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O6pasosarenshas nporpamma 7M07142 -

OpraHM4eCKHX BCIIeCTB YTBepiK/IeHa Ha
3acenanuu Yuénoro cosera KazHUTY um. K.M.Carnaega.
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Cnucok coxkpameHuid 1 0003HaYeHN I
1. Onncanune 00pa3oBaTeIbLHON MPOrPaAMMBI

OOpazoBatenpHas mporpamma (mamee OII) — 93TO0  COBOKYMHOCTH
JIOKYMEHTOB, pa3pabotanHbix Kazaxckum HanumonanenbiM MccnenoBaTenbCKkum
Texunueckum VYHuBepcureroMm uMeHn K. CarmaeBa W yTBEp:KIEHHBIX
MunucrepctBom O6pazoBanuss u Hayku Pecnyonmmku Kaszaxcran. B OII
YUHUTBIBAIOTCS MOTPEOHOCTH PETHOHAIIBHOIO PpBIHKA TpyAa, TpeOoBaHUA
TOCY/IapCTBEHHBIX OPTaHOB M COOTBETCTBYIOIIUE OTpaciieBble TPEOOBaHUSI.

[Ipor3BOACTBO OCHOBHOTO OPraHMYECKOro M HE(PTEXUMUYECKOTO CHHTE3a
0a3upyercsi Ha MCKOIAEMOM OPraHMYECKOM ChIphe: HE(PTH, MPUPOIHOM rase, yrje.
Hcronb3yst ~ cOBpeMEHHblE TMpoLEecChl HMX MepepalOTKH  (KPEeKUHT, MHUPOJIH3,
pudopMUHT, pEeKTU(UKAIMS, KOHBEPCUs, KOKCOBaHME U IIOJYKOKCOBAaHHE) U
pa3HO00pa3HbIe METO/IbI PA3/ICNICHNs] HCXOAHBIX MaTepHaIoB IOMYYalOT BayKHEHILINE
COETMHEHMS], SIBJISIFOIECS HEMIOCPEICTBEHHBIM ChIPhEM OPTaHUYECKOIO CUHTE3A.

@OopMHpPOBAaHME  TAaKOTO  KOMILIEKCA  TEXHOJOTMYECKHM  CBSI3AHHBIX
IIPOU3BOJICTB MO3BOJIMUT BBITYCKATh BBICOKO-TEXHOJIOTMYHBIE U HAYKOEMKHE BUIbI
MPOAYKIHHU, KOTOPbIE, B CBOIO OUYEPE/b, BBI30BYT YCKOPEHHOE Pa3BUTHUE APYTHX
oTpacieil pealbHOro cekTopa skoHOoMUKH PecnyOnuku Kaszaxcran. Kazaxcran B
paMKax HMHHOBAIIMOHHO-UHAYCTPUAIbHOM TMOJUTUKU OXBAThIBAET HIMPOKHI
CHEKTp pa3BUTHUS HEPTEXUMHH, YTO HECOMHEHHO YCKOpPUT (HOPCUPOBAHHOE
pa3Butue d3koHOMHKH PK B nmepcnekTuse.

OIl ocHOBBIBaeTCS Ha rOCyAapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE JIS
BBICIIETO MPO(dEeCCUOHATHFHOTO 00pa30BaHus B COOTBETCTBYIOIICH 001aCcTH.

OIl omnpenenser mnporpamMmHble O0pa3oBaTeIbHbIC LETH, PE3YJIbTAThl
OoOy4YeHUs: MarucTpaHTOB, HEOOXOIUMBIE YCJIOBHSI, COJIEpPKaHUE U TEXHOJIOTUU
Ul pealn3alud  00pa3oBaTeNIbHOTO Mpollecca, OLEHKY M aHajlu3 KayecTBa
oOyuJaromuxcst BO BpeMsi 00y4eHHs! U 110CJIe OKOHYaHUSI.

OII BkiroyaeT yueOHYyH IporpaMmy, COoAepKaHUe TUCLUIUINH, PE3YyJIbTaThl
OOy4eHHs U Jpyrue Marepuaibl s 00ecreueHrs KaYeCTBEHHOTO 00pa3oBaHus
MarucTpaHTOB.

2. Heanb u 3aqaum 00pa3oBaTeibHOM MPOrpaMMbl

HMean OII:

- (hpopMupoBaHue Ha 0a3e HAYYHOU IIKOJIBI HAIIMOHATIBLHOT'O UCCIEI0BATEIBLCKOTO
YHUBEPCUTETA  OOIIEKYJIbTYPHBIX, MPOPECCHOHANBHBIX U  CIEIHAIBHBIX
KOMITETCHIIUM, TIO3BOJISIIOIIMX BBIMYCKHUKY YCIemHO pabotath B cdepe
NPEANPUITANA  OPraHUYeCcKOro H He(PTEXMMHUYECKOr0 CHHTE3a U OBITh
KOHKYPEHTOCTIOCOOHBIM Ha PBHIHKE TPY/Ia;

- pa3BUTUE Yy MArUCTPAHTOB TaKUX JIMYHOCTHBIX KA4€CTB KaK KpPEATUBHOCTb,
OTBETCTBEHHOCTh, TOJEPAHTHOCTh, CTPEMJICHUE K CAMOPA3BUTUIO U PACKPBITUIO
CBOEr0 TBOPUYECKOTO MOTEHIIHUANIA;
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- pa3BUTUME HAYYHO-HUCCIIEIOBATEIIbCKUX KAyeCTB, YMEHUE IUIAHUPOBAHUSA,
MOCTAaHOBKH, BBITIOJTHEHUSI U 0000IIEHHS HKCTIEPUMEHTAIbHBIX UCCIEIOBAHUN 110
BbIOpaHHOM  mporpamme,  (GOPMHUPOBAHUE  KPUTHUECKOTO  OCMBICICHUS
UMEIOIUXCs (PyHTaMEHTaIbHBIX HaYYHBIX TCOPUN U KOHIIEMIHM, U 00BsICHEHUS
MOJYYEHHBIX PE3YJbTAaTOB C MO3UIUKA COBPEMEHHOM XHMHUYECKOM HAYKH H
TE€XHOJIOTHH;

- pa3paboTka U BHEIPEHHE AKTUBHBIX METOJOB OOyueHHUs Ui (POPMHUPOBAHUS
TBOPYECKOTO, WMHHOBAIIMOHHOTO TMOJXO0Ja K MOHHUMAaHUIO MpodheccCrnoHaTbHOM
JEATEIIbHOCTH, PA3BUTHE CAMOCTOATEIIBHOCTH MBIIUICHUS U YMEHUS PUHUMATD
ONTUMAJIbHBIE B YCIOBUAX ONPEAEICHHON CUTYallUU PELICHUS;

- pa3palboTka y4eOHO-METOAMYECKON TOKYMEHTAIlUU, METOJ0B KOHTPOJISI 3HAHUN
OOyYaroNINXCS U MYyJIbTUMEAUINHBIX MAaTEPUAIIOB JUIsl Y4EOHOTO MpoIiecca.
3amaun OII:

*  COBEpIICHCTBOBaHME U pealu3alnus o00pa30BaTeIbHOrO Mpolecca ¢
MIPUMEHEHUEM MTEPENOBBIX METOJIUK IIPENOIABAHNS;

* MpUBJICYEHUE K 0O0pa30oBaTEIbLHOMY IMPOIECCY BBICOKOKIACCHBIX HAyYHBIX
KaJIpOB MEXKIYHAPOIHOTO YPOBHS U CIELUATUCTOB MPOU3BOJICTBEHHOU Chephl;

* HCTOJIb30BAHUE COBPEMEHHOI'0 OOOpYAOBaHUS U MPUOOPOB JJIsi MOBBIIICHUS
3 ()EKTUBHOCTH U YPOBHS HAYUHBIX HCCIICJOBAaHUM;

* pa3BUTHE MEXIYHApOJHOIO COTPYJHHUYECTBA I PEANTH3alUUd COBMECTHBIX
HAay4YHBIX TMPOEKTOB M MAarucCTEPCKUX MpOTpaMM IS  JIBYJUILUIOMHOIO
oOpa3zoBaHusl.

