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1. OBIME INOJIOKEHUSA

1.1. OcHoBHasi o0pa3oBaTejbHAs MporpaMMa dakajaBpuaTa (1ajee — mporpamMma
0akanaspuata, OOIl 6GakamaBpmara), peanu3yemas B COOTBETCTBUM C (elepaibHbIM
roCcy/apCcTBEHHbIM 00pa30BaTeNIbHBIM CTAaHJApPTOM BBICHIEr0 o00pa3oBaHus (deaepaabHbIM
roCy1apCTBEHHBIM OIO/KETHBIM 00pa3oBaTeNbHBIM YUPEXKIEHUEM BBICILIETO
npodecCuoHAIbHOTO  o0Opa3oBaHusl «POCCHMMCKHNA XWMHKO-TEXHOJIOTHYECKUN YHUBEPCUTET
umenu [I.M1. MenneneeBa» o HampasieHuto noarotopku 22.03.01 — MartepuajoBeaeHue u
TeXHOJOTHM MaTepuauoB» npoduisb «MaTepuaaoBeaeHne U TeXHOJIOTHM HAHOMATEPHAJIOB
U_HAHOCHCTEM», TPEJCTaBIsAeT 000N KOMIUIEKC OCHOBHBIX XapaKTEPUCTHK OOpa3oBaHMUS,
OpraHU3aI[MOHHO-TIEJarOTMYECKUX YCIOBUH, (hOpM aTTecTaluu, KOTOPbIM MpPEICTaBleH B BHJE
oOriell XapakTepUCTUKUA MPOTrpaMMbl OakanaBpHara, y4eOHOIrO IUIaHa, KaJeHIApHOTO y4eOHOro
rpaduka, pabouux mporpaMM AUCHMIUIMH, MPOTrpaMM MPAKTHK, OLEHOYHBIX CPEJACTB,
METOUYECKMX MAaTEPUAJIOB.

1.2. HopmaTuBHbIe AOKYMEHTHI /Ul Pa3pa0oTKH NporpaMmbl 0akajaBpuara Mo
HANPAaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- Oenepanbubiii 3akoH oT 29.12.2012r1. Ne 27303 « 006 obpa3oBaHuu B
Poccuiickoit @enepanun»;

- [Ipukaz Mwunobpuayku Poccum ot 12.11.2015r. Ne 1331 €0 yTBepkIeHUH
(denepasbHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BBICHIETO0 OOPa30BaHUS 110
HampaBieHuto mnoarotokun 22.03.01 MartepuajioBeleHHe W __TeXHOJOTHM _MATEPHAJIOB
(ypoBenb OakanmaBpuata)» (manee — ®I'OC BO mno nHampasienuto moaroroBku 22.03.01
MarepuajioBeieHHEe M TEXHOJIOIMH MAaTepHaIoB (YpoBeHb OakaaBpHara));

- [Mpukaz MunoOpuayku Poccun ot 05.04.2017 Ne 301 <«€©O0 yTBepkIeHUU
[Mopsimka  opraHW3anu ¥ OCYIIECTBICHHS  OOpA30BaTEIbHON  JEATEIBHOCTH  TIO
00pa3oBaTeNbHBIM IIpOrpaMMaM BBICHIETO OOpa3oBaHUs — TMporpaMMmaM OaKajlaBpuara,
mporpaMMam CHerraluTeTa, IPorpaMMaM MarucTpaTypbi».

1.3.00mas xapakTepucTHKa NPOrpaMMbl fakajaBpuara

Heabo mporpammbl 0akajaBpuaTa SBISIETCA CO3JaHHE CTYIAEHTAM YCJIOBUM IS
nproOpeTeHus: He0OXOIUMOTO Ul OCYIIECTBICHUS NMPO(ECCHOHAIBHONW NESTETbHOCTH YPOBHS
3HAaHWI, YMEHHWH, HABBIKOB, OIBITA JEATEIHHOCTH M TIOATOTOBKM K 3alllUTE BBITYCKHOU
KBaJTM(PUKAIIMOHHON pabOTHI.

[Tonyuenne oOpazoBaHHsI MO 00pa3OBATENbHOW IMPOTrpaMMe BBICIIETO OOpa3oBaHUS —
nporpamMMe OakaliaBprara IOIMYCKAaeTCsl TOJBKO B 00pa3oBaTEIbHONW OpPraHM3allMi BBICIIETO
00pa30BaHus M HAYYHOH OpraHu3anuu (angee — OpraHu3arus).

OOyuenne 1o 00pa30BaTENbHOM MporpaMMme BBICHIETO OOpa30BaHUS — IMpPOrpaMMme
OakanmaBpuaTa B 00pa30BaTEIbHOM OpPraHU3allMM OCYIIECTBISICTCS B OYHOM (opMe OOydeHHS.
O0bem nporpaMMebl OakanaBpuata cocrapisier 2403a4eTHbIX equHuIl (3.€.) BHE 3aBUCUMOCTH OT
dopMbl 00y4YEeHHUs, TPUMEHSIEMBIX O00pa30BaTEIbHBIX TEXHOJIOTHH, peau3alliil IMPOrPaMMBbl
OakanmaBpuaTa C  HCIOJNb30BAaHMEM  CETEBOM  (oOpMBI, peanu3alnuu  OO0y4eHus 1o
WH/IMBUIYAIbHOMY Y4€OHOMY IUIaHY, B TOM YHCIIE€ YCKOPEHHOMY O0YYEHHUIO.

Cpok monydeHuss oOpa3oBaHHs 10 Iporpamme OakajaBpuaTa IO HAalpaBJICHUIO
noarotoBku 22.03.01 «MatepuanoBeeHne U TEXHOIOTUNA MAaTEPUATIOB»!

B OYHOI (hopme 00yueHHs, BKIIIOUAsT KAHUKYIIbI, IPEIOCTABIsIEMbIE TTOCIE TPOXOKICHUS
TOCYJapCTBEHHONH WTOTOBOWM aTTECTAIlliM, HE3aBHCUMO OT INPUMEHSEMBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, cocTaBiseT 4 rona. O0beM mporpaMMbl 6akanaBpuaTa B 04HOW (opme oOyueHwus,
peanu3yeMblil 3a OMH Y4eOHBIN 101, cocTaBisieT 603.e.

npu oOy4eHUM IO HWHAMBUIYAIbHOMY Y4e€OHOMY IUIaHY, HE3aBHCUMO OT (OpMBI
00yJeHUsI, YCTaHABIMBAETCS 00pa30BAaTEIIbHONW OpPraHU3alMe CaMOCTOSTENbHO, HO HE OoJee
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CpoKa moiiyueHHs: 00pa30BaHUs, YCTAHOBICHHOTO JUISI COOTBETCTBYMOLIEH (popMbl 0oOyueHHS.
Jis WHBaNIMIOB M JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTSMHU 3J0POBbSI CPOK IOJIy4EHUs
o0pa3oBaHUs MO WHAMBHUIYAJIbLHBIM YYeOHBIM IJIaHAM MOXKET OBITh YBEIWYEH HE Ooliee ueM Ha
omuH Ton. OOBeM mporpamMmbl OakamaBpuaTa 3a OJWH YYE€OHBIH TOA TPU OOYYEHUU IO
WHAUBUAYAIbHOMY Yy4eOHOMY TUIaHYy, HE3aBUCHMO OT (DOpMBI OOyUeHUS, HE MOXKET COCTaBISTh
Oonee 753.e.

[Ipn peanmuszanuu TporpamMmbl  OakalaBpuaTa OpraHU3alds BOpaBe MPUMCHSTH
3JIEKTPOHHOE 00yUeHHE U IUCTaHIIMOHHbIE 00pa3oBaTebHble TeXHOJIOTUHU. [Ipy 00yuenuu nui ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0pPOBBSl  JIGKTPOHHOE OOY4Y€HHWE U JAUCTAHLIMOHHBIC
oOpa3oBaTesibHble TEXHOJIOTUU JIOJDKHBI TMPEAyCMaTpUBaTh BO3MOXKHOCTh IMpHeMa-Tliepeaadn
UH(OPMALIUU B TOCTYIHBIX JJIs1 HUX (popmax.

Peanusanus nporpammel 6akanaBpraTa BO3MOKHA C UCIIOIb30BaHUEM CETEBOI (POPMBI.

OOpa3oBarenbHasi JIEATENBHOCTh 10 IporpamMme OakajaBpuaTa OCYILECTBIIETCS Ha
roCyIapCTBEHHOM s3blke Poccuiickoit denepanuu, €Cid WHOE HE OMNPEACICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpPTaHH3AIIH.

CrtpykTypa mporpaMMbl OakajaBpuaTa BKJIIOYaeT 00s3aTeibHyl0 4acTh (0a30Byi0) u
4acTh, (OPMUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUN (BapUaTHUBHYIO). ITO
o0OecrieunBaeT BO3MOXKHOCTh pEajM3allid MporpaMM OakaiaBpuaTa, UMEIOHINX Pa3IuYHYIO
HarnpaBJIeHHOCTH (MPOQIIL) 00pa30BaHMs B paMKax OJHOTO HalpaBJCHHUs MOATOTOBKH (maiee —
HarpasJIeHHOCTh (MPO(UIIB) IPOrPaAMMBI).

[TporpamMma GakanaBpuaTa COCTOUT U3 CISAYIOIINX OJIOKOB:

baok 1 “Iucruruinasl  (MOayau)", KOTOPBIA BKJIIOYACT AMCHUIUIAHBI  (MOIYJIH),
OTHOCsIIMeCs K 0a30BOM YacTH MPOrpaMMbl, W AUCHHUIUIMHBI (MOIYJIM), OTHOCSIIMECS K €€
BApUATUBHOM YaCTH.

bnok 2 'Tlpaktuku”, KOTOpPBHIA B TMOJIHOM OOBEME OTHOCHUTCS K BAapHaTHBHOM YacTu
POrPaMMBI.

bnok 3 'TocymapcTBeHHass WTOroBasi arTecTauusi , KOTOPbIi B MOJHOM oOOBEMe
OTHOCUTCSI K 0a30BOl 4YacTW MporpaMMbl U 3aBepulaeTcs MPUCBOCHUEM KBalu(UKALNY,
yKa3aHHOM B IEpeYHe CIEHUAIbHOCTEH M HampaBlIeHHUH MOATOTOBKU BBHICIIET0 OOpa3oBaHMS,
yTBepk1aeMoM MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit Deaepamnu.

CTpykTypa nporpammsl 0aKajaBpuara

O0bem nporpaMmmsel 0akajiaBpuarta
CTpykTypa nporpamMmmsl 6aKajnaBpuara B 324€THBIX eJMHHUIAX

baok 1 | Aucuuniaunnl (MoxyJin) 204-210
basoBas yacThb 90-117
BapuaTtuBHas yacTth 93-114

baok 2 | IlpakTuku 21-30
bazoBas yactp -
BapuaruBHas 4actp 21-30

baok 3 | 'ocynapcTrBeHHAast UTOroBasi aTTecTANUS 6-9
bazoBas yacTh 6-9

O0beM nporpamMMsbl 0aKajaBpuara 240

Juctmruimael  (MOIYIM) M TPAKTUKH, OTHOCSIIMECS K 0a30BOM YacTH MPOrPaMMbI
OakanmaBpuaTa, SIBIISIIOTCS 0O0s3aT€IBHBIMU 1T OCBOCHMSI OOYYalOMMMCS HE3aBUCHMO OT
npodwis MporpaMmbl, KOTOPYIO OH ocBauBaeT. HaGop mucrumiud (Momysied) W MpPaKTHK,
OTHOCSIIUXCSA K 0a30BOM dYacTH MporpaMMbl OakayiaBpuara, oOpa3oBaTelibHAs OpraHU3aIus
OTpeneNsieT CaMOCTOSTeNbHO B o0beme, ycraHoBieHHOM @PI'OC BO mno HampaBieHHio
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noaroroBku 22.03.01 — «MarepuanoBeieHne W TEXHOJOTHU MATEPUAIOB», C Y4ETOM
COOTBETCTBYIOMICH (COOTBETCTBYIONIUX) MPUMEPHON (IPUMEPHBIX) OCHOBHOH (OCHOBHBIX)
oOpazoBarenbHON (00pa3oBaTeNbHBIX) MPOrPAMMBI (IIPOrpaMM).

Jucruminael (Moaynu) mo GpuiiocodGuu, KCTOPUU, HHOCTPAHHOMY SI3bIKY, 0€30MaCHOCTH
KHU3HEICATEIIFHOCTH PEAM3YIOTCs B pamMKax 0a3oBoit wactu bioka 1"/[Iucnuminmael (Momynu)"
nporpaMmel OakanaBpuara. O0beM, colep:kaHre U NOPSAIOK peanu3aliy yKa3aHHbIX TUCIUTUINH
(Moysieit) onpenensoTCs OpraHu3aIei CaMOCTOSATEIBHO.

Jucrurminael (MOAYIH) 10 (DU3MYECKOW KYJIbType M CIOPTY PEaU3yIOTCS B paMKax:
6azoBoii wactu bnoka 1 "/Iucuumunel (Momynu)" mporpaMmbl OakajaBpuara B 00beMe He
MeHee 72 akaJieMUYeCKHX 4acoB (2 3a4eTHbIC €AMHHUIIBI) B OYHON (opMe 00yUEHUS; SICKTHBHBIX
mucuuiuine - (Momynei) B oObemMe He MeHee 328 akaIeMHUYCCKMX YacoB. YKa3aHHBIC
aKaJeMHYECKHe Yachl SIBJSIOTCS 00S3aTeIbHBIMU JJII OCBOEHUS M B 3aUeTHbIC €IWHHUIIBI HE
HePEBOJISATCS.

Jucruminael (MOIynu) 1o (U3HYECKON KyIbTYpe M CIIOPTY PEaM3yIOTCS B MOPSJKE,
YCTaHOBJICHHOM OpraHu3anueil. /s MHBaTUIOB W JHII C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI OPTaHHU3ALUs YCTAHABIMBACT OCOOBIH MOPSIOK OCBOCHHS JUCIMIUIAH (MOAyJeiH) mo
($u3uUeCcKoil KylnbType U CIOPTY C YU€TOM COCTOSIHUS MX 37J0POBBSI.

JIuciMIInHbl (MOIYJIH), OTHOCSIIHECS K BApUATHBHON YaCTH MPOrpaMMbl OaKaiaBpuara,
NPaKTHUKH ONPEACISIOT HampaBIeHHOCTh (poduib) mporpammsel. JucuumiuHbl  (MOIYIH),
OTHOCSIIMECS K BapUaTUBHOI YacTU MporpamMmbl OakaiaBpuara, o0Opa3oBaTeiabHasi OpraHu3alus
OTIpEICIIIET CAaMOCTOSITENILHO, B TOM YUCIIe Uit (popMupoBaHUS MPOPUIIS IPOTPaMMEI, B 00beMe,
yctanoBieHHOM ®PI'OC BO mo nanpaBnenuto moarotoBku 22.03.01 —«MarepuanoBenacHue u
TeXHOJOruu MatepuanoB». Ilocie BwIOOpa oOydaromuMmcs mTpoduis mporpaMMbl  HAOOp
COOTBETCTBYIOIIMX BBIOPAaHHOMY MPOQHII0 JUCIUILTHH (MOIYJeH) CTaHOBUTCS 00sI3aTEIbHBIM
JUTSL OCBOCHHSI 00 YJarOIIIMMCS.

B brmok 2 dlIpaktuku» BXOmsIT ydeOHas W TPOU3BOJACTBEHHAs, B TOM YHCIIE
MPEIUIUIOMHAS TPAKTHKH.

Tunbl yaeOHON MPAKTHKU:

- MPAKTHUKA TIO MOJYYCHUIO MEPBUYHBIX NMPO(ECCUOHATHHBIX YMEHUN W HABBHIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHUN U HABBIKOB HayUYHO-HUCCIIEI0BATENbCKON NESTEIHOCTH.

Crioco6bI npoBeieHNs y4eOHOM MPaKTUKH:

- CTal[MOHapHas,

- BBIC3THASI.

Tumnbl NPOU3BOACTBEHHON MPAKTHKU:

- MpakTUKa M0 TOJYYCHHIO NPOPECCHOHATBHBIX YMEHUH U OmbITa NpodeccCHOHATBHON
eI TEIIbHOCTH

- TEXHOJIOTUYECKasl MPAKTHKA;

- Hay4yHO-HCCIIeI0oBaTeNbCcKas pabora.

Crioco0sI poBeIeHUs] IPOU3BOJICTBEHHON MTPAKTHKHU:

- CTal[MOHapHas,

- BBIC3THASI.

[IpenaumuioMHass mpakTHKa MPOBOAUTCS JJSi BBIMOJIHEHHS BBIMYCKHON KBaTu(UKALMOHHON
paboThI U ABISETCS 00S3aTETHHOM.

[Ipu pa3paboTke mporpamm OakamaBpuara oOpa3oBaTelbHAs OpraHU3aIUsl BHIOUpaAET
(GopMbI TPOBECHHS MPAKTUK B 3aBUCUMOCTH OT BUJa (BUIOB) ICSITEIBLHOCTH, Ha KOTOPBIH
(koTopbie) oOpHEHTHpOBaHa oOOpa3oBaTelnbHas mporpamma. OOpas3oBaTeibHas OpraHU3aIMs
UMEET TIPaBO YCTAHOBUTH WHbIE (OPMBI TPOBEACHUS TMPAKTUK JOMOJHUTEIBHO K
yctanoBieHHBIM @I'OC BO mo nanpasnennto nmoaroroBku 22.03.01 —«MarepuanoBeaeHue u
TEXHOJIOTUH MAaTEPUAIIOB.

VueOHast U (WIM) MPOM3BOACTBCHHAS MPAKTUKH MOTYT MPOBOJUTHCS B CTPYKTYPHBIX
MOIpa3/IeNICHUSIX OPTaHU3aIINN.



Jlis Ui ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI BBIOOP MECT MPOXOKIACHHUS
MPAKTUK YYUTHIBAET COCTOSTHUE 370POBbs U TPEOOBaHUS 1O JOCTYIMHOCTH.

B brnok 3 d'ocymapcTBEeHHas HUTOrOBas aTTECTAllMSA» BXOAWUT 3alllUTa BBITYCKHON
kBanu(uKanoHHoi paborsl (BKP), BKiIIOUas mMoAroTOBKY K 3allMTE W MPOIEAYPY 3allHThI, a
TaKXe IMOJrOTOBKA M Cllaya TOCYJapCTBEHHOrO 3K3aMeHa (€CiM OpraHM3anus BKIHOYMIIA
rOCyIapCTBEHHBIN 9K3aMEH B COCTAaB rOCYIapCTBEHHON UTOTOBOM aTTECTAIINH).

ITpu pa3paboTke mporpamMmMbl OakanaBpuara oOydarommMMcs oOecrieyeHa BO3MOXKHOCTB
OCBOCHUSI TUCHHUIUTMH (MOJYJICH) MO BBIOOPY, B TOM YHCIIE CICIUATM3UPOBAHHBIC YCIOBHS
WHBAJIMIAM W JIIAM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 3JI0pOBbs, B 00beme He MmeHee 30
IPOIICHTOB BapHaTUBHOM yacTu bioka 1 «lucuurummael (MOIYIH)>».

KonuyecTBO yacoB, OTBEJAEHHBIX Ha 3aHATHUS JIEKIIMOHHOTO TUNA, B 1eioM o broky 1
«JlucuuruinHbl (MOAYNIN)» cocTaBisieT He Ooee 50 mMpoIEeHTOB OT OOMIEro KOJIMYECTBA YacoB
ayJIUTOPHBIX 3aHATHUI, OTBEIEHHBIX Ha peanun3aluio 3toro bioka.

1.4. TpeGoBaHus K NOCTYNAKOIIEMY

TpeOoBaHus K MNOCTYMAIOUIEMY OIPENCISAIOTCA (eaepaqbHbIM 3aKOHOAATEILCTBOM B
oOmactu oOpaszoBaHusi, B ToM uucie I[lopsakoMm mpuema Ha oOydeHHE MO 00pa30BaTENbHBIM
nporpaMMmaM BBICHIEro O0Opa3oBaHUS — MporpaMmMaM OakalaBpuaTa Ha COOTBETCTBYIOIIMH
y4eOHBIN TO/.

2. XAPAKTEPUCTHUKA MPO®ECCHOHAJIBHOM JEATEJIBHOCTHA
BBIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1.006aacTh npogeccHOHAIbHOM AeSTeIbHOCTH BHIMTYCKHUKA

BbimyckHUK, OCBOMBIIMK Mporpammy OakajlaBpuara, B COOTBETCTBUM C BUIAMHU
npoecCuOHaNbHOM JesTeNbHOCTH, Ha KOTOpble OpUEHTHUpPOBaHA IMporpamma OakajgaBpHara,
TOTOB peliaTh CAEAYIOUIUE MPOPECCHOHATBHBIC 3a0a4u:

HAYYHO-HMCCJIeI0BATeIbCKAS U PACYETHO-aHAJINTHYECKAS 1eSITeIbHOCTD!

cOOp HaHHBIX O CYIIECTBYIOIIMX THIIAX W MapKax MaTepuaigoB, HUX CTPYKType U
CBOMCTBaxX MPUMEHUTENBHO K PEHICHUIO TOCTABJIEHHBIX 3a/1a4 C UCIOJb30BaHNEM 0a3 TaHHBIX U
JIIATEPATYPHBIX UCTOYHUKOB,

ydactue B paboTe rpyIIibl CIIEHUAINCTOB IPH BBHIIOJHEHNH SKCIIEPUMEHTOB U 00paboTKe
HUX PpE3yJabTaTOB 110 CO3AAHUIO, HUCCICAOBAHUIO U BBIGOpy MaTCprajIoB, OICHKC HUX
TEXHOJIOTMYECKUX M CIYy)KEOHBIX KayecTB MyTeM KOMIUIEKCHOIO aHallu3a UX CTPYKTYphl U
CBOWCTB, (PU3UKO-MEXaHUUECKUX, KOPPOUOHHBIX U IPYTUX UCIIBITAHHIA;

cOOp HaAYYHO-TEXHUYECKOM MH(POPMAIH IO TEMAaTUKE SKCIIEPUMEHTOB JJIsl COCTABIICHUS
O630pOB, OTUYCTOB U HAYYHBIX Hy6JII/IKaI_IHI>'I, y4aCTuC B COCTABJICHUU OTYCTOB 11O BBINTOJJHCHHOMY
3aJJaHUIo;

paboTa ¢ HOPMAaTUBHO-TEXHHYECKOH JOKyMEHTalMeld B CHCTEME CepTH(PHUKAIHNU
MaTepuasoB M W3JEIHI, TEXHOJIOTUYECKUX MPOILECCOB UX MOMy4eHUs U 00pabOTKH, OTYETHOU
I[OKyMeHTaHHGfI, 3aIlIucCsIMu u MMPOTOKOJIaMH xXoaga u PE3YyIbTAaTOB 9KCIICPUMCHTA,
JOKyMEHTaIMel Mo TeXHUKe 0€30MacHOCTH M 0€30MaCHOCTH KU3HEAEATEeIbHOCTH;

ydactue B paboTe rpymibl CIEIUAIUCTOB MPU pa3paboTKe TEXHOIOTUYECKUX MPOIIECCOB
MIPOU3BOJICTBA, O0pPaOOTKM M MOJU(PHUKAIMKA MATEPUATIOB M TIOKPBITHH, ACTAICH W W3ICIIHMA,
CUCTCM YHPABJICHUA TCXHOJIOTHUYCCKUMU HpOHCCC&MI/I;

BEJICHUE JCJIONPOM3BOJCTBA, O(OpPMIICHHME TMPOEKTHOW U pabodel TEeXHUYECKOMN
AOKYMCHTAIMU, COCTABJICHUC aKTOB 3aIlicey u IMPOTOKOJIOB HAa MTPOU3BOJACTBCHHBIX y‘IaCTKaX;

BBITIOJITHECHUE TPeOOBAaHWN HOPMATHBHOW JTOKYMEHTAIlMHU TIPU pa3paboTKe MPOEKTHON M
TEXHUYECKON JTOKYMEHTALUH;

NPOU3BOJACTBEHHAS M MPOEKTHO-TEXHOJIOTHYeCKasi 1eATeJIbHOCTD.

ydacTHe B TIOJYYCHHH M HCIOJb30BaHUU (00pabOTKe, SKCIUTyaTallid W YTHIIN3AIUH)
MaTepuasoB Pa3IMYHOrO Ha3HAUEHUS, IPOEKTUPOBAHUU BBHICOKOTEXHOJOTHYHBIX MPOIIECCOB Ha
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CTaJINY OTBITHO-TTPOMBIIIIJICHHBIX UCIIBITAHUNA U BHEAPEHUS,

ydacTue B OpraHM3aui paboynx MeCT B OJpa3AeseHuH, 0OCITyKUBAaHUU U JUATHOCTHKE
U3MEPUTENBHBIX MPUOOPOB M HCIBITATEIILHOTO O0OPYAOBaHUS, KOHTPOJE COOIOJICHUS
TpeOOBaHMI KauecTBa MPH MPOBEICHUN U3MEPEHUIN U UCTIBITAHUH, 00pabOTKe JaHHBIX;

ydacTHe B pa3pabOTKe TEXHWYECKHMX 3aJaHU{ Ha BBIOJHEHHE W3MEPEHUH, HCIIBITaHui,
HAyYHO-UCCIIEIOBATENIbCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT;

yyacTe B paboTe N0 CTaHAApTH3alM{, MOATOTOBKE M IPOBEJCHUIO CEPTH(PHUKAIUU
MPOLIECCOB, 00OPYIOBaHUS U MaTE€pPUANIOB, MOATOTOBKA JOKYMEHTOB MPU CO3JIaHUU CHUCTEMbI
MEHEKMEHTa KauecTBa B OpPraHn3alluy,

MIPOEKTUPOBAHKUE BBICOKOTEXHOJIOTMYHBIX MPOLECCOB B COCTABE MEPBUYHOIO MPOEKTHO-
TEXHOJOTMYECKOI0 MIIM UCCIIEI0BATENBCKOIO OIpa3esICHuUS;

pa3paboTKa MPOCKTHOW U pabouel TEXHUYECKON TOKYMEHTAIIUH.

2.2.00beKThI NpodecCHOHATBHOM 1eTeIbHOCTH BHIMMYCKHUKA

OObekTamu PO(HECCHOHATBHONW JESITEIbHOCTH BBITYCKHUKOB, OCBOMBIIUX MPOrPaMMy
OakanaBpuarta, SIBJISIOTCS

OCHOBHBIC THITbI COBPEMEHHBIX KOHCTPYKIIMOHHBIX U (DYHKIIMOHAIBHBIX HEOPTAHUYCCKUX
(MeTaIUIMYECKMX M HEMETAUIMYECKMX) W OpPraHuYecKHX (MOJMMEPHBIX M YIJICPOJIHBIX)
MaTepHalioB;, KOMIIO3UTOB ¥ THOPUAHBIX MAaTCPUAJIOB, CBEPXTBEPABIX MaTECPHAJIOB;
MHTEJUICKTYaJbHBIX 1 HAHOMATEPHAJIOB, INICHOK U TIOKPBITHIA;

METOJbl M CPEJCTBAa UCIBITAHUN M JIMATHOCTHKH, UCCICIOBAHHMS U KOHTPOJII KauecTBa
MaTepHaloB, INICHOK M TMOKPBITUH, 0Ty(haOpHKaTOB, 3ar0TOBOK, JIeTalICH U U3IENINi, BCE BUIIBI
UCCIICIOBATEIBCKOTO, KOHTPOJIBHOTO M HCIBITATEIBHOIO OOOPYAOBaHUS, aHAIUTHUCCKOU
amnmapaTypbl, KOMIBIOTEPHOE MpOTpaMMHOE oOOecreueHne s 0O0pabOTKH pe3yabTaTOB U
aHaliM3a TMOJNIYYCHHBIX JIaHHBIX, MOJCIUPOBAHUS TOBEJACHUS MAaTCPUAJIOB, OLCHKUA U
MIPOTHO3UPOBAHMS UX IKCIUTYaTAIIHOHHBIX XapaKTEPUCTHK.

TEXHOJIOTUYECKHE TPOIIECCHl TPOM3BOJICTBA, 00pabOTKH U MOJU(HUKAIIMKA MATEPHATIOB U
MOKPBITUH, IeTallel U U3eNnii; 000pyI0BaHKE, TEXHOJIOTHYECKAsi OCHACTKA U MTPHUCIIOCOOIICHNS,
CHCTEMBI YIIPABJICHUS TEXHOJIOTHYCCKHUMHU TIPOIIECCAMH;

HOPMATHBHO-TEXHUYECKAss IOKYMEHTAIlUs M CHUCTEMBI CEpTH(PUKAIMH MaTCPHAIOB WU
U3/ICNNI, TEXHOJIOTHYECKUX MPOIIECCOB UX MOJyUYCHHS U 00paOOTKM; OTYCTHAS JOKYMEHTAIHS,
3allUCH W TPOTOKOJBI XOJa W PE3YyJIbTaTOB AKCIEPUMEHTOB, IOKYMEHTAIlUsl IO TEXHUKE
0€30MacHOCTH U 0€30MaCHOCTH JKU3HEIEATEIIBHOCTH.

2.3.Buabl npodeccuoHATbHOM 1eATeILHOCTH BBITYCKHUKA

Bunet npodeccuoHanbHON  I€ATEIBHOCTH, K KOTOPBIM TOTOBSITCS  BBITYCKHHUKH,
OCBOUBIIIKE TIPOTpaMMy OakajaBpHara:

Hay4YHO-HCCIIeI0BATENIbCKasl U pacueTHO-aHAIUTHYECKas - OCHOBHas,

MPOU3BOACTBCHHAA U TPOCKTHO-TCXHOJIOTHYCCKASL.

[Tpu pazpaboTke u peanuzaruu nporpamMm OakaiaBpuara oOpa3oBaTeibHAs OpraHU3aIHs
OPHEHTHPYETCs Ha KOHKPETHBIH BHJ (BUABI) MPO(ECCHOHATBHON NESITENILHOCTH, K KOTOPOMY
(koTOphIM) TOTOBUTCS OakamxaBp, HCXOIAS W3 MOTPEOHOCTEH pBIHKA Tpyda, HAy4HO-
HCCJIEIOBATEILCKOTO M MAaTEPUATBHO-TEXHUYECKOTO pecypca 00pa3oBaTeIbHON OpraHU3aIlHH.

3. IMIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMbI BAKAJIABPUATA

3.1. B pe3ynbTate OCBOCHHMS MPOrpaMMbl OakajaBpuaTa y BBITYCKHHKA JOJIKHBI OBITh
chopMUpOBaHB  OOMIEKYJIbTYpHBIC,  OOIIenpodeccHoHanbHble U NpOodeCCHOHATbHBIC
KOMITCTEHIIHH.

3.2. BromyckHuk mporpamMMmbl 0OakajgaBpuaTa JIOJDKEH 00JanaTh  CIEAYIOIUMH
001eKyabTypHbIMU KoMmHeTenusimu (OK):

CIIOCOOHOCTBIO MCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMHA A1 (POPMUPOBAHUS
MuUpoBo33pendeckoi mosuiuu (OK-1);



CIIOCOOHOCTBHIO aHAJIM3MPOBATh OCHOBHBIC 3Talbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHS 00MIeCTBa A GOPMHUPOBaHUS TpakaaHckoi mosuiuu (OK-2);

CMOCOOHOCTBIO KCIIOJIb30BaTh OCHOBBI 3KOHOMHYECCKMX 3HAHHWN B pas3iHuUHBIX chepax
nesrenpaocT (OK-3);

CMOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHWH B Pa3IUUYHBIX cdepax
nesrenpaocT (OK-4);

CMOCOOHOCThI0 K KOMMYHHMKAIIMM B YCTHOW M MHUChbMEHHOH (hopMax Ha PyCCKOM H
WHOCTPAaHHOM  SI3bIKaxX IS pEIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO Pa0OTaTh B KOJUICKTHBE, TOJEPAHTHO BOCIPHHHAMAS COLUAIBHEIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIE U KyabTypHBbIe pasnnuus (OK-6);

CIIOCOOHOCTRIO K caMOoopraHu3aiuu u camooopazosanuto (OK-7);

CMOCOOHOCTBIO HMCIIOJIB30BaTh METOJBI W CpeACTBa (U3UYCCKOH KYJIBTYPHI IS
obecreueHHs OJHOIEHHOHN COIHaIbHON U mpodeccroHansHol aesrenpaoctu (OK-8);

TOTOBHOCTBIO T0JIb30BaThbCsl OCHOBHBIMH METOJAMHU 3allMThl MPOU3BOACTBEHHOIO
MepcoHalla M HACEJICHWs] OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpo(d, CTUXHIHBIX
oencreuii (OK-9).

3.3. BrimyckHuK, OCBOMBIIMIM TIporpamMmy OakajaBpuaTra, [OJDKEH oO0JanaTh
CIICAYIONIMMHU 001enpodeccnoHa bHbIMu KoMneTeHmusavu (OIIK):

CIIOCOOHOCTBIO peIaTh CTaHAApPTHBIC 3aJa4d MPO(ECCHOHANBHON JEATEIILHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHMH WH(OPMAMOHHOU
6e3onacuoctu (OITK-1);

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM ESTETFHOCTH 3HAHUS O IMOAX0aX U
METO/aX TOJYYCHHUS PE3YJIbTaTOB B TEOPETHUECKUX M SKCICPUMEHTATBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSATh (DYHIAMEHTAJIbHBIC MaTEMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproct (OITK-3);

CIOCOOHOCTBIO COYETaTh TCOPHUIO M MPAKTHUKY JUIS perieHus] nHxeHepHbix 3amaau (OIMK-
4);

CMOCOOHOCTBIO TPUMEHSTh B MPAKTUYECKOH NEATCILHOCTH MPHUHIIUIBI PALMOHATHLHOTO
UCIIOIB30BaHUS MIPUPOIHBIX PECYPCOB M 3alIUThI OKpyxarotieit cpennl (OITK-5).

3.4. BolnycKHUK  mporpamMMmbl  JODKEH ~ 00jazaTh  NpogecCHOHAIbLHBIMH
komnerenuusimu (I1K), coorBercTByronmmu Buay (Buaam) nmpodheCcCHOHAIBLHOM IEATEILHOCTH,
Ha KOTOPBIN (KOTOpBIEC) OpUEHTHPOBAHA IporpaMMa OakaiaBpuara:

HAYYHO-HCCJIe0BATEIbCKAS H PACYETHO-aHAINTHYECKAS eSTeJIbHOCTD!

CIIOCOOHOCTBIO ~ UCIIOJIB30BAaTh COBPEMEHHbIE HMH()OPMALMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH, TJI00ANbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacYeTHO-aHAIMTUYCCKON JCSITEIBHOCTH B 00JacTH MATCPUAIOBEICHUS W  TEXHOJIOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAnMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke U
UCTIOJIB30BAaHUIO0 TEXHHUECKOW JOKYMCHTAIlMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM II0
BOMPOCAM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmnenuto Hoy-xay. ([IK-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI MOJCIUPOBAHMS TIPU MPOTHO3UPOBAHHU U
ONTUMU3AIMKA TEXHOJOTMYECKHX TPOIECCOB M CBOWCTB MAaTEpUAlOB, CTaHAAPTU3ALUU U
ceprudukau MaTepuanos u nporeccos ([MK-3);

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCICAOBAHHMSIX M pacyeTax 3HaHHUA O METOAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoOB),
(GU3NUECKUX M XUMHYCCKUX MPOIECCax, MPOTEKAIONIMX B MaTepuaiaX MPU UX MOJyYCHHH,
obpabotke u moaudukanuu (I1IK-4);
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TOTOBHOCTBIO BBITIONHITh KOMILUIEKCHBIE HMCCIEAOBAHUS WM HCIBITAHHUS TPU HU3YUCHHH
MaTepuajoB U W3JENUM, BKIIOYAs CTaHIAApTHbIE U CepPTU(PUKAIMOHHBIE, MPOLECCOB HX
IPOM3BOACTBA, 00paboTku U Monudukanuy, ([IK-5);

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO- CTPYKTYpbl Ha CBOMCTBA MAaTEpPHAJIOB, UX B3aUMOJICHUCTBUU C OKpPYXKarollen
Cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([TIK-6);

CIIOCOOHOCTBIO BBIOMpAaTh M HPUMEHSTH COOTBETCTBYIOLIME METOAbI MOJEIUPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOIOoruueckux mnporeccos (ITK-7);

TOTOBHOCTBIO UCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3aMUcAM U MPOTOKOJIaM; 0GOPMIISTH MPOEKTHYI0 U pabOuyr0 TEXHUYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKe TEXHOJOTUYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPBITUNA, MATEPHUATIOB U U3JICTHIA U3 HUX, CUCTEM YIPABICHHS TEXHOJIOTHYSCKUMU
nporeccamu ([TK-9);

NPON3BOICTBEHHAs] U MPOEKTHO-TEXHOJOTHYeCKasl 1eSITeJIbHOCTD!

CIOCOOHOCTBIO OILIEHHMBATh KAaueCTBO MaTEpHaJioB B MPOM3BOACTBEHHBIX YCIOBHUSIX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIIJICHHBIX HcnibITanuil u BHenpenus ([1K-10);

CIOCOOHOCTBIO MPUMEHSITh 3HAHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTraHUYECKHX
UM OpPraHWYeCKUX MAaTepuajoB, MPUHIMIAX BHIOOpA MaTepUANOB Ui 3aJaHHBIX YCIOBUU
JKCITyaTalldd C y4eTOM TpeOOBaHUI TEXHOJOTMYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JIOJITOBEYHOCTH, 9SKOJOTMYECKMX IMOCHEACTBUI HMX MNPUMEHEHHS TPH MPOCKTUPOBAHUH
BBICOKOTEXHOIOTHYHBIX TporieccoB ([TK-11);

TOTOBHOCTBIO paboTaTh Ha OOOpPYIOBAHMM B COOTBETCTBUU C MpPAaBUJIAMU TEXHUKU
0e30MacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, MOKAapHON 0€30MaCHOCTH U HOPM OXpaHbl Tpya
(MK-12);

CIOCOOHOCTBIO  HCIIOJIB30BATh HOPMATHBHBIE W METOAMYECKHE MaTepuabl s
MOJATOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUN Ha BBIMIOJHEHUE WU3MEPEHHM, MCIIBITAHU,
HAYYHO-HCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOpPCKHX padot (ITK-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHUYECKHE CpPEACTBA HW3MEPEHHUS U KOHTPOJI,
HEO0OXOUMBbIE MPU CTaHAAPTU3ALMU U cepTU(UKALNN MAaTEPUAJIOB U MPOIleccax WX MOJIyuyeHus,
UCTIBITATEIBHOTO U IPOM3BOACTBEHHOTO 00opynoBanus ([1K-14);

CIOCOOHOCTBIO OOecrieunBaTh IPHEKTUBHOE, SKOJOTHUECKH M TEXHUYECKH Oe301acHoe
IPOM3BOJICTBO HAa OCHOBE MEXAaHM3AallMM M aBTOMATH3aIllMM IPOM3BOJICTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTalluu 00OpY/IOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpraHU3alNK Tpyaa
(IK-15);

CIIOCOOHOCTBIO HCMOJb30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPATUIUOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX TMPOIeccCaX M OIepalusaX, HOPMAaTUBHBIX M METOJUYECKHX MaTrepHhaiax o
TEXHOJIOTMYECKON TOJArOTOBKE MPOM3BOJACTBA, KayeCcTBY, CTaHAApTHU3ALMM U CepTU(UKALUN
U3/eIHI ¥ IPOLIECCOB C AIIEMEHTaMHU 3KoHOMIUYeckoro aHanusa ([1K-16);

CHIOCOOHOCTBIO  HCHONB30BaTh B NpO(ECCHOHAIbHOW  JAEATEIbHOCTH  OCHOBBI
IPOCKTHUPOBAHUS TEXHOJOTHYECKUX TPOLIECCOB, Pa3pabOTKU TEXHOJIOTMYECKON JOKYMEHTAIUH,
pacueToB M KOHCTPYUMPOBAaHMS JeTalled, B TOM YHCIE C HCIOJb30BaHHWE CTaHIAPTHBIX
nporpammHubix cpeacts (ITK-17).

4. OPTAHU3BALIUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALIUN
ITPOI'PAMMBbI BAKAJIABPUATA

4.1 001mas xapaKTepucTUKA 00pa30BaTe/ILHOI 1eATeJTbHOCTH

OO0pazoBatenbHast JesSTEIBHOCTH IO IporpaMme OakanaBpuara rnpeaycMaTpruBaeT:

— TpOBeJCHUE YYEOHBIX 3aHATHHA MO AUCHMIUIMHAM (MOAYNsiM) B (GopMe JCeKIHi,
CEMHUHApPCKUX 3aHATHH, KOHCYJIbTAIlMH, Ja0OpaTOpHBIX paboT, HWHBIX ¢opM oOydeHus,
NPEIYCMOTPEHHBIX Y4€OHBIM IJIAaHOM,;
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—  TpOBEJCHHE MPAKTUK;

— TPOBEJCHHE HAYYHBIX MCCICIOBAHUM B COOTBETCTBUU C HANPABICHHOCTHIO
(mpoduiem) mporpamMmbl OakaaaBpuaTa;

— TPOBEACHUE KOHTPOJISI KayecTBa OCBOCHHMS MPOTPaMMBI OakajgaBpHuara MOCPEICTBOM
TEKYLIEr0  KOHTPOJIA  YCIIEBAEMOCTH, IPOMEXKYTOYHOW  aTTecTalMu  OOydaromxcs,
rOCYJIapCTBEHHON UTOTOBOM aTTECTAIMK O0yUYarOIIUXCS.

4.2.Y4eOHblii IUIaH MOATOTOBKH 0aKaJIaBPOB

VY4eOHbIi TUIaH MOATOTOBKHM OakalaBpoB pa3padOTaH B COOTBETCTBHU C TPEOOBaHHUSIMHU
®enepalibHOTO TOCYJapCTBEHHOI0 00pa30BaTeNbHOTO CTaHJapTa MO HANPaBIECHUIO MOATOTOBKU
22.03.01 —MatepuajioBeJeHHe M _TEXHOJOTHMH MATEPHAJIOB, YTBEPKICHHOMY MPHKA30M
MunucrepcTBa oO6pazoBanus U Hayku Poccuiickoit @enepanmu ot 12.11.2015. Ne 1331.

B yuebHOM miaHe oTOOpakeHa JIOTWYECKas IMOCIEI0BaTEIbHOCTh OCBOCHHUS OJIOKOB U
pasaenoB OOIl (qucuMIUIMH, TPaKTHK), 00eCHeYnBaONMX (OPMHUPOBAHUE KOMITETCHIIH.
VYkazana o0masi Tpy10eMKOCTh TUCHMIUIMH, MOJAYJIEH, IPAaKTUK B 3aUETHBIX €IMHUIIAX, & TAaKXKe
uXx o01as ¥ ayJUuTOpHasi TPYI0EMKOCTb B Hacax.

VYueOHbII TUIaH  TOATOTOBKM  OakamaBpoB 1o  Hampamienuto 22.03.01 -
MarepuanoBeieHne W __TEXHOJOTHMH _MaTepuanoB, npodwib «VarepuajoBereHue M
TeXHOJO0THM HAHOMATEPHUAJIOB U HAHOCHCTEM, TTPUJIAracTcs.

4.3.KanennapHblii yueOHblii rpadpuk

[TocnenoBaTebHOCTh pean3alliy [PpOrpaMMbl OakajaBpoB MO ToJaM H CeMecTpam
(BkiIrOUAs TEOpeTHYECKOE OOyueHHEe, NMPAKTHKH, HAYYHBIC MCCICIOBAaHUS, MPOMEKYTOYHBIC U
TOCYJIapCTBEHHYIO HTOTOBYIO aTTECTALlMH, KAaHHKYJbI) MPHBOJUTCS B KaJCHIAPHOM yd4eOHOM
rpaduke (IPHIOKECHUE — KaJICHIAPHBIH y4eOHBII rpaduK).

4.4, AHHOTAUMHU PAadOYUX MPOrPAMM M CHUILITHH
4.4.1. IucuMIIMHBI 00513aTe/IbHOM YacTH (0a30Bast 4acTh)

AHHOTanuA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«UHocTpanublii s13p1k» (61.5.01)

1. Heap AMCUMIUIMHBI. TPUOOPETEHHE CTyACHTaAMHU OOIIeH, KOMMYHUKATUBHOW U
npoeCCHOHATPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKA  TMO3BOJIIET  MCIOJb30BaTh  HMHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodeccuoHanbHON (MPOU3BOACTBEHHOW W HAYYHOM) JMAEATEIBHOCTH, TaK M Ui  IeJeh
caMmo00pa3oBaHMs.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOM M TMHCHbMEHHON (opmMax Ha PYCCKOM U
WHOCTPAaHHOM  s3bIKaxX JUIA pelIeHHs 3aJad  MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

3Hamy:

OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCUYECKHX E€IUHHII U OCHOBHBIE CIIOBOOOpa3oBa-
TeJIbHBIE MOJIENH;

PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB M BRIPKEHUN MPOPECCHOHATHHON PeyH,

OCHOBHBIE TIPUEMBbI U METOAbl pedepupoBaHUS M AHHOTUPOBAHMS JHUTEPATYphl IO
CIELUATBLHOCTH,
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MACCUBHYIO JIEKCHKY, B TOM YHCJIE OOLICHAYYHYIO U CHEIUAILHYI0 TEPMUHOIIOTHIO, He-
00xoauMyo 117151 pabOThI Ha/I TUTIOBBIMU TEKCTAMH;

MPUEMBbI padOTHI C OPUTHHAIBHOHN JINTEPATYPO 1O CHEIHATLHOCTH;

ymems:

paboTaTh ¢ OPUTHHAIBHOMN TUTEPATYPO 1O CIEIHATLHOCTH;

paboTaTh CO CIOBAPEM; BECTH JICITOBYIO TIEPEMUCKY HA U3YyIaeMOM SI3BIKE;

BECTH PEUEBYIO JEATEIBHOCTh MPUMEHHUTEIHHO K cdepe OBITOBON M MpodecCuoHaTbHON
KOMMYHUKAITUH,

er1ademn.

HaBBIKAMH W YMEHHUSIMH PEUCBOM JCSITCIBHOCTH MPUMEHHUTEIBHO K cepe ObITOBOM M
npodeccuOHaIbHON KOMMYHUKALIMU, OCHOBAaMH IyOIMYHON peUH;

dbopmamMu JEOBOM TEPENUCKH, HABbIKAMHU TIOJTOTOBKM TEKCTOBBIX JIOKYMEHTOB B
yIpaBIECHYECKON ACSITELHOCTH;

OCHOBHOW MHOSI3IYHON TEPMHUHOJOTHEN CIEIMATIBbHOCTH;

OCHOBaMU peepupoBaHUs U aHHOTUPOBAHUS JTUTEPATYPHI IO CIIEIIUATHHOCTH.

3. Kpartkoe conep:xxaHue TUCUUTILTHHBI

Beenenue. [IpeaMer u poias HHOCTPaHHOTO si3bIKa. KpaTkue uctopudeckue cBeacHHs 00
M3y4aeMoOM S3bIKe. 3a1a4d U MECTO Kypca B MOJATOTOBKE OaKagaBpa TEXHUKH M TEXHOJIOTHH.

Mognayins 1. |I'pammaTrruecknue TpyAHOCTH U3y4aeMOro sI3bIKa!

1.1 JInvnble, TpUTSKATEIBHBIC U TPOUYNE MECTOMMEHUS.

CrpsbkeHue riaroiia-cBsi3ku. V3MeHeHHe riaroiia-cBsS3Kd B (hOpMax HACTOSIIETO
BpeMeHu. OOpa3oBaHHWE pPa3IUYHBIX BHJIOBPEMEHHBIX (OPM C TOMOIIBIO TJIArojia-CBSA3KH.
OOpazoBanue u ynorpebieHue QopM MacCUBHOTO 3ajora. V3MeHEHHE TJaroia-CBS3KH B
pa3nmuuHbIX ¢GopMax MPOIICAIIero U Oyaymero BpeMeHHU. [1aroy-cBszka B OTPHUIATEIBHBIX
MPEITIOKEHUSIX.

1.2 Tlopsimox cimoB B TpemiokeHUW. [IpsMoil MOPSAOK CJIOB  yTBEPAUTEIHLHOTO
NPEUIOKEHUST B PAa3IMYHBIX BHAOBPEMEHHBIX (opmax. H3MmeHeHuWe mopsiika CIOB B
BOIIPOCHUTEIIbHBIX MPEIIOKECHUIX. [TOpsIOK CIIOB M MOCTPOCHUE OTPUIIATEIBHBIX MPEITI0KECHHM.
OMpaTHuecKue KOHCTPYKIUH.

Monyns 2. |.UTeHne TeMaTH4eCKUX TEKCTOB:

2.1.BBenenune B CIENHAILHOCTD

2.2]1.11. Menneneen

2.3.PXTYVY um. JI.1. Menneneena

[TonsiTue 0 BHIAaxX YTEHHS Ha TMPUMEpPAX TEKCTOB O Xumuu, Hanomexuonozcuu, J[.H.
Menoeneese, PXTY um, [[.U. Menoeneesa.

AKTHUBU3AIUS JIEKCUKHU TIPOYUTAHHBIX TEKCTOB.

Moayns 3. lll.IlpakTrka ycTHON pedH 1o TeMam:

3.1. 4’ oBopum o cebe»,

3.2. 8 ropoae»,

3.3. QaiioH, rae s KUBy».

MoHosorudeckasl pedb 1Mo Teme «o cede». MoHoornueckas peub Mo TeMe «0 cebex.
Jlexcnueckre 0COOEHHOCTH MOHOJIOTHYECKON peur. PedeBoil 3THMKET MOBCEIHEBHOTO OOIIEHUS
(3HaKOMCTBO, TIPE/ICTABICHNUE, YCTAHOBJICHUE W MOJJCPKAHUE KOHTAKTa, 3allPOC U COOOIICHUE
uHbopManui, MOOYKIACHHE K JCHCTBHIO, BhIpaKEHHE MPOCKOBI, cornacus). doHeTHyecKue
XapaKTePUCTUKU HU3ydaeMoro s3bika. OCOOCHHOCTH AMAJOTUYECKOW peud MO MPOUIEHHBIM
TEMaM.

OOm1ee Konu4yecTBO MOayJIeH - 3.

4. 00beM y4eOHOH JUCIHIINHBI

Cemectp
Bcero
. 1 cemectp 2 ceMecTp
By yaeOHOM paboThI A
3E | Axan.u. | 3E I;aﬂ' 3E | Axan. 4.
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OO611ast TPYA0EMKOCTh JUCITUTUTHHBI 8 288 4 144 4 144
KOHTaK”leaH padora —  ayAuUTOpPHBIE 21 80,8 13| 484 | 08 324
BaHATHS!
JIeknnu - - - - - -
[Mpaktuyeckue 3ausatus ([13) 2,1 80 1,3 48 0.8 32
Jlabopatopubie paboTs! (JIP) - - - - - -
CamocTosiTeJibHAsA paboTa 4.9 1716 | 2,7 | 95,6 2,2 76
KoHTakTHas caMmocTosiTenbHas paboTa
CamocTosTenbHoe U3yueHHe paznmenos, 4.9 171.6 2,7 95.6 2,2 76
TV CITATUTHHEI
Buabl KOHTPOJIA:
Buo konmpons (3au | 3au c oy.) + + + +
JK3aMeH 1.0 35.6 1 35,6
KonTakTHass pabora — MPOMEKYTOUHAS 0.8 0.4
aTTecTalus 1.0 ' 0.4 1 '
[TonroToBka K 9K3aMeHY. 35.6 35,6
Bua uTOroBoro KOHTpOJIA: 3auer IK3aMeH
Beero 1 ceMeCTpceMeCTZp ceMecTp

Bun yueGHOI pabOThI

3E | Actp.u. | 3E |Actp.u| 3E |Actp.u.
OO61mast TpPyA0€MKOCTh JUCIUTIIINHBI 8 288 4 108 4 108
KOHTaIﬂ:Haﬂ padora —  ayaMTOpPHbIE 21 60.6 13| 363 0.8 24.3
BaHSITHS
JIeknnu - - - - - -
[Mpaktuyeckue 3ausatus ([13) 2,1 60 1,3 36 0.8 24
Jlabopatopubie paboTs! (JIP) - - - - - -
CamocTosiTeJibHAsi paboTa 4.9 128,7 | 2,7 | 71,7 2,2 54
KoHnTakTHas camocTrosiTenbHas pabora
CamocTosiTenpHOE H3y4YeHHUe pasnenos 4.9 1287 2,7 71.7 2,2 54
T CIIATUTHHBI
Buabl KOHTpOJIA:
Buo konmpons (3au | 3au c oy.) + + + +
JK3aMeH 1.0 26,7 1 26,7
KoHtakTHass pabora — MNPOMEXKYTOUHAs 06 03
aTTeCcTas 1.0 ' 0.3 1 |
[ToaroToBKa K K3aMEHY. 26,7 26,7
Bua uTOroBoro KOHTpOJIA: 3ader JK3aMeH

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI

«®@unocopun» (61.5.02)

1. Heap AuCHUNJIMHBI. CHOPMHPOBATH y CTYICHTOB KOMILIEKCHOE MPEJCTABICHUE O

pomu u mecte (unocopud B CUCTEME T'yMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HAayK,

MO3HAKOMHUTh HMX C OCHOBaMH (uiocoCcKoro 3HaHWUS,

TEOPETHYECKUX U MPAKTHUCCKUX 3a7ad.
2. B pe3syabTate
0akaJjiaBpUaTa J10JIKeH:

N3y4yeHusi AUCHUIIJIMHBI

HEOOXOAMMBIMH JIJII  PEIICHUS

o0yyaomuiicdi N0 Nporpamme

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansasiMu (OITK)

u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:
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CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMHA A1 (POPMUPOBAHUS
MHUpoBo33peHdeckoi mosuiuu (OK-1);

CIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHHHMAS COLUAIBHBIE,
ITHUYECKHUE, KOH(DECCHOHaNbHbIC U KyabTypHbIe pasnnuus (OK-6);

3Hamy:

OCHOBHO€ COJiepKaHHe TIaBHBIX (UI0co(CKUX MIKOJ W HAMpaBJICHUH, MpeacTaBUTeNeH
3TUX IIKOJ, CBA3b M pa3iuyue Hux (UIocohckux HAeH, CBSI3b HCTOPUKO-PHIOCOPCKUX
KOHIEMNIINI ¢ COBpeMEHHBIMH Mpo0IeMaMH HHIUBUAYaTbHONU U OOIIECTBEHHOM JKU3HH;

ymemsy:

MOHUMATh M aHAJIW3UPOBATh MHUPOBO33PEHUYECKHE, COLMATIbHBIE M HWHAWBHUIyaJbHBIC
poOJIeMbl COBPEMEHHON KM3HM; TPAaMOTHO BECTH IUCKYCCHIO, apIYMEHTHPOBAaHHO OTCTauBaTh
CBOIO TO3MIIMIO TI0 3HAYMMBIM (PriIocOPCKUM MpobdieMaM COBPEMEHHOH >KM3HU, OMHUPAsICh HA
HapaOOTaHHBIM B HMCTOPUH (QHUIOCOPUH MaTepual; MPUMEHATh MOJy4YeHHBIe (uiaocodcekue
3HAHUSA K PEIICHUIO MpodeccroHalbHbIX 3a]1aY;

enadems.

npencTaBiIeHus MU 0 ¢uiiocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTApHOTO 3HaHUS, OCHOBaMH (MIOCO(CKOTO MBIIUICHHS; KaTErOpUAIbHBIM armnapaToM
M3y4aeMOil THUCUUIUIMHBI, PUIOCOPCKUMU METOJaMH aHalIKu3a Pa3InYHbIX MPoOJIeM, HaBbIKaMU
¢miocopckoil  KyabTypbl A BBIpaOOTKM  CHCTEMHOIO, IIEJIOCTHOIO  B3IJIsla  Ha
NENCTBUTENBHOCTh U MECTO XUMHUH U XMMHUECKON TEXHOJIOTUU B LIEIOCTHON KapTHUHE MUPA.

3. Kpartkoe coep:kaHue AU CHUITUHBI

Brenenue. dunocodus, ee IpoUCX0XKICHUE U POJIb B 0OIIECTBE.

Mopnyas 1. OcHoBHBIEe (HIOCO(PCKHE HIKOJIBI.

Antnunas  ¢umocodpust  (mocokpatuku, coductel, Cokpar, Jemokpur, IlnatoH,
ApUCTOTENb, AIUIMHUCTUYCCKU-pUMCKas (uiocodus). OCHOBHBIC MPOOJIEMBbI CPEIHEBEKOBOM
dmrocobun u smoxu Bospoxmenus. dumocoduss Hosoro spemenu (XVII — XVIII  BB.)
Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas punocopus XIX —
XX BB. OcHOBBI Mapkcuctckoi ¢umocopuu. OCHOBHBIC HANpaBICHUS COBPEMEHHOU
dunocodpun.

Moayanb 2. Punocodckne KOHUENUMU ObITHS U MO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢unocopuu. IloHATHS MaTepUaIbHOTO U HJICATBHOTO.
OcHoBHbIE (rTocOPCKHE HAMpPABJICHHS. MaTepuaiu3M M uaeanu3M. [IpuHImm rio6ambHOTO
HBOJIIOLIMOHU3MA B COBPEMEHHON Hay4HOU KapTUHE MUpA.

Konuenmuu npoctpancTBa U BpeMEHH B UCTOpUU (HUITO0CODUHU U HAYKH.

IIpoucxoxaenue cosHanus. Poiabs Tpyna B IpOUCXOKAEHUU cO3HaHMs. M aeanucruueckue
U MaTepualucThyeckue KoHuenuuu co3HaHus. Co3nanue u Mo3r. Co3HaTenbHOE U
6ecco3narenbHoe. Co3HaHue U s3bIK. CoO3HAHME U CaMOCO3HAHME.

Konuenmun rHoceonoruu B HCTOpUuM (uimocopuu: CceHCyanu3M, paluoHaAIU3M,
CKENTHIIM3M, arHOCTUIIN3M, KOHIENIIUS BPOXKACHHBIX HJIeH, anpuopu3M. J(nanekTuka nmo3HaHus:
YYBCTBEHHOE U paliioHagbHOe. OCHOBHbBIE TEOPUH UCTUHBI.

Monayasb 3. IIpod/embl yesioBeka B pustocopum.

Yenosek kak npeameT ¢pustocockoro ananmsa B uctopuu punocoduu. [Ipoucxoxaenne
YeoBeKa: NPUPOAHBIE U COLMAIbHBIE YCIOBUS aHTPOIOCOLMOreHe3a. buoiorumueckoe u
colMangbHOE B yenoBeke. MHANBUA, UHAUBUAYATIbHOCTD, TUYHOCTD.

CMbIcH XKHU3HU U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeptue. [IBmkenue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llenmm wm mennoctu. CBoOoOga BOIM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUYECKHE IEHHOCTH.

Moayanb 4. dunocodus ucTopuu 1 0d1IeCTBA

YeloBEK B CHCTEME COLUAILHBIX CBsA3eil. JIluyHOoCT, ®M  Maccel, cBoOoma u
HeoOxoaumocTh. Dunocodpuss ucropuu: (opmalnvoOHHAs W IUBWIM3AIMOHHAS KOHIIETILIUN
UCTOPUYECKOTrO pa3BUTHsA. lIporpeccucTckre W MUKIMYECKHE MOJAETH pa3BuTHs. [obanbHbIe
po0ieMbl COBpeMeHHOCTH. KoHIIenus ycTOMYNBOro pa3BUTHS U CLIEHAPUH Oy IYILETO.
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OOmectBo U ero cTpykrypa. ComumanbHasi, MOJIUTHYECKas U JyXOBHas chepbl
obmectBa. Konnenuuu rocynapcrsa B uCTopuu Gunocodckoit Mpicin. I'paxkmanckoe 0011ecTBo
Y TIPaBOBOE I'OCY1apCTBO.

Moayasb 5. dunocodekue npodieMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HAy9HOTO 3HAHUS, €r0 METOABl U (OPMBI.
HayuHble peBOMIOLIMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOWIEHUS HAayKd U TexXHUKU. ColMaabHble MOCIEACTBHS Hay4dyHO-
TEXHUYECKOI0 Iporpecca. DTHYECKHE W HKOJIOTMYECKHE HMIIEPATUBBI DPA3BUTHUS HAYKH H
TEXHHKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOJieMa XUMUU KaK HAYKH U
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHosormu. Crenuduka  XUMHUKO-
TEXHOJOTHYECKOT0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIIATHOES, IMITHPUIECKOE U TEOPETHUECKOE.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3auvernnix | B akazewm.

Bunbt yueOHO pabOThI eIUHULIAX Jacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 5,0 180
KonTakTHas padoTa —ayauTOpPHbIE 3aHATHS: 1,33 48
Jlexrn (JIek) 0,88 32
Ipaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 2,67 96

KonTakTHas camoctositenibHas paboTa -

2,67
CaMoCTOsTeTbHOE N3YUYCHHE PA3/IeNIOB JUCITUTIIMHBI 96

Bua konTposs:

DK3aMeH 1,0 36

KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIH 10 0,4
IloaroroBKa K 3K3aMeHy ’ 35,6
Bua uToroBoro KOHTpoOJIA: IK3aMeH

B 3agernmix | B acrp.
Bunbr yue6HOM paboThI €IUHUIaX Jacax
O01mas TPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 5,0 135
Konrakrnas padora (KP): 1,33 36
Jextuu (JIex) 0,88 24
[Mpaktuyeckue 3ausatus ([13) 0,44 12
CamocrosiTesbHas padora (CP): 2,67 72
KoHTtakTHas camocrosiTenbHas paboTta 267 -
CaMoCTOsTeTbHOE N3YUYCHHUE PA3/ICNIOB JUCITUTIIMHBI ' 72
Bua koHTpOJIA:
DK3aMeH 1,0 27
KonTakTHas paboTa —MpoMeKyTOYHAs aTTECTaIHs 10 0,3
IloaroroBka K 3K3amMeHy ’ 26,7
Buj1 H”TOr0BOro KOHTPOJIS: JK3aMeH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«HUctopus» (b1.5.03)

1. Heab AMCUMIIMHBL. (GOPMHUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO IMPEICTABICHUS O
poIM W MecTe HUCTOPHM B CHUCTEME TYMAaHHUTApHBIX M COIHMAIBHBIX HayK, KYJIBTYPHO-
UCTOpUYECKOM cBoeoOpazun Poccum, ee mecte BO BCEMHUPHO-UCTOPHUECKOM Ipolecce, o0
OCOOCHHOCTSIX M OCHOBHBIX dTanax €€ MCTOPUYECKOTO pa3BUTHS, BBEICHHE CTYICHTOB B KpPYyT
UCTOPUYECKHX MPOOJIeM, CBSI3aHHBIX C 00J1aCThI0 OyayIiel npodecCuOHAIbHON AeATEIbHOCTH.
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2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

CIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIC ATAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHS 00MIeCTBa A1 GOPMHUPOBaHUS TpakaaHckoi mosuimu (OK-2);

3Hamy:

OCHOBHBIE HaIlpaBJICHUs, IPOOJIEMbI U METO/Ibl HCTOPUYECKON HAYKH;

OCHOBHBIE JTalbl W KIIOUEBBIE COOBITHS HCTOpUM Poccum W Mupa; 0COOEHHOCTH
Pa3BUTHSA POCCHHCKOTO TOCYJAapCTBA, BBIAAIONIUXCS JCATENCH OTEUECTBEHHOW M BCeoOIIei
HCTOPUH;

ymemsy:

COOTHOCHTH OOIIME HUCTOPUYECKHE TPOLECChl M OTACHbHBbIC (DAKTHI, BBISABIATH
CYILIECTBEHHbIE YEepPThl HCTOPHUUECKHUX IIPOLECCOB, SBIEHUNH U COOBITHI; aHaIU3UPOBATH
COLMAJIbHO-3HAYMMBbIE MTPOOJIEMBI,

(bopMyIHpoBaTh U APTYMEHTUPOBAHO OTCTAaWBATh COOCTBEHHYIO MO3UIIMIO 110 Pa3INYHBIM
npobiaemMaM UCTOpHUH,;

gnadems:

MPEJCTaBICHUAMU 00 HCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS,

Mpe/ICTaBICHUSIMU 00 OCHOBHBIX 3Tanax B HCTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTHH;

KaTeropraJibHO-MOHATUHHBIM annapaToM U3y4yaeMou JUCIUILIUHBI,

HaBbIKaMU aHaJIM3a UCTOPUYECKUX HCTOUYHUKOB.

3. KpaTtkoe coep:kaHue I CHUITUHBI

Moayar 1. Hcropusi B cHCTeMe CONHAJLHO-TYMAHUTAPHBIX HayK. OCHOBBI
MeTOJ0JI0OTHH HMCTOPHYeCcKoil HayKH. OcO0CHHOCTH CTAaHOBJICHHSI T'OCYJapCTBEHHOCTH B
Poccumn.

Mecro ucropunm B cucreMe Hayk. IIpenmer ucropudeckon Hayku. Poib Teopuu B
no3HaHuu mpouuioro. CymHOCTh, (GopMbl, GYHKIUU HUCTOPUYECKOro 3HaHUA. VICTOUHHKH TO
OTEUYECTBEHHOM HCTOpUHM, HX Kiaccupukamus. Hcropus Poccum — HeoTbemiemass 4YacTh
BCEMHUPHOHN UCTOPUH; 00I1Iee U OCOOCHHOE B HCTOPUUECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKyIbTypHbBIE H
COLIMAJILHO-TIOJINTUYECKUE MTPOLIECCHl CTAHOBJICHUSI POCCUIICKOI rocynapcTBeHHOCTH. [Ipunstue
XPUCTHAHCTBA.

Pycckue 3emmmm B Xl — nauane XVI BB. O0pa3oBanue Poccuiickoro rocymapcrsa, ero
ucropuieckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Monyab 2. Poccuiickasi umnepusi B XVIII- nauvane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpHU3ALMHM U IIPOCBEIICHHUS.
Pepopmer Ilerpa | kak mepBas TMOMNBITKA MOJIEPHU3AIMK CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli nminepun. OCHOBHBIE HaIIpaBJICHUS <€BPONEU3ALUN» CTPaHBbI.
DBOJIONHS COITMANBHOM CTPYKTYpHI obOmecTBa. JlanpHelmee pacmmpenue rpanul] Poccuiickoi
UMIIEpPUH.

Poccus B XIX cronerun. Ilpomeinuienssiii nepeBopoT B EBpone m Poccun: obmee u
ocobenHoe. Baxueiimme ycnoBus nepexoaa Poccun k MHAYCTpHATLHOMY OOIECTBY — pELICHHUE
KPECThSHCKOTO BOIpoOca u OTrpaHUYEHUE camoJiep>KaBHUs. JuTenpHOCTb,
HEMOCJIE0BAaTeIbHOCTh, LMKINYHOCTh Tporecca OypykyazHoro pedopmupoBanus. Poip
cyObekTUBHOTO (hakTOopa B TpeojosieHnn oTctaBaHus. Pedopmber XI1X Beka, uxX 3HaAYCHHE.
Oo6mectBenubie ABMxkeHus B XIX Beke.

Poccus B Hauare XX Beka (1900 — 191#r.). OcoGEHHOCTH COIHATBEHO-9KOHOMHYECKOTO
pasButusi Poccum B Hauane XX Beka. OOBEKTHBHas NOTPEOHOCTh HHIYCTPUAIBHOM
MoaepHuzanuu Poccuu. CooTHomeHue noauthuueckux cuil B Poccum B Hawane XX Beka.
Hapacranue «kpusuca camoxepxkaBusi. llepBas poccuiickas peBomonus. OOpa3oBaHue
MOJMUTHYECKUX mapTtuil. ['ocymapctBeHHas nyma Hadasa XX BeKa Kak TIEPBBIA  OMBIT
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poccuiickoro napiamerTapusma. CTonbImuHCKas arpapHas pedopma. [lepBas MmupoBas BoliHa U
yaactue B Hed Poccum. DeBpanbckas peomorus 1914, u KopeHHbIE HW3MEHEHUS B
IIOJINTUYECKOU JKU3HU CTPAHBL.

Moayasb 3. OT coBeTCKOIro rocyaapcraa Kk coBpeMeHHoi Poccun.

dopmupoBaHre U CyIIHOCTh coBeTckoro crposi (1917-199%r.). IMoaroroBka u mobdena
OxkTs0pbcKOTO BOOpYKeHHOTO BoccTaHusi B Ilerporpane. || Bcepoccuiickuii cbe3n CoBeToB U
€ro pemieHus. JKOHOMHYECKas U COIMANIbHAS MOJUTHKA OONbIIEeBUKOB. [ paxknaHckast BoliHa U
uHocTpaHHas wHTepBeHIUA. Cynpba u 3Hauenne HOIla. VYTBepkaeHue ogHOMAPTUIHHON
nonutuieckor cucrembl. O6pazoBanue CCCP. [Tonmutnyeckas 6oprda B mapTUu U TOCYIApCTBE.
CCCP B roapl nepsbix msatuinetok (kouer; 20x rr. — 30¢ rr.). DopMupoBaHue pekuMa JTUIHON
Bractu CTanMHa M KOMAaHIHO-aJMUHUCTPATUBHOW CHCTEMBI YIPABICHHUS TOCYJapPCTBOM.
Buemnsst momutuka CCCP B 20-30e¢ rr. CCCP Bo BTOpoit MupoBoi  u Benukoi
OtedecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUS CUJI B MUPE I1OCJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xononnoi BoiHb». TpymHoctu mnocineBoeHHoro pazputus CCCP. VYikecroueHue
NOJUTUYECKOTO  peXMMa M HACOJIOTHYECKOro  KOHTposs.  llombiTku — OOHOBJIECHHUS
«rocynapctBeHHOro comuanuzma». XX cwe3a KIICC u ocyxknenue KynbTa qTudyHocTd CtainHa.
«OTTenens» B TyXOBHOH cdepe. DkoHOoMHYeckue peopmbl cepenntbl 60X romoB, MPUUNHBI
WX HEe3aBepIICHHOCTU. HapacraHue KpU3HCHBIX SBJICHHH B COBETCKOM oOmiectBe B /0€ —
cepeaune 80x ronos. Buemnss nonutuka CCCP B konne 60x Hauane 80X IT.: OT pa3psAaKu K
000CTpEeHUI0 MEXKAyHApOMHONW oOcTaHOBKH. <«llepecTpoiika». CyIIHOCTh, II€NH, 3aadH,
OCHOBHBIE 3Tansbl, pe3yabTarsl. Pacmag CCCP. O6pa3oanue CHI'.

CraHOBJICHHE HOBOW poccuiickoi rocymapcrBenHoctd (¢ 1991- mo Hacrosiiee Bpems).
JluGepanbHas KOHLEMIMS POCCHMCKHX peQopM: Tepexod K pbIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa M MpaBoBOro rocyaapctBa. <«llokoBas Tepamusi» 3KOHOMHUYECKHX
pebopm B Hagame 90x romoB. Koncrturynuss Poccuiickoit  ®enmepanuu 1993
MexHannoHanbHble oTHOUIeHUs. [lonmuTudeckue mapTuu M oOIIeCTBEHHbIE JABIMKeHUs Poccun
Ha COBpeMEHHOM »Jramne. Poccus Ha mytu MonaepHusanuu. Poccuss B cucTeMe MHUPOBOH
SKOHOMMKH U MEXAYHAPOIHBIX CBSI3EH.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3auerHbIx | B akanem.

Bunbt yueOHO paboOThI eIUHNLAX Jacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIaHy 4,0 144
KonrakTHasi pa6oTa ayIMTOpHbIE 3aHATHSA: 1,33 48
Jlexruu (JIek) 0,88 32
[Mpaktuyeckue 3ausatus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60

KonTakTHas camocrositenbHas padota -

1,67
CaMOCTOATEIbHOE N3YUEHHE PA3eJIOB JUCLIUIIINHBI 60

Bua konTposs:

DK3aMeH 1,0 36

KonTakTHas paboTa —MpoMeKyTOYHAs aTTECTalHs 0,4
1,0

IloaroroBka K 3K3aMeHy 35,6
Buja TOroBOro KOHTPOJISA: JK3aMeH

B 3avernnix | B acTp.
Bunpr yue6HOM paboThI eIUHUIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KoHTakTHas pa6oTa —ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexrn (JIek) 0,88 24
Ipaktuueckue 3ansarus (I13) 0,44 12
CamocrosiTesibHas padora (CP): 1,67 45
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KonTakTHas camocTositenbHas padota -

1,67
CaMOCTOATEIbHOE N3YUEHHE PA3eJIOB TUCLIUIIINHBI 45

Bua konTposs:

DK3amMeH 1,0 27

KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIHS 10 0,3
IloAroToBKA K IK3aMeHY ' 26,7
Buj1 H”TOr0BOro KOHTPOJIS: JK3aMeH

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«@usznveckas KyabTypa u cnopr» (61.5.04)

1. Heap QMCHUNJIMHBI - OBJAJICHUE METOJOJIOTHEW HAay4YHOTO MO3HAHUS (HU3HUECKON
KyJIbTYpbl M CIOpPTa; CHCTEMOM MPAaKTUYECKHMX YMEHMH M HAaBBIKOB, 00€CNeYMBAIONINX
COBEpPIIICHCTBOBAHHE MCUXO(U3HUUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOJIb30BaTh
pazHooOpa3Hbie (HOopMbI (PU3HMYECKOW KYIbTYphI, CHOpTa W Typu3Ma Il COXpPaHCHHS U
VKPEIUICHUS CBOErO 370POBBbS M 3[0POBBS CBOMX OJIM3KUX B TIOBCEJHEBHOW JKH3HU U
npodecCuoHaNbHOM NesATeNbHOCTH; (HOPMHUPOBAHHE MOTHBALIMOHHO-LIEHHOCTHOTO OTHOILIEHUS K
busznyecKoil KyabType, (PU3NIecKoMy COBEPIIEHCTBOBAHUIO M CAMOBOCITUTAHUIO, YCTAHOBKA HA
3I0POBBIN 00pa3 KU3HHU.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeiacTBa (U3MYECKON KyIbTypbl s
oOecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHou aestenbaocta (OK-8);

3HamMb:

—  HAYYHO-TIPaKTHYECKHE OCHOBBI (PM3UUECKON KYIBTYPHI H CIIOPTA,

—  COUHMAIbHO-OMOJOTMYECKUE OCHOBBI (PM3NYECKON KYIBTYPHI U CIIOPTA;

— BIHSHHE O3JOPOBHUTEIBHBIX CHCTEM (DU3MUECKOTO BOCIHUTAHUS HA YKpEIUICHHE
310pOBbsI, MPOPMIAKTUKY MTPO(ECCHOHATBHBIX 3a00JIEBaHHUI U BPEIHBIX IPUBBIUCK;

— CcmocoObl KOHTPOJSI M  OIEHKH (DU3UYECKOTO Pa3BUTHS U (HUIHIECKOMN
MOJITOTOBJIEHHOCTH;

— TMpaBujia U CIOCOOBI IMJIAHUPOBAHUS WHIUBUIYaTbHBIX 3aHATHA Pa3IMYHON IEIEBON
HATPaBIEHHOCTH;

— wucrtopuro (U3NYECKON KyAbTYyphl M CHOPTa, UMETh IMPEACTAaBICHHE O 3HAUYHMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOCH CTpaHbl, HO W MHPOBOTO YPOBHsSI;, BaKHEHIIHe
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnoprtuBHble Tpaguiuu MXTU-PXTY um. [I.M. MenneneeBa, IOMHUTH O MOJBUTaxX
CIIOPTCMEHOB B rojibl Benukoii oreyectBeHHON BoiHBI 1941-1945T,

ymems:

—  CaMOCTOSITENIbHO 3aHUMAThCs (PU3MUECKON KYIBTYPOH U CIIOPTOM,;

—  OCYIIECTBIISITh CAMOKOHTPOJb 3a COCTOSHUEM CBOETO OpTaHu3Ma M COOJIOAaTh
MpaBUJIa TUTUEHBI U TEXHUKH 0€30TIaCHOCTH,

—  OCYILIECTBJISITH TBOPYECKOE COTPYAHHUYECTBO B KOJJIEKTUBHBIX (popmax 3aHsATUN
(bU3UYECKON KYJIbTYPOU U CIIOPTOM;

enademsy:

— CpeACTBaMHM M METOJIaMU YKpPEIUIEHUs MHIWBUIYaJbHOTO 30pPOBBS, (PU3MUECKOro

CaMOCOBEPILIECHCTBOBAHMS,

— JIOJDKHBIM  ypOBHEM  (PU3UYECKOW TOJATOTOBICHHOCTH, HEOOXOAMUMBIM IS

KaueCTBEHHOTO YCBOCHUS MPO(ECCUOHATBHBIX YMEHUI U HaBBIKOB B MpoIiecce 00yIeHHUS

B By3e, I OOecnedYeHus TMOJHOIIGHHOW COIMMAIbHOM | mpodecCHOHaTbHOMN
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JeSTEeIbHOCTH MOCTIe OKOHYaHUS y4eOHOTO 3aBEICHHS.
3. KpaTkoe cogep:kaHue TUCHUTIUHBI
Juctuminza (Moxyian) mo «Du3n4ecKoil KyIbType M CIIOPTY» PEaTH3yIOTCS B paMKax
6a3oBoit yactu brioka 1 «Jluctuminabl (MOIy/IH)>» MPOrpaMMBbl OakagaBpuata B 00beMe 72 akaj.
4yacoB wiu 54 actp. 4. (2 3aueTHbBIC SAMHHULIBI) TIPU OUHOU hopme 0byHeHusl.
[Iporpamma paccuuTaHa Ha U3y4EHHE AUCIUIUIMHBI B TEYCHUE IBYX CEMECTPOB (IIEPBOTo U

IIECTOTrO).
Pa3genpl fMcOMIINHLI U BUABI 3aHATHH
Ne Paznen mucrumniInHel AxazeM. yacoB
n/n Bcero Jek MII3 | IIPII | KP
1. Paznen 1. [Ipeamer «@usnyeckas 18 2 6 9 1
KyJbTypa u cnopt». UcTopus
DOKuC
1.1 | [Ipeamer ¢pusnyeckas KyiabTypa U 9 1 3 4,5 0,5
CIopT
1.2 | Uctopus cnopta 9 1 3 4,5 0,5
2. Paznen 2. OcHOBBI 310pOBOTO 18 2 6 9 1
oopa3za xu3uu (30XK)
2.1 | BpaueOHBII KOHTPOJIb U 9 1 3 45 0,5

CaMOKOHTPOJIb Ha 3aHITHSIX
(hUBUIECKOI KYJIBTYPOU U CIIOPTOM
2.2 | 'urueHnyeckoe odecreyeHmne 9 1 3 4.5 0,5
3aHATUN 030POBUTEIBHOU
(hbU3UIECKOI KYJIbTYpO

3. Pasznen 3. Buosornyeckue 0CHOBBI 18 2 6 9 1
(uznyeckoi KyJbTypbl M CIOPTA
3.1 | buonoruueckue OCHOBHI (hU3HUECKON 9 1 3 4,5 0,5
KYJIBTYPHI M CITOPTA
3.2 | O6pa3 )KU3HH U ero OTPaKEHUE B 9 1 3 4,5 0,5
poeCCHOHATLHOMN IeATEILHOCTH
4 | Paznea 4.IIpodeccuonanbHo- 18 2 6 9 1

NpUKJIaIHas pusnyeckas
KYJbTYPa M CHOPT

4.1 | O6mas pusznueckas ¥ CIOPTUBHAS 9 1 3 45 0,5
IIOATr0OTOBKA CTyI[GHTOB B
00pazoBaTebHOM IPOIIECcCe

4.2 | ®dusnueckas KylIbTypa U CIIOPT B 9 1 3 4,5 0,5
npodeccHoHaIbHON AeATeTbHOCTH
OakanaBpa
HUTOI'O 72 8 24 36 4

Kaxaplii pa3zaen mporpaMMbl COCTOUT U3 MOPAa3/ieJioB M HMeeT CTPYKTYPY:
- nexuu (WU TeopeTHueckuit Pasmen);
- mpaktuueckuii Paszmen (cocrout u3: meromuko-mpaktudeckux 3aHsaTud (MII3) m ydeOHO-
TPEHHUPOBOYHBIX 3aHATHH (TpoheCCHOHATLHO-TIPUKIaIHAsA Gu3HUecKas moAroroska, [1T1MIT);
- kouTpoasHbIi Pazmen (KP).
Teoperuueckuii moapasaes (GOPMUPYET CHUCTEMY HAyYHO-NPAKTUYCCKUX M CICIHATBHBIX
3HaHWH, HEOOXOMUMBIX JUIsI NOHHMAHHUS NPUPOAHBIX W COIMAIBHBIX  IPOIIECCOB
GyHKIIMOHUPOBaHHS (HH3MUSCKON KyJIbTYphl OOIIECTBA M JIMYHOCTH, YMEHHS HX aJalTHBHOIO
TBOPYECKOTO  WCIIOJIL30BaHMS Ui  JIMYHOCTHOTO W MPO(ECCHOHAIBHOTO  Pa3BUTHS,
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CaMOCOBEPILICHCTBOBAHMS, OPTaHU3AIMH 3I0POBOTO 00pa3a KM3HU MPH BBIOJHEHUN y4eOHOH,
po)eCCHOHAIBHON U COIIMOKYJIbTYPHOU JEATEILHOCTH.

MeToauKo-IpaKTHYECKHE 3aHATHS TMPEAYCMATPUBAIOT OCBOCHHWE OCHOBHBIX METOJOB U
croco0oB (opMHUpPOBaHHS YIEOHBIX, MPO(ECCHOHATBHBIX W JKM3HEHHBIX YMEHUW W HaBBIKOB
cpeacTBaMu GU3HUYECKOUN KYIbTYPHI U CIIOPTA.

Ha meToauko-npakTH4ecKuX 3aHATHSIX yIENsIeTcs BHUMaHUe!

- OCHOBHBIM Mpo0JieMaM CIIOPTUBHON TPEHUPOBKH;

- BIUAHUIO (U3NYECKUX YIPOKHEHWH Ha GOpMHUpPOBaHHE MPOPECCHOHATHHBIX KaYeCTB
OyIyIIero CrenuaaucTa i TMIHOCTH 3aHIMAOIIETOCS;

- BO3JICHCTBUIO CPEJCTB (PU3NYECKOTO BOCIUTAHUS Ha OCHOBHBIE (DU3HOJOTMYECKHE CUCTEMBI U
3BEHBS ONMOPHO-/IBUTATEIILHOTO aniapaTta 3aHUMAOIIEeToCs;

- BOMpOCaM TMPOBEACHUS COPEeBHOBaHMI (MMpaBWja COPEBHOBAHWM, CHCTEMa PO3BITPHIIIEH,
orpezeneHue nmodeauTened, 000pyI0BaHHE U HHBEHTAPH).

IIpodeccuonabHO-IPUKJIAAHAS TOATOTOBKA TPOBOJMUTCS C YYeTOM Oymymiei
po(hecCHOHANTLHOM IS TEIbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upyloTcs Ha  IIUPOKOM  HCIOJIb30BaHUH
TEOPETUYECKNX 3HAHUN W METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPENICTB
(GU3HMYECKON  KYJIBTYpPhI, CIOPTUBHOH U  TPO(ECCHOHATBHO-TIPUKIAAHON  (PuU3nUecKon
MOJITOTOBKU CTYJEHTOB.

Koutpoabublii moapasaen. Kpurepuem ycrnemHOCTH OCBOCHUsI yd4eOHOTO Marepuaia
SIBJIIETCSl OLICHKA IPENOAABATENsl, YUUTHIBAIOWAS PeYaAPHOCHb NOCEU|eHUA 00A3aMenbHbIX
YueOHvIX 3auAmuil, 3HAHUN TEOPETUYECKOro pas3jesia MporpaMMbl U BBIIIOJHEHHE
YCTQHOBJICHHBIX Ha JIAHHBI CEMECTp KOHTPOJIbHBIX TECTOB 0Omied (Qu3nuecko
TEOPETUUECKON MOJATOTOBKHU ISl OTAEIBHBIX TPYII Pa3IUYHON CIIOPTUBHON HANpPaBICHHOCTH.
KP BXOAWT B MpaKkTUYECKHUE 3aHITHS.

4. 0O0beM y4eOHOH JUCHHIINHBI

Cemectp
Bcero
Bunsr yaeGHOI paboThI 1 cemectp 6 cemectp
3B Axag. 3B Axan. 3B Axaj.
q. q. q.
OO6mmas TpyA0€MKOCTh AUCITUTUTHHBI 11O 2 72 1 36 1 36
y4eOHOMY IIaHy
KonrakTHasi paGoTa —ayauTopHble 2 72 1 36 1 36
3aHATHSA!
Jlexrn (JIek) 0,2 8 0,1 4 0,1 4
Ipaktuueckue 3ansarus (I13) 1,8 64 0,9 32 0,9 32
Bua konTposs: 3aver | 3auer 3auer 3auer
Beero Cemectp
Bunpl yue6HO# paboThI 1 cemectp 6 cemectp
3E Actp. 3E Actp. 3E Actp.
9. q. 9.
OO6mast TpyA0eMKOCTh AUCIUTUIHHBI IO 2 54 1 27 1 27
y4eOHOMY TUTaHY
KonrakTHas padora —ayauTopHbIe 2 o4 1 27 1 27
sausTus (KP):
Jlexnuu (JIek) 0,2 6 0,1 3 0,1 3
IMpaktrueckue 3austus (I13) 1.8 48 0,9 24 0,9 24
Bua KoHTpOJIA: 3ader | 3auer 3ader 3ader
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«OCHOBBI 3KOHOMHKH U ynpasJjieHus npoussojacrsom» (b1.5.05)

1. Heap JUCUMIVIMHBI. TIOJIyY€HHE CHUCTEMBI 3HAHUH 00 OSKOHOMHYECKUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAaHUS  IMPOMBIIIJIEHHOTO  TMPOM3BOJACTBA B  CHCTEME
HAI[MOHATILHOW OJKOHOMHKHU, OOYyYEeHHE SKOHOMHYECKOMY MBIIUICHHIO ¥ WCIOJIb30BAaHUIO
MOJIyYEHHBIX 3HAaHUHN B MPAKTUYECKOH 1eATEIbHOCTH.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansubiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI AKOHOMHYECKHX 3HAHHWHM B Pa3IUYHBIX cdepax
nesrenpaocTH (OK-3);

3Hamy:

— OCHOBBI 3KOHOMUKH B PA3JIMYHBIX cepax KU3HEIEATEIbHOCTH,

— METOJIbI pa3paboTKU OMEPATUBHBIX M MPOU3BOICTBEHHBIX TUIAHOB,

— METOJIbI U CIIOCOOBI OTLIATHI TPY/A;

ymemsy:

— COCTaBJISITh OTYETHI IO BHIIOJHEHUIO TEXHUYECKUX 3a/1aHUH;

— TOTOBUTh MCXOJIHBIE JAaHHBIE ISl BbIOOpa W OOOCHOBAaHHS HAYyYHO-TEXHUUYECKUX U
OpraHM3aI[MOHHBIX PElIeHUI Ha OCHOBE Y KOHOMUYECKOTO aHaJIN3a,

— pa3pabaTeiBaTh OMNEPATUBHBIE IUTAHBI Pa0OT TEPBUYHBIX IMPOM3BOJICTBEHHBIX
MOApa3IeJICHH;

e1a0emo.

— METoJlaMH W HHCTPYMEHTaMHU TMPOBEACHUS DSKOHOMHYECKOTO aHauu3a 3aTpaT u
PE3yNIbTaTOB EATEIbHOCTH POU3BOACTBEHHBIX MTOIPA3ICIICHUN;

— UHCTPYMEHTAMHU IIJITAHUPOBAHUS W BBHINOJHEHHUS MEPONPUATUN IO MPOU3BOACTBY
MPOIYKIINH;

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

Mopnyas 1. BBenenne. OcHOBbI PHIHOYHOI IKOHOMUKH

DKOHOMHYECKHE TMOTpeOHOCTH, Omara m pecypchl. OOmECTBEHHOE MPOU3BOACTBO H
PKOHOMUYECKHE OTHOIICHUS. [Ipon3BOCTBEHHBIE BO3ZMOKHOCTH OOIIECTBA U SKOHOMHYECKUU
BEIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yOBIBalOIIEld MpeaeIbHON
none3HocTuM. TpaguninonHas skoHoMuYeckasi cuctemMa. CoOCTBEHHOCTh: (DOPMBI U MYTH HX
npeoOpa3oBanusi. PBIHOUHBIH MeXaHW3M crnpoca u  npemiokeHus. CoBepIIeHHas U
HECOBEpIIICHHAss KOHKYpeHIHH. CyIIHOCTh U YCIIOBUSI BOSHUKHOBEHUS PhIHKA. BUABI PHIHKOB U
ux crpykrypa. Oyukuun peiHka. ToBap u ero cpoiictBa. Cpoc U MPENIOKEHHUE Ha PHIHKE.
[MonstTne <«wnactuuHOCTh». COBEpIICHHAss M HECOBEpIICHHAs KOHKYPEHIHHU. MOHOIOIHS.
Onurononus. IloHATue HaMOHAIBHOW HSKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. llorpebienuss u cOepexxenus. IIpomsBoacTBo, 0OOMEH U paclpenelieHue.
[ToTpebnenue, coepexxeHre, MHBECTHIIMN TOBApOB U yciyr. @uHaHCOBas cucTeMa U (puHAHCOBAs
nonuTuka obmiecTBa. Hanoru u Hanorosas cucrema.

Mopaysb 2. JkoHOMHYeCKHE OCHOBBI YIIPABJIEHHS MPOU3BOACTBOM

[Ipenmpusitie Kak CyObEKT PBIHOYHOTO XO3SMCTBAa. DKOHOMHUYECKHE 3aKOHBI H
OCOOCHHOCTM WX TMpoOsABIEHUS Ha mnpeanpustud. Poip chnenuanncra XUMHYECKOU
npoMbIlUIeHHOCTH. [lpeanpusatue B cucteme pbhIHOYHOW SKOHOMUKH. [Ipeampusitue — kak
CyOBeKT ®  OOBEKT MPEANMPUHUMATEIHLCKON  JIeATENhHOCTH. 3aKOHOAAaTenbHas  0asa
OpeIPUHUMATEIbCKON JedaTenbHOCTH. HopMaTHUBHO-TIpaBOBBIE AaKThl, pErJaMEeHTHUPYIOIINE
NEeSTeNbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBBIE (OPMBI  MPEANMPUHUMATEIHCKON
NEeSTENIbBHOCTH U KPUTEPUH UX BbIOOpa. POpMbl COOCTBEHHOCTH. BHEIIHASI M BHYTpEeHHsIS cpenia
npennpusaTus. MaTepuanbHO-TeXHUYecKass ©0a3a mpousBoiacTBa. ChIpbeBas W TOIUIMBHO-
JHepreTuyeckas 0aza XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas MporpaMma U
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IIPOM3BOJICTBEHHAsI MOIIHOCTh MpeanpusaTHs. KauecTBO U KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIUH.
DKOHOMHYECKOE O00OCHOBaHME BbIOOpa CBIpI W  TOIUIMBA. PecypcocOepexeHue.
ANbTEpHATUBHBIE MCTOYHUK CHIpbS M OHEPruu. MaTepHalbHO-TEXHUUECKUE PECYpPCHI
npeanpusatis. OCHOBHBIE NPOU3BOACTBEHHbIE (DOHIBI XMMUYECKHUX MPEIIPUATHI: IOHATHE,
Kiaccupukanus U cTpykrypa. IloHsTHe U CTPYKTYpa, U OLIEHKAa OCHOBHBIX cpencTB. [lokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOACTBEHHBIX (OHIOB. M3HOC M amopTH3anus, M OLIEHKa
3 PEKTUBHOCTH HCIOJIB30BAHUS OCHOBHBIX IPOU3BOACTBEHHBIX (hoHI0B. BocmpousBoacTso
OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpPEACTBA NPEANPUATH. IMOHATHE, COCTAaB M CTPYKTypa.
Uctounuku ¢opmupoBanus 0OOpOTHBIX cpeacTB. OOopaunBaeMoCcTb OOOPOTHBIX CPEICTB.
MarepuasibHble 3amackl Ha Hpeanpuatuu. TpynoBble pecypchl npeanpusatus. Ilepconan
OPEANpUATHS U €ro CTpykTypa. O(PQEKTUBHOCTh HCIOJIB30BAHUS IEpcoHaa U pabodero
BpeMeHH. [IponsBoauTenbHOCTh Tpyzna M orulata Tpyna. OpraHuszanus 3apaOoTHOHM IUIaThl Ha
npeanpusTud. [Ipou3BOAMTENBHOCTh TpyJa: IMOHATHE, IMOKa3aTedd U METOJbl HM3MEpEHHS.
WunuBuayanbHass M OOLIECTBEHHAas IPOU3BOAMTEIBHOCTh Tpynda. PesepBbl M (akTOpsl
MOBBIIICHUST TPOU3BOJUTEIBHOCTH Tpyda. POpMBI, CHCTEMBI M pa3Mep OIUIaThl Tpyda Ha
HPENPUATHH.

Moayap 3. TeXHHKO0-I)KOHOMHYECKUH aHAJIN3 HHKEHEePHBIX peleHui

Jloxoapl M pacxoAbl Ha MPOU3BOJACTBO, U peAlU3alUI0 NPOAYKIHUU TNPEANPHUSITHUS.
W3nepxku  TpOM3BOJACTBA MPOAYKIHMU (CEOECTOMMOCTB), MNPUOBLIb, PEHTA0CIBHOCTH |
neHooOpa3oBanue. IloHsATHe 3arpaTbl Ha MNPOU3BOACTBO U PEAIN3ALUI0  MPOLYKIHUU
(cebecrommocth). Buapl u 3HadeHue kiaccupukanmu 3atpar. CTpyKTypa 3aTpaT Ha
IPOM3BOJCTBO M peANU3alUI0 NPOAYKIMH. TEXHHKO-DKOHOMUYECKMH aHaJIu3 HHKEHEPHbBIX
pemennii. OcoOEHHOCTH pacdeTa 3arpaT Ha IPOU3BOACTBO M PEATHM3ALMIO TPOIYKIHHU B
KOMIUIEKCHBIX ~Ipou3BoAcTBaX. OCHOBHBIE IIyTH CHMXKEHMsI 3aTpaT Ha IPOU3BOJCTBO
npoaykiuu. Jloxonsl npeanpustus. [loHstue npuObUIM U 10X0Ja MPEANPHITUS, METOABI MX
pacuera. PeHrabenbHOCTh, €€ BUABI U MeTOAbl pacdera. [lyTw mNOBBILIEHUS OPUOBUIM U
peHTabenbHOCTH Ha mnpeanpusaTusx. lLleHooOpasoBanue u 1ieHoBas mnosuTHKa. lleHa Ha
OPOAYKIUIO M HPUHIMINBI LIeHOOOpa3zoBaHusA. Bunel neH. CTpykTypa L€HBI, CHCTEMa ILEH.
B3zaumocBszu 1eH u wusgepkek. lLleHoBas monuTuka. Pa3paboTka 1I€eHOBOM CTpaTerum.
@DUHAHCOBO-KPEAUTHBIE OTHOUIEHUs MNPENNpUATHI U cucTeMa HanorooOnoxxenus. Ilonsrue,
COCTaB M CTPYKTypa ¢uHAHCOB mnpeanpustus. [IpuHumnel Hamoroobmoxxenus. Hamorm u
IUTaTE)KU, YCTAHOBJIEHHBIE 3aKOHOJATEIbCTBOM. BMJIbl, CTABKH, OOBEKTHI HAJIOTOOOJOXKEHUsS U
CPOKH YILIAThI HAJOTa B OFOIKET.

4. 00beM y4eOHOH JUCHHIINHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonrakTHasi pa6oTa —ayauTOpPHBIE 3aHATHSI: 1.33 48
Jlexrun (JIek) 0.89 16
[Mpaktuyeckue 3ausatus (I13) 0.44 32
CamocrosiTesbHas padora (CP): 1,67 60
KonrtakTHas camocrositenbHas pabora 167 -
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 60
Bua konTpoJ:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAas aTTeCTalHs 1,0 0,4
IMoaroroBka Kk 3K3aMeHy 35,6
Buja uTOroBOro KOHTPOJIA: JK3aMeH
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B 3aueTHbIX B actp.

Bunpl yue6HO# paboThI eIUHULAX qacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1.33 36
Jlexrun (JIek) 0.89 12
[Mpaktuyeckue 3ausatus ([13) 0.44 24
CamocrosiTesbHas padora (CP): 1.67 45
KonrakTHas camocrosiTenbHas pabota 167 -
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ' 45
Bua konTpoJs:
DK3amMeH 1,0 27
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 1,0 0,3
IHoaroroBka K 3K3aMeHy 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«Martematuka» (b1.5.06)
1. Heanb ¥ 32124 TUCHUINIHHBI

Heap aucuumiauHbl — (QOPMUPOBAHUE Yy CTYJIEHTOB CHUCTEMBl OCHOBHBIX MOHSTHIA,
HCIOJIB3YCMbIX IJId IMMOCTPOCHUMA BaXXHEUIIINX MaTeMaTHYECKUX MOHGHGﬁ, U MaTeMaTH4YCCKUX
METOJIOB JIJISl ONMCAHUS PA3IMYHBIX XUMUKO-TEXHOJOTUYECKUX MTPOLIECCOB. .

3agauud QMCHMIUIMHBI - co3faHue (yHIaMEHTAIbHONH MaTeMaTH4ecKoW 0asbl, a Takxke
Pa3BUTHUIO HAaBBIKOB MAaTEMaTHYECKOIO MBIIIICHUS U MCHOJIb30BAaHUS MX [UIsl pEIICHUS
MPAKTUYECKHX 3a7ad.

PabGouas mnporpamma aucuMmiiuHbel «MaTeMaTHKa» COCTaBJI€Ha B COOTBETCTBHHM C
PCKOMCH IAIIUAMU MGTO,Z[H‘-IGCKOﬁ KOMHUCCHUHN n HAaKOIIJICHHOT'O OIlbITa npenoaaBaHusa
TUCIUTIIMHBL  Kadeapod Beiciiedt marematuku PXTY wum. J[.M.MenneneeBa. IIporpamma
paccuvTaHa Ha U3y4eHHUE Kypca B TEUCHUE TPEX CEMECTPOB.

2. TpeOoBaHus K pe3yJibTaTaM 0CBOEHHSI AUCHUIIMHBI

N3ydyenne nucuuiuinabl «MaTeMaTHKa» MPH MOATOTOBKE OakallaBpoB MO HAIPABICHUIO
22.03.01 MarepuanoBeeHHe M TEXHOJOTHM MATEPHAJIOB, TPOPWIb TMOATOTOBKH -
«MaTtepuajioBeleHHe W TEXHOJOTHHM HAHOMATEPHATIOB M HAHOCHCTEM» HAMpaBICHO Ha
MPUOOPETEHUS CIECAYIONUX KOMITETESHITUH:

2.1.006menpodeccnoHanbHBIC:

- T'OTOBHOCTb MPUMCHATH q)YH,Z[aMGHTa.HBHBIe MAaTCMAaTUYICCKHUEC, CCTCCTBCHHOHAYYHBIC U
oOrIenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenpaoct (OITK-3).

B pe3ysabTare u3yueHus JMCUUIIMHBI CTYIE€HT T10JI5KEH:

3HATh!

- OCHOBBI Qg epeHIaIbHOr0 U
MHTETPAIIbLHOTO HcunciaeHus, TuddhepeHnaaIbHbIX YpaBHEHUI

—MAaTCMATUYCCKUC TCOPUHU U MCTOJBI, JIC)KAIIUC B OCHOBC IMOCTPOCHUA MATCMATHYCCKUX
MOJICIIEH,

— OCHOBBI TPUMEHEHUSI MaTEMaTHUYECKUX MOJIENeH U METOI0B.

yYMeThb:

—BBIOMPATHh MaTEMATHYECKHE METO IbI, IPUTOAHBIE ISl PEIICHHsI KOHKPETHOM 3a/1a4H;

—HUCIIOJIB30BAaTh MATCMAaTUUCCKUC MOHATUA, MCTOAbI U MOACIIN JIA OMUCAHUA PaA3JIMYHBIX
MPOILIECCOB;

- BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, JieXkalllie B OCHOBE
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KOHKPETHBIX IPOLIECCOB,;

—HCIOJb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 00pabOTKU JaHHBIX;

—IPUMEHSATh MAaTEMATUUYECKUE 3HAHUS Ha MEKIUCHUTITMHAPHOM YPOBHE.

BJIA/IETh.

—ocHOBaMHM (yHJIaMEHTAIbHBIX MaTeMaTHYEeCKHX TEOpUN U HaBBIKAMHU HCIOJIb30BaHUS
MaTEeMaTUYEeCKOro arnrapara.

3. Conep:xaHue pa3iejioB THCHUIIUHBI

1 CEMECTP

Beenenne. IIpenmer u meroasl maremaruku. OnncaHuE OCHOBHBIX pa3lieloB Kypca.
CTpyKTypa Kypca ¥ IpaBUia pEUTHHTOBOM CUCTEMBI.

Pa3nes 1. JeMeHTBI a/1redpsl.

UwucnoBele MHOXECTBa, KoMruiekcHbie uucia. Omnpenenmutrenu I w |l mopsiakos.
BekToppl: OCHOBHBIE MOHATHUS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE IPOM3BEIEHUS BEKTOPOB.
AHanuTHuecKas TeoMeTpus: IpsiMas Ha IJIOCKOCTH, KpuBble || mopsaka. Marpuisl: neldcTBus
HaJ MaTpUIIAMHU, TIPUBEJEHUE K CTyleHYaTOMYy BUAY U Buay ['aycca. Panr matpuibl. OOpatHas
matpunia. Teopema Kponekepa-Kanennu. Pemenne cucreM JWMHEHHBIX —anreOpanyecKux
ypaBHeHuii. COOCTBEHHBIE YUCIa U BEKTOPHI. KBagpaTtudaabie GOpMBI.

Paznen 2. ®yunkuusi oaHoii mnepemenHoii. Ilpenen d¢yHkuuu. HenpepbiBHOCTH
byHkuum.

Oynknusa. CriocoObl 3aganust GyHKIMU. DnemMeHTapHble GyHKuun. [Ipenen GyHkiuu B
touke. OpnHocTOopoHHHME mpenensl. llpenenst Ha OeckoHeyHOCTH. beckoHeYyHO Maible |
OeckoHeyHO Ooubllre PYHKLINU, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O Ipeieax.
IlepBbIii M BTOpON 3amMeudaresbHble Mpenensl. HempepbIBHOCTH (QYHKIMHM B TOYKE U Ha
npoMmexxyTke. CBoMCTBa (DYHKIIHI, HEPEPHIBHBIX Ha OTpe3Kax. Touku paspbiBa GYHKIIMH U UX
KJIacCH(UKAIHSI.

Paznen 3. IuddepennuaibHoe ucunciaenne GyHKIHU OTHON MepeMeHHOI.

[MpousBomHass (QyHKIHH, €€ TEOMETPUYECKHA M MEXaHHYECKUH CMBICI. YPaBHCHHS
KacaTenbHOM U HopMmanu. IlpaBuna nuddepennmposanus. Tabaua OCHOBHBIX MPOU3BOJHBIX.
HuddepenumupyemMocts (GYHKIMU: ONpENEICHUEe, TEOPEMbl O CBA3M HENPEPBIBHOCTH H
nuddepeHpyeMocT  (PYHKIIMM W € CYIIECTBOBaHHMEM mpou3BoaHou. Jluddepeniman
¢ynkuuu: omnpexaeneHue, cBoiictBa. IlpowsBonHas cioxkHoM ¢GyHKIHH. OCHOBHBIE TEOPEMBI
nuddepenimanbHoro ucuncienus: Pomst, Jlarpamka, Komm. TIpasumo Jlonurans (packpsithe
HeonpeneneHHocTel).  [Ipou3BomHBIE  BBICHIMX — MOPSAKOB. MOHOTOHHOCTh — (DYHKIIWH:
orpezeneHue, HeoOXOIUMbIE M JIOCTaTOYHBIE YCIOBUA. DKCTpeMyM (GYHKIUH. OMpeJeleHHUE,
HE00XO/MMBIE M JIOCTATOYHBIC YCIIOBHS. BBIMYKIIOCTh, BOTHYTOCTh M TOYKU Teperuda rpagpuka
GbyHKIMK: ompeneseHus, HeOOXOIUMbIE U JOCTATOYHBIE YCIOBHUS MX cyllecTBoBaHMs. OOras
cxeMma HccieJoBaHus GyHKIUH, TOCTPOEHUE UX TPaUKOB.

Pa3znen 4. UnterpaibHoe ucuucjieHue (PYHKIUH OHOMH NMepeMeHHOM.

[lepBoobOpasznas Qyukums. HeompeneneHHbII WHTErpall W ero cBoiicTBa. TaOmwmia
OCHOBHBIX MHTErpajoB. MeToabl HHTEIPUPOBAHUS: HEITOCPEICTBEHHOE HHTErPUPOBAHUE, METO
MOJICTAHOBKH, WHTETPUPOBAHUE IO YACTSAM, WHTETPUPOBAHUE pAIMOHATBHBIX APOOEH,
UHTETPUPOBAHUE  HEKOTOPHIX  HMPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX  (DYHKIIHH.
OmnpeneneHHbIl UHTErpaji, €ro reoOMETpUYECKHil CMBICH, €ro cBoiicTBa. Teopema o cpenHeM
sHaueHnn. opmyna Herotona-JleitOnuma. 3ameHa nmepeMeHHON M MHTETPUPOBAHUE 10 YACTSIM B
OTIpe/ielIeHHOM MHTerpaje. Boruncnenue miomanei miockux Guryp u 00beMOB TeJl BPAIleHUs €
MOMOIUIbIO OMNpENEeIeHHOro HHTerpaiga. HecoOCTBEHHbIE MHTErpalibl: OMpeesieHus, CBOWCTBA,
METO/Ibl BEIYMCIICHHUS.

2 CEMECTP

Paznea 5. lu¢pdepennnanbHoe ncuuciaeHne GyHKIMi HECKOJIBKHX NMePpeMEHHbIX.

OyHKIIMKA ABYX W OoJiee MEPEMEHHBIX. OMpeaesieHne, 00JacTh OmpeaesieHus, 00JacTh
CYILIECTBOBaHMs, T'€OMETpUYECKAss MHTEpHpETanusi, JUHUA YPOBHS, U INOBEPXHOCTU YPOBHS.
[penen ¢pyukiuu B Touke. YacTHbIe MPOU3BOAHbIC (HA mMpuMepe QYHKIIMU IBYX MEPEMEHHBIX).
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Huddepenuupyemocts  GyHKIMHM:  ONpefeNneHue,  CBi3b  IU(p(GEepeHIupyeMocTd ¢
HEIMPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YACTHBIX IPOU3BOJAHBIX. JlOCTaTOYHBIE YCIOBUS
muddepenimpyemoctd  ¢pyHkuuu.  uddepenunpyemMocts  crnokHOW  QYHKIMH, IOJTHAS
npousBoaHas. Juddepennuan QyHKIMUM ABYX TNEPEMEHHBIX, €r0 HHBAPHAHTHOCTD.
Huddepenumrpoanue QyHKIUN OAHOM M JBYX IEPEMEHHBIX, 33JaHHOM HesBHO. YacTHbIE
npou3BogHble U auddepeHIranbl BBICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIAHHBIX
NPOM3BOAHBIX (17 (YyHKIMU JBYX TEPEMECHHBIX). AHAIMTHYECKHH TPU3HAK IOJIHOTO
nuddepennuana. [Ipon3BoaHas Mo HaNpaBIEHUIO: onpeneaeHne, popmMya s €€ BHIYUCICHHUS.
I'paguenT u ero cBoiicTBa. OKCTpeMyMbl (YHKIMH JIByX MEPEMEHHBIX.: OIpeaeseHus,
HEO0OXOUMOE M JOCTATOYHOE YCJIOBHS CYLIECTBOBAHMS HKCTpPEMyMa. Y CIOBHBIM IKCTpEMyM:
OIIpe/ICTICHUE, METOAbI HAXOXICHUS TOYEK YCIOBHOTO IKCTpeMyMa (MpsSIMOM METOJ M METOJ
MHOKuTene Jlarpamka). Hanbosbiiiee 1 HauMeHbIiee 3HaYeHHs PYHKIIMU JABYX MEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.

Pa3nen 6. KpaTHble HHTErpaJibl.

JIBOMHOM HHTErpasl. OIpeleIcHue, INeOMETPUYECKUN CMBICI, CBOWcTBa. Teopema o
CpeHEM 3HAUYEHWHU [IBOMHOTO HHTErpaja. BerumcieHue NBOWMHOrO HMHTErpaja B JEKapTOBOM
cUCTEeMEe KOOpAMHAT. BbIYMClIEHME IBOWHOIO HHTErpajia B IOJSIPHOW CUCTEME KOOpPIMHAT.
Nurterpan Oinepa - Ilyaccona. [lpunokeHus ABOWHOTO MHTErpajia: BBIYMCICHHUE ILUIONIAAN
IUIOCKOW 001acTH, 00beMa WIMHAPUIECKOTO TeJa, TIIOMAAN TOBEPXHOCTH, MACCHI TNTACTUHKH C
3aJJaHHOM TUIOTHOCTBIO, KOOpPAMHAT I1EHTPAa TSKECTH IUIACTUHKU. TpOWHOW WHTErpa:
ompezaeneHue, GU3MUECKUN U TEOMETPUIECKUI CMBICT, CBOMCTBA, TEOpEMa O CPeIHEM 3HAUYCHUU
TPOMHOI0 MHTErpana. BelunucieHne TpOMHOTO MHTErpaja B JEKapTOBOM CHCTEME KOOPIAWHAT, B
WIMHAPUYECKUX U chepuyeckux KoopauHarax. IlpuioxkeHuss TpPOHHOro MHTErpana:
BbIUKCJIEHHE 00bEeMa, MacChl TeJla C 33/IaHHOM MIIOTHOCTHIO, KOOPAMHAT LIEHTpa TSHKECTH Tela.

Pa3nes 7. KpuBosiuHeiiHbIe U IOBEPXHOCTHBIC HHTEIPAJIbI.

KpuBonuHelHbI WHTErpal 1O KOOpPJAWHATaM: OIpeAcsieHne, (PU3NYECKHil CMBICT,
cBoiicTBa. Brruncnenne KpuBoiMHEHHOro nHTerpaiga. @opmysa Aias BHIYMCICHUST pabOTHI pU
NEepEMEIICHUN MaTEPUAIIbHOM TOYKH B CUJIOBOM IOJI€ BJIOJIb HEKOTOpOro mytu. @opmyna ['puna
JUIsL BBIYMCIIEHUS KPUBOJMHEHHOIO HHTErpaja I0 3aMKHYTOMY KOHTypy. HesaBucumoctb
KPUBOJIMHEHHOTO MHTETpajia OT MyTH UHTETPUPOBAHMS. HEOOXOIMMOE U JOCTaTOYHOE YCIOBHE
HE3aBUCHMOCTH, KpUTEpUN He3aBUCHUMOCTHU. [loTeHInanbpHOe mosie, MoTeHuanbHas QyHKIUS 1
€e BBIYMCIICHUE. BpIUKCIIeHHEe KPUBOJIMHEHHOINO WHTErpaja, HE 3aBUCALLEIO OT IyTH
uHTErpupoBanus. [I0BepXHOCTHBIN HHTETpal: onpeaeaeHue, GU3NIECKUl CMBICI, BHIYHCICHUE B
JleKapToBO# cucteme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyina CTokca.

3 CEMECTP

Paznen 8. Iuddepennuaibabie ypaBHeHH sl IEPBOT0 MOPSIKA.

Huddepenunanbaple  ypaBHEHUS:  ONpeJAeieHUEe, TOPSNOK, pelIeHue, TeopeMa
CYILIECTBOBAaHMS U €AMHCTBEHHOCTH petieHus. 3agada Komm. Juddepennuanbubie ypaBHEHUS ©
pasfenstomuM1uca nepeMeHHbIMU. OJHOpOJHBIE ypaBHEHHUs |-To mopsaka: ompezneneHue H
MeToN peimieHus. JIuHelHble ypaBHEHUs |-TO MOpsAIKa: OINpeAeleHHEe U METOJ PEeleHUS.
VYpaBuenus bepuymnu: ompenenenue m meron pemeHus. [luddepeHimanbHble ypaBHEHHS B
NOJHBIX AuddepeHnranax: omnpeaeieHue U METoA pelieHus. MHTerpupyrommii MHOXHUTENb!
OlpeNeieHNue, CBEJCHME K YPaBHEHHIO B TONHBIX JuddepeHrasax ¢ HOMOIIBIO
WHTETPUPYIOLIETO MHOKHUTEIS.

Pazgen 9. ludgpepennuanbHbie ypaBHeHHsSI BTOPOTO MOPSIAKA.

Juddepennunanbable ypaBHEHUsI BTOPOTO MOPsAKA, TOMYCKAIOIINe MOHMKEHHE MOPSsIIKa.
Jlunelinple nuddepeHIaIbHbple ypaBHEHUS BTOPOTO MOPSAKA: ONpeleseHUue, OJHOPOAHbBIE U
HEOJHOPOJIHbIC JIMHEWHbIE ypaBHeHHs. CBoiicTBa pemeHuid. JIuHelHas HE3aBUCUMOCTh
¢ynkuuii. Onpenenurens BpoHckoro u ero cBoicTBa. TeopeMbl 0 CTPYKType OOLINX pelIeHui
JUHEHHBIX OTHOPOAHBIX U JTUHEHHBIX HEOTHOPOAHBIX AU(PepeHInanbHbIX YPaBHEHUH BTOPOTO
nopsika. yHaaMeHTalbHasi CUCTeMa PEIeHUH JIMHEHHOro 0IHOPOIHOTO U (HepeHITHaTEHOTO
ypaBHEHHUS BTOPOro nopsaka. JInneinsle ogqHopoaHbie qud depeHInaibHble YpaBHEHNUS BTOPOTO
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HopsiIKa C TMOCTOSHHBIMU KO3(QHUIMEHTaMU: METOJ Diijepa Ui PEelIeHUs 3TUX YpaBHEHH.
JluHeliHble HEOJHOPOAHbIE U (EepeHInaIbHbIE YPAaBHEHHUS BTOPOTO MOPSIKA ¢ MOCTOSIHHBIMU
K03 uIMeHTaMU: METOa MoA0O0pa YaCTHOTO PEIICHUS 3TOT0 ypaBHEHHs C MPABOW YacThIO
CIEeLMaNbHOTO BHJA M METOJ BapualUd [POU3BOJIBHBIX IOCTOAHHBIX. JIMHelNHBIE
muddepeHaIbHbpe ypaBHEHHUs N-T0 TOPSJIKA: CBOMCTBA pEIIEHUH, TEOpeMbl O CTPYKTYpe
o0mero pemeHusi. AJTOPUTM TOCTPOCHHS OOIETo perieHus JTUHEHHOro AuddepeHnnaaTbHOro
ypaBHEHHSI N-T0 MOPsI/IKA C TOCTOSHHBIMU KO3 (QUITECHTaMU.

Paznen 10. Cucrembl nuddepeHiuajibHbIX YPABHEHU.

Cuctembl JUHEHWHBIX AU depeHInaNbHBIX YpPaBHEHUI MEpBOro TMOPsIKA, peIIeHue
METOA0M HcKItoueHHs. CucTeMbl TMHEUHBIX AU depeHInanbHbIX YPAaBHEHUH IEPBOro MOpsAKa,
METOJI BapHallMM MPOU3BOJIBHBIX NMOCTOAHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOJIHBIX YpaBHEHUI
MEePBOTO TOPSAKA C TIOCTOSHHBIMU KO3 duiineHtamu, meton Dinepa. CUCTEMbI JTHHEHHBIX
HEOJHOPOAHBIX AU epeHnanbHbIX YPaBHEHUH ¢ TOCTOSIHHBIMU KO3 PHULIMEHTaMU.

Pa3znen 11.YucioBble 1 GyHKIMOHATbHBIE PS/IbI.

YucnoBele psIbl. OCHOBHBIC IOHSTHS, CXOAUMOCTh psna. HeoOxomuMmelii mpu3HaK
cxoauMoctu psaa. CBoHCTBa CXOAAIMXCSA psAAoB. JlOCTaTOUHbIE NPU3HAKU CXOJUMOCTH
3HAKOIOJIOKHUTENBHBIX PSIOB. MHTErpajbHbId Npu3Hak Kolu, mpu3sHaku cpaBHEHUS PSIIOB;
npusHak JlamamOepa,; paaukansHbiil npu3Hak Komm. Psaaer Jlupuxiie. 3Hakouepenyronuncs ps;:
ornpenenenue, npusHak JleitOHuna. AOCOIIOTHAs U YCJIOBHAs CXOAMMOCTb 3HAKOINEPEMEHHBIX
psanoB. dyHKUMOHANBHBIE psAfbl. CTENEHHBIE PAIBL. ONpeleneHue, Teopema AOers, HHTepBal
CXOQUMOCTH, paguyc cXxoauMocTH. CBoWCTBa CTENEHHBIX psAAoB. Pansl Teinopa 1 MakiopeHa:

n

oTIpeNieNieHue, YCIOBUA cXoAuMocTu psanga Teinopa xk ucxonHou ¢ynkuuu. Jlemma lim

now

s XU R. Jlocratounble ycioBusi cxoauMocTu psaga Teinopa. ANTOpUTM pa3ioKeHHS
dyskiun B psin Makiopena. OcHoBHBIE pasnoxkenus (yHkummii: €%, SINX, cosx, In(1+ x),

L:O
n!

(l+ X)n, arctgx , arcsirx B psa Makiopena. Pasnoxenue Qynxiuit B psaa Teiopa ¢

IIOMOIIBIO OCHOBHBIX pa3lioKeHHWH. IIpiMeHeHHe CTENMeHHBIX pSJIOB. TNPHONMKEHHBIC
BBIYUCIICHUS, TPUOIMKEHHOE pelieHne Au(PepeHInanbHbIX ypaBHEHUH.

4. 00beM y4eOHOH JUCHHILIMHBI

Cemectp
Bun yueoHoi1 paGoThl Beero L 2 3
Akan. Axan. 3E | Akan. 3E Axkan.
3E 3E
Y. 4. Y. 4.

Obwast Tpyroemiocts 15 | 540 | 5 | 180 | 4 | 144 | 6 | 216
AUCHHILTAHBI
Konrairias padora - 53 | 193 | 178 64| 178 64 178 64
ayIUTOPHBbIE 3aAHATHSA '
Jlexiuu 2,65 96 0,89 32 0,89 32 0,89 2
IMpaktrueckue 3austus (I13) 2,65 96 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padora 7,7 276 3,22 116 1,22 44 3,22 11
lI;;)GHOTTa;THa;I CaMOCTOSITeNIbHAS 0.4 0.4 0 0
CamocTrosTenbHOE H3yUCHHE i 3,22 1,22 3,22

275,6 115,6 44 116
pPasacJIoOB JUCHUTTIIIMHBI
Bun kontpoJs —3auer ¢ + +
OIIEHKOH
Buna kouTposisi — Ok3ameH 2 72 1 36 1 36
KonTakTHas paéora —
NPOMeXKYTOYHAS 2 0,8 1 0,4 1 0,4
aTrecTanus
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IToaroroBKa K 3K3aMeHy. 71,2 35,6 35,6

. 3auder ¢ IK3aMeH IK3aMeH
Bua uTOroBoro KOHTpOJIA: “
OLIEHKO¥i
Cemectp
Buj yueoHOI padoThI Beero 1 2 3
Y P Actp. AcTp. 3E AcTp. 3E AcTp.
3E 3E
q. 4. 4. 4.
Obwas Tpyroemiocts 15 | 405 | 5 | 135 | 4 | 108 | 6 | 162
JHUCIUILINHBI
Kowraxriast padora ~ 53 | 143,1| 1,78/ 4808 1,78 4806 178 48,06
ay/IMNTOPHBIE 3AHSATHS:
Jlexiun 2,65 | 71,55 0,89 24,03 0,89 24,03 0,89 24,03
IMpaktuyeckue 3austus ([13) | 2,65 | 71,55 0,89 24,03 0,80 24,03 0,89 24,03
CamocTosiTeJibHAs paboTa 7,7 207,9] 3,22 86,94 1,22 32,94 3,22 86,94
fa?\;{gca:g;ajnbﬂaﬂ abora 0.3 0.3 0 0
c P 7,7 3,22 1,22 3,22
aMOCTOSITEIIEHOC H3yUCHUE 207.6 86.64 32.94 87.2
pa31[eJ10B AUCIHUITIINHBI
Bua konTpoJs —3aver ¢ + +
OIIEHKOI1
Buja kouTpoJisi — IKk3amMeH 2 54 1 27 1 27
KonTakTHas padora —
NMPOMeKYTOYHASA 2 0,6 1 0,3 1 0,3
aTTecTanus
IMoaroToBKa K IK3aMeHY. 53,6 26,7 26,7
) 3auder ¢ 9K3amMeH 9K3amMeH
Bua uToroBoro KOHTpOJIA: "
OLICHKOM

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«O6mas u Heopranuuyeckas xumus» (b1.5.07)
1. Heab AMCUMIUIMHBI — TPUOOPETCHHE 3HAHMA M KOMIIETCHIIMH, (GopMHUpOBaHUE
COBPCMCHHBIX Hpe,Z[CTaBJIeHI/Iﬁ B O6J'IaCTI/I TCOPCTUUCCKUX OCHOB XMMHUU U XUMHUHU 3JICMCHTOB.

2. B pe3yabTaTre Mu3yYeHUs MCUMILUIMHBI oOydalouluiics 1Mo mnporpamMme
0akajaBpHaTa q0JIKEH:

Obnadams CnenyOMUMA KOMIICTCHITUSIMU .
— CHOCOOHOCTBIO UCTIONB30BaTh B MPO(ECCHOHATBLHOU JMEATEILHOCTH 3HAHMS O TIOX0JaX
MU METOJIaX TIOJYYCHHsI Pe3yJbTAaTOB B TCOPETUUYECKUX M IKCIMEPUMEHTATBHBIX HCCIIECIOBAHUSIX
(OIIK-2);
—TOTOBHOCTHIO MIPUMEHATHh (DyHIaMEHTAIbHBIE MAaTEMaTUUECKHE, €CTECTBEHHOHAYYHBIC U
o0rIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3).
Buame:.
— 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOJICKYT,
— OCHOBBI TEOPHH XUMHYECKOU CBSI3M B COCIMHEHUSIX PA3HBIX THIOB, CTPOCHHUE BEIIECTBA
B KOHJCHCHUPOBAHHOM COCTOSIHHH;
—OCHOBHBIC 3aKOHOMEPHOCTH TMPOTEKAHHUSI XUMHUYECKUX TMPOIECCOB M XapaKTEPUCTHUKU
PaBHOBECHOT'O COCTOSTHUS,
— METO/IbI OTMCAHUSI XUMHUYECKUX PaBHOBECHI B PaCTBOpaXx JIEKTPOIUTOB,
— CTPOEHUE U CBOMCTBA KOOPAUHALMOHHBIX COCIMHEHNUN;
—TIOJIyYeHUE, XUMHYECKHE CBOMCTBA MPOCTHIX U CJIOKHBIX HEOPTAHMYECKUX BEIICCTR.
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Ymemy:

— BBIIOJIHATh OCHOBHBIE XHMMHMYECKHE OIEpallH, OMNPENEIsATh TEPMOJNHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEaKLUi U PaBHOBECHbBIE KOHIIEHTPAIUU BEIIECTB,;

— HCIIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIPABOYHBIE
JaHHBIC JJIs pemieHus: TpodeCCUOHATBHBIX 3a7ad,

— MPOTHO3UPOBATh BIMAHHUE Pa3IUYHbIX (DAaKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaKIusx.

Braoemy:

— TEOPETHMUYECKUMHU METOAAaMHU OMHUCAHUs CTPOCHUS M CBOMCTB MPOCTHIX U CIIOXKHBIX
BEILIECTB HAa OCHOBE JJIEKTPOHHOI'O CTPOEHHS MX aTOMOB M IIOJOKEHHS B MEPUOJNYECKON
CHUCTEME XMMUYECKUX AIIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThI B XUMHUUYECKOI TabopaTopuu;

— DKCIEPUMEHTAJIbHBIMA METOJaMU OMPEICIICHUS HEKOTOPHIX (PH3UKO-XUMUYIECKHIX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Paszoen 1.ITpuHIUIBI XUMHUH

1.1 Crpoenue aToma.
BonHoBble cBoiicTBa MaTepuanbHBIX O0O0BEKTOB. YpaBHeHue ne bpoitng. CooTHomieHue
HeonpeneneHHoctei ['elizenOepra. [lonsTre o kBaHTOBON MexaHMKe U ypaBHeHuu llIpeaunrepa.

1.2Tlepuoanveckuii 3aK0H ¥ MIEPUOANIECKAsT CHCTEMA.

CoBpemenHast GopMyIHpOBKa MepUOIUYEcKOro 3akoHa. [leproanueckasi cuctema u ee CBsI3b CO
CTPOCHHEM aTOMOB. 3alOJIHEHUE JJIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B MEPHOIUYECKON
cucteme aeMeHToB /.M. Menpeneena.

1.3 OxucauTeIbHO-BOCCTAHOBUTEILHBIE TIPOIIECCHI.

Crenenn oOkucieHus. BaxHelnmme OKUCIMTENIM W BOCCTAaHOBUTENW. BaxHelmme cxemsl
MpEBpAILCHHS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSX.

