXKEHUS
MaTepUaIOEMKOCTH, SHEPTOEMKOCTH U CO3/IaHUS MAJIOOTXOAHBIX TEXHOJIOTUH;

—  [PUMEHATHh HAWIYYIINE JOCTYIIHbIE TEXHOJIOTUHU IPU MPOU3BOJCTBE BEICOKOTEMIIEPATYPHBIX
MaTepHuaoB;

—  HCIOJb30BATh CIPABOYHBIE JOKYMEHTHl MO HAWIYYIIUM JOCTYIHBIM TEXHOJOTUSM B
POCCUICKON CUCTEME TEXHUYECKOTO PETYIHUPOBAHHUS.

Braoems:

—  METOJaMU IMPOBEIECHUS SKOJIOTMYECKOTr0 KOHTPOJS U MOHUTOPUHTA;

—  METOJaMU MOJIYYEHHS IPABOOXPAHUTENIBHBIX 3KOJIOTHUECKUX Pa3pelICHU;

— METOJaMH OLEHKHU BO3IECHCTBUS BHEIPSEMBIX TEXHOJOTMUYECKUX PEIICHHH W MPOEKTOB Ha
OKPY’KAIOIIYIO CPEy;

— METOJaMHu pacuera HKOHOMHUYECKON I(P(HEKTUBHOCTH BHEIPSIEMBIX TEXHOJIOTHYECKUX
pELIeHUI U IPOEKTOB;

—  palHMOHAIBHBIMH MPUEMaMH IMOMCKA U MCTOIb30BaHUS HAYYHO-TEXHUUYECKON HH(POpMAIIHIH.

3 Kpartkoe conep:kanue JMCHHUIITHHBI

Hctounuku u (akTopbl 3arpsi3HEHUs] pa3IMYHbIX KOMIIOHEHTOB OKpPYXKAIOIIeH cpeabl —
aTMocdepsl, Bojbl, MouBbl. OLleHKa BO3JCHCTBUS Ha OKPYXKAIOIIYIO Cpely IpU MPOSKTUPOBAHUU
3aBOJIOB 110 IIPOU3BOJICTBY Pa3INYHBIX BUJIOB CTEKJIA, KEPAMUKH U IIEMEHTA.

IIpuponooxpannsle paspemieHus. J(MpeKkTHBa O KOMIUIEKCHOM MpEAOTBpAIlEHUN U
KOHTpOJIE 3arpsi3HeHnid. Hannyuime qocTyHbIe TEXHOIOTUU: OCHOBHBIE pUHIUIELL. [Iponenypa
MIOJIyUYEHUSI KOMIUIEKCHBIX JKOJIOTUYECKMX paspemieHnid B crpaHax EC. IlepcnexktuBbl
pacupoCTpaHEHUsT HaWIy4ylIMX JAOCTYNHBIX TEXHOJIOrmi B Poccun — BONpPOCH pa3BUTHS
3aKOHOJIaTeNnbCTBA. [ [puMeHeHne pexnMa «HAWITyYIINX CYIIECTBYIOIINX TEXHOJIOTHI» B CUCTEME
HKOHOMHUYECKOTO CTUMYJIMPOBAHUS XO3SIMCTBYIOIUX CYOBEKTOB K COKpAIlEHUIO HEraTHBHOTO
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BO3/JCHCTBUS Ha OKPYXKaIOIyIo cpey. CaHUTapHO-31HIEMUOJIOTUYECKUE ITPABUIIA, HOPMATUBBI U
TpeOoBaHUSI K TexXHOJOrusM. IIpakTHKa BbIIaYM pa3pelieHuil Ha BbIOPOCHI M COpPOCHI B
Poccuiickoit deneparumu.

MupoBas IpakTHKa IPUMEHEHUS SKOJIOTUYECKOM ITOJIMTUKH, OCHOBAHHOW HAa HAWJTy4IIUX
JOCTYIHBIX TEXHOJIOTHAX. CEeBMIBCKHMI IIpOLIECC W CIPAaBOYHBIE JNOKYMEHTHI EBpocorosa.
Cucremaruzanus uHpopmarmu 06 HIAT B Poccun: paspaboTka HallMOHATBHBIX CTaHIAPTOB.
Poccuiickoe bropo H/IT.

[IpoBenenne MOHUTOpUHIA. PaccCMOTpeHHE OCHOBHBIX NPHHLMIIOB IPOU3BOJCTBEHHOIO
(9KOJIOrMYEeCKOro) MOHUTOPHUHTa. Pa3nuuHble Moaxoasl K MOHUTOPUHTY. OLeHKa coOIroAeHus
PaBOOXpaHHBIX TpeOoBaHUI. OTUETHOCTH IO pe3yibTaTaM MOHUTOpPUHTA. [Ipon3BOACTBEHHBII
KOHTPOJIb B 00JIACTH OXPpaHbl OKpYyXxatomen cpeasl B Poccuiickoit deneparumn.

PacnipocTpaneHrne cUCTEM MEHEKMEHTa IPHU IPOU3BOJCTBE BBICOKOTEMIIEPATYPHBIX
matepuanoB B Poccun. CoBpeMEHHBIE CHCTEMBl MEHEIKMEHTA: MEHEPKMEHTa KaudecCTBa,
HKOJIOTHYECKOT0 MEHE/DKMEHTA, SJHEPrOMEHEDKMEHTa, MEHeKMeHTa Oe3omacHocTH. PazpaboTka
Y BHEJIPEHHUE CTAHIAPTOB, HAIIPABJIICHHBIX HA IOBBIIIECHUE DKOJOTUYECKONW PE3yJbTaTUBHOCTU U
DHEPTeTUIECKOH (P (HEKTUBHOCTH MPOU3BOICTBA KEPAMUIECKUX MATEPUAIOB M U3JICJINI U3 HUX.

Hcnonp30BaHne HAMITyYIIMX AOCTYIHBIX TEXHOJIOTUH JJIS TIOBBIIIEHUS DHEPIE€TUYECKOU U
IKOJIOTHYECKOW 3()(HEKTUBHOCTH TPU NTPOM3BOJACTBE ILIEMEHTA, W3BECTH, OKCHJAa MarHus M
U3rOTOBJICHUM KEpaMHUUYECKUX U3Aeaui M wu3fenuil u3 crekna. I[loTpebieHue ChIpbeBBIX
MmaTtepuanoB. CHUXXEHHME YIEIbHOrO MOTpeOieHHus 3Hepruu (oOecreueHue HHEPreTHUecKoi
s¢pextuBHOCTH). BHIOOP crioco0a nMpon3BOACTBA U ONTUMM3ALNSA KOHTPOJIS TEXHOJIOIMYECKOTO
nporiecca. Beroop TormBa u ChIpbeBhIX MaTepuanoB. Beiopock! mbutu. ["a3000pa3Hble BemecTsa.
CHuxenue BeIOpocoB Metaiia. [IponsBoacTBeHHble moTepu/oTxoabl. Hlym.

Bo3mokHOCTH MCIIONIb30BaHus ClIpaBOYHbIX 10KyMeHTOB 110 HJIT B poccuiickoit cucreme
TEXHUUYECKOro peryaunposanus. KoHuenumm peanuszanmu nepexoxa Ha npuHuunel HAT u
BHEJIPEHUSI COBPEMEHHBIX TEXHOJIOTMH B IPOMBILIIEHHOM cektope PD. Llenu ctangaprusanuu u
cnpaBouHble TokyMeHTbI 1o H/T. Pa3paboTka nHpopManoHHO-TEXHUUECKUX CIIPAaBOYHHKOB 1O
HAWIY4IIUM JIOCTYITHBIM TEXHOJIOTHSAM M0 IPOU3BOACTBY CTEKJIA, KEPAMUKH, U3BECTH U LIEMEHTA.

4 O0beM yueOHOH TUCHMILINHBI

Bup yueoHoii padornl Obbem ancuum LI
3E Akan. 4 AcTtp. 4
O0mas TpyA0eMKOCTb 1M CHUIITHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHS: 0,88 32 24
Jlexmun 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUYECKON MOATOTOBKU 0,44 16 12
CamocTrosiTeIbHAs padoTa: 1,12 40 30
KoHTakTHas camocTosTelbHas paboTa 0,2 0,15
Pecdepar 112 8 6
CamocTosTeTbHOE H3yUCHHE Pa3JIeIIOB 318 23,85
JIUCIATUTHHBI
Bua uTOroBoro KOHTpoJIs: 3auer

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIIMHBI
«JHepro- u pecypcocoeperaroniyue nNpouecchl U TEXHOJIOTHHA
B NPOM3BOACTBE BSLKYIIUX MATEPHAIOB)

1 Heap auCHUNIMHBI — TPHOOpeTeHHE OOYYAIOIUMUCS 3HAHWNH W KOMIIETCHIIUH B
00J1lacTH TEOpUH W TPAKTHUKUA OCYIIECTBICHUS TEXHOJOTHYECKHUX TIPOIECCOB TMONTYYCHUS
OCHOBHBIX BHJIOB BBICOKOTEMIIEPATYPHBIX (YHKIIMOHATBHBIX MaTepuanoB (BOM) c yuerom
MIPUHITUIIOB YHEPTO- U pecypcodHEeKTUBHOCTH.

2 B pe3yabTaTe n3y4eHHs JMCUMILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIeTyIONTUMA KOMITETCHIIMSMHA U UHINKATOPAMH MX JOCTHKCHHUS .
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[K-2.1, I1K-2.2, T1K-2.3, T1K-3.1, TIK-3.2, TIK-3.3, TIK-4.1, [1K-4.2, I1K-4.3.

3uams.

—  OCHOBHBIC MCTOYHUKH 3arpsA3HEHUS OKPYKAIOIIEH cpeibl IpU Ipou3BoAcTBe BOM;

—  COBpPEMEHHBIE CUCTEMBI MEHEIPKMEHTA;

— CIocoObl  OCYIIECTBIEHHUS ~ 3HEPro- M pecypcoddEeKTUBHOIO  OCYLIECTBICHMS
TEXHOJIOTHYECKUX MTPOLECCOB MOJYYEHUsI OCHOBHBIX BU0B BOM;

—  OCHOBHBIE TpeOOBaHUS IPUPOJOOXPAHHBIX HOPMATUBHBIX I0OKYMEHTOB;

—  OCHOBBI OXpaHbI TPY/a, MPOMBIIIICHHON 0€30IMaCHOCTH U 3aIIUTHI OKPY>KAIOMIeH Cpeabl pu
OpraHu3alMy U yIpaBICHUH NMpou3BocTBamMu BOM u uzaenuit u3 HUX

Ymemo:

—  UCIOJb30BaTh 3HAHUS O CTPOCHUU BEILIECTBA, NPUPOJE XUMUYECKOM CBSI3U B Pa3IMUHBIX
KJIacCaX XUMHMYECKHMX COCIUHEHUM NI NOHMMAaHUsA CBOMCTB MaTepUaloB M MEXaHU3Ma
XUMHUYECKHX IIPOLECCOB, IPOTEKAIOLIUX B OKPYKAIOILIEM MUPE;

— ycTaHaBiHMBaTh TpeOOBaHMA K TEXHOJOTHMUECKMM TIpoIeccaM C IENbI0 CHUKCHHUS
MaTepUaIOeMKOCTH, SHEPrOEMKOCTH U CO3/1aHUS MAJIOOTXO/IHbBIX TEXHOJIOIHH;

—  HCIIOJIb30BaTh 3HAHHS OCHOBHBIX (PM3NUECKUX TECOPHIA JJISl MOHUMAHUS MPUHIIUIIOB paObOTHI
prOOPOB U YCTPOUCTB, B TOM UUCIIE BHIXOIALIMX 32 IIPEIeNIbl KOMIIETEHTHOCTH KOHKPETHOTO
HaIpaBJICHUS;

—  IPUMEHATH HAWIY4YIIUE JIOCTYIHBIE TEXHOJIOIMH TP IPOU3BOJICTBE BEICOKOTEMIIEPATYPHBIX
MaTEepUaoB;

—  HCIOJB30BaTh CIPABOYHBIE JOKYMEHTHl [0 HAWIYYIIUM JOCTYIHBIM TEXHOJOTHSIM B
POCCUICKOM CUCTEME TEXHUYECKOTO PETYIUPOBAHHUS.

Braoemy:

—  METOJaMH NPOBEACHUS IKOJIOIMYECKOr0 KOHTPOJII U MOHUTOPHHTa;

—  METOJaMH MOJIY4YEHMs IPAaBOOXPAHUTEIBHBIX KOJIOITMUYECKUX Pa3pelleHU;

—  METOJaMM OLICHKM BO3JEHCTBUS BHEAPSAEMBIX TEXHOJOTMYECKUX PELIEHUI M NMPOEKTOB Ha
OKPYXKAaIOILlYIO CPENy;

— MeToJaMHM pacyeTra SKOHOMUYECKOH 3((EeKTUBHOCTH BHEAPAEMBIX TEXHOJOTHUECKUX
peleHni U IPOEKTOB;

—  palMOHAIBHBIMH NPUEMaMH ITOMCKA U UCIOIb30BaHUS HAyYHO-TEXHUYECKON HH(pOpMaLH.

3 Kpartkoe conep:kaHue JMCIHHIITHHbI

OCHOBHBIE IKOJIOTMYECKHE MPOOJIEMBbI COBPEMEHHOCTU. DKOJOTHYECKOE IOCIIEICTBUE
IIPUPOIONOIb30BaHusA. OCHOBHBIE ITOKA3aTENN 3arps3HEHNS OKpYKarolel cpelpl. FIcTouHuKu 1
(dakTopbl 3arpsi3HEHUs] Pa3IUYHBIX KOMIIOHEHTOB OKpY’Kalolled cpenbl — arMocdepbl, BOADI,
noyBbl. BBIOpOCH! 3arpsA3HSAIONIMX BELIECTB IPU H3TOTOBJICHUM BSDKYIIMX MaTepHasoB.
IIpenoTBpamienue 3arps3HEHUS OKPYXKAIOLIEH Cpeabl NPEANPUATHIMU 110 TPOU3BOACTBY BOM.
Onenka BO3ICHCTBHS Ha OKPYXKAIOILYK CpeLy IpH IPOESKTHUPOBAHUM MPEANPUATHN TIO
IIPOU3BOJICTBY Pa3IMUHBIX BUJOB BSDKYIIUX MaTepUaIOB.

IIpuponooxpannsle paspemeHus. KoHuenmus HawiIydIIUX JOCTYNHBIX TEXHOJIOTUN
(HAT). dupexTBa O KOMIUIEKCHOM MPEIOTBpAlICHUH W KOHTpoJie 3arpssHeHui. [Ipomemypa
MIOJIyUYEHUsI KOMIUIEKCHBIX 3KOJIOTMYECKMX paspemieHuii B EBpocoroze. MupoBas mnpakTHKa
MPUMEHEHHUS SKOJIOTMYECKOM MOJIUTUKH, OCHOBAHHOMN HAa HAMTYYIIUX JIOCTYITHBIX TEXHOJIOTHUSX.

IIpoBenenne MOHUTOpUHIA. PacCMOTpEHHE OCHOBHBIX NMPHHIMIIOB IPOU3BOACTBEHHOIO
(9KOJIOTHYECKOT0) MOHUTOpPUHTA. Pa3nnuHble moaxoasl K MOHUTOpUHTY. OlleHKa cOoOI0/IeHus
IPaBOOXPaHHBIX TpeOoBaHUIl. OTUETHOCTH MO pe3yibTaTaM MOHUTOpUHTA. [Ipon3BOACTBEHHBIH
KOHTPOJIb B 00J1aCTH OXpaHbl OKpy»katoleit cpeasl B Poccuiickoit @enepannn. Pacnpoctpanenue
cUCTEM MeHemkMeHTa mpu npousBoactBe B®PM B Poccun. CoBpeMeHHBIE CHCTEMBI
MEHE/DKMEHTA: MEHE/PKMEHTA Ka4eCTBa, IKOJIOTMYECKOIO0 MEHEPKMEHTA, SJHEPIrOMEHEDKMEHTA,
MeHeUKMeHTa Oe3ornacHocTH. Pa3zpaboTka W BHEOPEHHE CTaHJIAPTOB, HAMPABICHHBIX Ha
MOBBILICHHE  HKOJIOTMYECKOM  pe3yJbTaTUBHOCTH M JHEpPreTudeckol 3¢ (eKTUBHOCTH
npousBozacTea BOM.
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Hcnonp30BaHne HAMIIYYIIUX JOCTYITHBIX TEXHOJIOTHN JJIS TIOBBILICHNS YHEPIETHUECKON U
HKOJIOTHYECKOH 3()(HEKTUBHOCTH MPH MPOU3BOJCTBE BHICOKOTEMIEPATYPHBIX (DYHKIIMOHAIBHBIX
matepuaios. [lorpebienue cblppeBbIX MaTepranoB. CHUKEHHE YIEIbHOTO NOTPEOIEHUS SHEPTUU
(oOecmieuenue sHepreTraeckoi a3 hexTuBHOCTH). BEIOOP cCrioc06a MPON3BOACTBA M ONTHMH3AITHS
KOHTPOJISI TEXHOJOIMYECKOro rmpouecca. BbplOOp TomMBa U CHIPHEBBIX MaTepHUasIOB.
AJNBTEpHATUBHOE TOILIMBO. «YTIEPOAHBIH cien». BoiOpockl mbum. ['a3000pa3Hble BemiecTsa.
CHuxenue BbIOpocoB Mertaiia. IlpousBonctBenHble norepu/orxonsl. Illym. IlepcrexkrtuBHble
HKOJIOTHYECKU YHCTBIE M 3HEpreThyeckd 3((eKTHBHBIE TEXHOJIOTHUH MPOU3BOACTBA BSIKYIIUX
MaTEpUAJIOB.

CeBunbckuii mpolecc M CIpaBOuYHble JIOKyMEHTbl EBpocoroza. IlepcnextuBbl
pacnpoCcTpaHEHUs] HaWwiIydllUX JOCTYyNHbIX TexHonorud B Poccun. Cucremarusanus
unpopmaniun o6 HJIT B Poccum: paspaboTka HaAIMOHAIBHBIX cTaHAapTOB. KoOHIEHIusa
peanm3zanuu nepexoga Ha npuHuunsl HJIT v BHeAapeHus COBPEMEHHBIX TEXHOJIOTMH B
npoMmeinieHHOM — cektope P®. Coznanue poccuiickoro bropo HJT. KommuiekcHbie
sKonorudeckue paspemeHus B Poccun. Coznanue pocCHHCKHX CIPAaBOYHUKOB 10 HAWIYYIIUM
JOCTYIHBIM TEXHOJIOTHUSIM I10 MPOU3B0ACTBY BOM — TOKYMEHTOB 110 CTaHapTU3ALUH.

Hcnonp30BaHne HAMITyYIIMX AOCTYIHBIX TEXHOJIOTUH JJIS TIOBBIIIEHUS DHEPIE€TUYECKOU U
HKOJIOTHYECKOH 3((HEKTUBHOCTH MPH MTPOU3BOJICTBE BSDKYIIUX MAaTEPHAIIOB.

OxoHomuueckue acnektsl peanusaunn H/T. IlepcnextuBbl npuMeHEeHNss HOPMUPOBAHUS
Ha OCHOBE HaMJydllUX CyLIECTBYHOIMX TexHosioruil B Poccum. Ilopspok mepexonma orpacieit
IIPOMBIIIJIECHHOCTH  CTPOUTENBbHBIX MAaTEpPUAIOB HAa NPHUHLMIBI HAWIY4IIUX JOCTYIIHBIX
TEXHOJIOTMI. BO3MOKHOCTH HMCNOIB30BaHUs clpaBO4YHbIX J0KyMeHTOB o HJT B pocculickoi
CUCTEME TEXHUYECKOIO PEryJIUPOBaHUS.

4 O0beM yueOHOH THCHHMILINHBI

. O0BeM TUCHUILTAHBI
Bup y4eOHoii padoThl 3E AKAL Actp. 4
O01mas TpyA10eMKOCTb 1Y CHUIITHHBI 2,0 12 54
KontakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 0,88 32 24
Jlexmun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,44 16 12
B TOM yHcJie B (hopMe IPAKTUUECKON OJITOTOBKU 0,44 16 12
CamocTrosiTeIbHas padoTa: 1,12 40 30
KonTakTHas camocTosTenpHas paboTa 0,2 0,15
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNiOB 1,12 398 29 85
JTACITUIIIHHBI
Buj MTOroBOro KOHTPOJIS: 3auer

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«OCHOBBI MH:KEHEPHOT0 NPOEKTHUPOBAHUS NPOMBINLICHHBIX 3IaHUI U COOPY KeHHUID)

1 Heab aucunniauHbl — MpuoOpeTeHNEe 3HAHUN U KOMIIETSHITUH B 00JIaCTH HHXECHEPHOTO
MIPOEKTUPOBAHUS MPOMBILUIEHHBIX 3JaHUM UM COOPYKEHUH, OCBOCHHME NPUHUMIIHAIBHBIX
MOJXOJ0B M TUIIOBBIX METOJOB B JaHHOU cepe, 3HAKOMCTBO C COOTBETCTBYIOIIEH HOPMATHBHO-
TEXHUYECKON JOKYMEHTALUEH.

2 B pe3yjabTarTe H3y4YeHUus1 AMCHMILIMHBI 00y4ar0IMIiCs T0JI7KEeH:

Obaadoamse CleqyOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VYK-2.1, YK-2.2, VK-2.3, [1K-2.1, T1IK-2.2, T1K-2.3.

3namo:

—  TEOPETHUYECKHE OCHOBBI HMHXEHEPHOI'O IPOECKTUPOBAHUS NPOMBILUICHHBIX 3JaHUN U
COOPYKEHHI;

—  CTaHJapThl, METOJIMYECKHE W HOPMATHUBHBIE MaTEpHUalbl, TOKYMEHTHI, COMPOBOXKIAIOIINE
WH)KEHEPHOE MPOECKTUPOBAHKUE MPOMBILIJIEHHBIX 3IaHUN U COOPYKEHUI;

—  TEHJAEHLMH PA3BUTHS U COBEPLIECHCTBOBAHMS KOHCTPYKIMH U MATEPHUAIIOB.

146



Ymemy:

—  OnepupoBaTh HOPMATHBHOM 0a30if B 00JaCTH WHIXKEHEPHBIX W3BICKAHWUW, TMPUHIIUIIOB
MIPOCKTUPOBAHUS IPOMBIIUICHHBIX 3JaHUM, COOPY)KEHUH, WHKEHEPHBIX CHCTEM HX
000pyI0BaHNS;

—  YHTaTh apXUTEKTYPHO-CTPOUTEIHHBIC YEPTESIKU B PYYHON U MAIIMHHOW rpaduke;

— TOHMMAaTh (YHKIIMOHAJIbHBIE M KOHCTPYKTUBHO-TEXHUYECKUE ACIEKTHI MPOMBIIICHHBIX
31aHUN U COOPYKECHUM.

Braoemy:

—  METOoJaMu IPOBEICHUS] MHKEHEPHBIX U3bICKAHUN;

—  TEXHOJIOTMEW MPOCKTUPOBAHHUS AETAJEd U KOHCTPYKLMH B COOTBETCTBHUM C TEXHHUYECKUM
3a/laHUEM;

—  CHOCOOHOCTBIO Y4acTBOBATh B IPOEKTUPOBAHUU U U3BICKAHUU 0OBEKTOB PO ecCHOHaTbHON
JIeSATETbHOCTH.

3 Kpartkoe cogep:xaHue JUCHMILIHHbBI

Kparkass ucTopuss  OpPOMBIIUIEHHOTO  CTpOUTENbCTBA.  OCHOBBI  HMHXKEHEPHOTO
MIPOEKTUPOBAHUSI IPOMBIILJICHHBIX 34aHuii. TpeboBaHus.

Knaccudukanus mpoMBINIUIEHHBIX 3MaHui. Tunm3anust 1 yHu(QUKAIHS TPOMBIITUICHHBIX
3naHuid. [IpuBsA3Ka KOHCTPYKTHBHBIX 3JIEMEHTOB K MOJYJbHBIM KOOPJIMHALIMOHHBIM OCSM.
BryTpHIIeX0BOE TI0IEEMHO-TPAHCIIOPTHOE 000PYAOBaHHE. Y CTPOMCTBO Ie(hOPMAIIMOHHBIX IIIBOB
B [IPOMBILIEHHBIX 3/IaHUAX.

ObecnieueHre MPOCTPAHCTBEHHOM  JKECTKOCTM M YCTOMYMBOCTH  OJHO3TaXKHBIX
MPOMBINUICHHBIX 3/1aHui. JKene300eTOHHBI KapKac OAHOATAXKHBIX MPOMBINUICHHBIX 3IaHHA.
Konctpykiun xononH. OcHoBHbIE Y35l U jAetand. CTanbHOM KapKac OJHOATaXHBIX
MPOMBINUIEHHBIX 3AaHuil. KoHCcTpykuu k0oHH. OCHOBHBIE Y3I1bl U AETAJINU. BBICTPOBO3BOIUMBIE
3/1aHUS.

[ToKpbITUST TPOMBILUICHHBIX 3[JaHUI: BUABI U TPeOOBaHMs, KOHCTPYKTUBHBIE PEIICHUS.
KeneszoOeronnble crponuibHble Oanku U (epmbl. CTallbHbIE CTPONWIbHBIE  (DEPMBI.
[loacTponunbHbie KOHCTpyKUMU TOKpbITHS. KpoBinu. BomoorBox ¢ mnokpeithil. CrajibHblE
crponuiibHbie (hepMbl. CTEHBI MTPOMBIIUICHHBIX 3/IaHUI: CTEHBI M3 KUPIMHYA U MEJIKUX OJIOKOB.
CteHbl U3 XKene300eTOHHBIX, JETKOOSTOHHBIX MaHeNel W KPYMHBIX OJOKOB. Mertaminyeckue
cTeHbl: maHenu «CoHABUY», CTEHBI NOCIOMHONW COOpKH. AcOeCTOIIEeMEHTHbIE CTEHBI:
acOecTOIleMEeHTHBIE KapKacHbIE TTaHeNH, CTEHBI U3 DKCTPY3MOHHBIX acOECTOIIEMEHTHBIX MaHelNeH,
CTEHBI U3 BOJIHUCTHIX aCOECTOIEMEHTHBIX JINCTOB MTOCIONHOM COOPKH.

OkHa TPOMBIIIIEHHBIX 3AaHuil. CBeTOa’pallMOHHBIE U a’pallMOHHbIE  (OHAPU
MIPOMBINIUICHHBIX 3/1aHUU. JIECTHUITBI, TBEPHU, BOPOTA MPOMBIIICHHBIX 3aHUH.

CutyallnoHHBIN M1aH. 30HUPOBAHUE MTPOMBILIJIEHHBIX PailOHOB.

CaHUTapHO3AIIUTHBIE 30HBI TMPOMBINIIEHHBIX MpeanpusTuii. OCHOBHBIE BOMPOCHI
pa3paboTKK TeHEepalbHBIX IUIAHOB MPOMBIIIICHHBIX 3/1aHui. ['0CmoACTBYyOIIME HaAMpaBlIEHUS
BETPOB U UX BJIUSHHUE HA pa3MEIlCHHUE 3aHHH.

4 O0beM yueOHOH TUCHMILINHBI

Bup y4yedHoii padoThl 3E Oﬁbex:::;u:;mﬂuﬂb;np. .

O01mas Tpy10eMKOCTb 1Y CHUILITHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[TpakTnueckue 3austus (I113) 0,44 16 12

B TOM 4ucIIe B popMe MPAKTUYECKON OTOTOBKU 0,44 16 12
CamocTrosiTeIbHAs padoTa: 1,12 40 30
KoHTakTHas camocTosTelbHas padoTa 0,2 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3ACIOB 1,12 398 29 85
JCIIATUTHHEI
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By MTOroBOro KOHTpOJIS: | 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI MH:KEHEPHOI0 IPOEKTUPOBAHUSD)

1 HeJab AMCUMIUIMHBI — TPHOOPETEHUE 3HAHUHN U KOMIIETCHIIHIA B 00J1aCTH WHKEHEPHOTO
MPOEKTUPOBAHUSI, OCBOCHHE IPUHLUITHATBHBIX TIOJX0J0B M TUIIOBBIX METOOB B JaHHOU cdepe,
3HAKOMCTBO C COOTBETCTBYIOILEH HOPMATUBHO-TEXHUYECKON JOKYMEHTALIUEH.

2 B pe3yjbTaTe H3y4YeHHUs TUCHUILUIUHBI 00y4AIOIIUIICH 10JIKEeH:

Obnadamye cleAyOMUMI KOMIIETEHIIMSAMU ¥ UHJUKATOPaMH MX JIOCTHKCHUS:

YK-2.1, YK-2.2, VK-2.3, T[IK-2.1, [1K-2.2, TIK-2.3.

3uamo:

—  TEOPETHYECKHE OCHOBBI MHKEHEPHOI'O IPOEKTUPOBAHNUS;

—  CTaHJAApThl, METOJUYECKUE U HOPMATHUBHBIE MaTepuabl, JOKYMEHThI, COIPOBOXAAIOIINE
WHKEHEPHOE MPOEKTUPOBAHUE;

—  METOJbI IPOEKTHO-KOHCTPYKTOPCKOM paboThI;

— momxoq K (QOpPMHUPOBAaHUIO pEUICHHH MPOEKTHOM 3aJayd  Ha CTPYKTYpHOM U
KOHCTPYKTOPCKOM YPOBHSIX, IIpaBMIIa 0(hOpMIICHUSI KOHCTPYKTOPCKON JOKYMEHTAIIHH;

—  METOJIBI M CPENICTBA T€OMETPHUECKOTO MOJICTHPOBAHUS TEXHHUECKIUX OOBEKTOB, TEHICHIIUH
Pa3BUTHUS TEOPUU IIPOEKTUPOBAHUS.

Ymemy:

—  HUCHOJB30BaTh METObI aHAIN3a TEXHOJOTUYECKHUX MPOIECCOB U 000PYI0BaHUS;

— TpOBOAUTH OOOCHOBAHHBIN BHIOOP CpPEACTB HH(POPMAIIMOHHO-KOMIIBIOTEPHON TEXHUKHU
(MKT) s penieHns KOHCTPYKTOPCKHUX M MPOEKTHBIX 3ajay;

— IPUMEHATH METOJbl U CPEICTBA aBTOMATHU3ALlMM BBIIOJHEHUS U OPOPMIIEHUS MPOEKTHO-
KOHCTPYKTOPCKOW TOKYMEHTALlUH.

