MMHUCTEPCTBO OBPA30OBAHHS 1 HAYKU CAMAPCKOM OBJIACTH
T'OCYJIAPCTBEHHOE ABTOHOMHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEKJIEHUE CAMAPCKOM OBJIACTH

«HOBOKYUBBIIIEBCKUN HE@ TEXUMUUYECKHUN TEXHUKYM»

[ loanucan YTBEPXIEHO
umdpposom
nognncbio. n
PHKa3 JUPCKTOpa
B”Cyﬁj‘;;ﬁﬂe“ '2 TAIIOY CO «HHXT»
: Ot 03.06.2024r. Ne 94-y

ABNAKOCb aBTOPOM

l \ 9TOro JOKYMeHTa
Hata: 2024.06.03

12:39:48+04'00'

PABOYAS ITPOI'PAMMA IMTPOPECCHUOHAJIBHOI'O MOJAYJIA

IIM.02 BEAEHUE TEXHOJIOI'MYECKOI'O ITPOOECCA HA
YCTAHOBKAX | u || KATET'OPUHA

18.02.09 IlepepaboTka HepTH U raza

npogunp 00yuenusa: €CTECTBEHHOHAYYHbIN

HogBokyii0ObimeBck, 2024r.



PACCMOTPEHO HA 3ACEJAHUHA
[IpenMeTHO-IIMKJIOBOM KOMHUCCHUH
O06meo0Opa3oBaTeIbHBIX AUCIUILTAH
[Ipencenarens T.I1. Kounera

[Tpuxa3 NeQ9 ot 21.05.2024r.

OJOBPEHO
Meroaguctom JI.A.Illunmmiiosa

COI'JIACOBAHO
Crapumit metoguct HHXT

O. . lllenkora



Pabouas  mporpamma  mpodeccuonampHoro  moxayias  I[IM.02  Benenue
TEXHOJIOTUYECKOro Tmpoliecca Ha ycraHoBkax | u Il karteropuii paspaborana Ha
ocHoBe DenepalibHOrO TOCYAAPCTBEHHOrO0 00pa3oBaTeNbHOIO CTaHAapTa II0
cnerransHoctu 18.02.09 ITlepepaboTtka HedpTu W rasza, yTBEpKIECHHOTO MPUKA30M

MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot 17.11.2020 1, No
646

Pazpabotuuk: npenogasarens [AIIOY CO «HHXT» JI.H. KaguukoBa



COJIEP)KAHME

1. MACHIOPT TPOTPAMMBI ITPO®ECCHOHAJTBHOTO MOTYJISI
2. CTPYKTYPA M COJEP)KAHUE TPO®ECCUOHAJIBLHOTO MOJYJIS
3. YCJOBMUSI PEAJIM3ALIMY ITPOTPAMMBI IIPO®ECCHOHAJBHOTO
MOJY.JIS

4. KOHTPOJb 1 OLIEHKA PE3YJILTATOB OCBOEHUSI
MPOPECCUOHAJLHOTO MOJY.JISA

5. ®OC MPO®ECCUOHAJILHOTO MOJIYJIS



1. OBIIAS XAPAKTEPUCTUKA IPUMEPHOM ITPOT'PAMMBI
IMPODPECCHUOHAJIBHOI'O MOAYJIA IIM.02 BEAEHUE _
TEXHOJIOI'MYECKOI'O TIPOIIECCA HA YCTAHOBKAX | 1 || KATEI'OPUUA

1.1006aacTh NpUMEHEHHUS POrPaAMMBI

[Iporpamma mpodeccnoHaIbHOTO MOIYJsi - ABISAETCS YacTbl0  OCHOBHOM
npodeccruonansHOi  00pa3oBaTebHOM TmporpamMmbl B cooTBercTBUH ¢ DI'OC mo
crennanbHOCTH CIIO 18.02.09 Ilepepabdorka HedTH M raza (6a30BOM MOJATOTOBKH) B
YacTH OCBOCHUS OCHOBHOIO BHAAa mpodeccuoHaabHoi AesreasHoctu (BIIA): MK
02.01 Beaenue TeXHOIOTHUECKOTO Mpoliecca Ha yctaHoBKax | u |l kareropuit

COOTBETCTBYIOLIUX NpodeccuonanbHbIX KoMmnerenuui (I1K):

[IK 2.1. KoHTpoaupoBaTb W peryJMpoBaTh TEXHOJOIMYECKUI pEXUM C
MCIIOJIb30BaHUEM CPEJICTB ABTOMATHU3AlMU U PE3YIbTaTOB AHAIN30B.

[1K 2.2. KOHTpOoIHpOBaTh KA4€CTBO CHIPbS, ITOTYyYaEMbIX ITPOITYKTOB.

[IK 2.3. KOoHTpoJIMpOBaTh Pacxojl ChIpbs, MPOAYKIIMH, PEAreHTOB, KaTaJIM3aTOPOB,
TOIUIMBHO-3HEPT€TUYECKUX PECYPCOB.

Pabouas mporpamMma mpoeccuOHaJIBHOTO MOJIYJISI MOXET ObITh HCIOJb30BaHA B
JIOTIOJIHUTEIBHOM MNPO(PECCHOHATBHOM 00pa30BaHUU M NPO(ECCUOHATBHOW MOArOTOBKE
pabOTHUKOB B 00J1acTH TepepadOTKM HE(PTHU U raza MpU HAJIUYUU CPeHEro (TMOJHOTO)
oOmrero oopaszoBanusi. OnbIT pabOTHI HE TpEOyeETCS.

1.2 Meam wu 3agaun  NpPodecCHOHAIBLHOTO MOAYJSA - TpeOOBaHUS K
pe3yJIbTaTaM OCBOEHHMS MOIYJISA:

C wuenplo OBIANECHHS YKA3aHHBIM BHUAOM MNpPO(EeCCHOHATBHOU NESITeIbHOCTU U
COOTBETCTBYIOIIMMHU MPOPECCUOHAIBHBIMUA KOMIETEHUUSAMU OOyYaroUIMiicss B XOJe
OCBOEHHMS MPO(HECCUOHATBHOTO MOTYJISI TOJIKEH:

NMeTh NPAKTHYEeCKUH ONbIT:

- IOATOTOBKH UCXOJTHOTO ChIpbs U MaTepuajoB K padboTe;

- KOHTPOJSL W PETYJUPOBAHUS TEXHOJIOTMYECKOrO0 pEeXHMa C HCIOJIb30BAHUEM
CPEJCTB aBTOMATU3ALIMU U PE3yJIbTaTOB aHAIN3A,

- KOHTpOJII KadyecTBa ChIPbsi, MaTepUasoB, MPOJIYKTa, TOILTMBHO-3HEPTrEeTUYECKUX
pecypcos;

- KOHTpPOJSI pacxofa ChIpbs, MaTEpUajoB, MPOAYKTA, TOIIMBHOE YHEPTETUUYECKUX
pecypcos;

- 110 pacyeTy TEXHUKO-DKOHOMUYECKHUX MOKa3aTeIe TEXHOJIOTHUECKOTO TPOIEcca;

- BBITIOJTHEHUS TIPABUJI TI0 OXPAaHE TPYa, IPOMBIIIJICHHON U 9KOJOTHYECKON

0e30IacHOCTH;

- aHanmW3a MpUYMH Opaka, pa3paboTKe MEPONPHATHA MO0 MX MPEAyNPeKACHUIO U
yCTPaHEHHUIO;

- yCKa ¥ OCTAHOBKHU OOBEKTA MPH JIFOOBIX YCIOBHSIX.

yMeThb:

- olecneunBaTh COOJIIOJIGHUE MapaMeTpOB TEXHOJOTMUYECKOro Ipolecca U HX
peryJiupoBaHHue B COOTBETCTBUE C PErJIaMEHTOM MTPOU3BO/ICTBA;

- OCYIIECTBISTh OMNEPATUBHBIM KOHTPOJb 3a OOecleyeHHeM MaTepuaibHbIMU U
HEPTEeTUYECKUMU PECYpPCaMu;



- OKCIUTyaTUPOBaTh 00OPYAOBaHHE U KOMMYHHUKAIIMU IPOU3BOICTBEHHOTO OOBEKTA;

- OCYLIECTBJISITh KOHTPOJIb 33 OOpa3yIoLMMUCS TpPHU TPOU3BOJACTBE MPOIYKIUU
OTXOJaMH, CTOYHBIMHM BOJIaMH, BbIOpOcaMHU B aTrmocepy, METOJaMU YTWIM3ALUU U
nepepadboTKy;

- OCYUIECTBJISATH BBINOJTHEHUS TPeOOBAHMM OXpaHbl TpyAd, MNPOMBIIUICHHON |
okKapHOU 0€30MacCHOCTH MPH IKCILTyaTalluK MPOU3BOJACTBEHHOTO OOBEKTa;

- OLICHUBATh COCTOSTHUE TEXHHUKU 0€30MacHOCTH, FKOJOTHHM OKPYKAroLIeH Cpellbl Ha
IPOU3BOICTBEHHOM OOBEKTE;

-  aHAJIM3UPOBATH MPUYMHBI HAPYUIEHUS] TEXHOJOTMYECKOro Ipolecca Hu
pa3padaThIBaTh MEPHI IO UX MPETYyNPEKICHUIO U TUKBUIAIINH;

- MPOU3BOAUTH HEOOXOIMMbIE MATEPUAIIBHBIE U TEXHOJIOTUUECKUE PACUETHI;

- pacCUUTHIBATh TEXHUKO-IKOHOMHUYECKHE MMOKA3aTeJId TEXHOJIOTHYECKOT0 MPoliecca;

- HUCTOJB30BaTh MH(POPMALMOHHBIE TEXHOJIOTHH I PEHIeHUs MpodhecCuOHATbHBIX
3ajad;

- KOHTPOJIMPOBATH KAUYECTBO CHIPbA, MOIY(HaOpPUKaTOB U TOTOBOM MPOAYKITUY;

- aHAJIM3UpOBaTh MPUYMHBI Opaka, pa3padaTbiBaTh MEPOIPHUATHUS IO HX
NpEAYNPEKICHHIO;

- HUCIOJB30BaTh  HOPMATUBHYKD U TEXHUYECKYHD  JTOKYMEHTalMIO B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

3HATH:

- KJIaccU(UKAIMIO OCHOBHBIX ITPOILIECCOB, MPUMEHSIEMBIX IIpU IepepadoTKe

He(TU 1 HEPTENPOAYKTOB;

- OCHOBHbBIE€ 3aKOHOMEPHOCTHU MPOIECCOB;
- (PUBUKO-XMMHUYECKUE CBOWCTBA KOMIIOHEHTOB ChIPbsi, MaT€pPUAJIOB, TOTOBOIO

MPOJYKTa;

- YCTPOMCTBO Y MPUHIIMI ICHUCTBUS 000PYI0BaHHUS;

- TpeOOBaHUs, MPEIBSABISIEMBIE K ChIPbIO, MATEPUATIOM M TOTOBOW MTPOTYKIINU;

- XapaKTEePUCTUKY TPyOOIPOBOIOB U TPYOOTIPOBOAHON apMaTyphI;

- B3aMMOCBSI3b IAPAMETPOB TEXHOJOTMYECKOIO0 Mpollecca U BIUSHHUE UX Ha

Ka4eCTBO M KOJIMYECTBO MPOAYKTA;

- TpaBWIa KOHTPOJII U PEryJHpPOBAHUS PErIAMEHTUPOBAHHBIX 3HAYEHUU
napaMeTpoB TEXHOJIOTHYECKOT0 Mpollecca;

- TOpUMEHSAEMbIE CpPEICTBA aBTOMATH3allMM, KOHTYpbl KOHTPOJS U
peryJIMpoBaHUs TapaMeTPOB TEXHOJIOTUUYECKOTO MPOoIiecca;

- CUCTEMY NPOTHUBOABAPUMHOMN 3AIUTHI, MPUMEHAEMON HAa MPOU3BOJICTBEHHOM
00BEKTE;

- TUIAYHBIE HAPYUIEHUS TEXHOJIOIMYECKOTO PEXHMa, MPUYUHBI, CIIOCOOBI

NpeayNPEKICHUS HApYIICHU;

- TEXHUYECKYIO XapaKTEPUCTUKY 00OPY0BAHMSI M TMPABUIIA DKCILTyaTallHH,
- MpaBuUjia BBHINOJHEHHUS YEpPTEKa TEXHOJIOTUYECKOW CXEMbl, COBMEILIEHHOU C

(GyHKIIMOHATLHOM CXEMOM aBTOMAaTH3aIINY;

- TpaBWJIa BBHITIOJIHEHUS COOPOYHOTO uepTeka ammapara, NPUMEHSIEMOTO Ha

MIPOU3BOICTBEHHOM O0BEKTE;

- BUJIBI OpaKa, MPUYMHBI €T0 TOSBIICHUS U CITOCOOBI YCTPAaHEHUS;
- BO3MOJKHBIE OITACHbIE U BpeAHbIEe (DAKTOPHI U CPECTBA 3AILUTHI;
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- MpaBUJia U HOPMBI OXPaHbl TPyAa, TEXHUKA OE30MaCHOCTH, MPOMBIIIICHHON
CaHUTApUH U MPOTUBOMOKAPHOM 3aIUTHI, FKOJIOTMUECKOU 0€30MaCHOCTH;

- TpeOOBaHUS, TPEIBSABIAEMbIE K ChIPblO, ModydabpukaraM U TOTOBOU
MPOIYKIKU B COOTBETCTBUU C HOPMATUBHOM JJOKYMEHTAIUEH;

- OCHOBHBIE BHJIbI JIOKyMEHTAlldd 1O OpraHu3allud U  BEACHUIO

TCXHOJOIHYCCKOTIO IIPOIECCCa Ha YCTAHOBKE;

- IOPAJIOK COCTaBJICHUS U 0()OPMIICHUS TEXHOJIOTUUECKOUN IOKYMEHTAIIUH;
- METOJbl KOHTPOJIsSl, OOECIEUUBAIONINE BBIMYCK MPOJYKIIMU BBICOKOTO

Ka4dycCTBa.

yMeTh:

- OCYILECTBIIATh TEXHUYECKOE OOCITYKUBAHUE CPEJCTB U3MEPEHHUSI, KOHTPOJIS U

peryaupoBaHus;

- KOHTPOJUPOBATh UCIIPABHOCTD allllapaTyPbI;
- HCIIOJIb30BAaThb HpI/I60pI>I HJII KOHTPOJIA KauCCTBa ChIPbA, IMMPOMCIKYTOYHLIX H

KOHCYHBIX IMPOAYKTOB.
3HATh.

