MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

YTBEPXIAIO
Hupextop UMM

YTBEPX/IAIO /H.II. CioToB/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

27.02.2025 1.

b.1.2.10 OcHOBBI KOHCTPYHPOBAHHS M pacdeTa TEXHOJIOTUYECKOTO 000Dy IOBAHHS

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

15.03.02 TexHonmorn4eckre MaliiuHbl 1 000py10BaHHE

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HanpasnenHoctsb O6opynoBanue HedTerazonepepadboTKu
Kypc 4,5
Cemectp 8,9

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

YaCOB/3aYETHBIX €IUHMNI]

TpynoemkocTh o yueOHOMY TIaHY 180/5

Jlexun 2 JacoB
JlabopaTopHbIie pabOThI - 4acoB
[IpakTrueckue 3aHATHS 4 4acoB
WNHnas xonTakTHas pabora - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 6 4acoB
KonTakTHas paboTta mo sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) 9 ceMecTp
CamocTosiTenpHas paboTa 00yJaronuxcs

(0e3 yuera 3K3.) 138 JacoB
CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 9 ceMecTp
3auer - cemMecTp
BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnenmanbHOCTH) 15.03.02 TexHONIOrHYECKUE MAIIMHBI U 000PYI0BaHUE

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO TTM COI'JTACOBAHO A.H. I'puropnes
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa TpaHcnOpTHO-TEXHOJIOTUYECKUX MALINH

(HammMeHoBaHUe Kadeaphl)
27.02.2025 poTokoJ Ne )

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO A.N. ITaBnoB

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.B. Koctpomuu

(M1.0. ®amunus)

Okcnept(sl): Makapos /I.E., Bexymuit unxxeHep-koucTpykTop AO «Mapuiickuit
MAIIMHOCTPOUTEIIBHBIN 3aBOJI

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 28.02.2025 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 [TK-1.1 ITpumenser 3HaHuMs: TexHojoruu HedrerazonepepaboTKH,
CriocoOHOCTh  |3HAHMS TEXHOJIOTUU buznueckue, PU3NKO-XUMUYECKHE U XUMUUYECKUX
IPUMEHSITh HedTerazonepepadOTKH, |OCHOBBI TEXHOJIOTHYECKUX IIPOLIECCOB; OCHOBHOIO U
3HAHUA 110 busnueckue, GU3MKO- BCIIOMOTATENLHOTO 000PYAOBaHUS, KOHTPOJIBHBIX
TEXHOJOTUM U [XMMHUYECKHUE U nprOOPOB U aBTOMATHKHU, IPUHIIMIIOB UX paObOTHI U
000pYJJOBAaHUIO |XMMHUYECKUX OCHOBBI IPaBUII TEXHUYECKOU IKCIUTyaTallHH,
HedTerasonepep [TeXHOIOrHYECKHUX TEXHOJIOTHYECKUX CXEeM IepepadoTKU HEPTH U rasa;
aboTKH IPOILIECCOB; OCHOBHOTO M |MHCTPYKLIMI M TIPaBUJI IPOMBILIIEHHOM
BCIIOMOTATEIBHOTO 0€301acHOCTH, 110 OXpaHe TpyAa u
06OPYHOB3HHﬂ, HO)KapO6C3OHaCHOCTI/I; OCHOBHBIX TCXHOJOTHYCCKUX

KOHTPOJIbHBIX MPUOOPOB
U aBTOMAaTHUKH,
MIPUHITAIIOB UX PabOTHI U
MPaBHUJI TEXHUYECKOM
IKCILTyaTal1H;
TEXHOJIOTHYECKHX CXEM
nepepaboTku HehTH U
ra3a; HHCTPYKIUH U
IIpaBUJI IPOMBIIUIEHHON
0€30I1aCHOCTH, TI0 OXpaHe
Tpyaa u
10Xapo0e30MacHOCTH;
OCHOBHBIX
TEXHOJOTHYECKHIX
MPOLIECCOB U PEKUMOB
IPOM3BOJICTBA, BUOB
PUMEHSIEMOTO
000pyI0BaHUs U TIPABHI
€ro dKCIUTyaTaluu