1.4. Xumuueckast cBsI3b U CTPOCHHE MOJIEKYI.

KoBasieHTHast CBA3b, OCHOBHBIE IOJIOKEHUsS METOJA BAJEHTHBIX CBsA3eil. PaccMoTpeHune cxem
NEepEeKpbIBaHUS aTOMHBIX OpOHUTalell mpu 00pa3oBaHUM CBA3€l B MoJjekynax. [ mbGpumuzanus
BOJHOBBIX (pyHKIMI. OCHOBHBIE MOJIOKEHUSI METOJa MOJEKYIspHbIX opboutaneir (MO JIKAO).
Meton [I'mmmecniun.O0mue cBelNeHHUS O KOMIUIGKCHBIX —COCIUHEHHSIX, WX CTPOCHHE.
MexmoieKyinsipHas 1 BHyTPUMOJIEKYJISIpHAs BOJLOPOIHAsA CBsA3b. IOHHAs CBA3b Kak MpeAesIbHbIN
cily4yall KOBaJICHTHOU CBsi3M. OOIIHME TPEICTaBICHHUS O MEXKMOJICKYJISIPHOM B3aUMOJICHCTBUU:
OPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOICUCTBUSI.

1.5.1TonsATHE 0 XUMUYECKON TEPMOJUHAMUKE.

TepmoauHaMuyeckue QYHKIUU COCTOSIHUS (XapakTepucThueckue (GYHKIMH). BHyTpeHHSs
SHEPrusl U SHTANBNUS, UX (U3NUECKUI CMBICI. TepMOXUMHS U TEPMOXUMHUYECKHUE YPABHEHHUS.
3akon ['ecca u crnenctBus u3 Hero.lloHsTHe 00 SHTpONUU, aOCONIOTHASI SHTPONHUS U CTPOCHHE
BelecTBA. VI3MeHeHne SHTPONNH B Pa3IMUHBIX MIPOLECcCax.

1.6.[ToHATHE 0 XUMUYECKON KHHETHKE. XUMHUYECKOE paBHOBECHE.

OnHocTauiiHbIE W CIOXKHBIE pEakUuH. 3aKOH AEHCTBYIOIIUMX Macc. KoOHCTaHTa CKOpPOCTH
peakiuu. MONEKyIIpHOCTh M TMOPSIOK peakluh. 3aBUCUMOCTh CKOPOCTH pEAKIMU OT
TEMIIEpaTyphl; SHTAJIbIINSA AKTUBALUU. | OMOTE€HHBIN U T€TEPOTreHHbIN KaTalu3.

HctunHoe u kaxymeecs paBHoBecusi. KoHCTaHTa XMMHYECKOTO paBHOBecus. JHeprus ['mb0ca,
€e CBS3b C SHTPOMHEH M PHTaIbNHe. Du3nueckuii cMpica dHeprun [ 'mdOca. DHTPONMUNHHBIN 1
SHTaIBNUKHEIN  (akTopsl mporecca. Ceasb AG’, ¢ KoHcTaHTOM paBHOBecus. CMelneHue
XUMH4YecKoro paBHoBecus, npunuun Jle-Illarense — bpayHa.

1.7.PactBopsl. PaBHOBeCHS B pacTBOpax.
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[Tpoueccel, conpoBokaaronye o0pazoBaHUe KUIKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOIUTOB U
NIEKTPOJINTOB.  ACCOLIMMPOBAHHBIE U HEACCOLMMPOBAHHBIE  3JEKTPOJIUTHL.  CTeneHb
muccouuanuu. Koncranta nucconnannu. PaBHoBecHe B cucTeMe, COCTOSAIIEH M3 HACBILIEHHOIO
pacTBopa MaJOpPaCTBOPUMOIrO JJIEKTPOJIMTAa M €ro KpHUCTAJIOB. PaBHOBecHe B pacTBOpax
KOMIUIEKCHBIX COE€IMHEHUI. PaBHOBecHe NHMCCOLMALMM BOJBI, HOHHOE MPOU3BEACHUE BOJABI U
€ro 3aBUCUMOCTB OT Temmneparypsl. [lkana pH. I'uaponns conen.

Paszoen2. Heopranuueckasi XuMust

2.1 XuMust SHIEeMEHTOB. 2.2. XuMus P- JIEMEHTOB.

Bonopoa-niepBelil 3JIEMEHT MEPUOIUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKECHUE.
Onementsl 1 - 2u 13 - 18rpynn neproanveckoil cuctemMbl. 3aKOHOMEPHOCTH B W3MEHEHHHU
AIIEKTPOHHBIX KOHQUTYpalMii, BEIMYUH PpAAUYCOB, DICKTPOOTPULATEIBHOCTH M SHEPrHU
WOHU3ALIMM aTOMOB. TUIIMYHBIE CTENIEHN OKUCJIEHHS. XMUMHUYECKHE CBOKMCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBAX OCHOBHBIX THMNOB coeauHeHuil. [Ipupognbie

COEIMHEHUS, IOTYyUEHUE U IPUMEHEHNE.
2.3. Xumus d-snemenToB.2.4. Xumus f- anemMeHToB.
Onementsl 3-12 rpynn nepHOAMYECKONH CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHHU

JIEKTPOHHBIX KOH(UTYpalLuii, BETUYHUH PAJUYyCOB, SHEPIUU MOHU3ALUH, XapaKTEPHBIX CTENEHEH

OKHCJICHHUS, KOOPAWHALIMOHHBIX YHCCI aTOMOB.

[IpupoaHble COEIMHEHMS, IOJIY4CHHE U

COTIOCTaBJICHHE (PU3MUECKMX U XUMUUYECKHX CBOMCTB MPOCTHIX BemlecTB. CTpoeHHEe U CBOMCTBA
OCHOBHBIX TUIOB coenuHeHuii. OcodbennoctH f- ameMeHToB.
4. O0beM y4eOHO#H JUCIUIINHBI

Bcero 1 cemectp 2 cemecTp
Bunpr yue6HO# paboTh B 3au. Bakan. | B3au. | Bakaxn. | B 3au. | B akan.
el yacax e. yacax e. yacax
Obmast TpynoemKocts 12 432 7 252 5 180
JUCIHUIIJIMHBI 110 y'-leﬁHOMy IJIaHy
Konraxrnas padora 6,23 204 | 356| 128 267 96
ay/INTOPHBIE 3AHSATHSI:
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
[Mpaktuueckue 3ansatus(I13) 0,89 32 0,89 32 - R
Jlabopatopubie pabotsl (J1a0) 3,56 128 1,78 64 1,78 64
CamocrosiTebHas padora (CP) 3,78 136 2,44 88 1,34 48
CaMocToATEIbHOE N3YUECHHE 3.78 136 2 44 88 1.34 48
pa3eNioB JUCIUILINHBI
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
KonTtakTHas pabora —
MIPOMEKYTOUHAS ATTCCTAIIHS 2 0.8 1 0.4 1 0.4
IToaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
. B B B
Bunet yueGHOI paboThI B 3au. B 3au. B 3au.
en ACTPOHOM. ACTPOHOM. en ACTPOHOM.
' yacax yacax ' yacax
O0uas Tpy10eMKOCTh
JAUCHMILIMHBI 110 Y4eOHOMY 12 324 189 5 135
JIaHy
Konrakruas padora- 6,23 168 3,56 96 2,67 72
ay/INTOPHBIE 3AHSATHSI:
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Jexupn (Jlex) 1,78 48 0,89 24 0,89 24
[paktuueckue 3ansatus(I13) 0,89 24 0,89 24 - -
JlaGoparopusie pabotsl (JIad) | 3,56 96 1,78 48 1,78 48
CamocrosiTesbHast padoTa

(CP) 3,78 102 2,44 66 1,34 36
CaMocToATEIbHOE N3YUECHHE

PA3IeI0B AUCLIMILTHHbI 3,78 102 2,44 66 1,34 36
Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27
KonTtakTHas pabora —

MIPOMEXKYTOYHAS aTTeCTAlUA 2 0.6 1 0.3 1 0.3
[ToaroroBka k 3K3aMeHy 53,4 26,7 26,7

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Oprannyeckas xumus» (61.5.08)

1. Heab0 AUCHHMIVIMHBI SBISETCS MPHOOPETCHHWE CTYACHTAMH 3HAHHHA O CTPOCHUU
OpPTaHWYECKUX COCIUHCHHI, OCHOBHBIX XHMHUYECKMX CBONCTBAaX pa3lUYHBIX KJIACCOB
OpPraHWYECKUX COCIUHEHWH ¥ METOJaxX WX IIOJyYeHHs, KaK MPOMBIIUICHHBIX, TaK W
71a00paTOPHBIX.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI OOyyawinuiicssi mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams CIETYyIONTUMA KOMITETCHITUSMHU:

— CIIOCOOHOCTBIO K caMoopraHu3anuu u camooodpasosanuto (OK-7)

—  CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJNIB30BaTh ~ OCHOBHBIC  3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIUIUINH B npodeccroHabHoi aesrenbrocT (OITK-1)

— FOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHHS O COBPEMEHHOW (DM3MYECKON KapTHHE MHpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUH BEIIEeCTBA IS MMOHUMAaHUS
OKpYysKaromiero Mupa u siierui npuposi (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHHUU BEIUIECTBA, MPHUPOAEC XUMHUYECKOU
CBSI3W B PA3IMYHBIX KJIACCaX XMMHYECKHX COSJAWHEHHH I TIOHMMAaHUsI CBOHCTB MaTepHAIIOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIMIUX B okpyxatoiiem mupe (OITK-3).

3namo:

— TEOPETHYECKHE OCHOBBI CTPOSHHS W CBOMCTB pa3IMUHBIX KJIACCOB OPraHUYECKUX
COEIUHEHUH,

— CHocoObl TONMYyYeHHs M XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPraHMUYECKUX
COEIUHEHUH,

— OCHOBHBIE MEXaHU3MBI IIPOTEKAHHSI OPTAaHUIECKUX PEAKIIUIA;

Ymemy:

— MPUMEHSATh TEOPETUYECKUE 3HAHUS Ul CHHTE3a OPTaHMYECKUX COCTUHEHHA Pa3IMHBIX
KJIacCOB,;

— aHATM3UPOBAThH U MPEICKA3bIBATh PEAKIIMOHHBIC CBOMCTBA OPTAaHUYECKUX COCIMHEHHUN,

— COCTaBIISITh CXEMbI CHHTE3a OPraHWMYECKHX COSIMHEHUH, 3aJaHHOTO CTPOCHUS;

Braoempy:

— OCHOBaMH HOMEHKJIATYphI M KJIACCH(PUKAIINK OPTaHNYECKUX COSTNHECHHH;

— OCHOBHBIMU TEOPETUUECKUMHU TMIPECTABICHUSMI B OPTraHUYECKON XHUMUH;

— HaBBIKaMH 0OOCHOBAHUS PAIMOHATBHBIX CIIOCOOOB MOTYYCHHUS] OPraHUUECKUX BEIIECTB.

3. Kparkoe cogep:xaHue U CUUIIMHBI

1 Pazoen 1. «Teopus xumuueckoeo cmpoeHus u HacvlujeHuvie y2ne600opoost (YB)»

1.1  Teopus XMMHUYECKOTO CTPOCHHUS

1.2  Anxausl

1.3  Crepeousomepus
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14  IluxioankaHbl

2 Pazoen 2. «Henacviuennvie YB»

2.1  AnkeHsl

2.2  AJKUHBI

2.3 AJKagueHsl ¥ IOJIUEHBI

3 Pazoen 3. «Apomamuuecxue coeounenus»
3.1  Teopuu apOMaTUYHOCTH.

3.2 CoenuHenust 0€H30JILHOTO psifa

4. O0beM y4eOHO JUCITUNJIMHBI

B
Bunbr yueOHOM paboThI 3a4eTHBIX B axanew.

CIMHUIIAX Hacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 3 108
KonTakTHas padoTa —ayauTOpPHbIE 3aHATHS: 1.32 48
Jlexrmn (JIek) 0.44 16
Ipaktuueckue 3ansarus (I13) 0.88 32
Jlaboparopusbie 3ausTus (J1ad) - -
CamocrosiTesibHas padora (CP): 1.68 60
KonTakTHas camoctositenbHas paboTa 168 0.2
CaMoCTOSITeTbHOE N3YUYCHHE PA3/IeIOB JUCITUTIIMHBI ' 59.8

Bua koHTpOJIA: 3a4yeT
B
Bunst yueOHoI paboThI 3a4ETHBIX B actp. wacax

eIMHUIIAX
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padoTa —ayauTOpPHbIE 3aHATHS: 1.32 36
Jlexrmn (JIek) 0.44 12
Ipaktuueckue 3ansarus (I13) 0.88 24
Jlaboparopusbie 3austus (J1a0) - -
CamocrosiTesbHas padora (CP): 1.68 45
KoHTtakTHas camocTosTenbHas pabora 0.15

1.68
CaMoCTOsTEeTbHOE N3YYCHHUE PA3/ICIIOB JUCITUTIIMHBI 44.85
Bua koHTpOJIA: 3a4yeT

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«®u3uka» (61.5.09)

1. Ieap AMCHMIVIMHBI. TMPHOOpPETEHHE CTYJACHTAMH 3HAHHWH 10 OCHOBHBIM pa3jciiam
(GU3MKKM U YMEHUIO IPUMEHSITh X B IPYTHX €CTCCTBEHHOHAYUYHBIX JAUCIMIUIAHAX.

2. B pe3yjabrare u3yYeHHs JHCHMIUVIMHBI O0YyYalIIMiici 1O mNporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CMOCOOHOCTHIO UCIIOJIB30BaTh B MPO(ECCUOHATBHOM EATEILHOCTH 3HAHUS O MOAX0aX U
MeToJlaX MOJYyYCHHs PE3yJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCIICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSITh (DyHIaMEHTAIbHBIE MATEMATUYECKUE, ECTECTBCHHOHAYYHbIC U
o0IIenHXeHepHbIC 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);
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3Hamy:

- (usnyueckue OCHOBBI MEXaHUKH, (U3UKH KOJeOAHWW W BOJH, JJICKTPUYECTBA M
MarHeTu3Ma, SJCKTPOJUHAMHKH, CTATHCTUYECKOW (U3UKH W TEPMOJUHAMUKH, KBAaHTOBOU
busuky;

- cMmbIcn (DyHIZaMEHTaTbHBIX (DU3MYECKHX 3aKOHOB, MPUHIIMIIOB U IOCTYJIATOB, HX
(GbOopMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH,;

- CBSI3b IIUPOKOTO Kpyra (GU3MYECKHUX SIBICHUU ¢ (DYHIaMEHTATbHBIMU MPUHIIUIIAMHU U
3aKOHaMU (HU3UKH;

- OCHOBHBIE METObI PEUICHUS 3324 IO ONMMCAHUIO (PU3NIECKUX SIBICHUH,

- METObI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA,;

ymemsy:

-IIPUMEHSATh TEOPETHUUECKHUE 3HAHMS U SKCIIEPUMEHTAIbHbIE METOAbl UCCIIEOBAHUS MPU
penieHnu mpodecCHoHANBHBIX 3a]ad;

-IIPOBOJIUTH PAacU€Thl, OCYIIECTBIATh aHAIM3 U HA OCHOBE ATOTO JeaTh 0OOCHOBaHHbBIE
BBIBOJIBI;

- aHaJIM3UPOBATh PE3YJIbTAThl HAOMIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB U TPUHIIUIIOB (PU3UKH;

- ONpeneNsaTh XapakTep (QU3NYECKUX IMPOILECCOB MO KOMIUIEKCY 3KCIEPUMEHTaIbHOU
UH(OPMALIMU TIPH TIOMOIIM TpadUKOB, TAOIHII U YpaBHEHUH,

- IPEACTABIATH 00PaOOTAHHYIO PKCIIEPUMEHTABHYIO U TEOPETUUYECKYIO0 MH(POpPMAIIHIO B
YCTHOW M MHCBMEHHOH (OpME, B TOM UHUCIIEC C UCTIOIB30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUH,

enademy:

- HaBBIKaMU pabOThI C MUPOKUM KPYroM (pu3ndecKkux mpuoOOpOB U 000pyAO0BaHUS;

- HaBbIKaMU 000CHOBAHUS CBOMX CYXKJIEHUH M BRIOOpA METO/1a UCCIICIOBAHMUS,

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

BBenenue

[Ipenmer duszuku. MeToasl pU3NYECKOro HUCCAEA0BAHUS: OMNBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEeopHs.

1. ®dusuyecKkue 0CHOBbI MEXaHUKHU

[Ipeamer kunematuku. Ilepemenienue, ckopocTh, YyckopeHue. KuHemaruueckue
XapaKTepUCTUKU BPALATENIbHOTO IBHKEHUS. 3aKkoHbl Hbi0TOHA. 3aKOH BCEMUPHOTO TATOTEHHUS.
JIBukeHHe Tela IEePEMEHHOW Macchl. 3aKOH BCEMHPHOIO TATOTEHHUA. /[IBrmkeHue Ttena
nepeMeHHON Maccel. YpaBHeHus Memepckoro. ®opmyna [{uonkoBckoro. VYnpyruih u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpLUUM MAaTEpUAJIbHOM TOYKA U TBEpPAOro Tea.
Kunematnka rapmonunueckux kosnebanwit. luddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXJICHHBIX KoJieOaHUsAX. BoimHoBoe aBHMKEHHE.
BonHbl npooabHbIE U TONEPEYHBIE.

2. OcHOBBI MOJIEKYJISAPHOI PU3NKH

DneMeHTHl TEPMOJMHAMHUKN U (pu3nueckor KuHeTUKH. MneanbHbii Ta3. Pacnpenenenue
Bonpiimana u ero obOmedusudeckuii cmbicia. PeanbHblit ra3. YpaBHeHue Ban-mep-Baanbca.
Tepmonunamuueckuit Meton B (usuke. PaBHOBecHble cocTosiHMs. Hadanma TepMoaMHAMHUKH.
[ukibel. DHTpONUS U €€ CTAaTHCTHYECKOE TOJIKOoBaHWe. SBneHue mepeHoca. [quddysus. 3akon
®uka. TemmonpoBoaHocTs. 3akoH Pypbe. Buyrpennee Tpenne (BI3K0oCTh). 3akoH HeroToHA.

3. DJIEKTPOCTATHKA U MOCTOSTHHBIN JIEKTPUYECKHIl TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIudnexkTpuku B
ANEKTPOCTATUYECKOM I1OJIE.

4. Jj1IeKTPOMArHeTu3M

3akon Awmmepa. 3akoH buo-Caapa-Jlarntaca. Cuna JlopeHuma.  Marnetuku.
DJIeKTpOMAarHuTHas MHAYKIHS. Y paBHeHHE MakcBea.

5. Onruka
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Wntepdepennus BonH. dudpakmus BonH. [onspusanus BonH. TermioBoe u3mydeHHE.
3akon Kupxroda. ['mnoreza Ilnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO HM3IydeHUs. DHPeKT

Kowmnrona. fAnepnast mogens atoMa. Iloctynatel bopa. Atom Bogopona no bopy.

6. Dj1eMeHThbl KBAHTOBOI (PU3NKHU

I'mnoresa ne bpoia. BomnnoBoe ypaBHenue IllpenuHrepa mig cTauuoOHapHBIX
coctrostarii. OnbiThl [TepHa-I'epnaxa. MHoroanekTponHbiii atom. Dddekt 3eemana. [Ipuniumn
[Taynu. KBaHTOBBIE cTaTucTHueckue pacnpeneneHus boze-OiiHmreiina u ®epmu-/upaka.

®ononkl. 3akoHbI Jlebas u DUHIITCIHA.
4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanewm.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO01mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 10,0 360
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 3,55 128
Jlextuu (JIek) 1,33 48
Jlabopatopusbie 3ausTus (J1a0) 0,89 32
[Mpaktuueckue 3ansarus ([13) 1,33 48
CamocrosiTebHas padora (CP): 4,45 160
KoHTakTHas camocTosTenbHas pabota 4,45 -
CamocTOsATeTbHOE U3YUYCHHUE PA3/ICIIOB JUCITUTIIMHBI 160
Bua xonTposs:
DK3aMeH 2,0 72
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIH 20 0,8
[ToAroTOBKA K 9K3aMEHY ' 71,2
Buj MTOroBOro KOHTPOJIS: JIK3aMeH
B ToM 4mciie o cemecTpam:
2 cemecTp
B 3aueTHEBIX B akanem.
Bunpl yue6HO# paboThI eIUHNLAX qacax
O01as TPya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
Konrakrthas padora (KP): 1,33 48
Jlextuu (JIek) 0,44 16
JlabopatopHsie 3ausTus (J1aod) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,44 16
CamocrosiTebHas padora (CP): 1,67 60
KonrakTHas camocrosiTenbHas pabota 167 -
CaMocToATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI ' 60
Bua konTpoJs:
IK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHAS aTTECTALIH 10 0,4
IToAroTOBKA K 9K3aMEHY ' 35,6
Bua uToroBoro KOHTpOJIA: IK3aMeH
3 cemecTp
B 3aueTHEIX B akanem.
Bunpl yue6HO# paboTh €IUHNLAX qacax
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Oo6masi TpyA0eMKOCTh TUCIHHUIJIMHBI IO Y4eOHOMY IJIaHy 6,0 216
KonrakTthas padora (KP): 2,22 80
Jlexrun (JIek) 0,89 32
Jlaboparopusbie 3austus (J1ad) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 2,78 100
KonTakTHast camocTosiTeNibHas padoTa 278 -
CaMocTOATEIbHOE N3YUYEHHE PA3eNIOB AUCLUIIINHBI ' 100
Bua konTpoJs:
JK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Bua uToroBoro KOHTpOJIA: IK3aMeH
Bunpl yue6HO# paboThI B 3auerHbIX B actpon.
eIMHUIIAX qacax
O6masi TpyA0eMKOCTh TUCHHIJIMHBI TI0 Y4eOHOMY IJIaHy 10,0 270
KonrakTthas padora (KP): 3,55 96
Jlexrun (JIek) 1,33 36
Jlaboparopusbie 3austus (J1ad) 0,89 24
[Mpaktuueckue 3ansarus ([13) 1,33 36
CamocrosiTebHas padora (CP): 4,45 120
KonTakTHast camocTosiTeNibHas padboTa 445 -
CaMocToATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI ' 120
Bua konTpoJs:
DK3amMeH 2,0 54
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIH 20 0,6
IToAroTOBKA K 9K3aMEHY ' 53,4
Bua uToroBoro KOHTpOJIA: IK3aMeH
B Tom umciie mo cemecTpam:
2 cemecTp
Bunst yaeGHOI paboThI B 3auernpIx B actposn.
eIMHUIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonrakThas padora (KP): 1,33 36
Jlexrun (JIek) 0,44 12
Jlaboparopusbie 3austus (J1a0) 0,44 12
[Mpaktuyeckue 3ausatus ([13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
KonrtakTHas camocrositenbHas paboTta 167 -
CamocTosATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 45
Bua konTpoJ:
JK3aMeH 1,0 27
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KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTALIH 10 0,3
IToAroTOBKA K 9K3aMEHY ' 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH
3 cemecTp
Bunpl yue6HO# paboThI B 3auernbix B actpon.
eIMHUIIAX qacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIHHBI IO Y4eOHOMY IJIaHy 6,0 162
KonrakTthas padora (KP): 2,22 60
Jexnuu (JIek) 0,89 24
JIabopatopHsie 3ausTus (J1aod) 0,44 12
[Mpaktuueckue 3ansatus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,78 75
KonTakTHast camocTosiTeNibHas padoTa 278 -
CaMocCTOATEIbHOE N3YUEHHE PA3ENIOB AUCLUIIINHBI ’ 75
Bua xonTposs:
IK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAILIH 10 0,3
[ToAroTOBKA K 9K3aMEHY ' 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTANUA Y4eOHOI NPOrpaMMbl JUCHUILINHBI
«Ikonorus» (b1.5.10)

1. Heap aucuUNIMHBL. CHOPMUPOBATH Yy CTYIAEHTOB MPEICTABICHHUE O COBPEMEHHBIX
9KOJIOTHYECKUX MpolieMax, 0 (U3MKO-XUMUYECKUX MpoIeccax, MPOTEKAIUX B Pa3IN4HbIX
KOMIIOHEHTaX OKpYKaIoIIeld Cpelbl W O CTENeHH AaHTPOIOTCHHOTO BO3JCHCTBUS Ha 3TH
MPOLIECCHI; BBIPa0OTaTh y CTYAEHTOB HABBIKM CHCTEMHOTO IMOAXO0/a K M3YUYEHHIO U PEIICHUIO
DKOJIOTMYECKUX  TpoOJieM, BO3HUKIIUX B  pPE3ylIbTaTe MPOMBIIUICHHO-XO03SHCTBEHHON
JESTEIbHOCTH YeJIOBEeKa, Pa3BUTh MBIILJICHUE, TIO3BOJISIONIEE TPABIIIBHO OIICHUBATh JIOKAJIbHBIE
U OTJAJICHHBIC MMOCJICCTBUS IPUHUMAEMBIX PEIICHUH JIJIs OKPYKAIOIIEH Cpebl U YeJIOBeKa.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa JOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbiMu ([1K) komnereHImsMI:

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
o0rIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoii aesrenproctr (OITK-3);

CHOCOOHOCTBIO MPHUMEHSTh B MPAKTUYECKOW NEATEIBHOCTH MPUHIUIBI PAllMOHATBHOTO
UCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB H 3alIUTHI OKpYyxatorieit cpeast (OITK-5);

3Hamy:

OCHOBHBIE 3aKOHBI O0IIEH IKOJIOTHH;

3aKOHOMEPHOCTHU CTPOCHUS ¥ (PYHKITMOHUPOBAHUH Onochepsr,

COBpPEMEHHBIE YKOJIOTHUECKHUE TPOOIIEMEI,

OCHOBBI PallMOHAJIBLHOTO MPUPOAONOIB30BaAHUS;

OCHOBHBIE MTPUHIIHITBI 3aIIUTHI IPUPOTHON CPENIbl OT AHTPOIIOTCHHBIX BO3JICHCTBUI;

CTpOEHHE OCHOBHBIX reocep 3emiii U OCHOBHBIE (PU3UKO-XUMUYECKUE MPOLIECCHI,
MPOTEKAOIINE B HUX;

OCHOBHBIE MTOHATHS U MPUHIUITBI KOHIIETIIIUYA YCTOHYUBOTO Pa3BUTHS,
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OCHOBHBIE CBEJICHHS O TTI00ATBHON MpoOIeMaThKe, MPUPOIHBIX pecypcax, MIaHeTapHbIX
rpaHULaX, AaHTPONOTE€HHOM BO3ACMCTBMM Ha OKPYXKAIOLIYI0 CpeAy, YIpPaBIEHWU KayeCTBOM
OKPYKaroIlEe Cpebl;

MIPUHIIMIIBI 3€JI€HON XUMUHU;

ymemsy:

NPUMEHSTh TIOJy4YCHHBbIE 3HAHMS JJs OICHKHM COCTOSHUSI OKpYXaroulell cpeasl U
PaIMOHATTLHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

UCIIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTUU M 0a3bl JAHHBIX JUIsl pEIICHUS
KOHKPETHBIX 9KOJOTHIECKUX MPOo0IIeM;

e1aoemo.

MOHATHIHBIM aIllaparoM B 00JacTU OOIIel 3KOJOTHH, PAIIMOHAIBHOTO HCIIOJIb30BAHUS
IMPUPOJIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOLIEH CPEIbl.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

BBenenue, OCHOBHbIE TOHSTHSI TUCITUTIINHBI.

MecTo MUCHUIUIMHEBI B CUCTEME OOIIEro M XMMHUYECKOro 00pa3oBaHUs. DKOJIOTUYECKOE
oOpa3zoBaHue U 00pa3oBaHHUE UISI YCTOWYMBOTO pazBuTHsA. OOIIECTBO M OKPYKAIOIIasl Cpena.
[IoHsATHE YCTOWYMBOrO pa3BUTHA.

Moayas 1. O6mue Bompockl 3kojoruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHble 3aKkOHBI 3Kojoruu. buoskonorus. IlonstTue 00 sKOcHCTEMaXx.
YcroitunBocTh dKOCcHCTeM buocdepa, ee IBOMONKS U YCTONYMBOCTh. DKOCHCTEMBI 3€MIIU U
yCTOMUMBOCTh. OCHOBHBIE CBEJIEHHUS O IIaHeTe 3emiis. OCHOBHBIE MTOHATUSA SKOJOTHH. 3aKOHBI U
OpPUHIMIBL  dKojoruu. [loToku »Heprum W BemecTBa B 3kocucTeMax. (OCHOBHBIC
OMOreOXMMHUYECKHE IMKIbI (KPYroBOpOTHI BeliecTB). L[ukimndHOCTh mporieccoB B Onocdepe u
YCTONYUBOCTb.

1.2 Hapononacenenune. YemoBeuecTBO Kak uacTh Ouocdepsl. Jlemorpaduueckue
poOIIeMbI

JluHamMKKa 4YelOBE€YEeCKOW TMOMYJSALUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHas
cTpykTypa. [IpobiieMbl COBpeMEHHOTO 3Tama pocTa YUCICHHOCTH HaceleHus. I eorpadudeckoe
pacnpeneneHnre HaceneHus. PerynupoBanue HapoJOHACETICHHUS.

Monayab 2. Ctpoenue u cocraB reocdep 3emuu. OCHOBHBIE (PU3HKO-XHMHUYECKHE
MPOLIECCHI, MpOTeKarole B reochepax

2.1 Atmocdepa 3emin

Crpoenue atmocdepsl, poiib (POTOXMMHUYECKUX peakuuid B (OPMHPOBAHHH COCTaBa
aTMOocCQepBhl.

[Tapuukossiii 3¢ dext. [laparkoBbie ra3sl B atMochepe. Knumatudeckue mociencTBus
AHTPONIOTEHHOMW JIEATEIILHOCTH.

Pacnipenenenue konmeHTpanuu o30Ha B arMmochepe. O30HOBBIN ciioi. [IpupoaHbIi MUK
o30Ha. COBpeMEHHOE COCTOSHUE 030HOBOTO ciosi. [lociencTBust pa3pymieHuss 030HOBOTO CIIOsI
3emun 1t yenoBeka u Omocdepsl B 1enoMm. CtparochepHbIi 030H M TpOrochepHbI 030H:
CXOACTBO H pa3iauuus. MEeXIyHapoIHOe COTPYAHHYECTBO B 00JacTH OTpaHUYCHHUE
MIPOM3BOJICTBA U UCIIOJIB30BAHUS 030HOPAa3pyLIAOIIMX BellecTB. MOHpeanbCKuil MPOTOKOI.

KucnoTHble 7011 U MpOIecChl OKUCICHUS puMeceit B Tporocdepe. PoToxuMudeckuii
CMOT.

2.2.T'unpocdepa 3emnu

Bunet Bom nHa 3emie. Ilpecubie Bombl. ['maposorumveckuit mmki. [ mobGanmbHbIE
IKOJIOTHUYECKHE TIpoOseMbl Tuapochepsl. ['7TaBHbIE KAaTHOHBI M AHUOHBI TPUPOIHBIX BO/I.
KucnorHo-ocHoBHOEe paBHOBecue B MPHUPOAHBIX BoAax. IllenmodyHOCTh MPHUPOAHBIX BOI.
OcHOBHBIE TPUYMHBI, OJTalbl W TOCIEICTBUS  3aKUCICHHUS TPUPOIHBIX  BOJOEMOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE TPOLIECCH B MPUPOIHBIX Bogoemax. CrpaTudukanus
npUpOaHBIX BogoeMoB. [Ipomecch 3dpTpodrkarum BogoemMoB. [IpuuuHbI U TOCTIEACTBHS.

2.3.JIutochepa 3emin
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3emHast kopa. [louBa. Crtpoenue nouBeHHoro cinosi. CoctaB mnouB. OpraHudeckue
BellecTBa B moyBe. Pojib JKMBBIX OpraHuU3MOB B ()OPMUPOBAHMM MMOYBEHHOTO ciosi. Tspkenbie
MeTallIbl B ouse. Jlerpananus nous. BonHas u BeTpoBas 3po3us MOYB.

Moayab 3. AHTPOIIOTEHHOE BO3ACHCTBHE Ha OKPYKAIOIIYIO CpPEay M pPalMOHAIBLHOE
IPUPOIONOIb30BAHUE

3.1. Ilpuponubie pecypchl. [loHsiTHe 00 OTXOMaX MPOM3BOACTBA MU TOTPEOJICHHS.
MastooTxoaHbIe U 6€30TXO0IHBIEC IPOU3BOJICTBA.

3.2 Ilonste 0  MJaHETapHBIX  TIpaHHULAX.  AHTPOINOTeHHbIE  BO3MYILIEHUS
OMOTreOXMMHUECKUX LIUKIOB a30Ta U (pocdopa. OCHOBHBIEC PUHIIHUIIBI 3€JICHONH XUMUH.

Moayasb 4. YcroitunBoe pa3BUTHE

[Tonatue 00 ycTOHYMBOM pa3BUTUHU. VcTOpus CTaHOBIEHHsS TMOHATHA. Bkian
OTEYECTBEHHBIX  yueHbIX. llenm  ycroitumBoro  paszsutus OOH. MexnynapogHoe
COTPYAHUYECTBO B OOJIACTH YCTOWYHMBOTrO pa3BUTHUS. [IpOMBIIIICHHAS 3KOJOTHS M 3eJeHas
XUMUS KaK HHCTPYMEHT 00ecTieueHHs] YCTOMYUBOTO Pa3BUTHS. DKOJIOTUYECKas ITHKA.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHYy 3,0 108
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 0,89 32
Jlextuu (JIek) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,44 16
CamocrosiTesbHas paGora (CP): 2,11 76
KonTakTHas camocrositenbHas paboTa o11 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIOB JUCITUTIIMHBI ' 75,8

Bua xonrpoJs: 3aver - -

B 3ageTHBIX B acrp.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 0,89 24
Jlexrun (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 0,44 12
CamocrosiTesibHas padora (CP): 2,11 57
KoHTakTHas camocTosTenbHas pabota 211 0,15
CamocTOsATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIITMHBI ' 56,85

Bua xonrpoJs: 3aver - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«®Duznyeckasi xumus» (61.5.11)

1. lleab AUCHMIUIMHBI — PACKPHITh CMBICII OCHOBHBIX 3aKOHOB, YIPABISIOIIUX XOJOM
XUMHYECKOT0 Ipoliecca, MoKa3aTh 00JacCTH MPUJIOKEHUS ITHX 3aKOHOB M HAYYHUTh CTYACHTa
TPaMOTHO MPUMEHSITh UX MPHU PEUICHUH KOHKPETHBIX TEOPETHUECKUX M MPAKTUICCKUX 3a]1a4.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mno mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) koMmnereHImsMI:
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CIIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHATBHOM EATETbHOCTH 3HAHUS O MOAX0aX U
METO/AaX MOJYYEHHUsI PE3yJbTaTOB B TEOPETHUUECKUX M HKCIIEPUMEHTAIBHBIX HCCIEI0BAHUAX
(OIIK-2);

TOTOBHOCTHIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOIIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctr (OITK-3);

3Hamb.

OCHOBHBIC 3aKOHBI (DM3MUECKON XHMHH, B3aHMOCBSI3h (PUINYECKUX M XUMHUYECKHUX
XapaKTEePUCTHUK IpoIIeCcca,;

MyTH ONPEACICHUS BaKHEHIINX XapaKTEPUCTUK XUMHUYECKOTO paBHOBecHs (KOHCTAHTBI
paBHOBECHS, PABHOBECHOT'O BBIXOJ[a TPOJYKTA, CTEICHU MPEBPAICHUS UCXOMHBIX BEIICCTB) U
BIIUSTHUS Pa3IUIHBIX (PAKTOPOB HA CMEIICHUE XMMHYECKOTO PABHOBECHS,

YCIIOBUSL YCTaHOBJIEHHs (Da30BbIX pPABHOBECMH B OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTH Pa3/EJIEHUS CI0KHBIX CUCTEM Ha COCTABIISAIOLINE KOMIIOHEHTHI;

TEPMOJAMHAMUYECKOE OIMCAHUE CBOMCTB MWACAIBHBIX W HEUACAIBHBIX PAacTBOPOB,
MOAXOAbl K HAX0KICHHUIO apIIHAIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOPA,

ymMemy:

MPUMEHATh TEOPETUYECKUE 3HAHUS U SKCHEPUMEHTAIbHBIE METOJbl HUCCIIEIOBAHUS
(bU3UYECKON XUMHH MPU PEIICHUH MPodeCcCHOHANBHBIX 33]1a4,

IIPOBOAUTHh TEPMOAMHAMUYECKUE PACUEThl, OCYIIECTBIATh AHAJIU3 M HAa OCHOBE 3ITOIO
nenatbh 000CHOBAHHBIE BHIBOJIBI,

MpeACKa3bIBaTh U HAXOAUTh ONTUMAJIbHBIE YCIOBHS MTPOBEACHUS XMMUYECKOTO MpoIiecca
C LENBIO MTOYYEHUSI MAKCUMAIBbHO BO3MOKHOIO BBIXO/1a HHTEPECYIOIIETO MTPOYKTa,;

NPEJCTaBIATh JaHHbIE Ja0OpAaTOPHOTO HCCIENOBaHUS B Tpaduueckoi ¢opme U Ha
OCHOBE TMOJYYEHHBIX 3aBUCHMOCTEH ONPENEATh COOTBETCTBYIOIIME TEPMOAVMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKA XMMHUUECKON CUCTEMbI U XUMHUYECKOI0 IIpoLiecca,;

IIPOBOJIUTH AHAJIN3 U KPUTUYECKH OLICHUBATh ITOJIYYEHHBIE SKCIIEPUMEHTAIbHBIE TAHHBIE,
00001aTh U 1e1aTh 000CHOBAHHBIE BBIBOBI HA 0a3e MPOBENEHHBIX OIBITOB;

BIAOEMb.

KOMILIEKCOM COBPEMEHHBIX TEOPETHUYECKHX METOAO0B (PU3MUYECKOW XMMHUU IJIsi PELICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKHX 3a/1a4;

HaBBIKAMH OIPEICIICHUs] COCTOSIHUSI PABHOBECUSI M CAMOIPOM3BOJIBHOTO HAIPABICHUS
XUMHYECKOTO MpoIiecca;

nprueMaMu 00paOOTKH MOYUYEHHBIX OMBITHBIX JAHHBIX JJIS BHISBICHUS U YCTAaHOBJICHUS
B3aMMOCBSA3€H MeXIy TEepMOAMHAMHYECKUMH CBOWCTBaMU M (U3MYECKUMHU MapaMeTpaMu
nporecca,

3HAHUSMH OCHOBHBIX 3aKOHOB (PM3NYECKOM XUMUU JJIS COJIEPKATEIbHONU HHTEPIIPETAIIUH
TEPMOJIMHAMUYECKUX PACUETOB,

3. KpaTkoe cogep:kaHue TUCHUTIUHBI
Pa3znen 1. XumMuuyeckasi TepMOAUHAMHUKA
1.1.TIepBblit 3aKOH TEPMOTUHAMUKHI

TepMoauHaMUUECKHE CUCTEMBbl U TEPMOJMHAMUYECKUE TMapamMeTpbl. JDKCTEHCUBHbBIE U
MHTCHCUBHBIE CBOWCTBAa CHUCTEMBbI. TepMoaMHaMHYEeCKHl mpouecc. DYHKIMU COCTOSHUSA U
¢yHkuuu mporecca. BHyTpeHHsIsI SHeprusi U SHTANbIUs, UX cBoiicTBa. Temora u pabora Kak
dbopmbl mepenaun Hepruu. PaboTa pacmmpeHus raza W moJsiesHas padbora. DOpMyITUPOBKH
MEpPBOro Hayala TEPMOAMHAMHKHU. B3auMOCBS3b TEIJIOTHI, pabOThl U W3MEHEHUS BHYTPECHHEU
SHEPruu B U30XOPHOM, M300apHOM U M30TEPMHUYECKOM Mpolieccax. TemnoéMKoCcTh BelecTBa —
W30XOpHasl WIM wu300apHas, MOJIApHas, yaenbHas. TemnoéMKOCTh HWICANTBHBIX Ta3o0B,
B3aMMOCBA3b MOJISIpHBIX Temnoémkocted Cp u Cy maeanbHOro rasza. TermioéMKOCTh TBEPIbIX
BEIIECTB W JKUAKOCTeH. 3aBUCHUMOCTb MOJISIDHOW HM300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMITEPATypPhl, IMITUPUICCKUE YPAaBHEHUS (CTENICHHBIC PAIbBI), UX MPUMEHUMOCTh. 3aKOH KyOOB
Je6as, npaBuno [rononra u IItu. Cpennsis u3obapHast TEIIIOEMKOCTh BEILIECTBA B MHTEpPBaJe
temrepatyp. TemmeparypHas 3aBUCHMOCTh MpHpaiieHus sHTansnun Bemectsa (Hr — Ho) npu
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IIOCTOSIHHOM JIaBlICHMH C Yy4€ToM (Pa3oBbIX mepexonoB. TemaoBoil 3pGhexT XUMHUYECKOTro
nponecca. OCHOBHOE cTaHJapTHoe cocTosHue. CTaHJapTHBIE SHTANbIIMU OOpa3oBaHUs U
cropanust BeuiecTB. [Ipumenenue 3akoHa [‘ecca Ui BBIYMCICHHS TEIUIOBBIX A(PQEKTOB
XUMHYECKHX U (U3UKO-XUMHUYECKUX IporeccoB. CBsA3b TEIUIOBBIX 3(P(PEKTOB MPHU MOCTOSIHHOM
o0beMe M TpU MOCTOSIHHOM JaBICHHM. 3aBUCHUMOCTb TEIIOBOTO H(PQeKTa peakuuud OT
temriepaTtypbl. BwiBog u ananmu3 ypaBHeHuss Kupxrodpa B muddepenmumansuHoit dopme.
WnTerpupoBanue ypaBuenus: Kupxroda.

1.2.BTopoii 3aKOH TEPMOJTMHAMUKH.

Camomnpou3BONIbHBIE W HECaMOIIPOW3BOJIbHBIE, OOpaTuMble M  HEOOpaTHMBIE,
paBHOBECHBIC (KBa3MCTaTHYECKUE) W HEPaBHOBECHBIE IMpolecchl. Pabora paBHOBECHOTO U
HEPAaBHOBECHOTI'0 MpolieccoB. POpMyIMPOBKH BTOPOrO Hadaja TEPMOJAMHAMUKH. DHTPOIHS Kak
KPUTEPHH HAIPaBICHHOCTH CaMOIIPOM3BOJIBHBIX IPOLIECCOB M PAaBHOBECUS B M30JIMPOBAHHBIX
cHCTeMaxX. 3aBUCHMMOCTh JHTPOIHMH BEIIECTBA OT MApaMeTPOB COCTOSIHUS (TeMIeparypshl,
naBieHus, oObeMma). Pacuer M3MEHEHHWs SHTPONUH B PasUYHBIX IPOLECCaX, CBSI3AHHBIX C
M3MEHEHHUEM COCTOSIHUS MJCAIbHOTO Ta3a, a TAKXKE YHUCTBIX TBEPABIX WIN KUAKUX BEILECTB.
M3MeHeHHe SHTpONMM B IpPOILECCe CMEIICHHs WACANbHBIX ra3oB. V3MeHeHue SHTpONuU Hpu
¢azoBeix mepexomax. TemnoBas Tteopema Hepncra, mocrynar Ilmanka (Tperbe Hauaio
tepMonuHamMuKn). CTaTHCTHYecKas HMHTEPIpeTaldss BTOPOro Hayajla TEPMOJHMHAMUKH,
ypaBHeHue bonbiimana-Ilnanka. Berancnenne aOcoiOTHOW SHTPONUHM BellecTBa. Pacuer
U3MEHEHMs SHTPOIIMM B XUMHUECKUX PEaKLUsAX MPHU pa3InYHbIX TeMieparypax. OObeqUHEHHOE
ypaBHenue | u Il 3akoHOB TepmoanHamuku. DHeprust ['eapmronbiia U sHeprus ['mb0ca kak
KPUTEPUM  HANPABICHHOCTH  IPOLECCOB U  PaBHOBECHUS B  3aKPBITBIX  CHUCTEMax.
Xapakrepuctuueckue (QpyHKIUU. 3aBUCUMOCTh SHepruu lenbmroibiia M sHepruu ['mb0ca ot
apaMeTpoB COCTOsAHUA. TemmeparypHas 3aBHUCUMOCTb 3Hepruu I'mO0ca BemecTBa ¢ y4€TOM
¢azoBeix mepexonoB. Pon ¢asoBoro mepexoma (nmepBwlii, BTOpoii). YpaBHeHus [uOOca-
['enbmrombiia. Pacyer naMeHeHnit ctanaapTHEIX dHepruil [ m60ca u ['enbMromnbiia B XUMUYECKHUX
peakuusaxX Npu pa3InYHBIX TEMIIEpaTypax.

CucreMpl NEPEMEHHOTO C€OCTaBa. XMMHMYECKHM IOTEHLIHAl KOMIIOHEHTa CHCTEMBI.
3aBUCHUMOCTb XMMHUUYECKOT0 MOTEHIMAJIa OT JaBJICHUS U TEMIEpaTyphl. Y CIOBUS PaBHOBECHS U
CaMOIPOM3BOJILHOTO IPOTEKAHMUS IPOLiecca B CUCTEMAaX NIEPEMEHHOI0 COCTaBa.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanpHbiii 0amaHC XUMHUYECKOHW pEaKIMH, CTENEeHb NPEBPAIEHUS, XHMHUUYECKas
nepeMeHHas. YpaBHEHUE M30TePMbl XUMHYecKoi peakuun (u3orepmbl  Bant-I'odda).
XUMHUYECKOE CPOACTBO. AHalIM3 YPAaBHEHUS H30TEPMbl JJIs OIpEC/ICHUs HalpaBlIeHUs
CaMOIIPOMU3BOJIBHOTO  INPOTEKaHWs] ~ XMMHMUYECKOM  peakuud OT  JAHHOTO  MCXOZHOIO
(HepaBHOBECHOT0) COCTOSIHUS. TepMoJMHaMuYecKas KOHCTAHTAa XMMHUYECKOTO DPAaBHOBECHUS U
IMIIUPHYUCCKUE KOHCTAHThI XuMuueckoro pasHosecus (K, K¢, Kn, Kp), ypaBHeHUS UX CBSA3M [yIs
peakuuy B HACAIbHOM Ta30BOM cMmecH. KOHCTaHTBI paBHOBECHS [JI1 TOMOT€HHBIX U
TeTEPOTCHHBIX PEaKLUi, MICaIbHBIX M HEUACAILHBIX PEAKIMOHHBIX CHUCTEM (Ha TIpUMEpax).
CMenieHre XUMHUYECKOTO paBHOBeCHs NMpH M3MeHeHuH obmiero nasneHus (T = const)u mpu
no06aBJIeHUM B cucteMy nHepTHoro rasa (T = const, P = const).

BnusiHue teMnepaTypbl Ha KOHCTaHTY XUMUYECKOTO PABHOBECHS, YPaBHEHUS N300apbl U
M30XO0pbl XMMHUYECKON peakiuu. BriBOJ, aHaIM3 U MHTETPUPOBAHUE HA3BAHHBIX YPAaBHEHUH Ha
npuMepe ypaBHeHHs n300apbl. Pacdyer cpelHero 1 MCTUHHOTO TEIIOBOro 3(h(exkra XMMUUECKUX
peakuuii M3 3aBUCHUMOCTH TEPMOAMHAMHUYECKOM KOHCTAHTHI PABHOBECHS OT TEMIIEPATYPHI.
PacueT KOHCTAaHT paBHOBECHUS XMMMUYECKHX PEAKIMHA M3 CTAHAAPTHBIX TEPMOJMHAMMUYECKUX
¢yHKuMi BemiecTB. BriunciieHne KOHCTaHT paBHOBECHS XUMHUYECKUX PEAKIUN MO CIPaBOYHBIM
JTAHHBIM O KOHCTaHTaX PaBHOBECHsI PEaKIMi 00pa30BaHUs COEIMHEHUN U3 MPOCTHIX BEILECTB.
Paznen 2. ®a3oBble paBHOBeCHSI B O/ITHOKOMIIOHEHTHBIX CHCTEMAaX
2.1. ®a3oBble nepexoas! U (pazoBas 1uarpaMma COCTOSHUS 7151 OAHOKOMIIOHEHTHBIX CUCTEM

da3a, KOMIIOHEHT, 4Yucio creneHeld cBoOoawl. IlpaBmiio (a3 ['mb6ca. Ilpumenenue
npaBuia ¢a3 ['mb6ca s aHanmm3a (Ha30BBIX PAaBHOBECHM B OJIHOKOMIIOHGHTHBIX CHCTEMax.
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JluarpamMmma COCTOSIHUSI OJHOKOMIIOHEHTHOW cHCTeMbl, e€ (a3oBble NOJs, JIMHUM U TpPOMHbIE
TOYKH, BBIpAXKAIOIINE COOTBETCTBEHHO OJHOGa3HOe, NByXda3Hoe M Tpex(asHOe PaBHOBECHS.
Hacepiennselii nap, remnepaTypHasi 3aBUCHUMOCTb J1aBJIEHUS HAchILIEHHOro napa. Kpurnueckas
TOYKa, KPUTUYECKOE COCTOSIHME BEIleCTBA, €ro OCOOCHHOCTH. BbIBON M aHann3 ypaBHEHUs
Kunaneiipona. 3aBucuMocTh TeMIepaTypsl IUIABJIEHUS OT BHEIIHETO JABJIECHUS, UHTEIPUPOBAHNE
ypaBHeHus KianeiipoHa 1yt paBHOBECHSI TBEPAOE TENIO - KUIAKOCTh. PaBHOBecHs C ra3oBOM
¢azoii, ypaBHenue Kuaneiipona-Kiaysuyca, BBIBOI W HWHTETPUPOBAHUE YPAaBHEHUS IS
ONKMCAHUS JIMHUW HCMapeHuss U CcyOJauMaluM, HCIOojib3yeMble aomyiieHus. OnpeneneHue
KOOPJMHAT TPOMHOU TOYKHU.
2.2.0mnpeneneHue TEPMOIMHAMHYECKUX (PYHKITHI TIpoiiecca (pa3oBoro nepexoaa

IIpumenenne  ypaBHeHust  Kunanelipona-Knaysmyca g pacuera  M3MEHEHMS
TePMOAMHAMHYECKUX (QYHKIMM Tpu (a30BbIX MpeBpalleHUsX. B3auMOCBsA3b SHTANBIUN
IUTABJICHUS, UCTIAPEHUS U BO3TOHKU B TPOMHON TOUKE. DMIUPUYECKOE IpaBuiio TpyToHa.
Pa3nen 3. TepmoauHaMu4deckasi TeOpusi pacCTBOPOB
3.1.OcHOBBI TEpMOIMHAMHKH pacTBOpoB. [lapunanbHbie MOJBHBIC BEIMYUHBI

Knaccudukanum pactBopos. [laprinanbHbie MOISIpHBIC BETHMYMHBI. Y paBHeHHUS [ 'nOOca-
Jrorema (BbIBOI M aHaim3). MeToIbl ompeneNieHus MapuuaibHbIX MOJSIPHBIX BEJIHYHH (METO[
KacaTeJIbHbIX M METOA OTpe3KoB). OTHOCHTENbHBIC MapIHaIbHbIC MOJIIPHBIC BETHYHHBI
(maprranabpHbIe MOJIPHBIC GYHKIMH cMenieHus ). TepMoauHaMuaeckie GyHKIUH CMEIICHUSI.
3.2. TepmoguHaMUYECKOE ONMKMCAHNE UACATBHBIX U HEUJICANbHBIX PACTBOPOB

WneanbHble  (COBepIIEHHBIE) pacTBOPBl. XHMHUYECKHH TOTCHIMAA KOMIIOHEHTa
ujeanbHOro pactBopa. TepMonuHamMuyeckue (pyHKIMHU CMEIIEHUS 7S UICAbHBIX PAacTBOPOB.
PaBHOBecue "naeanbHBI pacTBOp-map”, 3akoH Payns, rpaduueckas MHTEpHIpeTanus 3aKoHa
Payms. TlpemensHO pa30aBieHHBIE pPacTBOPHI, 3aKOH [eHpu. VYpaBHEHHE XUMHUYECKOTO
NOTCHIMANa Uil pacTBOPHUTENS M PAacTBOPEHHOrO BemiecTBa. HewujeanbHble (peanbHbIE)
pacTBOPBI, MOJIOKUTEIBHBIC U OTPHUIIATESIBHBIC OTKJIOHEHHSI OT UACaIbHOCTH (0T 3akoHa Payis).
CraHgapTHbIE COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CUMMETpUYHAs U HECUMMETPUUYHAs! CUCTEMBI
cpaBHeHUs. PacueT akTMBHOCTEH M pallMOHAIBHBIX KOA()(UIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmomuHamuyeckne (QYHKIUM CMEUICHHS JUIS HEUACAIbHBIX PacTBOPOB.
3aBUCHUMOCTh AKTUBHOCTH U KO3((dUIIMEeHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIepaTypbl W
JIABJICHUS.
3.3. KomnuratuBHele CBOMCTBa pa30aBICHHBIX PACTBOPOB HEJETYYMX BEIIECTB B JIETyuyeM
pacTBopuTele

KonnuraruBHable cBoicTBa pa30aBIEHHBIX PAcTBOPOB HEJIETYYMX BEIIECTB B JIETYUYHX
pacTBopHTEISIX (TMOHMKCHUE TAaBJICHHS HACBIIICHHOTO Mapa pacTBOPUTENS HaJ PacTBOPOM IO
CPaBHEHHIO C YHCTBIM pPACTBOPUTEJEM, IOBBIIIEHUE TEMIIEpAaTypbl Hadajla KUIECHHUS U
NOHIKEHHE TEMIIEpaTypbl Hayala OTBEPACBAHUS PACTBOPOB, OCMOTHYECKOE JaBJICHUE).
O0y/mMockonuyeckass M KpPUOCKONMMYECKass KOHCTAaHThl pacTBOpHUTeNs. BbIBoa ypaBHeHUS,
CBSI3BIBAIOILIETO TIOHMKEHUE TEMIIEpATypbl Hauyala OTBEPAEBAaHMUS C KOHLEHTpaLUeH pacTBOpa.
OcMoc, 0OCMOTHYECKOE JaBlieHHe, OOpaTHBIA ocMoc. Vcrmob30BaHNE KOJJTUTATHBHBIX CBOMCTB
JUIsL ONPENENICHUs MOJIIPHOM MaccChl, CTENEHU JUCCOLMALMM WIM CTENEHM acCoLMaluu
pacTBOPEHHOTO BEUIECTBA.
Pa3nen 4. ®a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTeMax
4.1.PaBHOBECHE <KUIKUHA PACTBOP - HACKHIIICHHBIN M1ap>» B IByXKOMIIOHEHTHBIX CHCTEMaX.

JluarpaMMmbl  «IaBIEHHE-COCTAaB»,  <«TE€MIIEpaTypa-cocTaB», <«COCTaB  I1apa-CoOCTaB
KUAKOCTU» JUIsl HWJCalbHbIX M HeuJealbHbIX pacTBOpoB. [IpumeHeHue mpaBuna ¢a3z K
UCCIIEIOBaHMIO AuarpamMM. 3akoHbl | mu60ca-KoHoBanoBa. A3zeoTporusi, TEpMOIMHAMHUYECKOE
ycioBue TO4YKM azeoTpona. [IpaBwiio peryara. ®U3MKO-XMMUYECKHE OCHOBBI Ppa3elICHUS
KHUJIKMX CMECe METOJJaMH MEPErOHKU M PEeKTH(PHUKAIINY.
4.2.PaBHOBeCHE «CKUIKOCTH-TBEPAOE» B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

TepMuueckuil aHanu3, KpUBBIE OXJIAKACHMSI, IIOCTPOCHHE OUArpaMMbl IJIABKOCTH IIO
KpUBBIM OxJIaxkJeHus. CHCTeMBl € OIpaHWYEHHOM M HEOTPAaHWYEHHOM pPacTBOPUMOCTBIO
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KOMIIOHEHTOB B TBEpAOM cocTOstHMU. M3omopdusm. Tumsl TBEpAbIX pacTBOpOB. Jnarpammbl
IUTAaBKOCTH HM30MOP(GHO KPHUCTAJUIM3YIOUIMXCS BEHIECTB. JlMarpaMMbl IUTaBKOCTH CHCTEM C
OTPaHUYEHHOW PACTBOPUMOCTBIO B TBEPJOM COCTOSIHUM. DBTEKTUYECKOE M MEPUTEKTHUECKOE
paBHOBecus. OmpernenieHHe cOCTaBa IBTEKTUYECKOW JKHJIKOCTH MOCTPOSHHEM TPEYrojbHHKA
Tammana. [Ipumenenue npasuia a3z ['md6ca k uccnenoBanmio pa3oBbIX paBHOBECHI.

4. O0beM y4eOHOH JUCHHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHy 5,0 180
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 2,22 80
KonTakTHast camocTosiTeNibHas padoTa 299 -
CaMocToATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI ' 80
Bua konTpoJs:
DKk3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[TonroroBka K sK3aMeHy ’ 35,6
Bu HTOroBOro KOHTPOJISA: JK3aMeH

B 3auerHbIx B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 5,0 135
KonTakTHast padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jexnuu (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTesibHas padora (CP): 2,22 60
KonrtakTHas camocrositenbHast paboTta 292 -
CamocTosATeTbHOE N3YUYCHHUE PA3/ICIIOB JUCITUTITMHBI ' 60
Bua konTposs:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIH 10 0,3
IToAroTOBKA K 9K3aMEHY ' 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTaNuUA padoyeil MPOrpaMmbl AU CHUNIMHBI

«An:xenepuas rpadpuka» (61.5.12)

1. He.ﬂb AUCHUIIJIMHBI - HAYy4YUTb CTYACHTOB BBIIIOJHATH W YUTATh YCPTECKH 110

IIpaBWJIaM U YCIOBHOCTSM coriacHo ctanaapram ECK/I.
2. B pe3yabrare uU3y4YeHHUS] JMCHUILINHBI

0akajaBpHaTa qOJIKEH:

o0yyamouuiics 1o mnporpamMmme

Ob6naoams caenyomumu obmmekynbTypasiMu (OK), obmenpodeccuonanpapivu (OITK)

u npodeccuonanbHbivu ([1K) komnereHImsAMI:
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TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenpaoct (OITK-3);

CIOCOOHOCTBIO COYETaTh TCOPHUIO M MPAKTHUKY JUIS pelrieHus] nHxeHepHbix 3amaau (OIMK-
4);

3Hamy:

- C1OcoOBI OTOOPaKEHHS TPOCTPAHCTBEHHBIX (POPM Ha TJIOCKOCTH;

- PaBUJIa U YCIIOBHOCTHU NIPH BBIMOJHEHUU YEPTEKEH;

- BUJIbI U3/I€TTUN ¥ KOHCTPYKTOPCKUX TOKYMEHTOB,;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKHN (POPMBI U TIOBEPXHOCTH H3ACTHUH;

ymemsy:

- BBIIOJHATH M YUTAaTh YEPTEXKU TEXHUUECKUX H3JCIUNH C Yy4YETOM JEHCTBYIOLIUX
CTaH/IapTOB;

- BBITOJHSATh U YUTATh CXEMbI TEXHOJOTUYECKHX MPOLIECCOB;

- HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHON TpaduKU IS U3TOTOBJICHUS YepPTEkKEH;

enademy:

- croco6amMu ¥ MprueMaMu U300paKeHUSI PEIMETOB Ha TUIOCKOCTH;

- rpaduueckumM nakerom «Kommac.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Mopnyas 1. Uzgesme U KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAKOMCTBO € BHIaMU U3AEJINN U KOHCTPYKTOPCKUX JOKYMEHTOB, CXeMbl. ApMaTypa
TpyOOIpOBO/Ia U3yUeHHUE pe3b0, pe3bOOBBIX U3/IEIUN U BBHITIOJTHEHUE SCKU30B U YepTEeKeH
JeTanei ¢ pe3pooi.

Monayasb 2. CoennHeHne qeTaJsieii.

CranmapTHble pe3b00BbIC U3AeIUs U coearnHeHus. CoeuHeHne AeTayieid 00JITOM U
mnuibkoi. PesrboBbie TpyOHBIE coennnenus. LankoBsie coenunenus. OnaHIeBbie
coenuHeHMs. Hepa3zbeMHuble coequHenus neraieit . ['eomerpuueckne xapakTepucTUKH (GOPMBI U
MMOBEPXHOCTH U3JECITUN.

Moayab 3.UepTexu cOOPOYHBIX eIMHUL. DJIEeMEHTHI KOMIILIOTEPHOH rpaukm.

[IpaBuia BBIMONIHEHUS U OPOPMIICHHS COOPOUYHOTO uepTexa. JleTanupoBanue yepTexeit
COOpPOYHBIX CAMHHI]. DIEMEHTHI KOMITBIOTEPHOU rpaduKH.

4. 00beM y4eOHOH JUCHUILIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboTh €IMHNLAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHasi padoTa —ayauTOpPHBbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,67 24
JIabopatopubie padoTs! (JIP) 0,22 8
CamocrosiTebHas padora (CP): 2,67 96
KonTakTHas camocrositensHas paboTa 267 0,6
CamocTosATeTbHOE U3YUYCHHUE PA3ICIOB JUCITUTITMHBI ' 95,4

Bua konTpoJs: 3ader ¢ OlleHKOI - -

B 3agerHBIX B acrp.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexrun (JIek) 0,44 12
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[Mpaktuyeckue 3ausatus ([13) 0,67 18
Jlabopatopusie pabotsl (JIP) 0,22 6
CamocrosiTesibHas padora (CP): 2,67 72
KoHTakTHas camocTosTenbHas pabora 567 0,4
CamocTosTeTbHOE U3YUYCHHE PA3/IeSIOB JUCITUTIIMHBI ' 71,6
Bua koHTpoJIs: 3a4eT ¢ OlleHKOI - -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«[Ipuxknaxnasi mexanuka» (61.5.13)

Henap aMCUMNJIMHBI. HAay4YduTh CTYJEHTOB TBOPYECKOMY IOAXOJY K BBIOJIHEHHUIO
WHXEHEPHBIX PacueToOB Ha MPOYHOCTH, )KECTKOCTh M YCTOMYMBOCTH JIEMEHTOB KOHCTPYKLIHUMH,
JeTaniel ¥ y3JI0B MallliH U anmapaTosB.

2. B pe3yabTtare wu3yYyeHHs IUCHMUILVIMHBI O0y4yaluIuiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) kKoMIeTeHITUAMI:

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MAaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS PEIICHHUS HHXeHepHbIX 3amaau (OITK-
4);

3Hamy:

OCHOBHBIE€ YPAaBHEHHUSI U METOJIbI PEIICHUS 33a/1a4 COMPOTUBIICHHUS] MaTEPUAJIOB U JIeTanei
MaIlllH;

OCHOBHBIE METOJbl PAaCUETOB Ha MPOYHOCTh, KECTKOCTh U YCTONYMBOCTH 3JIEMEHTOB
KOHCTPYKIUH MAaIllMH U anmapaTos;

OCHOBBI TEOpUU pacuera JeTajlied W Yy3JI0B MAallMH U anmnaparoB XUMHUYECKOM
TEXHOJIOTHUH,

ymemsy:

MPOBOAUTH PACYEThl AJIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB CONPOTUBICHHUS
MaTepHaJoB;

paccUuTHIBaTh U KOHCTPYUPOBATH JETANU MAILIMH IO UCXOJHBIM JaHHbBIM,

MPOU3BOJIUTL  pacdyeTbl 1O  OCHOBHBIM  KPHUTEPUSM  PaOOTOCIOCOOHOCTH |
KOHCTPYHPOBAHUS JIeTaleil MalnH,

enademy:

HaBbIKaMU pacyeTa CONMPOTUBIICHUS MaTEPHAJIOB AaHATUTHUYECKUMH METO/1aMU;

HaBBIKaMU BBIOOpA MATEPUAJIOB [0 KPUTEPHUSIM MPOUYHOCTH;

pacyeTamMu THUIOBBIX JI€Tajied MAaIlWH, TMOJb3ysSICh CIPABOYHOM JUTEpaTypod U
I'OCTamu.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Beegenue
Ponp mpenmera «lIpukinanHas mexaHuka» B (OPMHUPOBAHUU HHKEHEpAa XUMHKA-TEXHOJIOTA.
«[IpuknagHas MeXaHWKa» KaK OCHOBAa g MOHUMaHUS PabOTHI, ycTpolicTBa M Oe30macHOu
JKCIITyaTaluu 000pyI0BaHUSI XUMUYECKOTO MPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. Pactsizkenue-cxaTne».

Pazgen 1.1.0mnpenenenne peakiuii omop.

AOCOTIOTHO TBEpPOE TeNno. DJIeMeHThl cTaTuku. OCHOBHBIC TOHATHSA. AKCHOMBI CTAaTHUKH.
VYpaBHeHus paBHOBecHs. CBSA3U U UX PEAKIIUU.

Paznen 1.2.PactsikeHue-cxxarue.

OCHOBHBIE [JONYIICHUS W NPUHIUIIBI COMPOTHUBICHUS MaTepuasoB. MeToa ceyeHui.
Hanpspxenus, nepopmanuu u nepemenienus. 3akoH ['yka. IToctpoeHue smiop BHYTPEHHHX
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yCUJIuM, HanpsokeHMM U nepememieHuid. CTaTUYeCKM  ONpPENENMMBIE U CTaTHMUYECKU
HEompeneauMble 3a1auu. JnarpaMmmbl pacTsyKeHHs I ITACTUYHBIX U XPYIIKUX MaTepUATIOB U
UX XapakTepUCTUKU. J[lommyckaeMmple HampspKeHHUsS. YCIOBHE NPOYHOCTH IPU PaACTSHKEHUU
(cxatum).

3. Moayas 2 «Kpyuenune. U3ruo».

Paznen 2.1.Kpyuenue.
3akoH ['yka mpu caBure. BHyTpeHHue cuiioBble (hakTopbl Mpu KpydeHHH. HampspbkeHus B
CTEP>KHSX KPYIJIOrO CeYeHUs. Y CJI0BUE MPOYHOCTH NPU KPYUYECHHH.

Pasgen 2.2.13ru0.
['eomeTpuyeckre XapakTEPUCTUKU IUIOCKUX cedeHuid. [loHsSTMEe YHCTOro W MOMepedyHoro
u3rnOoB. IlpaBuia mNOCTpOEGHHS SMIOp TMOMEPEYHBIX CHWJI M U3rHOAIOMIMX MOMEHTOB.
OnpezenieHrne HOPMAIBHBIX HaIpPsDKEHUH. YCJIOBHE MPOYHOCTH TNpu u3rnbe. OmnpeneneHue
KacaTeJIbHBIX HapsHKeHU!. PannonanbHbie POpMBI ceUeHUH.

4. Moayab 3 «Ci10KHO€e HATPSIIKEHHOE COCTOSTHHE.

Paznen 3.1.CnoxHoe HapsHKEHHOE COCTOSTHUE.
OCHOBBI TEOpUM HANPSHKEHHOTO COCTOSIHUS M TMIOTE3bl MPOYHOCTH. [IoHATHE HANpsyKEeHHOro
cocTosHUsA. [TaBHBIE TUIOIAAKK M TJiaBHble HampspkeHus. OO0oOmieHHblid 3akoH ['yka.
Ha3nauenne runore3 mnpodHocTH. [lOHATHE 5SKBHBAJICHTHBIX HAINPSHKEHUW U KPUTEPHUEB
IIPOYHOCTH.

Paznen 3.2. ToHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCyIbl XUMHYECKMX MNpOu3BOACTB. OmpenerneHne HampsHKeHWH 1O
O6e3amMoMeHTHON Teopuu. OCHOBHBIC JomylieHUs. BwiBox ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK IO YypaBHeHHMIO Jlaruiaca M 1O CTaHAAPTH30BAHHOW METOHKE.
VYcinoBre NpoOYHOCTH.

Paznen 3.3.PacueT cxaTbIX CTepKHEH Ha yCTOMYUBOCTb.
Y CTONYMBOCTE 2IEMEHTOB KOHCTPYKIUi. [ToHATHE KpUTHYECKOM CHilbl B KO3 dUIHeHTa 3amaca
npodHocTd. Pacder kpuTHueckoil cuiel mo Diinepy. Ilpenensl nmpuMeHUMOCTH (HOPMYIIbI
Oitnepa. [IpakTudeckuii cocod pacdera Ha YCTOMUYHUBOCTb.

5. Moayas 4 «JleTann MammH».

Pasnen 4.1.CoenuHenue nerajeil MarlinH.
Knaccudukanus nperaneii MamuH M anmapatoB XUMHUYECKUX MPOHM3BOJCTB. Pe3bOoBbIe
coenquHeHus. Pacuer OONTOBBIX COEIUMHEHUI MpHU TOMNEPEUHBIX W MPOAOJIbHBIX HAarpy3Kax.
[[InoHounsle coenuHeHus. Ha3HaueHne W BUIbI IIMOHOK. Pacyer MIIOHOK HAa Cpe3 U CMSATHE.
Bunpr cBapku. O6macth mpuMeHeHus. Bubl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2.Bainbl v ocH, UX OMOPHI U COCTUHECHHS.
Bansl, nx kmaccudukanus u HazHaueHue. Ocu. [IpoeKTHpOBOUHBIE pacueTshl BajloB M OCEH.
IMommmnHaukn CKOJIbKEHUS. Marepuaibl BKJIQIBIIIIEH. TTogmmmnuuku KauyeHUs.
[IpyHIMNIMAIBHOE  YCTPOWCTBO M OCHOBHBIE T€OMETpPUYECKHE pa3mepbl. [locTOMHCTBa,
HEJOCTaTKW W O0OJacTH NPUMEHEHUs MOAIINIHUKOB KayeHUs U CKoybkeHus. [IpuBomgHbie
mydTel. Hasznauenne. Knaccuduxanus Myt 1mo mpuHUMNY IEHCTBHS M XapakTepy paOOTHI.
[Topsimok mog6opa MyGpT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3.MexaHndeckue nepeaayu.
3y6uateie mepemaun. OkpykxHOEe U pamuanbHoe ycwnus. Pemykropel. Ompenenenue u
kiaccugukanus. [IpuMepsl cxem penyKTOpOB.

4. 0O0beM y4eOHOH JUCIHIINHBI

B 3aueTHBIX B akanewm.
Bunsl yueOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonrakTthas padora (KP): 1,78 64
Jlexrun (JIek) 0,89 32
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[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KoHTakTHas camocTosTenbHas pabota 227 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 79,8

Bua xonTposs:

3a4eT ¢ OLEHKOM - -

Bua uTOoroBoro KOHTpOJIA: 3adeT ¢ OLEHKOH
B 3aueTHbIX B actpos.
Bunpr yue6HO# paboThI eIUHULAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 4,0 108
Konrakrthas padora (KP): 1,78 48
Jlexrun (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonTakTHas camocrositenbHas paboTa 229 0,15
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITITMHbI ' 59,85
Bua konTpoJ:
3adeT Cc oLeHKOI - ‘ -
Bua uTOroBoro KOHTpOJIA: 3adeT ¢ OLEHKOH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IJIeKTPOTEXHUKA ¥ MPOMBINLIEHHAs J1eKTpoHuka» (b1.5.14)

1. Ileap AWMCHUIUVIMHBL.  (GOPMHPOBAHHE y  OOYYAIOUMIMXCA  KOMIICTCHIIHA,
00CCIIeUNBAIOIINX  TEOPETHUYCCKYI0 M TMPAKTUYECKYIO TMOATOTOBKY BBIMYCKHHMKA, YMEIOIIETO
BBIOUPATH M KCILTYaTHPOBAThH AJICKTPOTEXHUUCCKUE M IJICKTPOHHBIC YCTPONCTBA, BIIAJICIOIIETO
HAaBbIKAMH  HUCIIOJIb30BAHUSI  COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJOTMH IS
ABTOMATH3UPOBAHHOTO MOJICTIMPOBAHUS M pacu€Ta MICKTPHUUCCKUX U SJICKTPOHHBIX IICTICH.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI O0Oyyawinuiicssi mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CMOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);

TOTOBHOCTBIO MPUMEHSITh (DyHIAMEHTAIbHBIE MATEMATUYCCKUE, ECTECTBCHHOHAYYHbIC U
o0IIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS PEIICHHUS HHXeHepHbIX 3amaay (OITK-
4);

3HAMY.

- OCHOBHBIC TIOHSTHSI, OTIPEICIICHUS ¥ 3aKOHBI JJIEKTPHUECKUX TICTICH;

- METOIbl MOJCIMPOBAHMS, aHAIM3a M pacuyéra Ierned MOCTOSIHHOIO M MEPEeMEHHOTO
TOKOB, METO/IOJIOTHIO DJICKTPOTEXHUUECKUX U3MEPCHUH;

- YCTPOWCTBO ¥ MPUHIMIIBI PabOThl  ANEKTPOTEXHUYECKOTO H  DICKTPOHHOTO
o0opynoBaHus, TpaHCHOPMATOPOB, IJICKTPUICCKUX MAIIHH, UCTOYHUKOB MTUTAHUS,;

ymemy:

- OPUMCHSATh TEXHOJIOTHH  MOJCIUPOBAHMs, aHajau3a, pacyéra ¥ SKCIUTyaTalluu
IIEKTPUIECKUX CETEH, MPOMBIIIIICHHOTO 3JICKTPOOOOPYAOBAHHUS M HJICKTPOHHBIX TPUOOPOB;
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- BBIOMpATh AJIEKTPOTEXHUYECKOE M DJIEKTPOHHOE O0OpYJOBaHWE Ui pEIIeHUs 3ajad
IIPOEKTUPOBAHUS U PEATN3ALNN XUMHUKO-TEXHOJIOIMYECKHUX MPOLECCOB U IPOU3BO/ICTB;

enadems.

- METOJIaMU MOJIEIIMPOBAHUS U pacd€Ta MIEKTPUIECKUX U DJIEKTPOHHBIX LENEH;

- HaBBIKAMH TPAKTUYECKOH pabOThl C ANEKTPUUECKON anmapaTypod W 3JIEKTPOHHBIMU
YCTPOMCTBAMM.

3. KpaTtkoe coep:kaHue I CHUITUHBI

Beenenne. Ilpenmer, OCHOBHBIE IOHATHS, METOHOJOTUSA  JJIEKTPOTCXHUKH H
NEeKTpOHUKU. KpaTkue wucropuueckue CBEACHMs. 3aladyd M MECTO Kypca B IIOJIOTOBKE
OaxayaBpa TEXHUKU U TEXHOJIOTHH.

Mopnyas 1. dnexkTpuyeckue nenu

1.1. OcHoBHBIC omnpeae/eHds, ONHCAHUA NApPaMeTPOB M MeTOAOB pacyéra
3JIEKTPUYECKHUX Liemei.

OCHOBHBIE TIOHATUS M O0O03HAUYEHUS DICKTPUYECKMX BEJIMYMH U DJIEMEHTOB
aNeKTpuueckux 1emnei. OcCHOBBI 3nekTpobOe3onacHOCTH. (OCHOBHBIE TMOHATUS  TEOPHUHU
JNEKTpUYECKUX Leneid. OCHOBHBIE NMPHUHIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeToasl
MOJEIUPOBAHHUS, AHAIN3A U PACU€Ta JIMHENHBIX JIEKTPUUYECKUX LIENIEH TOCTOSHHOIO TOKA.

1.2.9aexkTpuyecKue H3MepeHus U NPUodopbI.

MeToapl M3MepeHus: 3IIEKTPUYECKUX BEIWYMH. IpPSIMbIE UM KOCBEHHBbIE. AHAJIOTOBBIE
JIEKTPOU3MEPUTENBHBIE U LIU(POBBIE JEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, IPUHIUI AEHCTBHS,
oOmactu mpuMeHeHHs. VI3MepeHHe OIEKTPUYECKMX  BEIUYMH: TOKOB, HAIpPsDKEHUH,
COINIPOTHBIICHUI, MOLTHOCTH U DHEPTHUHU.

1.3.  AHaau3 u pacuéT JIMHeHHBIX Lemneil nepeMeHHOro TOKa.

CnocoObl mpezcrapieHust (B BHIAEC BPEMEHHBIX [HarpaMM, BEKTOPOB, KOMILICKCHBIX
qHceNl) W mapamMerpbl (aMIUIMTY/Aa, 4acToTa, HayalbHas (as3a) CHHYCOMAAIBHBIX (YHKIIHUIA.
MrHoBeHHOE, cpeqHee W JEHCTBYIOIIEE 3HAYECHUA IIEPEMEHHOIO CHHYCOMAAIBHOIO TOKa
(manpsoxenus u DJ]C). AKTUBHOE, PEaKTUBHOE M MOJHOE CONPOTHBICHUS BETBU. MOIIHOCTH B
Hemsx nepeMeHHoro toka. Kosgduiument momuoctu (COS(1)) ¥ €ro TEXHHKO-IKOHOMHUYECKOE
3HayeHue. [IpumeHenune anredpbl KOMIUIEKCHBIX YHCEI B AJIEKTPOTeXHUKE. KOMIUIEKCHBINH MeTOx
pacuéra JIMHEHHBIX 1Tl MePEMEHHOTO TOKa. balaHC MONTHOCTH B LEMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sIBIIEHUS B DJIEKTPUYECKHUX LENsAX. Pe3oHaHC HanpsyKeHWM M TOKOB. AHaIN3 U
pacuét Tpex(asHbIX Lenell NePEMEHHOT0 TOKa. ABTOMaTU3MPOBAHHOE MOJIETIMPOBAHUE U PACUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).

Moayab 2. JeKTPOMArHUTHbIE YCTPOMCTBA U JIEKTPUYECKHe MAIIIMHBI

2.1. TpancpopmaTopsl.

Ha3znauenne m oOnacTh mTpuMeHEHHs] TpaHCPoOpMaTopoB. YCTPOMCTBO W TPHUHITUI
neiictBusi  ogHo(dasHOro TpaHchopmaropa. AHAIM3 DIEKTPOMATHUTHBIX IPOLIECCOB B
TpaHcpopmarope, cxema 3amelieHus. llotepu sHeprum B TpaHcpopmarope. BremHue
XapaKTEPUCTHUKHU.

2.2. ACHHXPOHHbIE MAIIIMHBI.

YCTpolicTBO M NPUHOMII  JSHCTBUS  Tpex(a3zHOrO0  ACHHXPOHHOI'O  JIBUTATEIS.
Mexanunueckue U paboune XapakTepUCTUKU. DHepreTuueckue auarpammsl. [1yck acCHHXpOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTHIM M (a3HbIM pOoTOpoM. PeBepcupoBaHue U peryaupoBaHHE
4aCTOTBI BPAILICHHUS.

Moayab 3. OCHOBBI 3JIEKTPOHUKH

3.1.DmemMeHTHas 6a3a COBPEMEHHBIX YJIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKU. YCIIOBHBIE 00O3HAuUCHMs, MPUHIMII JCHCTBHS, XapaKTEPUCTUKU U
Ha3HAYCHUE TOJIYNPOBOAHUKOBBIX JHOJOB, TPaH3UCTOPOB, THUPUCTOPOB. IHTerpaabHbIC
MHUKPOCXEMBI, X Ha3HaueHHE, KIacCU(PUKAIII U MapKUPOBKA.
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3.2. UCTOYHHUKHM BTOPUYHOIO JIJIEKTPONUTAHUS W YCHJIUTEIH IJIEKTPHYECKHX
CHTHAJIOB.

[TomympoBOTHUKOBBIE BBIMPSIMUTENH: KIacCU(PHUKAIUS, OCHOBHBIC IMapaMeTPhl, CXEMbI U
NPUHIMIT pabOTHl BBIIPAMHTENA. JeKTpudeckue ¢GuiabTpbl. Kimaccudukanuss U OCHOBHBIC
XapakTepUCTUKU ycuiauteneir. OOparTHbie CBsi3u B omnepaiuoHHbix ycwmutensx (OY), ux
BIIMSIHUE Ha MapaMeTphl U XapaKTepUCTUKH ycrunTelss. OCHOBHBIC THUIIBI yCHIMTENEH Ha Oa3e
oYVv.

4. 0O0beM y4eOHOH JUCIHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
O01as TPyA0eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY ILUIaHy 4,0 144
KonrakTHasi pa6oTa —ayauTOPHbIE 3aHATHS: 1,33 48
Jlexrun (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 1,67 60
KonrakTHas camocrosiTenbHas pabota 167 -
CaMocTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLUIIINHBI ' 60
Bua konTpoJ:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Buj MTOroBOro KOHTPOJIS: JK3aMeH

B 3aueTHbIxX B actpos.

Bunpl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 1,33 36
Jexnuu (JIek) 0,44 12
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,67 45
KonrtakTHas camocrositenbHas paboTta 167 -
CamocTosATeTbHOE U3YUYCHHUE PA3/ICNIOB JUCITUTIIIMHBI ' 45
Bua konTposs:
DK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHAS aTTECTALIH 10 0,3
IToAroTOBKA K 9K3aMEHY ' 35,7
Buja uTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanuA padoyeil MpOrpaMmbl AUCHUNIHMHBI

«be3omacHoCTh ku3HeAesiTeNbHOCTHY (B1.5.15)
1. Heap aucuMmiadHbl: GopMHUpOBaHUE MPOPECCHOHAIBHONW KYJIBTYphl 0€30MacHOCTH,
mon KOTOpOI>'I IIOHUMACTCA TOTOBHOCTh H CHOCOGHOCTB JJMYHOCTHU  HCIIOJIb30BaTh B
npoecCuOHANBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUI U HAaBBIKOB
st obecniedeHuss Oe3omacHocTH B cdepe mnpodeccnoHANBHON JEesSTENBHOCTH, XapaKTepa
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MBIIIUICHUSI W [EHHOCTHBIX  OpHEHTAllMd, TpH KOTOPBIX  BOMPOCH  0€30MacHOCTH
paccMmaTpuBaroTCs B KaueCTBE MPUOPUTETA.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

TOTOBHOCTBIO TOJIb30BATbCS OCHOBHBIMH ~ METOJAaMHU  3alllWTHl  MPOW3BOJACTBEHHOTO
MepcoHalla M HACEJNICHWsT OT BO3MOXKHBIX TIOCIEACTBUN aBapwii, KaTacTpo(d, CTUXMIHBIX
oencrauii (OK-9).

3Hamy:

-- OCHOBHBIE TeXHOC(EepHBIC OMTACHOCTH, UX CBOWCTBA U XaPaKTEPUCTUKH;

-- XapakTep BO3JCIHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKAa U MPHUPOIHYIO
Cpeay, METOABl 3allUThl OT HUX MPUMEHUTENLHO K cdepe cBoeil mpodeccuoHambHON
NEeSITeNIbHOCTH;

ymemsy:

-- UACHTU(PUIIMPOBATH OCHOBHBIE OMACHOCTHU CPEJIbl OOMTAHUS YEIIOBEKa,;

-- OIEHUBATh PHUCK WX peaau3allid, BHIOUpPATh METOJBI 3aIUTHl OT OIMACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel MpodecCHOHATBLHON MEATeTbHOCTH U CIIOCOOBI oOecredeHus
KOM(DOPTHBIX YCIIOBH KU3HEIEATETHHOCTH,

enadems:

-- 3aKOHOJATECIILHBIMH M TPABOBHIMH aKTaMHU B O0JacTH O€30MacHOCTH U OXpaHbl
OKpY’KaloIIeH cpeapl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHHUYECKHUX PErIaMeHTOB B cdepe
po(hecCHOHATEHOU e TEILHOCTH;

-- C0co0aMu 1 TEXHOJIOTHSIMU 3aIUThI B YPE3BbIYAHHBIX CUTYAIUX;

--MMOHATUIHO-TEPMHUHOJIIOTUYECKUM ammapaToM B 00J1acTH 0€30MacHOCTH,;

-- HaBbIKaMU palMoHaIN3aluu Tpo(dhecCHOHATBFHON IeATEIbHOCTH C IENIbI0 00ecTieueHus

0€30MaCHOCTH U 3aIIUTHI OKPYKAIOIIEH Cpebl.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Beenenne B 6e3omacHocTb. OCHOBHBIE NMOHATHS U omnpezeneHHs. bezomacHOCTh H
YCTOMYUBOE Pa3BUTHE.

2.Yenosex u TexHocdepa. CTpykrypa TexHOC(hHEphl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEphl U TeXHOCHEPHOU 0€30MMacHOCTH.

3. Unentudukanys 1 BO3[ACHCTBUE HA YeIOBEKAa BPEAHBIX U OMACHBIX (PAKTOPOB Cpeabl
oOuTaHus.

Knaccudukanuss HeratuBHBIX (DAaKTOPOB cpenbl OOUTAaHUS 4YeloBeKa. XHUMHUYECKHE
HeraTuBHbIC (akTOpbl (BpeiHbIC BellecTBa). MexaHWYeCKHE W aKyCTHYECKHE KoJeOaHus,
BUOpalus W TIyM. DIEKTPOMATHUTHBIC W3IMy4eHUs M 1oyst. VOHW3UpYIOUIHEe H3IIyYeHUE.
OnekTpuueckuii Tok. OnacHbie MexaHudeckue ¢GakTopsl. [Iporecchl TopeHus U OKapOB3PHIBO-
OITaCHBIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTUYECKOE AIEKTPUUECTBO.

4. 3amuTa 4enoBeKa U cpelibl OOMTaHUS OT BPEIHBIX M OMACHBIX ()aKTOPOB MPUPOJIHOTO,
AHTPONOTEHHOTO U TEXHOTEHHOTO TPOUCX 0K ICHUSI.

OCHOBHbIE MPUHIUIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTHYECKUX HEraTUBHBIX
¢dakTopoB. 3ammuTa OT IHEPreTUYECKUX BO3ACHCTBUN M (usnyeckux mnoneid. OOecrieueHue
0e30MacHOCTH  cucTeM, paboTalouMx moJ JaBlieHueM. be3omacHOCTh  3KCIulyaTaluuu
TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBIIIICHHOCTU. be3onmacHasi sKCITyaTausi KOMIIPECCOPOB.
AHau3 ¥ OLlEHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. Obecnieuenne KOMGOPTHBIX YCIOBUH JIJIS )KU3HU H ACSITEILHOCTU YenoBeka. [lonstue
KOM(OPTHBIX WJIH ONTHMAIBHBIX YCIOBHM. MukpokauMatr noMmemieHnii. OCBEIICHHE U CBETOBAs
cpea B IOMEIICHUH.

6. [Icuxodu3noaornyeckre u IProHOMUIECKIE OCHOBBI 0€30IMaCHOCTH.

[Ncuxudeckue mpoIECcChl, CBOWCTBA U COCTOSIHHSI, BIUSIONINE Ha O€30MacHOCTh. Buabl u
yCIIOBUS TPYAOBOI 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI OE30MTaCHOCTH.
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7. YpesBbpluaiiHbIE CUTYaIlMM U METO/IbI 3aIUThI B YCIOBUSIX UX peallU3aluu.

Oo6mme ceenenus o UC. [Toxkap u B3phIB. ABapuu Ha XUMHUYECKH OMACHBIX 00BEKTaX.

Pamuanmonnsie  aBapuu. [IpuOopsl  pagualMOHHON, XUMHYECKOW pa3BEAKH W
JIO3UMETPUYECKOr0 KOHTpOJIs. Ype3BblUaliHbIE CHUTyalldd BOEHHOTO BpEMEHHU. 3aliuTa
HACENIGHUsI B YPE3BBIYAMHBIX CUTYalUSX. YCTOHYMBOCTh (YHKIIMOHUPOBAHHUS OOBEKTOB
SKOHOMUKH B YPE3BbIYAWHBIX CUTYaLIHUSIX.

8. Ynpapnenue 6€30MacHOCTHIO KU3HEIEATEIHHOCTH.

3akoHOJATeNbHbIE M HOpPMAaTHBHBIE IPABOBBIE OCHOBBI YIpPaBJIEHHs 0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThi0. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOe ynpaBiieHHue 0€30MacHOCThIO.

4. 00beM y4eOHOH JUCHUILIMHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHast padoTa —ayauTOpPHbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
JlabopatopHsie 3ausTus (J1aod) 0,44 16
CamocrosiTebHas padora (CP): 1,67 60
KonTakTHas camocrositensHas paboTa 167 -
CamocTosATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 60
Bua xonTposs:
DK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,4
[ToAroTOBKA K 9K3aMEHY ' 35,6
Bua uToroBoro KOHTpOJIA: IK3aMeH

B 3aueTHbIX B actpos.

Bunpl yue6HO# paboThI eIMHNLAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 4,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 36
Jlexrun (JIek) 0,89 24
Jlaboparopusbie 3austus (J1ad) 0,44 12
CamocrosiTesibHas padora (CP): 1,67 45
KonTakTHas camocTosiTeNibHas padoTa 167 -
CaMocCTOATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI ' 60
Bua konTpoJs:
DK3amMeH 1,0 27
KonTakTHas paboTa —mpoMeXyTOYHAas aTTeCTalHs 10 0,3
[ToAroTOBKa K 3K3aMEHY ’ 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«Undopmaruka» (61.5.16)
1. Heap AUCHUNJIMHBI - TpuOOpeTeHHe O0a30BBIX 3HAHUKW O COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHSAX, a TaKKe YMEHUHW M TPAKTUYECKUX HABBIKOB B 00J1acTH
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UH(GOPMATHKH, HCIONB3YEMBIX MPU PEHICHUH HAYYHBIX W MPAKTHYCCKUX BBIYHCIUTEIBHBIX
3a/1a4 CTYJICHTaMHU BCEX CHEIUAIbHOCTEH.

2. B pe3yiabTare uU3y4YeHHs] JUCHMIIMHBI OOYyYalOIIMiici MO mporpamMmme
0akaJjiaBpUaTa J0JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CMOCOOHOCTBIO peIIaTh CTaHAAPTHBIC 3aJa4d MPO(GECCHOHATBHON JEATEIILHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTMA M C YyYETOM OCHOBHBIX TpeOOBaHHMH HWH()OPMAIHOHHOM
6e3omacuoctu (OITK-1);

B pe3ynbTare 0CBOCHHUS TUCIUILUIMHBI CTYJACHT TOJKEH:

3HAMY.

- cBolicTBa MH(OPMAINH, CIIOCOOBI €¢ XpaHEHHs U 00pabOTKH,;

- CTPYKTYPY, IPUHITUIIEI pa0OTHl 1 OCHOBHBIE BO3MOXKHOCTH DOBM,;

- TOIIOJIOTUIO ¥ apXUTEKTYPY BBIUUCIUTENBHBIX CETEH;

- IPUHLIMIIBI AJPECALIMY M10JIb30BaTeNIel, KOMIIBIOTEPOB U PECypcoB B cetu VIHTepHeT;

- pa3nu4ath U pacmupoBsiBath |IP —angpec, ToMeHHOE UMsI KOMITBIOTEPA,

- a TaKKe BJIAJIETh HAaBBIKAMU CAMOCTOSITEILHOTO PEIIEHHUs 3a7ad Ha KOMIIBIOTEPE,
BKJTFOYAIOIITME TTOCTAHOBKY 3a7a4d, pa3pad0TKy aJropuT™Ma U OIeHKY ero 3¢ (HEKTUBHOCTH,

- CTPYKTYPY, IPUHIMIIBI pabOThI U OCHOBHBIE BO3MOKHOCTH DBM,;

- OCHOBHBIE TUIIBI aJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHNS;

- CTaHJIapTHBIE POTrPaMMHBIE 00ECTIEYeHHS CBOCH MPO(PECCHOHATLHOMN 1A TEIbHOCTH,

- QITOPUTMBI PEICHUS HEJIMHENHBIX YPaBHEHHUI;

- aJITOPUTMbI OJJTHOMEPHON ONTHUMHU3ALINH;

ymemy:

- IUCaTh U OTJIAXHUBATh porpamMMel Ha VBA 1o pazpaboTaHHBIM alropuT™Mam;

- IPUMEHSTh METO/Ibl MATEMAaTUYECKON CTATUCTUKH JIJISl PEILICHHs] KOHKPETHBIX 33]1a4;

- HCIOJIb30BaTh MAKEThl MNPHUKIATHBIX MNPOrpaMM MpH JanbHEimeM oOyuyeHHuH |
MIPaKTUYECKOU EATEIbHOCTH;

enadems.

- HaBBIKAMM CaMOCTOSITEIBHOTO PEIIEHUS 3aJad Ha KOMIIBIOTEPE, BKIIIOYAIOIINE
IIOCTAHOBKY 3a/lauM, pa3paboTKy alropurMa M OIEHKY ero 3(QQEeKTUBHOCTH METOJaMU
MaTeMaTHU4eCKON CTAaTUCTUKHU I 00pabOTKU HKCIIEPUMEHTA,;

- METO/IaMU PeaJIM3allii AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI
BBenenne. Mnpopmatuka — npeaMeT, 3agauyd M MECTO Kypca B MOATOTOBKE CTyaeHTa. Tpu
yactd Hayku wuHpopmaruku: hardware fexuwmueckue cpeacrtra), Software fiporpammubie
cpencTBa), brainware ifaremuiektyanbHbie cpecTBa). Kpatkue cBeneHws.

Pa3znen 1. ApxuTeKkTypa KOMNbIOTEPOB U KOMIIBIOTEPHBIX ceTel

1.1. Ucropusi pa3Butusi HMHPOPMALMOHHBIX TEXHOJOTUH, BBIYMCIMTEIBHON TEXHUKH U
NEePCOHAIBHBIX KOMIbIOTEpoB. MH(popMalins, KoaudecTBO HH(OPMAaLIUU, CITIOCOOBI BHIYUCICHUS.
Kparkas uctopusi pa3BUTHS BBIYHCIUTEIFHONH TEXHHKH M MEPCOHANBHBIX KoMmbioTepoB (I1K).
Beruncnurensnas mammaa @oH-Heiimana w mammua Terlopunra. Paszpaborku HopOGeprta
Bunepa.

1.2. Tlepconansusie kommbioTepsl ([IK) u ux Bo3smokHoctn Apxwurektypa IIK, ammapaTHbie
cpeactsa [IK. @ynkunonansHas cxema I1K, MaructpaabHO-MOYIBbHBIN NPUHLIMIT IOCTPOEHUSL. .
[TpuHIMI OTKPBITONH apXUTEKTYpbl. OCOOEHHOCTH MpPEICTaBICHHS MaHHBIX Ha MAIIUHHOM
ypoBHe IIpenmymecTBa 1U(POBOro MpeAcTaBIeHUS HWHPOPMALUU TEpel] aHaJOTOBBIM.
Hcnonb3yemple CHCTEMBI CUYMCIIECHMS, NPAaBWIA IE€pEeBOJAa W3 OJHOM CHUCTEMBI B JIPYTYIO.
DeMeHTHl MaTeMaTHYECKOM JJOTMKH: OCHOBHBIE JIOTHUYECKUE ONEpaltuil U (POpMYJIbI.
1.3.KoMmbroTepHBIE CETH: TOTIOJIOTUU CETEH, UX XapaKTEPUCTHKHU. TOMOJIOTHN CETEH: 3Be3qHas,
IIMHHAsL, KouableBasd. CeTH 3aKkphITOrO THIA. JIOKAJbHBIE M  PACIpEeAciiCHHBbIE CETH,
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KOpIiopaTHBHbIe ceTH. [IporpaMMHO-TeXHHUYECKOe OOecreueHue:. ajpecanus, OlepanroHHas
cHCTeMa, aJanTepbl, IpaiBepbl, MPOTOKOJbI (0COOBIC S3bIKH, HAa KOTOPBHIX OOMEHHBAIOTCSI
uHopMmanmeil komnbioTepsl B cet, Hampumep, 1CP, TCP/IP, UDP).I'noGansHble ceTH
pasnmuunoro macmraba (WAN —Wide Area Net, MS Network, InternetiBosmoxuoctu cetu
Wntepner, Cucrema TtenekoHpepeHIU. DnekTpoHHas mouTa. JlocTyn K MHGOpPMalMOHHBIM
pecypcam.

3ammra uHpopmanuu. IloHsTHEe O€30MacHOCTH KOMIBIOTEPHOH HH(POpPMAIUU. HaJeKHOCTb
KOMITBIOTEPA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS HM3MEHEHHI HEYNOJIHOMOYEHHBIMU
JHIIaMH, COXpaHEHHE TalHbl TEPEeNUCKH B DJICKTPOHHOH CeTH AJITOPUTMBI  3allHUThI
uH(GOpMaLlMU: METOJbl 3aIlMThl, KOMIIBIOTEpHBIE BHpPYChl U OOprba ¢ HUMU. MeTombl
peanu3auy 3auMThl HHGOPMAIMK: TPOTPaMMHBIE, alapaTHble, OpraHU3allHOHHBIE

1.4. MynpTUMeMa — AWAIOrOBasi KOMITBIOTEPHAsI CHUCTeMa, 00ecreunBaromias CUHTE3 TEKCTa,
rpaduky, 3ByKa, peyd ¥ BUACO. YCTPOHCTBA MyJbTHMeHa. TpeOoBaHUS K MYJIbTUMEAHHHBIM
CpencTBaM KOMIThIOTEPOB. PacmmpeHHbie BO3MOXHOCTH 00pabOTKH, TpeoOpa3oBaHmsl, CHHTE3a
uHpopManmu (KOMIBIOTEpHAs aHUMAIIKs, MOTU(PHUKALUS H300paKEHUH, TpeXMepHas rpaduka).
MynbsTuMenuiinple nporpammbl. IIporpamMMbl pegakTUpOBaHUS, MOHTa)xa 3ByKa U BHUJEO.
Buneo-penakropsl, Monynu crneuddGeKToB, MOHTAXHbBIE CTYIUH. DJICKTPOHHbIE MPE3CHTAILIUH
(ocroBHBIE Bo3MOxkHOCTH MS Power Point),stansl co3maHust Mpe3eHTAIi, CTPYKTypa
IPE3EeHTAIMA U OCOOCHHOCTH Pa0OTHI C PEIAKTOPOM.

Pa3nen 2. [IporpammHoe o0ecrieyenne

2.1. CtpykTypa OIEpallMOHHBIX CHUCTEM, MaKeThl MpUKIagHbIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHubix cpenctB. CHCTeMHOE U MPUKIAIHOE MPOrpaMMHOE 00ecrieueHre
ITK. O630p oneparpionsbix cuctem (OC). [Mpunnuns! co3nanus u cocraB OC: sapo, uatepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monyneHbIii ipuHIun noctpoenus. Cpena
WINDOWS: okHa, X 37I€eMEHTHI, pab0Ta B MHOTOOKOHHOM PEXHUME.

2.2 Penaxtopsel Microsoft Office pasnauenne nu ocoOeHHOCTH pabOTHI. PeqakToOphl XMMHYECKHX
U MaTeMaTmdeckux ¢opmyi, TekctoBeli penaktop WORD, Power Pointiparkuii 0630p).
Co3anrie JTOKYMEHTOB DPa3lUuYHBIX (GOpM (CTaHAApTHBIX M HECTaHAapTHBIX). KomupoBaHue
XUMHYECKHX M MaTeMaTH4eCKUX (OpPMYI B TEKCTOBBIE TOKYMEHTHI.

2.3 EXCELBo03MOXHOCTH TaOIWYHOTO pEAAKTOpa M HCIOIB30BAHUE €ro IS peIIeHUs
UH(POPMALIMOHHBIX U MHXeHepHbIX 3anad.. OkHo EXCEL Texnuka pabotsl . AOcomioTHas u
OTHOCHUTENbHAs ajapecanus. Bcerpoennsle (yHkimu  Pacdyer mo dopmynam. Komuposanue
¢dopmyi. Pabota ¢ Tabnmuamu. @opmarupoBanue, opopmieHrne TabIuL. .

2.4. EXCELTIloctpoenue rpadhukoB u nuarpamm. Pacder (QpyHKIIMOHAIBHBIX 3aBHCHMOCTEH U
NOCTPOCHHE TpaPuuecKuX U300paKeHH ¢ UCIOIb30BaHUEM cTaHAapTHHIX ¢yHkuuidi EXCEL n
Mactepa ¢yHknuii. IlocTpoeHne mOBEPXHOCTEH C€ HCIOJIB30BAHMEM MacTepa JIuarpamM.
[TocTtpoenue muHUN TpEHAA. .

2.5. EXCEL.Onepamnuu ¢ maccuBamu. Pa3paboTka u peanu3anus IpPOCTEHITNX aITOPUTMOB C
UCTIOJIb30BAHUEM BO3MOXKHOCTEH penakropa(HaxoXJAeHHE MaKCUMaJIbHOTO (MHHHUMAJIBHOTO)
JJIeMEHTa BEKTOpa W MaTpHUIbl, HAXO0XKJIEHHE CYMMBbI 3JIEMEHTOB BEKTOpa W MaTpUIbI,
BBIYHCIICHUE MATPUYHBIX BBIPAKCHUH). PelleHne BBIYMCIUTENBHBIX 3a/lad C HCIOJIb30BaHUEM
TaOJINII.

Pemenune CJIAY ¢ ncnosib3oBaHneM 0OpaTHON MaTpPHULIBI

Paznen 3. AnropuT™MbI H OCHOBBI IporpaMMupoBaHus Ha sizbike MATLAB.

3.1 Anroputmbl, TUmbl anroputMoB. llonstue anroputma u ero cpoiictBa. CrocoObl 3amucu
QITOpPUTMOB. MOAYAbHBIA TPUHIMI TMOCTPOCHHS QJIrOPUTMOB U mporpamm. [laker

KoMrbloTepHO MmaTematukun MATLAB. XapakTEepUCTUKU SA3BIKOB ITPOTPAMMUPOBAHUS.
OBoronus U KjIaccu(PUKAIUS S3bIKOB IPOrPaMMHUPOBAHUs, UMIEpAaTUBHbIE, (YHKIIMOHATBHBIE,
JIOTUYECKHE, OOBEKTHO-OPUEHTHPOBAHHBIC, WX KOMOWHAIUH. [lonsiTust TpaHcnsALuUH,

KOMIWJISILUKM, UHTEPIPETALNM, UX Pa3iuuusd. SI3bIKH MpOrpaMMHUPOBAHUSA BBICOKOTO YPOBHS.
CTpyKTypHOE MpOrpaMMHpOBaHUE, €ro ocobOeHHocTu. (0630p [IAKETOB KOMIIBIOTEPHOM
marematuku — Matlab, Mathcad, Mathematica.
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3.2.Cpena MATLAB. OcHOBHBIE CTPYKTYpBI M IPUHLUIIBI CTPYKTYPHOTO TPOTrPAMMHUPOBAHHUS,
WUTIOCTpalysi. ba3oBble  aNrOPUTMUYECKHE  KOHCTPYKIMH  (ClieZloBaHHME,  BETBIICHHE,
MIOBTOPEHUE), X peaTU3aIiH.
Omnepatops! s3pika porpammupoBanust MATLAB. Ocuosubie pemiarenn (Solvers) MATLAB
JUI pealn3allii BBIYMCIUTEIbHBIX AJITOPUTMOB. buOimoreka craHmapTHbIX (YHKIMN Size,
length, numel, zero, ones, linspace, sum, abs¢e®,exp, log, sqrt, num2str, disp, printf
3.3Iloctpoenne rpagukoB (QYHKIUU OJHOW M JBYX NepeMeHHbIX. Vcrmosibp3oBaHue (yHKIMN
plot, subplot, polar, mesh, surf, , polar, meghgrisurf, contour, obopmienue
rpaduKoB(3aroIOBKH, MOIIMUCH IO OCSIM U np.)
3.4. Onepayuu Hao maccugamu. 6eKMOpamu U MAMPUYAMU,~ CILONCEHUe, YMHONCEeHUe,
mpancnonuposanue , obpawenue (INV), BbluucieHue HopMmbl (NOrm ), panra (rank) u
ompezenurens Matpuibl (det ). AJropuTMbl HaXOKACHUS MAKCHMAJbHOTO, MHHUMAJILHOTO
3JIEMEHTa B MAaCCHBE, aJlTOPUTMbI COPTUPOBKH U MX peanu3anus (Hanpumep, Selection Sort)
Pa3nen 4. Unciaennbie MeToabl. Peann3anus npocreiimmx aaroputmon B cpene MATLAB
4.1 YucneHHbIE METOMbBI, XapaKTEPUCTUKA U UX OCOOCHHOCTH, MOHSITHE CXOIUMOCTH METOJA.
DJEeMEHTBl TEOpPHHM TOTPEITHOCTEH, KiIacCHU(UKAIMs TOTPEIIHOCTeH, aOCoMoTHAs U
OTHOCHUTEIIbHAS MMOTPEIIHOCTh, TOHATHE (PYHKIIMKU HOPMBI. BBE/IeHUE B CTaTUCTUKY. AJTOPUTMBI
JUIS CTATHCTHYECKOH 00pa0boTku wuHpopMaiuu ( BBIYMCICHHE TOYCYHBIX M HHTEPBAJIBHBIX
OLICHOK pe3yJbTaTOB M3MepsAeMOW Benu4uHbl), uX peammsanuu B [IKM MATLAB.
Wcnonp3oBanue GpyHKIMi Min, max, median, var, polyfit, polyval.
4.2. llpubnmwxenue ¢yHkuuid. WHTepmionsauus MHorowieHamu. KycodHas WHTEpHONSALUs
(crutaiin). Onenka morpemnoctd. @ynkuun MATLAB mns pabotel ¢ MHOrowieHamu polyld,
polyval, polyfit, polyder, polyint.
4.3.. BpluucieHue ONpENENIEHHbIX MHTErpajoB, ajlrOPUTMbl METOJOB MPSIMOYTOJbHUKOB,
Tparnenuii 1 CUMIICOHA , OLIEHKA TOTPEUTHOCTH METOA0B. Peanu3anusi anropuTMOB YUCIICHHBIX
METOJIOB BBIUMCIICHUS OMNpEACNeHHbIX uHTerpaioB B cpene MATLAB, MIPUMEHCHHE
cranaapTHeIX (GyHKUMit trapz, quad, integral
4.4VccnenoBanne QyHKIMH OJHOM epeMeHHOM. Pemrenue Henuueiinoro ypasaenus f(X)=0.
Otnenenue KOpHEH. AJNTOPUTMBbI YTOYHEHHS KOPHS (METOJ MOJIOBUHHOTO neneHus, HproToHa,
npoctoii urepanuu). CpaBHHUTEIbHBIC XapaKTCPUCTHKH. Peanu3alsi aJropuTMOB B Cpejie
MATLAB 1o 0G110K- cxeMaM | ¢ HCIOJIb30BaHHEM pemiarenei roots, fzero
4.4. VccnemoBanue (GyHKOMH OJHOW mepeMeHHou. [lowck akctpemyma  QyHKIuM
BbIUnCIUTEIbHBIC aITOPUTMBI HAXOXICHHUS JIOKAIBHBIX U TJIOOAJIbHBIX SKCTPEMYMOB (METOJ
JICTICHUST OTpEe3Ka IMOIOoJIaM, METOJT 30JI0TOTO CEUCHHMS), MX peau3allid 10 OJOK- CXeMaM | C
ucronp3oBanueM pematens fminbnde cpene MATLAB.

4. O0beM y4eOHOH JUCHHIIINHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh JTUCHUIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 48
Jlaboparopusbie 3austus (J1ad) 1,33 48
CamocrosiTesibHas padora (CP): 1,67 60
KoHTakTHas camocTosTenbHas pabota 167 0,2
CamocTosTeTbHOE U3YUYCHHUE PA3/ICIIOB JUCITUTIIMHBI ' 59,8
Bua xonTpos:
3auver - -
Buj MTOroBOro KOHTPOJIS: 3auer
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B 3aueTHbIX B actpos.

Bunpl yue6HO# paboThI eIUHULAX qacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 36
Jlaboparopusbie 3austus (J1ad) 1,33 36
CamocrosiTesbHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas pabota 167 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3ENIOB AUCLUIIINHBI ' 44,85
Bua konTpoJs:
3auer - ‘ -
Bu MTOroBOro KOHTPOJIS: 3auer

AHHOTaNUA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«MatepuaJioBeeHne u 3aumTa ot kKoppo3un» (61.5.17)

1. lean TUCUMNJIMHBI.

- TmpUOOpETeHHE CTYAEHTaMH 3HAHHM 00 OCHOBHBIX THIAX, CTPOCHHH W CBOMCTBAax
COBPEMEHHBIX KOHCTPYKI[HOHHBIX W (YHKIMOHAIHHBIX HEOPraHMUYCCKUX (METAUIMYECKUX H
HEMETAJUIMYECKUX) U OPraHuYecKuX (MOJMMEPHBIX U YIIIEPOIHBIX) MaTepHaiax;

-03HAKOMJICHHE €O  Croco0amMH OICHKM W TMPOTHO3MPOBAHHS  AKCIUTyaTAIl[MOHHBIX
CBOMCTB  COBPEMCHHBIX  KOHCTPYKIIMOHHBIX U (GYHKIIMOHATBHBIX ~ HEOPTaHMYECKUX
(MEeTaIUIMYECKMX W HEMETAUIMYECKHX) M OpraHuYecKuX (MOJUMEPHBIX U YIIIEPOIHBIX)
MaTepuaoB;

- H3y4eHHE  METOJOB M CPEICTB  HUCMBITAHHA W JUATHOCTHKA COBPEMEHHBIX
KOHCTPYKIIMOHHBIX U (GYHKIIMOHATBHBIX ~ HEOPraHMYECKHX  (METAJUIMYECKUX |
HEMETAUTHYECKUX) M OpraHn4YecKuX (MOJMMEPHBIX M YIIIEPOAHBIX) MATEPHATIOB;

- O3HAKOMJIEHHE C TEXHOJIOTHSIMH TIPOU3BOJCTBA MATEPHATIOB M TOTOBBIX H3JEIHI Ha
OCHOBE  COBPEMEHHBIX  KOHCTPYKI[MOHHBIX U (GYHKIIMOHATIBHBIX ~ HEOPTaHUYECKHX
(MeTaIMYecKHX W HEMETAUIMYECKUX) U OpraHu4YeckuxX (MOJMMEPHBIX M YIJIEPOJIHBIX)
Marepuaax.

2. B pe3yiabTare uU3yYeHHs JHCHMIUVIAHBI O0YYalIIMiici 1O mNporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynpTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM IEITEILHOCTH 3HAHHS O MMOIX0/1aX U
METOJlaX MOJYyYCHHs PE3yJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPHUMEHSITh (DyHIaAMEHTAIbHBIE MATEMATUYCCKUE, ECTECTBCHHOHAYYHbIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS PEIICHHs HHXeHepHbIX 3aaau (OITK-
4);

3HAMY.

- OCHOBHBIE THITbI  COBPEMECHHBIX HCOPraHWYeCKUuX  (METAUTHYECKUX |
HEMETAJTHYECKUX) M OpraHn4YecKuX (MOJMMEPHBIX M YIIIEPOAHBIX) MATEPHATIOB;

- CTpOEHHE, COCTaB W CBOMCTBA COBPEMEHHBIX HEOPTaHMUYCCKHX (METAIMYECKAX U
HEMETAJTHYECKUX) M OpraHn4YecKuX (MOJMMEPHBIX M YIIIEPOAHBIX) MATEPHATIOB;

- TEXHOJIOTUH MOJy4SHUS B 0OPaOOTKU COBPEMEHHBIX HEOPTaHWYECKUX (METAUTHUECKHX
Y HEMETAUTMYECKUX) M OPraHUYECKUX (TIOJIMMEPHBIX U YIIIEPOIHBIX) MATECPHAIIOB;

- IPUHIKIBl BBIOOPAa M COYCTAHWS  Pa3IMYHBIX MaTEPUAIOB B3aJaHHBIX YCIOBHSIX
IKCIUTyaTaIUH.
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ymemy:
- YIPAaBJISATH CBOMCTBAMU OCHOBHBIX THIIOB COBPEMEHHBIX HEOPTraHWUYECKUX U OPraHUYECKHX
MaTepHUaJIOB;

- BBIOMpaTh MaTEpHAIBl ¢ BHICOKUMHU IKCILTYaTAllMOHHBIMH XapaKTEPUCTHKAMU  JIJIS
3aJJaHHBIX YCIIOBUM 3KCIUTyaTallUH,

- ONpeneisiTh OCHOBHBIE CBOWMCTBA COBPEMEHHBIX HEOPraHMYECKUX M OPraHUYECKHX

MaTepuasoB;

- TPOTHO3MPOBATh PAOOTOCIOCOOHOCTH COBPEMEHHBIX HEOPTaHHYCCKHX U
OpPTaHMYECKUX MATEPUAIOB B 3aJaHHBIX YCIOBUSX IKCILTyaTalllu,;

BAOemy.

- METO/IaMHU aHaJIM3a CBS3HM CBOWCTB COBPEMCHHBIX HEOPIaHWYECKHUX (METAUTUYCCKUX U
HEMETA/UTMYECKUX) W OpraHu4YecKuX (MOJMMEPHBIX U YIIICPOJHBIX) MATEPUANIOB C HX COCTABOM
U CTPYKTYpOH;

- HaBbIKAaMHU U YMEHHEM OpraHHU3alluu U MPOBEACHUS MMOMCKa HH(OPMALIUK O MaTepuanax
C 3aIaHHBIMU CBOMCTBaMHU C ucroiab3oBanueMm pecypcoB HTb u UaTepHer-pecypcos.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

BBeaenue

MartepuanoBeneHue Kak Hayka: IIeNd, 3aJaud M 3HauYeHWe TucHUIUIMHBL. OO0riue
TpeOOBaHUS, MPEABSIBISIEMbIE K MaTepruaiaM B 3aBUCHMOCTH OT YCJIOBHU HCIOJIb30BAaHUS WU
JKcruryaTauuu. PasButhe Hayku o Marepuanax. Poib pycCKMX y4YeHBIX B Pa3BUTHH HayKH.
JoctrxeHns B 00JaCTH CO3JaHUSI HOBBIX MAaTePUANIOB, HX MPUMEHEHUs. 3HAYCHUE MATepUAIOB
B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MPOILIECCOB M 0OECTIeYeHUH X OE30MacCHOCTH.

Paznen 1. Duznko-xuMU4YeCKHe OCHOBbI MaTepUAJIOBeIeHHSI

OCHOBHBIE TOHSTUA O CTPOEHUH, CTPYKTYpE M CBOMCTBAX MaTepuagoB. MeTomsl
U3y4YEHUsI CTPYKTYpbl M CBOMCTB MarepuanoB. CTpoeHue wmartepuanoB. OCHOBHBIE THIIbI
KPUCTANIMYECKUX pemeTok. Kraccubukanus KpHUCTaIOB IO THIAM CBSI3H. AHHM30TPOIUS
CBOMCTB KpucTauioB. CTpOEHUE PeaTbHBIX KPUCTAILIOB. JleeKThl pealbHBIX KPHUCTAIIOB U MX
BIIMSIHME HA CBOMCTBA METAJUIOB U cIutaBoB. CBoiicTBa qucinokanuil. Kpucramiuzauus Metamion
u cmiaBoB. Camonpou3BoibHasg Kpucraumzanus. HecamomnpousBoJibHAs KpUCTAJIU3ALIUS.
AmopdHbIe MaTepuabl.

CsoiictBa MatepuaiioB. Iloka3arenn cBoiictB. Knaccudukarus cBoiicTB. MexaHHYECKHE,
dbuznueckue, XUMHYECKUE, HKCIUTyaTallMOHHbIE M TEXHOJIOTUYECKHE CBOMCTBA MaTepHalIOB.
[loka3aTenn MEXaHMYECKUX CBOICTB, ONpEEIseMble NPHU CTATHYECKUX MCHBITAHUIX HA
pacTspkeHue 1 u3rud. Metozbl onpeaeneHus TBEpI0CTH MaTEpUasIoB.

PU3NKO-XMMHUYECKHE OCHOBBI MaTepHasioBeeHUs. OCHOBBI TEOPUU CIIIIABOB.
JnarpaMMbl COCTOSIHHSI CIUIaBOB. Te€pMUHBI U omnpeaesieHus. JluarpaMmmel - «COCTaB-CBOMCTBO.
@®a30BbIil COCTaB CIIAaBOB. 3aBUCUMOCTh MEXKIY CBOWCTBAMH CIUIABOB W THUIIOM JUArpaMMbl
cocrosinus. [Ipasuno H.C. Kypnakosa.

Pa3znen 2. MetasinyecKrue MaTepHabl

Kenezo u cmimaBel Ha ero ocHoBe. Ctanmu M 9yryHbl. JKenae30yriepoaucThie CILIABHI.
CTpyKTypbl  CIUIAaBOB  JKEJI€30-yriepold.  JlmarpamMmbl — COCTOSIHHUSI — )KEJI€30-LIEMEHTHT.
KomnonenTsl, pa3bl u CTPyKTYpHBIE COCTABISIONINE CTANICH U OENbIX YyTyHOB.

KoHCTpyKIIMOHHBIE METAJUIMYECKUE MAaTepUaibl. Y TIEPOJUCTHIE U JETMPOBAHHbBIE CTAJIU.
Knaccudukanus craneil, omnpeaencHue MOHATUS KadecTBa CTaau (TpeOOBaHUsS K KauyeCTBY).
BnusiHue yriepoja ¥ MOCTOSHHBIX (TEXHOJIOTHYECKUX) MPUMECE Ha KaueCTBO CTalld, METOJIbI
yAy4IICHUsT KadecTBa CTadu (MOBBIICHUE €€ KOHCTPYKI[MOHHOW MpPOYHOCTH). BrusHue
JETUPYIOLIMX 3JIEMEHTOB Ha CBOMCTBAa CTaju. JnarpaMMbl COCTOSIHUSA >KEJIE€30-JIETUPYIOIIMNI
aneMmeHT. KoHcTpykuumoHHble — cramu.  MHCTpymeHTanmpHbie — cranu.  Kiaccudukanus
YIJIEPOOUCTBIX W JIETUPOBAHHBIX CTajied. MapkupoBKa cCTajedl MO0 XHUMHUYECKOMY COCTaBY.
KoHCTpyKIIMOHHBIE CTalnu U CIUIaBbl. IHCTpyMEHTaIbHbIE CTAIu U CILIaBbl. UyryHbl U TBEpAbIE
criaBel. CBoiicTBa W HaszHaueHue uyryHa. [Ipomecc rpadwurmzanuu. UyryHbel cepele, Oembie,
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KOBKHE, BEICOKOIIPOYHBIE, UX CBOMCTBA, 00JIACTh MPUMEHEHUS, MApKHPOBKA.

Teopus M mpakTHKa TEPMHUYCCKOM M XHMHKO-TEPMHYECKON 0OpabOTKH METalIOB U
cruaBoB. [Ipuposa, MexaHU3M M YCIIOBUS NMPOTEKAHMSI CTPYKTYPHBIX MPEBPAIICHUN B CTalU.
Buaer Tepmuueckoii o0pabotku cranm: omxkur | m |l poma, MOTHBIN M HEMONHBIA OTXKWT,
HOpManu3alus, 3aKajika, OTHYCK. 3aKalMBaeMOCTh M IPOKAJWBAEMOCTh cTajei. Bausaue
TepMHYECKON O0OpaOOTKM HAa MEXaHHMYECKHE CBOMCTBA CTaind. DU3MYECKHE OCHOBBI XHMHKO-
TepMUYeCKor 00paboTku. Buasr u crocoObl 1neMeHTanmu. Juddy3noHHOE HACHIIICHHUE
MOBEPXHOCTH HeMeTaiaMu. AsotupoBanue cranu. Juddysumonnas meramnmmsanus. HMoHHas
XUMHKO-TepMHuecKasi o0paboTka. [lepcreKTuBbl pa3BUTHS XMMUKO-TEPMHUUYECKOH 0OpabOTKH.
Juddy3nonHoe ynaneHue npumecei.

[[BeTHBIC METAILIBI M CIUIaBBI HA UX OCHOBE. OO0IIast XapaKTepUCTHKA U KIacCH(PUKAIUSI
MEIHBIX cCIIaBoB. JlaTyHu, OpOH3BI, MEIHO-HUKEIEBBbIE CIUIaBBl. AHTH(QPUKIIMOHHBIC
METaJUIMYECKUE  MAaTepHUaIbl. OOmass  xapakTepuCTUKa  aJIOMUHUEBBIX  CIUIABOB.
Jledbopmupyembie aTlOMUHUEBHIE CIIABbI, IUTHEBbIE ATIOMUHUEBbIE CIUIAaBhI. | paHyIMpoBaHHbIE
cruaBbl. OOIIas XxapakTepUCTHKa MarHUEBBIX cCIIaBoB. Jlepopmupyemble MarHueBble CIUIABHI.
JIutheBble MarHueBble CIUIaBbl. BinsHUE JETUPYIOUIMX 3JEMEHTOB CTPYKTYpPY M Ha CBOWCTBA
TUTAHOBBIX CIJIaBOB. bepuiuii U crijiaBel Ha ero ocHoBe. TyromnjaaBkue METaJIbl U CIUIaBbl Ha
UX OCHOBE.

Paznen 3. OcHoBbl Koppo3uud MeTa/u10B. IIpMHHUNBI W MeETOABI 3alUTHI OT
KOPPO3HH.

OcHOBHBIE TIPUYUHBI KOppo3uH MeTauioB. [lokaszarenu kopposuu. Kiaccubukarus
KOPPO3HOHHBIX MPOLIECCOB. XUMUYECcKas Kopposus. ['azoBast koppo3us. Koppo3ust B JKUIKOCTSIX
— HERJIEKTPOJIUTaX. DIEKTpoXuMudeckass Koppo3us. KuHeTrnka 3J1eKTpOXUMHUECKONH KOPPO3UH.
Koppo3ust MeTamioB B yCIOBUSX TEXHOJIOTHYECKUX CPEJl XUMUYECKUX TPOU3BOICTB.

[IpuHIMIIBI ¥ METOBI 3aIUTHl OT KOPPO3uU. KOPppO3HMOHHOCTOWKHE METAUIMYECKUE U
HEMETaJUIMYEeCKUE Martepuanbl. MeToAbl 3allMThl MAIIMH W aniapaToB XUMHUYECKHX
MPOU3BOJICTB OT KOPPO3UU. MIHTUOUTOPBI KOPPO3UH. DIEKTPOXUMHUECKAs 3aluTa. 3alluTHbIC
MOKPBITHSI.

Pa3znen 4. Hemera/inyeckne MaTepHuaJIbl

Hemerannuueckue wmarepuanbl. Marepuanbl Ha OCHOBE BBICOKOMOJIEKYIISIPHBIX
coenuHeHui. CTpOeHHME M CBOMCTBA IOJUMEPOB. TepMOPEaKTUBHBIE M TEPMOILIACTHYHBIC
nonuMepbl. CTpoeHne M cBoiicTBa MiactMacc. OCHOBHBIE PAa3HOBHIHOCTH MPOMBIIUICHHBIX
MOJIMMEPOB M IulacTMacc. ApPMHUpOBaHHBIE MOJMMEpPHbIE MaTepHuaibl. [ a30HamoJHEHHBIE
MJ1aCTMACCHI.

OcoOEHHOCTH CTPOCHHS, CBOMCTBA PE3MHOBBIX MaTepwayioB. Pe3uHbl  001IETO
Ha3Ha4YeHUsl, ClIeHUaIbHbIE PE3UHBI U 00JIaCTU UX TPUMEHEHHUS.

Jlakokpacounsie Mmarepuainsl (JIKM). OcHoBabie Buasl JIKM. Kpacku, naku, rpyHTOBKa,
IMTAaTIeBKA.

Kepamuueckue wmatepuanbl. KOHCTpyKIIMOHHAsl, MHCTpYMEHTaJIbHAsh M TEXHUYECKAS
kepamuka. Heopranmdeckoe crekno. Kmaccudukamus cTekon mo Ha3HAuYEHUIO W 00JacTd
npumenenus. Curamisl. ['padur. Acbect. CBoiicTBa 1 00JIaCTH TPUMEHEHHUS.

CmazouHble Macia, MIaCTUYECKUE CMa3KH, TBEpAbIe CMa30uHble MaTepuaibl. CMa30yHO-
OXJIQXKJAIOUTNE KUIKOCTH.

JlpeBecHBIC MaTEepHAaJILI.

Kommosuimonnsie marepuainsl  (KM). OOmas XapakTepHUCTHKAa KOMITO3UIIHOHHBIX
marepuanoB. JlucnepcHo-ynpoueHuesie KM, cnoucteie KM,  Bomoknucteie KM.
Komno3uimonuele Matepuanbl Ha METAUIMYECKOM U HemeTaunmdyeckod ocHoBe. CAII
(cricueHHBIC  AMIOMUHHEBBIC TOPOINKH). KepamMuueckue KOMITO3UIIHOHHBIC MAaTepHaIbl.
['uOpuHbIe KOMIIO3ULIMOHHBIE MaTEPHAIIBI.

Paznen 5. IkoHOMHUYeCKH 000CHOBAHHBIN BHIOOP MATEPHAJIOB.

DKOHOMHYECKH OOOCHOBAaHHBIN BBIOOp MaTepualioB Il KOHKPETHBIX Iienei. Buioop
KOHCTPYKIIMOHHBIX MAaTE€pUajOB JIsi KOHKPETHOTO TEXHOJorHuueckoro mpouecca. Kpurepuu u

54



AIITOPUTM BBIOOpA KOHCTPYKIIMOHHBIX MaTepUaJIOB. DKOJOTUYECKHUE ACTICKTHI
MAaTEPUAIIOBEJCHHUS U 3aIINTHl METAILUIOB OT KOPPO3HH.
4. 00bem y4eOHOH TUCITUTLTNHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO#M paboThI eIUHULAX qacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 48
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
KonTakTHas camocrositenbHas paboTa 167 0,2
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHbI ' 59,8

Bua konTpoJs:

3aver - -
B 3ageTHBIX B actpon.