Bnaoemw:

— IpUEMaMH yNpaBJICHMs )KU3HEHHBIM LIMKJIOM HPOAYKLUU;

— MeTOJaMH IUIAHUPOBAHMSA, OOECHEUEHUs, OLEHKM M aBTOMATU3MPOBAHHOTO YIPABICHUS
KaueCTBOM Ha BCEX ATanax KU3HEHHOTO ITUKJIa IPOIYKIUH;

—  HaBbIKaMH pabOTHl HA KOMIBIOTEPHON TEXHHUKE ¢ TpadUUeCKUMH MaKeTaMu IS MOJTy4eHuUs
KOHCTPYKTOPCKHX, TEXHOJIOTUYECKUX U APYTUX JOKYMEHTOB;

—  METOJaMH U CPEJICTBAMH CUCTEMHOI'O aHAJIA3A.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Kparkas uctopust HHXEHEPHOT0 NPOEeKTUpOBaHus. OCHOBBI MHKEHEPHOI'O IIPOEKTUPOBAHUSL.

Bunel ungopmaniuu B 061actu uHKeHepHOro gena. CrocoObl UX XpaHEHUs U Iepeayu.
[TporpamMMHBIe TPOAYKTHI, MOAJIEPKUBAIOIINE U COTPOBOXKIAIOIINE HHKEHEPHBIE pa3pabOTKH.

MeTto0510r1s IPOEKTUPOBAHUS], 3HAKOMCTBO C OCHOBHBIMH MPOTPaMMHBIMU CPEICTBAMU
JUIs TPOeKTUpoBaHMsL. OCOOEHHOCTH TEXHUUECKOTO SI3bIKA M MHKEHEPHBIX TEpMUHOB. DOpMUpPOBaHHUE
OCHOB ITOHSATUIHOTO armapara B 001aCTH HH)XEHEPHOTO ITPOEKTUPOBAHHSI.

OCOoO6EHHOCTH COBPEMEHHBIX METOJIOB TPOEKTUPOBAHMSL.

Oransl npoektupoBanus. [IpouieypHas Moenb MPOEKTUPOBAHUS.

Enunas cucremMa KOHCTPYKTOPCKOM gokymeHTanuu. OOIIMe IOJI0KEHHs, COCTaB U
KJIacCU(pUKalMs CTaHAapTOB. BUbI KOHCTPYKTOPCKUX AOKYMEHTOB. CTauu MpOEKTUPOBAHUS.

Mertoapl HcceOBaHUS MPOEKTHBIX CUTyalui: (OpMYJIMpOBKa 3a/ady MOUCKA, TMOUCK
JUTEpaTyphl, UHTEPBbIOUPOBAHUE MOTPEOUTENIEH, aHKETHBIN OMpOC.

MeTobl TOMCKA HOBBIX TEXHUYECKHX PELICHUN: METO MPo0 U OMIMOOK, SBPUCTUUECKUX
MPUEMOB, KOHTPOJIbHBIX BOIIPOCOB, MO3IOBOM aTaKH.

OCHOBBI TATEHTOBEACHHUSI.

YpoBHU ymnpaBneHus npeanpusTus. [lpumepsl npukiIaaHbIX NPOrPaMMHBIX CPEICTB IS
MPOEKTUPOBAHUS HAa KaXKJOM YPOBHE YIIPABIICHUS.

4 O0bem yueOHOH TUCHMIIINHBI
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N O0beM TMCHMILINHBI
Bun yueOHo# padoThI 3E AKaL 4 Actp.
O01mas TpyA10eMKOCTb 1Y CHUNITHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHSATHSI: 0,88 32 24
Jlexiun 0,44 16 12
ITpaktuueckue 3ansatus (113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 0,44 16 12
CamocrosiTeibHas padoTa: 1,12 40 30
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
CamocTosiTeTbHOE U3YUYECHHE Pa3/IesioB 1,12 39,8 29 85
JICIATUTHHBI
Buj1 H”TOr0BOr0 KOHTPOJISI: 3auer

AHHOTaI U padoyeil MPOrpaMMbl AU CHUILIMHBI
«OCHOBBI MEHEIKMEHTA U MAPKETHHIa»
1 Heab AUCHUTINHBI — U3YYCHHE TEOPETUYECKHX OCHOB COBPEMEHHOTO MEHE)KMEHTA 1

MapKeTuHTa, (OPMHUPOBAHMWE MPEICTABICHUNA O 3aKOHOMEPHOCTSX, MPHHLIUIAX W METOAAX
YIIPABJICHUS IIPOU3BOACTBCHHBIMY KOMIIAHUSMH.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4YaI0MIMIACH 10JI2KeH:

O6Jza0amb CJIGIIYIOHII/IMI/I KOMIICTCHIUSIMU U I/IHIII/IKaTOpaMI/I UX JOCTHIKCHUA.
VK-10.1, YK-10.2, YK-10.3, YK-11.1, YK-11.2, VK-11.3, I[IK-2.1, I1K-2.2, [1K-2.3, IIK-4.1,
I1K-4.2, I1K-4.3.

3name:

HAIPAaBIICHUS PA3BUTHS COBPEMEHHOT'O MEHEI)KMEHTA M COBPEMEHHOT'O MapKETHHTa;
BU/JIbI COBPEMEHHBIX OPTaHU3AIIMOHHBIX CTPYKTYP;

poOJIEMBI YIIPaBJICHUSI OPraHU3AIIMOHHBIMUA U3MEHEHUSIMU,

posu, QYHKIIMHU U 3a]]a41 MEHEIKEPa,;

MPUHLIUIIBI 3PPEKTUBHOTO PYKOBOJICTBA;

TJIaBHBIC HAMPABIICHUS U COACP)KaHNE MaPKETUHTOBBIX UCCIIEIOBAaHUM;

OCOOEHHOCTH TOBapHOM, IIEHOBOM, COBITOBOM JEATEIHLHOCTH IPOU3BOJCTBEHHOTO
NPEANPUSITHS, a TAK)KE METOJIbI POJABUKEHUS;

COBPEMEHHYIO JINTEPATYPy MO NPEeIMETY AUCIUIUINHBIL.

Ymemn:

CHUCTEMHO MBICIIUTB;

AQHAJIM3UPOBATh BHEIIHIOK U BHYTPEHHIOKIO Cpelly OpraHHU3aluu, OLEHUBATh UX BIUSHUE HA
OpraHu3aIuIo;

IIPUMEHSATH HA ITPAKTUKE TEOPETUYECKUE ITPUHIIUIIBI, METOBI U MOJEJIM MEHEIKMEHTA;
IJIAHUPOBAThH JIEATEIIBHOCTh OPraHU3AlNY;

JUArHOCTUPOBATh U CTPYKTYPUPOBATh NMPOOJIEMbl OpraHU3alNH;

(dbopMUpOBaTh BapHAHTHI YIIPABJICHYECKUX PEIICHUH, OLIEHUBATh UX U BbIOUPATh JTyUILINE;
MOJIb30BaThCsl METO/IaMU PBIHOYHOTO aHANIN3a, BKJII0Yasi CErMEHTHPOBAaHHUE MTOTpeOuTeNei;
IIPOBOJIUTH CPABHUTEIILHYIO OLICHKY KOHKYPEHTHBIX [TO3ULIMKA TOBapa U KOMIIAHUU.

Braoems:

HaBbIKaMU ITOCTAHOBKHU U PCIICHUSA HpO6H€M MEHEI)KMEHTA C HOSI/IHI/IfI CHUCTEMHOTI'O IToAX0/14a,
TCOPCTUUCCKMMU 3HAHUAMU O 33py6€)KHOI71 IMPAKTUKE YIIPABJICHHUA NPOU3BOACTBECHHBIMU
KOMITAHUSIMU;
HaBBIKAMHU TIOMCKa W cOopa WH(GOpMAlMK, aHAW3a PBIHOYHBIX TEHICHIIMA H OIEHKU
MOBEACHU OpraHrU3alli 1 KOHKYPCHTOB B Pa3JIMYHBIX PIHOYHBIX CUTYallUAX,
HaBbIKaMU BCACHHA JUCKYCCHUMU.

3 Kpartkoe cogep:xaHue TUCHMILIAHBI

Pasoen 1. OcnosHnuvle nanpagnieHus co8peMEHH020 MEHEONCMEHMA.
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[Tapagurma  coBpemMeHHOro  MeHemkMeHTa. (OCHOBHBIE  TEHJIECHLUHMHM  Pa3BUTHSA
COBPEMEHHOTO MEHEIPKMEHTA. Teopusi CUCTEM KaK METOJ0JIOTHS YIIPaBICHUS. 3aKOHbI 3BOIIOLUN
CJIOKHBIX cUCTeM. MeXaHu3Mbl Pa3BUTHUS U CAMOOPTaHU3ALUU CUCTEM.

[InanupoBanue Ha npeanpustuu. lLlenenomaranue u  BbIpadOTKa  CTpaTEruu.
IIpoekTupoBaHue OpraHU3allMOHHON CTPYKTYpbl. COBpEMEHHBIE OPraHU3allMOHHBIE CTPYKTYPBI.
JlupnepctBo M BiacTh B opranuzanuu. CUTyallMOHHAs MOJEJb JUAEPCTBA U €€ B3aUMOCBS3b C
KOHLIECTILIMEN )KU3HEHHOTO 1IUKJIa opranu3anu. CoBpeMEHHbIE TEOPUH JIUIEPCTBA.

JKU3HEHHBI UMK M CHCTEMHBIA aHanu3 opraHu3auuu. [loHATHE O KOHILENUUH
JKU3HEHHOT 0 11KJa. Moaenb )ku3neHHoro nukia M. Aauzeca. Moaens ['peiinepa. bosiesnu pocra
YW OpPraHU3allMOHHBIC MATOJOTUU. YTPABICHUE XU3HEHHBIM IIUKIOM OpraHu3anuud. Mojenb
«wectn  syeek» M. BaiicOopma. VYmpaBineHue — OpraHU3alMOHHBIMH  W3MEHEHHUSMHU.
OpranuzanuoHHsie u3MeHeHus. Heo6xoaumocts n3Menennii. Kak mpeoioners ConpoTuBiIeHUE
U3MEHEHUSIM. YIIpaBJiIeHUE IPOLECCOM U3MEHEHUI.

VYrpaBneHue MepcoHAJIOM Ha MNPOMBINUICHHOM mpenanpustud. Hamuuuwe, coctaB u
IBWKeHHE nepcoHana. Kagposas mosmtuka npennpusatus. Ilokazarenu, ucnosb3yemble INpU
pacyeTe YHMCJICHHOCTH TMepcoHana. YNpaBieHHe paboyuM  BpeMeHEeM.  YTpPaBIICHHUE
MPOU3BOIUTENILHOCThIO  Tpyna. AmHanu3 (akTOpOB U BBISBICHHE PE3EPBOB  POCTa
MPOU3BOUTEIILHOCTH Tpyaa. OpraHusanus OIUIAThI TpyAa Ha mpeanpuartud. lIpodurakThka
MIPOU3BOJICTBEHHOTO TpaBMaTH3Ma U MPOPeCcCUOHANBHBIX 3a00JIeBaHUN.

Pazoen 2. Cospemennwiii mapkemune.

CyImHOCTh MapKEeTUHT-MEHEXKMEeHTa. MapKeTUHI-MeHEeIKMEHT B COBPEMEHHOM Ou3Hec
cpene. BiusiHue mMapkeTuHra Ha pe3ysibTaTUBHOCTh OM3Heca. KIIMeHTOOpUEeHTHPOBAHHOCTh Kak
OCHOBA YCTOMYMBOTO Pa3BUTHSI KOMIIAHUU.

Oco0eHHOCTH TIPOMBIIIUICHHOTO PhIHKA. AHAIHM3 B CHCTEME MapKeTUHTa. MapKeTUHTOBBIE
MCCJIEI0BAHMS HA IPOMBIIUICHHBIX PIHKAX.

[Ipoueccrl 3akymnok. [ToBeaenue nokymnarenaeit Ha MPOMBIIIUICHHBIX phIHKax. CerMeHTanus
MIPOU3BOJCTBEHHOT'O PbIHKA. TapreTupoBaHuEe U MO3ULIMOHUPOBAHUE.

Kommiekc mapkerunra. Co3gaHue U BbIBEICHUE Ha PHIHOK HOBBIX TOBAPOB. YTIPaBICHUE
MPOU3BOJCTBEHHBIM TopTdeneM. [loTpeduTenbckas 1eHHOCTh W 1eHa. lleHoBas monuTHKa B
Mapketunre. Cucrema pacnpeaesieHus Npoaykiuu. CTpaTterus NPOABMKCHHUS TPOIYKIUH.
WHCTpyMEHTBl MapKETHHTOBBIX KOMMYHUKAalMi B HHPOpMaMoHHY0 »moxy. OrleHka
3¢ (HEeKTUBHOCTH MapKETUHIOBOM JEATEIbHOCTH (MAPKETUHIOBBIE METPUKH).

[IponyKT Kak OCHOBa MApKETHHIAa U TPOU3BOACTBEHHOTO MEHEI)KMEHTA. B3anmoelicteue
MapKeTUHra C TPOU3BOJACTBOM TIPOJYKTA Ha MPEANPUITHH. MapKETUHT Kak KOHIICTIUS
NpEeANPUHUMATENIbCKON  N1eATeNbHOCTU. [IpOM3BOACTBEHHBIN MEHEI)KMEHT W MAapKETHHT:
HEKOTOpPBIE TMOAXOJbl. XapaKTepUCTHUKA TMPEMIOKEHHUS MpoayKTa mnpeanpustuem. CBoiicTBa
npoayKTa U uX OreHKH. OOBEKTUBHBIE CBOMCTBa MponaykTa. [lo3uIMOHMpOBaHWE MPOAYKTA.
[To3unmoHrnpoBaHue B CO3HaHUU MoTpeduTtens. KoHKkypeHTHOe mo3uinoHupoBaHue. ToBapHbIil
ACCOPTHUMEHT.

4 O0beM yueOHOH THCHMIIINHBI

Bup y4eOHoii padoThI 3E Oﬁbexlz::;.u:mﬂnnb;ﬂp. a
Oo6masi TPyA0eMKOCTh TUCIHIIJIHHBI 2,0 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,88 32 24
Jlexmun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,44 16 12
B TOM yHcJie B (hopMe IPAKTUUECKON MOJITOTOBKU 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
KonTakTHas camocTosiTenpHas padoTa 0,2 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3JIeTIOB 1,12 398 29 85
JIUCIATUTHHBI
Buj1 MTOroBOro KOHTpOJIs: 3auer
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AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«IIpou3BOACTBEHHBI MEHEIKMEHT»

1 Menp AMCHUIVIMHBI — U3YyYEHHE OCHOB COBPEMEHHON TEOpPUHM IPOM3BOJICTBEHHOIO
MEHEUKMEHTa U T[OJlydeHHe 3HaHWW B 00JacTH  yHpaBiCHUS MPEANpUATHEM U
IPOM3BOJICTBEHHBIMU Tponieccamu. OOyuaromyecss I0JKHBI UMETh MPEJICTABICHUE O CHCTEME
HNOHATUN U KaTETOPUN YIIPABIIEHUS IPOU3BOJICTBOM, a TAKKE HABBIKU PEILICHUS aKTyaJIbHbIX 3a1a4
IIPOU3BOJCTBEHHOIO MEHEP)KMEHTA U IPUMEHEHUS X Ha PAKTUKE.

2 B pe3yabTaTe H3yYeHHUs TUCHHUILUIHHBI 00yYAIOIIUICA T0JIKEH

Obnadamye CleAyOMUMI KOMIIETEHIIMSAMU ¥ UHJUKATOPAMH MX JTIOCTHKCHUS:

VK-10.1, VK-10.2, VK-10.3, VK-11.1, YK-11.2, YK-11.3, [1K-2.1, TIK-2.2, [1K-2.3, IIK-4.1,
[1K-4.2, T1K-4.3.

3namo:

—  OCHOBHBIE ITIOHATHS IPOU3BOACTBEHHOTO MEHEIKMEHTA,

— OCHOBbl  OpraHu3allMyd  IPOU3BOJACTBA,  MaTEpUAIbHO-TEXHUYECKOTO  0OECIEeYeHMUs,
PEMOHTHOT'0, SHEPI€TUYECKOI0 U TPAHCIIOPTHOTO XO35MCTBA NPEATIPUATHUS;

—  IIPUHLHMIBI IPOU3BOACTBEHHOIO INIAHUPOBAHUS U YIIPABIICHUS IIPOU3BOJICTBOM;

—  CTPYKTYpY IPOM3BOJICTBEHHOTIO LIMKJIA U IIyTH €T0 COKPALICHMUS;

—  c1oco0bl YIpaBiIeHHUs KaYeCTBOM U KOHKYPEHTOCIIOCOOHOCTBIO MPOYKIINU.

Ymemo:

— IPUMEHSTb MOJIENM YIpaBJIEHUs 3amacamH, IUIAaHUPOBAaTh MOTPEOHOCTh OpraHU3alMd B
3aracax;

—  OCYUIECTBJIATh CUCTEMAaTHUYECKUN KOHTPOJIb 32 PaOOTON MPOU3BOJICTBEHHBIX MOApa3/ieIeHUN
Y KOOPAMHALIUIO UX JIEATENBHOCTH;

—  NPOBOAMTH TEXHUKO-IKOHOMHUYECKOE 00OCHOBAHUE MPOEKTHBIX PELICHUH;

—  PAacCUUTHIBATH NPOU3BOACTBEHHBIE MOILIHOCTU OTAEIBHBIX IIPOU3BOJCTBEHHBIX YYacTKOB U
HOPEIIPUATHS B LIETIOM.

Braoemy:

—  METOJaMU IPUHATHS CTPATErMUECKNUX, TAKTUYECKUX U OIIEPATUBHBIX PEILICHUN B yIIPaBICHUN
OTIEPAIIMOHHOMN (TIPOM3BOICTBEHHOM) NEATETFHOCTHIO OpTraHU3aIIHiA;

— TEXHOJIOTMEN pacyeT IPOU3BOACTBEHHOM MOIIHOCTH M IPOU3BOACTBEHHOM NPOrpaMMBbl
IIPEIIPUSITHS,

—  IpUEMaMH ONTHUMH3ALMH IPOU3BOICTBEHHBIX IIPOLIECCOB.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Pasoen 1. Opeanusayus u ynpasnenue npouzso0cmeom Kak HayKa.

OcHOBHBIE METO/IBI OpraHU3AIMH NTPOU3BOJICTBA MO Teilnopy. «BepTukanbHOe» CTpoeHUE
npousBojcTBa 1o Popay. OcoOEHHOCTH IMIKOJIBI MCUXOJOTUM M YEJIOBEUYECKUX OTHOIICHUIL.
AMepHKaHCKas Mojiesb MeHekMeHTa. OCOOEHHOCTH SIMOHCKOW Mojienn MeHelxkMmeHTa. Hayka
00 opraHu3aiuy npou3BoJcTBOM B Poccun.

OcHoBHbIE  (OpMBI ~ OpraHW3allMd  NPOM3BOJACTBA. Pa3MelieHne MPOU3BOJCTBA.
Crenmanuzanust  npousBojacTBa.  KoomepupoBanue — mpousBojacTBa.  JluBepcuduxanus
npousBojcTBa. Konuentpanus nponssoacrsa. Komobunuposanue npoussozctsa. [Ipennpustue u
ero ocobenHoctu. OpranuzanoHHbIE CTPYKTYPHI yIIpaBlieHus npennpustueM. Mepapxudeckue
CTPYKTYyphl ympaBieHus. ['mOkue cTpyktypsl ynpasneHus. llpennpustue B pbIHOYHOW cpeje.
OcHoBHbIE BU/JIBI OU3HeC-TIPOLIECCOB. OyHKINU yIIpaBJICHUS IPEIIPUITHEM.
KomMMyHUKaIIMOHHAS TOTUTHKA KOMIIaHHUH.

Paszoen 2. Ilpouzsoocmeennulil npoyecc.

[IpocToii mpOM3BOACTBEHHBIM mporiecc C mnepepbliBaMu. CIIOKHBIM TPOU3BOICTBEHHBIN
npouecc. [Iponiecc ¢ nepekpbitueM. OCHOBHBIE NPUHIMIIBI OPraHU3AlMK TPOM3BOACTBEHHBIX
npoueccoB.  I[IponopuuonansHocts.  [lapamnensHocts.  HenpepwiBHOCTh.  [IpsMOTOYHOCTS.
PurmuunOCTD.
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Pazoen 3. Ilpoussoocmeenno-mexuuyveckas 6aza npeonpusimusl.

Enunnunoe npousBoacTBo. CepuitHoe mpou3BoACTBO. MaccoBoe nmpou3BocTBO. MeTo b
OpraHu3any npousBojacTBa. [Ipon3BoacTBeHHas CTpykTypa mnpenmpustus. PaGouee mecto.
[TonsiTie W BUIBI MPOU3BOJCTBEHHOW MOIIHOCTH. OCOOEHHOCTH pacdera MpPOU3BOACTBEHHOMN
MOIIIHOCTM 1O MPOU3BOJACTBAM, IleXaM, YydyacTkamM ©  arperaram. [lmanupoBanue
MIPOU3BOJICTBEHHBIX MOIITHOCTEH.

Paszoen 4. Opeanuzayusa npouzeo0cmea 6 0CHOBHbIX Yexax NPeonpusimusl.

Opranu3zanys Mpou3BOJCTBA B 3arOTOBUTENLHBIX HexaxX. OpraHu3amnus mpou3BOACTBA B
oOpabateiBaronux nexax. Opranuzanus cOOpOYHOTO MPOU3BoACTBA. OpraHu3anus MaTepuaIbHO-
TEXHHYECKOTO obOecreueHus: nmpous3BoacTBa. OpraHu3anus CKIaJcKoro xossiictsa. CylniHOCTh
3aracoB U UX BUJIbL. PerieHus B yripaBieHUH 3a1lacaMy PU HE3aBUCUMOM CITPOCE: ONTUMANIbHBII
o0BbeM 3aka3a, TOYKa 3aKa3a, cTpaxoBoi 3amac. OmpeneneHne MOTPEOHOH IIIOMIaIU CKIIAIOB.
Opranuzanus peMOHTHOro oOcinyxuBanus. OpraHuzanusi SHEPreTHYEeCKOro XO03siCTBa.
Opranuzanus TpaHCIIOPTHOTO XO35HUCTBA.

Pazoen 5. Ocnosvi npouszeoocmeennozo niaHupo8aHusl.

[lepcnexkTnBHOEe  mmanupoBanue.  CpenHecpouyHoe — IUIAHMpOBaHHME.  TeKyiiee
wianupoBanue. KanennapHoe ranupoBanue. [[puHIUIBI TPOU3BOJCTBEHHOTO MJIAHUPOBAHUS.
busnec-mnan. IIpomsBoactBeHHast mporpamma. @DakTopel, BIUAIOMIME HA peATU3aALUI0
MIPOU3BOJICTBEHHOU ITporpammsbl. KaneHaapHoe rmiiaHupoBaHHe.

Pazoen 6. Onepamuenoe ynpaegnenue npouzeoocmesom.

[TpuHIMIIBI OTIEPATUBHOIO IJIAHUPOBAHUS M YIPABIECHUS MPOU3BOJCTBOM. B3auMocBs3b
AJIEMEHTOB CHCTEMbI ONIEPATUBHOTO TUTAHUPOBAHUS U YIIPABJICHHSI IPOU3BOJICTBOM.

Pazoen 7. Ynpasnenue kauecmeom.

[Tonsitue kavectBa M ero mokaszatenu. M3yuenue Opaka u motepb oT Opaka. Cucrema
TexHuueckoro koHTpoisisa. Ceprudukanus npoaykuuu. OpraHuzanus U (QyHKIIHOHHPOBAHUE
CUCTEMBI JKOJIOTUYECKOTO MEHEDKMEHTAa Ha TPEINPHUITHUA. IKOJIOTHYECKas Oe30MacHOCTh
MIPOU3BOJICTBA. DKOJIOTUYECKas OLIEHKA U MPOIIECC €€ MTPOBEICHUSI.

Paszoen 8. Ynpasnenue nocucmuueckumu npoyeccamu.

Ponp norucTHkm B OpraHu3allid  COBPEMEHHOTO Mpou3BojacTBa. Jlorucruka
pactpenenenusi. Bpibop Buma Tpancnopra. OmnpeneneHHe  ONTHMAIbHOTO — MapIiipyTa
TpaHcnopTupoBKU. CKIaackas ¥ MPOU3BOICTBEHHAS JIOTHUCTHKA. JIOTHCTHKA 3amacoB.

Paszoen 9. Ynpaenenue nepconanom na npomvluineHnom npeonpusmuu.

Hannuwe, coctaB u jBmkeHue mepcoHana. KajapoBas MOIUTHKA TPEITPHUITHS.
[Tokazarenu, WCIONB3yeMble TMPH pacdyeTe UYWCICHHOCTH IEepCOoHaa. YTpaBieHHe padbouyum
BpeMeHEM. YTIpaBJIeHHE MPOU3BOAUTEIBHOCTHIO TpyAa. AHAU3 (AaKTOPOB U BHISIBICHHUE PE3EPBOB
pocTta TPOM3BOMUTEIBHOCTH Tpyraa. OpraHuwszamus OIIaTel Tpyda HA MPESATNPHUATHH.
[TpodunakTrka MPOU3BOACTBEHHOTO TpaBMaTH3Ma U MPOPEeCCUOHANBHBIX 3a00JIeBaHUN.

Pazoen 10. Mapkemune 6 cucmeme npouzgo0cmeeHH020 MEHEOHCMEHMA.

[TponykT Kak OCHOBa MapKETHHIa U MPOU3BOJCTBEHHOTO MEHEIKMeHTa. B3auMoseiicTBue
MapKeTHHTa C TMPOW3BOJICTBOM TMPOAYKTa Ha MPEANPHATAN. MapKETHHT KaKk KOHIISTIINS
MpeANPUHUMATENLCKON AeATeNbHOCTU. [IpON3BOICTBEHHBIN MEHEIKMEHT U MAPKETHHT: HEKOTOphIE
MOJXOJIBI. XapaKTEPUCTUKA TPEUTOKEHHS TPOIYKTa MpeanpustieM. CBOWCTBA TPOIYKTa W UX
otieHkH. OOBEKTUBHBIE CBOMCTBA TpoaykTa. [lo3unmonupoBanue npoaykra. [lo3uimonupoBanue B
co3HaHuU oTpeduTens. KoHKypeHTHOE TO3UITMOHIPOBaHKe. TOBApHBI aCCOPTHMEHT.

4 O0beM yueOHOH TUCHMILINHBI

Bup y4yedHoii padoThl O6nem AnCHANIHHEL
3E Akal. 4 AcTp. 4
O0mas Tpy10eMKOCTb IV CHUIITHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,88 32 24
Jlexun 0,44 16 12
[TpakTnueckue 3anstus (I13) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTUYECKON OATOTOBKU 0,44 16 12
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CamocTosiTeibHasi padoTa: 1,12 40 30
KoHTakTHas camocTosaTeNbHas paboTa 0,2 0,15
1,12
CaMocTosATeIbHOC U3YUCHUE PA3/ICIIOB , 398 29,85
TICIIATUIHHEI
Buj1 H”TOr0BOr0 KOHTPOJISI: 3auer

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI TEXHOT€HHOI'0 PUCKa)

1 Heab aucuumimHbl — GOPMUPOBAHKUE KOMIUIEKCA 3HAHUMN, MO3BOJIAIOLIUX OLIEHUTH
PHCKH OT XO35IIICTBEHHOH JIEATEIFHOCTH YEJI0BEKA M COITYTCTBYIOIINX €i (PaKTOPOB XUMHUECKOTO
U (DU3UYECKOro BO3JICHCTBUS, a TaKkKe MPEUIOKUTh HOBBIE MPOLECCHI, O3BOJIAIOMINX CHU3UTh
TEXHOTEHHBIN PHUCK U yIIepO OT HEro.

2 B pe3ysabTaTe N3y4eHHs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEH:

Obaaoams clieqyOmUMU KOMIETSHIIMSIMU U HHINKATOPAMH UX JOCTUKECHHUS:

VYK-1.1, YK-1.2, YK-1.3, VK-8.1, YK-8.2, VK-8.3, T11K-3.1, [1K-3.2, [1K-3.3, I1K-4.1, TIK-
4.2, 11K-4.3.

3uams:

—  BUABI (HaKTOPOB BPEIHOTO BO3ICHCTBHUS;

—  KIacCU(UKAIUIO, UCTOYHUKH U OOBEKTHI PHCKOB;

— OCOOCHHOCTHM PHCKOB XHMHUYECKOT0 M (DU3MUECKOTO (B TOM YHCIE PaIHAIllIOHHOTO)
BO3JECHCTBUS HA YEIOBEKA U OKPYKAKOLIYIO CPEY;

—  OCHOBHBIEC KOHIEMIIUU YIPABICHUS pPUCKAMU;

—  KOJINYECTBEHHBIEC METOJIbl aHAJIM3a PHUCKA.

Ymemy:

— onpeaenars BAK, ;. XUMHUECKUX COEUHEHU;

— onpeaenarb X1 1K eop. XHMUUYECKUX COETMHEHU;

—  paccuyuThIBaTh aKTUBHOCTh PAJMOAKTUBHOIO MIpENapara;

—  paccUMThIBaTh MHANBUIYAIbHBIA PUCK HA OCHOBE CTATUCTHUUECKUX JTAHHBIX.

Braoems:

—  METOJUKON YKPYIMHEHHOH OILIEHKH SKOJOr0-dKOHOMUYECKOro yiiepda OT 3arps3HeHus
OKPY’KaIOIEeH Cpeabl MPEATPUITHEM.

3 Kparkoe conep:kanue IHCHUTIIHHBI

Pazoen 1. Toxcuxonoaus u xumudeckuti puck.

Hcrounnku CymecTBOBaHMS >KW3HU Ha 3emiie. KpyroBopoThl BELIECTB B IPHUPOIE
(OMOreoXMHUYECKUE IIUKIIbI).

daxTopsl BpeqHOTo Bo3AeicTBHs. Oco00e MECTO XMMHUECKUX HAyK B OMMUCAHUH BPETHOTO
BO3JECHCTBUS. YUYEHUE O BPETHOM JICHCTBUU BEUIECTB.