- COBPEMEHHBIE CPEJICTBA U3MEPEHHUSI, KOHTPOJIA U PETYIUPOBAHUS.

- TECT-METO/IbI JJI SKCIPECC-KOHTPOJIIS

- KOHTPOJIMPYEMBIE IMapaMeTpbl KAUeCTBa BEIIECTB U X HOPMBbI

- NPUHLMIHAIBHBIE TEXHOJOTHMYECKHE CXEeMbl He]TenepepadaThIBatOIINX
NPEANPUATANA PETUOHA

Pe3ynbraToM OCBOEHMS MPOrpaMMbl MNPOPECCUOHAIBHOIO MOJIYJIA SIBISETCS
oBjaZicHue oOyuaromumucs npodeccuoHabHbIMU U 001mKUMH (OK) KoMIeTeHIUSIMU:

[1IK 2.1. KoHTponupoBaTh U pEryIupoBaTh TEXHOJIOTUYECKUI PEKUM C

HCIIOJIB30BAHHUCM CPCACTB aBTOMATHU3allU K PC3YyJIbTATOB aHAJIN30B.

[1K 2.2. KOHTpoIHpOBaTh KA4E€CTBO ChIPBS, MTOTYy4YaeMbIX ITPOIYKTOB.
[1K 2.3. KoHTpoiIHpOBaTh pacxo ChIpbsi, NPOIYKIINH, PEareHTOB,

KaTaJru3aTOPOB, TOIJIMBHO-IHEPTETUUECKUX PECYPCOB.

Koa OO0ume KOMIIETEH MU

OK 01 Bb16upath ciocoObl peiieHus 3aia4d MpoPecCuOHATbHON AESITEIbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 Ocy1ecTBIATh MOUCK, aHATIU3 U UHTEPHPETALNIO HHPOPMALINH,
HEO0OXOIMMOM JIJIs1 BBITIOTHEHUS 3a7a4 NpodeccuoHanbHOM

OK 03 [[manupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOJPECCHOHAIBHOE U
JTMYHOCTHOE PAa3BUTHE

OK 04 PaboTaTh B KOJUIEKTHBE U KOMaHAe, 3PPEKTUBHO B3aUMOIEHCTBOBATH C

KOJIJICTaMH, PYKOBOJACTBOM, KIMCHTAMHU.

OK 07 ConelicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEN CPEMBL,
pecypcocoepexxkennto, 3pPEeKTUBHO ACHCTBOBATH B YPE3BbIUYANHBIX




OK 09 M cnonb30BaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B TPOPECCUOHATILHON
e TeTbHOCTH.

1.3KoJyim4ecTBO 4acoB, 0OTBOJAMMOE HA OCBOEHHE MPO(eCcCHOHATIBLHOT0 MOAYJIs

BCcero — 662 yaca, B TOM 4HCIIE:

MaKCHUMaJbHOU yueOHON Harpy3ku oOyuatoierocs: — 310 gaca, Bkioyast:
00s13aTeIbHON ayTUTOPHON yueOHOM Harpy3ku odydaromierocs - 122 vacos;
nabopartopHo-nipakTuueckue padorsl — 140 yacos;

KypcoBoe npoekTupoBanue — 40 4acos;

caMOCTOSITeIbHOM paboThl oOyuarorierocs — 14 4acos;

KOHCYJIbTAIIMM — 2 Yaca;

Hrorosas arrecranus B popMme sk3aMeHa — 6 4acoB;

yueOHOM npakTuku — 144 qacos;

POU3BOICTBEHHOM npakThku — 180 yacos;

AK3aMEH M0 MOYJ0 — 14 yacos.



2 CTPYKTYPA U COAEP KAHUE NPOPECCUOHAJBHOI'O MOAYJIA

2.1 TemaTn4yeckuii JIaH NpodeccHOHAJIBLHOT0 MOLYJIsI

Kosnu4yecTBo ayMTOPHBIX aCOB NIPH - IIpakTnka
0uHoii Gpopme oGyuenns g
O0s3aTenbHAsl ayIUTOPHASA YueOHas E YueOnas, | IIpousBoacreennas
Bcero arpy3ka o0yyarpouieroc = 2 aco 0 npo 10
Poa! HaumenoBanus ‘[aC(l;B Camoctos marhy Fe—— = E o e cn(crel nl;?m?lz:Tn)
npodeccuoH S (axc eJbHas aﬁl:) T:.o B T.4., s = c:» " 4ACOB ’
AJbHBIX P ' y4eOHas Jrabopatopu KypcoBa = £ 3
npogeccuoHATbHOTO yuebnas aGora T ple z F 2
KOMIIETCHI MOIYJIsT HazpysKa u P i copeTHHeck padoThI 1 i = e
., 4acoB UX 3aHATHI, pab6ora S 2
" npakmuxi,) NpaKTHYeC = %
4acoB (npoekT) o
KHe E
3aHATHSA ' =%
> 4acoB =
4acoB
1 2 3 4 5 6 7 8 9 10
IIK 2.1 Paznen 1. Xumusa u
MK 2.2 TEXHOJIOTUS He()TH U 153 83 70
rasza
IIK 2.3 Pazgea II. Benenue
TEXHOJIOTHYECKOTO
109 39 70
IpoIiecca Ha yCTaHOBKaX
I u Il Tuma
K
ypcoBoe 40 40
NPOEeKTHPOBAHUE
CamocrosiTejibHAs 14 14
pa6ora
JK3aMeH 8 2 6
YueOHasi npaKkTHKA 144 144
IIpousBoacTBeHHAast
npakTuka (mno 180 180
npopuI
CNEeNHAJTbHOCTH),
JK3aMeH 0 MOYJII0 14 8 6
Bcero: 662 14 122 140 40 10 12 144 180




2.2 Conep:xkanue o0ydeHusi mo npodeccuonaabuomy moay.awo (ITM)

HaumeHnoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble pad0ThI M IPaKTHYecKue 3auaTus, | Nen/m | O0bem
pa3aeJioB CaMOCTOSITe/IbHASL padoTa o0yuauuxcs, KypcoBasi padot (IpoeKT) (eciu npedycmompeH 4acoB
npogeccuoHaATbHOT0 bl)
moayJs (ITM),
MEKIUCHUTITHHAPHBIX
kypcoB (M/IK) u Tem
1 2 3
Pa3znen 1. Xumusi u TexHoJiorust HegTu U rasza 153
Tema 1.1 Xumnueckuii |Copep:xanue 9
cocTaB HedTH U 1 |BBeneHue: Teopus MPOUCXOXKIACHUS HE(DTH, TOUCK U pa3Besika HEPTH, T100bYa HEPTH,
He(PTEeNPOAYKTOB a3BUTHE He(DTIHON MPOMBINUIEHHOCTH B Poccun.
2 |XuMHU4YeCKHii U YIjIeBOJOPOIHBII cOCTAB He(pTH: IIIaBHBIE SJIEMEHTHI U COACpKAHHE
X HEPTH, COACPKaHUE CEPBl M METAJUIOB, XUMHUECKUI COCTaB HU3KOMOJIECKYJIISIPHOW U
BBICOKOMOJICKYJISIPHOM 4acTH He)TH, TPYNIIOBOM YIIIEBOAOPOIHBIN COCTaB He(PTH.
3 [[lapadunoBbIe YrjieBoaA0poabl (AJKaHbI): CTPYKTYpHas popMyJia allkaHOB,
pacnpeneneHne  napaUHOBBIX — YIJIEBOJOPONOB MO  (pakuusv, (U3HYECKUE,
XMMHUYECKHE CBOMCTBA U CO/IepKaHNe B HE(hTU Ta3000pa3HbIX, KHUIKHX U TBEPABIX
napaUHOBBIX YIJIEBOIOPOAOB
4 HadrenoBbie  yrieBoaopoabl  (MMKJI0AJIKAHBI):  CTPYKTypHas  (opmyiia,
FOMOJIOTUYECKHH psJl U CTpOoeHHE HaPTEeHOB(BIX YIIIEBOJOPOAOB, (PU3UUECKHE,
XMMHYECKHE CBOMCTBA U cofiep kaHne B He(hTH HAPTEHOBBIX YTIEBOIOPOIOB.
5 |ApomaTHyecKHe YIJ1eBOAOPOIAbI: CTPYKTYpHast popMysia, TOMOJIOTHUECKUHA P U
CTpPOEHHE aPOMATUYECKUX YTIIEBOIOPOAOB, (PU3HUECKHE, XUMUYECKUE CBOWCTBA U
coJiepaHue B He)TH apOMaTHYECKUX YTIEBOIOPOIOB.
6 [erepoaToMHble coelMHeHUs] HeQTH: KHUCIOPOJIOCOAEPXKAIIME COEIUHEHUS,
CepocoJiepKalllie€  COEIMHEHUs, a30TOCOJEp)KalllMe  COEAMHEHMsS,  CMOJUCTO-
acQaibTeHOBbIE COEAMHEHUS, METAJIIOCOAePKAIIUE COSTUHEHMUS.
7 |@pakIUOHHBIH COCTAB He(PTU: TIOHITHE O TEMIIEPATyPe KUIICHHUS, IEPETOHKAa HEPTH U
He(TENPOAYKTOB, OCHOBHBIE METO/Ibl OIIPEIeNIeHUsI (PpaKIIMOHHOTO cOCTaBa HeTH.
8 |Knaccupuxaums  HedpTH:  XuMHueckas — KiaccuHKanus, — MPOMBIIUICHHAS
KJaccuuKanus, Kiaccuuxaiys HeTH 1o KjaaccaMm, THUIaM, Fpynnam, BUJIaM.
9 |I[IpupoaHblii ra3: MOMyTHBIN ra3, COCTaB MOMYTHOTO Ta3a, MPUPOIHBIN Ta3, COCTAB
PUPOIHOTO rasa, ra30KOHIEHCaT.
Tema 1.2 ®usnueckne |Cosepikanue 1 6
CBOCTBA HePTH U 1 [laoTHOCTH He()TH U HePTENPOAYKTOB: ONpPECIICHUE, €AUHUIBI U3MEPEHUS




He(PTEeNnpoaAYKTOB

MJIOTHOCTH, OTHOCUTEJIbHAS IJIOTHOCTh, TEMIIEPATYPhI MPU ONPEIeTICHUHN TIIOTHOCTH,
METO/Ibl OIPEICIICHUs UIOTHOCTU HEDTH, XapaKTepU3YIOUHil GpakTop.

MousiekyasipHasi Macca He(pTH U HeQTenPOAYKTOB: CPEIIHSA MOJIEKYJSIPHAS Macca,
MOJIEKYJISIpHbIE Macchl ppakuuu HeTH, pacueT MOJIEKYJIsIpHOI Macchl, popmyna b.I1
BouHOBa, METOJIBI ONIPEACIICHUSI MOJIEKYJIIPHOW MACCHI

BsiskocTh HE(I)TI/I Hu He(l)TeHPOI[yKTOB: yCJIOBHAA BA3KOCTh, AMHAMHUYCCKAA BA3KOCTbD,
CAWHHNIBI USMCPCHUS, MHICKC BA3KOCTH.