Bunpl yue6HO# paboThI eIMHNLAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 1,33 36
Jexnuu (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
KonTakTHas camocrositensHas paboTa 167 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 44 85

Bua xonTposs:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Crangapruszanus u ceprupukanun» (61.5.18)

1. Heap AMCUMILVIMHBI. TIOJYYEHHE CTYACHTAMU OCHOBHBIX HAYYHO- MPaKTUYECKHUX
3HaHUW B O00JIaCTU METPOJIOTHH, CTaHAAPTH3ALUUU U TOATBEPKICHHUS COOTBETCTBUA,
HEOOXOIUMBIX NJIsi PeUICHHs 3a/1a4 O0eCTeueHus] eIMHCTBA U3MEPEHU W KOHTPOJIS KauyecTBa
nponykuuu  (ycayr), METpPOJIOTHYECKOMY M HOPMATHBHOMY OOECIEYCHHIO pa3paboTKH,
MPOU3BOJICTBA, HWCHBITAHWUN, SKCIUTyaTalldd W YTUJIM3AlMU TMPONYKIUH, IUJIAHHUPOBAHUS U
BBITMOJIHEHHS paOboT MO CTaHAAPTU3ALUU U cepTUUKALNY TPOIYKIIMH U MPOLIECCOB MPOBEICHUE
METPOJIOTUYECKOW U HOPMATUBHOM DKCIIEPTHU3.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiics mo mnporpamme
0akajaBpHaTa q0JIKEH:

Obnaoams cnenyomumu  o6mekyasTypabiMa  (OK), ob6menpodeccnonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS PEIIeHHUs HHXeHepHbIX 3aaau (OITK-
4);

3namo:

-3aKOHOJIATEJIbHYIO, OPTraHU3aIMOHHYIO, HAYUYHYIO U TEXHUYECKYI0 OCHOBBI O0OECTICUeHUs
€MHCTBA U3MEPEHUH, CTaHIAPTU3ALIUN U TIOATBEPKIACHHS COOTBETCTBHUS;
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-TIOPSIIOK pa3pabOTKH, YTBEPKICHUS U BHEIPCHHSI CTAHIAPTOB, TEXHUYECKHUX YCIOBUHN U
JIPyroii HOPMAaTUBHOM M HOPMATUBHO-TIPABOBOM JIOKYMEHTAIIUH;

-TIEPCIIEKTUBBI TEXHUYECKOTO PAa3BUTHUS M OCOOCHHOCTH JESATEILHOCTH OpTaHU3AIlHi,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeIbHO-TIPaBOBOIl OCHOBE B 00J1aCTH TEXHUYECKOTO PEryIUpOBaHUS
U yTIPaBJICHUS KAYECTBOM,

-OCHOBHbIE ~ (OpPMBI  TOATBEPXKACHUS  COOTBETCTBUS, YYaCTHHKOB paboOT 1O
cepTU(UKALNH, CXEMbI CepTUPHUKAIMU U IeKTapupoBanus B PO u 3a pydexom.

Ymemo:

-IIPUMEHSATh METOJIbI M HCIIONB30BAaTh MPUHIUIBI CTAHAAPTU3ALUU TpHU pazpaboTke
HOPMATHBHBIX JOKYMEHTOB,;

-IPUMEHATh Ha mnpakTuke DenepanbHble 3aKOHBI U MEXKIYHAPOAHBbIE PEKOMEHJIALUU B
00JyacTu METPOJIOTUH, CTAHAAPTU3ALNN U TOATBEPKACHHSI COOTBETCTBHUS;

-IpUHUMATh Yy4YacTHUE B Ipolleccax MOATBEPKICHUS COOTBETCTBUSI PA3HOTO YPOBHS-
AKKpEeAUTALNH, IPUEMKE, SKCIIEPTU3E, JIUIIEH3UPOBAHUH, TOCKOHTPOJIE U HAJ30PE;

-IPUMEHSATh  METOJAbl  KOHTPOJS W  YOpPaBICHUS  KA4yeCTBOM  MPOAYKIUU U
MIPOU3BOCTBEHHOTO ITpoOLiecca MPEAIPUSITHS;

-aHaJTM3UPOBATH JJAHHBIC O KAUeCTBE MPOAYKIIMH U OTIPEACISATh IPUYUHBI Opaka;

-HCTI0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIs INIAHUPOBAHUS U MPOBEACHUS paboT 1O
CTaHJapTU3aLMU, METPOJIOTUU U TTOATBEPIKICHUIO COOTBETCTBHUS |

-MCIOJIb30BaTh TEXHUYECKHWE CpPEACTBA I M3MEpPEHUs OCHOBHBIX I1apaMeTpOB
TEXHOJIOTMYECKOI0 IIPOLIECCA, CBOMCTB ChIPbs U MPOIYKIIUH.

Bnaoemy:

-HaBbIKAMU HCIIOJb30BAHMS OCHOBHBIX HMHCTPYMEHTOB U TMPaBUJ TEXHHUYECKOTO
pEeryaupoBaHus U yIPABICHUS KAYECTBOM,

-HaBbIKAMH O(GOPMJICHHS PE3YyIbTaTOB HUCHBITAHUNW W TPHUHATHS COOTBETCTBYIOIIUX
pelIeHUH;

-HaBBIKAMH Pa3paboTKu U 0(hOpMIIEHUS HOPMATHBHO-TEXHUYECKON TOKYMEHTAIIUN

-HaBbIKAMH MCIOJIb30BAaHUSI HOPMATHUBHBIX JIOKYMEHTOB IO Ka4eCTBY, CTAaHJAPTU3ALNUN U
cepTudUKaIy MPOTYKTOB U U3ICITHA.

3. KpaTkoe cogepskaHue JUCHUILINHBI

Pasnen 1. MerpoJsiorusi, CTaHIapTH3aUMs W TOATBEpPkKIAeHHE COOTBETCTBUA -
HOPMATHBHO-IIpaBOBasi 0a3a o0ecrneYyeHUs1 Ka4yecTBa

Beenenue. Pomb m MecTo TEXHHMUYECKOTO pETyJupOBaHHsS B OOIIeH cucreMme
peryaupoBaHusl COBPEMEHHOTO pbIHKA. [IpaBoBas OCHOBa TEXHHYECKOI'O PETYIMPOBAHMS.
3akoHbl P® « O TexHuueckoM peryinupoBaHun», « O crapgaptuzanuu B Poccuiickoit
Oenepannn», « O 3amure npaB norpedurteneii». TexHHUUECKHE perjIaMeHThl 1 HOPMAaTHUBHBIC
JIOKYMEHTHI, IefCTBYOIKE Ha Tepputopun P@. OcHoBEI cTanaapTu3zanuu. Poccuiickas cucrtema
cranmaptu3auun - PHCC. Mexnynapoanas crangaptu3auus. CTaHIZapThl Ha CHUCTEMBI
ynpasienus: kadectsom HMCO 9000, MCO 14000, UCO 17000 . OCHOBBI METPOJIOTHH.
Hcropuueckue cBeneHHMs O cucTemMax u3MepeHuid B Poccum m 3a pyOeskom. 3akoH PD «O06
obOecrieueHnn eAMHCTBA u3MepeHui». Knaccudukanus wusmepeHuit. OcHOBHBIC (hHU3HUECKUE
BEJIMYMHBI, U3MEPSIEMbIE B XUMUU U XUMUYECKON TEXHOJOTUH. CpeicTBa U3MEPEHUM U UX BUJBI.
[orpemuoctn wu3Mmepenuil. l'ocynmapcTBeHHass MeTposiorndeckas ciyx0a. MexayHapoaHas
OpraHu3alys 3aKOHOJATEIbHON METPOJIOTHH.

Paznen 2. [IloaTBep:kaeHHMe COOTBETCTBUSI - TrapaHTuss  0€30MACHOCTH,
KOHKYPEHTOCIIOCOOHOCTH M Ka4eCcTBA MPOAYKIUH U YCJIyT

Meroast crangaptuzauuu. Cranpaptuzanus B PO u MexayHapolHas CTaHIAapTU3ALMs
Poccuiickas HanmonanpHas cuctema cranaapruzanuu- PHCC. O6s3arensHoe U 100pPOBOIBLHOE
MOATBEPXKIEHUE  COOTBETCTBHS. JleknmapupoBanume wu  ceprudukanus. JloOpoBosibHas
ceprudukanus ycayr. Ceprudukanus B cucreme ['OCT P. Ceprudukamnus cucteM KadecTsa.
[lopsimoxk u cxembl mpoBeAeHus ceprudukanuu. Dtanmbsl npoBeneHus ceprudukamun CMK
OPOU3BOJACTBA.  MeXIyHapoaHas NpakTHKa cepTuduxanuu. JupekTUBl U  MOAYJIbHBIN
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npuHIUI OINeHKH cooTBeTcTBUs B EC. CepTudukanus B XUMHUYECKOW MPOMBIIUICHHOCTH.
Texandeckuii permameHT «O 0O€30MaCHOCTH XUMUYECKOW mpoaykiuu» llenm w 3agaum B
o0nacTu ympaBlieHUs] KaUYeCTBOM B YCJIOBHUSX PBHIHOYHON 3KOHOMHUKU. OCHOBHBIE TIOHATHUS U
omnpezeneHus: B 00JacT yrpasieHus kauecTBoM. Cuctemsl yrpaBieHus kadecTBoM B Poccuu u
3a pyOexoM. SmoHCkMe MeToabl ympaBieHus kadecTBOM.TQM. «Cemb HWHCTPYMEHTOB
KauecTBa». bepexximBoe npou3BoOACTBO.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanmewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 0,89 32
Jlextuu (JIek) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,45 16
CamocrosiTebHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbHas pabota 111 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIOB JUCITUTIIMHBI ' 39,8

Bua xonTposs:

3aver - -
B 3ageTHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 24
Jlexrmn (JIek) 0,44 12
[Mpaktuyeckue 3ausatus ([13) 0,45 12
CamocrosiTesibHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas pabora 111 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIOB JUCITUTIIMHBI ' 29,85

Bua konTpoJs:

3auer - ‘ -

AHHOTanuUA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«Kommno3unuonubie Mmatepuani» (61.5.19)

1. Heab MHCHMIIMHBI. O3HAKOMHUTH CTYJCHTOB C OCHOBHBIMH THIIAMH COBPEMEHHBIX
KOMITO3MIIHOHHBIX MaT€PHUANIOB, X (PU3UKO-XUMHUYCCKUMHU CBOMCTBAMH U METOIAMH ITOJTyUCHHUS,
MI0Ka3aTh MEPCIICKTUBHBIC HATIPABJICHHS Pa3BUTHSI KOMITO3UIIMOHHBIX MAaTEPUAIIOB.

2. B pe3yiabTare u3yYeHHs JHCHMIUVIAHBI O0YYalIIMiici 1O mNporpamMme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CMOCOOHOCTBIO UCIOJIb30BaTh B MPO(ECCHOHAIBHOM IESITEILHOCTH 3HAHUS O MOIXO/AaX U
METOJlaX MOJYYCHHs PE3yJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSITh (DyHIaAMEHTAIbHBIE MATEMATUYCCKUE, ECTECTBCHHOHAYYHbIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

3HAMY.

- OCHOBHBIE THITbI KOMITO3HIIHOHHBIX MaTEPHAIIOB;
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- (bI/I3I/IKO-XI/IMI/I‘-IeCKI/Ie OCHOBBI CO3JIaHH KOMIIO3UIUOHHBIX MAaTCPHUAJIOB,
- OCHOBHBIC XapaKTCPUCTHUKU H CBOICTBa KOMITO3MIIMOHHEIX MATCPHUAIOB PA3JIMYHOI'O

Ha3HAYECHHUS,
yMemy:

- BBIGI/IpaTB KOMITIO3UITMOHHBIC MAaTCPpUAJIbl JJIsI KOHKPCTHBIX uenef/'l;

graoemo:.

HaBbIKAMH aHaJInu3a H&y‘lHO-TGXHH‘ICCKOﬁ JIMTCPATYpPhI B obmactu KOMITO3UIIMOHHBIX

MaTepHasoB;

METOJIaMU  TMPEJICTABICHUS JUTEPATyPHBIX U IKCHEPUMEHTAIBHBIX
CBOICTBax, METOJaX MOJY4YEHHs] M O0JAaCTAX MPUMEHEHUS HaHOMAaTepUaloB U HaHOCTPYKTYpP B

BUJIE pedeparoB, OTYETOB, JOKIAIO0B U MPE3CHTAIIHA.
3. Kpartkoe conep:xxaHue TUCUUILTHHBI

CBEJICHUU O

1. Obmas xapakTepuCcTHKa KOMIIO3UIIMOHHBIX MaTepuaioB. B3aumonelicTBe MaTpUIIBI U

HaITOJTHUTCIIA.

2. JlucnepcHO-yIpo4YeHHBIE, CIOUCTHIC, BOJIOKHUCTHIE KOMITO3UIIMOHHBIE MAaTepHAIIbI.
3. Komno3uiimonHsie MaTepraibl HA METAJUTHYECKON M HEMETAIITHYECKON OCHOBE.

4. CAII (crieueHHbIC QIFOMUHHUEBBIC TIOPOIIIKH).
5. Kepamnueckne KOMIIO3UIIMOHHBIE MaTEPHATIBI.
6. 'nubpuHbIe KOMIIO3ULMOHHBIE MaTEPHAIIBI.

7. HanoxoMmno3uTsl, ux 0co0eHHocTi. OCHOBHEIE THUITHI HAHOKOMIIO3UTOB,

MEPCHCKTUBHLIX IJIA NPAKTHUYCCKOTI'O UCIIOJIb30BAHUA B HACTOSAIICC BPCML.

4. 0O0beM y4eOHOH JUCIHIIMHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHol paboThI eAMHMIIAX yacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
Jlexrun (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,45 16
CamocrosiTesibHas padora (CP): 2,11 76
KoHTakTHas camocTosTenbHas pabota 211 0,2
CaMocTOATEIbHOE NU3YUEHHE PA3ENIOB JUCLUIIINHBI ’ 75,8
Bua konTpoJs:
3ader c oneHkom - -

B 3aueTHbIX B actposn.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 3,0 81
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 24
Jexnuu (JIek) 0,44 12
[Mpaktuueckue 3ansarus ([13) 0,45 12
CamocrosiTebHas padora (CP): 2,11 57
KonTakTHas camocrositenbHas paboTa 211 0,15
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHBI ' 56,85

Bua konTpoJs:

3adeT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
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«IIpaBoBenenue» (b1.5.20)

1. Henap AMCHMIUIMHBI. OBJIAJEHUE OCHOBAMU IPABOBbIX 3HAHUN U (QOpMHUpPOBaHUE
MPaBOBOM KYJIBTYPhl aKTUBHOT'O, 3aKOHOTIOCTYIITHOTO IPa’KJaHUHA.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicssi mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

CIOCOOHOCTBIO HCMOJb30BaTh OCHOBBI MPABOBBIX 3HAHWHW B pazNUYHBIX cdepax
nesitenbHocTH (OK-4);

3Hamy:

- OCHOBBI POCCHUICKOHN MPaBOBOM CHUCTEMBI U POCCUHCKOrO 3aKOHOAATEIbCTBA, OCHOBBI
opranu3anui ¥ (QYHKUMOHHPOBAHHUS CyHEOHBIX U HWHBIX [PaBONPUMEHUTENbHBIX U
MPABOOXPAHUTEIBHBIX OPTraHOB, TPaBOBbIE W HPABCTBEHHO-ITUYECKUE HOPMBI B cdepe
npodeccuoHaNbHOM e TeIbHOCTH; MPAaBOBbIE HOPMBI, PETYIUPYIOLINE OTHOIIEHUE YeIoBeKa K
YelI0BEKY, 0OIECTBY, OKPYXKAIOIIEH cpesie; mpaBa U 003aHHOCTH TPaKJaHUHA, OCHOBBI
TPYIOBOTO 3aKOHOJATENIbCTBA; OCHOBBI XO3SWCTBEHHOIO IIpaBa; OCHOBHBIE HAINPABIICHUS
AHTHUKOPPYILIMOHHOMN AeATENbHOCTH B PD;

ymemy:

- UCTIOJIb30BaTh 3TUYECKUE U MPABOBBIE HOPMBI, PETYJIHPYIOIIME OTHOIICHUE YEI0BEeKa K
YyelloBeKy, OOIIEeCTBY, OKpYXaromiel cpeje, HCIOIb30BaTh IpaBa M CBOOOABI dYellOBEKa U
TpaXTaHWHA TPU Pa3pabOTKe COLMAIBHBIX TPOEKTOB, HCHOIB30BaTh U  COCTaBIATH
HOPMAaTUBHBIE U MPaBOBbIE JOKYMEHTBI, OTHOCSIIMECS K MPOPECCHOHATBHOU IesTeNbHOCTH,
IpeIIPUHIMATE HEOOXOJUMBIE MEpPhl K BOCCTAHOBIICHUIO HAPYIICHHBIX MPaB; PEalii30BHIBATH
npaBa U CBOOOIbI UETIOBEKA U TPaKJaHUHA B PA3IMYHbBIX chepax KU3HEIACATEIbHOCTH;

anademsy.

- MPUEMaMM, METOJAMU M HAaBBIKAMHM MCIOJb30BAHUS NPABOBBIX 3HAHUN B PA3IUYHBIX
chepax IeATENbHOCTH, MPHEMaMH, METOJaMHU WM HaBBIKAMH HCIOIB30BaHUS O00s3aHHOCTEH
rpaKJJaHUHA.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

[Tonstue wm npusHaku rocynapctBa. dopmbl rocymapcrBa. DYHKIMU TOCYIapCTBa.
[Tonsarue u npusHaku npaBa. OCHOBHBIE MPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IOoHsSTHE U BUJIBI
HMCTOYHHMKOB IpaBa. OmnpeneneHue 3aKOHAa M IOJA3AaKOHHBIX AaKTOB. JlelicTBHME HOPMAaTHBHBIX
MIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE PaBOBBIX HOPM, HX CTPYKTYpA.
Cuctema mpaBa. YactHoe W myOiau4yHOE MpaBo. MarepuaabHOE W IMPOIECCyaIbHOE TIPABO.
[IpaBooTHOLIEHHE: O0BEKT, CYOBEKT U COAepKaHue MpaBoOTHOIIEHUH. KOpunniyeckue GakThl.

Koncturynus — ocHoBHOM 3akoH Poccuiickoii ®@eneparuu. deaepatuBHOE yCTPONUCTBO
P®. Cucrema rocyqapcTBEHHBIX OpraHOB M NpUHLMN paszencHus Binacreil B P®. Ilonstue
rpaxnaanctBa. llpusHanue, coOniofeHHe, 3allMTa PaBHBIX MpPaB KEHIIMH U MYKUUMH Kak
OCHOBHasi 00s13aHHOCTh TOCYIapCTBA.

[TonsTHe m mMpenMeT aIMUHHCTpAaTUBHOTO mpaBa. Ob0mas xapakrepuctuka Kogexkca PO
00 aIMHHHCTPATHUBHBIX MPABOHAPYIICHUSAX. AIMUHUCTPATUBHEIC MPABOHAPYIICHUS: TTOHITHE U
NPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHATHE U NMPUHUUIEL. [oHsATHE, IPU3HAKY U
BU/JIbI Q/IMUHUCTPATUBHBIX HaKa3aHUM.

[lonsiTHe W mTpenMeT YroJoBHOIO MpaBa. YTOJOBHAs OTBETCTBEHHOCTb. IIOHATHE,
OCHOBaHME BO3HMKHOBeHHUs. [loHsTME mpecTymieHus: npu3Hakd, cTpykrypa. Cocras
npecrymienus. Coydactue B mpecTymieHuu. OOCTOSATENbCTBA, MCKIIOYAIONIUE MPECTYMHOCTh
nesiusi. [loHsiTMe, 1€MW W BHUIABI HaKa3aHW. YTOJOBHAasi OTBETCTBEHHOCTh 3a COBEPIICHHUE
MPECTYIUICHUH. YCIOBHOE OCYXKJICHHE, OCBOOOXICHHE OT YrOJIOBHONW OTBETCTBEHHOCTH.
[IpenmMer U OOBEKT KPUMUHAIUCTUKA. MeETONbI M 3aJaud KPUMHHATUCTUKU. [loHsTHE
KpuMuHanucTudeckol  uaeHtuduxanuu. OOBEKTHI U BUABl  KPUMHHAIUCTHYECKON
uaeatudukamy. Kpumunanucrndeckas TexHuka. KpuMuHaIMcTH4IecKasi TAKTHKA.
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DKOJIOTHYECKOE MPaBO. MOHATHE, MPEAMET METOA U MCTOUYHUKH 3KOJOTMYECKOIO MpaBa
P®. Tlonstue, BUABI U CTPYKTypa KOJOTUYECKUX MPABOHAPYUIEHUM, OTBETCTBEHHOCTh 32 MX
COBEpIICHHUE.

[Tonstne nndopmannu. OTBETCTBEHHOCTh 3a HapylICHHWE 3aKOHOAATEIbCTBA O 3aIIUTE
uHpopmanuu. ['ocymapcTBeHHass TaiiHa: TIOHATHE, 3alllMTa, IPABOBOE pEryJUpOBaHHE
TOCYJIapCTBEHHOM, ciy)xeOHOW W wuHOM wuHpopmanuu. KondbuneHnuanbHas wuHPOpMAIUS:
MOHSTUE, BUIBI U 3aIUTA. 3allUTA IEPCOHANBHBIX JAHHBIX IPaXKJaHUHA.

[lonsTre, mnpeaMeTr ©W METOA TIpaXKJAHCKOro mpasa. I[loHsATHE TrpakIaHCKOro
npaBoOTHOIIeHUs, ero  crnenuduka. CTpykTypa  TpaXJaHCKOTO  IPABOOTHOIICHHS.
[IpaBoseeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUsA. ' paxaaHe Kak CyOBbEKTHI
rpakaaHckoro npasa. GuU3nYecKue U IOPUANYECKUE JIUIA: TIOHATHE, TIPU3HAKH, KIaccupuKaIus.
Opunnueckne ¢aktel. IIpaBo coOctBeHHocTH. [loHAaTHe aBTOpckoro mpaBa. IloHsaTne
nareHTHOro npana. [loHsTHe WHTeIwIeKkTyanbHOU cobcTBeHHOCTH (MC) M MCKIIIOYHTENTBHOTO
npaBa. Knaccudukanuss MC. Cucrema mpaBoBOi OXpaHbl WHTEIUICKTYyaJIbHOW COOCTBEHHOCTH,
ABTOPCKHUX U MATEHTHBIX IPAB.

[Toustie xo3sficTBeHHOr0 (MPEANMPHHUMATEIILCKOr0) TpaBa. [IpeaMeT X03sSHCTBEHHOTO
(mpeanpuHUMATENBCKOTO0) TpaBa, MPHU3HAKH, METOJbI MPABOBOTO peryiaupoBaHus. [loHsTHE
XO3SIMCTBEHHOM U MPEANPUHUMATEIBCKOU IESITEIbHOCTH.

[IpaBoBOE peryiarpoBaHHE CEMEWHBIX OTHOUICHUH. 3aKiIOueHHe U MpeKpalleHne Opaka.
[IpaBa u 00s13aHHOCTH ponuTenel u aerei. AnmumeHnTsl. DopMbI BOCTIUTaHUS JETEH, OCTABIIUXCS
0e3 MomneyeHust pOJUTENCH.

[Ipenmer u Meton TpyAoOBOro Impasa. TpynoBOW [OTOBOpP: TOHATHE, CTOPOHBI,
conepxkanue. Pabouee Bpems. Bpems otnpixa. TpynoBsie criopsl. JuciuumuimHa Tpyaa.

[Tousitue m ucroxku koppynuuu. HopmaruBHOoe ompexneneHue kKoppynuuu. IIpuamHbl
pacnpocTpaHeHus koppyniuu. Hakaszyemble n HeHakazyemble (GopMmbl Koppymiuu. CKpBIThIE
(matentHbie) (opmbl KOppymimu. DopMbl KOpPYHIHMU-TIpECTyIUICHHsI. DOPMBI  KOPPYIIIUH-
npoctynka. DOpMbl MOJUTHYECKOW Koppynuuu. HopmaTHBHBIE MpaBOBbIE akThl B cdepe
npotuBoecTBUs  Koppynuuu. DenepanpHbiidi  3akoH oT  25.12.2008 Ne 273P3 «O
IIPOTUBOJECUCTBUM KOPPYIILIUU».

4. 00beM y4eOHOH JUCHHIIMHBI

B 3aueTHBIX B akanmewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
Oo6masi TpyA0eMKOCTh TUCHHUILJIHHBI 10 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
Jlexrun (JIek) 0,45 16
[Mpaktuyeckue 3ausatus ([13) 0,44 16
CamocrosiTesibHas padora (CP): 2,11 76
KoHTakTHas camocTosTenbHas pabota 211 0,2
CamocTosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 75,8

Bua konTpoJ:

3aver - -
B 3aueTHbIX B actpos.
Bunpl yue6HO# paboThI eIUHNLAX qacax
O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 24
Jextuu (JIek) 0,45 12
[Mpaktuueckue 3ansarus ([13) 0,44 12
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CamocrosiTesibHas padora (CP): 2,11 57

KoHTakTHas camocTosTenbHas pabota 0,15

2,11
CamocTosATeTbHOE U3YUYCHHE PA3IeSIOB JUCITUTITMHBI 56,85

Bua xonTposs:

3auer - ‘ -

4.4.2. IacuMNJIMHbI BADHATHBHOM YacTH (00s13aTeIbHbIE TUCIIUTLINHBI)

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«Teopusi BepossTHOCTei 1 MaTeMaTH4ecKas craTucTuka» (61.B.01)

1. Heab aucHUNIMHBI - GOPMHUPOBAHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX IMOHSTHH,
UCIIOJIB3YEMBIX JJI TOCTPOEHUS BAXKHEUIIMX MaTeMaTHYECKUX MOJele, U yMeHUs
UCIIOJIb30BaTh MAaTEMATUYECKUE METObI JJIs1 OMMCAHUS Pa3IMYHbIX MTPOIECCOB.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyalUIWiicsi MO mporpamme
0akaJlaBpUaTa J0JIKeH:

Obnadams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYCCKUE, ECTECTBEHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAyYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 10 TeMaTHUKe HccieloBaHus, pa3paboTke U
WCIIOJIb30BAHUIO TEXHUYECKOW JOKYMEHTAllMd, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM IO
BOIPOCAaM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmnenuto Hoy-xay. ([IK-2);

3Hamy:

OCHOBBI TEOPUH BEPOSTHOCTEM U MaTEMAaTUYECKOW CTATUCTUKU; MaTEMaTUYECKUE TEOPUHI
U METOJbl, JIeXKalllie B OCHOBE MOCTPOCHUS MaTeMaTHYEeCKHX MOJIe]ei; OCHOBBI MPUMEHEHUs
MaTEeMaTUYECKUX MOJIEJIEH U METO/IOB.

ymemsy:

BEIOMpATh MaTEeMATHYECKHE METOJbI, MPUTOIHBIC ISl PEUICHHS KOHKPETHOW 3aauu;
UCIIOJIb30BAaTh MaTeMaTHYeCKHE TIOHATUS, METOJIbl M MOJENU JUJIsl ONMCAaHUS Pa3TUYHBIX
MPOLIECCOB; BBIABISTH MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, JIEXKAlllue B OCHOBE KOHKPETHBIX
MPOLIECCOB; UCIIOb30BaTh OCHOBHBIE METObI CTATUCTHUECKON 00paOOTKH JaHHBIX; IPUMEHAThH
MaTeMaTUYECKHe 3HAHUS Ha MEeXKIUCIUIITMHAPHOM YPOBHE.

enadems:

OCHOBaMHU (hYHIAMEHTAIBHBIX MATEMAaTUYECKUX TEOpUNM M HaBBIKAMH HCIOJIB30BaHUS
MaTEeMaTUYECKOTo arnmapara; MeToAaMHu CTaTUCTUIECKON 00paboTKH MHGOpMAIIHH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1. Teopusi BeposiTHOCcTei. CaiyuaiiHble BeJTMYUHBI U UX 3aKOHBI pacipe/e/ieHus.

[Ipenmer Teopun BeposTHOCTEH. CiydaitHbie cOOBITUS. [IPOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObiTuss. OTHocuTenbHast yacToTa. Kiaccuueckoe U TreoMeTpuiecKoe
ONpeNIeJICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoabl BBIUUCICHUS
BeposiTHOCcTe. IIpocTpaHcTBO  snemeHTapHBIX  coObITHMil. Kiaccudeckoe —ompeneneHue
BEPOSATHOCTH. AnreOpa  coObITHH: TeOpeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
MIPOTHBOIIOJIOKHBIX COOBITHH, CyMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yrommx
MOJIHYIO TpyNIy. AKCHOMAaTHYECKOE OIpeNeIeHUE BEPOATHOCTH. CTaTUCTUUECKOE ONPEEIICHNE
BEPOATHOCTH. YCIIOBHAsi BEPOSATHOCTh. TeopemMbl O BEPOATHOCTH MPOU3BEACHUS 3aBUCHUMBIX U
He3aBUCHMBIX coObITHH. [lomHas BeposTHOCTh. [loBTOpHBIE HMcnbiTanus. Popmyna bepryim.
JloxanbHas 1 uHTErpagbHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.
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[lonsaTHe ciay4yallHOM BeIWYMHBI. JIUCKPETHBIE U HENPEPBIBHBIC CIIyYalWHBIC BEJIMYHHBL.
3aKoH pacmpeneneHus ciiydaiiHol BeauurHbl. DYHKIUS pacnpenesieHus], €€ CBOMCTBa, rpaduk.
[TnoTHOCTH pacrpenencHuss HENPEPHIBHON CIy4ailHON BEIMYMHBI (INIOTHOCTH BEPOSTHOCTH).
®opmyna Uil BEPOSITHOCTH TMONAaAaHUS HENPEPHIBHOM CIIy4YalHOW BEJIWYMHBI B JIaHHBIN
UHTEPBAJI, BBHIPAKECHHBIM 4Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBL.
bunommanbHOE pacrnpezaeneHue, pactpenenenre Ilyaccona, paBHOMEpHOE pacIpeaesieHue,
HOpPMAaJIbHOE PACIIPENEICHUE, SKCIIOHEHIIMAJILHOE Paclpeie/iCHUE.

2. MartemaTu4ecKasi CTATUCTHKA.

[Ipeamer Maremaruueckoil  ctaTucTuku. (OCHOBHBIE 3a/layd  MaTeMaTH4EeCKOM
cTaTUCTUKH. BpiOopounbiii Meroa. CraTtuctuueckoe omucanue. BwiOopku. ['mctorpamma u
noiurod yactor. Craructuyeckas (dMmupHyeckas) (QYHKIHs pacrpeieicHus. BriOopouyHblie
XapaKTepUCTUKU U ux pacnpenenenus. CocrostenbHble, 3(G(EKTUBHbIE CMEIIEHHBIE U
HECMEILEHHbIE OLIEHKH NapaMmeTpoB. CTaTHCTUUYECKOE CpEAHEE, CTaTUCTHUYECKas QUCHEpcus U
CTAaTUCTUYECKOE CPEIHEE KBAPATUYHOE KaK TOYEUHBIE OLICHKA HEU3BECTHBIX. MAaTEMAaTUYECKOTO
OKMJAaHMs, TUCIEPCUH, CPEIHEr0 KBAIPAaTUUHOIO OTKJIOHEHUs. /[oBepUTENbHBIE MHTEPBAJIbI U
MHTEpBaJIbHbIE OLIEHKU. JloBepuTeNbHBIE OIICHKHM HEW3BECTHOH BEPOSTHOCTH MO OOIbIINM
BbIOOpKaM. JloBepuTeNbHas OIIEHKa MaTeMaTUYeCKOr0 0XKUJaHUS TPH HEM3BECTHOM JHUCIIEPCUH.
JloBepuTenbHas OIIEHKAa CpPEAHEro KBAJApPAaTUYHOIO OTKJIOHEHHsS. TouHble BBHIOOPOYHBIE
pacnpenenenusi: Creiogenta (t- pacmpenenenue), Pumepa-Crenexopa (F-pacmpenencnue),
ITupcona (Xz-pacnpe/:[eneHHe). [IpoBepka CTaTUCTUYECKUX TUIOTE3. MaTeMaTH4YeCKUe METOJIbI
IPOBEPKU CTATUCTUYECKUX TMIIOTE3. DIEMEHTHI TEOPUH KOPPEISALIUH.

4. 00beM y4eOHOH JUCHHIINHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHol paboThI eAMHMIIAX yacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 48
Jlexrun (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 1,67 60
KoHTakTHas camocTosTenbHas pabota 167 0,2
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITITMHBI ' 59,8

Bua konTpoJs:

3aver - -
B 3aueTHbIX B actpos.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 36
Jexnuu (JIek) 0,44 12
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 1,67 45
KonTakTHas camocrositenbHas paboTa 167 0,15
CaMocCTOATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI ' 44,85

Bua konTpoJs:

3auer - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
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«JlaGopaTtopubie padoThl Mo opranmveckoii xumun» (61.B.01)

1. Henap AMCHMIUIMHBI — TPUOOPETEHHE CTYICHTAMH OCHOBHBIX NPUEMOB CHHTE3a
OpPTaHHYECKUX BEIICCTB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONINX B MaTepuayiaX MpH UX MOJTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

CTIIOCOOHOCTBIO TIPUMEHSITh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYCCKHX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpAa MaTepUANOB Ui 3aJaHHBIX YCIOBUU
JKCIUTyaTallid C YYEeTOM TpPEOOBAaHWH TEXHOJOTHYHOCTH, SKOHOMHYHOCTH, HAJIC)KHOCTH H
JONITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3Hamb.

—TEXHUKY 0€3011acCHOCTH B J1abOpaTOpUN OpraHUYECKON XUMUH,

—MPUHIUITBI OE30MACHOTO OOPAICHHS C OPTaHUYECKIUMH COSTUHECHUSIMU,;

—METO/IbI M BHJIBI XpOMaTorpaduu JJIsl ONPEIeICHHS COCTaBa PEaKIIMOHHON CMECH;

—TEOPETUYECKHE OCHOBBI  CIIOCOOOB  BBIJCIICHUS, OYUCTKH H  UACHTU(DUKAIIH
OpPTaHMYECKUX BEIICCTB;

—IKCIEPUMEHTAIbHBIE METOABI MPOBEACHUS OPraHWYECKHX PEaKIHid, MPOTEKAIOIIUX MO
pa3IMYHBIM MEXaHH3MaM,

—OCHOBHBIE OOIME€ METOJUKH B3aMMHON TpaHCHOPMAIMU KJIACCOB OPTaHUYECKUX
COEMHECHUH;

ymemb:

—MPUMEHATh TEOPETHUYECKHE 3HAHWS U OKCIEPUMEHTaIbHBIE METOMABI HCCIICOBAHHUS
OpPTaHMYECKON XUMUU NIPU PEIICHUU MPOPECCHOHANBHBIX 3a/1a4;

—copMynupoBaTh MpodieMy W OOOCHOBAaTH BHIOOP MPHUOOPOB M IKCIEPUMEHTATBHBIX
METOJIOB MCCIIEIOBAHNS, TOCTABUTD 1€ U 33]]a4i U HAMETHTD ITYTH UX JIOCTHKEHUS,

—CHUHTE3MPOBATh COCAMHEHUS TI0 TIPETIOKEHHON METOTUKE,;

—IPOBECTH BBIJICJICHUE U OYHCTKY CHHTE3UPOBAHHBIX BEIIECCTB HA OCHOBE TEOPETHUECKUX
3HAHUU 110 OPTAHUYECKOU XUMUU;

—BBIOMPATH PALIMOHAIIBHBIN CIIOCOO BBIICICHUS U OYUCTKUA OPTAaHMYECKOTO COSTUHECHNS,

—IPEACTaBIATh JTAHHBIC JIAOOPATOPHOTO MCCIEAOBAHMS B BUAEC T'PAMOTHO OGOPMIICHHBIX
METOJTUK;

—I[POBOJIUTH aHAJHM3 U KPUTUYECKU OIICHUBATH IMOyUYECHHBIE SKCIIEPUMCHTAIBHBIC TaHHBIE,
000011aTh 1 1eIaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB,

—BBIOpAThH CIIOCO0 UACHTU(PUKAIUN OPTAHUYECKOTO COSAMHECHHUS;

61a0emo.

—KOMIIJIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBLHBIX METOJOB OPraHUYEeCKOW XUMHH IS
pelIeHNs KOHKPETHBIX MCCIIEI0BATENbCKUX 3a/1a4;

—IKCIEPUMEHTATHHBIMI METOJJAMH TTPOBEICHUSI OPraHMYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMH HJCHTH()UKAINU OPraHHYECKUX COCTMHECHUH

—npreMamM# 00pabOTKH U BBIJCIICHUS] CHHTE3UPOBAHHBIX BEIIECTB,;

3HaHUSIMH ~ OCHOBHBIX  3aKOHOB  OPraHMYECKOH XUMHH Ui COJICPIKATEIBHOM
WHTEPIIPETAIMH MTOTYYEHHBIX YKCIIEPUMEHTATBHBIX PE3YIIbTATOB.

3. Kpartkoe coep:kaHue AU CHUINIAHBI

1 Pasoen 1. «llpasuna u memoosi pabomsi 6 1a60paAMOpUU OP2AHUYECKOU XUMUU

1.1  TIIpaBuna 6e3omacHO pabOTHI B TaOOPATOPUU OPTraHUICCKON XUMHUH
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1.2  Meroasl paboOTHI B 1a0OPaTOpPUN OPraHUYECKON XUMUN

1.3  JlabGoparopnas mocyaa, o00pyaoBaHHUE U TPUOOPHI

2 Pazoen 2. «Memoowl udenmuguxayuu, oUUCMKU U BblOENEHUS OPSAHUYECKUX

COCOUHEHUI»
1.1  Xpomarorpadus

1.2 MeTopl OUMCTKH XUAKUX BemiecTB. [leperonka.

1.3  Meroasl OYUCTKH TBEPBIX BemecTB. Ilepexkpucramnuzanus

3 Pazoen 3. «Cunmes opeanuueckux coeOuneHui»

31 Cunre3ssl
4. 0O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI 3a‘{e]’§HBIX B axanew.

eIMHUIIAX Hacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHasi pa6oTa — ayIuTOPHBIE 3aHATHSI: 0,88 32
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) - -
JlabopatopHsie 3ausTus (J1ao) 0,88 32
CamocrosiTesbHas padora (CP): 1,12 40
KoHTtakTHas camocTosTenbHas pabora 212 0,2
CaMocTOSITeIbHOE U3YUCHUE PA3ICIIOB TUCIUIIIIMHBI ' 39,8

Bua konTposs: 3ayerT
B
Bunst yueOHoI paboThI 3a4ETHBIX B actp. wacax

eIMHUIIAX
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonTakTHas padoTa —ayauTOpPHbIE 3aHATHS! 0,88 24
Jlexrmn (JIek) - -
IMpaktuueckue 3ansarus (I13) - -
Jlaboparopusbie 3austus (J1a0) 0,88 24
CamocrosiTesbHas padora (CP): 1,12 30
KoHTakTHas camocTosTenbHas pabora 0,15

2,12
CaMoCTOsTeTbHOE N3YUYCHHE PA3/ICIOB JUCITUTIIMHBI 29,85
Bua koHTpOJIA: 3a4yeT

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«HaueprareabHnas reomerpus» (61.B.03)

1. Heap AMCHUIUIMHBI. W300pakeHHE aOCTPAKTHBIX MPOCTPAHCTBEHHBIX MOJEIEH,
COCTOSIINX U3 KOMOWHAIIMIA MTPOCTEHUIITIX T€OMETPHUECKUX (DOPM U MX TPOCKIIHIA Ha TUIOCKOCTH,
¥ 00paTHO MO M300PaKEHUIO Ha MIIOCKOCTH MPEACTABIATh 3aJJaHHYIO (JOPMY B IIPOCTPAHCTBE.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyomumu obmmekynbTypasiMu (OK), obmenpodeccuonanpubivu (OITK)
u npodeccuonanbibivu ([1K) komnereHImsAMI:

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIC MaTEeMaTHYECKUE, €CTECTBEHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoii aesrenproctr (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS peIIeHHUs HHXeHepHbIX 3aaau (OITK-
4);
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TOTOBHOCTBIO HCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3allUCsM U MPOTOKOJaM; OQOPMIIATh MPOEKTHYI0 U pabouyr0 TEXHHYECKYIO JTOKYMEHTAllUIO0 B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

CIOCOOHOCTBIO ~ HCHONB30BaTh B NMPO(ECCHOHAIBHOW  JI€ATEIbHOCTH  OCHOBBI
IPOCKTHUPOBAHUS TEXHOJOTHYECKUX ITPOLIECCOB, Pa3pabOTKU TEXHOJIOTMYECKON JOKYMEHTAIUH,
pacueToB M KOHCTPYMpPOBAaHMA JeTajeld, B TOM YHUCIE C HCIOJb30BaHUEM CTAHJAPTHBIX
nporpammHubIx cpeacts ([TK-17);

3HamMb.

- cr1oco0bl 0TOOpaXKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH;

- IPaBUJIA U YCIIOBHOCTH NPH BBIIOJHEHNUH YEPTEXKEH;

- BUJIbl CHMMETPUU T€OMETPUUYECKHUX (UTYD;

- BO3MOKHOCTH IIPUMEHEHUS METOJI0B HaUEePTATENbHON r€OMETPUH JUIsl peLLICHHUSI
(U3UKO-XMMHYECKUX 33134,

ymemo:

- BBITOJIHATD ¥ YUTATh YEPTEKH F€OMETPUUECKUX MOJIENIEeH C yUeTOM JACHCTBYIOIIUX
CTaHJAapTOB;

enadems.

- croco6amMu ¥ MprueMaMu U300paKEHUSI PEIMETOB Ha TUIOCKOCTH.

3. Kpartkoe coep:kaHue I CHUITUHBI

Moayas 1. O6mme npaBujia BbINOJHEHUS YepTesKe.

3nakomcTBO ¢ ocHOBHBIMU ['OCTamu ECK/I. M300pakenue niaockux KOHTYPOB C
COIPSKEHUSIMH, JAEJICHUE OKPYKHOCTH Ha PaBHbIE YaCTH, YKJIOHBI M KOHYCHOCTH. [Ipsimble u
iockocTu. VX n3o0paxkeHue Ha 31ope.

Moayas 2. [IpoentupoBanne reoMeTpuYecKux puryp.

N300pakeHne 3aJaHHBIX TPEXMEPHBIX (opM Ha TuiockocTd. Hanecenue gpopm Ha
iockocTu. M300paxkeHne Moieny Ha TpH MJIOCKOCTH U Ha OJIHY TNIOCKOCTh 110 TEKCTOBOMY
OTHCAHMUIO.

Moayas 3. U3o0paxkenust npeameroB no 'OCT 2.305-2009.

[TocTpoeHne KOHMUECKUX CEUEHHH, pa3pe3oB, aHAIU3 CI0XKHOM (POPMBI 10 peaabHOI
mojenu. [Toctpoenue nmuHuiA epexoaa (JIMHUMA epeceueHus MOBEPXHOCTEH BPAICHHS).

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboTh €IMHNLAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTakTHasi padoTa —ayauTOpPHBbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,67 24
JIabopatopubie padoTs! (JIP) 0,22 8
CamocrosiTebHas padora (CP): 2,67 96
KonTakTHas camocrositensHas paboTa 567 0,4
CamocTosATeTbHOE U3YUYCHHUE PA3ICIOB JUCITUTITMHBI ' 95,6

Bua konTpoJs: 3ader ¢ OlleHKOI - -

B 3agerHBIX B acrp.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexrun (JIek) 0,44 12
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[Mpaktuyeckue 3ausatus ([13) 0,67 18
Jlabopatopusie pabotsl (JIP) 0,22 6
CamocrosiTesibHas padora (CP): 2,67 72
KoHTakTHas camocTosTenbHas pabora 567 0,3
CamocTosTeTbHOE U3YUYCHHE PA3/IeSIOB JUCITUTIIMHBI ' 71,7
Bua koHTpoJIs: 3a4eT ¢ OlleHKOI - -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«BBenenune B cnennajbHocTh» (1.B.04)

1. eap AUCHUIUIMHBI. TIPUOOPETEHHE CTYJACHTAMH 3HAaHUW B 00JIACTM HAyK O
HaHOMaTepHajlaX M HAHOTCXHOJOTMH, HauOoJiee SPKUX JOCTHXKCHHH B ITOM o00macTH,
CTHMYJIMPOBaHHUE WHTEpeca K Oyayliei CrelnaaIbHOCTH.

2. B pe3yabraTre wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) kKoMIeTeHITUAMI:

CIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAnMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCTIOJIb30BAHUIO0 TEXHHUECKOW JOKYMCHTAIlMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM II0
BOMPOCAaM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuro Hoy-xay (I1K-2);

CIIOCOOHOCTBIO HCIONB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

3HamMb.

- HamOoJyiee W3BECTHBIC THITBI HAHOMATEPUAIOB W HAHOCTPYKTYpP, HMX CTPOCHHE U
OCHOBHBIE CBOMCTBA;

- HanOolee ApKUE TOCTMXKEHUSI B 00J1aCTH HAHOTEXHOJIOTUU M XMMHUYECKON TEXHOJIOTUH
HaHOMAaTePHAJIOB;

- UMEIOIIECsS Ha CErOJHSIIHUNA JIeHbh U BO3MOXHBIE B OyIylieM OOJaCTH MPUMEHEHUS
pa3IMYHBIX BUJIOB HAHOCUCTEM M HAHOMATEPHAJIOB B COIIMATIBLHO 3HAUUMBIX 00JIACTSX;

ymemb:

- BHICTh BO3MOXXHOCTH TPUMCHEHHUS HOBBIX HAHOMATEPUAJIOB W HAHOCHCTEM B
pa3IMYHBIX 00JIaCTAX TEXHUKHA U METUIIMHEI;

— OpPUCHTHPOBATHCSA B JIMTEPAType, MOCBSIICHHON NPUMEHECHHI0 HAHOMATCPHUAJIOB WU
HAHOTEXHOJIOTHH;

enademy:

- METOJaMH TIPEICTABICHUS CBEICHHH O CBOMCTBAaX, METOJAX IOJYYEHHUS M 00JacTIX
NPUMEHCHHS HAHOMATEPHAJIOB U HAHOCTPYKTYP B BUJIC YCTHBIX JIOKJIAJIOB U MPE3CHTALINH.

3. Kpartkoe coiep:kaHue U CHUINIAHBI

1BBenenue. Hcropuss pa3BUTHS HAyKd O HaHOMAaTepuaniax W HAHOTEXHOJIOTHH.
[TepcnieKTHBBI HAHOMATEPHAJIOB.

2.YHHUKalbHBIE CBOMCTBa HaHOMaTepuanoB. Pasmepubiii s¢¢exr. Hanowactuisr B
OKpYKarolleu cpee.

3.Metobl BU3yanu3aiuy U aHaIn3a HAaHOMATePHAJIOB.

4 OpraHu3aiysi HayYHbIX HCCleloBaHWW. Bemymiye By3bl M Hay4HbIC OpPraHW3alldU B
00J1acTH HAHOTEXHOJIOTUM W HaHOMAaTepuayioB. [IporpaMMbl pa3BUTHS HAHOTEXHOJIOTHH U
HaHOMAaTEepPHAaJIOB.

5.YraepoiHbie HAHOMATEPHUAJIbI - COBPEMEHHOE COCTOSIHHE U TIEPCIICKTUBBI.
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6. HaHOTEeXHOJI0TMM U HAHOMAaTEPUAIIBI B AJIEKTPOHUKE.

7. Hanomarepuassl 1715 cO3JJaHUs JIEKapCTBEHHBIX CPE/ICTB.

8. MaruuTHble HaHOMaTEPHAIIBI.

9. KoHconuaupoBaHHbIe HAHOMATEPUAIbI.

10. CoBpemeHHbIE KOMIIO3UIIMOHHBIE MaTepHaIbl U HAHOKOMITO3UTHI
11.HaHoCTpyKTYypHUpOBaHHBIE OKPBITHS C YHUKAJIbHBIMHU CBOMCTBAMU
12. Hanomarepuassl AJs peleHus 3KOJIOrMYECKUX IpoOIeM.

4. 0O0beM y4eOHOH JUCIHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
O6masi TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,00 108
KonrakTHasi pa6oTa —ayauTOPHbIE 3aHATHS: 1,33 48
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60
KonTakTHas camocrositensHas paboTa 167 0,2
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITIIMHBI ' 59,8

Bua konTpoJ:

3a4eT ¢ OLEHKOM - -

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboTh eIUHNLAX qacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,00 81
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 1,33 36
Jexnuu (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
KonTakTHas camocrositenbHas paboTa 167 0,15
CaMocTOATEIbHOE NU3YUEHHE PA3eNIOB JUCLUIIINHBI ' 44,85

Bua xonTpos:

3adeT ¢ OLEHKOM - ‘ -

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«/lomosHuTEIbHBIE TiIaBbl pusuku» (b1.B.05)

1. Ieap AMCHMIIMHBI — TIPUOOPETEHUE CTYACHTAMHM 3HAHHWH MO OCHOBHBIM pa3jciiam
(GU3MKKM U YMEHUIO IPUMEHSITh X B IPYTHX €CTCCTBEHHOHAYUYHBIX JUCIMIUIAHAX.

2. B pe3yjabTare u3yYeHHs JHCHMIUVIAMHBI O0YYalIIMiici 1O mNporpamMme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

TOTOBHOCTBIO MPUMEHSTH (hyHIaMEHTAIbHBIE MAaTEMATHIECKUE, €CTECTBCHHOHAYYHbIE U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO HCIOJIb30BaTh B HCCIACIOBAHHSIX M pacueTax 3HAHMS O METOoJax
UCCIIC/IOBaHMs, aHAIN3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MUECKUX M XMMHYECKUX MPOIECccax, MPOTEKAIOMIX B MaTepHajgaXx MPH WX IOJyYeHHH,
obpabotke u moaudukanuu (I1IK-4);

3HAMY:
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- (u3uUecKue OCHOBBI KBAaHTOBOW CTATHUCTUKU (HMCXOJHBIC <«Oa30BbIC» IOJOKCHUS,
OCHOBHbBIC KBAHTOBBIC CTATUCTUYECKUE PACTIPE/ICIICHUS);

- DJIEMEHTHl 30HHOM TEOpPUM TPU TPAKTOBKE PA3IUYHBIX CBONCTB METAJUJIOB,
JUAJIEKTPUKOB U MTOJYITPOBOIHUKOB,

- 0a30Bblc (DU3MYCCKHE TMOHSATHUS O KBAHTOBBIX TEOPHSIX TEIIOEMKOCTH (HA MpUMEpe
KPUCTAUTHIECKUX TEN);

- 3JIEMEHTHhl (PU3UKU TBEPJOrO Tena (MCXOAHBIC MOHATHS O KpUCTautorpaduu, TUMax
KPUCTAJUIMYECKUX  CTPYKTYp;  CBEIEHHMS O  SIBICHMM W KBAHTOBOM  TPAKTOBKE
CBEPXITPOBOAMMOCTH).

ymemb:

- MPUMEHATh HCXOJHBbIC (u3nUeckue (TCOPETHUECKUE) 3HAHUS TIPU PEUICHUU
pod)eCCHOHANIBHBIX 3a]1a4;

- MIPOBOJIUTH OILICHOYHBIC PAcU€Thl U OCYIICCTBIIATH (HAa KAaUECTBEHHOM YPOBHE) aHAJIU3,
HaOJIFOJaeMBIX SBJICHUH.

enademy:

- HaBbIKAMU OOOCHOBAHUS CBOUX CYKIEHHI, YTO CIOCOOCTBYET MPaBMIBHOMY BBIOODPY
METOJMKHU MPOBOJIUMOIO CTYIEHTOM UCCIIEAOBAHUS.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. DeMeHTHI KBAHTOBOMH CTATUCTHKH.

OneMeHTbl KBaHTOBOM cTaThCTUKU. KBaHTOBasg cucTeMa M3 OJMHAKOBBIX YaCTHIL.
[IpyHUIMN TOXJIECTBEHHOCTH OJWHAKOBBIX dYacTull. CHUMMETPUYHBIE U HECUMMETPHUUYHBIE
BOJIHOBbIE (DYHKILIMHU, OIMHUCHIBAIONIME COCTOSHUS TOXKIECTBEHHBIX MHUKpPOYACTUI. Bo30HBI H
depmuonsl. [Ipunnun ITaynmu. KBanToBsie cratuctudeckue pacmnpeaeneHus: boze-DitHmrelina u
depmu- Jlupaka. BeIposkICHHBII 37IEKTPOHHBIN T'a3 B KPUCTAUIAaX (METAJLIBI).

2. MeTajutbl, AUIJIEKTPUKH U MOJYNPOBOJIHUKH ¢ TOYKH 3PEHHUS 30HHOW TEOPHH.

DOHepreTudeckue 30HBI: cratuctuka depmu-llupaka, sHepruss Pepmu. DIEKTPOH B
NEPUOANYECKOM ToJie KprucTasuia: 2 GeKTHBHAS Macca dJIEKTPOHA.

3. JjieMeHThI (PU3NKHU TBEPAOTO TeJA.

dusuka TBEépmoro Ttena (DTT): ompenencHue, CBSI3b C JAPYTMMHU JAMCHUIUIMHAMH,
00BEKTHI U3YUCHUS, KPYT perniaeMbiX 3a1ad. CBs3b ¢ Kpuctauiorpaduend, KpucTaumiohu3nKon u
kpuctauioxumued. KonaeHncupoBanHoe coctosHue. [logxon K omnucaHuio TBEPABIX Tedl.
Crpykrypa kpuctauioB. CumMerpus U (GU3HYECKHE CBOMCTBA KPUCTAUIOB. THIIBI
KPUCTAUTHYECKUX CTPYKTYp (00mias xapakrepucTuka). [IIOTHBIC YNAKOBKU: KyOWUecKas H
rekcaroHajgbHas (Ha KadeCTBEHHOM YypoBHe). I[loHsATHE O CBEpXIpPOBOAUMOCTH (KBAHTOBBIC
NpE/ICTaBJICHUS Ha KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCIHIIMHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh JTUCHUIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
Jlexrmu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,45 16
CamocrosiTesibHas padora (CP): 1,11 40
KonrtakTHas camocrositenbHast pabora 111 -
CamocTosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 40
Bua konTpoJ:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[TonroroBka K sK3aMeHy ’ 35,6
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Bua uToroBoro KOHTpOJIA: IK3aMeH

B 3auerHbIx B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 0,89 24
Jexmuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus ([13) 0,45 12
CamocrosiTesibHas padora (CP): 1,11 30
KonTakTHas camocTosTenbHas paboTa 111 -
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 30
Bua xonTposs:
DK3aMeH 1,0 27
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,3
[ToAroTOBKa K SK3aMEHY ’ 26,7
Buja uTOroBOro KOHTPOJISA: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
CAHAJTMTHYECKAS] XUMHS U (PU3NKO-XHMHUYECKHE MEeTOAbI aHAJIN3A JIUISI
MaTepHaJIoBeleHUs M TexHoJoruu matepuaios» (b1.B.06)

1. Ieab AHCHMIUIMHBL TPHOOPETEHHE 00YYAIOIIMMHUCS 3HAHUI 110 OCHOBHBIM TPYIIIaM
METOJIOB XHMHYECKOTO aHan3a, Hauboyiee IUPOKO MPUMEHSEMBIX B IPOMBIIUICHHOCTH H
UCCIIeI0BATEIbCKOM paboTe, a TakKe KOMITETEHIUH, HEOOXOMMbIX XHMHUKaM-TEXHOJIOTaM BCEX
CHEIUATLHOCTEH IS pellieHHs KOHKPETHBIX 33[a4 XUMUIECKOTO aHaJIH3a.

2. B pe3yjabTare u3yYeHHs JHCHMIUVIAHBI O0YYalIIMiici MO mNporpamMme
0akaJlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM IEITEIbHOCTH 3HAHHS O MMOIX0/1aX U
METOJlaX MOJYyYCHHs PE3YJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCIICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSTh (DyHIAMEHTAIbHBIE MATEMATUYCCKUE, ECTECTBCHHOHAYYHbIC U
o0rIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoii aesrenproct (OITK-3);

CIIOCOOHOCTHIO HCIOJIb30BaTh B HCCIACIOBAaHHMSIX M pacueTax 3HAHHS O METOoJax
UCCIIeIOBaHMs, aHaAIN3a, AMAarHOCTHKH W MOJEIMPOBAHUS CBOWCTB BEIIECTB (MaTepHaioB),
GU3MYECKUX M XMMHYECKUX MpOIeccax, MPOTEKAIOIINX B MaTepHaiax MPH WX IMOJyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HQMb. - OCHOBHBIC TIOHSTHS, TEPMHHBI, METOAbl M TPUEMbl Ka4eCTBEHHOIO W
KOJIMYECTBEHHOTO XHMUYECKOTO aHaIN3a, TEOPHUIO XUMHYECKUX U (PU3UKO-XUMUIECKUX METOIOB
aHaJIM3a, IPUHIUITBI pa00Thl OCHOBHBIX TPUOOPOB B (PU3MUKO-XUMHUYECKAX METOIAX;

yMembp. - TIPAMEHSTH MPHOOPETECHHBIE MPAKTHYECKUE HAaBBIKM B MPO(ECCHOHATBHOM
JICITEIbHOCTH JIJIsl PEIICHHUsST KOHKPETHBIX 3a/ad; BJAJCTh. MOHMMAHHEM IeJicii U alropuTMOB
XMMHYECKOTO aHajM3a, CII0CO0aMH PEIICHUS aHATMTHYECKHX 3a/1ad, OIECHKONW BO3MOKHOCTEH
Ka)XJI0T0 METOJIa aHaJIk3a, OCHOBAMH METPOJIOTHYECKON OIICHKU PE3YJIbTATOB KOJHUECTBEHHOTO
XMUMHYECKOTO aHaJIN3a,

grademy. - TOHUMAaHHEM IleJied W aJrOPUTMOB XHMHUYECKOTO aHallu3a, CIOoCo0aMu
pEIICHNS aHATUTHYECKUX 3a/1a4, OICHKON BO3MOKHOCTEH KaK0r0 METOJa aHaln3a, OCHOBAMHU
METPOJIOTHYECKOMN OI[CHKH Pe3yIbTaTOB KOJHUECTBEHHOIO XMMUYECKOTO aHAIIN3a;

69




umemsv npedcmasnenue - O €IUHOW JIOTUKE XUMHMYECKOI'O aHaju3a, 0 MHOrooOpa3uu
METO/JI0B XMMHMYECKOTO aHajiu3a M O KOHTPOJE KayecTBAa pe3yJbTaTOB KOJWYECTBEHHOI'O
XUMHUYECKOI0 aHaJu3a.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI
Pa3znea 1. UnenTnduxanus MOHOB 3JIeMEHTOB B PAaCTBOpax

1.1 Benenue B COBPEMEHHYIO aHATUTHIECKYIO XUMUIO.

AHanmuTh4YecKass XUMHUsI KaKk OCHOBA METOJIOB M3YYECHHS U KOHTPOJS XUMHUYECKOIO COCTaBa
BEIIECTB B MaTepHabHOM IPOU3BOJCTBE, HAYYHBIX HCCIEIOBAHUIX, B KOHTpOJIE OOBEKTOB
OKpy’Karomien cpensl. Buapl anammza. DIEMEHTHBIH, MOJEKYISPHBINA, (a30BbIA U H30TOIHBINA
aHanu3. KonnuecTBeHHBIM M KaU€CTBEHHBIM aHAIN3 OPraHMYECKUX U HEOPIaHUYECKUX BEILECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHalu3a, MX B3aHMMOCBSI3b, COOTHOLICHHE H
IpUMEHEHNE. AHAIUTUYECKUA CHUTHAJl KAaK HOCUTENb KAYEeCTBEHHOW M KOJIMYECTBEHHOU
uHpopmanuu o6 oobekTe aHanu3a. [loctaHoBKa aHATUTUYECKON 3a7auil. AJTOPUTM NPOBEICHUS
aHajgm3a. OTOOp CpemHel MpoObl, MOATOTOBKA MPOOBI K aHAN3y, U3MEPEHHUE aHATUTHYECKOTO
CUTHaJIa U €r0 METPOJIOTMYecKas OIEHKA, pacueT pe3yJbTaTOB aHAIM3a U UX MHTEPIpPETaLUs.
[Ipumeps! pemieHus 3a1ad aHAIUTHYECKOTO KOHTPOJS B XMMHUYECKON TEXHOJOTHH, B aHAIU3E
00BEKTOB OKpYKarowei cpeabl U aAp. [IoHATHS 0 COBpeMEHHBIX METO/IaX 3JIEMEHTHOTO aHalln3a:
ATOMHO-OMHUCCHOHHBIN aHaIW3, aTOMHO-a0COpPOITMOHHBIM aHalu3, PEHTICHO(IYyOpECIeHTHBIN
aHaJIu3.

1.2 Cnenuduika 3a1a4 aHATUTHIESCKON XUMHH.

OcHOBHBIE TepMHUHBI aHamUTHYecKoW xumuu. OOHapyxkeHue. OnpeneneHue. AHaIus.
AHaIMTHYECKHE XUMUYECKHE PEaKIHUHM KaK OCHOBA XMMHUYECKOro aHanu3a. KauecTBeHHbIE U
KOJIMYECTBEHHBIC aHATUTHYECKHE XUMUYECKUE peakiuu. TpeOoBaHUs, MPEABSIBISIEMbIC K HUM.
Crnemudurka aHATMTHYECKUX PEaKIMi, MCIOJIb3yeMbIX B aHanmu3e. AHamuTudeckas Qopma u
AHATUTUYECKUE TPHU3HAKU. AHAIUTHYECKUE pEaKIUuH ¢  aHATUTHYeCKHe  J(PQEKTHI.
XapakTepUCTUKM  QHAIMTHUYECKUX  PEaKIUil: YyBCTBUTEIBHOCTb, n30MpaTeIbHOCTh
(cenextuBHOCTB). ['pymmoBbie, 0OIIKe, YaCTHBIC, XapaKTEPHbIC U CHEHU(DUICCKHE PEaAKIIUU.
[TyTu noBeIIEHUS N30MPATEIBHOCTH M YyBCTBUTEILHOCTH aHATUTUYECKUX PEAKIIUH.

1.3 XuMudeckue paBHOBECHS B TOMOTEHHBIX M T€TEPOTEHHBIX CUCTEMAaX, IPUMEHSIEMBIX
B QHAJIUTUYECKON XUMUHU.

OCHOBHBIC THIBI PEAKIUN, MPUMEHICMBIX B aHAIUTHYCCKONH XuMUHM (OCaKICHUS,
KHCIIOTHOOCHOBHBIE, KOMIUIEKCOOOPa30BaHMUs, OKUCICHUSA-BOCCTaHOBICHUS). COCTOSIHUE HOHOB
AJIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHS  AQHAIUTHYECKUX  PEAKIUM:
TEPMOJMHAMUYECKNE, KOHIICHTPALMOHHBIE, YCIOBHbIE. (DAKTOPHI, BIUAIOIIME HA XMUMHYECKOE
paBHOBecue  (KOMIUIEKCOOOpa3oBaHHE, O0pa3oBaHME  MalOPACTBOPHMBIX  COCTUHEHHIA,
W3MEHEHUE CTENEHU OKHCIEHUS ONpPENEIseMOr0 HOHA, BIMSHUE IPUPOJBI PACTBOPHUTEI,
WOHHOM CHJIbI, TEMIIEPATyPhl, COCTaBa PacTBOPA).

PaBHOBeCHMsT B AaHAJIUTHYECKM BaXXHBIX MPOTOJUTUYECKUX CcHUCTeMax. KOHCTaHTHI
KHCIIOTHOCTH U OCHOBHOCTHU. Y paBHEHHUs MaTepuaibHOro OanmaHca. Berancnenue pH pactBopoB
KHCJIOT U OCHOBAaHWW Pa3IMYHOM CHIIBI, CMECEH KHCIOT M OCHOBaHWU. bydepHbie pacTBOpHI,
UCTIOJIb3yeMbIe B XMMHYCCKOM aHajmM3e. UX cocraB, cBoiictBa (OydepHas eMKOCTh, 00JacTh
OydepupoBanus), pacyer pH, mpuMeHeHUE B aHATUTHYECKON XHMUH.

AHaIUTUYECKHE  PEAaKIMH  KOMIUIEKCOOOPa30BaHMsI,  OCAKICHUSA,  OKUCIICHUS-
BoccTaHOBJIeHMs. OO1ue, CTyrneH4YaTble U YCIOBHbIE KOHCTaHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coeauHeHui. lcmonp3oBaHME pEaKUUHA KOMIUIEKCOOOpa3oBaHUs B AHAIMTHYECKOM XUMHHU
(oOHapyxeHHEe M KOJMYECTBEHHOE OIpEACICHUE, MacKupoBaHue). Mcmosib30BaHUEe peakIuii
OCaXJICHUSI B AaHAIUTHUYECKMX uensax. KoHCTaHTa paBHOBECHS pEAKIUNA  OCaXKICHUS-
pacTBopeHus; paKTOpHl, BIUAIONINE Ha paCTBOPUMOCTh OCaJIKoB. PacueT ycrnoBuil ocaxxkaeHus u
pactBopeHusi ocagkoB. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE paBHOBecHs. CTaHIAPTHBIM U
peaIbHBII OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC TIOTEHIIAATIBI.

Xumuueckue U PU3NKO-XUMHUYECKUE CIIOCcOOBI onpenenenust pH pactBopoB. PaBHoBecus
AQHAIUTUYECKUX PEAKINI KOMIUIEKCO0Opa3oBaHus U ynpasiieHue uMu. DaKkTopsl, BIUSIONIUE Ha
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HaIpaBJICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii. KoHcraHTa paBHOBecus U ee
XUMHKO-aHAJTUTHIECKOE 3HaueHne. PacueT k03 (HUIIMEHTOB MOOOYHBIX PEaKITHA.

1.4 KavecTBeHHbIE M KOJMYECTBEHHbIC AHATUTUYECKUE PEAKIMH C OPraHUYEeCKUMU
AQHAIUTUYECKUMU peareHTaMy B aHAIN3€ HEOPraHUYECKUX BEILIECTB.

Oprannueckue aHanurndeckue peareHtsl (OP). Knaccudukarnus OP mo tumy peakuunii ¢
HeopraHuyeckumMu uoHamu. KommekcooOpasyromme OP u  crpoeHMe WX  MOJICKYII:
(GYHKIIMOHATBHO-aHAIUTAYECKAsT W aHATUTHKO-aKTWBHas  rpynmnbl. OcoOeHHOCTH U
npeumyiecTBa ucnosb3oBanus OP, obnmactu nmpumeHeHus. JJOMOJIHUTETBHO: TEOpUsl ACHUCTBUS
KoMmIuiekcoooOpasytommx OP, yder monHoro coctossuus OP u metamna. ['mmore3a aHanoruit u
MpakTUYECKUE BbIBOJBI M3 Hee. [Ipupoma xumudeckod cBsizu B kKoMmiuiekcax OP ¢ nonamm
METAJIJIOB U €€ TPOSBICHHE B I[BETHOCTH KoMmIuiekcoB. Peakmuu OP ¢ xpomodopHBIMU
37eMeHTaMU. VIHTEHCUBHOCTh OKPAcKM aHATUTHYECKUX (OPM M MHTEHCHUBHOCTH IOTJIONICHHUS.
Hcnonb3oBanue peakiuii OpraHndeckux peareHToB B POTOMETPUIECKOM aHAIH3E.

Pasznea 2. KoinyecTBeHHBIH XMMHUYECKHIT AaHAIN3

2.1 TpuHIMIBL ¥ 337291 KOJTHMYECTBEHHOTO aHAIH3a.

Krnaccudukanus MeTosoB KOJIMYECTBEHHOTO aHain3a. TpeOoBaHUs, MpeabsIBIseMble K
XUMUYECKUM PEAKIUsIM B KOJIMYECTBEHHOM aHAJIM3€. JTallbl KOJIMYECTBEHHOTO OINPECICHUS.
XapakTepucTuka pe3ylabTaToB KOJWYECTBEHHOIO XHUMHUYeckoro aHamuza. OnpeneneHue
CONlep’KaHUsl BeIIecTBA B pacTBOpe, pacdeTHble ¢opmynbl. CrmocoObl MpeacTaBlIeHUs
pe3ynbTaToB aHanu3a. TecTbl Ha BBISIBICHHE CUCTEMAaTHMYECKHUX IMOTPEHIHOCTEH B pe3ysbTarax
KOJINYECTBEHHOT'0 XUMHUYECKOro aHanu3a. [Ipo6ooTdop u npoOomnoaAroToBka.

2.2. Tutpumerpruueckuii aHamu3. TUITBI peaKIui, UICTIOJIb3yEeMbIX B THTPUMETPUH.
TpeGoBanusi, MPeAbABISEMBIC K HUM.

[Ipunnun TtutpuMerpuu. TuTpoBanwe u ero dtambl. ['paduueckoe wu3o0pakeHUE
npoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHMS, UX BUIbl. CKaYOK Ha KPUBOM TUTPOBAHUS, TOUKA
skBuBajeHTHOCTH (T.D.) M kKoneunas touka TurpoBanus (K.T.T.). IlepBuuHbIlE ¥ BTOPUYHBIC
cTaaapThl. [IpreMbl TUTPUMETPHUUECKOTO aHaIM3a. NpsMOe U O00paTHOE TUTPOBAHME,
KOCBEHHBbIE MeETONbl. THUIBl peakiuii, HCIOIb3yeMbIX B THUTPUMETPUUYECKOM aHAJHU3E,
TpeOOBaHUS, IPEABSIBISIEMBIC K HUM.

JIomOTHUTENBPHO: HWHCTPYMEHTAJIbHBIE MeToAbl uHaukauuu T1T3. IloTeHnmoMerpuueckoe
tuTpoBanue. Meron I'pana. [lpyrue crnocoObl yCTaHOBJIEHUS! KOHEYHON TOUKU TUTPOBAHUSI.

2.3.Peakiun HeWTpain3aluy B KOJMUYECTBEHHOM XUMHYECKOM aHaJIn3e.

Meroabsl  KUCIOTHO-OCHOBHOTO  TUTpoBaHMs. CyHIHOCTb METOJla  KUCIOTHO-OCHOBHOTO
TUTpOoBaHusA. KpuBbIe KUCIOTHO-OCHOBHOI'O TUTpOBaHUs. PacueT u mocTpoeHne TeopeTHuecKux
KPUBBIX THTPOBAHMSI CHIIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTONHTOB. DAaKTOPHI, BIUSIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUs. (CrocoObl YCTaHOBIIEHUS
KOHEYHOUM TOYKU TUTpOBaHUS. KMCIOTHO-OCHOBHBIE MHIUKATOPHI, HHTEPBAI MEPEX0/la OKPACKU
WHIUKaTopa, mokas3arens tutpoBanus (pT). [IpaBuimo BbIOOpa MHIAMKATOpa Ui KOHKPETHOTO
ciyyass  TuTpoBaHus.  [IpakTudeckoe  MpPUMEHEHHME  peaklUMid  KUCIOTHO-OCHOBHOT'O
B3aUMOJIEUCTBUS. [lOTEeHIIMOMETpUYECKOE TUTPOBAaHWE HA OCHOBE PEAKIUid KHUCIOTHO-
OCHOBHOT0 B3auMo/jieiicTBUsl. IHIMKATOpHBIE OTPEIIHOCTU U UX OLICHKA.

2.4, AHaIMTHYECKHE PEaKIMi KOMILIEKCOOOpa30BaHUsI M OCAKICHHS B KOJTMYECTBEHHOM
XUMUYECKOM aHaJIn3e.

Hcnonb3oBaHne KoMIUIEKCOOOpa3oBaHUS B XMMHYECKOM aHanuie. Heopranuueckue u
opraHuyeckue Jauranjabl. KoMIiekcoHsl U MX CBONCTBA. Y CIIOBHbIE KOHCTaHThl YCTOWUYMBOCTHU
KOMIUIEKCOHATOB M MX MpaKTHYecKoe Hcrojb3oBaHue. OOOCHOBaHHE BbIOOpAa ONTHUMAaJIbHBIX
YCIIOBHM  KOMILJIEKCOHOMETPUUECKOT0 TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOTO
TuTpoBaHus. DakTOpbl, BAUSIONIME HAa BEIWYMHY CKauka Ha KPHUBBIX TUTpoBaHUA. CrocoObl
ycranosnenust T.9. u K.T.T. MeramioxpoMHble WHAMKATOPbI, IPUHIMIT UX JeicTBUsA. Bbibop
UHAMKATOpa ISl KOHKPETHOTO Cilydash TUTPOBaHUSA. AHATUTHYECKHE BO3MOKHOCTH MeETOojia
KOMILIEKCOHOMETPUYECKOTO TUTpOoBaHus. [[pMeHeHne KOMIJIEKCOHOB B AaHAIMTUYECKOU XUMUU
B KayecTBe MacCKHPYIOIIUX areHToB. [Ipumenenue XUMHUYECKHUX peakuuit
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KOMILIEKCOOOpa3oBaHuss B (OTOMETPUYECKOM aHaJIM3€, B METOJE KOHAYKTOMETPHUYECKOTO
TUTpOBaHUA.  Peakumm  ocaxaeHHs B KOJMYECTBEHHOM  XUMHYECKOM  aHallu3e.
I'paBumerpuueckuii ananu3. Teopernueckoe 00OCHOBaHME BbIOOpA ONTHUMAIBHBIX YCIIOBHM
OCAXKICHHSI KPUCTAIMYECKHX M aMOpHBIX ocaakoB. lIpuMeHeHHMe XUMHYECKMX peakuui
OCaXJIEHUSI B METOJE€ MOTEHIIMOMETPHYECKOT0 TUTPOBAHMS, B METOAE TYypOMIUMETPHH.
OcCOoOeHHOCTH peakInii KOMILIEKCOOOpa3oBaHus (XenarooOpa3oBaHHs) HOHOB METAIJIOB C
OATA. OcagutenbHoe TUTPOBAHUE.

2.5. Ananmutuyeckue peakiUu OKUCICHHUS-BOCCTAHOBJICHHS B  KOJIWYECTBEHHOM
XUMHUYECKOM aHaJIH3E.

OKHCANTENbHO-BOCCTAHOBUTEIbHAS PEAKIUs W  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHman. KoOHCTaHTBI paBHOBECUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Bribop
TUTPAHTa U ONTUMAJIBHBIX YCIOBUN TUTpoBaHUA. KpuBble OKHCIUTETHLHO-BOCCTAHOBUTEIHHOIO
TuTpoBaHus. DaKkTOPHI, BIUSIONIME HA BEIMYMHY CKadyKa Ha KPUBOH TUTpoBaHUs. MHIuKanus
KOHEYHOM TOYKM THUTPOBAHHUS XMMHYECKUMHU U  (PU3UKO-XUMUYECKUMHU  METOJIaMH.
IIepmanranaromerpus. XapakTepucTuka MeToa. Ycenosus [IPOBEICHUS
NepPMaHTraHATOMETPUUYECKUX orpeeNeHu . Bemiectna, orpeziesnsieMble
IIEPMAHraHATOMETPUUECKUM MeToJoM. JlocToMHCTBa M HemocTaTku Mmeroaa. Monmomerpusi.
XapakTepucTuka METOJa, YCIIOBUSl MPOBEACHUS HOJOMETPUYECKOTO OMNPEJCIICHUs BEIIECTB.
HocTronHncrBa m Henmocrtatku Metona. [IpumeHeHHe peakuuil OKHUCICHUS-BOCCTAHOBIICHUS B
METO/I€ MOTEHIIMOMETPUIECKOT'O TUTPOBAHUS.

2.6. NonooO6meHHast xpomatorpadus B KOJTMYECTBEHHOM XMMUYECKOM aHaJIM3e.

TpeOoBanusi, mpeabsABIsieMble K peakiusiM HOHHOro obmeHa. M3orepma uoHHOrO
oOmeHa. BbiOop onTUManbHBIX YCIOBHM MOHOOOMEHHOTO pasfesieHus BemiecTB. [IpuMeHenue
MOHOOOMEHHOM Xpomatorpaduu B aHAIUTUYECKON XMMHHM OPraHMYECKHUX W HEOPTraHUYECKHX
COEIMHEHUI. pa3/ieJIeHUEe, OUUCTKA, KOHIIECHTPUPOBAHUE U T.1.

Paznen 3. BBeneHue B pU3NKO-XUMHUUYeCKHe (MHCTPYMEHTAJbHbIE) METOAbI AHAJIHN32

3.1. ®XMA —cocTaBHas 4acTh COBPEMEHHOM aHAIIMTHYECKON XUMHUHU.

Knaccudukanus GU3nKo-XMMUYECKUX METOOB aHadu3a. AHAIMTHUYECKHN CHUTHAT Kak
uHpopMaTUBHA (QYHKIHUS COCTaBa BEUIECTBA M €ro KosndecTBa. [IpuMepsl aHATUTHYECKHX
CUTHAJIOB U UX u3Mepenuii B ODXMA.

3.2.MeTpoioruieckre OCHOBBI aHATUTUIECKIX METOJIOB.

OCHOBHbBIE aHAJTUTHKO-METPOJIOTHYECKUE XapaKTEPUCTUKH METOJOB U Pe3ylbTaToB
aHaJM3a, CIOCOOBI WX OIEHKH: Tpefen OOHapyxeHUs, KOIPQPUIMEHT YyBCTBHUTEIBHOCTH,
HIOKHSIST M BEpXHsS TpaHHIla Juana3oHa ONpeNeNseMbIX COAEpKAHHM, CEeIeKTUBHOCTD,
NPEIU3HOHHOCTh B YCIOBHUSX CXOIUMOCTH (IIOBTOPSEMOCTH) W  BOCIIPOU3BOIMMOCTH,
PaBUIBHOCTB, IKCIpeccCHOCTh. O000meHnbIie cBeaenus o [OCT P UCO 5725 (2002).

3.3. O0mias xapakTepUCTHKA CIEKTPAIbHBIX, HJIEKTPOXUMUYECKUX U XpOMAaTOrpaduyecKux
MEeTOOB aHanu3a. lIpeacraBieHue o (QOTOMETPUYECKUX, MOTEHUOMETPHUYECKHX METOoAax
aHan3a ¥ HOHHO-0OMEHHOH XpoMaTorpaguH.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,45 16
Jlaboparopusbie 3ausTus (J1ad) 1,33 48
CamocrosiTesibHas padora (CP): 2,22 80
KoHTakTHas camocTosTenbHas pabota 227 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3/ICSIOB JUCITUTIIMHBI ' 79,8
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Bua xonTposs:

3a4eT ¢ OLEHKOM - -

B 3a4eTHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jlexrun (JIek) 0,45 12
Jlaboparopusbie 3ausTus (J1a0) 1,33 36
CamocrosiTesibHas padora (CP): 2,22 60
KoHTakTHas camocTosTenbHas pabota 227 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/ICIIOB JUCITUTIIMHBI ' 59,85

Bua xonTposs:

3a4eT ¢ OLEHKOM - ‘ -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«®u3nKka KOHAeHCUPOBaHHOTO cocTosiHus (B1.B.07)

1. Heap AMCHMIUIMHBI - TPUOOpPETEHUE CTYJICHTaMU 3HAHWW 110 OCHOBHBIM pa3ieiiam
(GUBHUKY U YMEHHIO TIPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicssi mo mnporpamme
0akajaBpHaTa q0JIKEH:

Obnaoams cnenyromumu  o6mekyasTypabiMa  (OK), ob6menpodeccnonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM IETETFHOCTH 3HAHUS O IMOAX0aX U
METOJIaX TOJYYCHHS DPE3yIbTaTOB B TEOPETHUECKUX W DKCIEPUMEHTAIBHBIX HCCIETOBAHMSIIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMS, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIIECCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKHUX MpOIeccaX, MPOTEKAMIIUX B MaTepHaliax NpH HX MOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

3Hamb.

- OCHOBBI (PU3UKHU KOHJICHCUPOBAHHOTO COCTOSIHHUS;

- cMbIcn (DyHIAMEHTaJIbHBIX (PU3UYECKUX 3aKOHOB, TPUHIUIIOB W IOCTYJATOB; HX
(bOpMYITUPOBKH M TPAHULIBI TPUMEHUMOCTH,

- CBSI3b IIUPOKOTO Kpyra (U3NYECKHUX SBICHHU ¢ (yHIAMEHTAILHBIMU TPUHIMIIAMH U
3aKoHaMH (pHU3UKH,

- OCHOBHBIE METOJIbI PEIICHHS 33/1a4 TI0 ONMCAHHIO (PU3HUYECKUX SIBICHUH;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3MUECKOTO IKCIICPUMEHTA,

ymemb:

- IPUMEHSTHh TEOPETHUUECKHUE 3HAHUS M IKCIIEPUMEHTAIbHBIC METOABl UCCIEAOBAHUS TIPU
pemeHnn mpohecCHOHATBHBIX 3a]1aY;

- IPOBOJUTH PACUEThI, OCYIIECTBISTh AHAU3 U HA OCHOBE ATOTO JIeNaTh 000CHOBaHHBIC
BBIBOJIBI,

- aHaJTM3UPOBATH PE3YNILTATHI HAOIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB U TIPUHIIMIIOB (PH3UKH;

- OmpeneisaTh XapakTep (U3NYECKUX IMPOIECCOB MO KOMIUIEKCY 3KCIEPUMEHTaTbHOU
nH(popMaIuu Mpu moMon rpaduKoB, TabIUIl U ypaBHEHUH,
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- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 HH(POPMALIUIO B
YCTHOM M MHCbMEHHOHN (pOpME, B TOM UYHUCIIE C UCHOJIB30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUH,

enadems:

- HaBBIKAMU PA0OTHI C IUPOKUM KPYTOM (pU3HUecKuX mpuOOpOB U 000PYLOBAHMS;

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHHUI U BHIOOpa METO/1a UCCIIEIOBAHUS.

3. Kpartkoe coep:kaHue I CHUITUHBI

1.Bsenenne.

Heo6xoauMocTh KBaHTOBOTO MMOAXOJAa NPU M3Y4YEHUH (U3UKH KOHJCHCHPOBAHHOTO
COCTOSIHUSL.

2.271eMeHTHI KpucTaiorpaduu.

Tumnel cMMMETPUM B KPUCTANIMYECKUX CTPYKTYpax U UX PACIPENCICHUE 110 CUHTOHUIM
(uamexcel Muepa). AHH30TPONHST KPHCTAUIMYECKUX CBOWUCTB  (KUIKHE KPHCTAILIBI,
nosuMepsr). Kiaccudukanus TBEPABIX TEJ MO XapaKTepy CHJI CBSI3H W THIIAM KPUCTALTHYSCKUX
cTpykryp. Ileproanueckue GyHKUUU Ui TPAHCIALMOHHBIX BEKTOpoB. OOpaTHas pemérka u eé
CBOMCTBa, OOBEM OSIEMEHTAPHOM SYCHKHM O0OpaTHON pEmETKH. 30HBI bputosHa.
HecoBepmieHCTBO 1 JedeKThl KPHCTAIMYECKOW pemeéTku. TemnoBble W pagualnioOHHbIE
ne(hEeKThI, TUCTOKAIUH.

3. DNeMeHThI CTaTUCTUYECKOH (PU3MKH KOHACHCUPOBAHHOTO COCTOSHHS.

TepMoaguHAMUYECKM U CTAaTUCTHYECKUM TOAXOJIbBl B  HU3YYEHHHM  COCTOSIHHI
MaKpOCHCTEM. OJEMEHThl TEOpPHUH YIPYTOCTH, TEH30pbl jAedopMalvii ¢ HANpsHKEHUH.
BBIpOKI€HHBIE M HEBBIPOKJICHHBIE KOJUIEKTUBBI, MX CBSI3b C KJIACCHYECKOW M KBAHTOBOM
CTaTHCTUKOW. YHMClia KBAaHTOBBIX COCTOSIHHM JUISi MHUKpPOYAcTUIl. Mojaenb raza CBOOOIHBIX U
HE3aBUCHUMBIX JJIEKTPOHOB M 0030HOB. BnusHue Ttemmeparypsl Ha pacnpeaencHue Pepmu-
Mupaka. Breipoxnennsie ®@epmu u boze rasel. Knaccuueckue M KBAaHTOBBIE JKHUIKOCTH.
CepxtekyuecTh. [IpaBuia CTaTUCTHYECKOTO  yCpeAHEHHUS  (PU3MUYECKMX BEJIMYUH B
KJIACCHUYECKOM U KBAaHTOBBIX cratucTukax. @opmysna [lnanka i 4€pHOro U3inydyeHus.

4 3oHHas Teopus TBEPABIX TEl.

VpaBuenune Ilpeaunrepa B nepuoaumyeckoMm mnoreHuuane. @Dynkiuu  bioxa.
OHEPreTUYecKrii  CIEKTp SJIEKTPOHOB B KpHUCTaUle. JHEPrusi W MoBepxHOCTh Depmu.
O¢ddexkTrBHAasT Macca DIEKTPOHOB M JBIPOK B  BaJCHTHOW 30HE IOJYNPOBOJHMKA.
JucnepcuonHble 3aKOHBI. MeTallibl, MOIYNPOBOAHUKH, TUAIEKTPUKNA C TOUKU 3PEHUS] 30HHOU
TEOpUHU.

5. DneMeHTapHbIE BO30YKICHUS B TBEPBIX TEJaX.

Knaccudukanus snemMeHTapHBIX BO30YXIEHHH B KprucTayutax. KoHLenms KBa3nuacTHIL.
Bpems xu3HU 37€MEHTAapHBIX BO30YXKIAEHHI: (JOHOHOB, IJIA3MOHOB, SKCUTOHOB, MarHOHOB U
noJsipoHOB. [Ina3mennsle konebanus u mia3MoHbl. CKHHA (G (EeKT.

6./lnHaMKKa KpUCTATUTMUECKOU PEIIETKH.

KBaHTOBBIN XapakTep KojeOaHW KpUCTATHYECKOW peméTku. VMmyabc U sHeprus
dbononoB. Heynpyroe paccesnrne (HOTOHOB, pEHTTEHOBCKHX JIydel U HEHTPOHOB Ha (hOHOHAX.
Konebanus B peméTke, COCTOSIIEH U3 0OIMHAKOBBIX aTOMOB.

Pem€Tka ¢ AByMs pa3iMYHBIMM aTOMaMy B KPHUCTAJUIMYECKOM MPUMUTHBHOW SUYECHKE.
®opmyna [lnanka a1 GOHOHOB.

7. TenoBbIe CBOMCTBA KOHJIGHCUPOBAHHBIX CpeE.

Ternoémkocts TBEpHOro Tena. OOGIacTH HU3KUX M BBICOKUX TeMmepaTyp. TermoéMKocTh
3JIEKTPOHHOTO ra3za. AHMapMOHUYECKHE B3aUMOJECHUCTBUSA B KpHUCTauiax. TenaonpoBOAHOCTb
TBEPABIX Tell. TerioBoe conporusieHue peméTku. [lponeccrsr nepedpoca. JedhekTsl pemérku u
UX BIMSHHE HA TEIUIONPOBOAHOCTh. TeIIONPOBOTHOCTh TUAJICKTPUKOB  (pernérodHast
TEIJIONPOBOAHOCTH). TeIIONPOBOHOCT METAJUIOB M CIIABOB B OOJIACTH BBICOKMX M HH3KHX
TEMIIEpaTyp.

8.0nexTpuueckne CBOWCTBA KOHACHCUPOBAHHBIX CPE.
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PaBHOBecHOE COCTOSIHME JJIEKTPOHHOTO ra3a B IMPOBOAHHKE. Jpeild IeKTpOHOB MOJ
JeIICTBHEM BHEUIHEro AJIEKTpUYeckoro noisi. BpeMs penakcanuu u [yiHa cBOOOJHOTO mpodera
AJIEKTPOHOB. DJIEKTPONPOBOJIHOCTh HEBBIPOKICHHOTO M BBIPOXKACHHOTO AJIEKTPOHHOI'O Ta30B.
3aBUCUMOCTD MOJBHKHOCTH HOCUTENEH 3apsAia OT TEMIIEPATypbl. DIEKTPOIPOBOIHOCTh YUCTHIX
METaJIOB. JIEKTPONPOBOJAHOCTh METAJUIMYECKUX CIUJIaBOB. SIBJIEHHE CBEPXIPOBOJAUMOCTH.
[I{enn »HEPreTHYECKOro CHEKTpa 3JIEKTPOHOB IPOBOJMMOCTHM B CBEPXIPOBOAHMKE. Teopus
cBepxmpoBoaumocti bapanna-Kynepa-Ilpuddepa (BKLI-reopus). OO6pa3zoBaHue IEKTPOHHBIX
nap Kynepa. BiusiHue BHEIIHMX TOJIEW HAa CBEPXIPOBOJIAIIECE COCTOSIHUE MPOBOJHUKA. Teopust
I'musOypra-Jlannay. KBanroBanue noroka B cBepxnpoBogHukax. Ipdext [xozedcona.

9. MarauTHbIE CBOMCTBA KOHJCHCUPOBAHHBIX CPEI_.

MarautHoe mojJe B MarHeTukax .MarHuTHBIE  CBOiicTBa atoMoB. OpOUTANIBHBIH,
CIIMHOBOM W  pEe3yNbTUPYIOLIMA MAarHAUTHBIE MOMEHTBI aTOMOB, MX KBAaHTOBAaHHE.
Knaccudpukanuss MarHUTHBIX MarepwaioB. JnamarHeTusMm, WHIYIWPOBAHHBI MarHUTHBINA
MOMEHT aroma. MaruuTHas BOCHPUUMYHUBOCTh JUANIEKTPUKOB. KBaHTOBas pupoa
napamarieru3ma. [lapamaraeTusm 37eKTpoHHOTO ra3za. KBanToBas npuponaa ¢peppomMarHeTusma,
criiHOBBIE BOJHBI. OOMEHHOE B3ammojelicTBe W (peppomarHeTusM. [[omMeHHass CTPyKTypa
(deppoMarHuTHBIX Tell. AHTU(EPPO-MarHeTU3M U PeppUTHI.

10. 3axntouenue.

Tennenuu pa3BUTHS U IPOOIEMBbI PU3UKH KOHJICHCHPOBAHHOTO COCTOSHUS.

4. 00beM y4eOHOH JUCIHIINHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHoI paboThI eAMHMIIAX yacax
O0uIas TPy10eMKOCTh THCHHILUIMHBI 110 Y4eOHOMY IUIaHY 50 180
KonrakTHasi pa6oTa —ayauTOpPHBIE 3aHATHSI: 2,22 80
Jlexrun (JIek) 0,89 32
Jlaboparopusbie 3austus (J1ad) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,44 16
CamocrosiTesibHas padora (CP): 2,78 100
KonTakTHas camocrositensHas paboTa 278 0,2
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHBI ' 99,8

Bua konTpoJs:

3a4eT ¢ OLEHKOM - -

B 3aueTHbIX B actpos.

Bunpr yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 135
KonTakTHasi padoTa —ayauTOpPHbIE 3aHATHS: 2,22 60
Jexnuu (JIek) 0,89 24
JlabopatopHsie 3ausTus (J1aod) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,44 12
CamocrosiTebHas padora (CP): 2,78 75
KonTakTHas camocrositenbHas paboTa 278 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 74,85

Bua xonTpos:

3adeT ¢ OLEHKOM - -
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«JlaGoparopHbie padoTnl o puznyeckoii xumuu» (61.B.08)

1. Hesb AUCHUMIUHBI — O3HAKOMHUTHh M PACKPBITh BO3MOKHOCTH OCHOBHBIX 0a30BBIX
IKCIEPUMEHTAIBHBIX METOJO0B (DU3MYECKONW XWMHUHM, HAy4YWTh CTYJICHTa BUACTH O0JAacTH H
npeenbl MPUMEHEHUsST 3TUX METOJIOB HMCCIEIOBaHUS, YETKO MOHUMATh WX MPUHIMITHATILHBIC
BO3MOXXHOCTH W OTPaHUYEHUS TPH PEIICHIUH KOHKPETHBIX SKCIIEPUMEHTABHBIX 3a/1a4.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypusiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO UCIIOJIB30BATh B MPOJECCHOHANBHON IeITeTbHOCTH 3HAHUS O TIOX0aX U
METOAaxX TOJIYYCHHUS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIAaMEHTaIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
UCCIIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHHS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX TIPOIECCcax, MPOTEKAIONINX B MaTepuayiaX NMpU HUX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HamMb.

- IPUHIUI PaOOTHI U CXEMBI HCIIOIh3YEMbIX U3MEPUTEIHHBIX YCTAHOBOK;

- BO3MOXHOCTH METOZOB CIEKTPOXMMHHU JUISI TPOBEACHUS KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAllM3a XUMUYECKUX CHCTEM, ONPEICICHUS TEPMOJNHAMUYECKUX CBOWCTB
XUMHYECKHX BEIIECTB;

- KOHAYKTOMETPUYECKHH M  TOTCHIMOMETPHUYECKHA  METOAbl  HAXOXKJICHUS
TEPMOJMHAMHYCCKAX  XAPAKTEPHCTHK  DJCKTPOIUTOB  (AKTMBHOCTEW W KO3 (HUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI JIUCCOLUAIINH, TSPMOTUHAMUYCCKUX XapPAKTEPUCTUK PEAKIINH);

- (PM3UKO-XUMHUYECKUE METOJIbI MCCICIOBAaHUS U aHann3a (a30BBIX PABHOBECHH B OJTHO-
¥ MHOTOKOMITOHEHTHBIX CHCTEMaX, MyTH MOCTPOCHHsI (Pa30BBIX TUArPaMM COCTOSHHUS,

- DKCHEPUMEHTAJIbHBIC METOJbI M3YyUCHHS] KHHETUKH XUMHYECKUX PEaKIHH, CIIOCOOBI
oTpesieNieHUs] KOHCTAaHT CKOPOCTEH U MOPSAKAa XUMUYECKUX PEaKIUid, TOXO0IbI K YCTAHOBJICHHUIO
JVMMHTHUPYIOIIEH CTaINH PEAKIIMHA U YCTAHOBIICHUIO MEXaHH3Ma e¢ MPOTEKaHus,

- KaJOPUMETPUYECKUE METOJbI OIpPEACTCHHS TEIUIOEMKOCTH, TEIJIOBBIX A(P(HEKTOB U
JIPYTUX TEPMOXUMHYECKUX CBOMCTB U3y4aeMbIX 00BEKTOB;

ymemb:

- TPUMEHSTHh TEOPETHUYECKUE 3HAHUS W OKCIECPUMEHTAIbHBIE METOIbl HCCIICIOBAHUS
(¢u3nUecKoil XMMHUK TIPU peIIeHUH NMPo(eCcCHOHANBHBIX 33/1a4;

- chopmymupoBate mpoOIEMy U OOOCHOBATH BBIOOpP AKCIEPUMEHTAIBHOTO METO/Aa
WCCJICIOBAHMSI, IOCTABUTH LIETTU U 33/1a4U K HAMETUTH MYTH UX JOCTUKCHHS;

- TIPOBECTH MATEMATHYECKyI0 OOpabOTKYy SKCHEPHUMEHTAIBHBIX JIaHHBIX Ha 0ase
TEOPETUYECKHUX 3HAHUN 10 (PU3UYECKON XUMUHU;

- TPEICTAaBIATh JAHHBIE JIA0OPAaTOPHOTO HWCCIENOBaHUsA B rpaduyeckor dopme u Ha
OCHOBE TIONYYEHHBIX 3aBUCUMOCTEH OIPEAEINSATh COOTBETCTBYIOIIUE TEPMOJUHAMHUYECKHE U
KAHETHYECKUE XaPaKTEPUCTHKN XUMHUECKOW CUCTEMBI U XUMHYECKOTO TPOIiecca,;

- TNPOBOJUTH AHANU3 W KPUTUYECKH OIEHUBATh IOJyYCHHBIC IKCIEPUMEHTAJIbHBIC
JlaHHBIE, 0000IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OMBITOB;

enademy:

- KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB (PU3MUYECKOW XMMHUU IS
pelIeHNs KOHKPETHBIX MCCIIEI0BATENbCKUX 3a/1a4;

- DKCTIEPUMEHTAIBHBIMH METO/IaMHU HUCCIICIOBAHUSI COCTOSHHSI XHMUYECKOTO PaBHOBECHS
¥ KHHETUKU XUMHYECKOTO MpoIiecca.
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- mpueMamM# 00paOOTKH MOTyYEHHBIX OMBITHBIX TaHHBIX IS BBISBICHUS U YCTAaHOBIICHUS
B3aMMOCBSA3€H MeXIy TEepMOAMHAMHYECKUMH CBOWCTBaMHU M (U3MYECKUMHU IapaMeTpaMu
npoiiecca;

- 3HAHMSIMHM OCHOBHBIX 33aKOHOB (HU3WYECKOM XUMHHM [UIsl  COJAEp)KaTelbHOU
MHTEPIPETALNH MOTY4YEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJILTATOB.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

[Ipumenenne MeTONOB  (DU3MKO-XMMHYECKOTO HCCIEAOBAHUS IS ONpPEICICHHUS
TEPMOJMHAMHYECKUX U KHHETHUYECKUX XapaKTePUCTUK XUMUYECKUX CUCTEM.

CnekTpoxuMn4yecKue MeToAbl HcciaedoBaHusi. KadecTBeHHBbI aHanM3 BelleCcTBa
(ompeneneHue MEXBSIICPHBIX PACCTOSHHUNA, MOMEHTOB HWHEPHHMH MoJekyn). OmpenencHue
KOJIMYCCTBEHHBIX ~ XAPAKTEPUCTHK (CTEMEHHM JUCCOLMAIlMM W KOHCTAHTBI JTUCCOIUAINU
JJIEKTPOJIUTOB, TEIJIOEMKOCTH BEIIIECTBA).

DJIeKTPOXMMHUYECKHEe MeToAbl HucciaenoBanusa. Konaykromerpusi. OrnpeneneHue
KOHCTaHTBl JMCCOIMAIMM C€JIa00Tro DSJEKTPOJUTa, CTENeHH IUCCOLMALIUU, 3IIEKTPUUYECKON
NPOBOAMMOCTH  TMPU  OSCKOHEYHOM  pa30aBICHUM  KOHAYKTOMETPUYECKUM  METOIOM.
[Torenunometpus. OmnpeneneHue TEPMOIUHAMUYECKHX XAPAKTEPUCTUK XUMHYECKON peakluu
(ArH®, ArG°, ArS’), Temneparyproro koddpduuuenta IJC ( dE’/T ), crangaprroit DJC ( E®),
U3y4eHUE BIUSHUS 100aBOK Ha MOTEHLIMAN JEKTPOa.

da3oBoe paBHOBecHE B OJHOKOMIOHEHTHBIX cHcTeMaX. ®OU3HKO-XUMHYECKHUI
aHaam3. l3yyeHue 3aBUCUMOCTH CBOMCTB CHCTEMBI OT €€ cocraBa. KpHBbIE OXJIaXKICHHUS.
Ornpenenenne coctaBa 3BTEKTHUECKOW cMecu. [locTpoeHue nuarpamMm KUIEHUS U AUArpaMm
IUTABKOCTH JJi1 OWHapHbIX cucteM. OrpaHu4eHHas pPAacTBOPUMOCTh B TPEXKOMITOHEHTHBIX
CHUCTEMaX.

Xumuyeckoe paBHoBecue. OrmpesernieHne KOHCTaHTHI XHMMHUYECKOTO paBHOBECHS HU
TEII0BOTO 3P deKTa XMMUYECKON peakluy Ha TPUMEPE PEaKIUil Pa3I0KEeHHUS.

Tepmoxumus. Kanopumerpus. Onpenenenue TETUIOEMKOCTH BEIIIECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. 00beM y4eOHOH JUCHHIIMHBI

B 3aueTHBIX B akanmewm.

Bunpl yueOHoI paboThI eAMHMIIAX yacax
Oo6masi TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
Jlaboparopusbie 3austus (J1ad) 0,89 32
CamocrosiTesibHas padora (CP): 2,11 76
KoHTakTHas camocTosTenbHas pabora 211 0,2
CamocTOsATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIITMHBI ' 75,8

Bua konTposs:

3aver - -
B 3aueTHbIX B acTpos.
Buapl yue6HO# paboThI eIUHNLAX qacax
OO01masi TPyA0eMKOCTh JUCHUTIMHBI 110 y4eOHOMY TJIaHY 3,0 81
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 24
Jlaboparopusbie 3austus (J1a0) 0,89 24
CamocrosiTesbHas padora (CP): 2,11 57
KonTakTHas camocrositenbHas paboTa 211 0,15
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITITMHBI ' 56,85
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Bua xonTposs:

3auer - ‘ -

AHHOTanua padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«Oprannyeckasi XuMus J1J1s1 HAHOMaTepHaJoB U HaHocucrem» (51.B.09)

1. Heap JuCUMILUIMHBI — TPUOOPETEHUE CTYJEHTAMH 3HAHUN O CTPOSHUU OPTaHHYECKUX
COCIMHEHUHN, OCHOBHBIX XHMMHUYECKHX CBOMCTBAX pA3JIMYHBIX KJIACCOB OPraHUYECKHX
COCIMHEHUN M METO/IaX MX MOJNy4eHUs!, KaK MPOMBIIIJICHHBIX, TAK U JTa00paTOPHBIX.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI OOyyawinuiicssi mo mnporpamme
0akajaBpHaTa q0JIKEH:

Obnaoams cnenyomumu  o6mekyasTypabiMa  (OK), ob6menpodeccnonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIEJOBAHMSIX W pacyeTax 3HAHHUA O MeEToAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIICCTB (MaTepHAIIOB),
buznyecKuXx M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX MOJyYEHUH,
obpabotke u moaudukanuu (I1K-4);

CHOCOOHOCTBIO MPUMEHSITH 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpa MaTepUANOB Ui 3aJaHHBIX YCIOBUU
JKCITyaTallid C y4eTOM TpeOOBaHUI TEXHOJOTMYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JIOJITOBEYHOCTH, JKOJIOTMYECKUX TMOCIEACTBUH HMX NPUMEHEHUS TMpU MPOECKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3HaAMb.

— TEOPETUYECKUE OCHOBBI CTPOCHHUS U CBOWCTB PA3JIMYHBIX KJIACCOB OPraHUYECKHX
COEMHECHUH;

— crmocoObl TONMyYeHUs: M XMMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPraHMYECKHX
COCTUHEHUH,

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPraHUYECKUX PEaKIIHIA;

ymemsy:

— MIPUMEHSATh TEOPETUUECKHE 3HAHUS JIUIsl CHHTE3a OpPraHMYeCKUX COSAMHEHUN pa3IMYHbIX
KJIACCOB,;

— aHAJIM3UPOBATh U MPEICKA3bIBATH PEAKIIMOHHbBIE CBOMCTBA OPIraHUYECKUX COSAUMHEHU;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCTUHEHUMN, 3aJJTAaHHOTO CTPOCHUS,;

61a0emo.

— OCHOBaMH HOMEHKJIATyphI U KIIACCU(UKALUN OPTraHUYECKUX COSAMHCHUIA;

— OCHOBHBIMU T€OPETHUYECKUMHU MPEACTABICHUSIMU B OPraHUYECKON XUMUH,

— HaBBIKAMH 00OCHOBAHUS PAIMOHAIBLHBIX CIIOCOO0OB MOTyUYEHUSI OPTAHUYECKUX BEIIIECTB.

3. KpaTkoe cogep:xkaHue TUCHUTIUHBI

lanmorenonpounsBoansie. Kinaccupukamnus. HomeHnknatypa. AJKAI- U aJUTHITATIOTSHUIB,
apoMmarnueckue  ramoreHuanl.  M3omepus.  Homenkmarypa.  CmocoObl  MOJTydYeHUS.
IIpoctpancTBeHHOE M BIEKTpOHHOE  cTpoeHue. Dusnueckue  cBoicrBa.  Peakuuu
HYKJIEOQUIBHOTO 3aMelleHuss W oTuierieHus. [loHsaTre HykiIeopUIbHOCTH U OCHOBHOCTHU
peareHToB. AMOUICHTHBIC HYKJICO(PUIbHBIE PEareHTHI.

Meramiopranudyeckue  CO€QUHEHHs. [umbl  CBSi3eM B BJIEMEHTOPraHUYECKHX
coequHeHUsX. CriocoObl TONyYEHUs JTUTHH- M MarHUHOPraHWYECKUX CoenuHeHui. Peakius
['punbsipa, MexanusMm. Peakiuu ¢ kKapOOHUIIBHBIMU COETUHEHUSIMHU.

Crmuptel. ®enonbl. [Ipoctbie 3dupbl. DMOKCHCOCTUHEHUS. AIBICTUIBI, KETOHBHI.
KapOoHoBBIe KHCIOTHI U UX MPOU3BOJHBIE. B Kaxa0M Kjacce paccMaTpUBAIOTCS CIETYIOIINE
paszenbl.  HW30MEpHs, HOMEHKJIATypa, (QU3NYECKUEe U XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
MoJTy4YeHHsl. MexaHu3Mbl peakiui.

KapOoHOBBIE KUCITOTHI U KX TIPOU3BOJIHBIC.
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Manonossiit 3¢up. Ilomyuenue. Ctpoenne, CH-KucnotHocTs. Peaknum koHAeHcaruu
MaJOHOBOTO 3(Hupa W MaJOHOBOH KHCJIOTHI C alblerugaMu. AMUHOKHUCIOTH. JlukapOOHOBHIE

KHCJIOTHI.

Hanomarepuasnbl Ha OCHOBE OPraHM4YEeCKUX COCMHEHU. JIeTeKTHpOBaHUE Ha TIJICHKAX.

A3zoTcoaepikaiiue COeIUHEHUS.

Hutpocoenunenus. Amunbl. B kaxagom kiacce

paccMmaTpuBaloTCs CleAYIONne pa3aelibl: H30Mepus, HOMEHKIATypa, (GU3NUECKUe U XUMUYECKHUE

CBOWCTBA, cIOCOOBI MoyueHus. MeXaHH3Mbl peakLni.
A3a- 1 1Ma30COeIUHEHN

[lonyuenue nua30COEAVHEHUN pEaKLUEH IUAa30TUPOBAHUSA:

peakiuu U MexaHu3M. DU3MYECKHe CBOMCTBA. XHWMHYECKHE CBOMCTBA.

MIPUMEHEHUE a30COCIUHEHUM .
4. 00beM y4eOHOH JUCIHIIMHBI

yCJI0BHs TIPOBCACHUA
[Tonyuyenue wu

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 180
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,89 32
Jlaboparopusbie 3ausTus (J1ad) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KonrtakTHas camocrositenbHast paboTa 299 -
CaMocToATEIbHOE N3YUEHHE PA3ENIOB AUCLUIIINHBI ' 80
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Bu HTOrOBOr0 KOHTPOJISA: JK3aMeH

B 3aueTHbIx B acTpos.

Bunpl yueOHol paboThI eAMHMIIAX yacax
OO0masi TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHY 5,0 135
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jexnuu (JIek) 0,89 24
JlabopatopHsie 3ausTus (J1aod) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonrtakTHas camocrositenbHast pabora 292 -
CamocTosATeTbHOE U3YUYCHHUE PA3/ICIOB JUCITUTIIMHBI ' 60
Bua konTposs:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIH 10 0,3
[ToAroTOBKA K 9K3aMEHY ' 26,7
Bu HTOroBOro KOHTPOJIA: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«KonmonaHasi XaMusi B TEXHOJIOTHH HAHOMATepHaaoB H HaHocucTtem» (b1.B.10)
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1. Heap AUCHMILVIMHBI. O3HAKOMJIEHHE CTYJIEHTOB C OCHOBAaMHU TEPMOJMHAMUKU
MOBEPXHOCTHBIX SBJIEHUH, CIOCOOAMU MOJIYYEHHS] U BaXHEHIIMMU CBOWCTBAMHU JTUCHEPCHBIX
CUCTEM.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawlnuiicssi mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoame caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

CIOCOOHOCTBIO UCIOJIB30BATh B MPO(ECCUOHANBHON AeATeIbHOCTH 3HAHUA O TIOIX0axX U
METO/aX TMOJYyYEHHUsI PE3yJbTaTOB B TEOPETUUECKUX M HKCIEPUMEHTAIBHBIX HCCIEI0BAHUSIX
(OIIK-2);

TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO HCIIONB30BAaTh B HCCICIOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIN3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHaliax NpH HX IOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

CIIOCOOHOCTBIO HCTOJIh30BaTh Ha TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpUajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
Cpezo, moJisiMu, yactuiiamu u usiaydenusmu ([1K-6);
3namo:

- IPU3HAKH OOBEKTOB KOJJIOUAHON XUMHH U UX KIACCU(PHUKAIIHIO.

- OCHOBHbIE TIOHATHA W COOTHOLIEHUS TEPMOJMHAMUKH TOBEPXHOCTHBIX  SBIICHUIN
(TepMOIMHAMKMKA TOBEPXHOCTHOTO CJIOS; aJre3usi, CMauMBaHUE M PACTEKaHUE >KUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOAMHAMHYECKHE CBOMCTBA TeJ; alcOpOIMs Ta30B U MapoB, afcopOIus u3
pacTBOpOB).

- OCHOBHBIC TE€OpUHU (U3UIECKOUN aicopOImH.

- OCHOBHBIE MPEJICTABIEHUS O CTPOCHUU JBOMHOTO 3JIEKTPUUECKOTO CIIOS,

- IPUPOAY PIEKTPOKMHETUYECKOTO MOTEHIHAIa,

- OCHOBHBIE JIEKTPOKMHETHUECKUE SIBJICHUS.

- yCIIOBUSI IPUMEHUMOCTH 3aKoHa CTOKca,;

- 3aK0H JiHITeliHa — CMOJIyXOBCKOI 0, THIICOMETpUYECKOE ypaBHeHNue Jlanaca.

- IPUPOY CEAUMEHTAIMOHHOW U arperaTuBHOM yCTOMYHUBOCTH;

- OCHOBHBIE cBOIicTBa pacTBOpoB [TAB kak muouiIbHBIX cHCTEM;

- OCHOBHBIE noJsiokeHust Teopuu JIDO;

- NPUYHHBI W OCOOEHHOCTH OBICTPOM W MENJCHHOW KOaryisiiH, KOHIIEHTPAMOHHOW U
HEUTPATU3AIMOHHOW KOATYJISLINH.

- THUIOBl CTPYKTYpP, BO3HHUKAIOUIME B JIUCIEPCHBIX CHCTEMaX, MPUYUHBI M YCIOBUSA HX
oOpa3zoBaHus,

- KJIACCU(UKAIIMIO TUCTIEPCHBIX CUCTEM I10 UX PEOJIOTHYECKHM CBOHCTBAM.

Ymems:

- pacCUMTHIBaTh apaMeTPbl, KOTOPHIMU XapaKTEPU3YIOT TUCTIEPCHOCTD.

- POBOJAUTH pacyeThl C UCIHOJb30BAaHUEM OCHOBHBIX COOTHOUIEHHH TEPMOAMHAMHUKHU
MOBEPXHOCTHBIX SIBJICHUI.

- pacCUUTHIBaTh OCHOBHbBIE XapaKTEPUCTUKH MMOPUCTOM CTPYKTYPHI.

- PacCUMTHIBATH BEJIMYUHY 3JIEKTPOKMHETUYECKOr0 MOTEHIMANa MO JIaHHBIM 3JIEKTPOOCMOCA U
anexTpodopesa.

- paccUMTHIBATH WHTETPAIbHYI0 U IuddepeHIMalbHYI0 KPUBBIE pAcIpeieNeHUs] YacTHUIl IO
pasmepam.

- pacCUMTHIBaTh U aHAIIM3UPOBATh MOTEHIIMAJIbHBIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHII.

- pacCUUTHIBATh U U3MEPSATH BA3KOCTb JUCIEPCHBIX CUCTEM.

Bnaoemp:

80



- MPEACTaBICHUSMU O POJU TMOBEPXHOCTHBIX SIBJICHUW WU JUCHEPCHBIX CUCTEM B TEXHUKE WU
MPpUpPOJE.

- METOJJaMHU U3MEPEHUSI TOBEPXHOCTHOTO HATSHKEHUSI, KPAeBOTO yria.

- 3HAaHUSAMH O METO/aX U3MEPCHHUsI aICOPOIMH U YACIbHOU MTOBEPXHOCTH.

- 3HAHUSAMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHeHuUs [ enbMrosbia — CMOIIYyXOBCKOTO;

- METO/IaMU ONPEACIICHUS IEKTPOKUHETUYECKOrO MOTEHIMANA.

- METOJIOM CEIUMCHTAIMOHHOTO aHaJI13a.

- METOJIaMH OTIPE/ICIICHUSI KPUTUUECKOW KOHIIEHTPAIIMHA MULIEIII0O00pa30BaHus;

- METOJJaMU UCCJIEI0BAHUS KUHETUKHU KOATyJISILIUH.

- METO/IaMU U3MEPEHUS U aHAIU3a KPUBBIX TCUEHUS.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI
Paznen 1.IIpeamer u npusHakyu 0ObEKTOB KOJJIOUIHOW XUMHUHU

Konnounnas xumMus - Hayka O MOBEPXHOCTHBIX SIBICHUSX M JIUCIEPCHBIX CHUCTEMax.
OcHOBHbBIE TOBEPXHOCTHBIC SIBJICHMS. aare3uss M CMadyuBaHHe, KaMWUISIPHOCTb, aacopOuus,
ANEKTPUUECKHUE SIBJICHUS HA IOBEPXHOCTSIX U Ap.

OCHOBHBIE TIPU3HAKM JUCHEPCHBIX CUCTEM - TETEPOreHHOCTh M JUCHEPCHOCTB;
MOBEPXHOCTHASI DHEPIHs; KOJIWYSCTBCHHBIE XapaKTEPHUCTUKH aucnepcHocT. Kiaccudukanus
JUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHHIO JUCTEpCHOM (pa3bl M TUCHIEPCUOHHON CPEJIBI.
Knaccudukanuss cBOOOTHOAUCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl M 10 B3aUMOJICHCTBUIO
MEXIy IHUCIIEPCUOHHON cpefol W aucrepcHoi (as3oil. Poylb TOBEPXHOCTHBIX SIBJICHUH U
JUCIIEPCHBIX CUCTEM B MPUPO/IE, TPOMBIIUIEHHOCTH U, B YACTHOCTH, XUMUYECKON TEXHOJIOTHH.

Paznen 2. TepmoinHaMuKa MOBEPXHOCTHBIX SIBICHUI

OO0mmas xapakTepUCTUKa MOBEPXHOCTHOU »Hepruu. [loBepXHOCTHast >Heprus B oOIIeM
ypaBHeHUU 1-TO U 2-T0 Hayan TepMoauHaMUKU. [IoBepXHOCTHOE HATsDKEHUE KaK Mepa SHEpPTruu
I'n66ca mexpazHoit moBepxHocTH. [ToBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHUKA TPUPOJIBI
conpukacaromuxcs a3z u ux BzaummojencTBus. CBONCTBA MOBEPXHOCTEH JKUIKUX U TBEPIBIX
Ten. YpaBHeHue ['mO6ca-I'enbmronbua A BHYTpEHHEH yHENbHON MOBEPXHOCTHON SHEPrUu
(MOJTHO# MOBEPXHOCTHOM YHEPTHH). 3aBUCUMOCTD YHEPTETUICCKUX MApaMETPOB MOBEPXHOCTH OT
temriepaTypsl. [Iporeccsl caMonpon3BOJILHOTO YMEHbIIIEHUS TOBEPXHOCTHON SHEPTUH.

AncopOuus U MOBEpXHOCTHOE HaTshkeHue. CBs3b BEIMUYMHBI aCOPOLUU C MapaMeTpaMu
CHCTEMBI. HM30T€pMa, HW30NMKHAa W u30cTepa aacopboumu. Merox u30bITKOB ['mbOCa.
dyHmaMeHTalIbHOE afcopOImoHHoe ypaBHeHue ['mbO0ca. I'mGOcoBckas amcopOuus. YactHoe
BbIpaXeHHe ypaBHeHUss [n06ca. IlOBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTUBHBIC
BEIECTBA.

Anresusi, cMauMBaHWE U pacTEeKaHWe XUAKOcTeH. Anresust U koresus. llpupoma cun
Mex(pa3zHOro B3auMojelcTBus. YpaBHeHue Jlionpe nmius paboTel aare3mu. CMaduBaHuWe U
kpaeBoii yroi. 3akoH lOHra. CBs3p paOoThl aare3nu ¢ KpaeBbIM yriioMm (ypaBHeHue Jlrorpe-
FOnra). Jluodusbhbie U 1HOGOOHBIE MOBEPXHOCTH. METOIbI OMpPEICTICHUsT KPAaeBBIX YIJIOB.
BnusiHre noBepxHocTHO-akTHBHBIX BeliecTB ([IAB) Ha cmaumBanue. PacTekanue >KHUIAKOCTEH.
Koaddumuent pacrexkanus mo ['apkuncy. Dddext Mapanronu. MexdasHoe HaTsKEHHE Ha
TpaHUIE MEXAY B3aMMHO-HACBIIIEHHBIMU KUJIKOCTAMH M TpaBuio AHTOHOBa. [IpakTtuueckoe
3HAYEHHE aJre3UH, CMAYUBAHUS U PACTEKAHUS.

JlucriepcHOCTh M TepMOJAMHAMHYEcKue cBoicTBa Ten. llpaBuno ¢a3 I[ubbca wu
JIMCTIEPCHOCTh. BiMsHUE KPUBU3HBI MOBEPXHOCTH HA BHYTpEHHEE aBicHuE Tel (YpaBHCHHE
Jlarunaca). TloBepxHOCTHast SHeprus W paBHOBecHbie (opmbl Ten. [IpuHnmn ['m66ca-Kropw.
3akon Byneha. Kanwmwisipusie sBiacaus (ypaBHenwe JKiopeHa), WX poib B TMPUPOAE U
TEXHOJIOTMM.  MeToJbl ~ ONpeeNeHHs]  MOBEPXHOCTHOTO  HATSKEHUS.  3aBUCHUMOCTD
TEPMOJIMHAMUYECKON PEaKIIMOHHOW CIOCOOHOCTH OT JUCIIEPCHOCTH. YpaBHeHue KenbBuHa.
BiustHue aucriepcHOCTHM Ha pPacTBOPUMOCTb, KOHCTAHTY PABHOBECHS XMMHUYECKOM peakiln,
Temneparypy gpa3zoBoro nepexoja.
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[onyyeHne TUCTIEPCHBIX cUcTeM. MeToabl AucIieprupoBanus. Y paBHeHne PeOunaepa s
paboThl AMCIEPrUpOBaHusA. AnCOpONMOHHOE MOHMKeHHe npoyHocTn (dddext Pebummepa).
l'omorenHass u rereporeHHas KoHJIeHcanus. MeracTabmwibHOe cocTosiHMe. DHeprus [ubdoca
oOpazoBaHHsl 3apoiplllia HOBOM (ha3bl, KPUTHUECKUN paamyc 3apojasima. JIBe cramuu
oOpa3oBanusi HOBOH (ha3zpl. CBs3b KMHETHKHM 0Opa3oBaHMsS HOBOW (a3bl C IEPECHIILICHHEM.
VnpaBnenue AUCHEPCHOCTBIO MpH TOMOTEHHOM KoHAeHcauud. [Ilpumepsl moyydeHus
JMCTIEPCHBIX CHCTEM METOJIaMH (PU3MUECKON U XUMHUECKOW KOH/ICHCAIIHH.

Paznien 3. AncopOrimoHHbIe paBHOBECHS

Knaccudukanuss mexanusmoB ancopOumu (pusmdeckas ancopOums, XemocopOuus u
noHooOMeHHas ajacopoius). [Ipupoaa axcopOuHOHHBIX CHII. OCOOEHHOCTH COCTABIISIONINX CHIT
Ban-nep-Baanbca (OpHeHTallMOHHBIX, WHIYKIUOHHBIX W JUCIEPCUOHHBIX) TPH aJCOPOIHH.
YpaBHEeHHUE s TOTCHIMATBHOM SHEPTUU B3aUMOJICHCTBUS aToMa (MOJIEKYJIbI) C TIOBEPXHOCTHIO
Tena.

AncopOuusi Ta30B M TapoB HAa OAHOPOJHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHE
U30TEPMBI MOHOMOJIEKYJISIpPHOH aacopOiu Jlenrmiopa u ero ananu3. OnpenencHre KOHCTAHT
9TOrO ypaBHeHUs (nMuHelHas Gopma ypaBHeHus Jlenrmiopa). YpaBuenue ®peiinanuxa. Teopus
HOJIMMOJICKYIISIpHO# ancopOumu bpynayspa, Dvmmera, Temnepa (BOT), ypaBHeHHE H30TEpPMEI
afgcopOmuu, ero ananus. Jlunedinas Qopma ypaBHenuss BOT u pacuer ero KOHCTaHT.
Ornpenenenue yaenbHoOU noBepxHoctu Mmerogom bOT.

Ancop6uus ra30B ¥ apoB Ha MOPHUCTHIX MaTepuanax. KolndecTBeHHbIE XapaKTepUCTUKU
NOPHUCTBIX MaTepuasioB. IlopucTeie Tena KOPMYCKYISIPHOW, KPUCTAUIMYECKOH W ryOuaToi
CTPYKTYpbl, MeTo/Ibl UX noxydyenus. Knaccudukanus nop no J[yOuHHHY U ee B3aUMOCBSI3b C
TEOPHUSMHU aJCOPOIIUH.

Teopust KanWIApHON KOHAEHCcanu. KanumisipHO-KOHAEHCAlIMOHHBIN TUcTepe3nc. Pacuer
UHTErpaibHON U AuddepeHnanbHOM KPUBBIX pacrpeeeHus: o0beMa Imop Mo pa3mepam.

OcoOenHocty afcopOLMK Ha MHKPOMOPUCTHIX Marepuanax. [loTeHnmanpHas Teopus
[MonssHu.  AncOpOUMOHHBIA — MOTEHIMAN.  XapakTepucTHyecKas  KpuBas  aJcoOpOIuH.
TemmnepaTypHass HHBapUAHTHOCTh M ap(OUHHOCTh XapaKTEPUCTHUECKUX KpUBBIX. OO0OIIEHHOE
ypaBHeHHE Teopun JlyOMHMHA OOBEMHOrO 3alOJHEHHS MHKPOIOpP, YacTHBIE CIIydau STOTO
ypaBueHus (ypaBHenue JyOuHuna-PamymikeBuua). AmcopOnus ra3oB U MMapoB B XUMHYECKOM
TEXHOJIOTHH.

AncopOnysi MOBEpXHOCTHO-aKTHUBHBIX BeliecTB. BnusiHue crpoenust monekyn IIAB nHa
MIOBEPXHOCTHYIO ~aKTHBHOCTb, mpaBuiio J{iokmo-TpayGe. 3aBUCUMOCTH MOBEPXHOCTHOTO
HATSDKEHMsI OT cOCTaBa pacTBOpa IpU cOOIOIeHWH 3aKkoHa ['eHpu M ypaBHeHus Jlenrmiopa.
VpaBuenue IIumkoBckoro. YpaBHEHHS  COCTOSIHMS — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(amcopOIMOHHBIX) TUICHOK. THIIBI TTOBEPXHOCTHBIX IJICHOK M OMPEIe/ICHHE UX XapaKTePHUCTHK.
Becor Jlearmiopa. @akTopbl, ONPEESIONINE arperaTHOe COCTOSHUE afCOPOIMOHHBIX IJICHOK.
Ornpenenenne CTpOCHUS aACOPOITMOHHOTO CIIOs M pa3MepoB Mojiekyn [TAB.

Paznen 4. 3nexTpudecKkure sBJICHUs HAa IOBEPXHOCTH

JBoiinoii snektpuueckuii ciaor (JIDC), mexanmsmbl obdpazoBanus JIDC. COOTHOIICHUS
MEXTY DJICKTPUUECKUM MOTCHIIMAIOM U TIOBEPXHOCTHBIM HaTshkeHueM (ypaBHeHUs JlumnmMana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeieieHre mapameTpoB JIIC 1mo 3TUM KpHUBBIM.

O6ume npencrasienus o teopusx crpoenus AIC. Teopus ['yu — Yenmena. YpaBHeHue
[Tyaccona-boneumana mis quddysnoit yactu J19C u ero pemenne. TommuHa quddy3HOTO Cios
U BIMSHUE Ha Hee pa3iuyHbIX (PakTopoB. J[BOiHON »nekTpuyeckuii cioit mo teopuu lllTepHa,
nepe3apsiaka nmosepxHoctu. [Ipumepsr oopazoanus 19C. Muremisl 1 uX CTpOCHHUE.

UYerblpe BuJa D3JIEKTPOKMHETUYECKUX SBJICHUH. OJIEKTPOKMHETUYECKMH MOTEHLHUANT U
BJIMSHUE Ha HEro pa3nuyHbIXx (akTopoB. YpaBHeHue [enbmronbua-CMOITyXOBCKOTO IS
CKOpPOCTH TIEpeHOca MPH 3JIEKTpoocMoce U dMeKTpodopese. IPPeKTrl, HE YUYUTHIBAEMbIE 3TUM
ypaBHeHHEeM  (TIOBEPXHOCTHAs ~ MPOBOIUMOCTb,  JJICKTPO(OpETHYECKOe  TOPMOXKEHHE,
penakcaroHHbIi 3 dekr). [IpakTHuecKoe UCTOIb30BAHUE SICKTPOKUHETUICCKUX SIBIICHHM.
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Pazgen 5. Kunernueckue cBOMCTBA IMCIEPCHBIX CUCTEM

OcCHOBBI CceTUMEHTAIIMOHHOTO aHanu3a. CBsI3b CKOPOCTHM OC@XKIEHUS 4YacTHI[ C HUX
pasmepoM.  YcinoBusi coOmropenust 3akoHa  Crokca.  CequMEHTAlMOHHBIA  aHAIU3
nonuaucnepcHelx cucteM. KpuBas cenuMenTtanuu. KpuBele pacrnpeneneHus 4YacTHIl IO
pannycaM. DKCIIepUMEHTAIbHbIE METOIbl B CEJTMMEHTAI[MIOHHOM aHAaJIHN3E.