Tokcukonmorusa. HampaBnenuss Tokcukonoruu. Bpennoe BemecTtBO. Db ekt
BO3JICUCTBUS BEIIECTB: KCEHOOMOTHKH, 3aMEHSEMBbIE BEIIEeCTBA. TOKCHYHOCTh W OIACHOCTb.
Knaccudukanus Bpeansix BemiectB. LDso, LCso. KpuBast «m1o3a — apdext». Mexanusm neictBus
BpeIHBIX BelecTB. Pa3bl BO3IEHCTBHS BPEIHBIX BEIIECTB.

Tokcukomertpus. [loporoBast u 6ecrioporoBasi KoHuemniuu. ['omeocta3. ObpaTHast CBsI3b.
TonepaHTHOCTb.

IAK. ITAK.c., TAKwp., ITAKp 5., BAK, 5., IIIKs, TIIK, <., BITIK, XTIK, BII.

DOMIMpUYecKHe MpaBuila OUEHKU TOKCUYHOCTH coequHeHH. OCOOEHHOCTH MOBTOPHOIO
BO3/ICHICTBUS BPEIHBIX BEIIECTB: ajantaius, kKymymsus. CencuoOmnmsanus. KomObuHupoBaHHoe
JIEHCTBHUE BPEIHBIX BEIIECTB: CYMMAIIHs, CHHEPTHU3M, AHTarOHU3M.

XUMHUYECKUE OIMACHOCTU. XUMHUYECKHE OMACHOCTU HOBBIX TEXHOJOTUH. OmnacHOCTH
HAHOTEXHOJOTH. J[eMCTBUS O CHUKEHUIO XUMUYECKOT0 PUCKA.

Pa3zoen 2. Honuzupyrowee uziyuenue u paouayuoHHblil puck.
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Knaccudukanms wznyuennit. Knaccudukamuss moHU3Mpyrommx wu3iaydeHuid. Hykmu.
W3oTombl, n300apel, u30TOHEL. PagnoaktuBHOCTh. CTaOWIBHBIC M PAAUOHYKIUABL. MCTOYHUKHN
pagvoHyKIuI0B. PaavoakTuBHbIM  pacnad. Tumbl  paanoakTHBHOrO  pacmaja. 3akoH
PaAMOAKTUBHBIX CMeIIeHUN (mpaBuiio paauoakTuBHbIX cmemennit Cogaun u  Dashca).
PannoaktuBnbie psabl. [IpoHnkaromas crnocoOHOCTs HOHU3UPYIOMIUX U3TYYCHHH.

3akoH paauoakTuBHOro pacnaga. [locrossHuas pacnana. Ilepuon nonypacnana. Cpengnee
BpeMs1 ’KU3HU. AKTUBHOCTb.

Henenue spep. SnepHeie nenHsle peakuuu. SAnepHsiii B3pbiB. Kpurnueckass wmacca.
[Topaxkaromue GhakTopsl SAACPHOTO B3phIBa. SnepHblil peakTop. [IpupoaHbli saepHbI peakTop B
Oxy10. AtomHast snektpoctanius. Dddexr BaBunosa — UepeHkosa.

DddekTsl TeUCTBUS HOHU3UPYIOIMUX H3aydeHuid. [lornomennas n103a. DKCIO3UITMOHHAS
no3a. DKBUBaNeHTHas n03a. DddekruBHas skBuBajeHTHas 103a. KomnexktuBHas >QexTrBHAs
SKBUBaJIEHTHas 103a. [IpenensHo nomycrumas no3a.

Paszoen 3. Ananuz puckos.

YcroliuuBoe pa3Butue u OezomacHocTh. OmacHOCTh. TakCOHOMHS OMACHOCTEH.
Knaccudukanus puckoB. I[lpupomueiii puck. TeXHOTGHHBIM pHCK. PamualMoOHHBIN pPHCK.
Xumnueckuil puck. OCHOBHBIE TPUHUUIIBI OLIEHKU PUCKA BO3EUCTBUS XUMUUYECKUX COCTMHEHUM.
XHUMHUYECKUH KAHIIEPOT€HHBIA PUCK. XMMHUECKUI HEKAHLIEPOT€HHBIA PUCK.

Knaccudukanus ypoBueit pucka. LleneBoit puck. KonnuecTBeHHbIE METOIbI aHATU3a
pucka. JlepeBo coObITHil. [lepeBo 0TKa30B.

NunuBunyansHelii puck. KosnektuBHbli puck. CouuanbHblii puck. [loTeHumanbHbI
TeppUTOpUATBHBIN pruck. PoHOBBIN puck. KoHnenmus abcomoTHOM Oe3omacHocTH. KoHmenus
npuemiiemMoro pucka. KpymnHele TexHoreHHble KaTacTpodsl. OlieHKa, aHaIU3 U yIpaBleHUE
PHCKOM.

4 O0bem yueOHOH TUCHMILINHBI

Bup yueoHoii padoTnl Obbem ancuum LI
3E Akan. 4 Actp. 4
O01mast Tpy10eMKOCTh TUCHUIIHHBI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOPHBIE 3aHATHSL: 0,88 32 24
Jlexmun 0,44 16 12
[TpakTnueckue 3anstus (I113) 0,44 16 12
B TOM 4ucIe B popMe MPAKTUYECKON OTOTOBKU 0,44 16 12
CamocrosiTesibHas padora: 1,12 40 30
KoHTakTHas camocTosTeNbHas paboTa 0,2 0,15
CaMocCTOATEIbHOE N3YUYEHHE PA3ICIIOB 1,12 398 29 85
JUCITUTUTAHBI
Buj1 MTOroBOro KOHTPOJISI: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«IIpupogononb3oBaHne»

1 Heab nucuMnanHbI — GOPMUPOBAHUE Y CTYJIEHTOB CUCTEMHOI'O MBILIUIEHUS B 00J1aCTH
U3y4eHHs B3aMMOICHCTBHSI 00IIecTBa M MPUPO/IbI, 00ECTIEUMBAIONIET0 KOMIUIEKCHBIM MOIX01 K
aHaJIU3y NMpoOJEM COBPEMEHHOTO MPHUPOAONONIB30BAaHUS C MO3MIMHA HICOJIOTUH YCTOWYHUBOTO
pazButusa. CTpyKTypa AHUCHUIUIMHBI OTPaXaeT KOMIUIEKCHOCTb, MEXIWCLUUIUIMHAPHOCTD U
MHOTOIIJIAaHOBOCTh MPOOJIEM MTPUPOAONOIB30BaHUS U TIOJIXOJI0B K UX PEIICHUIO HA COBPEMEHHOM
JTarmne.

2 B pe3yabraTe H3y4eHHs] JUCHHUILINHBI 00y4aI0IIUICS TOJIKEH:

Obaaoams clieqyOmUMU KOMIOETEHIIMSIMU U HHIUKATOPaAMH UX JOCTUKEHHUS

YK-1.1, YK-1.2, VK-1.3, VK-8.1, YK-8.2, VK-8.3, [IK-3.1, IIK-3.2, [IK-3.3, IIK-4.1, IIK-
4.2, 11K-4.3.
3uams:

154



—  OCHOBHBIC 3aKOHOMEPHOCTH (YHKLIMOHHUPOBAHUS T€OCUCTEM M (PAKTOPBI, OMpPEIEISIONINe
BO3MO>KHOCTb MCIIOJIb30BaHMsI U IEHHOCTDH IIPUPOIHBIX PECYPCOB;

— OCHOBHBIE 3aKOHOMEPHOCTM B3aMMOOTHOIIEHHUH YEJIOBEYECKOro OOILIECTBA M MPUPOJBL,
npoOJeMbl M OCHOBHBIE TEHIEHLMH 3TUX B3aUMOOTHOIIEHMH Ha COBPEMEHHOM JTare
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

— TPUYMHBI U COJCpPXKAHHWE COBPEMEHHOTO SKOJOTHYECKOro KpH3Hca, Treorpaduueckoe
pacripeielieHUe ero NposIBIEHUH, UMETh IIPEICTABICHHUE O ITyTAX BBIXOAA;

—  KJacCU(pHKAIMM TNPUPOIHBIX PECYpCOB, HMMETh IpPEICTABICHME O  IPHHLMIAX
pecypcoo0opoTa U CHCTEMHOM aHAJIM3€ PECYPCHOrO NMOTEHIMAIA TEPPUTOPHH;

— coaepkaHue TeorpapuyecKux, OKOJOTHUECKUX, TUTUECHHUYECKUX, TEXHOJIOTHYECKHUX,
9KOHOMHYECKUX, IPABOBBIX ACIIEKTOB OXPaHbl OKPYKAIOLIEH CPeIbl.

Ymemo:

—  IPUMEHATH IOJYYEHHbIE 3HAHUS B 00JACTH NPUPOJONOJIb30BAHUS B IIPOLIECCE M3YyUEHUS
0COOEHHOCTEH  HPUPOJAHBIX M  M3MEHEHHBIX  4YEJOBEKOM  JIaHAMA(TOB  pa3HbIX
reorpaMuECKUX PEeruoHOB;

— paccMarpuBaTh KOHKPETHBIE NYTH pPEIIeHHS NpoOIeM OXpaHbl MPHPOIBI B Pa3IUYHBIX
reorpapuuecKrux U SKOHOMHUYECKUX YCIOBHUSAX;

— IpPUMEHSTHb I[IOJIyYEHHBIE JaHHbIE B IIpolecce JanbHeWled y4yeObl, NpU H3Y4YEHUU
npodecCHOHATIBHBIX U MPO(UIBHBIX TUCUUIUIMH, U B OyTylIel NPaKTHYEeCKOH AeATeIbHOCTH.

Braoemy:

— 0a30BBIMU TEOPETHUUECKUMHU 3HAHUAMHU B 00JIACTH MPUPOAOIOJIB30BAHNUS;

—  MeToJaMH HICHTH()UKALUY JIOKATBHBIX SKOJIOTUYECKHUX MPOOIIEM, OLIEHKH X 3HAYNMOCTH H
CTETIEHU OCTPOTHI.

3 Kpartkoe conep:kanue JMCHUILTHHBI

Beeoenue, ocnosnvle nonamus.

Hcxonnple mNOHATHS: MNpUPOAA, OKpYXKarollas cpeaa, oXpaHa IpUPOAbI, OXpaHa
OKpY’Karolled cpefbl, NPUPOAONOIb30BAHUE, SKOJIOTHA. OKOJIOTHYECKHe, Treorpaduyeckue,
HKOHOMUYECKHUE, FOPUIUUECKHE, TEXHUUECKNE U TUTHEHUYECKUE acTIeKThl IPUPOI0NOIb30BaAHUS.

Paszoen 1. Ilpupooononvzosanue.

1.1. OcHOBHBIE 3Tanbl Pa3BUTHUS TPUPOIONIOIH3OBAHMSL.

VYuenue B.M. Bepnaackoro o 6uocdepe. IIpuponononb3oBaHue IOMHIYCTPUANBHBIX,
MHAYCTPUAJIbHBIX U MOCTUHIYCTPUAIBHBIX OO0IIECTB. Buabl mpupoononb30BaHus: peCypCHbIe
(3emMJIenonb30BaHue, HEAPOIOJIb30BAaHUE, BOJOMOJIB30BAaHUE, JIECONMOIb30BaHUE M [1p.);
dbyHKIMOHATbHBIE (TIOMCKH, pa3BeaKa, M00bIYa, 3aroToBKa, NepepadoTKa, MPOU3BOJICTBO,
notpelieHue, pacipeaesieHue, yTuin3amnus u Jp. ).

[lonsiTe  TpaAMLMOHHOTO  MpHUpoAonosb30BaHusA.  CucTeMbl  TpaJWLMOHHOIO
IIPUPOIONOIL30BaHus B Poccun.

OcHOBHbIE 3Talbl MPHUPOJONOJIB30BAHUS, CBSI3aHHBIE C MCIOJIB30BAHUEM pPa3HBIX
UCTOYHHUKOB 3HEPruy. DBOJIIOLMSA MaTepHaJIbHOIO OOMEHa MEXAY OOILEeCTBOM M IMPHUPOIOH.
TenneHunn B WM3MEHEHHWU OTHOIIEHHS K mpupone. CoOblTHs HOBEHIIEro BpeMeHu B cdepe
IPUPOJONOIb30BaHUs (HAYUYHO-TEXHUYECKUH MpOrpecc, U3MEHEHUs1 B KaueCTBE OKpY’Karolen
cpebl).

[Ipuponononp30BaHne KaK CUCTEMA YEIOBEUECKOHN AESITEIBHOCTH, BO3IEHCTBYIOIIEH Ha
OKPY’KaIOLIYIO Cpeay.

1.2. buocdepa u ee cocTapistomue.

OcHoBHble OHATUSA. buocdepa kak camoperyaupyemasi 1 cCaMOpa3BUBAIOIIASCS CHCTEMA.

[IpencraBnenne o0 OrpaHUYEHUH UYMCIEHHOCTH YEJIOBEUECTBA B CBS3M C IpelesiaMu
eMKkocTH 6nochepsl. Pa3HooOpasue THIIOB 3KOCHCTEM B IPOCTPaHCTBE OMOC(Ephl U ee yacTel Kak
yCIIOBHE COXpPaHEHUs1 paBHOBECHUS. DKOCHCTEMBI M MECTO B HUX 4enoBeka. Hecymas crnocoOHoCTh
HKOCHCTEM; OIyCThIHUBaHHE, 00€3JIECEHUE U JPyTUe SBJICHUS UX JAerpalaliu.
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BunoBoe pa3zHooOpa3ue OHMONOTMYECKHMX BHJOB KaK YCIOBHE HOPMAJIbHOIO
(YHKIMOHUPOBAHUS U PA3BUTHUS dKocHcTeM. HeraTuBHBIE MOCIEICTBHS YMEHBIICHUS BHIOBOTO
pazHOOOpa3usl.

Pasoen 2. Ilpupoono-pecypchobiii nomenyuai.

2.1. Ilpupoaubie pecypchl U PECYPCHBIE IIUKIIBI.

[lonatne u xiaccupukanuu TPUPOAHBIX pecypcoB. Kiaccupukanum mnpUpoIHBIX
pPECYypcoB 1O HCTOYHHKAM U MECTOIOJIOKEHHUIO, THIOJOTHYECKOMY U XO3SHCTBEHHOMY
IIPUHIUIIAM U OTHOCUTEIIBHOM BaKHOCTU. YacTHbIE M MHTETpalIbHBIE pecypcehl. McueprnaeMocTs,
BO300HOBHMOCTb, BOCIIOJTHUMOCTb ¥ 3aMEHUMOCTh PECYPCOB.

IIpuponHo-pecypcuslii  noreHuman. Ilytm  coxpaHeHMss — IPUPOJHO-PECYPCHOrO
MOTEHLIMaNA.

[TpyHIMIBI U1 METOJBl PALIMOHAIBLHOTO MCIIONB30BAHUE U BOCIIPOU3BOJICTBA IPUPOIHBIX
pecypcoB. DKOHOMUYECKHE U DKOJIOTUYECKUE aCIIEKThI OLIEHKH IPUPOIHBIX pecypcoB. KaTeropuu
3aracoB IOJIE3HBIX HCKONAeMbIX. ['eosornueckne M 3KOHOMUYECKHE ACHEKThl MHUHEpaIbHO-
ChIpBEBOI1 po0sembl. [IpUHINIT TIIATHOCTH UCIIONB30BAaHUS IPUPOIHBIX PECYPCOB.

PecypcHble IUKIIBI, HX KITACCHU(PUKAIIHSL.

2.2. CymHOCTb U MPHUHIIUIIBI TEPPUTOPUATIHHOTO MTPUPOAONOIB30BAHUS.

Otpaciay npupoAOIONb30BAHUS U UX Pa3MEILICHHE B 3aBUCHUMOCTH OT IPUPOJHBIX M
COLIMATIbHO-9KOHOMHMYECKUX ycIoBH. ONTHUMalbHOE COYETaHHEe MHTEHCUBHBIX U SKCTEHCUBHBIX
oTpaciiel KaK MPUHIUI TEPPUTOPUATILHON OpraHU3aluy PUPOIONI0Ib30BaAHMSL.

@opMBbl TEPPUTOPUAIBHON CTPYKTYphl W YpPOBHU TEPPUTOPHUAIBHOM OpraHU3aluu
IIPUPOIONOIIb30BaHus. THIIBI pErHOHAIIBHON OpraHU3alui IPUPOI0N0Ib30BaHus, Pernonanbabie
9KOJIOTO-PeCypCHBIE MPOOIeMbl IPUPOIOTOIB30BAaHUS U UX KapTorpadupoBaHue.

Paszoen 3. Ilpobremvl payuonanbho2o npupooonoib308anusl.

3.1. IlocnencTBus BO3ACHCTBUI HA OKPYKAIOLLYIO CPEAY.

[Ipomiecchl  aHTPOTIOreHHOTO BO3ACHCTBHSL Ha Oumochepy Ha TI00aIBHOM YpOBHE,
PErHOHAILHOM W JIOKAJIbHOM Maciutabax. Pa3nuums u B3aMMO3aBUCHUMOCTH STHUX IMPOIIECCOB.
['nmo0anbHble, pETMOHAJIbHBIE U JIOKAJIbHbBIE SKOJIOTHUECKHUE MpobaeMsbl. VIcTopust U MPUYHMHBI UX
BO3HUKHOBeHUs. [lyTu pemenus.

3.2. DKOJIOTUYECKUE KPU3UCHI.

DKOJIOTHYEeCKHE KPU3UCHI MPOIJIOro U UCTOPUS OCMBICICHHS SKOJIOTHYECKUX MPOOIIEM.
Ponb sxonornueckux Kpu3ucoB MpOIUIOTro B HCTOPpUUECKOM Mpolecce. KpaTkas uctopust oxpaHsl
npuponsl B Poccun. CoBpeMeHHOE COCTOSIHUE Ka4eCTBA OKPYKAIOLIEH Cpeabl.

MecTo u posib HayKH, KyJbTypbl 1 00pa30BaHMsI B IPUPOIOIIOIB30BAHUH.

3.3. OCHOBBI 3aKOHOJIATEIBCTBA B 00JIACTH MPUPOJIOTIOIB30BAHUS.

Cucrema 3KOJOTMYECKOIO MPHUPOJHOTO 3aKOHOJATENbCTBA. ODKOJIOTMYEecKas (QYHKIUS
rocynapctsa 1 nmpaBa. CyObeKT, 00BEKT U MpeAMET 3aKOHOAATEIBHOTO MPUPOJOOXPAHUTEIIBHOTO
npaBa B P®. OcHoBHble pa3nensl 3akoHa «O0 oxpaHe okpyxkawmieil cpenb». [IpaBoBoe
oOecrieyeHue sKosIornyeckoro KoHTpois. Corpyanuuectso Poccuiickoii denepannu ¢ qpyrumu
CTpaHaMu B 00JacTH NMPUPOAOI0Ib30BaHUsl. OCHOBHbIE HOPMAaTHUBHO-TIPABOBBIE JJOKYMEHTHI 110
UCTOJIb30BaHUIO TPHPOJHBIX PECYPCOB M OXpaHe OKpyxarouie cpenasl. Ciyx6a oXxpaHbl
OoKpyxaroieit cpenst PO.

Me:xyHapoHbIE TPAaBOBBIE HOPMBI, KOHBEHIIMM M COIJIALLEHUS IO HMCIOJIb30BAaHUIO
MIPUPOJIHOM Cpebl U pecypcoB. MexTyHapoIHbIE OPraHU3alMKi U IPOrpaMMBbI 0 KOOPIMHAIIUN
JEATENIBHOCTH TOCYIAPCTB MO0 OXpaHE OKPYXKAIOUIEH Cpebl U paliOHaIbHOMY HCIOJIb30BaHUIO
MIPUPOJIHBIX PECYPCOB.

4 O0beM yueOHOH TUCHMILINHBI

Buna yueOHo# padoThI O6nem AnCHANIHHEL
3E Akal. 4 AcTp. 4
O01mas Tpy10eMKOCTb IV CHUILTTHHbI 2,0 72 54
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 0,88 32 24
Jlexun 0,44 16 12
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[Tpaktuueckue 3ausrtus (I113) 0,44 16 12
B TOM 4YHCJIe B (hopMe IPAKTUUECKON MOATOTOBKH 0,44 16 12
CamocrosiTeibHas padoTa: 1,12 40 30
KoHTakTHas camocTosTenbHas paboTa 0,2 0,15
CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNioB 1,12 39,8 29 85
JCIIATUTHHBI
Buj1 H”TOroBOro KOHTPOJIS: 3auer
5.4 IlpakTuka

AHHOTaNuA padoyeil MporpaMMbl Y4eOHOH NPAKTHKU: 03HAKOMUTEIbLHON NPAKTHKHU

1 Heap y4eOHOII NPAKTHUKH: O3HAKOMHUTEJIbLHOH NPaKTHKH (Dajee —
03HAKOMMHTEJIbHAs MPAKTUKA) — TIOJIYYCHHE CTYJICHTAMU OOIIMX MPEACTABICHUI 00 OCHOBHBIX
nepeienax TEeXHOJOTHH BBICOKOTEMIIEPATypHBIX (YHKUMOHAIBHBIX MarepuaioB (BOM),
3HAKOMCTBO C pa0OTON MPEANPHUATHN U TEXHOJIOTHYECCKUX JTMHUI 10 U3TOTOBJICHHUIO U3/ICIUN U3
ATUX MAaTEpPHAIOB, a TAKXKE MOJIYYCHHE MEPBUYHBIX MPO(PECCHOHAIBHBIX YMEHUH M HABHIKOB
IyTEM CAMOCTOSITEJILHOIO TBOPYECKOTO BBIMOJHEHUS 3a/1ay, [OCTABJICHHBIX MPOrpaMMOn
MPaKTUKH.

2 B pe3yJbTare NpOX0:KIeHUSI 03HAKOMHUTEIbHOM MPAKTUKHU 00YUYAIOLIHIiCS 10/I2KEH:

Obaaoams clieqyomUMU KOMIETSHIIMSIMA U HHIUKATOPAMH UX JOCTUKCHUS:

VK-1.1, VK-1.2, VK-1.3, VK-2.1, VK-2.2, YK-2.3, YK-3.1, YK-3.2, VK-3.3, VK-4.1,
VYK-4.2, YK-4.3, YK-5.1, YK-5.2, VK-5.3, VK-6.1, VK-6.2, YK-6.3, YK-7.1, VK-7.2, YK-7.3,
VK-8.1, YK-8.2, YK-8.3, VK-9.1, VK-9.2, VK-9.3, YK-10.1, YK-10.2, VK-10.3, YVK-11.1,
VYK-11.2, VK-11.3; OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK-9.1,
OIIK-9.2, OIIK-9.3, OIIK-10.1, OIIK-10.2, OIIK-10.3, OIIK-11.1, OIIK-11.2, OIIK-11.3,
OIIK-12.1, OIIK-12.2, OIIK-12.3, OIIK-13.1, OIIK-13.2, OIIK-13.3, 14.1, OIIK-14.2,
OIlK-14.3; [IK-1.1, I1K-1.2, T1K-1.3, TIK-2.1, T1K-2.2, TIK-2.3, [1K-3.1, I1K-3.2, [1K-3.3, I1K-4.1,
I1K-4.2, I1IK-4.3.

Bnameo:

— ocHoBHBIE BUAEI BOM m u3nennit Ha X OCHOBE;

—  OCHOBHBIE CIIOCOOBI U TEXHOJIOTUYECKUE MapaMeTpsl Mpou3BoacTBa BOM u uznenuii Ha ux
OCHOBC;

—  TOPSJOK MPOBENIEHUs U 00eCTIeUeHNs HayYHO-UCCIIEIOBATEILCKUX Pa0OT C UCIIOIh30BAHUEM
COBPEMEHHBIX TEXHOJIOTUM.

Ymems:

—  OmOpenaelisITh BUJ M HAa3HAYEHHE OCHOBHBIX arperatroB /s npous3BoacTsa BOM u uznenuii Ha
HX OCHOBE;

—  OCYIIECTBISITH MMOUCK, 00pa0dOTKY U aHAIIN3 HAYYHO-TEXHHUUECKON HH(OpMALIUU 11O TPOQUITIO
IIPOWJICHHOM IPAKTUKH, B TOM YHMCIIE C IPUMEHEHNEM Internet-TexHoIorui;

Braoemy:

—  KOMIUIEKCOM NEPBOHAYAIBHBIX 3HAHUW U MPEJCTABIEHUN O Tpou3BoacTBE BOM u nzgenuit
Ha UX OCHOBE;

—  CIOCOOHOCTBIO M TOTOBHOCTHIO K HCCIEAOBATEIBCKON MEATETbHOCTH 10 MPOdUITIo
M3y4aeMoil mporpamMmbl OakanaBpuaTa;

—  HaBBIKAMHU H3JI0KCHHUS IIOJYYEHHBIX 3HAHUM B BHJE OTYETAa O MPOXOXKIACHUU IPAKTHKH,
ONMCAaHUS HMCXOJHBIX MAaTEPUAJIOB, TEXHOJIOTMYECKOW CXEMbl IPOM3BOJCTBA, KOHTPOJIS
Ka4yecTBa rOTOBOM MPOIYKIUH.

3 Kparkoe coaep:kaHne 03HAKOMHUTEJIbHON NMPAKTUKHA

157



Pa3zoen 1. O3HaKoMIICHHE C UCTOPUEH TPOU3BOACTBA CHIIMKATHBIX MATEPHAIIOB M H3JICITHIA
Ha UX OCHOBE, MPHPOJHBIMU MaTepHallaMH, HCIIOJIb3YEeMBIMH ISl 3TUX 1ejeid. O3HaKoMIIEHHUE ¢
OCHOBHBIMHM TEXHOJOIMYECKMMHU CTaJusMHU M crnocobdamu mnpousBoactBa BOM, coiictBamu
u3genuii m oOnacTsAMM MX TNpUMEHeHUs. llpuHIMNUanbHAs TEXHOJOTHYECKash CcXema
IIPOM3BOJICTBA POJYKLIUH.

Paszoen 2. OcHOBHbBIE IPOU3BOJCTBEHHBIE IPOLIECCH B COOTBETCTBUHU C TEXHOJIOIMUECKON
cxeMoi mpeanpusaTus. KoHTposbs kauecTBa roTOBOM NPOAYKLIUH.

Pazoen 3. Cucremarmzamusi Marepuaia, TMOArOToBKa ordeta. OO0oOIeHHE U
cucTeMaTH3alMs JaHHBIX 10 TEXHOJOIMHM HPOM3BOJCTBA, HPUMEHSEMOMY OOOpYIOBAHUIO,
BBIITYCKaeMO# MpeanpusTHEM HPOIYKIIMH, MeToaM U (opmam KoHTposis npoaykuuu. [louck u
cOop HenoCTaroIMX AaHHBIX. O3HAKOMIIEHHE C NEPCHEKTHUBHBIMU Hay4YHBIMHM pa3paboTKamMH B
obmacti co3nanuss U npumeHenus BOM. Ilocemenue HaywHbIX Jabopatopuili kxadeap u
3HAaKOMCTBO C OpraHu3anued paboThl B HccliefoBaTenbckoi jabopatopuu. Iloaroroska u
HalMCaHUE OTYETA.

KonkperHoe copepkanue yueOHOM MPaKTUKU ONpeIesIeTCsl UHANBHUIYalbHbIM 3a/laHUEM
00y4aromerocsi ¢ y4eToM MHTEPECOB M BO3MOXKHOCTEW Kadeapbl WM OpraHU3aliH, Iie OHa
npoBoauTcs. HaAMBHyanbHOE 3a/1aHue pa3padaThIBaeTCs 10 NPOQHIII0 H3ydyaeMOl pOrpaMMbl
OakanaBpuaTa ¢ y4eTOM TEMaTHKH BBIITYCKHOW KBaTHU(UKAIIMOHHON pabOTHI.

4 O0beM 03HAKOMHUTEIbHON NPAKTHKHU

Buj yueOHoii padoThl Obnem npakTiku
3E AKkajn. u Actp. 4

O01mas Tpy10eMKOCTh IPAKTHKH 3 108 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
[Tpaktnueckue 3austus (I13) 1,33 48 36
B TOM 4HCIIE B popMe MPAKTHUECKON OTOTOBKH 1,33 48 36
CamocrositesbHasi padora (CP): 1,67 60 45
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,3
CamMocTosATEIbHOE OCBOEHUE 3HAHUM, YMEHUI U 1,67 59.4 447
HaBBIKOB 110 IPOrpaMMe NMPaKTHUKU ’ ’
B TOM yHcJie B (hopMe IPAKTUUECKON OJITOTOBKU 1,66 59,4 44,7
Bua kouTpoJs:

Bu HTOroBOro KOHTPOJIA: 3auer ¢ OLEHKOIA

AHHOTaNus padoyeil MPOrpaMMsbl MPOU3BOACTBEHHON MPAKTUKU: TEXHOJIOTMYECKOI
(MIPOEKTHO-TEXHOJIOTNYeCKOI) MPAKTUKHA

1 IHear npou3BOACTBEHHOH  MNMPAKTHUKH:  TEXHOJOTHYeCKOW  (NMPOEKTHO-
TEXHOJIOTHYECKOil) MPAKTUKH — TIOyUYeHUE CTyeHTaMH OOIINX MPEACTABICHHUI O MPUHITUIAX
MPOEKTUPOBAHUSA M OpPraHU3alUU JIESITEIbHOCTU MPEANPUITUNA U TEXHOJOTHUECKUX JUHUW IO
W3TOTOBJICHUIO M3JENUI U3 BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHAIBHBIX MaTepuanoB (BOM), a
TaKKe TMOJIydYeHHE UMM TMPOPECCHOHAIBHBIX YMEHHMM W HABBIKOB IYTEM CaMOCTOATEIHBHOTO
TBOPYECKOTO BBITIOJIHEHMS 3a/1a4, IIOCTABJIICHHBIX IIPOrPaMMOM MTPAKTUKH.