3. TpeOoBaHus K OLIEHKE Pe3yJIbTATOB 00y4eHHUS 00Pa30BaATEIbHOM
NMPOrpaMMblI

dopMupyembie pe3yJIbTaThl O0YUCHHUS:

POl mnpencraBisiTh KOHIENTyalbHbIE 3HAaHUS B OOJACTU HAYyYHBIX METOJOB
UCCIIEJOBaHMsI CBOMCTB CUCTEMBI, MHTEPIPETUPOBATH MEXAaHU3MBbI MPOTEKAIOIINX
peakiuii, 3HaTh XUMHIO ¥ (U3UKY IMOJIMMEPHBIX MaTepUajoB U CIIOCOOBI HX
CHHTE3a B 3aBHCHUMOCTH OT cepbl NMPUMEHEHHS, a TaKKe 3HaHHUA B 00JacTu
TUTAHUPOBAHMS, OPTAaHU3AI[UN W KOHTPOJISI XUMUKO-TEXHOJIOTUIECKUX MPOIIECCOB,;
PO2 YMETh NPUMEHSTH 3HAHUS (U3UKO-XUMHUYECKUX OCHOB
THIPOJUHAMUYECKHX,  TEIJIOBBIX,  MAacCOOOMEHHBIX,  TEPMHUUYECKUX U
KaTaJIUTHYECKUX TIPOIECCOB [UIsl WX MOJCIMPOBAaHUsA, MPH pa3pabOTKe W
NPUMEHEHWHW UJeH B 00JaCTH HWCCIEAOBAaHUS XUMHUYECKOW TEXHOJIOTHH
MPOU3BOJICTBA M TEPEePaOOTKH TOJMMEPOB, MepepadoTku HedTH U Ta3a U MX
B3aMMOCBS3HM CO CMEKHBIMHU OTPACIISIMU;

PO3 3HaTh KIaccUPUKAUIO XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB U OMUCHIBATH
anmapaTypHoe O(QOpMJICHHE, pAaCCUUTHIBATh TUIIOBBIE aIllapaTbl XUMUYECKUX
IPOU3BOJICTB U 0OOCHOBBIBATH BHIOOP CTAaHAAPTHOTO 00OPYIOBaHUS,

PO4 ymets untepnperupoBath HHGOpMaIUIO g HOPMHUPOBAHUS CYXKIECHUHN C
Y4ETOM COLMAIbHBIX, 3TUYECKUX M HAYYHBIX COOOpa)K€HHH, MMETh HAaBBIKU
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KOMMYHMKAIMM, pabdOThl B KOJUIEKTHBE; YMETb YIPaBIATb HPOEKTaMU U
IpoLEeccaMy; MyJIbTHI3bIUHOCTb;

PO5 ananu3upoBaTh M OOBACHATH HPUHUUIB HNOCTPOEHUS TEXHOJOTHYECKUX
CXEM IIPOM3BOJICTBA U INepepabOTKH OpraHUYECKHX BEUIECTB M BbIOOpa
TEXHOJIOTUYECKOTO o0opynoBaHus HedTenepepadbaThIBAIONIINX U
HEe(PTEXUMHUYECKUX MPEATNPUATHH;

PO6 mnpuMeHATh NPUHIMIBI U OCHOBBI XHMHUYECKOTO HHXUHUPHUHTA MIPH
pa3paboTKe TEXHOJOTUYECKUX JMHHUM HOBBIX NPEANPUIATHNA C OOOCHOBAaHUEM
YCIIOBHUI U pekuMa pabOThl TEXHOJIOTHYECKOTO0 000y I0BAHHS;

PO7 nnanupoBaTh U OpraHW30BbIBATh NMOCTAHOBKY HAYYHBIX 3KCIIEPUMEHTOB H
UCCJIEIOBAHUM B 00JIaCTW TPOU3BOACTBA W IepepaboTku HEPTH U rasa,
OJIUMEPOB, 00pabaThiBaTh, MHTEPIPETUPOBATH, KPUTUYECKH aHAJIW3UPOBAThH
[OJlyYEHHBIE pEe3ylbTaTbl U HMMETh HAaBBIKM OOYy4EHMs, HEOOXOAMMBIE JUIs
CaMOCTOSITENIFHOTO ~ IPOAOJDKEHUs  JajbHeiliero oO0y4deHuss B U3ydaemou
o0acTH;

PO8 paspabaTeiBaTh (YHKIIMOHAJIBHBIE CXEMbl AaBTOMATH3alUU XUMHUKO-
TEXHOJIOTMYECKUX IMPOLIECCOB, HUMETh MPEJICTaBICHHE O MOJCIUPOBAHUU
MPOU3BOJICTBEHHBIX U TEXHOJIOTMYECKUX IPOLECCOB, Mepeaadye MHPOPMALHUHA O
uM(poBOI MOJEIH IS AaJIbHEHIIeH 00paOOTKU U MPUHSTHS PELICHUH;

PO9 na ocHOBe MCTHONIB30BaHUS YTIyOJICHHBIX TCOPETHUECKUX U MPAKTHUECKUX
3HaHWW B O00JIACTH TPOM3BOJCTBA XHMHUYECKHX MAaTEPHUAIOB, XUMHUYECKOU
WH)KCHEPUN W WHXXEHEPHOTO Jena Mpo(deCCHOHATbHO BBHIOMpPATh M TBOPUYECKU
UCIIOJIb30BaTh COBPEMEHHOE HAyyHOE M TEXHUYEeCKoe O00OpyIoBaHuE s
pellieHus] HayYHBIX U MPAKTUYECKUX 3a]1aY;

PO10 oneHuBaTh HKOJIOTMYECKUE PHUCKU TEXHOJOIMUECKUX YCTAHOBOK IIO
IPOU3BOJACTBY MHPOAYKTOB OCHOBHOT'O OPIaHUYECKOTO M HEPTEXUMHUYECKOTO
CHUHTE3a C IMPEAJIO)KEHUEM Mep COKpallleHHusi BPEAHOro BO3ACHCTBUS Ha
OKpPYXKaIOILlyI0 Cpely U pPEKOMEHJAlueill CrocoO0O0B OYHCTKH CTOYHBIX BOJ
IpeIIpUSITUS;

PO11 cmnocoOHOCT, yd4acTBOBaTh B pa3palOTKE HMHTEPAKTUBHBIX METOJ/IOB
oOy4deHus, y4eOHO-METOIUYECKON JOKYMEHTAINH, MYJTbTUMEINITHBIX
MaTepuasioB M METOJIOB KOHTPOJIA 3a OOy4eHHEM, a TaKKe B PYKOBOJCTBE
Hay4YHO-y4eOHON paboToil oOydaroumuxcs B 00JIACTH OPraHUYECKOro U

HEe()TEXUMUYECKOTO CUHTE3A.

