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1. Hean ocBOeHUsI AU CHUTIINHBI

HCJ’IHMI/I OCBOCHUS JUCHHUIIIIMHBI ABJISACTCA (bOpMI/IpOBaHI/Ie y o6yqafoumxc;1 OIpECaACIICHHOI'O

OOII

poecCHoHANBbHOM e TENIbHOCTH.

(m. 5 O6meii xapakrepuctuku OOII) coctaBa KOMIIETEHIUH ISl TMOATOTOBKH K

CocraBJjsiiomue pe3yibTaTOB OCBOCHUSA

Kon HNHIUKATOPBI T0CTH/KEHUS] KOMIIeTeHIMIi o
P — HaumeHoBaHHe (1eCKpPHNITOPBI KOMINIETeH i)
KOMITeTeHI{HH Kon HaumeHoBaHue Ko HanMenoBanme
HHIUKATOPa HHIUKATOPA A0CTHKEHUS
Brnaneer HaBbIKaMu ONEpPaTHBHOTO
COIPOBOXKIECHHS TEXHOJIOTHUECKUX
TIK(Y) MPOLIECCOB HE(TEra30BoOro
41B1 MIPOU3BOACTBA C UCIIOJIB30BAHIEM
’ MPOLIECCHOrO MTOAX0/1a B 001aCTH
c pa3paboTKu U FKCIUTyaTaluu
04eTaeT reoIoro- o
MECTOPOXKACHUH He(TH U raza
CrnocobeH MpUMEHSTh TPOMBICIIOBYIO TECOPHIO 1 Ymeef BbIOMpATh .
I oueccamﬁpno;[xo;[ B TIpAKTHKY Tpu ecypcocoe I::raroume TEXHOJIOTHU
npaxmqecxoﬁ COBCPIICHCTBOBAHHIT gns{y(]))ne aTI/][)BHOI‘O COIPOBOXKIACHUS
ﬂgﬂTeﬂbHOCTl/l TEXHOJOTHICCKHX TIR(Y)- Texrxonopmqecxux n OLIL)eccos
COYeTaTh TeO) ,mo " onepauui u 411 HedTerazoBoro i OI/II)3BOI[CTBa B
TIK(Y)-4 P N.IIK(Y)-4.1 OCYLIECTBIEHHH IIPOLIECCOB P
MPAKTHUKY B HETEra3oBoro obJiacTH pa3pabOTKH U SKCILTyaTaIllnu
COOTBETCTBHH C MECTOPOXKACHUN He(TH U raza
BHIGPaRHOi Chepoii MIPOM3BOJICTBA B 00JIACTH 3 PO ¢
HaeT MpaBUiIa ydueTa,
I otgeccnorlam,ﬁoﬁ paspaGoTku u CI/ICTeMa’lI)‘I/ISa I/[IZI;I X ;HeHHﬂ
P 9KCILTyaTalul 1 pa
JIeSITEIIbHOCTH MecTopoNIeHHiE HedTH 1 reoJIoro-IpoMBICIIOBOM HH(OpMalmy,
rasa MPUHLHUIBI ¥ TPEOOBAHUSI IO
TIK(Y)-4.131 cOepeKEHNIO PECYPCOB IIPEATIPHUSATHIA
’ HedTerazoBoro MpOU3BOACTBA IS
OIIEPaTHBHOTO CONPOBOXKICHUS
TEXHOJIOTMYECKUX IIPOLECCOB B
o0acTu pa3pabOTKH U SKCIUTyaTaluu
MECTOPOKICHUH He(TH U raza
Braneer HaBbIKamMu paboTHI CO
CTaHIAPTHBIMU IIPOTrPAMMaMHU
TIK(Y) IIPOEKTUPOBAHMS TEXHOJIOTHIECKHX
71B1 MIPOLECCOB He(TEra30BOro
’ MPOM3BO/ICTBA B 001aCTH Pa3padOTKH
Bemmonuster paboTeI 10 M 9KCIUTyaTaluH He(TSIHBIX ¥ Ta30BBIX
paspaborke MECTOPOKICHUH
CriocoOeH BBINOIHATh
AGOTEL 110 OpraHU3aIMOHHO- YMeer aHanM3MpoBaTh U 0000IIATH
P TEeXHUUECKON OIIBIT Pa3pabOTKN TEXHUYECKUX U
MIPOEKTUPOBAHHIO
JTIOKYMEHTAIIHH, TEXHOJIOTHYECKUX TPOEKTOB,
TEXHOJIOTHYECKUX
npotieccon MIPOEKTUPOBAHUIO MK(Y)- HCIOJIb30BaTh CTAH/IAPTHBIE
TEXHOJOTUYECKUX 7.1V1 MpOrpaMMHBIE CPEJCTBA MPU
TK(Y)-7 HedTerazoBoro N.IIK(Y)-7.1 porp pex P
HIpOM3BOLCTEA B MIPOLIECCOB MO MPOEKTUPOBAHUU TIPOU3BOACTBEHHBIX
P YTBEPXKJIEHHBIM hopmam U TEXHOJIOTHYECKUX TPOLIECCOB B
COOTBETCTBHH C .
BLIGparoii cepoii UL He(hTera3oBoro HedTerazoBoii oTpaciu
npodeccHoabHOM MIPOM3BOJICTBA B 00JIACTH 3HaeT TEXHUKY U TEXHOJIOTHIO
pa3paboTku u MPOBEJCHUS IPOSKTHPOBAHUS
JIeSTEeNbHOCTH
IKCIUTyaTaluHl HeTSHEIX 1 TEXHOJIOTHYECKUX ITPOLECCOB,
Ta30BBIX MECTOPOXKICHUH TEXHOJIOTHYECKUE KOMIUIEKCHI,
MK(Y)-7.131 | ucnonb3yeMble Ha IPOU3BOJICTBE,