2 B pe3yabrare NpOM3BOJACTBEHHON NPAKTHKHU: TEXHOJOIMYeCKON (IIPOEKTHO-
TeXHOJOTH4eCKOi) MPAKTUKHU MPAKTUKHU 00y4AIOIIMICH TOJIKEH:

Obnadams CIETYyIONTUMA KOMITETCHIIMSIMA U UHIMKATOPAMH MX JOCTHKCHHS

VK-1.1, VK-1.2, VK-1.3, YVK-2.1, YK-2.2, YK-2.3, YK-3.1, YVK-3.2, VK-3.3, YK-4.1,
VK-4.2, VK-4.3, YK-5.1, VK-5.2, VK-5.3, YK-6.1, YK-6.2, YK-6.3, YK-7.1, YK-7.2, YK-7.3,
VK-8.1, VK-8.2, VK-8.3, YK-9.1, VK-9.2, VK-9.3, VK-10.1, VK-10.2, YK-10.3, YK-11.1,
VK-11.2, YK-11.3; OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-3.1,
OIIK-3.2, OIIK-3.3, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-5.3, OIIK-6.1,
OIIK-6.2, OIIK-6.3, OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK-8.1, OIIK-8.2, OIIK-8.3, OIIK-9.1,
OIIK-9.2, OIIK-9.3, OIIK-10.1, OIIK-10.2, OIIK-10.3, OIIK-11.1, OIIK-11.2, OIIK-11.3,
OIIK-12.1, OIIK-12.2, OIIK-12.3, OIIK-13.1, OIIK-13.2, OIIK-13.3, OIIK-14.1, OIIK-14.2,
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OIIK-14.3; [1K-1.1, I1K-1.2, TIK-1.3, [1K-2.1, [1K-2.2, TIK-2.3, [1K-3.1, I1K-3.2, TIK-3.3, [1K-4.1,

[1K-4.2, T1IK-4.3.

3nams:

— TNPUHLMIIBI YNPABJIEHUS OCHOBHBIMU TEXHOJOIMYECKHMMM IPOLECCAMH IMPOMBIIUIEHHOTO
IPOM3BOJICTBA;

— T[PUHLMIIBL  pa3MEIIeHMs, pPEeXKUMbl (YHKIMOHUPOBAHUS, pErjJaMEeHT M IOPAIOK
00CITy’)KUBaHUSI OCHOBHOT'O TEXHOJIOTUIECKOTO 000pyI0BaHHUS.

Ymems:

—  BBIIOJHATh OCHOBHBIE TEXHOJOIMUECKHE PAaCYeThl MPU MPOEKTUPOBAHMM U OpraHu3aluu
npousBoacTBa BOM;

—  HCIIOJIb30BaTh HOPMATUBHBIE JJOKYMEHTBHI IO KaueCTBY, CTAHJAPTU3AIMH M CepTHPHUKAINN
TEXHOJIOTUYECKUX IIPOLIECCOB, IPOAYKTOB M U3JIEJINH, JIEMEHTHI SKOHOMUYECKOT0 aHaIN3a B
IIPAKTUYECKOU JEATEIbHOCTH.

Bnaoemn:

— HaBbIKAMHM PabOThl ¢ HAayYHO-TEXHWYECKOH, CIPaBOYHOM JMTEPATYpOH M 3JIEKTPOHHBIM
pecypcaMu MO0 TEOPETUYECKUM M TEXHOJIOTMYECKUM acCIleKTaM Mpou3BoacTea BOM;

—  CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIIECTBIISATH TEXHOJIOIMUYECKUN TPOLIECC B COOTBETCTBUH C
periaMeHToM;

—  HaBBIKAMH H3JI0’KEHMsI [TOJyYSHHBIX 3HAaHUH B BU/I€ OTUYETA O MPOXOXKJCHUN IPAKTUKU.

3 Kpartkoe cogep:xaHue TeXHOJOTNYECKON NMPAKTHUKH

Paszoen 1. O3HakOMJIEHHE C TEXHOJIOTMENW MPOU3BOACTBA U CTPYKTYPOI MPEANPUATHUS 110
npou3BoacTBy BOM. OO6mas xapakrepuctuka mnpennpusatus. Homenknatypa U 00beMbl
BbIIyCKaeMoll npoaykuuu. Merton npousBoicTBa. CTpyKTypa NpEINpHUsITHS, OCHOBHBIE
IIPOM3BOJICTBEHHBIE 11€Xa U OT/IEICHUS.

Pazoen 2. VI3yueHne OCHOBHBIX TEXHOJIOIMUYECKHX MPOLIECCOB, TApaMETPOB U METOJIOB MX
peryi1upoBaHusl HA KOHKPETHOM IMpPEANpUATHH 110 npou3BoAcTBY BOM. OcHOBHBIE IapaMeTphl
IPOM3BOJICTBEHHBIX IIPOLIECCOB U PAOOTHI TEXHOJOTHUECKOro 000py1oBaHUs. MeTo1bl KOHTPOJIS
U YIIpaBJIEHUS TEXHOJIOTMYECKUMH MIPOLIECCaMHU.

Paszoen 3. Cucremaruszauuss Marepuana, TMOATOTOBKa oTdera. OO0oOueHne U
CUCTEMATH3alMsl JIaHHBIX 110 CTPYKTYpe, TEXHOJOTMH IMPOU3BOJICTBA, IMPUMEHSIEMOMY
obopynoanuto. [Touck u c60p HepocTaroNMX AaHHBIX. [IoAr0TOBKA U HaMKMCaHUE OTYETA.

KonkpeTtHoe coaeprkanue yueOHOM NpakTUKU ONpeAesieTcs] UHIMBUYaIbHbIM 3aJJaHUEM
00yyYaromerocsi ¢ y4eToM MHTEPECOB M BO3MOXKHOCTEW Kadeapbl MM OpraHu3alyM, IJie OHa
npoBoautca. MHauBuayaabHOE 3a1aHne pazpadaTeIBaeTCs 1Mo NpOdUITI0 U3ydaeMOl MPOrpaMMbl
OakanaBpuaTa ¢ y4€TOM TE€MbI BBITYCKHOM KBaTU(PHUKAIIMOHHON pabOTHI.

4 O0beM TeXHOJIOTHYeCKOI NPAKTUKH

Buj yueOHoi1 padoThI Obnem npakTHky
3E AKkaja. 4 AcTtp. 4
O01as TPYA10€eMKOCTh NPAKTHKH 6,0 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2,67 96 72
[TpakTnueckue 3anstus (I113) 2,67 96 72
B TOM 4ucIe B popMe MPAKTUYECKON MOATOTOBKU 2,67 96 72
CamocrositeabHas padora (CP): 3,33 120 90
KoHTakTHas camocTosTelbHas padoTa 0,4 0,3
WHauBHyalbHOE 3a/1aHKE 32 24
CamocTosTenpbHOE OCBOCHUE 3HAHUH, YMEHUH H 3,33 876 65.7
HaBBIKOB IO TIPOTPaMMe MPAKTHKU ' ’
B TOM 4YHCIIE B GOopMe MPAKTHUECKON TIOITOTOBKH 119,6 89,7
Bua uTOroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM
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AHHOTanusA padoyeil NpOorpaMmMbl NPOU3BOACTBEHHON NMPAKTUKH:
IKCIUTYATAMOHHON NPAKTHKH

1 Heab nmpou3BOACTBEHHOH NPAKTHKHU: JIKCILVIYATAIIMOHHON NPAKTHKH (Jajee —
IKCIUIYATALMOHHAS TMPAKTHKA) — TOJNydyeHHe MpOo(eCcCHOHANBHBIX YMEHHMA U  OIbITa
npo¢eCCHOHATIBHON IEATEIbHOCTH IIyTEM CaMOCTOATEIBHOTO TBOPUYECKOI'O BBINOJIHEHMS 3ajad,
[IOCTaBJIEHHBIX NPOrPaMMON ITPAKTUKU

2 B pe3yabrare NPOXOKIEHUS IKCIUIYaTAUMOHHOM TNPAKTHKH O00y4arouuiics
JOJIKeH:

Obnadamye cleayOIUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JIOCTUKEHUS:

YK-1.1, VK-1.2, YK-1.3, YK-2.1, Y¥K-2.2, VK-2.3, YK-3.1, YK-3.2, YK-3.3, YVK-4.1,
VK-4.2, VK-4.3, VK-5.1, VK-5.2, YK-5.3, Y¥K-6.1, Y¥K-6.2, YK-6.3, YK-7.1, YK-7.2, YK-7.3,
YK-8.1, YK-8.2, YK-8.3, VK-9.1, VK-9.2, VK-9.3, YK-10.1, YK-10.2, YK-10.3, YK-11.1,
VK-11.2, VK-11.3; IIK-1.1, TIK-1.2, TIK-1.3, TIK-2.1, TIK-2.2, [1K-2.3, [1K-3.1, I1K-3.2, I1K-3.3,
[1K-4.1, T1K-4.2, TIK-4.3.
3namo:

—  NPUHLMIIBI MPOEKTUPOBAHUS NPEANPHUATUHA, TEXHOJOTHMUECKUX JMHHHA 10 IMPOU3BOACTBY
BBICOKOTEMIIEPATYPHBIX (PYHKIIMOHATIBHBIX MaTepuasioB (BOM);

—  TEXHOJOIMYECKHE IPOLECChl, MPUHIUITUAIBHYIO TEXHOJOTHYECKYIO CXEMY IPOM3BOJICTBA U
OCHOBHOE TEXHOJOrMYecKoe o000pyJoBaHHE, HCIOJIb3yeMOE B Ipous3BojacTBe BOM;
OpPraHU3aLMOHHYIO CTPYKTYPY NPEANPUITUIN MO Ipou3BoICcTBY BOM.

Ymemo:

—  BBINOJHATH IOMCK, OOpaOOTKy, aHadu3 M CUCTEMATHU3alMI0 HAayYHO-TEXHUYECKOU
UH(pOPMaLIMHU, OCYIIECTBIATh BIOOP METOIUK M CPEJCTB PEIIEHUs 3a/ad, IMOCTaBIECHHBIX
IIPOrpaMMOM NPAKTUKH;

—  BBINOJHATH pacyeThl, CBSI3aHHbIE C MPOEKTUPOBAHUEM KaK OTIEJIbHBIX Y3JIOB, arperaroB u
TEXHOJIOTUYECKUX YYacTKOB ITpou3BojcTBa BOM, Tak u npeanpusTus B LeJI0M;

— aHaJIM3MpOBAaTh BO3HMKAIOIIME B MPOM3BOJICTBEHHON JEATEIBHOCTH 3aTPyAHEHHUs U
CIOCOOCTBOBAThH UX PA3PEILICHUIO.

Braoemy:

—  npueMaMu pa3pabOTKH MPOEKTHO-KOHCTPYKTOPCKOW JJOKYMEHTAINH;

—  CIIOCOOHOCTBIO BBISABIIATH U YCTPAHATH OTKJIOHEHHS OT PeXKUMOB pabOThl TEXHOJIOTHUECKOTO
000py/10BaHuUs U TapaMeTPOB TEXHOJIOIMUECKOI0 IIpolecca.

3 Kpartkoe conep:kaHue IKCIIYaTAIIMOHHOM NPAKTHKH

Obmass xapaktepuctuka npennpustus. HomeHkiatypa M 00beMbl BbITyCKaeMOH
npoaykuuu. Meron mpousBojcTBa. IIpuHIMNuanbHas TEXHOJOTMYECKas CXeMa IPOU3BOJICTBA
npoaykuuu. CTpyKTypa MpennpHsTHs, OCHOBHBIE IPOW3BOJICTBEHHBIE II€Xa M OTAEIEHUS.
XapaKkTepUCTUKN OCHOBHOTO 000PY/I0BaHMS.

OcCHOBHBIE MPOU3BOJICTBEHHBIE MPOIECCHl B COOTBETCTBUU C TEXHOJIOIMUECKON CXeMoi
npeanpustis.  OCHOBHblE  MapaMeTpbl  MPOU3BOJACTBEHHBIX  IPOLECCOB U pabOThI
TE€XHOJIOTHYECKOT0 000pyAoBaHMs. MeTo/bl KOHTPOJII U YIPABICHUS TEXHOJIOIMYECKUMU
npoueccamu. KOHTposb kauecTBa rOTOBOM MPOAYKIUH.

BrinonHenne MHIMBUYa IbHOTO 3a/1aHUS.

OO6o0mieHne W cucTeMaTH3alMs JaHHBIX IO CTPYKTYpEe, TEXHOJIOTUU IPOU3BOCTBA,
PUMEHSIEMOMY 000pYI0BAaHUIO, BHITYCKAEMOH MpeANpUsATHEM MPOAYKLIHUH, METOIaM U opMam
KOHTpoJIst mpoaykiuu. [loaroroBka u HanucaHue OTYETA.

3aKkperyieHue TEOPETHMUECKUX 3HAaHUM, MOJYYEHHBIX OOYyYaloIMMHUCS NpPU H3YUEHHH
porpaMMsbl OakajiaBpHara.

Pa3BuTHe y 00yyaronuxcs HaBbIKOB MPOEKTHO-KOHCTPYKTOPCKON JAESITEIbHOCTH.

4 O0beM IKCIIYaTAllMOHHOH NPAKTHKH

O0beM NPaKTHKH
3E AKan. u Actp. 4

Buj yue6Hoii padoThl

O01mas Tpy10eMKOCTh NPAKTHKH 3 108 81

160



KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
[Tpaktuueckue 3ausatus (113) 1,33 48 36
B TOM 4ucCIe B popMe MPAKTHUECKON OTOTOBKHU 1,33 48 36
CamocrositesibHas padora (CP): 1,67 60 45
KonTakTHas camocTosTeNbHas paboTa 0,4 0,3
CaMoCTOsATeIbHOEC OCBOCHHE 3HAHUM, YMCHHH H 1,67 59.4 447
HAaBBIKOB I10 IPOrpPaMMe IIPAKTUKHU ' ’
B TOM 4ucCIe B popMe MPAKTHUECKON OATOTOBKHU 1,66 59,4 44,7
Bua konTposs:
Buj HTOroBOro KOHTPOJISA: 3auer ¢ oeHKOH

AHHOTaNus padoyeil NPOrpaMMbl NPOU3BOACTBEHHOMN MPAKTUKM:
NPeIUIIOMHON TPAKTUKHU
1 Heab npou3BOACTBEHHOM NMPAKTUKHU: NMPeJIUINIOMHOH NMPAKTUKH — BBIIOJHEHUE

BBIMTYCKHOM KBaJTU(UKAMOHHON pabOTHI.

2 B pe3yjbTatre INPOXOKACHUSA HpOI/I3BOIlCTBeHHOﬁ NMPaKTUKH: Hpe}IL[HHJIOMHOﬁ

NMPAKTUKHU 00YYAKOIIHICS JOJIKEH:

Obnaoamo CICAYOIUMHA KOMIICTCHIUAMA U UHAUKATOPAMH MX NOCTHXKCHUS

VYK-1.1, VK-1.2, YK-1.3, VK-2.1, Y¥K-2.2, VK-2.3, YK-3.1, VK-3.2, VK-3.3, VK-4.1,

VYK-4.2, YK-4.3, YK-5.1, YK-5.2, YK-5.3, YK-6.1, YK-6.2, YK-6.3, YK-7.1, YK-7.2, YK-7.3,
VK-8.1, YK-8.2, YK-8.3, 9.1, VK-9.2, YK-9.3, YK-10.1, V¥K-10.2, YK-10.3, YK-11.1, VK-11.2,
YK-11.3; [IK-1.1, TIK-1.2, [1K-1.3, TIK-2.1, T1K-2.2, TIK-2.3, T1K-3.1, [1K-3.2, T1K-3.3, [1K-4.1,
[1K-4.2, T1K-4.3.

3name:

IPOU3BOJICTBEHHO-TEXHOJIOTHYECKHE  OCOOEHHOCTH M IPUHIMIIBI  PALMOHAIBHOTO
INPOCKTHPOBAHUS  TEXHOJOTHMHM Mpou3BoacTBa B®M 1o mnpodwio  BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI;

HYKOHOMHUYECKHUE MTOKA3ATENIH TEXHOJIOIMH Ipou3BoacTea BOM;

KOMILJIEKC MEpOTPHUATUN MO TEXHUKE OE30MacHOCTH, OXPaHE OKpY’Karollel Cpeibl, OXpaHe

TpyZa.

Ymvmemon:

BBIIIOJIHATH MTOATOTOBKY HAYYHO-TEXHUYECKOM ITOKYMEHTALlMM I IIPOBENCHHS HAay4YHBIX
UCCIIEIOBAaHUN U TEXHUYECKHX Pa3paboToK;

BBIMOJIHATh TOUCK, OOpabOTKy, aHaiM3 M CHCTEMaTH3allhi0 HAayYHO-TEXHHYECKOH
MH(pOpMaLliU, OCYLIECTBIATh BBIOOP METOAMK U CPEACTB pEIICHUs 3a/ay, MMOCTaBJIEHHBIX
IPOTrpaMMOi MPaKTUKK U TEMOM BBITYCKHOW KBaJTM(PHUKAIIMOHHON paboThI.

Braoems:

pueMaMu TJIAHUPOBAHUS M pacyeTa TeXHUKO-D)KOHOMHUYECKHUX MOKa3aTese MpoeKTa;
CIIOCOOHOCTBIO MPUHUMATH KOHKPETHBIE TEXHUYECKHME PEIICHHs TMpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BBIOMPATh TEXHOJOTMH TMpou3BojcTBa BDOM ¢ yyerom
AKOJIOTUYECKHX MOCIIEACTBUI UX TPUMEHECHHSI.
3 KpaTkoe coaepskanue NpPOM3BOACTBEHHON NPAKTUKM: NPeIUIIJIOMHON MPAKTUKHA
emn m 3amaun HUP. CocraBneHne W COrjacoBaHHWE IUIAHA BBIMOJHEHUS BBITYCKHOU

KBAJTM(HUKAIIMOHHON pabOThl, KOHTPOJIBHBIX TOYEK, BUAA U 00bEMa MPECTABIAEMOr0 K KaXKa0H
KOHTPOJIBHOM TOUYKe Marepuana. OpraHu3allMOHHO-METOINYECKHE MeponpusiITHs. MHCTpyKTax)u
Ha paboueM MecTe, MO ANEKTPOOE30MaCHOCTH U TPOTHBOIMOKAPHOM OE30MACHOCTH.

COop HayuyHO-TeXHMYECKOM HH(OpMAalMU IO TEME BBIMTYCKHOW KBaTH(PUKAIMOHHON

pabotel. OOocHOBaHME OOLIeH KOHUENIMM JUHUM 10 mpou3BoacTBy BOM. Ilonbop wu
COTJIACOBAHME TPOM3BOJUTEIHHOCTH OCHOBHOTO U BCIIOMOTaTEIbHOTO TEXHOJIOTHYECKOTO
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o0opynoBaHusl. BpIMOTHEHNE OCHOBHBIX TEXHOJIOTHUECKHX pacdeToB. OmnucaHue padoThl
TEXHOJOTHYECKOHN JTMHUHU NPOU3BOACTBA BOM.

M3ydeHne 5KOHOMUKH ¥ OPTaHU3aLMHU [TPOU3BOCTBA, OXPAHBI TPY/a, OXPaHbl OKPYXKAIOIICH
Cpelbl, Mep TEXHUKH 0€30MacHOCTH B MacIiTadax OTACICHHS, Y4acTKa NPeIIpUsITHSL.

[ToaroroBka HMCXOAHBIX MAHHBIX JUIS BBIIOJHEHHS BBITYCKHOM KBAJIM(HKAIMOHHON
pabotel. COop, oOpaboTka u cucremaru3anus wMarepuana. OdopmieHue oTdeTa 1O
NPEAJUITIOMHOM TPAaKTHKE.

4 O0beM NPOU3BOICTBEHHOI MPAKTHKH: NPEUTUIJIOMHOI NPAKTHKH

Bua y4eOHoii padoThI Obnem npakTikn
3E AKkana. u AcTp. 4

O01as TPy10eMKOCTh PAKTHKH 9,0 324 243
KonTrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 4,44 160 120
[Tpaktuueckue 3austus (113) 4,44 160 120
B TOM YHCJIe B (hopMe IPAKTUIECKON MOATOTOBKH 4,44 160 120
CamocrositesibHas padora (CP): 4,56 164 123
KoHTakTHas camocTosTelbHas padoTa 0,4 0,3
NHauBuyabHOE 3a/1aHKE 32 24
CamMocTosATeIbHOE OCBOEHUE 3HAHUM, YMEHUH U 4,56 1316 98.7
HaBBIKOB 110 TIPOTrPaMMe IMPAKTHUKU ' ’
B TOM 4HCJIC B (hOpMEe MPAKTUIECCKON TOJITOTOBKU 163,6 122,7

Bujx HTOroBOro KOHTpOJIS: 3adeT ¢ OLEHKOM

5.5. 'ocynapcTBeHHasi HMTOTOBast ATTECTALMA
AHHOTanUs padoyeil MPOrpaMMbl roCyIapCTBEHHON UTONOBOM ATTECTAIMM: NMOATOTOBKE K
npoueaype 3alIMThI U 3alIMTHI BHINYCKHON KBAJIM(PUKALMOHHOI PadoThI

1 Heab rocyrapcTBeHHO HTOrOBOM ATTECTAIMM: MOATOTOBKH K NMPOoLeAype 3aIMThI
U 3a1IMTHI BBIMYCKHOH KBaJu(puKanuoHHoi padotsl (najsee — 'MA), — BbIsIBICHHUE YPOBHS
TEOPETUYECKOM M TPAKTUYECKOM IIOATOTOBJIEHHOCTH BBITYCKHMKA By3a K BBIIOJIHEHUIO
npodecCHOHANBHBIX 3aJad M COOTBETCTBUS ero mnoAroroBku Tpedoanusim ®I'OC BO mo
HarnpasieHuto noarotoBky 15.03.02 TexHosornyeckne MaIMHbI H 000Py/I0BaHHE.

2 B pesyabtare mnpoxoxaenus I'MA 'y oOyuyawiuerocsi mnpoBepsieTcs
chopmupoBaHHHOCTh TNpeaycMoTpeHHbIXx PI'OC BO mno Hampasnenuto mojarorosku 15.03.02
TexHosornueckne MalIMHbI U 000py10BaHue (YPOBEHb OaKkaaBpuaTa) KOMIETEHIIHM, a TaKKe
IPOBOJUTCS OLIEHKA CTENEHH FOTOBHOCTH OOywaromierocs K AajbHeWIeld mpodeccnoHaabHON
JeSITEIbHOCTH.

BeimyckHUK, OCBOMBIINI TporpaMMmy OakanaBpuaTta, J0JIKEH:

Obnadams CleyOUUMA KOMITETCHITUSIMU .

VK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; VK-2.3; VK-3.1; YK-3.2; YK-3.3; YK-4.1,

YK-4.2; YK-4.3; YK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; YK-6.3; YK-7.1; YK-7.2;

VK-7.3; YK-8.1; VK-8.2; VK-8.3; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; VK-10.3;

YK-11.1; YK-11.2; YK-11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2;

OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1;

OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3;

OIIK-8.1; OIIK-8.2; OIIK-8.3; OIIK-9.1; OIIK-9.2; OIIK-9.3; OIIK-10.1; OIIK-10.2;

OIIK-10.3; OIIK-11.1; OIIK-11.2; OIIK-11.3; OIIK-12.1; OIIK-12.2; OIIK-12.3;

OIIK-13.1; OIIK-13.2; OIIK-13.3; OIIK-14.1; OIIK-14.2; OIIK-14.3; IIK-1.1; I1K-1.2; T1K-1.3;

[1K-2.1; [IK-2.2; 1TIK-2.3; TIK-3.1; T1K-3.2; T1K-3.3; [1K-4.1; [1K-4.2;

[1K-4.3

3namo:

—  TEXHOJIOTMYECKHWE MAIUMHBI U 00O0pYAOBAaHHME PA3IUYHBIX KOMIUIEKCOB IPOU3BOJCTBA U
nepepaboTKU BEICOKOTEMIEPAaTYPHbIX (PYHKIIMOHATIBHBIX MaTepuanos (BOM);

—  TNIPOU3BOJICTBEHHBIE TEXHOJOTHMUECKHE MPOLECCHl, MPUHIMIBI UX pa3pabOTKH U OCBOCHHS
HOBBIX TEXHOJIOTUI;
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cpeacTBa MH(OPMAIIMOHHOTO, METPOJIOTUYECKOTO, JUArHOCTHYECKOTO M YIPABICHUYECKOTO
o0ecreyeHns TeXHOJIOTHUECKUX CUCTEM JIJIsl IOCTHMIKEHHUSI KaueCTBa BBIITYCKAEMBbIX M3/ICIIHI;
MOPSAOK IPUEMKHU M OCBOSHHSI BBOAMMOTO 000PYAOBaHMS;

HOPMATHBHO-TEXHUYECKYIO JIOKYMEHTAIINIO, CUCTEMBbI CTaHAapTH3AIMH U cepTU(hUKaLnY;
TEXHOJIOTMUYECKYI0 OCHACTKY M CPEICTBAa MEXAHMU3ALMHU U aBTOMATU3ALUN TEXHOJIOTHYECKUX
MIPOLIECCOB, BAKYYMHBIE UM KOMIIPECCOPHBIE MAIIMHBI, T'HUAPABINYECKUE MAIIWHBI,
TUAPONPUBO/BI U TUAPOIHEBMOABTOMATHKY;

MOPSIOK U MPOLEAYPbI 00CTYKHBAHUS TEXHOJOTHUECKOT0 000pYyIOBaHUS AJISl pealn3aluu
IIPOU3BOJCTBEHHBIX MTPOLIECCOB;

CpEICTBA UCTIBITAHUI U KOHTPOJISI KaUeCTBAa TEXHOJIOIMUECKUX MAIllH U 000pYyI0BaHHUSI.

Ymems:

OCYILIECTBIATH COOP M aHAJIHM3 MCXOJHBIX MHPOPMALIMOHHBIX JaHHBIX JUIA TPOCKTHPOBAHUS
I/I3I[CJ'II/H>'I MalIMHOCTPOCHUS U TEXHOJIOTUH UX HU3TOTOBJICHUA,

MMPOU3BOJUTHL pPACUCT W IPOCKTUPOBAHUC I[eTaHeﬁ U y3JIOB MalllMHOCTPOHUTCIIbHBIX
KOHCTPYKIIUH B COOTBETCTBHH C TEXHUUECKUMHU 33]aHUSIMU U UCIIOJIh30BAHUEM CTaHIAPTHBIX
CpEe/CTB aBTOMATH3AIMH TPOCKTUPOBAHHUS;

pa3pabareiBaTh pabOYyH0 TPOCKTHYH M TEXHUYECKYI JOKYMEHTAIUIo, O(QOPMIIATH
3aKOHYEHHBIC MIPOCKTHO-KOHCTPYKTOPCKUE PaOOTHI;

TOTOBUTh TEXHHYECKYIO JIOKYMEHTAIMI0 IO MEHEDKMEHTY KauecTBa TEXHOJIOTMYECKHX
MIPOIIECCOB HA IPOU3BOJICTBEHHBIX YIaCTKAX;

KOHTPOJIb COOJTFOZICHUS IKOJIOTHYECKOM 0€30MacHOCTH MPOBEACHUs padoT;

OCYIIECTBIATh  HANAAKy, HACTPOWKY, PpEryJIMpPOBaHHUE U  OIBITHYIO  IMPOBEPKY
TEXHOJIOTUYECKOTO 000PYIOBaHHS U TIPOTPAMMHBIX CPEJICTB;

OCYIIECTBIISITh MOHTAX, HAJAJIKy, UCIIBITAHUS U CAa4y B JKCIUTyaTallMI0 HOBBIX 0Opa3IoB
U3JICIUH, Y3JIOB U JIeTalel BhITYCKAaeMO MPOYKIINY;

COCTABIISATh HHCTPYKIIUH T10 SKCILTyaTalluu 000PYAOBaHUS M TPOIPAMMbI HCITBITAHHIA,
COCTABIIATh 3asBKM Ha OOOPYJOBAaHHUE M 3allaCHbIE YaCTH, TOTOBUTh TEXHHUYECKYIO
JOKYMEHTAIUIO Ha €r0 PEMOHT.

Braoemew:

METOAAMU KOHTPOJII COOTBETCTBHSI pa3pabaThlBa€MbIX IPOEKTOB U  TEXHUYECKOH
JIOKYMEHTAIlMU CTaHJapTaM, TEXHUUECKUM YCJIOBHSIM U IPYTUM HOPMATHBHBIM IOKYMEHTaM;
pUeMaMHU  IPEJBAPUTENIBHOTO TEXHMKO-3KOHOMHMYECKOTO OOOCHOBaHHUS INPOEKTHBIX
peLIeHu;
IPUHLIMIIAMHA JOBOJKH M OCBOEHUS TEXHOJIOTMUECKUX IPOLECCOB B XOJE IMOATOTOBKH
MPOU3BOACTBA HOBOW MPOIYKIINH;
METOJIaMU KOHTPOJISl COOJIOJEHUS TEXHOJIOTMYECKOM JUCHUIUIMHBI NPU HW3TOTOBJICHUU
N30SIV,
METOANKAMH IPOBEPKH TEXHUYECKOTO COCTOSIHUSI M OCTATOYHOT'O PECYPCa TEXHOIOTHYECKOTO
0o0OpyOBaHuUs, NpPHEMaMH OpraHu3alMd HPOPHIAKTUYECKUX OCMOTPOB M TEKYIIETo
PEMOHTA;
MpUeMaMH OpraHMu3alu pabouyux MECT, MX TEXHHUYECKOE OCHAIIEHHWE C pa3MelleHHeM
TEXHOJIOTHYECKOTO 000PYI0BAHUSL;
pUeMaMH OPTraHU3aALUN METPOJIOTHYECKOTr0 00ecreueHHs] TEXHOJIOTHYECKUX IPOIECCOB,
MCIOJIb30BaHNE THIIOBBIX METOJIOB KOHTPOJIS KaueCTBa BBITYCKaEMOM MPOIYKIUH.

3 Kparkoe conep:xxanne 'HA

I'MA npoxoaut B 8 cemectpe Ha 6a3e 3HaHUI, YMEHUH, HABBIKOB U OIBITA MPAKTUUYECKON

JESATENIBHOCTH, MOJTYYEHHBIX CTYIAE€HTAaMHU IPU MU3YyYEHUH AMCLMILIIMH U MPOXO0XKIAECHUU IPAKTHK
HarpaBieHus 15.03.02 TexHosornyeckne MaliMHbl M 000pyA0BaHHE.