OnTuyeckue CBOMCTBA HEPTU: LIBET, ONITUUYECKAS AKTUBHOCTD, IIOKA3aTelb
npesomiieHus1, GIyopeHCeHITHS.

Kpnanecmle CBOMiCcTBa N l'lpI/IBe)IéHHLIe mapaMeTpbl: KpUTHUYCCKasA TCMIICPATypa,
KPUTHYICCKOC JTABJICHUC, KpI/ITI/I‘leCKI/Iﬁ MOJIBHBIH 00BEM.

BJIeKTpI/I‘leCKI/Ie u TENJI0OBbIC cBoOlicTBA Heq)TI/I: SJICKTPOIIPOBOAHOCTD,
JUDJICKTPUYICCKAA IIPOHHUIACMOCTb, MaCCOBas TCIIJIOCMKOCTD, CKPbITas TCILIOTA
I[JIaBJICHU A, TCIIJIONIPOBOAHOCTD, TCIJIOTA UCIIAPCHUA, TCILJIOTA CY6JII/IMaHI/II/I.

aTopHble padoThI
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OnpezneneHne IOTHOCTH HEPTEPOAYKTOB

OnpeneneHne BI3KOCTH HeTepoIyKTa

OnpeaeneHHe TCMIICPATYPhbI BCIIBIIIKH, BOCINIAMCHCHUA 1 CaMOBOCIIJIAMCHCHU .

Tema 1.3. IlepepadoTka
YIJ1€BOAOPOAHBIX I'a30B

Cone

JKAHUC

12

1

Knaccudukanus yriieBoIopoIHbIX ra3oB U Mpolecchl UX MepepadoTKu: CouepKaHue

TSDKEJIBIX YTIIEBOJOPOOB, TEMJIOTBOPHAs CIOCOOHOCTD, TPYIIIIOBOI COCTaB, TOBApHbIE
CBOICTBa, cofiepKaHKe Cepbl, coAepk aHHe napapuHOB, (PpaKIMOHHBIN COCTaB,
MOJrOTOBKA U MepepaboTKa rasa, BHIOOP CXEMBbl U TEXHOJIOTUU MepepabOTKH.

XapakTepucTHKA NePBUYHBIX YIJI€BOAOPOAHBIX I'A30B H KOHEYHBIX MPOAYKTOB MX
nepepadoOTKH: POCCUICKHE MECTOPOXKACHHUS ra3a, COCTaB IIPUPOJHBIX Ta30B, COCTAB
ra3oBbIX KOHJ/IEHCATOB, COCTaB HE(PTAHBIX (IOMYTHBIX) ra30B, MPOLYKTHI IEPEPAOOTKH.

CenapanuoHHble Mpoueccsl 00padoTKuU rasa: COJIEpKAaHNE MEXaHUYECKUX
npuMeceld, BBIOOp anmaparoB AJIs OYUCTKHA OT MEXaHHUECKUX MpUMeECeid,
TPaBUTAIOHHBIC ceraparopel, HHCPLUMUOHHBIC ceraparopsl, IICHTpO6C)KHI)Ie
cenapaTophl, bunpTpyomue cenaparophl, MPUHIIMITHATBHAS cxeMa
HU3KOTEMIIEPATYPHOU CeMapannu.

Ocyuika raza ;KMJIKUMU NOTJIOTUTEISIMU: BIOOp U TpeOOBaHMSI K OCYIIUTEINIO,

OCHOBHBIC OCYIIUTCIIN, alllIapaThbl IPOTUBOTOYHOI'O HCﬁCTBHH, TCXHOJIOTHYCCKas CXEMa




JIBYXCTYIIEHYaTOM OCYIIKHU ra3a

3) XeMocoOpOIIMOHHASI 0YMCTKA ra3a: MOHO3TAHOJIAMUHOBAS! OYMCTKA, IPUHIUIINAIbHAS
CXeMa MOHOSTaHOJaMHHOBAsI OUMCTKH, OUYHCTKA ra3a pacTBOPOM KapOoHaTa KaJusl.

6 Ouucrka raza (U3NMYECKUMH TOIJIOTUTENSIMH: MEXaHU3M, KOMIIOHEHTHI
OTJIOTUTEJNIEH, CEIEKCOI-IIPOLECC, TEXHOJIOTHYECKAsl CXeMa CEJIEKTOp-Ipouecca

7 OuncTKa ra3oB KOMOMHMPOBAHHBIMHU PpacTBOpUTeNAMU: Tporecc «CynbdoHan»,
KOMIIOHEHTBI Ipoliecca, MPUHIUMIHAIbHAs cxeMa mpouecca «CyiabhuHOM.

8 TexHoJsiornyeckue cxeMbl a0COPOLHOHHBIX YCTAHOBOK: a0COPOIIMOHHBIE MTPOIECCHI,
MPUHLMIIHATIbHAS cXeMa MaclsiHOM a0copOLuK, HU3KOTEMIIepaTypHast abcopOIHH.

9 Ocyumka u 04uCcTKA ra3a ajgcopdeHTaMu: aJicOpOLMOHHBIE TPOIECCHI, TPEOOBAHMS K
azcopOeHTaM, TEXHOJIOTHYecKasi cxeMa aJIcOpOIIMOHHON YCTaHOBKHU.

10 |KomOMHMpOBaHHbIE YCTAHOBKH MepepadoTKy He()TH U ra3a Ha MPOMBbICJIAX: ITAIIbI
nepepaboTku He(TSAHOTO (ITOMYTHOTO) Ta3a, TEXHOJOTHYECKas cxeMa KOMOMHUPOBAHHBIX
YCTaHOBOK.

11 |YcranoBkH GppakIMOHUPOBAHUSA ra30B: razodpakuoHupyomue ycranoBku (I'OVY),
kinaccupukanus @Y, cxema ycTaHOBKH ra30(pakiinOHUPOBAHUS ¢ (PAKIHOHUPYIOLTIM
abcopOepoM.

12  |YcraHoBKM  MOJIyYeHUs] TeJIusi:  KPUOTEHHBIH  croco0, MpUHIUIUAIbHAS

TCXHOJIOTMYCCKAas CXEMa BBIACICHUA I'CIINA.

IIpakTHYecKkHe 3aHATHA 14
1 M3yueHne TeXHOJIOTUYECKOW CXEMbl YCTAHOBKH HU3KOTEMIIEpAaTypHOM cenaparu ra3oB
2 M3ydeHune TeXHOJIOTHYECKOM CXeMBbI Mpoliecca HU3KOTeMNepaTypHOM KOHACHCAIIUT
3 M3yueHne TeXHOJOTUUECKOW CXEMBI IBYXCTYNEHYAaTOM YCTAHOBKU OCYIIIKH ra3a
Tema 1.4 ToBapHbIe Conepxanue 8
He(TeNnpPoOayKTHI, 1 Kaaccuduxanus TopapHbix HedTENPOAYKTOB: KUIKOE TOIUTMBO, apaduH, Iepe3nH,
CBONCTBA, IPUMEHEHHE U CMa30uyHble  MaTepHallbl, OUTYM, TEXHUYECKUU  YIJIEpoj, KOKC,
TpeOOBaHUS CTAHAAPTOB He(DTENPOAYKTHI Pa3IMYHOTO HA3HAYCHHS.
K MX Ka4eCTBY 2 bensunbl: moTpebieHne OCH3MHOB, ABUAIIMOHHBIN, aBTOMOOWIBHBIN, MapKu
OEH3MHOB, (PU3UKO-XMMUYECKHE TTOKA3aTeIn OCH3MHOB, MPUCATKHA U JOOABKHU.
3 Jlu3eabHbIe TOMJIMBA: KIaccuukaius, npuMeHeHHe, MapKu, PU3NKO-XUMUYECKUE
MMOKA3aTEeIIH.
4 PeakTUBHBIE TOIIUBA: IPUMEHEHNE, TPEOOBAHUS K Ka4eCTBY, (U3UKO-XUMHUECKUE
MOKa3aTeJId, TEPCIEKTUBBI YBEIMYCHHS IPOM3BOICTBA PEAKTHUBHBIX TOTUIMB., MAPKH.
5 ['a30TypOMHHBIE TOILIMBA: TPUMEHEHUE, MApKH, TPEOOBAHUS K Ka4eCTBY, (PU3UKO-

XUMHUECKHE [TOKA3aTEH. 1




HedTsanble Macja: MOTOpHBIE Macia, TPAHCMHCCHOHHBIE Macila, UHAYCTpHUAJIbHbIE
MacJiia, TYypOMHHBIE Maciia, KOMIPECCOPHbIE Macia.

TBepable HepTenPOAYKTHI: TapadUHbI, LIEPE3UHBI, BOCKH, HEPTIHBIE OUTYMBI,
HE(TsIHbIE KOKChI, INIACTUYHBIE CMA3KH, TEXHUYECKUN YIIIEPOA.

[IpoayKTHI ceNHATBHOI0 Ha3HAYeHHUs : He(DTSHBIC PACTBOPUTEIH, KEPOCHHBI
OCBETUTEIbHBIE, CMA304HO-0XJIAKAAIOLIUE XKUAKOCTH, IPUCAAKH Ul Maced,
OJIYIPOAYKTBI.

Tema 1.5.
TeopeTnyeckue 0CHOBBI
MPoIEeccOB NMepPeroHKn
He(TH U ra3oB

Cone

JKAHUC

MeToasbl pa3aeineHusi HepTu U HeTeNPOAYKTOB: TUCTUILISAIMS, peKTU(DUKALu,
a1copOLMsl, SKCTPAKIUs], KpUCTAIIIN3ALMS.

OcHOBHBIE CBeJIeHUsI 0 MEPBUYHOI NepepadoTke HePTU: KITaCCUPUKALIUS TPOIECCOB
nepepadoTKu, pa3aencHue HedTu Ha Gppakiuu, GPaKIMOHHBIA COCTaB HEPTH.

OcHoBHAasi anMapaTypa YCTAHOBOK NMEePBUYHOI NMeperoHKy He)TH: TUIIBI YCTAHOBOK
NepBUYHOI nepepadoTki HepTH, PeKTHPHKAIIMOHHBIE KOJIOHHBI.

PeRTmbmcauuonume KOJJOHHBbI 1 UX KOHTAKTHbIC yCTpOﬁCTBa: KJIaCCI/I(bI/IKaIII/IH
peKTI/I(bI/IKaI_II/IOHHBIX KOJIOHH, KOHTAKTHBIC YCTpOﬁCTBa KOJIOHHBI, OCHOBHBIC
TCXHOJIOTHYCCKUC Y3JIbl KOJOHH.

Tema 1.6. [leppuunas
neperonka Heru.

Cone

JKAHUC

ATMOChepHas 1 aTMOC(EPHO-BAKYYMHAasI lIePEeroHKa He(pTH: Ha3HAYCHUE, ChIPBE,
HanpaBJIeHus epepaboTKu, PpakIuu.

YCTaHOBKH NMEePBUYHON MeperoHKu HeTH: TEXHOJOTHUECKUE CXEMBI YCTaHOBOK
NEpBUYHOM NMEPEroHKH HEPTH, BEIOOP CXeMbl, 0COOEHHOCTU PabOTHI.

3

Ileperonka ma3yra B BAKyyMe: BEIOOD CXEMbI IEPETOHKU Ma3yTa B BaKyyMe,
0COOEHHOCTH MEPETOHKU B BAKyyMe, KOHCTPYKIIHsI BAKYYMHOM KOJIOHHBI.

HpaKTuquKue 3aHATHSA

12

1

M3ydyeHne TeXHOJIOTHUECKON cXeMbl aTMOC(epHO-BaKYYMHOH NEpEeroHKu HehTU

2

3yueHne TEXHOJIOTHYECKONW CXEMBbI IEPErOHKN Ma3yTa

Tema 1.7.
Teopernyeckue 0CHOBBI
XUMHUYECCKUX MMpoueccoB
nepepadoTku HedTH U
rasa

Cone

KaHHUC

1

Tepmuueckasi 1eCTPYKUMS YIJIEBOJIOPOA0B: OCHOBHBIE MPOLIECCHI IECTPYKIIUH,
TEPMHYECKUM KPEKUHT, IUPOJIN3, KOKCOBAHHUE.

XHMMH3M TePMUYECKHUX PeaKIMii: YHEPTHS CBS3H, LICTTHBIE PEAKIUH, KBaIpaTUIHBIN
0OpBIB, TMHEWHBIA OOPHIB, HHTHOUTOPBI, UHUIIMATOPHI, TEPMUUYECKOE PA3TIOKEHHUE
QJIKaHOB, HA()TEHOB M aPOMATHYECKHUX YII€BOIOPOIOB.