CTaHJAPTHBIE KOMIIBIOTEPHbBIE
MIPOrpaMMBI UL pacyeTa
TEXHUYECKHUX CPEICTB U
TEXHOJIOTMYECKUX PeIIeHUH

2. MecTo aucuunanHbl B cTpykrype OOIT

I[I/ICL[I/IHJ'II/IHa oTHOCUTCS K Oa3oBoii wactu bnoka 1 yqe6H0ro IjiaHa O6p8.30B2lTCJ'ILHOﬁ

MIPOTrPaMMBI.

3. Ilnanupyempble pe3yJabTaThbl 00y4eHHUs M0 AUCIHUIIINHE

[Tocne ycrienHoro OCBOGHUs AUCLUILTUHBI Oy1yT c(OPMUPOBAHBI pE3yIbTaThl 00yUEHUS:




ILnanupyemble pe3y/IbTAThI 00y4eHH sl 110 JHCHHILIHHE MHIUKaTOpP JOCTHKEHUS
Koxn HaumeHoBanue KOMIICTEHIIMH
P 1 3HaTh (U3MKO-XUMHYECKHE OCHOBBI IPOIIECCOB cOOpa M IOATOTOBKU WIIK(Y)-4.1
CKBa)XMHHOM NPOJYKIIMH, TPOOBAHHUS K KAYECTBY IPOAYKIIMU CKBAKUH WIK(Y)-7.1
VYMeTh pemaTh HWH)XEHEpHbIE 3agaud 1o cOoOpy ¥ TOATOTOBKE WIIK(Y)-4.1
CKB&XMHHOM  NHPOJAYKIMH C  HCIOJB30BAHHEM  COBPEMEHHBIX WIK(Y)-7.1
P2 | oOpa3oBarenbHbIX © HHOOPMAIMOHHBIX TEXHOJOTHHA, MPUMEHSITH
MOJCNUPYIOIIME HPOrpaMMBbl Ul pacdeTta W aHaju3a IPOIECCOB
HOATOTOBKH MPOIYKIMU CKBAKUH
NIIK(Y)-4.1
P13 | VIMeTh ONBIT IPEACTABICHUS U 3AIUTHI PE3YJIbTATOB PACUCTOB WLIIK(Y)7 1

OHCHO‘IHBI@ MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI arTeCTaluu NpcACTaBJICHbI B

KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIIMHBI.

4. CTpyKTYpa M cojiep:KaHue TUCIHUINIUHbI

OcHoOBHbBIE BHBI yqeﬁnoifl HECATECJIBbHOCTH

®opmupyemblii O6Bem
Pa3zaesbl AMCHUTNIMHBI pesyJtbrar Buabl yueOHol 1eATebHOCTH BpEeMEHH,
a furen o0yueHust o ALy n p " ’
JUCHHUIIINHE ’
Pazpea 1. Jlexuumn 4
Bogonedrsansie smynbcun. CO0p mpoayKIHMH P/l [IpakTrueckue 3aHITH —
CKBXMH W [peIBapUTElIbHAs IOATOTOBKA P12 JlaboparopHble 3aHATHS 2
MPOIYKIINH HE(PTSIHBIX CKBAKUH P/13 CamocTosTenbHas 31
pabora
Paznea 2. Jlexuun 4
OcIioXxHEHUs TP 3KCIUTyaTallun [IpakTrueckue 3aHATHs —
MIPOMBICTIOBBIX TPYOOTIPOBOIOB PJI1 JlabopaTopHbIE 3aHATHUS 2
2.1: TexHONOTHYECKNE PACUETHI IPOMBICIOBBIX P/12
TpyOOIIPOBOIOB P13 CamocrosiTenbHas 31
2.2: OcnoXHEHUS IPH dKCILTyaTalluu pabota
IIPOMBICJIOBBIX TPYOOIPOBOIOB
Pa3pea 3. Jlexuumn 2
TexHOI0r1Y IPOMBICIIOBON NOATOTOBKH HEPTH [IpakTrueckue 3aHATHs —
1 BOJIBI P/1 JlaGoparopHble 3aHATHS 2
P12
a CamocrosiTenbHas 31
paborta
Pasnen 4. Jlexunn 2
TexHonornKM NPOMBICIOBON MOATOTOBKH ra3a [IpakTrueckue 3aHaTHs —
4.1: Ilpogykums razoBoro npomsicia. @a3ossie Il JlabopaTopHbIE 3aHATHUS 2
COCTOSIHUS YIJIEBOAOPOJHBIX CUCTEM PI2
4.2: TexHO0JIOTUU TPOMBICIIOBOM MOATOTOBKHU
P13 CaMocTosTenbHas
IIPUPOJIHOTO Ta3a 31
. paborta
4.3: TexHO0JIOTUU MTPOMBICIIOBOM MOATOTOBKHU
He(TSHOTO Traza