MonekynsapHo-KMHeTHYeCKass TMpupoga OpoyHOBckoro aBukeHus. CBsi3b MexIy
CPE/IHEKBAIPATUYHBIM CIBUTOM dYacTull u Kodddumumentom mudpdy3un (3akoH DiHIITEHHA-
CMOITyXOBCKOT0). DKCIIEpUMEHTaIbHAass TMpPOBEpKa 3akoHa DiHImTEeHA-CMOITYXOBCKOTO.
CrnencTBus U3 TeOpUH OPOYHOBCKOTO JABHKEHHS.

CenumenTanroHHO-1ub G y3nOHHOE paBHOBecCHE, TUIICOMETPUYECKHMA 3aKOH.
CeauMeHTallMOHHAS. YCTOMYUBOCTD AUCIIEPCHBIX CUCTEM.

Pa3znen 6. ArperatuBHas ycTOMYHMBOCT M KOATYJSLNS JUCIIEPCHBIX CHCTEM

OOmme BOMPOCHl  yYCTOMYMBOCTH  AMUCHEPCHBIX  cucTeM. CenuMEeHTallMOHHAs |
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunpHbie u 110(hoOHBIE CHCTEMBI: CaMOIPOU3BOILHOE
o0pa3oBaHUEe OJHUX M HEOOXOIUMOCTh cTabwnm3zauuu npyrux. Kpurepuit nuoduiabHOCTH
cucteM 1o Pebunaepy-ll{ykuny.

JInopunbHple nucnepcHble cucTeMbl. Kiaccudukamus u  o0mas XapaKTepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA W MEXaHHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunusamms. OcHOBHBIE (DaKTOpBI, BIUSIOMINE HA KPUTUYECKYIO
KOHIIeHTpanuio MuieiooopasoBanust (KKM). Meroasr ompeneneruss KKM. Ilpumencuue
ITAB.

JInodobuble nucriepcHbie CUCTEMBI. DaKTOPHl YCTOMYMBOCTH JHO(POOHBIX CHCTEM.
Brictpas u mennennas koarymsusa. Kunernka koarymnsaiuu mo CMmonyxoBckomy. Onpenenenue
CKOPOCTH ¥ BPEMEHHU IOJIOBUHHOM KOAryisluuu. 3aBUCUMOCTh YHCIIa YaCTHI] PA3HOTO MOpsAIKa
OT BPEMEHHU.

OcHoBuble moNMOKeHHsT Teopun Jlepsiruna, Jlammay, ®epses, OsepOeka (JJJIDPO).
PackinHuBaromee faBlieHME MW €r0  COCTABJSAIOUIME. OHEPrHs  3JIEKTPOCTATHYECKOIO
OTTAJKWBAHUSA MPHU B3aUMOJCHCTBUHM clIab03apsHKeHHBIX MoBepXxHOcTed. Cuibl M 3Heprus
nputsbkeHus. OOmiee ypaBHEHHME Ui SHEPIUM  B3aWMOJCHCTBHUSA JUCIEPCHBIX YaCTHII.
[ToreHunanbHble KPUBBIE B3aUMOJEWUCTBUSA YACTHUI] B MOHOCTAOWUIM3WPOBAHHBIX UCHEPCHBIX
cucremax. [loTeHuManpHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI TU((Y3HOTO CIIOS.
Koarymsiuust B mepBoM u BTOpOM MHUHHMyMax. HeWTpanuzanuoHHas M KOHIICHTPAIMOHHAs
koarynsanus. Ilopor Owictpoit koarymsuuu. IlpaBuno Ilyneue-I'apau. 3akon [lepsiruna.
Crabunuszamust JUCIIEPCHBIX CHCTEM BBICOKOMOJCKYIsApHbIMU coeaunenusmu (BMC) u ITAB.
MeTonbl OYHCTKHM TPOMBIIUICHHBIX H  OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHECHUU
arperaTUBHOM U CEIMMEHTAIIMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA IUCHEPCHBIX

CUCTEM

Tunel  CTpYyKTyp, OOpa3ylomUXCcsi B arperaTUBHO-YCTOWYMBBIX H  arperaTuBHO-
HEYCTOWYMBBIX JUCIEPCHBIX cuUcTeMax. JKHIKOKPHUCTAIIMYECKOE COCTOSIHUE AarperaTuBHO-
YCTOMUYUBBIX AUCIEPCHBIX CHUCTEM.

Bo3HHKHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOHUYHUBBIX (THMOPOOHBIX)
JIACIIEPCHBIX CUCTEMAaX. B3auMOCBSI3b MEXIy BHAOM IMOTEHUHAIBHON KPUBOM B3aMMOJCHCTBUS
yactull (o teopuu JJID®O) 1 THIIOM BO3HHUKAIOMIMX CTPYKTYpP. KoaryasiiuoHHO-THKCOTPOITHBIC
Y KOHJICHCALIMOHHO-KPUCTAITM3AIIMOHHBIE CTPYKTYphl. llepexon oIHUX CTPYKTYp B JIpyrHe.
Teopust cTpykTypooOpa3oBaHus ((PH3MKO-XUMHUYECKAsT MEXaHHKA) KaK OCHOBA MOJYYCHHS
HOBBIX MaTE€pHUaJOB.

Peonormyecknii MeTOJ MCCIENOBAHMUS JUCHEPCHBIX CUCTEM. (OCHOBHBIE TOHSATHS H
UJeaIbHBIE 3aKOHBI PEOJIOTrMU. MOIEIupOoBaHWE PEOJOTHYECKUX CBOMCTB Teil. Mognens
Makcsenina, Mmonenb KeanBuna-doiirra, Mmoneins budrama.
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Knaccudukanus AucnepcHBIX CHUCTEM MO  CTPYKTYPHO-MEXaHMYECKHM CBOWCTBaM.
HpioTOHOBCKME ¥ HEHBIOTOHOBCKME JKMIKOCTH. [lceBmomiacTuueckue W JUIaTaHTHBIE
KHUJIKOCTH U TBEPI00Opa3HbIe Tesa. BA3KOCTh KUAKUX arperaTMBHO YCTOMUYUBBIX JUCIEPCHBIX
cucteM. YpaBHeHus OWHiuTeiHa, [lraygunrepa, Mapka-Kyna-XayBunka. Peosorunyeckue
CBOMCTBA CTPYKTYPHPOBAHHBIX KUIKOOOPA3HBIX M TBEPAOOOPA3HBIX CUCTEM.

8. 3aximoueHue

HOBCpXHOCTHBIe ABJICHUA W JUCICPCHBIC CUCTCMbBI B XUMHYECKON TEXHOJIOTHH.

Konnmoungnas XxuMust 1 0XpaHa OKpY>Karolenl Cpeibl.

4. O0beM y4eOHOH JUCHHIIINHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHULAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 180
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,89 32
Jlaboparopusbie 3austus (J1a0) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KonrtakTHas camocrositenbHas pabora 299 -
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ' 80
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTaIHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Bu HTOroBOro KOHTPOJIA: JK3aMeH

B 3auerHbIx B actp.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA10eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 5,0 135
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jexnuu (JIek) 0,89 24
JIabopatopHsie 3ausTus (J1aod) 0,89 24
CamocrosiTesbHas padora (CP): 2,22 60
KonrtakTHas camocrositenbHast pabora 292 -
CamocTOsATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIITMHBI ' 60
Bua konTposs:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,3
IToAroTOBKA K 9K3aMEHY ' 26,7
Bu HTOrOBOro KOHTPOJIA: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHHBI
«[Ipouecchl H annapaThl XUuMHYeckoi Texnogaorum» (b1.B.11)
1. Heap AMCOMIUIMHBI - BMECT€ C KypcaMH OOIIeH XWMHYECKOW TEXHOJIOTHH,
XUMHUYECKHX MPOIECCOB M PEAKTOPOB M JIp. CBsI3aTh OOIICHAYYHYIO U OOIIECMH)XEHEPHYIO
MOATOTOBKY XMMHKOB-TEXHOJIOTOB Ha OCHOBE M3YYCHHS OCHOB THIPABIMYECKUX, TCIUIOBBIX U

84




MAacCCOOOMEHHBIX TIPOIECCOB XUMUYECKOW TEXHOJIOTUU, YTO HEOOXOAMMO MpPH TOJITOTOBKE
CHEIUAIMCTOB IO JIaHHOMY HAIpaBJIEHUIO Il HAyYHO-MCCIIENOBATEeNIbCKOW, pacuyeTHO-
AHAIMTUYECKOM, TPOU3BOJICTBEHHON U MIPOEKTHO-TEXHOJIOTUYECKOMN AEATEIBHOCTH.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B podeccruonanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS peIIeHHs HHXeHepHbIX 3aaay (OITK-
4);

TOTOBHOCTBIO HCIOJIB30BaTh METOABl MOJEIUPOBAHUA TMPU MPOTHO3UPOBAHUU H
ONTUMHU3ALMKN TEXHOJOTMYECKUX TMPOILECCOB U CBOMCTB MaTepHaliOB, CTaHIApPTH3aLUU U
ceprudukau MaTepuanos u nporeccos ([MK-3);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOJCTBA H
00paboTKH MOKPBHITUN, MAaTEPUAJIOB U U3JIEIUIM U3 HUX, CUCTEM YIIPABJICHUS TEXHOIOTMUECKUMU
nporieccamu ([1K-9);

TOTOBHOCTBIO Pa0OTaTh Ha OOOpPYIOBaHMM B COOTBETCTBUU C MpPaBUIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOJICTBEHHON CaHUTAPUH, TOKAPHON 0€30MaCHOCTH U HOPM OXpaHbI Tpyia
(MK-12);

CHOCOOHOCTBIO oOecneunBaTh 3((HEKTUBHOE, IKOJOTHUECKH U TEXHUYECKU Oe30macHoe
IPOM3BOJCTBO Ha OCHOBE MEXaHW3allMM W aBTOMAaTH3allMd IMPOU3BOJCTBEHHBIX IPOIIECCOB,
BBIOOpA U AKCILTyaTaluu 00OpYyIOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpPTaHMU3AINH TPYyJa
(IK-15);

3HaTh.

— OCHOBBI TEOpHUU IMEpPEeHOCa HMITYJbCa, TEIUIa W MAacChl, MPHUHIMIBI (PUINYECKOTO
MOJICJIMPOBAHUSL TPOLIECCOB; OCHOBHBIE YPaBHEHHUS JBUXKEHHUS >KUIKOCTEH,; OCHOBBI TEOpPUU
TEIUIoNepelauk; OCHOBBI TEOPUHM MAacCCOIEpeayu B CHCTEMax CO CBOOOJHOM M HEMOJBUKHOU
rpaHuneil pasgena (a3, TUMOBBIE MPOLECCHI XUMHUYECKOW TEXHOJIOTHUH, COOTBETCTBYIOIINE
anmapathbl U METOJIbl X pacyera;

— METOAbl TOCTPOCHHUS HSMIUPUYECKUX M  TEOPETUUYECKUX  MOAENIeH  XUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

— OCHOBHbBIE MPUHIIMITBI OPTaHU3AIMHU POLECCOB XUMUYECKON TEXHOJIOTHUH.

Ymern:

— ONpEeAeNsATh XapakTep ABMKEHHUS KUIAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
MIPOLIECCOB TEIJIO- U Maccolepeadl; pacCUUTHIBATh MapaMeTpbl U BbIOMpaTh anmaparypy AJs
KOHKPETHOT'O TEXHOJIOTMYECKOT0 MpOIecca,

— paccUMTHIBaTh OCHOBHBIE XapaKTEPUCTUKH XUMHKO- TEXHOJOTHYECKOro IMpoliecca,
BBIOUpATh PAlMOHATEHYIO CXEMY.

Baanersn:

— MeETOJaMHU TEXHOJOTHYECKUX pacCYeTOB OTACIbHBIX Y3J0B U JAeTallel XUMHYECKOTO
000opyIOBaHUSA;

— METOJaMH  OMNpENeiCHHS  PAlMOHANBHBIX  TEXHOJOTHMYECKUX  PEXKHMOB  PabOTHI
00opyIOBaHUS;

— METoJaMH aHajln3a M pacueTa MPOIECCOB B MPOMBIINUICHHBIX ammapaTax, BeIOOpa HX
KOHCTPYKIIUH, OIIpe/IeJICHHs TEXHOJOTHYECKUX MoKa3aTenei paboThl annaparTos.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI
Pa3znen 1. M'mapoannaMuveckue Mpouecchbl M anmapaTbl XHMHYECKOH TEXHOJIOTHH.
1.1.BBenenue B AMCHUIUIMHY. OCHOBHBIE TOHATHS U OIPEICICHUS.

[Ipenmer  mucuuniuubl  «lIpouecchl W anmaparbl  XUMHUYECKOHM  TEXHOJIOTHH.
Knaccupukanuss  mpoueccoB.  HempepbiBHBIE W TEpUOAMYECKUE, CTAllMOHAPHBIE U
HECTallMOHAPHbIE MPOIIECCHI.

85



OcHOBHBIE 3aKOHOMEPHOCTH TIPOIECCOB M OOMIME TPUHIMUIBI pacdyera arnmnapaToB
XUMUYECKON TEXHOJIOTHH.

Kunkoctn u rasel. Knaccudukarnus skuakocteil. MpeanpHas xuakocTh. KamenbHble u
yapyrue Kugkoctd. Cuibl, ACUCTBYIOIIME B JKHJIKOCTH. MAacCOBbIE M ITOBEPXHOCTHBIE.
HanpsbkeHus B )KUIKOCTSAX U ra3ax (TaHTeHIMaIbHbIC U HOpMalibHbIC). CBONCTBA MHUIKOCTEH.

Monpenb HenpepbIBHOM cpeabl. [ToHsTHE (DU3UIECKOTO JIIEMEHTapHOTO 00beMa.

1.2. OcHOBBI TEOPUU TIEPEHOCA.

OcHOBBI TeOpHUH SIBICHUI MEpeHoca: aHaJlu3 MEXaHHW3MOB, MOJECIUPOBAHMS U pa3pabOTKU
0000IIEHHBIX METOJOB pacueTa THAPOMEXaHUICCKUX, TETNIOBBIX ¥ MacCOOOMEHHBIX MPOIIECCOB
u annaparoB. {OEHOMEHOJOTHYECKHE 3aKOHbl IIEPEHOCA HWMITYJIbCa, MAacChl M OSHEPIHH.
MonekymsipHbIi ¥ KOHBEKTHUBHBIA mepeHoc. OOmmue 3aKOHOMEPHOCTH THUAPOJAUHAMUKH,
TEIJIONepelayd M Macconepenayd. B3anMoOcCBsA3b 3THX MPOLECCOB B IPOMBINUICHHOU
anmnapartype. Poib siBieHUI iepeHoca Mpu XUMHUYECKUX MPEBPALICHUSX.

MarepuanbHbie U SHepreTHyeckue (TerioBbie) OalaHChl; OMPEACICHHE MAaCCOBBIX TOTOKOB
U DHEPreTUYECKUX 3aTpaT. YCIOBUS PABHOBECUS U OMNpPE/ETICHHWE HANpaBJIICHHUS IPOLIECCOB
nepeHoca. OO BUI ypaBHEHHI CKOPOCTH MPOIECCOB; ABMKYIIME CHJIBI U KUHETHUYECKHE
k03P puureHTs. JIMMUTHpPYIOIKE CTa i,
1.3.TunpocraTuka.

Juddepenunanpaple ypaBHeHHs paBHoBecus Oiiepa. Ilokosimasicss XHIKOCTb MOJ
JIEMCTBUEM CHJIbI TsKecTH. OCHOBHOE ypaBHEHHE T'MAPOCTaTHKH. [IpakThueckue NpuioKeHUs
OCHOBHOT'O YPaBHEHHUSI TUJIPOCTATUKH.
1.4.TunpoauHamuka.

bayanc cuit pu IBMYKEHUH BSI3KOM HEC)KMMAEMOM KMAKOCTH. Y paBHEHHE HEPA3PBIBHOCTU
(crutomHocTH) motoka. YpaBuenue HaBbe-CTokca 1 ero GU3HYSCKHI CMBICIT.

[Momo6HOe mpeobOpazoBanue ypaBHeHHs HaBbe-CtTokca. be3pasmepHble mepeMeHHbBIE -
KPUTEPHH THAPOIMHAMUYECKOTo momoous (Diinepa, Peiinonbaca, @pyaa, rOMOXPOHHOCTH), UX
duznyecKuil CMBICT, TapaMeTpuueckue Kpurepuu. KpurepwanbHOE YpaBHEHHE BUKCHUS
BS3KOH JKUIKOCTH.

VYpaBHeHue JBUWKeHUs Oilnepa. DHepreTudyeckuid OajgaHC CTALMOHAPHOTO JIBUIKCHUS
UJICaIbHOM KUJKOCTH. YpaBHeHHE bepHymnu s uaeanbHOM M pealbHOM KUIAKOCTH. Ero
NpakTHYeCKHe NpuiIokKeHus (ucredenue xuuakocrei, Tpyoka I[luro-Ilpanaris). IlpuHImIE
U3MEpPEHUs]  CKOpOCTell M pacXoAOB  JKUIKOCTH  APOCCENbHBIMM  Tpubopamu U
MTHEBMOMETpUYECKUMH TpyOkamu. OrmpenereHre pacxoJ0B MPU UCTCUCHUHU KHUIKOCTEH udepe3
OTBEPCTHS WIM HACAKH.

I'uapoanHamMuyuecKkue pexXuMBbI JBHKEHUS KUAKOCTEH: TJaMUHAPHBIA U TYpOYJICHTHBIH.

Uucno PeitHonbaca W €ro KpPUTHYECKHUE 3HAYCHUSA. MexaHuU3Mbl JIAMUHApPHOTO U
TypOyneHTHoro Tedenuid. [loHsTe TypOynentHocTu. [IpencraBieHuss 0 THAPOIUHAMUIECKOM
MOTPAHUYHOM CJIO€ MTPHU TEYEHHH 110 TpyOaM U KaHalaM U IpU 0OTeKaHUH Tel.

Pacuer npmamerpa TpyOONpPOBOMOB W ammaparoB;, BBEIOOP CKOPOCTEH IOTOKOB W
ONTUMAJILHOTO TUaMeTpa TPyOOIIPOBOIOB.

Pacnipenenenue ckopocTeil mo paamycy TpyObl MOCTOSIHHOTO CEUEHUS MPU JaMUHAPHOM
CTallMOHAPHOM TE€UEHUH.

Teuenne B TpyOax u kanamax. Omnpenensiomuil MONEpevHbI pa3Mep MOTOKa B KaHajax
MIPOU3BOJILHOM (POPMBI. THAPABINYECKUNA pPanyC, SKBUBAJIECHTHBIN auameTp. ['mapaBnuyeckoe
CONPOTHUBIICHUE MIPU TEYCHUH KHKOCTEH U ra3oB. Pacuer morepp Ha TpeHue (ypaBHeHue [lapcu-
Beiicbaxa) u Ha MecTHble comnpoTuBicHHsS. COOTHOIIEHHS W HOMOIPaMMBI JUIS pacyera
Kod(duImeHTa TpeHus. 3aBUCUMOCTH MEXIY PACcXO0JIOM U MepenajioM AaBiieHus. Pacdyer Hamopa
JUTSL TIepeMeIlieHus! )KUIKOCTEH uepe3 cucteMy TpyOOmnpoBOIOB U anapaToB.
1.5.1lepemMenieHre KUIKOCTEH.

[lepemenienne XKUIAKOCTEH C TMOMOIIBIO MAIIWH, TOBBIIAIONMX AaBieHHe. OObeMHBIC
(mopIHEBbIC, POTAI[MOHHBIC U JIP.) U JUHAMUYeCKHUe (EHTPOOESIKHBIC, OCEBBIC U Jp.) HACOCHI.
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OcHoBHBIE TapaMeTpbl PabOTHl TUAPABIUYECKHX MAIIMH: MPOU3BOJUTEIBHOCT, HAIOP,
MotHocTh, KIT/I.

Pacuer Hamopa u moTpeOisieMOl MOITHOCTH; MOMOOp IBHUTaTeNs K Hacocy. OmnpenencHue
JOTTYCTUMOM BBICOTHI BCAChIBAaHUS. SIBJICHIE KaBUTAIIMH U €r0 IPeIOTBpaIleHHE.

OcoOeHHOCTH pabOThI, COMOCTABIEHNE U 00JIACTH MPUMEHEHHSI OCHOBHBIX THUIIOB HACOCOB -
ICHTPOOCIKHBIX, MOPIIHEBBIX (MUTyH)KEepHBIX) W Ap. CBs3p Hamopa, momrHOocTH u KITJ[ ¢
MPOM3BOIUTEIILHOCTRIO (XapaKTePUCTUKHA HAcocoB). PaboTa HAcoCOB Ha CeTh M HMX BBIOOD;
perynupoBaHue MPOU3BOAUTEIHHOCTH.

Paznen 2. TensioBble mpouecchbl M ANMAPaThl XUMHYECKOH T€XHOJIOTHH.
2.1.OcHOBHbBIE NOHATHS U ONPEJIENICHU B TeIIonepeaaye.

OCHOBHBIE TEIJIOBBIE MPOLIECCHI B XMMUYECKON TEXHOJIOTUU: HAarpeBaHUE M OXJIAXKJEHUE,
KOHJICHCAIIUS [TapOB U UCTapEHUe KUIKOCTEH.

CrannoHapHbIi ¥ HECTALMOHAPHBIM NEPEHOC TEIUIOTHL. TemmepaTypHOe IOJ€E, I'paJueHT
TEMIEpaTypbl U TEIJIOBOW MOTOK; TeIIonepeaaya U TeIooTaava. TeMnepaTypornpoBOIHOCTh —
TEIJIOMHEPLIMOHHBIE CBOMCTBA CPEIbI.

2.2 Ilepenoc sHepruu B popme TenaoThI.

TennoBoil GanmaHc Kak 4YacTHBIM ciydail sHepreTuyeckoro Oamanca. OmpeneneHue TEIUIOBOU
Harpy3Kd amnmapara Ipd H3MEHEHHH U 0e3 H3MEHEHMsI arperaTHoro cocrosHus. Pacxon
TEIUIOHOCUTEIIEH.

HuddepennmanpHoe ypaBHEHHE TIepeHOCa SHEPTHH B (hopMe TEIUIOTHI, ypaBHeHHe Dypbe-
Kupxroda u TernnonpoBoJHOCTH.

CranuoHapHbIi MepeHoC TEIJIOTHl Yepe3 MJIOCKHE M IMIIMHIApUYecKkrue cTeHku. CoueTanue
MEXaHU3MOB IIEPEHOCA TEIIOTHI (TETJIONPOBOIHOCTH, KOHBEKIIUH, U3TYUCHHUS).

KonBekTHBHBIN nIepeHoc TeIoThl. be3paszmepHbie nepeMennbie —unciia Hyccenbra, [lekie,
[pannrns, I'pacroda, @ypoe. Pacder ko3(h(UIMEHTOB TEMJIOOTIAYM IMPH BBIHYKACHHOW H
€CTECTBEHHOU KOHBEKIIUH.

TemooOMeH MpU W3MEHEHHMH arperatHoro coctosiHus. Konmencamus mapos. dopmyma
Hyccenpra. TernmooOMeH Mpu KUTICHHUH.

PagnanTHelii  TeruonepeHoc. BzaumMHoe wu3nydyeHue Ten. PaauMaHTHO-KOHBEKTHMBHBIN
MEPEeHOC TeIIOoThl. PacueT moTeph TEIIOTH ammapaTaMd B OKpPYXKAIOIIYI0 Cpely M TEIIOBOU
n3ossiuuu. OCHOBHOE YpaBHEHHE TEIUIONEPEIayn.
2.3.Tennonepenaya B NOBEPXHOCTHBIX TEIIOOOMEHHUKAX.

Temoniepeaua B TMOBEPXHOCTHBIX TEIMIOOOMEHHUKAX. AAWUTHUBHOCTh TEPMUYECKHUX
conpotuBiieHnil. CpeaHsas ABUXKYIIas cujia Teronepeaayr. OnpeaeneHne cpeqHe IBUKYIIeH
CWJIBl B anmaparax pa3lu4yHbIX KOHCTPYKIMH. B3auMHoe HampaBieHUE ABUKEHUS
TeIJIOHOCHUTENeH. PacyeT moBEpXHOCTH TETUIOOOMEHHUKOB.

CrocoObl  TOABOJA M OTBOJA TEIJIOTHI B XWUMHYECKOW TexXHonoruu. TpeboBaHwms,
npenbsBisieMble K TerioHocuTensiM. OOorpeB BOASHBIM TapoM, BBICOKOTEMIIEPATYPHBIMU
OpPTaHMYECKUMH TETUIOHOCUTEISIMH, TOMOYHBIMU razamu. CrocoOwl anmekTpoodorpeBa. OTBOI
TEIUIOTHI BOAOH, BO3AYXOM U HU3KOTEMIIEPAaTyPHBIMH TEIJIOHOCUTEIISIMHU.

TemmooOMeHHBIe ammapaThl; WX Kiaccupukanus. OCHOBHBIE THIIBI TMOBEPXHOCTHBIX
TEMI000MEHHUKOB ~ (TpyOuarble, IUIaCTHHYATHIC,  ammaparbl C  [EPEMEIIMBAIOIIMMHU
ycrpoicTBamMu U T.1.) CMECHTEIbHbBIC TEIUIOOOMCHHUKN: TPAJUPHH, KOHICHCATOPBI CMCIIICHHS.
Bri6op onTUMalbHBIX KOHCTPYKLIMHA U YCIOBUHM 3KCIUTyaTallMM TEMJIOOOMEHHBIX aIllapaTos.
OcHOBHBIE TCH/ICHIIUU COBEPIICHCTBOBAHUS TETNIOOOMEHHBIX aIIapaToB.

Pasnen 3. Ilpomecchl W anmapaTbl pa3lejieHHs] TOMOTEHHBIX CHCTeM (OCHOBHbBIE
Macco0OMEeHHBbIE MPOLECCHI).
3.1.OcHOBHBIC OHATHS U ONPEIEICHUS B Maccolepeiaye.

Knaccudukanus nporeccoB maccooomerna. OCHOBHBIE TIOHATHS U onpeseneHus. [Ipoiecch
co cBOOOTHOM M (PMKCUPOBAHHOW TpaHUIIEH pa3zena a3 u ¢ pa3aessonei Gaspl meperopoIKon
(MemOpanoit). Hocutenu u pacnpenensembie BemecTBa. CriocoObl BhIpaKeHHsI cocTaBa ¢as.
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OU3UKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IPOIECCOB. PaBHOBECHBIE YCIOBHS U
OTpeNieJICHUEe HampaBlieHUs TiepeHoca BemiectBa w3  (asel B ¢dazy. KoaddummeHTs!
pacnipenenenus. [lonsTue o Mmacconepenaye U MaccooTAaye.

Konnenrpanuonnoe mose, rpaJueHT KOHIEHTpaluu, OO U yAeIbHBIA MOTOK MAacChl.
MornekyinsipHas TudQy3ust B )HUIKOCTSX, razax (mapax) v TBEpAbIX Telax.
3.2.MexaHU3MBbI [IEpEeHOCa MACChI.

VYpaBHeHUE HEPA3PHIBHOCTH ISl ABYXKOMIOHEHTHON CHCTEMBI.

Huddepennmanproe ypaBHEHHE KOHBEKTUBHOIO MTEPEHOCA MAcChl B OWHAPHBIX Cpeaax.

Juddy3noHHBII MOrpaHUYHBIN CI0H; MPOPUIN KOHIEHTPAUKA U CKOPOCTEH B MOTOKAX.

Koaddunumentst maccoornaun. OCHOBHbIE MOJENbHBIE MPEACTABICHUS O MEXaHU3Me
MaccoOTAauu.

MopenupoBanue KOHBEKTHMBHOTO MaccooOmena. YUmcna Hyccenwra, Ilekme, Ilpanmris,
®dypbe u ap., uX GU3NYECKHU CMBICH, aHAJIOTUH C TEIUIOBBIM MOA00HEM MPUMEHHUTEIBHO K ra3am
u xuakoctsM. Pacyer ko3uIMEHTOB MaccooTAauum B ammaparax pa3jiMYHbIX THUIOB IO
ypaBHEHHSIM ¢ Oe3pa3MepHBIMU TIEPEMEHHBIMH.

Macconepenaua. OcHOBHOe ypaBHeHHE Maccornepenadyd. COOTHOIIEHUE  MEXIY
KodpduureHTaMn  Maccomeperaud M MAacCOOTAAYH,  AJIUTHBHOCTh  TU(PPY3MOHHBIX
conpotuBiieHuil. HTeHCHpUKalusg Macconepenaud MyTeM BO3JECUCTBUSA Ha JIMMHUTHPYIOLIYIO
CTaJuIO.

Baustuue  ycnoBuii  (TemmepaTypbl, JaBJI€HHS, KOHICHTpAlMii) Ha  HalpaBICHHE
MaccornepeHoca Ha mpuMepax adcopOIuH; MPUHLIUIIBI BEIOOpa a0COpOEHTOB.

3.3. da3zoBoe paBHOBECHE.

MarepuanbHblii  OalaHC HENPEpPBIBHOTO YCTAaHOBUBLIETOCS IpOLEcca TMPH  PA3TUUYHBIX
croco0ax BhIPaKEHHUS COCTAaBOB (Da3 M MX pacXoJI0B, ypaBHEHUS pabOUMX JIMHUMN.

IIpenenbHble KOHLEHTPALMK PACIIPEAEIISIEMOI0 KOMIIOHEHTA B OTAAIOLICH U U3BJICKAIOLIEH
dazax an8 OPOTUBOTOYHBIX MPOLIECCOB. MaKCHUMallbHO BO3MOXKHAsi CTENEeHb W3BJICUCHUS,
MUHUMAJIBHBIN 1 ONTUMAIIBHBIN pacXobl U3BIEKAOMIEH (a3bl.
3.4.Mertobl pacuéra pa3MepoB MaCCOOOMEHHBIX KOJOHHBIX anlaparos.

Pacuer momepedHoro ceuyeHus (quamerpa) KOJIOHHBI, TIPENENBHO JOMyCTUMAs |
SKOHOMHMYECKH ONTUMAJIbHAS CKOPOCTH CIUIOUIHOMN (ha3bl.

ParmonanbHbIi BEIOOp B3aMMHOTO HAIlpaBICHUS ABIMKEHHS (a3 M opraHu3aluy MOTOKOB B
MaccOOOMEHHBIX ammaparax. PacueT MacCOOOMEHHBIX MPOLIECCOB M ammapaToB sl CUCTEM C
OJTHUM pacIpeaessieMbiM KOMITOHEHTOM. OCHOBBI pacueTa BBICOTHI MacCCOOOMEHHBIX amlapaToB
C HENpPEephIBHBIM U CTYNEHYATHIM KOHTakTOM ¢a3. /[Ba OCHOBHBIX METOJa pacyeTa: Ha OCHOBE
K03 PHUIMEHTOB Macconepeiayd U Ha OCHOBE TMOHSATHUS TEOPETHUYECKOW CTYIEHU pa3esieHUs.
[TonsiTve ymcna eIWHUI] TMEpeHOca W BBICOTHI €AMHULBI nepeHoca. dakTop Maccomepenauu.
Cpenusiss ABWXKylIas CWiIa Macconepeiayd. BiusHHE NpPOAONBHOTO MEpeMEIIMBaHUS Ha
CPEIHIOI0 JIBIKYINYIO CHIly Macconepenauu. [Ipouenypa pacuera, ocHOBaHHAas Ha OOBEMHBIX
ko dunmenTax macconepenauu. ['padpuiyeckuil 1 aHATUTHIECKUN METO/IBI pacyera.

Pacyer BbBICOTBI MacCOOOMEHHBIX ammaparoB CO CTYyNEHYaTbIM KOHTakToM  (ha3.
D¢ dexkTuBHOCTH cTyneHu 1mo Mopdpu. CBA3bp uncia equHHIl nepeHoca u JokanbHoro KITJI
ctyneHd mo Mbpopdpu. UuciaeHHBIM pacdyeT «OT CTYIEHH K CTYNEHH» U €ro rpadudeckas
MHTEPIIPETALNS C UCITIONb30BAHUEM «KMHETHUECKON JIMHUM». YUeT CTPYKTYpsl NoTokoB U KII/]
tapenku. OCOOEHHOCTH pacueTa TapeibyaThlX KOJOHH Ha OCHOBE IOHSTHS TEOPETUUYECKOU
Tapenku. Ynuco NeHCTBUTENbHBIX M TEOPETUUECKHUX TapesoK. DPPEeKTUBHOCTD TapENIKH.

PanmonaneHbIi BEIOOP B3aUMHOTO HaIpaBlIeHUs ABMXKEHUA (a3 U OpraHu3aliy MOTOKOB B
MacCOOOMEHHBIX arnmaparax.

3.5. AGcopOius.

OOmme mOPUHIUIBI YCTPOWCTBA M KiacCH(UKALUs ammapaTroB Ui MacCOOOMEHHBIX

IPOIIECCOB B cucTeMax "Ta3(map)-KuaKocTh". OcoOEHHOCTH KOHCTPYKIIHI aOcopOepoB.
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OcHOBHBIE THNBI M 00JacTH NpUMEHEHHUs: aOcopOepoB: Hacago4yHbIE M TapeibyuaTble
KOJIOHHBI, anmapaTbl cO CIJIOIIHBIM M CEKIHOHHUPOBAaHHBIM 0apOOTaKHBIM CJIOEM, almapartbl ¢
JUCIIEPIUPOBAHUEM JKUKOCTH.

Cxembl aOCOPOIIMOHHO-IECOPOIIMOHHBIX ~ YCTAHOBOK C  BBIICJICHHEM HW3BJICUEHHOTO
KOMIIOHEHTa M pereHepammeii abcopOeHTa (necopOumeil npu TMOBBIICHHON TeMIlepaType,
MOHM)KCHUEM JTaBJICHHS, OTTyBKOH HHEPTHBIM HOCHUTEIIEM).

3.6. Iuctmmsanus. Pextudukarus.

Paznenenue nucTuiisinueil )KMIKUX TOMOTEHHBIX CMeceil M CKMKEHHBIX ra3o0B; o0iacTu
NPUMEHEHUS U OCOOCHHOCTH MPOBEICHUS MPOLIECCOB IPU PA3TUYHOM JaBJICHUH.

[TapoxuIKOCTHOE paBHOBECHE JUISi CHUCTEM C TIOJHOM M OTPAaHUYEHHOM B3aMMHOMN
pacTBOPUMOCTBIO W €r0  BIMSHME Ha  BO3MOXXHOCTb  pa3[ElIEHUs  KOMIIOHEHTOB
JTUCTHIUISIIMOHHBIMHU MeTo1aMu. PacueTr paBHOBecHs Ui U€AIbHBIX OMHAPHBIX CMECEH.

[Ipoctas u ¢ppakunoHHAs IEPETOHKA; MEperoHKa ¢ aediermanueil. MarepuaiabHbIi O6anaHc,
pacder BbIXOJa MPOAYKTa M €ro CpPeHEro cocTaBa MpU MeperoHke OMHapHbIX cMmecel. CxeMbl
ycTaHOBOK. TeruioBeie 6amaHChl U pacyeT pacXo0B TEINIOHOCUTENEH IS 3TUX MPOIIECCOB.

Pextudukamus. DU3NKO-XUMHUECKHE OCHOBBI W OCOOCHHOCTH YCIIOBUM TPOBEICHUS
nporeccoB. CXeMbl YCTaHOBOK JJIsS HETIPEPHIBHOM U MEPHOAMYECKON peKTU(UKAIIMN OMHAPHBIX
cMeceii. OcCOOCHHOCTH yCTPOMCTBA ammaparoB (HacaZOYHBIX M TapelbyaThiX KOJOHH) U BBIOOpPA
PSKUMOB HMX pPa0OThI MpH pekTuuKanuu (Mo cpaBHEHUIO ¢ abcopOimeit). OcoOeHHOCTH
YCTPOMCTBA U BapHaHTHI pabOThI UcTIapuTeNel U 1ehIerMaTopos.

MopenupoBaHie M pacyeT NpOIECCOB M ammaparoB MpPU HENPEpHIBHOW pPeKTH(PUKALUU
OuHapHbIX cucTeM. OCHOBBI YHMCIEHHOTO U TpadoaHaTUTUYECKOTO METOI0B. MaTepuaabHbIN
O6anmanc. PabGoume nuauu. OrmnpeneneHne MHUHUMAIBHOTO U pabodero (QIerMoBOro YMCIHA.
TennoBoii 6amaHC W pacyeT pacxo0B TEIUIOHOCUTENe. [IpUHIUIIBI TEXHUKO-YKOHOMUYECKON
ONTUMH3AIMM TIpU pacyere pabodero (QJIEerMoBOro 4YHWCIA, pa3MEpoB ammaparypsl u
sHepreTudeckux 3arpar. OCHOBBI pacuera TapeiabdyaThblX M HACAJOYHBIX PEKTU(PHUKAIIMOHHBIX
KOJIOHH.

Pasnen 4. Ilpouecchl W anmaparbl pa3geieHHs] TeTEPOreHHbIX CHCTeM (OCHOBHbBIE
THIPOMeXaHNYeCKHe MPOIEeCChI).
4.1.Pa3nenenue reTeporeHHbIx cucteM. OCHOBHBIC OHITHS U METOJIbI.

Knaccudukanus ®UIKAX ¥ Ta30BBIX T€TEPOTCHHBIX CHUCTEM: CYCIIEH3UH, 3MYJIbCHH, NEHBI,
IBUTH, TyMaHbl. MaTepuanbHblil 6aJaHC MPOLECCOB pa3/IeeHHs TETEPOT€HHBIX CUCTEM.

Onenka 3¢(eKTUBHOCTH U BBIOOpP ONTHUMAJIBHBIX MPOILECCOB M allapaToB I pa3/eIeHUs
FE€TEPOTEHHBIX CMECEH.
4.2.OCHOBBI TEOPUHU OCAKICHHUS.

Pa3neneHne XUAKMX M Ta30BBIX CUCTEM B MOJ€ CHJI TsbKecTH. Pacuer ckopocrein
CBOOOJHOTO M CTECHEHHOTI'O OCaKICHMS TBEPABIX YACTHI] MIApOOOpa3sHON M OTIMYHBIX OT HeEe
¢dbopM B TIOJIE CUITBI TSKECTH.

IIponieccel OTCTaMBaHMUs W YCTPOWMCTBO AaIlllapaTOB PA3LCIICHUs CYCIECH3UH, SMYJIbCUU U
nbuied. Pacder moBEpXHOCTH OCaXIAEHUSI U MPOU3BOJAUTEIHLHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JICCTBHE IIMKJIOHOB (IIPOCTHIX M OaTapeitHbIX), TUAPOIMKIOHOB.
4.3.TeyeHue »UAKOCTH Yepe3 HENOIBUYKHBIE 36PHUCTHIC U TICEBJA00KHUKEHHbBIE CIIOH.

3HayeHHWEe THAPOJMHAMUKUA 3EPHUCTBIX CIOEB B Iporeccax (UIbTPOBAHUS, TEIJIO- U
MaccooOMeHa, TeTepOoreHHoro katanu3a U Jp. OCHOBHBIE XapaKTEPUCTHKU OSTUX CIOEB!
JUCIIEPCHOCTD, YAEIbHAs IOBEPXHOCTb, IOPO3HOCTh, IKBUBAJICHTHBIN JUaMeTp KaHaloB. Pacuer
TUIPABIMYECKOrO COMPOTHUBIIEHUS CJOSA. ['MOpaBIMYECKOE COMPOTHUBIEHHUE CIIOEB HACalI0K
MPOMBIIIJICHHBIX Macco- U TeIUIO0OOMEHHBIX allapaToB.

Pexumbl TeueHUss MOTOKOB B HACAJOYHBIX KOJIOHHAX. [ mMapaBiIMueckoe COMpPOTUBIICHHE,
SIBIICHUSI TTO/IBUCAHMSI, 3aXJICOBIBAaHMSI U MHBEPCHH (Da3 U pacdyeT COOTBETCTBYIOIIMX CKOPOCTEH.

I'uapoavHamMKuKa — TICEBAOOXKIKECHHBIX  (kumsimux)  cimoeB.  OOmacTb  MPUMEHEHUSI
NICEBI00KHKEHUS. OcHoBHbIE XapaKTepUCTUKU NICEBA00KHKEHHOTO COCTOSIHUSL.
['unpaBnuueckoe conpotuieHue. Pacuer ckopocTeil IceBA00KUKEHUS U CBOOOAHOTO BUTAHUA,
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BBICOTBI IICCBJOOXMMKXCHHOI'O  CJIOA. O,Z[HOpO,Z[HOG U HCOAHOPOAHOC IICCBAOOXKHNIKCHUC.

OCOOCHHOCTH TICEBIAOOXKHMKEHUS TOJHIUCIICPCHBIX CIIOEB.

3epHI/ICTBIX TBep,Z[BIX MaTepI/IaJIOB.
4.4, OuiapTpoBaHUE CYCIEH3UI U OYMCTKA ra30B OT IIbUIEH.

ITaesmo-

U TUIPOTPAHCIIOPT

Cneumbmca MOBCACHUS OCAaAKOB KaK 3CPHHUCTBIX CJIOCB. CXKHMACMbIC U HECCKHUMACMBIC

ocanku. Bunubl (GUIBTPOBAIBHBIX TEPETOPOJOK. DaKTOPHI,
MOCTOSIHHOM

¢GuIbTpOBAHMS. OunbTpOBaHKE pu

BIIUSIIOIINE

CKOPOCTH

Ha CKOpOCTb
¢bMIbTpOBAHMS.

DKCrepUMEHTAIbHOE OIpesiefieHue KOHCTaHT ypaBHeHHsS (uiabTpoBaHus. Knaccudukanus u
YCTPOMCTBO OCHOBHBIX THIIOB HEMPEPHIBHO W MEPUOAUYECKH paboTalomux (GUIbTpoB H

GUABTPYIOMHUX EHTPUDYT.
4. 00beM y4eOHOH JUCHUILIMHBI
B 3aueTHBIX B akanewm.
Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 10,0 360
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 3,56 128
Jlextuu (JIek) 1,78 64
[Mpaktuueckue 3ansarus ([13) 1,78 64
CamocrosiTebHas padora (CP): 4,44 160
KonTakTHast camocTosiTeNibHas padoTa 444 -
CamocTosATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 160
Bua xonTposs:
DK3aMeH 2,0 72
KoHTakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 20 0,8
[ToAroTOBKA K 9K3aMEHY ' 71,2
Bua uToroBoro KOHTpOJIA: IK3aMeH
B ToM 4mciie o cemecTpam:
5 cemecTp
Bunpl yue6HO# paboThI B 3aueTHBIX B akanem.
eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 135
KonrakTHasi pa6oTa —ayIuTOPHbIE 3aHATHSI: 1,17 48
Jlexrun (JIek) 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonTakTHas camocTosiTeNibHas padoTa 229 -
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ' 60
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas paboTa —poMeXyTOYHAas aTTeCTaIHs 10 0,4
[ToAroToBKa K 9K3aMeHy ’ 35,6
Bua uToroBoro KOHTpOJIA: IK3aMeH
6 cemecTp
Bunpl yue6HO# paboTh B 3aueTHBIX B akanmem.
eIMHUTIAX qacax
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OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHy 5,0 135
KonrakTHasi pa6oTa —ayauTOPHBIE 3aHATHSI: 1,17 48
Jlexrun (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,89 24
CamocrosiTesbHas padora (CP): 2,22 60
KonrtakTHas camocrositenbHas pabora 299 -
CaMocTOATEIbHOE NU3YUEHHE PA3ENIOB JUCLUIIINHBI ' 60
Bua konTpoJ:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[TonroroBka K sK3aMeHy ’ 35,6
Bu1 HTOrOBOr0 KOHTPOJIA: JK3aMeH
B 3auerHbIxX B actpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 10,0 270
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 3,56 96
Jlextuu (JIek) 1,78 48
IMpaktuueckue 3ansarus ([13) 1,78 48
CamocrosiTesbHas paGora (CP): 4,44 120
KonrtakTHas camocrositenbHast paboTta 4.44 -
CamocTosATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 120
Bua xonTposs:
DK3aMeH 2,0 54
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIH 20 0,6
IToAroTOBKA K 9K3aMEHY ' 53,4
Bu HTOrOBOro KOHTPOJIA: JK3aMeH
B ToM 4mciie o cemecTpam:
5 cemecTp

B 3aueTHbIX B actpos.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 135
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,17 48
Jlexrmu (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonrakTHas camocTosiTeNbHas paboTa 229 -
CaMocCTOATEIbHOE N3YYEHHE PA3ENIOB JUCLUIIINHBI ' 60
Bua konTpoJ:
DK3ameH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,3
IToAroTOBKA K 9K3aMEHY ' 26,7
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Bua uToroBoro KOHTpOJIA: IK3aMeH

6 cemecTp
B 3aueTHbIX B actpos.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 135
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,17 48
Jlexrmn (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonrakTHas camocrositenbHas pabota 292 -
CaMocToATEIbHOE N3YUEHHE PA3eNIOB AUCLUIIINHBI ' 60
Bua konTpoJs:
DK3amMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,3
[ToAroTOBKA K 9K3aMEHY ' 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«DU3NKO-XMMHA HAHOCTPYKTYPHPOBAHHBIX MaTepuaioB» (61.B.12)

1. Ieabp AMCHUIIMHBI. 00YYEHHE CTYACHTOB (DHU3UKO-XUMHUYCCKMM 3aKOHOMEPHOCTSIM
(bopMUpPOBaHUS HAHOCTPYKTYPUPOBAHHBIX MATEPHUAIOB, 03HAKOMIICHHUE CTYICHTOB C OCHOBHBIMH
KJIacCcaMy HaHOYACTHII 1 HAHOMATEPHAJIOB, UX (DU3UKO-XUMHUYCCKMMHU CBOMCTBAMH, a TaKKe CO
CITOYKMBIITUMHUCS M TICPCIICKTUBHBIMU 00JIACTSMH MTPUMEHEHUSI HAHOMATEPHAJIOB.

2. B pe3yjabTare u3yYeHHs JHCHMILIAHBI O0YyYalIIMiici 1O mNporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

- CIIOCOOHOCTBIO OCYIIECTBIIATH COOp AAHHBIX, M3y4yaTh, aHAIM3UPOBATh U 0000IIATH
HAYYHO-TEXHHYECKYI0  HMHQOPMAIMIO [0 TEMaTHKE  HCCIENOBaHUs, pa3paboTke |
UCIOJIb30BAHUIO TEXHUYECKOH MTOKYMCHTAIIMH, OCHOBHBIM HOPMATHBHBIM JIOKYMEHTaM IO
BOIIPOCaM HHTEJUICKTYaJIbHOW COOCTBEHHOCTH, TOATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmaenuto Hoy-xay (ITK-2);

CIIOCOOHOCTBIO HMCIIONIb30BATh HA MPAKTHUKE COBPEMECHHBIC IMPEICTABICHUS O BIUSHUU
MHKPO- U HAHO- CTPYKTYpPhl Ha CBOMCTBa MaTe€pHaJIOB, UX B3aUMOAECHCTBUU C OKPYKAIOIICH
CpezoH, moJisiMu, yactuiiamu u usiaydeHusmu ([1K-6);

CIIOCOOHOCTBIO MPUMEHSITh 3HAHUS 00 OCHOBHBIX THITAX COBPEMEHHBIX HEOPTaHUUECKHX
U OpraHHYeCKHMX MaTepHalioB, MPHUHIHKIAX BHIOOpAa MaTEPHATIOB Ul 3aJaHHBIX YCIOBHUI
IKCIUTyaTalldd C y4eTOM TPeOOBaHHMH TEXHOJOTMYHOCTH, JKOHOMHUYHOCTH, HAJACKHOCTH H
JIOJITOBEYHOCTH, JKOJIOTMYECKHX MOCICACTBUNA WX MNPUMEHCHUS MPH MPOCKTHPOBAHUH
BBICOKOTEXHOJIOIHYHBIX TporieccoB ([TK-11);

CIIOCOOHOCTBIO ~ HMCIOJB30BaTh HOPMATHBHBIE W METOAMYCCKHE MaTepUalbl s
HOATOTOBKH U O(OPMIICHHS TEXHHUYCCKHUX 3aJaHUil Ha BBIMOJHCHUE M3MEPEHHM, UCIBITAaHWH,
Hay4HO-HMCCIIC0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKuX padot (I1K-13);

3HAMb.

- OCHOBHBIC THIBI HAHOMATEPUATIOB M HAHOCTPYKTYpP, MX OCHOBHBIC (U3HUYCCKUC H
XMMHYECKUE CBOMCTBA M OCHOBHBIC CIIOCOOBI UX MOJTYYCHHS;

- OCHOBHBIC TIEPCIICKTUBHBIC 00IACTH PHUMEHEHHS Pa3INYHBIX BHOB HAHOMATCPHUAIIOB;

ymems:

92




- BEIOMpaTh HEOOXOAMMbIE BU/IbI HAHOMATEPUAIOB U HAHOCTPYKTYD;

- BHMJAETH IMEPCIEKTHUBBl BO3MOXHOTO IIPUMECHEHMsS HOBBIX HAaHOMATEpUAIOB U
HAHOCHUCTEM,;

— OPHEHTHPOBATBCS B JIMTEpaType, IOCBALICHHONW pa3JIMYHBIM HaHOMaTepHagam H
HAHOCTPYKTYpaM;

enadems:

- METOJaMM IPEJCTaBJICHUS JINTEPATYPHBIX M JKCIEPUMEHTAIbHBIX CBEAECHUH O
CBOMCTBAaX, METOAAX MOJYYEHHUS U O0JIACTSX MPUMEHEHHs] HAHOMATepUaloB U HAHOCTPYKTYp B
BUze pepepaToB, OTUETOB, TOKIA0B U MPE3CHTALUH.

3. Kpartkoe cofep:kaHue I CHHUILTHHBI

Beenenne. OcHOBHBIC MOHATHS 0 HAHOMAaTepPHAJIAaX M HAHOTEXHOJIOrMHM. YTo Takoe
«ga”o». Omnpenenenne HaHooOBekTa. OmpeneneHue HAHOTEXHOJIOTHH. OCHOBHBIC MPUYHHBI
0co0BbIX CcBOMCTB HaHOOOBEKTOB. Pasmepnbiii »dpdexr. Hanomarepuansl. Pa3Butue Hayku o
HAaHOCTPYKTypax M HaHoMmarepuanax. OcoOble CBOiCTBa HaHOMaTepHasioB. HaHoTexHOJIOTHS.
3aauy ¥ BO3MO>KHOCTH HAHOTEXHOJIOTMH HA COBPEMEHHOM JTarle.

OO0mue cBoiicTBa W TUNbl HaHO00beKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEPIOM BEILECTBE, B )KUIKOCTAX U razax. OcoOble pu3nYeckue U XUMHUECKUE
CBOWCTBA HAHOOOBEKTOB U HAHOCTPYKTYPUPOBAHHBIX cHCTeM. OCHOBHBIE 3aKOHOMEPHOCTHU
U3MEHEHMs CBOMCTB HaHomarepuaioB. I'panunbl pasgena ¢as3. Pomp mexdasHbIX rpaHuil B
GbOpMHpPOBaHUKM CBOWCTB HAHOMATE€pPUAJIOB. 3aBUCHUMOCTH CBOWMCTB OT pa3Mepa 4YacTHII.
DJNeKTpoHHbIE CBoOiicTBa HaHO4acTHI. (OCOOCHHOCTH TEPMOJAWHAMHKH HAaHOOOBEKTOB.
KBasupaBHOBecHE B HaHOCHUCTEMax. Y CTOWYMBOCTh HAHOOOBEKTOB. KuHETHMKa mpoleccoB B
HaHocucTeMax. Dusnyeckue, XMMHUYECKHE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHUI], HAHOTPYOOK
U HAaHOINIPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. dpakTanbl B oNMcaHUM CBOMCTB
HaHOMAaTEepHaJIOB.

OcHOBHBIE THUNBI  HAHOCTPYKTYP B  JJeKTpoHHKe. IlomynmpoBogHMKOBBIE
HAHOCTPYKTYpPbI: KBAaHTOBBIE SIMbl, HUTU U TOYKH. VIcKyccTBEHHBI aToM, KBaHTOBbIE TOYKH.
[Toryyenue kBaHTOBBIX ToueK. JIutorpadus. KBaHTOBBII J1a3ep.

Ilopomikn ¥ o00beMHBIE HAHOCTPYKTYPHbIE MAaTepHAJbl. YJIbTPaJUCIEPCHBIE
marepuansl.  Kraccuduxanms — mopomkoB.  MeToiasl  MOJNyd4eHUST  HAHOIOPOIIKOB.
KoHconnaupoBannele HaHoMmaTepuaibl. [loBeneHue HaHOUYacTHL IpHU CHeKaHUM. MeToasl
NOJy4eHUss OOBEMHBIX HAHOCTPYKTYpHBIX MaTepuanoB. VHTeHCuUBHas miacTtudeckas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOJYUYEHHBIX Pa3IMYHBIMU METOJAMHU.

Yriaepoanbie HaHoMaTepHaJbl. yJIepeHsl, yriepoJHble HAHOTPYOKH U HAHOBOJIOKHA.
OynnepeHsl U ux cBoicTBa. OTKpbITHE HAaHOTPYOOK. HaHOTpyOKM M HaHOBOJOKHA. OCHOBHBIE
IOyTH IOJY4YEHHUS HAHOTPYOOK M HAHOBOJOKOH. Du3nueckue U XHMMHUYECKHE CBOICTBa
HaHOOOBEKTOB: HAHOYACTUL, (y/UIEpEHOB, HAHOTPYOOK, HAHOBOJIOKOH. OOmactu uX
IIPUMEHEHHS.

Kaacrepsl. Omnpenenenune. Bungel  knactrepoB.  MHorosiniepHble  KOMIUIEKCHBIE
coenuHeHUs. Monekynsapasle kiactepbl. Kiacreprsie Marepuanbl. OcoOble  CBOMCTBa
kjaactepoB. Heyrneponnele TyOyisipHble HAHOCTPYKTYphl. Kiactepbl — Kak 3J€MEHTHI
HaHOPa3MEPHBIX 0OBEKTOB.

HaHocTpyKkTypbl B JKMAKOCTAX. MHILEUIBI, MHUKPOSIMYJbCHUH, HAHOAMCIEPCHUH.
HanoctpykrypupoBannsle renu. Kmacrepsl B pactBopax. KosmomgHele 4YacTHIBI METAJUIOB.
MarnutHble XKuAKOCTH. HaHocTpykTypupoBaHHble cTeksa. DU3NMYECKHE U XUMUYECKHE
CBOMCTBA TOHKMX IUUICHOK M IOBEPXHOCTHBIX CJIOEB, MULECIUISIPHBIX CHCTEM U MUKPO3MYJIbCHH,
JKUJIKUX KPUCTAJUIOB, a3p030JIEH, 30JI€H, TEIEH.

HanocTpyKTypHBIE IICHKH, MOKPBITHS " IOBEPXHOCTHbIE CJIOM.
HanoctpykTrypupoBanHblie nokpbiTHsi. Komnosutheie nokpeitus. Ilnenku Jlenrmropa-biaomxerr.
MeTton MOJEKyJIIpHOTO HAacIauBaHMs.

Ilopucrtelie Tena Ou3nUecKue U XUMUYECKHE CBOMCTBA HAHOOOBEKTOB - HAHOIIOPUCTHIX
TeJN, MOJIEKYJISIpHBIX cuT. HoMeHkaTypa pazMepos 1op.

93



Mem0Opanbl. MemOpannsbie nporuecchl. Kimaccudukaryst meMOpan. MonekynispHbIe CHUTA.
TpekoBble MeMmOpanbl. Vcmonb3oBaHHE TPEKOBBIX MeMOpaH, Kak MaTpullbl A CHHTE3a
HaHOCTPYKTYP.

CynpamoJiekyJsipHble aHcamMO0aud. MoJekysipHOe pacno3HaBaHue, HWHGOpMAIHs,
KOMIUIEMEHTapHOCTh.  [Ipomecchl  mepeHoca ¢ HOcUTENsIMH.  MOoJeKyJsIpHbIE U
cympaMoJieKylspHble ycTpoicTBa. CaMocOopka M caMOOpraHu3alus 3amporpaMMHUPOBAHHBIX
CYNPaMOJIEKYJISIPHBIX CUCTEM.

AcceMOJiepbl U1 MOJIEKYJISIpHbIEe MalIUHbI. HaHOMexXxaHWYecKHe W HaHOZJIEKTPOHHBIE
ycTpoicTBa. AcceMOiepsl 1 MOJIEKY IS PHbIE MAIIUHBI.

HanooObexkThl B oOKpy:xKawieid cpene. Ilpupognasie HaHOOOBEKTHL. <«HepHbie
Kypwibliuku». [lynrut. Ponb HaHOYacTHUIl B TpPaHCTPAHUYHOM I[EPEHOCE XUMHUYECKHX
3JIEMEHTOB B OKpY>KaloIlel cpefe.

3akarouenue. CIOXUBIIHECS U TIEPCIIEKTUBHBIC 00JIACTH IPUMEHEHUS HAHOMATEPUAIOB
B PAa3IMYHBIX OTpacisix MpPOMbIIUIEHHOCTH. I[lepcrekTuBbl U TpoOIEMBI HCHOJB30BAHUS
HAHOMATEPHAJIOB M HAHOTEXHOJIOTUU B PA3IMYHBIX 00IACTX.

4. O0beM y4eOHOH JUCHHIIMHBI

B 3aueTHEIX B akanem.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0uast TPy10eMKOCTh THCHHMILIMHBI 10 Y4eOHOMY IUIAHY 7,0 252
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 3,11 112
Jlexrun (JIek) 0,89 32
Jlaboparopusbie 3austus (J1ad) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 1,78 64
CamocrosiTesibHas padora (CP): 2,89 104
KonrakTHas camocTosTeNbHast paboTa 289 -
CaMocToATEIbHOE NU3YUEHHE PA3eNIOB JUCLUIIINHBI ' 104
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAas aTTeCTaIHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Bua uToroBoro KOHTpOJIA: IK3aMeH

B 3aueTHbIx B acTpos.

Bunsl yaeOHol paboThI eAMHMLIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 7,0 189
KonTakTHasi padoTa —ayauTOpPHbIE 3aHATHS: 3,11 84
Jexnuu (JIek) 0,89 24
JlabopatopHsie 3ausTus (J1aod) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 1,78 48
CamocrosiTesibHas padora (CP): 2,89 78
KonTakTHas camocTosTenbHas paboTa 589 -
CamocTosATeTbHOE U3YUYCHHUE PA3/ICIIOB JUCITUTIIMHBI ' 78
Bua xonTpos:
DK3aMeH 1,0 27
KonTakTHas pabota —mpoMeXyTOYHAas aTTeCTalHs 1,0 0,3

94




[ToaroToBka K 3K3aMeHy ‘ 26,7

Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTanua padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«I"a3o¢a3Hble mpouecchl MoJyYeHnss Hanomarepuaios» (61.B.13)

1. Heap quCHUMNJIMHBI. TPUOOPETCHUE 3HAHUN O (PU3UYECKUX U XUMUYECKHX METOAax
NOJyYCHUsI HAHOMATEepHajaoB B Ta30BOW (¢haze, B TOM YHCIEC HAHOYACTHI], HAHOHHUTEH W
HAHOTPYOOK, TUICHOK W TIOKPBITHI, MAaCCUBHBIX HAHOCTPYKTYPHUPOBAHHBIX M MHUKPOIOPHUCTHIX
MaTepHaloB.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHaliax NpH HX IMOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOCTBA H
00pabOTKH MOKPHITHIA, MATCPUAIIOB U U3JICITNI U3 HUX, CUCTEM YIPABICHHUS TEXHOIOTHYSCKIMU
nporeccamu (I[1K-9);

CIIOCOOHOCTBIO HCIOJB30BaTh HA TPOHM3BOJCTBE 3HAHHS O TPAIAWIMOHHBIX W HOBBIX
TEXHOJIOTHYECKHUX TMPOIecCaX M OIMepalusaX, HOPMAaTUBHBIX M METOJUYECKHX Marephajiax o
TEXHOJIOTUYECKOH IMOATOTOBKE IMPOW3BOJCTBA, KAayecTBE, CTAaHAAPTH3AIMUA M CepTU(UKAIIIH
U3JICITUI 1 TIPOIIECCOB C DJIEMEHTaMU 3KOHOMHUYeckoro ananusa ([1K-16);

3Hamb.

- (PMBUKO-XMMHUYECKHE OCHOBBI METOJIOB IMOJYYCHHS] HAHOYACTHI] U HAHOMATEPUAIOB B
razoBoi ¢ase;

- OCHOBHBbIE (U3MYECKME W XHUMHYECKHE METONbI TOJTY4YCHHS HAHOYACTUIl U
HaHOMAaTEPHAaJIOB B T'a30BOi (pa3e M MEPCIEKTUBHI HX IIPUMCHEHUS,

- OCHOBHBIE TEXHOJIOTHYECKHE ONIEpallii U 000pyAOBaHUE IS MOTYICHHS] HAHOYACTHUIL U
HaHOMAaTePHAaJIOB B Ta30BOil (a3ze;

- TpeOOBaHUsI K KAueCTBY CHIPbSI M IMOJYY4a€MbIX MPOIYKTOB ISl Pa3IMYHBIX METO/OB
MIOJTyYCHHUSI HAHOYACTHI] 1 HAHOMATepHaJoB B Ta30Boi (hase;

ymemb:

- BBIOMpATh HEOOXOMUMBI METOJ] CHHTE3a HAHOYACTHUI U TOJTy4YSHHs] HAHOMATEePHAaJIOB B
ra3oBoii (aze ¢ yuerom TpeOOBaHM K Ka4eCTBY MPOAYKTA M SKOHOMHUYECKUX ITOKa3aTeleH;

- ONTUMU3UPOBATHh MapaMETPhl BRIOPAHHOTO METO/a CHHTE3a TOJ KOHKPETHBIC IEIH U
3a/1a4H;

enadems:

- HaBbIKAMHU WCIOJB30BAHUS TEXHUYECKHX CPEACTB JII HU3MEPEHHs W KOHTPOJIS
OCHOBHBIX  I1apaMETPOB  TEXHOJOTHYECKHUX  IPOLECCOB  IOJNYyYSHHsS  HAHOYACTHI[ U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

- HaBBIKAMH aHAJHM3a HAyYHO-TEXHUYECKOW JIUTEPATypPhl B 0OJACTH METOOB IOTYICHUS
HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BOH ase.

3. Kpartkoe coiep:kaHue U CHUIITAHBI

Pa3nen 1. ®usnyeckue MeTObI MOJTYYeHUSI HAHOMATEPHAJIOB

Beenenne. Kiaccudukanus MeTOHOB TOJTYYCHHs HAHOYACTHII M HAHOMATEPHAJIOB.
Ouznyeckue, XUMHYECKHE, OWOJIIOTUYECKHE W KOMOMHHUpOBaHHBIE MeTonbl. OcoOeHHOCTH
MIOJTYYCHUS HYJIb- OJTHO-, IBY- M TPEXMEPHBIX HAHOMATEPUAIIOB.

dusnyeckne MeTOAbl MOJyYeHHUs] HaHOYAacCTHL. Bo3sronka-necyonumarus. Jlazepnas
abmsrusi. JlucneprupoBaHue B 3JICKTPOIYTrOBOM paspsiie. MeXxaHW4YecKoe, yJIbTPa3BYKOBOE U
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JNETOHAIMOHHOE HM3MeNbueHre. MeToJT B3pBIBAIOIIMXCS MPOBOJIOK. DJIEKTPOUCKPOBAS] IPO3HUSL.
[Tnazmennas chepounnzanus yactuil. KproreHHbie METOIBI.

du3zuyeckue MeTOAbl MOJYYEHHS  MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTtepuayioB. VHTeHcuBHas Tutactudeckas aedopmanusa. HampapneHHas KpucTauIM3aIds
aMOp(QHBIX CIUIaBOB U CTeKOJ. [IpeccoBanue u criekaHue (Pa3HOBUIHOCTH CIICKAHU).

du3nyecKkue MeTolbl MOJYYeHHUs NMJEHOK W MOKPbITHHl. KaneabHbld METO, METO.
CIIMHUHTOBaHUS. MeToa morpyxeHus. HambuieHHe (TEpMHUYECKOE, 3JIEKTPOHHO-ITYYEBOE,
marHeTponHoe). [loustre 00 smurakcuu. MoJekyispHO-IydeBas snuTakcus. Jlutorpadus u
HaHOJIUTOTpadus.

Pa3nen 2. XuMu4yeckue MeTo/IbI MOJy4eHHs] HAHOMAaTepHaloB B ra3oBoii ¢aze

Tunsl npeKypcopoB, TpeGoBaHus K MPEKypcopaM, CHHTE3 MPEeKYPCOPOB.

[TonsiTue mpekypcopa, BO3MOXKHBIE TPEHMYIIECTBA, TPEeOOBaHMUS K MPEKypCOpaM.
OcCHOBHBIE NPHUHIMIIBI — CTaJUM MOAXOAAa K BBHIOOPY W nu3aiiHy mpekypcopoB — MOC c¢
MOJIEKYJIIPHBIM CTpO€HHEM. THIbI MPEKYpPCOPOB, MPUMEPHI PEaKIIUid CHHTE3a. MEeTOIbl OIICHKH
CTEpUYECKUX 3aTPYAHCHUNH W MEXKMOJCKYJISIPHBIX KOHTAKTOB. CpaBHUTENbHAs OIEHKA
SKpaHHUPYIOMIEH CHOCOOHOCTHM OCHOBHBIX THIIOB JHUTaHmoB. IlapooOpa3oBanue OeTta-
TUKEeTOHaToB  MeTauioB. Jlantanowabl. OcoOeHHOCTH MapooOpa3oBaHUs — ATKOKCHIOB.
OcobenHocTH MapooOpa3oBaHMs IUKIONCHTAAUCHWIBHBIX KOOPAMHAIMOHHBIX COCIMHCHHH —
npexypcopoB. ['amorenuisl, Tunpuabl. [[pumMepsl HCTIOMB30BAHUS 111 CHHTE3a HAHOMATEPUAIIOB.

XuMH4YecKue TPAHCIOPTHbIE PeaKIUM.

DKCnepuMeHTalbHbIE U TEOpPETHYECKHE OCHOBBI Meroza. [lpoieccsl, omnpezaenstonme
CKOpOCTh TpaHcropTa. [IpuMepsl TpacmopTUPyEeMBIX BellecTB. Pa3iernenne u o4rcTKa BEUIECTB
MOCPEACTBOM TPAHCIIOPTHBIX PEAKITHIA.

MeToa XHMHYECKOI0 OCAKIEHHSI HAHOMATEPHAJIOB U3 Tra3oBoid ¢a3pl MX
Pa3HOBHIHOCTH

Cragun CVD mpomnecca. Onpenenenue, cxema npoliecca, OCHOBHBIE MapaMeTphl. BriusiHue
ra3oBoii (¢a3pl Ha TMpPOTEKaHWUE Tporecca. [IlpeumyiiecTBa W HEOOCTaTKH  METOAA.
Knaccudukammss meromop CVD. dynknumonanpabie 3nmemeHTsl CVD ycranoBok. Oo6macth
npumenenus meroga CVD. IlonydeHne HaHOMATEepHAOB IMPH Ja3€PHOM HCIAPCHHH aTOMOB
(abmstrun). TTomydeHne HAHOYACTHIL ITYTEM TEPMUYECKOTO Pa3IOKCHHS TBEPIOTO BEIIECTBA

MeToabl nostydyeHusi (HAaHeCeHHs ) IVIEHOK W MOKPBITHIA.

Knaccudukanmst METOIOB  HAHECEHWUsS  HEOPTaHMYECKHUX  TMOKPHITHA.  XOJIOAHOE
ra3oIMHaMUYEeCKOE HambUICHHE. DJICKTPOAYroBasi MeTalu3alus. [ 'a3omiaMeHHOe HalblICHHE.
[InasmeHHoe HanbuieHHE. JleTOHAMOHHOE HambUIeHHEe. BakyyMHO — KOHIEHCAIIMOHHOE
HanblieHHEe. (DyHKIMOHAIBHBIE CXEMBI MPOIECCOB, OCHOBHBIC IapaMmeTphbl, JOCTOMHCTBA U
HEIOCTATKH.

IMonyyeHne yriaepoaHbIX HAHOCTPYKTYp mnocpeacrBom CVD wmertona. CeHcopHble

MaTepPHAJIbI.

Cunte3 ¢ysuiepeHoB Ha ycraHoBkax CMoJUIM (CXeMa M MPHHIMI JCUCTBHS).Y CTAHOBKHU
Kpeumepa u Bymna mis cuntesa ¢ymiepeHoB. Ob6mactu npumeHneHust QysiepeHoB. CuHTE3
YIJIEPOJHBIX HAHOTPYOOK (CXeMa yCTAaHOBKM M MPHHIUIN AeUcTBUs). OOJacTH NMpPUMEHCHHUS
YTJIEPOIHBIX HAHOCTPYKTYp. Mopdosorust u cBoiicTBa CECHCOPHBIX MAaTepPHAJIOB.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEIX B akanem.
Bunpl yue6HO# paboThI eIUHNLAX qacax
O01as TPyA10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonTakTHasi padoTa —ayauTOpPHbIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,44 16
JlabopatopHsie 3ausTus (J1aod) 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,45 16
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CamocrosiTesibHas padora (CP): 2,22 80

KoHTakTHas camocTosTenbHas pabota 227 0,2

CamocTosATeTbHOE U3YUYCHHE PA3IeSIOB JUCITUTITMHBI 79,8

Bua xonTposs:

3a4eT ¢ OLEHKOM - -

B 3aueTHbIX B acTpos.

Bunpl yue6HO# paboThI eIMHULAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 4,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 48
Jlexrun (JIek) 0,44 12
Jlaboparopusbie 3austus (J1a0) 0,89 24
[Mpaktruyeckue 3ausatus (I13) 0,45 12
CamocrosiTebHas padora (CP): 2,22 60
KonTakTHas camocrositenbHas paboTa 229 0,15
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHbI ' 59,85

Bua konTpoJs:

3a4eT ¢ OLEHKOI - ‘ -

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«CHHTE3 HAHOYACTHIl 1 HAHOMATEPHAJIOB B KUAKHUX cpeaax» (61.B.14)

1. Heap AUCHUNJIMHBI - TIpHOOpETEeHHE OOYYAIOUTUMHUCS 3HAHWW W KOMIICTCHIIUN B
00J1aCTH MOJTyueHHS] HAHOYACTHUI] 1 HAHOMATSPUAJIOB B XKHJIKHX CpE/IaXx.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiics mo mnporpamme
MAaTUCTPATYPHI I0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibivu ([1K) komnereHImsMI:

CIIOCOOHOCTBIO HCIIOJIb30BAaTh B HCCIICOBAHHMSIX W pacdyeTax 3HAHHUSA O METojax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIICCTB (MaTepHAIIOB),
(GU3HYECKUX W XMMHYCCKHX Ipolleccax, MPOTEKAIIUX B MaTepHaliax NpH HX IOJYYCHHUH,
obpabortke u moaudukanuu (I1K-4);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKe TEXHOJOTHYECKUX MPOIIECCOB MPOU3BOJICTBA H
00pabOTKH MOKPHITHIA, MATCPUAIIOB U U3JICIIUI U3 HUX, CUCTEM YIPABJICHUS TEXHOIOTMYCCKIUMU
nporeccamu ([TK-9);

CMOCOOHOCTBIO HCIOJb30BaTh HA TMPOM3BOJCTBE 3HAHHS O TPAJAMIMOHHBIX U HOBBIX
TEXHOJIOTHYECKHX IpoIeccaX M OIeparisaX, HOPMATUBHBIX M METOJUYCCKHX MarepHajiax o
TEXHOJIOTUYECKOM IMOJATOTOBKE IMPOW3BOJCTBA, KAayeCTBE, CTAaHAAPTH3AIMU M CepTU(UKAIIUH
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOoHOMHUYeckoro ananusa ([1K-16);

3HAMD.

TEOPETUYCCKUE OCHOBBI IPOIECCOB KPUCTALIM3AIMU B JKHJIKHX Cpelax, OCHOBHBIC
(baxTOphl, BIAUSIOIINE HA pa3Mep U CKOPOCTh 00pa30BaHuUs IIEHTPOB KPUCTAJUIN3AIUH, CKOPOCTh
pOCTa HAHOYACTHII;

3aKOHOMEPHOCTH  TNPOTEKAMOIIMX  MNPOIECCOB  MPH  CHUHTE3C  HAHOYACTHI[ U
HAaHOMAaTEPHAJIOB B XKHUJIKHX (ha3ax;

OCOOCHHOCTH XUMHUYECKHX, (PU3NYECKUX U OHOJIIOTUYECKUX IMPOILIECCOB CHHTE3a
HAHOYACTHI] 1 HAHOMATEPHAJIOB B )KHJIKHX Cpe/ax;

3aKOHOMEPHOCTH, MO3BOJISAIOIINE MPOTHO3UPOBATh pa3Mep U MOP(OJIOTUI0 HAHOUYACTHIL
IIPH UCITOJIb30BAHUH KHUAKO(DA3HBIX METOJOB CHHTE3A,
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ymemn.

BBIOMPATh CMIOCOO CHHTE3a TSI MMOJTyYeHUsI HAHOYACTHUIl TpeOyemMoro pazMepa u GOpMBl;

HaXOJUTh W KCIIOJNH30BATh JIUTEPATYPHBIC MCTOYHHUKH, HEOOXOIUMBIC NJIS MONYYCHUS
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB Pa3INYHON NPUPO/BI, JUCIEPCHOCTU U COCTABA,

MPUMEHSITh TEOPETUUCCKUE U MPAKTUUYECCKHE 3HAHMS O CIOCO0aX CHHTE3a HAaHOYACTHI] U
HaHOMaTEPHAJIOB JUIsl PEIIEHUS HEKOTOPBIX UCCIIEI0BATEIbCKUX U MPUKIIAAHBIX 33]1a4;

enademy:

MeToAaMH pabOThl ¢ HAYYHO-TEXHUYECKOM, CIIPABOYHOW JIMTEPATYpOH M AJICKTPOHHO-
OMOMMOTEYHBIMU pecypcaMu IO TEOPETHYECKHMM U TEXHOJOTHYECKHM AaclieKTaM CHHTE3a
HAaHOYACTHI] 1 HAHOMATEPHUAJIOB B )KUJIKUX Cpeaax;

OCHOBHBIMM METOJaMU CHHTE3a B KUAKUX Cpelax HAHOYACTUIl U HAHOMATEpPHUAJIOB
Pa3JIMYHON AUCTIIEPCHOCTH U IPUPOJBI.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Pa3nesn 1. BBeieHue B CHHTe3 HAHOYACTHI U HAHOMATEPHUAJIOB B KUKHX Cpeaax

Kongencanust B x)uakux cpenax. Ctaauu mporecca KpUCTALIM3AlUA - 00pa30BaHUE
LEHTPOB HYKJIEALMH, POCT HAHOYACTUL. TepMOAMHAMHUKA U KHHETHUKAa TOMOT€HHOM HYKJICALIUH.
Kputndeckuii 3apoapiii; pakTopsl, BAUSIONINE HA Pa3Mep KPUTHIECKOTO 32O IbIIIA.

OcHoBHbIE (HhaKTOPBI, BIUSIONINE HA CKOPOCTh pocTa HaHodacTull. CriocoObl 3aMeJIeHus
pocTa C 1IeJIbI0 MOJyYeHHs] HAHOYACTHULl KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannu3zanus npu nepechlleHny 1 nepeoxiaaxaeHuu. CrocoObl KpucTauIU3alig.

Pa3nen 2. CuHTe3 HAHOYACTHI] METOAMHU KOHTPOJIHPYEMOTO OCAKIEHHUS

CunTte3 HaHOYacTHUIl OjaropoaHbIx MeTauioB. Meroasl TypkeBuua u bpacra. Cunre3
HaHOCTEp)KHEH 3070Ta U cepebpa. CHHTE3 Ha 3apojblliaX KpUcTau3auuu, BiausHue [TAB.
MexaHu3M pocTa HAaHOCTEPKHEN METaIOB B AKHUJKUX Cpeaax.

CuHTe3 MarHUTHBIX HaHo4dacTull. [lomyyeHne MarHuTHBIX KUIKOCTEH.

CuHTE3 NOJYNPOBOJHUKOBBIX HAHOYACTHI[ METOIOM KOHTPOJUPYEMOIO OCaXJICHHUS.
MeTton MOJNEKYISPHBIX TpeKypcopoB. OCHOBHBIE (aKTOPHI, BIMSIONINE HA pa3Mep U CKOPOCTh
CHUHTE3a HAHOYACTHUL] OJIYIIPOBOJHUKOB METOJIOM MOJIEKYJISIPHBIX MTPEKYPCOPOB.

OCHOBBI CHHTE3a2 HAHOYACTHIl, COCTOSLIMX U3 CIUIaBA METAJUIOB, CO CTPYKTYpOH siApo-
000J104Ka, MHOTOCJIOHHBIX CTPYKTYP.

Paznen 3. KoMmjiekcHble MeTOAbl CHHTE3a HAHOYACTHI] M HAHOMATEPHAJIOB B
JKMIKHX cpeaax

OcHOBBI 30J1b-T€JIb METOJIA. | UIPOJIN3 U MOJUKOHAEHCAIMS B LIEIOYHOM U KUCIION cpeie.
['eneoOpazoBanue u CHHEpE3WC. YJAJICHHWE pacTBOpUTENsT - oOpa3oBaHHE Kceporeyien u
asporesen.

CuHTE3 HAHOYACTUI[ B CBEPXKPUTUYECKHUX >KHMIKOCTAX. CBEPXKPUTHUYECKAS >KUIKOCTD,
KaK pacTBOPUTENb. Pa3HOBUIHOCTU COJIBBOTEPMAIBHOTO U THAPOTEPMAIBHOTO CHHTE3a
HaHOMaTEpHUaJIOB.

CuHTe3 HaHOYACTHI] TP MUKPOBOJIHOBOM M YJIbTPa3BYKOBOM BO3eHCTBUU. MexaHu3M
CUHTE3a.

KpuoxuMuyeckuii MeTon CHHTE3a HaHOYACTHIl. XJagoareHThl. CrocoObl yaaneHHUS
pacTBOPUTEIIS.

DNEeKTPOXUMHUYECKME METO/Abl MOJYyYeHUs: HaHomaTepuasioB. KartogHble W aHOJHBIE
IpoLIeCChl CHUHTE3a HaHOMaTepuanoB. I[lomydeHue HaHOCTPYKTYPUPOBAHHBIX IOKPBITHM.
O0pa3oBaHre HAHOTIOPHUCTHIX MATEPUATIOB.

Martpuusslii cuHTe3 HaHOYacTUL. CHHTE3 HAHOYACTHUL B MULEIUIAX U MUKPOIMYJIbCHUSAX.
Hcnonb30BaHne TEKCArOHAIBHBIX U KYOMUYECKUX JKUIKOKPUCTAIUITMYECKHX (a3ax B KadeCTBE
MaTpULBI Il CHHTE3a HAHOMAaTEepPHaJIOB.

buonornueckue MeToabl CUHTE3a HAHOYACTHUL. BHYTPUKIIETOUHBIA CHHTE3 HAHOYACTHIL.
Marnero6akTepuu, MarHeTOCOMBI.
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Camoopranuzanus HaHOYACTHI] TOJ JEHCTBUEM KaNWJULSIPHBIX, TPaBUTALUOHHON U
HEHTPOOEKHON  CHJI, JEWCTBHUHM DJICKTPHYECKOTO W MarHUTHOTO Toyiss. MarpuyHas
caMOOpraHu3aius.

4. 00beM y4eOHOH JUCIHIJINHBI

B 3aueTHEIX B akanem.

Bunpr yue6HO# paboThI eIUHULAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 180
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,44 16
Jlaboparopusbie 3ausTus (J1ad) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,45 16
CamocrosiTebHas padora (CP): 3,22 116
KonTakTHas camocrositenbHas paboTa 332 0,2
CaMocToATEIbHOE N3YUEHHE PA3ENIOB AUCLUIIINHBI ' 115,8

Bua konTpoJs:

3a4eT ¢ OLEHKOM - -

B 3aueTHbIX B acTpos.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonTakTHast padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jexuu (JIek) 0,44 12
JIabopatopHsie 3ausTus (J1aod) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,45 12
CamocrosiTebHas padora (CP): 3,22 87
KoHTakTHas camocTosTenbHas pabota 392 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 86,85

Bua xonTposs:

3a4eT ¢ OLEHKOM - ‘ -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«MeToabl H MPUOOPHI 1A U3YUEHHs] HAHOYACTHIl U HaHOMaTepuaios» (b1.B.15)

1. Heab DUCUMIUIMHBI. SBISETCS MPUOOpPETEHUE 3HAHWUW O CYMIECTBYIOIIMX METOAax
UCCJIEIOBaHMsI HAHOOOBEKTOB U HAHOCHUCTEM U MPUHLHUIIAX, Ha KOTOPBIX OCHOBAHO COBPEMEHHOE
MUATHOCTHYECKOE H aHaJIWTHYecKoe oOopynoBaHue. (OCHOBHOEC BHUMaHUE YIENSETCS
dbyHIaMeHTaIbHBIM MPUHIUIIAM, QU3NYECKUM MpeesiaM pa3InyHbIX METOAOB U UX TOUHOCTHBIM
XapaKTePUCTHKAM.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicssi mno mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) komnereHImsMI:

TOTOBHOCTBIO BBINOJNHSITh KOMIUIEKCHBIE HCCIEAOBAHUS WM HCIBITAHUS TPU HU3YUCHHUH
MaTepuajoB W W3JCTHUH, BKIIOYAs CTAaHAAPTHBIE U CEePTU(PHUKAIMOHHBIE, MPOILECCOB WX
POM3BOJICTBA, 00paboTku u Moaudukamuu (ITK-5);

CIIOCOOHOCTBIO OIICHWBATh KAueCTBO MAaTEPHANIOB B MPOM3BOACTBEHHBIX YCIOBHUSIX Ha
CTaIUH OIBITHO-TIPOMBIIIJICHHBIX McnbITanuii u Bueapenus ([1K-10);
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CIIOCOOHOCTBIO  HCIIOJIb30BaTh HOPMATHBHBIE W METOAMYECKHE MaTepHUanbl IS
MOJATOTOBKA U O(OPMIICHUS TEXHUYECKUX 33JaHUN Ha BBIMIOJHEHUE U3MEPEHHM, MCIIBITAaHWH,
Hay4YHO-HMCCIIE0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

TOTOBHOCTBIO HCIOJB30BaTh TEXHUYECKHE CpEICTBA H3MEpPEHUsT M  KOHTPOJI,
HEOOXOUMBIC MPU CTAHAAPTU3ALNU U CEePTUPUKALINNA MATEPUAIIOB U TPOIECCaX UX MOyUEHUS,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 000opymoBanus ([1K-14);

3Hamy:

- (PMBUKO-XMMHYECKHE OCHOBBI METOJOB HCCIEIOBAHMS, aHAIW3a W JIUAarHOCTUKU
HaHOMAaTEPHAJIOB U HAHOCUCTEM,

- (u3HYEeCKrue OCHOBBI CKAaHUPYIOMIECH U MPOCBEYMBAIOINICH JIEKTPOHHON MHKPOCKOIIHUH,
TYHHEJIbHOW ¥ aTOMHO-CWJIOBOM MUKPOCKOIIHH;

- (pusmyeckre OCHOBBI CHEKTPOCKOMUYECKUX U JAU(PPAKIMOHHBIX METOAOB M3YYECHUS U
aHaJIM3a HAHOCHUCTEM U HAaHOMAaTEPHAaJIOB

- BUJIBI U YCTPOMCTBO OCHOBHBIX MPHOOPOB AJIsl CCIEAOBAaHUS, aHAIM3a U IUAarHOCTUKU
HaHOMAaTEPHAJIOB U HAHOCUCTEM,

- OCHOBHBIE TpeOOBaHUA K OOBEKTaM aHajau3a Ul Pa3InYHBIX METOJOB HCCIIEOBAHMUS,
aHaJIM3a U JUAarHOCTUKU HAHOMAaTEePUaJIOB U HAHOCHUCTEM,

ymemsy:

- BBIOMpAaTh HEOOXOAMMBIH METOJ aHamM3a W JUArHOCTHKH  HAHOYACTHII,
HAaHOMAaTEPHAaJIOB U HAHOCHCTEM B COOTBETCTBUU C IMIOCTaBJICHHOMN HCCIEA0BATEIbCKON LIETbIO;

- OLIEHHUBAaTh JOCTOBEPHOCTH TOJYUYEHHBIX pE3yJbTAaTOB aHaIM3a HAHOYACTHUI[ U
HAaHOMAaTEepHaJoB,;

- MPOBOJUTH CPABHEHHUE PE3YyJIbTATOB, MOJYUCHHBIX PA3HBIMU METOJIAMH;

enadems:

- HaBBIKAMHU HCIIOJIb30BAHUSA PA3JIMYHBIX TEXHUYECKUX CPEIACTB Uil HU3MEpPEHUst M
KOHTPOJISI OCHOBHBIX ITapaMEeTPOB HAHOYACTHUIl U HAHOMATEPUAJIOB;

- HaBBIKAMU aHAJIN3a MOJTYYEHHBIX PE3yIbTaTOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

BBenenne. OCOOCHHOCTH HCCIIEIOBAaHUS HAHOOOBEKTOB M HAHOCHCTEM. MeToJbl
U3ydeHUs (GU3NKO-XMMHYECKUX IMPOLECCOB B HAHOCUCTEMAaxX, (DU3MYECKUX, XMUMHUYECKUX U
OMOJIOTUYECKNX CBOWCTB M JKCIUTYaTallHOHHBIX XapaKTEPUCTHK HAHOMATEPHAJIOB, YCTPOWCTB,
npuOOPOB | M3AeNui Ha X ocHOBe. Criennduka JMHESHHBIX H3MEPEHUH, XUMUUYECKOTO aHaInu3a
U OIpeNIeICHHs] CTPYKTYPHBIX TapaMeTpOB HAaHOOOBEKTOB. TpeboBaHUs K TOUHOCTH HU3MEPEHUN
U METPOJIOTUYECKUM XapaKTEepUCTUKaM METOJIOB aHalu3a W JWarHOCTUKM HAHOYACTHI[ U
HaHOMAaTEPHUAJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TOHSTHS. YBEJIMYEHHE MHUKPOCKOIA,
MOJIE3HOE YBETUYCHUE, TUPPAKIIMOHHBIN Mpeaes IPOCTPAHCTBEHHOTO Pa3pelIeHUs ONTHIECKOTO
MuUKpockorna. [IpHHIHIBI TOCTPOSHUS YBEIMUEHHOTO n300paxeHus. [Ipubopsl ¢ mapamienbHbIM
U TIOCIIeI0OBaTEeNbHBIM (popMUpOBaHUEM H300pakeHHs. [IpuHIMN moctpoeHus U300paKeHHs B
pactpoBoM (CKaHUpYIOIIEM) MHKpocKome. [IpocTpaHCTBEHHOE paspelieHHe U TiyOuHa
PEe3KOCTH.

du3uyecKue OCHOBbI JJIEKTPOHHOW MHKPOCKONMH. OMHUCCHS  BJIEKTPOHOB.
TepMoaIeKTpOHHAS U BTOPHYHAS SJICKTPOHHASI SMHUCCHUs. ABTOAIEKTpOHHAs (110JIeBasi) SMUCCHSL.
Dddekr TemIoBBIX CKOpocTei. MCTOYHMKH 3JICKTPOHOB  (DJIEKTPOHHBIC —IYINKH) IS
AJNIEKTPOHHBIX MHUKPOCKOIOB. THIBI HUCTOIB3YEeMbIX KaToAoB. lIpenmyinectBa M HEOOCTaTKU
KaTOJIOB C aBTORJICKTPOHHOU sMuccuei. [ToHsTHE 00 37IeKTPOHHOM ONTHUKE, MATHUTHBIE JIMH3BI.
BakyymHble yciaoBUSL Uil Pa3NMYHBIX THUIOB  3JIEKTPOHHBIX MHKPOCKONOB. (OCHOBBI
B3aMMOJICHCTBHS 2JIEKTPOHHOTO MyYKa CPETHUX SHEPTUil ¢ TBepbIM TenoM. [Ipober anekTpoHoB
B TBepAoM Tesie. OCHOBHBIE B3aUMOJCHCTBUSI — YIIPYTO€ U HEyNnpyroe paccessHue. Bropuunas
JJMIEKTPOHHAs AMHUCCHs. ['eHepalus TOPMO3HOTO U XapaKTEPUCTUYECKOTO PEHTIC€HOBCKOIO
m3nydeHus. Oxe-3pPexT u 0Ke-dNEeKTPOHHAs HJMHCCUSA. PaauanuoHHBIE TOBPEXKICHUS
uccleyeMoro oobexTa.JlerekTopsl HH(pOPMATUBHBIX CUTHAIOB B AJIEKTPOHHONW MUKPOCKOIIHH.
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IIpenenbHbIe BO3MOKHOCTH HIEKTPOHHONM MUKPOCKOIIUH

PacrpoBasi 3jiekTpoHHasi Mukpockonusi. OOmas cxemMa ¥ TPUHIUI JICHCTBUS
pacTpoBOro 3JEKTPOHHOTO MHUKpOCKOMA. TuIbl KaTOJOB, MHCIOJNb3yEMbIE B PacTpOBOM
3JIEKTPOHHOW MHKPOCKONMH. VX CpaBHUTENbHBIE IpPEUMYyINECTBA M HEIOCTaTKH. Pexnm
pErucTpaliii  MEJICHHBIX BTOPUYHBIX 3JIEKTPOHOB. JIeTEKTOp MEJIEHHBIX BTOPUYHBIX
3JIEKTPOHOB. MexaHu3m  GopMHUpOBaHUS  KOHTpacTta u3o0paxkenms. KanteH-2¢dekT.
[IpocTpancTBeHHOE paspemieHne U HUH(OPMATHBHbIE BO3MOXKHOCTH. OrpaHuueHHs Ha
XapaKTepUCTUKU 00paslia — TeIIo- M AJIEKTPONPOBOJHOCTh. PexxuM perucrpanuu oOpaTHO
paccessHHBIX 3JEeKTpOHOB. MH(pOpMaTHBHBIE BO3MOXHOCTH, MPOCTPAHCTBEHHOE pa3pelICHuE,
npuMeHeHue. PacTpoBblid AJIEKTPOHHBIMA MHMKPOCKON — CPEICTBO M3MEPEHUS JIMHEHWHBIX
pa3mepoB B HaHOMana3oHe. KannbpoBka B HaHOIMANIa30HE. IMHEHHbBIE MEPhl B HAHOIMATIa30HE.
[IpenenbHble BO3MOKHOCTH PACTPOBOM AJIEKTPOHHONM MUKPOCKOIUH MPU U3MEPEHUU JIMHEHHBIX
pa3mMepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelieHue.

IIpocBeunBaomiasi 3JieKTPOHHasE MUKpockonusi. OO0mas cxema ¥ MPUHIIAI JTeHCTBUS
IPOCBEYUBAIOIIECTO  AJIEKTPOHHOI'O  MHKpOCKOmna. Peanuzamust peXUMOB — HAOIOJCHUS
n300pakeHust (TeMHOE W CBETIIOE I0Jie), MUKpOoaupakuuu. DaekTpoHorpadus. MexaHU3MbI
dopMHpOBaHUsT KOHTpacTa M300paXEHUS B IPOCBEUMBAIONIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBaromuii  JIEKTPOHHBI MHUKPOCKOI KakK CpPEICTBO H3YyYCHHs] HaHOOOBEKTOB.
[IpenenbHple BO3MOXHOCTH IPOCBEUYHMBAIOLIETO 3JIEKTPOHHOTO MHKpockoma. TpeGoBaHus K
00BEKTaM MCCIIEJOBAaHUS.

Ckanupymomasi 30HA0Basi MHKpockonusi. OcCHOBHbE (U3MYECKUE TPUHIUIIBI
CKaHUPYIOLIEW 30HAOBOM MHMKpOCKONMMHU. TyHHENIbHasT MW  aTOMHO-CWJIOBAasi  30HIOBast
MHUKpocKonus. MHpopMaTHBHBIE BO3MOXXHOCTH M MPOCTPAHCTBEHHOE pasperieHue. OCHOBHBIC
3JIEMEHThl CKAaHUPYIOIIETO 30HJIOBOrO MHUKpockomna. IIpuMmeHeHue mnpu ucCCien0BaHUH
HaHOOOBEKTOB M IMHEWHBIX H3MEPEHUSX B HAHOIUAIIA30HE.

PeHTreHocnekTpajbHblii MUKpoOaHaau3. ['eHepalnusi peHTT€HOBCKOTO HU3JIyYEHHS MPHU
B3aMMOJEHCTBUU AJIEKTPOHOB c TBEPABIM TEJIOM. OcHOBHbIE MIPUHIATIBI
PEHTIE€HOCHEKTPAIBHOIO AaHAJIN3a. XapaKTEPUCTHYECKOE PEHTICHOBCKOE H3IydYeHHE. 3aKOH
Mo3nu. 3aKOHOMEPHOCTM B PEHTICHOBCKHMX crekTpax. CrekrpanbHble cepud. Topmo3HOe
PEHTIeHOBCKOE H3iaydeHue. [IpuHIUNBl pa3noKeHHsT PEHTTE€HOBCKOTO W3JIy4YEHUs B CIEKTP.
CrekTpoMeTphl C BOJHOBOM M SHEPreTUYECKOM Aucrnepcueil. PEHTreHOBCKUI MUKpOaHAIU3 ¢
JJIEKTPOHHBIM ~ 30HIOM.  METPOJIOTHYECKHE  XapaKTePUCTHKH  (JIOKAJbHOCTh,  Mpeaes
OOHapy)XeHHUsl, AMATNa30H ONPENeNIIEMbIX COACP)KaHWH, TUANa30H ONPEACISIEMBIX JJIIEMEHTOB).
YCTpolCcTBO PEHTIEHOBCKOTO MHMKpoOaHanu3aTopa. [I[puHUIMNBI KOJIMYECTBEHHOTO aHAJIM3a.
PeHTreHOBCKMI MHKPOAHAIU3 B MPOCBEYMBAIOLIECH 3JIEKTPOHHOM MHUKpockonuu. [IpenenbHbie
BO3MOKHOCTH.

JJIeKTPOHHasl cneKTpockonusi. OXe CIEeKTPOCKONHS W PEHTreHO(OTOAIEKTpOHHAS
CIIEKTPOCKOIIHS. NudopmaTuBHbIC BO3MOKHOCTH. JlokanbHOCTH ONpEeICIICHUMN.
DKcrepUMeHTalbHbIe 0COOCHHOCTH peaiu3allil METOAOB. Bakyymuble ycioBus. [IpuHIMTIBI
onpezaeneHuss (OpMbl HAXOXKIEHHUS D3JIEMEHTOB — XUMHUYecKud cnaBur. JlokambHas oxe-
CIEKTPOCKOIHUS € DJIEKTPOHHBIM  30HAOM. llpenenbHble  BO3MOYKHOCTH — 3JIEKTPOHHOMU
CIIEKTPOCKOIIHH.

Macc-cnekTpoMeTpUsi BTOPHYHBIX HOHOB. OCHOBHbBIE (PU3HUECKUE SBICHHUS MpU
B3aUMOJICICTBUM HMOHOB C TBepAbIM TenoM. Karognoe pacnbuienue. IIponeccsl monuzanmw,
KO3 PHUIHUEHTH OTHOCUTEIHHON >JIEMEHTHOW 4YyBCTBUTEIBHOCTH. IIpuMHIMIBI neficTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MaccC-CenaparopoB. Macc-CIIEKTpOMETpP BTOPUYHBIX HOHOB.
OcHOBHBIE 371eMEHTHI. TpeboBaHUs K BaKyyMHBIM ycioBHsM. [loHATHE O pacmpeaenuTeIbHOM
(mocnoiinom) ananm3e. JIOKanmbHOCTH oOmpeacacHus. [IpUHIMIBI KOJIMYECTBEHHOTO aHalu3a.
KamubpoBka mpubopa mo riryoune. MeTposiorndeckue XapakTepUCTHKH MacC-CIEKTPOMETPHH
BTOPUYHBIX MOHOB. BpeMs nposieTHast Macc-CieKTpOMETpus.

HNHuTepdepomerpuyeckue MeToAbl H3MepPeHHs HaHomepeMelneHuil. IIpuniun
neiictBus  yazepHoro uHTEepdepomerpa. IlpenenbHble BO3MOXHOCTH HHTEpHEPOMETPHH.
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CoBMeEIIICHHBIE YCTAHOBKM — D3JEKTPOHHBIE W 30HJOBBIE MHKPOCKOIBI C JIa3€pPHBIMU
uHTEephEepOMETPAMH.

JAundpakunonusie MeTOAbI HcCJIeJ0OBAHUA HAHOO0BEKTOB. Judpaxmms
PEHTIEeHOBCKHMX JIy4ed W 3JIEKTpOHOB. YpaBHeHus Jlays, ypaBHeHue Bynbda-bparros. Cssb
YII0BOM MIHUPUHBI AUPPAKIIMOHHOTO MaKCHMyMa M pa3Mepa 00JacTH paccessHus. ManoyrioBoe
paccessHME PEHTICHOBCKUX Jydyed M 3JEKTpOHOB. lIpumeHeHme nmus u3MepeHus pa3MepoB
HAaHOYACTHII.

MeToabl  BbISIBJIEHHS  KBAaHTOBO-pasMepHbIX  3(p¢exkToB.  JIIOMUHECUEHIIMS,
paMaHoOBcKoe paccessHue. [I[puMeHeHre XuMUYeCKUX 30H/10B.

4. 0O0beM y4eOHOH JUCHHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHULAX qacax
Oo6masi TpyA0eMKOCTh TUCHHUILJIMHBI IO Y4eOHOMY IJIaHy 6,0 216
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 2,67 96
Jlexrun (JIek) 1,33 48
Jlaboparopusbie 3austus (J1a0) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 2,33 84
KonTakTHas camocTosiTeNibHas padoTa 233 -
CaMocToATEIbHOE N3YUYEHHE PA3eNIOB AUCLUIIINHBI ' 84
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Bua uToroBoro KOHTpOJIA: IK3aMeH

B 3auerHbIx B acTpos.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 162
KonTakTHast padoTa —ayauTOpHbIE 3aHATHS: 2,67 72
Jlextuu (JIek) 1,33 36
JIabopatopHsie 3ausTus (J1aod) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,45 12
CamocrosiTesibHas padora (CP): 2,33 63
KonrakTHas camocrositenbHast paboTta 33 -
CamocTOosATEeTbHOE U3YUYCHHUE PA3/ICIIOB JUCITUTITMHBI ' 63
Bua konTposs:
DK3aMeH 1,0 27
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,3
[ToAroTOBKa K 3K3aMEHY ’ 26,7
Buja uTOroBOro KOHTPOJISA: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«buosoruueckue HaHocTpykTypb» (b1.B.16)
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1. Ileap AWMCHMIUIMHBI - O3HAKOMUTH CTYACHTOB C OCHOBHBIMH KIJIACCAMH
OMOJOTUYECKUX MOJIEKYJI, UX CTPOCHHEM U (PYHKIIUSMH, 1aTh IMOHSATHE O CTPOCHUU U (YHKIIHIX
OMOJIOTHYECKUX HAHOCTPYKTYp B JKHMBOM NpPHpOJE HA MPHUMEpE YHEPreTUUYECKUX IPOLIECCOB B
KJIETKE, MPOLECCOB TE€HEPUPOBAHUS, BOCHPUITHS M TEpeJauyd CHUTHAJIOB, MEXaHHYECKOTO
JTBUKCHUS.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OO0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonansibivu ([1K) komnereHImsMI:

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

3Hamb.

- CTPOCHHE, CBOMCTBA M OMOJOTHYECKHE (PYHKITUHN OCHOBHBIX KJIACCOB OMOMOJIEKYIT;

- CTpOeHHE U paboTy Hanbosee BaXKHBIX OMOJIOTUYECKUX HAHOCTPYKTYP;

- MOJICKYJIIpHbIE MEXaHU3Mbl BOCTIPUATHS, NIEpeadyn U npuemMa MHGOpMaluu B >KUBBIX
cucTemax;

- MOJIEKYJISIPHBIE MEXaHU3MbI TIOJTYYEHUS U XPAaHEHUS SHEPTUH B J)KUBBIX CHCTEMAX;

- MOJICKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO JIBHKEHUS B )KUBBIX CHCTEMAX;

ymemsy:

- BUJCTHh NEPCIEKTUBHI BO3MOXKHBIX OHMOJIOTHYECKHUX, MEAUIMHCKUX U JKOJOTHYECKHUX
MPUJIOKEHUH HAaHOTEXHOJIOTHH;

— CaMOCTOSITEIbHO OPHEHTHUPOBATHCS B JIUTEPAType, IMOCBSIICHHON MEIUIIUHCKUM H
OMOJOTUYECKUM MPUIIOKEHUSIM HaHOTEXHOJIOTUH;

- BECTH JUAJIOT U COTPYAHUUYECTBO C MPEACTABUTEISIMI MEAUIIMHCKUX M OMOJIOTUIECKIX
HayK;

enadems.

- HaBBIKAMH aHaJIM3a HAYYHO-TEXHUYECKOM JINTEpaTypbl B 0OJACTH CTPOECHHS, CBOWCTB,
(GyHKUIMH 1 BO3MOKHOTO TPUMEHEHHSI HAHOCTPYKTYP OHOJIOTMYECKOTO IPOUCXOXKACHUSI.

- CIIOCOOHOCTBIO MCIOJIB30BAaTh HAa MPAKTUKE 3HAHUS O CTPOCHUH U (PYHKIIMOHUPOBAHUU
OMOJIOTUYECKIX HAHOCTPYKTYP, B TOM YHUCIIEe TIPH pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

1. BBenenne. Mecto OMOXUMHH CPEIN IPYTUX €CTECTBEHHBIX HayK. OOBEKThl N3yYCHUS
ouoxumun. CBs3p OMOXMMHMM U HAHOTEXHOJIOTUU. buomumervnka. YpOBHU OpraHu3alud
OMOJIOTUYECKNX CHUCTEM. buomornyeckue OOBEKTHI KaK HAHOCTPYKTYpbl M HAaHOMAIIWHBI.
DNEeMEHTHBIN COCTaB )KUBBIX OpraHu3MoB. Ocobast posib BOJbI Ui AKUBBIX OPIaHU3MOB.

2. Knerku u Bupycbl. OCHOBBI KJIETOYHON Teopuu. [IpoKapHOTBI M SYKapHUOTHI.
Ctpoenue, QyHKUMH M XapakTEpHbIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHue BHUPYCHBIX
yactul. Kmaccudukamus BupycoB. BzaumoneiictBue BHUPYCOB C KJIETKOH. JIu3oreHHbINH H
JUTUYECKUN yTh. BUpychl Kak MpUpoAHbIE HAHOMAIIUHBI.

3. BeakoBble HaHO00BEKTHI. AMUHOKHUCIOTBL. OmpeneneHue, oobmas GdopMmya,
ONTHYECKas aKTUBHOCTb. buonormyeckue (GyHKunM amMHUHOKUCIOT. CTPYyKTypa aMHHOKHUCIOT.
Hesamennmbie aMuHOKHCTOTH. CTPYKTypa v OMOIOTUYECKUE (PYHKITHH METTHIOB.

buonoruueckue QyHKIMHM, XapakTepHbIE pa3Mepbl MOJIEKYJd O€NKOB. YPOBHH
OpraHM3ali CTPYKTYypbl OenkoB. JleHarypaius. HaHOCTpyKTypa KOJIJIareéHOBBIX BOJOKOH.
Crpykrypa u pyHkiuu remorioonna. CTpykTypa u pyHKITHH UMMYHOTJIO0YJIMHOB.

Omnpenenenue, HOMEHKJIaTypa U kinaccupukanus (epmenToB. OcoOEHHOCTH ACHUCTBUS
dbepMeHTOB Kak KaTanu3aTopoB. CTPOCHHE aKTUBHOTO IIeHTpa hepMeHTOB. MexaHu3M JIeUCTBUS
dbepMeHTa - Teopuss MHAYIIUPOBAHHOTO COOTBETCTBUA. OCHOBBI (PEPMEHTATUBHON KUHETHKH:
BIUsSHUE Temreparypsl, pH, koHneHnTpamuu depmenta u cydcrpata. YpaBHeHne Muxasnmca-
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MenTen. Perymsmuss akTUBHOCTH  (DEPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE
UHTUOMpOBaHUE, aJJIOCTEpUUEcKas peryisnus, KoBajieHTHas Moaudukauus. Kackan
(hepMEHTAaTUBHBIX PEAKINI Ha TPUMEPE CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsr kodepmenToB. DYHKIMH BUTAMHUHOB KaKk KO(EPMEHTOB.
Hpyrue ¢pyHKIIMN BUTAMUHOB. [IpMepbl BUTAMUHOB. ABUTAMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpPbI. CTpoeHrne u OWoJorudecKkue (PyHKIIUH YTIIEBOJIOB.
Momnocaxapuapsl. CTpyKTypHass M ONTHYECKas H30MEpUS MOHOCAXapUIOB, JUHEUHBIE W
nukiauueckue Gopmbl. [lucaxapuabpl — caxapo3a W JakTo3a. llommcaxapuabl: ILEJUTION03a,
KpaxMmaj, IJIMKOTE€H, WHYJIWH, XWUTHUH, THAJIypOHOBas Kuciora. HaHocTpykTypa KIeTOUYHOM
CTEHKHU PaCTECHUIA.

5. Jlunuasl 1 6uoorHvYeckrue MmeMopansbl. bruojornueckue GyHKIUHN U KIaccupUKaIUL
munuaoB. KupHeie Kucnotsl. Tpurnunepunbl. Bocku. @ocdonunuabl. CTEpOUIbl, X0JSCTEPHH.
Kaporunounast. TeprnieHst.

HanocTpykTypa KieTodyHOW MeMOpaHbl — JIMIUIHBIN Oucioil, nepudepuyeckue u
UHTETrpasibHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TPaHCHOPT: MpocTas U
obneruennas auddys3us, akTHBHBIA TpaHcropT. MexanmsM neiicteus Na'/K'-macoca. Pormb
MOHHBIX KaHAJIOB B MMPOBEJACHUU HEPBHOTO UMITYJIbCA.

6. HaHocTpykTypa M (PYHKIUM HYKJEHHOBBIX KHCJIOT. XWUMHUYECKHH COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmnakoBka JIHK, HanocTpykTypa XpomaruHa.
[IpyHIMIT KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3M MEXJIY a30TUCTHIMH OCHOBAaHUSIMHU.
Hanoctpykrypa nBoiinoit cniupanu JIHK.

CBoiicTBa TEHETHYECKOTO KOJia, CTpoeHHe TeHOB. OpraHuzanus TIeHETHYECKOIro
MaTepuaia, CTPyKTYpHbIE T€Hbl U PETYJIATOpPHBbIE y4acTKH. WHTpOHBI U 3K30HBI. MyTtauuu u
dakTopsl, ux Be3bBatomue. Pemapanus JIHK. [Ipumepsr HaciencTBeHHBIX 3a00JI€BaHUH.

[Tpomeccer mepemaun reHerndeckod wuHpopmanuu. Perumkamus JIHK, crpoenue
peruKaTuBHOW BHWIIKH. Tpanckpumnius, padota PHK-mommmepassl. CTpoeHre TpaHCTIOPTHOM
PHK. Crpoenue u padota pubocombl. OCHOBHBIE CTa/IMU MPOLIECCA TPAHCIISILINU.

7. MoaekyJsipHble MEXaHU3MbI BOCIIPUATHSA U Nepeaayd HHGopMaLHu.

HepBHass u rymopanbHas perymsuus opranusma. [lorstue ropmoHa. OcoOeHHOCTH
JNEUCTBUSI TOPMOHOB. MOJEKyIsIpHBIE MEXaHW3MBI  JICUCTBUSI TOPMOHOB. MeMOpaHO-
OTOCPEIOBaHHBIA M LUTO30JbHBIM MexaHu3M. Kiaccudukanus ropmoHoB. CTpykTypa U
Ouosornueckue (PyHKIIMM HEKOTOPHIX TOPMOHOB runoduza ©u TepuPEepUIECKUX IKemes.
I'opMoOHanbHBIE HAPYILICHUS.

HepBhnas perynsauus, crpoenue akcoHoB. CTpoeHue U paboTa HEPBHO-MBIILIEYHOTO
cuHarica, HeiipoMmenuatopsl. Opransl 4yBcTB. [lonarue penentopa. CTpoeHHE U MOJEKYISIPHBIN
MeXaHu3M palboThl 3puTenbHOro perentopa. CTpoeHHE M MEXaHHU3M pPabOThI CIIyXOBOTO
peuernropa. MonexkyIsipHbI MEXaHU3M BOCIIPUATHS BKyCa Ha PUMEPE Caxapo3bl.

8. Mexannueckoe aBuxkenne. CtpoeHrue MUKpoTpyOodeKk. MoiekysipHas CTpYKTypa 1
paboTa KIETOYHBIX PECHUYCK. BpamareibHOE IBUKCHUE JKTYTHKOB KIIETKU (<KHAHOMOTOPY).
CtpoeHue MBIIIEYHOW KIEeTKH, MHOPuOpmiuiel. HaHoCcTpykTypa akTHHaA ¥ MHO3MHA.
MonexynsipHble MEXaHU3Mbl MBIIIEYHOTO COKPAIICHUSI.

9. MoJieky/sipHble MeXaHM3Mbl TNpeBpallleHUs] JHEPrMH M BelleCTBA B JKMBBIX
cucremax. llonstue merabonmusma, karabonmu3m U aHabonusMm. lleHTpanpHble MyTH OOMEHA.
KiroueBbie MeTabomThl — mupyBat U aneTuiKoA. Makposprudeckrie MOJICKYJIb.

AdpobHOe © aHa’pOOHOE OKHUCIIEHHWE YyIJIeBOAOB. [NMKOIM3, €ro craguu.
[TupyBatrunporenasHas peakuus. [ukn Kpebca. OOmuii MarepuanbHBIM W SHEPTEeTHYCCKUN
6anaHc a3poOHOT0 OKHCICHHS TJIIOKO3bI.

CtpoeHue ¥ poib MUTOXOHAPHH. MeXaHW3M OKHCIUTEIBHOTO (PocHOoprUInpoOBaHHs,
COIPsDKEHHUE TPOLIECCOB OKUCIEHUS U (ochopunupoBanusi, pois MeMOpaHbl. MonekynspHas
OpraHMu3aIus JAbIXaTeIbHON LEenH.
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@doTOoCUHTE3, CBETOBAas U TEMHOBasi CTaJWU. MaTepuanbHbIi U SHEPreTUYeCKUid OasaHC
doTtocurTe3a. CTpoeHUE XJIOPOIUIACTOB, CTPYKTypa Xjaopoduiuia. MexaHu3M CBETOBOW CTaJIuu
¢dorocunTesa. TemHoBas cragus poTocunTesa, 1uka KaapBuHa.

10.  JlocTmxkenus " NepCrneKTUBBI pa3BuTHSA HAHOOMOTEXHOJIOTHH.
Hano6uorexunonmorusi.  Bo3mokHble ~ OMONOTHYECKME W MEAUIUHCKHE  MPHIOKEHHS
HAaHOTEXHOJIOTHUHA U HAHOMAaTEPHUAJIOB.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanmewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 5,0 180
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTebHas padora (CP): 3,22 116
KoHTakTHas camocTosTenbHas pabota 392 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIOB JUCITUTIIMHBI ' 115,8

Bua xonTposs:

3a4eT ¢ OLEHKOM - -

B 3ageTHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 5,0 135
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 48
Jlexrmn (JIek) 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesibHas padora (CP): 3,22 87
KoHTakTHas camocTosTenbHas pabora 392 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIOB JUCITUTIIMHBI ' 86,85

Bua konTpoJs:

3a4eT ¢ OLEHKOM - ‘ -

AHHOTanuUA padoyeil MpPOrpaMmbl AU CHUNIMHBI

«JJIeKTHBHBIE THCHHUILTMHBI 0 (pu3nyeckoii KyabType u cnopty» (b1.B.17)

1. Henap AMCHMIUIMHBI - OBJAJICHUE CHUCTEMOM NPAKTHMYECKUX YMEHHMH M HaBBIKOB,
00eCreynBaloOIUX  COBEPIICHCTBOBAHUE  NCUXO(M3MYECKHX  CIOCOOHOCTEH;  pa3BUTHE
CITOCOOHOCTEH HMCIOJIb30BaTh pa3zHooOpa3Hbie (GOpMbl (U3HUYECKON KyJIbTYphl, CIOpTa U
Typu3Ma Il COXPaHEHUS M YKPEIJICHHS CBOETO 3/I0pOBbS M 3/I0pOBbSl CBOMX OJIM3KHX B
MOBCEIHEBHOM JKM3HM W MPOECCHOHAIBHON AEATeIbHOCTH; (OPMHUPOBAHHE MOTHUBALIMOHHO-
[ICHHOCTHOTO OTHOUICHUSI K (U3MYeCKOW KyNIbType, (DU3MUECKOMY COBEpPUICHCTBOBAHUIO U
CaMOBOCITUTAaHUIO, YCTaHOBKAa Ha 3J0pOBBIA 00pa3 >KU3HMU; OOyueHHE TEXHUYECKUM U
TAaKTUYECKUM IPUEMaM OJIHOTO U3 BUIOB CIOPTA.

2. B pe3yabrare wu3yYeHHsl AUCHUIVIMHBI oOyyawinuiicssi mno mnporpamMmme
0akajaBpHaTa qOJIKEH:

Obnadams crnepyromuMu 00mmeKyasTypHbIME (OK) KOMITETCHIUAMHU:

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazoanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeAcTBa (U3MYECKOM KyIbTypbl s
oOecrieueHHs OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHou aesteabaocta (OK-8);
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3namy:
- HAyYHO-TIPaKTUYECKHE OCHOBBI (PU3UUECKOM KYIbTYphI U CIIOPTA,
- BIIUSIHUE O3JJOPOBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCIIUTAHUS HA YKPEIIJICHUE 37J0POBbS,
npoPHITAKTUKY TPO(PECCHOHABHBIX 3a00JIEBAHUI M BPEIHBIX MPUBHIYCK;
- CI0CcOOBI KOHTPOJISL M OLIEHKH (PU3UYECKOT0 pa3BUTHUS U (PU3NYECKON TTOATOTOBIEHHOCTH;
- MpaBWjIa U CHOCOOBI IJIAHUPOBAHUS MHAWBHUIYAJTbHBIX 3aHATUN Pa3IMYHOM LIEeTIEBOM
HATPaBIEHHOCTH;
- cnioptuBHbIe Tpaauuu MXTU-PXTY um. JI.1. Menneneena.
Ymemy:
- BBIMOJIHATh WHIUBUAYAIbHO IMOJAOOpaHHBIE KOMIUIEKCHI MO (DU3MYECKON KYNbType H
Pa3TUYHBIM BHIaM CIIOPTA,
- OCYUIECTBIIATh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma M coOJoaTh MpaBuia
TUTUEHBI U TEXHUKHU 0€30MacHOCTH;
- OCYILECTBJISATH TBOPYECKOE COTPYJHUYECTBO B KOJUIGKTUBHBIX (opmax 3aHSATHIA
($U3MUECKOil KyIbTypOii U CIIOPTOM;
- BBITMOJIHATH MPUEMBI 3alIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAaXOBKHU.
Braoemy:
- CpelcTBaMH W METOJaMH YKPEIUIEHUS HWHIAUBUAYAIBHOTO 30POBBS, (PU3NYECKOTO
CaMOCOBEPILICHCTBOBAHMUS,
- TOJDKHBIM YPOBHEM (PU3UUYECKOM MOATOTOBIEHHOCTH, HEOOXOAUMBIM JJIsi KAU€CTBEHHOTO
YCBOCHHUS TPO(ECCHOHATBHBIX YMEHHI W HAaBBIKOB B Iporiecce OOydeHHUs B BY3e, IS
obecrieueHrsT TOJIHOIIGHHON CONMAIbHONM W Tpo(heCCHOHATBHON EATeILHOCTH II0CIe
OKOHYAHUs y4eOHOTO 3aBe/ICHUS,
- TEXHUYECKUMU U TAKTUUYECKUMHU HAaBbIKaMU B OJTHOM U3 BUJIOB CIIOPTA,
- WCIONB30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOU NEATEIBHOCTH H
IIOBCEIHEBHOM XKU3HU.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

[IpenycmoTpeHbl MpakTUYeCKHWE 3aHATHS oOydaromierocs B OakanaBpuare IO
mucuuiuinie «@uzuueckas Kyavmypa u cnopm (31eKmueHbvle OUCyUnIunbl)» B 00beMe 328
akaj. yacoB / 246actp. yacoB B TeueHHE IiecTH cemecTpoB (mo 32 akan. 4. B 1 u 6 cem., mo 66
yac. B Kaxaom 2, 3, 4u 5 cemecTpax).

KouTponp ycmeBaeMoCTH CTYAEHTOB BEAETCS IO TMPUHATOM B YHHUBEPCUTETE
PEUTHHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

Kaxxapiii pa3aen mporpaMMbl UMEET B CBOCH CTPYKTYpE IPAKTHUECKHUE 3aHATHUS.

[IpakTuueckuii pa3aen mporpaMMbl peaau3yeTcsl Ha yueOHO-TPEHUPOBOYHBIX 3aHITHUSIX B
y4eOHBIX Tpymmnax no oomiel GU3n4ecKoil MoAroToBKe U N30paHHBIM BHIaM CIIOPTA.

[Mpaktiueckre  (yueOHO-TPESHUPOBOYHBIC) 3aHATHS  0a3UPYIOTCS HAa  IIHPOKOM
UCIIONIb30BAHUN TEOPETUYCCKUX 3HAHUW © METOAMYECKUX yMEHUW, Ha NPUMEHECHUU
Pa3HOOOPa3HBIX CPENCTB (PU3NYECKON KYJIbTYPHI M CIIOPTA, CIIOPTHUBHON U MPOodecCHOHATBHO-
MPHUKJIATHON MOATOTOBKH CTY/ICHTOB.

[IpakTrueckue 3aHATHS TIOMOTAIOT TPHUOOPECTH OIBIT TBOPYECKOW TMPAKTUUECKOMN
NESTENIbHOCTH, Pa3BHBAIOT CAMOCTOSITENILHOCTh B (DPU3MUYECKON KYIbType U CHOpPTE B IENSIX
JOCTHXKEHUST (U3MYEeCKOro coBeplieHcTBA. I[loBBIIAIOT ypoBeHb (QYHKIIMOHAIBHBIX U
JBUTATEIHHBIX CIIOCOOHOCTE, HANIPaBIEHHO (POPMHUPYIOT Ka4eCTBA U CBOMCTBA TUYHOCTH.

[IpakTrueckue 3aHATHS COCTOST U3 CIHENHAIBbHOW (U3UYECKON TIOATOTOBKH U
COPEBHOBATEIBHOM MOATOTOBKU.

Kputepuem ycnemHocTH ocBOeHUsI y4eOHOro maTepuaia SBJSETCS HKCIEpPTHAs OLEHKa
MperoaaBaTelisi, YYUTHIBAIOLIAS PeYAAPHOCHb ROCEUW|eHUs 00A3aMeIbHbIX NPAKMUYECKUX
3anAmuil, BBHINOJHEHUE YCTAHOBJICHHBIX Ha JAHHBIA CEMECTp KOHTPOJIbHBIX HOPMAaTHBOB
(TecToB) 0OIIEH (U3NUECKON M CIIOPTUBHO-TEXHUYECKOHN MOATOTOBKU I OTIACIBHBIX TPYIIIT
pa3IMYHON CIOPTUBHOW HAMPABIECHHOCTH.
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C wmenpio ompeneneHusl TPYNIbl 30pOBbs OO0y4aromuXcs, B Hayajne y4yeOHOro rona
kadenpa ¢GuU3MUECKOTO BOCHUTAHMS KOHTPOJIUPYET MPOXOKICHHE CTYIEHTaMH BpauyeOHOro
KOHTPOJISl, NPUHUMAs MEIUIMHCKHE 3aKII0UEHUs O TPYINIe 3I0pOBbS IS 3aHATUH 1O
bu3nyecKoil KynbType U CHOPTY M3 TOPOJCKHX TMOJHMKIMHUK MO MECTY JKUTEIbCTBA CTYACHTA,
I'TT Ne 219, MeaMUMHCKUX UEHTPOB, HMMEIOUIMX JIMIEH3UIO Ha TMPaBO IPEAOCTABICHHUS
MEAUIIMHCKUX YCIYT.

[To pe3ynbraTaM MEIUIIMHCKOTO OCMOTpPa MPOMCXOJHUT pPACHpeleNICHHE CTYIEHTOB II0
y4eOHBIM OT/ICJICHUSIM.

B ocnosnoe otnenenue pacnpenenstorcss CTyIeHThl, HA OCHOBAaHUH JaHHBIX BpadyeOHOTO
KOHTPOJISI, UMEIOIIME OCHOBHYIO UJIH MOJATOTOBUTEIBHYIO TPYIITY 310POBbSL.

CTyneHTbl, TMONYyYMBIIME CIEUUAIBHYIO MEIULIUHCKYI0 Trpynny <«A» wumn  «b»,
pacmpenensioTcsT B cneyuaivbHoe Meouyuuckoe otneneHue. Jns ykazaHHOW KaTeropuu
CTYZICHTOB pa3paboTaHa OT/IeJIbHas POrpaMMa.

B cnopmuenoe otaenenue 3a4nCisiOTCs CTYACHThI, UMEIOIINE CIOPTUBHBIE pa3psabl WIH
XOpoImyr0 (PU3NYECKYI0 TOATOTOBKY, TMO3BOJSIONIYI0 MM OBITh 3a4MCIEHHBIM B COOpHBIC
KOMaH/Ibl YHHBEPCHUTETa MO Pa3IUYHBIM BHAaM cropTa (MEIUIMHCKAs TPYINa 310pPOBbS —
OCHOBHAsI WJIM TIOATOTOBUTEIIbHAS).

Ne Paznen nucuumimHel Bcero, Yacos
/1 aKajeM. d. 113
1.| Pazgen 1. OcHOBBI MOCTPOEHUSA 68 68
0310POBHUTEJILHON TPEHUPOBKH
1.1| O3gopoBuTENBHAS HANPABIEHHOCTh — KaK 17 17
BOKHEUIIINN MPUHITUATI CUCTEMBI (PU3UIECKOTO
BOCITUTAHHUS
1.2| OcHOBBI MOCTPOCHUS 037J0POBUTEIHLHOMN 17 17
TPEHUPOBKU
1.3| Ou3KyIbTYpPHO-03/I0POBUTEILHBIE METOIUKH U 17 17
CHCTEMBI
1.4| OueHka COCTOSIHUSI 370POBBS 17 17
2 | Paznen 2. /IBurarejibHble BO3MOKHOCTH 224 224

YeJI0BeKa — BOCIMTaHue PU3HIeCKNX
kauecTB. BOCK I'TO

2.1| IlosiBnenue u BHeApenue kommiekca ' TO 56 56
2.2| Bociutanue GuU3HMYECKUX KAaYeCTB 56 56
00y4aromuxcs
2.3| Bocrimtanue ruOkocTH 56 56
2.4| IToaBUXHOCTD IBUTATEILHOIO HABLIKA. 56 56
B3anMocBsI3b GU3HYECKUX KAYeCTB
3 | Pazngen 3. MeToauka opraHu3anuu u 36 36

NPOBeICHUs] CIOPTUBHBIX COPEBHOBAHNH 1
(Gu3KYyIBTYPHO-MACCOBBIX MEPONPUATHIA.
JTuka GU3NYeCKOH KYJbTYPbI M CIOPTA

3.1| XapakTepucTuKa CHOPTHUBHBIX COPEBHOBAHUH 1 9 9
(HU3KYITBTYPHO-MACCOBBIX MEPOTIPHATHH

3.2| Opranu3zamusi CHOPTUBHBIX MEPOIPUATUI 9 9
3.3| HpaBcTBeHHbIE OTHOILICHHSI B CIOPTE 9 9
3.4| TllpodunakTrka HapyIIEHUH CIOPTUBHOU ITUKH. 9 9
BAJIA
UTOI'o 328 328
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4. 00beM y4eOHOl JUCHUIJIMHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy - 328
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: - 328
[Mpaktuueckue 3anstus ([13) - 328

Bua konrpoasi: 3aver - -

B 3ageTHBIX B acrp.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy - 246
KonTakTHast padoTa —ayauTOpPHbIE 3aHATHS: - 246
[Mpaktuueckue 3ansarus ([13) - 246

Bua konrpoasi: 3aver - -

4.4.3]I[dcCUMIJIMHBI BAPMATHBHOM YacTH (IMCHHUILUIMHBI 10 BHIOOPY)

AHHOTaNuUA padoyeil MPOrpaMmbl IUCHUNIMHBI
«Pycckuii a3bIK M KyabTypa peun» (61.B./IB.01.01)

1. 1. Hear aucuMnmiuHbLl - TOBBIMICHHUE OOMIEH HMPO(PECCHOHATBHONW KYIbTYPHI
peueBoro OOIICHHs CHENMAaIKNCTa, CIIOCOOHOTO pealn30BBIBATH CBOM KOMMYHHKATHBHBIC
noTpeOHOCTH B COBPEMEHHOM OOIIECTBE Ha OCHOBE NPUHIUIOB 3(PPEKTUBHOCTH,
KOMMYHHMKATHUBHOM 11€71eCO00pa3HOCTH U KOM(OPTHOCTH, JTUYHOTO JOCTOMHCTBA, BHICOKOM
o0mieit u mpodeccnoHATBEHOM KYIbTYPHI, YBAKEHUS K JPYTUM JTIOISM.