OxucieHune YIII€EBOAOPOAOB: OKHCIHUTCIIBHBIC arCHThI, ITIOJTHOC U HEITOJIHOC OKUCIICHUC,

XUMH3M IMPONECCCa OKUCIICHUS. 1




CuHTe3BbI HA OCHOBE OKCH/IA yrJjaepoaa: OCHOBHBIC HAIIPABJICHUA CHUHTE3a, ChIPBE,
CHHTE3 YITICBOOOPOJOB M3 OKCH A YIJIEpOoaAa U BOAOpOAa, CHHTE3 MCTAHOJIA.

5 [TepmokaTtajauTHuyecKkHe MPOLeECChl: KATATUTUUECKUNA KPEKUHT, KaTaTMTUYECKUI
prudOopMUHTa, KaTaTUTHYECKAs N30MEpU3aIHs, ATKUIUPOBAHUS, KaTAIU3aTOPbl, XUMU3M
TEPMOKATATUTUYECKUX IIPOLIECCOB
6 ['maporeHM3alMOHHBbIE NPOLECCHI: THAPOOYUCTKA, THAPOKPEKUHT, PEaKIHH
CUAPUPOBAHHUS, KATAIU3ATOPHI.
Tema 1.8. Copnepxanue
TEPMOKATAIMTHYECKHUE 1 [KartaauTu4eckuii KPEKHMHI: MPOAYKT IepepabOTKU, XUMHUECKUI COCTAaB MPOITYKTOB,
npoueccsl nepepadoTku CBIPbE, CXEMa YCTAHOBKHU KATAIUTUYECKOIO0 KPEKUHTA.
He(PTAHOIO CHIPbS 2 [KaTaam3aTopbl KATAIUTHYECKOr0 KPeKHHIa: (GU3NKO-XUMUIECKHE CBOMCTBA,
TpeOOoBaHUS NPEIbSIBISIEMbIE K KaTaIU3aToOpaM, pereHepanus KaTaau3aTopoB.
3 |KaTtanurnyeckuii pu)opMHHIa: OCHOBHBIC PEAKIINHU, KATAJIH3aTOPbI, yCTAHOBKH
pudopmuHra.
4 |Karaautu4yeckas U30Mepu3anms JIErKux 0€H3MHOBBIX dbpakumii:

BBICOKOOKTAaHOBBIC 66H3I/IHBI, METO/, KaTaJIuTUYECKOM H30MCPH3allMU, KaTaJInu3aTOopPhl,
TCXHOJIOTMYCCKAad CXCMa YCTAHOBKH.

HpaKaneCRue 3aHATHSA

1 V3y4eHHE TEXHOIOTHYECKUX CXEM TEPMOKATATUTHYECKUX IPOIIECCOB TIepepaboTKH
HeQTH
Tema 1.9. Coaep:kanue
I" uagporeHu3anuoOHHbIE 1 TuapooYHCcTKA JMCTHILISTOB: BEIOOP PEKUMOB, CHIPhE, COACPKAHUE CEPBI,
npouecchl HeTIHOTO TEXHOJOTHMYECKasi CXeMa YCTaHOBKH.
ChIPbA 2 |IIpomeccsl TUAp obJaropaskuBaHns HePTIHBIX 0CTATKOB: XapaKTePUCTHKA
He(TAHBIX OCTATKOB, KJaccU(PUKAIUs, METOAbI THAPO0OECCEepUBaHHUSL.
3 [HApPOKpPEKUHT HEPTIHOIO CHIPHS: JBYXCTyTIeHUYaTas cxema nepepadoTKy,
BaKyyMHBIC Ta301JI1, KaTaJIN3aTOPhI, MPUHIMITHATHHAS CXeMa YCTAaHOBKHU
4 'MIAPOKPEKUHT BHICOKOBSI3KOI0 MACJSIHOTO M OCTATOYHOIO ChIPbSI: ChIPHE, [[EIEBON
MPOIYKT, OXpaHa OKPYKAIOIIEH cpejibl, pa3paboTka TP KaTATHTUYSCKUX MTPOIIECCOB.
5 |HekaraJuTuyeckue ruipoTrepMuiecKue Mpoiecchl nepepadoTku TAKEIbIX

He(pTSAHBIX OCTATKOB: T1epepaboTka HE(PTAHBIX OCTAaTKOB, THAPONHPOIIN3,
'HJIPOBUCOPEKUHT, TUH-TIHPOJIN3.

I[IpakTuyeckue 3aHATHS

1

I/ISYI-ICHI/IC TEXHOJIOTMYCCKUX CXEM FI/IIIpOFCHI/BaL[I/IOHHBIC IMpoLeCcCoOB nepepa60TI<I/I

HedTH

1




Tema 1.10. IlepepadoTka
HeTEe3aBOACKUX
YIJ1€BOJOPOJAHBIX I'a30B

Cone

JKaHUue

CocTaB U MCTOYHHUKH MOJIy4YeHHs He(pTe3aBOICKHUX ra3oB: Kiaccudukarms,
noJiyueHue, nepepabdoTka.

2 |KataauTuyeckoe aJKUHUPOBaHUE U300yTaHa oJlepMHAMM: aJTKUIIAT, TAPAMETPHI
AIKWJIMPOBAHMSI, PEAKTOPBI, TEXHOJIOTHMYECKask CXEMa.

3 [[Hosy4yeHne MeTHJI-TPET-0yTHI0BOIr0 3(pupa: ChIpbe, TEXHOJIOTHUECKAsI CXeMa,
KaTajau3aTop.

4 |YTuau3anusi cepoBo0PO/AAa: KHCIBIC Ta3bl, COCTAB KUCIBIX Ta30B, mpolecc Kayca,
npUHLIMIIKHATIbHAs cxema Meroga Kiayca, ouncTka OTXOASIIIUX ra30B.

Tema 1.11. Conep:xanue

[Ipou3BoacTBO MaceJ 1 |OcHOBBI T€XHOJIOTHH NPOU3BOJACTBA He(PTIHBIX MACeJI: ITOJATOTOBKA CHIPHSI,
MPOU3BOJICTBO KOMIIOHEHTOB, MET OJIbl U30MPATEIbHOIO yAaJICHHs, TPOU3BOJICTBO
0CTATOYHBIX MaCell.

2 |leacanbTu3zanmus Macej NPONAHOM: ChIPbE, TEXHOJIOTHICCKHE MTapaMETPhI,
npuHIMIKaIbHas cxema JleacdhanpTu3anusi.

3 |®eHOJIbHASI OUHCTKA Maces: 00padoTKa MaCasSHBIX (PpaKIUHU, CEIICKTUBHAS OYHCTKA,
MPUHIMITHATBHAS CXEeMa YCTAaHOBKH.

4 |NenapaduHuzanus MaceJ: paduHar, TEXHOJIOTUYECKHE napameTphl,
MPUHIMITHATBHAS CXeMa YCTAaHOBKH.

5 |AGcopOUMOHHAS 0YMCTKA MaceJI: IPUHITUI, aJICOPOCHTHI, CTOCOOBI OUNCTKH,
TEXHOJOTHYECKHE MapaMeTPhl, JOCTOMHCTBA, HEJIOCTATKHU, TEXHOJIOTHYECKAs CXeMa

6 |KHCJIO0THO-KOHTAKTHASI U KUCJOTHO-IIEJIOYHASI 0YUCTKA: ChIPhE, XUMUYECKUE

€aKIIMU, TEXHOJIOTHICCKUE MMApaMETPhI, TEPHOIUICCKIA W HEMPEPBIBHBIN MPOIIECCHI.

7 |[loayuyenue TBEpABLIX Napa¢uHOB U LEePE3UHOB: CHIPHE IS OTyUEHUs, TOBApHBIC
napaduHbl, CBONCTBA.

8 |[[Ipou3BOACTBO IIACTHYHBIX CMA30K: IPUMEHEHHE, CMa3KH, JIACTUYHBIE CMa3KH,
CBIPbE, CBOMCTBA, IPOM3BOJICTBO.

Tema 1.12. Copepxanue

[Ipou3BoaCTBO M 1 |[Ipou3BoACTBO BOAOPOJAA:  WCIIOJB30BAHWE  BOJOPOJA, METOABI  CHHTE3a,

NpUMeHeHHe KaTaTUTHYECKUN PUPOPMHUHT, TAPOBOISIHAS KOHBEPCHSI, TEXHOJIOTHYECKHE MapaMeTphl,

CHHTETHYECKHX KHIKUX XUMHUYECKHE METOJIbI MOTYICHHSI BOJIOPOJIA.

TOIIUB 2 |CuHTe3 Ha OCHOBE OKCH/IA YIJIepoia W BOJOPOAA: ITPOTYKTHI CHHTE3a,
MPOMBINIJICHHBIE YCTAHOBKH, TEXHOJIOTHYECKAs CXeMa, HEIOCTATKH, TEXHOJIOTHYECKHE
mapaMeTphl.

3 |CuHTe3 M NpUMeHeHUe MEeTaH0JIa: KaTaIu3aToPhl, CIIOCOOHI MOTYYeHHsI, CBOHCTBA

MeTaHoJIa, IPUMEHEHNE METaHOJIa, TIoJyueHre OeH3uHa.




Tema 1.13. OcHoBHOE Copnepxanue 7
o0opynoBanue 1 PeakTopbl M 0CO0EHHOCTH X pacuéTa: (GaKTOPHI BIUAIOUINE HA KOHCTPYKIIHIO,
HedTenepepadaTbiBalo TpeOoBaHue, auabaTHYECKUE PEAKTOPbI, PEAKTOPHI C TEIIOHOCUTEIEM.
LIUX 32BO/IOB M €ro 2 MaTtepuaJbHbIi U TENJIOBOH 0aJIaHC PeaKTOPOB: PEaKLIMOHHBIN y3€Il, BEIOOp TUIIA
pacuér peakTopa, COCTaBJICHHE MaTepUABHOTO OajlaHca, YKCIIO CTAaHAAPTHBIX aIapaTos,
BapHaHThI pacyeTa.
3 PexTn(ukannoHHble  KOJOHHBI H 0COOEHHOCTH MX Pac4éTa: KOHTaKTHbBIE
YCTPOWCTBA KOJIOHH, OCHOBHbBIE TEXHOJOTHMUYECKHE Y3JIbl KOJIOHH, METOAMKHU pacuera
4 ADcopOepbl M 0COOEHHOCTH UX pacdéTa: pacxoa aOCopOeHTa, pacyeT quamMeTpa
abcopOepa, razoBas (Basa, xuakas dasa, bakrop adbcopobumu, KITJI Tapernoxk.
5 Tennoo0MeHHbIe aNIMAPATHI 1 0COOEHHOCTH MX PAc4YéTa: XOJIOAUIbHUKH,
KOHIEHCATOPbI, TEMII000MEHHUKH, MIPSIMOTOK, MPOTHUBOTOK, KpUTepHil PeitHombaca.
6 [leun u ocodeHHOCTH MX pacuéTa: 30Hbl HATPEBa, KOHBEKIUS, paualyisl, KOHCTPYKLIHUN
U XapaKTEePUCTUKHU IeYe, pacueT mpoiiecca rOpeHusl, TeII0oBOM OajaHC MeYH U TOTKH,
acXo/Jl TOIUIMBA.
7 TpancnopTupoBaHue U XpaHeHHe He(DTH U I'a30B: KOMIIPECCOPBI, HACOCHI, EMKOCTH,
TpyOOIIPOBO/I.
IIpakTHYecKkHne 3aHATHA 14
1 PacuéT peakTopoB
2 Pacuér pekTuduKaMOHHBIX KOJIOHH
Paspnen I1. Benenune TexHosioruyeckoro npouecca Ha ycranopkax I u I1 tuna 109
Tema 2.1. Coaepxanue 5
OcHOBBI yIpaB/IeHHA 1 |OcHoBHBIE NOHATHS ylpaBJieHUS TeXHOJIOTH4eCKUMH npoueccamu:

TEXHOJIOrHYeCKHMH
nponeccamMmu

TEXHOJIOTUIECKUI Imponecc, MeXxaHnu3anusa, aBToMaTu3alus, YIupaBJICHUC, 00BEKT
YHOPaBJICHUA, CUCTCMaA YIIPABJICHUS.

2 [Texnoaoruveckue 00beKThl ynpaniaenus (TOY): onpenenenne TeXHOIOTHYECKOTO
00BEKTa  yNpaBlIEHUs, MPOLECChl, BBIXOJAHbIE M  BXOJAHBIE I€PEMEHHbIE,
TEXHOJIOTMYECKUH PEKUM, HOPMAJIBHBIA TEXHOJIOTMYECKUI PEKHUM, BHEIIIHHAE
BO3MYILAKOLIKE BO3ACHCTBUSA, BHYTPECHHUE BO3MYILIAOIINE BO3ACHCTBHUS.