4. ITaciopT 00pa3oBaTe/IbHOM MPOrPaMMbI

4.1. O0mue cBeIeHUA

Ne | HazBaHue noJist Ilpumeyanue

1 Kon n 7M07 UnrxenepHbie, 00pabaThIBAIOIINE U CTPOUTEIIbHBIC 00JacTh
KITacCU(UKALIUS
oOnactu
oOpa3oBaHus

2 |Kon v 7MO071 NHxeHepHsi 1 MH)KEHEPHOE JIETI0
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KJIaccupuKarms
HaNpaBJICHUN
MIOATOTOBKH
3 |I'pynma MO097 - "Xumnueckas HHKEHEpPUs U MPOLECCh”
00pa3oBaTeNbHBIX
porpamm
4 |HaumeHoBaHue XUMHUYECKasi TEXHOJOTUS OPTraHUYECKUX BEILIECTB
o0Opa3oBaTenbHOMI
[IPOrpaMMbl
5 |Kparkoe OIl  permaMeHTUpYeT  OOpa30BaTEIbHBIM  TPOIECC  MOATOTOBKH|
ONMCaHUE |CTIEHUATNCTOB B 00JACTH XMMHUYECKON WHXXEHEpUH B cdepe MpeAnpusTui
00pa3oBaTEeNbHON OPraHUYECKOTO U He()TEeXUMHUYECKOro cuHTe3a. lIporpamMma moctpoeHa ¢
MIpOrpaMMbl Y4EeTOM BO3MOKHOCTHU IIPEI0CTABIICHUS MarucTpaHTy BBIOODA]
COOTBETCTBYIOLIEH o0Opa3zoBaTenbHON TPaeKTOPUH, cozepxKalen
COOCTBEHHBIC HWHAMBHAyaJbHbIE KOMIETEHIIMH, OTpaKalollue Ccrenuduky
TOW WJIM WHOM CHenHaJv3allid B paMKax eIuHOTO 00pa3oBaTeIbLHOTO
HanpasiaeHus 7MO071 — UxeHepus U MHXEHEPHOE JIEJIO.
6 |Lens OII Hensto OIIl sBIseTcsT TOATOTOBKA BBICOKOKBATM(HUIIMPOBAHHBIX H
KOHKYPEHTOCIIOCOOHBIX Ha PBIHKE TPYJa CIEHUATUCTOB, OPUEHTUPOBAHHBIX]
Ha pelleHre Mpo0IeM WHHOBAIIMOHHOTO PAa3BUTHUS BOKHEHIINX HaIlpaBICHUN
B cdepe OpraHmveckoil u He(YTEXUMHUYECKOW OTpaciiedl, 00J1aaaronuXx
KpEaTUBHOCTHIO, c(hOopMUPOBAHHBIM KPUTUYECKUM OCMBICIIEHUEM
(dyHIaMEHTAIbHBIX ~ HAy4YHBIX TEOPUH M  KOHLEMIUH U  YMEHUEM
MHTEPIPETUPOBATh TIOJYYECHHBIE PE3YyJbTaThl C TMO3HUIMH COBPEMEHHOM
XUMHUYECKON HAYKU M TEXHOJIOTHUHU.
7 |Bug OI1 HOBas
8 | Yporens no HPK| 7
9 | VYposens no OPK| 7
10 |Ornmaurensrbie | OIT pa3zpaboTana ¢ ydeToM ATiaca HOBBIX MPOQPECCH M KOMIICTCHIINH
ocobenHoctH OII | Kazaxcrana B chepe HedrenepepabOTKU U HEPTEXUMUU.
11 {Tlepeuenp IIpogheccuonanvnvie komnemenyuu.
KOMIIETEHIIN I IT1 — CaMOCTOSATENbHOCTh: CHOCOOHOCTh CaMOCTOSITENbHO aHAIU3HPOBATH
o0pa30BaTeNbHON [MMEIOIIYIOCS MH(POPMAIMIO, CTaBUTh LEIM U 3aJa4yd SKCIEPUMEHTAJIbHBIX|
MIPOrpaMMBI: MCCIEIOBAHUI €  HCIOJNB30BAHMEM COBPEMEHHBIX HHCTPYMEHTAJIbHBIX|

MCTOJOB W BBIYUCIIMTCIBHBIX CPCACTB; YIpPaBJICHYCCKAdA OCATCIbHOCTD,
Mpe/roiaraomas Co3JaHue CTpaTerud (PYHKIIMOHUPOBAHHUS W Pa3BUTHUS
CTPYKTYp OTpaciu

I12 CHOXHOCTB: JAEATENbHOCTh, MpEAIojaraiomas peleHue 3ajad,
MpEAMNoJararoIux BIOOp U MHOToOOpasue croco0oB pemenus. [IpoBeaeHue
pacmMpeHuss ¥ MOAEPHHM3AallMM  IMPOU3BOJCTBA, BHEAPEHHUE  HOBBIX
TeXHOJ'IOl"I/II\/’I, pa3pa60T1<a W HCIIOJBb30BAaHHEC HOBBIX IIOAXOAOB M MCTOOOB,
CIIOCOOHOCTh T'€HEPUPOBATh HOBBIE MJIEH U METOAUYECKHE PELICHHUS;

[13 — OTBETCTBEHHOCTh: 3a pEIIEHHWE BOIPOCOB B 00JIACTH TEXHOJOTHUH

OpTraHU4€CKOro CHMHTC3a H He(bTCXI/IMI/II/I, opraHu3anusa pa60T 10|
OKCILTyaTallukd Ha TIIPOU3BOACTBE B COOTBECTCTBHU C Tpe6OBaHI/I${MI/I
HOPMATUBHBIX  JTOKYMCHTOB U TEXHHUYECKOU JAOKYMCHTAIUU, HECTH

OTBETCTBEHHOCTh 3a KauyeCTBO MCCJIEJOBAHUN M HAyYHYIO JOCTOBEPHOCTH,
[OJIyYEHHBIX PE3YyJIbTATOB.

Jluunocmmuvie komnemenyuu
JI1 - Jlupepckue, opraHM3aTOPCKHUE KayecTBa, PEIIMTENbHOCTh. HaBblku
0OIIIeHNsT ¢ OpraHaMHU BIIACTH.
JI2 - OO0miee nmoHMMaHuEe OM3HEC-TIPOIECCOB, KOMIBIOTEPHAsE TPAMOTHOCTb,
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TOYHOCTH B BBITIOJIHCHHH 3a/1a4, CAMOCTOSATCIIbHOCTD, CTpGCCOYCTOfI‘IHBOCTB.

12 | Pe3ynbTathl
o0ydeHus
o0Opa3oBaTenbHOMI
IPOTrpaMMBI:

PO1 npencTaBisTh KOHLENTYalbHbIE 3HAHUS B 00JIaCTM HAy4YHBIX METO/OB
MCCIIC/IOBAHUSI  CBOMCTB  CHUCTEMBI, HMHTEPIPETUPOBATh  MEXaHU3MBI
MPOTEKAIOIINX PEAKIMA, 3HATh XUMHUIO U (PU3UKY MTOJIMMEPHBIX MaTEPHUAIOB U
CIOCOOBI X CHHTE3a B 3aBUCMMOCTH OT c(hepbl IPUMEHEHHUS, a TAK)KE 3HAHUS
B o0Omactu IUIAHUPOBAHMS, OpraHU3alMd U KOHTPOJIL  XMMHKO-
TEXHOJIOTUYECKUX ITPOLIECCOB,;

PO2  ymerp  OpUMEHSATh  3HaHUA  (DUBMKO-XMMHUYECKHX  OCHOB
UIPOAMHAMHUYECKUX, TEIUIOBBIX, MAacCOOOMEHHBIX, TEPMHUYECKHX U
KAaTaJIUTUUECKUX IPOLIECCOB ISl MX MOJEIMPOBAHMs, NPU pa3paboTke U
NPUMEHEHUH HJed B 00JIaCTH HCCIIEOBaHMS XHMHUYECKOH TEXHOJIOIUH
MPOM3BOJICTBA U MEPEepadOTKH MOJUMEPOB, NEpepadoTKu HEPTH U Ta3a U HX
B3aMMOCBSI3M CO CMEXHBIMU OTPACIIsIMU;