ConepxaHue pa3aenoB JUCHUTUIAHBL:

Paznea 1. Bogonedrsinbie smyabcuu. CO0p NMpoAyKUMH CKBAa:KMH M NpeIBAPUTeIbHAS




NMOJATOTOBKA NMPOAYKIUH HEPTAHBIX CKBAKUH

Oueprerudeckas crparerus Poccun. KioueBbie BBI30BBI, IPOOJIEMbl U 3a7aud HEPTSIHON U
ra3o0BOM OTPACIIX IPOMBIIIJICHHOCTH.

[TpuHnMnuanbHass TEXHOJOTHYECKash cxema cOopa W TOATOTOBKM HEPTH, Ta3a U BOJIBL
IToka3zaTenu 1 HOPMBbI KauecTBa TOBApHOU HEPTH.

Bononedrsanbie >Mynbcuu: YCIOBUS 00pa3oBaHMA, THUIIBL, JUCHEPCHOCTH, (U3NYECKHE
CBOWCTBA, yCTOMYHUBOCTD, IPUPOJHBIE IMYJIBIaTOPBI, ABJICHUE «CTAPEHU», METOBI Pa3pyLLIEHUS.

Cuctembl cbopa M TpaHcmopra HedpTH M Taza: TpeOOBaHHMS W BHJbI, JOCTOMHCTBA W
HezocTaTku. OcOOEHHOCTH COBpEMEHHBIX cucTeM cOopa. Cucrema cbopa MpOLYKIMH HEPTSIHBIX
CKBa)XMH B 3anannoit Cubupu.

biiouHbIe aBTOMaTU3UPOBaHHbBIE IPYIIIOBBIE 3AMEPHBIE YCTAHOBKH: TEXHOJIOITMUECKHUE CXEMBI,
NPUHIUI JEHCTBHUS, IOCTOMHCTBA M HENOCTATKU. TpeOOBaHUS K U3MEPEHHUIO KOJIMYECTBA HEPTH U
HedTsHOro raza. O0opy0BaHuE 3aMEPHBIX YCTaHOBOK. MI3MepeHue MpoayKIuu ra30BbIX CKBAXKHUH.

Cenapanuu HedTH OT raza. TexHomornueckas cxema npoueccoB Ha JJHC. Pacuers (ha3oBbix
paBHOBecuil HedTH U raza. HedrerasoBele cemapaTopbl: Ha3HaYeHUE, KJacCU(UKALMS, TPUHIIMIT
paboThI, MPUHINITHAIEHOE YCTPOHUCTBO, paCYeT MPOIMYCKHOM CITIOCOOHOCTH 1O Ta3y U MO KHUIKOCTH,
¢bakTopsl U mokazarenu PPEKTUBHOCTH paboThl. ONTHUMaIbHOE JABICHHWE M YHUCIO CTYIEHEH
cenapauuu. YCTpPONCTBO IpPEIBAPUTEILHOTO OTOOpa Tras3a, ra3oHe(TsHbIE cenaparopbl. TUIBl U
KOHCTPYKLIUU CENapaTopoB.

LlenTpanm3oBaHHBI U IyTeBOW cOpoc Bozbl. I'paBuTanmonHoe pasneneHue ¢as. Tumsl u
KOHCTPYKLIMU allapaToB U CENapallMOHHBIX YCTAaHOBOK C MpeABAPUTEIbHBIM COPOCOM ILIACTOBOM
BOJIBI.

Ha3nauenue, kinaccuukamnus, TUIBl KOHCTPYKLHHM HE(PTEIPOMBICIOBBIX pPE3EpPBYapoOB.
O6opynoBanue pe3epByapoB. CriocOObI CHIDKEHUS TIOTEPh HEPTH OT UCTIAPCHHSI.

Tembl JeKMii:
1. BononedTsiHbIE 3MYyJIbCUU: YCIOBUS OOpa3oBaHUs, TUIBI, JAUCHEPCHOCTh, (pU3HUECKHUE
CBOWCTBA, YCTOMYUBOCTD, MPHUPOTHBIC IMYIIBIATOPHI, «CTAPEHUEY, METOIBI PA3PYIICHHS
2. CucreMsl cO0pa U U3MEpPEHHE MPOAYKIMH CKBaKUH
3. Cenapamus vedtu ot raza. [IpenBapurenbHbI cOPOC BOIBI.