I'MA npoBoauTCS rocyAapCcTBEHHOM dK3aMEHAIIMOHHOW KOMUCCHUEH.
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Kontpons cpopMHUpOBaHHOCTH KOMITETCHIIMH, IOJYYEHHBIX OOYYaAIOMIMMHUCS TIPU
ocoennn OOIl OakanaBpuara, OCYIIECTBISICTCS ITyTeM MPOBEIACHHS 3allUThl BBITYCKHON
kBanuukanronnoi padbotel (BKP) ¢ mpucBoennem kpanmudukanmm «oakaaaBp.

4 Oobem 'HA

[Tporpamma oTHOCHTCS K 0a30BO¥ YacTH y4eOHOTo IU1aHa, K 00Ky 3 «[ocynmapcTBeHHast
utorosas arrecrauusi» (b3) m paccuntana Ha cocpeOTOYEHHOE MPOXOXKICHUE B § ceMecTpe
(4 xkypc) obyuenus B ooweme 216 u (6 3ET). IIporpamma mpeamosaraer, 4To 00ydaroIuecs
UMEIOT TEOPETHUYECKYI0 U TPAKTHYECKYI0 TOJATOTOBKY B OOJIACTH TIPOCKTUPOBAHUS U
IKCIUTyaTallii TEXHOJIOTHYECKUX MAITUH U 000pYIOBaHHUS, B TOM YHCIIE B 00JIACTH IIPOU3BOJICTBA
BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAILHBIX MAaTEPUATIOB U U3JCIUNA U3 HUX.

Bcero
Bun yuebnoit paboTbl 3B B akagem. | B actponom.
gacax gacax
Oo6mas tpynoemkocts 'HA nmo yuedOHomy 60 216 162
IUIAHY '
KonTakTHas padora: - - -
CamocrosiTejibHAas pa6oTa: 6,0 216 162
KonTakTHas paboTa — HTOroBas aTTecTalus 0,02 0,67 0,5
Breimonnenue, Hanmcanue u odpopmiieane BKP 5,98 215,33 161,5
Buja koHTpOJS: 3ammuTa BKP

5.6. @akyJabTaTUBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«'paxkganckas 3a1lUTa B YPe3BbIYAWHBIX CUTYALHAX»

1. Heap AUCHUILUIMHBI - TIOJTOTOBUTH CTYJIEHTAa K OCMBICIICHHBIM MPAaKTUYCCKHUM
JIEUCTBUSAM 10 00ECNEeYeHHIO CBOEH OE30MacHOCTH M 3alllUThl B YCIOBUSX BO3HUKHOBEHUS
YpE3BBIYAITHON CUTYAIIUU TPUPOTHOTO, TEXHOTCHHOTO M BOGHHOT'O XapakTepa.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAIOUIUIACS T0JIKEH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHUS:

VK-8.1, VK-8.2, VK-8.3, IIK-4.1, IIK-4.2, IIK-4.3.

Buame:

—  XapakTepUCTHKU TMPHUPOJHBIX OCICTBUN, TEXHOTCHHBIX aBaphii W KaTacTpod Ha
paauanMoOHHO-XUMUYECKUX U OMOJIOTMYECKH OMACHBIX O0BEKTAX;

— mopaxaronue GaKkTopsl IPYTrUX OMACHOCTEH;

— OCHOBBI BO3JCHMCTBHSI ONAcHBIX (HAaKTOPOB YPE3BBIYANHBIX CHUTYyalUil
MPUPOJHYIO CpEny;

—  JIONyCTUMBIE MpeAeNbHbIe KPUTEPUH HETaTUBHOTO BO3CHCTBHS;

— Mepbl 0Oe30macHOro TOBEACHHUS TMpH MpeObIBAaHUM B pailoHax (30HaX) TOXKapoB,
PaauoaKTUBHOTO, XUMUYECKOTO U OMOJIOTMYECKOTO 3arpsi3HEHNUS,

— cmocoOBl M CpENCTBAa 3allUTHI 4YelIOBeKa OT BO3JCHCTBHS TOpaXaromux (HaxTopos
Ype3BBIYAHBIX CUTYAIMH IPUPOTHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

Ymems:

—  HCTOJB30BaTh CPEJCTBA 3AIIUTHI OPTaHOB JIBIXaHWUSI W KOXKH, MEIUIIMHCKHE CPEICTBA IS
CaMO3aIUThI ¥ OKa3aHUS TIOMOIIH IPYTUM JTOJISIM;

—  TMPUMEHSTH TEPBUYHBIC CPENICTBA TOKAPOTYIIECHUS IS JIOKAJTM3AIMU U TYIICHUS MOXapa,
BO3HUKIIIETO B ayTUTOPHUH (J1Taboparopun);

— OKasbIBaTh cebe W JPYrMM TOCTPAJaBIIUM MEIUIIMHCKYIO TOMOIIb C HCIOJIB30BaHUEM
TaOCIBHBIX U TOJIPYIHBIX METUITUHCKUAX CPEJICTB.

Braoems:

Ha 4YCJIOBCKAa U
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— TpHeMaMH TPOBEACHUS CAHUTAPHOW OOpadOTKM TIpU BBIXOJE U3 palloHa (30HBI)
PaIuOaKTUBHOT0, XUMUYECKOTO U OMOJIOTUYECKOT0 3arpsi3HEHNS (3apaXKeHus);
—  cHoco0aMM U TEXHOJIOTUSMHU 3alllUThl B YPE3BbIYANHBIX CUTYaLIMSIX.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Paszoen 1. Onacnocmu npupoonozo xapaxmepa

CruxuiiHble OeICTBUS, SBJICHUS MPUPOAbI PA3PYIIUTEIBHOW CHUIIBI - 3€MJICTPICEHHUS,
HABOJIHEHUS, CEJIEBbIC TMOTOKM, OIOJ3HH, CHEXHbBIE 3aHOCHI, U3BEP)KEHHE BYJIKAHOB, OOBAJIbI,
3aCyXH, yparausl, Oypu, MoKapsbl.

Pasoen 2. Onacnocmu mexunoeennozo xapakmepa

ABapuu u KatacTpo@bl Ha palualluOHHO OTACHOM O0BEKTE, XMMUUYECKH OITaCHOM O0OBEKTE,
OMOJIOTMYECKH OMTaCHOM 00BEKTE; Ha TPAHCIIOPTE (3KEIE3HOJOPOKHOM, ABTOMOOHMIIEHOM, PEUHOM,
aBUAIMOHHOM); Ha THJIPOCOOPYKEHUSIX; HA KOMMYHAJIBHBIX CUCTEMAaX XKU3HE0OeCIeueHusl.

Pasoen 3. Onacnocmu eoennoeo xapakxmepa

[IpumeHeHue opyXust MaCCOBOTO MOPaKEHUS (SA€PHOT0, XMMUYECKOTO, OMOJIOTHYECKOTO),
OOBIUHBIX CPE/ICTB C 3aKUraTeJIbHBIM HAIIOJIHEHUEM, HOBBIX BUIOB OPYKHsl. 30HBI 3apaKEHUS OT
CPEICTB MOPaKEHUs U X BO3/ICHCTBHE HA HACENICHUE U OKPYKAIOIIYIO IPUPOIHYIO CPEYy.

Pasoen 4. Iloxcapnas 6e3onacnocmo

[Toxkapuast omacHocth. [lokapHas oxpana. Knaccudukainus noxapoB B 3AaHHSIX U
noMenieHusx. Craauu pa3BUTUS MOXapoB. Jlokanuzauust ¥ TylieHue noxapoB. IlepBuunbie
cpenctBa moxkapotymenust (orHerymurtenun OIT -8, OVY-2, OBII-5, BHyTpeHHUN MOXKapHBIN
BOJIONIPOBO/) M IpaBWJIa MOJb30BaHUSI MMHU. ABTOMaTHMYECKHE CHCTEMbI I0)KapOTYLICHUS —
CIOPUHKIJIEpHBIE M JpeHdepHble. OTHETyIIAlMe BENIeCTBa — BOJAA, MEHbI, HETOPIOUWE Trasbl U
pa3zbaBuTENN, HOPOILIKOBBIE COCTABBI, TAJIOTEH3aMEIICHHBIE YITIEBOAOPOIbI.

Pazoen 5. Komnnexc meponpusmuii 2pasicoanckol 3aujumsl HaceleHus

OnosenieHue U UHGOpPMHUpPOBAaHUE HaceldeHHs 00 omacHoctu. llpuHsATHe HaceneHueM
curHainoB omnoBemeHus («Buumanue Bcem!», «Bosnymnas TpeBora», «PaananunoHHas
OMACHOCTbY», «XHUMHUEcKas TpeBora», «OT00il OmacHOCTH») M HOPAJOK AEHCTBHUS IO HUM.
DOBakyalus HaceleHus U3 30HbI onacHocTU. CrocoObl dBakyallMi. DKCTPEHHas HBaKyallus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH I0XKapa.

CpenctBa nHAMBUAYANBbHOH 3amuThl opranoB apixanus (I'T1-7, I'TI-9, P-2, V-2K, PITA-1,
PIII-67M, PY-60M, «®enukcy, I'JI3K, AT, AIT-3, TI3V-K, UIT-4M, UII-5, UII-6, KUII-8),
koxH (JI-1, O3K) uenoBeka. MenuimHCKre CpeCTBA 3AIIUTHI.

CpencTBa KOJUIEKTUBHOM 3a1UTHI HaceneHus. HasHauenue, 3aiuTHbIE CBOMCTBA yOEXKHUILL.
[TpotuBopamuanonnsie ykpeitus (IIPY, mom3emHble memiexoHble Mepexoibl, 3ariyOaeHHbIC
CTaHIIMM METPONOJUTEHA), MPOCTEHIINe YKPBITUS (TpaHIIEH, OKOIbI, MEPEKPHIThIEC IIEIH).
[TpaBuna 3aHATHA yOeXKUIIA.

Pasoen 6. Oxazanue nepsou nomowju

OxazaHue nepBoil MOMOIIY NPU 0XKOTaX, pAaHEHUSIX, 3apaxeHusX. [[poBeieHne yacTHIHON
CaHUTAapHON 00pabOTKH KOXHBIX TOKPOBOB YeJIOBEKa IMpPH BBIXOAE M3 30H PaJMOAKTHBHOIO,
XUMHYECKOTO U OMOJIOTHUECKOT0 3apaXKeHUs (3arpsi3HEHNs ), U3 30H MOXKapOB.

Paszoen 7. Jluxeudayus nociedcmautl upe3eblyaiiHol CUmyayuu

ABapuitHo-ciacaTenbHble Pa0OThl. DKCTpEHHAs! 3BaKyalus U3 ayJuTopuH (JlabopaTopHH)
B YCJIOBUAX MOXapa, paJualiOHHOr0, XUMHUYECKOT0, OMOJIOTHUECKOTO 3arps3HeHUs] TEPPUTOPUN
C MCTIOJIb30BaHUEM TIpocTeruX cpeAcTB 3anuThl («Dennkey, ['I3K, nporusoraza I'T1-7 ¢ AI1I-
3)

4. O0beM y4eOHOI JUCUMIIIIUHBI:

O0bem 1MCOMIIIMHBI
Bup y4yeoHoii padoTsl Axan, | Actp.
3E
q q
O01mas TPy10eMKOCTb JHCHUIINHBI 1 36 27
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHSL: 0,44 16 12

165



Jlexun 0,44 16 12

CamocTosiTejibHasi paboTa 0,56 20 15

KonTakTHas camocTosTenbHas paboTa 0,2 0,15
0,56

CaMOCTOsTEIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 19,8 14,85

Buj1 H”TOrOBOr0 KOHTPOJIS: 3ader

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IlepeBoJ HAYYHO-TeXHHUYECKOH JTUTEPATYPHD)

1. Heap AUCHUNIMHBI — MPUOOpPETEHUE O0YJAFOIIMMUCS OOIeH, KOMMYHUKATHBHON 1
npodeCCHOHATBPHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTIEIBHBIX OJTamax s3bIKOBOM
HOJArOTOBKH MO3BOJISIET BBINOJIHATH Pa3iMyHble BHJBI MPO(ECCHOHAIBHO OPUEHTUPOBAHHOIO
M€pEBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIBHOCTH.

2. B pe3yabTraTe u3ydyeHUusl JUCHHUILIUHBI 00yYAIOIIUICA 10JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIIUSAMHU ¥ WHAUKATOPAMH UX TOCTH)KCHUS .

VK-4.1; YK-4.2; YK-4.3; [IK-2.1; [IK-2.2; TIK-2.3; T1K-4.1; [1K-4.2; [1K-4.3
3nams:

—  OCHOBHBIE CHIOCOOBI JOCTHKEHHS SKBUBAJICHTHOCTH TP TIEPEBO/IC;

—  OCHOBHBIE IIPUEMBI IEPEBOA;

—  SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3BIKA;

— JOCTaTOYHOE  KOJMYECTBO JUIS  BBIIOJIHEHUS  IIEpPEBOAA  JIEKCUYECKUX  EIUHMILL,
($pa3eoa0ru3MoB, B TOM YHCJIE COLUATbHBIX TEPMUHOB U JIMHIBOCTPAHOBEIUECKUX PEANIHIi;

Ymemn:

—  IPUMEHATHh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

—  OCYUIECTBJIATHh NUCHbMEHHBIN IIEPEBO/I C COOJIIOICHUEM HOPM JIEKCUUECKON 3KBUBAJICHTHOCTH
C COOIOICHNEM IPaMMATHYECKUX, CAHTAKCUIECKUX U CTHIIUCTUYECKIX HOPM;

—  0(QOpMIISITh TEKCT IIEPEBOJIA B KOMIIBIOTEPHOM PEIAKTOPE;

—  OCYIIECTBIISITh NEPEBOJ C COONIOJIGHHEM HOPM JIEKCUYECKOM OSKBUBAJIEHTHOCTH, C
coOI0ICHEM I'PaMMaTUYECKUX, CHHTAKCUUYECKUX U CTUIIMCTUYECKUX HOPM TEKCTa IepeBoia
Y TEMIIOPAJIBHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA;

Braoemy:

—  METOJIUKOM IpeInepeBoJYECKOro aHaanu3a TeKCTa, COCOOCTBYIONIEH TOUHOMY BOCIIPUSATHIO
HCXOJHOTO BBICKA3bIBAHUS;

—  METOJMKOH TMOArOTOBKM K BBINOJIHEHUIO IIepeBOJia, BKIOYas IMOMCK HMH(GOpMaluu B
CIIPaBOYHOM, CIICLIUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKpAIICHHOHN NepeBOAUECKOM 3aIIMCH NP BBIIOJIHEHUU NIEPEBO/IA;

—  OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIENUAIBHOCTH;

— OCHOBaMU peepupoBaHUs U aHHOTUPOBAHUS JIUTEPATYPBHI.

3. Kparkoe cogep:kanue JUCHHUIINHBI

Pazoen 1. OcHOBHBIE JIEKCHUECKHE U CTUJIMCTHYECKHE 3aKOHOMEPHOCTHU MEepeBoja
HAy4YHO-TEXHUUYECKOH JINTEPATypHI

1.1 Jlexcuyeckue 3aKOHOMEPHOCTH HAYYHO-TEXHUUYECKOTO nepeBoia. CMbICIOBOM aHAIN3
Hay4YHO-TEXHMYECKOT0 TeKCTa W ero cermeHrtanus. CTUIMCTUYECKHE OCOOCHHOCTH Hay4yHO-
TEXHUUYECKUX TeKCTOB. [Ipeoionenue Tpy1HoCTEH, CBSI3aHHBIX C PACXOXKICHUEM CUHTAKCUYECKHUX
CTPYKTYp UHOCTPAaHHOI'O U PYCCKOT0 TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue TOpsiAKa CIIOB B aHTIIMICKOM M PYCCKOM IpeUIoKeHusX. [lepeBo cios,
yCTAaHOBJICHHE 3Ha4deHUs cioBa. [lepeBoa cBOOOAHBIX M (Pa3eoIOTHYECKUX CIOBOCOYETAHUI.
[TepeBo/] 3ar010BKOB TEKCTOB U CTaTel

1.3 Cokpaienus. OcobeHHOCTH UX nepeBoja. Pa3BuTre HaBBIKOB MEPEBOA HA IIPUMEpPE
TEKCTOB MO TeMe «XuMudecKkas jadoparopus» «V3MepeHust B XUMHU.
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1.4. Jlekcuyeckue TpaHchoOpMaIMu TPU TEPEBOJEC TEKCTOB MO TEMATHKE XUMUU H
XAMHUYECKON TEXHOJIOTHH.

Pa3zoen 2. OcHOBHBIE rpaMMaTHYECKHE OCOOEHHOCTH MEPEBO/IA.

2.1. OcobenHoctH mepeBoJia npeuiokennii Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe mHepeBOAa TEKCTOB MO TEMATUKE XUMHUYECKOH TEXHOJOTHU
IlepeBoa MpUIATOYHBIX MPEIJIOKEHUMN.

2.2. MeTo/1ibl U MIpHEMBI IIEPEBOIA CTPAIATEIILHOIO 3aJI0Ta Ha MPUMEpPE MEPeBojia TEKCTOB
o Teme "TexHonoruu Oymymiero”.

2.3. Tunsl yCIOBHBIX MPEMJIOKEHUMN, MMpaBUiia 1 OCOOCHHOCTH UX mepeBoja. IlpakTuka
IEepeBoJia YCIOBHBIX MPEAJIOKEHHH Ha MpUMEpax TEKCTOB IO Pa3IMYHBIM pa3/ieiaM XUMHUH U
XUMHYECKON TEeXHOJIOTHH.

2.4. MopalbHbIE TTIaroJibl U OCOOCHHOCTH WX TEePEBOJIa Ha MPUMEpPE MEePEeBOia TEKCTOB
«Texnonorusy, «IIpomblliieHHOE 000PYIOBaHHE)

Paszoen 3. OcobenHocTH nepeBoa MpeuIoKeHU ¢ HEMMYHBIMH (DOpMaMH TJ1arosa

3.1 NudunautuB (Heonpeaenennas ¢popma riarosa). Ponb nHUHUTHBA B TPEITIOKCHUN U
BApUAHTHI IIEPEBOJIA HA PyCCKUU sA3bIK. [IpnyacTus u repyHauii. BapuaHTel nepeBojia Ha pyCCKUi
A3BIK.

3.2 WndunutuBabie 000poThl. OO6OpoT momonHeHune ¢ uHGUHUTHBOM. OOOpOT
nojsexaniee ¢ MHGUHUTUBOM. Pa3nnuHbie BaprHaHThHI IepeBO/A.

3.3 IlepeBoa mpuyacTHBIX OOOPOTOB. AOCOIIOTHBIM NMPUYACTHBIM O0OPOT W BapUaHTHI
nepeBojia. Pa3BuTre HaBBIKOB MepeBojia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Pa3zoen 4. OcobernoCTH pedepaTUBHOTO TIEPEBOIA

4.1. Aaroput™ npeanepeBoaueckoil paboTsl ¢ HAYYHO-TEXHUYECKUM TEKCTOM 110 XUMHUKO-
TEXHOJIOTUYECKOI TeMaTHKe.

4.2. Anroput™ cocTaBieHus pedepara MO XUMHUKO-TEXHOJIOTUYECKOW TeMaTHKe
(aHHOTALIMHM)

4.3. Anroputm paboThl MO pedepaTUBHOMY MEPEBOAY MO XUMHUKO-TEXHOJIOTUYECKOM
TEMAaTHKe.

4. O0beM y4eOHOM JUCHUIJIMHBI

Cemectp
B OHOM pad 3E
#L yIeOHOH pabotH Axkanm. 4. | Actp. .
OO6miast TpyA0€MKOCTh TUCITUTLIUHBI 2,0 72,0 54
KonTakTHas padoTra — ayiuToOpHbIE 0.9 32.0 24
3aHATHA:
[Tpaktueckue 3anstus (I13) 0,9 32,0 24
CamocrosiTeibHast pa6oTa 1,1 39,0 29,25
KonTakTHas camocTosTenpHas padora 0,2 0,15
CaMocCTOATENBHOE U3YUYEHUE PA3/IEIIOB 1,1 0.8 0.6
JCLATIIIUHBI ’ '
Buasbl koHTpOIA: 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«MmuHepasorust 1 KpuCTAIOrpagus BHICOKOTEMIIEPATYPHBIX (PYHKIMOHAJIBHBIX
MaTepHuaJioB)

1 Heap aMCHUIIMHBI — MPUOOpPETEHUE CTYACHTAMU 3HAaHMM 00 OCHOBHBIX MOHSATHUSX
KpucTaiiorpaduu, KpPUCTAIOXMMHMH, MUHEPAIOTUM W meTporpaguu Juisi TMOHUMAaHUA
B3aMMOCBS3M BHYTPEHHETO CTPOEHHS TBEPJOTO Teja ¢ €ro (PU3UKO-XMMHUYECKUMU CBOMCTBAMU
JUISl YIIPABJIEHUS CTPYKTYPOM U Kau€CTBOM TEXHUUYECKUX MaTEpUAJIOB.
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2 B pe3yabTaTe H3yYeHUs TUCHHUILUIMHBI 00yYAIOIIUICH T0JIKEH
Obaaoamse CleqyOMUMA KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHIKCHUS:
IK-1.1, TIK-1.2, T1TIK-1.3, T1IK-4.1, TIK-4.2, T1K-4.3.
3namy:
—  OCHOBHBIE MOHATHUS KpUCTAIUIOTpaduu;
—  OCHOBHBIE MOHATHUSL KPUCTAJUIOXUMHUH;
—  OCHOBHBIE MOHSATHS MUHEPAJIOTUH U MeTporpaduu.
Ymems:
—  ONpeNeNATh OCHOBHBIE KPUCTAIOTPAPUICCKIE XapaKTEPUCTUKN UICATbHBIX KPUCTAUIOB;
—  ONpeNeNaTh OCHOBHBIE KPUCTAJUIOXUMHUECKHE XapaKTEPUCTUKU KPUCTAJTUIMYECKUX CTPYKTYP
KPHUCTAILJIOB,
—  ONpeneNiaTb OCHOBHBIE KPUCTAIJIOONTHYECKHE XapaKTEPUCTUKA MHUHEPAIBbHOTO CBHIPhS U
TEXHUYECKUX TMPOTYKTOB;
—  MPOBOJUTH KpUCTAIIOrpadUuecKoe, KPUCTATUIOXUMHUUECKOE U MUHEPAIIOTMYECKOE OTMCAHNE
MUHEPATBHOTO CHIPbS CUITMKATHON MTPOMBIIIIICHHOCTH.
Braoemy:
—  METOJMKOU ONMHCcaHus MOP(HOJIOTHH KPUCTAIIJIOB,
—  METOJIMKOMW OMHCaHUsI OCHOBHBIX THUIOB KPUCTAITUYECKUX CTPYKTYP;
—  METOJMKOU IMPOBEIACHHS aHATN3a MUHEPAIOB, TOPHBIX ITOPOJ M TEXHHYECKOTO KaMHSI.
3 Kpartkoe coaep:xaHue JTUCHUILIHHBI
Pazoen 1. Kpucmannoepagus
Kpucrannuueckast CTpyKTypa U XapakTepHbIE CBOICTBa KpUCTAIOB. CHUMMETpHsI KPUCTAILIOB.
®DopMBbI UCATEHBIX U peaTbHBIX KPHCTAUIOB.
Pazoen 2. Kpucmannoxumus
KpucraimoxumMudeckrne XapakTepUCTUKH CTPYKTYP KpUCTauioB. OCHOBHBIC CTPYKTYPHBIC THITHI
KpUCTAIIMYECKUX BemecTB. CTpyKTypa OCHOBHBIX MOIU(UKALUNA KpeMHE3eMa U CTPOCHHUE
CWJIMKATOB. MIeHTH(UKANS KPUCTAJUIMYECKUX BEIIECTB C MMOMOIIBI0 PEHTTCHOCTPYKTYPHOTO U
pEeHTreHo(a30BOro aHAJIN30B.
Pazoen 3. Munepanoeus u nempoepagus
Baxxneiimume kiacchl MUHEPAIOB M WX JIUATHOCTHKA MO (PU3UKO-MEXaHUYECKUM CBOMCTBAM.
CucreMaTuka TOPHBIX TIOPOJI W WX JUATHOCTHKA 1O (PU3UKO-MEXaHUICCKUM CBOWCTBAM.
Kpucrannoontuueckue MeTOAbl HCCIETOBAHUS MUHEPAIBHOTO ChIPbS M TEXHUUYECKUX MTPOTYKTOB.
4 O0beM yueOHOH THCHHMIIINHBI

. O0beM IMCHUIIIMHBI
Buj yueOHoii padoThl

3E Akaa. 4. | Actp.u.
OO01asi TPy10€eMKOCTh M CHUIITHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,34 48,2 36,15
B TOM 4HcJje B GopMe NPAaKTHYECKO MOAT0TOBKH 0,445 16 12
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
B TOM yHcJie B (hopMe IPAKTHUECKON OJITOTOBKU 0,445 16 12
Jlaboparopusbie pabots (JIP) - - -
CamocrosiTejibHasi padoTa 1,66 59,8 44 85
KoHTakTHas camocTosiTellbHas paboTa 0,2 0,15

1,66
CamocTosiTenbHOE U3YUECHHE Pa3/IeTOB AUCIUILIMHBI 59,6 44,7
Buj nTOroBoro KOHTpoJIst 3auer

6. TPEBOBAHUA K YCJIOBUSAM PEAJIM3ALIUU
ITPOI'PAMMBbI BAKAJIABPUATA

6.1 O0mecucremusbie TpedoBanus k peanusanuu OOII 6akanaBpuara
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YHuBepcUTET pacroyiaraeT Ha MpaBe COOCTBEHHOCTH WJIM WHOM 3aKOHHOM OCHOBaHUU
MaTepUaIbHO-TEXHUYECKUM O0ecIeueHuEM 00pa30BaTEIbHON NESTENbHOCTH (TIOMEIICHUSIMU U
obopynoBanuem) s peanusanuu OOIT 6akanaBpuara.

Kaxnpiii  oOywarommiics B TEYEHHE BCEro Tepuoaa oOydeHHs oOecredynBacTCs
WHAUBUAYAIbHBIM  HEOTPAaHUYEHHBIM  JOCTYIIOM K  JJIEKTPOHHOW  HMH(OPMALMOHHO-
00pa3oBaTeNbHON Cpelie YHUBEPCUTETa. DIEKTpOHHas HH(popMamoHHO-00pa3oBaTesibHas cpeaa
oOecrieunBaeT BO3MOKHOCTh JOCTyIa oOyyarouierocst u3 Jiro00il TOUKH, B KOTOPOM UMeEeTcs
JIOCTYyN K HMH()OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHONW cetn «/HTepHEeT», Kak Ha TEPPUTOPUU
YHHUBEpPCUTETA, TaK U BHE €€.

OnexTpoHHas HHPOPMAITMOHHO-00pa30BaTeNIbHAS Cpe/la YHUBEPCUTETa 00ECIICUMBACT:

— JOCTYI K y4eOHBIM IUIaHaM, pabouyuM MporpaMMaM JUCIUIUIMH (MOJyJiei), MPaKTUK,
DJIEKTPOHHBIM Y4eOHBIM M3JIaHUSM W JJIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax JTUCIUILINH (MOyJel), IPaKTHK;

— (opMHUpPOBAHKE FNEKTPOHHOTO MOPTHOINO 00yUarOIIEerocsi, B TOM YHCIE COXpaHEHHE
ero paboT 1 OIICHOK 3a 3TH PabOTHI;

— (¢ukcanuio Xoaa o00pa3oBaTEIBHOrO IMpoIecca, pPe3ylIbTaTOB IPOMEKYTOUYHOU
aTTectauuu u pe3ynbratoB ocBoeHuss OOII b6akanaBpuara;

— IIPOBEJICHHUE YICOHBIX 3aHITHIA, MPOLICYP OLICHKH PE3yJIbTaTOB O0YUCHUS, PeaTu3allus
KOTOPBIX TMPEIyCMOTPEHa C MPUMEHEHHEM DJIEKTPOHHOTO OOydYeHHUs, JUCTAHIIMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTUH;

— B3aMMOJECHMCTBHE MEXIY Y4aCTHUKaMHU OOpa30OBaTENIbHOIO IMpOliecca, B TOM YHUCIE
CUHXPOHHOE ¥ (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUS TOCPEACTBOM ceTH «HTepHeT.

OYHKIIMOHUPOBAHUE  JJIEKTPOHHOW  MH(POPMAIIMOHHO-00PAa30BaTeIbHON  Cpeibl
obOecrieunBacTCS COOTBETCTBYIOIIMMHU  CPEACTBAMH  WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOTHI W KBajuduKanueil pabOTHUKOB, €€ HCIONb3YIIUX © HOAACPKUBAIOLIHX.
@YHKIMOHUPOBAHUE 3JIEKTPOHHOW HH(POPMAIIMOHHO-00pa30BaTENbHON Cpellbl COOTBETCTBYET
3aKoHoaTenbcTBY Poccuiickoit @enepannu.

6.2 TpedoBaHusi K MaTepUaIbHO-TexHHYeckoMy odecnieuennio OOII 6akanaBpuarta

MarepuanbHO-TEXHHUECKass 0a3a  YHHBEPCHUTETa  COOTBETCTBYET JEHCTBYIOIIUM
IPOTHBONOXKAPHBIM TpaBWJIaM W HOpMaM W 00ecneunmBaeT MPOBEACHHUE BCEX BHUJIOB
JUCHMIUIMHAPHOM W MEXIUCUUIUIMHAPHOW  TOATOTOBKH, MNPAKTHMYECKOW M HAy4HO-
HCCJIEIOBATEIbCKOM paboThl 00yJaromUXCsl, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

IlepeueHp MaTepuanbHO-TEXHUYECKOIO 0OECHEUEHUs! BKIIIOYAET: JIEKIIMOHHBIE Y4eOHbIE
aymutopun  (00OpYZOBaHHBIE BHJICONPOCKIIMOHHBIM 00OpYIOBaHMEM Uil  TIPE3CHTAIH,
CpeACTBaMU 3BYKOBOCIIPOU3BEICHHUS, SKPAHOM, U UMEIOIIIKE BBIX0]1 B IHTepHET), HOMeIIeHus A1
IIPOBEJCHUSI CEMUHAPCKUX M MPAKTHUYECKUX 3aHiATHH (00opynoBaHHbIE y4eOHOU MeOenblo),
6ubnuoteky (MMeroIlyro pabouue KOMIBIOTEpHbIE MecTa Il OOy4arolIMXCs, OCHAlllEHHbIE
KOMIIBIOTEpaMHM € JOCTYIIOM K Oa3aMm JaHHBIX M BbIxofoM B MHTepHer), maGopartopuw,
OCHAIIIEHHBIE COBPEMEHHBIM O0OpYyJIOBaHMEM JJIsi BBIOJHEHHMS HAy4YHO-HCCIIEI0BATEIbCKON
paboThI, KOMIBIOTEPHBIE Kiacchl. [IpyW HMCIONB30BaHUM AJIEKTPOHHBIX W3JAaHUN YHHBEPCUTET
o0ecrieynBaeT KaXkJI0ro oOydyaromerocs BO BPEMs CaMOCTOSITENbHOW MOATOTOBKH DPabOYMM
MECTOM B KOMIIBIOTEPHOM KJIACCE€ C BHIXOJIOM B MIHTEpHET B COOTBETCTBUH C TPYIOEMKOCTHIO
U3y4aeMbIX JUCHUTUIHH.