3 |Knaccudukanus TEXHOJIOTHYEeCKUX 00bEeKTOB yIpaBJIeHHS: THII
TEXHOJIOTMYECKOI0 MPOLECCa, XapaKTep TEXHOJIOTHUECKOT0 IPOLECCa, CTEICHb
CJII0’KHOCTH, IaPAMETPHI YIIPABICHUS.

4 |CuctemMbl yNIpaBJIeHUS TEXHOJOTHYeCKMMHU 00beKTaAMM: PETYJIMPOBAHUE TIpoIIecca,
00BEKT YIPaABJICHUs, U3MEPHUTEIbHbBIC YCTPOUCTBA, YIIEMEHT CPABHEHHUSI.

5 |ABTOMATH3MPOBAHHBbIE CHCTEMbI YIIPABJIEHUS] TEXHOJOTH4YeCKUMU NMPOLECCaAMM:

3anaun, ctpykrypa ACYTII, dyukimu, pesxumsl u Bulibl ooecniedenns ACYTIL




Tema 2.2 Oomue
Cpe/CTBA BeleHHS
TEXHOJOTHYEeCKHX
MpoIeccoB

Cone

JKaHUue

10

['ocynapcTtBeHHasi  cucTeMa  NPOMBINLIEHHBIX  NPUOOPOB W CPEICTB
aBTOMATHU3AIMM: CUCTEMBI U CPEACTBA U3Mepenuid, oomue ceenenus o I'CII, ctpykTypa
["CI1, ¢pyukauu ['CII, ocHoBHBIe iprbops! ['CII.

OCHOBBI METPOJIOTHN: TEPMUHBI U ONIPEICTICHUS, IIKAJIbI, TPEICIIbl U3MEPEHUS,
qyBCTBUTEIBLHOCThH IPHOOPA, IIEHA JICJICHUS, KJIACC TOUHOCTH, MIOTPEITHOCTh U3MEPCHHUS:
a0COJIIOTHAs], MPUBEICHHAS, OTHOCUTEJIbHASL.

[lepBuuHbIe M3MepHUTEIbHbIE Pe00OPa30BaTe I OCHOBHBIX TEXHOJIOTHYECKHUX
napamMeTpoB: IpeoOpa3oBaTeIy MEPBUUYHBIC Y JUCTAaHIMOHHOM Iepeaun, ux
Ha3HAYCHHE, KJIACCU(UKAIIUS, TPUHIIUI ICHCTBHUS.

M3mepenne gaBjienus: kiaccuukanus NpuOOPOB, MPUHLINT IEHCTBHS, BUIBI,
0COOEHHOCTH KCIIITyaTalluH.

I/IsMepeHne pacxoaa u KOJU4YeCcTBa BEIIECTB: MCTOALI USMEPCHUA pacxoaad, CAMHUIBI
N3MCPCHHA KOJIMYCCTBA U pacxoaa, KHaCCI/I(bI/IKaLII/ISI W IIPUHOUIT HeﬁCTBHH HpI/I60pOB,
CYHIHOCTb MCTOJJ0B U3MCPCHMU.

\H3mepenue ypoeua: kiaccupurayus npubopos, yposHemepwvl 0151 HCUOKUX CHINYYUX U
mMeepobIX CHINYUUX MAMEPUATIO8, KOHMPOJIb YPOSBHSL pazodend 08yx (has.

\U3mepenue memnepamypol: 3HaveHue KOHMpOoJis memMnepamypovl 8 mexHoA02U4eCKUxX
ycnosusx, eOuHuYbl usmepenus, Kiaccugurayus npubopos, NPUHYUn OeLticmeaus,
KOHCMPYKYUS.

I/Izmepenue cocmaea u ceoiicme egeuiecme.: nokasameau kadecmeda npodykquu, daHaaius
2d306blX CM@C@ZZ, aHalu3amopbsl KL[C]IOpOdCl, anaiuzanmopbsl 60d0p00a, anaauzamopbsl
20DIQYUX KOMIOHEHINOE. ONDeQeleHUe COCMARA U KQHUCHMDAUUY HedmennoOVKmos

H3mepeﬂue c])u3ul<0-anultec1<ux nokazameneii eeuiecme: usmeperue niliomrocmu,
USMEPEHUE BA3ZKOCMU, CneYUATbHble AHAIU3AMOPbL Hequenpodykmoe, aAHAIU3AMOpbsl
B/IANCHOCMU.

10

I/I3Mepe1me YIIOBBIX U JHHEHHBIX nepeMemeHm‘i: 6I/IHapHLIe, KOHTAKTHBIC,
IMOTCHIUOMETPHUICCKUC u HHAYKTHBHBIC JaTYUKU, MMPUHIIHUIIBI }IeﬁCTBHH,

q)OTOBHeKTpI/I‘-ICCKI/Ie JaTUYUKH.

JlabopaTopHbie padoThl

14

I/IBYI-ICHI/IC KOHCTPYKIUWHW U IPUHIMIIA JeHCTBUSA J'Ia60paT0pHOF0 MMOTCHIIMOMCETpA.

HSy‘-ICHI/IC KOHCTPYKIHMHU 1 ITOBCPKA UBMCPUTCILHOI'O Hp606pa3OBaTCJBI JaBJICHHA.

I/ISYI-ICHI/IC KOHCTPYKIHWU U TOBEPKA U3MCPUTCIILHOT'O Hp606pa3OBaTCJ'I$I PAa3HOCTH HABJICHUS.

I/IBYI-ICHI/IC KOHCTPYKIHWH U TOBECPKA MUJJIMBOJIBTMETPA (HOTCHLII/IOMCTpa)

[ToBepka mikansl pH - MeTpa o OygepHbIM pacTBOpaM.




IIpakTHYeckHe 3aHATHA

I/I3yquHe COBPEMCHHBIX CPpCACTB M3MCPCHUA

OHpGI[eJIeHI/IC OCHOBHBIX MCTPOJIOTHYCCKUX BCIIMYUH

Tema 2.3. Ilepenaromme |Coaep:kanue

H3MepHuTebHbIE 1 DJIeKTpUYecKHe MepeIarinue npeodpa3oBaTesin: MOCTOBBIC U3MEPUTEILHBIC CXEMBI,
npeodpa3oBartesiu nuddepeHnmabHbIN TpeoOpa3oBaTesb, KOMIICHCAIIMOHHBIN MPpeoOpa3oBaTeb.
2 [Ipeodpa3oBaTeii  HeIIEKTPUYECKHUX  BeJIHYMH B  yYHU(UIMPOBAHHBbIE

HJIeKTPUYeCKHe CUTHAJIBI: IpeoOpa3zoBaTesb CUiIbl B TOK, IpeoOpa3oBaTesb JaBICHUS B
TOK, KOHCTPYKIIMH.

3 [IpeoOpa3oBare/in 3J1eKTPUYECKUX CUTHAJIOB B JaBJIEHHE C:KATOI0 BO3/AyXa:
MPUHLINI JCHCTBHS, KOHCTPYKIHMS, QYHKIIMOHAIIFHAS CXEMa.

4 CrnenuajibHble IpPeodpa3oBaTeJIu AJsl B3pbIBO- M M0KAPOONACHBIX 00bEKTOB:
B3pBIBO3AIINTA, MAPKHPOBKA, TUIIHI B3PHIBO3AIIUTHOTO 000PYI0BAHMSL.

HpaKaneCRue 3aHATHSA

M3ydeHune ycTpoicTBa Mmpeoodpa3oBaTeseil sl B3pPbIBO- U MOKAPOOTACHBIX O0BEKTOB

Tema 2.4. Coaep:xanue

ABTOMaTH4YeCKOe 1 |OcHOBHBIE  3aKOHBI  PeryJIMPOBaHUSI: MPOMOPIUOHABHEI  PETYJIATOD,
peryJiipoBaHue U WHTETPaJIbHbIHI peryisiTop,  HPONOPLHUOHATIBHO-HHTETPAIBHBIC  PETYJISTOPBI,
peryJasiTopbl b depeHIMATEHBIC PETYJIATOPHI

2 |ABTOMATHYECKHE PEryJasToOpbI: ONIPECACICHUC aBTOMATHYCCKOI'O pEryjiiTopa, 0710K-
CXCMa PEryJIATOpa, 3JICMCHTEI PETYJIATOPA.

3 |Knaccupukanusi aBTOMATHYECKUX PeryJsITOPOB: 10 BETMYUHE, TIO YHEPTUU

[OJIBOJTUMOH, 110 MCIIOJIb3yEMOM SHEPIHH, IO KOHCTPYKTUBHOMY O(OPMIIEHHIO, 10

BBIMIOJTHEHUIO (PYHKIIMH, IO CIIOCO0Y pelleHus 3aa4 yIpaBiIeHUs], 110 XapakTepy
EryJIMPYIOLIET0 BO3AEHCTBUS.

4 |TpeOoBaHHUS K KaueCTBY pad0oThl ABTOMATHYECKHX CUCTEM PeryJupOBaHUA:
OCHOBHBIE TpeOOBaHUs, OCHOBHBIE TTOKa3aTenu kauecTBa padotel CAP, BeIOOp THTA
€ryJISITOpa, TUIIOBBIE MPOLIECCHI.

JlabopaTopHbie padoThl

I/I3yquHe KOHCTPYKIOHWH, ITPUHIUIIA I[Gf/iCTBPIH, CTCHI0Basd MMOBEPKA MTHECBMATUYCCKOT'O

pEeryJsTopa.

Tema 2.5. Bropuunbie  |Copep:kaHue

npuoopsI 1 1 |Haznauenue emopuunvix npubopog: onpeoenenue 6mopuiHo2o npubopa, 0CHOGHbIe

HCTIOJTHUTEIbHbIE D/1eMeHmbl 6MOPUYHO20 NpUbOpa, HA3HAYEHUe.

ycTpoiicTBa 2 |Knaccugukayus emopuunvix npudopos: no usmepaemou eeiuiure, no NPUHYUnY
Oelicmeus,, N0 YUCTY USMEPAEMBIX CUSHATO6, OONONHUMENbHbLE (DYHKYULL




\Memoowt npedcmasienus uHpopmayuu 60 6MOPUUHBIX RPUOOPAX: NOKAZLIBAIOUWUE
npubopsl, pecucmpupyowue npudbopsl, Cymmupyrowue, UHmezpupyrowiue npubopbol.

\UcnonnumenvHuvle  ycmpoicmea:  onpedenenue,  OCHOBHble  COCMAGIAIOuUe
UCNOIHUMENIbHO20 YCMPOUICMEd, KIACCUDUKAYUSL.

\Pezyniupyrougue opeansl: OpoccenbHble pe2yiupyloujue opeansl, pecyaiupyrouue
K1anauul, ouaghpazmossvie K1anamvl, CeKMopHvle KIanaHvl, N0GOPOMHbLE 3ACTOHKU,
OCHOGHbIE XAPAKMEPUCUKU.
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\UcnoanumenvHole MEXAHU3MDLS nHesmamudeckue, JJIeKmponHesmamudecKkue,
3Jzei<mpoeu0pa6ﬂuttecxue U aeKkmpudecKue uCnojiHumelbHble MexaHu3mol.

JlabopaTopHble padoThI

U3zyuenue ycmpoiicmea pe2yiupyrouie2o op2ana

Vccneoosanue pabomvi 6mopuunoco npubopa

HpaKTuquRue 3aHATHSA

HocmpoeHue cxXem aemomamudecKkoco KORmpoJis, pecyiupoeanusl, CUCHaltusayuu ¢
NPUMEHEHUEM MUNOBBLIX V3J106.

Bovinoanernue cxem asmomamusayuu TII no 3a0annvim napamempam

Tema 2.6. Kommiekc
TEeXHHYECKHX CPEIACTB B
yIpaBJeHU U
TEXHOJIOrHYEeCKHMHU
npoueccamu

JKAHUC

CpencrBa npejacraB/jieHusi HHPOPMALMU U CBA3M ¢ ucnojb3oBanuem ACYTII:
MHEMOCXEMa, YeI0BEKO-MaIlIMHHBIN HHTEep(eiC, TOMOTHUTEIbHbIE TpaduyecKue
GYHKIIH.

YcerpoiicTBa cBsizu ¢ 00bekToM B ACYTII: ocHOBHBIE 3a/1a41, aHAIOTO-IIU(POBHIE U
1 poaHaIoroBbie Mpeodpa3oBaTesy, yCTpoiicTBa 0OMeHa, KOHTPOJJIEpbl 0OMeHa
nH(opMaImend, KOMMYTaTOPHI, aJIaNITEPHI.