PO3 3HaTh KIACCH(PUKALMIO XHUMHUKO-TEXHOJIOTHYECKUX IMPOIECCOB U
OINKCBIBATH amMapaTypHoe OQOpMIICHHE, PACCUUTHIBATH THIIOBBIE alIapaThl
XUMHYECKHX IPOW3BOJACTB M  OOOCHOBBIBATH BBIOOD  CTaHIAPTHOTO
000pyIOBaHUS;

PO4 ymeTp HHTEpIPETHPOBATH HH(POPMAITUIO UIsT (OPMHUPOBAHUS CYKICHUN
C Yy4ETOM COLMAIbHBIX, STUHUYECKUX M HAYYHBIX COOOpaXX€HUH, UMETh HaBBIKY
KOMMYHUKAIMK, pabOThl B KOJUIEKTHBE, YMEThb YIPABJIATH IMPOEKTAMHU U
[polLieccaMy; MYJIbTUS3bIYHOCTb;

POS aHanu3upoBaTh U OOBSICHATH MPUHLMIIBI IOCTPOSHUS TEXHOJOTUYECKUX
CXeM TMpOU3BOJACTBA M INeEepepabOTKU OpraHMYECKHX BELIECTB M BbIOOPA
TEXHOJIOTUYECKOIO 000pyIOBaHUS HedTenepepabaThIBAIONIIX "
HEPTEXUMHUECKUX PEINPUATHIA;

PO6 npuMeHSATh NPUHIMIBI U OCHOBBI XUMHYECKOIO WH)KMHHUPHHIA IIpU
pa3paboTKe TEXHOJIOTMUECKUX JTMHUN HOBBIX MPEANPUIATUH ¢ 0O0CHOBAaHHEM
YCIIOBUM M pexkrMa paboThl TEXHOJIOTMUECKOT0 000py10BaHUS;

PO7 nuanupoBaTh U OPraHU30BbIBATh TIOCTAHOBKY HAyYHBIX 3KCIIEPUMEHTOB
W HMCCIIEIOBaHUM B OOJACTH MPOU3BOJICTBA U MEpepabOTKH HEPTH U Ta3a,
MOJMMEPOB, 00pabaThiBaTh, HHTEPIPETUPOBATh, KPUTHUECKH aHAIU3UPOBATH,
MOJIyU€HHBIE PE3yJIbTaThl U HMMETh HaBBIKM OOy4YeHUs, HEOOXOAMMBIE Iis
CaMOCTOSITENIBHOTO MPOAOJDKEHHs JalibHEeHIero oOyd4eHUus B H3y4aeMoOH
00acTy;

POS8 pa3pabarbiBaTh (YHKIIMOHAJIbHBIE CXEMBbl aBTOMATHU3AallMU XHMHUKO-
TEXHOJIOTMYECKUX IPOLECCOB, HMMETh MPEJCTaBICHHE O MOJEIUPOBAHUU
MPOM3BOJICTBEHHBIX M TEXHOJIOTMYECKUX IMPOLIECCOB, Meperaye HHPOpMaLuy
0 u(poBoit MoENH 171 NajbHemel 00paboTKU 1 MPUHATHS PELICHMUI;
PO9 Ha OCHOBE UCHONb30BAaHUS YIIYOJIGHHBIX TEOPETHUYECKUX U]
MPAKTUYECKUX 3HAHUN B 00JACTH NMPOM3BOJCTBA XMMHUYECKHX MaTepUasoB,
XMMUYECKON WHKEHEPUU U MHXKEHEPHOTO Jiesia Mpo(ecCHOHaNbHO BHIOUPATH
M TBOPUECKH MHCIOJIb30BaTh COBPEMEHHOE HAay4HOE U TEXHHUYECKOE
000pyI0BaHUE JUISI PEILICHHS HAYYHBIX U MPAKTUYECKUX 3a]1a4;

PO10 oneHuBaTh HKOJIOTMYECKHE PHUCKU TEXHOJIIOITMYECKHUX YCTAHOBOK IIO
MPON3BOJICTBY NMPOJYKTOB OCHOBHOI'O OPraHMYECKOr0 M HEe(PTEeXHMUYECKOTO
CHUHTE3a C TPEUIOKEHHEM Mep COKpallleHWs BPEIHOTO BO3JEHCTBUS HAa
OKPYKAIOIIYI0 Cpely U PEKOMEHJAIMel CIIOCOOOB OYMCTKH CTOYHBIX BOJI
MPEINpUATHS;

PO11 cnocoOHOCTH yd4acTBOBAaTh B pPa3pabOTKE HHTEPAKTHUBHBIX METOJIOB
o0yueHMsl, y4eOHO-METOJUYECKOM  JOKYMEHTalUH, MYJIbTUMEAUHHBIX
MaTepHajioB U METOJIOB KOHTpPOJIA 3a OOyueHHEeM, a TaKKe B PYKOBOJCTBE
HAay4YHO-y4eOHON paboTol OOyJarommxcsi B 00JIACTHM OpPraHWYECKOro |
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He()TEeXMMHUUECKOTO CHHTE3a.

13 | @opma obyuenus | Ounas
14 |Cpok oOyuenusi |2 roga
15 |O6bem kpenutoB | 120
16 | SI3p1ku 00yuenus | Kazaxckuid, pyccKuid, aHTTTUHCKHMA
17 |Ilpucyxnaemas |Maructp TEXHHYECKUX HAyK
aKaJeMu4ecKas
CTEICHb

18

Pazpabotuuk(u) ul. 3aBeayrommii kadeapoir AmmuroBa A.A.
aBTOPBI: 2. Jlupextop Uucturyra Chi3apikoB A.X.

3. Accucrent-mipodeccop, nokrop PhD Haypeizosa C.3.
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4.2. B3auMocCBsI3b JOCTH:KMMOCTH GopMHUPYeMBbIX Pe3y/JbTAaTOB 00ydeHHs 110 00pa3oBaTe/IbHOI porpaMmme u
Y4eOHBIX JMCUMILUINH

Ne HaunmenoBanue KpaTtkoe onucanne 1ucuuIINHBI Kou-Bo ®opmupyeMbIe pe3ybTaThl 00y4eHHus (KObI)
AHCIHITHHBI Kpeaut pOo1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | PO10
OB

Huka 6a30BbIX JUCHUNIHH
By30BCKHIi KOMIIOHEHT

1 |AHTImiicKHl S3BIK B mnpomecce oOy4eHHs cCiymaTend MONy9darOT 3HAHUA 5 Vv
(podeccnoHaNbHBIN) MHOCTPAHHOTO SI3BIKA, BKJTFOYas BIIaJICHNUC]
CHEIUATN3NPOBAHHON  JICKCHKOW,  HEOOXOOMMBIE  JUIA
ocymiecTBIIeHHsT J((GEKTUBHBIX YCTHBIX M MHCbMEHHBIX
KOMMYHHKAIlUi Ha HHOCTPAaHHOM  S3bIKE B  CBOEH
npodeccronanpHOl AesTenbHOCTH. [IpakTHyeckue 3aaaHus
I METOMABl pa3BUTHS TpeOyeMbIX S3bIKOBBIX HABBIKOB B
mporiecce OOy4YEeHHs BKIIFOYAIOT: KEHC METOJ M PpOJIEBBIE
WTPBI, TUAJIOTH, OOCYXICHHs, Npe3eHTAlUH, 3aJaHusi Ha
ayaupoBaHue, padoTa B Mapax WM B IPYINax, BHIIOJIHEHHE
[pa3IMYHBIX MTMCHbMEHHBIX 3aJJaHni, TPaMMaTHIECKHE 3a/1aHHs
1 OOBSICHEHHSI.