[Tomerenust npeACTaBiIsIOT cO00H yueOHbIE ayAUTOPUH 7Sl IPOBEICHHS YUeOHBIX 3aHITHH,
MPEeIyCMOTPEHHBIX IMPOTpaMMOl OakanaBpuaTa, OCHAIIEHHBIE OOOPYIOBAaHHMEM W TEXHUYSCKUMH
cpenctBaMu OOydYeHHs, COCTaB KOTOPBIX OMNpenesseTcss B pabouMx MporpaMmax AUCIUTUIHH
(Momyneit).

MarepuanbHo-TexHuueckoe odecrnieyenne OOII GakanaBpuara BKIIOYAET:
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6.2.1. OGopynoBaHue, He00OX0AMMOE B 00pa30BaTeJILHOM Ipollecce

— ITapk BBICOKOTEMITEPATYPHOT'O Ta30BOT0 U AJIEKTPOTEPMHUIECKOTO 000PYAOBaAHUS:
[Teun BbICOKOTEMIIEPATYPHBIE TUTEIBbHBIE C TA30BBIM 000TPEBOM IS BAPKU CTEKIIA; JJIEKTPOIICYU
CONpPOTHUBIICHUSI C HarpeBarelsMu U3 Xxpomuta JjantaHa (BHUUDTO); »snexrponeun
conporuBienus BakyymHble (tun CIIBD, CIIBJI); neun mgabopaTOpHBIE THUTEIBbHBIC
ANEKTPUYECKUE C CUJIUTOBBIMM HArpeBaTelssMH UM aBTOMAaTHYECKUM PEryJIUpOBaHUEM
temriepatypbl  [IJI 5/12,5; meup onekTpuueckas Juisi ONTHYECKOTO CTEKJIIOBAPEHUS CO
CTEKJIOMEIIAIIbHOM MAIIMHOM; I€4Yb JJICKTPUYECKAs C YCTAHOBKOW I BBITATMBAHUS JICHTHI
CTeKJIa; MeYb AIEKTpUYEcKas ¢ peryjIupyeMoi ra3oBoil cpeioil; meun aieKTpuyeckiue MyQenbHble
U YCTAaHOBKM BBICOKOTEMIIEPATYPHBIE C MPOTPaAaMMHBIM YIIPABICHUEM; I€Yb AJICKTPUYECKas
rpagueHTHas; 00OpyIOBaHME Ui OTIUBKH CTEKOJIbHBIX PACIIaBOB; CYHIMJIbHBIE HIKa(BbI;
cymmibHbIe mKadbl Bakyymubsie (MLW).

— O6opynoBaHue JJIsl CHHTE3a U MOJATOTOBKU 00pa30B MaTepHaIIOB:
Becrl anexTponHbie Texanueckue u anamurudeckue Cauw-120D, Caux 220, DB-60H u np.; Becsr
nabopatopubie (ACCULAB VICON); Bechl ananutudeckue (Gibertini Crystal); maboparopHas
ranerapHas menbHua RetschPM 100 ¢ pasmonbpHBIME TelaMu M OapabaHamu, MEJbHHUIA
BaJKOoBas JabopaTopHas, MeJbHHMIIA [IapoBas JabopaTopHasi; MEJIbHHUIBl  IIapOBbBIE
JIBYXKaMEpHBIC; IpOoOMIIKa IeKoBas JaboparopHas; yctanoBka AIIP; menpHUIIa BUOpaIiMOHHAS
(BUBPOMALILI); mensuuna mnanerapHas (CAH/, Catyph); apobuinka miekoBas; BUOPOCTOI C
Ha0OpOM CUT; UCTUPATENIU AUCKOBBIC C HAOOpaMH CUT; aHAIMTHYECKAs MPOCEUBAIOIIAs MaIIHA
AS 200 basic ¢ KOMIUIEKTYIOUIMMH; OJHOJUCKOBAs NUIM(OBAILHO-TIOIUPOBAIbHAS MallHA C
ABTOMATHYECKUM TPHUCIIOCOOICHUEM JUIS TIoJla4l 00Pa3IoB; YIbTpa3BykoBas BaHHAa ProSonic
1000; turnu kopyHaoBbie o0bemMoM 10 — 500 mut; Turnu mamotHeie oobemoM 500 — 1000 mut;
XUMHYecKas mocyna ¢dapdopoBasi; XWMHUECKas IOCyJa CTCKJISIHHAS, BBITSDKHBIC HIKA(DbI;
yCTaHOBKA i LUIM(POBKM U TOJHPOBKA MAaTEpHalOB; BHOPOCTONIBI; YCTaHOBKA MJis
rerepoazHOr0 OCAXKIACHUSI.

— [Ipubops! 1 060pyI0BaHME ISl IPOBEAECHUS CTPYKTYPHBIX UCCIIEJOBAHMIA:
PentreHoBckue nudpakromerpsl ¢ 06azamu  Kpuctamiorpapuueckux agaHHeix ICDD  u
uHGOPMAIMOHHO-TTOMCKOBO#M cructemoit SciGlassSoftwareSuite, B T.4. qudpakromerp D2 Phaser
Bruker AXS; nepuBarorpadgsl ¢ ¢ororpadguueckoil W 3JIEKTPOHHOM perucrpanueit, mpudop
cuHXpoHHOrO Tepmuueckoro ananuza STA 449 F3 Jupiter; nuddepeHnpanbHblil CKaHUPYOLIIUI
KaJOpUMETp; CHEKTpaJIbHO-aHATUTUYECKUN KOMILIEKC Ha 0a3e MOHOXpomaropa/crnekrporpadga
MS3504i; cniekTpoMeTp KOMOWHAIIMOHHOTO PACCEsTHHS CBETa HCCIEIOBATELCKOTO Kiacca ¢
BBICOKOpa3pelammuM  KoHpokambHbIM  MuKpockorioM Horiba, LabRamHRVisible-NIR;
ONTHUYECKHE MHKPOCKOMbI, B T.4., Olimpus BX 51 ¢ KOMIbIOTEpHBIM YIpaBIE€HHUEM H C
BbICOKOTEMIIEpaTypHbIM cTosinkoM LinKam; na3epHslii ananuzarop sneMeHTHoro cocraBa LEA-
S500 ¢upmber «Solar»; Macc-CEeKTpOMETp ¢ HWHAYKTUBHO cBs3aHHOW 1iasmoii 1CAP-Q);
demTocekyHaHbIH NazepHbId komriekc TETA-X ¢ cuctemMoll NWarHOCTUKHU H3IMY4YCHUS U
MO3UIIMOHUPOBAHUS, YKOMIUIEKTOBAHHBIN ONTHYECKUM CTOJIOM; I poBoit ocumorpad TDS-
154D, rommomerp I'5M, wmmkpockon JENAPOL; mnasepHblii rpaHylnoMeTp;, MHMKPOCKOI
ontrueckuii nonspusanuonubiii (ITOJIAM-211); mukpockon Mmeramiorpaduyeckuit (MUH-8);
MammHbl pa3pbiBHBIE (FM-250, FM-500); ycraHoBka nansi ONpeneNieHUs TEIUIOMPOBOIHOCTH
OTHEyNnopoB HecTanuoHapHeIM MeTonoM (ISO 8894-1, meTon KpecTOBMHBI), YCTaHOBKa st
ONpEACNEHUsI TEIUIONPOBOJAHOCTH  BBICOKOTEIUIONPOBOJHBIX ~MAaTEpHajOB  CTAllMOHAPHBIM
meromoM; moct emkocteit (E8-2); tepaommerp (E6-13); usmepurens ummutanca (E7-20);
ocummiorpad (MPY-1M); mukpockon ckanupytomuii snexktponssiii (TESCAN); nepuatorpad
(MOM).

— IIpubops! 1 00opyI0BaHKE AJIS IPOBEACHHS TEXHOJIOTHUECKUX UCTIBITAHUI:
VYHuBepcanbHas pa3pbiBHas MaminHa Shimadzu; quiatoMeTpsl BEpTUKAIbHbBIE M TOPU3OHTAIBHBIN
¢ KomnbloTepHbIM yrpaBienuem Dil 402 PC; MUKkpoTBepIOMEpPHI C PYYHBIM U aBTOMATHYECKUM
Harpy>keHuem; npuOopsl A onpeneneHus yaenbHoil nosepxHoctu nopomkos [ICX 11(SP) u
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[1CX-2; mpodunomerp Ilporon — MUDT 130; ycraHOBKM JyIsi ONpPEACIICHUS XUMHUUYECKON
CTOWKOCTM MaTepuanos; nosgpuckon-noiasipumerp I[IKC-125; ycraHoBkM a1 onpeneneHus
IJIOTHOCTH  MarepuanoB, pH-merper; pedpakromerp AOGOGe ontmueckuit  NAR-3T;
THPABINYECKUI TIPecC PyYHOU; THAPABINYECKUil pecc moiayaBTomar ycuiueM jao 10 T (UI1-10);
TUApPABIMYECKU mpecc momyaBToMar ycwimem 1o 50 1 (MII-50); rugpaBnudeckuii mpecc
nonyaBroMar ycuwiauem 1o 100 1t (MIIC-100); kmumaruyeckas Kamepa JabopaTopHas;
BHUCKO3MMETP BHUOPALIMOHHBIA; BUCKO3UMETP POTALMOHHBIA; BUCKO3UMETpP OHIJEpa; Mpudop
Bacunbesa; npubop Buka; npubop Jle-1llarense.

6.2.2. YueOHO-HAI/IsAAHbIE TOCOOUS:

KommuiekTsl maakaToB K JEKIMOHHBIM Kypcam; HaOOpbl 00pa3loB BBICOKOTEMIIEPATypPHBIX
HEMETAUTMYECKUX MAaTepUajoB M JIEMOHCTPAIIMOHHBIX M3AETHH M3 HHUX; HaboOp 0O0pa3loB
TUIIMYHOTO Opaka U3JeNul; IUakatel TUMNOBBIX moctepoB HUWUP, Habopel mnpoaykuuu
MPOMBINUICHHBIX ~ MPEANPUSATHI; KOMIBIOTEpHAsh TporpamMma 1o OOyYeHHUIO BeICHUs
TEXHOJIOTHYECKOT0 IpoIecca Mpou3BoacTBa nopriaanaineMmenta «75th ECS/CEMulator System
from the World Leading Cement Equipment Manufacturer» ¢upmer «FLSmidt; HarmsgHO-
TUAAKTHYECKU MaTepuall MO TEeXHOJOTHUU MPOU3BOJCTBA H3JEIHM M3 CTEKIa, KEepaMHUKH,
BSDKYIIUX U KOMITO3UIIMOHHBIX MaTEPUAJIOB; aIbOOMBI TU(PAKTOTpaMM TIIMHUCTHIX MUHEPAJIOB;
anbOombl  MK-CIeKTpOB ~ HEOpraHMYECKHUX  COEAMHEHUH;  albOOMBI  PEHTIEHOTpaMM
HEOpPraHUYECKUX MAaTEepHaJIOB.

6.2.3. KomnboTepsl, HHPOPMAIIMOHHO-TEJIeKOMMYHUKALMOHHBIE CETH, ANINAPATHO-
NMporpaMMHbIe U ayAUOBU3YyabHbIE CPeICTBA:

[lepconanbHble KOMIIBIOTEPHI, YKOMILUIEKTOBaHHbIe mpourpeiBareasimu CD u DVD,
OpPUHTEpAMH U T[POTPaMMHBIMH  CPEACTBAMM; IPOEKTOPHI; JKPaHbl; ayJUTOPHH  CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaXeHUsT HH()OPMAIIHH C JIFOOOTO 3JIEKTPOHHOTO HOCUTEIIS;
WEB-kameps1; nudpoBas kamepa K ONTHYECKOMY MHUKPOCKOIMy; HHU(poBoii ¢oToamnmapar;
KOTIMPOBAJILHBIE AIAPATHI; JIOKAIbHAS CETh C BBIX00M B IHTEpHET.

6.2.4. TleuyaTHbIe M YJIEKTPOHHBbIE 00pa30BaTe/IbHbIe M HH(POPMALHOHHBIE PeCyPChI:

HNHpopMalMoOHHO-METOUYECKHUE MaTepuasbl: y4deOHble MNOCOOMS MO JUCIHMILIMHAM
BapHaTUBHOW YacTH IMPOrPAMMBbI; METOJAMYECKUE PEKOMEHAALNU K MPAKTUYECKUM 3aHSATHSIM;
KaTaJory TUIIOB ¥ BUJIOB POAYKIIMU U3 BBICOKOTEMIIEPATYPHBIX HEMETAUINYECKUX MAaTEPHAIIOB;
KaTaJoru MPOJAYKIMH MPOMBIIUIEHHBIX NPEANPUATUH; pa3JaTOYHbIH MaTepHall K JEKIUOHHBIM
KypcaM; ydeOHble (pUIbMBI IO MpOIeccaM TEXHOJOTHUH M CIoco0aM MPOU3BOACTBA OTJIEIbHBIX
BUJIOB W3/IEJIHI1; 3JIEKTPOHHBIE YUEOHbIE W3/1aHNs IO AUCLMIIJIMHAM BapUATUBHOM 4acTH, HAYYHO-
HOITYJISIPHBIE SJIEKTPOHHBIE U3/IaHUS.

DneKTpoHHbIE 00pazoBaTeNbHbIE pecypchl: KadeapanbHble OMOIMOTEKH 3JEKTPOHHBIX
W3JIaHUN 10 JIUCLUUIUIMHAM BapUAaTUBHOM YAacTH; DJIEKTPOHHBIE NPE3CHTALMU K pas3jenam
JIEKIIMOHHBIX KYPCOB; Y4Y€OHO-METOAUYECKHE pa3paboTKu Kadeapbl B SJIECKTPOHHOM BHJIE;
yuyeOHble (QMIBMBI K pa3lenaM JUCHMIUIMH; 3JEKTPOHHbIE KaTajoru MpOJIYyKIHH;
MH(}OPMaLIMOHHO-METOJMUYECKHE MaTeprabl B IEYaTHOM U 3JIEKTPOHHOM BU/IE 110 IPOU3BOJICTBY
U3Jenuii M3 BBICOKOTEMIEPATYpPHBIX  HEMETAJUIMYECKMX  MaTepualioB;  COOpHUKHU
TEXHOJIOTUYECKUX CXeM, OYKJIEeThl M KaTaJoru oOOpyHOBaHUS, CIPABOYHUKU IO CHIPHEBBIM
MaTepuaiaM, CIpaBOYHUKH 10 HAWJIYYILIUM JTOCTYITHBIM TEXHOJIOTHSAM IPOU3BOICTBA U3JEINN U3
KepaMHKH, CTEKJIa, TIPOU3BO/ICTBA BXKYIIUX MAaTEPHUAJIOB; CIIPAaBOYHBIE MaTepUaibl B I€YaTHOM U
JJIEKTPOHHOM BHUJE 10 CTPOEHUIO U CBOMCTBAM TYrOIUIABKMX HEOPIaHWYECKUX BEILECTB;
AIIEKTPOHHAsI KapTOTEKa 10 PEHTreHO(})a30BOMY aHaIM3Yy; JIEKTPOHHAs KapToTeKa Mo (a3zoBbIM
JyarpaMMaM COCTOSIHHMSI TYTOIJIaBKUX COEJMHEHUH; SJeKTpOHHAas KaproTeka ¢ororpaduii
MUKPOCTPYKTYPBI TYTOIJIABKMX HEOPTAHUYECKUX BEILECTB.
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VYHuBepcurer obecriedeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO IPOrpaMMHOIO
oOecrieyeHus (COCTaB onpeaesieTcs B pabounx nporpammax JUCIHUILIUH (MOZYJIEN) U MOIeKUT
€XEroHOMY OOHOBJICHHIO.

OOyuaronmMest obecriedeH jaoctyn (yZaleHHBI JOCTyH), B TOM YHCIE B cly4yae
IPUMEHEHHs 3JIEKTPOHHOTO OOyueHMs, AMCTAaHLMOHHBIX O0pa30BaTEIbHBIX TEXHOJOIMH, K
COBPEMEHHBIM MPO(ECCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM,
COCTaB KOTOPBIX ONpefessercd B pabouyux HporpamMMmax AUCUUIUIMH (MOAYyJeH) W MOAJICKUT
€XKEroHOMY OOHOBIICHHIO.

ITomemieHust s caMOCTOSITEIbHOM pabOThl O0YYarOIUXCs OCHAIIEHbl KOMIIbIOTEPHOMH
TEXHUKOM C BO3MOYKHOCTBHIO TOAKIIOUCHHS K ceTH «VIHTepHeT» M 00ecCledYeHbl JOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

VYHuBepcurer obecredeH HEOOXOAMMBIM KOMILICKTOM JIUIICH3HOHHOTO U CBOOOJHO
pacIpoCTpaHsEeMOro IMPOrPaMMHOIO  OOECHEYEHUs, 6 MmMOM Yucie O0me4ecneeHHo20
npou3zeoocmea (COCTaB oOmNpezenseTcs B pabouyuMx MporpamMmax IUCHMIUIMH (MOAylel) u
noonexcum o0H06IeHUI0 NPU HEOOXO0OUMOCIU).

[Tpu ucnonb30BaHUU B 00PA30BATEIBHOM MPOLIECCE MEYATHBIX W3JaHUN, B YHUBEPCHTETE
chopmupoBaH OUOINOTEYHBIN (POH/I, YKOMIIJICKTOBAHHBIN IIEUYaTHBIMH U3/IaHUSIMM U3 pacyeTra He
meHee 0,25 sx3eMIuIsipa KakJ0oro U3 M3JaHUi, yKa3aHHBIX B paOouuxX MporpamMmax AUCLMILIUH
(Monynei), mporpaMmax HpPaKTHUK, HA OJHOIO OOYYaroIIerocs M3 YHUCIa JIML, OJHOBPEMEHHO
OCBaMBAIOIIMX COOTBETCTBYIOLIYIO JUCHUIUIMHY (MOJIYJb), MPOXOJSALIMX COOTBETCTBYIOILYIO
IIPAKTHUKY.

OO6yuaromumcst obecrieueH I0CTyn (YIOAJICHHBIM JOCTYN), 6 MOM uucie 6 cayuae
npumenenus 31eKMPOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00PA306AMENbHBIX MEXHOI02UIL, K
COBPEMEHHBIM MPO(ECCHOHATBHBIM 0a3aM JTAHHBIX U HH(POPMAITHOHHBIM CITPABOYHBIM CHCTEMAM,
COCTaB KOTOPBIX ONpefensercd B pabo4yux MporpamMmax AUCHUIUIMH (MOAYJIEeH) M MOAJIEKUT
O0OHOBJIICHHUIO (TPY HEOOXOAUMOCTH).

OOyuaronyecs: U3 4nciia MHBAJIUA0B U JIHIL C OFPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
o0ecTeynBarOTCs NMEYaTHHIMU U (MJTH ) DJIEKTPOHHBIMHE 00pa30BaTeIbHBIMH pecypcamu B hopmax,
aJalTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 310POBbSL.

Jlig peanu3anud OCHOBHOM 00pa30BaTeIbHOW MpPOrpaMMbl TMOATOTOBKH MarucTpoB
UCTIONB3YIOTCS (OHABI Y4eOHOW, y4eOHO-METOAMUYECKOW, HAy4YHOH, MepuoJu4ecKoil HayyHO-
TexHuueckoi  nuteparypel  WMHpopmannonHo-6mbmuoreunoro uentpa (MBL) PXTY
uM. JI.1. MenzeneeBa u xadeap, yuacTBYIOLUMX B peaTU3alUU IPOTPAMMBI.

Nupopmannonno-6modanoreunsiii nentp PXTY um. /1. 1. MenneneeBa obecrieunBaer
UHQOPMALIMOHHYIO  MOJJEPXKKY  pealu3allid  MpOrpaMMbl,  COAEUCTBYET  IOATOTOBKE
BBICOKOKBJIN(UIIMPOBAHHBIX ~ CIIELMAIKNCTOB, COBEPIIEHCTBOBAHHIO Yy4eOHOro mpoliecca,
HAY4YHO-UCCIIEJJOBATEIbCKOM PabOThI, CIIOCOOCTBYET PAa3BUTHUIO MPO(ECCHOHATBHON KYyIbTYpPbI
OyIylIero crenuaiiucTa.

WBL] yHuBepcurera obecreunBaeT OOYyYarOIIMXCsl OCHOBHOW ydeOHOHM, yueOHO-
METOIMYECKOW M HAyyHOM nuTepaTypod, HEOOXOAMMOHM ISl peanu3alid M KayeCTBEHHOI'O
OCBOCHMS 00YyYaroIMMHUCS 0 MPOrpaMMe MarucTpaTypbl 00pa3oBaTeIbHOTO Mpolecca 1Mo BCeM
qucHumuiiHaM, npaktukam u [TMA ocHOBHOI 00pa3oBaTenbHOM MPOrpaMMbl MOATOTOBKU
MarucTpos.

O6mmit 06sem MHOTOOTpacaeBoro dhouaa MBI 01.01.2022 coctasnsier 1 719 785 k3.

@®oHx y4yeOHOW M yueOHO-METOJIMYECKOH JIUTepaTyphl YKOMIUIEKTOBAH MEYaTHBIMH
W3IaHUSIMU U3 pacyeTa He MeHee 0,25 9K3eMIIIPOB KaXk10I0 U3 U3/1aHU OCHOBHOM JIMTEPATYPHI,
NEPeUNCICHHON B pabo4yMX IMporpamMmax IUCHUIUIMH (MOAynel), MpakTuk, u He MeHee 0,25
HK3EMILISPOB JOTOIHUTEIBHON IUTEepaTyphl Ha 1 oOyyaromuxcs.

@oH/ JONOJHUTENBHOM JHUTEpaTyphl BKJIIOYAET TIOMHMO Y4e€OHOH JUTEepaTyphl
obunMambHbIe, CHpPaBOYHO-OMOMMOTpadUUecKe, CHeUATN3UPOBAHHBIE OTEYECTBEHHBIE U
3apyOeskHbIe IepHOINYECKUe U NH(POPMALIMOHHbIE N3TaHHSL.
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NudopManinoHHO-OMOIMOTEUHBIN  IIEHTP OOCECIEUYMBAET CaMOCTOATEIBHYIO paboTy
00yJarOIIUXCs B YUTATBHBIX 3aJ1aX, MPEJOCTaBIss IMUPOKUA BEIOOP TUTEPATYPHI MO aKTYaTbHBIM
HAIpaBJICHUSIM, a Takke obecreynBaeT JOCTyn K MpodeccnoHalbHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

Kaxxnprit oOydaromuiicss odecriedeH CBOOOHBIM JIOCTYIIOM U3 JIFOOOW TOYKH, B KOTOPOM
UMeeTCs I0CTYI K cetu HTepHeT, K 31eKTpoHH0-0n0anoTeunoi cucreme (ObC) YHuBepcurera,
KOTOpasi COJEPXKUT pa3juyHble M3JaHHs 1O OCHOBHBIM H3Yy4aeMbIM JUCLHMUILUIMHAM U
chopMHpOBaHA IO COTJIACOBAHHMIO C IMPaBOOOJIATATENIIMA y4eOHOW W y4eOHO-METOIUYECKOU
JUTEPATYPHI.

Jnst  Oojmee TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
uH(popmManmoHHoro oocmyxkuBanus B MBI peannsoBana TeXHOJOTHUS ANEKTPOHHOW TOCTaBKHU

JIOKYMEHTOB.

DJIeKTPOHHBbIe HH(OPMaILHOHHBIE pecypPChl, HCIOJIb3yeMble B Ipouecce 00y4eHHs

PexkBu3uTHI 1OTOBOpA
(HOMep, n1aTa 3aKJIOYCHUS,

XapakTepucTika OH0JIMOTEYHOTO

Ne JJIeKTPOHHBIH CPOK /elCTBHA), CCHLJIKA HA (donaa, nocTtyn k KoTopomy
pecype caiit OBC, cymma norosopa, Npea0CTABJISIETCSI JOTOBOPOM
KOJIMYeCTBO KJIKYel

DNeKTPOHHO- [IpuHamIe:KHOCTH — CTOPOHHSS Komnexuun: «Xumusi» - uszn-sa HOT,
oubnuoreuynass | PekBusutel qorosopa — OO0 «Xumus» - u3a-Ba  JlabGopatopus
cuctema (3bC) | «M3parenbctBO «JIaHby 3HaHuH, «Xumus» - u3g-sa «JIAHby,
«JTAHb» Jorosop ot 26.09.2020 «Xumus»-KHUTY (Kazanckuii

Ne 33.03-P-3.1-2173/2020 HaAIlMOHATbHBIN HCCJIeI0BATENbCKUI

TEXHOJOTHYECKHI YHUBEPCUTET),

Cymma norosopa — 747 661-28 «Xumust» - u3g-sa OUSMATIIUT»,

«Madopmaruka» - wusn-Ba «JIAHby,

C 26.09.2020 no 25.09.2021 «Hpopmarukan-HanmoHanbHbIH
Otkpeiteiii YHuBepcurer « MTHTYUT»,

Horosop ot 26.09.2021 «IH)K€HEepHO-TEXHUYECKUE HAyKu» -

Ne33.03-P-3.1-3824/2021 m3n-sa  «JIAHb», «Teopernueckas
MexaHuka» - u3g-Ba «JIAHby,

C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KonunuecTBo kinrouel — 1octyn
JUTSL 3aPETUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHslid JOCTYII ITOCIIE
IIEPCOHAIBHOW PETHCTPALlX Ha
caiite ObC.

OKOHOMHUKA H MCHCIP)KMCHT)» - H3[-Ba
I[aIJ_IKOB n K., a TaKXC OTACIBbHBIC
n3aaHus B COOTBETCTBHH C I[OFOBOPOM.

HpI/IHa,Z[J'IC)KHOCTL — CTOPOHHSAA

Komnexmun: «Xumusg» - n3a-sa HOT,

PexBusutel norosopa — OO0 «Xumus» - u3a-Ba  JlabGopatopus
«3marennpcTBO «JIaHbY 3HaHui, «Xumus» - KHUTY (Kazanckuit
Horosop ot 26.09.2021 HaITMOHATLHBIA HCCIEIOBATEILCKIUH
Ne 33.03-P-3.1-3824/2021 TE€XHOJOTMYECKHUI YHUBEPCUTET),

«Xumust» - wu3g-Ba OUSMATIIUT»,
Cymma norosopa — 498445-10 «Mudpopmarukay - HanmoHaibHBII
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C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KommuecTBo Kirouen — 10CTyn
JUISL 3aperUCTPUPOBAHHBIX
nosib3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid 10CTyN OCHE
MEePCOHAIBHON PETUCTPALIUU Ha
carite ObC.

OtkpeiTeiii YHUBepcurer « THTYUT»,
OKOHOMMKA W MEHEIKMEHT» - HU3]-Ba
HamkoB u K., a Takxke oOT/AeIbHbIC
W3IaHUs M3 KOJUIEKIUH  JApYTrHux
U3/1aTeNbCTB B COOTBETCTBUU  C
JloroBopoMm.

[IpuHaayIeXKHOCTH — CTOPOHHSIS
PexBusuthl 1orosopa — OO0
«M3patrenbcTBO «JIaHb»
Jorosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 no 25.09.2022

Ccruika Ha caiit ObC —
http://e.lanbook.com

KommuecTBo kiroue — 10CTyn
JUTSL 3aPETUCTPUPOBAHHBIX
noJip3oBarelie PXTY ¢ moboro
KOMIIBIOTEPA.

VY naneHHsli 10CTyN NOCe
MePCOHANTBHON PETUCTPAIIUU HA
caiite OBC.

«XuMus» - U3I-Ba «JIAHbY,
«Uugpopmaruka» - uzn-sa «JIAHby,
«H)XEHEpHO-TEXHUYECKUE HAyKu» -
mw3a-ea  «JIAHb», «Teopernueckas
MEXaHUKa» - u3]1-Ba «JIAHbY,
«Pusuka» - uza-sa «JIAHb», a takxke
OTHENbHbIE  M3JlaHud U3  JIPYTrux
komnekuuii uszgarensctBa «JIAHb» B
COOTBETCTBUU € [[oroBopoM.

ONEKTPOHHO - IIpuHaaneXHOCTh — COOCTBEHHAsi | DJIEKTPOHHbIE BEPCUU  YUEOHBIX H
o6ubnuoreunass | PXTYVY. Hay4HbIX u3naHuid aBTopoB PXTY
cuctema BI] o Bcem OOIL.