2. B pe3yabTtare wu3ydyeHus IUCHMILUIMHBI O0y4YawUIWiici MO mNporpamme

0akaJjlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIOCOOHOCThI0 K KOMMYHMKAllUM B YCTHOW M NHUCBMEHHOH (hopMax Ha pPyCcCKOM H
MHOCTPAaHHOM  s3bIKax JUIA pelIeHHs 3a/Jad  MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpEMEHHbIE HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00anbHble HWH(POPMALMOHHBIE pPECYpChl B HAYYHO-HCCIEIOBATEIbCKONH H
pacueTHO-aHAJIUTHYECKON NIeATEIbHOCTH B 00JacTH MAaTepUajOBElIEHUS U TEXHOJOTHH
marepuanos ([1K-1);
3HAT!

- OCHOBHBIC TOHSTHS TUCHMIUIMHBL. fA3bIK, peub, MeKcm, QYHKYUOHANbHbIE CMUNU, peyesdst
cumyayus, A36lK08as TUYHOCMDb;,

- crienuUKy YCTHOM U TUCbMEHHOU pedH;

- 0COOEHHOCTH COBPEMEHHOM COLIMOJIMHIBUCTHYECKON CUTYaIUH,

- J3THKY M 3THKET IPO()ECCHOHATLHOTO PEUYEBOTO OOIICHUS;

- cnenuduKy HAYIHOTO S3bIKa, JKaHPBl HAYYHOTO CTUJIS peYH, KOMIO3UIIMOHHYIO CTPYKTYpY U
cpenctBa ohopmMIICHHUST HAYYHOUM pabOTHI;

- 0COOCHHOCTH O(HUIIHNATBHO-/IEJIOBOTO CTHJIS, IPaBHJIAa COCTABICHUS JJOKYMEHTA,

- HOPMBI JJUTEPATYPHOTO SI3BIKA;

- TpaBHJIAa MOJTOTOBKH TEKCTOB Pa3HbIX BUJOB MyOJIMYHOTO BBICTYIUICHUS, IIPUEMBI YOCKICHHS
Y 3aKOHBI KOMMYHUKAaIUU,;
YMeTh!
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- JIOTUYECKHU BEPHO, apTYMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U MMHCEMEHHYIO pedb;
- TpaHchopMHpPOBATh MHUCHMEHHBIN TEKCT B YCTHYIO (hopMYy peuH;
- CO3/1aBaTh Ha OCHOBE HAYYHOTO TMPOW3BEICHHS BTOPUYHBIC >KaHPHl MUCHMEHHOT'O TEKCTa
(rutaH, Te3uChl, aHHOTAIMIO, pedepar), Cieays HopMaM HayYHOH pevu;
- COCTaBJIAThH JI€JIOBbIE IOKYMEHTHI B COOTBETCTBHH C HOPMAaTUBHBIMH TPEOOBAHUSIMU;
- OTIWYaTh KOOU(PUIIMPOBAHHYIO pPEYb OT HEKOIU(DUIIUPOBAHHOM,
- HAXOJHTh B TEKCTE peueBble OMIMOKHU U YCTPAHSATh HX;
- aHAJIM3UPOBaTh TEKCT C TOYKM 3PEHHS] CTHIIEBBIX OCOOEHHOCTEH M HCIOJIb30BAHUS
M300pa3uTeIbHO-BBIPA3UTEIBHBIX CPEJICTB SI3bIKA,
- COCTaBJISITh TEKCT MMYOJIMYHOTO BBICTYIIJICHUS PAa3HBIX KaHPOB;
- BBICTYNaTh IMyOJIMYHO U y4aCTBOBATh B IUCKYCCHH,
BJIAJI€Th!
-HaBbIKAMU I'PaMOTHOI'O TMChMa Ha TOCYAAPCTBEHHOM PYCCKOM SI3BIKE;
- KyJIbTYpOH npodeccHoHanbHO-AeI0BON 1 HAyYHOU pedH B MUCHbMEHHOW U YCTHOH (opme;
- HaBbIkamMH () (PEKTUBHOW KOMMYHHUKAIIMM B y4eOHON M MPO(ECCHOHATBHON IESITEIIBHOCTH
(myOIUMYHOTO BBICTYIJICHHUS, ApTYMEHTAIMH, BEICHUS TUCKYCCHN).
3. KpaTkoe coaep:xkaHue TUCHUTIITUHBI

Pazoen 1. Beeoenue 6 npeomem
1.1. Pycckuii sI3bIK M KYJbTYpPa pedd Kak MpeaMeT, KaK COCTABJSIONIAS KU3HEHHOTO H
npogeccnoHAIBHOIO ycnexa. 3aJaun U MECTO Kypca B MOATOTOBKe OakanaBpa, CIeHalIncTa U
MaructpanTa. [Ipobiaema mpecTuka M MPaKTHUYECKOM BOCTPEOOBAHHOCTU PEUEBON KYJIBTYPHI B
Hamie BpeMs. OCHOBHbIE TIOHATHS Kypca BimsHue s3pika Ha (QOpMHUpPOBAHUE JIMYHOCTU
YelioBeKa, MOHITHE A3bIKOGAA JIUYHOCHID. HcTopuyeckne cBelIEHHUS O PYCCKOM S3bIKE.
CoBpeMeHHas pedeBasi cutyanus koHna XX —Havana XX| BB.: paspymenue opdorpadhudeckux
U CTHJIMCTHYECKUX HOPM, CTPEMHUTENBHBIN POCT OMIMOOK, U3MEHEHHE Op()OIMHIECKUX HOPM.
1.2. KoMNOHEeHTHI CUTYallH OOIIEHHUSI M YCIEeIMHOCTh KOMMYHUKauuu. [louarus oouenue n
peuesass cumyayusn. llenn oOmeHus (KOMMyHHKaTHBHbIC [enn). PedeBble OIMMOKH WU
KOMMYHHKATHUBHBIC HEYyJIa4d, BO3MOXKHbIE WX MNPUYUHBI. KOMMYyHHKATHUBHAS KOMIIETCHIIUS
Hocutenss PSl — yMmMeHHWe CTpOUTh W BOCIPUHUMATH YCTHBIE M NMHUCHMEHHBIE TEKCTHI Pa3HBIX
JKaAHPOB B PA3NIUYHBIX CHUTYAIUSX OOIICHUS, TEM CaMbIM JIOCTHTaTh CBOMX IIeJNieH, HE Hapymas
MPUHIIUIIOB KYJIbTYPbl, MOPaJid, KOMMYHUKATHBHON KOM(pOPTHOCTH.
1.3. Mmuoroo0pa3ue si3bIKOBBIX cpeacTB. OTOOpP SI3BIKOBBIX CPEACTB, 00ecneYHBaIOIIHX
3P(PEeKTHBHYI0 KOMMYHHMKALMIO B OIpeIeJIeHHON CUTyauMu. TUIbl pedeBBIX CUTyalUd U
(GYHKIIMOHATbHBIC PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3bika. DOpMbI peud (MHChMEHHAsI
U ycTHast) ¥ ux cneruduka. Monosor u auanor (mosuior). @yHKINOHATbHBIC CTHIH (HAYYIHBIH,
o(HIIHATEHO-CTOBOM, TyOIMIIMCTHYECKUH).
Paszoen 2. Kynomypa nayunoit peuu u 0en060ii peuu
2.1. JInHrBucTHKAa HAy4YHOro TekcTra. OCOOCHHOCTM HAyYHOTO CTWJIS pedYd. TepMHHBI,
0COOCHHOCTH HAayYHOH TEPMUHOIOTHH. Pa3HOBUAHOCTH HAy4HOTO CTHIIS (COOCTBEHHO HAYYHBIH,
y4eOHO-HAay4YHbIl, Hay4YHO-WH(GOPMAIMOHHBIH, HaydHO-yOauuucTudeckuit). Crnemmpuka
UCIIOJIb30BAHUS AJIEMCHTOB Pa3IMUYHbBIX A3bIKOBBIX YPOBHEH (JIEKCHYECKOTO, MOP(OIOTHYECKOTO,
CHHTAKCUYECKOT0) B HAYYHOU PEUH.
1.2. OdopmiieHue HaydHoil padoTbl. Opranuzanus HAy4YHOTO TeKCTa. Buawsl xommpeccuu
HAyYHOTO TEKCTAa. KOHCIEKT, IJIaH, TE3UCHI, BUABI pedeparoB. JXKaHpbl YCTHOW HAy4dHOU peuwu.
Kpatkas xapaktepucTika pedepaTHBHOTO COOOIICHHUSI, ICKIIUU U TOKIa/1a.
1.3. OcoGenHOCTH O(pUIUATBLHO-/1J10BOr0 cTHIsA. IIucbMeHHbIe (POPMBI /1€JI0BOI peun.
OdunuanpHO-AETOBONW CTHIIb PEYH, €ro JIEKCHMKO-TPaMMAaTHYEeCKHEe OCOOEHHOCTH, pEYeBbHIC
KJIMIIE; €ro Pa3sHOBUIAHOCTH (HMOACTHIIM) U chepbl (YHKIMOHUPOBaHHS (aAMUHHCTPATHBHAS,
npaBoBasi, JUIUIOMATHYECKas), *KaHPOBOEe pa3HooOpasue. HoBbie sBICHUS B O(QHUIIHAIBHO-
JIEIIOBOM CTHUJIE.
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JKaHpbl THCHMEHHOM J1EIOBOM KOMMYHHKAIKUU. JIOKYMEHTBI JINYHOTO IMOJb30BaHMs (3asiBIICHUE,
pacmmcka,  JOBEPEHHOCTh,  XOjaTaictBo,  aBrobOmorpadus,  pestome).  CryxeOHas
KOppecnoHaeHIus (IeI0BOe MMChMO U €r0 BHIbI, HHCTPYKITHS).
1.4. Ycrubie ¢opmbl aesioBoii peun. OCOOCHHOCTH YCTHOH JenoBOM peun (coueraHue
3JIEMEHTOB TMPO()ECCHOHANIBHOIO, JEJIOBOTO W  Pa3roBOPHOrO S3bIKOB). HanumoHanbHBIC
0COOEHHOCTH PYCCKOTO PEYEBOI0 ITHKETA U JIEIIOBOI pe4eBON ATHKET.
Pa3zoen 3. Hopmamuenuwlii acnekm KyJibmypol peuu
3.1. OnpenejieHne HOPMATUBHOCTH M BapuaHTHOCTH. Opdo3rnnyeckue HOPMbI PycCKOro
JMTEPATYPHOro si3bIKa. SI3pIKOBas HOpMa, €€ poJib B CTAHOBJIIEHUU U (PYHKIIMOHHPOBAHUU
pYyCCKOro nuTepatrypHoro sizbika. OnpeaeneHue MOHATHH Koaudukanus u (GakTop COLHUaIbLHOTO
npectuka. [loHATHE BapMaHTHOCTH SA3BIKOBOM HOpPMBI. [IpaBMIBHOCT M MacTEpPCTBO PEYH.
PasznoBuaHOCTH s13b61KOBBIX HOpM. [Ipom3HocuTensHbie HOpMBI PS (opdoamus).
3.2. Jlekcuveckue Hopmbl PJISI, npuuMHbI MX HapyumeHus. 3HaueHHE CJIOBa U JIEKCUYECKas
COYeTaeMoCTh. TOUHOCTh PEYU: MPABUIBLHOCTH BHIOOpA CJIOBA U3 Psiia €IUHUL, OJIU3KUX EMY T10
3HAUCHHUIO WU 10 (GopMe (CHHOHHMMBI, MAapOHUMbI, OMO(OHBI). DYHKIHOHAILHO-CMBICIOBASI
MPUHAICKHOCTh  CJIOBA. YMECTHOCTh HCIOJb30BaHHMS CIIOBA B TOM WM  HUHOMU
KOMMYHUKATUBHOM cUTyaluu. VHOSA3BIYHBIE CJIOBA B COBPEMEHHOM pPYCCKOM PEUH.
PacnpocTpaHeHHble JieKcHYecKue OUIMOKH: TUIeoHa3M M TaBTonorus. Pycckas ¢pazeonorus u
BBIPA3UTEIBLHOCTh PEYHU.
3.3. I'pammaTnueckue HopMmbl PJIS, cayyam ux nHapymeHuss. OCOOEHHOCTH PYCCKOTO
cioBooOpaszoBanus. Ctporoe coOnoaeHre MOP(OIOTUYECKHX HOPM COBPEMEHHOTO PYCCKOTO
sa3bIKka. TpyaHbIe ciydan ynoTpeOIeHHsI UMEH CYIIEeCTBUTEIbHBIX. MI3MeHeH s, MPOUCXOASIIUE B
ynoTpeOaeHUN YUCIUTENbHbIX. CHHTaKCHMUECKHE HOPMBI: TpPYAHBIE Cllydad HMEHHOTO U
riarojgpHoro ympanieHus. CorjacoBaHue NOJUIEKAIIero M ckazyemMoro B (Qopmax uwucia.
YnorpebieHnue aqeenpruyacTHBIX 000POTOB.
3.4 Opdorpadpuyeckne u nyHkTyanuonHble HopMmbl PJISA. Opdorpapuueckne u
IYHKTYallMOHHBIE HOPMbI, aKTyaJbHbIE /JIs J€JI0BOrO IHCHbMAa. MPAaBONMCAHUE IPUCTABOK,
cy(h(drKCcOB U OKOHUAHMI pa3HBIX YacTeil peyH, MPEeAIoroB, YacTUll, ynoTpeOIeHrne MpOmUCHbBIX
OyKkB, ynotpeOJeHue 3HaKOB MPENUHAHUS B IPOCTOM U CII0)KHOM MPEIOKEHHSIX.
Pa3zoen 4. Ilpasuna noozomoexku nyoautuHo20 6bICIMynIeHUA.
4.11lpaBuia NOArOTOBKHM MNYOJMYHOIO BBICTYIUIEHUSI — MoHoJora. OcobGeHHoCTH
NyOIUIIMCTUYECKOTO CTHIIA peyd. [loHATHe yCTHOro MyOJMYHOrO BBICTYIUICHHUS, €T0 BUABI U
oOmue TpeOOBaHUS K TMOATOTOBKE IyOJWYHOTO BBICTYIUICHHS B 3aBUCUMOCTH OT LU
BBICTYIUICHHS: WH(pOpMannoHHOe (M pEeKIaMHOE) BBICTYIUICHHE, MPOTOKOJIBHO-3THKETHOE U
npaBwjia TOJATOTOBKM  MO3APAaBUTEIbHBIX M  MPUBETCTBEHHBIX peueid. OcobOeHHOCTH
apryMeHTHpyromieh (yoekaarommeii) peun, BUAsl yOSKIaroImei peun
4.2. OcHOBBI MOJIEMHYECKOr0 MacTepcTBa. Posib MyONWYHBIX JUCKYCCHIT B COBPEMEHHOM
obmectBe. [lonsTHe criopa, ero nenu u BuAbl. [loAroToBKa K JUCKYCCHH M IPaBUiIa Y4acTHs B
HEH.

4. 00beM y4eOHOH JUCHHUILIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI €IUHNLAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 72
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
Jlexrun (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTebHas padora (CP): 1,11 40
KonTakTHas camocrositenbHas paboTa 111 0,2
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITITMHBI ' 39,8
Bua konTpoJ:
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3auer - -

B 3a4eTHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O01mas Tpya0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 2,0 54
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 0,89 24
Jlextuu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesibHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas pabora 111 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 29,85
Bua xonTposs:
3auer - -

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Kyastyposaorus» (61.B.JIB.01.02)

1. Henp AUCHUIUIMHBI - TPHOOPETEHUE CTYACHTAMU KOMIUIEKCHBIX 3HaHUU O
INPUHIIMIIAX ¥ 3aKOHOMEPHOCTSIX (PYHKIHOHUPOBAHUS KYJIbTYpbl B 00IIecTBE, (OpMUPOBaHUE
IIMPOKOTO CIIEKTpa IIEHHOCTHBIX OpHUEHTAIW, BOCIHUTAHWE TEPIUMOCTH M YBAKEHUS K
CUCTEeMaM UJealoB U IIEHHOCTEH Jpyroro KyJbTypHOTO THUIIA, HWHTEUIEKTyaJlbHOE U
HPaBCTBEHHOE Pa3BUTHUE CTYJEHTOB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI O0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHONH M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIA  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO  MCIONB30BaTh COBpPEMEHHBbIE WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH, TJ00albHble HH(OPMAIlMOHHBIE pEeCcypchl B HAyYHO-HCCIEIOBATEIbCKOW U
pacyeTHO-aHAJIUTHYECKONH NIEeATEThbHOCTH B OOJIACTH MAaTEpUAaJOBEIECHUS ¥ TEXHOJOTHH
marepuainos (I[TK-1);

3HamMb.

- IOHATUHHBIN anmapaT KyJlIbTYPOJIOTHH; TEOPETUUECKHE OCHOBBI KYJIbTYpPOJIOTUH; YMETh
00BSACHUTH PEHOMEH KYIbTYPHI, €€ POJb B UEIOBEUECKOUN KUZHEACATEIILHOCTH; (DOPMBI M TUIIBI
KYJIBTYpBI; CIIOCOOBI MPUOOPETEHUSI, XPAaHEHHSI M TIEpejaul COLMOKYIbTYPHOTO OIbITa; Oa30BbIE
[IEHHOCTHU KYJIbTYPhI; TEOPHIO i UCTOPUIO MEKKYIBTYPHON KOMMYHUKAIIUY,

ymemsy:

- TPUMEHATHh TONyYeHHBIC 3HAHUS B IMpolecce; 00Iagarh KyJIbTYPOJIOTHYECKOU
KOMIIETEHTHOCTBIO, MPEIINOJaralomel Haauyue ONPEIEICHHOM COBOKYMHOCTH 3HAHHU;
CaMOCTOSITEJIbHO OCBAaMBATh [IEHHOCTH MUPOBOM M OT€UECTBEHHOU KYJIbTYPHI,

61a0emy.

- COBOKYITHOCTHIO 3HaHWH, 00ECMEUYMBAIONIMX [IUPOKYIO SPYIAUINIO U KYIbTYPHBIN
Kpyro3op; HaBbIKaMU MPOAYKTHBHOIO JEJIOBOTO OOIIEHHS C MPEICTaBUTENISAMU Pa3INYHbIX
KYJIBTYp; YBOXXEHHEM K KYIbTYPHBIM IIEHHOCTSIM.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

OcHoBHble npoOIEMBI TeOpuH KyIbTypbl. KymbTyponmorusi kak Hayka. [IpoGiema
MPOUCXOXKACHUS U ONpefeneHus: KyabTypsl. CuctemMa KylnbTypbl, CTPYKTYpHas I€JIOCTHOCTh U
3aKOHOMEPHOCTH (YHKIIMOHHpOBaHMsI. Moaenu cucTeMHOro noaxojna. KyneTypa Kak 3HAKOBO-
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CHUMBOJIMYECKasi cucTeMa. JIMHaMuKa M THUMOJNOTH3auus KylabTypbl. IIpoOieMbl JuUHAMUKA
KyJabTyphl. Tunosioruzanus KyiabTypbl. [[OHSTHE COBPEMEHHON KYJIbTYpPbl U POJIb POCCUUCKOM
KyJIBTYpHI B €€ JanbHeieM pa3Butuu. [lonnponnus MupoBoil KynbTypsl. MUp KyJIbTYphI U €€
KyJbTypHbIE MHpBL. B3anMmoneiictBue KyJibTyp: OCOOEHHOCTh, B3aHUMOCBS3b, JAMAJIOL.
JIoMUHAHTBI KyJIbTYpHOro pa3sutus Poccun.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
O0uIas TPyA0eMKOCTh THCHHILUIMHBI 110 Y4eOHOMY IUIaHY 2,0 72
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
Jlexrun (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
KonTakTHas camocrositenbHas paboTa 111 0,2
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITITMHbI ' 39,8

Bua konTpoJs:

3auer - -
B 3aueTHbIX B actpos.

Buapl yue6HO# paboThI eIMHNLAX qacax
OO0uast TPy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IUIAHY 2,0 54
KonTakTHasi padoTa —ayauTOpPHbIE 3aHATHS: 0,89 24
Jlextuu (JIek) - -
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
KonTakTHas camocrositensHas paboTa 111 0,15
CaMocTOATEIbHOE NU3YUEHHE PA3ENIOB JUCLUIIINHBI ' 29,85

Bua xonTposs:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«BpIMHCINTEIbHAS MATEMATHKA B MATEPHAIOBEAeHUH H TEXHOJIOTHH
HaHoOMaTepuaJyioB n HaHocuctem» (61.B.JIB.02.01)

1. Heab AUCHMIJMHBI - JaTh CTYyAEHTaM TEOPETHYECKHWE 3HAHUS W HAy4YHThb
MPAKTUYECKHUM YMEHUSM M HaBBIKAM HCIIOJIH30BAHUS COBPEMEHHBIX MAaTEMaTHYECKHX METO/IOB
pacueToB, pacUeTHBIX HCCIICOBaHUM, aHaIN3a, ONTHUMH3AIHMKA HWHXKEHEPHBIX IPOIECCOB C
npuMeHeHHeM s3bika  Python st pelieHdss MMIUPOKOTO Kpyra 3aaad  BbIYHCIUTEIBLHOU
MaTeMaTHKH.

2. B pe3yabTtare wu3ydyeHus IUCHMUIUVIMHBI O0y4YaluIuiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO peIlaTh CTaHJAPTHBIE 3a7adyd MPOGECCHOHATBHOU NeATeThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIecKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-

KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH M C YYETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
6e3omacuoctr (OITK-1);
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TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO MCIONB30BaTh COBpPEMEHHBIE WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH, TJI00aNbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacyeTHO-aHATUTHYECKONH NIEeATEThbHOCTH B OOIACTH MAaTEpUAJOBEIEHUS ¥ TEXHOJIOTHH
marepuainos (I[TK-1);

3name:

- BBIYHCIHUTEIbHBIE M QITOPUTMUYECKHAE ACIEKTHl, HEOOXOIUMBIC I MPHUMEHEHHS
COBPEMEHHBIX CHCTEM KOMITBIOTEPHOM MaTeMaTHKH, B yacTHocTH Python;
- METOIBI ¥ aJITOPUTMBI JUTsl PEIICHHsI MHKCHEPHO-TEXHUYCCKUX PACUETHBIX 33/1ad,

Ymemy:

- (hopManM30BaTh 3a/1a4H BEIYUCIUTEIILHOW MAaTEeMAaTHKH,

- TMPUMEHSTh TIONyYEHHBbIC 3HAHUS TPU PEHICHHH MPAKTUYECKUX HWHKCHEPHO-
TEXHUYECKHX PACUYCTHBIX 3a/Ja4 BBIYHCIUTEIBHONH MaTeMaTHKH, C HCIIOJIb30BaHUEM
COBPEMEHHBIX CHCTEM KOMITBIOTEPHOM MaTeMaTHKH, B yacTHocTH Python.

Braoemy:

- MeToAaMH TIPUMEHEHHUS COBPEMEHHBIX CHCTEM KOMIBIOTEPHOW MaTeMaTHKH, B
yactHoctu Python;

- CHOCOOHOCTBIO TOCTAaHOBKH W PEIICHUS HHXKEHEPHO-TEXHUYECKUX PACUYECTHBIX 3a7ad
BBIYUCITUTEIIFHOW MAaTEeMAaTHKH W HaBBIKAMH HMHTEPIPETAMUd W TPUMEHEHHS MOJy4aeMbIX
pE3yNIbTaTOB.

3. Kpartkoe coiep:kaHue U CHUIITAHBI
Brenenue. Ileqn u 3anaun kypca. Kparkas xapakrepucTuka 4YucJIeHHBIX METOI0B M HX
ocodenHocTu. Ilpobsembl U peumienusi. 3a1a4d U MECTO Kypca B MOJTOTOBKE OakaiaBpa Io
HAIPaBIICHUIO.

Paznen 1. [IKM Python u ocoGenHocTH ero peajn3aluy JJIsi pelleHusl pacueTHbIX 3a71a4 B
XHMHHU U XUMUYECKOH TEXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPUEHTHUPOBAHHBIA S3BIK  TPOTPAMMHPOBAHHS Python: o063o0p.
Oco0eHHOCTH 1 CBOWCTBAa 00beKTHO—OpUeHTHpoBaHHOTO porpammupoBanus (OOIT). Coznanue
U Wcroab30Banue auctpubyrusa Anaconda. Hudpactpykryper  Spyder, Jupiter¢rpykrypa
s3pika. OCHOBHBIC CTPYKTYPBI JAaHHBIX (CIIUCOK KOPTEX, OOBCKTHI) M OIEPALMU HAJ HHUMHU.
AunroputMbl. OCHOBHBIC aITOPUTMHUYCCKHE KOHCTPYKIIUU (ClieI0BaHNE, BETBICHHE, IIMKIIBI) U UX
peanu3sanus B Python.

Tema 1.2.BBeaenue B nporpammupoBanue Ha s3bike Python.Ctpykrypa nmporpaMmel, OTCTYIIBI,
MOJIYJIH, OnepaTophl, QyHKIHMH(MMCHOBAHHBIC U aHOHUMHBIC), 0coOeHHOCTH. CTaHIapTHBIE U
HectanaapTaeie QyHkiuu Python (o6iero HasHaueHus, MareMaTH4ecKue, 00paboTKa CTPOK,
BBOJI/BBIBOJ).

Tema 1.3 Pa3paboTka ajropuTMOB, MPOrpaMMHpPOBAHKME W OTJIaaKa mporpamMm Ha Python §
cpeae Spyder).Yupasmstomue kouctpykiuu if, for, while.

Tema 1.4 O630p npeaMETHO-OPUEHTHPOBAHHONW OMOIHOTEKH Moayiei Pythonmis mayunbix u
WH)XEHEPHBIX BbluncieHuii SCIPy (oxynu Scipy u numpy,a taxxe matplotlib), cpasaenue ¢
MATLAB.

OcHoBHas cTpykTypa ngaHHbIXx NUMPY [uisi BEKTOPHBIX M MAaTPUUHBIX BbIUUCICHHI Ndarray.
OCOOEHHOCTH BBITMIOJIHCHUST ICHCTBUI HaJ Marpuiamu (CI0KECHHE ,BRIYUTAHUE, YMHOKCHHE,
oOpaiieHue) Ha sbike Python. Wudopmanuonnsie wmarpuysble ¢(yHKuuu( HOpMa,
onpenenuTenb, padr).  Metoasl ndarray — T, copy, shape, size, ndimp., naaekcupoBaHue,
MaTpu4yHOe Mpou3BeneHne u (QyHkumu moxmyiass numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

Tema 1.5 IMoctpoenue rpaduxo B Pythonc ucnonb3oBanuem momyns matplotlib. dyukimum
moayias matplotlib.pyplot plot, polar, plot _surface, cddar, contour, quiver.Ycranoska

napaMeTpoB U aHHOTHPOBAaHUE TpaUKOB
Pazgen 2. Meroasl BEIUMCIANTENbHON MaTeMaTHKH. OCHOBHBIE 3TAaNbl pemieHnd 3aga4 Ha JBM. Pemenne
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CHCTEeM JIMHEHbIX ajiredpandeckux ypasHennii (CJIAY).
Tema 2.1. [IpsiMble U UTEPAIIOHHBIC YHUCICHHBIE METOJbI. DIEMEHTHI TEOPUHU MOTPEITHOCTEH .
[Tousitue HOpMBI. OCOOCHHOCTH MAIIMHHOW apudMeTHkH (KpaTkuii moBTop). OcCoOeHHOCTH
BBITIOJIHEHUS ISHCTBUI Hal MaTpuiiamMu (CJIOXKCHHE, BRIYMTAHUE, YMHOXKEHHUE, oOpallieHre) Ha
s3pike Python uadopmanronnsie MaTpudnbie QyHKIMH( HOPMa, OMIPEACIUTEIb, PAHT).
Tema 2.2. Pemenue cucreMm JuHEHHBbIX anreOpanmdeckux ypaBaeHuit (CJIAY). IToctanoBka
3amaun. [lorpemHocTu. MeToapl ¢ MCHOJIB30BaHUEM OOpAaTHOW MAaTPHIBI U METOJ MPOCTHIX
utepanumii. Pemenne CJIAY B Pythonc ucnonb3oBanuem momayneit numpy.linalgu scipy.linalg.
u ¢yukiuit det, rank, inv, cond, norm, solve.
Tema 2.3. O630p metomoB pemieHuss CJIAY. BpuncnurenbHass yCTOHYHBOCTh, CXOJUMOCTH
MeTooB . OOYCIOBIEHHOCTh CHCTEMBI JIMHEHHBIX anreOpandeckux ypaBuenuit (CJIAY) u
YHUCIIO 00YCIOBIEHHOCTH.
Paznen 3. OOpaboTka pe3yabTaToB H3MepeHUsi OAHOW BeanuuHbl. I[Ipubamxenue
(pyHKIMH MHOTOWIeHAMH ¢ OQHOIi He3aBHcHMON mepemeHHoii. MHK. ®ynkuun Python
AJis1 paGoThI ¢ MHOTOYJIEHAMM.
Tema 3.1.. OOpaboTKka 3KCIIEPUMEHTAIBHBIX HaHHBIX. TOYeYHbIE M WHTEPBAJIbHBIC OIICHKH.
Oyukiuu Python.Onpenenenne kpurepus CThI0fAeHTa
Tema 3.2Ilpubmxenue QyHkmil. MeToApl HMHTEPHOSALMN 3aBUCUMOCTEH €  OJHOU
HE3aBUCHMOI epeMenHol. MHTepronsinontslii MHOrOwWIeH Jlarpamka, peanusanus B Python.
Tema 3.2. Ilpubnmxenue ¢GyHKUMA. MeTOABl amnmpoKCHUMAIlMM 3aBHCUMOCTEH ¢ OJHOU
HE3aBUCHMOI mepeMeHHoi. Metoa HanMenbimx kBaaparoB (MHK). Mcnonb3oBanue (yHKImii
Python ans  anmpoxcumanmu  uw  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsqg_linear.
Pa3nen 4.Pemenne cuctem HeauHelHbIX ypaBHeHuil (CHY) yncieHHbIME MeTOTaAMH.
Tema 4. 1 AnropuTMBI METO/IAa TIPOCTON UTEpaIuu U Meroaa HeiotoHa - Padcona mis permenus
CHY. CxopocTh CXOIUMOCTH, OLIEHKH MOTPEHIHOCTU. Peanu3arust MeTo10B B Python.
Tema 4. 2Meroanka WCIONB30BAaHUS — pemiatenaci B Momyiae SCipy.optimize, dyHkuun
root_scalar, root.
Pa3znen 5.PemeHue 3a1a4 MHOTOMEPHOIH ONTUMH3AIUN YHCJTEHHBIMU METOAAMHU
Tema 5.1.Knaccudukanus 3a1a4 1 METOJJOB ONITUMHU3ALINH.
Merton rpamueHTHOrO crycka. Meton aegopMupyemMoro MHOrorpaHHuka. Peanuzarus MeTonoB
B Python.
Tema 5.2 Berpoennsie Mmetoisl SCIPY.Beibop perrarerns B moayie SCipy.optimize
Berpoennbie Mmetoasl SCiPy,byakimu minimize_scalar, minimize.
Monyab 6. AHaiu3 u pemienue au¢depeHIHAIbHBIX YPABHEHUH YN CJIEHHBIMH METOIaMH

Tema 6.1. AnropuTmMbl METOAOB peuieHus TU(epeHIIHaTbHbIX YpaBHEHUH. MeToab
Diinepa u ero momudukanuu. Peamusanus meromoB B Python. Beibop perrarens B momyie
scipy.integratepyukiuu solve_ivp, solve_bvp.

4. 0O0beM y4eOHOH JUCHHIIMHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 0,89 32
Jlexrun (JIek) - -
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 2,11 76
KoHTakTHas camocTosTenbHas pabota 211 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 75,8
Bua xonTposs:
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3auer - -

B 3a4eTHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakTthas padora (KP): 0,89 24
Jlextuu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesibHas padora (CP): 2,11 57
KoHTakTHas camocTosTenbHas pabora 211 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 56,85
Bua xonTposs:
3auver - -

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«/luckpeTHasi MAaTeMATHKA B MaTepUAJI0BeleHHH H TeXHOJIOTHH MATEPHAJIOB»
(b1.B.J1B.02.02)

1. Heap AucuMmJIMHBI - GOpMHpPOBAaHUE y CTYACHTOB CHCTEMbl OCHOBHBIX MOHSTHUH,
UCTIONIB3YEMBIX JUISI TIOCTPOCHUS BAKHEUIIUX MATEeMATHUECKUX MOJENCH, U MaTeMaTHYeCKHX
METOJIOB JIJIsl ONIMCAHUS PA3IMYHBIX MPOIIECCOB.

2. B pe3yabTtare wu3ydyeHHs IUCUMILVIMHBI O0y4YawUIWiici MO mporpamMme
0akaJjiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu ([TK) koMmeTeHIUAMI:

CIIOCOOHOCTBIO peIIaTh CTaHJAPTHBIE 3a7adyd MPOGECCHOHATBHOU NeATeThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHMA M C YYeTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6esomacuoctu (OITK-1);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccronanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO MCIONB30BaTh COBpPEMEHHBbIE WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH, TJI00albHble WH(OPMAIlMOHHBIE pEeCypchl B HAyYHO-HCCIEIOBATEIbCKOW U
pacdeTHO-aHAJIUTHYECKONH NIEeATEThbHOCTH B OOJIACTH MAaTEpUaJOBENEHUS ¥ TEXHOJOTHH
marepuaios (I[TK-1);

3HamMb.

- OCHOBHBIE TOHATUS U METOAbl JUCKPETHONM MaTeMaTHKH, MaTEeMaTHUYECKUX METOJI0B
pernieHus npodeccuoHalbHBIX 33/1a4;

ymemsy:

- TPUMEHATh MaTeMaTH4YEeCKHEe METOJbl MPU PEIICHWH TUIOBBIX MPOo(ecCHOHATBHBIX
3ajad.

enademy:

- METOJAaMHM MOCTPOEHUS MaTeMaTUYECKOW MOJENIM TUMOBBIX MPOGECCHOHANBHBIX 3a7a4
U COJIEpKATEIbHON HHTEPIPETAIlUU TIOTYyICHHBIX PE3YIbTATOB.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

BBenenue.

Ponp  nuckperHolt MareMaTHKM TOpU  pa3pabOTKe M OKCIUTyaTallid  XUMHKO-
TEXHOJIOTHYECKHUX CHUCTEM.

JIeMeHTbI TEOPUU MHOKECTB U ajiredpandecKkue CTPYKTYpPhbI.
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BBenenne B TUCKpETHYIO MaTeMaTUKYy. Posib TUCKpeTHON MaTeMaTHKH MpH pa3paboTke U
9KCITyaTallud XMMHKO-TEXHOJIOTMYECKUX CHCTEM. MHOXECTBa, OTHOLICHUS M (QYHKIIHH.
3amaHre MHOXECTB M OCylIecTBIeHHME omepauuii Hax HUMU. CrocoOwl 3amanus. Omneparnuu
00beIMHEHNUS, TIEpECeUeHNs], Pa3HOCTH, JOTIOTHEHUS U IeKapTOBa MPOU3BeIeHUs. AKCHOMaTHKa
TEOpHH MHOXeCTB. Anredpa Kantopa. MuHMMM3anus MpeacTaBIeHH MHOXKECTB. /lnarpaMMel
Diinepa-Benna. bunapasie oTHomenus. CriocoObl 3amanns OWHAPHBIX OTHOIICHHH. CBOHCTBA
OuHapHbIX oTHOUIeHUH. Pa3Ouenns. OTHOIIEHHS SKBUBAIIGHTHOCTH U nopska. [IpencraBinenue
N-apHBIX OTHONICHWI OMHapHBIMH. AnreOpa oTHomeHu. OyHKIUU. VHBEKINS, CIOPBEKIIUS U
Oouekuusa. AunreOpandeckue CTpykTypbl. [lomyrpynnsl. Monouasl. ['pymnmel. [loxarpymrmsr.
[uxnmuaeckue rpymmbel. ['pynmbel mojactaHoBok. M3omopdusm rpymm. CMeExXHBIE KIACCHI IO
noarpynmne. Hopmanbubie npenutenu. @axrop-rpynmbsl. Konbia: onpeneneHusi, CBOMCTBA,
npumMepsl. [loms.

JJIeMeHThI TeopuH rpagos.

I'padrr. 3amanue m xapakrepuctuku TpadoB. Buasl rpados. Iloarpader. Marpurbt
CMEXHOCTH M uHIUAEeHTHOcTH. Crenenu BepmmH. Mapmpytsl Llenu. Iuknel. Paccrosnue
Mexay BepmmHaMu. [luamerp u paauyc rpada. YHapHbIe 1 OMHApHBIE Oneparuy Hal rpadaMu.
Hononnenue rpada. Ynanenue u noOaBieHHWE BEpUIMH. YAajdeHue W jAoOaBieHHe pedep.
OroxnectBienne BepmuH. Pacmermienne BepmuH. OObeauHeHue rtpados. Ilepeceuenue
rpadoB. KomroHeHTsl cBsi3HOCTH. MocTbl. Bepmmaaas u pebepHast CBsI3HOCTh. CBSI3HOCTD
OpUEHTUPOBAaHHBIX TpadoB. AITOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHsS yCTONYHMBOCTB.
BepmmaHOe uncio HezaBUcMMOCTH. PebepHoe 4yrciio He3aBUCHMOCTH. BepiimaHOE 1 pedbepHoe
nokpeiTHie Tpada. BHemHss ycToumBocTh. BepmmHHOe U pebepHOE YHCIO BHEUTHEH
ycrorunBocTu. [{ukiel u paszpesbl. DiniepoBsl LUKIBL. ['aMHIBTOHOBBI IUKIBL. [I1anapHOCTH 1
ykiazaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeTblpex Kpacok. [lepeBbs. Ompenenenus. CpoiictBa. Teopema Komu. ®yHpameHTanbHas
cucrteMa IUKIOB. OCTOB HaMMEHBIIErO0 Beca. YTOPSAJOYEHHBIE NIepEBbs. BUHApHBIE OEpeBbs.
JlepeBbst cCOpTUPOBKU. AJITOPUTM ITOMCKA B IEPEBE COPTUPOBKH.

BynaeBbl GpyHKkIUH.

Anrebpa noruku. byness! ¢pyHkuuu. CriocoOsl 3ananus. byneBbl GyHKINN OJHON U IBYX
NMEepeMEHHbIX W WX cBoicTBa. PopMynbl OyseBoit anreOpbl. OCHOBHBIE 3aKOHBI OYJIEBOMH
anreOppl.  OkBuBaJeHTHOCTh  Qopmyn.  Ilpunnun  aBoiictBeHHOCcTH.  COBEpIICHHBIE
TU3BIOHKTUBHBIE U  COBEPIICHHbIE KOHBIOHKTUBHBIE HOpMajibHble (QopMmbl. CuCTEMbI
3JIEMEHTAPHBIX OyeBbIX QyHKIUH. DYHKIIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTAPHBIX OYJIEBbIX
byakumid. [Tpumepsl (QyHKIIMOHATBHO TOJHBIX 0Oa3ucoB. BakHeimme 3aMKHYTHIE KIJIACCHI.
Teopema 0 (yHKIHMOHATIBHOM MoNHOTE. MuHUMM3anus OyneBbix ¢yHkuuid. CokpaleHHas,
TynukoBass U MuHUManbHasg Qopmbl. Kaptelt Kapno. Merox coderaHus MHIEKCOB U METOJ
Kyaitna. MuHMMH3a1usi KOHbIOHKTUBHBIX HOPMaJIbHBIX GopM. O030p NPUIIOKEHUH AUCKPETHOM
MaTEeMaTHKH. Pa3zpaboTka 3¢ dexTuBHOTO MaTeMaTH4eCKoro, MIPOTPaMMHOTO,
UHPOPMALIMOHHOTO M TEXHHUYECKOro O0ecleYeHuss Ha OCHOBE METOAOB JUCKPETHOU
MaTE€MaTUKH.

Hcunciaenne BbICKa3bIBAHUIA.

BBenenune B MmaTeMaTrdeckyro JOoruky. KpaTtkue cBeieHUsI U3 UCTOPUU MAaTEeMaTUYECKOM
Joruku. Ponmp MaremMaTWdyeckod JIOTMKM TpH  pa3pabOTKe M AKCIUTyaTallid XHMHUKO-
TEXHOJIOTMYECKUX cucTeM. DopMaibHble aKCHMOMAaTUYECKHE CHUCTeMbl. CUMBOIIBI, BBIPAKEHMS,
¢dopmybl, akcruomsl. [IpaBuito BEIBOJA, HEMOCPEICTBEHHOE CIIENICTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BBIBOA. AkcroMbl. [IpaBuiao modus ponensleopema aeayKuuu u
npaBwio  cuwuiorusma. [lomHoTa M HENPOTMBOPEUMBOCTH.  HeE3aBUCHMOCTH — aKCHOM.
Pazpemumocts Teopuu. [pyrue akcmomaruzauuu. I[IpoBepka BBIBOAMMOCTH C TOMOUIBIO
UCTUHHOCTHBIX Tabmui. CekBeHiuu I[enuena. Monens mupoB Kpunke. Meron pesomronuii
Pobuncona. Meroa kinay3 Borra. O6parusiii Mmetoa MacioBa (01aronpusiTHEIX HaOOpOB).

Hcunciienne npeIuKaToB U HeYeTKAsI JIOTHKA.
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Jloruka mpenukaTtoB. ABTOMAaTH3allds JOTHYECKOTO BbIBoJA. llepeMeHHBIC, (yHKINH,
TEpPMbl, MpEeNuKaThl, KBAHTOpbI, (Gopmynbl. OOnacte aeiicTBus kBaHTopa. CBOOOIHBIE U
CBsI3aHHBIE NepeMeHHbIe. VHTepnpeTanyy, paBHOCWIBHOCTE. Pacnio3HaBanue oOIIe3HAYUMOCTH.
[IpobGnema pazpemuMOCTH. AKCHOMBI M TIpaBWJIa BBIBOJIA MCUMCICHHUS TpeaukaToB. Teopema
nenykuuyd. HenmpoTuBopeuMBOCTP M IOJNIHOTA. DBbIHECEHHME KBAHTOPOB M IpeABapeHHas
HOopMasibHast ¢opma. CKyJeMOBCKHE CTaHIapTHBIE (GOpMBI. DpOPaHOBCKUU YHUBEPCYM U
Teopema DpbOpana. [loncranoBka u yHudukanus. Meron pe3oiroiuii u ero noiaHora. CtpaTeruu
Meroga pesomonuid. Ju3boHKThl XopHa. [IpUHIMI JIOTMYECKOTrOo MPOrpaMMHUPOBAHUS.
Heuerkue muoxectBa. Hewerkas mnoruka. llosBnenue u cyrp HedeTkocTH. Dopmanuzanus
HeyeTKoCTH. DyHKIMS NpUHAMIEKHOCTH. JIMHrBHUCTMYecKas mnepeMeHHas. Onepanuu Hax
HEUeTKUMH MHOXecTBamH. HeueTtkas apudmeruka. Meroasl nedazsuduxanuu. Hederkue
otHomieHus. CTaHIApTHBIE HEYETKHUE JIornueckue onepaund. Hewerkuit BbiBoa. CTeneHH
VCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHamor Meroaa pe3oItoLuii.

Koneunslie aBToMaThbl, MamuHbl Thropunra-Ilocra, cj105)KHOCTH BHIYMCICHUI.

OneMeHTHl Teopur aBToMaToB. IloHsATHE aBTOMAaTHOTO NMpeodpa3zoBaHus WHPOpPMALUU U
KOHeuHOTO aBToMaTa. CrocoObl 3a1anust aBToMaTtoB. ABToMarsel Mumu u Mypa. [Iporpammuas u
anmnapaTHasi peaju3alus aBTOMaTOB. DKBUBAJCHTHOCTh U MUHUMHU3AIUS aBTOMATOB. MallnHbI
Trropunra-Ilocra. ®opmanuzanus MOHATHS AITOpPUTMA U (PopMaIbHBIE MOJEIN AJITOPUTMOB.
MammHa TeropuHra: onpeseneHus, cCBOMHCTBa, rpadsl nepexonos. Mammuna Ilocra. IIporpamMmer
mis MamuH.  [Ipobrmema  pacmosHaBanus. [IpoGiiema  OCTaHOBKH.  AJNTOPUTMHUYECKH
Hepaspemumble 1poOneMbl. CIOXHOCTh aNroOpuTMOB. Mepbl CIIOXKHOCTU. BpemeHHas u
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTUYECKAsI CIO0KHOCTh, IMOPSAOK CIIOKHOCTH, CJIOKHOCTh B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmble 3anaud. HeperepmuHupoBaHHas MallldHA
Teropunra. Kmaccet P u NP. NPsionmasie 3amaun. NP{1omHOTa TIpOGIeMBI BBIIOJHUMOCTH
¢dopmyn oruku BbICKa3bIBaHUK. O030p MpUIIOKEHU MaTeMaTHuecKoi joruku. HampaBnenus
UCIIOJIb30BaHUs ammapara MaTeMaTHUYecKON JIOTMKM B 3a/adax MpPaKTUYECKOW HH(GOPMATHKU.
Crneuudukamuss u  BepuUKalus  MPOrpaMMHO-ANMNAPATHBIX  IPOEKTOB,  JIOTHYECKOE
IPOrpaMMUPOBAHKE, TOCTPOEHUE OHTOJIOTUH, I3bIKM OOIICHNUS UHTEIIEKTYaJIbHbIX areHTOB.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 0,89 32
Jlextuu (JIek) - -
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTebHas padora (CP): 2,11 76
KonTakTHas camocrositensHas paboTa 211 0,2
CaMocToATEIbHOE U3YUEHHE PA3eNIOB JUCLUIIINHBI ' 75,8

Bua konTposs:

3aver - -
B 3agerHBIX B actpon.
Bunsl yueOHol paboThI eAMHMIIAX yacax

OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakThas padora (KP): 0,89 24
Jlexrun (JIek) - -

[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesibHas padora (CP): 2,11 57
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KoHTakTHas camocTosTenbHas pabota 211 0,15

CamocTosTeTbHOE U3YUYCHHE PA3/IeSIOB JUCITUTITMHBI 56,85

Bua xonTposs:

3auer - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«@u3nyeckasi XMMHUsI OCHOBHBIX MPOLECCOB B TEXHOJIOTHH HAHOMATEPHAJIOB»
(b1.B.J1B.03.01)

1. Heap AMCUHMIUIMHBI - PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBJISIOMIUX XOJOM
XUMHYECKOTO MpoIlecca, MoKa3aTh 00JacTH MPUIOKEHHUS ITHX 3aKOHOB M HAYYHWTh CTYJCHTA
IPaMOTHO TPUMEHSTh WX MPH PEIICHHH KOHKPETHBIX TEOPETUYCCKHX M MPAKTUYCCKHX 3aj1ad,
MOHSATh OCHOBHBIC KMHETHUECKUE 3aKOHOMEPHOCTHU MPOTEKAHHUS XUMHUYECKUX MPOIIECCOB U POJIb
KaTaJin3a JJIsi XAMUYECKOW TEXHOJIOTHH.

2. B pe3yabraTre wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIIOCOOHOCTBIO UCIOIB30BaTh B MPO(ECCHOHAIBHON ASSITETFHOCTH 3HAHUS O TIOJIX0JaX U
METOMaxX TOJIYYCHHUS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HAHHA O METOAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECcCcax, MPOTEKAIONIMX B MaTepuayiaX MpU UX MOJTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HamMb.

— OTJIMYUTENbHBIE OCOOCHHOCTH B TIOBEICHHWU PACTBOPOB DJIEKTPOJIUTOB, CBSI3aHHBIC C
MPOXOKICHUEM IJIEKTPUIECKOTO TOKA,;

— TEOPHIO TAJIbBAaHUYECKUX SBIICHHIA;

— TEOpHHM KHHETHKH, IyTH TEOPETUYECKOTO pacdyera CKOPOCTEH XUMHUYECKUX PEaKIHid Hu
OTPaHUYCHUS B MPUMEHUMOCTH PACUCTHBIX METOJIOB;

— OCHOBBI TeOpUH (POTOXMMHUYECKHX W IEMHBIX pPEaKlnuid, OCOOCHHOCTH WX CTaIUHHOTO
NPOTEKAHUS U YCIIOBHSI OCYIIIECTBICHUS,

— OCHOBHBIE YEpPThl TOMOTEHHOIO M TETEPOTCHHOIO KaTajiu3a, MPUYUHBI YCKOPEHUS
XUMHYECKOT0 TIpoIiecca B MPUCYTCTBUU KaTalln3aTopa.

ymemb:

— MOPUMEHATh KOHIYKTOMETPHUCCKUE U TOTECHIIMOMETPHUSCKUE M3MEPEHHUSI JIJISl ONPEICIICHUS
TEPMOJUHAMHUYECKUX  (DYHKIMIA XUMHUYECKUX PEAKIMH, KOHCTAHTBI JIUCCOLMAIIHH,
NPOM3BEACHUS paCTBOPUMOCTH, pH pacTBOpOB U T.1.

— MOPHUMEHATH TEOPETHYCCKHE 3HAHUS M OKCICPUMEHTAIbHBIC METOMAbl HCCIICAOBAaHUS
(GU3NUECKON XUMHU JJIsi PEIICHUS BOMPOCOB, BO3HHMKAMOIIUX MPHU H3YUYCHHH KHUHETHKH
XUMHYECKUX PEaAKINN;

— TMPOBOJIUTH AHAIU3 U KPUTHUCCKH OLICHWBATh MOJYYCHHBIC SKCIICPUMCHTAIbHBIC JTaHHBIC,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

61a0emo.

— KOMIUIEKCOM COBPEMEHHBIX JICKTPOXUMHUYECKUX METOJIOB UCCICIOBAHUS IS ONPEICICHUS
TEPMOJIMHAMHUYECKUX XaPAKTEPUCTHUK JICKTPOJTUTOB M XUMHUYCCKUX PEaKIIUi;

— METOAaMHU OTPEACICHUS TOPSAIKAa U CKOPOCTH DPEaKIUH, YCTAHOBJICHUS JIMMHUTHPYIOIIEH
CTaJMH U MEXAHU3MA N3y4aeMOU XUMUYECKOW pEaKLINH;
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— HaBbIKAMHMCOCTABJICHUS  TaJIbBAHUYECKUX  AJIEMEHTOB Ui Leledl  ompenereHus
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECUS UCCIIElyeMON peaKIui;
— 3HAHWSAMH OCHOBHBIX 3aKOHOB XUMHUYECKOW KHHETHKH, BIMSHHUS PA3TUYHBIX (HAKTOPOB
(Temmepatyphbl, AaBJICHUS, KATAIN3aTOPa) HA CKOPOCTh XUMHUCCKOW PEAKIIHU.

3. KpaTkoe coaep:kaHue TUCHUIIUHBI
Pa3nen 1. PacTBopBI 2JIEKTPOJIMTOB
1.1 PacTBOpBI 2JIEKTPOIUTOB B CTATHYECKUX YCIOBHUIX

TepMoauHaMUUECKOE ONMUCAHHWE CBOMCTB PACTBOPOB BJEKTPOJMTOB. AKTHUBHOCTH U
KOA(p(UIIMEHThl aKTUBHOCTH JJIGKTPOJIUTA M HOHOB B PAacTBOpE, CpeAHHE HOHHbBIE
KOd(UIIMEHTHI aKTUBHOCTH. CBSI3b aKTHBHOCTH JIEKTPOJIUTA CO CPEIHEH HOHHOM aKTHBHOCTBIO
Y KOHILIEHTpamuen anektponuTta. HMonHas cuia pactBopa. [IpaBuino noHHoW cuibl. OCHOBHBIE
MOJIOKEHUS  3JIEKTPOCTATHYECKOW  TEOPUHM  CHUJIBHBIX  3JEKTpoiauToB  JleGas-XroKKes.
[Ipenenbupiii 3akoH JleOasi-XroKKems, BTOPOE U TPEThe MPHUOIMIKEHUS TEOpuH, Tpaduueckoe
MPEACTABICHHUE 3TUX 3aBUCUMOCTEH.
1.2 PacTBOpBI 2JIEKTPOJIUTOB B JTUHAMUYECKHUX YCIOBUIX

IIpoBoanuku 3nexktpudeckoro Toka | u |l pona, noHHas U 371€KTPOHHAS MPOBOJIUMOCTb.
VYnenbHas, MOJsIpHas M SKBUBAJICHTHAs AJIEKTPUYECKUE MPOBOJUMOCTH, B3aUMOCBSI3b MEXIY
HUMHU. 3aBUCUMOCTH Y/ACJIIBHOW U MOJISIPHOW 3JIEKTPUUECKOW MPOBOJUMOCTEN OT KOHIICHTPALIUH,
TEeMITEpaTypbl U TpPUPOIbl pacTBopHTeNss. CKOPOCTh U MOIBHXKHOCTH (aOCONIIOTHAS CKOPOCTh
JIBM)KCHUS) MOHOB. 3aKOH HE3aBHCHUMOTO JBIKCHHUS MOHOB (3akoH Kombpaymia). I[IpenenbHbie
MOJISIPHBIE 3JIEKTPONPOBOJAHOCTH HOHOB. OcTadeTHBI MeXaHU3M IepeHoca 3JIEKTPUUECTBa
MOHAMU TUJIPOKCOHMS U TUApoKcuia. Yucna nepeHoca HOHOB. DIEKTPOIPOBOJHOCTh PACTBOPOB
CHJIBHBIX 3JICKTPOJIMTOB, YpaBHEHUE KOPHS KBaapatHoro (ypaBaenue Konbpaymia). [Ipumenenue
TEOPUU CHUIBHBIX SJICKTPOJIUTOB ISl OOBSCHEHUS ANEKTPOPOPETUIECKOTO M PENaKCallMOHHOTO
3¢ (})eKTOB CHMKEHUS SJIEKTPONPOBOIHOCTU. BiusHHE moyiel BBICOKON HANpsSKEHHOCTH U
BBICOKOM YacTOThl TEPEMEHHOI0 TOKAa Ha JJIEKTPONPOBOAHOCTb pPacTBOPOB. MeToauKu
U3MEpEHUS AIIEKTPONpoBogHOCTU. KOHIyKTOMETpHUUYecKoe ornpeaeseHlue CTEeHH U KOHCTAHThI
JUCCOLMAIIMN CITA0BIX JJIEKTPOJIMUTOB, TEIUIOTHI, JHTpomuu u dSHeprun [ubOca mporecca
JUCCOLIMAIINHU, PACTBOPUMOCTH MajOpPacTBOPUMBIX COEIUHEHHH.
Paznen 2. DiekTpoxuMuYecKne CHCTeMbI (IeTH)
2.1 3/1C v 51eKTpOHBIC TTOTCHITHATBI

DneKTpoxXuMHUYECKUe cucTeMbl (1ienu). Bo3HUKHOBEHHE CKauka MOTCHIIMAIA HAa TPAHUIIE
paznena mpoBomHukoB | um |l poma. JIBOMHOW SIEKTPUYECKHIA CIION. DIEKTPOXUMHYCCKHUI
MOTEHIIMaJ, TallbBaHU-TIoTeHIIMan. OOpaTUMBbIC INIEKTPOJIBI U OOPATUMBIE IIEKTPOXHUMHUECKUE
nenu  (3J€MeHThI). DIEKTPOJABIIKYIIAs CHJIa TalbBaHHYECKOrO 3JICMEHTa, YCIOBHBIM
AJIEKTPOAHBIN MmoTeHIMan (moTeHuan B BogopoaHou Imkaine). CBssb DJIC rambBaHHUYECKOU
LENH C 3JEKTPOIHbIMU moTeHuanaMu. [IpaBuno 3HakoB DJC M 3JIEKTPOAHBIX MOTEHIIMAJIOB.
TepMoguHamMuyeckasi TeOpus TaIbBAaHUYECKUX sIBJIEHU. BbiBoa m ananu3 ypaBHeHusi HepHcra,
BbIpakawomero 3aBucumMoctb JJ[C raapBaHMUYECKOrO 3JE€MEHTa OT aKTUBHOCTEM KOMIIOHEHTOB
AJICKTPOJHON peakiuu. YpaBHeHue [nbOOca-I'enmpMronbia mjis 3JIEKTPOXUMHUYECKUX CHCTEM.
3aBucumocts D/IC ranbBaHNYECKOTo JIeMeHTa OT Temnepatypbl. Kimaccugukarus 31ekTpoos:
3JIEKTPOABI MIEPBOTO U BTOPOTO PO, Ta30BbIE, OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE. Y PaBHEHHE
Hepncra a1 moreHnuana 3J1eKTpoJoB BCEX BUIOB.
2.2.T"anpBaHUYECKHUE DJIEMEHTHI

Tumbel ralbBAaHUYECKUX DJIEMEHTOB.: XMMHUYECKHE, KOHIIEHTPAIIMOHHBIE, C TIEPEHOCOM, 0e3
nepenoca. Jud@y3noHHbIi MOTEHIMAN, MEXaHU3M BO3HUKHOBEHUS M METOJbl €r0 YCTpaHEHUs
(cBemeHuss K MHMHUMaIbHOW BenmuuuHe). Meromuka wusMeperus OJIC M AIEKTPOIHBIX
MOTEHIINAJIOB. [IpumeHeHre MOTEHIMOMETPUM [UIsI OMpeNeieHHUs] TEePMOJUHAMUYECKHUX
XapaKTePUCTUK XUMHUYECKUX PEAKIUH, MNPOTEKAOMIMX B TaJbBAHUYECKOW II€MU, KOHCTAHT
XUMHYECKOTO PaBHOBECHS, aKTUBHOCTEH M KO3()PHUIMEHTOB aKTMBHOCTH AJIEKTpoinuTOB, pH
pacTBOpOB, MPOU3BEACHUS PACTBOPUMOCTH MaJOPACTBOPUMBIX COEOUHEHUN. XHUMHUYECKUE
MCTOYHUKU TOKA.
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Pa3nen 3. Xumnyeckass KHHeTHKA
3.1. dopManbpHas KHHETUKA

TepmoauHaMuveckass BO3MOXKHOCTb MPOIECCa M €ro MpakThyeckas (KMHETHYeCKas)
ocymiecTBUMOCTh. [IpenmMer u 3a1aun XUMUIECKON KHHETHKHA. OCHOBHBIC MMOHATHS (hOPMATBHON
KUHETHKH. CKOPOCTh XUMHMYECKOW DPEaKLMH, MOJIEKYJISAPHOCTh, YACTHBIA M OOIIMI MOPSIOK.
OCHOBHOHM MOCTyJaT XMMHUYECKONW KWUHETUKH, KMHETHUYECKOE YPABHEHHE CKOPOCTH PEaKIIHH.
Koncranta ckopocTh XMMHYECKOW peakluu, pa3MEPHOCTb KOHCTAHThI CKOPOCTU. MeTo[bl
OTNpENENIeHUsT CKOPOCTEH XHUMHYECKHUX peakiuid. IIpocTbie (3IIEMEHTApHBIC) W CIIOKHBIC
peakuuu. KuHeTnka mpocThiX U (GOPMATBHO MPOCTHIX OJHOCTOPOHHUX TOMOTCHHBIX PEaKIU.
Peakuuu nepBoro, BTOporo u Tperbero nopsaakon. Juddepenimanbaas u nuTerpaibHas Gopmbl
KMHETUYECKUX YpaBHEHUU, KUHETHYEeCKHE KpuBble. JIMHENHHOE MpeacTaBiIeHue KUHETUYECKHUX
KPUBBIX JUIsl pPEAKUUN pa3IMyHBIX MOPSAKOB. Bpems monynpeBpainenus. Peakuuu HyneBoro
nopsiika. Metonq u30biTka (u3ossiiuu) OcCTBajibla ONPEIACICHHS YaCTHBIX TOPSIKOB IO
COOTBETCTBYIOIIEMY peareHTy. JuddepeHunanbHble U WHTETPAIbHBIE METOAbl ONpeesieHuUs
nopsiika peakuuu. Pasznuuue KOHILIEHTPAUMOHHOTO H BPEMEHHOro NopsakoB. ClokHbIE
peakuuu. I[IpuHIMO HE3aBUCHUMOIO NPOTEKaHUs DSJIEMEHTapHBIX peakuuit. OOpaTumble U
napajuiebHbIe peakiuu TepBoro mnopsaka. Juddepennuanpapie ypaBHEHUS, OMUCHIBAIOIINE
CKOPOCTH 3THUX pEakLUMid, HUX HUHTerpupoBaHre. KuHeTHMUecKkne KpHBBIE ISl KaXIOro W3
pearupyromux  BemiecTB.  llocnmenoBartensHble  peakuun — 1-ro mopsaka.  Cucrtema
muddepeHIMaNbHBIX ypaBHEHUH, OMUCHIBAIONIMX KHHETUKY MOCJIEAO0BATEIbHBIX PEaKIIHil.
Kunernyeckue ypaBHEHHS M KMHETHYECKHME KPHUBBIE NIl BCEX YYaCTHUKOB peakuuu. Bpems
JOCTH>KEHMSI MAaKCUMaJIbHOM KOHLEHTpAaUUW IPOMEXKYTOYHOIO BEHIECTBA. 3aBHUCHUMOCTH
MaKCUMaJIbHOM KOHIEHTPALMK MPOMEXKYTOYHOTO BEIIECTBA OT COOTHOUIEHUSI KOHCTaHT
CKOpPOCTEW OTIEIbHBIX CTaAUM MOCIEAOBATEIbHON peakiuu. [[puHIMN TUMUTHPYIOIIEH CTaaun
[OCNIEA0BAaTENbHON  XMUMHUYECKOM  peakuuu.  CTalMOHApHBII  peXMM  IPOTEKaHUs
MOCJICIOBATEIBHBIX ~ peakmuii. MeTon  KBa3WCTAallMOHAPHBIX  KOHIIGHTpAIuid,  00JacTh
NpUMeHEHUs. BlMsHue TemMmepaTrypbl Ha CKOPOCTh XHMHYECKON pPEaKIuH, MPUOIMKEHHOES
npaBuio Bant-I'obda. YpaBuenue Appernyca B qudpepeHInaIbHON U HHTErPaIbHON (opMme.
DOddexTuBHASS HHEPrUsi aKTUBALMU U NPEIIKCIOHCHIUATBHBIA MHOXUTENh, METOMIBI HX
ONpEeNENEHUS U3 SKCIEPUMEHTAIBHBIX JAHHBIX.

3.2. Teopuy XUMHYECKON KHHETHKHU.

Teopuss aktuBHbIX (OuHapHbIx) coymapenuii (TAC). CkopocTh peakiudu KakK YHCIIO
CTOJKHOBEHUH aKTUBHBIX MOJICKYIN B €IMHUILY BpeMeHU. KOHCTaHTa CKOPOCTH OMMOJIEKYISPHON
peakiuu. OU3NYECKUI CMBICT MPEIIKCIOHEHIIMAIBHOIO MHOYKUTENS W DHEPrUH AKTUBALUU B
pamMKax TEOpHH aKTUBHBIX coynapeHuid. Crepudeckuii pakTop, HEOOXOAMMOCTh €r0 BBEICHUS B
KMHETUYECKOE YpaBHEHHUE peaklnu. JJOCTOMHCTBA M HEOCTATKN TEOPHUH AKTUBHBIX COYIAPEHUM.
MexaHu3M MOHOMOJEKYJISPHBIX Tra30BbIX peakuumii B pamkax TAC, cxema JluHaemana.
HcronkoBaHne NpPUYMH M3MEHEHMS IMOPSAKAa MOHOMOJIEKYJSIPHON peakuuu NP HW3MEHEHUU
JIABJICHUS.

Teopuss mepexomnoro cocrosHus (akruBupoBanHHoro komiuiekca) (TIIC wmm TAK).
OcHoBuble nonokeHus TIIC, kuHeTnueckas cxema peakuuu. IToBepXHOCTh NMOTEHLMAIBHOU
SHEPIuM, KOOpPAMHATA PEaKIMH, IyTh PEAKUNUUA. AKTUBUPOBAHHBIM KOMIUIEKC M €r0 CBOWCTBA,
UCTUHHAA SHeprus aktuBauuu. CKOPOCTh pPEaKIUU — CKOPOCTh pacnaja aKTUBUPOBAHHOIO
KOMILJIEKCa (cxkopocTthb ero MIPOXOXKICHUS yepes NOTEHIUAIbHBIN Oapbep).
KBasurepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanpnuss W OSHTPONHUS aKTHBAIIHH,
TPAaHCMUCCUOHHBIN  KO3pdummeHT. CB3b JIHTWIBNUM  aKTUBAMK ¢ AOPEKTUBHOU
(PKCTIEpUMEHTAJIBHOI) PHEPTUEH aKTHBALIUH.

3.3. DOTOXMMHUYECKUE U IIESITHBIE PEAKITUU

@DOTOXUMUYECKUE PEAKINH, MEPBUYHBIE U BTOPUYHBIE (HOTOXMMHUYECKHE IPOIECCHI.
dotoauccormaist u  ¢doronus. Dorodusnueckue (Ie3aKTUBALMOHHBIE) MPOIECCH TMPH
IOTJIOIIEHUH H3Ny4deHHs. 3akoHbl (ortoxumuu:. ['porryca-lpemnepa u Oiinmreiina-lltapka.
KBanrtoBblii Bbhixon. KuHernka mpoiieccoB, MPOUCXOASIIUX C y4acTHeM (POTOBO30YKIEHHBIX
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monekyn. CeHcubunuzaropsbl, CeHCHOUTU3UPOBaHHBIE (HOTOXUMHUECKHE peakiuuu. OCHOBHBIC
paznuuus peakuuil ¢ GOTOXMMHYECKUM W TEPMUYECKHMM HHULMUpOBaHHEM. DoToxXxumMuueckue
nporieccsl B atMochepe, poTocuHTe3.

[lennbie peaknuu. I[lpuMepbl peaknuii, TPOTEKAOIMX MO IEMHOMY MEXaHU3MY.
Oco0eHHOCTH W OCHOBHBIC CTaIUM IEMHBIX peakiuii. MeXaHu3Mbl 3apOKIeHUS, Pa3BUTHUS U
oOpwiBa 1erneld. JIuHEWHBII W KBaJApaTU4YHBIM OOpBIB Ilened. 3BEHO IeNH, JJIMHA IICTIH.
HepasBeTBieHHble U pa3BETBICHHBIC LIETIHbIE peakuuu. KuHeThka Hepa3BETBIEHHBIX LEMHBIX
peakmuii. Ctaguu pa3BETBICHHON IEMHOW peakiuu. BeposTHOCTH 0OphIBa M Pa3BETBICHUS
uenu. Pa3BuTue pa3BETBICHHBIX LENHBIX pPEAKUUA BO BPEMEHH, CTalUOHApHBIA U
HECTAallMOHAPHBIM pPEXKHUMBI TeUeHHs peakuuu. lIpenenbHble sBIEHUS B Pa3BETBIEHHBIX
peakuusix. HikHMH W BEpXHUWE Mpelenbl BOCIUIAMEHEHHs (B3pbIBa) IETHOW PEaKIUH.
[TonyocTpoB BoCIIIaMEHEHUS.

Pasznen 4. Karaans

['omorenHsli1 M reTeporeHHbIl Katanui3. ABTokaTanin3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakuui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKUE
XapaKTEePUCTUKU  XUMHUYECKUX  peakiui. CeleKTUBHOCTh  JCWCTBHS  KaTajau3aropa.
Karanutuueckass akTUBHOCTb, yJe€ibHAsl KaTaJUTHYECKas aKTHUBHOCTh. ['OMOTEHHBIN KaTaius.
CIUTHBIN U pa3febHbId MEXaHU3Mbl KaTAJTUTUYECKUX PEaKIMi, YHEPTETUUYECKUE IHarpaMMbI
B3aUMO/JICHCTBHS PEareHToB ¢ KaTanu3aTopoM. OOmuil u cnenuduyeckuii KUCIOTHO-OCHOBHBIN
katanu3. O¢(deKTuBHAsT KOHCTAaHTa CKOPOCTH peaklMM, KaTalu3upyeMon BeIIeCTBAMHU C
KHCIIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaranuTuyeckue KOHCTAaHThl CKOPOCTH  PEaKIIMH.
I'eteporennsiii  katanu3. CKOpPOCTh  T€TEPOr€HHO-KAaTAIUTUYECKOW  peakuuu.  THuIbl
TeTepPOreHHBIX KaTalu3aTOpOB. 3aKOH JACUCTBYIOIIMX TOBepxHOcTei. Ponb ancopbumu B
reTeporeHHoM mpolecce. Knnernka reTeporeHHO-KaTaTMTUYECKUX PEaklil, HE JTMMUTUPYEMBIX
muddysueit. OTpaBieHHE KaTaIN3aTOPOB.

4. O0beM y4eOHOH JUCHHIIINHBI

B 3aueTHBIX B akanewm.

Bunpl yueOHoI paboThI eAMHMIIAX yacax
OO01masi TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 180
KonrakTHasi pa6oTa —ayIuTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KonrtakTHas camocrositenbHas pabora 292 -
CamocTOsATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 80
Bua konTpoJs:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAas aTTeCTalHs 10 0,4
[MonroroBka K sK3aMeHy ’ 35,6
Buja uTOroBOro KOHTPOJISA: JK3aMeH

B 3agerHBIX B actpon.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 5,0 135
KonTakTHas padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jlextuu (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
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CamocrosiTesibHas padora (CP): 2,22 60
KonrakTHas camocrositenbHast paboTta 292 -
CamocTosATeTbHOE U3YUYCHHE PA3IeSIOB JUCITUTITMHBI ' 60
Bua xonTposs:

DK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,3
[ToAroTOBKa K 3K3aMEHYy ’ 26,7
Bu MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«DU3UKO-XUMHYECKHE METO/IbI AHAJIN3A JIJIS MATePHAJIOBeIeHUsI U TEXHOJIOTHH
matepuaios» (b1.B.J[B.03.02)

1. Heap AUCHUNJIMHBI - TPUOOPETEHUE 00YJIAIOIIMMHUCS 3HAHUH TI0 OCHOBHBIM TpYyIIIIaM
METOZIOB XMMHYECKOTO aHalln3a, HauOojee IIUPOKO MPHUMEHSEMBIX B IMPOMBIIUICHHOCTH W
HCCJIEIOBATENLCKOM paboTe, a TaKKe KOMIIETCHIINH, HEOOXOIUMBIX XHMHKAM-TEXHOJIOTaM BCEX
CTHEIUATBHOCTEH ISl PEIICHUs] KOHKPETHBIX 331a4 XUMHUYECKOTO aHAIIN3A.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIOCOOHOCTBIO UCIIOJIB30BATh B MPO(ECCHOHAIBHON ASSITETFHOCTH 3HAHUS O TIOJIX0JaX U
METOMaxX TOJIYYCHHUS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIEIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
UCCJIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIICCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONIMX B MaTepuayiaX NMpH UX MOTyYCHHH,
obpabotke u moaudukanuu (I1K-4);

3HamMb.

- TEOPETUYCCKHE OCHOBBI (PU3NKO-XUMHUECKUX MeTO/10B aHaimu3a (DXMA);

- MpoIecchl POPMUPOBAHUS AHATTUTUIECKOTO CUTHANIA B pa3nuuHbix DXMA;

- pacCMOTpEHHE MPUHIIUIIOB U3MEPEHUN B CTaHAPTHHIX MpHOOpax;

- ocHOBBI MeTpoJioruu DXMA B cooTBeTcTBUHU ¢ pekomeHnanusimMu MIOITAK;

ymemb.

- TPHUMEHSTh TMPHOOPETEHHBIC TEOPETHUECKUE 3HAHWUS M MPAKTUYCCKHE HABBIKU B
po(hecCHOHANTEHOM IS TEILHOCTH JIJISl PEIICHHUSI KOHKPETHBIX XUMHUKO-aHATUTUIECKUX 3a]1a4;

61a0emo.

- mertogonoruei ®XMA, MHMPOKO HCHOJIB3YEMBIX B COBPEMEHHOW aHAIUTHYECKON
NPaKTHKE;

- CHCTEMOM BRIOOpA METO/1a KAaUeCTBEHHOTO U KOJMYECTBEHHOTO XUMUYECKOTO aHAIIH3a,

- OLIEHKOH BO3MOYKHOCTEN METOIa aHAIN3a;

- OCHOBHBIMHU CIOCOOAMHU METPOJOrHYeCKO 00pabOTKH pe3yabTaTOB KOJUYECTBEHHOTO
XUMHYECKOTO aHaJIHN3a.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Bseoenue 6 gpuzuxo-xumuueckue memoowvl aHaiuzd.

Pazoen 1. Cnexmpanvrvle memoowvl ananusa
1.1. Knaccudukanus CeKTpalbHbIX METOIOB aHATN3A.
1.2. ATOMHO-3MUCCHOHHBIN CIIEKTPAIbHBIN aHAH3.
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Teopernueckre OCHOBBI aTOMHO-d’MUCCHOHHOTO  CHEKTPaJbHOTO aHainu3a. McTouHuku
BO3OYKJICHHS CIEKTPOB. ATOMHO-dMHUCCHOHHBIC JIMHEWYaThle CIEeKTphl. I[IpaBuia orbopa
AJIIEKTPOHHBIX MEPEXOA0B. 3aNUCh CIEKTPAIbHBIX JIMHUM B BUJE TEPMOB. CXEMBbI 3JIEKTPOHHBIX
MepexoJ0B B aTOME IIeT0YHOro Metamia. Pactpenenenre bonbiiMaHa U 3aceIeHHOCTh YPOBHEM
BO30YKICHHOTO COCTOsIHUS. DaKTOpHI, BIMSIONINE Ha MHTEHCUBHOCTH CIIEKTPATbHBIX JIMHUM.
[Iporiecchl MOHU3AUK U CAMOTIOTJIONIEHUS B Tuiazme, ¢popmyna Caxa. CrieKTpalibHbIe TPHOOPHI
U CHOCOOBI PErHCTpalK CIeKTpa (BU3yalbHBIH, (HoTOrpadUuecKhii u (OTOIICKTPUUCCKUI).
KauecTBennslit aHanus, pacmm@ppoBKa YMUCCHOHHBIX CIEKTPOB M WIACHTU(PHUKAIUS 3JIEMEHTOB
no ux cnekrpam. KomnuectBenusiii ananus, gopmyna Jlomakuna-1laiiGe. IIpakTuka aTomMHO-
SMHCCUOHHOW CHEKTPOCKONMHUH. ATOMHO-DMUCCHOHHBIA AaHAJIN3 C WHIYKTHBHO CBSI3aHHOM
IJ1a3MOM. XMMHKO-CIIEKTPAIbHBIE METObI AHAJIN3A.

ATOMHO-3MHCCHOHHasi ~ ¢doToMeTpuss  miuameHd.  [a3oBele  IJIaMeHa  Kak  BUIbI
HU3KOTEMIIEPATYpPHOH IJIa3Mbl, MX XapaKTepUCcTHKa. biok-cxema miuamMeHHOro ¢GoToMeTpa.
Bo3moxHOCTH MeToma W ero orpaHuyeHus. AHUOHHBIM M KaTHOHHBIA 3¢ dexTs. Meroas
KOJIMYECTBEHHBIX ~ ONpeneleHui B  IutaMeHHOM  Qortomerpuun. [lpemen  oOHapykeHwHs,
MPELU3UOHHOCTD, CEIEKTUBHOCTh. O0IaCTH MPUMEHEHHUS.

AToMHO-abcopO1oHHas criekTpodoromerpust. O0mas xapakrepuctuka merona. llormomenue
3JIEKTPOMArHUTHOTO M3Iy4eHHs CBOOOJHBIMH aToMaMmu. biok-cxema mnpubopa. VcTounuku
MOHOXPOMaTHYECKOTo u3nydeHus. CrocoObl aToMu3auy npoosl. MoaynsaTop, ero Ha3HaYeHHUE.
N30uparenbHOCTh, JIOCTOMHCTBA M HeAOCTaTku Meroaa. (CpaBHEHHME aHAJIUTUYECKHX
XapaKTEPUCTHK METOJIOB aTOMHOM aOCOPOIIMH U aTOMHOI SMUCCHH.

1.3. MonekynsipHasi aHaIUTH4YeCKass CHeKTpockonus CreKTpohOTOMETPUUECKU —aHaIu3.
Meroabsl ONTHYECKOM MOJEKYISAPHOW CHEKTpockonuu. Ilorimomenue 3aeKTpOMarHUTHOTO
U3ITy4eHUS] MOJIEKyJlaMu. DJIEKTPOHHbIE MEPEXO0bl U CIEKTPHI MOTJIOMIEeHUsT MoJieKyl. Cxembl
JJIEKTPOHHBIX  Tepexon0oB. CpaBHEHHE AaHATMUTUYCCKMX CHUTHAJIOB, OOYCJIOBJICHHBIX d-
d*—mepexomamu, mepexogaMu C MEPEHOCOM 3apsiga U TETH— mepexomamu. 3akoH byrepa-
JlamGepra-bepa. Monspubiii ko3¢ ¢urent nornomerus CrocoO0bl  €ro  onmpenencHHs.
Ontumm3anus yCcjaoBUH aHATMTUYECKHX OIpeiesieHni. BriOop onTuMaabHOW JUTMHBI BOJIBI U
pabodero cBetounbTpa. KOHTpacTHOCTh aHAMUTHYECKOW peakiuu. OTKIOHEHHWS OT 3aKOHa
byrepa-Jlam6epra-bepa. CpaBHenue ¢otoMerpun u crnekTpodoToMeTpuu. Amnmaparypa s
CHEKTPO- U (POTOMETPUYECKUX H3MEpeHH. XapaKTepucTHKa (HOTOMETPUYECKHX METOI0B
aHanm3a. M30upaTenbHOCTh B CIIEKTPO(OTOMETpHUH U ee oOecriedeHue. [IpuHIUIT aaIuTHBHOCTH
MOTJIONICHNS] B aHajuu3e OWHApHBIX CMeCed MOTJOMAIONINX BemecTB, Meton Dupopara.
TouHoCcTh pe3ynbTaToB (hoTOMETpHUeCKUX ompeneneHuid. Juddepennumansaas GoToMeTpus.
Metox  omHo- M ABYCTOpoHHeW — auddepenumansHoii  poromerpun.  MeTonbl
CHEKTPO(OTOMETPUUECKOTO TUTPOBAHUS.

JlromuHecHieHTHBIE MeToAbl aHanmu3a. DnyopecueHius u (ochopecuennus. I[Ipumenenue
SHEPreTUYecKoi nuarpaMMbl SI0JI0HCKOTO MpPU PacCCMOTPEHUH CHUHIJIET-CUHIJIETHBIX U CHHTJIET-
TPUILIETHBIX JIEKTPOHHBIX mepexonoB. KonebaTenbHasi penakcamys 1 BHYTPEHHSST KOHBEPCHSL.
KBaHTOBBIiI M dHepreTuyeckuid BbIXonbl. DakTophl, BIHSIOIMIME HA HWHTEHCUBHOCTH
dyopecuennuu. TemrmeparypHoe W KOHIEHTpAallMOHHOE TymieHue (ayopecuenuuu. [IpaBuio
Crokca-Jlommens. CBsi3b CTPOCHHS MOJICKYJIbI OPTAHMYECKOTO COSTMHEHHSI C €T0 CIIOCOOHOCTHIO
K (QuiyopecieHIMH. 3epKajibHas CUMMETpPHUs CIEKTPOB IMOTJIONICHUS W HMCIyCKaHus (IIPaBHUIIO
JlepmnHa). 3akon BasuioBa. Cxema ¢IyOpHMETPHUCCKUX H3MEPEHHI. BBIOOp MEpBUYHOTO H
BTOPUYHOTO CBeTOPUIBTpOB. ['pamynpoBoyHas 3aBUCUMOCTh M KOJMYCCTBCHHBIA aHAIU3.
OO6mias xapakTepucTUKa METOIA.

1.4. Typbunumerpus u HeQeTOMETpHUs.

TypOugumerpudeckuidi W HedeloOMETpUYECKU  METOAbl  aHanu3a. PaccesHue cBera
JUCTIEpCHBIMU cucTeMaMu. CBsi3b ONTHYECKOW TJIOTHOCTU C KOHLEHTpaIUed OIpeaessieMoro
BenlectBa. Koadduument myrHoctu cucrembl. TeopeTnyeckue OCHOBBI TYpOUIUMETpUU U
Hedenomerpun. YpaBHenue Panes. TpeboBanus, MpeabsBIsieMbIe K UCIIOIB3YEMBIM PEAKIIUSIM.
TypOuaumeTprudeckuii KWHHETHYECKU MeTo 1. BO3MOXKHOCTH METO/IOB.

123



Pa3zoen 2. Dnexmpoxumuueckue memoost aHanuza
2.1.KoHAyKTOMETpHUS U KOHIYKTOMETPHUIECKOE TUTPOBAHUE
Knaccudukanms OXMA. Knaccupuxanust >I€KTPOAOB M AJIEKTPOXMMUYECKUE METOJBI.
[Tonsipuzyembie U HenossipuzyeMble 3JeKTpoabl B DXMA. Hcnonb3yemble XUMHUYECKHE U
AIIEKTPOXUMHUYECKHE PEAKIINU, TPeOOBaHUs, MPEIbIBIIEMbIE K 3TUM peakuusimM. Bo3moxHocTH
OXMA.
KonaykToMeTpuss ¥ KOHIYKTOMETpHYECKOoe THUTpoBaHue. OOmas XapaKTEpUCTHKA METOJa.
VYienbHas M SKBHBAJIEHTHAs J3JIEKTPONPOBOJHOCTh PACTBOPOB AIIEKTpoauTOB. IlomBrmykHOCTB
MOHOB. [IpsiMas KOHIYKTOMETpUsI U KOHAYKTOMETpUYECKOE TUTpoBaHHE. KpuBble TUTpOBaHUS.
@axTopshl, BIMAIOIINAE HA XOJ KPUBBIX TUTpOoBaHUA. [IpMHIMNIManbpHas cXeMa YCTaHOBKHU IS
KOHAYKTOMETPUYECKUX W3MEPEHUH, HCIOIb3yeMblE JIIEKTpoAbl. Bo3moxkHOCTH MeTona,
JIOCTOMHCTBA, HEAOCTATKU. [IpuMepsl onpeneneHuil. .
BricokouactotHOoe THTpoBaHue. OcoOeHHOCTH MeTona. [IpuHUIMNManbHAs cXema yCTAHOBKH.
Hcnonb3yemble HMHIYKTHUBHBIE M EMKOCTHBIE 0€33JIeKTpOoAHble sAueku. POpMBl KPHUBBIX
BBICOKOYACTOTHOTO TUTpoBaHus. Annapartypa. BosmosxkHoctn MeTona. IIpumeps! onpeneneHuil.
2.2.TloTeHIIMOMETpHUS U TTOTEHITMOMETPUIECKOE TUTPOBAHUE.
Onpenenenne Merona. lMcnonb3dyemble siueliku. VIHOUMKATOpHBIE 3IEKTPOABI M 3JIEKTPOJbI
cpaBHeHUs. [loTeHMa 35IeKTpoaa Kak aHATUTUYECKUi curHai. Monomerpus. JIoHHaHOBCKUIA 1
T dy3uoHHBIN moTeHIMansl. Kiaccupukanyuss MOHOCENEKTHBHBIX AJIEKTPOAOB. OCHOBHBIC
XapaKTEPUCTUKUA  HMOHOCEIEKTUBHBIX  DJIEKTPONOB  pa3iW4HbIX  TUNOB.  [IpuumHBI,
00yCJIOBIMBAIOIINE HM30UPATEIbHOCTh 3JIEKTPOJOB. YpaBHeHHEe Hukonbckoro-Oii3eHMaHa.
Mertonbl onpeaeneHus Ko3(QQUIHUEHTOB CENEKTUBHOCTH, BEPXHEr0 W HIKHEro Ipenena
JMana3oHa ONpEeAeNseMbIX COAEpKaHW. YTIOBOM KOI((GUIMEHT 3IIEKTPOAHON (QYHKIUH.
MeToapl KOJIMYECTBEHHBIX ONPEICICHUI U YCIOBUA X NpuMeHeHus. [Ipsmas noreHnnomeTpus
(pH-merpusi, nonomerpusi). Bosmoxknoctn merona. Metoasl TutpoBanus. O0pabOTKa KPHBBIX
HNOTEHIIMOMETPHUUECKOr0 TUTPOBaHUA. MeTo bl 10OABOK.
2.3.BonpTamMnepoMeTpuiecKrue METO bl aHAIIN3A.
Bonpramnepomerpudeckue Metoasl aHanusa. Kinaccuueckas nossiporpadus, OCHOBBI METOJIA.
[MpunuunuanpHas cxema nojsporpadguueckoil ycTaHOBKU. Mcmosib3yeMble 3JEKTPOJBI,
TpeOOBaHuUs, HpebsBiIsieMble K 3iekTpoaaM. Ilonmspu3annoHHbIE KpHUBBIE HWHAMKATOPHBIX
JIEKTPONOB. PTyTHBIM Kamaromui  3JIEKTPOL, TBEpAble 3JeKTpoAsl. Ilomsporpammsl.
Nurepnperanusa nossiporpamMM. OCTaTOYHBI M KOHJEHCATOPHBIA TOKU. DapaleeBCKUN TOK.
CpoiictBa mpenenbHoro auddysnonHoro Toka. YpaBHeHHe MiubkoBuua. YpaBHEHHE
nossiporpaduaeckoit BosHbl ['eiipoBckoro. IloTenmuman mosyBosHBl. BpiOOp M Ha3zHaueHue
nossiporpadguueckoro ¢poHa. AHOMATUM Ha MONAPOrpaUUYEeCKUX KPUBBIX M UX YCTpaHEHHE.
KadecTBeHHBIN W KOMMYECTBEHHBIN Toysiporpaduueckuii anaimm3. COBpeMEHHBIC HaIlpaBICHUS
pa3BuTHs BoJbTaMIepoMeTpuu. OO0IaCTH HCHOJIB30BaHUA. BO3MOXKHOCTH, TOCTOMHCTBA H
HEJOCTaTKN METOJA.
Amnepomerpuyeckoe TuTpoBaHue. OOmas XapakTepucTuka MeToja. Bbvibop ycioBwmii
aMIIEPOMETPUYECKUX M3MEpEHUM. [TpuHIMNIMAnBHAS cxemMa YCTaHOBKH JUIS
aMIEPOMETPUYECKOTO TUTPOBaHMs. TuUNbl KpPUBBIX THUTpoBaHWs. buammnepomerpuueckoe
TUTPOBAHHUE, YCIOBHS AMIIEPOMETPUYECKUX NU3MEPEHUH C IBYMS MHIUKATOPHBIMH JJICKTPOJAMH.
Kpusble TtuTpoBaHusa. Bo03MOXXHOCTH, JOCTOMHCTBA M HEIOCTaTKM Meronaa. Ilpumepsl
MPaKTUYECKOTO HCIOJb30BaHus. KymoHomerpuueckwii wmeton aHamm3a. Kiaccuduxarus
MeTooB KynoHomeTpuu. OObeauHeHHbIH 3akoH Papaznes. Beixon mo Ttoky. Ilpsmas
KYJIOHOMETPHS U KyJIOHOMeTpuueckoe TuTpoBanue OcodeHHoctu MeTonoB. KyinoHomerpus npu
KOHTPOJIMPYEMOM TOTEHLMAlIE W IPU KOHTpOIMpyeMoM Toke. Ilonspu3annoHHbIE KpHBBIE.
Bei6op norennmana padouero snektposa. Pacuer konuyecTBa 31eKTpUUECTBA, 3aTPAYEHHOIO Ha
JIEKTPOXMMHUYECKYIO peakuuio. llpuHnunuanbHas cxema KyJOHOMETPHUUYECKON YCTaHOBKHU.
O6nacts mnpumeneHus. KyloHomeTpudeckoe THTpOBaHHE. BBIOOp TOKa AJIEKTPOJIHU3a.
Oco0eHHOCTH TeHepUuPOBAaHHOTO TUTpaHTa. CriocoObl MHAMKALMY KOHEYHOW TOYKU TUTPOBAHHUS
(Bu3yasmbHBIE M~ WHCTpyMEHTalbHbIE). [IpHHIMIMAIBHAsT  cXeMa  YCTAaHOBKH  JUIS
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KYJIOHOMETPUYECKOIO0 TUTpoBaHus. lIpakTnueckoe NMpUMEHEHHME METOJd, €ro JOCTOMHCTBA U
HEJOCTaTKHU.
OnekTporpaBuMerpudeckuii  aHanmu3.  CrocoObl  BBEIONHEHUS — ompeaeneHuit.  OOmas
xapakTepucTuka Merona. Ilpoueccel, mporekaromue Mpu 3IeKTposnuze. Bribop 31eKTpoaoB.
VYcnoBust anekTpoocaxaeHus. TpeOoBaHUs, NpeabsBIsSEMbIE K OCAagKaM Ha D3JIEKTPOJaX.
Hcnonp3oBaHue 3NEKTPOOCAXACHUS [ 1eled KOHIEHTPUPOBAHUS, OINpeAesieHus U
pasnenenusd. BHyTpeHHuii a5ekTpoiin3. JJOCTOMHCTBA U HENOCTATKA METOA.

Pazoen 3. Xpomamoepaghuueckue memoow ananuza
3.1. TeopeTrueckue OCHOBBI XpOMaTOrpapUUECKUX METOAOB aHanu3a TeopeTHuecKue OCHOBBI
xpomaTorpaduueckux MetofoB. O61acTu NpUMeHEeHUs: XpoMaTorpaduyecKkux MEeTO/I0B aHaIK3a.
Xpomarorpamma. ITapamerps! ynepxusanus. Gusuko-
XUMHYECKHE  OCHOBBI  Xpomarorpaduueckoro  mponecca. Kiaccupukanuss  MeTonoB
Xpomarorpauu MO arperaTHoMy COCTOSIHMIO (a3, 10 MEXaHHU3My pas3/ieleHHus U crocoly
opopmiienuss mporiecca. OcHOBBI ~ xpomaTorpaduyeckoro pazaeneHus. KoaddunueHnt
pacnpenenenus u kodpdumuent pasaenenus. OCHOBHON 3aK0H xpoMaTtorpaduu. B3zanMocssi3b
GbopMBI  BBIXOJHOW KpUBOM W HM30TEPMBI COpPOIMHM B KOJIOHOYHOW XpomaTtorpadud,
AHAJIMTUYECKUM aCHEeKT 3TOW 3aBUCUMOCTH. (DakTOphl, BIMSAIONIME HA CKOPOCTH JIBUKEHHUS
xpoMarorpaguieckoil 30HBI. Teopusi TEOPETHYECKUX TapesloK. TeopeTudeckas Tapeska.
BricoTa, SKBUBaJeHTHas TeopeTHUecKol Tapenke. KuHeTwdeckas Teopusi xpomaTtorpadum.
VpaBuenne Ban-J/leemtepa. Kpurepun »sddexktuBHOCTH XpomaTorpaduveckoro Impoiecca.
Crenenp paszneneHuss U KpUTepuill ceneKTUBHOCTH. Kputepuii paspenenus. Ontumuzanus
IIPOLIECCOB Pa3/IeNICHUs CMECE BEIeCTB.
3.2.T"a30:kuIKOCTHAS XpoMaTorpadus.
OOmass xapakTepucTuka MeroAa. llpuHuunuManpHas cxemMa ra3oBoro Xxpomarorpada.
VYcTpoiicTBO M Ha3HadeHuWe y370oB Xpomatorpada. TpeOoBaHus, mpeabsBIseMble K
HEMOJIBIKHOW M MOJABWXKHOM ¢azam. [leTexTopsl, ux kiaccuduxanus u TpeOOBaHUS K HUM.
Metoap! uACHTU(UKAIIMY BELIECTB B Ta30BOM Xxpomarorpaduu. JInHelHbIe u JorapupmMuuecKue
UHJCKCHl yaepkuBaHus. KoppensiHoHHbIE ypaBHEHHUS: CBSA3b IapaMETPOB YICpP>KUBAHUS
KOMIIOHEHTOB C UX (U3UKO- XUMHUYECKUMHU CBoOiicTBamMH. KauyecTBeHHBIH aHamu3 IO
jgorapumMuueckuM HHAEKcaM ynepkuBaHus Koaua. Meroabl KOJMYECTBEHHOIO aHaju3a:
MeTox aOCONMIOTHOW TIpaayupoOBKHM, METOJl HOPMHUPOBKHM, METOJ BHYTPEHHEro CTaHJIapTa.
[TonnpaBouHble KOAPGUIUEHTH! K IUIOMAAIM MUKOB. [IpruMepbl MpakKTHYECKOro MCHOJb30BaHUs
ra3oBoil xpomarorpaguu.
3.3. KuakoctHas xpomarorpadus.
Knaccudukanus MeTomoB KUAKOCTHOM xpomarorpaduu. PacnpenenurenbHas OymaxkHas
xpomarorpadusi. OcHOBBI OymakHOW xpomarorpaduu. IlomBrkHas W HEMOIBIIKHAS (pa3bl.
MukcoTponHblii  psag  pacTBoputeneid. TpeGoBanus K  xpomarorpaduueckoir Oymare.
Xpomarorpadpuieckue mapameTpbl. THUIIBI XpOMaTOTpaMM: OJTHOMEpHasi, AByMepHasi, Kpyrosas,
anekTpopopernyeckas. Meron oOpamieHHbIX (a3. 3aBUCHMMOCTH (OpPMBI TSITHA OT BHUAA
M30TEPMBI pactpeneneHus. Meronbl HAeHTU(UKALUYA BEIIECTB HAa OyMa)XHOW XpoMmaTorpaMMe.
KonuuectBeHHbllt aHamu3 B MeTone OymMakHOW xpomarorpaduu. JJoOCTOMHCTBA M HEIOCTATKH
meroma. O6macte mpumenenus. Ocobennoctu BOXX. [IpuHnmnuanpHas cxema >KUIKOCTHOTO
xpomatorpada Beicokoro napneHus. Tumbl gerektropoB B BOXKX. XKXuakoctHo-aacopOronHast
BOXX. HopmanbHo-ha3oBbiii W oOpamieHo-()a30BbIii  BapUaHTHI. COPOCHTHI, DJIFOEHTHI,
pa3zaenseMble BelecTBa. THITbI B3aUMOJICHCTBHS COPOCHT-BEIIECTBO, COPOCHT-DITIOCHT, SIIOCHT-
BemectBO B BOXX. Vpaeaenume Kuokca. daktop eMkoctH, ero (GU3HMYECKHUH CMBICI.
I'panuenTtHOE smoupoBanue. BiusHue 3¢pHEeKTUBHOCTH, CEIEKTUBHOCTH U €eMKOCTH KOJIOHKH Ha
pasfelnieHne CcMecell aHadM3upyeMbIX BellecTB. MeToasl UACHTU(PUKAIMK BELIECTB H
KOJIMYECTBEHHOTO aHaIN3a
B BOXX. [HocromncrBa um Hemoctatku BIXKX. [lpumepbl NMpakTUYECKOrO HCIOIb30BaHMS
BOXX B ananusze.
3.4.MonoobOmeHHas xpoMarorpadus.
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CymHocTts MeTonia. TpeGoBanus, MpebsIBIIEMbIE K peakusiM HOHHOTO oOMeHa. OcoOeHHOCTH
noHooOMeHHON Xpomarorpadun. MoHnooOMmeHnHoe paBHOBecue. KoHcTanTa MOHHOrO OOMEHA.
W3oTepmbl MOHHOTO OOMeHa. BiusHuME KOHCTaHTBI MOHHOTO oOMeHa Ha (OopMy H30TEPMBI
nonHoro oomena. Koadumuent cenexrupHocT. CHHTETHYECKHE HOHOOOMEHHUKH, KATHOHUTHI
u aHuoHuThl. Knaccudukanus u cpoiictBa. CopOuuonHble psabl. Buabsl oOMeHHON eMKocTH
MOHOOOMEHHUKOB. BBIOOpD ONTHMaNBHBIX YCIOBUII HOHOOOMEHHOIO pa3[elIeHUs] BEILECTB.
[IpumeneHnne MOHOOOMEHHOW XpomaTorpaduu B AHAIUTHYECKOM XMMHUU OPraHMYECKUX H
HEOPraHWYECKUX COCOUHCHMN. pa3[elieHHe, OYMCTKA, KOHICHTpupoBaHWe U T.X. IIpumepsr
NpUMEHEHU HOHOOOMEHHOH Xxpomarorpaguu B TEXHOJOTHYECKUX TMpoueccax. MoHHas
xpomarorpadus. biok-cxema HoHHOro xpomarorpada. Paspenstomue M KOMIIEHCAllUOHHBIE
KOJIOHKH. JleTekTopsl. IIpuMeHeHne B aHAIUTHUYECKOM XMUMHH. AHAJIUTUYECKHE BO3MOXHOCTU
METOJa.
3.5.T'enp-xpomarorpadus.
[MopBmxkHass u HemojBWXkHasg (¢aspl. OOlLIee ypaBHEHHE, OIUCHIBAIOLIEE IPOLECC Telb-
xpomarorpaduu. CopOeHTbl. OOWMH, BHEIIHUM W BHYTpeHHMH 0O0BeMbl Teis. Ilapamerps
MoUpoBaHus. BelpaxkeHne sl Ko3pPUIMEHTa pacupenesNeHUs U KOHCTAHThl JAOCTYMHOCTH.
Bo3MmoskHocTH renb-xpomatorpaduu. [Ipumeps! npaktudeckoro ucnoib3obanus. TCX
Pa3zoen 4. Cospemennvie memoowt ananusa.

ABTOMAaTHYECKMH M  aBTOMAaTU3UPOBAHHBIA aHaNM3: 1enu W 3agaud. JIUCKpeTHbIe
aBTOMATHYECKUE aHAnM3aTopbl. [IpuHIUN NEeHCTBUSA, TOCTOMHCTBA M HenocTaTKu. IIpoTouynsie
METOJBI aHaIM3a PacTBOPOB. HempepbIBHBIN IIPOTOYHBIA aHAIU3 U MPOTOYHO-WHKEKIIMOHHBIN
aHaJIN3.
Hpyrue Meronsl ananmu3a. Macc-criektpomerpudeckue meroabl. CylHOCTh MeToAa. AHaiau3
OpPraHMYECKUX BEIIECTB. DJIECMEHTHbIN aHann3. [IoHsATHE 0 HEUTPOHHO-AKTUBALIMOHHOM aHAJIN3E.
[Monsitne 06 wummyHO-pepmeHTHOM anamuze. [lonstHe o wmerogax WMK-cmekTpockomum.
VYnerpodunsrpanus, ¢proTanus, KamWUBIPHBINA 31ekTpodopes. PerynupoBaHue aHaINTHYECKUX
CBOMCTB HAHOOOBEKTOB (CENIEKTHBHOCTh, YYBCTBUTEIBHOCTS, ...) [[pUMEHEHNE HAaHOMATEPUAIIOB
U HAHOYACTHUI], HAHOTPYOOK B KauyeCTBE CEHCEOMIM3aTOPOB, KOHIIEHTPATOPOB, MOJUIOKEK B
O®XMA u np. [IpumMeHeHre HAHOTEXHOJIOTUI B aHATIU3E.

4. 00beM y4eOHOH JUCHHIIMHBI

B 3aueTHBIX B akanmewm.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 5,0 180
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KonrtakTHas camocrositenbHast paboTa 292 -
CamocTosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 80
Bua konTpoJ:
DK3aMeH 1,0 36
KonTakTHas pabota —mpoMeXyTOYHAas aTTeCTalHs 10 0,4
[TonroroBka K sK3aMeHy ’ 35,6
Bu HTOroBOro KOHTPOJIA: JK3aMeH
B 3auerHbIx B actpos.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHYy 5,0 135
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KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHS: 1,78 48

Jlexrun (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,89 24
CamocrosiTesibHas padora (CP): 2,22 60
KoHTakTHasi caMOCTOsATeIbHAs paboTa 299 -
CamocTosTeTbHOE U3YUYCHHE PA3IeSIOB JUCITUTIIMHBI ' 60
Bua konTpoJs:

DK3amMeH 1,0 27
KonTakTHas pabota —mpoMeXyTOYHAs aTTeCTalHs 10 0,3
[ToAroTOBKa K 3K3aMEHY ’ 26,7
Bu/ HTOrOBOro KOHTPOJIS: JK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«O01mass XuMIU4ecKas TEXHOJIOTHs MPON3BOJACTBA HAHOMATEPHAJIOB M HAHOCHCTEM»
(b1.B.1B.04.01)

1. Heab AUCHMIIMHBI - TOJTyYeHHEe 3HAHMW B O0JAcCTH peaju3alud XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (DU3UKO-XUMHUYECKHX OCOOCHHOCTEH MPOTEKAIOIINX
peakiuii, BbIOOpa ONTHUMAJIBHBIX YCIOBHM pealu3yeMbIX MpPOIEcCOB, BBHIOOPA 3 (EKTUBHBIX
PEaKTOpOB, MPUOOPETEHHSI HABBIKOB B COCTABICHUH MAaTEPUAIBHBIX M TEIUIOBBIX OalaHCOB, B
pacueTe IpOIECcCOB W PEaKTOPOB Ha OCHOBE MAaTEMAaTHYECKOTO MOJEIMPOBAHUS, IMOJYYCHHS
3HaHHU# B 00JaCTH pa3pabOTKK SHEProcOeperaomux XuMUKo-Texnomornaeckux cucrem (XTC),
0€30TXO/JHBIX ¥ MAJIOOTXOAHBIX TEXHOJOTHI Ha IPUMEPE COBPEMEHHBIX POU3BOJICTB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi MO TmporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) koMmnereHImsAMI:

TOTOBHOCTBIO TMPUMEHATh (DyHIIaMEHTaIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B podeccruonanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO BBIOMpATh M TPUMEHSITh COOTBETCTBYIOUIME METOABI MOJEIUPOBAHUS
(GU3NUECKUX, XUMUYCCKHX M TexHoIoruueckux mnpoieccon ([IK-7);

3HamMb.

- OCHOBBI TEOPUH XUMUYECKUX MPOLIECCOB U PEAaKTOPOB,;

- METOJIOJIOTHIO MICCIICIOBAHUS B3aUMOJICHCTBHS XUMUYECKUX TIPEBPALICHUN U SBICHUH
HIepeHOCa Ha BCEX MACIITa0HBIX YPOBHSIX;

- METOJIMKY BhIOOpa peaKTopa U pacyéra mporecca B HeM,

- OCHOBHBIE PEaKIIMOHHBIC TIPOLECCHI U PEAKTOPBI XUMHUUECKON 1 OMOTEXHOJIOTHH;

- OCHOBHBIC TIPUHIIMITEI OPTaHU3AIUU XUMHUYECKOTO MPOU3BOJICTBA, €T0 HEPAPXHUECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3P PEKTUBHOCTH MTPOU3BOJICTBA,;

- OCHOBHBIE XUMHUYECKHE MPOU3BOICTBA,

ymemb.

- paccYMTaTh OCHOBHBIC XapaKTEPUCTHKH XMMHUYECKOTO TIpoIIecca,;

- BBIOpaTh PalMOHAIBHYIO CXEMY ITPOM3BO/ICTBA 3aIaHHOTO MIPOIYKTa,

- OIICHUTH TEXHOJIOTUYECKYIO 3P PEKTHBHOCTH MPOU3BOJICTBA,

- BBIOpaTh A3 PEeKTUBHBII THI pEeaKTopa;

- IPOBECTH PacyeT TEXHOJIOTHYECKUX MapaMeTPOB JUTsl 3aJaHHOTO TPOIIECCa;

- ONIPEIECIUTh TTapaMeTPhl HAWITYUIIIeH OpraHu3aliy IPoLecca B XMMUYECKOM PEaKTope.

enadems:

- MeToZlaM1 aHanu3a 3GpPEeKTUBHOCTH PAOOTHl XMMUYECKUX TPOU3BO/ICTB;
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- METOJIJaMU pacyeTa U aHajin3a MPOLECCOB B XUMUYECKUX PEAKTOPAX, ONPEACICHUS
TEXHOJIOTMYECKUX MOKa3aTeNne;

- METO/IaMU BbIOOpa XMMHYECKHX PEAKTOPOB.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

Paznen 1. Xumuyeckasi TEXHOJIOTUSI M XMMHYECKOE NTPOU3BOICTBO.

1.1.OcHoBHbBIE onpeaeIeHUsI U MOJIOKEHHS.

Xumuueckasi TexHONOTusl. OOBEKT XUMUYECKON TeXHOJIOTUU. MeXOTpacaeBoil XapakTep
XUMUYECKON TEXHOJIOTMH. Pa3BUTHE XMMHMYECKUX NPOU3BOJCTB M XHMHYECKOW TEXHOJIOTHH.
MecTo XMMHUYECKOH TEXHOJIOTHH B IPOMBIIIJICHHON cepe U METO0B XMMUYECKON TEXHOJIOTHH
B HEXMMHUYECKHUX OTpaciiX MPOMBIIUIEHHOCTH. CHCTEMHBIM aHaau3 CIOXHBIX CXEM U
B3aMMOJICHCTBUM 3JEMEHTOB CXEMbl — IIOHATHE M coAepkaHue Meroja. dusznueckoe H
MaTE€MaTU4eCKOe MOJEIUPOBAHUE, ONPEIETICHUE U OCHOBHBIE MTOHATHS, UX MECTO B HHKEHEPHO-
XUMHUYECKHX HCCICNOBAaHUSAX U  pa3paboTkax. Mecro W 3HAYCHHE HATYpHOTO U
BBIUMCIIUTENBHOT0 3KciepuMenTa. CoaepkaHue U 3a/1a4i yueOHOTo Kypca.

1.2. Xumu4eckoe mpou3BoACTBO.

[lonsiTHe 0 XUMHYECKOM MPOU3BOACTBE. MHOrOQYHKIMOHAIBHOCTE XHUMHUYECKOTO
npousBojcTBa. OOmas CTPYKTypa XHUMHYECKOTO Mpou3BojACTBA. (OCHOBHBIE TOJICHCTEMBI
XUMHYECKOTO MPOU3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHTBl XHMHYECKOTO
MIPOU3BO/ICTBA.

KauecTBeHHBIE 1 KOJTMYECTBEHHBIE MTOKA3ATENN XMMUYECKOTO IPOU3BOJICTBA: TEXHOJIOTUYECKHE,
HKOHOMUYECKHUE, FKCILTyaTal[MOHHBIE, COIIUAIbHBIE.

1.3.CripbeBble pecypchl, BOJAa M JHEPrusi B XMMHYeCKOM NPOU3BO/ICTBE.

Knaccudukanus ChIppeBBIX PECYpCOB IO Ppa3IMYHBIM TpU3HAKaM — (a30BOMY
COCTOSIHHIO, TPOUCXOXIICHHIO, HMCTOYHUKAM. MuHepaibHOe Chipbe (PYAbI W  MOJIC3HbBIC
UCKOITaeMbI€), OPraHMYECKOE MPHUPOTHOE ChIpbe (TOPIOYME HCKOMAEMbIC), PACTUTEIILHOC WU
KUBOTHOE CBhIpbE, BTOPHUYHOE CHIPhE€ — HUX HCIIOJIb30BAHHE M MyTHU mepepadoTku. OCHOBHbBIE
CIIOCOOBI MEPBUYHOM 00pabOTKH ChIpbs (0OOTalleHNEe, OYUCTKA, IIOATOTOBKA K TPAHCIIOPTUPOBKE
u nepepabotke). [loHsTHE, CYIIHOCTE W TPHUMEpPHI YIIyOJICHHS HCIOIb30BAHUS CHIPHS,
KOMOMHHPOBAHUS MPOU3BOJICTB U KOMIUIEKCHOU TIEpepabOTKU CHIPHSI.
3HaueHWE W HCIOJIb30BAHHE BOJBl B XWMHYECKMX MPOU3BOACTBAX. VICTOYHMKHM BOJBI.
TpeboBaHMsl K TEXHOJOTHYECKOH U ObITOBOW Boze. [IpoMbIluieHHass MOATOTOBKA BOIBI U
METO/bl €€ OYHUCTKU OT mpumeceil. OCHOBHBIE METOAbl KOHTPOJS KayecTBa BOJbl. DKOHOMUS
BOJIONOTPEOICHUST B IPOU3BOCTBE. BOI00OOPOTHBIE CHCTEMBL.

Buapl ¥ HWCTOYHWMKH DSHEPIMM B XUMHUYECKOW MPOMBINUICHHOCTH. Macmra0bl
noTpeOJieHUsT U CIOCOOBI YMEHBIICHHS] JHepreTuueckux 3arpar. CyIIHOCTh W TPUMEpPHI
pereHepany M peKynepaluyd 5SHEPrud. OHEProTEXHOJOTHYECKHE CHCTEeMBbl. BTopuuHbIe
HYHEPreTUYECKHUE PECYPCHI.

Pa3nen 2. TeopeTuueckue 0CHOBbI XMMHYECKHX NMPOIECCOB U PEAKTOPOB.

2.1.OcHoOBHBIE Onpe/IeJIeHUs] U MOJI0KEeHHS.

PU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHYECKHUX IIpEeBpaIlCHUI -
CTEXMOMETPUUYECKHE, TEpPMOJMHAMHYECKUE, KuHeTthyeckue. [lokazatenn  XUMHUYECKOTO
IpeBpalleHus] — CTeINeHb IPEBPaIeHHs], BBIXO MPOAYKTa, HHTerpanbHas u quddepeHipanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U MPEBPALICHUS PEAareHTOB.

2.2. XuMHYecKHe MPoIecchl.

Omnpenenenne. Knaccupukanuss XUMUYECKUX TMPOIECCOB MO Pa3IWYHBIM MPU3HAKAM —
XMUMHYECKUM (BUJ XMMHYECKOW pEaKIHH, TEPMOJANHAMUYECKUE XapaKTCPUCTHUKH, CXeMa
npeBpalieHuii) u (pa3zoBbIM (YKCIIO U arperaTHoe cocTosiaue §as).

['omorennsIii xumuyeckuit npoiecc. OnpeneneHne U NpuMepbl. BiusHue XUMHAYECKUX
MPU3HAKOB M YCIIOBUH IPOTEKaHUs Ipolecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKALINH.
[TonstTe onTUMalbHBIX TeMmmeparyp. ONTUMaNbHbIE TeMIepaTypsl I OOpaTUMbBIX U
HEOOPATUMBIX 9K30- ¥ SHJOTEPMHUYECKHUX PEAKIIHIA.
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[eTeporeHHblil (HEKaTAIMTHYECKUN) XUMHUUECKHI Tporecc. OnpeneneHue U MpUMEpBI.
CrpykTypa mpoiecca u ero cocrapistomue (craauu). Habmomaemas: cKopocTh XUMHUYECKOTO
npespaiieHust. O6aactu (PEKUMBI) MPOTEKAHUS MPOLIECC, IUMUTHPYIOMIAS CTAIHS.

I'eTeporeHHplii XUMHUECKUI mporece "ra3 (KuakocTh) - TBepaoe”. OOocCHOBaHHE,
TIOCTPOCHHE U aHAJIHM3 MAaTeMAaTHYECKOM MOJIENHU ISl peakiuid TopeHus (MOeNb " CKMMAIOIIAsCsI
chepa") u Tomoxummueckoi (Moaens "c HeB3ammojmeicTByrommM sapom”). Habmomaemas
CKOPOCTh TPEBPAICHUS, BpEeMsl TPEBpAIICHUS W MYyTH WHTEHCU(PUKAIUU IS Pa3IUIHbIX
oOnacTteii mpoTeKkaHus mporecca.

['ereporeHHblii XUMHUYECKUI Tiporiecc "ra3 (KUAKOCTH) - KHUAKOCTH'. OOOCHOBaHHE,
MIOCTPOCHUE M aHalIW3 MaTemaTuueckod mozenu. HaGmiomaemass CKOpOCTh MpeBpaleHUS U
oOactu nporekanus npouecca. [yt nHTeHcH UKy A7 pa3IMyHbIX PEXUMOB IpoIiecca.
Karanutnueckuii nporecc. Onpezaenenne, kiaccuukamnus, IpuMepsl. | eTeporeHHbIi KaTaan3
Ha TBepAOoM Karanuzarope. OOOCHOBaHHE, MOCTPOCHUE U aHAIU3 MAaTEMaTUYECKOM MOJIENU Ha
KaTaJUTHYECKON IMOBEPXHOCTH M B IMOPUCTOM 3€pHE KaTanuzaropa. HaOmiomaemasi cKOpOCTh
npeBpamieHuss W o0nacTé mpoTekaHus mnporecca. CTeneHb HCIONB30BaHUS BHYTPEHHEH
noBepxHocTu. [1yTu nHTeHCHpUKAIIN KaTaTUTHYECKUX MTPOLIECCOB.

2.3.XuMHn4ecKue peaKkTopsbl.

OmnpeneneHre M Ha3HAYEHUE XUMHYECKOTO peakTopa. PeakTopbl B XMMHUYECKUX U
HEXMMHUYECKUX OTpacisiX MNPOMBIIUICHHOCTH. OO030p THIIOB XHUMHUYECKHX pPEaKTOPOB, HX
CTPYKTYpHBIC 3JeMeHThl (peakiMOHHas 30Ha, YCTPOMCTBA BBOJA M BBIBOJA, CMCIICHUS,
paszieNieHusi U paclpeesieHHs] MOTOKOB, TEINIOOOMEHHBIC DJIEMEHTHI), OCHOBHBIC TPOLECCHl U
SBJICHUS B HUX.

Cuctematu3anysi IpoIECCOB B XMMHYECKOM pEakTope Mo MaciTaly MX MpOTEKaHUs:

XUMHUYECKasl peaklusl, XHUMHYECKUW TMpolecc B JJIEMEHTapHOM o00beMe, TMpoIlecchl B
PEaKIIMOHHOM 3JIEMEHTE U B PEaKTOpe B IIEJIOM, UX B3aUMOCBS3b U HEPApXUUECKas CTPYKTypa
MaTeMaTHUYeCKON MoJenu mpolecca B peakrtope. [Ipumepsl mpoiieccoB B pa3iIMUYHBIX BUIAX
XUMHUYECKHX PEaKTOPOB.
Knaccudukanus mpoueccoB B peakTopax IO pa3IUYHbIM MpU3HAKAM - BHJ XUMHYECKOIO
npolecca, OpraHu3anus MOTOKOB PEarcHTOB (CXema [BWKEHHS PEreHTOB 4Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEAKI[MOHHOI 30HE), OpraHU3allus TEIUIOBBIX MOTOKOB (TEIUIOBOI pexkuM,
cXema TerI000MeHa), CTal[HOHAPHOCTD TpoLecca.

Ob6ocHOBaHMEe M TIOCTPOEHHME MaTeMaTHMYeCKOM MoJelIM Tpolecca B peaKkTopax
Pa3IMYHOTO TUMA KaK CUCTEMbl YPaBHEHUI MaTepHaIbHOIO U TEIJIOBOTO OajlaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpe IMOTOKAa, XWMHUYECKUX TPEBpAIlEHUsAX, SBICHHUSIX IEpeHoca TeIuia u
BellecTBA W UX B3amMmojeiicTBuu. CucreMaTusanus W KiaccU(UKAIMS MaTeMaTHYeCKUX
MoJieJIel MPOIIeCCOB B pEaKTOPaX.

N3oTepmuueckue mporecchl B XUMHYECKOM peakTope. BiusHHe CTPyKTYypbl MOTOKA
(ngeaqpbHOE CMENICHWE W BBITECHCHHME), CTAl[MOHAPHOCTH mporiecca (MPOTOYHBIA U
NepUOANYECKUH), TapaMeTPOB U YCIOBHI MPOTEKaHUs Ipoliecca (TemrepaTypa, KOHIIEHTpalus,
JIaBJIcHNE, 00BEM PEAKIIMOHHOMN 30HBI, BpEMsI), BHa XUMUYIECKOM peakiiuu (IpocTast U CIIOKHas,
oOpaTuMasi U HeoOpaTuMmas) W €€ TIapaMeTpoB Ha NPO(WIM KOHIEHTPALUUI M TOKa3aTelH
npoiiecca B peakTope (CTerneHb MpeBpallleHHs, BBIXOJ MPOAYKTa, CEICKTHBHOCThH IPOIIECCa).
OcHoBBl pacyera mnpouecca B peaktope. ComocraBneHue 3(QQPEeKTHBHOCTH TPOLECCOB B
peakTopax, OMUCHIBAEMbIX MOJEISIMHU UI€aJTbHOTO CMEIICHHS U BHITECHEHHUS.

Heuzorepmuueckne mporecchl B XUMHUYECKHX peakropax. OpraHumsanus TemIOBBIX
MOTOKOB U PEKUMOB B XUMUYECKUX peakTopax. Pacnpenenenue temnepaTypsl, KOHUEHTpALUN U
CTETIEHU NPEBpALCHUS B PEaKTOpe B PEXHMax HACATHHOTO CMEUICHUS W BBITECHEHHUS,
aauabaTuyeckoM u c TermiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH NPEeBpaIleHUs B
anuabarnyeckoM mporecce. ComocTraBieHHE € HM30TEPMHUUYECKHM pPEeXUMOM. Yucio u
YCTOMYMBOCTD CTAIIMOHAPHBIX PEKUMOB B PEAKTOpPaX UJCAIbHOIO CMEIIEHUSI.

2.4.1IpoMbllILUIEHHBbIE XHMHYECKHE PEAKTOPBI.
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Ha kOHKpeTHbIX mpuMepax MPEeIMETHO PACCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUISL TPOBECHUS] TOMOTEHHBIX, T€TEPOTr€HHBIX M KaTaTUTUYECKUX MTPOLIECCOB — THUIIbI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMa, 001aCTH UCTIOTB30BaHUS.

Pa3nen 3. XuMnueckoe Npou3BoJACTBO, KAK XMMHKO-TE€XHOJIOTHYECKasl CHCTeMA.

3.1.CTtpyKTypa H onucaHue XHUMHUKO-TEXHOJIOTHYECKOH CHCTEMBI.

XUMHUECKOE TPOM3BOJACTBO Kak XHUMHKO-TexHomorndeckas cucrema (XTC). Ilonsitue
cuctrembl u XTC. CocraB XTC: »smeMeHThl, CBsI3M, moAcUCTeMbl. OieMmeHThl XTC,
KJ1accu(uKanms Mo BUIY MPOIIECCOB W HA3HAYCHHIO. TEXHOJIOTHYECKHE CBsI3M deMeHTOB X TC
(moroku). IlociemoBarenbHas, MapajuieiabHas, pPa3BETBICHHAS, IOCIICAOBATEILHO-00BOIHAS
(Gaiirac), oopatHast (pEeIHKII) TEXHOJIOTHYECKUE CBSI3U. MIX CXeMbI 1 Ha3HAUCHHE.

Omnucanue XTC. Bunsr moneneit XTC - onucarenbHbie U rpagpudeckue. OnucaTenbHbe
MOJIEIM - XUMHYEcCKas CXeMa M MaTemMaTudeckas Mojenb. [paduyeckue Moaenu -
(GyHKIMOHATbHAS, TEXHOJOTMYECKas, CTPYKTypHas | Jpyrue (CreluaabHBIE) CXEMBI.
Hasznauenue, npuMEeHEHNE U B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3amaun u pe3ynbTaThl aHanuza XTC - cocrogaue XTC, mMarepualibHBIA U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3JIMuHe
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIp.

MarepuanbHbIi ¥ TEIUIOBOK OanmaHchl. MeToAMKa COCTABICHHUS U pacdyeTa MaTepUalbHbBIX
u terioBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax ¢
perukiiom. @opMel ipecTaBieHUs OanaHcoB (Ta0JHUIIbI, AUArPAMMBbI | JIp.).

Martepuanbubplii  GamaHc Uit  MacCOOOMEHHBIX U pPEaKUHMOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKUX, TEPMOJAUHAMUYECKUX U MeK(}a3HbIX OamaHCOBBIX
cooTHonieHUM. CTENneHb UCIIOIb30BAHMS CHIPBEBBIX PECYPCOB.

DHTAIBIUIHBIN, YSHEpreTUUecKuil (Mo MOJHOW SHEPTHU) M IKCEPreTHUSCKUI OalaHChl U
KIIJI. Ix conmocTaBiaeHue U UCIIoab30BaHue B aHanmmn3e X TC.

3.3.Cunre3 XTC.

[Tonstue w 3amaum cuHTe3a XTC. OcHoBHBIE »dTambl pazpadotku XTC. Pomnb
MaTEMaTUYECKUX U IBPUCTUYECKUX METO/IOB.

OcHoBHble koHUenuu npu cuHTe3e XTC: MoIHOE HCHOJIB30BAHUE CBHIPHEBBIX U
SHEPreTUYECKUX PECYPCOB, MUHUMHU3AIMUS OTX0/I0B, ONTUMAJIBLHOE HUCIIOIb30BAHHUE allapaTyphl.
Ux coxmepxanue u crnocoObl peanuzanuu. KoMOMHHpOBaHHBIE MPOU3BOJICTBA, COBMEIICHHBIC
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJOTUYECKUE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTH
U IPUMEHEHUE.

OpHOpOJOHBIE TEXHOJOTHMYECKHE CXEMBI: CHCTEMa pPEKyNepaTUBHOIO TEIIo00MeHa,
cucTeMa pas3JieJIeHUsI MHOTOKOMIIOHEHTHOM CMeCH, CUCTeMa peakTOpoB. OCHOBBI MOCTPOEHUS UX
ONTHUMAJIBHON CTPYKTYPbI

Paznen 4. [IpoMbllVIeHHbIE XUMHYECKHE ITPOU3BO/ICTBA.

XHWMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pealn3alus U3y4EHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, KOHIENIMNA NOCTPOEHUs
BbicOKOd(p(ekTuBHONM XTC. OCHOBHOW aKIEHT naeNaeTcs Ha (U3NKO-XUMHUYECKHE OCHOBBI
KOHLICTILIMK  TIOCTPOEHUS TEXHOJOTMYECKOW CXEeMbl MPOU3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBo cepHoil kuciaoThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.
[IpounsBoacTBO cTUPOIIA.

Pa3znen 5. CoBpeMeHHbIE TEHIEHIMU B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekymiee coCTOSIHUE XUMUUYECKOW MTPOMBIIIUIEHHOCTA B MUPE U TEHACHIIUU €€ Pa3BUTHSI.
[lepcnekTUBHBIE HICTOYHUKH ChIPbs U dHEpruu. Knacrepusanus XuMU4eCKON MPOMBIIIIIEHHOCTH.
CoBMerieHHbIE TIpollecChl. [ MOKME W TepecTpauBacMble TEXHOJIOTHYECKHE CXeMbl. HoBbie
XUMHUKO-TEXHOJOTHYECKHE MPOIIECCHl U CIIOCOOBI OMyYeHUs! MPOoAYKTOB. HaHoTexHOI0THS.
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4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanewm.

Bunsl yaeOHoI paboThI eAMHMIIAX yacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 216
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 2,22 80
Jlextuu (JIek) 0,89 32
JlabopatopHsie 3ausTus (J1aod) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 2,78 100
KonTakTHas camocTositenbHas padbota 578 -
CamocTOsATeTbHOE U3YUYCHHUE PA3IeSIOB JUCITUTIIMHBI ' 100
Bua xonTposs:
DK3aMeH 1,0 36
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTALIHS 10 0,4
[TonroroBka K sK3aMeHy ’ 35,6
Buj MTOroBOro KOHTPOJIS: JK3aMeH

B 3aueTHbIX B actpos.

Buapl yue6HO# paboThI eIUHNLAX qacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 6,0 216
KonrakTHas paboTa — ayJuTOpHBIE 3aHATHS: 2,22 60
Jlexrun (JIek) 0,89 24
JlabopatopHsie 3ausTus (J1aod) 0,44 12
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 2,78 75
KonrakTHas camocrosiTenbHas pabota 278 -
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ' 75
Bua konTpoJs:
DK3aMeH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTALIHS 10 0,3
IToAroTOBKA K 9K3aMEHY ' 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«CHcTeMBbl YIIPaBJIEHHUs MPOIlecCaMH MoJIyYeHust HaHomaTepuasio» (61.B.JIB.04.02)

1. Heab AMCHMILIMHBI - 1aTh 0Aa30BbIC 3HAHUS 110 TEOPUU CHCTEM YIIPABJICHUS XUMHUKO-
texHonoruueckumu nporneccamu (CY XTII), npuBUTh HAaBBIKK M yMEHHE aHanu3a cBoicTB XTI
KaK OOBEKTOB YIPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJCTB YIIPABICHUS.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonansibivu ([1K) komnereHImsMI:

TOTOBHOCTBIO MPUMEHATh (YHIaMEHTAJIbHbIE MaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);
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CIIOCOOHOCTBIO BBIOMPATh W TMPUMEHSTH COOTBETCTBYIOIIME METOIbI MOJCTUPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOMoruueckux mnporeccos (ITK-7);

3HamMb.