Ha3zBanus 1a6opaTopHbIX padoT:
1. UccnenoBanue BIUSHUS YCIOBHUI MEPBOIl CTYMEHH cemapalvi Ha METAaHOBOE YHUCIIO Ta3a
MEepBO CTYINEHHU cenapauuu HepTH

Pa3pea 2. OciioxHEeHHS NPH KCIUIYaTAlMA IPOMBICTIOBBIX TPYOONIPOBOI0B
2.1: TexHoJIOTMYECKHE pacyeThl POMBICIOBBIX TPYOONIPOBOI0B
2.2: OcJ107KHEeHHS PH IKCIIYaTAIlMM IPOMBICTIOBBIX TPYOONIPOBOI0B

Knaccnukanum TpoMBICIOBBIX TPYOOIIPOBOMOB. [ HapaBiIWdeckne pacyeTbl NpPOCTHIX W
CIIO)KHBIX TPYOOIPOBOJOB TNPU H30TEPMHUYECKOM M HEU3O0TEPMUYECKOM JBIKEHHHM 110 HUM
onHodazHoi kuakocTH. CrocoObl yBeNWYEHHS MPONYCKHOM crnocoOHOocTH. CTpYyKTYphbl
ra30kHJIKOCTHBIX IOTOKOB B TpyOompoBojax. [uapaBiuueckue pacdeTbl Tra3olpOBOIOB.
W3meHneHune TemnepaTypsl U JaBJI€HU ra3a M0 AJIMHE Ta30IIpOBO/a.

Teopernueckne OCHOBBI AIEKTPOXMMHUYECKOH KOppO3MM MeTalioB. Buabl Kopposuw,
¢daktoppl. CrocoObl 3alIUTBI: MEXaHWYECKHEe, TEXHOJIOTUYECKHEe, XHUMUYeckue. BHyTpeHHss
KOppO3Hs TPOMBICIOBBIX TpPyOONpPOBOAOB Ha MecTOpokAeHusAx 3amanHoi CuOupu. 3ammra
He(TEenpOBOAOB OT BHEITHEN KOPPO3HH.

CocraB, NpUYMHBI U MEXaHU3M 00pazoBaHMs ac(halTbTEeHOCMOJIONAPA(YUHOBBIX OTIOKEHUH.
Metoas! npenynpexaenus u 6opsos1 ¢ ACIIO.

CocraB, npuuMHbl U (pakTOphl BbIIAAEHUS coyieil. MeTolbl MpeaynpexaeHus U 60pbObl ¢




OTJIO)KEHHUEM COJIEM.
l'azoBbIE THOpaTBl: CTPYKTypa, COCTaB, CBOWCTBAa. YcinoBus oOpa3oBaHus. CrocoObl
MpeIynpexaeHus] 00pa30BaHMs U JIMKBUIAIMH THIPATOB.

Tembl JeKkumii:

4. TexHoIOruYecKue pacyeTbl IPOMBICIOBBIX TPYOOIIPOBOIOB

5.  Koppo3sus Tpy0onpoBoI0B CHCTEMBI cOOpa U TpaHcnopTa Hedtu

6. AcdanbreHocMononapaguHOBbIE OTJIOKEHHS, OTJIOXKEHHE COJieH, KHUIKOCTHBIE U
THJIpaTHBIEC TPOOKU B Ta30IPOBOJAX

Ha3panus 1abopaTopHbIx padoT:
2. MoaenupoBanue HedTenpoBoaa B mporpamme UniSim Design R460

Pasznen 3. TexHnoaorumu l'IpOMLIC.]'IOBOﬁ NoArOTOBKH He(l)TI/I H BOJbI

TexHonorus mporeccoB 00e3BoKUBaHMS U oOecconmBanus Hedhtu Ha YIIH.

CymHocTs npouecca obecconuBanust. CTaauifHOCTh Ipoliecca odecconuBaHus. MUHMMaIbHO
noTpeOHOE KOJHMYECTBO IPOMBIBHOM BOABI sl obOecconwBaHusa. MHOrocTyneH4aTass u
IIPOTUBOTOYHASI IPOMBIBKA HEPTH 11 00€CCONUBaHUS.

CymHuoctes mporecca crabmwnmzanuu  HepTH. TeXHOJIOTMYecKHe CXEMBl —Iporecca
crabwinzauun HedTH MeTojaMu «ropsiueily cemapauuu U pektudukanumu. OOGopynoBaHUe
YCTaHOBOK CTaOmim3anuu Hedtu.

XapakTepucTUKa CTOYHOW BoOJbl. TpeboBaHMs K BOZAE, 3aKauuBaeMOW B  IJacT.
TexHosornyecKkue cxembl YCTAaHOBOK IMOJTOTOBKHM CTOYHBIX BOJ OTKPBITOI'O M 3aKPBITOTO TUIA U
amnmapartbl: pe3epByapbl, KoaJecLUpyole (QUIbTPbI-OTCTOMHUKH, pe3epBYyapbl-(PIOTaTOPHI.
KackagHast TEXHOJIOTHS IOATOTOBKU CTOYHOW BOJIbI. OOHOBIISIONIUICS HKUIKOCTHBIN THAPOGHOOHBIN
¢uibTp Ha 0a3ze OyIUTOB-OTCTOMHUKOB. ANIAapaT OYUCTKU CTOUHBIX BOJ| (PIIOTAI[MIOHHOTO THIIA.