CpencrBa usmepenusi, npeodpa3oBanus u peryjauposanusi B ACYTII:
MporpaMMHUpYyeMbIe JJOTHYECKIE KOHTPOJUIEPhI, OCHOBHBIE AJIEMEHTHI KOHTPOJLIEPOB, PC-
COBMECTHMBIE KOHTPOJIJICPHI.

Tema 2.7. Kontpouab
Ka4yecTBa Ha
He(dTenepepadaThiBaOI]
eM 3aBojie

Cone

KaAHHUC

Ka4yecTBO NpOAYKIMH M €ro MOKAa3aTeM: ONPEICICHUE KaueCTBA MPOAYKIIHH,
[MOKa3aTeJId KayeCTBa U TEXHUYECKOTO YPOBHS, OCHOBHBIE ITAPAMETPhI KaueCTBA
MPOYKITHH.

Buabl 1 MeToABI KOHTPOJIA KayecTBa npoaykuuu Ha HII3: BXxoaHON KOHTPOIIB,
[IPOU3BOACTBEHHBIN MIOONIEPALUOHHBIA KOHTPOJIb, KOHTPOJIb TOTOBOM IIPOYKIIUH, BUJIBI
WCIIBITAHUH, MEPBI [0 KOHTPOJIIO NPOAYKIIMU, KIIacCU(PUKAIUS BUIOB KOHTPOJIS
KAaueCTBa.

Oco0eHHoCTH KOHTPOJIsI KayecTBa npoaykuuun Ha HII3: coyx6a KOHTpOIs KauecTsa,

CTPYKTYpa CJ'Iy>K6BI KOHTPOJIA Ka4C€CTBa, (I)YHKI_II/II/I u &OJ’IHOMO“IPIH.




Tema 2.8. KonTpouan Copnepxanue 1
KayecTBa KaTtajau3aropos 1 |Karaau3aTopbl: TpeOOBaHUS, MPEIBSIBISIEMBIE K KaTaIH3aTOpaM, IPUMEHIEMBIM B
HedTenepepaboTKe, OCHOBHBIE 3arPSI3HSAIONINE IPUMECH, METOJIMKH aHaIn3a
kaTaian3atopoB, OCTHL.
Tema 2.9. KonTpoun Copnepxanue 3
KauyecTBa TEXHUYECKUX H| 1 |Texnuueckaa 600a: mexnuueckas, mexHoIO2UYeCcKas 6004,  mpebo8aHusl,
CTOYHEIX npeovssisemvie K mexuuueckol 6ode st HII3, eooonodcomoska.
2 |Cmounble 800bl: 00pazosane CMouHOU 800bl HA Hedhmenepepadbamvleanuwux 3a800ax,
ocHosHbvle 3aepasHarowue npumecu, II/[K ocnosnbix 3aepsasnumeneti 600bl.
3 |Memoouvl ananuza 600b1: MemoouKu onpedesienus noKazameinel Kaiecmaa 800bl no
"OCT, ombop npobd, mexHuka 6e30nacHocmu 8 1ab0pamopull.
JlaGopaTopHble padoThl 16
OrnipeziesieHne )KeCTKOCTH BOJIBI
OrnpesiesieHne OKUCIIEMOCTH BOJIBI
OmnpeeneHre B3BEIICHHBIX YaCTHII B BOJC
OnpenieneHye Cyxoro ocTaTka
Tema 2.10. KontpoJsb Conep:xanue
KayecTBa ra3oB 1 ["a3bl: UCTIOIB30BAaHUE a30Ta HA HeTemepepadaThIBAIONINX 3aBOJIaX, 3arPsI3HEHUE
aTMoc(hepHOro Bo3/1yXa, OCHOBHBIE 3arps3Hstomue rasol, [1JIK ocHOBHBIX 3arpsi3HUTENCH
aTMOC(hEpHOT0 BO3TyXa.
2 |OT60p mpob raza: nmpasuia oToéopa Mpood, yCTpoHCTBA s 0TOOpa Mpod, TEXHUKA
0Ee30MaCHOCTH.
3 [ XpomaTto rpaduyecKuii aHaJIN3 ra3a: KiacCupUKaINs, yCTPOUCTBO XpoMarorpada,
METOJIMKA MTPOBEICHNUS aHAIN3a, pacuIn(pOBKa XPOMATO IPAMM.
JlabopaTopHbie padoThl 8

Ornpenenenne yriieBoaopoaoB C2 - Cs B cyxoM raze Ha xpomartorpade. Pacuer mioTHocTu raza

10 COCTABY.




Kypcosoe TemaTnka KypcoBbIX padoT

MPOEeKTUPOBAHUE [IpoekTt ycranoBku DJIOY-6 ¢ yBennueHreM TPOU3BOAUTEIHLHOCTH.

[Tpoext ycranoBku ABT-9 ¢ yBennueHnem npon3BoAUTEILHOCTH.

[IpoeKT yCTaHOBKH THAPOOUYUCTKH 24-6/2 ¢ yBeIMUEHUEM MMPOU3BOIUTEILHOCTH.

[IpoeKT yCTaHOBKM KaTaAJIMTUYECKOI'O KPEKHUHIA C YBEJIMYEHUEM ITPOU3BOAUTEIBLHOCTH.
[IpoeKT yCcTaHOBKH KaTaJTUTHYECKOrO pU(GOPMHUHTa C YBEIHUYEHUEM POU3BOAUTEILHOCTH.
[IpoekT ycTaHOBKM 3aMeIJIEHHOI'O KOKCOBAaHUS C YBEIMUEHUEM IPOU3BOAUTEIBLHOCTH.
[IpoekT ycraHoBku AI'®@Y-1 ¢ yBenrueHueM Nporu3BOJUTEIbHOCTH.

[TpoeKkT OUTYMHON YCTAaHOBKHU C YBEIWYECHUEM IPOU3BOJUTEIHHOCTH.

40

Buabl pador

1. Dxcmryaranust mpoOOOTOOPHUKOB PAa3IMYHOTO THIIA
DKCIUTyaTalus ra30aHan3aTopoB
DKcmyatanus mpudopoB Al SKCIPECcC-KOHTPOIS
KonTtponb kauecTBa ra3oB XxpomMaTo rpadi4eCKUM METOIOM
KonTponb kauecTBa HEPTH KaK CHIPbS
KonTtpons kauecTBa HEDTENPOAYKTOB PA3IMYHBIMH METOIaMU

o gk wN

KOHcy.J'ILTaHI/IH 1 OOmne TpC6OBaHI/I$[ K OpraHu3anuy 3KCIICPUMCHTA MO0 YCTAaHOBJIICHHUEC HoKa3arejieii KauecTBa pe3ynbTara 2
2 Pabora co craTHuecKUMHM TaOJIMIaMu

CamocTosiTeJIbHAS 1 IIpopaboTath perimaMeHTHl yCTaHOBOK. 14
paﬁOTa 2 Omucate CHU3.

3 OnucaTh cpeicTBa MOXKAPOTYIICHUS.

4 V3yunth BUIBI KOppo3un Ha HIT3.

5 Usyunte cTanmapTel.
Ix3amen mo M/IK.02.01 6
Y4yeOHas NpaKkTHKA 144




IIpou3BoaACTBEeHHAS MPAKTUKA

Buab! pador

1 JokymeHTanus1, periaMeHTUPYIOIast paciopsaaoK NPeANPHUITHSI.

2 [loka3arenu kauecTBa, ChIpbs, MOTydaeMbIx poaykToB o Hopmam CTII, TY, 'OCT.
3 OU3HKO-XUMHUYECKHE OCHOBBI ITPOLIECCa OCHOBBI IIPOLIECcca.

4 I'padmueckoe oopmiieHre npoueccos ¢ npudopamu KUIT u A.

5 TexHoJIOrMYeCKHE MapaMeTphl MPOoIecca U X BIMSHUE HAa KaYeCTBO MpoIiecca.

6 TexHOIOrHYEeCKre MapaMeTphl IPOLECCca U UX BIMSHME HAa Ka4eCTBO IpoLecca.

7 OCHOBHOE TEXHOJIOTHYECKOE 000PyAOBaHKE, €M0 KOHCTPYKIHUS U IPUHLUII ACHCTBHS.
8 Ilyck o0opynoBaHus, OJJOKOB U YCTAaHOBKH B LIEJIOM.

9 OcraHoBKa 000pyAOBaHNUs, 0JIOKOB U YCTAHOBKH.

10 Bpenabie BEIOpOCH 1 60ph0a ¢ HUMHU.

180

IK3aMeH 0 MOAYJIHO

14

Bcero

662




3. YCJIOBHUS PEAJIU3ALIAM IIPOTPAMMBI TPO®ECCHOHAJIBHOIO
MOJYJISA

3.1 las1 peasM3anuy NporpaMmMsbl pogecCHOHATBHOI0 MOAYJIsl MPEAYyCMOTPEHbI
cileylouue crnenuaabHble MOMeIeHus :

Y4eOHas ayauropus:

XHUMHUYECKUX JUCLUMIUIAH, JJabopaTopuid OpraHnyeckod XUMUU M AHaIUTHYECKOU
xumuH, nabopatopuii «OOopynoBanue HedTenepepadbaThIBAIONINX MPOU3BOACTBY U
«ABTOMaTH3aIIMU TEXHOJIOTUYECKUX MPOLIECCOB MepepabOTKU HEPTH U ra3an

O6opynoBanne ydeOHOTO KaOumHETa W pabouymx MecT KaOuHeTa XWMHUYECKHX
JUCUUTUINH:

- KOMILJIEKT Y4eOHOU MeOenH;

- KOMIUIEKT TEXHOJIOTUYECKUX CXEM;

- KOMIUIEKT OJJAaHKOB TEXHOJIOTUYECKONTOKYMEHTALINH;

- KOMILJIEKT YYEOHO-METOAMYECKOW TOKYMEHTAINH;

- HarJIsiAHbIE TOCOOUS (MAaKETHI alllapaToB);

- KOMIUIEKT JIeTaJIel, IPUCIOCO0IeHNH, HHCTPYMEHTOB;

- CTEH/BI, TUTAKATHI.

O06opynoBaHue J1a00OpaTOPHUIA:

- APM npenonasarens;

- KOMILJIEKT MeOeH 1100y YarouXxcs;

- KOMIUIEKT MPUOOPOB U 000PYAOBAHUS ISl BHIIIOJIHEHUS J1a00paTOPHBIX
¥ yueOHO - TPOU3BOICTBEHHBIX PabOT;

- KOMILJIEKT MOCY/JIbl U PEaKTHUBOB;

- KOMILJIEKT y4eOHO-METOIUYECKON JOKYMEHTAIUH.

TexHuyeckue cpeacTBa 00yUeHHUS:

- KOMIBIOTEPHl C JIMLIEH3UOHHBIM MPOTpaMMHBIM OOECIIE€UEHUEM U
MyJIbTH-M€EJINa IIPOEKTOP.

3.2 UudopmanmoHHoe odecnevyeHue 00ydeHus

[lepeuenp PEKOMEH1y EMBIX y4eOHBIX W31aHUH, HNHTepHeT-pecypcos,
JOTIOJIHUTENBHOM JINTEPATYPBI

OcCHOBHBIC HCTOYHHMKH:

1. Bepxuunnckas C.B., Jurypos H.I'., Cununia C.A. XuMusi 1 TEXHOJIOTHS
He(dTU U raza: yueoHoe nocooue - M.: DOPYM: undpa-m, 2019. - 416¢.: u.
2. CoTtckoBa E.JL., I'omoBnéna C.M. OcHOBBI aBTOMAaTH3alNU

TEXHOJIOTUYECKHUX TMPOIECCOB mepepaboTku HedTH u Taza. - M.: M3marenbckuii 1EeHTp
«Axagemus», 2019. - 304 c.

3. BoponkoBa JI.Lb. Benenwe TexHomormueckoro mpouecca Ha
yctaHoBkax | u Il xkareropuii.

B 2 u. Y. 1. yueb. mis cTyn. yudpexnaeHuit cpen. mnpod. obpazoBanus / JLB.
Boporkosa, M.A. Pydanosa. - M.: Akagemus, 2019. - 224 c.

4, BoponkoBa JI.Lb. BeneHue TEXHOJIOTMYECKOrO TpoOIEcca Ha
ycranoBkax | u |l kateropuii.
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B 2 4. Y. 2.: yueb. mis cTyn. ydpexnaeHuil cpen. mnpod. obpazoBanus / JLB.
Boporkosa, M.A. Pydanona. - M.: Akagemus, 2019. - 288 c.

5. AxmeroB C.A. Texuomorusi Tiyookor mepepaboTku HepTH U Taza. Yda:
«I"'MJIEM», 2020. - 671c.;
6. AXMeTOB C. A. m gap. Texuomoruss u 00OpyJAOBaHHWE IPOIIECCOB

nepepaboTku HeTH U raza: YueOnoe mocodbue / C. A. Axmeros, T. Il. Cepukos, U. P.
Ky3zees, M. U. baszuros; [Tog pen C. A. Axmertosa. - CII6.: Henpa,2018. - 868 c.