- OCHOBHBIE TIOHSATHSl TEOPUM  YNPABICHMS, CTAaTUYECKHME W JUHAMHYECKHUE
XapaKTepUCTUKN OOBEKTOB YIpaBJIeHUs; OCHOBHbIE BUIbI CAY U 3aKOHBI pPEryIUpOBaHUS,
tunoBele CAY B XMMHUYECKON MPOMBIIUICHHOCTH; METOJbI M CPEACTBA U3MEPEHHUSI OCHOBHBIX
TEXHOJOTMYECKHUX NapaMeTpoB; ycToHuuBoCcTh CAY; OCHOBHBIE MOHATUSA O HENMHENHBIX CAY,
pelelHBIX CcHCTeMaX, JIOTUYECKMX AQJITOPUTMAax YIPABICHMS, AAalNTHUBHBIX M ONTHUMAJIbHBIX
CHUCTEMax YyIpaBJICHUS,

ymemb:

- ONpeAeNsATh OCHOBHBIE CTATUYECKHUE U JIUHAMUYECKHE XapaKTePUCTHKH OOBEKTOB
yIpaBieHUs; BBIOUPATh PAllMOHAIBHYIO CUCTEMY PETyJIUpPOBaHUS TEXHOJIOTUYECKOTO Mpoliecca,;
OlleHUBaTh YCTOWYUBOCTH CAY,; BbIOMpaTh KOHKPETHBIE THUIBI MPHOOPOB IS TUATHOCTUKU
XTII;

enademy:

- METOJIaMH TEOPUH aBTOMATHYECKOTO PETYIMPOBAHMS, OPTaHU3ALNUN U pacdy€ra CUCTEM
ONTUMAIBHOTO YIPABICHUS XUMUYECKON TEXHOJOTHEW HaHOMATEPHAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Moayas 1. OcHOBHble TIOHATHS YHPAaBJEHHSA XMUMHKO-TE€XHOJOTHYeCKHUMH
NpoueccamMH.

3HavYeHNEe aBTOMATUYECKOr0 YIPABICHUS JUIsl Pa3BUTUSL XUMUUECKOW TPOMBIIIIEHHOCTH.
OcoOeHHOCTH  YIpaBiCHHUS] XUMHYECKMM MPEINPHUITHEM U  XHUMHUKO-TEXHOJIOTUYECKUM
nporeccoM. TeXHUKO-5KOHOMHYECKH J(PQGEeKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpasineHus. Ponb cucremM ympaBieHuss B oOecrieueHHH O€30MaCHOCTH XUMHYECKOIrO
MPOU3BOJICTBA U OXPaHbI OKpYKaroliei cpeabl. OCHOBHBIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NPUHIUINBL ynpaBieHus. Kiaccudukamusi cUCTeM yHpaBlieHUs
®yHkuunoHanbHast crpykrypa CAY. Ilokazarenn kauecTBa yrnpaBieHHUs.

Moayanb 2. OCHOBBI TEOPUH ABTOMATHYECKOT0 YIIPaABJIEHHS.

Marematnueckue Mmoaenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanuoHHoOro ucuucieHus misg aHanuza CAY. TunoBele [uHaMUYecKue 3BeHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKH. OKBUBAJCHTHBIE MpPeoOpa3oBaHUS CTPYKTYPHBIX CXEM.
VYeroitunBocTh muHEHHBIX CAY ¢ oOpaTtHO# cBsi3bio. Kiaccudukamnuss 1 OCHOBHBIE CBOWCTBA
00BEKTOB yIpaBicHHs. MeTOAbl OINpeAeNeHUs] CBOWCTB OOBEKTOB YyrpaBieHus. OCHOBHBIC
3aKOHBI PEryJupoBaHus. PeryisiTopel Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX cerei. LludpoBrie
U poOacTHbIE CHUCTEMBbl yhpaBieHHS. BbiOOp 3akoHa pEryIupoOBaHUS W ONpPEICICHUE
ONTUMAaJIbHBIX TAPAMETPOB HACTPOMKH MPOMBILIIEHHBIX PETYIISTOPOB.

Moayas 3. U3mMepeHHne TeXHOJOTHYECKUX MApaMeTPOB XHMHKO-TEXHOJIOTHYECKOT0
npoiuecca.

locynmapcTBeHHast cUCTEMa IMPOMBIIUICHHBIX NPUOOPOB M CPEICTB aBTOMATHU3AIIHH.
OCHOBHBIE TEpPMHHBI W OMNpeAeieHUsT MeTpojioruu. Metoasl wu3Mepenuil. Cpeacrtaa
U3MEPUTEIIBHOW TEXHUKH, HMX CTaTUYECKHME W JUHAMHYECKHE CBoMcTBa. I[lorpemnoctu
n3Mmepennii. CriocoOwl nepegaun nHGopManuu Ha paccTosHue. OpraHu3anus TUCTAHIIMOHHON
nuarHoctukn  XTII.  HM3mepeHue OCHOBHBIX TEXHOJIOTMYECKUX I1apaMETpPOB. JABJICHMUS,
TEMIIEpaTyphl, pacxo/la U KOJIMYECTBA, YPOBHSA XKUIAKOCTU M CHITYYHX MAaTEpPHAJIOB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWCTB BEIIECTB.

Moayias 4. OcHOBbI NPOEKTHPOBAHMS ABTOMATHYECKHUX CHCTEM YINPaBJIEHUS
XHMHKO-TeXHOJIOTHYeCKMMU MPOLecCaAMM.

Ocob6ennoctu ympaiaenus XTII. PerynmupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB. pacxoja, AaBleHus, TeMmieparypbl, ypoBHsA, PH. Texuuueckue cpencrsa CAY.
OCHOBHBIE Pa3HOBUJHOCTU YIPABJIAIOIIMX YCTPOMCTB. THIIBI, XapakKTEPUCTHUKA M pPacyér
WCTIOJTHUTENIHBIX MEXaHU3MOB U PETYIUPYIOMUX opraHoB. OdopMiIeHHE MPOSKTHOTO 3a/IaHus
Ha AaBTOMAaTHU3alMI0 TEXHOJOTMYECKOro Ipolecca. BpiOop Touek u3MepeHus, KOHTPOJI,
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VOPaBISIEMBIX TApaMeTpPOB U  YIpaBIsAOMUX Bo3aedcTBuil. CTaHmapThl U YCJIOBHBIC
00o03HaueHus Ui TexHojorudeckux cxeM. OcHoBHbIE cBeneHus o0 ACY TII B xumMuueckom
npoMeinuieHHOCTH. [Ipumepsr ACY TII B xuMuyeckoi MpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOABI
o kypcy. CoBpemenHblie TeHeHmu B pa3Butun CY XTII.

4. 00beM y4eOHOH JUCHUILIMHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHol paboThI eAMHMIIAX yacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 216
KonTakTHast padoTa —ayauTOpHbIE 3aHATHS: 2,22 80
Jlextuu (JIek) 0,89 32
JlabopatopHsie 3ausTus (J1aod) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTesibHas padora (CP): 2,78 100
KonTakTHas camocTositenbHas padbota 578 -
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIOB JUCITUTIIMHBI ' 100
Bua konTposs:
DK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOUHASI aTTECTAIIH 10 0,4
IToAroTOBKA K 9K3aMEHY ' 35,6
Bu MTOroBOro KOHTPOJIS: JK3aMeH

B 3aueTHbIX B acTpos.

Bunpl yue6HO# paboTh eIUHNLAX qacax
O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 6,0 216
KonrakTHas padora — ayJuTOpHBIE 3aHATHS: 2,22 60
Jlexrun (JIek) 0,89 24
JlabopatopHsie 3ausTus (J1aod) 0,44 12
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,78 75
KonrakTHas camocrosiTenbHas pabota 278 -
CaMocTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLUIIINHBI ' 75
Bua konTpoJs:
DK3ameH 1,0 27
KoHTtakTHas paboTa — MPOMEKYTOUHASI aTTECTALIH 10 0,3
IToAroTOBKA K 9K3aMEHY ' 26,7
Bua uToroBoro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«3onmoBasi Mukpockomusn» (61.B.JIB.05.01)

1. Heap AUCHMIUIMHBI - GOPMHUpPOBAHHE y OOYUAIOUIMXCS 3HAHUM O CKaHHMPYIOLICH
30HJOBOM MMKPOCKOIHMH, €€ TEOPETHUYECKHX OCHOB, MPHUHIMIIOB PabdOThl M BO3MOXKHOCTHU
WCIIOJIb30BaHUS JIJISl aKTyaJIbHBIX 33/1a4 HAHOTEXHOJIOTUU U HAHOMATEePUAJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI O0Oyyawlinuiics mo mnporpamMmme
0akajaBpHUaTa q0JIKEH:
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Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAaHMSX M pacyeTax 3HaHHA O METOAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GuU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHallax NpH HX IMOJY4CHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO BBITIOJIHATh KOMILJIEKCHBIE HCCIEAOBAaHUS U HCHBITAHUS TPU H3YYCHUHU
MaTepuajoB U W3JETUM, BKIIOYAs CTaHIAApTHbIE U CepPTU(PUKAIMOHHBIE, MPOLECCOB HX
IPOM3BOICTBA, 00padoTku U Momudukanuu ([1K-5);

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTaBICHUS O BIHUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu u usaydenusmu ([1IK-6);

CIOCOOHOCTBIO OIICHMBATh KAaueCTBO MAaTEpPHAOB B MPOU3BOJICTBEHHBIX YCIOBUSAX Ha
CTaIUH OIBITHO-TIPOMBIIIJICHHBIX HcnbITanuii u Bueapenus ([1K-10);

3Hamy:

- KJIaccu(pUKAIMIO METO0B CKaHUPYIOIIEH 30HI0BOH MUKPOCKOIIHH;

- YCTPOWCTBO M MPHUHUUN PabOThl U (U3NUYECKHE OCHOBBI CKAHUPYIOIIUX 30HIOBBIX
MUKPOCKOIIOB,;

- TMPUHLHUIBI peaTu3alli aTOMapHOTO pa3pelieHUus B CKAHUPYIOLIUX 30HAOBBIX
MHUKPOCKOTIAX;

- o01IHe MPECTaBICHUS O Pa3pelIaloNIeii CIOCOOHOCTH PA3IMYHbIX BH/IOB,;

- BO3MOXHOCTHM ¥ o0jacTu TmpuMeHeHus wmetogoB C3M  mna  wcciienoBaHUsA
HaHOMAaTEPHUAJIOB;

ymemsy:

- aHATM3UPOBATH N300paKEHUS U JaHHBIE, MTOJIYYeHHBIE pa3nTudHbIMU MeTogamu C3M;

- KOPPEKTHO OIpeAessiTh MOP(HOIOTHI0O HAHOOOHEKTOB U HAHOMATEPHAJIOB,;

- HCTI0JIB30BaTh CTaHapTHbIe MeToAuku C3M 171st aHanM3a HaHOMAaTEPHUAJIOB;

- popMyIHpOBaTh TEXHUYECKUE TPEOOBAHMS K 0OBEKTaM HCCIICIOBAHHS,

enadems.

- HaBBIKaMU 00pabOTKH M300PKEHH, TOTYYEHHBIX pa3TndHbIMU MeToaMu C3M;

NPUHIUIIAMA TPOBEJCHHUS SKCIEPUMEHTAa Ha COBPEMEHHBIX NpUOOpax CKaHUPYIOIIeH
30H/I0BOM MUKPOCKOTIUH;

- MeToJaMH paboThI C HAYYHOU JIUTEPATYPOU U AIIEKTPOHHO-OMOIMOTEUHBIMU peCypcamMu
10 TEOPETUYECKUM U TEXHOJIOTMYECKUM acleKTaM CKaHUPYIOIEeH 30H10BO MUKPOCKOMHH.

3. KpaTtkoe coep:kaHue I CHUITIUHBI

Moayab 1. OcHOBBI CKaHMPYIOIIEi 30H10Bo MuKkpockomuu (C3M)

Pa3nes 1.1 CoBpeMeHHBbIe MeTO/IbI BU3YAJIH3AIIHH HAHOMATEPHAJIOB.

CoBpeMeHHbIE ~ METOJABl  BHU3yallU3allud M HCCIENOBaHUS  HAHOOOBEKTOB U
HaHomatepuanoB. [loHatus paspemaronieii cnocoOHOCTH U AUGPAKIMOHHOTO Tpezaena.
AToMapHOe pa3pelieHHe B COBPEMEHHBIX MeTojax wuccienoBaHus. CpaBHEHHE OCHOBHBIX
MHKpPOCKOIIMYECKAX METO/OB  (ONTHYECKHEe, JJCKTPOHHBIC, 30HIOBBIC). I[IlpenmMymiecTsa,
HEJAOCTaTKW M  00JacTHM  MPUMEHEHUS  CKaHUPYIOUIEH  3JEKTPOHHOM  MUKPOCKOIIUH,
IIPOCBEYMBAIOLIEH MIEKTPOHHON MUKPOCKOIIUH U CKAHUPYIOLIEH JIEKTPOHHON MUKPOCKOIIHH.

Pasznea 1.2.Beenenne B C3M.

HUctopus C3M. VYcrpolcTBO W OpUHIUN  pabOThl  CKAaHUPYIOIIMX  30HIOBBIX
MukpockoroB. OcHoBHble 3yieMeHThl C3M. Ckanepnl. Cuctema oOpaTHOHM CBSI3H. 30HIOBBIC
natuuky. [punmun gopmupoBanus mzodpaxenus B C3M. 3ammra OT BHEUIHUX BO3ACHCTBUIA.
Knaccudukanmusst merogor C3M. CpaBHeHHE paszpemaromeld CoCOOHOCTH Pa3IMYHBIX BHJIOB
C3M.

Paznen 1.3.Ckanupyiomas TyHHeabHast MuKpockonusi (CTM).

@usnyeckue ocHoBbl CTM. DOneKTpoHHBIE CTPYKTYpbl TBEPAOrO Te€la U €ro
noBepxHocTU. TyHHENbHBINA 3¢ dekT. Texunueckne ocHoBbl CTM. KOHCTpYKITMN CKaHUPYIOIIHUX
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TYHHEJIBHBIX MHKpPOCKOIOB. Pexumbr paboret CTM. Meton mnocTossHHOM Toka. Meton
MOCTOSTHHOM BBICOTHI. MeToa oToOpaxeHue palOOThl BbIXoaa. Peanmusamuss aToOMapHOTO
paspelieHus B CKaHUPYIOIIEM TyHHeIbHOM MuKpockone. OrpanumyeHuss CTM. Peanuzanms
aTOMapHOI0 pa3pelIeHusl B CKAHUPYIOIEM TYHHEIbHOM MUKpocKorie. [ToaroroBka noBepxHoctu
TBepabiX Ten aist CTM uccnegoBaHui.

Paznen 1.4. AtomHo-cuioBast MUKpockonusi (ACM).

CunoBoe B3auMoOJeicTBUE 30HAOBOro jgatunka M oOpasuma. Ilotenuman Jlemnapna-
Jlxonca. ACM 30HABI: BUIBI, CIIOCOOBI M3TOTOBJICHUS, OCHOBHBIC TapameTpbl. KOHCTpyKIus
ACM. CnocoObl peructpaiy OTKJIOHEHUs! KaHTuieBepa. Pexxumbl pabotel ACM. KonTakTHas
ATOMHO-CHJIOBasE MUKPOCKOIIMSI- METOJ MOCTOSHHOM BBICOTBI, METOJ ITOCTOSIHHOW CHIJIBI,
KOHTaKTHBIM MeTol paccoriacoBanusd. Henmoctatkm kontakTHOH ACM. IlonykoHTakTHas
aTOMHO-CUJIOBasi MUKpockomnus. [IpenmyiiectBa u HegocTaTku nmoaykoHTakTHOM ACM. KpuBbie
3aBUCHUMOCTH CHUJIBI OT paccTostHus. JlarepanbHOe B3aMMOJCHCTBHE 30HAAa W 00pasia.
Mukpockomnus jatepaibHbIX cui. Paspemaromias criocooHocte ACM. beckonraktHas ACM.
Bo3moxxnoctu OeckontaktHOoi ACM. HMcnonb3oBaHWe OpPraHMYECKUX MOJIEKYJI B KauecTBe
30H110B 111 C3M. HanotpyOku — natunku C3M.

Paznen 1.4.Ckanupymomasi 6JH:KHENOIbHAs onTuyeckasi Mukpockonusi (CBOM).

Teopernueckue ocHoBel CBOM. DddexktuBHOE NpeofosieHHe  ONTHYECKOTO
muppakiuonHoro  npenena.  3oHapl CBOM:  tumbl, wu3rotoBineHue.  KoHcTpyKkuuu
OJIMKHETIOJIBHBIX  ONTHUYECKHX MHUKPOCKONOB. KOHTponb paccTosHMS MeXAy 30HIOM U
NOBEpXHOCThIO. Peanu3anus cucrembl oOpaTHOHM cBsizu. Paspematomas criocooHocts CBOM.
Pexxumel paboter u Buasl CBOM. Kondurypanus CBOM ¢ moaynem UK-Dypre.

Moayas 2 Bo3moxknoctu C3M.

Pa3znen 2.1. /Ipyrue Buast C3M.

Muxkpockonusi cui TpeHus. Metox MOAYJSUUU CUJbl. MHOrOIPOXOIHBIE METOAUKHU
paborer C3M. DnekrpocuioBass MHUKpockomus. CKaHUpYyIOmas €MKOCTHAas MHUKPOCKOIIHS.
Meron 3ouna KenbBuna. MarautHas cunoBas mukpockornus (MCM). Ipuniun padoter C3M B
pexume MCM. Ksazucratnueckue wmeroaunku MCM. Konebarenshnbie metogukun MCM.
3ougoBeie gatauku it MCM. Jlutorpadus B C3M. CTM, ACM nutorpadus. AHOTHO-
OKHUCJIUTEIIbHAs TUTOrpadus.

2.2.Bo3moxuoctu C3M.

[Ipeumymecrea u Hemoctatku C3M. Crangaptei C3M. HckaxkeHnue wu300pakeHUs
ckaHepoM. VckaxkeHusi, CBSI3aHHbBIE C 30HAOBBIM JAaTYUKOM. VcKaxkeHus, CBSI3aHHBIE PEKUMOM
padorst C3M. KamubpoBka C3M. [IpuHnumel KOppeKTUpOBKH u3o0pakeHuit C3M.
Bo3MoxkHOCTH aTOMHO-CHIIOBOI MUKPOCKOIIUU B ONpeAeNeHuH (JOpPMBI U pa3MepOB HAHOYACTHII
METaUIOB M WX COEAMHEHUH. METONMKU BOCCTAHOBJICHHS DPEAIbHOW T'€OMETPUH OOBEKTOB
uccienoBanust ACM. Bo3MOXHOCTb IPOBEAEHUS HEPA3pYyLIAIOUINX HUCCIEI0BAaHUI C TOMOIIBIO
ACM.

Moayas 3. lIpumenenune C3M

Paznen 3.1. Ilpumenenue C3M s uccjeI0BAHHS OCHOBHBIX KJIACCOB
HAHOMATEPHUAJIOB.

AtomapHoe paspeuienue, gocturayroe ¢ nomompio CTM. Ilpumenenne MCM.
[Mpumenennst OMMKHENIONBHON onTuku. MccnemoBaHue BOMOPOAHBIX cBs3el. OmnpeneneHue
pa3mepoB u (opmbl HaHouacTull. HccnemoBaHust MOPQOJIOTHM U JIOKANbHBIX CBOMCTB
MOJIMMEPHBIX MaTepuasioB. MccnegoBaHusi MArHUTHBIX HAHOYACTHULL U CTPYKTYp MeTogoM MCM.
Boruucnenne anresmonHHbix cwi MerogoM ACM. Bo3moxkHoctu u nepcnektuBel ACM B
UCCJCIOBAHUM CHHTETUYECKUX XHMHUYECKUX BOJIOKOH. lccnenoBanue HaaMOJIEKYISIPHON
CTPYKTYpPBI IOJIUMEPOB U KOMII03uTOB. Mcrionp3oBanne C3M miis uicciienoBanus MOp(HOIOTHN U
IIPOLIECCOB POCTA.

Pasznen 3.2UcciaenoBanme 0HM0JOrHYeCKHX 00beKTOB ¢ moMouibio C3M.

Ucnons3zoBanne C3M B paznuunbix cpenax. BosmoxkHoctu C3M mnst uccienoBaHus
00BEKTOB B JKHMIKHX cpenax. [IpyUHIMIBI TPUTOTOBIEHUS OHOJOTUYECKHMX OOBEKTOB IS
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uccienoBanusi ¢ momompio C3M. B03MOXHOCTH B HCCIEIOBAHWU OEITKOBBIX MOJIEKYT C
nomompbio C3M. Uzyuenne JIHK. WccrnemoBanust BupycoB u Oaktepuit. MccrmemoBanue
aAre3MOHHBIX B3aUMOJIECHUCTBUH.

Paznen 3.3.CoBpemenHble npudopbl 1 MeToabl C3M.

OCHOBHBIE POU3BOAUTENN CKAHUPYIOLIUX 30HJOBBIX MUKPOCKOINOB. DOpMaT JaHHBIX B
C3M. Bapuantel Busyamuzanmuu C3M  wu3obpaxenuit. KommuectBenHwni anamunz C3M
n300pakeHuii. CTaTUCTUUECKUH aHAIM3 U300pakeHUH, MOMyYeHHBIX ¢ nmomortnbio C3M.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIUHNLAX qacax
O6masi TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonrakTHasi pa6oTa —ayauTopHbIe 3aHATHS 1,33 48
Jlexrun (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 1,67 60
KonTakTHas camocrositensHas paboTa 167 0,2
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITIIMHBI ' 59,8

Bua konTpoJ:

3auer - -
B 3aueTHbIX B acTpos.

Bunpl yue6HO# paboTh eIUHNLAX qacax
OO0uast TPy10eMKOCTh JHCHHMILUIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 1,33 36
Jlextuu (JIek) 0,44 12
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,67 45
KonTakTHas camocrositenbHas paboTa 167 0,15
CaMocTOATEIbHOE NU3YUEHHE PA3eNIOB JUCLUIIINHBI ' 44,85

Bua xonTpos:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MeToabl TEPMUYECKOT0 AHAJIH3A B TeXHOJI0ruu HaHoMaTepuanos» (b1.B.J1B.05.02)

1. Meab AMCHMIUIMHBI - (OPMHUPOBAHUE y CTYACHTOB KOMIUIEKCHOTO MPEICTABICHHS O
BO3MOXKHOCTSIX TEPMUYECKOTO aHAIM3a JIJIsl UCCIICIOBAHUS HAHOMATEPUAIIOB.

2. B pe3yiabTare u3yYeHHs JHCHMIUVIAHBI O0YYalIIMiici 1O mNporpamMme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCICAOBAHHMSIX M pacyeTax 3HaHHUS O METOAax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIIECCTB (MaTepHasoB),
GU3MUECKUX M XMMHYECKUX MpOIEccax, MPOTEKAIOIINX B MaTepHajgaXx MPH WX IOJyYeHHH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO BBIMOJHATh KOMILJICKCHBIE HCCIIECAOBAHHMS W WMCIBITAHUSA TPH H3YYCHHH
MaTepualioB W W3[CNUi, BKIIOYas CTaHAApTHBIE W CEepPTU(HUKAIMOHHBIC, MPOIECCOB HX
IPOM3BOICTBA, 00padoTku U Momudukanuu ([1K-5);

136




CIIOCOOHOCTBIO MCIONB30BaTh HAa MPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIMSIHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIECH
CpezoH, moJisiMu, yactuiiamu 1 usiaydenusmu ([1K-6);

CIIOCOOHOCTBIO OILIEHHMBATh KAaueCTBO MaTEpHaJioB B MPOM3BOACTBEHHBIX YCIOBHUSIX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIIJICHHBIX HcTibITanuil u BHenpenus ([1K-10);

3namo:

- KIaccupUKAMI0 M (PU3MYECKO-XMMUYECKHE OCHOBBI TEPMHUECKOTO aHalIHu3a
MaTepuasos;

- YCTpPOMCTBO M NPUHIUN PabOThl OCHOBHBIX MPHOOPOB TEPMUUYECKOTO aHAIH3a,

- BO3MOXXHOCTH TPUMEHEHHS TEPMHUYECKHX METOJOB aHaiu3a B TEXHOJIOTHH
HaHOMaTepHUAaJOB;

Ymems:

- aHAJIM3UPOBATh PE3YJbTAThl HCCIEAOBAaHUS HAHOMATEPUATIOB TEPMHUYECKUMU
METOJIaMH;

- paccuuThiBaTh (HU3UKO-XUMHUYECKHE TMapaMeTpbl XHUMHUYECKUX PEAKIHi ¢
y4yacTHEM  HaHOMAaTepualoB IO  pe3ylbTaTaM  TEPMOTPaBUMETPUU U
CKAHUPYIOLLEH KAJIOPUMETPUH,

- monxbuparh HEOOXOIMMOE TEeXHHUYeCKoe odopMieHHEe a1 HCCISIOBaHUS
HAHOMAaTEPHAJIOB TPEOYEMBIX THUIIOB.

Braoemy:

- CTaHJApPTHBIMU METOANKAMHU aHanu3a HaHOMaTEPHAJIOB MeToAaMu
TEepPMOTrpaBUMETPHUH U JUddepeHIINaTEHO-CKAaHUPYIOIIEH KaJlopUMETpUH,;

- OCHOBaMHU TEPMOKHHETUYECKOTO aHAJIN3a,

- METOJaMH pabOThl C HAYYHON-TEXHHUYECKOW JIUTEPATYPOM MO TECOPETUUYECKUM H
TEXHOJOTMYECKUM acCleKTaM TEPMOIPAaBUMETPUUECKOI0 aHaJIi3a HAHOMAaTEpHaJIOB.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

Pa3nea 1. UcTopusi 1 OCHOBBI TEPMHUYECKOI0 AaHAJIM3a MATEPHAJIOB

HcTopusi 1 3Tanbl pa3sBUTHA TEPMUYECKHUX METOJO0B aHaaM3a. DKcrnepumeHThl Jle-
[Hatense n OcteHa. MeTon NepHOAMYECKOTO NMPOKAIMBAHUS-B3BeIMBaHus. [IpuHIMnmansHoe
YCTpOMCTBO AepuBaTorpada.

OcHOBHBIC 3a1a4YM TEPMHMYECKOr0 aHAJM3a MaTepuayoB. DU3NKO-XMMHUYECKHE
OCHOBbI TEPMHUYECKMX METOJIOB aHanu3a. JIMHAMHYECKUH U HU30TEPMUYECKUE PEKUMBI
TEPMUYECKUX METOJOB aHanmu3a. OO0IacTH NpUMEHEHHS TEPMHUECKUX METOAOB aHalIHu3a
HAaHOMAaTEpHAaJIOB.

TexHn4yeckass peaju3anus TEePMHYECKOr0 aHaau3a. TepMmomapbl: MaTepHalibl M
cBoiictBa. [loHsTHE 3TaoHa BeniecTBa. BiusHUE CKOPOCTH peaklWil W YCIOBUS TPOBEIACHUS
skcriepuMenTa (pasmep TUTs, (OPMBI Jep)KaTelns, MpoObl, CKOPOCTH HAarpeBa, BIHSHUEC
atMocdepsl B Tieun) Ha Qopmy auddepeHnnaapbHOil KpuBOH. MCTOYHUKH OMUOOK U
norperHocTet B 1uddepeHnaibHO-TePMUIECKOM aHAIIN3E.

Pa3nen 2. Kinaccuueckue MeTobl TEPMHUUYECKOT0 AaHAJIN3A

TepmorpaBumerpuyecknii anamu3 (TT'A). OCHOBBI MeTO/Ia TEPMOTPABHMETPUUECKOTO
ananm3a. [Ipuamun ycrpoiictBa npubopa TI'A. Kpussie TT'A. Bocnpon3Boauaoch U TOYHOCTH
merona TI'A. BnustHue ycnmoBusi MpoBeIeHHs dKcrepuMeHTa Ha pe3ynabTarhl TT'A. CriocoOsl
oTpezieNieHus] TeMIIEpaTypPHBIX UHTEPBAJIOB Pa3JIOKEHUS BEIIECTB, ONpeesieHue MOTEPh MACCHI.
Hctounuku ommbok u norpemHoctei B TTA.

JMuddepeHunaibLHO-TEPMUYECKH I aHaJIu3 (ITA). OCHOBBI MeTo1a
muddepeHaIbHO-TepMUYecKoro aHanusa. YpaBHeHue Kupxroda. Ilpunmun ycrpoiicTsa
npubopa JITA. Kpussie ITA. Tlpeumymectsa u Henoctatku [ITA. Temtonepenoc.

Nu¢depennnanbHo-ckanupyomas kajgopumerpusi (JACK). O6nactu npumeHeHHs
JICK). CriocoObI Ompee/ieHUs] TeMIIEPaTyPHBIX WHTEPBAIOB PA3IOKCHHS BEIIECCTB M (ha30BBIX
nepexonoB. KonmuecTBeHHOE olpenerneHue TEeIoBbIX 3¢dekToB. VMccnenoBaHne KHHETUKU
peakIuii TePMUYECKOTO Pa3JIOKEHUs MaTepuaioB. VCTOYHMKM OMIMOOK M TOTPENIHOCTEH B
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JCK. Bapuantsl JICK npuniunuansHo-oTinyHble 0T JJTA. CHHXpOHHBIA TEPMUUECKUN aHATIN3
MaTEpUAJIOB.

Juiaaromerpusi. Xapakrepuctuka Metona. OnpeneneHne N3MEHEHUH JTMHBI 00pa3IioB
IIPY HArPEBE M OXJIAKICHUM WM IIPU U30TEPMHUYECKOMN BbIIEpXKKE. TemnepaTypHblii KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaesaeHns TeI0EMKOCTH MaTepHAaIOB.

Pa3znen3. KomniiekcHble MeTOAbI AHAJIN32 HAHOMATEPUAJIOB

TepMuyeckuii aHaaIu3 ¢ U3yYeHHeM BblaeauBmIMXcs ra3on. CoBmenieHre npuOoOpos
tepmudeckoro anammsa ¢ HK-®ypee u wmacc-cnmekrpomerpamu  (MC). CTA-UK-®ypee:
npuHIUn padotsl u odnactu npuMmenenus. CTA-MC: npuHuun paboTsl 1 0071aCTH TPUMEHEHUS.

IIpumeHeHne TepMHYECKHX METOA0B /ISl aHAJIHM3a HAaHOMaTepuasoB. Vccienosanue
IUIABJIEHUS] HAHOYACTHUI[ METAJJIOB C NMOMOULIbI0 TEPMUUECKUX METONOB aHanu3a. OnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYPUPOBAHHBIX MaTepuanoB. CHHXPOHHBIM TEPMHUYECKHM aHAIU3
KOMITIO3UIIMOHHBIX MaTEPUAJIOB.

HccnenoBanue KOJIMYECTBEHHBIX XAPAKTEPHCTHK HAHOMATEPHAJIOB METOAAMH
TepMU4Yeckoro anajamsa. VcciaenoBanue (a3oBBIX — JMarpaMM — MHOTOKOMITOHEHTHBIX
HaHOCHCTeM. BimsiHMe pa3nuuHbX (akTopoB (IpUMECH, XHMHYECKHE B3aMMOJCHCTBUS,
arMoc(epa 1me4yn) Ha TOYHOCTh KOJIMYECTBEHHOTO i Ka4YeCTBECHHOTI'O aHANIN3a.

IlepcniekTUBHBIE  MeTOAbI TEPMHYECKOro aHaamu3a. (OCHOBHBIE  IIPHUHLUIIBI
TepMoMarautoMeTpun. TepmocoHoMmeTpus. Beicokoremneparypubsiii ontuueckuit ITA u ero
aHajord. MeTon Ja3epHOW BCHBIIIKH. TPUHIMITHAIBHOE YCTPOHCTBO mpubopa, (u3nko-
XUMHYECKHE OCHOBBI, IpPUMEPHl INPUMEHEHUs. Merox rpelmux [IUT. BbicokoTo4HOE
M3MEPEHUE TEIJIOBBIX IIOTOKOB.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEIX B akanem.

Buapl yue6HO# paboThI eIUHNLAX qacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHas padoTa —ayIuTOpHbIE 3aHATHS 1,33 48
Jlextuu (JIek) 0,44 16
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTebHas padora (CP): 1,67 60
KonTakTHas camocrositensHas paboTa 167 0,2
CamocTosATeTbHOE N3YUYCHHUE PA3/ICIIOB JUCITUTITMHBI ' 59,8

Bua konTposs:

3aver - -
B 3agerHBIX B actpon.

Bunsl yueOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 1,33 36
Jlexrun (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 0,89 24
CamocrosiTesibHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas pabota 167 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/ICIIOB JUCITUTIIMHBI ' 44 85

Bua xonTpos:

3auer - -
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AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«MeToabl JIazepHoii AMpaKIuu 1Jisl n3ydeHusi Hanomatepuanos» (b1.B./1B.06.01)

1. Heap AUCHUNJIMHBI - TPUOOPETCHUE 3HAHUM, YMEHUH, BIaJICHUA U (POPMUPOBAHUE
KOMIETSHIINI B 00JIACTH METOIOB JIa3epHON Au(pakiuu Ui aHAIH3a HAaHOMATEPUAIIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiics mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonansibivu ([1K) komnereHImsMI:

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIENOBAHMSIX W pacyeTax 3HAHHUA O MeEToAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
buznyecKux M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HMX MOJYy4YeHUH,
obpabotke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO HCMOJb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([1IK-6);

3Hamy:

- TEOPETUYECKNE OCHOBBI CTATHUECKOT0 U IMHAMUYECKOTO PaCCEeHBAHUS CBETA;

- YCTPOMCTBO U MPUHIIUI PAOOTHI JIA3ePHBIX aHAIM3ATOPOB pa3Mepa YacTHII;

- BO3MOXKHOCTH M 00JIACTH MPUMEHEHHS] METOJ0B JUHAMUYECKOTO CBETOPACCESIHUS AJIs
UCCJIEI0BAHUS HAHOMATEPUAJIOB,;

ymemsy:

- AQHAIM3UPOBATh M300pKEHUS W JAaHHBIC, MOJIYYCHHBIE METOJOM JIUHAMHYECKOTO
paccesiHus CBETa;

- opmynrpoBaTh TEXHUYECKUE TPEOOBAHUS K 00bEKTaM HCCIICIOBAHUS,

enadems:

- HaBplKaMM 00pabOTKM ¥ UWHTEPHPETAllUd JAHHBIX, [OJYYEHHBIX METOJOM
JTUHAMHYECKOIO PacCessHUsI CBETA,

- MeroJaMH pabOThl C HAY4YHOM JIUTEpaTypod U 3JIEKTPOHHO-OMOIMOTEUHBIMU
pecypcami, CBSI3aHHBIMU C IPUMEHEHUEM JIa3epHOM Tudpakiuy Ajs aHaJlM3a HAHOMAaTEepHAIIOB.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

1. Baenenme. /luarHocTMKa ¥ MeTOAbI HCCACAOBAHMSA HAHOMATEPHAJOB M
HAHOCTPYKTYP

Mertonpl onpenenenus pazmepa yactuil. CutoBbii MeTod. CeqMMEHTAMOHHBIA METO/I.
Konnykromerpuueckuid Meroa. MeToq MHUKpPOCKONUHU, PA3HOBUIHOCTH MHKPOCKOIOB.
TexHuueckoe ocHaleHue, o0IIasi KOHCTPYKIHUS 3JIEKTPOHHBIX MHUKPOCKOIIOB U XapaKTePUCTUKU
uH(pOpMAIlMK, TOTYy4aeMONH C WCIOJB30BAHUEM Pa3IMYHO OCHAIICHHBIX MHUKPOCKOIIOB.
Pa3pemraromas crnocoOHOCT, MuKpockomnoB. [lonroroBka oOpa3moB [uis HCCIEIOBaHHS Ha
Mukpockomax. Onpenenenue  auamerpa  Hecepudyeckux — vactul.  [IpuHIHNHUATLHBIC
BO3MOXKHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B ClTydae UX MPUMEHEHHUS [Tl aHaI13a MaTepHalIoB.

2. TeopeTnyecKue 0CHOBBI CBeTOPACCESTHUS

Ucropust  cBeropaccessHus. ONTHYECKWH — TMAINa30H  DJIEKTPOMArHUTHBIX — BOJIH.
®u3nuecKkue OCHOBBI IMPOIECCOB pAaCCesSHUS U TMOIJIOLIEHUS CBETa. YCIOBUA U BUIbI
poJIeeBCKOro  paccessHusl.  PaccesHMe — MainblMM — YacTHI[AMHM  TOJSPU30BAaHHOIO U
HETNOJISIPU30BAaHHOTO  cBeTa. PaccesHme Ha  (QAOyKTyalusx ©  dacTUlax. SIBieHus,
HaOJI0TAI0LITMECs TIPU PACTIPOCTPAHEHUH CBETA B JUCHEPCHBIX cUcTeMax. YIIPYroe U Heynpyroe
paccesiHue.

3. Teopusi M0JIEKYJISAPHOTO paccesiHUS CBeTa

SAsnenus  Manpensmrama-bpuunroona u Pamana.  JlazepHas  cnekTpockomnus
KOMOWHAIIMOHHOTO paccessHusl. BeIHykIeHHOE KOMOMHAIMOHHOE paccesinue. Mogens JlopeHia.
Teopus Panes monexynspHoro paccesHusi. OCHOBHBIE cieicTBUs Teopun Panes. MonekynspHoe
paccesiHie Ha (QIYKTyalusiX aHU30TPONuU B raze. MonekynspHas pedpakuus.
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4. TlorsionieHne U paccesinne cBeTa cepuyeckoil yactuieii (reopust Mn)

CrnexTpasnbHble XapaKTEPUCTUKU PacCesHUs CBETAa Ha cpepuuecKkux yacTuuax. BnusHue
CTPYKTYPbI M (POPMBI pacceMBAIONIMX YaCTHIl HA ONTHYECKUE XaPAaKTEPUCTUKU IAUCIIEPCHOU
cucteMbl. OCOOEHHOCTH MHAMKATPUC paccesHUs Ha CPepUUYeCcKUX YacTHIAX B 3aBUCUMOCTH OT
pa3Mepa M OINTHYECKUX IOCTOSHHBIX. BekropHas nuarpamma Mu. Teopust ®Dpaynrodepa.
MHuorokparHoe paccenBanue. CTaTHYECKOE paCCEMBAaHUE CBETA.

5. /InHaMH4YecKoe pacceMBaHue CBeTa

OcHOBHBIE HJEM JMHAMHYECKOTO pacceuBaHus cBera. Ilapamerpsl omnpezneneHus
METOJIOM JUHAMHYECKOT O CBETOpaCCEsHUS I'maponuHamuyeckuii auameTp.
DJIEKTPOKMHETUYECKUN  TMOTEHIMaN.  JJeKTpoKMHeThueckue  sBieHus. Teopus  JIDC.
MounekynsipHas macca. CpaBHEHHE METOJIOB CTaTUYECKOTO U JUHAMHUYECKOIO PacCesHUs CBETA.

6 CocTaBHBIE 3J1eMEHThI AaHAJHU3ATOPOB pa3Mepa 4acTHIL

Jlazepsl, mpuHIMI paboTH Ja3epa. Bunbl nazepoB. AkTHBHas cpena jazepoB. Hakauka,
MEXaHHU3M «HaKayKku» jia3epoB. ONTUYECKUI pe30HATOP. XapaKTEPUCTHUKUA KaueCTBA MU3JITyUYEHUS
nazepoB. JlerekTopsl poToHOB. POTOIMUCCHOHHBIE YCTpoiicTBa. [Ipubop xoppemsuu. Cucrema
cyeta OTOHOB.

7. IIlpuHIUIIHATBHBIE CXeMBbI YCTAHOBOK JIa3ePHbIX AHAJTH3AaTOPOB.

[IpyHIMHATbHBIE CXEMBl YCTAaHOBOK JIa3epHBIX aHaIW3aTopoB Kommanuu Fritsch,
Malvern, Horiba u npouee. IIpubopsl, 0coOEHHOCTH MOAEIEH JIa3epHBIX aHAIU3aTOPOB,
JIONOJIHUTEIbHBIE MOAYJIU. [IpuMeHeHue MeToja ma3epHOM AUQpakuuu [UIs HCCIEI0BaHMS
HaHOMAaTEepHaJIOB.

4. 0O0beM y4eOHOH JUCIHIIMHBI

B 3aueTHbIx B akanmewm.

Bunsl yueOHol paboThI eAMHMIIAX yacax
O01as TPyA10eMKOCTh JUCHUIIIHHBI 110 Y4eOHOMY TLUIaHYy 4,0 144
KonrakTHasi pa6oTa —ayauTopHbIe 3aHATHS 1,78 64
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KoHTakTHas camocTosTenbHas pabota 227 0,2
CaMocTOATEIbHOE NU3YUEHHE PA3ENIOB JUCLUIIINHBI ’ 79,8

Bua konTpoJs:

3aver - -
B 3aueTHbIX B actpos.

Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 4,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 48
Jexnuu (JIek) 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonTakTHas camocrositenbHas paboTa 229 0,15
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHBI ' 59,85

Bua konTpoJs:

3auer - -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
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«@DU3NKOXUMHS U TEXHOJIOTHS YIJIepoaHbIX HaHoMaTepuaioB» (b1.B./IB.06.02)

1. leap MUCHUNJIMHBI - TPUOOPETCHUE 3HAHUHN, YMEHUH, BIaJICHUA U (POpMUPOBAHUE
KOMIIETCHIIMI B O0JACTH YTJIEPOJHBIX HAHOMATEPUATIOB U O3HAKOMJICHHE C HX CTPYKTYPOH,
CBOMCTBaMH, BO3MOKHOCTSIMU TPUMEHEHUS.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnadams cnenyromumu o6mmekyasTypabiMu (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAaHMSX M pacyeTax 3HaHHA O METOAAx
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHallax NpH HX IMOJY4CHUH,
obpabotke u moaudukanuu (I1IK-4);

CIIOCOOHOCTBIO MCIIONB30BaTh HAa MPAKTUKE COBPEMEHHBIC MPEACTABICHHS O BIMSIHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHalOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu u usiaydenusmu ([1K-6);

3Hamy:

- MoAM(UKAIMU YTIIepoJa, CTPYKTYPy U CBOWMCTBA YIIEPOAHBIX HAHOMATEPUAIOB,
BO3MO>XHOCTH MX UCIOJIb30BaHUS,

ymemsy:

- HCMOJb30BaTh pa3IMYHble HMCTOYHMKM HHGOpMAlUU JUIsl TOJY4YeHHs CBEIACHHH O
HOBEHINNX MCCIETOBAHUSAX B 00JIACTH YTIIIEPOJHBIX HAHOMATEPUATIOB;

- KPUTUYECKHU aHAJIM3UPOBATh Hay4HbIE MyOJIMKAIIUH;

enademy:

- HaBBIKAMH MOJIFOTOBKU aHAJUTHYECKUX 0030pOB COBPEMEHHOM HayYHON JTUTEPaTyphl B
00JacTH yriaepo HbIX HAHOMATEPUAIOB B YCTHOUM M MUCBMEHHOM (opMme.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Pa3nes 1. Knaccupukanus yriepoaHbix HAaHOCTYKTYp. HaHoTpyOku u ¢yniiepensl

1.1 BBenenne. Knaccupukauus yriepoaHbIX HAHOCTPYKTYP

Annorponaeie  Moaudukaruu  yriaepoga OCHOBHBIE TOHSATHS KBAaHTOBOW XUMUH.
['uOpuauzanmsi aTOMHBIX opOuTameii W MHOrooOpasue aIOTPOMHBIX MOAUUKAIUN U
XUMHUYECKHX COCIUHEHHWH yriepoaa. Anma3 u ankadbl. ['padut, rpadeH, apeHbl, aaKeHBI,
KapOuH, ankuHbl. CMelIaHHbIe U MPOMEKYTOUYHbIE AJIJIOTPOITHbIE MOAU(DUKAIIUN YTIIIEPOa.

1.2 YriepoaHbie HAHOTPYOKH

HcTopust OTKpBITUS yIIIepOAHBIX HAHOTPYOOK. [ToHSATHE OIHOCTEHHBIX ¥ MHOTOCTEHHBIX
yrIepoAHbIX HaHOTPYOOK. MH(popmanmst 06 ux cTpoeHUH B MeTo/aX monydeHusi. CTpyKTypHBIC
cBOMCTBAa. XHWPATbHOCTh HAHOTPYOOK. DJIEKTPOHHBIC CBOMCTBA HAHOTPYOOK. DJIEKTPOHHBIC
CBOMCTBa rpaUTOBOM MIOCKOCTH. MexaHW4YecKue CBOWCTBA. YTPYyrue CBOMCTBA YIIIEpPOAHBIX
HAaHOTPYOOK.  DJIEKTPOMEXaHWYECKHE CBOWCTBA  YIVIEPOAHBIX  HaHOTpYOOk. I[loHsiThe
xupanbHOCcTU. OOCYXIeHHE B3aUMOCBS3M XUPATHHOCTH M (PU3UUYECKUX CBOWCTB YIJIEPOJIHBIX
HaHOTPYOOK. [IpuMeHeHue yriepoaHbIx HAaHOTPYOOK. TOKCHYHOCTh HAHOTPYOOK.

1.3 ®ynanepen

Ucropus otkpeitus ymiepenos. Kimacreps yriepona. YcraHoBKa U METOAMKK Puvapaa
Cmommu. Otkpeitusi bakmunctepa @ymnepa. Ilonsatue o ¢ymnepenax. Teopema Diinepa u
CTPYKTypa MOJIEKYN (y/UIepeHOB W YIJIEPOJIHBIX HAHOKIACTEPOB, (YILIEPEHONO00HBIC
CTPYKTYphl B J>KMBOH Tpupoje. YTJIepoJHble KiacTepbl Qymuiepounnoro tuma. CHHTES,
MoauUIIIPOBAHUE, UCTIOIb30BaHUE (YIIIEPSHOB.

Pa3znen 2. KoMno3uThbl Ha OCHOBE YIJIEPOAHBIX HaHoMaTepuaJioB. HeyriiepoaHbie
HaHOTPYOKkHU. I'paden. Hanoanmas

2.1T'paden

[Tonsitus rpadura, rpadena, okcuaa rpadeHa, cTpoeHue U 0coOble CBOWCTBa rpadeHa.
Xumuyeckoe moauduiupoBanue rpadena. « padeHoBas» dMeKTpoHHKA. MHOTOCIOWHBIN
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snutakcuanbHbii Tpaden (MEG). Crpykrypa, >IeKTpHUUECKHE CBOWCTBA, MEXaHUYECKHUE
CBOICTBa, BOBMOKHOCTH MPUMEHEHUS B DJIIEKTPOHUKE

2.2 Hanoanmas3.

[TonsTus HaHOanMMasza, CTpOECHHWE M OCOOBIE CBOWCTBA HaHOAIMa3za. | eXHOJIOTHS
MOJIYYeHHUS! JIETOHAIMOHHBIX HaHOoaiaMma3zoB. OuMcTKa HaHOAIMa3oB OT mpumeceil. Meroabl
KOHTPOJISI CTETIEHH YUCTOTHI ACTOHAIIMOHHBIX HaHoaama3oB (JJHA). [TonydeHre HaHOAIMAa3HBIX
cycnensuit. Ctpykrypa JHA. [Ipaktuueckoe ucnonb3oBanue JJHA.

2.3KoMno3uThl, coJep:Kaiiue yriepoanbie MaTepuasibl

Matepuansl M KOMIIO3UTBI HAa OCHOBE YIJEPOAHBIX HaHOTPYOOk. Ilomumepsl wu
KOMITO3UTHBIE MaTepUalbl HA OCHOBE JPYIHX YIJIEPOIHBIX HAHOCTPYKTYD.

2.4 HeyriepoaHble HAHOTPYOKH.

[TonsiTe HeyraepoaHbIX HAHOTPYOOK. (DYHKIIMOHAIBHBIE CBOMCTBA M MPAKTUYECKOE
UCIIOJIb30BaHUE PA3IINYHBIX HEYTIIEPOAHBIX HAHOTPYOOK.

4. 00beM y4eOHOH JUCIHIIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboThI eIMHNLAX qacax
O01as TPya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY ILUIaHy 4,0 144
KonrakTHasi pa6oTa —ayauTopHbIe 3aHATHS 1,78 64
Jlexrun (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
KoHTakTHas camocTosTenbHas pabota 292 0,2
CaMocTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLUIIINHBI ' 79,8

Bua konTpoJs:

3auer - -
B 3aueTHbIX B actpos.

Bunpl yue6HO paboThI eIUHNLAX qacax
OO0uast TPy10eMKOCTh THCHHMILIMHBI 10 Y4eOHOMY IUIAHY 4,0 108
KonTakTHast padoTa —ayauTOpHbIE 3aHATHS: 1,78 48
Jlextuu (JIek) 0,89 24
Ipaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 2,22 60
KonTakTHas camocrositenbHas paboTa 229 0,15
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHBI ' 59,85

Bua konTpoJ:

3auer - -

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«HanomaTepuaJibl 1Jisi HANPABJIEHHOT0 TPAHCIOPTA JIEKAPCTBEHHBIX BelleCTB»
(b1.B.AB.07.01)

1. Heap DuCHUNIUIMHBI - 03HAKOMUTH CTYACHTOB C NMEPCHEKTHBHBIMHU HAIPABICHUSIMU
NpUMEHEHUs HaHOMAaTepHajoB B  (¢apMaleBTHKE M NpobJeMaMu  CO3JaHHMS  HOBBIX
JIEKapCTBEHHBIX CPEJICTB, 1aTh MOHATHE 00 OCHOBaX OO0IIeH (hapMaKOJIOTHH, TOKa3aTh OCHOBHBIC
HANPaBIIEHUSI U TOAXObl K pa3paboTKe HAHOYACTHII U HAHOMATEPUAIOB s (hapMarleBTHKH,
JaTh TIPUMEPbl KOHKPETHBIX pa3pa00TOK HAHOMATEPHAIOB IS HAIPaBJICHHOTO TPaHCIIOPTa
BCIICCTB U JIeKapCTBeHHBIX Cpe,Z[CTB, co;[epxcaumx TAaKHUC HaHOMaTepI/IaJIBI.
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2. B pe3yabraTre wu3yYeHUs] IMCHUILVIMHBI oOyvdamwummiicds 1o mNporpamme
0akaJlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO OCYLIECTBIATh COOp NAHHBIX, H3y4yaTh, aHAJIU3UPOBaTh U 0000IIATH
HAYYHO-TEXHHYECKYI0  HMH(OpMAlMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCITIOJIb30BAaHUIO TEXHHUUYECKOW JOKYMEHTAIllMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAaM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTrOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

CIIOCOOHOCTBIO HCIONIb30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu u usaydenusmu ([1IK-6);

CIIOCOOHOCTBIO MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MAaTepUAJIOB, TNMPHUHIMIIAX BHIOOpAa MaTepHajoB [UIS 3aJaHHBIX YCIOBHU
OKCIUTyaTallM C Y4YeTOM TpeOOBaHMN TEXHOJIOTMYHOCTH, 3KOHOMHUYHOCTH, HAJISKHOCTU U
JOJITOBEYHOCTH, OKOJOTMYECKMX IMOCIEACTBUH WX MPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOJIOrHYHbIX TiporieccoB ([TK-11);

3Hamb.

- IEPCIIEKTUBHBIC HANIPABJICHHS IPUMEHEHHsI HAHOMATEpHAJIOB B MEIUIINHE,

- OCHOBBI 0O0IIEH (GapMaKOIOTHU U aKTyaJIbHbIC TPOOJIEMBI, CBI3aHHBIC C CO3/IAaHUEM H
NpUMEHEHHEM HAHOCHCTEM U HaHOMATEepHaJIoB Ui (hapMalleBTHKHY,

- IPUMEPHI HCITOJIL30BAaHMSI HAHOMATEPUAIIOB [Tl HATIPABJICHHOTO TPAHCIIOPTA BEIIECTB,

ymemb:

-M3y4aTh W aHAJIM3UPOBATH HAYYHYI0 WH(POPMALHUIO MO CO3JaHUI0, HMCCICIOBAHUIO U
NPUMEHEHHUIO HAHOCUCTEM M HAaHOMAaTEpUaJIoB s (papMalleBTUKY;

- TpPUMEHSATh TEOPETHYECKHE 3HAaHWS 00 OCHOBHBIX TOAXOAaX K pa3paboTke
HaHOMATEepPHAJIOB Ul MEIUIIMHCKOTO TPUMEHEHHUS JJIs PpEIICHUS MCCIEI0BATEIIbCKUX U
NPUKJIAIHBIX 3a/1a4;

enadems.

- CHOCOOHOCTBIO K KPUTHYECKOMY aHAJM3y W OIEHKE COBPEMEHHBIX HAaYYHBIX
JOCTIDKEHUI B 00JacTH  CO3JaHMsI, MCCIEJOBAaHUS W TNPUMEHEHHS HAHOCHCTEM H
HaHOMATEPHAJIOB JUIS AIPECHOM TOCTABKU JICKAPCTBEHHBIX BEILIECTB;

- CIIOCOOHOCTBIO OIICHMBATH MEPCIEKTUBBI MPUMEHEHHU HAHOYACTHIl 1 HAaHOMAaTepHAaJIOB
JUTSL CO3JIaHUS JISKAPCTBEHHBIX MPENapaToB, MPEIHA3HAYCHHBIX ISl pa3JIMYHbBIX ITyTEH BBEICHUS.

3. KpaTtkoe coep:kaHue I CHUITIUHBI

1. IlepcneKTHBHbIE HAMPaBJEeHHs NPUMEHEHUS HAHOMATEPHAJIOB B MeJMIUHE.
MenuiyHa, HaHOMEAMIIMHA, HaHOOMOTEXHOJIOTHS. POCT HaydHBIX HCCIIEOBaHUI B 00JIACTH
HaHOMATEepPHAJIOB JUIsi MeAUIMHBI. OIEHKH pocTa PhIHKA HAHOMEIWIMHBI. [lepcrieKTHBHBIC
HalpaBJICHUs HAaHOMEIUIMHBI. UMIUIAHTUPYEMbIE YCTPONCTBA; MMIUIAHTUPYEMbIC MaTepualbl,
MaTtepuaibl M YCTPOMCTBA ISl XUPYPIHH; NUATHOCTHKA W BU3yaiuu3alus; (apMareBTHKA.
[Ipumepsl 3apyOexHBIX M POCCHICKMX pa3pabdOTOK B 3TUX HampaBleHHsX. [IpoOiemsr
HAaHOME/IUIIUHBI.

2. Co3nanue HOBBIX JIEKAPCTBEHHBIX CPEACTB Ha OCHOBE HAHOYACTHI M
HaHoMmaTepuayioB. [loHATHE IeKapcTBEHHOTO cpencTBa. OCHOBHBIE W BCIIOMOTATENbHBIC
KOMITOHEHTBI JIEKAPCTBEHHBIX CPEACTB. DTalbl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPEICTB.
Mexnaynaponnsie ctanaaptel GLP, GMP, GCPllekapcrtBennsie ¢hopmbl, UX KiaccuuKaims.
XapakTepuCTUKU 0€30IaCHOCTH JIEKAPCTBEHHBIX CPEICTB.

3. JlekapcTBeHHOe BelIeCTBO W OpPraHu3M. [IpOHWKHOBEHHE BEIIECTB YeEpe3
Oouonornyeckne MemOpanbl. IlonsTHe rucrorematnueckux OapbepoB. Ilytm BBemeHus
JICKApCTBCHHBIX BEIIECTB — WX KJIACCHU(UKAIMs, TOCTOWHCTBA, OTPAHUYCHUS W HEIOCTATKH.
Pacnpenenenue nekapcTBEHHBIX BellecTB B opraHusme. JlemonupoBanue. buorpanchopmarius
JICKApCTBCHHBIX BEIIECTB. BhIBeleHUE JIEKapCTBEHHBIX BemlecTB. [1000YHOE M TOKCHYECKOE
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JIeMCTBUE JIEKAPCTBEHHBIX BeIECTB. HampaBieHHbIN TPaHCHOPT JICKAPCTBEHHBIX BEIIECTB KakK
BO3MOXXHOCTh CHU3UTh M0O0YHOE AeiicTBue. [[puHuum «He HaBpeaun».

4. Bonpochbl TOKCHYHOCTH HAHOYACTHUIl U HAHOMATepHaJioB. [Ipo0eMbl TOKCUYHOCTH
BEllecTBa B HaHOpazMepHOM cocTosiHuu. HaHoTokcukomnorus. OcoOeHHOCTH OHOJIOrHYEeCKOro
JnercTBusl HaHodacTull. [Ipumepbl JaHHBIX O TOKCMYHOCTHM HAHOYACTHI] METaUIOB, OKCHJOB
METAJIJIOB ¥ HEMETAILJIOB, YIJIEPOIHBIX HAHOTPYOOK U (PyIJIEpeHOB, CpaBHEHUE C TOKCUYHOCTHIO
BEILECTB B PACTBOPE U B BUJE MUKPOYACTHII.

5. Heoprannueckune HaHOYACTHIBI. VcrioNp30BaHNE HAHOYACTHI] METAJIJIOB B KAUECTBE
OAKTEpUIIUIHBIX areHTOB. MAarHuTHbIE HAHOYACTUIIBI. MAarHUTHO-)KUJKOCTHAS THUIETEPMUS
onyxoiieii. Hanowactuiiel 3010ta 1 doTonuHamuueckas tepanus. [IpousBoaHbie QyiepeHoB.
[TopucTteie HEOpPraHMYECKHME HAHOYACTHUIIBI KAaK HOCUTEIM JICKAPCTBEHHBIX  BEIIECTB.
[lepcrieKTHBBI HEOPraHMYECKUX HAHOUYACTHI] KaK HOCHUTENIeH Ui HANpaBICHHOI'O TPaHCIOpTa
JIEKAPCTBEHHBIX BEIIECTB.

6. JlumocoMbl M Jpyrde accouMaTbl NOBEPXHOCTHO-AKTHBHBIX BelIECTB.
JIOCTOMHCTBA U HEIOCTATKH JIMIIOCOMHBIX (hopM npenapaTtoB. OcoOOEHHOCTH JTUTOCOMHBIX (OPM.
OcHOBHbBIE KOMITOHEHTbI, UCIOJb3YyeMbIE ISl TIOMyYEHUs! JTUMOCOMHBIX MpenapaToB. [Ipumepsl
JUTIOCOMHBIX TIPENapaToB AJIs Pa3IMYHbIX MTyTel BBECHUS U JICUCHUS Pa3INIHBIX 3a00ICBaHMIA.
[IpumeHeHne JApyrux accolaToB IMOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB KaK HOCUTENEH
JIEKAPCTBEHHBIX BEILECTB - MULEUISIPHBIE JICUTUHOBBIE T€JIM, MHKPOIMYJIbCUU, KUIKHUE
KPUCTAJLIBI.

7. TloamMmepcoaep:kalue HAHOYACTHIBI W  HaHoMaTepuaubl. [lonumepsr,
paspelieHHble i1 MEIUIMHCKOro MpuMeHeHusl. Hanokancysbl, HAHOYACTULIBI C MOJIMMEPHBIM
NOKPBITHEM, MOJUMEpHble MuleIIbl. Jlenapumepsl. KoHbloraTel J1I€KapCTBEHHBIX BEILECTB C
MOJIMMEPHON MOJIeKyJ10i. Mukpokarncyinsl. [IpuMepsl pa3paboTok JIeKapCTBEHHBIX MTPENapaTos,
coJiepkKalliX HAHOCTPYKTYPhI MOJTUMEPOB.

8. JIpyrue HaHouyacTMIbl M HaHoMaTepuajbl. Hanosmynbcuu. TBepable nunugHbe
HAHOYACTHIIBI. CTPOCHHE, CBOMCTBa, MPHUMEpPHI HCMONb30BaHMsI. Ky0OCOMBI U TEKCOCOMBI.
[uknoaekcTpuHbl W ApYyrue cymnpamoiieKyinsipHble cucteMbl. Hanokontedinepsr u3 JIHK.
bimxaiine W OTAaNIEHHBIE NEPCIEKTUBBI MPUMEHEHUs HAHOYACTHI[ M HaHOMAaTepUaJlOB B
MeJUIINHE.

4. 00beM y4eOHOH JUCHHUILIMHBI

B 3aueTHEIX B akanem.

Bunpl yue6HO# paboTh €IMHNLAX qacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonTakTHasi padoTa —ayauTOpPHBbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,44 16
CamocrosiTebHas padora (CP): 1,67 60
KonTakTHas camocrositenbHas paboTa 167 0,2
CamocTosTenbHOE U3YyUCHUE PA3IEIIOB TUCIUITITMHBI ' 59,8

Bua konTposs:

3aver - -
B 3agerHBIX B actpon.
Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexrun (JIek) 0,89 24
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[Mpaktuyeckue 3ausatus ([13) 0,44 12
CamocrosiTesibHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas pabota 167 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 44 85

Bua xonTposs:

3auer - ‘ -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«TokcukoJiorusi 1 HaHoTokcukosorus» (b1.B./1B.07.02)

1. Heap AucHUIUIMHBI - GOPMUPOBAHKUE Y CTYJCHTOB MOHATHS O PA3IUYHBIX ACMEKTaX
TOKCHYECKOTO JIEMCTBUSI HAHOYACTUI] 1 HAHOMATEPUAJIOB, MEXAaHU3MaxX UX JIEUCTBUS Ha >KUBBIC
CUCTEMBI M CIOCOOHOCTH K OIIEHKE pHCKa MPHU paboTe ¢ HAaHOMaTepualaMH.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) kKoMIeTeHITUAMI:

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmaenuto noy-xay (ITK-2);

CIOCOOHOCTBIO HCTOJIH30BaTh HAa TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBAa MaTEpHalOB, MX B3aUMOJCHCTBUM C OKPYKAIOIIECH
CpezoH, moJisiMu, yactuiiamu 1 usiaydeHusmu ([1K-6);

CIOCOOHOCTBIO MPUMEHSITH 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTraHUYECKHX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpPAa MaTepUANOB Ui 3aJaHHBIX YCIOBUUN
JKCITyaTalldd C y4eToOM TpeOOBaHUI TEXHOJOTMYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JIOJITOBEYHOCTH, JKOJOTMYECKUX TMOCIEACTBUM HMX NPUMEHEHUS TMpPU MPOECKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3Hamy:

- OCHOBHBIE MOHATHS TOKCHUKOJIOTUU U HAHOTOKCUKOJIOTUH;

- MeXaHW3MBbl JIEUCTBUsA Hamboyiee pacHpOCTPAHEHHBIX TOKCUYHBIX BEHIECTB U
AQHTHU/IOTOB,

- 0COOEHHOCTH JCHCTBHSI HAHOYACTHUI] Ha KUBBIE CHCTEMBI;

ymemsy:

- TpaBWIBHO OIEHUBaTh PHUCK TpU paboTe C pa3INYHbBIMH HAHOYACTUIIAMH U
HaHOMaTepHallaMH,

- BbIOMpaTh cCpeAcTBa 3aIlIMTHl, HEOOXOIUMBIE TMpH paboTe C  pa3IMYHBIMU
HAaHOCHCTEMaMH M HaHOMAaTepHalaMu,;

enademy:

- nH(opMalKel 0 TOKCHYHOCTH HEKOTOPBIX BHJIOB HAHOYACTHULl U HAHOMATEPUaJIOB;

- HaBBIKAMU aHAJIM3a COBPEMEHHOW HAyYHOW IUTEpaTyphl B OOJACTH TOKCHYHOCTHU
HAaHOMAaTEpHAaJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1. BeBeaeHue u oOcCHOBHble TMOHATUA. OrnpenerieHre TOKCUKOJIOTHH, pasJebl
ToKcukoJioruu. HMcropust tokcukosioruu. llonsitue o BpegHom BeniectBe. TOKCMYHOCTH M
omacHOCTh BemiecTBa. llonstue mo3bl. Kpusbie «mo3a-addext». Bumbl Tokcumueckux 103 U
koHueHtpauuid. Ilopor Bpemgnoro nedcrtBus. [lomstue IIJIK. TonepantHocThb. IloHsITHE
romeocrtaza. Knaccudukamus orpabinenuit. Octpoe U XpoHHUECKOe oTpaBiieHHe. OTIajiecHHBIC
MOCJIE/ICTBHUS.
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2. JleiicTBHe TOKCHYHBIX BemecTB Ha opranu3Mm. OCHOBHBIE ITYyTH TOCTYILICHUS
TOKCHYHBIX BellecTB B opraHu3M. Kmaccudukanuss TOKCHYHBIX BEHIECTB MO JCHCTBUIO Ha
OpraHusM, N0 H30UPATENbHOM TOKCHYHOCTH. O(PGEKThl MpH IIOBTOPHOM  BBEICHMH.
KomOuHnpoBaHHasi TOKCHYHOCTb. MOJEKYISIPHbIE MEXaHU3MbI JIEHCTBUS TOKCUYHBIX BEILECTB.
ATOHHUCTBI M @HTAarOHUCTHI PelienTopoB. [IprMepbl TOKCUKAHTOB-arOHUCTOB U AHTATOHUCTOB, UX
MUIIEHU U 3P DHEKTHI.

3. Jerokcukauus U aHTUAOTHI. Ilepuoapl orpaBieHus. OOIME MPUHIMITB JICUCHUS
oTpaBiaeHU. CTUMYNSUHUS €CTECTBEHHOM JI€TOKCUKAlMU. VICKyCCTBEHHasi JAETOKCHUKALIMS
opraam3ma. [IpumeHenmne antuaotoB. Kimaccudukanmst aHTU0TOB ¥ IPUMEDPHI.

4. IllpuMepbl TOKCHYECKOTO JeliCTBUA BellecTB. TOKCHMYECKOE JEHCTBHE HEKOTOPHIX
BEILECTB HEOPraHMYECKOTO MPOUCXOKIEHUS: MOHOOKCHU]I YIJIEpOJa, OKCHABI a30Ta, OKCHAbI
Cepbl, KHUCIOTHl M IIEN04YH, (TOp, MBIIIbSIK, TSDKEIble MeTaulbl. ToOKcHMYeckoe nelcTBHe
HEKOTOPBIX OpPraHMYEeCKUX BEHIECTB. OJHOATOMHBIE CHOUPTHI W  TJUKOIHU, AalleTOH,
dbochopopranndeckue NeCTUIUIbI, KOPeruH, HHKOTHH. TOKCHHBI OJIeTHOM MOTaHKH U MyXOMOpa.
TOKCHHBI 3M€H U CKOPITUOHOB.

5. IlonsiTe M 3a7a4d HAHOTOKCHUKOJOTUM. VcTropusi HaHOTOKCHKOJOTHUU. [Iprmepbl
OCTPOTO U XPOHHUYECKOTO JEHUCTBUS BhICOKoaucnepcHou nmbuti. O630p ['tonTepa O6epaopcTepa
«HaHOTOKCHKOJIOTHSA: HOBas NUCUUIUIMHA, BO3HUKAIONIAS M3 M3YUEHUS YaCTHUI[ CBEPXMaJIOro
pasMepa». Pacnipenenenue 4acTull Ipu WHTAIAIWU. BiusHue pazmepa u (oOpMbl HAHOYACTHUIL —
npumepbl. OCOOEHHOCTH ACUCTBUS YaCTUI B HAHOPa3MEPHOM COCTOSHUU. OpraHbl-MUIIEHH IS
HaHouacTtull. OueHKa pUCKa NpU BO3ACHCTBUM HaHOMaTepuasioB. OrpaHuYeHUsT Ha
UCIIOJIb30BaHNE HaHOMaTepHasioB. MeTonbl olleHKH 0e30macHOCTH HaHoMmaTepuaioB. CpencTsa
3aIIUTHI IPH pabOTe C HAHOMATEePUATAMH.

6. IlpuMepbl TOKCHYECKOr0 [eiicTBHSI HAHO4YaCTUIl. TOKCHYECKOE JeHCTBHE
HAaHOYACTHUI] METAJUIOB, YIJIEPOAHBIX HAHOYACTHUIl, OKCHJHBIX HAHOYACTHUI], TOJUMEPHBIX
HAHOYACTHII.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEIX B akanem.

Buapr yue6HO# paboTh eIUHNLAX qacax
OO0mas TpyA10eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
KonTakTHas camocrositenbHas paboTa 167 0,2
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUITITMHbI ' 59,8

Bua konTposs:

3aver - -
B 3agerHBIX B actpon.

Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KoHnTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 1,33 36
Jlexrun (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas pabota 1,67 0,15
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CamocTosATeTbHOE U3YUYCHHE PA3/IeSIOB JUCITUTITMHBI ‘ 44 85

Bua xonTposs:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«MarnutHbie HanoMmaTepuaab (61.B.JIB.08.01)

1. leab AUCHMILUINHBI - GOPMUPOBAHUE y CTYICHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHalln3a JUIsl UCCIIeI0BaHUsl HAHOMAaTEpHAaJoB.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Ob6naoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO HCTOJIH30BaTh Ha TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBAa MaTEpHajOB, WX B3aUMOJECHCTBUM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu u usiaydenusmu ([1K-6);

CIOCOOHOCTBIO MPUMEHSITh 3HAHHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKHUX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpAa MaTepUANOB Ui 3aJaHHBIX YCIOBUU
JKCITyaTalldd C y4eToOM TpeOOBaHUI TEXHOJOTMYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHM WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3Hamy:

- TUOBl MarHUTHOTO YIOPSIOYEHUS M KIACCU(PUKALUIO MarHUTOYIOPSAI0UEHHBIX
MaTepuasoB;

- OCHOBHBIE XapaKTEPUCTUKH (peppo- U pepprMarHUTHBIX MaTEPHAIIOB,;

- CBsI3b MaKpPOCKONMHMYECKUX MATrHUTHBIX XapaKTePUCTHK C BHYTPEHHEW CTPYKTYpOi
MaTepuana;

- CYNECTBYIOIIME W  TEPCHEKTUBHbIE  OOJMAaCTH  MPUMEHEHHS  MarHUTHBIX
HAaHOMAaTEepHaJoB,;

- CIOCOOBI TOJYYEHHUsI OCHOBHBIX THIIOB MarHMTHBIX HAHOMATEPHAIOB M OCOOEHHOCTH
BBIOOpA METO/1a JIsl 00eCIeueHUs TPEOYyEeMbIX MAarHUTHBIX CBOMCTB,;

ymemsy:

- TEOpEeTUYEeCKH OLIEHWBATh MAarHUTHBIE XapakTEPUCTUKU HOBBIX (eppo- U
(beppuMarHUTHBIX MaTEPUaIOB OCHOBHBIX KIIACCOB,

- TPOU3BOANTH OOOCHOBAaHHBIH BBIOOP COCTaBa, CTPYKTYPHI M CIOCOo0a TMOTydeHHs
MarHUTHBIX HAHOMATEPHUAJIOB /Il KOHKPETHBIX 00JIacTeil MPUMEHEHYS,

- TMPOBOJWTH aHAJIM3 MArHUTOMETPUYECKUX HCCIEAOBAaHUNA U CONOCTaBICHHE HX
PE3YNIBTAaTOB C COCTABOM U CTPYKTYPOH HCCIETOBAHHBIX MATHUTHBIX HAHOMATEPHAJIOB,;

- NPUMEHATh TEOPETHYECKHWE 3HAHHUA B OO0JIACTM MarHeTU3Ma HaHOMAaTepHasioB st
pElIeHUs HWCCIIEeIOBATeNbCKUX M MPUKIANHBIX 3a7a4, B TOM 4YHCI€ B OONACTH HAyKd O
HaHOMaTepHajiaXx U HAaHOTEXHOJIOTHH.

enademy:

- HaBbIKaMH MOJTyY€HHUsI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPHUAJIOB,;

- METOJOJIOTUYECKUMU TMOJXO0/IaMU U HABBIKAMH BBISIBIICHUS B3aWMOCBSI3€H CTPYKTYPHI,
CBOMCTB U TEXHOJIOTMH MOJIYYCHHUS] MArHUTHBIX HAHOMATEPHAJIOB,;

- HaBBIKAMH OCBOGHHUS W TMPUMEHEHHUS HOBBIX METOJIOB HCCIICIOBAHHUS MArHUTHBIX
CBOWCTB HAHOMATEPHUAJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Mopayasb 1. OcHOBbI MarHeTH3Ma U TEOPUH MATHUTHOI'O YIIOPSIA0YeHHUS

OcHoBbl MarHeroxumuu. OcHoBHbIe TmOHATHA. Kiaccudukanus BemecTB 10
OTHONICHHIO K MarHUTHOMY ToJito. Kitaccuyeckue u KBaHTOBO-MEXaHUYECKUE TPAKTOBKH AHa- U
napamarHetusma. 3akoH Kropu-Belicca. CnuHOBBI M OpOUTANbHBI MarHUTHBIE MOMEHTHI.

147




OpOuransHoe BbIpokAeHUe. [lapamarneTnsm coeauHeHuid d- u f-aeMeHTOB, mapamMarHeTH3M
3JIEKTPOHOB MPOBOJUMOCTH.

MarHuTtHoe ynopsizoyeHue B MaTepuajax. OOmenHoe B3aumojeiictBue. Mojens
["ait3en6epra-/lupaka-Ban-®nexka. MexaHu3Mbl 0OMEHBI, THIIBI 0OOMEHA, MPUMEPHl OOMEHHBIX
KjactepoB. Tumbel MarHUTHOTO yrnopsiaoueHus. CHoHTaHHAsh HaMarHWYEHHOCTh. MarHuTHBIN
MOMEHT B (eppo- u dheppumarnetukax. [IpeacraBieHus Teopun MOJIEKYJIsIpHOTO 1ojs Beficca.
TemnepaTypHble 3aBHCHMOCTH MAarHUTHOW BOCTIPUUMYHBOCTU. DeppuMarHeTHKU — (GeppUTHI
mmuHeny, Teopus Heenst, epputsl rpaHatel, rekcaroHanbHbIE (GEPPUTHI.

MarHuTHasi aHM30TPONUST M MATHMTOCTPUKUMA. CBSA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKpUCTAIMYECKass aHU30TPOIUs, OOMEHHas MarHuTHas
AHU3OTPONUS M aHU30TPOMHUs (HOpMBI. MarHUTOyNpyroe B3auMOJCHCTBUE, MAarHUTOCTPUKIIUA.
MarauTtocrarudeckasi dHeprus, pasMmarauuuBawomee mose. Cmabbiii  GeppoMarHeTH3M.
[Ipe30MarHUTHBINA U MAarHUTORNIEKTPUIECKUNA FPPEKT.

Moayanb 2. TUNbI MATHUTHBIX HAHOMATEPHAJIOB M 00J1aCTH UX NMPUMEHEHUs

JloMeHHasi CTPYKTypa H mpouecchbl HAMArHMYHMBaHUs. J[oMeHHas CTpYyKTypa,
TpaHUIBl JTOMEHOB. MarHeroconpoTuBiaeHue. OCHOBHBIE BHJIbI MarHUTHBIX MAaTE€pUAJIOB.
JloMeHHasi CTpyKTypa OJTHOOCHBIX (heppOMarHeTUKOB. [IBIKEHHE TOMEHHOW CTeHKH. J[MHaMuKa
MarHUTHBIX J0MeHOB. Ilporiecc HamarHW4YMBaHUS, CTAOMIM3AlMSg MAarHUTHOTO COCTOSHUSL U
nuHamudeckne 3P QeKThl mporecca HamMarHuduBaHUS. OCHOBHBIC THUITBI MAarHUTOTBEPIBIX U
MarHUTOMSTKHAX MAaTe€pUajoB, U MX JHUCIEPCHBIE COCTOSIHUS, CPABHUTEIIbHBIE XapaKTEPUCTUKH,
CHOCOOBI OJYYECHHUS, B3aUMOCBS3H COCTaB-CTPYKTYpa-CBOMCTBA.

OcHOBHBIC THIIBI MATHUTHBIX HAHOMATEPHAJIOB M OCOOCHHOCTHM HMX MATHUTHBIX
cBOiicTB. BiusHue pasmepa dYacTull Ha MarHuTHblE cBoWcTBAa. (CHOBHBIE ITapaMETPHI,
3aBHCSIINE OT pa3MepHoro ¢ ¢exra. MizMeHeHne KO3pLUUTUBHOM CUITBI C YMEHBILIEHUEM pa3Mepa
yacTulpl. BHyTpeHHU# U BHEIIHUI cymepnapamaraeTusMm. Temnepatypa OnokupoBku. OreHka
pa3MepOB HAHOYACTHI] MO JaHHBIM MArHUTHOM BOCHPHUMMYMBOCTH. MAarHuTHBIE CBOWCTBA
AHU3O0TPOIHBIX HAHOYACTHUII. Y CTPOMCTBA 3aMMCH, XPAaHEHHS U TpeoOpa3oBanus HHGpOpMaIUK Ha
OCHOBe (eppoOMarHeTMKOB. Marepuaibl €  KOJUIOCAIBHBIM  MarHeTOCONPOTHUBICHUEM.
MarHuToakTUBHbIE HAHOKOMIO3UTHI W MaTepHallbl JJIi MarHUTHOM 3amucu. MarHuTHBIE
CEHCOpbl. MarHUTOONTUYECKUE YCTPOMCTBA. Y CTPOMCTBA CIMHTPOHUKH. MarHUTOKAJIOPUYECKUE
MaTepuaigbl M, OCOOCHHOCTH KpPUCTAJUIMYECKOW CTPYKTYphI, METOAOB IOJYYEHUS M MyTH
MIPaKTUYECKOr0 UCIOIb30BAHNS. MarHUTHbIE HAHOMATEPHUAIIBI B MEAULIMHE.

MarnutHble KUAKOCTH. OCHOBHbBIE XapaKTEPUCTUKUA TUCIEPCUNA MAarHUTHBIX YaCTHIL.
VcioBusi yCTOMYMBOCTM MAarHUTHBIX JKUIKOcTed. [loBegeHMe MarHMTHOM JKHAKOCTH B
HEOJHOPOJAHOM MarHUTHOM IIOJIE, OCHOBHI (hepporuapoauHaMuku. [loBeneHrne MarHUTHBIX U
HEMAarHUTHBIX YacTUIl B MarHUTHOW >KUJIKOCTM B MAarHMTHOM IIOJI€. MArHUTHAs JIEBUTALUS U
pasfeneHne MarepualoB IO IUIOTHOCTH. OCHOBHBIE INPUMEHEHUS MAarHUTHBIX JKHUJIKOCTEH:
MarHuTHas cenaparus, MarHUTOKHJIKOCTHBIE YIUIOTHEHHS, MarHUuTOXHUIKOCTHBIE
aMOPTU3ATOPHI U AeMII(EpHI.

Moayas 3. B3aumoneiicTBHe HAHOMATEPUAJIOB € 3JIEKTPOMATHUTHBIMM MOJISIMH M
MeTObl HCCICI0BAHUSA

MarHuTHble Pe30HAHCbl M WHAYUHUPOBAHHbIC MATHMTHBIM I10JIeM MATHMTHbIE
(¢azosbie nepexoabl. HIylIMpOBaHHBIE MATHUTHBIM TI0JIEM CHUH-OPUEHTAIIMOHHBIE IEPEXO/IbI.
WHaynypoBaHHBIE  MarHWTHBIM — IIOJIEM  HEKOJUIMHEAPHBIE  MarHUTHBIE  CTPYKTYpbl B
deppumarnerukax. OCHOBBI TEOPHH MArHUTHBIX pe30HAHCOB. DeppOMArHUTHBIA PE3OHAHC.
deppUMarHuTHBIA pe30HAHC. AHTHU(PEPPOMArHUTHBIA pE30HAHC. BiusSHUE CTPYKTYpHI U
MarHUTHBIX CBOMCTB MaTepHalia Ha pE30HAHCHYIO YacTOTY IPU €CTECTBEHHOM (heppOMarHUTHOM
pe3onance. [Ipumenenue deppo- u GpepprMarHUTHBIX HAHOUACTUI] JUISI CO3/IaHUS MaTepUANIOB U
MOKPBITUM CO CHUKEHHOM paauo-3aMETHOCTBIO. SINEpHBIN MAarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAash U CIMH-pelIeToYHas penakcauus, npuHuumnel SIMP-tomorpaduu u
MCIIOJIb30BaHNE HAHOYACTHI] B KaU€CTBE KOHTPACTHBIX ar€HTOB.
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Hanomartepuajbsl g MardiuTHol 3anucu wuHpopmanuu. HaHomarepuaisi,
UCIOJIb3YEMbIe B HOCUTENSIX MH(OPMALIUY BHIYMCIUTENBHON TEXHUKH. DBOJIOLUUS MOAXOA0B U
COBPEMEHHBIE BO3MO>XHOCTHU MOBBIIIEHUS TUIOTHOCTH MAarHUTHOM 3aIUCH.

Metoabl wucc/IeI0BaHMA MArHUTHBIX HaHOMAaTepuHaJoB. MeToabl HU3MEPEHUS
MarHUTHOM BocmpuuM4MBOCTH: MeTon ['yu, Becel @apanes, Bubpomarneromerp, CKBUJI-
MarHeToMeTp, WHIAYKTHUBHBbIE H3MepeHus. llpuHuunel wu3MepeHui!, craHgaptel, oOpaboTka
MaHHBIX H3MEpeHuid. MeccOayIpoBCcKasi CIEKTPOCKONUSI — TEOPETHUYECKHE OCHOBBI METOa,
MIPUHITUIIBI YCTPOMCTBA MPUOOPOB, 00padOTKa M MHTEPIPETALMS JAHHBIX U3MEPEHUN.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 0 Y4eOHOMY MJIaHy 3,0 108
KonTakTHast padoTa —ayauTOpPHbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
KonTakTHas camocrositenbHas paboTa 167 0,2
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI ' 59,8

Bua xonTposs:

3aver - -
B 3ageTHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,33 36
Jlexrun (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas pabota 167 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/ICNIOB JUCITUTIIIMHBI ' 44 85

Bua konTpoJs:

3auer - ‘ -

AHHOTaNUA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«OCHOBBI KPUCTAJLUIOTPauH B TEXHOJIOTHH HaHOMaTepuaoB» (b1.B./1B.08.02)

1. Heab gAucHUNJIMHBL TpHOOpeTEHNE 3HAHUHM, YMEHHUI U (HOPMUPOBAHUE KOMIIETEHIIUN
B 00JaCTH TEOPUU M TMPAKTUKUA HUCIOIH30BAHUS KPHCTALIOTpaduu M CMEXKHBIX JTUCIUTUINH,
OPUMEHEHUS  KpUCTaulorpaduyecKuX 3HaHWM [  HANpaBJIEHHOTO  MPOEKTHUPOBAHUS
HAHOMAaTEPHAJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Obnadams cnenyrommumu o6mmexyasTypabiME (OK), obrenpodeccronansubivu (OITK)
u npodeccuonanbibive ([1K) komMmnereHImsMI:

CIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([TIK-6);
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CIIOCOOHOCTBIO MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYecKUX MaTepuasoB, MPHUHIMIAX BHIOOpa MaTepUaloB Ui 3aJaHHBIX YCJIOBUMN
OKCIUTyaTallM C Y4YeTOM TpeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJSKHOCTU U
JIOJITOBEYHOCTH, JKOJIOTMYECKUX IIOCIHEACTBUM HMX NPUMEHEHUS MpPU IPOECKTUPOBAHUU
BBICOKOTEXHOIOTHYHBIX TiporieccoB ([TK-11);

3Hamb.

3JIEMEHTBI TOYEYHOW M MPOCTPAHCTBEHHOW CHUMMETpPHUH, COCOOBI UX MPEACTaBICHUS U
0COOEHHOCTH B3aUMOIENCTBU,

MPUHLUIBI UHAMLIUPOBAHUS Y3JI0B, PSAAOB U INIOCKOCTEN KPUCTAIIIMYECKON PEIIETKY;

THUIIBI MPOCTPAHCTBEHHBIX PEIIETOK, CIIOCOOBI MOCTPOEHUS IpaUKOB MPOCTPAHCTBEHHBIX
CpYIIII;

MEXaHU3MBbI pOCTa KPUCTAJIJIOB, BKIIOYasi HAHOKPHUCTAJLIIBI;

CBSI3b OOJIMKAa KPUCTAUIOB C HMX CTPYKTYpOH M CHOCOOBI YHpPaBICHHUS OOJIHUKOM
KpHUCTAJUIOB.

ymemn:

UCIOJIb30BaTh 00O03HAUEHUS! MPOCTPAHCTBEHHBIX M TOYEUHBIX TPYIIN CHMMETPHH,
CTPOUTH TpapUKU IPOCTPAHCTBEHHBIX M TOUCUHBIX TPYIII CUMMETPUH;

aHAJIM3UPOBaTh BO3MOXKHOCTH MOJIyUYEHHUSI HAHOYACTUIl pa3au4HoOil  (opmbl, B
3aBUCUMOCTHU OT CUMMETPUH KPUCTAITMYECKOTO CTPOCHUS MaTepralia HaHOYACTHII;

3a/aBaTh TpeOOBaHMS K YCIOBUSIM (POPMHpPOBAHUS HAHOYACTUIl U HAHOMATEpUaJIOB, IS
obecrnieueHus TpeOyeMbIX CTPYKTYPHBIX B (PH3UYECKUX XapaKTePUCTUK HAaHOMATepHaa;

gnadems:

HaBBIKaMU KPUCTAIUIOTPaQUUECKOTO OMUCAHUS PEATbHON CTPYKTYPhI KPUCTAILIOB,

METOAOJOTUYECKUMHU MOJIXOJaMH W HAaBBIKAMM BBISBICHHUS B3aMMOCBSI3€M CTPYKTYpHI,
CBOMCTB U TEXHOJIOTHH MOJTYYEHUS KPUCTATNYECKUX HAHOMATEPUAJIOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI

Pa3nea 1. OcHoBBI KpucTaLIOrpadguIecKoro popMaanmMa

OcHoBHbIe TOHATHS KpucTaLiorpadun. [Ipenver u 3amaun kpuctamorpaduu Kak
Hayku, CyOAMCIUILTUHBI KpucTaymorpaduu u e€ cBsA3b ¢ APYTUMH 00JIACTIMU HAYYHOTO 3HAHUA.
Uctopus passutus kpucramiorpadpuu. CoBpeMEHHOE COCTOSIHME, MPOOJIEMbl U NEPCIEKTUBBI
pa3BUTHS KpUCTAUIOrpaduu M CMEXHBIX TUCHUIUIMH. Kpucramn u ero cBoiicTBa. 3HaUYCHUE H
3aJja4uM KpucTajiorpaguu B IpUMEHEHUH K HayKaM O HaHOMaTepuanax 1 HAaHOTEXHOJIOTHH.

IIpoeuupoBanne KpucTaIoB. Buasl nmpoekuuid, ncnoiab3yeMble B KpUCTaLIOrpaduu,
ux noctpoenue. [IpenmyriecTsa U HEAOCTATKU CIIOCOOOB MPOECIIUPOBAHUSI.

DJIeMeHTbl MAKPOCMMMeTpPHH KpHucTa/LI0oB. [loBopoTHhie ocu. OrpaHuyeHusi Ha
BO3MOJKHBI TOPSAOK OCH B KpHUCTaUle. 3€pKaJbHbIE IUIOCKOCTH M LEHTP WHBEPCHH.
O6o3Hauenue sr1eMeHTOB cumMmerpun. Cioxsble ocu cummerpun. OceBasi Teopema Jiepa.
CniocoOsbI TIpeACTaBICHUS U OCOOEHHOCTH B3aMMOJICHCTBHSI CUMMETPUYECKUX OTepaIni.

Pazgen 2. MakpocuMMeTpHsi HAHOKPHCTAJLIIOB

Touyeunsle rpynnsl cuMMeTpuu. BeiBo ToueuHbIX rpynn cummeTpun. KoopanHatHbie
CUCTeMBbl B KpucTtautorpadguu. KaTeropum v CHHTOHUU KPUCTAIUIOB. Y CTaHOBKA KPHUCTAJUIOB.
O06o3HaueHne TOYEUYHBIX TPYII CUMMeTpun B cumBoiiuke bpase, IlIsudimca u ['epmana-
MoreHa.

Kpucrannorpapuueckoe wunaunupoBanme. Muaekcer y3ioB, péoep u rpaHeit
kpuctauioB. Ilapamerpsr Beiicca u  cumBonbsl  Mwuiepa. YeTBIpEXHHIEKCOBBIE  OCHU
reKcaroHaJbHOM CHUHTOHMM, MHJEKChl bpaBe; cuMBOJbI pedep reKcaroHalbHBIX KpPUCTAIIJIOB.
Eannuynas rpanb B KpUCTa/IaX pa3HbIX CUHTOHUN. 3aKOH 30H.

IIpocthie popmbl. [TorsTre nmpocThix Gopm kKpuctamioB. [Ipocteie GpopMmbl B Kitaccax ¢
eMHUYHBIM HarpaBieHueM. [IpocTeie hopMbl B Ki1accax 0e3 eNMHUYHBIX HampaBicHuid. CBs3b
CUMMETPUN BHYTPEHHEro CTpoeHuss U (GOpMbl HaHOKpPUCTAUIOB. KoMOMHaIMOHHBIE
MHOTOTPaHHUKH.

Pa3znen 3. KpucraajioxumMusi HAHOMaTepPHAJIOB
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DJIeMeHTBhl TPAHCJIANNOHHOW cuMmeTpuu. Kpucraminyeckas pemérka M THUIIBI
3JEMEHTapHbIX s4yeeK. [IpocTpaHCTBEHHBIE 3JIEMEHThl CUMMETPHUH. BUHTOBBIE OCH, MJIOCKOCTH
CKOJIB3SILIETO OTpaKeHUs. B3anMonelicTBrE 3aKphITHIX U OTKPBITHIX 3JIEMEHTOB CHUMMETPHH.

IIpocTpancTBeHHble rpynnbl cumMMeTpun. O003HAaYEHHE U BBIBOJ MMPOCTPAHCTBEHHBIX
rpynn cumMerpud. [loctpoenne rpadukoB nmpocTpaHcTBEHHBIX rpymil. CBs3b TPAHCISLMOHHOM
CUMMETpPUHM  C  MakpocUMMeTpued  HaHOKpHUCTaUIOB.  OcoOeHHOCTH  Mopdosoruu
HAHOKPUCTAJIOB Pa3JIMYHBIX IPOCTPAHCTBEHHBIX IPYIII.

OcHoBbI KpucTaLI0OXUMHUU. KOOpIMHALIMOHHBIE YKCIa, KOOPAUHALMOHHBIE MTOJIUAPHI,
qrcao GOpMYIbHBIX €IUHMI. THUITBI XUMHUYECKOU CBS3M B KpucTayuiax. [lnoTHelme mapoBble
YIAKOBKM B KpHUCTauiax. M30CTpyKTypHOCTb, M30TUMNHUS, rerepoThnus. OCHOBHBIE KAaTETOpUH
KPUCTAJUIOXUMUMU.

Poct HanokpucTamwioB. [IpudrHbl U ycaoBus 00pa3oBaHUS KPUCTALIOB. MeXaHU3MBI
pocta kpuctamioB. @DakTopbl, BIUAOUIME HAa OOJUK KpUCTAUIOB. Mopdoaoruueckue
OCOOCHHOCTH pPEaJbHBIX KPUCTAJJIOB. CKYJBNTypa TIpaHell Kpuctaiia, Qopmbl pocrta
KPHUCTAJIJIOB, CPOCTKH KPUCTAIUIOB, CHMMETPHUS IBOMHUKOB. METO/bI BHIPAIIMBAHUS KPUCTAIUIOB
1 0cOOEHHOCTH (HOPMHUPOBAHUS HAHOKPHUCTAJIIOB.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHBIX B akanmewm.

Bunpl yue6HO# paboThI eIMHULAX qacax
OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTakTHasi padoTa —ayauTOpPHbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,44 16
CamocrosiTesbHas paGora (CP): 1,67 60
KonTakTHas camocrositenbHas paboTa 167 0,2
CamocTosATeTbHOE U3YUCHHUE PA3IeSIOB JUCITUTITMHBI ' 59,8

Bua xonTposs:

3ayer - -
B 3agerHBIX B actpon.

Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 1,33 36
Jlexrmu (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,44 12
CamocrosiTesibHas padora (CP): 1,67 45
KoHTakTHas camocTosTenbHas pabota 167 0,15
CamocTosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 44 85

Bua konTposs:

3auer - ‘ -

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI

«TexHuka HayuyHoro nepesogaa» (61.B.JIB.09.01)
1Ilesb TUCHUIUIMHBI - TIPUOOpPETEHHE OOYYAOIIMMHUCS O0IIeH, KOMMYHUKATUBHONH U
npo)eCCHOHAIBHOW KOMIIETEHIINH, YpPOBEHb KOTOPHIX Ha OTACIBHBIX JTamax S3bIKOBOU
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MOJTOTOBKH MO3BOJISICT BBIMOJIHATh Pa3IHUHbIC BUABI MPO(HECCHOHAIBHO OPUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOU JEATEIIbHOCTH.

2. B pe3yabraTe wu3y4YeHUsi IUCHUILUIMHBI OOydawIuiics 10 mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CMOCOOHOCThI0 K KOMMYHHMKAIIMM B YCTHOW M MHUChMEHHON (hopMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKaxX IS pEIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4yaTh, aHAIM3UPOBATH W 0000IIATh
HAYYHO-TEXHMYCCKYI0 ~ HMH(OpMAIMI0 10 TEMAaTUKE  HCCICAOBaHUs, pa3paboTke u
UCTIOJIB30BAaHUI0 TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAaM HHTEIUICKTYaJIbHOW COOCTBEHHOCTH, MOJTrOTOBKE JOKYMEHTOB K IaTEHTOBAHMIO,
oopmienuto noy-xay (ITK-2);

3Hamb.

- OCHOBHBIE CITIOCOOBI IOCTHKCHHS SKBUBAJICHTHOCTH B IIEPEBO/JIC;

- OCHOBHBIC TIPUEMBI TIEPEBO/IA;

SI3BIKOBYIO HOPMY ¥ OCHOBHBIE ()YHKIIMH SI3bIKA KAaK CHCTEMBI,

- JIOCTaTOYHOE /Il BBIMOJIHEHUS TIEPEBOJA KOJUYECTBO JICKCHUCCKUX CIUHHMII,
(bpazeosorn3MOB, B TOM YHCJIE€ CONUANTBHBIX TEPMHHOB M JIMHTBOCTPAHOBETUECKUX pealTnii;

ymemb:
- IPUMEHSATH OCHOBHBIC IPUEMBI TIEPEBO/I,;
- OCYIIECTBIIATH TMHUCHBMCHHBI TMEPEBON C COOJIIOJCHHEM HOPM JIEKCHYECKOM
9KBHUBAJICHTHOCTH, COOJIFOICHUEM IPaMMaTHYCCKIX, CHHTAKCUYECKUX U CTUIIMCTUYCCKUAX HOPM,
- 0)OpPMIISATH TEKCT TIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYIIECTBIATH TIEPEBOJ C COONIOJEHHUEM HOPM JICKCHUECKOW SKBHUBAJICHTHOCTH,
COOJIFO/ICHEM TPAMMATHYECKUX, CHHTAKCUYCCKUX M CTHJIUCTHYCCKHX HOPM TEKCTa TepeBoja U
TEMITIOPATHHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTa,
enadems.
- METOAMKOW TIPEANEepPEeBOAUECKOTO aHaliM3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIIPHSITHIO UCXOHOTO BBICKa3bIBAHUS,
- METOJUKOW MOATOTOBKM K BBIMIOJHEHHUIO MEPeBO/a, BKJIIOYAs MOWCK HH(pOpMaruu B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;
- OCHOBaMH CHUCTEMBI COKPAIICHHOM MEPEeBOTYECKON 3aIMCH TIPY BBITOJIHEHHH TIEPEBO/IA,;
- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEHUAIIBHOCTH,
- OCHOBaMH peeprpoBaHHs U aHHOTHPOBAHUS JINTEPATYPHI 110 CIICITHATEHOCTH.
3. Kpartkoe coiep:kaHue U CHUILTAHBI
Pazoen 1. Ilepe6oo npeonoicenuil ¢ sudospemennvimu popmamu Indefinite, Continuous
1.1.CpaBHeHue nopsi/iKa CI0B B aHIVIMKCKOM U pyccKoM IpeaoxkeHusx. [lepeBon npoctoro
MIOBECTBOBATEIBHOTO MPEJIOKECHUS HACTOSIIETO, OYIYIIETo U MPOIIESAIIEr0 BPEMEHH.
OCOOCHHOCTH TEpPeBOia BOIPOCUTEIBHBIX M OTPHUIATEILHBIX MPEUIOKEHUH B Pa3IMYHBIX
BpEMEHaX.
1.2.TlepeBox mpemnoxennit Bo Bpemenax Indefinite, Continuousitenue u nepeBoj mo teme
"Xumus".
Paszoen 2. Ilepesoo npeonoxcenuii ¢ ucnoavsosanuem sudospemennvix gopm Perfect, Perfect
Continuous.

2.1.T1lepeBox mpeanioxeHuit Bo BpemeHax rpymmn Perfect, Perfect

Continuous YTBepauTEabHBIC, BONPOCHTEIbHBIE W OTpHIATENbHBIE (HopMbl). OcobeHHOCTH
yIOTPeOICHHS BCITIOMOTaTENIbHBIX TJ1aroJoB.

2.2.TlepeBox cTpagarenbHOTo 3anora. TpyaHbIe ciIy4an IepeBo/ia CTPaIaTeIbHOTO 3aJI0Ta.
Urenne u mepeBoj TEKCTOB No TeMe 'Hayka M HayuyHble MeTOIbI'. AKTHUBH3ALMS JIEKCUKH
POYNUTAHHBIX TEKCTOB.
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2.3.TlepeBoa MPUAATOYHBIX MIPEATOKEHUH.
[TpunaTouHblie MoaIEKAaIIHUE.
[Ipunarounble ckazyeMmsble.
[TpunaTounbie onpeaenuTeIbHbIE.
[IpunaTounsie 00CTOATENBCTBEHHBIE, TPUIATOUYHBIE JOMOTHUTEIbHBIE.
2.4.Tunsl yCIOBHBIX MPEIJIOKEHNN, TTpaBUiIa 1 OCOOCHHOCTH UX TIEPEBOJIA.
[IpakTuka nepeBoja Ha MpUMepax TEKCTOB 0 Xumuu, [{.1. Menoeneese, nayke u mexHoio2uu.
2.5.1lepeBo peIOKEHUH C YIETOM MpaBHIIa COTTIacOBaHUs BpeMeH. [IpsiMast 1 kocBeHHas
peub.
2.6.Paznuunble BapraHThI IEPEBO/Ia CYIIECTBUTENBHOTO B IPEIIOKECHHH.
2.7.MopanbHbIC TJIar0JIbl U OCOOCHHOCTH UX TIEPEBO/IA.
Pa3BuTre HaBBHIKOB MepeBojia o Teme "Hayka 3aBTparnrHero g .
2.8.CnenuanbHast TepMuHoJorus mmo teme "Jlaboparopus”.
2.9.Coxpamienusi. OcobeHHOCTH UX TIepeBo/ia. Pa3BuTHE HABBIKOB IepeBOia Ha IPUMEPE
TeKcTOB 1o Teme "JlabopaTopusi, U3MepeHus B XUMHUH .
Pazoen 3. Ocobennocmu nepesoda npednodiceHuti ¢ UCNOIb30BAHUEM HETUUHBIX (YOPM 2nazod.
3.1.Henuunsie (GopMBbI TIaroa.
Nudunutus (HeonpeaenenHas Gopma riaroia). Posb HHOUHUTHBA B TIPEITI0KEHUH U BAPHAHTHI
[IEPEBO/A HA PYCCKUU sA3BIK. [Ipryactus u repyHaui.
3.2.lupuHUTHBHBIE OOOPOTHI.
Ob6opoT nononHeHne ¢ UHGUHUTHBOM. BapraHThl epeBosia Ha PyCCKUi sI3bIK. TepMUHOIOTHUS
o Teme "CoBpeMEHHBIC TEXHOJIOTHH .
3.3.000pot noiexariee ¢ THPUHUTUBOM. PazinnyHble BApHAHTHI IEPEBOA.
Tepmunomorus o TeMe "MartepuanoBeneHue".
3.4.TlepeBo MpUUACTHBIX 0OOPOTOB.
AOGcomoTHBIN mpuyacTHEI OO0POT U BapyUaHTHI TIEPEBO/IA.
Pa3BuTHe HaBBIKOB NIepeBOa 110 TeMe "MarepuanoBeeHue" .
4. O0beM y4eOHOH JUCHHIINHBI

B 3aueTHBIX B akanewm.
Bunpl yueOHoI paboThI eAMHMIIAX yacax
O01as TPyA10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 64
[Mpaktuyeckue 3ausatus ([13) 1,78 64
CamocrosiTesibHas padora (CP): 2,22 80
KoHTakTHas camocTosTenbHas pabora 227 0,4
CamocTOsATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIITMHBI ' 79,6
Bua konTposs:
3auer - -
B ToM 4mnciie o cemecTpam:
3 cemecTp
B 3aueTHEBIX B akanem.
Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 72
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
KonTakTHas camocrositenbHas paboTa 1,11 0,2
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CamocTosATeTbHOE U3YUYCHHE PA3/IeSIOB JUCITUTITMHBI

\ 39,8

Bua xonTposs:

3auver - ‘ -
4 cemecTp
B 3aueTHEIX B akanem.
Bunpl yue6HO# paboThI eIUHULAX qacax
OO01mast TpyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 72
KonTakTHas pa6oTa —ayAuTOpPHbIE 3aHATHS ! 0,89 32
[Mpaktuueckue 3ansarus ([13) 0,89 32
CamocrosiTebHas padora (CP): 1,11 40
KonTakTHas camocrositenbHas paboTa 111 0,2
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHBI ' 39,8
Bua konTpoJs:
3auver - -
B 3auerHbIx B actpos.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonTakTHast padoTa —ayauTOpPHbIE 3aHATHS: 1,78 48
[Mpaktuueckue 3ansarus ([13) 1,78 48
CamocrosiTebHas padora (CP): 2,22 60
KoHTakTHas camocTosTenbHas pabota 227 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/ICIOB JUCITUTIIMHBI ' 59,85
Bua xonTposs:
3auver - -
B Tom umciie mo cemecTpam:
3 cemecTp
B 3auetHbIX B actposn.
Bunpl yue6HO# paboTh eIMHNLAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 54
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas pabora 111 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeIIOB JUCITUTIIMHBI ' 29,85
Bua konTpoJs:
3auer - -
4 cemecTp
B 3agerHBIX B actpon.
Bunsl yaeOHol paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTakTHasi padoTa —ayauTOpHbIE 3aHATHS: 0,89 24
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[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesibHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas pabota 111 0,15
CamocTosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI ' 29,85

Bua xonTposs:

3auer - ‘ -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«'pammaTnka uHOCTpaHHOTO si3bIka» (651.B./1B.09.02)

lHenp AUCHMIVIMHBI - TPUOOPETCHHE CTyACHTaAMHU OOIIeH, KOMMYHUKATUBHOW W
npodecCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKA  MO3BOJIIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodeccuoHanbHON (MPOU3BOACTBEHHOW W HAYYHOM) MACATENIBHOCTH, TaK M Ui  IeJeh
caMmo00pa3oBaHMs.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsMI:

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUIA  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAyYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 IO TeMaTHUKe HccieloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTAM II0
BOIPOCAaM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmiienuro Hoy-xay (I1K-2);

3Hamy:

- OCHOBHBIE TpeOoBaHMsI HH(OPMAIIMOHHON 0€30acHOCTH;

- OCHOBHBIE TpHEMBI cOOpa MaHHBIX, HM3YYCHHs, aHAIM3a M OOOOIICHHs HAy4YHO-
TEXHUYECKOH WHPOpMAIMU TIO0 TEMaTHUKE WCCIEIOBaHMs, pa3pabOTKU U HUCHOJB30BaHUS
TEXHUUYECKON JOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MaTEHTOBAaHUIO, OPOPMIICHHIO HOY-
xay;

- A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKa KaK CUCTEMBI,

ymemsy:

- OCYUIIECTBJIAITh KOMMYHMKAIIMIO B YCTHOH M MUChMEHHOW (opMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIS  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aUMOJICUCTBHU,

- pemiath CTaHAApPTHBIE 3a7adyd  NPO(ECCHOHANBHOW JEATEIBHOCTH Ha OCHOBE
nH(popMannoHHON 1 OubIHorpadIecKor KyJabTyphl ¢ TNPUMEHEHHEM HWH(OpMalnoOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YYeTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
0€30I1aCHOCTH;

enademy:

- OCHOBaMHU KOMMYHHMKallMd B YCTHOM M NMHUCbMEHHOH (hopMax Ha MHOCTPAHHOM SI3bIKE
JUTSL PEIICHUS 3a]1a4 MeXKTHYHOCTHOTO M MEKKYJIBTYPHOT'O B3aMMOJICHCTBYS,

- OCHOBHOU MHOSA3BIYHOW TEPMHUHOJIOTUEN CIIEUATIBHOCTH,

- OCHOBaMH pedepUpOBAHUS ¥ AHHOTHPOBAHUS JIMTEPATYPHI 11O CIIEIIHATEHOCTH.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

BBenenne. IIpenqmer u posib HHOCTPAHHOTO si3bIKa. KpaTkue MCTOPUYECKUE CBEACHHUS
o0n3y4aeMoM SsI3bIKE. 3aJJaul U MECTO Kypca B MOATOTOBKe OakajgaBpa TEXHUKH M TEXHOJIOTHH.

Paznen 1.

155




I'pammaTudeckre 0COOEHHOCTH U3Y4aeMOro S3bIKa!

Jluunble, TpUTSKATENbHbIE W Tpouyue MecTouMeHus. CHpsDKeHHEe TII1arojia-CBs3KH.
OO6pazoBanue u ynorpebienue ¢GopM nacCHBHOTO 3anora. [Lopsaok 0B B MPEIIOKEHUH.
1.1CpaBHeHue mopsaKa CIOB B AHTJIMMCKOM M PYCCKOM TMpemioxeHusx. [lepeBon
MIPOCTOTO MOBECTBOBATEIHLHOTO MPEJIOKEHUS HACTOSIIET0, OYAYIIEero U MPOIIEeAIEr0 BPEeMEHHU.
OcoOeHHOCTH BOINPOCUTENBHBIX U OTPULATENBHBIX TPEUIOKEHUH B  Pa3IMUHbIX

BpEMEHax.

1.2.Bpemena Indefinite, Continuousdtenne u nepeox mo teme "Xumus'.

Pa3znen 2.

2.1.Bpemena rpynn Perfect, Perfect Continuougrgepaurensasie, BONIPOCUTEIBHbBIE U

orpuiarenbHbie (opmbl). OCOOCHHOCTH yIOTPEOICHHS BCIIOMOTATEIbHBIX TJIarojioB.

2.2CtpanarenbHblii 3a710T. TpyaHbIe Clydan MepeBo/ia CTPaIaTeIbHOTO 3aJI0Ta.
UreHune u nepeBoj TEKCTOB 0 TeMe 'Hayka n HaydHble METOJIbI . AKTUBU3ALMS JIEKCUKH

IPOYUTAHHBIX TEKCTOB.
2.3.1lpuaToyHble MPEATOKCHHUS.
[TpunaTtounslie noiexanye.
IIpunaTouHblie CKa3yeMsble.
ITpunaTtounble onpenenuTenbHbIE.

HpI/I,Z[aTO‘-IHBIe O6CTO$IT€JII>CTB€HHBIG, NpUAaTOYHBIC JOTTOJIHUTCIIBHBIC.

2.4. Tunsl yCIOBHBIX NPEJIOKEHUM, TTPaBUJIa 1 0OCOOCHHOCTH MX MEPEBO/IA.

2.5. TlepeBon mpeasioKeHUH € Y4eTOM IMpaBHJa corjacoBaHus BpemeH. llpsmas u

KOCBCHHaAA pCyb.

2.6.Paznuunblie GYHKINHU CYIIECTBUTEIBHOTO B IPEATIOKECHUH.

2.7.MonajabHble TIarosl.
Pasznen 3.
3.1.Henuunsie ¢popMsI Ti1arosa.

Wudunutus (HeompeneneHHas ¢opma riaroia). Pomb MHOUHUTHBA B MPEUIOKCHUU W

BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpyacTus u repyHaui.
3.2.lHpUHUTUBHBIE OOOPOTHI.
O060pOoT NOTMOTHEHNE C UHPUHUTHBOM.

3.3.0060poT noasexaiiee ¢ ”HGUHUTUBOM. PazniuHble BapuaHTHI IEPEeBO/IA.

Tepmunosnorus o teme "Hanomarepuansr”.
3.4.IlpuyacTHbie 0OOPOTHI.

AOGCOJIFOTHBIN MPUYACTHBIA 000POT ¥ BApHAHTHI IEPEBOIA.
4. 00beM y4eOHOH JUCHHILIMHBI

B 3aueTHEIX B akanem.
Bunpl yue6HO# paboTh eIUHNLAX qacax
O01as TPyA10eMKOCTh IUCHUIIIHHBI 110 Y4eO0HOMY ILUIaHy 4,0 144
KonTakTHast padoTta —ayauTOpHbIE 3aHATHSA: 1,78 64
[Mpaktuueckue 3ansarus ([13) 1,78 64
CamocrosiTebHas padora (CP): 2,22 80
KonTakTHas camocrositenbHas paboTa 229 0,4
CaMocToATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI ' 79,6
Bua konTpoJ:
3auver - -
B Tom umciie mo cemecTpam:
3 cemecTp
B 3aueTHBIX B akanewm.
Bunsl yaeOHol paboThI eAMHMIIAX yacax
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OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHy 2,0 72
KonrakTHasi pa6oTa —ayauTOPHBIE 3aHATHSI: 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbHas pabora 111 0,2
CamocTosTeTbHOE U3YUYCHHE PA3IeSIOB JUCITUTIIMHBI ' 39,8
Bua konTpoJs:
3auer - -
4 cemecTp
B 3auerHbIxX B akanmewm.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KoHnTakTHas padoTa —ayIuTOPHbIE 3aHATHSA: 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesibHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbHas pabota 111 0,2
CamocTosTeTbHOE N3YUYCHHUE PA3/IeIOB JUCITUTITMHBI ' 39,8
Bua xonTposs:
3auver - -
B 3auetHbIX B actposn.
Bunpl yue6HO# paboTh eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHy 4,0 108
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHSI: 1,78 48
[Mpaktuyeckue 3ausatus (I13) 1,78 48
CamocrosiTesibHas padora (CP): 2,22 60
KoHTakTHas camocTosTenbHas pabota 227 0,15
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUITITMHbI ' 59,85
Bua konTpoJs:
3auer - -
B ToM 4mnciie o cemecTpam:
3 cemecTp
B 3aueTHbIX B actposn.
Bunpl yue6HO# paboThI eIUHNLAX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 54
KonTakTHasi padoTa —ayauTOpPHbIE 3aHATHS: 0,89 24
[Mpaktuueckue 3ansarus ([13) 0,89 24
CamocrosiTebHas padora (CP): 1,11 30
KonTakTHas camocrositenbHas paboTa 111 0,15
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ' 29,85

Bua konTpoJ:

3auer
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4 cemecTp

B 3aueTHbIX B acTpos.

Bunpl yue6HO# paboThI eIUHNLAaX qacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 54
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHS: 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
KonTakTHas camocrositenbHas paboTa 111 0,15
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI ' 29,85
Bua konTpoJs:
3auer - -

4.5.11IpakTukn

AHHOTamuA padoyeil mporpaMMbl Y4e0HO! MPAKTUKN: NMPAKTHKMY 110 MOJYYEHHIQ
NEePBUYHBIX NMPO(decCHOHATBLHBLIX YMEHHii M HABBIKOB, B TOM YHCJ€ NIEPBUYHBIX YMEHHI 1
HABBIKOB HAYYHO-HCCJIEN0BATENbLCKOI aesTeabHocTH (B2.B.01(Y))

1. eab y4eOHOII NPAKTHKH. TPAKTHKH 1O TNOJYYEHHUI0 TEPBHYHBIX
npodeccHOHAIbHBIX YMEHHH M HABBIKOB, B TOM YHCJ/I€ MEPBHYHBLIX YMEHHIl U HABHIKOB
HAYYHO-HCCJIe0BATEILCKOH  eSITEIbHOCTH — TOJyYeHHE OOYYalolIMMCS TEPBUYHBIX
npoeCCUOHATLHBIX YMEHUI W HABBIKOB MYTEM CAMOCTOSTEIBHOTO TBOPYECKOTO BBITIOJHCHUS
3a/1a4, TIOCTABJICHHBIX [TPOTPAMMO¥ MPAKTUKH.

2. B pe3yjbraTte NMpOXOKIeHUsI Y4eOHOH NPAKTHKH. NMPAKTHKH MO MOJYYEHHIO
NMEePBUYHBIX MPO(PEeCCHOHAILHBIX YMEHU M HABBIKOB, B TOM 4YHCJIe IEPBUYHBIX YMEHU U
HABBIKOB HAyYHO-HCCJIEI0BATEILCKON eATeJIbHOCTH O0YYaIOIIUiicsi 1O Tporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansubiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CMOCOOHOCThI0 K KOMMYHHMKAIIMM B YCTHOW M MHUChbMEHHOH (hopMax Ha PyCCKOM H
WHOCTPAHHOM  SI3bIKAX JUISL  PEIICHHs 3a7ad  MOKINYHOCTHOTO M MEXKYIbTYPHOTO
B3aumoeiicteus (OK-5);

CIMOCOOHOCThIO paboTaTh B KOJJICKTHBE, TOJCPAHTHO BOCIPHUHUMAs COIHAIbHBIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIC U KyabTypHBbIe pasnnuus (OK-6);

CIIOCOOHOCTRIO K caMOOopraHu3aiuu u camooopazosanuto (OK-7);

CMOCOOHOCTBIO peIIaTh CTaHAAPTHBIC 3aJa4d MPO(GECCHOHATBHON JEATEIIbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOTrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHMN HWH(POPMALMOHHON
6e3omacuoctu (OITK-1);

CMOCOOHOCTHIO UCIIOJIb30BaTh B MPO(ECCHOHATBHOM IEATEILHOCTH 3HAHUS O MOAX0aX U
MeToJlaX MOJYYCHHs PE3yJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSTh (DyHIaAMEHTAIbHBIE MATEMATUYCCKUE, ECTECTBCHHOHAYYHbIC U
o01IenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO  HCIIOJIb30BaTh COBPEMEHHBIC HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH, TJI00aNbHbIC WH(POPMAIMOHHBIE PECYpChl B HAYYHO-HCCIICIOBATEIBCKONH |
pacyeTHO-aHAIMTHYCCKON JEATCIBHOCTH B  O0JAaCTH MaTCPHAJIOBENCHHUS M  TEXHOJOTHH
marepuanos ([1K-1);
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CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBaTh U 000OIIATH
Hay4YHO-TEXHMUYECKYI0  HMH(OpManui0 IO TEMAaTUKE  HCCIEAOBaHUs, pa3paboTke H
UCITIOJIb30BAaHUIO TEXHHUYECKOW JOKYMEHTAIllMM, OCHOBHBIM HOPMAaTHUBHBIM JOKYMEHTaM II0
BOIPOCAM HHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, IOJTrOTOBKE JOKYMEHTOB K IaT€HTOBAHMIO,
oopmiienuro Hoy-xay (I1K-2);

3HaAMb:

— TOpSAAOK OpraHM3aluH, TIJIAHWPOBAaHUS, TPOBEJACHUA U OOECHeueHHs] Hay4dHO-
HCCIIEI0BATEIbCKUX PAOOT C UCHOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTUH;

— TOpSAAOK  OpraHM3aliyd,  IUIAHUPOBAHHUS,  NPOBENEHUS M oOecredyeHus
00pa3oBaTeNbHON AEATEIBHOCTH TI0 POHITI0 H3ydyaeMOol IporpaMMbl OakagaBpuaTa.

ymemsy:

— OCYILECTBJIAATh MOUCK, 00pabOTKYy M aHaIN3 HAYYHO-TEXHUYECKOH HMH(pOpMaIMU 1O
npod 0 MPOiiIeHHON MPAaKTUKH, B TOM YHCJIe ¢ IpUMEHEeHneM Internetsexnonoruii;

enaoemsy.

— CHOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEJOBATENILCKON NEATENFHOCTH 10 MPOQHITIO
U3y4aeMoll mporpaMMsbl OakaiaBpuaTa;

— METOAOJOIMYECKMMH TOJXOJaMU K OpraHM3allii Hay4YHO-HCCIIEJOBATENbCKOM U
00pa30BaTEIbHON AEATEIbHOCTH.

3. Kpartkoe coaep:kanue y4eOHOH NMPAKTUKH. MPAKTHKH 10 NMOJY4YeHHIO ePBUYHBIX
Npo(ecCHOHAILHBIX YMEHUIl M HABBIKOB, B TOM 4McJe NEPBHYHbIX YMEHHMIl M HAaBbIKOB
HAY4YHO-HCCIeJ0BATE]bCKOI J1eATeJbHOCTH

VY4yeOHas MpakTUKa BKJIIOYAET 3Talbl 03HAKOMJICHHUS C METOI0JIOTHYECKUMU OCHOBAMH U
NPaKTUYECKOr0 OCBOCHMS MPHEMOB OpPTaHU3aIMH, TUIAHUPOBAHMSI, IPOBEACHUS U 00ECIICYeHHUS
Hay4YHO-HUCCIIEJOBATEIbCKOM M 00pa30BaTENbHOM  AEATENBHOCTH,  O3HAKOMIIEHHSA  C
NeSITeIbHOCTHIO 00pa30BaTENbHbBIX, HAYYHO-UCCIEAOBATENLCKUX U TMPOCKTHBIX OPTaHU3aIH 110
PO UITIO U3yIaeMOi MpoTrpaMMbI OaKaiaBpHuara.

Konkpernoe conepxanue y4eOHOW TPAKTUKU OINpPEIENseTCs WHAWBUIYaTbHBIM
3aJjlaHieM OOydarolerocs ¢ y4éToM MHTEPECOB M BO3MOKHOCTEH Kadeapbl MM OpraHu3alui,
r7e oHa IpoBoAuTcA. MHIMBUAyadbHOE 3a/laHhe pa3pabaThiBaeTCs MO MPOPHII0 M3ydaeMOu
porpamMmbl 0akajiaBpuara ¢ ya€TOM TEMBI BBIMTYCKHOUN KBATM(DUKAITMOHHON pabOTHI.

4. O0beM y4yeOHOH NPAKTHMKH. TMNPAKTHKH 10 MOJYYEHHI NEpPBHYHBIX
Npo(ecCHOHAILHBIX YMEHUIl M HABBIKOB, B TOM 4McJje NMEePBHYHbIX YMEHHMIl M HAaBBIKOB
HAY4YHO-HCCIe0BATE]bCKOI e TeJbHOCTH

B 3aueTHBIX B akanewm.
Bunsl yueOHoI paboThI eAMHMIIAX yacax
O0mas TpyA0eMKOCTb NPAKTHKH N0 Yy4eOHOMY IVIAHY 2,0 72
KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHUS: 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbHas pabota 111 0,4
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHI 1 HABBIKOB ' 39,6
Bua xonTpos:
3adeT ¢ OLEHKOM - -
B 3auetHbIX B actpomn.
Bunpl yue6HOI paboTh eIUHNLAX qacax
O0mast Tpy10eMKOCTh MPAKTUKH 10 Y4eOHOMY IJIAHY 2,0 54
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KonrakTHasi pa6oTa —ayauTOpPHbIE 3aHATHS: 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,89 24
CamocrosiTesibHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas pabora 111 0,15
CamocTosiTeTbHOE OCBOCHHE 3HAHWH, YMEHHI 1 HABBIKOB ' 29,85

Bua xonTposs:

3a4eT ¢ OLEHKOM - -

AHHOTanusa padoyeil nporpammbl IIpon3BoACTBEHHON NPAKTHKN: HAYYHO-
ucciaenoBareibckoii padorsl (62.B.02(H))

1. eabr NpouM3BOACTBEHHOH NPAKTUKHU. HAYYHO-MCCJIEA0BATEILCKOI padoThl —
dbopMupoBaHHE HEOOXOAUMBIX KOMIIETEHIIUH IS OCYIIECTBICHHUS HAyYHO-UCCIIE0BATEIBCKOM
JeATEeILHOCTH 0 HampasiaeHuio moarotoBku 22.03.01 — MarepuanoBeaeHHe U TEXHOJOTHH
MaTepuaioB» nNpoduib «MaTtepuanoBeeHNEe U TEXHOJIOTHH HAHOMATEPUAIOB U HAHOCUCTEM»
MOCPEJICTBOM ITUIAHUPOBAHHUS W OCYIIECTBICHUS DKCICPUMEHTAIBHOW JEATEIHHOCTH Ha
OCHOBaHUHU M3yYEHHBIX IUCIUIUIMH, B TOM YUCIIE CHEIHAIBHBIX, B CAMOCTOSTEIILHO H3y4YeHHOU
nHpopmanuu.

2 B pe3yabTare TMNPOXO:KIE€HHS NPOU3BOJCTBEHHOH MNPAKTHKH. HAYYHO-
HCCJIeI0BATEILCKOM padoThl 00y4arouuiicsi 1o NporpaMMe 6aKkajJaBpuaTa q0JKeH:

Obnadams cnenyrommmu o6mmekyasTypabiMu (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOM WM THCHbMEHHON (opMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKax IS peIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO PabOTaTh B KOJUICKTHBE, TOJEPAHTHO BOCIPHHHAMAS COLUAIBHEIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIE U KyabTypHbIe pasnnuus (OK-6);

CIIOCOOHOCTRIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO peIIaTh CTaHJAPTHBIE 3a7adud TMPOGECCHOHATBHOU NeATeThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpaduIecKoil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YYeTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3omacuoctr (OITK-1);

CIIOCOOHOCTBIO UCIIOJIB30BATh B MPO(ECCUOHAIBHON AeATeTbHOCTH 3HAHUS O TIOJX0aX U
METOMaxX TOJIYYCHHUS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBLHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO  MCIONB30BaTh COBpPEMEHHBIE WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH, TJI00aNbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacyeTHO-aHAJTUTHYECKONH NIEeATEThbHOCTH B O0OIACTH MAaTEpHUaJOBEIEHUS ¥ TEXHOJOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAnMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
WCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTAM II0
BOMPOCAaM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTrOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI MOJCIUPOBAHMS TIPU MPOTHO3UPOBAHHU U
ONTHMM3AINHA TEXHOJIOTHYECKUX TMPOIECCOB M CBOWCTB MATEpUAIOB, CTAHIAPTH3AIUH U
ceprudukanu MaTepuanos u nporeccos ([TK-3);

CIIOCOOHOCTBIO HCIIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHUA O METOoAax
UCCIIC/IOBaHMs, aHAIN3a, JIMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
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GuU3MYECKUX W XHMHYECKUX MpOIeccaX, MPOTEKAIIUX B MarepHallax NpH HX MOJYYCHUH,
obpabotke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBIMIOJIHATh KOMILJIEKCHBIE HCCIEAOBAaHUS U HCHBITAHUS TPU H3YYCHUH
MaTepuajoB U W3JETUM, BKJIIOYAs CTaHIAApTHbIE U CepPTU(PUKAIMOHHBIE, MPOLECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTaBICHUS O BIHUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarolen
cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

CIIOCOOHOCTBIO BBIOMPATh W TMPUMEHSTH COOTBETCTBYIOIIME METOIbI MOJCTUPOBAHUS
(GHU3HUECKUX, XUMUUECKHX M TeXHOIOrHueckux mnporeccos (ITK-7);

TOTOBHOCTBIO HCIIOJHSATH OCHOBHBIC TPEOOBAHUS ICIOMPOU3BOACTBA MPUMEHHUTEIHHO K
3alUCAM U TMPOTOKOJIaM; 0GOPMIISTh MPOEKTHYI0 U pabouyr0 TEXHUYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTHYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPBITUN, MATEPUATIOB U U3JICTHIA U3 HUX, CUCTEM YIIPABJICHHS TEXHOJIOTHUSCKUMU
nporeccamu ([TK-9).

3. Kpartkoe coJep:KaHue NMPOW3BOJACTBEHHOM NPAKTHKMH: HAYYHO-
HCCJIeI0BATEIHLCKOH padoThl

B nporiecce ocBoeHUS TUCITUTUIMHBI O0YYaIONIHIICS TOJDKEH TOATOTOBUTH U MPEACTABHUTH
K 3allUTe HAyYHO-HCCIIeI0BaTeNbeKyio padory (HUP), BEIMOIHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHUS HAYKH M TEXHUKHU U COOTBETCTBYIOIIYIO BBIOPAHHOMY HAIPABJICHHUIO MOATOTOBKHU H
nporpamMme oOy4eHHS.

B npencrasnennoi k 3ammre HUP nomkHBI MONy4uTh pa3BUTHE 3HAHUS U HABBIKH,
MOJIy4YeHHbIE O0ydYaloIIUMCA MpPH OCBOCHHM MpOrpaMMbl OakajaBpuara, B TOM 4HCIE MpU
M3YyUYCHUHU CHEUUABbHBIX aucuuiuivH. lIpeacraBnennas k 3ammre HUP nomxxa conmepxkartb
0030p JUTEepaTyphl, ONUCAHUE HCIIOJIB30BAHHBIX MAaTepUaloB M METOJOB HCCIEeI0BaHuU,
MOJTyYEHHBIC YKCIIEPHUMEHTAILHBIC PE3yIbTaThl U BBIBOJIBI IO paboTe.