TeMbl JeKINA:
7. Texunonorus mpoueccoB 00e3B0kUBaHUs U oOecconuBanus HepTu Ha YIIH
8. Tloaroroska Boawl miis cucteMbl TTIT]]

Ha3panus s1adopaTopHbIx pador:
3. MoaenupoBaHue 1 aHainu3 Tpex(a3zHoi cenapanui HeQTera3zoBOASTHOW CMECH METO0M
pacuetHoro uccienoBanus Case Study

Pa3neu 4. TexHosiorum npoMbIc/I0BOii MOATOTOBKHM ra3za
4.1: Ilpoaykums ra30Boro npomsicia. ®@a3oBble COCTOSIHUS YIJ1€BOAOPOIHBIX
cucreM
4.2: TexHO0JIOTMH MPOMBICJIOBO MOATOTOBKH NPHPOIHOIO ra3za
4.3: TexHoJIOrUM NPOMBICTIOBOH MOATOTOBKH He()TAHOIO ra3a

TpeboBanusi k KauecTBY HpPOAYKIMHM Ta30BOro MpoMmbicia. Braroconep:kanue mpupoIHBIX
razoB. @a3oBble COCTOAHMS YIVIEBOAOPOAHBIX cucreM. Da3oBble JauarpaMMbl CMeceu
yrieBooposoB. CyIIHOCTE peTpPOrpamHbIX sBiAeHUW. M3oTrepmbl koHAeHcamuu. I[Iporiecchbr
pacupenus rasa. JpoccenupoBanue. dpdekr xoyns-Tomcona. M303HTponuiiHOe paciumpeHune
rasa.

Haznauenue npoMbICI0BOM MOATOTOBKH. TeXHOIOTHH MOATOTOBKH U X BBIOOD.

Huskoremnieparypnas cenapanus. CyniHocTs npouecca. [IpuHiunuansHas cxema yCTaHOBKH
HTC. IlpuHuunuaibHOE  yCTPOWCTBO  HU3KOTEMIIEpaTypHOro  cemaparopa.  DaxkTopsl
s dextuBHOCTH TexHONOTHH. JlocTomHCcTBAa M Hepoctatku TexHojorun HTC. TlpuanunuansHbie
mojudukaruu texnonorun HTC. TexHonoruu crabuin3aiuy ra3oBoro KoHjeHcara. TeXHOIOruu




perenepauuu Metanona. CTpykTypa norepb Meranosa. [lorepu KoHeHcaTa.

AOcopOnronHass TexXHOJIOTHS ocymku Taza. CymHocTh mporecca. [IpuHnmMmmanbHas
TEXHOJIOTMYECKAsl CXE€Ma YCTAHOBKHM TJIMKOJIEBOM OCYWIKHM rasa. [IpuHuunuanbHoe yCTpONCTBO
abcopOepa. IIpuHIUNUanIbHOE YCTPOWCTBO MHOTO(QYHKIMOHAIBHOTO ammapara. OakTopbl
3G heKTUBHOCTH TexHOJIOTUH. TpebGoBanusi Kk abcopOentam. CpaBHHUTENbHAs XapaKTEPUCTUKA
IVIMKOJICH Kak ocymuTenei. TexHnoyorus pereneparuu abcopoerTon. [lorepu raukoei.

AncopbunonHas TexHosorus ocymku rasa. CymHocth mnpouecca. IlpuHuunuanbHas
TEXHOJIOTHYECKasi CXeMa YCTaHOBKH aJICOPOIIMOHHOM ocymiku ras3a. [IpuHinunuaibHoe yCTpOCTBO
agcopOepa. @akropbl A3PGeKTUBHOCTH TexHOJMOTHU. TpeboBanus k amcopoeHTam. CpaBHHUTEIHHAS
XapaKTePUCTHKA IIEOJUTOB U CHIIMKArelel Kak OCyIInuTeNeH.

CocraB Hedrsanoro raza. TpeOoBaHUs K KOMIUIEKCY COOPYKEHUH 10 MOATOTOBKE HEPTIHOTO
raza K Tpancnopry. OrOeH3nHuBaHne HE(YTAHOTO ra3a: KOMIIPECCHOHHBIHN cr1oco0, abcopOInOHHbBIN
crnoco0, HU3KOoTeMIepaTypHas koHaeHcamnus. Ocyika ra3a >XUIKuMu copOeHTamu. O4ncTKa rasa
ot cepoBogoposia u CO;: aMHMHOBasE OYMCTKA, OYUCTKA THJIPOOKUCHIO jKeje3a. THUIOBbIE CXEMBbI
YCTaHOBOK MOJTOTOBKM HE(TSAHBIX Ta30B IMEPBOW CTYNEHH CeNapaldd M KOHIEBOW CTYIEHU
cermapanuu.

TeMBI JeKINH:
9. TIlpoxykuus ra3oBoro npomeiciia. ®a3oBbie COCTOSHUS YTIIIEBOAOPOTHBIX CHCTEM
10. TexHonoruu moAroToBkH HePTsiHOTO raza. Ocyika rasa.