I[OHOJIHHTGJILHI)IG HNCTOYHHNKH:

1. Epmonenko A.JI., Kammn O.H. u ngp. ABroMaTtusanus HIpoIECCOB
Hedrenepepadborku M.: 2020r. - 304c.

2. Kanyctun B. M. OcHOBHbIE KaTaJUTHYECKHE IPOLECCHl MepepabOTKU
HedTu /B.M. Kanyctun, E.A. Yepnsimesa. - M.: Kansuc, 2006. - 116 c.

3. ManossiH A. K. TexHonorus nepepabOoTKu MPUPOIHBIX YHEPTOHOCUTENEH. -
M.: Xumus, KomnocC, 2020. - 456 c.

4, Marapun P.3. Teopernueckue OCHOBBI XUMHYECKHMX  IIPOLIECCOB
nepepadoTku HedTH: yueObHoe nocodue. - M.: KIIY, 2017. - 280 c.

5. CmunoBuy E.B. Texnomorus nepepabotku Hedptu u raza. Y.2-1. -M.:

Xumus, 2019. - 376¢.

NuTepHeT-pecypcsl:

1. http://eor.edu.ru

2. www.Ximia-nefti.ru

3. Caiiterl : http: // www/ Gazprom/ru/production/processing

3.3. OO01mue TpedGOBaHMS K OPraHU3anuu 00pa3oBaTeIbLHOIO mpomecca

OcBoenue MpoQPeCcCHOHAIIBHOTO MOJYJiA Oa3upyeTcs Ha 3HAHUSAX, TOJYYEHHBIX B
X0J1e U3yUCHUS AUCIUIUIMH « JIEKTPOTEXHUKA U DJECKTPOHHKAY, «OpraHuyecKas XUMUs,
«IIpomeccel u anmapaTbl», «O01Iass XUMUYECKasi TEXHOJIOTUS, K AHATTUTUYECKAsT XUMUSD.
Oo0s3arenbHbIM yciioBueM oOydenus [IM.02 Benenne TeXHONTOTHYECKHMX MPOILIECCOB Ha
yctaHoBkax | u Il tuna ssusercs uszyuenue [IM.01 DkcrutyaTtaius TEXHOJIOTHYECKOTO
oOopynoBaHusi. Y4eOHas TpakTUKa TPOBOJUTCS PACCPEOTOUYECHO B JIA0OPATOPUSIX
OpPraHUYECKOW XMMHH U aHAJTUTHUECKON XUMUH, B J1abopaTopun «lIporeccsl u anmapatsl
XUMUYECKOHN TeXHONOorum», tabopatopun KUIInA.

3.4. Kaaposoe o0ecnieueHue 00pa3oBaTeibHOTO MPOLECCA

TpeboBanus K KBadu(UKAIUKU T€aroTMUYECKUX (MHXKEHEPHO-TIeAaroru4eckux)
KaJpoB, oOOeCHeUMBAIOIIMX OOyYeHHE TI0 MEXAUCIUIUIMHAPDHOMY Kypcey (Kypcam):
HaJu4yue BBICIIIETO npoeccCHoHaTBEHOTO oOpazoBaHusl, COOTBETCTBYIOILIETO
cneruanbHocTh «IlepepaboTka HEDTH U Tazay.

TpeboBanuss K KBadU(UKAIMK TEJATOTHYECKUX  KaapoB, OCYIIECTBIISIIONTUX
PYKOBOJICTBO ITPAKTUKOM:

- HWHXXEHEPHO-NEJAaroruieckKuii COCTaB: JUILNIOMHUPOBAHHBIE CHEUUAIUCTBI -
MpernoiaBaTesid  MEKIUCIUIUIMHAPHBIX KYpPCOB, a Takke oO0menpodeccuoHamIbHbIX
TUCHUIUIMH:  «OKOHOMHKAa  OTpacim»;  «OJJEeKTPOTEXHUKa UM DIIEKTPOHUKAY;


http://eor.edu.ru/
http://www.ximia-nefti.ru/

«TeopeTrueckue OCHOBBI XMMHUECKOU TexHOIorHm»; «IIpouecch! u annaparb»; « OCHOBBI
aBTOMAaTU3allMd TEXHOJOTMYECKUX TpoueccoB»; «HbopMalMoHHbIE TEXHOJIOTHH B
po(hecCHOHATTBHOM e TEIIbHOCTIY;

- Macrepa: JUIUIOMHPOBAHHBIE CIICIIMAIUCTHI, HWMEIOIME OMNBIT paboThl B
COOTBETCTBYIOIIMX OTPACHSAX HPOMBIIIICHHOCTH;

- OMNBIT JCATEIBPHOCTH B OPTaHU3AIMSIX COOTBETCTBYIOMIECH MPpodhecCHOHATBHON
chepbl SABISETCS O00s3aTENBbHBIM JJIsl TPEIojaBaTesieii, OTBEYAIOIMIUX 32 OCBOCHHUE
oOyuaromumcsi  mpodeccHoHaIbHOTO  IMKJa, O3TH MpenojaBaTeJli M MacTepa
MPOU3BOJCTBEHHOTO OOYyYEHHUS! JIOJDKHBI MPOXOAUTH CTAXUPOBKY B MPOGUIBHBIX
OpraHu3alusIX HE Peke OJAHOrOo pasa B 3 roja;



4, KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHMUA
MNMPOPECCHUOHAJIBHOI'O MO YJISA (BUOA MPOP®PECCUHOHAJBHOMN
JEATEJBHOCTHN)
Pe3yabTaThl (0CBOCHHBbIE OcHoBHbIe mnoOKa3aTequ oOueHkH | PopMbI U MeTOIbI
npodeccuoHaJIbHbIE pe3yJbTarTa KOHTPOJIS1 M OLlEHKH
KOMIIeTeHI[HH)

11K 2.1 KonTposupoBarb 1 |- yMeHHe peryiaupoBaTh |[IPAKTUYECKUE 3aHATHS,
pEryJIMpOBaTh TEXHOJIOTUYECKUH TEXHOJIOTUUECKUNA pexxuma C |mabopaTopHbBIC 3aHATHS;
PEeXUM C  UCIOJb30BAaHUEM [MCIOJb30BAHUEM CpencTB |y4ucOHasi MPAKTHKA;
CPEJCTB  aBTOMATH3allMM M |[aBTOMATHU3AIMU U PE3YJIbTATOB caMoOCTOsATeNIbHas paboTa

pE3yJIbTaTOB AHAJIN30B

AHAIM3a; - yMCHHE 00eCIIeYnBaTh
COOJTIOJICHHE TTapaMETPOB
TEXHOJIOTUIECKOTO MPOLIECcca U X
pEryJIupoBaHHEe B COOTBETCTBHUE
pErJIaMeHTOM TIPOU3BO/ICTRA;

- YMEHHE HUCIOJIb30BaTh
HOPMAaTUBHYIO U TCXHUYCCKYIO
TOKYMEHTAIIHUIO;

- 3HATh TPHUMCHSICMBIE CPEJICTBA
ABTOMATH3AIMH, KOHTYPbI KOHTPOJIS U
peryJIMpOBaHus rnapameTpoB
TEXHOJIOTUYECKOTO MPOLecca;

C

OKCIICPTHAA OLICHKA
BBIIIOJIHCHH A
IMPAKTUYCCKOI'O 3alaHUsA

[IK 22 KouTtponupoBaTh
KaueCTBO CHIPbS, TOTYyYaeMBbIX
MPOIYKTOB

3HATh KJIACCU(UKAINIO OCHOBHBIX

[IPOLIECCOB;

- 3HaTb OCHOBHBIE 3aKOHOMEPHOCTHU
[IPOLIECCOB;

- 3HaTb  OCHOBHBIE  IIOKa3aTellu
KauyecTBa ChIPbsI U MOJIy4aeMbIX
[IPOJYKTOB;

- 3HaTb B3aMMOCBSA3b IapaMETPOB

TEXHOJIOTHYECKOTO MpoLecca U UX
BIIMSTHAE Ha KAYECTBO U KOJIMYECTBO
[PO/IyKTa;

- YMEeTh KOHTPOJIHMPOBATH KAYECTBO
CBIPbsI, M0y (HadpUKaTOB U TOTOBOM

[IPAKTUYECKUE 3aHSITHS;
nabopaTOpHbIE 3aHATHUS;
yueOHas IPaKTHKa;
caMmocTosiTeNbHas paboTa
HKCIIEPTHAS OLICHKA
BBITIOJTHEHUSI
[TPAKTUYECKOTO 3aJaHuUs

[1K 2.3 KonTposnnpoBats pacxon
CBIPBS, IPOAYKIIUU, PEareHTOB,
KaTaJI1n3aTOpOB, TOIUINBHO
HHEPIEeTUYECKUX PECYPCOB

YMETb OCYIIECTBIISATH KOHTPOJIb 32
oOecriedeHeM MaTepUualbHBIMU U
HHEPreTUUYECKUMHU PECYPCaMUu;

- YMCTH paCCUUTHIBATE MAaTCPHUATIBbHO-
HHEPTreTHYECKUe " TEXHUKO
HKOHOMHYECKHE OKa3aTeIH MPOIIecca;
- 3HaTh METOJIbl KOHTPOJIS pacxojia
CBIPBS, ~ MaTepUaOB,  IMPOIYKTA,

MPAKTUYECKHUE 3aHATHS,
TabOpaTOPHBIC 3aAHITHS;
yueOHasi MPaKTUKA,;
camocTosITeNIbHas paboTa
HKCIIEpTHAsI OIICHKA
BBITTOJIHECHU ST
[PAKTUYECKOTO 3aaHUs




®opmbl U METOJBl KOHTPOJS M OLIEHKH pe3ylbTaTOB OOy4YEHHUs JOJDKHBI IO3BOJISATH
OpOBEPSATh Yy OOYyYaroIMXCS HE TOJBKO CPOPMHUPOBAHHOCTH MPOGECCHOHATBHBIX
KOMIETEHIINA, HO U pa3BUTHE OOIINX KOMIIETEHIIUI 1 00€CTIEYMBAIONINX UX YMEHHIA.

Pe3yabTaThl (OCBOEHHBIE 0011IHE
KOMIIETEHIIMH)

OcHOBHbIE MOKA3aTeJIN OLIEHKH
pe3yabTara

(I)OpMLI H METOAbI
KOHTPOJIA U OHCHKH

OK 01
BriOupaTh CiocOOBI pereHus

- JIEMOHCTpalusi WHTepeca K
Oynmyiei nmpodeccuu B Impoliiecce

- HaOIIOJECHUE U OLICHUBAHUE
PE3YIbTATOB JIEATEILHOCTH

3a1a4 1pohecCHOHaTbHON OCBOEHUS 00pa3oBaTeIbHOM [Ha OPAaKTHYECKUX |

NeATeIbHOCTH, IPUMEHUTENBHO K [IporpamMMel, ydactus B HOVY, 1aOOpaTOPHBIX 3aHATUAX, HA

pa3IUYHBIM KOHTEKCTaM ONUMITHAaX MPOPECCHOHATBHOTO [y4eOHOU u
MacTepCTBa, (ecTuBaNAX, [IPOU3BOIACTBEHHOI
KOH(EepeHIUAX [IpaKTUKE, B  HE y4eOHOMU

NeATEeIbHOCTH

OK 02 Ocy1ecTBisATh NOUCK, - o0ocHOBaHME  BbIOOpa U |- HAOJIIOJICHHE U OLICHUBAHUE

QHaJIN3 1 MHTEPIPETALUIO PUMEHEHHS METOZ0B U CIIOCOOO0B [pe3yIbTaTOB JEATEIbHOCTH

nHpOpMaLnu, HEOOXOAUMOM Uil [pelIeHUsT  NMPO(ECCHOHANBHBIX |HA MPAKTUYECKUX U

BBITNNIOJIHCHUA 3a1a4

3ajay B 00JIacTH pa3pabOTKH

J'Ia60paTOpHBIX 3aHATUAX, HA

npoeCCHOHATIBHOM IEATETFHOCTH [TEXHOJIOTHYECKUX MPOIECCOB M [y4eOHOH U

[IPOCKTUPOBAHMS H3ICIIHII; [TPOU3BO/ICTBEHHOM

- neMoHcTpanust 3QGEKTUBHOCTH  [TPAKTUKE

151 Ka4yecTBa BBITTOJIHEHHS
OK 03 - IEMOHCTpaIus CIIOCOOHOCTH |- HAOJIOIEHUE U OLICHUBAHUE
[TnaaupoBaTh ¥ peain30BBIBATh  [IPUHUMATH peleHus B [pe3yJbTaTOB JESATCIHHOCTH

COOCTBEHHOE HpO(beCCI/IOHaHBHOG u
JIMYHOCTHOC PA3BUTHC

CTaHAAPTHBIX U HCCTAHIAPTHBIX
CUTyalusax u HCCTH 3a HUX
OTBCTCTBCHHOCTbD

Ha MPAKTHYECKUX U
abOPAaTOPHBIX 3AHITHSIX, HA
yueOHOM U
POHU3BOACTBEHHON
[PaKTHUKE

OK 04

PaGorate B KOIIEKTHBE U
KOMaH[e, YPHEKTUBHO
B3aMMO/JICHICTBOBATH C KOJIJIETAMH,
PYKOBOJICTBOM, KJINEHTAMHU.