4. O0beM NPON3BOJACTBEHHOI NMPAKTHKHN. HAYYHO-HUCCJIEI0BATENbCKOMH padoThl

o B 3ayeTHBIX B akamewm.
Bunpr yue6HOM paboThI

eMHUIIAX Jacax
O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 6,0 216
KoHTakTHas padoTa —ayIMTOPHbIE 3aHATHSA: 2,67 96
[Mpaktuyeckue 3austus ([1p): 2,67 96
CamocrosiTesibHas padora (CP): 3,33 120
KoHTakTHas camocTosTenbHas pabota 333 0,8
CamocCTOsITeTbHOE OCBOCHHE 3HAHWH, YMEHHI 1 HABBIKOB ' 119,2

Bua koHTpOJIA: 3adeT ¢ OLEHKOH
B ToMm unciie mo cemecTpam:
7 cemecTp
O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 4,0 144
KoHTakTHasi padoTa —ayIuTOPHbIE 3aHSITHS: 1,78 64
[Mpaktuueckue 3austus ([1p): 1,78 64
CamocrosiTesbHas padora (CP): 2,22 80
KonTakTHas camocrositenbHas paboTa 292 0,4
CaMOCTOSITETbHOE OCBOCHUE 3HAHUM, YMEHHUI M HABBIKOB ’ 79,6
Bua koHTpOJIA: 3adeT ¢ OLEHKOH
8 cemecTp

O0mas TpyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 2,0 72
KoHTakTHasi padoTa —ayIuTOPHbIE 3aHSITHS: 0,89 32
[Mpaktuueckue 3austus ([1p): 0,89 32
CamocrosiTesbHas paGora (CP): 1,11 40
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KonTakTHas camocTositenbHas padbota

CaMOCTOSITETbHOE OCBOCHUE 3HAHUM, YMEHHUI M HABBIKOB

1,11

0,4

39,6

Bua koHTpOJIH:

3a4yeT ¢ OLEHKOI

Bunpr yue6HOM paboThI B sauernbix B actp. gacax
CAUHUIIaX
O0mas TpPyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY IIAHY 6,0 162
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 2,67 72
[Mpaktuyeckue 3austus ([1p): 2,67 72
CamocrosiTesbHas padora (CP): 3,33 90
KoHTakTHas camocTosTenbHas pabota 333 0,6
CamocCTOsITeTbHOE OCBOCHHE 3HAHWUH, YMEHHI M HABBIKOB ' 89,4

Bua koHTpOJIA:

3a4yeT ¢ OLEHKOI

B ToMm unciie no cemecTpam:

7 cemecTp
O0mas TpPyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 4,0 108
KoHTakTHasi padoTa —ayIuTOPHbIE 3aHSITHS: 1,78 48
IMpaktuueckue 3austus ([1p): 1,78 48
CamocrosiTesbHas padora (CP): 2,22 60
KonTakTHas camocrositensHas paboTa 292 0,3
CaMocCTOsITeTbHOE OCBOCHHE 3HAHUM, YMEHHI 1 HABBIKOB ’ 59,7

Bua koHTpOJIA:

3a4yeT ¢ OLEHKOI

8 cemecTp
O0mas TpPyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 2,0 54
KoHTakTHasi padoTa —ayIuTOPHbIE 3aHSITHS: 0,89 24
[Mpaktuueckue 3austus ([1p): 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
KoHTakTHas camocTosTenbHas pabora 111 0,3
CamocCTOsITeTbHOE OCBOCHHE 3HAHWUH, YMEHHI M HABBIKOB ' 29,7

Bua koHTpOJIA: 3adeT ¢ OLEHKOH

AHHOTanus padoueil nporpammsl IIpon3BOACTBEHHOM NPAKTHKH: TEXHOJOTHYECKOH
npakTuku (52.B.03(I))

1. lenp MpoM3BOACTBEHHOM NMPAKTHKHU. TEXHOJOIrHYeCKOi NMPAKTHKH — IOJyYEHUE
NpoQeCCHOHATBHBIX ~ YMEHUH M OnbiTa  NPO(ECCHOHAIBHOM  JEATEIBHOCTH  IyTEM
CaMOCTOSITEIbHOTO TBOPUECKOIO BHITIOJHEHUS 331a4, [IOCTaBICHHBIX IPOTPAMMOI MPAKTUKH.

2. B pe3yabrare mpoXojaeHHsl MPOU3BOJACTBEHHOH NMPAKTUKHU. TEXHOJOTHYeCKOM
NPaKTHKHU 00y4aromuiics Mo nporpaMMe 0aKkajlaBpuaTa J10JIKeH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CIOCOOHOCTBIO K KOMMYHMKAllUM B YCTHOW M NHUCBMEHHOH (hopMax Ha pYyCCKOM H
MHOCTPAaHHOM  fA3BIKax JUId pEIIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO pabOTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHHHMAS COLUAIBHBIE,
ITHUYECKUE, KOH(PECCHOHANBHBIE U KyIbTypHbIe pasnuuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);

TOTOBHOCTBIO TIOJIb30BaTbCS OCHOBHBIMM METOJAMHM 3allUThl ITPOU3BOJCTBEHHOTO
IepcoHaNa M HAcelIeHHUs OT BO3MOXHBIX IIOCIEICTBUN aBapHii, KaTacTpod, CTHUXUIHBIX
oencreuii (OK-9).

162




CMOCOOHOCTBIO peIIaTh CTaHAAPTHBIC 3aJa4d MPO(GECCHOHATBHON JEATEIIbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpaduIecKoil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHWMN HWH(POPMAMOHHOU
6e3omacuoctu (OITK-1);

CIOCOOHOCTBIO COYETaTh TCOPHUIO M MPAKTHUKY JUIS pelieHus] nHxeHepHbix 3amaau (OITK-
4);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, H3y4yaTh, aHAJIU3UPOBaTH U 0000IIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAlMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCTIOJIB30BAHUIO0 TEXHHUECKOW JOKYMCHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO BBITIOJHSTH KOMIUICKCHBIC HCCIICAOBAHUS M HCIBITAaHUS TPH H3yYCHHUU
MaTepHaiOB W W3JICIUH, BKIOYAas CTaHJApTHBIC M CePTU(UKAIMOHHBIC, TPOILECCOB HX
POM3BOJICTBA, 00paboTku u Moaudukanuu (ITK-5);

CMOCOOHOCTBIO OIEHMBATh KAa4eCTBO MATCPHAJIOB B IMPOU3BOJICTBEHHBIX YCIOBUSAX Ha
CTaI{H OIBITHO-TIPOMBIIIJICHHBIX HcnbITanuii u Bueapenus ([1K-10);

CMOCOOHOCTBIO TIPUMEHSTh 3HAHHS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTAaHUYCCKHX
U OpraHMYeCKUX MAaTepUAJIOB, TMPHUHIMIAX BHIOOpAa MaTEepHajoB [UIS 3aJaHHBIX YCIOBHU
OKCIUTyaTalli C YYETOM TPeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, JKOJOTMYECKMX IMOCIEACTBUH WX MPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOJIOrHYHBIX TporieccoB ([TK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYIOBAaHMM B COOTBETCTBUU C TPAaBUJIAMHU TEXHUKU
0€3011aCHOCTH, MTPOU3BOICTBEHHON CaHUTAPHUHU, TOXKAPHOU OE30MaCHOCTH U HOPM OXPaHbl TPyaa
(MK-12);

CMOCOOHOCTBIO  UCIOJIB30BaTh HOPMATHUBHBIE W METOAMYCCKHE MaTepUaibl s
MOJATOTOBKH W O(QOPMIICHHSI TEXHMYECKHX 3aJaHWll Ha BBIOJHEHHE W3MEPECHUH, WCIBITAaHUH,
HaY4YHO-HMCCIIE0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHHYECKHUE CpPEACTBA HM3MEPEHHS H  KOHTPOJI,
HEOOXOMMBIC MPH CTaHAAPTH3AMUA U CEPTU(PUKAMN MATCPUAIIOB U MPOIECcCaX MX MOJTydSHHS,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 000opymoBanus ([1K-14);

CHOCOOHOCTBIO oOecnieunBaTh 3((HEKTHUBHOE, IKOJOTHUYECKH U TEXHUYECKU Oe30macHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AIMM M aBTOMATH3aIlMH TMPOM3BOJICTBEHHBIX IPOIIECCOB,
BbIOOpA M AKCIUTyaTallid 00OPYAOBaHUS M OCHACTKH, METOJIOB M MPHUEMOB OpPraHU3aI[MK TPY/Aa
(IK-15);

CMOCOOHOCTBIO HCIOJb30BaTh HA TMPOM3BOJCTBE 3HAHHS O TPAJAMIIMOHHBIX M HOBBIX
TEXHOJIOTUYECKUX TIPOIIeCCax W OINEepalusx, HOPMATHBHBIX M METOIUYECKHX Marephajax o
TEXHOJIOTUYECKOM IMOJATOTOBKE IMPOU3BOJCTBA, KAayeCTBE, CTAaHAAPTH3AIMU M CepTU(UKAIIUH
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOoHOMHUYeckoro ananmsa ([1K-16);

CMOCOOHOCTBIO ~ KCMOJB30BaTh B MPO(ECCHOHANIBHOW  JIEATCIBHOCTH  OCHOBBI
NPOCKTHUPOBAHUST TEXHOJIOTHYECKUX TPOIIECCOB, Pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIUH,
pacyeToB W KOHCTPYMPOBAaHHS JeTajei, B TOM YHCIE C HKCIOJb30BAaHHEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3Hamb.

— TOIXOABl K OpPraHM3allMU ¥ TUIAHHPOBAHUIO HAYYHO-HCCICIOBATEIBCKONW PabOTHI,
OTIBITHO-KOHCTPYKTOPCKOH ¥ TMPOW3BOJICTBEHHON JEATEIHHOCTH IO TNPO(GHII0 TPOTrpaMMBbI
OakanmaBpuaTa

ymemb:

— BBINOJIHATH TMOMCK, 00pabOTKY, aHAIU3 M CHUCTEMATU3AIUI0 HAYYHO-TCXHHUYECKOU
UH(POPMAIIMH, OCYIIECTBIATh BBIOOP METOAMK M CPEJICTB PCIICHHS 3ajad, MOCTABJICHHBIX
MPOTPaMMON TPAKTHUKH;

enademy:

— mpueMamu pa3pabOTKH IUIAHOB U MPOTPaMM MPOBEICHUS TEXHUYSCKUX Pa3paboTOK U
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WCTIBITAHUM.

3. Kparkoe coaep:xkaHue TPOM3BOACTBEHHOH NPAKTHKH. TEXHOJOTHYeCKOM
NPaKTHKH

3aKperuieHue TEOPEeTHYECKUX 3HAHMM, MOIYYEHHBIX OOYYalOIUMHCS NpU H3y4EHUU
porpaMMbl OakaiaBpHara.

[Tomyyenune 00y4arOIMMUCS MPAKTUYECKMX HABBIKOB MO OPraHU3alMM U BBIIOJIHEHUIO
UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT, B paboTe B COCTaBE KOJUIEKTUBA UCTIOIHUTEICH.

Pa3Butue y o0y4aronmxcs HaBbIKOB HAy4HO-UCCIIEI0BATEILCKOM AEATEIbHOCTH.

4. O0beM NPOU3BOACTBEHHON NMPAKTHKH: TEXHOJIOTHYECKOH NPAKTHKH

B 3aueTHEIX B akanem.

Bunpr yue6HOM paboThI eIUHULAX Jacax
O0mas TPyA0eMKOCTh NPAKTHKHU M0 Y4eOHOMY IJIAHY 3,0 108
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 1,78 64
Ipaktuueckue 3ansarus (I13) 1,78 64
CamocrosiTesbHas padora (CP): 1,22 44
KonTakTHas camocTosiTenbHas paboTa 192 0,4
CamocCTOsITeTbHOE OCBOCHHE 3HAHWUH, YMEHHI M HABBIKOB ’ 43,6

Bua konTposs:

3ader ¢ OLEHKOI - \ -

B 3aueTHbIX B actpos.

Bunpr yue6HOM paboThI eIUHULIAX Jacax
O0mas TPyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 3,0 81
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHUSI: 1,78 48
Ipaktuueckue 3ansarus (I13) 1,78 48
CamocrosiTesbHas padora (CP): 1,22 33
KoHTtakTHas camocTosTenbHas pabora 0,15
= = 1,22

CaMOCTOATEIbHOE OCBOEHUE 3HAHUI, YMEHUI 1 HABBIKOB 32,85

Bua konTposs:

3adeT ¢ OLEHKOI - \ -

AHHoOTanus padoyeii nporpammel [peyinniaomuoii npakTuku (62.B.04(IT))

1. lesp mMpeAIUNIOMHOI MPAKTHKH — BBIMOJHEHUE BBHITYCKHOW KBaTH(UKAITMOHHON
paboThI.

2. B pe3yibTrare NpOXoKIeHUS NPEIIUNJIOMHON TNPAKTHKH oO0ydaroumiics mo
nporpamMMe 6aKaJiaBpuaTa J0JKeH:

Obnadams cnenyrommumu o6mmexyasTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbHbive ([1K) komMmnereHImsMI:

CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHI (UIOCO(MCKUX 3HAHMUA 711 (HOPMHPOBAHMS
MUpoBo33peHdeckoi mosuiuu (OK-1);

CIIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAllbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IeCTBa 151 POpMHUPOBaHUs Tpakaanckoi mosuiuu (OK-2);

CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBBI 3KOHOMHYECKHMX 3HAHHMW B pa3iIMUYHBIX chepax
nesitenbHocTH (OK-3);

CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHWH B Pa3NUYHBIX cdepax
nesitenbHocTH (OK-4);

CIIOCOOHOCThI0 K KOMMYHHMKAIIMM B YCTHOW M NHChMEHHOH (hopMax Ha PyCCKOM U
WHOCTPAaHHOM  S3bIKaX JIISL  pEIICHUS 3a7a4  MEKIHYHOCTHOTO W MEKKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CMOCOOHOCTBIO PaboTaTh B KOJUIGKTHBE, TOJCPAHTHO BOCIPHHUMAS COILUAIBHBIC,
ITHUYECKHUE, KOH(DeCCHOHaNbHbIC U KyabTypHbIe pasnnuus (OK-6);
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CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO HMCTIOJIB30BaTh METOIBI W CpeAcTBa (U3WYECKOH KyJIBTYPHI IS
oOecrieueHHs OJTHOLIEHHOM colmanbHO# 1 npodeccnonansHou aestenabrocta (OK-8);

TOTOBHOCTBIO TIOJIb30BaThCSI OCHOBHBIMH METOAAMHU 3alllUTHl IPOU3BOACTBEHHOTO
IepcoHaNa M HAceJIeHHs OT BO3MOXHBIX IIOCIEICTBUNA aBapHii, KaTacTpod, CTHXUIHBIX
6encreuii (OK-9);

CIIOCOOHOCTBIO peIIaTh CTaHJAPTHBIE 3a7adud MPOPECCHOHATHHON NEATEThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHWN HWH(POPMALMOHHON
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO MCIIOJIb30BaTh B MPO(ECCHOHATBHOM EATETbHOCTH 3HAHUS O MOAX0aX U
METOAaxX TOJIYYCHHUS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS pEIIcHHUs HHXeHepHbIX 3aaau (OITK-
4);

CTIIOCOOHOCTBIO TIPUMEHSTh B MPAKTUYECKOH NEATETFHOCTH NMPHUHIUIBI PAIMOHATHLHOTO
UCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB H 3alIUTHI OKpYykatorieit cpeast (OITK-5);

CIIOCOOHOCTBIO  HMCIIOJIB30BaTh COBPEMEHHBIC HMH(DOPMAIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJI00ANbHbIC WH(POPMAIMOHHBIE PECYpChl B HAYYHO-HCCIICIOBATEIBCKONH |
pacueTHO-aHAIUTUYECKON JeSITEIbHOCTH B 00JacTH MaTCpUAIOBEICHUS W TEXHOJOTHH
marepuanos ([1K-1);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIaTh
HAYYHO-TEXHMYCCKYI0O ~ HMH(OpMAIMI0 10 TEMAaTUKE  HCCICAOBaHUs, pa3paboTke u
UCTIOJI30BaHUIO0 TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAaM HHTEIUICKTYaJIbHOW COOCTBEHHOCTH, MOJTrOTOBKE JOKYMEHTOB K IaTEHTOBAHMIO,
oopmaenuto Hoy-xay (ITK-2);

TOTOBHOCTBIO KCIIOJIb30BaTh METOJbl MOJICIUPOBAHMS TPU MPOTHO3UPOBAHUU U
ONTUMU3AIMHA TEXHOJOTHYECKMX TIPOIECCOB M CBOWCTB MAaTEpUANOB, CTaHAAPTU3ALUU U
ceprudukanuu Marepuanos u npomeccos ([1K-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIICCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONIMX B MaTepuayiaX NMpH UX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBITIOJHSTH KOMIUIEKCHBIC WCCIICAOBAHUS M HCIBITAHHUS TPH H3yYCHHUU
MaTepHaioB W W3JCIUM, BKIOYAas CTaHJApTHBIC M CePTU(UKAIMOHHBIC, TPOILECCOB HX
POM3BOJICTBA, 00paboTku u Moaudukammu (ITK-5);

CMOCOOHOCTBIO HCIOJB30BaTh HAa MPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHMSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTepUajoOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactutiamu u usiaydenusmu ([1K-6);

CIIOCOOHOCTBIO BBIOMpATh M TPUMEHSTH COOTBETCTBYIOUIME METOABI MOJEIUPOBAHUS
(GU3NUECKUX, XUMUYCCKHX M TexHoIornueckux mnporeccon ([IK-7);

TOTOBHOCTBIO UCIIOJNHATH OCHOBHBIC TPEOOBAHHS JEIOMPOU3BOJICTBA MPUMEHUTEIHHO K
3aMUCsAM U TPOTOKOJIaM; O(POPMIIATh MPOCKTHYIO U pab0Ovyr0 TEXHHUYECKYIO JOKYMCHTAIHIO B
COOTBETCTBUH ¢ HOpMATUBHBIMU JoKymMeHTamu ([TK-8);

TOTOBHOCTBIO YYacCTBOBATh B pa3pabOTKe TEXHOJIOTMYECKUX IMPOLECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITHIA, MATECPUATIOB U U3JICITUI U3 HUX, CUCTEM YIPABJICHHUS TEXHOIOTHYCCKIMHU
nporeccamu (I[1K-9);

CIIOCOOHOCTBIO OICHMBATh Ka4eCTBO MAaTEPHAJIOB B MPOU3BOJCTBEHHBIX YCIOBUSX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIIJICHHBIX HcnbITanuil u BHeapenus ([1K-10);
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CMOCOOHOCTBIO TIPUMEHSITh 3HAHHS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYCCKHX
U OpraHMYeCKUX MAaTepUAJIOB, TNPHUHIMIAX BHIOOpAa MaTepHajoOB [UIS 3aJaHHBIX YCIOBHU
OKCIUTyaTallM C YYETOM TPeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKMX IMOCIEACTBUH WX MPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOIOTHYHBIX TiporieccoB ([TK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYIOBAaHMM B COOTBETCTBUU C TPAaBUJIAMHU TEXHUKH
0€30I1aCHOCTH, TPOU3BOICTBEHHON CaHUTAPHUHU, TOXKAPHOU OE30MaCHOCTH U HOPM OXPaHbl TPy/aa
(MK-12);

CMOCOOHOCTBIO  UCIMOJIb30BaTh HOPMATHUBHBIE W METOAMYCCKHE MaTepUANIbl  JUISI
MOJTOTOBKH W O(QOPMIICHHSI TEXHMYECKHX 3aJaHWll Ha BBIOJHEHHE W3MEPECHUH, MCIBITaHUH,
Hay4YHO-HMCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHHUYECKHE CpPEACTBA HW3MEPEHHUS W KOHTPOII,
HEOOXOMMBIC MPH CTaHAAPTH3AIMUA U CEPTU(DUKALMN MATCPUAIIOB U MPOIEcCaX MX MOJTydSHHUS,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 00opymoBanus ([1K-14);

CHOCOOHOCTBIO oOecneunBaTh 3((HEKTHUBHOE, IKOJIOTHUECKH U TEXHUYECKU Oe30macHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AIlMM M aBTOMATH3aIlMH TMPOM3BOJICTBEHHBIX IPOIIECCOB,
BbIOOpA M AKCIUTyaTallid 00OPYAOBaHUS M OCHACTKH, METOJIOB M MPHUEMOB OpPTraHU3aI[MK TPY/Aa
(IK-15);

CMOCOOHOCTBIO HCIOJb30BaTh HA TMPOM3BOJCTBE 3HAHHS O TPAJAMIMOHHBIX U HOBBIX
TEXHOJIOTUYECKUX TIPOIIeCCax W OINEpalusx, HOPMATHBHBIX M METOIUYECKHX Marephaiax o
TEXHOJIOTUYECKOM IMOATOTOBKE IMPOW3BOJCTBA, KAayeCcTBE, CTAaHAAPTH3AIMU M CepTU(UKAIIUH
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOHOMHKYeckoro ananusa ([1K-16);

CMOCOOHOCTBIO ~ HCHONB30BaTh B MPO(ECCHOHAIBHOW  JIEATCIBHOCTH  OCHOBBI
NPOCKTHUPOBAHUST TEXHOJIOTHYECKUX TPOIECCOB, Pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIUH,
pacueToB W KOHCTPYMPOBAaHHS JeTajei, B TOM YHCIIC C HKCIOJb30BAaHHEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3HamMb.

— (DMBHKO-XMMHUYECKHE CBOWCTBA MAaTEpHalOB, B TOM 4YHCIE HAHOMATEPHAJIOB W
HAHOCHUCTEM, TI0 MPOHUITIO BBEITYCKHON KBATU(PUKAIIMOHHON pabOTHI;

—  (PUBHUKO-XUMHUYCCKUE 3aKOHOMEPHOCTH TEXHOJOTHUECKUX TMPOIECCOB MOMYUCHUS
MaTepuajoB, B TOM 4YHCJIEC HAHOMATEPHAJIOB W HAHOCHUCTEM, IO MPOMUIIO BBITYCKHOU
KBaJTM(DUKAIIMOHHOU PabOTHI,

— KOMIUIEKC MEpONPHUATHIA 10 TEXHUKE OE30MacHOCTH, OXpaHE OKPYXKAIOIIEH Cpelbl,
OXpaHe TPy/a;

ymemy:

—  OCYILECTBJIATH KOHTPOJIb CAMOCTOSATEIBHON HaydYHO-UCCIIEI0BATEIBCKON PaOOTHI;

— BBINOJHATH IOATOTOBKY HAYYHO-TEXHUYECKOH JIOKYMEHTAI[MH Il TPOBEIACHUS
HAYYHBIX UCCIICIOBAaHUI U TEXHHUYECKUX Pa3paboToK;

— BBINOJIHATH pacueThl, CBA3aHHBIC C pPa3pabOTKOW 3aJaHUNl JUIS  OTACIbHBIX
VCTIOJIHUTEIIEH.

61a0emo.

— CHCTEMOW TUTAHUPOBAHHSI W OpTraHU3allMM HAyYHO-MCCIICIOBATEIbCKUX B paMKax
U3y4aeMoi mporpaMMbl OakaiaBpuarta.

3. Kpartkoe coaep:xxaHue npeIunJIoMHONA MPAKTUKH

[TpuoOpeTeHne 3HAHWUN W HABBIKOB 110 OpraHW3allMd ¥ YIPaBICHUIO OTICIbHBIMU
JTaraMu ¥ MPOrpaMMaMy TIPOBEICHUS HAyYHBIX UCCIICOBAHUI M TEXHUYECKUX Pa3padOTOK.

[ToaroToBka HMCXOMHBIX JAHHBIX JUISl BBIMOJIHEHHS BBIMYCKHOW KBaJM(UKAIMOHHOU
paboTHI.

4. O0beM npeIuIJIOMHON NPAKTHKH

B B akanem.

Buner yueOHOMI paOOTEI
A yq p 3a4YCTHBIX gacax
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eIMHUIIAX
O0mas TpPyA0eMKOCTh NPAKTHKH N0 Y4eOHOMY ILIAHY 12,0 432
CamocrosiTesibHas padora (CP): 12,0 432
KonTakTHas camoctosiTennbHas paboTa 0,4
CaMocCTOsITeIbHOE OCBOCHUE 3HAHHM, YMEHUH M HABBIKOB IIO 12,0 431,6
porpamMMe NpeIUIIOMHON PAKTUKU
Bua konTposs: 3adeT ¢ OLEHKOM
B

Bunbr yue6HOM paboThI 3a4eTHBIX B actp. gacax

CIMHUIIAX
Oo6mas TpyA0eMKOCTh MPAKTHKH M0 Y4eOHOMY TJIAHY 12,0 324
CamocrosiTebHas padora (CP): 12,0 324
KoHTtakTHas camocTosTenbHas pabora 0,3
CamocTosTeIbHOE OCBOCHHE 3HAHHM, YMEHHH M HaBBIKOB IO 12,0 323,7
IpoTrpaMMe NPEATUTUIOMHON TPAKTHKU
Bua konTposs: 3adeT ¢ OLEHKOM

4.6.'ocynapcTBeHHAs MTOrOBas aTTECTAIMSA: 3AIMTA BbINYCKHOMH KBATH(DUKATMOHHON
pa6oThI, BKJIKYAast MOATOTOBKY K Mpoueaype 3aiuThbl 1 npoueaypy 3amurthbl (63.5.01)

1. Heap rocyrapcTBeHHOH WTOrOBOM AaTTeCTAlMU. 3alIUTBI  BBIMYCKHOM
KBAJIM(PUKANMOHHOKH padoThl, BKJIOYAas MOATOTOBKY K NMpouLeaype 3allUThl U MPOuexypy
3al0MThl  — BBIBICHHUE YPOBHS TEOPETHUYECKOW M MPAKTUYECKOW IOATOTOBIEHHOCTH
BBIMYCKHHUKA By3a K BBIMOJHEHUIO MPO(ECCHOHANBHBIX 33/1a4 U COOTBETCTBHS €r0 MOJITOTOBKU
tpeboBanusiMm ®I'OC BO mno nampasnenuto noaroroBku 22.03.01 — MarepuanoBeneHue u
TEXHOJIOTUH MaTEepPHAJIOB».

2. B pe3yabTaTe NpoOX0:KAeHUS] TOCYIAPCTBEHHONH MTOrOBOH ATTECTALMM. 3alMThI
BBIIMYCKHOW KBAJIM(PUKANUOHHON PadOThI, BK/JIOYasi MOATOTOBKY K Mpolueaype 3alUuThl U
Npoueaypy 3amMTbl Yy CTydeHTa MpoBepsieTcs C(POPMHPOBAHHHOCTH CJIeIYIOIIHX
KOMIIeTeHIHIi, a TaK:Ke CJIeyIOINX 3HAHUI, yMeHHil M1 HABBIKOB, NMO3BOJISIOIIUX OLEHUTH
CTelneHb TOTOBHOCTH 00y4aloIuXcs K AajJbHeied npoecCHOHAIbHON NeATeJIbHOCTH.

BoimyckHuK, OCBOMBIIMI IporpaMMy OakanaBpuara, JOJDKEH 00JafaTh CIeIyIOIIUMU
KOMITETEHIIMSMU:

CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBBI (UIOCOMCKUX 3HAHMUA I (HOPMHPOBAHMS
MUpoBo33peHdeckoi mosuiuu (OK-1);

CIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHS 00MIeCTBa A1 GOPMHUPOBaHUS TpaskaaHckoi mosuiuu (OK-2);

CIIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI KOHOMMYECKHMX 3HAaHMHA B pasziIMuYHBIX chepax
nesrenpaocT (OK-3);

CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHWH B Pa3NUUHBIX cdepax
nesrenpaocT (OK-4);

CIOCOOHOCThI0 K KOMMYHMKAllUM B YCTHOW M NHUCBMEHHOH (hopMax Ha pPyCCKOM U
MHOCTPAaHHOM  sI3bIKaxX JUIS pelIeHHs 3aJad  MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

CHOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMAS COLHAIIbHBIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIC U KyabTypHbIe pasnnuus (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOJBI W CpeACTBa (U3WYECKOM KYyJIBTYPHI IS
obecrieueHHs TOJHOIEHHOHN COIHaIbHON 1 podeccroHansHol aesrenpaoctu (OK-8);
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TOTOBHOCTBIO TIOJIb30BaThCSI OCHOBHBIMH METOAAMHU 3aIIUTHI MPOU3BOACTBEHHOIO
MepcoHalla M HACEICHWsT OT BO3MOXKHBIX TIOCIEACTBUN aBapwii, KaTacTpo(d, CTUXUIHBIX
oencrauii (OK-9).

CIIOCOOHOCTBIO peIaTh CTAaHAApPTHHIC 3aJa4d MPO(ECCHOHANBHON JEATEIILHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHHMH WH(POPMAMOHHOU
6e3omacuoctu (OITK-1);

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM IEATETFHOCTH 3HAHUS O IMOAX0aX U
METOAaxX TOJYYEHHUs DPE3YyIbTAaTOB B TEOPETHUECKUX M SKCIEPUMEHTAJBHBIX HCCIEIOBAHUIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHbIE MaTeMaTHUECKUE, €CTECTBEHHOHAYUHBIE U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO W MPAKTUKY JJIs pelieHus: nHxeHepHbIX 3amad (OIK-
4);

CIIOCOOHOCTBIO MPUMEHSATh B MPAKTUYECKOH NEATENbHOCTH NMPUHLHUIIBI PALMOHAIBHOTO
UCIIOIB30BaHUs MIPUPOIHBIX PECYPCOB M 3alIUThI OKpYyxarotieit cpennl (OITK-5).

CIIOCOOHOCTBIO  MCIIONIB30BaTh COBPEMEHHBIE HMH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJI0O0aNbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B 00JAacCTH MaTepHAIOBEICHUS U TEXHOJIOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0  HMH(OpMAlMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke ¢
UCIIOJIb30BAaHUIO TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITIaTEHTOBAHHMIO,
oopmiiennto Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI MOJCIUPOBAHMS TIPU MPOTHO3UPOBAHHU U
ONTUMH3AIMHA TEXHOJOTMYECKHX IPOLIECCOB M CBOWCTB MAaTEpUaloOB, CTaHAAPTU3ALUU U
ceprudukau MaTepuanos u nporeccos ([MK-3);

CIIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAaHMSX M pacyeTax 3HaHHA O METOAax
UCCIIe/IOBaHMS, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIIECCTB (MaTepHAaoOB),
GU3NUEeCKUX M XUMHYECKHX IPOLECcCcax, MPOTEKAIOUIMX B MaTepuayiax MpU HX MOJyYCHHH,
obpabotke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBINIOJHATH KOMIUIEKCHBIE WCCIICAOBAHUS M MCIBITAaHUS NPH H3yYCHUU
MaTepHalioB W W3ACIHUH, BKIIOYAas CTaHJApTHBIE M CepTU(UKAIMOHHBIC, IPOIECCOB HX
IPOM3BOICTBA, 00padoTku U Momudukanuu ([1K-5);

CTIIOCOOHOCTBIO HCIONB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usiaydenusmu ([TIK-6);

CIIOCOOHOCTBIO BBIOMpAaTh M HPUMEHSTH COOTBETCTBYIOLIME METOAbI MOJEIUPOBAHUS
(GHU3HUECKUX, XUMUUECKHX M TeXHOIOoruueckux mnporeccos (ITK-7);

TOTOBHOCTBIO HCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3alUCsIM U TIPOTOKOJIaM; OQOPMIISITh MPOEKTHYIO U pabouyr0 TEXHWYECKYIO JTOKYMEHTAIHIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU fokymeHTamu (I[1K-8);

TOTOBHOCTBIO YYaCTBOBATh B pa3pabOTKe TEXHOJIOTUYECKUX IMPOIECCOB MPOU3BOJICTBA U
00pabOTKU MOKPHITHIA, MATEPHATIOB U U3/IENIUI U3 HUX, CUCTEM YIPABJICHUS TEXHOJIOTHYECKIMU
nporeccamu ([TK-9);

CIIOCOOHOCTBIO OIICHMBATh KAaueCTBO MAaTEpPHAIOB B MPOU3BOJICTBEHHBIX YCIOBUSX Ha
CTaIUH OIBITHO-TIPOMBIIIJICHHBIX McnbITanuii u Bueapenus ([1K-10);

CIIOCOOHOCTBIO MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MAaTEpUAJIOB, TNPHUHIMAIAX BHIOOpAa MaTEepHajoB [UIS 3aJaHHBIX YCIOBHU
OKCIUTyaTallM C Y4eTOM TpeOOBaHMN TEXHOJIOTMYHOCTH, 3KOHOMHUYHOCTH, HAJISKHOCTU U
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JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpH MNPOSKTUPOBAHUU
BBICOKOTEXHOIOIHYHBIX TporieccoB ([TK-11);

TOTOBHOCTBIO Pa0OTaTh HAa OOOPYMOBAaHMM B COOTBETCTBUU C TPABUIAMH TEXHUKH
0€30MacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, MOKapHON 0€30MacHOCTH U HOPM OXpaHbl Tpya
(MK-12);

CHIOCOOHOCTBIO  HCIIOJIb30BATh HOPMATHBHBIE W METOAMYECKHME MaTepuabl s
MOJATOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUN Ha BBITIOJHEHUE WU3MEPEHHM, MCIIBITAHH,
HAYYHO-HMCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOpPCKHUX padot (ITK-13);

TOTOBHOCTBIO  HWCIOJB30BaTh TEXHUYECKHE CpPEICTBA HW3MEpPEHUs H  KOHTPOJIS,
HEOOXOUMBbIE MPHU CTaHAAPTU3ALNU U CepTU(UKALNN MAaTEPUAJIOB U MpOIleccax WX MOJIyuyeHus,
UCTIBITATEIBHOTO U IPOM3BOACTBEHHOTO 00opynoBanus ([1K-14);

CIOCOOHOCTBIO OOecrieunBaTh IP(HEKTUBHOE, SKOJOTHMUECKH M TEXHUYECKH Oe30IacHoe
MPOM3BOJICTBO HAa OCHOBE MEXaHW3AllMM W aBTOMATH3AIMHU IPOU3BOJCTBEHHBIX IPOIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYyIOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpraHU3alNK Tpyaa
(IK-15);

CIOCOOHOCTBIO MCHOJb30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPATUIUOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX TMPOIeCCaX M OIMepalsaX, HOPMAaTUBHBIX M METOJUYECKHX MarepHhaiax o
TEXHOJIOTMYECKON TOJTOTOBKE MPOU3BOJACTBA, KAauecTBE, CTAHIAPTU3AlMU U CcepTU(UKALUN
U3JICITUI 1 IPOIIECCOB C DJIEMEHTaMU 3KOoHOMHUYeckoro ananu3a ([1K-16);

CIIOCOOHOCTBIO ~ HCHOJNB30BaTh B NpO(ECCHOHATbHOW  JAEATEIbHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOIIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW TOKYMEHTAIIUH,
pacuyeToB M KOHCTPYMpPOBaHHUS JeTajeil, B TOM 4HCIE C HCIOJIb30BAaHUEM CTaHIAPTHBIX
nporpammHubix cpencts (ITK-17).

3aBepmiaromM  3TarnoM oOy4YeHuss 10 HampaBieHuto moarotoBku 22.03.01 -
«MarepuanoBeICHHE U TEXHOJIOTHH MaTepUaIOB» NPOoUiIh MOATOTOBKH «MarepraloBeIeHue U
TEXHOJOTMM  HAHOMAaTepuajJoB M  HAHOCHUCTEM»  SIBJISE€TCA  3alllUTa  BBITYCKHOU
KBaJM(HUKAIIMOHHOHN paboThI OakaiaBpa.

B pesynbTare mpoOXOXKICHHS TOCYJapCTBEHHONW MTOTOBOWM aTTeCTAllMH (BBITOJHCHHS
BBIITYCKHOW KBAIM(UKAIMOHHON pabOThI) CTYCHT JOJIKEH:

3Hamy:

— TMOPSIOK OpPTaHU3AllMH, TUIAHUPOBAHUS M TMPOBEICHUS HAYYHO-HCCIIEI0BATEIHCKUX
paboT C UCTIOIH30BAHUEM TMOCIISIHIX HAYYHO-TEXHIUUECKHUX JOCTHKEHUH B JaHHOH 00acTy,

—  (U3UKO-XMMHUYECKHE OCHOBBI IMOJIYUEHHUS W UCCIIEJOBaHMSI CBOWCTB MaTepuajoB, B
TOM YHUCJIC HAHOCHCTEM ¥ HAHOMATEePUaJOB;

— OCHOBHBIE TpeOOBaHUS K MPEJCTABICHUIO PE3YIbTATOB MMPOBEIECHHOTO UCCIIECIOBAHUS
B BU/JIE HAYYHOI'O OTYETa, CTaThHU WU JAOKJIAJa;

ymemsy:

— CaMOCTOSITEIbHO BBISBIISITH NMEPCHEKTUBHBIE HANPABJICHUS HAYYHBIX HCCIIEIOBAaHUM,
00OCHOBBIBaTh AaKTyaJbHOCTb, TEOPETHUECKYI0 M MPAKTUYECKYI0 3HAYUMOCTh MPOOJIEMBI,
MPOBOANWTH JKCIEPUMEHTAIbHBIE HCCICNOBAHUS, aHAIM3UPOBATh W  HHTEPIPETUPOBATH
MOJIy4YEHHBIE PE3YJIbTATHI;

— OCYILECTBJIAATh MOHUCK, 00pabOTKYy M aHaIN3 HAYYHO-TEXHUYECKOH HMH(pOpManMU 1O
TEMe BBITIOJHSIEMOHN pabOThI, B TOM YKCJIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, OpraHM30BBIBATH MPOBEACHNUE SKCIIEPUMEHTOB
U UCTIBITaHU, TPOBOAUTH UX 00PaOOTKY M aHAIM3UPOBATh PE3YNIbTATHI;

enademy:

— METOJIOJIOTUE W METOAUKOW TMPOBEICHHUS HAYYHBIX HCCIICIOBAaHUN; HaBBIKAMH
CaMOCTOSITEIbHOW HayYHOU U UCCIIEA0BATEIIbCKOM paboTHI;

— HaBbIKaMH PabOTHl B KOJJICKTHBE, TUIAHUPOBATh U OPTaHU30BHIBATH KOJJICKTUBHEIC
HAy4YHBIC HCCJICIOBAHUS, OBJIAJIEBaTh COBPEMEHHBIMH METOJaMH WCCIEAOBAaHUS M aHaIn3a
MOCTaBJICHHBIX TTPOOJIEM,

169



— CIOCOOHOCTBIO pelIaTh TOCTaBICHHBIC 3aJauyd, HCIONB3ysS YMCHHS W HABBIKH B
OpraHHu3ali HAyYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.

3. Kparkoe coaep:xkaHue TrocyJapCcTBEHHOHl WTOroBOil aTTeCTANMU. 3aAIUTHI
BBIIMYCKHOW KBAJM(PUKALMOHHON PadOThI, BKJIOYasi MOAT0OTOBKY K Mpolueaype 3aliuThl U
NpoueAypY 3aIUTHI.

locynapcTBeHHass WTOrOBasi aTTeCTAalMs. 3allUTa BBITYCKHOW KBAIM(PUKAIIMOHHON
paboThl, BKIIIOYAsh MOJITOTOBKY K TMPOIEAYpe 3alUThl U MPOIEAYPY 3allUThl MPOXOAWT B 8
cemecTpe Ha 0a3e 3HAHUM, YMEHHIl M HaBBIKOB, IMOJYYEHHBIX CTYACHTAMH HpPHU H3YHYECHUU
mucuuruive HarpasieHus 22.03.01 ¥artepuanoBeneHue U TEXHOJIOTHHM MaTepHaIoB» Mpoduib
NOArOTOBKU «MaTrepuanoBeieHHe M TEXHOJOTMM HAaHOMAaTepUAJIOB M HAHOCHCTEM» U
MPOXOXKACHUS MTPAKTHUK.

l'ocynapcTBeHHass WTOrOBasi aTTeCTAalMs. 3alluTa BBITYCKHOW KBAIM(PUKAIIMOHHON
paboThl, BKJIIOYAs IMOATOTOBKY K MPOLEAypEe 3alUThl U TMPOIEAYPY 3aLIUTHI MPOBOTUTCS
rOCyIapCTBEHHOW 3K3aMEHAIIMOHHON KOMHUCCHUEH.

KonTponb ypoBHS chHOpMHUPOBAHHOCTH KOMITETEHIIMH OOydYaOUUXcsl, MPUOOPETCHHBIX
npu ocBoeHun OOII, ocymecTBisieTcs TyTeM MPOBEICHHUS  3alUThl  BBITYCKHOM
kBanupukanronHoi padotsl (BKP) n mpucBoeHns kBamupukanum «OaKaiaBp».

4., OO0beM TrOCYIapCTBEHHOH WTOrOBOH AaTTeCcTAUMU. 3allUThl BbIMYCKHOM
KBAJIN(PUKAIMOHHOH PadoThl, BKJIKYAsA MOATOTOBKY K Mpoleaype 3alMThI U NPouexypy
3alIUTHI.

[Iporpamma oTHOCHTCS K 0a30BOM 4acTH ydeOHOTo IuiaHa, K 010Ky «l ocymapcTBeHHas
utorosas arrecranus» (b3) u paccuntaHa Ha cocpenOTOUCHHOE MPOXOXKIAcHUE B 8 cemectpe (4
Kypc) oOyuenus B oobeme 324 u (9,0 3ET). Ilporpamma mpezmonaraer, 4to 0OydaroIInecs
UMEIOT TEOPETUYECKYI0 M TPAKTHYECKYI0 TOJATOTOBKY B O0JIACTH MATEPUAIIOBEACHHS U
TEXHOJIOTUM HAHOMATepUaIOB U HAHOCHCTEM.

o B 3aueTHBIX B akanewm.

Bunpr yue6HOM paboThI

eIMHUIIAX qacax
Oo6mas Tpynoemkoctb 'MA no yueoHOMYy miiany 9,0 324
KonrakThas padora (KP): - -
CamocrosiTesbHas padora (CP): 9,0 324
KonTakTHas paboTa —UTOTOBast aTTeCTAIUs 90 0,67
Breimonaenue, Hanmcanue u opopmiiernne BKP ’ 323,33
Bua konTpoJs: 3amura BKP

Bunpr yue6HOM paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX Jacax
Oo6mas Tpynoemkoctb 'MA no yueoHOMYy miiany 9,0 243
KonrakThas padora (KP): - -
CamocrosiTesbHas padora (CP): 9,0 243
KonTakTHas paboTa —MTOTOBast aTTeCTAIUs 90 0,5
Breimonaenue, Hanmcanue u opopmiiernne BKP ’ 242.,5
Bua konTpous: 3amurTa BKP

4.7.®aKkyIbTATUBBI

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
IMepeBoa HayuHo-TexHHYecKoit tuTeparypnl (PT/.B.01)
1. Heap AMCHMILIMHBI — TpUOOpETEeHNE 00yYaAOIUMUCS 00IIel, KOMMYHHUKATUBHON U
npo)eCCHOHAIBHOW KOMIIETEHIINH, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
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MOJTOTOBKH TO3BOJISIET BBITIONHATH pPa3IMYHbIe BUIBI MPO(EeCcCHOHAEHO OPHUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOU JEATEIIbHOCTH.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadams cnenyrommmu o6mmekyasTypabiMu (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOH M TMHCHbMEHHON (opMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaxX JUIA pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIaTh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MATCHTOBAHHUIO,
oopmienuto noy-xay (ITK-2);

3Hamy:

- OCHOBHBIE CTIOCOOBI TOCTHKEHUSI YKBUBAJIEHTHOCTHU B TIEPEBOJIE;

- OCHOBHBIE TIPUEMBI NIEPEBO/IA,;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH SI3bIKa KaK CHCTEMBI,

- JIOCTaTOYHOE [UIsl BBHIMOJHEHHS TIEpPeBOJa KOJIMYECTBO JIGKCHUECKHX CIUHMII,
(b pa3eoa0ru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX PEaNHii;

ymemsy:

- IPUMEHATH OCHOBHBIE TIPUEMBI NIEPEBO/IA;

- OCYHIECTBJIATH MUCHBMEHHBIM TIEPEBOJ] C COOJIOJCHHEM HOPM JIEKCHYECKOH
SKBUBAJIEHTHOCTH, COOIIOCHUEM IPaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIIUCTUYECKUX HOPM;

- 0OPMJISITH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITH MEPEBOJ C COONIOJCHHEM HOPM JIEKCMYECKONW SKBUBAJIEHTHOCTH,
COOIOZICHHEM TPaMMAaTHYECKUX, CHHTAKCUYECKUX U CTUIUCTHYECKUX HOPM TEKCTa MepeBoja U
TEMIOPATbHBIX XapaKTEPUCTUK UCXOIHOTO TEKCTA,

enademy.

- METOJMKOW MpearnepeBOIYECKOro aHaiu3a TEeKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSATHIO UCXOJTHOTO BBICKA3bIBAHUS;

- METOAMKOM MOJArOTOBKM K BBIMOJIHEHHUIO NEPEBOJAA, BKIIOYAs MOUCK MH(POpMAIUU B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBAMHM CHCTEMBbI COKPAILIEHHOW MePeBOYECKON 3aMKCy TPU BHITIOJHEHUH TIEPEBO/IA,

- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEHUAIIBHOCTH,

- OCHOBaMHU pedepUpOBaHUS U aHHOTUPOBAHUS JIUTEPATYPHI 110 CHELIMATLHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Beenenue. Ilpenmer m ponbs mepeBoja B COBPEeMEHHOM oOImIecTBe. Pa3znuyHbie BUIBI
nepeBoja. 3a/1auyu ¥ MECTO Kypca B MOATOTOBKE OakaaBpa TEXHUKU U TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue mopsiika CIOB B AHIVIMHCKOM M PYCCKOM IpeanokeHusx. llepeBon
IIPOCTOTO NMOBECTBOBATENHHOTO MPEJIOKEHUS HACTOSIEr0, OyAyIIEero U MPOLIeIIero BpeMEHH.

OcoOeHHOCTH TIEpeBOAA BOMPOCUTEIBHBIX W  OTPHUIATETBHBIX MPEAJIOKCHUN B
pa3IUYHBIX BpEMEHaX.

1.2.TlepeBox npemnoxenuii Bo Bpemenax Indefinite, Continuousirenue u nepeo mo
Teme "Xumus'.

Monynsb 2.

2.1.TlepeBon npemioxkennii Bo Bpemenax rpymm Perfect, Perfect

Continuous  YTBepIUTEIbHBIC, BONPOCUTEIBHBIE W  OTpUIATENbHBIE  (HOpPMBI).
OcoOenHocTH yOTpeOIeH s BCTIOMOTaTeIbHBIX IJ1aroJoB.

2.2 TlepeBonm cTpajgaTeNbHOrO 3anora. TpymHbIe CIydaW IEpEeBOJAa CTPANaTEIbHOTO
3ajora.
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UreHune u nepeBos TEKCTOB 0 TeMe "Hayka n HaydHble METOIbI . AKTUBU3ALMS JIEKCUKH

IPOYNUTAHHBIX TEKCTOB.
2.3.1lepeBof MPUIATOYHBIX MPEIOKEHUM.

ITpunarounslie noexanue.

IIpunaTouHble CKa3yeMsble.

ITpunarounble onpenenuTenbHbIE.

[Tpunatounbie 0OCTOATENLCTBEHHBIE, TPUIATOUYHBIEC JOOIHUTEIbHEIE.

2.4. Tunsl yCIOBHBIX NPEJIOKEHUM, TTPaBUJIa 1 0OCOOCHHOCTH MX TEPEBO/IA.

[IpakTuka mepeBoja Ha HpUMEpax TEKCTOB o Xumuu, J.U. Menoeneege, nayke u
MEeXHON02UU.

2.5. TlepeBon mpeAsioKEeHUH € Y4eTOM IMpaBHJa corjacoBaHus BpemeH. llpsmas u
KOCBEHHas peb.

2.6.PaznuuHble BapuaHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIOKEHUH.

2.7.MoJnanbHbI€ Taroiabl 1 0COOCHHOCTH UX MEepeBo/a.

Pa3BuTHe HaBbIKOB nIepeBoAa 1o TeMe "Hayka 3aBTpaiiHero nHs'".

2.8.CrnennanbHas TepMuHoIorus mo reme "Jlabopatopus”.

2.9. Cokpamenusi. OcOOEHHOCTH UX MepeBojia. Pa3BruTre HaBBIKOB MEPEBOIA HA IPUMEPE
TEKCTOB 1o TeMe "Jlaboparopusi, ©3BMEPEHUS B XUMHUH .

Monyis 3.

3.1.Henuunsie ¢popMsI Ti1arosa.

Wudunutus (HeompeneneHHas ¢opma riaroia). Pons MHOUHUTHBA B MPEUIOKCHUU W
BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpyacTus u repyHaui.

3.2. InpuHUTHBHBIE 0OOPOTHI.

O6opoT gomonHeHWE ¢ WHPUHUTHBOM. BapuaHTBI TiepeBoJa Ha PYCCKHUHM  S3BIK.

TepmuHnosorus no reme "CoBpEMEHHBIE TEXHOJIOTUH .
3.3. O6opoTt noasexariee ¢ ”HPUHUTUBOM. PazimuHbie BapraHThI TIEPEBO/IA.

Tepmunosorus no reMe "Hanomatepuansl”.

3.4.TlepeBo1 MpUYIACTHBIX 0OOPOTOB.

AGcomoTHbIN puyacTHEI OG0POT U BapUaHTHI IEPEBO/IA.

Pa3Butne HaBbIKOB MepeBoa Mo Teme "HanomaTepuanisl'.

4. 00beM y4eOHOH JUCHHILIMHBI

B 3auernbix | B akanem.
Bunbt yueOHO# paboThI €IUHUIaX Jacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHYy 4,0 144
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 1,78 64
Jlexruu (JIek) - -
[Mpaktuyeckue 3ausatus (I13) 1,78 64
CamocrosiTesbHas padora (CP): 2,22 80
KoHTtakTHas camocTosTenbHas pabora 299 0,4
CaMOCTOATEIbHOE N3YUYEHHE PA3eJIOB TUCLIUIIINHBI ' 79,6
Bua konTposs:
3auer - \ -
B ToM 4mnciie o cemecTpam:
3 cemecTp
B 3auernrix | B akanem.

Bunpr yue6HOM paboThI eIUHUIAX Jacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KonrakTHasi pa6oTa —ayuTOPHBIE 3aHATHSI: 0,89 32
Jlexiu (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
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KonTakTHas camocTositenbHas padota

CaMOCTOSTEIIFHOE HU3YUCHUC Pa3aCJIOB JUCHUITIIMHBI

1,11

0,2

39,8

Bua konTposs:

3auer - -
4 cemecTp

B 3auernrix | B akanem.
Bunpr yueOHOM paboThI eAMHULAX yacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KoHTakTHas pa6oTa —ayIMTOPHbIE 3aHATHSA: 0,89 32
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
KonTakTHas camoctositennbHas paboTa 111 0,2
CaMoCTOsITeTbHOE N3YYCHHE PA3/IeNIOB JUCITUTIIMHBI ’ 39,8

Bua konTposs:

3auer - -

B 3audernnix | B actpoH.
Bunbr yue6HOM paboThI eANHULIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 1,78 48
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 1,78 48
CamocrosiTesbHas padora (CP): 2,22 60
KonTakTHas camocTositenbHas paboTa 299 0,3
CaMoCTOsTeTbHOE N3YYCHHE PA3/IeNIOB JUCITUTIIMHBI ' 59,7

Bua koHTpOJIA:

3auer - -
B ToM 4mnciie o cemecTpam:
3 cemecTp

B 3auerHbix | B acTpon.
Bunbt yueOHO paboOThI €IUHUIaX Jacax
OO0uIast TPy10eMKOCTh JHCHHMILUIMHBI 10 Y4eOHOMY IUIAHY 2,0 54
KonTakTHas padoTa —ayauTOpPHbIE 3aHATHS: 0,89 24
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 24
CamocrosiTesibHas padora (CP): 1,11 30
KoHTtakTHas camocTosTenbHas pabora 111 0,15
CaMOCTOATEIbHOE N3YUEHHE PA3EIIOB JUCLIUIIINHBI ' 29,85

Bua konTposs:

3auer - -
4 cemecTp

B 3auernnix | B actpoH.
Bunpr yue6HOM paboThI eANHULIAX yacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 0,89 24
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
KonTakTHas camocTosiTenbHas paboTa 1,11 0,15
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CaMoCTOsTeTbHOE N3YUYCHHE PA3/IeNIOB JUCITUTITMHBI \ 29,85

Bua koHTpOJIA:

3auver - \ -

AHHOTanus padoyeil NPOrpaMmMbl JTUCUUIIIIMHBI
I'paxknanckasi 3ammTa B upe3Bbiuaiinbix curyanusx (@T/[.B.02)

1. Henp AMCHUILUIMHBI - TIOATOTOBUTH CTYJEHTAa K OCMBICICHHBIM MPAKTUYECKUM
NEUCTBUSAM 1O OOECMEYCHHIO CBOCH OE30MacHOCTH W 3allUThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BhIYAITHON CUTYyallMH PUPOIHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapaKTepa.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyalUIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadams cnenyromumu o6mmekyasTypabiMu (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

TOTOBHOCTBIO TIOJB30BAaThCS OCHOBHBIMH METOJAMH 3allUThl POU3BOJCTBEHHOTO
MepcoHalla M HACEJICHWs] OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpo(d, CTUXUIHBIX
oencreuii (OK-9);

TOTOBHOCTBIO Pa0OTaTh Ha OOOpPYIOBaHMM B COOTBETCTBUU C MpPaBUIAMH TEXHUKH
0€30MMacHOCTH, MPOU3BOJICTBEHHON CaHUTAPUH, TTOKAPHON 0€30MaCHOCTH U HOPM OXpaHbI TPyia
(MK-12);

3Hamb.

- XapakTepUCTUKH TNPUPOIHBIX OEICTBUM, TEXHOTEHHBIX aBapuil M  KaracTpod Ha
paaMalMOHHO, XUMHYECKH U OMOJIOTUYECKHU OMACHBIX 00BEKTaX, Mmopakaronme GakTophbl APYrux
ONaCHOCTEM;

- OCHOBBI BO3JICHCTBHS ONACHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTyallMi Ha YeloBEeKa W
MPUPOJIHYIO CPEy, AOMYCTUMBIE MPeAeSIbHbIE KPUTEPUH HETaTUBHOTO BO3JICHCTBUS,

- Mepbl 0e30macHOro MOBEICHHS MPH MpeObIBAaHWU B paifoHax (30HaX) IMOXKAapoB,
PaAMOAaKTUBHOIO, XUMHUYECKOIO U OMOJIOTHYECKOro 3arpsi3HEHUS,

- cnocoObl W CpelNcTBa 3alllUThl YETOBEKa OT BO3ACUCTBHS TOpaKaMUX (aKTOPOB
Ype3BhIYAITHBIX CUTYAIUil MPUPOJHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

ymemb:

- HWCIIOJIb30BAaTh  CPEACTBA 3alUThl OPraHOB JBIXaHUS W KOXH, MEIULUHCKUE s
CaMO3AaIlUThl U OKA3aHUS TOMOIIH IPYTHM JOJISIM;

- NPUMEHATh MEpPBUYHBIC CPEACTBA MOXKAPOTYIIEHUS MJS JIOKAIW3AllMM U TYIIECHUS
10Kapa, BO3HUKIIETo B ayauTopuu (laboparopum);

- OKa3bIBaTh cebe M JPYrHMM MOCTPAAABIINM MEIULIUHCKYIO IIOMOILb C UCIOJIb30BAHUEM
TaOENbHBIX U TOJPYYHBIX METUITUHCKUAX CPEICTB.

enadems:

- npuéMaMu TPOBEACHUS YAaCTHUYHOW CaHUTApHOW OOpabOTKM NMpH BBHIXOAE W3 pailoHa
(30HBI) paIMOAKTUBHOIO, XMMHUYECKOTO ¥ OHOJOTHYCCKOTO 3arpsa3HeHus (3apakeHus);

-- Coco0aMu 1 TEXHOJIOTHSIMY 3aIIUTHI B YPE3BBIUANHBIX CUTYAIUIX.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

1. OmacHoctu mnpupoaHoro xapakrepa. CTuxuiiHple O€ICTBUS, SBICHHUS MPUPOJIBI
pa3pyLIUTENbHON CHIIBI - 3eMJIETPSICEHUs, HAaBOJAHEHMUSI, CEJeBbIe MOTOKM, OMOJI3HU, CHEKHBIE
3aHOCHI, U3BEPKECHHE BYJIKAHOB, 00OBAJIbI, 3aCYXH, yparanel, OypH, MOXKaphl.

2. OmacHOCTH TEXHOTEHHOro Xapakrepa. ABapuu W KaracTpodbl Ha paaualOHHO
OIMAaCHOM OOBEKTe, XUMHYECKH OIMAacHOM OOBEKTe, OMOJIOTMYECKH OIMAacHOM OOBEKTE, Ha
TpaHcropTe  (KENE3HOJAOPOKHOM,  aBTOMOOWJIBHOM,  pPEYHOM,  aBHAIIMOHHOM),  Ha
TUAPOCOOPYKEHUSX; HA KOMMYHAJIBHBIX CUCTEMaX KU3HE0OeCIeUeHHUS.

3. OnacHocTu BOEHHOTO Xxapaktepa. lIpuMeHeHue OpyXHs MacCOBOTO MOpa)KeHUs
(amepHOrO, XMMHYECKOTO, OHMOJIOTMYECKOTr0), OOBIYHBIX CPEIACTB C  3aKHUraTeIbHBIM
HAINlOJJHEHUEM, HOBBIX BHUJOB OPYXHS. 30HBI 3apak€HUS OT CPEICTB MOPAKEHUS U HX
BO3/ICHICTBUE HA HACEIICHNE U OKPYKAIOIIYIO TIPUPOTHYIO CPENY.
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4. TloxapHast 0€30MACHOCTh — COCTOSHUE 3allUIICHHOCTH HACEICHUs, HMYIIECTBA,
obIrrecTBa W TroCygapcTBa OT TMOXapoB. I[lokapHas OMAacHOCTh (MPHUYMHBI BO3HUKHOBCHHS
NOXapOB B 3/aHUSX, JICCHBIC IMOKaphl). Jlokanu3auus M TylieHHe moxkapoB. [Ipocreiiiue
TEeXHUYECKHe cpeacTBa moxkaporymenus (oruerymmrenu OIT -8, OY-2) u npaBuia moib30BaHMsI
HMH.

5. Komruiekc MeponpusTuii rpaskIaHCKOM 3aIlUThl HACEICHHUS.

Omnosemienne 1 MHPOPMHUPOBAHUE HaceleHHS 00 omacHocTd. [IpuHsTHE HaceneHueM
curHanoB omnosenicHus («Buumanwe Bcem!», «BosgymHas TpeBora», «PaguannoHHAs
OMAacHOCTL», «XUMHUYecKas TpeBora», «JTOO OMACHOCTH») M TMOPSIOK JCHUCTBHUS 1O HUM.
DBakyalusi HaceJIeHHsi W3 30HbI omacHOCTH. CrocoObl dBakyalMi ODKCTpPEHHas JBaKyarfus
CTYJICHTOB U3 ayJJUTOPUH MPU BOZHUKHOBEHHUU TOXKAapa.

CpencTBa MHAMBHIYaIbHOM 3amuTel opranoB aeixanus (['T1-7, I'TI-7B, TTI-9, P-2, V-
2K, PITA-1, PIII-67M, PY-60M, «@Denukc», I'JI3K, AL, AI1I-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KIX-4M, KUX-5M) uenoBeka. MeauIIMHCKHE CPEICTBA 3AIIUTHI .

CpencrBa KOJJIEKTUBHOM 3amuThl HaceineHus. Ha3Hauenue, 3amiuTHbIE CBOMCTBA
yoexuml. I[IporuBopamuarnuonnsie ykpeitusi ([IPY, moa3emHbie memiexogHble  MEPEXOJIbl,
3arTyOJICHHBIC CTaHIMM  METPOIOJMTEHA), MPOCTCHIINEe YKPbITHS  (TpaHIIeH, OKOIIbI,
nepekprIThie menn). [IpaBuiia 3aHsaTHs yOSKHUIIIA.

6. OxazaHue mepBOM MEAUIIMHCKOW IMOMOIIM IPHU OXKOTaX, PAHCHUSAX, 3aPAKCHUSIX.
[IpoBeneHNEe YaCTUYHOW CAHWTAPHON OOPAaOOTKHM KOXKHBIX IMOKPOBOB YEJIOBEKA MPHU BBIXOJE U3
30H PaJMOAKTHBHOTO, XMMHUYECKOTO M OHOJIOTMYECKOrO 3apa)keHus (3arps3HCHUs), U3 30H
MOXapOB.

7. JIuxkBuaauus mMocjaeACTBUN 4pe3BbIUaHON cuTyauuu. PanuanvoHHas U XUMUYecKas
pasBefika odara MmopakeHus (3apakeHus). ABapuiiHO-criacarelibHble paboThl. CreruaabHast
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (Ie3aKkTWBaIUs, Jerasanus, Ie3uH(CKIHs,
JIC3UHCEKIINS).

8. DkcTpeHHas »9Bakyallss W3 ayauTopuu (j1abopatopuu) B YCIOBHSIX IOXKapa,
paauanuoOHHOTO, XUMHUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUs] TEPPUTOPHH C MCTIOIb30BaHUEM
npocteimx cpencts 3amuThl («Denuke», 13K, npotusorasa I'TI-7 ¢ JII1I'-3).

4. 00beM y4eOHOH JUCIUIIMHBI

B 3auernbix | B akanem.
Bunbt yueOHO# paboThI €IUHUIaX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 1,0 36
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 0,44 16
Jlexruu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) - -
CamocrosiTesbHas padora (CP): 0,56 20
KoHTtakTHas camocTosTenbHas pabora 056 0,2
CaMOCTOATEIbHOE N3YUYEHHE PA3eJIOB TUCLIUIIINHBI ' 19,8

Bua konTposs:

3auer - \ -

B 3audernsix | B actpoH.
Bunpr yue6HOM paboThI eIUHUIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 1,0 27
KonrakTHasi pa6oTa —ayJuTOpPHBIE 3aHATHSI: 0,44 12
Jexmuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus ([13) - -
CamocrosiTesbHas padora (CP): 0,56 15
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KoHTtakTHas camocTosTenbHas pabora 0,15

0,56

CaMOCTOATEIbHOE N3YUEHHE PA3eJIOB TUCLIUIIINHBI 14,85

Bua konTposs:

3auer - | -

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«BBenenue B matematuky» (@T.B.03)

1. Heab pucuuniuHbl - popMupoBaHue y 6akanaBpa 0a30BbIX MATEMAaTHYECKUX 3HAHUM,
HEOOXOMUMBIX I JANbHEHUINEro W3Y4YeHHs pa3JIelioB BBICIICH MaTeMaTUKH. A Takxke, A
U3YYEHHU psia 00LeHAYYHBIX AUCUUIUIMH U JUCIUILINH MPOPECCHOHANIBHOIO IIUKJIA.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyaluIWiicsi MO mporpamme
0akaJlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansubiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

- TOTOBHOCTBIO MPUMEHATH (DYHIaMEHTATbHBIE MaTEMAaTHUYECKHE, €CTECTBEHHOHAYYHBIE
¥ 00LIenH)XEHEPHBIC 3HaHUA B podeccnonanbHol nestenpHoctu (OI1K-3);

- CHOCOOHOCTBIO HCHOJB30BaTh B HCCIEJOBAHMSIX M pacueTax 3HaHUS O METoAax
UCCJIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
bu3nyecKuXx M XMMHUYECKHUX IMpoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX MOJyYEHHUH,
obpabotke u moaudukanuu (I1K-4);

3Hamy:

-OCHOBHBIC METOJIbI MCCJICIOBAHMS JJIEMEHTAPHBIX (YHKIIMH, UX CBONCTBA U TpaduKH,
TOXKJIECTBEHHbIE MpPEeoOpa3oBaHUs alredpanyeckKux M TPUTOHOMETPHUUECKHUX BbIPaXKECHHUIA,
CIocOObI pelIeHrs YpaBHEHUI U HEPaBeHCTB, 3JIEMEHTHI TEOPUU YKCEN, BKIIIOYasi KOMIIJIEKCHBIE
4YHUClla, U TEOPUU MHOMKECTB, OCHOBBI AHAIUTUYECKOM TI€OMETPHUM, BEKTOPHOM W JIMHEHHOU
anreopsl;

ymemsy:

-npuoOpeTaTh ~ HOBBbIE  MaTeMaTHYeCKHE  3HAHUS,  HUCIOJb3YS  COBPEMEHHbIE
oOpa3oBaTenbHble M WH(GOPMAIMOHHBIE TEXHOJOTHH, COCTaBISATh MaTEeMATHUYECKHE MOICIH
TUIOBBIX 3aJa4 M HAXOAWUTh CIOCOOBI MX pEHICHUN; YMETh MEPEeBOJUTh Ha MaTeMaTHYeCKUN
SI3BIK TIPOCTEHINME MPOOJIEMBI, MMOCTABICHHBIE B TEPMUHAX JAPYTUX MPEAMETHBIX 00lacTel, u
UCIIOJIb30BaTh IPEBOCXOJICTBA 3TOM 1nepedOpMyIUPOBKHU AJIS UX PEIICHUS,

enaoemy:

-MaTeMaTU4YeCKOW JIOTHKOM, pa3BUTHIMH Yy4e€OHBIMH HaBbIKAMH W TOTOBHOCTBIO K
MPOJOHKCHUIO 00pa3oBaHMsI, YMEHHEM YUTAaTh M aHAIM3HPOBATH YUYEOHYI0O MATEeMATHUYECKYIO
JUTEpaTypy, NEPBUUYHBIMU HaBBIKAMH M METO/IaMU PEIICHUs MaTeMaTHUECKHUX 3a]a4 JUCIUIUINH
po(heCCHOHANFHOTO IUKJIA U IUCIUTUINH NMPOQIILHON HAIPaBICHHOCTH.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI
Beenenmue.

[Ipeamer u Meroasl mMaTeMaTHkH. ONHCAaHWE OCHOBHBIX pPa3JeloB Kypca. TpeGoBaHus mpu
M3Yy4YEHUU Kypca.

Monyas 1.

DJieMeHThI TEOPUH 4YKceJl U Teopuu MHOKecTB. [leiicTBust Hag MHOrowieHaMu. OCHOBHbIE
THNBI YPAaBHEHU W HEPABEHCTB, MeTOAbI UX pemeHusi. Ywucna (esnbie, oTpULATEIbHBIE,
BCIICCTBCHHBIC). AOCOJIOTHAs BEIWYMHA JCHCTBUTEIBHOTO 4YKciaa. KOMILICKCHBIE 4YHCTIA.
Onepanuyu Hajg HUMH. MHo)ecTBa W OIepaluyd HaJ HUMH. OJIEMEHThl MHOKECTBa,
noaMHokecTBa. Yucnosble MHOKecTBa. Dopmyinsl Myaspa u Ditniepa. M3Bineuenue KopHs N-oi
CTENEeHH W3 KOMILJIEKCHOTO 4ucia. PernieHue ypaBHEHUN KBaJIpaTHBIX U BBICIIUX MOPSJIKOB.
PanmonanbHas npoOb. OcHOBHas TeopeMa anreOpbl. TpUTOHOMETpUYECKHE YypaBHEHUS U
HepaBeHCTBa. Jlorapudmuyeckue ypaBHeHHMs W HepaBeHCTBa. [lokazarenbHble ypaBHEHHS U
HepaBeHCTBa. PellleHne ypaBHEHU U HEPABEHCTB CMEIIAHHOTO THUIIA.
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Monayas 2.
®yuknuu U ux cpoiictBa. Ilpocreiimme 3jemenTapubie pyHkuunu. HekoTropbie BONpochI
IVIAHUMETPHUH U CTePeOMeTPHU. AHATUTHYECKAS] TeOMeTPHS.
[Tonstus ¢yakuuu. HcecnemoBanme ¢ynkmuu. CrnocoOwsl 3amanus ¢GyHknwmii. OOpaTHBIC
¢yukuuu. CBoiicTBa 3JIEMCHTApPHBIX (YHKIMHA.  (THHCHHBIC, KBaJIpaTUYHbBIC, CTCIICHHBIC,
NOKa3aTelbHbIe, JIOrapu(pMUUECKUe, TPUTOHOMETPHUUECKHE W JApYrue). MeToa KOOpIMHAT Ha
mIockocTH. JlekapToBa MpsMOYTojibHAas CUCTEMa KOOPJWHAT, MOJSpHas CUCTEMa KOOPAMHAT.
PaccTosnue mexay nByMs Toukamu. JleneHre oTpeska momnoiaM. YTrodl Mexay ABYMs PSIMbIMU
Ha MJIOCKOCTH. Y CIIOBUSI NapaIeIbHOCTU U MEPIIEHIUKYISIPHOCTH MPSIMBIX. Y paBHEHUS MPAMON
JIMHHUH Ha IJIOCKOCTH: 00IIee, C YIIIOBBIM KO3()PUIIMEHTOM, MPOXOAsIIel yepe3 JaHHYIO0 TOUKY B
3a/IaHHOM HAIPAaBJIEHUH, MPOXOAIIEH 4Yepe3 JIBe JaHHbIE TOUYKH. PaccTostHue OT TOYKU [0
npsimoii. KpuBeie BTOporo mopsiaka. KaHoHwdeckue ypaBHEHUS W TpadUKU OKPYKHOCTH,
3IUIMIICA, TUTIEPOOITBI, TapadoIIbl.
Monyas 3.BekTopHas ajareopa.
Bekropsl. Moayns BekTopa. OpTbl, Hampapisiollie KOCHMHYCHl. Ornepanuy HaJl BEKTOPaMH.
CkanspHoe TMpOW3BEACHUE JABYX BEKTOPOB. BekTopHoe mpou3BeleHHE JBYX BEKTOpPOB.
CMmenianHoe TPOU3BEAEHUE TpeX BEKTOPOB. DU3NUECKOE U TEOMETPUUECKOE MPUIIOKEHUE
BEKTOPHBIX POU3BEACHUA.
Mopnyas 4.J/Iuneiinas ajareopa.
Martpuiel. Oneparuu HaJl MaTpHUIlAMHU. DJIEMEHTApHbBIE MPeoOpa3oBaHUS CTPOK MAaTPHIBI.
[IpuBenenue MaTpuipl K cTyneH4aToMy BUAy W Buay ['aycca. Panr marpunsl. OnpenenuTenb
MaTpHIlbl U ero cBoicTBa. OOpaTHas Marpuia. PemeHue cucreM JUHEHHBIX alreOpandecKux
ypaBHeHMid (C TIOMOIIBIO OOpaTHOM MaTpuiel, MeTogoM [aycca, wmeromom Kpamepa).
[IpencraBieHne O JUHEHHBIX BEKTOPHBIX MpocTpaHcTBax. (CoOOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIC 3HAUCHUS] MATPUIIHI.

4. 00beM y4eOHOH JUCHHIINHBI

B s3auernrix | B akanem.

Bunbr yue6HOM paboThI eIUHUIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
KoHTakTHas pa6oTa —ayIMTOPHbIE 3aHATHSA: 0,89 32
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesibHas padora (CP): 1,11 40
KonTakTHas camoctosiTenbHas paboTa 111 0,2
CaMoCTOsTeTbHOE N3YUYCHHE PA3/ICIIOB UCITUTIIMHBI ’ 39,8

Bua konTposs:

3auer - | -

B 3auernnix | B actpoH.
Bunpr yue6HOM paboTh eIUHUIAX Jacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonrakTHasi pa6oTa —ayJuTOPHBIE 3aHATHSI: 0,89 24
Jextuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 0,44 12
CamocrosiTesbHas padora (CP): 1,11 30
KonTakTHas camoctosiTenibHas paboTa 0,15

1,11
CaMoCTOsTeTbHOE N3YUYCHHE PA3/ICIOB JUCITUTIIMHBI 29,85

Bua koHTpOJIA:

3auer - \ -
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5. TPEBOBAHMUS K YCJIOBUSAM PEAJIM3ALINU ITPOI'PAMMbI BAKAJIABPUATA

5.1. TpeGoBaHusi K KaApoBOMY 00eCIeYeHH IO

KanpoBoe obGecrieuenne mporpaMmmsel 0akajiaBpuata cooTBeTCTBYET TpeboBanusm OI'OC:

— peanu3anus MporpaMmbl OakajaBpuara 00ECIeUMBACTCS PYKOBOISAIIMMU U HAy4YHO-
NeAarorndyeckuMu  pabOTHUKaMH YHUBEPCUTETa, a TakkKe JHMIaMH, TPUBIECKAEMbIMH K
peanu3any MpOrpaMMbl OakanaBpuaTa Ha YCJIOBHUAX TIPaKJAaHCKO-TIPABOBOTO JOTOBOPA,
KBaJIM(DUKAIIHS KOTOPBIX COOTBETCTBYET KBaJIU(PUKAITMOHHBIM XapaKTepUCTHKAM,
YCTAHOBJICHHBIM B EJMHOM KBaTM(HUKAIIMOHHOM CIPAaBOYHUKE IOJDKHOCTEH PYKOBOIUTENEH,
CHEIHMAIUCTOB U CiIyXamux, pasznen «KBanudukanmoHHbE XapaKTEPUCTUKH JIOJKHOCTEH
pyKOBOIUTENEH W CHENMAIMCTOB BBICHIETO NPO(ECCHOHATBHOTO M JONOJHHUTEIHHOTO
npodeccuoHaIbHOTO o0pa3oBaHUs», YTBEPKACHHOM MIPUKA30M MunucrepcTBa
3/IpaBOOXpaHeHMs] M couuanbHoro passutusi Poccuiickoit ®eneparuu ot 11 suBaps 2011r.
Ne 1u (3apeructpupoBan B MunuctepcTBe octuin Poccuiickoit ®enepanuun 23 mapra 2011r.,
Ne 20237)u npodeccnoHabHBIME CTaHIAPTaMU (IIPU HAIWYHK);

- JIONS.  IITAaTHBIX HAYYHO-TICNArOTHUeCKHX pabOTHUKOB (B MPUBEICHHBIX K
IIC/TOYMCIIEHHBIM 3HAYEHUSAM CTaBOK) cocTaBiisieT Oosee 50 mporieHTOB OT 0O0IIero KoJIM4yecTBa
HAYYHO-TIEJIAarOTHYECKUX paOOTHUKOB YHUBEPCUTETA;

- JIOJISl HAyYHO-TIEIarOTHYeCKUX paOOTHUKOB (B MPHUBEACHHBIX K IEIOYHCICHHBIM
3HAYEHUSAM CTAaBOK), MMEIOIIMX YYEHYIO CTEleHb M (MJIM) y4eHOe 3BaHHWEe, B OOINEM YHCIIe
HAYYHO-TIEZIArOTHYECKUX PAOOTHUKOB, PEATM3YIOUIMX MporpaMMmMy OakajaBpuaTa COCTaBIISET
6osee SO PoOIICHTOB;

- Jloyiss Hay4HO-TIEAArornyeckux paOOTHUKOB (B MPUBEICHHBIX K IETOYHCICHHBIM
3HAQYEHHSIM CTaBOK), MMEIOMIMX O0pa3oBaHKE, COOTBETCTBYIOIIEE MPOQUIII0 IMPEernogaBaeMoin
JMCIUILTHHBL (MOIYJIsT), B OOIIEM YHCIIe HAyIHO-TIEarOTHYECKUX PaOOTHHKOB, PEATH3YIOMIHX
nporpamMMmy OakanaBpHuara, cocTaBisieT He MeHee 70 mpoLeHTOB.

- JIOJISl HAYYHO-TIEIarOTHYeCKUX PaOOTHUKOB (B MPHUBEACHHBIX K IEIOYHCICHHBIM
3HAQUCHHMSIM CTaBOK) M3 4YHCJIa PYKOBOIUTEJICH M PAOOTHUKOB OpTraHU3alMid, ICSITEIbHOCTD
KOTOPBIX CBS3aHA C HAINpPaBJICHHOCTHIO (MpoduieM) pealn3yeMod MporpamMbl OakaiaaBpHaTta
(umeromux crax paboTHl B JaHHOW MpodecCHOHAIbHONW 007acTH He MeHee 3 JIeT) B 00ImemM
yrcie padOTHUKOB, peallu3yIoIuX MporpamMmy OakanaBpuaTta, coctaBiseT 6osee 10 mporeHTos,;

- CPEIHETOJJOBOE YHUCIO MyONHMKAamuid HAyYHO-TIEAArOTHYECKUX pPabOTHUKOB
OpraHu3aIlMy 3a IMEepPUOoJ pealHn3allud IporpaMmbl OakanaBpuata B pacudete Ha 100 HayuHo-
NeJarOTHYeCKUX PAa0OTHUKOB (B TIPUBEICHHBIX K LEJIOYUCICHHBIM 3HAYCHHSM CTaBOK)
COCTaBIIIET HE MEHee 2 B JKypHallaX, MHIEKCHpyeMbiXx B 0Oa3zax manHbix Web of Scienceinn
Scopus,umu He MeHee 20 B KypHanax, MHIEKCUpYyeMbIX B PoccuiickoM HHIEKCEe HayqyHOTO
IUTHPOBAHUSI.

5.2.MaTepuajibHO-TeXHHYECKOe 00ecneuyeHue

MartepuanpbHO-TeXHUUYECKass 0a3a  YHHBEPCHUTETAa COOTBETCTBYET JIEHCTBYIOIIUM
IPOTUBOMOXAPHBIM TpaBWIaM W HOpMaM W oOOecneurMBaeT TMPOBEJCHHE BCEX BHJIOB
JUACLHUIUIMHAPDHOM M MEXKIUCLUUIUIMHAPDHOW  MOATOTOBKH, IPAKTUYECKOM W HAy4YHO-
HCCJIEI0BATEIbCKOM pabOThl 00YJArOIIUXCS, MPETyCMOTPEHHBIX YICOHBIM IIJIAHOM.

[lepeuens MaTepUAILHO-TEXHUYECKOTO OOECIICUCHUS BKIIIOUYACT. JICKIMOHHBIE Y4eOHBIC
aynutopun  (000OpYyJOBaHHBIC BHACONPOCKIIMOHHBIM OOOPYZOBaHHUEM Uil MPE3CHTAIIMH,
CpeICTBaMHU 3BYKOBOCIIPOU3BEIICHHS, 3KPAaHOM, U MMEIONIME BbIXOA B MHTEpHET), MOMEUICHHUS
JUTSl IPOBEICHHS CEMUHAPCKHUX U MPAKTHYECKUX 3aHATHI (000pymoBaHHBIE YUeOHOH MeOebio),
OoubmMoTeKy (MMeronIyro paboyre KOMIBIOTEPHbIE MECTa JUIs OOYYaIOUIMXCS 10 MPOTrpaMMme
OakanaBpuaTa, OCHAILlEHHbIE KOMIIBIOTEpaMH C JOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B
WuTepHer), 1abOpaTropuu, OCHAIICHHBIC COBPEMEHHBIM OOOpPYIOBAaHMEM Il BBIOJHCHHUS
HAyYHO-UCCIIEIOBATeNIbCKOM  paboThl, KOMIbIOTEpHble Kiacchl. [Ipm  mcmosb30BaHUU
DJIGKTPOHHBIX M3JAHWA YHUBEPCHTET OOECIEeYMBACT KaXJO0ro OOYyYaromerocs BO BpeMs
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CaMOCTOSITENIbHOW MOJATOTOBKM pabodyMM MECTOM B KOMITBIOTEPHOM KJIACCe C BBIXOJOM B
HHTEepHET B COOTBETCTBUH C TPYJOEMKOCTBHIO U3y4aeMbIX TUCHUIUIMH.

MarepuanbHo-TexHuueckoe obecrnedenne OOIl OGakanmaBpuaTa 1O HaNpaBICHUIO
noarotoBkn 22.03.01 — MarepuajgoBeneHlue W TEXHOJOTHH MaTepUaioB» Mpoduib
«MatepuanoBeieHIE U TEXHOJIOTMHM HAHOMATEPHAJIOB U HAHOCHCTEM» BKIIIOYAET:

5.2.1. Obopyoosanue, Heodxooumoe 6 odpazosamenvbHoM npouecce

Crniucok o6opynoBaHus Ui TPOBEACHUS MPAKTHUECKUX 3aHATUH MO 00pa3zoBaTeIbHOM
nporpamme OakanaBpuaTa 1mo HampapieHuio moarotoBku 22.03.01 — MarepuanoBenenue u
TEXHOJIOTUM MaTepuayioB» npoduiib «MarepraloBeIcHHEe U TEXHOJOTHH HAHOMATepUAIOB U
HAHOCHUCTEM» JUIsl yJIOBJIETBOPUTEIHLHOTO obecriedeHusi 00pa3oBaTeIbHOTO MPOLiecca BKIIOYAET
JBe yueOHO-HAayyHble M OJHY HayuHyio Jabopatopuu Kadeapsl HAHOMATEPUATIOB H
HAHOTEXHOJIOTHH, HMEIOIIUX OCHOBHOE oOopymoBaHue (BEChl aHATMTUYECKHE, CYIIHIbHBIC
mKkadpl, BaKyyM-CyIIWIbHbIE IIKa(bl, KOJIOOHarpeBaTenay, Meyu MydQenbHble, LUEHTPUPYTH,
MEIIAJIKH, YIbTPa3BYKOBbIE T'OMOTE€HU3aTOpbl, pH-MeTphl, KOHAYKTOMETpHI, JIaOOPaTOPHYIO
NOCYly CTEKIISTHHYIO ¥ (ap(HOpOBYIO) U CIEHUATU3UPOBAHHOE 000PYIOBAHKE TSI TIOTYUICHUS U
JUTSL TIPOBEICHUS (PU3UKO-XUMUYECKUX U CTPYKTYPHBIX MCCIEIOBaHUN HAaHOMATEpPHAJIOB, B TOM
yuciae TUIaHETapHyro MukpoMmenbHuily Pulverisette-7 PremiumLine (Fritschl’epmanus),
porarnonHblii ucnaputens Labtex Up- 1 JIt, xpuocrar Loip, cnektpodoromerp B YD wu
Bupumoin obsactu Cary 50, cuHXpOHHBI TepMuueckuii aHamu3arop Sta 449 F5 Jupiter
(Netzsch), ananuszarop pasmepa u a3eTa-moTeHimana yactuiy ZetasizerZs-Nano (Malvern),
aHaJIM3aToOp CTAa0MIBLHOCTH aucriepcHbIx cucteM MultiScan (DataPhysics)pucko3umerp
(peomerp) HaakeViscotesterlq.

5.2.2. Yueono-naznaounwie nocoous:

KomruiexTsl npe3eHTanuil K JIEKIIMOHHBIM KypcaM, KOMIUIEKThI IJIAKaTOB K JIEKIIHOHHBIM
KypcaMm; HaOOpbl JEMOHCTPAIIMOHHBIX H3JENUH; IMiakaThl TUNOBBIX noctepoB HUP; HabGopsi
MPOAYKIMH ONBITHO-NIPOMBIIIJIEHHBIX U MPOMBIIIIEHHBIX TPEIIPUITHH.

5.2.3. Komnsromepel, UHOPMAYUOHHO-MENEKOMMYHUKAUUOHHbIE cemu,
annapamHuo-npozpammHbsle U ayouosu3yaibHvle cpeocmad.

[lepcoHanbHble KOMIBIOTEPHI, YKOMILUIEKTOBaHHBIE mpourpeBaresimu CD u DVD,
OpPUHTEpAMH U [POTPaMMHBIMH  CPEACTBAMH; TPOEKTOPBI; JSKpaHbl; ayJIUTOPUU  CO
CTallMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXeHus HH(opMaIuu ¢ J1000ro 3MeKTPOHHOTO HOCUTEIIS,
WEB-kamepsr; mudposas porokamepa kK ONTUUECKOMY MUKPOCKOITY; ITU(GPOBBIE (PoTOamnmapars;
KOTIMPOBAJIbHBIE AIMAPATh; JJOKAJIbHAS CETh C BBIXOAOM B MIHTEpHET.

5.2.4. Ileuammuvie u 31eKmpoHHbIE 00PA306aAMETbHBIE U UHPOPMAUUOHHBIE PECYPCHL.

NudopmaninoHHO-METOIMYECKIUE MaTepHalbl. y4eOHbIE MOCOOHMS IO JAUCHIUILIHHAM
o0pa3oBaTeNbHOIl MPOrpaMMbl; METOAMYECKHE PEKOMEHJAMH K MPAKTHUYECKUM 3aHATHUSM,
KaTaJord MPOIYKIIMH MPOMBIIUICHHBIX MPEINPUITUN; pa3IaTOUYHBIA MaTepual K JIEKIIMOHHBIM
KypcaM; 3JIeKTpOHHBIE yueOHbIE N3JaHUsl, HAYYHO-TIOMYJSPHBIE 3JIEKTPOHHbBIE U3TaHMUS.

DOneKkTpoHHbIe 00pa3oBaTeNbHBIE Pecypchl: KadeapaibHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JIaHUN 10 JUCUMIUIMHAM BapHaTUBHOW YacCTH, DJIEKTPOHHBIE MpEe3eHTAallMd K pas3jeliaMm
JEKIIMOHHBIX KYpPCOB; Y4eOHO-MeToAuYecKre pa3paboTku Kadeap B DIEKTPOHHOM BHJE;
3JIEKTPOHHbBIE KaTaJOrH MPOIYKIMH; CIIPABOYHHUKH 110 MaTepraiaM U peakTHUBaM.

VYHuBepcuTeT obecredeH HeOOXOAMMBIM KOMIUIEKTOM JUIIEH3HOHHOTO MPOrpaMMHOIO
obecrieucHuss (coctaB ompeaeasieTcss B paboumMx MporpamMmax JUCHMILIMH (MOAyiel) u
HOJJICKUT €XKETOJHOMY OOHOBJICHHIO).

OOyuaromumMcsi  obecriedeH MoCTyn (yAaldeHHBIH J0CTYN), B TOM 4YHCIE B Cilydae
OPUMEHEHHUS DJIEKTPOHHOTO OOydYeHUs, IUCTAHIIMOHHBIX O0Opa30BaTENbHBIX TEXHOJIOTUH, K
COBpPEMEHHBIM TMpodeccuoHalbHBIM 0a3aM JaHHBIX W HMH()OPMALMOHHBIM CIPABOYHBIM
CHCTEMaM, COCTaB KOTOPBIX ONpENeNsieTcss B PadO4MX MporpaMmMax AMCHUILIHH (MOAyJel) u
MOJJICKUT €KETOTHOMY OOHOBJICHHIO.

5.3. Y4eOHO-MeTOAMYECKOe ODecnevyeHne
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Jlnst peanu3aiiii OCHOBHOM 00pa30BaTEeNIbHONW MPOrpaMMbl IMOATOTOBKM OakKalaBpoOB IO
HarnpaBieHuto moaroroBku 22.03.01 — MarTepuajioBeJleHHe W _TEXHOJOTHH _MaTEpHAI0B»
npoduin «MaTepuajioBeJleHHEe M __TEXHOJOIMH _HAHOMATEPHAJIOB W __HAHOCHCTEM»
UCIIONB3YIOTC (POHIBI yuyeOHOH, yu4eOHO-METOJIUYECKON, HAy4YHOW, MEePUOJAMYECKON HAyIHO-
TEXHUYECKOH nureparypsl Mudopmanmonno-ouomuoreunoro nenrpa (UBI) PXTY um. . U.
MenneneeBa u kadeap, y4acTBYIOIIUX B peaIU3alK IPOTPAMMBI.

Nudopmannonno-oudnnoreunsiii nentp PXTY um. JI. 1. MenaeneeBa oOecrnieunBaet
MHGOPMALIMOHHYIO  TMOAJIEPKKY  peallu3allud  MPOrpaMMbl,  COAEMCTBYeT  IOJTOTOBKE
BBICOKOKBJIM()UIIUPOBAHHBIX  CIELUAINCTOB, COBEPIICHCTBOBAHHIO Y4eOHOro mpolecca,
Hay4HO-UCCIIEIOBATEILCKOM PabOThI, CIIOCOOCTBYET Pa3BUTHIO NMPO(ECCHOHATBHON KYJIbTYpPHI
OyIyIIero CrenuanucTa.

UBL] ynuBepcurera oOecreuynBaeT OOYYArONIUXCS OCHOBHOM y4eOHOM, Yy4eOHO-
METOAMYECKOH M HAyYHOW JIMTepaTypoil, HEOOXOIUMOW Ui peain3allid U KayeCTBEHHOTO
OCBOEHHUsI 00y4YaIOIIMMUCA O Mporpamme OakajaBpuaTa 00pa3oBaTENbHOIO IMpolecca Mo BCeM
nucuuruinHaM, mnpaktukam u [MA ocHOBHOM 00pa3oBaTelbHONM MPOTrpaMMBbl MOJATOTOBKH
OakanaBpoB no Hanpasiennio 22.03.01 — MartepuaJjioBeJleHHe M TEXHOJOTHH MaTEpPHAaI0B»
npopuas «MartepuajoBeieHHe U TEXHOJOTHH HAHOMATEPUAIOB U HAHOCHCTEM.

O6mmit 06beM MHOTOOTpacieBoro ¢pouga MBIl na 01.01.201%. cocrasnsier 1 708 372

IK3.

®onn ydueOHONH W y4eOHO-METOIUYECKOW JIMTEpaTyphl YKOMIUICKTOBAH I€YaTHBIMHU
U3JaHUAMU 13 pacueTa He MeHee S0 3K3eMIUISIpOB KaXI0r0 U3 M3JaHUN OCHOBHOW JIUTEPATypHI,
NEPEYNCICHHOW B pabouMx MporpaMMax JUCHMILIHH (MOmyieil), MpakTWK, W He McHee 25
HK3EMIUIAPOB JOMOTHUTENbHOM uTeparypsl Ha 10000y4aromuxcs.

@DoH TOMOJHUTEITBLHON JIMTEPATyphbl BKIIOYACT TIOMHMO YYEOHOM JUTEpaTyphl
ounmanbHple, CrnpaBoYHO-OMOIMOrpaduyeckre, CrENUATN3UPOBAHHBIE OTEUYECTBEHHbIE U
3apyOeKHbIe IepuoANYecKre U HHPOPMAIIMOHHbIE U3/IaHNUS.

NudpopmMainoHHO-OMOIMOTEUHBIH  IIEHTP OOECIeYrBAaET CaMOCTOSTENbHYIO paboTy
oOydaromuxcsi B YUTANBHBIX 3ajlaX, MPEAOCTaBIsisl IIUPOKUN BbIOOp JUTEpaTyphl MO
aKTyaJbHBIM HANpPaBJICHUSAM, a TaKKe O0ECIeUMBaeT MOCTYN K MNpodecCHOHAIbHBIM 0a3am
JAHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM M MOMCKOBBIM CUCTEMAaM.

Kaxnpiii oOyuatomnuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM U3 JFO0OM TOYKH, B KOTOPOM
UMeeTcss JOCTynm K ceTh MHTepHEeT, K dIeKTpoHHO-OmOmuoreunoit cucreme (DBC)
YHUBepcuTeTa, KOTOpas COJCPKHUT pas3IMyuHble M3/aHUS 10 OCHOBHBIM H3Y4aeMbIM
JTUCIUATIIIMHAM U C(OPMHPOBaHA MO COTJIACOBAHMIO C MPaBOOOJIaaTeIsIMU YICOHOU B yueOHO-
METOANYECKOU JINTEPATyPHI.

Jlnst  Gonee  TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopManroHHoro obcmyxuBanus B MBIl peann3oBaHa TeXHOJOTHs 3JEKTPOHHOM TOCTAaBKU
JIOKYMEHTOB.

DJIeKTPOHHBbIe HH(OPMALMOHHBIE PeCYPChl, HCIIOJIb3yeMble B Ipolecce 00y4eHus

No DJIEKTPOHHBIN PexBu3uthl qoroBopa (Homep, XapaktepucTuka OMOIMOTEUHOTO
pecypc JlaTa 3aKJII0UEeHHs], CPOK dboHma, TO0CTYI K KOTOPOMY
JeWCTBU), CChUIKa Ha caiiT DBC, | mpeaocTaBisIeTcst JOrOBOPOM
CyMMma JIOroBopa, KOJIM4eCTBO
KJIFOUen
1 OBC «Jlanp» IIpuHaUIeKHOCTD - CTOPOHHSSA Kostekuyst KHUT 110 €CTECTBEHHO-
PexBusuTtsl norosopa - OO0 HAaYYHBIM U TEXHHUYECKUM OTPACIIAM

«M3narenbcTBO «JlaHb», JOTOBOP | HAyKaM.
Ne29.013-2.0-827/2018

ot 26.09.2018..

CymmMma norosopa — 357 000-00
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C «26»cents6ps 2018 mo «25»
ceHTsiops 2019

PexBusutsl norosopa - OO0
«M3natenbcTBO «laHb», 10roBOp
Ne 33.03P-2.0-1775/2-10

ot 26.09.2018.

CymmMma norosopa — 642 083-68
C «26»cenTsidpsa 2019. nmo
«25»cenTsaopsa 202G

Ccruika Ha caiit ObC —
http://e.lanbook.com
KonunuecTBo kitoueit - ocTyn
U1 Bcex noin3oBareneit PXTY ¢
710000 KOMITBIOTEPA.

DJIEKTPOHHO - [IpuHamyIe)KHOCTD —
oubnuoreynas | cooctBeHHas PXTY. DJNEeKTPOHHBIE BEPCUU YUEOHBIX U
cucrema HWBIl | Ccpuika Ha caiit 9bC — Hay4yHbIX U31anui aBTopoB PXTY 1o
PXTVY um. http://lib.muctr.ru/ Bcem OOIL
JA.N.MenneneeB | Joctyn misi mosib30BaTesei
a (Ha 6aze PXTY c mo6oro KoMmnbroTepa.
AUBC
«pbuc»)
Nudopmanmonn | [TpuHAATIEKHOCTH CTOPOHHSIS. DneKTpoHHass OuOIMoTeKa
0-CIIpaBOYHast PexBusntel koHTpakTa — OO0 HOPMAaTUBHO-TEXHUYECKUX U3IAHUM.
cucremMa «UHDOPMIIPOEKT», Conepxur 6osee 40000
«TEXDOKCIIEP | koutpakt Ne 111-1425A/2018 ot | HalluOHANBHBIX CTAHIAAPTOB U IIp.
T» «Hopwmpi, 18.12.2018. HTJ
MpaBuIIa, Cymma norosopa — 547 511py6.
CTaHIapThHI C «01»suBaps.2019r. mo «31»
Poccum». nexabpst 2019r.

Ccrika Ha caiit ObC —
http://reforma.kodeks.ru/reformaj
KomunuectBo ximoueit — 5
JIMLIEH3UI + JTOKaJIbHBIA TOCTYI C
komnbrotepoB NUBII.

9bC «HayuHno-
AJIEKTPOHHAS
oubmorTeka
elLibrary.ru».

[IpuHagIeKHOCTD — CTOPOHHSA
PexBusuthl norosopa — OO0
«PYHDb», norosop Ne 29.01-P-
2.0-1020/201&T1 07.12.2018r.
Cymma norosopa - 934 693-00
C «O1»suBaps 2019r.

o «31»aexadbps 2019r.
CchlIKa Ha calT —
http://elibrary.ru

KonnuectBo kiroveit — nocryn
s mosb3oBareneit PXTY 1o ip-
aZpecaM HEOTPaHWYCH.

DJIEKTPOHHBIE BEPCUU
NEPpUOANYCCKUX U HCTICPUOAUUCCKUX
W3JIaHUH 10 PA3IUYHBIM OTPACIISIM

HayKu

CrnpaBouHo-
paBoBast
cucrema
“I'apanT»

[IpuHaIeKHOCTE CTOPOHHSS
Jlorosop Nel45-183A/2018r.
or 28.01.2019.

C «28»suBaps 2019r.

no «27»smuBapst 2020r.

l"apanT — cnpaBo4HO-TIpaBOBas
CUCTEMa IO 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.
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CchlIKa Ha calT —
http://www.garant.ru/

CymmMma norosopa - 512000-00
KomnuectBo ximoueit — 50
MOJI30BATEJILCKUX JIMIICH3HH 10
ip-ampecam.

WM3narenncTBO [IpuHanyIe)KHOCTH CTOPOHHSIS. Komnekuus xypHaaoB 1o Bcem
Wiley HanumonansHasg moamnucka 00J1acTAM 3HAHUI, B TOM YHCIIE
(Muno6puayku+ I'TTHTB) M3BECTHBIC JKypPHAITBI 110 XHMHH,
CyOHIIeH3UOHHBIH TOTOBOP MaTEepPHAIOBEICHHIO, B3PhIBUATHIM
Ne Wiley/130 ot 10.10.2019. BEIIIECTBaM H JIp.
C «01»guBaps 2019r. 1o
«31»nexabps 2019r.
CchpUIKa Ha caliT —
http://onlinelibrary.wiley.com/
KonnuecTBo kimrouel - foctyn
s ose3osareneit PXTY mo ip-
aJipecaM HEOTPaHHUCH.
QUESTEL [TpuHaIeKHOCTH CTOPOHHSIS. ORBIT siBasieTcst TI00aIbHBIM
ORBIT HanumonanpHas noanucka OIEepaTUBHO OOHOBIISIEMBIM
(Muno6puayku+ I'TTHTB) MaTEHTHBIM TIOPTAJIOM, ITO3BOJISIOLIHM
CyO0JIMIIEeH3UOHHBIH TOTOBOP OCYIIECTBIISATh MIOUCK B MIEPEUHE
Ne Questel/13®T 05.09.2019. 3asBOK Ha MMAaTCHTHI, MOJYYECHHBIX,
C «01»suBaps 2019r. no | mpubnusurensHo, 80IIaTeHTHEIMU
«31»nexabps 2019r. YUPEKIECHUSIMH B Pa3JIMUHBIX CTPaHAX
CchlIKa Ha caiT — MUpA U MPEIOCTABICHHBIX TPAHTOB.
http://www.questel.orbit.com
KonunuecTBo knrouel — 1octyn
s oje3osareneit PXTY mo ip-
aJipecaM HEOTPaHUYCH.
ProQuest [TpuHAAIEKHOCT CTOPOHHSIS. basa manneix ProQuest Dissertation ¢

Dissertation and
Theses Global

HamnuonanbHasg moamnucka
(Muno6puayku+ I'TTHTB)
CyOnuiieH3nOHHBIN JOTOBOP

Ne ProQuest/130T 09.10.2019.
C «01»sauBaps 2019r. 1o
«31»nexabps 20109r.

CchlIKa Ha caliT —
http://www.proguest.com/produc
s-services/pgdtglobal.html
KomnuectBo Ki1roueii — 1oct

yi s monbs3oBareneid PXTY mo
ip-ampecaM HEOTPaHHUCH.

Theses Global (PQDT Global)
ABTOPUTETHAS KOJUICKITHS U3 OoJee
3,5 MITH. 3apyOeKHBIX qUCCEepTAIHii,
6omee 1,7 MITH. U3 KOTOPBIX
MIPEJICTABJICHBI B TIOTHOM TEKCTE.

KO

American
Chemical
Society

[IpuHaUIeKHOCTD CTOPOHHSIA.
HarnonanbHasg moamucka
(Muno6puayku+ I'TIHTB)
CyOnHIIeH3UOHHBIN T0TOBOP
Ne ACS/130 or 25.10.2019.
C «O1»urona 2019r. o
«31»nexabps 20109r.

CchlIKa Ha calT —

http://www.acs.org/content/acs/e

KOHHQKHI/IH )KypHaJIOB 110 XUMHUU N
XUMHUYECKONU TEXHOJIOTHUHN Core +
m3garenscrea American Chemical
Society

n
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-html

KonuuecTBo kitoueit — noctyn
s ose3osareneit PXTY mo ip-
aJipecaM HEOrpaHUYCH.

10 American [TpuHaIeKHOCTH CTOPOHHSIS.
Institute of HarmonansHas moanmmcka Komnnekuust xypHaIoB MO
Physics (AIP) | (Muno6puayku+ I'TTHTB) TEXHUYECKMM U €CTECTBEHHBIM
CyOnuiieH3nOHHBIN JOTOBOP HayKaM H37aTeIbCTBA
Ne AIP/130 ot 24.10.2019. AMEpUKaHCKOTO HHCTUTYTA (PUZHKHU
C «01»utons 2019r. o (AIP)
«31»nexabps 2019r.
Ccblika Ha calT —
http://scitation.aip.org/
KonuuecTBo kitoueit — noctyn
s noss3osareneit PXTY mo ip-
aJipecaM HEOTpaHUYCH.

11 baza mamnbpix | [IpuHamIEKHOCTH CTOPOHHSIS. CtpyKkTypHO-XUMHUYECKas 0aza
Reaxysu HauumonaneHas noanucka naHHBIH Reaxyskirodaer B ceds
Reaxys (Muno6puayku+ I'TTHTB) CTPYKTYpHYIO 0a3y JaHHBIX
Medicinal CyO0nM1IeH3UOHHBIH JOTOBOP XUMHAYECKHX COCAMHEHUH U X
Chemistry Ne Reaxys /130T 10.10.2019. | skcreprMEHTAIbHBIX CBOMCTB,
Komnanun pedepaTtuBHytO 0a3y XypHAIBHBIX U
Elsevier C «0l1»uromsa 20109r. o MaTEHTHBIX MMyOIMKaIuii, 6a3y

«31»nexabps 2019r. XUMHAYECKHUX peakiuil ¢ pyHKuuen

CchUika Ha calT — MOCTPOEHUS TUIaHA CUHTE3A.

https://www.reaxys.com/ Monynb OMOTOTHYECKH aKTHBHBIX

KonnuecTBo kimroueit — noctyn COEINHEHUN, OMOJIOTMYECKUX

st osib3oBareneid PXTY no ip- | mutieHeit, hapMakoIorudeckux

aJpecaM HEOrpaHUYEH. CBOMCTB XMMHUYECKUX COCIUHECHUI
Reaxys Medicinal Chemistgpnsercs
KpynHentiei B Mupe 6a30i1 TaHHBIX.

12 Scopus [TpuHAAIEKHOCTH CTOPOHHSIS. MynsTUANCIUILTHIHAPHAS

HanmonaneHas moanucka pedepaTuBHAs U HAYKOMETpHYECKAsI

(Muno6puayku+ I'TIHTB) 0a3a JaHHBIX M3/1aTEIBCTBA

CyOnuieH3uOHHBINH JOTOBOP ELSEVIER

Ne Scopus/130ot 09.10.2019..

C «01»utons 2019r. o

«31»nexabps 20109r.

Ccblika Ha calT —

http://www.scopus.com

KonnuecTBo kitoueit — 1ocTyn

s mosb3oBareneit PXTY mo ip-

aJzipecaM HEOTpaHWYCH.

13 Pecypcsl [IpuHaUIeKHOCTD CTOPOHHSIA. OTKpBIT AOCTYII K peEcypcam:
MeXayHapoaHo | HamumonanpHas moamucka WEB of SCIENCE - pedeparusuas
i KOMITaHUU (Muno6puayku+ I'TIHTB) ¥ HayKoMeTpHuyeckas 6a3a TaHHbBIX.
Clarivate Cy0HIIeH3HOHHBIH JOTOBOP MEDLINE -pedepatuBnas 6a3a
Analytics Ne W0S/130 01 05.09.2019-. JAHHBIX 110 MCIUIIUHE.

C «O1»suBaps 2019r. o
«31»nexabps 20109r.

CchplIKa Ha calT —
http://apps.webofknowledge.conm
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WOS GeneralSearch _input.do?
oduct=WOSé&search_mode=Gef
ralSearch&SID=R11ji2TUYmdd7l
UatOlJ&preferencesSaved
KonnuectBo kitoueit — 1ocTyn
s mosb3oBareneit PXTY mo ip-
aJipecaM HEOTpaHUYEH.

pr
ne
)

14 Royal Society of TlpuHaaae:KHOCTb CTOPOHHSIS. Komnnekuwus Brimrouaer 44 xypHana.
Chemistry HannonaneHas nmoanucka Temaruka: opraHudeckas,
(KoponeBckoe (Munoopuayku+ I'TTHTB) aHanuMTU4ecKas, pu3ndeckas XuMus,
XUMHAYECKOE CyO0HIIeH3NOHHBII TOTOBOP OMOXUMUSI, FIIEKTPOXHUMHUS,
00I1IeCTBO Ne RSC/130 ot 08.10.2019-. XUMHYECKHE TEXHOJIOTHH.

C «O1»suBaps 2019r. o
«31»nexabps 20109r.

Ccblika Ha calT —
http://pubs.rsc.org/

KonnuectBo kimroueit - noctyn
s mosb3oBareneit PXTY mo ip-
azipecaM HEOTpaHWYCH.

15 DNEeKTPOHHBIE [IpuHaIeKHOCTH — CTOPOHHSAS - [TonHOTEKCTOBAsA KOJUIEKLIHS
pecypcesl HanmonaneHas moamnmcka ANIEKTPOHHBIX KYypHAJIOB Springenio
U3JaTeIbCTBA (MunoOpuayku+PODU) Pa3IMYHBIM OTPACIISAM 3HAHUH.

SpringerNature

NudopmanmonHoe mucrMo
PODOU Ne 8090t 24.06.2019.
C «O1»suBaps 2019r.

o «31»nexadbps 2019r.
CcplIKa Ha calT
http://link.springer.com/
KonuuecTBo kiroueit - 1ocTyn
s mosb3oBareeit PXTY mo ip-
aZpecaM HEOTPaHUYCH.

- [TonHoTEKCTOBBIE 85
xypHanoB Nature Publishing Group
- Konnekus HaydyHbIX
MIPOTOKOJIOB MO PA3IMYHBIM OTPACIISIM
3Hanuii Springer Protocols

- Komnekuus Hay4HbIX
MaTepHuajioB B 0071aCTH GU3UIECKUX
HayK ¥ MH)KMHHpHHTa Springer
Materials (The Landolt-Bornstein
Database)

- [TonHbIi qOoCTYM K
CTaTHMYECKUM U TUHAMUYECKUM
CIPAaBOYHBIM M3JaHUSIM I10 J1I000H
TeMe

- PedeparuBnas 6a3a qaHHBIX
10 YUCTOU U IPUKIATHON MaTeMAaTHKE

zbMATH

- Nano Database

184




16 Basa gaHHBIX [TpuHAaAICKHOCT CTOPOHHSIS. SciFinder —10oucKoBbIi cepBHC,
SciFinder HarmmonanpHas moamnucka 00eceYnBaromii MHOTOACIIEKTHEII
KOMITaHUHU (Muno6puayku+ I'TTHTB) MOMCK Kak OHOIHorpaduuecKoi
Chemical CyO0M1IeH3UOHHBIN JOTOBOP uHpopMalnH, TaK U HHPOpMAIUH 110
Abstracts Ne CAS/130 or 23.10.2019. XUMHAYECKUM PEAKIIHSIM,

Service C «Ol1»suBaps 20109r. CTPYKTYpPHBIM COEIMHEHUSM U
o «31»aexabps 2019r. nareaTtam. OCHOBHAs TEMAaTHKA
CchlIKa Ha caiT — OOIIMPHOTO MOUCKOBOI'O MacCHBA —
https://scifinder.cas.org XMMHS, & TAKXKE PSIT CMEKHBIX
KonuyectBo Kitoueit — 1ocTyI JTUCIIUTIINH, TAKUX KaK
s ojp3oBareneit PXTY mo ip- | MaTepuaioBecHue, OMOXUMUS U
aJpecaM U MepcoHaIbHOU OonomMeauIuHa, hapMaKoIOTHs,
PETUCTpAIIHH. XMUMHYeCKast TEXHOJIOTHS, (pr3HKa,

T'COJIOTHUS, METAJLTYPTHUs U IPyTHUE.

17 U3z narenscTBO [TpuHAAIEKHOCT CTOPOHHSIS. «Freedom Collection» —
Elsevieraa HanunonansHasg moamnucka [IOJIHOTEKCTOBASA KOJUIEKI[HS
miarhopme (Muno6puayku+ PODN) AJIEKTPOHHBIX KYPHAJIOB
ScienceDirect | MudopMamoHHOE MTHCHMO usnarenbcrBa Elsevierno pazauunbsim

PODOU Ne mcx.- 1294 OTpacysiM 3HaHWH, BKITIOYAIOIast HE
ot 09 10 2019. Menee 2000HanMeHOBaHUH

C «O1»suBaps 2019r. AJICKTPOHHBIX )KYPHAJIOB.

no «31»nexadbps 2019r. «Freedom Collection eBook
Cchuika Ha caT — collection» —coxepsxut 6omee 5 000
https://www.sciencedirect.com | kHHT 110 24 pa3IMYHBIM TPEAMETHBIM
KonnuecTBo kimroveit — nocryn 00JIaCTSIM €CTECTBEHHBIX,

st osib3oBareneid PXTY 1o ip- | TeXHUYECKUX M MEIUIIMHCKUX HaYK.
azpecam. Hoctyn k apxuBam 2014-2018r.

18 9BbC IIpuHaIEKHOCTD - CTOPOHHSS DneKkTpoHHas OMOIMOTEKa BKIIOYAET
«IOPAMT» PexBusute morosopa — 000 oosiee 5000HanmMenoBaHnit

«INEKTPOHHOE U3AATEIIbCTBO
IOPAMT», Jorosop Ne Ne29.01-
3-2.0-1168/2018

or 11.01.2019.

C «11»guBaps 2019r. o «»10»
ssaBaps 2020r. JloroBop Ne
33.03P-3.1-220/2020

ot 16.03.202GQ".

CymmMma morosopa - 324 000-00

C «16»mapra 2020r.
no «15»mapra 2021r.

Ccoiika Ha caiit ObC -
https://biblio-online.ru/

Cymma norosopa — 220 000-00
pyo.

KonunuecTBo kitoueit - noctyn
11 Bcex nojn3oBareneit PXTY ¢
10000 KOMITBIOTEPA.

Y4eOHHMKOB U Y4€OHBIX MOCOOUH TIO
BCEM OTpPACIISAM 3HAHUH IS BCEX
ypoBHEH poheCCUOHATBLHOTO
00pa3oBaHMs OT BEAYIINX HAYIHBIX
IIKOJI ¢ COOJIIO/ICHHEM TpeOOBaHHIA
HOBbIX PI'OC.
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19. | DnekTpoHHas [IpuHamIeKHOCTH — CTOPOHHSS B OB/l noctynHbl 37€KTPOHHBIE
o6ubnuoreka PexBusutel norosopa — OI'BY Bepcuu guccepranuil Poccuiickon
JUCCepTaIuit PT'B, Horosop Ne 33.03P-3.1- I'ocynapcTBeHHOM OMOIMOTEKH:
(OB 2173/2020 ¢ 1998rosna — 1o cenuaIbHOCTSIM:
PI'B). CymmMma norosopa - 398 840-00 | "DOxkoHOMHUYECKHE HAYKH ',

"IOpuanueckue Hayku',
C «16»mapra 2020r. "Ilemarornueckue HAyKu' H
mo «15 »mapra 2021r. "[Icuxonornyeckue HayKu',
¢ 2004ronma - 1o Bcem
Ccoinka Ha cant ObC — CIIELIMATIBHOCTSAM, KPOME MEULIMHBI 1
http://diss.rsl.ru/ bapmarum;
Kommaectso mroueit — 10 ¢ 2007rona - mo BceM
nuneH3uil + pacrnevatka B MBL]. | cmenuanbHOCTSIM, BKITIOUYasi pabOThI 11O
MEIWINHE U (hapMallnH.

20. IIpuHan€XHOCTH CTOPOHHSIA,
bJI BUHUTHU PexBusute norosopa- BUHUTU | Kpynueiimas B Poccun 6a3 manHbIX
PAH PAH IO €CTECTBEHHBIM, TOYHBIM U

Horosop Ne 33.03P-3.1- TEeXHUYECKUM Haykam. Bkirodaer

2047/20190t 25 espans 2020r. | marepuansl PXX (PedeparuBHoro
xypraita) BUHUTH ¢ 1981r. O6muii

Cymma norosopa - 100 000-00 | o6wem B/I - 6onee 28 muH.
JOKYMEHTOB

C «25 »pespans 2020r.

o «24 »peppans 2021 r.

Ccbuika Ha cauT-

http://www.viniti.ru/

KonunuecTBo kitoueit —

JIOKQJIBHBIN AOCTYI ISt

noJib3oBateniet PXTY B UBI]

PXTY.

21. | CnpaBo4HO- [IpuHamyIe:KHOCTH CTOPOHHSIS- CnpaBo4yHO-IpaBOBas CUCTEMA IO
IIpaBoBas Jlorosop Ne 174-24DA/2019 3aKoHoAaTenscTBY Poccuiickoit
cucreMa or 26.12.2019. denepanuu.

«Koncynprant+ | Cymma norosopa - 927 029-80

»

C «01»sauBaps 2020r.
o «31»aexabps 2020r.

CchuUiKa Ha CanT-
http://www.consultant.ru/

Komnuecrso kimroueit — 50
MMOJIB30BATENILCKUX JIMLECH3HM T10
ip-ampecam.

186




22. | DOEKTpPOHHO- [TpuHAIEKHOCTH CTOPOHHSIS- KoMIuiekT wu3mganuii, BXOASIINX B
OnbIMoTeYHAs 00O «lomurexpecypc» 0a3y MaHHBIX «DJIEKTPOHHAS
cucTema Jorosop Ne 33.03P-3.1-218/2020 6ubarnoTeka Texaudeckoro BY3a».
«Koncymperant | OT «16» mapta 2020r.

CTyIEHTa»
CymmMma norosopa-36 500-00
C «17 »mapra 2020r.
no « 16»mapra 2021r
Ccblika Ha calT —
http://www.studentlibrary.ru
KonnuectBo kimroueit - noctyn
JUISL 3apETUCTPUPOBAHHBIX
nonb3oBareneit PXTY c moboro
KOMITBIOTEpA.

DJIEKTPOHHO- [IpuHamIe:KHOCTH CTOPOHHSIS-

oubmuoreynas | OO0 BHAHUYM», Komnexkus n3nanuii  yueOHUKOB U

22. | cucrtema Horosop Ne 430936¢ 33.03P- y4eOHBIX TTOCOOUH TI0 Pa3TIUYHBIM
«ZNANIUM.C | 3.1-2215/2020 OTpacysiM 3HaHUN JUIS BCEX YPOBHEH
OM» ot «20» mapta 2020r. po¢eCCHOHATBHOTO 00pa30BaHUS.

CymmMma norosopa-30 000-00

C « 20»mapra 2020r.

no «19 »mapra 202

Ccblika Ha calT —
https://znanium.com/
KonnuectBo kimroueit - noctyn
JUISL 3apETUCTPUPOBAHHBIX
nonb3oBareneit PXTY c moboro
KOMIIBIOTEpA.

23. IIpuHaI€KHOCTH CTOPOHHSS- JlucTaHLIMOHHAs MOAAEPKKa
Nudopmanmonn | OO0 «HayuHas sneKTpoHHAs MyOJMKAITMOHHOW aKTUBHOCTH
o- OoubmmoTexa» npernojaBaTeNieil yHUBEPCUTETA
anamutrueckass | Jlorosop Ne S10-364/19 33.0-

cucreMa Science
Index

3.1-2103/2019
ot «17xpespans 2020r.

CymmMma orosopa-90 000-00
Cpox neuicTBus

¢ «17»pepans 2020r.

no «16»despans 2021r.

CchlUIKa Ha CaiiT —
http://elibrary.ru

KonnuecTBO Ki1roueit —
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JIOKQJIBHBIN AOCTYII JJIs
corpyauukoB MBI

becriarHble apxuBHBIE KOJUIEKIINY, TpUOOpeTeHHbIe MUHOOpHAYKH /ISl BY30B.

Apxus U3narenscrBa American Association for the Advancement of Scegigker «Science
Classic» 1880-1996

Apxus UznarensctBa Annual ReviewslIlaker «Full Collection» 1932-2005

ApxusB n3narenscrsa Macrturyra dusuku (Benmukobpuranus). [Taker «Historical Archive 1874-
1999x»¢ 11epBOro BBITYCKA KAXKJI0T0 KypHaiia o 1999, 1874-1999

Apxus n3narenscrea Nature Publishing Groulaker «Nature»c rmepBoro BbIITYCKa IIEPBOTO
goMepa o 2010, 1869-2010

Apxus n3narenscrea Oxford University Presdlaker «Archive Completex nepsoro BeIycka
Kaxkaoro xypHaia mo 1995, 1849-1995

Apxus m3narenscrBa Sagellaker «2010 SAGE Deep Backfile Packagemepsoro Beimycka
Kakaoro xypHaiaa mo 1998, 1890-1998

Apxus n3narensctea Taylor & Francis. Full Online Journal Archivesuepsoro BeIltycka
Kaxkaoro xypHaia mo 1996, 1798-1997

Apxus nm3narenscrea Cambridge University PresHaker «Cambridge Journals Digital Archiv
(CIDA)»c repBoro BeIIyCKa Kaxxaoro sxkxypHana mo 2011, 1827-2011

Apxus xypraanos Koponesckoro xumuueckoro obomrectsa(RSC). 1841-2007

ApPXUB KOJJIEKIIMH JKYPHAIOB AMEpUKaHCKOro reodusznyeckoro corwsa (AGU),
npenocrasisieMblid nzgarenscreoM Wiley Subscription Services, Inc. 1896-1996

BbecruiaTHble opuuManbHBIe OTKPbITHIE pecypcsl MHTEpHET!

1. Directory of Open Access Journals (DOAIp://doaj.org/
Pecypc oobeaunsier 6osee 10000HaydHBIX KYPHAIOB 10 PA3IMYHBIM OTPACISIM 3HAHHH (OKOJIO
2 MHJUTHOHOB cTateit) n3134 cTpan mupa.

2. Directory of Open Access Books (DOABItps://www.doabooks.org/
B 6a3e pazmenieno 6onee 3000KHUT TO pa3TUYHBIM OTPACISIM 3HAHUH, IPEAOCTaBICHHBIX 122
HAyYHBIMU W3/1aTEIbCTBAMH.

3. BioMed Centrahttps://www.biomedcentral.com/
baza gannbix BriatouaeT 6osee 300 peneH3upyeMbIX KypHAIOB MO OMOMEIUITMHE, MEIUITMHE U
€CTECTBCHHBIM HaykaM. Bce cTaThy, pa3MenieHHbIe B 0a3e, HaXOIITCS B CBOOOIHOM JIOCTYIIE.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/
Kpymaeiinum GecrutaTHBIN apXyB 3JIEKTPOHHBIX HAYYHBIX MyONHKAIUi MO pa3jenaM (U3UKH,
MaTeMaTUKH, WHPOpPMATHKH, MEXaHUKH, acTpOHOMHHM H Ouonoruu. Hmeercss mnoapoOHBIN
TEMaTUYECKHI KaTaJloT ¥ BO3MOXKHOCTh ITOMCKA CTaTel IO MHOKECTBY KPUTEPHUEB.

5. Komnekrwus xxypaaaos MDPI AG http://www.mdpi.com/
MHOTroAMCUMIUIMHAPHBIA [U(POBON M3JAaTENbCKUl pecypc, sBIseTCS IUIaTGOpMON  JUIs
PEIEH3MPYEMBIX HAYYHBIX JKYPHAJIOB OTKPBITOro gocrtyma, m3gamomuxcs MDPI AG (basens,
Iseiiiiapus). M3ngarenbctBo BbimyckaeT 6osee 120 pazHOOOpa3HBIX AJIEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPHITOM JIOCTYIIE.

6. M3pmatenbcTBO ¢ OTKPHITHIM jgoctynoM InTechhttp://www.intechopen.com/

[lepBoe u KkpymnHeiiee B MUpe H3IATENbCTBO, MYOJIMKYIONIEE KHUTH B OTKPHITOM
nocryne, okono 2500 Hayunbix w3maHuii. OCHOBHasi TeMaTW4ecKas HaIpaBJICHHOCTh -
buznyecKkre U TEXHUUECKHE HayKu, TEXHOJIOTUH, METUIINHCKHE HAyKH, HAYKH O KU3HHU.

7. baza mannbix xumuueckux coeaunernii ChemSpidehttp://www.chemspider.com/
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ChemSpider sT0 GecrutaTHas xumMudeckas 6a3a TaHHBIX, IPEJIOCTABISIONIAs OBICTPBIN JOCTYII
K Oosiee yeM 28 MUJUTMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM uH(popmarmu. Pecypc
npuHauiexxuT KoponeBckomy xummdeckomy oOuiectBy BemukoOpuranum (Royal Society of
Chemistry).

8. Komneknus xypuanos PLOS ONEttp://journals.plos.org/plosone/
PLOS ONE —«omtekius )KypHaJoB, B KOTOPBIX MyOJUKYIOTCS OTYETHI O HOBBIX MCCIICTOBAHMIIX
B 00JIaCTH €CTECTBEHHBIX HAYK U MEIUIMHBL. Bce KypHaIbl pa3MeinieHbl B CBOOOHOM JIOCTYIIe
(Open Access)gce cTaTbu IPOXOIAT CTPOrO€ HAYYHOE PELEH3UPOBAHUE.

9. US Patent and Trademark Office (USPTtp://www.uspto.gov/

BenomctBo mo marentam um ToBapHbIM 3Hakam CIIA — USPTO —mupenocrasnser
CBOOOJHBIA JOCTYN K aMEpPUKAHCKUM MaTeHTaM, OonmyOinKoBaHHBIM ¢ 1976 T. mo HacTosiiee
BpeMms.

10.Espacenet - European Patent Office (EP@p://worldwide.espacenet.com/
[Marents! (M0G0 maTeHTHBIC 3asiBKH) Oojice 50 HAIMOHANBHBIX U HECKOJIBKHX MEKIyHAPOIHBIX
MATEHTHBIX OIOpO, B TOM umciie ociaHbie TeKeThl mateHToB CILIA, Poccuu, ®panmnun, Anonuu u

Ap.

11 .®denepanbHblii UHCTUTYT MIPOMBIIIICHHON COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
HNudpopmanmonnsie pecypest @PUIIC cBoboaHoTO NOCTYMIA:

-DnekTponHble Orouterenu. M3ooperenus. [lone3nsie Moaenu.

-OTKpBITBIE peecTpbl POCCUHCKUX N300pETEeHUH 1 3asBOK Ha N300pEeTEeHUSI.

-Pedeparsr poccuiickux maTeHTHBIX JOKYMEHTOB 3a 1994—-201Gr.

-[TonHbBIE TEKCTHI POCCUMCKHUX MATEHTHBIX JOKYMEHTOB U3 MOCIEIHEr0 O(UIIHATEHOTO

OrosieTeHs .

5.4.KoHTpOJIb Ka4ecTBa OCBOCHHS NIPOrpaMMbl 0aKajaBpHara.
OueHo4YHbIE CpeCcTBA.

KonTponbs kayecTBa OCBOEHHS IMpOrpaMMbl OakajaBpuaTa BKJIIOYAeT B ceOsl TEKYIIMH
KOHTPOJIb  YCIICBAEMOCTH, TPOMESKYTOYHYIO U HUTOTOBYIO (FOCYJapCTBEHHYIO HTOTOBYIO)
aTTeCTallI0 00YJArOIIUXCS.

Texymuid KOHTPOJb YCHEBAEMOCTH OOECIEYMBACT OLEHUBAHUE XOJa OCBOCHMUS
JUCHMIUIMH M TPOXOXKACHUS TMPAKTHK, MPOMEXKYTOUHAs aTTecTalus oOydarommuxcs —
OLICHUBAHHE TMPOMEKYTOUHBIX U OKOHUYATENBHBIX PE3YyIbTaTOB OOYUYECHHS MO IUCHUILUIMHAM,
IPOXOKACHUS TPAKTHUK, BBIITOJIHEHNS HAYUYHBIX UCCIIEIOBAHUM.

HopmatuBHo-MeToaMueckoe  obOecriedeHre  TEeKYIIEro  KOHTPOJIA  YCIEBAaeMOCTH,
npomexxyrouHoit arrectauuu u I'MA obydatonmuxcs no OOIIl GakanaBpuara OCymiecTBIseTCs B
cootBercTBUU ¢ PI'OC BO 1 n0oKanbHBIMH HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KoHmpoab, NPOMENCYMOYHA Ammecmayusi U ammecmayuoHHble UCHbIMAHUSL
umoz206oii (cocyoapcmeennotl umo2ogoit) ammecmayuu svinycknuxos OOII 6axanaspuama

Tekymmii KOHTpOJIb M TPOMEXKYTOUHAsh aTTeCTalMs 10 BCeM BHIaM Yy4eOHOH
JESATENIbHOCTH O0YyYaroIuXcs OCYIIECTBISETCS B COOTBETCTBUU ¢ TpeOoBaHusiMu [lonmoskeHus
O PEUTMHTOBOM CHCTEME OLIEHKM KayecTBa y4yeOHOH paboTsl cryaeHtoB B PXTY
uM. [[.1. MenneneeBa, npuHstoro pemeHueM YdeHoro coeta PXTY wum. [I.N. Menneneera
ot 26.02.2020, npotokonn Ne 8, BBeAeHHOro B JACWUCTBHE TMpUKa3oM pekropa PXTY
uMm. [[.1. MenneneeBa ot 20.03.2020Ne 27 O/I.

Texkymmii KOHTPOJb YCIIEBAEMOCTH OO0ydJaromuxcs O0OecreynuBaeT OLEHKY YPOBHS
OCBOCHMS JIMCLUMIUIMH, TPOXOXKIACHUs MNpakTHK, BeimoaHeHus BKP wu  mposoautcs
npernojiaBaTeseM Ha J000M U3 BUJOB y4yeOHBIX 3aHATUH. [10 pe3ynbpraTaM TeKymero KOHTpOJIs
YCIIEBAEMOCTH TPU pa3a B CEMECTP ISl BCEX KYpCOB MO BCEM JAMCIMUIUIMHAM IPOBOJIUTCS
aTTecTanus 00yJaromuxcs.
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[TpomexyTouHasi aTTecTanysi MPOBOAUTCS B (hOpME 3K3aMEHOB, 3a4E€TOB C OLEHKOW U
3a4EeTOB ISl BCEX KYpPCOB MO JTUCHUIUIMHAM U MPAKTUKaM, IPEyCMOTPEHHBIM y4E€OHBIM MIJIAHOM
HanpasieHnus: noarotosku 22.03.01 — MarepuanoBeieHHe W TeXHOJOTMH MaTepHAJIOB»
npopuar  «MartepuanoBeJeHHe H TEXHOJIOTMH HAHOMATEPHAJOB H HAHOCHCTEMY..
Pe3ynbTarel caun 3a4eTOB OIEHUBAIOTCS HA <GayTeHO», «HE 3a4TEHO»; 3a4€TOB C OLIEHKOW U
9K3aMEHOB — Ha «OTJIMYHO», «XOPOILI0», «yI0BIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEIHHO.