PXTY um. Ccpiika Ha caiit ObC —

J.W. Mennenee | http://lib.muctr.ru/

Ba (Ha Oaze

ANBC Joctyn i noas3oBarenen

«Hpbucy) PXTY ¢ m1000r0 KOMIbIOTEPA

WNudopmannons | IlpuHaaieKHOCTh CTOPOHHSS. DneKkTpoHHast OMOIMOTeKa HOPMATHBHO-
O-CIIpaBOYHAas PexBusutel koHTpakTa — OO0 TeXHU4YeCKnXx  m3ganuil.  Conepxur
cucremMa «MH®OPMIIPOEKT-Llentp» 6onee 40000 HallMOHAJIbHBIX
«TEXOKCIIEP crangaprtos u ap. HT/]

T» «Hopwmsl, KonTpakr ot 24.12.2021

MpaBua, 216-27723A/2021

CTaH1apThl

Poccumy. Cymma norosopa — 887 604-00

C 01.01.2022 mo 31.12.2022
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Ccpuika Ha caut DbC —
http://reforma.kodeks.ru/reforma/

Konnuecto ximroueii — 10
JIMUEH3UN + JIOKAJIBHBIN JOCTYII C
komnbroTepoB MBI

OneKTpoHHas [IpuHaIeKHOCTD — CTOPOHHSAA B Ob/] noctynHbl 371€KTPOHHBIE BEPCUU
onbanorexka PexBusuthl noroopa — ®I'bY JccepTaui Poccuiickoi
JquccepTanuin PI'b I'ocynapcTBeHHOM OMOIHOTEKH:
(OB PT'B) Horosop ot 23.04.2021 ¢ 1998 roma — mo cCHeUHATbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «DKOHOMHYECKHE HAYKN»,
«fOpunnyeckue HayKu»,
Cymma norosopa — 398 840-00 «[lemarorunueckue HAYKH» u
«[Icuxonornyeckue HaAyKn»;
C 23.04.2021 1o 22.04.2022 ¢ 2004 roga - o BCceM CIICIHAILHOCTSIM,
KpOM€e MEIUIIMHBI U papMaliuu;
Ccruika na cait ObC — ¢ 2007 roga - 1o BCEM CIICIHAILHOCTSIM,
http://diss.rsl.ru BKJIIOYash pabOThl 110 MEIUIUHE M
bapmanmm.
Konunuecto kmroueii — 10
nuueH3ui + pacrneyarka B MBI
bl BUHUTH IIpuHamIeXKHOCTh — CTOPOHHSAS Kpynneiimas B Poccun 6a3 gaHHbBIX 10
PAH PexBusutel norosopa- BUHUTHU | ecTeCTBEHHBIM, TOYHBIM U TEXHUYECKUM
PAH HaykaM. Bxirouaer wMarepuansl PX
Horosop ot 20.04.2022 (PedeparuBnoro xypuana) BUHUTU c
Ne 33.03-P-3.1-4426/2022 1981 r. O6mwmii oobem BJI — Gomee 28
MJIH. JOKYMEHTOB
Cymma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023
Ccblika Ha caT —
http://www.viniti.ru/
KomnuecTBo kimrouent —
JIOKAJBbHBIN TOCTYI AJs
nonbs3oBarenerd PXTY B MBI
PXTY.
Hayuno- [IpuHaI€XHOCTH — CTOPOHHSS Hayunass oanektponHass OubinoTexa
JJIEKTPOHHAs PexBusnTel 1orosopa — eLIBRARY.RU — »st0 kpynHenmmii
6ubanoTeka 00O Hayynast anexTpoHHas poccuiickuii MH(POPMAIIMOHHO-
«eLibrary.ru» o6ubnuoreka, aHAJIMTUYECKU TopTan B 0o0jacTu
Horosop ot 24.12.2021 HAyKd, TEXHOJIOTUH, MEIUINHBI W

Ne SU-364/2021/33.03-P-3.1-
4085/2021

Cymma norosopa — 1 309 275-00
C 01.01.2022 o 31.12.2022

CchUIKa Ha CaUT —
http://elibrary.ru

o0pa3oBaHusl, coaepKaluil pedeparsl u
TIOJIHBIE TEKCTHI OoJiee 29 MITH HayYHBIX
crareii W mnyOiuKanuii, B TOM YHUCIIE
JJIEKTpOHHBIE Bepcun Oomee 5600
POCCUICKUX Hay4YHO-TEXHUYECKHUX
JKYpPHaJOB.
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KonnuecTBo kitoveit — noctyn
1 rmonb3oBarened PXTY no IP-
aJpecaM HeOrpaHUYEH.

Y naneHHslid 10CTyN OCIE
MEePCOHAIIBHOM perucTpalnu Ha
caiite HOB.

CrpaBouHo- [IpuHaIEKHOCTH — CTOPOHHSS [MapanT — cipaBo4YHO-TIpaBOBas cucTeMa
MpaBoBas Kontpakr ot 27.12.2021 0  3aKoHOJaTenbCTBYy  Poccuiickoit
cucTeMa Ne 215-2745A/2021 deneparnym.
I'apanT»

CymmMma kontpakrta 680 580-00

C01.01.2022 o 31.12.2022

Ccblika Ha caiT —

http://www.garant.ru/

KommuecTBo kiroue — 10CTy

1 nonb3oBateell PXTY o IP-

ajJipecaM HeOrpaHUYeH
DIEeKTPOHHO- [IpuHaAIEKHOCTH — CTOPOHHSS DOnekTpoHHass OuOIMOTEKa BKIIOYAET
oubmuoreynas | «QNEKTPOHHOE U3ATEIHCTBO 6osnee 5000 HauMeHOBaHUN y4EOHHUKOB
cucremMa FOPAIT» U y4eOHBIX MOCOOMI O BCeM OTpaciisiM
U3/1aTeNnbCTBa Horosop ot 16.03.2022 3HAHUU JUIs BCEX yYpOBHEM
«FOPAMT» Ne 33.03-J1-3.1-4377/2022 po(hecCuOHaTBLHOTO oOpa3oBaHHs

OT BEAYIIMX  HAYYHBIX  IIKOI  C
Cymma norosopa — 478 304.00 cobmoieHneM  TpeOOBaHMW  HOBBIX
®I'OCos.

C 16.03.2022 mo 15.03.2023

Ccoiika Ha caiit — https://biblio-

online.ru/

KomnuecTBo kirouelt — 10CcTyn

JUISL 3aperUCTPUPOBAHHBIX

nosib3oBareneit PXTY ¢ moboro

KOMIIbIOTEpA.

VY naneHHslid 10CTyN NOCe

MEePCOHATIBHON PEerucTpaluy Ha

caiite 9bC.
DNEeKTPOHHO- [TpuHaaIEKHOCTD — CTOPOHHSS KowMmrnekt u3nanuii, Bxoasmmx B 0azy
oubmmoreynass | OOO «llonurexpecype» NaHHBIX «OJEKTpOHHAas OubnnoTexa
cucTemMa Horosop ot 16.03.2022 TeXHUUYECKOro BY3a».
«Koncynprant | Ne 33.03-P-3.1-4375/2022
CTY/ICHTa»

Cymma jorosopa — 258 488 - 00
C 16.03.2022 mo 15.03.2023

CchUIKa Ha CalT —
http://www.studentlibrary.ru
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KonnuecTBo kitoveit — noctyn
JUTS 3aPETUCTPUPOBAHHBIX
noJip3oBateiied PXTY ¢ moboro
KOMITBIOTEpA.

VY naneHHsli 10CTyN MOCie
MEPCOHAIIBHOM PErUCTpalK Ha
caitite OBbC.

10 DNEeKTPOHHO- [IpuHan€XHOCTH — CTOPOHHSS Komnexknust wu3ganuii  y4eOHMKOB |
OnbIMoTeYHAs 000 «3HAHUYMy, y4eOHBIX TOCOOMH TI0 Pa3IUYHBIM
cucTema Horosop ot 06.04.2022 oTpaciiiM 3HAaHUU A BCEX YpPOBHEU
«ZNANIUM.C | Ne 48 56¢/33.03-P-3.1-4378/2022 | npodeccroHanbHOro 00pa3oBaHusl.
OM»

CymmMma norosopa — 31 500-00

C 06.04.2022 1o 05.04.2023
Ccblika Ha calT —
https://znanium.com/
KommuecTBo kintouen - 10cTyn
JUISL 3aperUCTPUPOBAHHBIX
nonp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

11 WNudopmanmonn | [IpuHanie:;KHOCTh — CTOPOHHSIS CucremaTtuzanus, KOPPEKTUPOBKA
o- 00O «HayuHas 3neKTpoHHAas npodunei YYEHBIX PXTY u
aHAIUTUYCCKass | OMOIMOTEeKa» YHUBEpPCUTETA B  IEJOM. AHanu3
cucrtema Science MyOIMKAIMOHHON aKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYJHHKOB YHUBEPCHUTETA.

Ne 33.03-J1-3.1-4376/2022
Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CcpUIKa Ha caiiT —
http://elibrary.ru

KomnuectBo kimroueit —
JIOKaJbHBIN JOCTYI IS
cotpyaHukoB MBII.

becrinatHble apXxuBHBIE KOJUIEKIIMU, TpUOOpeTeHHbIe MUHOOPHAYKH AJI BY30B.
Apxu MsparensctBa American Association for the Advancement of Science.llaker

«Science Classic» 1880-1996

Apxus Uznarenscra Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus n3garenpctBa Macturyra dnsukn (Bemukobpuranus). [Taker «Historical Archive

1874-1999» ¢ mepBOro BeIIYCKA KAXKA0Oro kypHaiua 1mo 1999. 1874-1999

ApxuB m3marenbsctBa Nature Publishing Group. ITaker «Nature» ¢ ImepBOroO BBIIVCKA

nepsoro HoMmepa 1o 2010, 1869-2010

ApxuB m3marensctBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro

BBIIIYCKA KAXJI0T0 )KypHaua mo 1995, 1849-1995
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ApxuB m3narenbctBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITYCKA KXKI0T0 )ypHaia mo 1998, 1890-1998

Apxus uznatenbcrBa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro Beliycka
Ka)J10T0 ypHaiua o 1996, 1798-1997

Apxu xypHainoB Koponesckoro xumuyeckoro obmectsa(RSC). 1841-2007

ApPXUB KOJJICKIIMHM JKypHaJIOB AMepuKaHCKoro reodusmuueckoro corosa (AGU),
npejocrapiseMblil u3narenbctBoM Wiley Subscription Services, Inc. 1896-1996

BecrutatHble opuimansHbie OTKPBITHIE pecypchl MHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HayyHBIX KYpHAIOB 110 Pa3IMYHBIM OTPACIsM 3HAHUN
(oxoJ0 2 MUILTHOHOB cTaTei) u3134 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pa3zmenieno 6osee 3000 KHUT 1O pa3IMYHBIM OTPACISIM 3HAHUH, MPE0CTABICHHBIX
122 Hay4HBIMM U3/1aTEIBCTBAMM.

3. BioMed Central https://www.biomedcentral.com/

baza nmanmapix Brmouaer Oonee 300 pemeH3WpyeMBIX JKYpPHAIOB IO OWOMEIHIIMHE,
MEAMIIMHE U €CTECTBEHHBIM HaykaM. Bce craThu, pa3zMenieHHbIe B 6a3e, HaX0IATCs B CBOOOHOM
JIOCTYTIE.

4, DnekTpoHHBIN pecypce arXiv https://arxiv.org/

KpynHeimum OecriaTHBI apXUB 3JCKTPOHHBIX HAayYHBIX MyONIHMKAIMK 1O pasaenam
bu3KKY, MaTeMaTUKH, THPOPMATHKH, MEXaHUKH, aCTPOHOMUU U Ouonoruu. Mimeercs moapoOHbIi
TEMAaTUYECKHIA KaTaJIOT ¥ BO3MOKHOCTB TIOMCKA CTATEH 10 MHOKECTBY KPUTEPHEB.

5. Komnekius sxxypuaios MDPI AG http://www.mdpi.com/

MHOTOMCIUITMHAPHBIA TH(PPOBOM H3IATEIBCKUN pecype, SBISCTCS MIATPOPMON s
PELEH3UPYEMBIX HAyUYHBIX JKypHAJIOB OTKPBITOrO Aoctyma, uzaammuxcs MDPI AG (basens,
[Beiinapus). N3narenbctBo BeimyckaeT Oonee 120 pa3HOOOpa3HBIX 3JIEKTPOHHBIX KYpPHAJIOB,
HAXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. W3narenscTBo ¢ oTKpbITEIM Aoctynom InTech http://www.intechopen.com/

IlepBoe u kpymHeiilee B MUpe U3AaTENbCTBO, MMyOIMKYIOIIee KHUTH B OTKPBITOM JIOCTYIIE,
okosio 2500 HayuHbIX u3naHuil. OCHOBHAas TeMaTWYecKas HANpaBICHHOCTh - (PU3MYECKHE U
TEXHUUYECKHUE HAYKH, TEXHOJOTHUH, METUIIUHCKNE HAYKH, HAYKH O )KU3HU.

7. baza nannbix xumuueckux coeaunennit ChemSpider http://www.chemspider.com/

ChemSpider — 3to GecriatHass XUMHUYecKast 0a3a JaHHbBIX, MPEIOCTABIISIONIAs OBICTPHIH
JocTymn K Oosiee yeM 28 MUIUTMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM nH(popmanuu. Pecypc
npuHaanexut KoponeBckomy xumudeckomy oOmiectBy BenmnkoOpurtanum (Royal Society of
Chemistry).

8. Komnnekuus sxypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - xomiekuus >XypHajoB, B KOTOPBIX MyOJUKYIOTCS OTYETHl O HOBBIX
MCCIIEIOBAaHMSIX B 00JacTH €CTECTBEHHBIX HAayK M MEIWIMHBL. Bce >KypHalbl pa3MerieHbl B
cBoOoiHOM goctytme (Open Access), BCE CTaThU MPOXOAST CTPOTOE HAYYHOE PElICH3NPOBaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marenTam u ToBapHbM 3Hakam CIIIA — USPTO — mpemocrasiser
CBOOOJHBIN JOCTYN K aMEpPHKaHCKHM IaTeHTaM, onyonukoBaHHbIM ¢ 1976 r. Ilo Hacrosiee
BpEMsl.

10. Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tatentsl (100 mnaTeHTHblE 3adBKU) Oosnee 50 HANMOHANBHBIX M HECKOJBKHX
MEXIYHAPOJHBIX MAaTEHTHBIX OIOpO, B TOM umcie nociHblie TekcThl mareHToB CIHIA, Poccun,
®paHuyu, ANoHUM U Ap.

11.  denepanbHblii  MHCTUTYT  OpOMBIIUIEHHOH  cobctBeHHocTH — (DPUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

WNudopmannonnsie pecypcst @PUIIC cBoboaHOrO 0CTYMA:

- OnektpoHHbIe OroiueTeHu. M3o6perenus. [lone3npie Mmoaeny.
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- OTKpBITBIE PEECTPHI POCCUMCKUX H300pETEHUI 1 3asiBOK HA U300PETCHHUS.

- Pecdepatsl poccuiickuxX MaTEHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

- [lomHble TEKCTBI POCCHHCKUX MATEHTHBIX JIOKYMEHTOB U3  IIOCIEIHEro
opuIMaNbHOTO OIOJIETEHS.

6.3 TpedoBanus k kaapoBbIM ycjaoBusaMm peanuzannu OOII 6akanaBpuara

Peammzanms OOIl  GakanaBpuara o0ecreuMBaeTCsl IeJaroruyecKMMu paOOTHUKaMU
YHHUBEPCHUTETA, a TaKXKe JIMLAMH, IpuBiekaeMbiMU K peannzanuu OOIl GakanaBpuara Ha MHBIX
YCIIOBUSIX.

KBamudpukanus  memarorn4eckux — paOOTHMKOB —~ YHHBEPCHTETa  COOTBETCTBYET
KBaIN(UKAIIMOHHBIM TPEOOBaHUSAM, YKA3aHHbIM B KBAJM(UKALMOHHBIX CIPABOYHHUKAX W (WIIN)
npodecCHOHATIBHBIX CTaHIapTaXx.

He menee 70 mpoueHTOB (YHMCIEHHOCTH MEAArOrMYECKUX PAOOTHUKOB YHUBEPCHUTETA,
yuactByronmx B peanusammu OOIl GakanmaBpuara, W JIMI, NMPHUBICKAEMBIX YHHBEPCUTETOM K
peanuzanuu OOII GakanaBpuarta Ha HHBIX YCIOBUSX (MCXOJS U3 KOJMUYECTBA 3aMEIIAEMbIX CTAaBOK,
MPUBEICHHOTO K IEJIOYUCICHHBIM 3HAYEHUSIM), BEIyT HAYYHYIO, YU€OHO-METOIUYECKYIO U (HJIH)
HPaKTHUYECKYI0 paboTy, COOTBETCTBYIOLIYIO MPOMUITIO IPENOAaBaeMO JTUCHUIUIUHBI (MOIYJIS).

He Mmenee 5 mpoOLEHTOB YHMCIEHHOCTH TNEJArorHuecKuX paOOTHHKOB YHUBEPCHTETA,
yuacTtByronmx B peanusanuu OOIIl GakanaBpuara, W JIML, NPUBIEKAEMBIX YHHBEPCUTETOM K
peammzanuu OOII GakanaBpuara Ha MHBIX YCTIOBUSX (MCXO/Is M3 KOJIMYECTBA 3aMEIIaeMbIX CTaBOK,
HPUBEIEHHOTO K LIEJIOYMCICHHBIM 3HAUCHHUSM ), SIBJISIOTCSI PYKOBOAUTENSAMU U (W) paOOTHUKAMU
MHBIX OpraHU3alui, OCYIIECTBISIOUMMU TPYAOBYIO JEATEIBHOCTh B Mpo(ecCHOHAIbHON cdepe,
COOTBETCTBYIOLIEH MPo(hecCHOHATBHOM AEATETLHOCTH, K KOTOPO TOTOBSATCS BBITYCKHUKU (UMEIOT
CTaXKk pabOThI B JaHHOU NpodeccHOoHaIbHOM cpepe He MeHee 3 JIET).

He menee 60 npoLeHTOB YUCIEHHOCTH M€1arorn4ecKuX pabOTHUKOB YHUBEPCUTETA U JIMIL,
NPUBJIEKAEMBIX K 00pa30BaTeIbHON ACATEILHOCTH YHUBEPCUTETa HA MHBIX YCIOBHSX (MCXOMS U3
KOJIMYECTBA 3aMEIaeMbIX CTABOK, IPUBEICHHOI'O K LIEJIOUMCICHHBIM 3HAUEHHSIM), UMEIOT YUCHYIO
CTETleHb (B TOM 4YHCJIE YUYEHYIO CTENEHb, IOJYyYEHHYH0O B HHOCTPAHHOM TOCYAAapCTBE U
npusHaBaemyto B Poccuiickoii denepanun) u (WK) yueHoe 3BaHHE (B TOM YHCIIE YY€HOE 3BaHUE,
MOJIy4EeHHOE B MHOCTPAaHHOM TOCyAapcTBe U npu3HaBaemoe B Poccuiickoit denepanyn).

6.4 TpeGoBanusi k puHaAHCOBBIM ycjaoBusM peanuzanuu OOII 6akanaBpuara

dunancoBoe obecrnieuenue peanuzanuu OOIT 6akanaBpuaTa oCyleCTBIsIETCS B 00beMe He
HIDKE 3HAueHW O0a30BbIX HOPMATHBHBIX 3aTpaT Ha OKa3aHUE TIOCYJApCTBEHHBIX YCIYT IO
peanuzany 00pa3oBaTeNIbHBIX MPOrpaMM BbICHIET0 00pa30BaHMs — MporpaMMm OakajiaBpuara H
3HAYEHUH KOPPEKTHPYIOMUX K03((UIMEeHTOB K 0a30BbIM HOpMAaTHBaM 3aTpart, OINpeNeNsieMbIX
MmuHuCTEpCTBOM HayKH U BbIciiero oopaszosanus Poccuiickoit deneparum.

6.5 TpeOoBaHusi K NPHMEHsIeMbIM MEXAaHM3MaM OLCHKH KayecTBa 00pa3oBaTe/IbHOM
NAesTeJILHOCTH U MoAToTOBKH o0ydaommxcs no QOII 6akanaBpuara

KauectBo 00pa3oBaTenbHOM JeATENBHOCTH UM MOArOoTOBKM oOywarommxcst OOII
OakanaBpuaTa OIpeesIeTCs] B paMKax CUCTEMbl BHYTPEHHEH OLIEHKH, a TaK)K€ CCTEMbl BHEIITHEN
OLIEHKH, B KOTOPOI YHUBEPCUTET IPUHUMAET Y4acTHe Ha J00pPOBOIBHOM OCHOBE.

B wmemix cosepmienctBoBanuss OOIIl OGakanmaBpuata Npu TPOBEAECHUU PETYISIPHON
BHYTPEHHEH OIIEHKHM KauecTBa 00pa30BaTENLHOM JIESATENbHOCTH U MOATOTOBKH O0YYAOLIUXCS MO
OOII 6akanaBpuaTa npuBiIeKkaeT paboroaareneit u (i) X oObeINHEHHSI, UHBIX IOPUIUUYECKUX U
(nnn) puznYecKuX UL, BKIOYAs Me1arorn4ecKuX pabOTHUKOB YHUBEPCHUTETA.

B pamkax BHyTpeHHEH cHcTeMBbl OIIEHKH KadecTBa 0Opa30BaTENIbHOW NEATENLHOCTH IO
OOIIl OGakanaBpuara OOYYAIOIIMMCS TPEIOCTABISAETCS BO3MOXKHOCTH OLICHMBAHUS YCIOBHIA,
COJIepaHUs, OpraHM3allid MU KauyecTBa OOpa30BaTENLHOIO Ipolecca B LEIOM U OTHAENbHBIX
JUCLUIUTNH (MOJTyJIel) U PaKTHK.
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BHemHss1 o1ieHKa KadecTBa 00pa3oBaTeNIbHOM IESTEIBHOCTH 110 TIporpamMMe OakanaBpuara
B paMKax IMpOoIeTypbl TOCYIapCTBEHHON aKKpEIUTALUHI OCYILECTBIISETCS C LENbIO TTOATBEPKICHHS
COOTBETCTBUS 00pa30BaTEIbHOMN IETEIBHOCTH 110 Iporpamme OakanaBpuata TpedoBanusm OI'OC
BO.

BHemHss1 o1ieHKa kKadecTBa 00pa30BaTeIbHOM NEITEIILHOCTH U TIOATOTOBKH O0YYArOIINXCS
no OOII GakanaBpmata MOXET OCYIIECTBISITHCA B PaMKax MPogecCHOHATBFHO-00IEeCTBEHHOM
AKKpEUTAIMH, TPOBOAUMON paboTOMATENSIMU, X OOBEITUHEHUSIMH, a TAK)XKE YIIOJIHOMOYCHHBIMU
UMM OpraHu3allisIM{A, B TOM YHCIIE WHOCTPAHHBIMU OPraHU3aIMsIMHU, JTHOO aBTOPH30BAHHBIMU
HAIIMOHAIBHBIMU  MPOQECCHOHAILHO-O0MECTBEHHBIMA ~ OPTraHM3allUsIMH,  BXOISIIUMH B
MEXIYHAPOAHBIE CTPYKTYPBI, C LENBI0 MIPU3HAHKUS KauyecTBA U YPOBHS MOATOTOBKH BBHITYCKHHKOB
OTBEUAIOIIMMH TPeOOBaHMSM MPO(PECCHOHAIBHBIX CTAaHAAPTOB (MpU HAIMYUH) U (WJIH)
TpeOOBaHUSAM PBIHKA TPY/A K CIICIUAINCTAM COOTBETCTBYIOLIETO MPO(UIIAL.

7 HOPMATUBHO-METOANYECKOE OBECIIEYEHUE CUCTEMbBI OHEHKH
KAYECTBA OCBOEHHUS OBYYAIOIIUMHUCS ITPOI'PAMMBI BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno HampaBinenuro mnoaroroBku 15.03.02
TexHoJ0OrHYeCKHe MAINIMHBI M 000PYI0BaHHE OICHKA KAa4eCTBa OCBOCHHS OOYYarOIIUMUCS
OOII 6akanaBpuarta BKIIOYAET TEKYIUH KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHYIO aTTECTAIHIO
u I'NA oOyuaromuxcs.

Texymuii KOHTPOIb YCIIEBAEMOCTH 00ECIIeUnBaET OIICHUBAHUE X014 OCBOCHUS JUCHIUTUIUH
U TPOXOXKICHHUS TMPAKTHK, MPOMEKYTOYHAs aTTeCTalWsi OOydJalomuXxcs — OICHHBAHUC
MPOMEKYTOUYHBIX M OKOHYATENBHBIX PE3YyJIbTaTOB OOYYEHHUS MO TUCHUIUIMHAM, MPOXOXKICHUS
MIPAKTHUK.

HopmatuBHO-MeTOAMueckoe  oOecriedeHne  TEeKYIIEro  KOHTPOJS  YCHEBAaEeMOCTH,
npomexxyrouHoi arrectauuu u I'MA obyuarommxcs mo OOII GakanaBpuara OCyIIECTBISIETCS B
cootBercTBUU ¢ ®I'OC BO 3++ 1 nokanbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuit KOHMPONIbL, NPOMENCYMOUHASL AMMeCmayus U ammecmayuoHHble UCTIbIMAHU
umoeoeol (2ocyoapcmeeHHol umozosot) ammecmayuu evinyckuuxoe OOl baxkanaspuama

Tekymuit KOHTPOJIb U TPOMEXKYTOUHAs ATTECTALUS 10 BCEM BUIaM yueOHOM e TeTbHOCTH
00yYaroImMXcsl OCYILIECTBIISIETCSI B COOTBETCTBUU € TpeOoBaHusMU [lonoxkeHust o pedTHHroBOM
cHCTeMe OLIeHKH KauecTBa yueOHo paboTel ctyieHToB B PXTY um. JI.M. MenzaeneeBa, NpuHITOro
pemiennem YueHoro coera PXTY um. .M. MenneneeBa ot 26.02.2020, mpotokon Ne §,
BBEJIEHHOT 0 B JieiicTBue npukazoM pekropa PXTY um. JI.U. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00 YUaIOIIUXCSl 00€CTICYMBAET OIICHKY YPOBHS OCBOCHHS
JMCLUILINH, IPOXOXKICHUS MTPAKTUK, BbinonHeHus: BKP n npoBoautes npenonasareneM Ha J060M
U3 BHUJOB YYEOHBIX 3aHATHH. O0A3amenvHOll COCMANAIOWIell MeKyuez0 KOHmpous
ycnesaemocmu  A6NAEMCA  y4em NPenooasamenimu noceuaemMocmu y4eoOHvlX 3aHAmuil
obyuarowgumucs. I1o pe3ynpTaraM TEKYILEro KOHTPOJIS yCIIEBAEMOCTH TPU pa3a B CEMECTP JUIsl BCEX
KYPCOB I10 BCEM TUCLUIUIMHAM POBOJIUTCS aTTeCTalMs 00y4arOIUXCA.

[IpomexxyTouHas aTrectanus MPOBOIUTCS B (popMe 3K3aMEHOB, 3a4E€TOB C OLIEHKOH H
3a4€TOB JJISl BCEX KYypPCOB IO JUCHUUIUIMHAM M HPAKTHKaM, MPEeIyCMOTPEHHBIM y4eOHBIM IJIaHOM
OOII no nanpanenuto noarotoBku 15.03.02 TexHosiornyeckue MalIMHbI M 000py/AOBaHHeE,
TexHosiornyeckue MalMHbI M 000PYAOBaHHE TMPOM3BOACTBA BbICOKOTEMIICPATYPHBIX
(PYHKIIMOHAJILHBIX MaTepuaioB. Pe3ynbTaThl c1aun 3a4€TOB OLEHUBAIOTCA HA «3aUTEHO», «HE
3aYTEHO»; 3a4E€TOB C OLEHKOM M 3K3aMEHOB — HAa «OTJIMYHO», «XOPOIIO», «yIOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIHHO.

ITpu ocBoennu Hacroseir OOII GakanaBpuara n3ydyeHUe 4acTH AUCLUIIMH MOXKET ObITh
3aMEHEHO Ha OHJAWH-KypChl, TNpPH YCIOBMM, 4YTO B pE3yJIbTaT€ OCBOEHHs OHJANH-Kypca
(bopMupYIOTCS TE Ke KOMIETEHIIMHU (4aCTH KOMITETEHIIMH ), YTO ¥ B paMKaX YKa3aHHbBIX TUCLUIUINH.
OmnunaitH-Kypc J1oJbKeH OBbITh BBIOpaH M peain3oBaH B cooTBeTcTBUU C [lomoxenueM o 3adere
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pe3yJabTaTOB  OCBOCHHS  OTKPBITBIX  OHJIAMH-KYpCOB, pealu3yeMbIX  00pa30BaTebHBIMU
opranmsauusamu, B PXTY um. JI.1. Menzeneesa, npuHATOro pemeHuemM YdeHoro cosera PXTY
uM. /.. Menneneena ot 27.03.2020, npotokos Ne 9, BBeICHHOTO B JIEUCTBUE MTPUKA30M PEKTOPA
PXTY um. JI.W. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBiseTcss B COOTBETCTBHUM C TpeboBaHusiMu [lomoxkeHust o mopsake
MIPOBE/ICHUS TOCYIAPCTBEHHON UTOTOBOM aTTECTAIMH 10 00pa30BaTEIbHBIM IIPOTPAMMaM BBICIIIETO
oOpa3oBanusi — ImporpaMmaMm OakajgaBpuaTa, MporpaMMaM CHEIHMaIUTeTa, IporpaMMaM
maructparypsl B PXTY um. J[.M. Menneneesa, npuHATOro peuieHreM Y yeHoro cosera PXTY um.
H.N. Menneneesa ot 30.10.2019, npotokos Ne 3, BBeZIeHHOT0 B JIeicTBHUE IprKa3oM pektopa PXTY
uM. JI.1. MengeneeBa ot 14.11.2019 Ne 646A; IlonoxxeHust O BBITYCKHON KBalIH(UKAITHOHHOM
pabote mas oOyyarommxcsi Mo oOpa3oBaTeNbHBIM MPOTPaMMaM BBICIIETO 00pa3oBaHUA —
nmporpaMMaM OakajiaBpuata, mporpaMmmam celaiurera, nporpammam Maructpatypsl B PXTY um.
.. MengeneeBa, npuHsToro pemieHueM YdyeHoro coeta PXTY wum. JI.M. MenneneeBa ot
30.10.2019, mporokon Ne 3, BBeACHHOro B JeiicTBue mpukazom pekropa PXTY wum. .U
Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst oOydaromuyecsi, He UMEIOIUE aKaJeMUYEeCKON 3a/I0JDKEHHOCTH U B
MOJTHOM 0ObeMe BhInoHuBIINE yueOHbIi tuian no OOII GakanaBpuara B cootBeTcTBUM ¢ I'OC
BO no nanpasnenuto noarotoBku 15.03.02 TexHosioruyeckue MammHubl 1 o6opynoBanue. s
npoBenenusi [ A B yHuBepcureTe exeroHo (OpMUPYIOTCS TOCYJapCTBEHHbBIE SK3aMEHAIIUOHHBIE
komuccnu (I'OK) u anennsmuonnbie komuccun. Tembl BKP orpaxaror akryanbHbIE MPOOIEMBI,
CBsI3aHHbIE ¢ HarpaBieHueM noAroToBku 15.03.02 TexHoiorn4eckue MalIuHbI ¥ 000py/10BaHUe.
YHUBEPCUTET YTBEPXKIIAET MEPEUEHb TEM BBITYCKHBIX KBATH(PUKAIMOHHBIX padoT, MpeaaraéMbix
oOyyaromummcs (Jajee — rnepeueHb TeM), U TOBOAUT €ro 0 CBEACHUS 00yJaroluxcs He Mo3/IHee
yeM 3a 6 MecsIeB JI0 AaThl Hauyaja rocyJapCTBEHHON UTOrOBOM aTTeCTallUy.