Ha3Banus 1adbopaTopHbIX padoT:
4. Pacuer creneHu OXJIaXACHUs ra3a Ipy pacliupeHuu

TemaTuka KypcoBbIX padoT:

A6copOIIOHHAsI TEXHOJIOTUS OCYIIKH ra3a Ha Fa30BbIX MECTOPOKIACHUAX
butymuno3Hbie HeTH. TeXHOIOTUS TTOATOTOBKU

Mertoabl 60pr0BI ¢ acdanbTeHOCMOI0NapadUHOBBIMU OTIOKEHUSIMHU B He(hTEnpoBogax
Bnusinue maruuTHOM 00pabOTKM HAa YCTOWYUBOCTH BOJOHE(PTIHBIX IMYIbCUN
Bononedtsanbie sMynbcun: CBOWCTBA, YCI0BUS 00pa30BaHUS U pa3pyLICHUS

I'unpatsl Ta30B U cI0COOBI MPEJOTBPAIICHUS UX 00pa30BaHus B ra30MpoOBO/IE
JleripeccopHble MpUCAIKU K HeTH (Ha3HAUCHHE, MEXaHU3M JIeHCTBUSL, (aKTOPHI)
JleamynbraTopsl (Ha3HAYEHUE, CBOMCTBA, MEXaHU3M JeHCTBUS, Y)PEKTUBHOCTD,

ONoGaRwWdE

(baxTopsl)

9. MHcnonw3oBaHue pacTBOpHTENEH 415t 60pHOBI ¢ achanbTeHOoCMOoonapaduHOBBIMH
OTJIOKEHUSAMH B TPYOOIIPOBOJaX

10. KackaaHasi TEXHOJIOTHS TOATOTOBKU BOIbI st TTIT]],

11. Koppo3uoHHBIII MOHUTOPUHT cUCTEM HedTecOopa

12. Koppo3swust TpyOOIpoBOIOB cHCTEMBI HehTecOopa U CIocoObl ee IPeIOTBPAIICHHS

13. Metoabl 3KCIIEpUMEHTAIILHOTO OIpeIeIEHUs] TEMIIepaTypbl HACHILIEHUS HEPTH
napaguHOM

14. O6opynoBaHHe U TEXHOJIOTUU TOATOTOBKHU MOMYTHO JOOBIBAEMOM BOJIbI

15. TloBeimenue >pPEeKTUBHOCTH UCTIOIB30BAHMS METAHOJIA B TEXHOJIOTUH MTOATOTOBKH
MIPUPOJHOTO Ta3a METOI0M HU3KOTEMIIEpaTypHOM cenapaiyu (TEXHOIOIUU PELUPKYIISLINN)

16. TIpenoTBpaieHne MOTEPh YIIIEBOAOPOIOB IIPH MOTOTOBKE HEPTH

17. TIponan-OyTaHoBas (ppakuusi IPUPOJHOTO ra3a. TeXHOJOTHH MOTyYeHHs, COCTAaB,
CBOMCTBA, HAIIPaBJIEHUS UCIOIb30BAHUS

18. Cenapanus HedTu oT raza (Teopusi, HakTopbl, KAYECTBO MPOIYKTOB)

19. Cenapanus HedTH OT Ta3a (3PHEKTUBHOCTH, PAKTOPBI, KOHCTPYKITUHU CEITapaTOPOB)

5. Opranusanusi cCaMoCTOATEIbLHON PadoThI CTY/IEeHTOB



CaMocrosiTenpbHasi paboTa CTYACHTOB NPH HW3YYCHUU AWCHMILIUHBI TPEIyCMOTPEHA B
CIenyIomuX Buaax u popmax:

— Pabora ¢ IEKIMOHHBIM MaTEpUAIOM, TMOHCK W 0030p JUTEpaTyphl W JIIEKTPOHHBIX
HMCTOYHUKOB MHGOPMAIUH 110 U3y4aeMoi TeMe Kypca;

— BrInogHeHMe qOMaITHUX 3aJJaHUH,

— OdopmiieHre 0TYETOB TI0 JTA0OPATOPHBIM paboTaM;

— Ilouck, ananm3, CTPYKTypuUpOBaHHWE M TpE3CHTalus HHPOpMANMH TO TEeMe KypCOBOU
paboTsI;

— BreimonHeHnue KypcoBoit paboThI;

— IloaroroBka K OLEHUBAIOLIIM MEPOTPHUATHUSIM.

6. YueOHO-MeTOIMUeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1. YueOHO-MeTOIMYeCKOE 00ecneyeHne

1. dynutomxkun, MBan UrnarbeBuy. COOp M MOArOTOBKA CKBAKMHHOMN MPOYKIIMU HEPTIHBIX
MecTopokaeHui: yueoHoe mocooue / Y. . [lyntomkun. — Mocksa: Hedts u ras, 2006. — 320 c. —
ISBN 5-7246-0239-3.