ITIpu ocBoenun Hactosimedr OOIl OGakamaBpuara M3ydyeHHE YacTW AMCHUIUIMH MOXKET
OBITh 3aMEHEHO Ha OHJIAWH-KYpCHI, IPU YCIIOBUH, UYTO B pe3y/lbTaTe€ OCBOEHHUS OHJIAH-Kypca
GopMHUpYIOTCS TE€ K€ KOMIETEHIMM (J4acTH KOMIICTCHIMIA), YTO W B pPaMKaX YKa3aHHBIX
muctumuivH. OHTaiH-Kype TOJKEH ObITh BBIOpaH M peaan3oBaH B cooTBeTcTBUU ¢ [lonoxenunem
0 3aueTe pe3yNbTaTOB OCBOCHMS OTKPHITHIX OHJIAIH-KYpCOB, pealu3yeMbIX 00pa3oBaTeIbHBIMU
opranuzamusiMu, B PXTY um. [I.U. Menaeneesa, npunsToro pemienuemM Yuenoro coera PXTY
uMm. JI.M. Menneneea or 27.03.2020,mpotokosn Ne 9, BBeneHHOro B JeiiCTBHE MpPHUKAa30M
pextopa PXTY um. JI.1. Menneneena ot 27.03.2020Ne 29 O 1.

I'MA ocymecTBiseTcss B COOTBETCTBHUM C TpeOoBaHusMHU [lojoxeHus o mopsiake
IPOBEJCHUSI TOCYIapCTBEHHOW HTOrOBOM aTTecTallMi IO 0oOpa3oBaTelbHBIM IpOrpaMMaM
BBICIIET0 00pa30BaHus — MporpaMmamM OakaiaBpuara, IporpaMMaM CIelUaIuTeTa, porpaMmmMamM
Maructparypel B PXTY um. [I.U. MenaeneeBa, npuHATOro pemeHueM YdeHoro coera PXTY
uMm. JI.M. Menneneea or 30.10.2019,mpotokonn Ne 3, BBeseHHOro B JeiiCTBHE MpPHUKAa30M
pexktopa PXTY um. .M. MenneneeBa ot 14.11.2019Ne 646GA; IlonokeHUS O BBITYCKHOM
KBAJTM(PHUKAIMOHHON paboTe s 0Oydyarommxcsi Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHusi — TmporpaMMaM OakajaBpuaTa, MporpamMmaM CIHEHUAINTeTa, MporpaMMam
Maructparypsl B PXTY um. J[.M. Menneneesa, npuHATOro pemeHueM Yyenoro cosera PXTY
uM. JI.1. Menneneea ot 30.10.2019,nportokon Ne 3, BBEIEHHOrO B JCHUCTBHE NPHKA30M
pextopa PXTVY um. JI.1. Menneneea ot 14.11.201Ne 646A.

K I'MA nomyckatotcsi oOydaronyecs, He UMEIOIIUE aKaJeMHUIECKOHN 3aJ0DKEHHOCTH U B
MOJTHOM 00beMe BhIMoMHUBIIKE yueOHbIH TuaH o OOII 6akanaBpuara B coorBercTBrH ¢ PI'OC
BO mno mwnanpasnennio mnoarotoBku 22.03.01 — MartepuajioBegeHrHe H TEXHOJOIMHU
MaTepHaJoB» Npoduiib «MaTepuaJjioBeilecHHe H TEeXHOJOTHMM HAHOMATEPHAJIOB H
HaHocuctem». Jlns mposenennss [MMIA B yHUBepcUTETE €XKEroJHO  (QOPMHUPYIOTCS
rOCy/apCcTBeHHbIe 3k3aMeHannoHHble komuccuu (['DK) u amemnsumonHsie komuccuu. Tembl
BKP otpaxaroT akTyanmpHbIE MPOOJIEMBI, CBSI3aHHBIC C HampaBiieHHeM moAarotoBku 22.03.01 —
«MarepuaJjioBelecHHe M TeXHOJOrHM MaTepuajaoB» npopuiab «MarepuanoseaeHue u
TEXHOJIOTUM HAHOMATEPHATOB U HAHOCHCTEM». YHUBEPCUTET YTBEP)KIAeT IMEepeueHb TeM
BBITYCKHBIX KBAIM(HUKAIMOHHBIX palboT, mpeajaraeMbix oOydarommmcs (manee — mepeucHb
TEM), ¥ JOBOJIUT €r0 JI0 CBEJACHHUS 00Y4YaIOIIUXCsl HE MO3/IHEe YeM 3a 6 MecsIIeB /10 AaThl Hayaia
TrOCYIapCTBEHHOW UTOTOBOM aTTECTALUU.

Tema BKP nepconansHo 1151 KaKI0TO 00YJaromerocs yTBepKIaaeTcsl MPUKa3oM peKTopa
[0 YHUBEPCUTETY I€pell HadajJoM NPEeJAUIUIOMHONW MpakTUKU. JlaHHBIM IpHKa30oM
yTBepkaaercs takxke pykoBoautenb BKP. Ilepen mawamom Beimosnenuss BKP oOyuaromuiics
COBMECTHO C PYKOBOJIUTEJIEM COCTaBISET WHAWBUIYaJIbHBIA IUIaH MOATOTOBKH U BBIIIOJIHEHUS
BKP, npemycmaTtpuBaromuii o4e€peTHOCTh M CPOKH BBITIOJIHEHHS OTACIBHBIX YacTed paboThI.
Texct mnoscHutenbHOll 3amucku BKP  mposepsiercs Ha  Hanuuume — HENPaBOMEPHBIX
3auMcTBOBaHM. [IpoBepka ocymiecTBisieTcss B COOTBETCTBUM ¢ [lojokeHueM o mOpsiake
IPOBEPKH BBIMTYCKHBIX KBAIM(UKALMOHHBIX pPAabOT M HAyYHBIX [OKJIAJ0B 00 OCHOBHBIX
pe3ysbTaTax IMOJArOTOBJICHHBIX HayYHO-KBaIH(DUKAIMOHHBIX paboT (muccepranuiil) Ha 00bEM
3aMMCTBOBAHUSI M HMX pa3MEIIeHUs B  DIEKTPOHHO-OmOmmoreunoil cucreme PXTY
uM. [[.1. MenneneeBa, npuHATHIM pemieHneM YdeHoro coBera PXTY um. JI.M. MenaeneeBa
or 30.10.2019, npotokonn Ne 3, BBemeHHbIM B JeiicTBuUe mpHKazoM pekropa PXTY
uMm. /[.1. Menneneena ot 14.11.2019Ne 646A.

3amura BKP npoBoaurcs Ha oTKpbITEIX 3acenaHusix ['OK ¢ ydactuem He mMeHee OByX
TpeTeit ee coctaBa. ['paduk 3ammutel BKP cocraBisiercs mo corimacoBaHuio ¢ 00y4JalOImMUMUCS U
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JIOBOJIUTCS /10 CBeJleHHs oOydarounmxcsi He mo3aHee, yeM 3a 30 guel 10 Havana padorsl ['OK.
Pe3ynbTaThl paboThl I'DK ONPEACIISIIOTCS OlICHKaMU COTJINYHO, «XOPOILLIO»,
«YyIOBIIETBOPUTEIHHO», <HEYIOBICTBOPUTEIHLHO» H OOBSIBISIIOTCS B TOT € JIEHb IIOCIE
odopMIIEHHST B YCTAaHOBJICHHOM TOPSIIKE MPOTOKOJIOB 3acenaHuii komuccuit. [1o okoHuaHuun
pabotel ipencenarens [ DK cocraBnsieT oT4eT 0 MpoaeTaHHON paboTe.

s oOydaromuxcsi U3 4uclia MHBAIMIOB M JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH
3n0poBbsi ['MA mpoBOAUTCS € Y4eTOM OCOOEHHOCTEH WX TMCUXO(DHU3UYECKOrO pa3BUTHS,
WHVBHIyaJIbHBIX BO3MOXXHOCTEN U COCTOSIHUS 310POBBSI.

[lepedyeHb OLICHOUHBIX CPEACTB BKJIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI M TUIOBBIC 3aIaHUS
JUTSL IPaKTUYECKUX 3aHSITUM, KOHTPOJIBHBIX padOoT, 3a4E€TOB U 3K3aMEHOB, IPUMEPHYIO TEMATHKY
pedepatoB, KypcoBBIX pabOT; HWHBIE (OPMBI KOHTPOJIS, IO3BOJSIONIME OILECHUTH CTETCHb
c(OpMUPOBAHHOCTH KOMIMETeHIUH o0ydaromuxcs. OLeHOYHbIe CPEICTBA BBIMOJIHEHBI B BHJIE
OT/IENIbHBIX IOKYMEHTOB, SIBIISIIOIIMXCSA HEOTheMiieMoi yacThio nannoi OOII.

l'ocynapcTBeHHast WTOroBasi aTTecTalus OOydYaromierocst sBISETCA 00s3aTeNbHON U
OCYIIECTBIISIETCS  [OCJIE OCBOEHHUS MpOrpaMMbl OakajmaBpuara B TIOJHOM OOBeMe.
['ocynapcTBeHHass WTOroBas aTTECTAlMs BKIIOYAET IOATOTOBKY W 3allMTY BBITYCKHOU
KB (UKAIIMOHHOW paboThl (mpuBoauTcs B coorBeTcTBUH ¢ PI'OC BO).

6. PaGouune mporpaMmbl AMCUMILINH, NPakTHK 1 THA

PaGouue mporpammsbl AuCHUIUINH, MpakTuk u [A:

HNHocTpaHHBIH S3bIK

dunocodus

Uctopus

®usnueckas KyJIbTypa U CIOPT

OCHOBBI 5KOHOMUKH U yIPABJICHUS MPOU3BOICTBOM

Marematuka

OO01ast U HeOpraHuyeckasi XUMHUs

Oprannueckast XuMus

. ®dusuka

10.3konorus

11. dusnueckast xumus

12.UnxenepHas rpaduka

13.TlpuknagHas MexaHUKa

14.5neKxTpoTeXHUKA U IPOMBILIIEHHAS 3JIEKTPOHUKA

15.Be30macHOCTE KU3HENEATEIHLHOCTH

16.Undpopmaruka

17.MartepuasioBeIeHUS U 3alIUTa OT KOPPO3HH

18.CrangapTuszanus u ceptuduranus

19. KoMIo3uIIMOHHBIC MaTEepHATBI

20.TIpaBoBeneHue

21.Teopust BEpOATHOCTEH U MaTEeMaTHYECKas CTATUCTHKA

22.JlabopaTopHble pabOTHI IO OPraHUYECKON XUMUN

23.HaueprarenbHas reoMeTpus

24.BBeneHue B CIIEIUATBLHOCTh

25. JlonoaHUTEIBHBIC T1aBbl (PU3UKH

26. Ananutuyeckas XuMus U (PU3NKO-XUMUYIECKIE METOJIbI aHATN3a JIJIsl MaTEPUAIOBEICHUS
U TEXHOJIOTUH MaTepUajoB

27.Du3uka KOHICHCUPOBAHHOTO COCTOSTHUS

28.JlabopaTopHblie pabOThI 10 GU3UIECKON XUMUH

29.0Oprannyeckasi XMMUs JJIs1 HAHOMaTEPUAIOB M HAHOCUCTEM

30.Konnonanas Xxumusi B TEXHOJIOTUM HAHOMATEPUaIOB U HAHOCUCTEM

CoNoOoO~wWNE
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31.IIpouecchs U anmaparsl XUMUYECKON TEXHOJIOTHU
32. OU3UKO-XUMHS HAHOCTPYKTYPUPOBAHHBIX MaTepHUaIOB
33.T"a30¢a3Hble Mpolecch NOTy4YeHUsT HAHOMAaTEePHUaoB
34.CuHTe3 HaHOYACTHI] 1 HAHOMATEPHAJIOB B XKHJKUX Cpejiax
35.MeTtoasl 1 TPUOOPHI IS M3yYEHUST HAHOYACTUIl 1 HAHOMATEPHUAJIOB
36.buonornueckne HAHOCTPYKTYPHI
37.DneKTUBHBIE TUCIUIUTHHEI 0 (PU3UUYECKOUN KyIbTYpE H CIIOPTY
38.Pycckuii s3bIK U KyJIbTypa peun
39.KynbTyponorus
40.BpruncnuTenbHas MaTeMaThKa B MaTE€pPUAJIOBEICHUH M TEXHOJIOTUH HAHOMATEpUAJIOB U
HAHOCHCTEM
41.luckpeTHas MaTeMaTHKa B MAaTepUAIIOBEACHUH U TEXHOJIOTHH MaTepHaioB
42.Ouznyeckas XUMHSI OCHOBHBIX MTPOIIECCOB B TEXHOJIOTUH HAHOMATEPHUAJIOB
43.Ou3UKO-XUMHUYECKHE METOJAbl aHaju3a Uil MaTepUalioBeIeHHWs M  TEXHOJIOTHH
MaTepuasoB
44, O0mas XuMUYecKasi TEXHOJIOTHS TTPOU3BOACTBA HAHOMATEPHUATIOB U HAHOCHCTEM
45.CucteMbl yIpaBieHUs IPOLECCAMU NTOTY4EHHs] HAHOMATEpUaJOB
46.30H10Basi MUKPOCKOITHS
47.MeToapl TEPMUYECKOTO aHATM3a B TEXHOJIOTMU HAHOMATEepUaIoB
48.Metoas! nazepHoi AU PaKIIUA IS U3YICHHS HAaHOMATePUaiOB
49. OU3UKOXUMHUS B TEXHOJOTHS YTIIEPOJHBIX HAHOMATEPHUAJIOB
50.Hanomarepuansl Jyisi HalpaBJICHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB
51.ToKCHUKOJIOTHSI 1 HAHOTOKCUKOJIOTUS
52.MaruuTHble HaHOMATEPUAITBI
53.0OcHOBBI KpHucTAIIOrpadu B TEXHOJIOTUH HAHOMATEPUAIOB
54.TexHuka HAy4YHOTO MEPEBOIA
55.I'pammaTHKa HHOCTPAHHOTO SI3bIKA
56.YueOHas mpakTHUKa: MPaKTUKA MO TOJYYCHHUIO TIEPBUYHBIX MPOGECCHOHATBHBIX YMEHUN
U HaBBIKOB, B TOM YHCJIC€ TIEPBUYHBIX YMEHUU M HABBIKOB HAYYHO-UCCIIEIOBATEIHCKOMN
NEeSITEIIbHOCTH
57.1IpousBoaCTBEHHAS MPAKTHUKA: HAYYHO-UCCIIEI0BATENbCKas paboTa
58.11IpousBoacTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKAasl MPAKTHUKA
59.1IpenaumioMHas mpakTuKa
60.3ammuTa BBITYCKHOW KBaTu(DHUKAIMOHHOW pabOTHI, BKJIFOYAs TOJITOTOBKY K 3alllUTE W
IPOLEAYPY 3aLTUTHI
61.IlepeBoa HAYYHO-TEXHUYECKOU JTUTEPATYPHI
62.I'pakiaHCKas 3aluTa B Ype3BbIUAHHBIX CUTYaITUIX
63.BBeneHue B MaTeMaTuKy
Bxomsammx B OOIl mo nampaBnenuto mnoarotoBku 22.03.01 — MartepuajioBeiaeHue u
TEXHOJOITHM __ MAaTepHaJoB»  Nmpouib «MaTepuajioBeJieHHe M TeXHOJOIMH
HAHOMATEPHATOB U HAHOCHCTEMY, BBIIIOJIHCHHI B BUC OTJEIbHBIX JOKYMEHTOB, SIBISIONIUXCS
HeoTheMIIeMoHt yacTrio nanHou OOIT.

7. OueHoYHbIe MaTepHaJIbI

O1ieHOYHBIE MaTEPHUAIbI 1O TUCHUIUIMHAM, TpakTukaMm u ['MA:
WNHOCTpaHHBIN SA3bIK

dunocodus

Hcropus

dusnyeckas KyJabTypa U CIIOpPT

OCHOBBI 5KOHOMHKH U yIPABIICHUS IPOU3BOJICTBOM
MaremaTuka

oakhwnE
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7. OOmas u HeopraHuyecKast XUMHS

8. Opranuveckas XuMUs

9. dwusuka

10.3konorus

11. ®usnueckas XUMUs

12.WnxenepHas rpaduka

13.TIpuknagHas MexaHUKa

14.5neKkTpoTeXHUKA U TPOMBITIUICHHAS! SJIEKTPOHUKA

15.be3onacHOCTb KU3HEACATEIHLHOCTH

16.Uudopmartuka

17.MarepuasioBeJIeHUS U 3alllUTa OT KOPPO3UU

18.Cranmaptuzanus u cepTuduranus

19.KoMno3unnoHHbIe MaTepHallbl

20.IIpaBoBeneHue

21.Teopus BepoSITHOCTEH U MaTeMaTHUECKasl CTATUCTHKA

22.JlabopaTopHbie pabOTHI 110 OPTaHUICCKON XUMHH

23.HaueprarenbHas reoMeTpust

24 .BBenenne B CIEUAJIBHOCTD

25.]lononHUTENbHBIE TAaBbl PU3UKU

26. Ananutruyeckas XuMus U (PU3UKO-XUMUYECKHE METO/IbI aHAJIU3a JIJIsl MaTepHUaIOBeIeHUs
U TEXHOJIOTUH MaTEpUajoB

27.®Du3uKa KOHICHCUPOBAHHOTO COCTOSTHHS

28.JIabopaTopHble paboTHI IO PUIUIECKON XUMUN

29.0Opranuueckasi XuMus 1Ji1 HAHOMAaTEpPHaJIOB U HAHOCHCTEM

30.KomnonaHas XuMusi B TEXHOJIOTUM HAHOMATEPUAJIOB U HAHOCHCTEM

31.TIporeccel 1 anmapaThl XUMHYECKOW TEXHOJIOTHH

32. PuU3NKO-XUMUS HAHOCTPYKTYPUPOBAHHBIX MaTepHAaIOB

33.Ta30(a3ubIe mpoIecchl MoTyYeHNss HAHOMAaTEePHAIOB

34.CuHTe3 HAaHOYACTHUI] 1 HAHOMATEPUAIOB B KHUIKUX Cpeax

35.Metoab! 1 IPUOOPHI IJIs1 U3YUEHUST HAHOYACTHI] 1 HAHOMATEePHAJIOB

36.buonoruueckue HAHOCTPYKTYPHI

37.DNeKTUBHBIC JUCITUTUIMHBI 110 (U3UIECKON KYJIBTYPE U CIIOPTY

38.Pycckuii s13bIK U KyJIbTypa peuu

39.Kynbryposnorus

40.BpruncnuTeNbHas MaTeMaTUKa B MaTEPUANIOBEICHUH W TEXHOJIIOTUH HAHOMATEPUAIOB U
HAHOCHUCTEM

41.]luckpeTHas MaTEMAaTHKa B MATEPUAIIOBEACHUH U TEXHOJIOTHH MaTepPHaIOB

42.®uznyeckas XMMUsI OCHOBHBIX MTPOLIECCOB B TEXHOJIOTUM HAHOMATEPHUAJIOB

43.Ou3UKO-XUMHYECKAE METOAbl aHajau3a Il MaTepHalOBECHUS M TEXHOJOTHH
MaTepuasoB

44.00m1as XuMUYecKasi TEXHOJIOTUS TIPOU3BO/ICTBA HAHOMATEPHAJIOB U HAHOCHCTEM

45.CucteMbl ynpaBlieHUs IPOLECCAMU TTOTYYeHHs] HAHOMAaTepUaioB

46.30H10Basi MUKPOCKOIIHS

47.MeTo bl TEPMUUECKOTO aHalIM3a B TEXHOJIOTUM HAHOMATepUaioB

48.Metobl Ja3epHON AUPPAKIIUH IS N3YUYEHUs] HAHOMATEpUaIoB

49. ®U3UKOXUMHUS U TEXHOJIOTHS YIIIEPOJHBIX HAHOMATEpHUaJIoB

50.HanomMarepuasl JUisi HAIPaBICHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIESCTB

51.Tokcukonorus 1 HaHOTOKCUKOJIOTUS

52.MarHuTHbIe HAHOMATEPHUAIIBI

53.0cHOBHI KpUcTaLIOrPaGUU B TEXHOJOTUH HAHOMATEPHAIIOB

54.TexHrKa Hay4YHOT0 IEpEeBOAA

55.'pammaTika HHOCTPAHHOTO SI3bIKA
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56.YyeOHas MpakTUKa: MPAKTUKA MO MOJYYCHUIO NMEPBUYHBIX MPO(ECCHOHAIBHBIX YMEHHM
U HaBBIKOB, B TOM YHCJIE€ MEPBUYHBIX YMEHUU M HABBIKOB HAYYHO-UCCIIEOBATEIHCKOMN
JeSITeIbHOCTH
57.1Ipon3BoCTBEHHAS MPAKTUKA: HAYYHO-HUCCIEA0BATEIbCKass paboTa
58.1Ipon3BoACTBEHHAS MPAKTUKA: TEXHOJIOTUYECKast MPaKTHKa
59.[IpenaumioMHas mpakTHKa
60.3amuTa BBITYCKHOW KBaJU(HUKAIMOHHONH pabOTHI, BKJIIOYAs MOATOTOBKY K 3alllUTE H
IPOLEAYPY 3aLTUTHI
61.1lepeBo HaAyYHO-TEXHUYECKOM JTUTEPATYPBI
62.'paxnanckas 3anuTa B Ype3BbIYaAHBIX CUTYaIHIX
63.BBenenue B MaTeMaTuKy
Bxomsammx B OOIl mo wampaBnenuto mnoarotoBku 22.03.01 — WNarepuajoBeleHHE U
TEXHOJIOTHHM __ MaTepuajaoB»  npoduib «MaTtepuaJjioBeJlecHHe W TEXHOJOIHH
HAHOMATEPHATOB U HAHOCHCTEM», BBIIIOJIHEHBI B BUJE OTJEIbHBIX JOKYMEHTOB, SIBJISIOLINXCS
HeoTbemiieMol yacThio JanHoi OOIL.

8. MeToauyeckne MaTepuaJibl N0 AUCHUIINHAM, NpakTuKkaM u THA

MeTtoauueckue MaTepralbl 10 AUCUUIIIMHAM, TpakTuKaM U ['HA:

HNHocTpaHHBIH S3BIK

dunocodus

Uctopus

@dusnueckas KyJIbTypa U CIOPT

OCHOBBI 5KOHOMUKH U yIPABJICHUS MPOU3BOICTBOM

Marematuka

OO01ast U HeopraHuyeckasi XUMHUs

Oprannueckast XuMus

. ®dusuka

10.3konorus

11. dusnueckast xumus

12.UnxenepHas rpaduka

13.TlpuknagHas MexaHUKa

14.5neKxTpoTeXHUKA U IPOMBIIIIEHHAS 3JIEKTPOHUKA

15.Be30macHOCTE KU3HENEATEIFHOCTH

16.Undpopmaruka

17.MartepuasioBeIeHUS U 3alIUTa OT KOPPO3HH

18.CrangapTuszanus u ceptuduranus

19. KoMITo3uIIMOHHBIC MaTEepHATBI

20.TIpaBoBeneHue

21.Teopust BEpOATHOCTEH U MaTeMaTHYECKast CTATUCTHKA

22.JlabopaTopHble pabOTHI 0 OPraHUYECKON XUMUN

23.HaueprarenbHas reoMeTpus

24.BBeneHue B CIIEUATBLHOCTh

25. JlonoaHUTENBHBIC TaBbl PU3UKH

26. AHanuTHYecKas XUMUS U GPU3NKO-XUMHUYECKHE METO/Ibl aHAIM3a JJIs1 MaTepHalOBEICHHS
U TEXHOJIOTUH MaTepUajoB

27.Du3nKa KOHJAEHCHPOBAHHOTO COCTOSIHUS

28.JlabopaTopHblie pabOThI 10 GU3UIECKON XUMUH

29.0Opranuyeckas XMMUs JJIs1 HAHOMAaTEPUAIOB M HAHOCUCTEM

30.Komnonnnas XuMusi B TEXHOJIOTMM HAHOMATepUaioB U HAHOCUCTEM

31.IIpoueccs U anmaparsl XUMUYECKON TEXHOJIOTHU

32. OU3UKO-XUMHS HAHOCTPYKTYPUPOBAHHBIX MaTepHaIOB

CoNoOoO~wWNE
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33.T"a30¢a3Hble MpoLecCcH NOTYYEeHUsT HAHOMATEePHUAaJIOB
34.CuHTe3 HaHOYACTHI] 1 HAHOMATEPHAJIOB B )KHJIKUX Cpeiax
35.MeTtos! 1 TPUOOPHI IS M3yYEHUST HAHOYACTUIl 1 HAHOMATEPHUAJIOB
36.buonornueckne HAHOCTPYKTYPHI
37.DneKTUBHBIE TUCIUTUTHHEI IO (PU3HUYECKOUN KyIbTYpE H CIIOPTY
38.Pycckuii s3bIK U KYJIbTypa peun
39.KynbTyponorus
40.BpruncnuTenbHas MaTeMaThKa B MaTE€pPUAJIOBEICHUM M TEXHOJIOTUH HAaHOMATEpUAJIOB U
HAHOCHCTEM
41.luckpeTHas MaTeMaTHKa B MAaTEpUAIIOBEACHUH U TEXHOJIOTHH MaTepHaioB
42.Ouznyeckas XUMHSI OCHOBHBIX MTPOIIECCOB B TEXHOJIOTUH HAHOMATEPHUAJIOB
43.Ou3UKO-XMMUYECKHE METOJAbl aHaju3a Uil MaTepUalioBeIeHHWs M TEXHOJIOTHH
MaTepUasoB
44, O0mas XuMUYecKasi TEXHOJIOTHS TPOU3BOACTBA HAHOMATEPHUATIOB U HAHOCHCTEM
45.CucteMsbl ynpaBiieHUs IPOLECCAMU NTOTY4EHHsI HAHOMATEpUaoB
46.30H10Basi MUKPOCKOITHS
47.MeToapl TEPMUYECKOTO aHATIU3a B TEXHOJIOTMU HAHOMATEepUaoB
48.Metoas! nazepHoi AU PaKIIUA IS U3YICHHS HAHOMATePUaioB
49. ®U3UKOXUMHUS B TEXHOJOTHS YTIIEPOJHBIX HAHOMATEPHUAJIOB
50.Hanomarepuansl Jyisi HalpaBJICHHOTO TPAHCIOPTA JIEKAPCTBEHHBIX BEIIECTB
51.ToKCHUKOJIOTHSI 1 HAHOTOKCUKOJIOTUS
52.MaruuTHble HaHOMATEPUAITBI
53.0OcHOBBI KpHcTaIIOrpaduil B TEXHOJIOTUN HAHOMATEPUAIOB
54.TexHuka HAy9YHOTO MEPEBOJIa
55.I'pammaTHka HHOCTPAHHOTO SI3bIKA
56.YueOHas mpakTHUKa: MPaKTUKA MO TOJYYCHHUIO TIEPBUYHBIX MPOGECCHOHATBHBIX YMEHUN
U HaBBIKOB, B TOM YHCJIC€ TIEPBUYHBIX YMEHUU M HABBIKOB HAYYHO-UCCIIEOBATEIHCKOMN
NEeSITEIIbHOCTH
57.11pousBoaCTBEHHAS MPAKTUKA: HAYYHO-UCCIIEI0BATENbCKas paboTa
58.11pousBoacTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKAasl MPAKTHUKA
59.TIpenaumnuomMHas IpakTUKa
60.3ammuTa BBITYCKHOW KBaTU(DHUKAITMOHHOW pabOTHI, BKJIFOYAs TOJATOTOBKY K 3alllUTE W
POLEAYPY 3alTUTHI
61.1lepeBoa HAyYHO-TEXHUYECKOU JTUTEPATYPHI
62.I'pak1aHCKas 3aluTa B UYpe3BbIUaHBIX CUTYAITUIX
63.BBeneHue B MaTeMaTuKy
Bxomsammx B OOIl mo nampaBnenuto mnoarotoBku 22.03.01 — WNartepuajioBeiaeHue U
TEXHOJOTHM __ MATepHAJoB»  Mpoduib «MaTepuajioBeJeHHe M TeXHOJOIMH
HAHOMATEPHATOB U HAHOCHCTEM, BBITIOJIHCHHI B BUJC OTJIEIBHBIX JOKYMEHTOB, SIBISIONIUXCS
HeoTheMIIeMOoHt yacTrio JanHou OOI].

195



IMpuaoxenns

Mampuua KomnemeHyuil N0 HANPABIEHUI0 NOOZOMOBKU DaKanaspos no nanpasienuto noozomoexku 22.03.01 «Mamepuanoseoenue u
mexHo02uu mamepuanoe» npoduns «Mamepuanosedenue u mexHo102UL HAHOMAMEPUATIO8 U HAHOCUCEM.

OMIICTCHIIMHU

Hanmenosanu
JUCUMITIAHBI

OONIEeKyIbTypHBIC

O6me-
npodeccrnoHaTbHbIE

IIpodeccronanbHubIe

OK-1

OK-2

OK-3
OK-4
OK-5
OK-6
OK-7

OK-8

OK-9

OIIK
OIIK
OIIK
OIIK

o

™

<
i

o]

OIIK

[K-1

[K-2

IK-3

[1K-4

[K-5

[1K-6

IK-7

I1K-8

I1K-9
IIK-10

K-11

IK-12

IK-13

[K-14

[IK-15

I1K-16

IK-17

ba3oBag yactb

MHocTpaHHBLH SA3BIK

+

dunocodus

HUcTopus

duznyeckas KyJIbTypa u
CIOpT

OCHOBBI PKOHOMUKH 1
YIPABJICHHUS POU3BOJACTBOM

Maremartuka

OO6mmas 1 HeopraHuJIecKas
XUMUSI

=+

OpraHudeckast XuMus

dusuka

DKOJIOTHS

dusnueckas XumMus

WmxenepHas rpaduka

Ilpuknannas mexanuka

+ ||+ |+ |+

DNEKTPOTEXHUKA
Y IIPOMBIIIUICHHAS
JNIEKTPOHHUKA

=+

bezomacHocTh
JKH3HEIESI TENNLHOCTH

Wndopmarnka

MarepuanoBeIeHUSI U 3aIUTa
OT KOPPO3HHU

Crannapruzanus u
cepTU(UKAIHS

KOMHOSI/IHI/IOHHLIG MaTepuraJibl

ITpaBoBeneHue




Komnerenmuu

Hanmenosan
TUCLUITIHEI

OOEeKyIBTYPHBIC

O6ize-

npodeccuoHaIbHbIE

IIpodeccronanbabIe

OK-1

OK-2

OK-3

OK-4

OK-5

OK-6

OK-7

OK-8

OK-9

OIIK-1

OIIK-2

OIIK-3

OIIK-4

OIIK-5

[K-1

[K-2

IK-3

[1K-4

[IK-5

[1K-6

IK-7

I1K-8

IK-9
IK-10
K-11

IK-12

IK-13

[K-14

[IK-15

I1K-16

[K-17

BapuarusHnas yacth

OO0s13arenbHbIe JUCHUITIIINHBI

Teopust BeposiTHOCTEH U
MaTeMaTH4ecKasi CTAaTUCTHKA

=+

JlaGopaTtopHsie pabOTHI IO
OpPraHU4YecKO XUMMHHU

HaqepTaTeHLHaﬂ reoMeTpus

BBC,HGHI/IG B CIICIUAJIBHOCTD

JlononHUTENbHBIE TIIaBBI
(007634097

AnanuTndeckas XuMHUs U
(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/I€ METOAbI
aHaJu3a JJis
MaTeprUaJIOBCACHUA U
TCXHOJIOTMHU MAaTCPHAJIOB

®u3nKa KOHJIEHCUPOBAHHOTO
COCTOSIHUS

Jlaboparoprbie paboThI 1O
(bu3rUecKoi XUMUN

OpI‘aHI/I‘IeCKa}I XUMHA TJIA
HaHOMATCpHAJIOB U HAHOCHUCTEM

Konnongnast xumus B
TEXHOJIOTUH HAHOMAaTEePUaJIOB U
HAHOCHUCTEM

HpOIICCCI)I " anmaparbl
XAMHUYCCKON TEXHOJIOTUH

Du3nKo-XuMHS
HaHOCTPYKTYPUPOBAHHBIX
MaTepHagoB

I"azodazuble nporeccs
NIOJTy4eHHs] HAHOMATEPHAJIOB

CuHTE3 HAHOYACTHIL U
HAHOMATEPHAJIOB B XHIKUX
cpenax

MeTtonbl 1 iprOOPHI IS
W3y4YCHUS] HAHOYACTHUI] U
HAaHOMaTEePHAJIOB
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Buonornueckue
HaHOCTPYKTYPBI

Komnerenmun

Hanmenosa
TUCLUITIHEI

OOEeKyIbTYpHBIC

O6e-
npodeccrnoHaIbHbIE

IIpodeccronanbHabIe

OK-1

OK-2

OK-3
OK-4
OK-5
OK-6
OK-7

OK-8

OK-9

dlaely|w

oIl
OIl
OIIK
oIl
OIl

IK-1

IK-2

IK-3

[1K-4

[K-5

I1K-6

[K-7

I1K-8

I1K-9

IK-10

K-11

IK-12

IK-13

[IK-14

[IK-15

IIK-16
K-17

JMCHUIUInHEI 10 BRIGOPY

ONeKTHBHBIE NUCIUIUIUHEI 110
(u3HUIECKOil KyIbType U CHOPTY

Pycckuii 3bIK U KyJIbTYpa peuu

Kynbsryposorus

BrrauciaurensHas MaTeMaTHKa B
MaTCpruaJIOBCIACHNN N
TCXHOJIOT'MU HAHOMATECPUAJIOB U
HaHOCUCTEM

HI/ICKPGTHaﬂ MaréMaTuka B
MaTepuaJIOBCACHUN U
TCXHOJIO'MU MaTCpHraioB

Dusndyeckass XMMHUSI OCHOBHBIX
mpoHuecCoOB B TCXHOJIOTUU
HaHOMATCpHaJIOB

DH3UKO-XMMUYECKHE METOAbIL
aHain3a 11 MaTCpruaIOBCIACHUA
1 TCXHOJIOTYU MaTCPHUaJIOB

OO01ast XMMHUY€eCKast TEXHOJIOT K
MIPOU3BOICTBA HAHOMATCPHAIIOB U
HAaHOCHUCTEM

CucTeMbl yIpaBICHUS
HpoLecCaMy OJTydeHHs
HaHOMaTepHaJIoB

30Hﬂ0Ba${ MUKPOCKOIIHA

MGTOIILI TEPMUYCCKOI'0 aHaJIn3a B
TCXHOJIO'MHW HAHOMATCPpHaJIOB

Merobl 1azepHOit qudpakunu
JUIS U3y4€HHs] HAHOMaTepualloB

DU3UKOXUMUS ¥ TEXHOJIOTHS
YIJIEPOAHBIX HAHOMATCPHUAJIOB

HaHOMaTepI/IaHLI JJIsL
HaIlpaBJICHHOI'O TpaHCIIOpTa
JICKapCTBCHHBIX BCHICCTB
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Toxcukonorus u
HAHOTOKCHUKOJIOT U

MarauTHkIe HaHOMAaTCpUaJibl

OcHOBBI KpHcTayuIorpaduu B
TEXHOJIOTMM HAHOMAaTEePHaJIoB

Komnerenmuu

Hanmenosa
MCIIATUIMHEI

OO1IeKyIbTYpHBIC

O6ize-
npodeccuoHaIbHEBIE

[IpodeccronanbubIe

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9

OIIK

OIIK-2

OIIK-3
OIIK
OIIK

<
i

Lo
1

[K-1

[K-2

IK-3

[1K-4

[IK-5

[1K-6

IK-7

I1K-8

IK-9

IK-10

K-11

K-12

IK-13

[K-14

[IK-15

I1K-16

K-17

IIB

TexHHKa Hay4YHOT'O IEPEBOAA

+

I"'pamMmaTrka HHOCTPAHHOTO
SI3BIKA

+

IIpakTuku

Y4eOHast MpaKTHKa: MPaKTHKa 10
TOJIY4E€HUIO TEPBUUHBIX
po¢eCCHOHATIBHBIX YMCHUH U
HABBIKOB, B TOM YHCIIC
MEPBUYHBIX YMEHUI U HABBIKOB
Hay4YHO-UCCJIEeI0BATENbCKON
JIESITEIbHOCTH

HpOI/I?)BO,HCTBeHHaﬂ IIpaKTUKa:
TCXHOJIOTUYCCKAA IMMPaKTHUKa

[IpenmuruioMHas mpakTHKa

++

[TpousBoaCTBEHHAS IPAKTHKA!
Hay4HO-HUCCIIE0BaTEIbCKas
pabora

3amura BBITYCKHOMN
KBaJTU(QUKAIIMOHHOW PabOTHI,
BKITIOYAast IOJrOTOBKY K 3alUTE U
MPOIETyPY 3alIUThI

++

OT]I

IlepeBon HAyYHO-TEXHUYECKON
JUTEPATyPHI

I'paxxmanckas 3amura B
Ype3BBIYANHHBIX CUTYAIHIX

BBenenue B MaTeMaTUKY
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MWHUCTEPCTBO HAYKM U BbICLLErO OEPA3OBAHMS POCCUIACKOW ®ENEPALIUN

IInan 00obpen Yuenvim co6emom 6y3a

IIpomoxon Ne 11 om 28.05.2020 yLI EEH blp’l r”-IAH

Mo nporpamMmmMe 6akanaspuata

Maocyza AT

22.03.01

Kagpedpa: HaHomartepuanos 1 HaHOTEXHOOrMMN
®axkynsmem: WMC3H

Keanucpukayus: bakanaep

08 Havana nodzomoeku (o yue6Homy nnary) 2020
[poepamma nodzomosku. akademuyeckuli bakanaspuam YyebHbil 200 2020-2021
mopma obyyeHus; OuHas O6pazosamenbHbiii cmandapm — Ne 1331 ot 12.11.2015

Cpok obyyeHus: 42

+ OcHogHoli Budbl dessmesnibHoCmMu COI'JIACOBAHO
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MnaH YyebHblii nnaH 6akanaspuata '220301_00_20-1234.plx', kog Hanpasnerust 22.03.01, rog Havana nogrotosku 2020

- - - dopma KOHTpons 3.e. = Wroro akag.yacos
Cuutatb Sk3a 3aver ¢ Skcnep Yacos | Skcnep Mo |KoHTakT]| KoHT | WHTep
B MnaHe Migec hiautieioRe e MeH S ou,. G THOE ey B3.e. | THOe | mnaHy | uacel @ ponb | yackl
Bnok 1.AucumnauHbl (Moaynn)
Ba3oBas yactb
+ 51.5.01 VHOCTpaHHBIi 13bIK 2 1 8 8 36 288 288 80.8 171.6 35.6 80
+ B1.5.02 ®unocodus 2 5 5 36 180 180 48.4 96 35.6
+ B1.5.03 WcTopua 1 4 4 36 144 144 48.4 60 35.6 12
+ 51.6.04 Ddusmnyeckas KynbTypa u CnopT 14 2 2 36 72 72 72 2
+ 51.6.05 OCHOBbI 3KOHOMWKM W ynpaBneHus Npon3BoACTBOM 3 3 3 36 108 108 324 40 35.6
+ 51.6.06 Matematuka 23 1 15 15 36 540 540 193.2 | 275.6 71.2 24
+ 51.6.07 O6Lwas 1 HeopraHWyeckas XuMus 12 12 12 36 432 432 224.8 136 71.2 16
+ 51.5.08 OpraHuyeckas Xumus 2 3 3 36 108 108 48.4 59.6
+ 51.5.09 dusnka 23 10 10 36 360 360 128.8 160 71.2 32
+ 51.5.10 Skonorus 3 3 3 36 108 108 32.2 75.8
+ B1.5.11 dusnyeckas xumus 4 5 5 36 180 180 64.4 80 35.6 8
+ B1.6.12 WHxeHepHas rpadmka 2 2 4 4 36 144 144 48.6 95.4 8
+ B1.5.13 MpuknaaHas MexaHuka 3 4 4 36 144 144 64.4 79.6 4
+ B1.6.14 DNEeKTPOTEXHMKA W MPOMBILLNIEHHAS SNEKTPOHUKA 5 5 5 36 180 180 48.4 131.6
+ b1.6.15 Be30nacHOCTb XU3HeaAeaTeNbHOCTH 7 4 4 36 144 144 48.4 60 35.6
+ B1.5.16 WHdopmaTuka 1 3 3 36 108 108 48.2 59.8 18
+ B1.5.17 MaTepuanoBezeHue v 3alumTa oT Kopposnu 5 3 3 36 108 108 48.2 59.8 8
+ B1.5.18 CraHgapTusaums u ceptudukaums 5 2 2 36 72 72 32.2 39.8 8
+ B1.6.19 KOMMO3WLMOHHbIE MaTepuanbl 6 3 3 36 108 108 32.4 75.6 8
+ 51.5.20 MNpaBoBeneHne 4 3 3 36 108 108 32.2 75.8
101 101 3636 | 3636 | 1376.8| 1832 | 427.2| 228
BapuaTtuBHas 4actb
. E1.8.01 Teopusi BEPOSTHOCTEN U MaTeMaTuUyeckas 4 3 3 36 108 108 482 59.8
cTaTucTuKa
+ 51.B.02 JlabopaTopHble paboTbl MO OPraHUYeCcKoi XUMUm 3 2 2 36 72 72 32.2 39.8
+ B1.B.03 HaueptatenbHas reomMetpus 1 4 4 36 144 144 48.4 95.6
+ 51.B.04 BBeaeHue B cneumanbHOCTb 1 3 3 36 108 108 48.4 59.6 10
+ 51.B.05 [lononHUTENbHbIE FNaBbl hU3NKN 4 3 3 36 108 108 324 40 35.6
AHanuTU4ecKas XUMUst U U3MKO-XUMUYECKI1e
+ b1.B.06 MEeTOAbl aHanm3sa AN MaTepuanoBeaeHns u 4 4 4 36 144 144 64.4 79.6
TEXHONOrUM MaTepuasnos
+ 51.B.07 PuU3nka KOHAEHCMPOBAHHOIO COCTOAHMUS 5 5 5 36 180 180 80.4 99.6 16
+ 51.B.08 JlabopaTopHble paboTbl N0 GU3NHECKON XUMUK 4 3 3 36 108 108 32.2 75.8
+ 51.B.09 Opl’aHMHeCKaﬂ XUMUA AN HaHOMaTepuanos uU 3 5 5 36 180 180 64.4 80 35.6
HaHocucTeM
N 615,10 KonnouaHas XMusi B TEXHOMOMMN HaHOMaTepnasnos 6 5 5 36 180 180 64.4 80 356 12
1 HaHocuCTeM
+ B1.B.11 Mpouecckl 1 annapaTbl XMMUYECKON TEXHONOorUu 56 10 10 36 360 360 128.8 160 71.2 32
+ [pLB.12 OUSUKOXUMUS HAHOCTPYKTYPUPOBAHHLIX 7 7 7 3 | 252 | 252 | 1124 | 104 | 356 | 18
maTepuanos
+  |p1Ba3 FasodasHbie npoLieccs! MoflyyeHns 8 4 4 36 144 144 | 644 | 79.6 10
HaHoMaTepuanos
+ [BLB.4 S;:;:j HaHOACTALL M HAHOMATEPUAIOB B XUAKIX 8 5 5 3 | 180 | 180 | 64.4 | 1156 10




MnaH YyebHblii nnaH 6akanaspuata '220301_00_20-1234.plx', kog HanpasneHust 22.03.01, rog Havana nogrotosku 2020

Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb
4 144 48 0.4 95.6 4 144 32 0.4 76 35.6
5 180 32 16 0.4 96 35.6
4 144 32 16 0.4 60 35.6
1 36 4 32 1 36 4 32
3 108 16 16 0.4 40 35.6
5 180 32 32 0.4 115.6 4 144 32 32 0.4 44 35.6 6 216 32 32 0.4 116 35.6
7 252 32 64 32 0.4 88 35.6 5 180 32 64 0.4 48 35.6
3 108 16 32 0.4 59.6
4 144 16 16 16 0.4 60 35.6 6 216 32 16 32 0.4 100 35.6
3 108 16 16 02 | 75.8
3 180 32 32 0.4 80 35.6
4 144 16 8 24 0.6 95.4
4 144 32 32 04 | 79.6
3 108 48 0.2 | 59.8
3 108 16 16 02 | 75.8
24 864 | 100 | 112 | 160 | 1.8 | 419 | 71.2 | 29 | 1044 | 144 88 152 3 479 | 178 22 792 | 128 16 128 | 1.8 | 411.4| 106.8| 9 324 52 80 0.6 | 155.8| 35.6
3 108 16 32 0.2 | 59.8
2 72 32 02 | 39.8
4 144 16 8 24 0.4 95.6
3 108 32 16 04 | 59.6
3 108 16 16 0.4 40 35.6
4 144 16 48 0.4 79.6
3 108 32 02 | 75.8
5 180 32 32 0.4 80 35.6




MnaH YyebHblii nnaH 6akanaspuata '220301_00_20-1234.plx', kog HanpasneHust 22.03.01, rog Havana nogrotosku 2020

Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb
3 180 16 32 04 | 1316
4 144 32 16 0.4 60 35.6
3 108 32 16 0.2 | 59.8
2 72 16 16 02 | 39.8
3 108 16 16 04 | 75.6
10 360 64 32 32 0.8 | 231.2 3 108 16 16 04 | 75.6 4 144 32 16 0.4 60 | 356
5 180 32 32 16 04 | 99.6
5 180 32 32 0.4 80 35.6
5 180 32 32 0.4 80 35.6 5 180 32 32 0.4 80 35.6
7 252 32 64 16 0.4 104 | 35.6
4 144 16 32 16 0.4 79.6
5 180 16 32 16 0.4 | 115.6




MnaH YyebHblii nnaH 6akanaspuata '220301_00_20-1234.plx', kog Hanpasnenus 22.03.01, rog Havana nogrotosku 2020

3akpenneHHas kadeapa

Kon HanmeHoBaHue KomneTeHunn
9  [MHOCTpaHHbIX A3bIKOB OK-5
17  |®unocodmm OK-1; OK-6
16 |WcTopuu 1 nonutonorum OK-2
20 |®usnyeckoro BoCnnTaHus OK-7; OK-8
OK-3
50 |MeHemxMeHTa M MapKeTuHra
8  [Bbicweli MaTeMaTUKkn OrK-3
4 |O6Leit U HeopraHUYecKon XUMUm OMK-2; OMK-3
1 |OpraHnyeckon xummm OK-6; OK-7; OMK-3; OMK-4
2 |ousuku OrlK-2; OrK-3
57 HE§K0 "3eneHas XuMus ana OnK-3; OMK-5
VCTOMUYMBOr0 NAIRUTUG"
3 [®usnueckoii xumun OrK-2; OMK-3
62 HXX€HEePHOro NPeKkTMpoBaHns OlK-3; OMnK-4
N
62 HXX€HEePHOro NPeKkTUpoBaHns OnK-3; OnK-4
TexXHONormyeckoro 060nvaoRaHNS
62 |Vrxeneproro npexTupoBaHms OK-7; OMK-3; OMK-4
TEXHOJIOrM4ecKoro o6opyaoBaHmst
43 |TexHoccepHoii 6e3onacHoCTH OK-9
55 H(POPMaTUKN 1 KOMMBIOTEPHOTO ONK-1
DOBAHUA
HHOBALWMOHHbIX MAaTEpVainos v 3aluTbl | OMK-2; OTK-3; OMK-4
59 HHOBALIMOHHBIX MaTepUanos v 3aluTbl | OMK-3; ONK-4
0T KODDO3IUW
28 |HaHoMaTepwanoB ¥ HAHOTEXHONOMUN OrK-2; OMK-3
58  |Coumonorum OK-4
OrK-3; MNK-2
8  |Bbicweit MaTeMaTUKu
i TK-4; MK-11
1 |Opranuyeckoit Xumumn
62 VIH)KEHEPHOTO MPEKTPOBaHNS OMK-3; OMK-4; MNK-8; MK-17
TEeXHONOrMYeckoro 060nvAoRAHUE
28 |HaHoMaTepwanoB ¥ HAHOTEXHONOMUN OK-7; MK-2; TMK-6
2 |ouznkm OrK-3; NK-4
OMK-2; OMK-3; MK-4
5  |AHanuTUyeckoin XuMum
2 |ousmm ONK-2; OMK-3; MK-4
3 [®usnueckoit xumum OrK-2; OMK-3; NK-4
. MNK-4; NK-11
1 |OpraHuyeckoi xumun
] OMK-2; OMK-3; MK-4; MK-6
6 KonnouaHoi xummnmn
11 |Mpoueccos u annapatos XUMUYECKOM OTK-3; OMK-4; MK-3; MK-9; MK-12; MK-15
TEexXHonormm
MK-2; MK-6; MK-11; MK-13
28 |HaHoMaTepwanoB ¥ HAHOTEXHONOMUN
TK-4; NK-9; MK-16
28 |HaHomaTepuanoB W HaHOTEXHONOrMn
MNK-4; NK-9; MNK-16
28 |HaHOMaTepwanos 1 HaHOTEXHONOTUK




MnaH YyebHblii nnaH 6akanaspuata '220301_00_20-1234.plx', kog Hanpasnerust 22.03.01, rog Havana nogrotosku 2020

- - - dopma KOHTpons 3.e. = Wroro akag.yacos
Cuutatb Sk3a 3aver ¢ kcnep Yacos | Skcnep Mo |KoHTakT]| KoHT | WHTep
B MnaHe Migec hiautieioRe e MeH S ou,. K THOE ey B3.e. | THOe | mnaHy | uacel @ ponb | yackl
. BLB.15 MeTozbl 1 NpUGOPbI ANS N3YHEHUst HaHOYaCTUL, U 7 6 6 36 216 216 96.4 102 17.6 16
HaHOMaTepuasnoB
+ B1.B.16 Buronoruyeckue HaHOCTPYKTYpbl 5 5 5 36 180 180 64.4 115.6
N 6LB.17 SNeKTUBHbIE ANCLMMIHBI MO (U3NYECKOI 1234 328 328 192 136
KyNbType 1 CropTy
+ 51.B.[B.01 [AuncuunnuHbl no Bbi6opy 51.B.A4B.1 5 2 2 72 72 32.2 39.8 16
+ 51.B.B.01.01 Pycckuit si3blK 1 KynbTypa peun 5 2 2 36 72 72 32.2 39.8 16
- |BLB.AB.01.02  |KynbTyponorus 5 2 2 36 72 72 322 | 39.8 16
+ 51.B.[B.02 [AncumnnuvHel no Bbi6opy 61.B.[1B.2 4 3 3 108 108 32.2 75.8
BbluMcnUTeNbHas MaTeMaTuka B
+ 51.B.[B.02.01 MaTepuanoBefeHn U TEXHONOrMN HaHOMaTep1anos 4 3 3 36 108 108 32.2 75.8
1 HaHocucTeM
B 51.8./18.02.02 /[INcKpeTHas MaTeMaTika B MaTepuanoBeaeHnn 1 4 3 3 36 108 108 322 758
TEXHOMOrMM MaTepuanon
+ 51.B.[B.03 [AncumnnuHel no Bbi6opy 61.B.[1B.3 5 5 5 180 180 64.4 80 35.6
+  |sLBaB0301  |P/BMHECKAR XUMMA OCHOBHLIX NPOLECCOB B 5 5 5 36 | 180 | 180 | 644 | 80 | 356
TEXHONOrUM HaHoMaTepuasnos
_ 51.8./18.03.02 DU3nKO-XMMUYECKUE METO/bl aHanm3a Ans 5 5 5 36 180 180 64.4 80 356
MaTepuarnoBeaeHNst U TEXHONOrn MaTepuanos
+ 51.B.[1B.04 AucumnnuHbl no Bbi6opy 51.B.[1B.4 6 6 6 216 216 80.4 100 35.6
+ |pLBaBO4or  |OBILGR XMMUECKAR TEXHONOTS MPOU3BOACTBA 6 6 6 36 216 | 216 | 80.4 | 100 | 356
HaHOMaTepnanoB U HaHOCUCTeM
R 51.8./18.04.02 CuCTeMbl ynpaBneHnst XMMUKO-TEXHOMOTUYECKUMI 6 6 6 36 216 216 80.4 100 35.6
npoueccammu
+ B1.B.[1B.05 Aucumnnunbl no Bbi6opy 61.B.A1B.5 7 3 3 108 108 48.2 59.8
+ 51.B.[B.05.01 30HAO0Bas MMKPOCKONUS 7 3 3 36 108 108 48.2 59.8
~ 51.8.01B.05.02 MeTO[ZlbI TEPMUYECKOro aHanunsa B TEXHO0rnun 7 g 3 36 108 108 48.2 50.8
HaHOMaTepuasnos
+ 51.B.[1B.06 AucumnauHbl no Bbi6opy 51.B.[1B.6 7 4 4 144 144 64.2 79.8
+ |s1B.aBosor |VETOAb! NA3EPHOIR AMBDAKLAM ANS U3y eHUS 7 4 4 36 144 144 64.2 | 79.8
HaHOMaTepwuasnoB
R 51.8./1B.06.02 DUINKOXMMUS U TEXHOSOTUS YTNEPOAHBIX 7 4 4 36 144 144 64.2 79.8
HaHOMaTepuanos
+ B1.B.[1B.07 [AncumnnuHel no Bbi6opy 61.B.[1B.7 6 3 3 108 108 48.2 59.8
" 61.8.018.07.01 HaHomaTepwarnbl Ans HanpaBneHHOro TpaHcnopTa 6 3 3 36 108 108 48.2 59.8
lekapCTBEHHbIX BELLEeCTB
- B1.B.1B.07.02 | TOKCMKONOTMS N HAHOTOKCUKONOrs 6 8 3 36 108 108 48.2 59.8
+ 51.B./1B.08 AucumnnuHbl no Bbi6opy 51.B.71B.8 6 3 3 108 108 48.2 59.8
+ 51.B./1B.08.01 MarHuTHble HaHoMaTepuans 6 3 3 36 108 108 48.2 59.8
_ 51.8.71B.08.02 OcHoBbI KpucTannorpacdum B TEXHONOMN 6 3 3 36 108 108 482 59.8
HaHOMaTepwuasnoB
+ 51.B.71B.09 [AncumnnunHbl no Bbi6opy 61.B.[1B.9 34 4 4 144 144 64.4 79.6
+ B1.B.B.09.01  |TexHWKa Hay4yHOro nepesosa 34 4 4 36 144 144 64.4 79.6
- 51.B.[1B.09.02 pamMMaThka MHOCTPAHHOTO si3blka 34 4 4 36 144 144 64.4 79.6
107 107 4180 | 4180 | 1720.6| 2157 | 302.4 | 140
208 208 7816 | 7816 | 3097.4| 3989 | 729.6 | 368

Bnok 2.MpakTukn

BapuaTuBHas 4actb
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4

3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb

56 32 24 92 64 28 90 64 26 90 32 58

3 108 32 0.2 75.8

3 108 32 02 | 75.8

3 108 32 0.2 75.8

2 72 32 0.2 | 39.8 2 72 32 0.2 | 39.8

2 72 32 02 | 39.8 2 72 32 0.2 | 39.8

2 72 32 02 | 39.8 2 72 32 02 | 39.8
7 308 48 8 72 0.8 | 179.2 92 64 28 9 414 32 32 128 | 0.8 | 1856| 356 | 18 738 48 80 144 | 1.6 | 428.8| 35.6
31 | 1172 148 | 120 | 232 | 2.6 | 598.2| 71.2 | 29 | 1136 | 144 88 216 3 507 | 178 31 | 1206 | 160 48 256 | 2.6 | 597 | 1424 27 | 1062 | 100 80 224 | 2.2 | 584.6| 71.2
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8
3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy 3.e. | Utoro| Jek | Jlab MNp ATTK CP oy
ponb ponb ponb ponb

5 180 32 32 04 | 115.6
2 72 32 0.2 | 39.8
2 72 32 0.2 39.8
2 72 32 0.2 39.8
5 180 32 32 0.4 80 35.6
5 180 32 32 0.4 80 35.6
5 180 32 32 0.4 80 35.6

6 216 32 16 32 0.4 100 | 35.6

5] 108 16 32 0.2 | 59.8
5] 108 16 32 0.2 59.8
3 108 16 32 0.2 59.8
4 144 32 32 0.2 | 79.8
4 144 32 32 0.2 79.8
4 144 32 32 0.2 79.8

5] 108 32 16 0.2 | 59.8

3 108 32 16 0.2 59.8

3 108 32 16 0.2 59.8

3 108 32 16 0.2 | 59.8

3 108 32 16 0.2 59.8

3 108 32 16 0.2 59.8

22 792 | 128 32 144 1.8 415 | 71.2 22 792 | 160 48 96 1.6 | 379.6| 106.8| 20 720 | 128 96 96 1.2 | 345.6| 53.2 9 324 32 64 32 0.8 | 1952

32 | 1152 | 192 64 176 2.6 | 646.2| 71.2 25 900 | 176 48 112 2 455.2| 106.8| 24 864 | 160 | 112 96 1.6 | 405.6| 88.8 9 324 32 64 32 0.8 | 1952
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3akpenneHHas kadeapa

Kon HanmeHoBaHue KomneTeHunn
MK-5; MK-10; MK-13; MK-14
28 |HaHoMaTepvanoB ¥ HAHOTEXHONOMUK
28 |HaHoMmaTepuanoB W HaHOTEXHOMOMMK OTK-3; TK-6
OK-7; OK-8
20 |®uU3MYECKOro BOCMUTaHUS
OK-5; MK-1
19 |Pycckoro si3blka OK-5; MK-1
58 |Coumonoruu OK-5; MK-1
OMK-1; OMNK-3; NK-1
OMK-1; OMK-3; MK-1
55  [MHdbopMaTUK/ 1 KOMMbBIOTEPHOTO MPOEKT!
) ONK-1; OMK-3; MK-1
8  [Bbicweli MaTeMaTUKkn
ONK-2; OMNK-3; NK-4
B OnK-2; OMK-3; NK-4
3 |Pusnueckoit xummn
R OMK-2; OMK-3; NK-4
5  [AHanUTUYECKON XUMUN
OnNK-3; NK-7
OnK-3; MK-7
10 |O6Liel XMMUYECKON TEXHOMOMMKU
OrK-3; NK-7
10 [O6Lwueit XMMUYeCKoit TeXHONOrMM
NK-4; NK-5; NK-6; NK-10
28 |HaHoMaTepuanoB v HaHOTEXHOOTWM MK-4; MK-5; MK-6; MK-10
MNK-4; MNK-5; MK-6; NMK-10
28 |HaHoMaTepwanoB ¥ HAHOTEXHONOTUK
MK-4; NK-6
NK-4; NK-6
28 |HaHomaTepuanoB 1 HaHOTEXHOOTUM
MK-4; MK-6
28 |HaHOMaTepuanoB M HaHOTEXHONIOrMM
NK-2; NMK-6; NK-11
MK-2; MK-6; MK-11
28 |HaHoMaTepwanoB ¥ HAHOTEXHONOTUK
28 |HaHoMaTepvanoB ¥ HAHOTEXHONOMUN MK-2; NK-6; MK-11
MK-6; NK-11
28  |HaHoMaTepuanos v HaHoTeXHONOrMM MK-6; MK-11
MK-6; MK-11
28 |HaHomaTepuanoB 1 HaHOTEXHOOTVN
OK-5; MK-2
9  |MHOCTpaHHbIX A3bIKOB OK-5; TNK-2
9 WHOCTpaHHbIX A3bIKOB OK-5; MK-2
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- - - dopma KOHTpons 3.e. = Wroro akag.yacos
Cuutatb Sk3a 3aver ¢ kcnep Yacos | Skcnep Mo |KoHTakT]| KoHT | WHTep
B MnaHe Migec hiautieioRe e MeH S ou,. K THOE ey B3.e. | THOe | mnaHy | uacel @ ponb | yackl
YuebHasi npaKTuKka: MpaKTika no noyyYeHnio
NepBUYHBIX NPO(ECCUOHANBHBIX YMEHUIT 1
+ 52.B.01(Y) HaBbIKOB, B TOM Y/C/NE NEPBUYHBIX YMEHWI 1 4 2 2 36 72 72 324 39.6
HaBbIKOB Hay4YHO-MCCNEA0BATENbCKON
nesTenbHOCTU
+ B2.B.02(H) MpousBoACTBEHHas NpaKTUKa: Hay4HO- 78 6 6 36 216 216 96.8 119.2
nccnenosatenbckas paborta
. 52.8.03() lMpoun3BoACTBEHHas NpaKTuka: TeXHoMornyeckas 6 3 3 36 108 108 64.4 236
npakTuka
+ 52.B.04(Ma) MpeaavnnoMHas npakTuka 8 12 12 36 432 432 0.4 431.6
23 23 828 828 194 634
23 23 828 828 194 634

Bnok 3.FocyaapcTBeHHas UTorosas atrecraums

Bba3soBas yactb

3awwTa BbINYCKHOM KBanubWKaLUMoHHOW paboThl,
+ B3.5.01 BKJ/11O4Asi NOArOTOBKY K NpOLEAYpe 3aluTbl 1 9 9 36 324 324 0.67 | 323.33
npoueaypy 3awmTbl

9 9 324 324 0.67 | 323.33
324 324 0.67 | 323.33
OTA.PaKynbTaTUBbI
BapuaTtuBHas 4acTb
+ ®TA.B.01 MepeBoa Hay4HO-TEXHUYECKOW NIUTEpaTYpbI 34 4 4 36 144 144 64.4 79.6
+ @TA.B.02 paXcaaHcKas 3alumTa B Ype3BblUaiHbIX CUTYaLMsX 1 1 1 36 36 36 16.2 19.8
+ ®TA.B.03 BeesieHne B MaTEMaTUKY 1 2 2 36 72 72 32.2 39.8
7 7 252 252 | 112.8 | 139.2

7 7 252 252 | 112.8 | 139.2
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Kypc 1 Kypc 2
Cem. 1 Cem. 2 Cem. 3 Cem. 4
3.e. | Utoro| Jlek | a6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy
posnb pornb pornb pornb
2 72 32 04 | 39.6
2 72 32 0.4 | 396
2 72 32 0.4 | 396
2 72 32 0.2 39.8 2 72 32 0.2 39.8
1 36 16 0.2 19.8
2 72 16 16 0.2 39.8
3 108 32 16 04 | 59.6 2 72 32 0.2 | 398 2 72 32 0.2 | 398
3 108 32 16 0.4 | 59.6 2 72 32 0.2 | 398 2 72 32 0.2 | 398
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Kypc 3 Kypc 4
Cem. 5 Cem. 6 Cem. 7 Cem. 8

3.e. | Utoro| Jlek | a6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy 3.e. | Utoro| Jlek | Na6 MNp ATTK CP oy
ponb ponb ponb ponb

4 144 64 0.4 79.6 2 72 32 0.4 39.6

3 108 64 04 | 43.6

12 432 04 | 4316

3 108 64 04 | 436 4 144 64 04 | 79.6 14 504 32 0.8 | 471.2

3 108 64 04 | 436 4 144 64 04 | 79.6 14 504 32 0.8 | 471.2

9 324 0.67 (323.33

9 324 0.67 | 323.33|

324 0.67 | 323.33|
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3akpenneHHas kadeapa -

Kon HanmeHoBaHue KomneTeHunn

OK-5; OK-6; OK-7; OrK-1; OMK-2; OrK-3; MNK-1; MNK-2

28 HaHOMaTEpMaI’IOB W HaHOTEXHOornmn

OK-5; OK-6; OK-7; OMK-1; OMK-2; OMNK-3; MK-1; MK-2; MK-3; MK-4; NMK-5; MK-6;
28 |HaHoMmaTepuanos M HaHOTEXHONOrMK MK-7; MK-8; NMK-9

OK-5; OK-6; OK-7; OK-9; OMK-1; OMK-4; MK-2; MK-5; MK-10; MK-11; MK-12;
28 |HaHOMaTepuanos N HaHOTEXHONIOMMM MK-13; MNK-14; MK-15; NK-16; MK-17

OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMNK-1; OMNK-2; OnK-3;
OrK-4; OMNK-5; MNK-1; MK-2; NK-3; MK-4; MNK-5; MK-6; NK-7; MK-8; MNK-9; MK-10;

28 |HaHOMaTepuanos 1 HaHOTEXHONOMM MK-11; MK-12; MIK-13; MK-14; NK-15; MK-16; MK-17

OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMK-1; OMNK-2; OrK-3;
OrK-4; OMK-5; MNK-1; MK-2; NK-3; MK-4; NK-5; MK-6; NK-7; MK-8; MNK-9; MK-10;
28 |HaHOMaTepuanos 1 HaHOTEXHONOMM MK-11; NK-12; MK-13; MK-14; NK-15; MK-16; MNK-17

9  [MHocTpaHHbIx a3bIKoB OK-5; MK-2
OK-9; MK-12

43 |TexHoccepHoii 6e3onacHoCTH

8 [Bbicweit maTemaTukn OrK-3; MK-4
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NHpekc | CopepxaHue Tun
OK-1 CNOCOBHOCTb UCMOMb30BaTb OCHOBbI (OMIOCOCKMX 3HAHMI Ans (hOPMUPOBAHUS MUPOBO33PEHYECKON MO3ULINM OK
b61.6.02 dunocodbus
52.B.04(MNa) MNpeaaunnomMHas npakTuka
b3.5.01 3alyMTa BbIMYCKHON KBanUdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluTbl
OK-2 CNOCOB6HOCTb aHANM3MPOBATL OCHOBHbIE 3Tarbl U 3aKOHOMEPHOCTU UCTOPUYECKOro pa3BUTUS 0bLecTBa Anst HOPMMPOBaHMS IPaXKAaHCKOM NO3uLMM OK
b1.5.03 NcTopus
62.B.04(Mg) MpeaannnoMHas NpakTMka
b3.6.01 3alumTa BbiMyCKHOWM KBanMbUKaLMOHHOM paboThbl, BKIOYas MOArOTOBKY K Mpoueaype 3aluTbl M Npoueaypy 3alimTbl
OK-3 CNOCOBHOCTb UCMO/b30BaTb OCHOBbI SKOHOMUUYECKMX 3HAHUI B Pa3fIMUHbIX chepax AesaTenbHOCTM OK
b1.65.05 OCHOBbI 3KOHOMMKWN U yNpaBfieHnsi NPON3BOACTBOM
52.B.04(MNa) MpepanMnnoMHasi npakTuka
b3.5.01 3aLumMTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K MpoUeaype 3alumTbl M Npoueaypy 3alimTbl
OK-4 CNOCO6HOCTb UCMO/b30BaTb OCHOBbI MPABOBLIX 3HAHUI B Pas/IMYHbIX chepax AesTeNbHOCTH OK
b1.5.20 MNpaBoBegeHune
b2.B.04(Mg) MpeaavnnoMHas npakTyka
B3.6.01 3alMTa BbIMYCKHOMN KBanudUKaLMOoHHOW paboTbl, BKOYas NOArOTOBKY K Mpoueaype 3aliuThl U NpoLeaypy 3alumTbl
OK-5 CnOCOGHOETb K KOMMYHWKaLMW B YCTHOM M NMUCbMEHHOW (DOPMax Ha PYCCKOM M MHOCTPAHHOM SA3blKax AN PeLleHust 3a4a4 MEXTMYHOCTHOrO U MEXKYNbTYPHOMO oK
B3aMMOAENCTBUA
b1.6.01 MHOCTpaHHBbI S3bIK
b1.B.[B.01.01 Pycckuin 13bIK M KyNbTypa peyn
51.B.[B.01.02 KynbTyponorus
b51.B.4B.09.01 TexHuKa Hay4yHOro nepeeoja
b51.B.4B.09.02 paMMaTnKa MHOCTPAHHOIO SA3blKa
62.B.01(Y) YuyebHas npakTviKa: NpaKTMKa Mo MosTy4eHNI0 NEPBUYHBIX NPOhECCUOHAMNBHBIX YMEHUI U HABBIKOB, B TOM YMC/IE NMEPBUYHBIX YMEHUI Y HAaBLIKOB HAy4HO-UCCIEA0BATENbCKON AESTENBHOCTU
62.B.02(H) Mpon3BoACTBEHHas NPaKTUKA: Hay4yHO-MCCefoBaTeNbckas paboTa
62.B.03() Mpon3BoacTBEHHAs NpaKTUKa: TEXHONMOrnYyeckas npakTuka
62.B.04(MNa) MNpeaaunnomMHas npakTuka
b3.6.01 3alMTa BbIMYCKHOMN KBanudMKaLMOHHOW paboTsl, BKOYasi MOArOTOBKY K MpoLueaype 3aliuThl U NpoLeaypy 3aluuTbl
oTA.B.01 MepeBoa Hay4YHO-TEXHUYECKOW NUTEepaTypbl
OK-6 cnocobHocTb paboTaTh B KONEKTMBE, TOIEPaHTHO BOCMPUHMMAs coumalibHble, STHUYECKME, KOH(ECCUOHAsbHbIE U KyNbTYPHbIE pa3nnyums OK
b1.6.02 dunocodus
b1.5.08 OpraHuyeckas XxumMus
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NHpekc CopepxaHue Tun
52.B.01(Y) YuebHas npakTvKa: NpaKTMKa Mo NosTyYeHUI0 NEPBUYHBIX NPOMECCUOHANBHBIX YMEHUIA U HABBIKOB, B TOM UMC/IE NMEPBUYHBIX YMEHUI Y HABLIKOB HAy4HO-UCCIEA0BATENbCKON AESTENBHOCTU
62.B.02(H) Mpon3BoacTBEHHAs MpaKTWKa: Hay4YHO-UCCreaoBaTenbckas paboTa
62.B.03(I) Mpon3BoacTBEHHAs NpaKTUKa: TEXHONMOrMYecKas npakTuka
62.B.04(MNa) MNpeaaunnomMHas npakTuka
b3.5.01 3alyMTa BbIMYCKHON KBanUdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluTbl
K-7 CNocobHOCTb K CaMoopraHmn3auum 1 caMoobpasoBaHuto OK
b1.5.04 ®dusmnyeckas KynbTypa u cnopt
b51.5.08 OpraHuyeckas XuMust
b1.6.14 SN1EKTPOTEXHNKA U NPOMBILLIEHHAS 3/1EKTPOHMKA
B51.B.04 BBeneHune B crneumanbHOCTb
b1.B.17 DNEKTUBHbIE ANCLMIMIIMHBI MO PU3NYECKOI KyNIbTYpe U CropTy
62.B.01(Y) YyebHasi NpaKTUKa: NpaKTUKa no MofyYeHUo NEPBUYHBIX NPOMECCUMOHANBHBIX YMEHMI U HABbIKOB, B TOM YKC/IE NMEPBUYHBIX YMEHUI U HAaBLIKOB HAay4YHO-MUCCNIEA0BATENbCKON AeSTENBHOCTU
b2.B.02(H) Mpon3BoACTBEHHas NpaKTUKa: Hay4yHO-MCCnegoBaTenbekas paboTa
b2.B.03() Mpon3BoacTBEHHAs MpaKTUKa: TEXHOMOrMYecKas npakTuka
62.B.04(MNa) MpepanMnnoMHas npakTuka
b3.5.01 3aLumTa BbiMyCKHOWM KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K Npoueaype 3aluTbl U Npoueaypy 3almTbl
K-8 CMoCco6HOCTb MCMOJIb30BaTh METOALI M CPeaACcTBa (HM3MYECKON KybTypbl AJis 06ecredeHmns NOSHOLEHHOW CoUManbHOM U NpoheCccMoHanbHOWM AeSTENBHOCTY OK
b1.6.04 dusnyeckas KynbTypa u cnopt
b1.B.17 DNEKTUBHbIE ANCLMIMIIMHBI NO PU3NYECKOI KyNIbTYpe U CropTy
62.B.04(MNa) MpepanMnnomMHas npakTuka
b3.6.01 3aLumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K MpoUeaype 3aluTbl U Npoueaypy 3alimTbl
K-9 FOTOBHOCTb MO/Ib30BATLCS OCHOBHBIMW METOAAMM 3aLUMTbI MPOU3BOACTBEHHOIO NEPCOHANA W HACENEHNst OT BO3MOXHbIX MoCNeaACTBUI aBapuil, kaTtacTpod), CTUXUMAHBIX oK
6encreun

b1.6.15 be3onacHOCTb XU3HeaeAaTenbHOCTU

62.B.03() Mpon3BoacTBEHHAs NpaKTUKa: TEXHONMOrMYecKas npakTuka

62.B.04(MNa) MpeaaunnomMHas npakTuka

b3.6.01 3alyMTa BbIMYCKHOMN KBanUdUKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluuTbl

oTA.B.02 Mpa)kaaHCKas 3almMTa B Ype3BbIYANHBIX CUTYaLMSX

OnK-1 CNOCO6HOCTL pellaTh CTaHAAPTHBIE 3a4a4n npoqagccmHaanoﬁ ReATeNbHOCTU Ha ocHose Mchopmaumotmoﬁ 1 6rbnmorpaduueckoit KynbTypbl C IPUMEHEHWEM onK

MH(POPMALIMOHHO-KOMMYHMKALMOHHBIX TEXHOMOMMN N C YH4ETOM OCHOBHbIX TpeboBaHMn nHdOpMaUmMoHHOM 6e3onacHoCTH

b1.B5.16 MHdopmaTmka

b1.B.[1B.02.01 BbluncnmuTenbHasg MaTeMaTuka B MaTepuanoBeaeHny 1 TEXHONOMMN HaHOMaTEPUAnoB U HAHOCUCTEM

51.B.[1B.02.02 [McKpeTHas MaTeMaTuka B MaTepuanoBeAeHnn U TEXHONOrMK MaTepuanos




CMPABOYHWK KOMMETEHLMW  YuebHbiit nnaH 6akanaepuata '220301_00_20-1234.plx', kog Hanpasnenus 22.03.01, roa Hayana noarotosku 2020

NHpekc CopepxaHue Tun
62.B.01(Y) YuebHas npakTvKa: NpaKTMKa Mo NosTyYeHUI0 NEPBUYHBIX NPOMECCUOHANBHBIX YMEHUIA U HABBIKOB, B TOM UMC/IE NMEPBUYHBIX YMEHUI Y HABLIKOB HAy4HO-UCCIEA0BATENbCKON AESTENBHOCTU
62.B.02(H) Mpon3BoacTBEHHAs MpaKTWKa: Hay4YHO-UCCneaoBaTenbckas paboTa
62.B.03(I) Mpon3BoacTBEHHAs NpaKTUKa: TEXHONMOrMYecKas npakTuka
52.B.04(MNa) MNpeaaunnomMHas npakTuka
b3.5.01 3alyMTa BbIMYCKHON KBanUdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluTbl

OMK-2 CNOCO6HOCTb UCMONb30BaTb B NPOdECCMOHANIbHON AEATENBHOCTM 3HaHNUS O NMOAXOAAX M METoAAX MoNydYeHUst pe3ynbTaToB B TEOPETUYECKUX U SKCNEPUMEHTASbHbIX onK
nccnenoBaHmax
b1.6.07 O6Lwasn n HeopraHuyeckas XMmMmusi
b1.6.09 ®usmnka
b1.6.11 ®dusmnyeckas xmmMus
b1.6.17 MaTtepuanosegeHue v 3awmta OT KOppO3nu
b1.6.19 KoMno3numoHHble MaTepuarbl
b1.B.06 AHanuTUyeckas XMmMnst n GU3MKO-XMMUYECKME METOAbI aHanM3a AN MaTepuanoBeaeHns U TEXHONOrMN MaTepuanos
b61.B.07 ®dunsmka KOHAEHCMPOBAHHOMO COCTOSHUS
51.B.08 JlabopaTopHble paboTbl MO GU3NYECKOIA XUMUK
b1.B.10 KonnonaHas XMMusi B TEXHOIOMMM HAaHOMATEPUanoB U HAHOCUCTEM
b1.B.4B.03.01 dusnyeckas XMMUst OCHOBHBIX NPOLECCOB B TEXHONIOMMN HAHOMAaTEpPUanoB
51.B.4B.03.02 DU3MKO-XMMMYECKME METOAbl aHan13a Al MaTepuanoBeaeHns U TEXHOIOrMM MaTepuanos
52.B.01(Y) YuyebHas npakTvKa: NpaKT1Ka Mo Nosly4eHUI0 NepBUYHBIX NPOhECCUOHaNbHLIX YMEHUI U HABbIKOB, B TOM YMC/IE NMEPBUYHBIX YMEHUI W HABLIKOB Hay4HO-UCCNEA0BATENbCKON AeSTENbHOCTY
b2.B.02(H) Mpon3BoacTBEHHas NpaKTUKa: Hay4yHO-MUCCiefoBaTeNnbckas paboTta
52.B.04(MNa) MNpeaaunnomMHas npakTuka
b3.6.01 3alyMTa BbIMYCKHOMN KBanUdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLueaype 3aliuTbl U NpoLeaypy 3aluuTbl
OrkK-3 rOTOBHOCTb NPUMEHNATb (PyHAAMEHTaNbHbIE MaTEMAaTUYECKMNE, ECTECTBEHHOHAYYHbIE 1 OBLLENHIKEHEPHbIE 3HaHMS B NPOECCMOHAIbHON AesTENIbHOCTM OrK
b1.5.06 MaTtemaTuka
b1.6.07 Obwwas n HeopraHnyeckast Xumms
51.5.08 OpraHuyeckas XumMus
b1.6.09 ®usmka
b1.5.10 SKosorms
b1.5.11 ®dusmnyeckas XmmMus
b1.5.12 WHxeHepHas rpaduka
b1.5.13 MpuknagHas MexaHuka
b1.6.14 DeKTPOTEXHMKA U NPOMbILLIEHHAs 31EKTPOHUKA
b1.b.17 MaTtepuanosegeHue 1 3awmTa oT KOppo3nu
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NHpekc CopepxaHue Tun
b1.5.18 CraHpapTusaums n cepTudukaums
b1.6.19 KoMnosnumoHHble MaTepuarsi
51.B.01 Teopusi BEPOSITHOCTEN M MaTeMaTUyeckasl CTaTUCTUKa
51.B.03 HauepTaTtenbHas reomeTpus
b1.B.05 [lononHuTenbHble rnaBbl hU3NKK
b1.B.06 AHanUTUYeCKas XMMnst U U3MKO-XMMUYECKME METOAbI aHanM3a AN MaTepuanoBeeHns U TEXHONOrMN MaTepuasnos
b1.B.07 ®dun3nka KOHAEHCMPOBAHHOIO COCTOSIHUS
51.B.08 JlabopaTopHble paboTbl MO PU3NUECKOA XUMUK
b1.B.10 KonnonaHas xuMusi B TEXHOSIOMMWU HAaHOMaTEPUAIOB N HAHOCUCTEM
b1.B.11 Mpouecchl 1 annapaTtbl XMMUYECKON TEXHOOTUM
b1.B.16 Buonormnyeckme HaHOCTPYKTYpbI
b51.B.4B.02.01 BbluncnmtenbHas MaTeMaTuka B MaTepuanoBeaeHn 1 TEXHONOMMN HaHOMAaTEPUANoB Y HAHOCUCTEM
51.B.[B.02.02 [unckpeTHas MaTeMaTvka B MaTepuanioBejleHUn U TEXHOOrMM MaTepuanos
51.B.4B.03.01 dusmnyeckas XMM1si OCHOBHBIX MPOLECCOB B TEXHOOMMN HAHOMaTepUanos
b51.B.4B.03.02 DU3NKO-XMMMYECKME METOABI aHanNn3a Ans MaTepuanoBefeHus U TeXHON0rMn MaTepuanos
b51.B.4B.04.01 ObLwas xMMmmnyeckas TEXHONOMNS NPOM3BOACTBA HAHOMATEPMANOB U HAHOCUCTEM
51.B.1B.04.02 CucTeMbl ynpaBneHns XMMUKO-TEXHOOMMYECKMMM NpoLieccamm
62.B.01(Y) YuyebHas npakTvKa: NpakT1Ka Mo Nosly4eHIo NepBUYHbIX NPOheccUoHanbHbIX YMEHUI U HABbIKOB, B TOM YMC/e NEPBUYHBIX YMEHUI W HABLIKOB Hay4HO-UCCe0BaTENbCKON AeSTENbHOCTY
b62.B.02(H) Mpon3BoACTBEHHas NpaKTUKa: Hay4yHO-MUCCegoBaTeNnbekas paboTa
62.B.04(MNa) MNpenaunnomMHas npakTuka
b3.5.01 3alnTa BbIMYCKHOMN KBanudUKaLMOHHOW paboTbl, BKIOYasi MOArOTOBKY K MpoLueaype 3aliuThl U NpoLeaypy 3alumTbl
®TA.B.03 BBeneHue B MaTemaTtuky
OrnK-4 CNocobHOCTb COYETATb TEOPUIO U NPAKTUKY AJ1S PELLEHUS] MHXEHEPHbIX 3a4ad OnK
b1.5.08 OpraHunyeckas XumMusi
b1.5.12 MHxeHepHas rpaduka
b1.5.13 MpuknagHas MexaHuka
b1.6.14 DeKTPOTEXHMKA U NPOMbILLIEHHAs 31eKTPOHUKa
b1.b.17 MaTtepuanosegeHue 1 3awmTa oT KOppo3uu
b1.5.18 CraHgapTusaumsa n ceptudukaums
51.B.03 HauepTaTtenbHas reomeTpus
b1.B.11 Mpouecchl 1 annapaTbl XMMUYECKON TEXHONOMUM
52.B.03() MNpon3BoAcTBEHHAs NpaKTUKa: TEXHONOrMYecKas npakTuka
b2.B.04(Mg) MpeaavnnoMHas npakTvka
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| NHpekc CopepxaHue Tun
|53.E.01 3alyMTa BbIMYCKHOMN KBanUdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluTbl
OrK-5 CNOCO6HOCTb MPUMEHSITh B NMPaKTUYECKON AeATENBHOCTM NPUHLMIbI PaLMOHANIbHOrO UCMOb30BaHMS NMPUPOAHBIX PECYPCOB M 3aLLMTbI OKpYXKatoLLein cpeabl OrnK
b1.6.10 SKos0rms
62.B.04(MNa) MpepaMnnoMHas npakTuka
b3.6.01 3aLumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K MpoUeaype 3aluThbl U Npoueaypy 3alimTbl
Bua pesTenbHOCTU: Hay4HO-MUCCNIeAoBaTeNbCKas M pacyeTHO-aHanMTMYeckas
MK-1 CnocobHoCTb nCnonb3oBaTb CoBPEMEHHbIE MHOPMALIMOHHO-KOMMYHUKALMOHHbIE TEXHOMOMM, rnobanbHble MHMOPMaLMOHHbIE PECYPChbl B HAyYHO-MCCNEA0BaTENBCKOM nK
N pac4yeTHO-aHaNNTMYECKOW AeATeNIbHOCTM B 061acTn MaTepmanoBeaeH s 1 TEXHOMOMMM MaTepuanoB
b1.B.4B.01.01 Pycckuit s13bIK U KynbTypa peun
51.B.AB.01.02 KynbTyponorus
51.B.AB.02.01 BbluncnntenbHas MaTemaTuka B MaTepuanoBeeHn 1 TEXHONIOMMN HaHOMaTepUasioB U HAHOCUCTEM
b51.B.4B.02.02 [unckpeTHas maTteMaTvka B MaTepuasnioBeeHnn n TeEXHONO0rMM MaTepuanos
62.B.01(Y) YyebHasi NpaKTUKa: NpaKTUKa no MofyYEeHUIO NEPBUYHBIX NPOMECCMOHANBbHBIX YMEHWI U HABbIKOB, B TOM YMC/IE NMEPBUYHBIX YMEHWI U HAaBLIKOB HAy4YHO-MUCCNIEA0BATENbCKON AeSTENBHOCTU
b2.B.02(H) Mpon3BoACTBEHHas NPaKTUKa: Hay4yHO-MUcCnegoBaTenbekas paboTta
52.B.04(MN#) MpepanMnnoMHasi npakTuka
b3.5.01 3aLumMTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K MpoLeaype 3aluuTbl U Npoueaypy 3almTbl
CNOCOBHOCTb OCYLLECTBNATL COOP AaHHbIX, 3y4aTb, aHA/IM3MPOBaTb M 0606LWaTh Hay4YHO-TEXHWUYECKYHO MHAOPMaLIMIO MO TEMATUKE MCCeaoBaHUs, pa3paboTke K
MnK-2 MCMONb30BaHNIO TEXHUUYECKOW AOKYMEHTALUM, OCHOBHbIM HOPMAaTMBHBIM [IOKYMEHTaM MO BOMPOCAM MHTENNEKTyalbHOM COBCTBEHHOCTYU, NMOArOTOBKE AOKYMEHTOB K MNK
naTeHTOBaHMI0, O(POPMIIEHNIO HOY-Xay
b1.B.01 Teopwusi BEpOSITHOCTEN M MaTeMaTUyeckasi CTaTUCTUKa
b1.B.04 BBeneHve B cneumanbHoOCTb
b1.B.12 ®U3MKO-XMMUSI HAHOCTPYKTYPUPOBaHHLIX MaTepuasnos
51.B.AB.07.01 HaHoMaTepuansl ana HanpasieHHOro TpaHCNopTa IEKapCTBEHHbIX BELLECTB
b51.B.[B.07.02 TOKCUKONOrNst 1 HAHOTOKCUMKONOMUS
b51.B.B.09.01 TexHuKa Hay4yHOro nepeeoja
b1.B.4B.09.02 'paMMaThKa MHOCTPAHHOIO S3blka
52.B.01(Y) YuyebHas npakTvKa: NpakTMKa Mo NosTyYeHUI0 NEPBUYHBIX NPOMECCUOHANBHBIX YMEHUIA U HABBIKOB, B TOM YMC/IE NMEPBUYHBIX YMEHUI Y HABLIKOB HAy4HO-UCCIEA0BATENbCKON AESTENBHOCTU
62.B.02(H) Mpon3BoACTBEHHasH NPaKTUKA: Hay4YHO-MCCefoBaTeNNbCckas paboTa
62.B.03() Mpon3BoacTBEHHAs NpaKTUKa: TEXHONMOrnYyeckas npakTuka
b2.B.04(MNa) MNpeoaunnomMHas npakTuka
b3.6.01 3alyMTa BbIMYCKHOMN KBanUdUKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluuTbl
oTA.B.01 MepeBoa Hay4YHO-TEXHUYECKOW NIUTEpaTypbl
NK-3 rOTOBHOCTb MCMOJMb30BaTb METOALI MOAENMPOBaHMS NMPU NPOrHO3MPOBAHMM U ONMTUMU3ALMM TEXHOMNOMMYECKMX NMPOLIECCOB M CBOMCTB MaTepuasioB, CTaHAapTM3aUmMm u nK
ceptTudmKaumMm MaTepuanos 1 NpoLeccoB
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NHpekc CopepxaHue Tun
b1.B.11 Mpouecchl U annapaTtbl XMMUYECKOW TEXHONOMMN
62.B.02(H) Mpon3BoacTBEHHAs MpaKTWKa: Hay4YHO-UCCreaoBaTenbckas paboTa
52.B.04(MNa) MpepaMnnomMHas npakTuka
b3.6.01 3alumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K NpoUeaype 3aluTbl U Npoueaypy 3alimTbl
MK-4 CNOCOBHOCTb UCMONb30BaTb B UCCIIEA0BaHMSX U pacyeTax 3HaHMSt O MeTofax MCCeAoBaHNs, aHanu3a, AMarHoCTUKM U MOAEIMPOBaHUS CBOWMCTB BeLLecTs K
(MaTepuanoB), GU3NYECKNX N XMMUYECKMX NpoLeccax, NPoTeKaloLWwmX B MaTepuanax npy ux nonyveHun, obpaboTtke n moamdmkaumm
b1.B.02 JlabopaTopHble paboTbl MO OPraHUYECcKo XUMMK
Bb1.B.05 [lononHuTenbHble rna.bl hU3NKK
b1.B.06 AHanuTUyeckas XMmMust u GU3NMKO-XMMUYECKMe MeToAbl aHanM3a Ans MaTepuanoBeaeHns U TEXHONOrMN MaTepuanos
b1.B.07 du3nka KOHAEHCMPOBAHHOIO COCTOSAHUS
51.B.08 JlabopaTopHble paboTbl N0 GU3NYECKOI XUMUK
b1.B.09 OpraHuyeckasl XuMusl 4ns HaHOMaTepMasnioB U HAHOCUCTEM
b1.B.10 KonnonaHas XuMusi B TEXHOIOMMW HAHOMAaTEPUANOB N HAHOCUCTEM
b1.B.13 [a3odazHble npoueccsl NoyyYeHns HaHOMaTepuanos
b1.B.14 CWHTE3 HaHOYaCTWL, M HAHOMATePUanoB B XXMAKUX cpeaax
b51.B.4B.03.01 dusnyeckas XMMUs OCHOBHBIX NPOLECCOB B TEXHONIOMMN HaHOMAaTEpManoB
b51.B.4B.03.02 DU3NKO-XMMUYECKME METOAbI aHanu3a Ans MaTepuanoBefeHUs U TEXHOO0rMK MaTepuanos
b1.B.[1B.05.01 30HA0Basi MMKPOCKOMUS
51.B.[1B.05.02 MeToabl TEpMUYECKOro aHann3a B TEXHONOMMU HaHOMaTepuanos
b1.B.[B.06.01 MeToabl Na3epHoit andpakuun Ans U3yyeHnsi HaHOMaTep1asnoB
b51.B.4B.06.02 DOU3NKOXMMUS U TEXHONOIMSA YrNepoaHbIX HAHOMAaTepUanos
b62.B.02(H) Mpon3BoacTBEHHas NpaKTuKa: Hay4YHO-UCCneaoBaTenbckas paboTa
62.B.04(MNa) MpepanMnnomMHas npakTuka
b3.5.01 3alumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K Mpoueaype 3almTbl M Npoueaypy 3almTbl
OTA.B.03 BBeneHue B MaTeMaTuky
MK-5 FOTOBHOCTb BbIMOJIHATE KOMIMJIEKCHBIE UCCNIEA0BAHNS U UCTIBITAHWUS NMPU U3YYEHUM MaTePUAnoB U U3AENWI, BKIOYasi CTaHAAPTHbIE U CEPTUMDUKALIMOHHbIE, NMPOLIECCOB K
MX NPOU3BOACTBa, 06paboTkn 1 MoanMKaumm
b1.B.15 MeTogabl 1 NpUbOpbI AN U3y4YEeHUsT HAHOYACTUL, M HaHOMaTepuanos
b1.B.[B.05.01 30HA0Bas MUKPOCKOMNKUS
b1.B.AB.05.02 MeToabl TEpMUYECKOro aHanM3a B TEXHONOrMM HaHOMaTepuanos
b62.B.02(H) Mpon3BoacTBEHHas NpaKTWKa: Hay4YHO-UCCeaoBaTenbckas paboTa
62.B.03(I) Mpon3BoacTBEHHAs NpaKTUKa: TEXHOMOrMYeckas npakTuka
62.B.04(MNa) MpeaaunnomMHas npakTuka
b3.6.01 3alyMTa BbIMYCKHOMN KBanUdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluuTbl
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NHpekc CopepxaHue Tun
MK-6 CI'IOC06H0CTbUVICI'IOJ'IbU3083Tb Ha NpaKTMKe COBPEMEHHbIE NPEeACTaBEHNS O BAMSIHUM MUKPO- U HAHO-CTPYKTYPbl Ha CBOMCTBa MaTepuasoB, UX B3aUMOAENCTBUM C K
OKpy>KatoLen cpefiov, NonsMu, Yactuuamn U n3nydeHmamm
b1.B.04 BeegeHune B cneumnanbHOCTb
b1.B.10 KonnonaHas XuMusi B TEXHOIOMMWM HAHOMAaTEPUANOB N HAHOCUCTEM
b1.B.12 ®U3MKO-XMMUSI HAHOCTPYKTYPUPOBaHHLIX MaTepuanos
b1.B.16 Buonornyeckme HaHOCTPYKTYpbI
51.B.[B.05.01 30HA0Basi MMKPOCKOMUS
51.B.1B.05.02 MeToAbl TEPMUYECKOrO aHann3a B TEXHONOMMM HaHOMaTepuanos
b1.B.[B.06.01 MeToabl NasepHoi andpakuun Ans U3ydeHnUsi HaHOMaTep1asnoB
51.B.[B.06.02 ®OU3MKOXMMUSA U TEXHOJIOMMS YrepPOAHbIX HAHOMaTepuanos
b1.B.AB.07.01 HaHomaTepuans! Ans HanpasfeHHOro TPaHCMNopPTa JIEKapCTBEHHbIX BELLECTB
b1.B.[B.07.02 TOKCUKONOrnst 1 HAHOTOKCMKONOrns
51.B.1B.08.01 MarHuTHble HaHOMaTepuarsnsl
51.B.A1B.08.02 OcHoBbI KpucTannorpacduv B TEXHOSIOMMU HaHOMaTepuanos
62.B.02(H) Mpon3BoACTBEHHas! NPaKTUKA: Hay4YHO-MCCefoBaTeNbCckas paboTa
62.B.04(MNa) MpeoaunnoMHas npakTuka
b3.6.01 3aLumTa BbiMyCKHOW KBanubUKaLMOHHOM paboThbl, BKIOYas MOArOTOBKY K Mpoueaype 3aluTbl U Npoueaypy 3aliuTbl
NnK-7 €nocobHOCTb BbIGMpaTb M NPUMEHSTb COOTBETCTBYIOLME METOALI MOAENMPOBAHNSA (DU3NUECKUX, XMMUYECKUX N TEXHONOMMYECKMX NPOLLEeCCoB MnK
b1.B.[1B.04.01 Obwas xMmmnyeckas TeEXHONOrNS NPOM3BOACTBA HAHOMATEPMANOB N HAHOCUCTEM
51.B.[1B.04.02 CucTeMbl ynpasneHns XMMUKO-TEXHOOMMYECKMMM NpoLieccamm
b2.B.02(H) Mpon3BoACTBEHHas NPaKTUKa: Hay4YHO-MCCefoBaTeNbckas paboTa
62.B.04(Na) MNpenaunnomMHas npakTuka
b3.6.01 3alyMTa BbIMYCKHOMN KBanUdUKaLMOHHOW paboTsl, BKOYasi MOArOTOBKY K MpoLUeaype 3aliuThl U NpoLeaypy 3aluuTbl
K-8 rOTOBHOCTb UCMOJTHSATb OCHOBHbIE TpeboBaHMs AeN0NPON3BOACTBA MPUMEHUTENBHO K 3anncsM U NpOTOKoMaM; oopMasaTb NPOEKTHYHO U pabouyto TEXHUYECKYIO K
[OKYMEHTaLMIo B COOTBETCTBMU C HOPMAaTUBHbIMU AOKYMEHTAMU
51.B.03 HauepTaTtenbHas reomeTpus
b2.B.02(H) Mpon3BoACTBEHHas NpaKTUKa: Hay4YHO-UCCefoBaTeNnbekas paboTa
b2.B.04(Mg) MpeaavnnoMHas npakTuka
B3.6.01 3alMTa BbIMYCKHOMN KBanudUKaLMOHHOW paboTsl, BKOYas NOArOTOBKY K Mpoueaype 3aliuThl U NpoLeaypy 3alumTbl
MK-9 rOTOBHOCTb YYacTBOBaTb B Pa3paboTke TEXHONOrMYECKMUX NPOLECCOB NPOU3BOACTBA M 06PaboTKM NOKPLITUIA, MaTEPUANOB U U3AENNIA U3 HUX, CUCTEM YMPABEHNS K
TEXHOJIOMMYECKMMU npoLeccamm
b1.B.11 Mpouecchl ¥ annapaTtbl XMMUYECKON TEXHONOMUM
b1.B.13 [a3ochazHble Npoueccsl NoMyYeHs HAaHOMaTepuanos
b1.B.14 CWHTE3 HaHOYaCTWL, M HAHOMATepPUanoB B XXWAKUX cpeaax
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NHpekc CopepxaHue Tun
b2.B.02(H) Mpon3BoACTBEHHas NpaKTUKa: Hay4yHO-MUCCegoBaTenbekas paboTta
52.B.04(Mg) MpeaavnnoMHas npakTuka
b3.5.01 3almMTa BbiMyCKHOW KBanMUKaLMOHHOM paboThbl, BKOYAsi MOArOTOBKY K MpoUEeAype 3aluMTbl M Npoueaypy 3almTbl
Bupa peatenbHOCTU: NPOM3BOACTBEHHAS M NMPOEKTHO-TEXHONOrnYeckas
MK-10 CNOCOBHOCTL OLIEHMBATb KAYeCcTBO MaTepuasioB B NMPOM3BOACTBEHHBIX YC/IOBUSIX Ha CTaAMM OMbITHO-MPOMBILLSIEHHBIX UCMbITAHUIA U BHEAPEHNS MNK
b1.B.15 MeTogabl U NpUbOpbI A1 U3yYEeHUs] HAHOYACTUL, M HaHOMaTepuanos
b1.B.[]B.05.01 30HA0BAs MUKPOCKOMNKUS
b51.B.4B.05.02 MeToabl TEpMUYECKOro aHanM3a B TEXHONOrMM HaHOMaTepuanos
52.B.03() MNpon3BoacTBEHHas MpaKTUKa: TEXHONOrnYyecKas npakTuka
52.B.04(MNa) MpepanMnnomMHasi npakTuka
b3.5.01 3alumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K MpoUeaype 3almTbl U Npoueaypy 3almTbl
CNOCcOBHOCTb NPUMEHSITL 3HaHMSI 06 OCHOBHbIX TUMAX COBPEMEHHBIX HEOPraHMYECKMX N OpraHNYecKnx MaTepuasnos, NpuHUMNAx Bolbopa MaTepunanoB Ans 3a4aHHbIX
NnK-11 YCNOBWI 3KCM/yaTaLun C y4ETOM TPeboBaHWUI TEXHOMOTMYHOCTU, SKOHOMUYHOCTU, HAAEXHOCTU M AONITOBEYHOCTU, SKONOrMYECKUX NOCNEACTBUN UX NPUMEHEHUS NpU MNK
NPOEKTUPOBAHMM BbICOKOTEXHOSIOMMYHbIX NMPOLIECCOB
51.B.02 JlabopaTopHble paboTbl MO OPraHUYECcKo XUMMK
b1.B.09 OpraHuyeckas XuMusi 4N HAHOMaTepManoB U HAHOCMCTEM
b1.B.12 ®U3MKO-XMMUSI HAHOCTPYKTYPUPOBaHHLIX MaTepuasnos
51.B.A4B.07.01 HaHomaTepuansl ans HanpasieHHOro TpaHCNopTa IEKapCTBEHHbIX BELLECTB
b1.B.[B.07.02 TOKCUKONOrNst 1 HAHOTOKCUMKONOMUS
b1.B.[]B.08.01 MarHuTHble HaHOMaTepuarnbl
51.B./1B.08.02 OcHOBbI KpucTannorpacduu B TEXHONIOMMM HaHOMaTepUanos
62.B.03() MNpon3BoacTBEHHas MpaKTUKa: TEXHOMOrnYyeckas rnpakTuka
52.B.04(MNa) MpepanMnnoMHasi npakTuka
b3.5.01 3alumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K MpoLeaype 3alumTbl M Npoueaypy 3alimTbl
nK-12 rOTOBHOCTb paboTaTb Ha 060pyAOBaHMM B COOTBETCTBUM C NpaBuIaMm TEXHUKM 6e30MacHOCTM, NPOM3BOACTBEHHON CaHUTapuK, NOXapHOW 6e30MacHOCT U HOPM K
OoXpaHbl Tpyaa
b1.B.11 Mpouecchl U annapaTtbl XMMUYECKOWH TEXHONOMMN
62.B.03() Mpon3BoacTBEHHAs NpaKTUKa: TEXHOMOrMYecKas npakTuka
62.B.04(MNa) MpeoaunnoMHas npakTuka
b3.6.01 3aLumTa BbiMyCKHOW KBanubUKaLMOHHOM paboThbl, BKOUas MOArOTOBKY K MpoUeaype 3aluTbl U Npoueaypy 3alimTbl
oTA.B.02 Mpa)kaaHCKas 3almMTa B Ype3BblUYaNHbIX CUTyaLMSaX
MK-13 cnoco6Hoch MCMoNb30BaTh HOPMATUBHbIE U METOAMYECKNE MaTepuasibl ANsi MOArOTOBKM M 0DOPMIIEHNS TEXHUUYECKUX 3aAaHUIA Ha BbINOJIHEHWE U3MEPEHWN, K
UCNbITaHWN, Hay4YHO-UCCNefoBaTeIbCKMX U OMbITHO-KOHCTPYKTOPCKMX paboT
b1.B.12 DU3NKO-XMMUS HAHOCTPYKTYPUPOBAHHBLIX MaTepuanos
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NHpekc CopepxaHue Tun
b1.B.15 MeTtogabl u Npubopbl AN U3yYeHUst HAHOYaCTUL, U HaHOMaTepuanos
b2.B.03() Mpon3BoacTBEHHAs MpaKTUKa: TEXHONMOrnYyecKas npakTuka
52.B.04(MNa) MpepaMnnomMHas npakTuka
b3.6.01 3alumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKOYas MOArOTOBKY K NpoUeaype 3aluTbl U Npoueaypy 3alimTbl
MK-14 rOTOBHOCTb MCMO/Ib30BaTb TEXHUYECKMe CpeACTBa U3MEPEHMST U KOHTPONs, HeobxoamMble Npu CTaHAAPTU3aUMKM 1 cepTudrKaumMn MaTepnanos 1 npoueccax ux K
NOyYeHUs, UCNbITAaTEIbHOrO U NMPOM3BOACTBEHHOrO 060pyAOBaHUS
b1.B.15 MeToab! 1 NpnbOopbI ANS N3yYeHUs1 HAHOYaCTUL, U HAHOMaTepUanos
62.B.03() Mpon3BoacTBEHHAs NpaKTUKa: TEXHONMOrMYecKas npakTuka
62.B.04(MNa) MpeaaunnomMHas npakTuka
b3.6.01 3alyMTa BbIMYCKHOMN KBanU@MKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLeaype 3aliuThl U NpoLeaypy 3aluuTbl
MK-15 cnocobHocTb 06ecneumBaTh 3HHEKTUBHOE, IKONOrMYECKM M TEXHUYECKN 6e30nacHoe Npomn3BOACTBO HAa OCHOBE MeXaHM3auun 1 aBToMaTM3auum Npon3BOACTBEHHbIX K
npoueccos, Bbibopa v akcnyaTaunm o6opyaoBaHMs M OCHAaCTKM, METOAOB M NPMEMOB OpraH13aummn Tpyaa
b1.B.11 Mpouecchl 1 annapaTbl XMMUYECKON TEXHOOTUM
62.B.03() Mpon3BoacTBEHHAs NpaKTUKa: TEXHOMOrnyeckas npakTuka
62.B.04(Na) MNpeaaunnomMHas npakTuka
b3.6.01 3alMTa BbIMYCKHOMN KBanUdMKaLMOHHOW paboTsl, BKIOYasi MOArOTOBKY K MpoLueaype 3aliuThl U NpoLeaypy 3aluuTbl
CNocobHOCTb MCNONb30BaTh Ha MPOM3BOACTBE 3HAHMS O TPAAULIMOHHBIX M HOBbIX TEXHONIOMMYECKMX MpOLeCccax U onepaumsix, HOPMaTUBHbIX U METOANYECKNX
MNK-16 MaTepuanax 0 TEXHONOrMYeCKoN NOArOTOBKE NPOM3BOACTBA, KAaYeCTBe, CTaHAAPTU3aLMM U cepTUdUKaLMM U3AENIA M NPOLIECCOB C 3/1IEMEHTAMMN 3KOHOMUYECKOTO nK
aHanu3sa
b1.B.13 [a3odaszHble npouecchl NoyYeHns HaHOMaTepuanos
b1.B.14 CvHTE3 HaHOYaCTWL, M HAHOMATepPUanoB B XMAKUX cpeaax
62.B.03() Mpon3BoaCTBEHHAs NpaKTUKa: TEXHONMOrMYecKas npakTuka
62.B.04(MNa) MpeaaunnomMHas npakTuka
b3.6.01 3aLumTa BbiMyCKHOW KBanMbUKaLMOHHOM paboThbl, BKIOYas MOArOTOBKY K Mpoueaype 3aluTbl U Npoueaypy 3alimTbl
MK-17 CMoco6HOCTb MCMOJIb30BaTh B NPOhECCUOHANbHOM ﬂeﬂjeﬂbHOCTVI OCHOBbI MPOEKTUPOBAHNSI TEXHOMOMMYECKMX MPOLIECCOB, Pa3paboTKM TEXHOMOrMYECKON K
[OKYMEeHTaLuKn, pacyeToB U KOHCTPYMPOBaHUS AeTanen, B TOM YMCEe C UCNOSIb30BaHMEM CTaHAAPTHBLIX MPOrpaMMHbIX CPEACTB
51.B.03 HauepTaTtenbHas reomeTpus
62.B.03(I) Mpon3BoaCTBEHHAs NpaKTUKa: TEXHONMOrnYyeckas npakTuka
b2.B.04(MNa) MNpeoaunnomMHas npakTuka
B3.6.01 3alMTa BbIMYCKHON KBanMdMKaLMOHHOW paboTbl, BKOYasi MOArOTOBKY K MpoLleaype 3aliuThl U NpoLeaypy 3alumTbl
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NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTK-1; ONK-2; OMK-3; ONK-4; ONK-5; MK-1; MK-2; NK-3; NK-4; MK-5;
51 [cLunnHb! (Mogy) MK-6; NK-7; MK-8; MK-9; MK-10; MK-11; MK-12; NK-13; MK-14; MK-15; MK-16; NK-17
B1.B Ba3oBast yacTb OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OlNK-1; OrK-2; OrK-3; OnK-4; OrkK-5
61.5.01 MHOCTpaHHbI 3bIk OK-5
B1.5.02 dunocodus OK-1; OK-6
51.5.03 UcTopus OK-2
51.5.04 dusnueckas KynsTypa 1 crnopt OK-7; OK-8
b1.6.05 OCHOBbI 3KOHOMWKW W yrpaBieHnsi Npon3BoACTBOM OK-3
51.5.06 MaTeMaTuka OrK-3
51.5.07 O6LLas 1 HeopraHnyeckas Xumus OrK-2; OrK-3
51.5.08 OpraHuueckas Xumus OK-6; OK-7; OrK-3; OMK-4
61.6.09 duznka OriK-2; OnK-3
51.5.10 Skonorus OrK-3; OrK-5
B1.B.11 dusnyeckas xumms OrK-2; ONnK-3
b1.5.12 WHxxeHepHas rpaduka OrK-3; OMnK-4
B1.5.13 MpuKnaaHas MexaHuka OrK-3; OrnK-4
B1.5.14 DNEKTPOTEXHMKA M MPOMBbILLSIEHHAS SNEKTPOHMKA OK-7; OrK-3; OrK-4
B1.5.15 Be30nacHOCTb XU3HEeAesTeNbHOCTH OK-9
B1.5.16 WHdbopmaTmka OrnK-1
b1.5.17 MaTepuanoBeAeHNe 1 3alUMTa OT KOppO3uK OrK-2; OrK-3; OrK-4
51.5.18 CTaHaapTM3aums U cepTuduKaLms OrK-3; OrK-4
61.5.19 KOMMO3MLUMOHHbIE MaTepuaribl OnK-2; OnK-3
61.5.20 MpaBoBegeHue OK-4
OK-5; OK-7; OK-8; OlNK-1; OlK-2; OrK-3; OrK-4; MK-1; NK-2; NK-3; MK-4; nK-5; nK-6; Nk-7; nK-8; rnk-9; rnk-10; nK-11; nK-12;
b1.B BapuaTnBHas yacTb MK-13; MK-14; MK-15; MK-16; NK-17
51.B.01 Teopusi BeposITHOCTEN 1 MaTeMaTudeckas ctatuctuka | OMK-3; TK-2
51.B.02 JNabopaTopHble paboTbl MO OPraHUYECKON XUMUK MK-4; NMK-11
51.B.03 HauepTaTenbHas reoMeTpus OrK-3; OrK-4; MK-8; MK-17
51.B.04 BBeaeHue B CNeUmManbHoOCTb OK-7; TNK-2; MK-6
B1.B.05 [JononHuTenbHble rnasbl HU3NKK OrK-3; NK-4
AHanMTUYECKan XMMMA 1 BU3UKO-XMUdeckue meToabl | OMK-2; OMK-3; MK-4
b51.B.06 aHanusa ans matepuanoBefeHus U TEXHOIOMK
MaTepuasnos
51.B.07 ®U3nKa KOHAEHCUPOBAHHOTO COCTOSIHUA OrK-2; OrK-3; MNK-4
51.B.08 JlabopaTopHble paboTbl MO U3NYECKON XUMUK OrK-2; OrK-3; MNK-4
51.B.09 OpraHuyeckas XMMnsa Ans HaHoOMaTepUarnos u MK-4; NMK-11
HaHOCKCTEM
51.B.10 KonnonaHas XuMns B TEXHONMOrMK HaHoMaTtepuanos u | OMK-2; ONK-3; MNK-4; MK-6
HaHOCKCTEM
B1.B.11 Mpoueccs! 1 annapaTbl XMMUYECKOW TEXHOOMMM OrK-3; OrK-4; MNK-3; MK-9; NK-12; MK-15
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| NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
B1.B.12 ®U3NKO-XMMUS HAHOCTPYKTYpUPOBaHHbIX MaTepuanos | MK-2; MK-6; MK-11; MK-13
B1.B.13 'a30¢hasHble NPOLIECChl NOMyYeHNs HaHOMaTEPUasnos MK-4; MNK-9; MK-16
51.B.14 CUMHTE3 HaHOYaCTML, ¥ HAHOMATEPUANoB B XUAKUX MK-4; NK-9; MK-16
o cpepax
51.B.15 MeToabl 1 NpUGOPbI A4St U3yUeHUsi HaHoUaCTML 1 MK-5; MK-10; MK-13; MK-14
o HaHoMaTepuanos
51.B.16 B1ONOr1yeckne HaHOCTPYKTYpbI OrK-3; MK-6
51.B.17 NEKTUBHbIE ANCLMMANHBI MO dur3nyeckoii kynbType n | OK-7; OK-8
o cnopTy
51.B.4B.01 Oucumnnuubel no seibopy 51.B.7B.1 OK-5; MK-1
51.B.B.01.01 Pycckuii A3bIK M KyNbTypa peun OK-5; MK-1
51.B.[1B.01.02 KynbTyponorus OK-5; MK-1
|E~1.B.D,B.02 AvcumnnuHel no Beibopy B1.B.1B.2 OrK-1; OrK-3; MK-1
51.8./18.02.01 BbluMcnMTeNbHas MaTeMaTuka B MaTepuanoseaeHum n | OMK-1; ONK-3; MK-1
e TEXHONOMMW HAHOMAaTEPWNANOB N HAHOCUCTEM
OMK-1; OMK-3; MK-1
51.8.1B.02.02 [MCKpeTHas MaTeMaTuka B MaTepuasnoBeaeHnu v
TEXHOSOMMN MaTepnasos
|E~1.B.LIB.03 Avcumnnuuel no Beibopy 61.B.1B.3 OrK-2; OrK-3; MK-4
OrK-2; OnK-3; NnK-4
51.8./18.03.01 du3nYeckas XMMs OCHOBHbIX MPOLIECCOB B TEXHOMOMMN
HaHOMaTepuasnoB
51.8.1B.03.02 DU3NKO-XMMUYECKME METO/bI aHann3a ans OrK-2; OrK-3; MK-4
e MaTepuanoBeAeHns 1 TEXHONIOMMKU MaTepuanos
|51.B.,D,B.04 JAucumnnnuel no seibopy 51.B./1B.4 OrK-3; NK-7
ONK-3; NK-7
51.8./18.04.01 061as xMMuyeckasl TEXHONMOrS NPOWU3BOACTBA
HaHOMaTEpUasoB U HAHOCUCTEM
- OrK-3; MNK-7
51.8.1B.04.02 C1CTeMbl YNPaBIEHNS XMMUKO-TEXHOMOMMYECKUMM
npoLeccamm
|51.B.,D,B.05 AvcumunavHel no Buibopy 61.B.[B.5 MNK-4; NK-5; NK-6; NMK-10
51.B.[1B.05.01 30HA0Bas MUKPOCKOMMA MNK-4; MK-5; MK-6; MK-10
MK-4; MNK-5; MK-6; MNMK-10
51.8./1B.05.02 MeToabl TEPMMYECKOrO aHa/n3a B TEXHO/OMMM
HaHoMaTepuanos
|51.B.£J,B.06 Oucumnnuubel no seibopy 51.B./1B.6 MK-4; MNK-6
M MK-4; NK-6
51.8./18.06.01 MeTogbl Na3epHoit Andpakummn AN N3yyeHns
HaHoOMaTepuanos
MK-4; NK-6
51.8./1B.06.02 OU3NKOXMMUA 1 TEXHONOMUA YrNEPOAHBIX
HaHoMaTepuanos
|51.B.D,B.07 AvcumnavHel no eeibopy B1.B.JB.7 MK-2; MK-6; NK-11
MK-2; MNK-6; MK-11
51.8.18.07.01 HaHoMaTepuanbl 415 HaNpaB/eHHOro TpaHcnopTa
NEeKAPCTBEHHbIX BELLECTB
51.B.[1B.07.02 TOKCMKOMOrMS M HAHOTOKCUKONOTUS MK-2; MK-6; MK-11
|51.B.,ElB.08 Oucumnnuubl no Beibopy 51.B.B.8 MNK-6; MK-11
|51.B.,CI,B.08.01 MarHUTHbIE HaHOMaTepuansi MK-6; MNK-11
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| NHpekc HaumeHoBaHve DopMrpyeMble KOMMNETEHLMN
MNK-6; NK-11
51.8./1B.08.02 OcHOBbI KpucTannorpacumn B TEXHONOMMM
HaHoMaTepuanoB
|51.B.,D,B.09 Oucumnnuubl no ebibopy 51.B.B.9 OK-5; MNK-2
51.B./1B.09.01 TexHuKa Hay4YHoro nepesoaa OK-5; MNK-2
51.B.[1B.09.02 [pamMMaTiKa MHOCTPAHHOIO SA3blKa OK-5; MNK-2
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTK-1; ONK-2; OMK-3; OMNK-4; ONK-5; NK-1; NK-2; NK-3; NK-4; NK-5;
52 MpakTuki MK-6; MK-7; MK-8; MK-9; MK-10; NK-11; MK-12; MK-13; MK-14; MK-15; NK-16; NK-17
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTK-1; ONK-2; OMK-3; OMNK-4; OMK-5; NK-1; NK-2; NK-3; NK-4; MNK-5;
52.B BapyaTyBHas YacTb MK-6; MK-7; NMK-8; MK-9; MK-10; NK-11; MK-12; MK-13; MK-14; MK-15; MK-16; NK-17
YyebHast npaKTuKa: NpakT1Ka fno NoyyeHunIo OK-5; OK-6; OK-7; OMK-1; ONK-2; OK-3; MK-1; MK-2
52.B.01(Y) NEPBUYHBIX NMPOMECCUOHANBHBIX YMEHWIA 1 HABbLIKOB, B
- TOM YMCNIE NEPBUYHBIX YMEHUI U HABLIKOB Hay4HO-
UCCNeoBaTeNbCKoV eSTENbHOCTH
52.B.02(H Mpon3BOACTBEHHAA NPAKTUKA: HAY4YHO- OK-5; OK-6; OK-7; OINK-1; OlK-2; OMNK-3; MK-1; MK-2; MNK-3; MNK-4; MnK-5; nK-6; rnk-7; rnk-8; rnk-9
-B.02(H) nccneposartenbckas pabota
52.B.03(M npOVI3BO.ClCTBEHHaF| NpakTuKa: TeEXHONOrn4yecKas OK-5; OK-6; OK-7; OK-9; OIK-1; OMNK-4; MK-2; MNMK-5; MNK-10; MK-11; NK-12; MNK-13; MK-14; NK-15; MK-16; MK-17
-B.03(M) npakTuka
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OTK-1; ONK-2; OMK-3; OMNK-4; OMK-5; NK-1; NK-2; NK-3; NK-4; NK-5;
52.8.04(Mn) fpeaannnomMHas npakTuka MK-6; MK-7; MK-8; MK-9; MK-10; NK-11; MK-12; NK-13; MK-14; MK-15; MK-16; MK-17
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OlNK-1; OlK-2; OrK-3; OMNK-4; OrK-5; MK-1; MK-2; MK-3; MK-4; MK-5;
53 FoCyAAPCTBEHHAS MTOrOBas ATTECTALMS MK-6; MK-7; MK-8; MK-9; MK-10; MK-11; MK-12; MK-13; MK-14; MK-15; MK-16; MK-17
OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OMNK-1; OMK-2; OMNK-3; OrMK-4; OrK-5; NK-1; MK-2; MK-3; NK-4; NK-5;
E3.6 Bas0Bast YacTh MNK-6; MK-7; NMK-8; MK-9; MK-10; NK-11; NMK-12; MK-13; MK-14; MK-15; NK-16; NK-17
3alluTa BbiNyCKHOW KBaNTMGUKALIMOHHOW paboThl, OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9; OlK-1; ONK-2; OMNK-3; OMNK-4; OMK-5; MK-1; NK-2; MK-3; NK-4; MK-5;
B3.B5.01 BKJ1I04as NoAroTOBKY K Mpoueaype 3aliuTbl U MNK-6; MK-7; NK-8; MK-9; NK-10; MK-11; MK-12; NMK-13; MK-14; NK-15; MNK-16; MNK-17
npoueaypy 3aluuTbl
|®Tﬂ (DaKyanaTMBH OK'S; OK'Q; OI-IK'3; ﬂK-Z; I-IK'4; MNK-12
|®Tﬂ_B BapVIaTVIBHaﬂ yacTb OK‘S; OK'9; OI-IK'3; I-IK'Z; NnK-4; MNK-12
®TA.B.01 MepeBoa Hay4YHO-TEXHUYECKON IMTepaTypbi OK-5; MNK-2
®TA.B.02 paXkaaHCKas 3aluMTa B YpesBblUalHbIX CUTYaLmaX OK-9; MNK-12
®TA.B.03 BsefeHne B MaTeMaTuky OrK-3; NK-4
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MToro Fwpc 1 Kwvpc 2 Kypc 3 FKyvpc 4
Baz.% | Bap.% "ﬂ'BI:':::,T ke Brero |Ceml [CemZ ||Beoera [ Cem3 | Cemd || Boera | CemS | Cem b (| Brero |Cem 7 | Cem g
Bap.)% | Muh. | Makc DakT
IToro (C hakyNbTaTHESMH) | | | 238 | 256 247 63 | 34 | 23 || e+ | 33 a1 || s0 | 32 28 || 60 | =8 | 32 |
WToro no ON (fies daky NTaTHEOE) | | | 231 [ 249 240 60 | 31 | 29 [l eo [ 31 [ 2 [ eo | 32 | 28 || e0 [ 28 | 32 |
A MCLLHNFHE (MO ) 43% 1% a0.8% 204 210 205 &0 3l 29 S5 3l 27 o7 32 25 33 24 9
BazoEan 4acTe a0 117 10 53 24 29 3 22 9 13 10 3 4 4
BapMaTHEHaA YacTe i 114 107 7 7 27 e 15 44 22 22 29 20 e
MpakTHEK 0% 100% 0% 21 a0 23 3 3 15 14
EapMaTHEHaA HacTe z21 a0 23 3 ] 15 14
[OCy AApPCTEEHHAA HTOMOBAaA aTTECTaLHA i) 9 el
Bas0Ban HacTe i) 9 9
PakynNeTaTHERI 7 F 7 3 3 4 2 2
EapHaTHEHaA HacTe 7 F 7 ] 3 4 2 2
n - NEELHOHHEL 38.28%
POUEAT .- SSHATHA 0T 37 AHTOPHED B HHTERaK THEHOR diopte 12.6%,
2N, hakyneTaTHER (B Neprog TO) a0.3 - 70.5 | G6.4 - aG.2 | 631 - A3 531 - 53.6 | 51.7
O, hakyNeTaTHBR (B NEPHOAL 3K3, CECCHA) 42,1 - 285 | 59.4 - 57 35.6 - 285 [ 356 - 59,2
WuebHan Harpyska (akaa . HacHea)
F.oHT. pab. {0 fes 3nekT. KYPOOE No K3,k ) 24.2 - 275 | 22.8 - 235 | 226 - 25.4 | 237 - 253 | 211
F.oHT. pal, (3nekT, Kypcel N0 gHs.1K,) 1.5 - 1.9 3.8 - 3.8 1.8 - -
SKIAMEHE (2s) 7 2 5 G 4 2 5 2 3 3 3
SAYETHI (3a) 2 2 el 3 & 5 3 2 2 2
DOAsaTENEHRIE (hOpMEl KOHTPONA =
SAYETHI  QUEHKOM (S3ad) & 4 2 3 1 2 =] 3 2 = 1 4
F¥PCOBBIE PABOTHI (KPP 1 1
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Homep A66peBwuaTtypa Ha3saHue kadeapbl
1 OpraH14ecKomn XumMmn
2 Ousnkm
3 dusnyeckor XnuMmmn
4 O6Lelt M HeopraHUYecKo XMMUm
5 AHaNUTUYECKON XMMUM
6 KonnougHom xmmum
7 KBaHTOBOMN XMMKM
8 Bbiclwen maTeMaTuku
9 MHOCTpaHHbIX S3bIKOB
10 O6Lent XMMUYECKOW TEXHOSIOMMM
11 Mpoueccos 1 annapaToB XMMUYECKON TEXHONOMMK
15 MeM6paHHOIN TEXHOMOMUM
16 McTopuu 1 nonmtonorum
17 ®dunocopun
19 Pycckoro a3bika
20 ®dunsnyeckoro BoCnMTaHus
21 O6Lien TEXHONOrMN CUSTMKATOB
22 XUMUYECKOW TEXHONOrMK CTEKNA U CUTaNoB
23 XUMUYECKOW TEXHONOMMM KEPAMMKM U OFHEYNOpOB
24 XMMUYECKOW TEXHOMOMMI KOMMO3MLIMOHHBIX U BSXKYLLMX MaTepuanoB
25 X1UMWUU BbICOKMX SHEPTUI 1 PaaNO3KOIorMn
26 TexHONornM peaknx 31eMEHTOB U HAHOMATEPMANOB Ha UX OCHOBE
27 TexHONMornM 130TOMOB U BOAOPOAHOW SHEPreTUKU
28 HaHomaTepnanos 1 HaHOTEXHONOTrUK
29 TexHONorMM HeopraHMYEeCKUX BELLECTB U 3/1EKTPOXMMUYECKMX NPOLECCoB
30 XMMUU 1M TEXHONOTUW KPUCTANI0B
31 XUMUU U TEXHONOMMM OPraHNYECKOro CMHTE3a
32 TexHonornm XMMmnko-hapMaLeBTUYECKMX U KOCMETUYECKUX CPEACTB
33 XMMUYECKOW TEXHONOMMW YrNepoaHbIX MaTepuanoB
34 XMMUK 1 TEXHONOMMM BUOMEANLIMHCKUX NpenapaToB
35 XMMMYECKOW TEXHONOMMIN OCHOBHOTO OPraHNYecKoro U HedTEXMMUYECKOro CUHTE3a
36 TexHONOrMM TOHKOMO OPraHNYECKOro CMHTE3a M XMMUM KpacuTesen
37 OKCnepTH3bl B AOMUHI- U HAPKOKOHTPOSIE
38 XUMUYECKOW TEXHONOMMM NMOSIMMEPHBIX KOMMO3ULIMOHHbIX TaKOKPaCO4HbIX MaTeEpPUanoB U NOKPbITHI
39 XUMUUECKOW TEXHONOrMM NNacTUYECKUX Macc
40 TexHonornv nepepaboTkn nnacTMacc
41 XUMWUU 1 TEXHONIOTUM OPraHNYECKUX COeanHEHUI a3oTa
42 XUMWUU 1 TEXHOSIOTMM BbICOKOMOJEKYISIPHBIX COEANHEHMIA
43 TexHocchepHoi 6e3onacHoCcTH
44 KnbepHeTnKM XMMMKO-TEXHONOMMYECKMX NPOLECCOB
45 KOMMbIOTEPHO-MHTEMPUPOBAHHBIX CUCTEM B XMMUYECKON TEXHONOMMM
46 MNHDOPMaLMOHHBIX KOMMbIOTEPHbBIX TEXHONOMNIA
47 BuotexHonornm
48 MpOMBILLNEHHON 3KOMOMUM
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Homep A66peBuaTtypa HazeaHue kadeapbl
50 MeHemKMeHTa 1 MapKeTuHra
54 JlorucTmkm n s3KoHOMMYEeCcKkon MHOPMaTUKK
55 MHdOopMaTMKM M KOMNbIOTEPHOIO NPOEKTUPOBaHMS
57 FOHECKO "3eneHas XxuMusi Ansi yCToiumBoro passutus"”
58 Couwmonorum
59 MIHHOBaLMOHHBIX MaTepUasoB v 3aluTbl OT KOPPO3UK
60 Buomatepuanos
61 BbICLLMI XMMUYECKUIA KONNeMK POCCUIACKOW akaaeMUN HayK
62 MH>xeHepHOro NpekTMpoBaHusl TEXHOIOrn4Yeckoro obopyaosaHums
63 CkonTtexa "OpraHuyeckune n rubpugHsle Matepuansl 4ns npeobpasoBaHus U 3anacaHus sHeprumn”
64 MexayHapoaHbIi yuebHO-Hay4YHbIN LeHTp TpaHcdepa dapMaLeBTUYecknx U 6MoTexHoNorumn