Tema BKP nepconanbHO U1 KaXKI0T0 00Y4aroIerocst yrBep:KaaeTcs IPUKa3oM PeKTopa 1o
YHUBEPCUTETY TIE€pe]l HA4YaJOM MPEITUIUIOMHON MpakTUKU. J[aHHBIM TMPUKA30M yTBEPKIAETCS
takxke pykoBoautenb BKP. Ilepen nauanom Bemonnenuss BKP oOywarommiics coBMecTHO ¢
PYKOBOIMTENEM COCTaBJIICT WHIAMBUIYAIbHBIM IUJJaH MOATOTOBKM M BbinonHeHUus: BKP,
MpeayCMaTPUBAIONINNA OYEPEHOCTh M CPOKH BBIMOJNHEHHS] OTIAENBHBIX yacTed paboThl. TekcT
nosicaurensHo 3anvcku BKP mposepsiercss Ha Hanuume HENpaBOMEPHBIX 3aMMCTBOBAaHUM.
[IpoBepka ocymecTBisiercs B cooTBeTcTBUM ¢ [lonoxkeHneM O Mopsake MPOBEPKH BBIMTYCKHBIX
KBJIM(DUKAIIMOHHBIX PabOT U HAYYHBIX JOKJIAI0B 00 OCHOBHBIX pPe3y/bTaTax MOJArOTOBIEHHBIX
HAYYHO-KBATU(UKAIMOHHBIX Pa0oT (IuccepTanuii) Ha 00bEM 3aMMCTBOBAHUS U UX pa3MeEIICHUs B
aneKTpoHHO-Onbmmoreunoit cucreme PXTY wum. JI.U. MenneneeBa, NpUHATHIM pELICHUEM
Vuenoro cosera PXTY wum. .M. Menneneea ot 30.10.2019, npotokon Ne 3, BBeeHHbIM B
neiicrue npukazom pextopa PXTY um. /.M. Menneneesa ot 14.11.2019 Ne 646A.

3ammta BKP npoBoauTcs Ha oTkpbIThIX 3aceganusx ['OK ¢ yuactuem He MeHee IByX TpeTeit
ee coctana. ['paduk 3amutet BKP cocraBnsieTcs o coryiacoBaHuio ¢ 00y4aroIIMMHCS U IOBOJUTCS
JI0 cBelleHHs oOyJaromuxcsi He mo3zHee, yeM 3a 30 aHeil 1o Havana pabotsl ['OK. Pesynbrars
paborel I'OK ompenenstorcs OLEHKAMU  «OTIMYHO», «XOPOIIOY», «YAOBJIETBOPUTEIILHOY,
«HEYJIOBIIETBOPUTETHHO» M OOBABISIOTCS B TOT K€ JIEHb MOCIe OQOPMIICHHUS B YCTaHOBICHHOM
MOpSAIKE TIPOTOKOJIOB 3acemaHuii komuccuid. [lo okoHuanum paboTel mpencemarens [OK
COCTaBJISIET OTYET O MPOJICTaHHON padoTe.

Jlis oOydaromuxcsi U3 4Yucia WHBAIWAOB M JIMIl C OTPAHWMYEHHBIMH BO3MOXKHOCTSIMHU
3n0poBbsi ['MMA  TIpOBOIUTCS C Y4eTOM OCOOEHHOCTEH WX TICHXO(H3UUECKOTO pa3BUTHS,
WHIUBUAYATBHBIX BO3MOXKHOCTEH M COCTOSTHUS 37I0POBBSL.

OueHouHbIE CpEACTBA BKJIIOYAIOT: KOHTPOJIbHBIE BOIPOCHI W THUIIOBBIE 3aJaHUs Ui
MPAKTUYECKUX 3aHATHH, KOHTPOJBHBIX pPabOT, 3a4€TOB M HSK3aMEHOB, MPUMEPHYIO TEMAaTHUKY
pedepaToB, KypcOBBIX pabOT; HHBIE (OPMBI KOHTPOIS, IO3BOJSIONINE OLEHUTHh CTEIEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUNA 00YYarOIINXCsl.
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38.
39.
40.
41.
42.
43.

44,

45.

8 PABOYME ITPOI'PAMMBI JTUCHUILJINH, ITIPAKTUK U1 T'HA

Paboune mporpaMmbl AUCITUTLINH, TpakTHK 1 [ A
Maremaruka
Ucropus (ucropust Poccun, BceoOmas uctopusi)
TeopeTnueckas MeXaHHKa
dunocodus
OO0m1as 1 HeOpraHuveckKas XuMust
OcHoBbI HHGOPMALIMOHHBIX TEXHOJIOTHI
[TpodunsHOE TpOrpaMMHOE 0OECTICYeHHE TSl PEIICHUS 3a/1a4 MPOPECCHOHATBHON
JESTEIIbHOCTH
WMHOCTpaHHBIN A3BIK
WuxeHepHas 1 KOMIIbIOTepHAas Tpaduka
TexHuueckass MEXaHUKA
®dusnka
DNEeKTPOTEXHHUKA U TPOMBIIIJICHHAS! 3JIEKTPOHUKA
Jletanu mMaimivH U OCHOBBI KOHCTPYHUPOBaHUS
DKOJIOTHS
TexHonorust KOHCTPYKIMOHHBIX MaTepHalIOB
OCHOBBI TEXHOJIOTUU MAITUHOCTPOCHUS
OCHOBBI ’KOHOMUKH U YIPABJICHHS MPOU3BOICTBOM
KoncTpynpoBanue u pacueT 31€MEHTOB 000pyI0BaHUS
CucreMbl aBTOMaTHU3UPOBAHHOTO MPOEKTUPOBAHUS
MarepuanoseneHue
OCHOBBI TEXHUYECKOTO PETYIUPOBAHUS U YIIPABICHUS KAYECTBOM
IIpaBoBeneHue
OCHOBBI IKCIUTYaTaIllHOHHOM HAJIEKHOCTH M TEXHHUYECKOT0 OOCITYKHBaHUS 000pYy10BaHUS
be3onacHOCTb JKU3HEACATENBHOCTH
OCHOBBI B3aMM0O3aMEHSAEMOCTH U HOPMUPOBAHUSI TOYHOCTH U3ACIIUNA MAIIMHOCTPOEHUS
ConuanbHO-TICUXO0JIOTHYECKUE OCHOBBI Pa3BUTHUS JINYHOCTU
®dusnueckas KylbTypa U CIOPT
DNeKTUBHBIE TUCIUIUIMHBI IO (PU3NYECKON KYIBTYpE U CIIOPTY
Oprannyeckasi XUMHUs
TexHuveckas TEpMOJIMHAMHKA U TETUIOTEXHUKA
duznyeckas XUMHUS
[Tpouecchl u anmaparbl XUMUYECKOU TEXHOIOTHHU
duznyeckass XUMHUS BHICOKOTEMIIEPATYPHBIX (QYHKIMOHAIBHBIX MaTepUaIoB
OO6111as1 TEXHOJIOTHS BBICOKOTEMITEPATYPHBIX (PYHKIIMOHAJIBHBIX MaTEpPHAJIOB
TexHONMOrMYecKrue MAaIIUuHBI AJIs MPOU3BOACTBA BBICOKOTEMIIEPATYPHBIX (PYHKIIHMOHAIBHBIX
MaTepuajoB
OO0mmas xuMuIeckas TEXHOIOTHS
CucTembl yIpaBIeHUS TEXHOJIOTUYECKUMH MAIIMHAMH B 000pPYI0BaHHEM
Konnonnnas xumust
OCHOBBI TEXHOJIOTMH HAaHOTIOPOIIKOB U MaTEPHAJIOB HA UX OCHOBE
OCHOBBI TEXHOJIOTUY KOMITO3UIIMOHHBIX MaTepUaIoB U U3JEIHNI Ha UX OCHOBE
TexHomoTHs BBICOKOTEMITEPaTypPHBIX (PYHKITMOHAIBHBIX KEPAMUYECKUX MAaTEPHAIIOB
TexHoMOorHs BRICOKOTEMITEPATYPHBIX (DYHKIIMOHAIBHBIX BSDKYIIMX MaTepHAIOB
TexHomorust 060pyI0BaHUSI ISl POU3BOJICTBA BHICOKOTEMIIEPATYPHBIX (DYHKITMOHATBHBIX
KepaMHUUYECKHX MaTepUajoB
TexHomorust 060pyI0BaHUSI TSI IPOU3BOJICTBA BHICOKOTEMITEPATYPHBIX (PYHKITMOHATBHBIX
BSDKYIIIUX MaTepPHaIOB
OCHOBBI KOPpPO3UH U 3alllUTa MaTepHAIIOB

182



46. XuMHUecKoe COIPOTUBIECHUE BBICOKOTEMIIEPATYPHBIX (YHKIIMOHAIBHBIX MaTepUaIoB U
3alUTa OT KOPPO3UU

47. BeicokoTemrnepaTypHble (YHKIIMOHAIbHbBIE MaTepUabl U1 3aIIUTHI OT BBICOKUX TEMIIEpaTyp
Y XMMHYECKOH arpeccuu

48. TexHUKa BBICOKUX TEMIIEpaTyp

49. TexHuka riry0OKOr0o BakyyMa

50. Texnuka u TexHoJOTUS GYHKIIMOHATIBHBIX MAaTEPHAJIOB CTPOUTENLHOTO Ha3HAUCHUS

51. DHepro- u pecypcocbOeperarone mpouecchl U TEXHOJOTUM MPOU3BOJICTBA KEPAMHUECKUX
MaTepUasoB U U3JIEIHM

52. DHepro- u pecypcocbeperarone Mpouecchl U TEXHOJOTUH B TPOU3BOJCTBE BSIKYIIUX
MaTepuajoB

53. OCHOBBI HHKEHEPHOTO MPOEKTUPOBAHMS TPOMBILICHHBIX 3/ITaHUH U COOPYKEHUN

54. OCHOBBI HHKEHEPHOTO IPOEKTUPOBAHUS

55. OCHOBBI MEHEPKMEHTA U MapKETUHTa

56. [Tpou3BOACTBEHHBIN MEHEIKMEHT

57. OCHOBBI TEXHOT€HHOT'O PUCKa

58. IIpupogonons3oBaHue

59. YuebHas mpakTHKa: 03HAKOMUTENIbHAS ITPAKTHKA

60. YueOHas nmpakTHKa: TEXHOJOTHYECKas (MPOSKTHO-TEXHOJIOTHYECKas ) MPaKTHKa

61. [Ipon3BoACTBEHHAS MTPAKTHKA: SKCIUTyaTaI[HOHHAS MTPAKTHKA

62. [Ipon3BoACTBEHHAs MTPAKTHKA: HAYYHO-UCCIIEOBAaTEeNbCKas paboTa

63. ['ocynapcTBeHHass MTOTOBasi aTTECTAIMA: IOJATOTOBKA K TMPOLEAYPE 3aIIUTHl M 3alluTa
BBIMMYCKHOMN KBaTU(UKAMOHHON pabOThI

64. I'paxxganckas 3am1UTa B Ype3BBIYAMHBIX CUTYaIHAX

65. IlepeBo/1 HAyYHO-TEXHUUECKOH JINTEPATYPhI

66. Munepaiorust 1 Kpuctauiorpadus BEBICOKOTEMIIEPaTYPHBIX (yHKIMOHATIBHBIX MaTEPHATIOB

Bxomaumx B OOII mo nanpaBneHuto noAarotoBku 15.03.02 TexHoJiorH4yeckue MAIIMHbI M
odopynoBanmue, npopuis TexHosormyeckme MamMHbI W 00OpPyIOBaHHE TPOU3BOACTBA
BBICOKOTEMIIEPATYPHBIX (PYHKIHMOHAJBHBIX MATEPHAJIOB, BBIIOJHEHbI B BUJAEC OTICIBbHBIX
JIOKYMEHTOB, SIBJISFOIIUXCS HEOTheMIIeMOr 4acThio JaHnHou OOIL.

9 ®OH/JbI OHEHOYHBLIX CPEACTB JJs HPOBEJIEHHMA TEKYIIEI'O
KOHTPOJISI YCIIEBAEMOCTH, NMPOMEXYTOYHON ATTECTAIIMM W THA
OBYYAIOIINUXCHA OOIl BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno HampasneHuto mnoxrorosku 15.03.02
TexHoJ0OTrHYeCKHEe MAIITHHBI U 000PYT0BaHMe [JIs aTTECTALIUK 00y4aIOLIUXCsS HA COOTBETCTBUE
UX TIEPCOHANBHBIX NOCTWKEHUI mostanmHbiM TpeboBanusM OOII GakanaBpuaTa pa3paboTaHbI
®OC no kaxaoi TucuUIUIUHE, npakTtuke, [ 1A, BKiIro4aronye THIOBbIEC 3aJJaHusl, KOHTPOJIbHBIC
paboThl, TECThl, CUTYaIlMOHHBIE 3a/JaHUf, Kelc-3aJaud, BOMPOCHI K 3a4yeTaM U JK3aMeHaM
(BBIOpaTh HY)KHOE), CpPEACTBA W METOABI OIEHKH, TO3BOJISIIOIINE OICHUTh 3HAHHS, YMEHWS,
HABBIKU ¥ YPOBEHb MPHOOPETEHHBIX KOMITETCHIIUH.

®OC no gucuumauHam, npaktukam, ' MA pazpabartbsiBatorcs B cooTBeTcTBUH ¢ [lopsikom
pa3paboTKu U yTBEPKIEHUs 00pa30BaTEIbHBIX MPOTPaMM, YTBEPKICHHBIM PEIICHHEM YYEeHOTO
coera PXTY um. [I.U. MenneneeBa ot 25.06.2020, nmpotokon Ne 12, BBEICHHBIM B JICHCTBUE
npuka3zoM pekropa PXTY um. /.M. Menaeneesa ot 29.06.2020 Ne 48-O/1.
®OC no aucuuiuinHam, npaktukam u ['MA:

Maremaruka

Ucrtopus (ucropust Poccuu, BceoOmas uctopusi)
Teopernueckast MEXaHHKa

Odutocodust

b=
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

45.
46.

47.

48.
49.

OO61as 1 HeopraHuYecKasi XUMHUS

OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHI

[TpodunsHOE MporpaMMHOe obecrieueHune sl petieHus 3a1a4 nNpopeccuoHaTbHON
JIeATeTbHOCTH

NHocTpaHHbIN S3bIK

WuxeHepHas 1 KOMITBIOTepHAs Tpaduka

TexHuueckas MexaHUKa

®dusuka

DIIEKTPOTEXHUKA U TPOMBIIUICHHAS 3JIEKTPOHUKA

Jetanu MalvH U OCHOBBI KOHCTPYHUPOBAHUS

DKoJorus

TexHomoTHst KOHCTPYKIIMOHHBIX MaTepUaIoB

OCHOBBI TEXHOJIOTUH MAallTUHOCTPOEHUS

OCHOBBI 5KOHOMHKH U YIPABIICHUS IPOU3BOJICTBOM

KoncTtpyrnpoBanue u pacuer 371eMEHTOB 000pYI0BaHUS

CucTtemMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS

MarepuanoBeneHue

OCHOBBI TEXHMUECKOTO PEryJIUPOBAHUS U YIIPABICHUS KAYECTBOM
[IpaBoBencHME

OCHOBBI PKCIUTyaTallMOHHON HAJICKHOCTU U TEXHUYECKOTO O0CTY>KUBaHUS
o0opynoBaHus

be3onacHOCTh JKU3HEACATENBHOCTH

OCHOBBI B3aMM0O3aMEHSAEMOCTH 1 HOPMUPOBAHUSI TOYHOCTH U3/ACIIUNA MAIIMHOCTPOEHUS
CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTH

®dusnueckas KylibTypa U CIOPT

DJIeKTUBHBIE TUCIMIUIMHBI IO (PU3NYECKON KYIBTYpE U CIIOPTY

Opranuueckast XMMHs

TexHuveckas TEpMOJIMHAMUKA U TETUIOTEXHUKA

dusnueckas XUMUs

[Tpouecchl n anmaparbl XUMUYECKOU TEXHOIOTHU

duznyeckass XUMHUS BHICOKOTEMITEPATYPHBIX (DYHKIIMOHABHBIX MaTEPHAJIOB
OO6111ast TEXHOJIOTHS BBICOKOTEMITEPATYPHBIX (PYHKIIMOHAIBHBIX MaTEPUAJIOB
TexHomornueckue MalIuHbI JUTSt MIPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX
(G YHKIIMOHATBLHBIX MaTepPUAJIOB

OO0mas xuMuIeckas TEXHOIOTHs

CucTtembl yIpaBiIeHUs TEXHOJOTUYECKUMH MAIIMHAMH B 000pPY/I0BaHHEM
Konnounnas xumus

OCHOBBI TEXHOJIOTUY HAaHOTIOPOIIIKOB M MaTEPHUAJIOB HA UX OCHOBE

OCHOBBI TEXHOJIOTUM KOMITO3UIIMOHHBIX MaTepUaIoB U U3JEIHNI HAa UX OCHOBE
TexHomoTHs BBICOKOTEMITEPATyPHBIX (PYHKITMOHAIBHBIX KEPAMUYECKUX MAaTEPHAIIOB
TexHonorus BHICOKOTEMITEPATYPHBIX (DYHKIIMOHATBHBIX BSDKYIIUX MaTepHAIOB

TexHonorus o0opynoBaHus JUTSL IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX
(YHKIMOHATIBHBIX KEPAMUYECKHX MAaTEepPHUaIOB
TexHonorus o0opynoBaHus JUTSL IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX

(GYHKIIMOHATBHBIX BSHKYIIMX MaTepUaIOB

OCHOBBI KOPPO3UH U 3aIIUTa MaTEPUATIOB

XUMHUYECKOE COMPOTUBIICHHE BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBLHBIX MaTEPUAIOB U
3alUTa OT KOPPO3UH

BricokoremmnieparypHble (DYHKIIMOHAIBHBIE MaTepUaNbl JUIS 3alIUTHl OT BBICOKUX
TEMITepaTyp U XUMUYECKOHN arpeccuu

TexHuKa BHICOKUX TEMIIEpaTyp

TexHuka riryookoro Bakyyma
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50.
o1.

52.

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.
66.

TexHuka 1 TEXHOJIOTHS PYHKITMOHATBHBIX MAaTEPHAIOB CTPOUTEILHOTO Ha3HAYCHHUSI
DHepro- u pecypcocOeperaromye nporecchl U TEXHOJIOTUH TPOU3BOACTBA KEPAMUIECKUX
MaTepHaIOB U U3CITHIA

DHepro- U pecypcocoeperarpime mporecchl ¥ TEXHOJIOTUU B MPOU3BOJCTBE BSIKYITUX
MaTepHuaoB

OCHOBBI HHXEHEPHOT'O MPOEKTUPOBAHUS TPOMBILIICHHBIX 3/IaHUN U COOPYKEHHI
OCHOBBI HTH)KEHEPHOT'O MMPOCKTUPOBAHUS

OCHOBBI MEHEKMEHTA U MAPKETHHTA

[Ipon3BOACTBEHHBIN MEHEIKMEHT

OCHOBBI TEXHOT'€HHOT'O pUCKa

[Tpupogonons3oBaHue

Y4eOHast mpakTHKa: 03HAKOMHUTEIbHAS TPAaKTHKA

VYyeOHas mpakTUKA: TEXHOJIOTHYecKas (IPOSKTHO-TEXHOJIOTHYECKas ) MpaKTHKa
[Ipou3BOACTBEHHAS MPAKTUKA: HKCILTyaTallMOHHAS MPAKTUKA

[Tpon3BoACTBEHHAS NMPAKTHKA: HAYIHO-UCCIIEA0BaTeNIbCcKas paboTa

['ocymapcTBeHHasi UTOroBasi arrecTanus: MOATOTOBKA K MPOLEAypEe 3allUThl U 3allUTa
BBIMTYCKHON KBaTU(UKAIIMOHHON PabOTHI

['paxxnanckast 3aniUTa B Ype3BbIYAWHBIX CUTYAIUAX

[TepeBog HAYYHO-TEXHUYECKOU TUTEPATYPHI

Munepanoruss ¥ Kpuctauiorpadus — BBICOKOTEMIEPATYPHBIX  (DYHKIIMOHATBHBIX
MaTepHasoB

BxoasammMm B OOIl mo nanpasnenuto noarotoBku 15.03.02 TexHosornyeckue MaIIHMHbI U
obopynoBanue, npoguwis TexHodOrHYecKHMe MAIIMHBI W 000pPyJI0BaHHE TPOU3BOJACTBA
BBICOKOTEMIIEPATYPHBIX (PYHKIHOHAJLHBIX MATEPHAJIOB, BBIIIOJIHEHBl B BUJE OTACIBHBIX
JIOKYMEHTOB, SIBJISIOIIUXCS HEOThemiieMon yacThio nannou OOII.

NoakowhE

© ®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

10 METOAUYECKHUE MATEPUAJIbBI 1O JUCHUIIJINHAM, IPAKTUKAM

U THUA

Meroanueckue MaTepHalbl IO TUCUUILIMHAM, ITpakTukam u ['NA:

Marematuka

Hcrtopus (ucropust Poccun, BceoOmas ucropust)

TeopeTnueckas MexaHHKa

dunocodus

OO61as u HeopraHuyecKasi XMMHUs

OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHI

[TpodunsHOE MporpaMMHOe obOecrieueHne it perieHus 3a1a4 mpoPecCuOHATbHON

JIeATETbHOCTH

WMHOCTpaHHBIN A3BIK

WuxeHepHas 1 KOMIIbIOTepHAas Tpaduka

TexHuueckas MEXaHUKA

®dusuka

DNEKTPOTEXHUKA U TPOMBIIIICHHAS 3JIEKTPOHUKA

JleTanu mMalivH U OCHOBBI KOHCTPYHPOBaHUS

Oxonorus

TexHonorust KOHCTPYKIIMOHHBIX MaTepHalIOB

OCHOBBI TEXHOJIOTUH MAITUHOCTPOEHUS

OCHOBBI 5KOHOMUKH U yTIPaBJIEHUSI TPOU3BOJICTBOM

KoHcTpynpoBaHue 1 pacueT 371€MEHTOB 000pyI0BaHUS

CucreMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS

MarepuanoseneHue

OCHOBBI TEXHUYECKOTO PETYIMPOBAHMS U YIIPABIECHUS KaYECTBOM
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22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,

45.
46.

47.

48.
49.
50.
51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

IIpaBoBeneHue

OCHOBBI IKCIUTYaTaIIMIOHHOMN HAJIE)KHOCTH M TEXHHUECKOTO OOCTY)KHBaHUS
00opyI0OBaHUS

be3omacHOCTh KU3HEAEATEIBHOCTH

OCHOBBI B3aMMO3aMEHSEMOCTH 1 HOPMUPOBAHUSI TOYHOCTH U3/EJINHA MAIIMHOCTPOEHHUS
CounanbHO-TICUXOJOTUYECKUE OCHOBBI PA3BUTHUS TUYHOCTH

®dusnueckas KylbTypa U CIOPT

DNEKTUBHBIC TUCIUTUIAHBI 10 GU3NYECKON KYIbTYPE U CIIOPTY

Oprannueckast XUMHs

TexHuueckasi TEpMOJIMHAMUKA U TEIUIOTEXHUKA

®dusnueckas XUMuUs

[Ipoueccsl u anmaparbl XUMUYECKOW TEXHOJIOTHUU

duznyeckasi XMMHUS BHICOKOTEMIIEPATYPHBIX (QYHKIMOHAIBHBIX MaTepUaIoB

OO01mast TEXHOIOTHS BBICOKOTEMITEPATYPHBIX (PYHKIIMOHATBHBIX MaTEPHAJIOB
TexHomornueckue MalIuHbI JUTSt IIPOU3BOJICTBA BBICOKOTEMIIEPATYPHBIX
(YHKIIMOHAIBHBIX MaTepPUAJIOB

OO61mas xuMrIecKkas TEXHOIOTHs

Cuctembl yIpaBiIeHUs TEXHOJIOTUYECKUMH MAIIMHAMH B 000pPY/I0BaHHEM
Konnounnas xumus

OCHOBBI TEXHOJIOTUY HAaHOTIOPOIIIKOB M MaTEPHUAJIOB HA UX OCHOBE

OCHOBBI TEXHOJIOTUY KOMITO3UIIMOHHBIX MaTepUaIoB U U3JEINI HA UX OCHOBE
TexHomorust BBICOKOTEMITEPaTypPHBIX (PYHKIIMOHAIBHBIX KEPAMUYECKUX MAaTEPHAIIOB
TexHonorust BHICOKOTEMITEPATYPHBIX (DYHKIIMOHAIBHBIX BSDKYIIMX MaTepHaIOB

TexHonorus o0opynoBaHus JUTS IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX
(GYHKLIHNOHATIBHBIX KEPAMUYECKUX MAaTEpPHUAJIOB
TexHonorus o0opynoBaHus JUIS IIPOU3BOJCTBA BBICOKOTEMIIEPATYPHBIX

(GYHKIIMOHATIBHBIX BSHKYIIMX MaTepUaioB

OCHOBBI KOPPO3UH U 3allIUTa MaTEPUATIOB

XUMHUYECKOE COMPOTUBIICHHE BBICOKOTEMIIEPATYPHBIX (DYHKIIMOHAIBHBIX MaTEPHUAOB U
3alUTa OT KOPPO3UH

BricokoremneparypHble (YHKIIMOHATbHBIE MaTepHalbl s 3allUThl OT BBICOKHUX
TEeMIIepaTyp U XUMUYECKOHN arpeccuu

TexHuKa BBICOKUX TEMIIEpaTyp

TexHuka rirybokoro Bakyyma

TexHUKa U TEXHONOTHS (PYHKIMOHAIBHBIX MaTepUaIOB CTPOUTEIHLHOTO HAa3HAYCHUS
DHepro- U pecypcocOeperaromue npoIecchl U TEXHOJIOTHH TPOU3BOICTBA KEPAMUYECKUX
MaTepHuaioB U U3AEIHUM

DHepro- U pecypcocOeperaronye mpouecchl ¥ TEXHOJIOTHU B TPOU3BOJACTBE BSIKYIIUX
MaTepHualoB

OCHOBBI HTHXEHEPHOTO MPOSKTUPOBAHUS TPOMBIIIUICHHBIX 3/TAHUM U COOPYKEHHI
OCHOBBI MTH)XEHEPHOT'O MMPOESKTUPOBAHUS

OCHOBBI MEHEDKMEHTA I MAPKETHHTA

IIpon3BOACTBEHHBIN MEHEIKMEHT

OCHOBBI TEXHOT€HHOTO pUCKa

[Ipupogonons3oBanue

VYueOHas mpakTHUKa: 03HAKOMUTEIbHAS TTPAKTHKA

Y4eOHast mpakTHKa: TEXHOIOTUYECKas (TIPOSKTHO-TEXHOJIOTHYECKast) PAKTHKA
[Tpon3BoACTBEHHAS MPAKTUKA: HKCILTyaTallMOHHAS MPAaKTHKa

[TpousBoCcTBEHHAS MPAKTUKA: HAYIHO-HCCIEA0BaTeIbCKas paboTa

['ocymapcTBeHHas UTOTOBas aTTecTalys: MOATOTOBKA K MPOLEAypEe 3allUTHl W 3allnTa
BBIMTYCKHON KBaMU(UKAIMOHHON PabOTHI

['paxnanckast 3aniUTa B Ype3BbIUAHHBIX CUTYAITHUIX
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65. [lepeBo1 HAYYHO-TEXHUYECKOHN JTUTEPATYPHI
66. Munepasioruss u  Kpuctaysiorpadusi  BBICOKOTEMIIEPATYpHBIX  (DYHKIIMOHATBHBIX
MaTepruaioB

BxoasammuMm B OOIl mo nanpasnenuto noarotoBku 15.03.02 TexHosornyeckue MallMHbI U
odopynoBanmue, npoduwis TexHoormyeckne MalIMHbBI W 00OpPYJ0OBaHHMEe TPOU3BOACTBA
BBICOKOTEMIIEPATYPHBIX (PYHKIHMOHAJBHBIX MATEPHAJIOB, BBIIOJHEHbI B BUAEC OTACIbHBIX
JIOKYMEHTOB, SIBJISIOIIMUXCS HEOThemiieMOor yacThio JanHoi OOIL.

11 PABOYASA NIPOT'PAMMA BOCIIMTAHUA

Pabouas nporpamma BocnuTanus, Bxogsmas B OOIIl nmo HampaBieHHIO HOATOTOBKU
15.03.02 TexHoJjoruueckue MalmMHbI W o0opynoBanme, npoduns TexHosormveckue
MallMHbI ¥ 00OpY/0BaHWEe NPOM3BOACTBA BbICOKOTEMIEPATYPHBIX (YHKIHOHATBHBIX
MAaTepPHAJIOB, BHIIIOJHEHA B BUIE€ OTJCIBHOIO JOKYMEHTA, SBJISIFOIIErOCsl HEOThEMIIEMON 4aCThIO
nmauaou OOII.

12 KAJJEHIAPHBIN IIJTAH BOCIIUTATEJILHOM PABOTHI

Kanennmapueiii maH BocnuTaTeabHOM padoThl, Bxoasmuii B OOIl mo HampaBieHHIO
noaroroBkn  15.03.02 TexHosornyeckue MamIMHbBI W 00OpyaoBaHWe, IPOQIIb
TexHosornueckue MalIMHBI U 00OpPYAOBaHHME TPOM3BOJICTBA BbICOKOTEMIIEPATYPHBIX
(PYHKIHOHAJBHBIX MATEPHAJIOB, BBIIIOJHEH B BHUJE OTIECJIBHOIO JIOKYMEHTA, SBJISIOLIETOCS
HeoTheMiIeMon YacThio manHou OOIT.
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