2. Jlyromkus, ['eopruii CepreeBnu. COOpHUK 3a/1a4 10 cOOpY U MOArOTOBKE He(TH, Ta3a U
BOJIbI Ha Mpombiciax: yueoHoe nocodbue st By3oB / I'. C. Jlyromkun, U. U. yHiomkus. — 3-e
u31., cTep. — Mocksa: Anbsiae, 2007. — 135 c¢. — Ilepeneuarka ¢ uza. 1985 r. — ISBN 978-5-903034-
06-2.

3. Jleontses, C. A. Pacuer TEXHOJOTHUECKHUX YCTAaHOBOK CHCTEMBI cOOpa M IOATOTOBKH
CKBKMHHOM MpoayKiuu [DnexktponHslii pecypc] / JleontseB C. A., ['anukeeB P. M., ®omunsix O.
B. — Tromens: TroMI ' HI'Y, 2010. — 116 c.

Cxema poctyma: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=28322

JlomoJIHuTeIbHAS JIUTEpaTypa

1. Terensmun, Branumup Brnagumuposud. Hedrerazosoe aeno. Ilomueiii kype: Ydebnoe
nocodbue: BO — bakanaspuar. — Jlonronpyausiit: M3narensckuit tom "MuTemnext", 2014. — 800 c.
Cxema noctyma: http://new.znanium.com/go.php?id=542471

2. Tapanosa, JI. B. O6opyaoBaHue NMOATrOTOBKM U NepepaboTku HedTn M rasa / JL.B.
TapanoBa, A.I'. MosbipeB. — Tiomenn: TromM[HI'Y, 2014. — 236 ¢. — Kuura u3 KOJUIEKIIUH
TioM['HI'Y - UnxenepHo-TexHuueckue Hayku.. — ISBN 978-5-9961-0944-9.

Cxema noctyma: https://e.lanbook.com/book/64509

3. CHuapes, A. .. PacueTsl MamuH U 000pya0BaHMs It JOOBIYM HE(PTH U ra3a [ DIeKTPOHHBIH

pecypc] / CuapeB A. U.. — 3-¢ u3n.. — Bonorna: Unadpa-Umxkenepus, 2010. — 232 ¢.. — Kuura
u3 kosekun Mudpa-Unxenepus - MuxenepHo-rexunueckue Hayku.. — ISBN 978-5-9729-0025-
1.

Cxema noctyma: http://e.lanbook.com/books/element.php?pll_id=65097 (kxoHTeHT)

6.2. UudopmaliuoHHOE M POrpaMMHoOe o0ecrevyeHne

Internet-pecypcsl (B T.u. B cpene LMS MOODLE u np. o6pa3oBarenbHbie U OMOIHOTEUHBIE
pecypcehl):

1. DnextponHbIH Kypc «CO0p U MOATOTOBKA MPOIYKIIMHA HEPTSIHBIX CKBAKHH.
Cxewma goctyna: http://stud.Ims.tpu.ru/course/view.php?id=1969
DnekTpoHHO-OMOMMoTeuHast cucrema «Jlanepy — https://e.lanbook.com/
DekTpoHHO-0MOHoTeuHast cuctema «ZNANIUM.COM» — https://new.znanium.com/
DnekTpoHHO-0nOMMoTeuHas cucrema «HOpait» — https://urait.ru/
DeKTpOHHO-0MOIHoTeuHas cucteMa «KOHCYIbTaHT cTyIeHTay —
http://www.studentlibrary.ru/
W3BecTrst TOMCKOro MONMTEXHUYECKOTO YHHBEpCUTETA, http://izvestiya.tpu.ru/

oW

o



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=28322
http://new.znanium.com/go.php?id=542471
https://e.lanbook.com/book/64509
http://e.lanbook.com/books/element.php?pl1_id=65097
http://stud.lms.tpu.ru/course/view.php?id=1969
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
http://izvestiya.tpu.ru/

7. Hedrerazossie Texnonorun, https://www.elibrary.ru/title_about.asp?id=7919
8. Hedreraszosoe aerno, http://www.ngdelo.ru/

9. TI'azoBas MPOMBINILIEHHOCTH, https://www.gazprom.ru/press/journal/journal-gas-industry/
10. Mudopmannonno-crnpaBounas cucrema «Komekey» — http://kodeks.lib.tpu.ru/

11. Hayuno-3nekrponnas oudnnoreka ELIBRARY.RU — https://elibrary.ru/defaultx.asp

JIntieH3noHHOE MporpammHoe obecreuenne (B cooTBeTcTBiH ¢ [lepeyHeM JIMIEH3HOHHOTO
nporpamMmHuoro ooecneuenus TITY):

1.

2
3.
4.
5

Zoom Zoom;
Document Foundation LibreOffice
Google Chrome;

Microsoft Office 2007 Standard Russian Academic;

Honeywell UniSim Design Academic Network.

7. OcoOble TPeOOBAHNS K MATEPUAIbLHO-TEXHUYECKOMY 00ece4YeHUI0 TN CIUTIHHbI

B yueGHOM mpolecce ucnonb3yercs cleayrlee JadoparopHoe 00O0pyAOBaHHE
IIPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHI!