2 [[Icuxomnorus Kypc pa3paboran Tax, Y9TOOBI obecnieunts| 3 Vv vV Vv
YIIpaBJICHUS cOaaHCHPOBaHHOE OCBELICHHE BCEX KIFOYEBBIX JICMEHTOB,
COCTaBJIAIONIMX JTUCUMILUIMHY. B Hem kpaTko Oyner
[PACCMOTPEHO MPOUCXOXKJEHHE U pa3BUTUE TEOPHH H
MpPaKTHKA OPraHU3allMOHHOIO MOBE/ACHHs, a 3areM OyayT|
[PACCMOTpPEHbI  OCHOBHBIC pOJIM, HAaBBIKK W  (YHKIUH
YIIpaBJICHUSI ¢ aKUEHTOM Ha 3(QeKTHBHOCTh yHpaBleHUS,
MPOMJLIIOCTPUPOBAHHBIE PUMEPAMHU U3 peajbHOW JKH3HU H
TeMaTHYECKUMH NCCIIeJOBAHUAMH.

3 [Hcropus u [Ipeamer ¢puocodun Haykn, TMHAMHUKA HayKH, 3 \% \ \ \ \
¢unocodus Haykn  cnenudurka HayKH, HAyKa ¥ IpeaHayKa, aHTHIHOCTD U
CTaHOBJIEHUE TEOPETUYECKON HayKH, OCHOBHBIE 3Tallbl
MCTOPHYECKOTO Pa3BUTHS HAYKH, OCOOCHHOCTH
KJIaCCHYECKOM HAayKH, HEKJIacCHuecKast 1
MOCTHEKJIACCUIeCcKas Hayka, (HUI0COPHS MaTEMaTHKH,
(DM3MKH, TEXHUKH ¥ TEXHOJIOTHH, Crielin(HKa HHKSHEPHBIX
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HAYyK, 9TUKa HAYKH, COINAJIbHO-HPAaBCTBECHHAA
OTBETCTBEHHOCTH YUCHOTO U MHXKEHEPA.

4 [Iemaroruka BeICIIEH B xoxe HU3y4YCHHUA KypCa MAaruCTpaHTbl 3HAKOMATCA C 3 V
IKOJIBI MMIAKTUKOM BBICIICH IIKOJIbI, q)OpMaMI/I n MCTOJaMH
OpraHu3anuun O6y‘~IeHI/IH B BBICIICH IIKOJIC,
TMCUXOJIOTHYCCKUMU (l)aKTOpaMI/I yCrieurHoro O6yquI/IH,
0COOCHHOCTAMU TICUXOJIOTHYCCKOI'O BO3,H€I710TBPI$I,
MEXaHU3MaMHU BOCIIMTATCIbHOI'O BIIMAHUA, IIEAArOTHYCCKUMUA
TCXHOJIOTHUAMH, XapaKTCPUCTUKaMH e aarorudcCcKoro|
06H_[€HI/I$[, MCXaHU3MaMH YIIPABJICHUA TPOLECCOM 06y‘IeHI/IH.
AHaJII/ISI/IpyIOT OpraHru3aliMOHHbIC KOH(I)J'H/IKTBI U CIIOCOOBI MX
[Pa3pCUICHNA, ICUXOJOTNICCKUC NCCTPYKINU U ,Z[e(bOpMaHI/II/I
VIMYHOCTH II€aarora.

5 [[lemaroruueckas B xome rmemarormyeckod — IPAKTHKH — MarucTpaHthl] 6 \Y; \Y;
MpaKTHUKa MPUBJICKAIOTCS K IPOBEICHHUIO 3aHATHI B OakajgaBpuate IO
ycmotpenuio BY3a. [lpu 3ToM MaructpaHTbl MNPUMEHSIOT
BHAHUS [EJarOTHKA ¥  IICHXOJIOTMH  II03HABATEILHON
IeSITEIBHOCTH ~ CTYICHTOB B mpoIllecce OOydeHHs, Y|
MaruCTPaHTOB dhopmupyercs MpeiCTaBIeHHE 0
MpogecCHOHATBHOMI KOMIETEHTHOCTH peroaBaTels
BBICILIEH IIKOJIBI.

Huka 6a30BbIX JUCHUNIHH
KommnioneHT o Bo100OpY

1 (CoBpemenHsble B coJlepKaHUU JUCIIUILIMHEI npearnojaraercs]y 5 \% \% \Y
METObI [paccMOTpeHHE COBPEMEHHBIX METOJIOB HAYy4HOTO|
MCCIIeI0BaHUs MCCIIeI0BaHUs B Hedrexumun U HedTenepepadboTKe:
CBOMCTB HE()TH U XMMHUYECKHE (TPaBUMETPUYECKHE, TUTPUMETPHUYECKUE) H
HEPTEPOTYKTOB (bu3MKO-XUMHUYEeCKHe (ONTHYECKHE, DIEKTPOXHUMHUYIECKHE,

Xpomarorpaudeckne) METOIBl aHalN3a;  PacCMOTPEHHE
COBPEMEHHBIX CPEACTB HAYUYHOI'O UCCIICAOBAHWA, TPUHINUIIOB|
HAYYHOTO  TO3HAaHUSA.  YCBOGHME  JAHHOTO  Kypca
CIOCOOCTBYET TIyOOKOMY TOHUMAaHHWIO MarucTpaHTaMHu
Hay4HBIX OCHOB, TEPMHHOB W MOHATHH NPH IIAHUPOBAHUH H
MPOBEICHUM HAYYHOIO HCCIENOBaHHUS B HEPTEXUMUU U
HedTenepepaboTKe, NPUOOPETEHUIO TEOPETHIECKUX 3HAHUH,
HEOOXONMBIX ISl PA3BUTHS UCCIIEJOBATEIbCKUX HABBIKOB U
OCYLIIECTBIICHHS] HAYYHO-HCCIIEI0BATEIbCKUX PA0OT.
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2 |CoBpeMeHHBIE Lems Kypca — maTh XapaKTEpUCTUKY ITACTMAaccaM Kak
ACTICKTHI BBICOK02 () (heKTHBHBIM B TEXHOJIOTUYECKOM,
MPOU3BOJICTBA MOTPEOUTETHCKOM M HSKOHOMUYECKOM IIIaHE MaTepHajaMm.
MOJMMEPHBIX M3JeNuii[PaccMOTpeHbl  COBpEMEHHBIE  METOIBl  IepepadOTKH

MOJIIMEPOB.,  OCOOEHHOCTH MeTolI0B  (hopMOBaHHS,

PHEpProeMKoCcTh Ipouecca nepepaborku. Ocoboe BHUMaHUE
IEIEHO TMPUMEHsIeMOMY B  TMepepadOTKe  IIacTMACC
o6opymoBanu0. JIUTbeM MO JaBlICHUEM. ODKCTPY3HOHHBIC
ycraHoBkH. KananapoBaHue, OTIMBKA, IPAMOE MPECCOBAHHUE,
BCTIICHUBAHUE, APMHUPOBAHUE, IPOU3BOJICTBO BOJOKOH.