- HaXOXJACHHUE U UCTIOJIb30BaHUE
nH(popmanuu 41 3¢p(HEeKTUBHOTO
BBITOJIHEHUST TPO(ECCHOHATBHBIX
3amay, MPOPECCHOHAIBHOTO |
ITMYHOCTHOTO PAa3BUTHUS

- HaOJII0/ICHNE U OLIEHUBAaHUE
pE3yJIbTaTOB JESTEbHOCTH

Ha IIPAaKTUYECKUX U
TabOpaTOPHBIX 3aHATUSIX, HA
yaeOHOM u
[TPOU3BOJICTBEHHON
[IPaKTUKE, IPU BHINOJIHEHUN
BHEAYIUTOPHOU

CaMOCTOSITENIbHON paboThI

OK 07

Co1eliCTBOBATh COXPAHEHHIO
OKpPY>KaroIIel cpe/bl,
pecypcocoepexenuro, 3pPeKkTUBHO
JIEICTBOBATH B YPE3BBbIUYANHBIX
CUTYyaIUsIX

- IeMOHCTpalus HaBBIKOB
MCII0JIb30BaHUsl MH(OPMAIIMOHHO
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI
B IpodeccnoHanbHOM
NesITeIbHOCTH

- HaOJIIO/ICHUE U OLIEHUBAaHUE
pE3yJIbTaTOB JESTEbHOCTH

Ha MPaKTUYECKUX U
TabOpaTOPHBIX 3aHATUSX, HA
yaeOHOU u
[MPOU3BOJCTBEHHOMN
[PaKTUKE, MPU BBITOJIHEHUHN
BHEAY IUTOPHON

CaMOCTOSITENTbHON PabOTHI




OK 09

lcrions30BaTh HH(POPMAITMOHHEIE
TEXHOJIOTUH B TPOPECCUOHATLHON
NeATeIbHOCTH

- B3aUMOJICHCTBHE C
00yJaronuMuCH,
[pENoiaBaTesIIMU U MacTePaMHU B
X0J1¢ 00yUeHUs

- HaOJIIOAEHNE U OLICHUBAHUE
PE3yJIbTATOB JIEATEIHLHOCTH
Ha TPAKTHYECKUX U
1a00PAaTOPHBIX 3aHIATHSIX, HA
yaeOHOil 1
[TPOU3BOICTBEHHOU

[IPaKTUKE




[Tpunoxenue

IIJIAHUPOBAHUE YUYEBHBIX 3AHATHUN C HCIIOJIb30BAHUEM

AKTUBHbBIX U UTHTEPAKTUBHbBIX ®OPM N METO0OB OBYYEHUA

[—

Ne Kou ®opmupyemble
n/n AKTHBHBIC M1 HHTEPAKTHBHbIC | YHHBeEpPCAJIbHbIE
Tema yyeOHOro 3aHATHS BO
(¢opMBbI M MeTOIBI 00y4YeHHUS yuyeOHbIe
4acoB .
AeiCTBUSA
1. Pazpen 1. Xumusa wu Merton «Mo3roBoro mwrypmay, PerynsatusHsle,
TEXHOJIOTUs HepTu U ra3a MUHHU-JICKLYS, TPEHWHT, | JTUYHOCTHBIE,
14 myOIyHast IIPE3CHTAlMs | I0O3HABATEIIBHEIE,
IPOEKTa KOMMYHHMKAaTUBHBIE
2. Paznpen II.  Benenue 28 TBopueckoe 3amanue, padora B | PerynsTusHsle,
TEXHOJIOTMYECKOI0 MaJIbIxX rpymnmnax, METOJl | TMYHOCTHBIE,
Ipolecca Ha yCTaHOBKAax «Mo03roBoro mTypMa», TPEHUHT | IIO3HABATEJIbHBIE,
I'n Il Tuna myOaMYHas IIPE3EHTALUS | KOMMYHUKATHBHbIE

IPOEKTa




IMPUJIOKEHUE 1.2
ConocraB/ieHue TpeOoBaHNii padoToaaresss H 00pa3oBaTeJbHBIX pe3yabTAaTOB
aucuuiuiuebl 1IM.02 Benenue TeXHOI0rH4eCKOro nmpouecca Ha yCTaHOBKAaX
I u II kaTeropuii B npogecCHOHAIBLHON AEATEJIbHOCTH 10 CHEHAIBHOCTH

18.02.09 IlepepaboTka HedTH M ra3a

TpynoBas IIpoBepka TeXHHYECKOI0 HanmeHoBanue Kou-Bo
GyHkuus COCTOSIHMSL U 00CTy:>KHUBAHME pa3naesioB/TeM B JacoB
o0opynoBanusi ycranosok I -11 paboueii
KaTeropuM nojJ pyKoBoACTBOM nporpaMmme 1o
padoTHHKAa (oJiee BLICOKOIO AUCHUIINHE
YPOBHSI KBaJIM(pUKaAMu
TpynoBsie [TpoBepka ucnpaBHOCTH Tema 1.3. 154
JEHCTBUS obopynoBanus, yctaHoBOK |-11 ITepepaboTka
KaTeropuu mepeji MyCcKoM B paboTy U | YIJIEBOJOPOIHBIX
B Iporiecce paboThbl ra3oB
[IpoBepka 1enoCcTHOCTH
TpyOOIIPOBOJIOB, I'PaIuPEH, IPaHyII
TOpPOB, BOJIOOTCTOMHUKOB, Tema 1.5.
CernapaTopoB, DJIEKTPoAeruIparopsl, | TeopeTnyeckue
OTCTOMHMKOB, pE3€pBYapoB, OCHOBBI IIPOLIECCOB
PEKTHU(PHUKALIMOHHBIX YCTAaHOBOK, neperoHku Hedru
OKHUCJIUTEIbHBIX KOJIOHH, U T'a30B
KOHBEPTOPOB, abcopOepoB,
azcopOepoB, OCYIIUTENEH,
anmnapaTroB BO3yIIHOTO
OXJIAKJCHMSI, pEaKTOPOB, KOJIOHH, Tema 1.6.
LIUKJIOHOB, BUOPOILJINT, [TepBuunas
PEaKIMOHHBIX alllapaTos, NeperoHKa HePTH.
KOHTAKTHBIX arnaparoB, HEHTPUDYT,
KpUCTAJIJIN3aTOPOB, SKCTPAKTOPOB,
KOHJICHCATOPOB, XOJIOAWIBHUKOB,
IPpOOUIIOK, UCTIapUTENEH,
1 Py30poB, TEIMIOOOMEHHUKOB, Tema 1.7.
CYIIWJIOK, MEJIbHHUI], CMECUTEIIEH, Teopetnueckue
IIPECCOB, J103aTOPOB, OCHOBBI
ANEKTPOIU3EPOB, MOJIEKYJISPHBIX XUMHUYECKHUX
CHT, GWIBTPOB raza BO3yIIHBIX IIPOLIECCOB
KOMMYHHKaIUH, QUIBTPOB BO3yXa, | IepepaboTKu
HACOCHOT0 000PYI0BaHUs, HeTH U Taza
PECUBEPOB, BEHTHIISLIMOHHBIX
CHCTEM, IIPO JIMBHEBOU U
XUM3arpsi3HEHHOW KaHaJIW3aluH, Tema 2.1.
ApeHakHoM cucteMbl ycTaHoBOK |-11 | OcHoBBI
KaTeropuu yIpaBleHUs
TE€XHOJOTMYECKUMHU
YmMenus BoisiBnsTE 1ePEeKThI, MEXaHUYECKHE | IPOIECCAMHM
MIOBPEXKICHHSI HHCTPYMEHTOB,
TEXHUYECKHUX YCTPOMCTB, Tema 2.2 O6mue
CBETWJIBHUKOB, CPEJICTB CPEJICTBA BEACHMUS
VHJIMBHU1yaJIbHOUN U KOJIJIEKTUBHOU TEXHOJIOTUYECKHUX
3aIUTBI, IOKAPHOI'O UHBEHTAps IIPOLIECCOB
BhIsBIATE HEHCIIPAaBHOCTH B paboTe
obopyoBanus yctaHOBOK I-11




KaTeropuu

BEITOIHATE TUTIOBEIC CJICCApHbBIC
paboThI B paMKax CBOCH
KOMITETCHIIMH TIPU ITPOBEPKE
TEXHUYECKOT'O COCTOSIHUS U
o0ciTy’)kKuBaHUH yCTaHOBOK I-11
KaTeropuu

BrusBiats neekThl HapyKHOM
nosepxHoctu CPJ] ycranosok -1
KaTeropuu

BrisiBnsiTe nedexTsl 000pyaoBaHus
yctanoBoK |-11 xareropun

BbISBIATE YTEUKH CHIPBS, pEareHTOB,
KaTaJIn3aTOpPOB, IPUCAJIOK,
MOJIYTIPOJYKTOB, FOTOBOM
MPOAYKIUH yepe3 (IIaHIeBbIe H
pe3b00BbIE COEAMHEHUS, 3aIIOPHYIO
apMaTtypy U caJbHUKOBBIE
YILUIOTHEHHsI 000py10BaHUs
yctaHoBoK |-l kaTteropuu

3Hauusd

[lepeuenp nepeKTOB UHCTPYMEHTOB,
TEXHUYECKHUX YCTPOMCTB,
CBETHWJIBHUKOB, CPEICTB
VHIUBUyaTbHON U KOJJIEKTUBHOU
3aIUTBI, IOKAPHOI'O UHBEHTAps

WHcTpyKuny 1o dKCIuryataluu
yctaHoBoK |-l kateropuu

[TopsinoK TEXHUUYECKOTO
00CITy’)KUBaHUs TPYOOIIPOBOJIOB,
000pyI0BaHUs, TYTTUKOBBIX
YUYacTKOB, TETJIO CITyTHUKOB
yctaHoBok I-1l xateropuu B nmepuo
HU3KHUX TeMIepaTyp OKpYy KaroLei
cpenbl

WNHucrpyknnu no skcrryaranuu CP/]
ycraHoBok -1l kareropun

Hasnauenue, ycTpoKUCTBO, IPUHIUIT
nevictBust oobopyaosanus, CP/I,
KUIIuA, HacocHOTO 000py10BaHHS,
TpyOOIIPOBOIOB, 3aMIOPHOM,
MIPEIOXPAHUTEIBHON U
PETYJIMPYIOIIEN apMaTyphbl
ycraHoBok -1l kareropun

NHcTpyKIMHU 110 3KCIITyaTaluy
TpyOOIIpoBo10B ycTaHOBOK |-11
KaTeropuu

Tema 2.3.
[Tepenaroniue
U3MEPHUTEIbHBIC
npeoOpa3zoBarenu

Tema 2.4.
ABTOMaTHUECKOE
peryiaupoBaHue 1
PETYIATOPHI

Tema 2.8.
KoHntpouns
KauecTBa
KaTaJIn3aTOPOB

Tema 2.9.
KonTponb
KauecTBa
TEXHUYECKUX U
CTOYHBIX

Tema 2.10.
KoHntpouns
KauecTBa ra3oB




ycraHoBok -1l kareropun

CxeMbl BOTOCHA0KEHUS, Tap
CHAOKCHHMS, KaHAIN3ANH U
BOJ0OOTBEIEHUS yCTaHOBOK |-11
KaTeropuu

CXeMBI TEXHOJIOTHIECKOTO mpouecca

PykoBoauTens paboueit TpymmsI
(MeToaucT)

Uinen paboueit rpynmbl
(mpernogaBaTeb)

Uinen paboueit rpynmbl
(mperogaBaTeb)

[IpencraBurenu HazBanue opranuzanuu:

JIOJDKHOCTB

JIOJDKHOCTB

M.IIL.
[IpencraBurenn HazBanue opranuzanumu:

JIOJ>KHOCTB

JIOKHOCTB

M.IL

N.0. Gamunus

N.0. damunus

N.0. damunus

N.0. Gamunug

N.0. Gamunug

N.0. damunus

N.0O. Gamunus
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