TSt

Ne

HaunMeHoBaHNe cCIeNMAIbHBIX OMEIIEHU I

HaumeHoBaHue 000pya0BaHus

AyauTopus JJ1sl TPOBEICHUS
yueOHBIX 3aHATUI BCEX TUIIOB,
KYpCOBOI'O IPOECKTUPOBAHUS,
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS

Hocka mobunpHast (¢aumn-vapr) - 1 mr.;
[xad mist mpubopos - 1 mrT.;

Tymba craunonapsas - 1 mr.;

Tym6a monkaThas - 1 mwir.;

1. | ¥ IpOMEXYTOYHOM aTTeCTauu N
P YTOTH KommiexT yueOHo#t mebenu Ha 15 nocaqouHbIx
(KOMIIBIOTEPHBIN KJ1acc). MeoT
634028, ToMmckas 00y1acTh, T. ’
Kowmnerorep - 13 mir.;
Tomck, JIeHnHa nmpocnexT, 2, Mooextob - 1 mr
CTpoeH.S, aynutopus 316. P p '
AyauTopus 1151 IPOBEICHUS
y4eOHBIX 3aHATHUN BCEX THIIOB,
KYpPCOBOT'O MPOEKTUPOBAHUS, KomrekT yueOHoit meGenu Ha 51 mocagqouHbIxX
2 KOHCYJIbTAIINH, TEKYIIETO KOHTPOJIS | MECT;
" | ¥ IpOMEXKYTOYHOM aTTECTaIlNU. KomMmnrwroTep - 1 mT.;
b
634028, Tomckas o0nacTh, T. [Ipoekrop - 2 mir.
Towmck, JIennHa IpoCIEKT, 2,
CTpOeH.S, aynutopus 314.
AyauTopus 1151 IPOBEICHUS
€¢OHBIX 3aHATHUH BCEX TUIIOB N
i ’ KommnexT yueOHo#t meOenu Ha 27 mocaJouHbIX
KYpPCOBOT'O MPOEKTUPOBAHUS, MeCT-
KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS ’
Y > TERYIL P Tym0a craunonapHsas - 1 mr.;
3. | ¥ MPOMEKYTOUHOM aTTeCTaIluU .
. CTon nUChbMEHHEBIHN - 1 mT.;
(KOMTIIBIOTEPHBIN KJ1acc). KoMIEIOTED - 13 1t
634028, ToMckas 001acThb, T. MpoeKTo P 1 wr "
Tomck, JIeHnHa nmpocnexT, 2, P p '
cTpoeH.S, ayautopus 309.
AyauTopus 1151 TPOBEICHUS
yeOHBIX 3aHATUI BCEX THIIOB N
y ’ KomrnekT yueOHo# mebenn Ha 92 mocaqouHbIX
KYpPCOBOTO MPOEKTHUPOBAHUSI, MeeT-
KOHCYJIbTaIM, TEKYILETr0 KOHTPOJISI i
4. Y > TEII P Tymba craumonapsas - 1 mr.;

U TIPOMEKYTOYHOM aTTECTAIIHH.
634028, ToMckas 001acThb, T.
Tomck, JIennHa nmpocnexT, 2,

cTpoeH.S, ayautopus 406.

Kommnsrorep - 1 mr.;
IIpoekrop - 2 mrt.
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https://www.gazprom.ru/press/journal/journal-gas-industry/
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https://elibrary.ru/defaultx.asp

Pabouas mporpamma coctaBieHa Ha ocHOBe OOIiel XapaKTepHCTUKH 00pa3zoBaTeIbHOMN
nporpammbl 1o Hampasienuto 21.03.01 «Hedrerazosoe neno», cnernuanu3anus «PazpaboTrka u
SKCIUTyaTalusi HEPTSIHBIX M Ta30BbIX MecTopoxiaeHwit» (mpuema 2018 r., 3aounas Qopma
o0y4eHHs).

Pa3paborumk:
JloiKHOCTD DdUO
Honent OH/I, k.X.H.,C.H.C. JL.B. HlummvunHa

[Iporpamma onobpena Ha 3acenanuu OtaeneHus HedrerazoBoro aena
(mpoTtokoi oT «25» utonst 2018 r. Ne 22).

PykoBOIUTENb BBITYCKAIOIIETO OTACICHUS:

W.o. 3aB. kadenpoii. - pyKOBOJUTEINb OTIACICHHS
He(Tera3oBoro Jieia Ha rnpaBax Kaeapsl
1.T-M.H, Tipodeccop

N.A. MenpHUK




JInct u3MeHeHuii padoyeil MporpaMMbl JMCIHUIIHHBI:

YuebHblii rog Copaepixanue /u3MeHeHHe OO0cyxeHo Ha 3aceJaHHI
OH/I (npoToko.1)
2020 /2021 | AxTyaiu3upoBaHO coJepiKaHue pasena «Y4eOHo- Ot 26.06.2020 T.
y4eOHBIA METOMYECKOe U HMHPOPMAITMOHHOE O0ecIIeuyeHUE No 25
roa JTUCHUTITUHBD)