3 [[IpoMbInuIeHHBIE B pamkax Kypca naercs H3JI0XKEHHE pa3[eioB: OCHOBB| § \% \%
[peaKTOphI s TEOpHUH Ipollecca B XUMUUECKOM peaKkTope, MaTeMaTHIECKOE|
KPYIHOTOHHa)XHBIX  MOJEJIMPOBAHUE PEAKTOPOB, KOHCTPYKIMM COBPEMEHHBIX
XUMUYECKHX XIMHYECKIX pPEaKTOPOB, HOBBIC TEHACHIMH B O0JacTH
[POU3BOJCTB [PA3BUTHS TEOPUU MPOLIECCOB U alNapaToB; B3aUMOJAECUCTBUS

MPOLIECCOB XMMHUYECKHUX MPEBPAIICHUN U SBJICHUN MepeHoca
Ha BCEX MacIITaOHBIX ypPOBHSX, METOJMKa BBIOOpA peakTopal
1 pacyeTra Ipouecca B HEM, ONTUMU3ALMA XMMHYECKHX
[POLECCOB U  PEAKTOPOB; KOHCTPYKTHUBHBIC ODJICMEHTBHI
XUMUYECKMX  pPEaKTOpPOB;  CXEMbl U  KOHCTPYKLHH
[TPOMBIIIIJIEHHBIX XUMUYECKUX PEAKTOPOB.

4 |[TpombInuleHHAS Lens Kypca — 1aTh npeacTaBIeHHE O BOJONOTPEOICHUH B
BOJONOATOTOBKA U [XMMHYECKOH MNpPOMBIIIIEHHOCTU. JlaHAa XapaKTepUCTHKA|
METObI OYUCTKU MPUPOAHBIX BOJ M IMOKAa3aTelM MX KadecTBa. PaccMOTpeHBI
CTOYHBIX BOJ OCHOBHBIE TEXHOJIOTUYECKHE OINEpallid MPOMBIIIIEHHON

BOJIOTIOATOTOBKHU: KOaryJIIHOHHBIE YCTaHOBKH,

MeXaHH4ecKoe  (UIBTPOBAaHHE  BOABL,  (UIBTPYIOIINE
MaTepuaisl. OCHOBHBIE AJIEMEHTHI KOHCTPYKIMH W THIIB]
MECXaHHYCCKUX q)HHBTpOB. 9KCHHyaTaHH${ MEXAaHNYCCKHUX]
bunpTpoB. OOpaboTKa BOABI METOJAMU  OCAXKJICHUS.
MoHnooOMeHHOE GuIbTpoBaHUE BOAbI. OOECCOTMBAHIE BOIBI.
/lerazarus BOJIBI. [pencraBnens CXEMB]
BOJIOTIOZrOTOBUTEIBHBIX yYCTAaHOBOK. JlokanbHast M oOmias
CXEMBl ~ OYMCTKH  CTOYHBIX  BOJ  IIPOMIIPEIIPHUSTHI.
Knaccudukarus XUMHYECKHX 3arpsisHUTENCH
POM3BOJICTBEHHBIX BOJ M MX NOBeneHHE B Boje. Ouuctka
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CTOYHBIX BOJ OT TSDKEIBIX META/UIOB. TE€pPMOOKHCIUTEIbHbIE
METOIBI 00€3BPEKMBAHHMSA OpPraHMYECKHX TIPHMEcCeH B
CTOYHBIX BoOJaxXx. Poilb MMKpOOpraHM3MOB B Ipoleccax
OYMCTKH CTOYHBIX BOA. CHOCOOBI OMOJOTMUECKOH OYHCTKH
CTOYHBIX BOJI.

5 [MexaHu3MBbI Llensto kypca sBIseTcs pacCMOTpEHHE MEXaHU3MOB| § Vv
OpraHUYECKUX pa3MMYHBIX ~ OpraHudeckux  peaknuid. Jlama  oOmias
peaKImii KIacCH()UKAIMsi MEXaHU3MOB, IIOHATHE O MEPEXOIHOM
coCTOSIHUU. PaccMOTpeHBl cTaguu W3Y4eHUS MEXaHH3Ma
[PEAKIIMIA: MaTepHUalbHbII Gamnanc, KHHETHKA,
CTEPEOXMMUYECKHE KOPPENALUH, H30TOMHBIE U CTPYKTYPHBIE
METKH, BIIUSTHHE 3aMECTHUTENEH, pacTBOpHUTES,)
KaTaIu3aTOpPOB, IOMCK HECTaOMIBHBIX WHTEPMEINATOB.
TepMmoauHaMuuyecKue IapaMmeTpel peakuuid. BenudnHa
AHTPOIUH aKTUBAIMK AT peakuuii pa3HbIX TUNOB. [loHATHE
0 KHHETUYECKOM U TePMOJNHAMUYIECKOM KOHTpPOJIE PEaKIUii.
YpaBaenue ['ammera. Crepuueckue 3¢ ¢hexTel. YpaBHEHHE
Tadra. CooTHOIIEHHE JTMHEHHOCTH CBOOOIHBIX JHEPTHil B
MCCIIEIOBAaHUH NIEPEXOHOTO COCTOSHHUS.

6 [[IpomMbinuieHHas Kypc mocBsilmeH paccMOTpEHHIO XapaKTEpPHBIX YepT N
OpraHuYeckasi XUMUsl |0COOCHHOCTEH MPOMBIIIEHHOCTH OCHOBHOTO OPraHUYECKOIQ
cunate3a (OOC). TlokazaHa CBSI3b MeEXAY OCHOBHBIM
OpPraHHYeCKUM  CHHTE30M M CHEIHaIM3HPOBAHHBIM
(otpacneBbiM) cuHTe30M. [IpuBenena ceipbeBas 0a3ad
[IPOMBIIIJIEHHOM  OpPraHUYeCKOW  XUMUHU. OCHOBHBIE
XUMHYECKHE IPOLECCHl MPOMBIIUICHHON OpraHuYecKou
xumun. OO030p TJIaBHEHIIMX HAIpaBIEHUH IepepadoTKY|
METAaHOBBIX M OJISPUHOBBIX YIJIEBOIOPOJIOB, aleTHIEHA H
OKCHJa YIJIepoAa B IMPOMBIIUIEHHOCTH. ['anoreHupoBaHue 1
neranoreHupoBaHue XJIOPIPOU3BOIHBIX. I'mapararnus
oneduHOB M anermieHa. Jlerunparanus. AJKWIMPOBaHHE U
OKCHATHIMpOBaHWE. [ WIpUpOBaHWE W [ETHIPUPOBAHMUE.
Oxucnenue. KapOoHMIMpOBaHUE W OKCOCHHTES.

uka npopunupyomux IMCUUNINH
By30BcKuHiI KOMIIOHEHT

1 [Xumus n pusnka [lenp M3yueHust Kypca - JaTh yriayOJeHHOE IpeACTaBleHHe| 5 \%
MOJIMMEPHBIX MPUHIUIOB  CO3[AHMS  TONMMEPHBIX  KOMIO3HLMOHHBIX
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KOMITO3HUITHOHHBIX mMaTtepuaiioB (ITIKM) ¢ ymydImmeHHBIM KOMIDIEKCOM (DHU3HKO-
MaTepuaaoB XMMHYECKHX CBOWCTB. B pesympraTe wu3ydeHHs Kypca
MarvucTpaHT J0JKEH 3HaTh OCHOBHBIE (PH3NKO-MEXaHUYECKHUE
CBOMCTBA IIOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEpHAJIOB;
MPUHLMIB  CO3JaHMsl HOBBIX HamoysHeHHBIX IIKM ¢
KOMIUIEKCOM IICHHBIX CBOWCTB; OCHOBHBIE TEXHOJIOTHH
noyuennst [IKM; ymers BBIOMpaTh pa3nuyHble (DaKTOPEI,
MPUBOASIINE K YIYUIICHHIO KoMIuiekca cBoicTB [TKM.

2 [ComoreHHBIH KaTann3 JucnmiuinHa — mpeaHa3HaueHa — Ha - mpuoOpereHme] 5 \% \Y
MarucTpaHTaMH CHCTEMATHUECKUX 3HAHUHM O KaTaln3aTopax
M KaTQINTHYECKUX METOJaX CHHTE3a, IPHMEHIEMBIX B
OpTaHWYECKOM CHHTE3¢, 00 OCHOBaXx oOmeld Teopuu
MEXaHN3MOB KAaTAINTHYECKUX PEAKIUH, 00 OCOOEHHOCTSX
MPOTEKAHUS  TOMOTEHHBIX  KaTaJIUTMYECKHX  PEaKIHi,
KaTaJIn3UpyeMble MeTaJUIOKOMIUIeKcaMu. PaccmarpuBarorcs
OCHOBHBIE TPOOJIEMbl HPUMEHEHHUS! METAITIOKOMIUIEKCHOTO
TOMOTEHHOTO KaTajiu3a B TEXHOJOTMYECKHX IIpoleccax B
MIPOMBIIIJICHHOM M TOHKOM OPraHWYeCKOM CHHTE3€, BIUSHHE
[PEaKIIMOHHOM CpeApl Ha CBOMCTBa KaTalU3aTOPOB |
KWHETHKY TIpoIiecca.

YcBOGHHME JaHHOTO Kypca CIIOCOOCTBYET —TIIyOOKOMY]
MOHMMAHHWIO MarkuCTpaHTaMH MEXaHHW3MOB  Ba)KHEHIINX
MPOMBIIUICHHBIX ~ PEaKLUH, OCHOBHBIX  OCOOEHHOCTEH
TOMOTEHHBIX  METANIOKOMIUIEKCHBIX  KaTaJlli3aTOpOB |

OTJIMYKME TOMOIEHHOI'O KaTallh3a OT TEeTepOTeHHOTO
KaTaan3a.
3 [Pacuer u B paMKax Kypca paccMOTpEHBI METOAMKH| 5 \Y Vv
MOICTUPOBAHHE TEXHOJIOTHYECKOTO pacyeTa U OCHOBBI KOHCTPYHPOBAHHS
MacCOOOMEHHBIX armapaToB MacCOOOMEHHBIX MIPOIIECCOB, JTarOIIHeE]
HpOHeCCOB nu BO3MOXHOCTbH yCBOI/ITB OCHOBHBEIC IO AXO bl K
ATIIIapaToB MOJICTUPOBAHHIO MacCOOOMEHHBIX MIPOIIECCOB C
MCIIOJIb30BAHUEM MaTeMaTHYECKHX MojielieH,

MOJICIUPYIOIIMX CHCTEM M COBPEMEHHBIX IPHUKJIAJIHBIX
nporpamM. BynyT chopMupoBaHBl YMEHUsI M NPaKTUYECKHUE
HaBBIKH, MO3BOJISIOIINE ONPEAEIATh OCHOBHBIE IapaMeTpbl
TEXHOJIOTHYECKOT0  peXHMa M OCHOBHBIE  pa3Mepsl
AmnmapaToB, a TAKKE CO3/4aBaTh MOJEIH MacCOOOMEHHBIX
MPOLIECCOB JUTS PELICHHSI 33a4 PACUETHO-TEXHOJIOTHUECKOTO

@ KazsHUTY 703-05 ObpazoBarenbHas mporpaMma



HAO «KA3AXCKNI HAITMOHAJIbHBIN NCCJIEJOBATEJIBCKUIM TEXHUYECKU YHUBEPCUTET
umenu K.U. CATITAEBA»

NPOCKTUPOBAHUSL.
4 [Mounsle x)xuakoct, | B xome kypca yaeneHO BHUIMaHHE H3YICHUIO OCOOCHHOCTH 5
METOJIBI X CUHTE3a U [CTPYKTYPHI HOHHBIX JKUIKOCTEH, OOBSCHSIOMNE UX
WX TIPUMEHEHUS cBOeoOpa3Hble (PU3MKO-XMMUYECKHE CBOMCTBA, YTO

O6YCJ'IOBI/IJ'IO HUX MCPCHEKTUBHOCTD B pa3JIMYHBIX o0JacTax
MPUMCHCHUA U CO3JaHNEC SKOJIOTMYCCKU U SKOHOMUYECCKHU
MPUEMIIUMBIX TEXHOJIOTUH Ha UX OCHOBE; pacCMOTPCHLI
METOABI CHHTE3a HOHHBIX )KHZ[KOCTeﬁl peaknus oOMeHa ¢
MCIIOJIb30BAaHUCM I'aJIOTCHCOACPIKAIINX CO@,I[PIHGHPIﬁ,
[PCaKIUA KBAaTCPHU3ALlUH, peaKI_[I/IOHHHﬁ 0o0MeH Ha
MOHOOOMEHHBIX CMOJIaX.

5 [[Monmumepst Kypc nocssimeH n3y4eHnio BO3EHCTBHS MTOJUMEPOB Ha 5
MEIUIINTHCKOTO OpTaHU3M 4YesioBeKa. PaccMOTpeHBI IPONCXOXKICHNE U
Ha3HAYCHUS OMAaCHOCTbH [ 3/J0POBbs HU3KOMOJIEKYJIIPHBIX COeAMHEHUI],

MUTPUPYIOIIUX U3 MOJUMEPOB; IMOJUMEPHI M CTATUYECKas
PDJICKTPpU3ALHA; TOKCUKOJIOTHSA TOJIUMEPHBIX MaTCpHUAJIOB.
/Tana Memuko-Ouosiornyeckas XapakTepuCTHKa BAXKHEUIITHX
MOJIMMEPHBIX MaTEPUAIOB: OMOCOBMECTUMOCTb,
(hyHKIIMOHATLHOCTD, XUMHUYECKUN COCTaB,
TEeMOCOBMECTHMOCTD, IIATOTOKCHYHOCTH. [IprMeHeHHe
MOJIMMEPHBIX MaTepPHajIOB IPH JICYCHUH YEIIOBEKA.
[TommMepHBIE MaTepUATBl BBOJUMEIC B OPTaHU3M: TIPOTE3HI,
TIOMOBI, ICKYCCTBEHHBIE OPTaHBI, TIOJIMMEPHEIC
MMIUTAHTATHL. [loMrMepHBIe IIOBHBIE U TIEPEBA30YHBIC
MaTCpHrabl. HOHI/IMepHBIe MEOUITMHCKHE KIICH. HOJ’[I/IMepHBIe
M1a3MO- U KPOBE3aMEHUTEIH, IE3NHTOKHUCKATOPHI,
I/IHTep(I)epOHOFGHBI, AHTUOTHI, JICKAPCTBCHHBIC ITPEIapaThl,
M3rOTOBJICHHBIE HA OCHOBE MONMMMepoB. OCHOBBI [T Ma3el u
CYIIIIO3UTOPUECB. PaCTBOpI/ITeJ'II/I HMHBCKITMOHHBIX
mexapcTBeHHBIX (hopM, adpo3osei, kamneas. Hamomautenu
(pazbaBuTenn) TaOJICTOK, TPAHYI U MO, CBI3BIBAOIINC
BEIIECTBA JUIS TaOJICTOK, IPaHYJ U HILTIONb. 3allUTHBIE
000II0YKH TS TAOJIETOK, TPaHyJI, MAITIOIb, KAy H

CYIIO3UTOPUEB.

6 [XuMus npupoaHBIX Lenp MUCHUIIIMHBL - N3yYEHUE CTPYKTYPHI, XUMHUUECKHX| 5 \%
COEIMHEHUH MpeBpallieHuid  MPUPOAHBIX OPraHMUYECKUX COEAUHEHMH,
KOTOPBIE SIBJIIIOTCS. OCHOBHBIMM KOMIOHEHTaMHU KJIETOK
LI(HBBIX OpraHm3MoB;  (OPMHPOBaHHE Y MAaruCTPAHTOB
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BHAHWI M YMEHHWH, MO3BOJIAIOIIUX IUIAHUPOBATh CHHTE3BI
Pa3sNIMYHBIX  KJIACCOB  MNPHUPOJAHBIX  COCOUHEHHUH  H
[TPOrHO3UPOBATh Ux BO3MOXKHYIO OMOJIOTHYECKYIO
AKTUBHOCTb. PacCMOTpPEHBI KIIIOUEBBIE POJIA aMUHOKHCIIOT,
MEeNnTHIOB W OCNKOB, HYKJICO3UIOB, HYKICOTHIOB H
HYKJIEWHOBBIX KHCJIOT B (DYHKIIMOHUPOBAHUH JKHBOH KIIETKH;
OCHOBHBbIE ~ OHoyorMyeckne  (QYHKIMM  aMHHOKHCIIOT,
MENTHI0OB M OCNKOB, HYKJICO3WAOB, HYKICOTHAOB H
HYKIEMHOBBIX  KHCIIOT. VYcTraHOBNIEHA ~ B3aUMOCBS3b
[pa3IMIHBIX ypOBHeEH CTPYKTYpHOH OpraHu3anuy]
AMHHOKHCIIOT, TIENTHIOB W  OENKOB, HYKJICO3UIOB,
HYKIIEOTUI0B U HYKIEHHOBBIX  KHUCIIOT c nX|
OMOXMMUYECKMMH W OHOJOTMYECKHMMH  CBOWCTBaMH.
[IpencraBineHbl aKkTyalbHbIE HAIIPABJICHUS COBPEMEHHOM
XUMUM PUPOIHBIX COCIUHEHUN.

7 |DATA Science B pamkax w3yuyenms gucummimeel Data  Sciencel 5
0Oydarolrecss OCBanBalOT TEOPETHYECKUE M NPAKTUUECKHE
BHAHUS, TPUOOPETAIOT YMEHHS M HaBBIKM B 00JIAaCTH MOUCKA,
KPUTHYECKOTO aHalu3a W CHHTe3a HWHpOpMaluu ¢
MCIIONB30BAaHMEM  sI3bIKa  mporpamMMmupoBanus  Python.
/lucouiuimHa 1aeT 3HaHUS O BO3MOXKHOCTSIX COBPEMEHHBIX
MH(QOPMAMOHHBIX CHCTEMaxX B pa3JIMYHBIX IPEIMETHBIX
o0acTaX W CPOpPMHPOBATH HABBHIKM PabOTHI C HanOOiee
pactpoCTpaHEHHBIMH TIPHUKIAJIHBIMA TPOTpaMMaMH, 3HAHHS
00 MHTEIUIEKTYalbHBIX HHPOpMannoHHBIX cucteMax (MUC),
o ctpyktype MMC, KOMIIOHEHTax W BHJAX, O JOTHYECKOM

MpOrpaMMHUPOBAHNH.

8 [Promormueckue lenr wu3ydeHus Kypca - 0030p W aHajdW3 OCHOBHBIX| 5
ACTICKTBI IIPOU3BOACTB PKOJIOTHUICCKUX HpO6HeM, CBA3aHHBIX C IIPOU3BOACTBOM
OpraHUYECKUX OpraHMYecKUX BellecTB. B paMkax Kypca pacCMOTPEHBI
BEILIECTB OCHOBHBIC ~ CITOCOOBI KOHTPOJII M CHIDKCHUS  YPOBHS

PKoJOrMueckor omnacHocTd. [IpeacraBieHsl MNPOU3BOACTBA
[YTJIEBOJOPOJHBIX CUCTEM C YIYUIIEHHBIMH SKOJIOTMYECKUMHU
XapaKTepUCTHKAMH, TEXHOJIOTUYECKHE IIPOLECCH]]
MepepabOTKU  YIIICBOJOPOJHBIX — CHCTEM,  YIYYIIAIOIIHE
PKOJIOTUYECKHE KauecTBa OCH3MHOB. YCBOCHHUC IaHHOTO
Kypca  TO3BOJNSIET  DACIIMPHUTh  NPEACTaBICHHS 00
0COOCHHOCTSIX  TEXHOJOTHH, ONACHOCTH M PHCKH B
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nporeccax OpraHMYecKoro n He TeXMMUYECKOTo CHHTE3a.

9 |ABToMaTu3ays u Wzyuenne MeTonOB MOCTPOCHUS I(PPEKTHBHBIX CHCTEM| O
CHCTEM YIIPaBICHHUS [ABTOMAaTHUECKOTO ¥ aBTOMATU3HPOBAHHOIO YIPABICHUS
OpraHUYECKUX TEXHOJIOTHUECKUMH  ITIpolleccaMM, C  HCIIOJNb30BaHHEM
[TPOU3BOJCTB MporpaMMHo-anmapaTHeix koMiiekcoB SCADA. OcHoBHOH

Banaueit SIBIICTCA nprodpeTeHue MarucTpaHToOM

npodecCHOHANBHBIX HABBIKOB IPH  MOCTPOEHHS CHCTEM
ABTOMATHYECKOTO M aBTOMAaTH3MPOBAHHOTO YIPABICHUS H
CpeACTBaMH, HEOOXOIMMBIMH JUISl X PEATH3ALMH, OCBOHUTH
n  myunts  npuHOunel  paboter  SCADA-cuctewm,
KOHTPOJUIEPOB M HCTIOJHHUTEIBHBIX YCTPOHCTB, pabOTAIOIINX
non ynpasieHueM SCADA-cucrem.

10 |[MccnenoBaTtenbekas IIpn  mpoxoXkIeHWM  HCCIIENOBATENBCKOM  IpakTukw| 4 \%
MpaKTHKa MarucTpaHThl 3HAKOMSTCS C HOBEHMIINMM TEOPETHYECKHMH,
METOAOIOTHYECKUMU U TEXHOJIOTHYECKUMH JOCTHXEHHUAMU
OTEYECTBEHHON U 3apyO0ekHOW HayKH, COBPEMEHHBIMU
MeTOollaMHM  HAy4YHBIX  HCCIEJOBaHMW, 00paboTku |
MHTEPIPETANH SKCIEPUMEHTAIBHBIX JaHHBIX. [Ipu 3TOM

MaruCTpaHThI, BBITIOJIHAA OKCIICPUMEHTAJIbHBIC
MCCJIICAOBAHUA II0 TEMC MaFHCTepCKOﬁ Aucceprangmu €
MCIIOJIb30BAHHUEM COBPEMCHHBIX HHCTPYMCHTAJIbHBIX]

MCTOAOB UM  BBIYHUCIMTCIIBHBIX CPCACTB, Y4YaTCd HECTH
OTBETCTBCHHOCTL 3a Kad€CTBO HCCJ’ICI[OB&HI/Iﬁ U HAaYYHYIO|

ITOCTOBEPHOCTH MOJTYYEeHHBIX Pe3yNbTaTOoB,
npodeccnoHambHO 0pOpPMIISITH, MIPEICTaBISATh u
MTOKJIaAbIBAThH PE3YyIbTAThI HaYy4YHO-HUCCICI0BATCIILCKUX
paboT.
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5. YueOHblii u1aH 00pa3oBaTe/JIbHOM POTrPaMMbI
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6. JlonmosiHuTE IbHBIE 00pa3oBaTebHbIe Mporpammbl (Minor)
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JOMOJTHHUTEJIbHBIX
0o0pa3oBaTebHbIX

nporpamm (Minor) ¢
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ceMecTphbl 00y4eHust
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