MPOLIECCOB U PEKUMOB IIPOU3BOJICTBA, BUJIOB
MIPUMEHSIEMOro 000py/I0BaHUS U TPABUI €TO
AKCILTyaTalluu

yMmeHusi: Vcronb3yeT TeXHOIOTUH
HedTerazonepepaboTky, puzndeckue, GU3NKo-
XUMHYECKHE U XUMHUYECKUX OCHOBBI
TEXHOJIOTUYECKHUX IIPOLECCOB; OCHOBHOI'O U
BCIIOMOTaTeNIbHOI0 000PYAOBaHUs, KOHTPOJIBHBIX
npuOOPOB U aBTOMATHUKHU, IPUHIIMIIOB UX pabOTHI U
MIPaBWJI TEXHUYECKOM IKCILTyaTaluu;
TEXHOJIOTHYECKUE CXEMBI TTepepadoTKu HeTH U raza;
WHCTPYKIIMHU U MPaBUJIa POMBIIIICHHOM
0e30macHOCTH, 0 OXpaHe TpyAa U
M0’Kap00e30aCHOCTH; OCHOBHBIE TEXHOJIOTHUECKHE
MIPOLIECCHI U PEKUMBI TPOU3BOJICTBA, BUJIbI
MPUMEHSIEMOTo 000py/I0BaHUs U IIPAaBUJIIA €TO
SKCIUTyaTaIlH

HaBbIKK: [IpyMeHseT TexHOonOrNu
HedTerazonepepaboTky, puzndeckue, GPU3NKo-
XUMHYECKHE U XUMHUIECKUE OCHOBEI
TEXHOJIOTHYECKHUX MPOIECCOB; OCHOBHOTO U
BCIIOMOTATEIILHOTO 000PYI0BaHUS, KOHTPOJIBHBIX
npuOOPOB U aBTOMATUKHU, PUHIIMITEI UX pabOThI U
IpaBujia TEXHUYECKOH SKCIUTyaTaluy;
TEXHOJIOTHYECKUE CXEMBI TTepepadoTKu HepTH U ra3a;
WHCTPYKIIMHU ¥ TIPaBHJIA MPOMBIIIUICHHON
0e30macHOCTH, M0 OXpaHe TpyAa U
10kapo0e30MacHOCTH; OCHOBHbIE TEXHOJIOTUYECKHE
MIPOIIECCHI U PEKUMBI POU3BOICTBA, BHIBI
PUMEHSIEMOTO 000PYIOBaHSI U TIPABUIIA €TO
HKCILTyaTaIlH




2. IIK-2 [T1K-2.1 Kontposmpyer  |3HaHusi: TpeGoBaHMs TEXHOJIOTHYECKOTO
Crniocoben BBIMOJIHEHHE TPEOOBAHUIA |pEriIaMEHTa IIPU IIPOBEIEHUH TEXHOJIOTUYECKOr0
BBITNOJHATH TEXHOJIOTUYECKOI0 yMeHHs1: AHATU3UPYET U pa3pabaThIBaeT IPOCKTHYIO
paboTHI 10 pernamMenTa npu U pabouyro TEXHHUYECKYIO JOKYMEHTAIHIO,
MNPOCKTUPOBAHU |IIPOBCACHUH 0(1)OpMJI$IeT IMPOCKTHO-KOHCTPYKTOPCKUC pa6OTLI
10 TEXHOJOTUYECKOIO HaBbIKM: [[prMeHSET TeXHONOTUYECKUH perJaMeHT
TEXHOJIOTUYECKO |TIPOLIEcca; aHATM3UPYET U |TIPH IPOBEIEHUHU TEXHOJIOTHIECKOTO MPOIIECCa,
ro paspabaThIBacT aHAIM3UPYET U pa3paldaThIBa€T MPOEKTHYIO U
000pYJI0BaHMS |IPOEKTHYIO M pabouyro  [Pabouyio TEXHUYECKYIO IOKYMEHTAIHIO, O()OPMIISET
TEXHUUYECKYIO MPOEKTHO-KOHCTPYKTOPCKHE PabOThI
JIOKYMEHTAIHUIO,
o opMIISIET TPOEKTHO-
KOHCTPYKTOPCKHE
3. TIK-3 I1K-3.1 [ToBsimiaet 3HaHUs: MeTozp! noBbieHus 3)PEeKTUBHOCTH
Criocoben 3P GEKTUBHOCTh pabOTHI  |PaOOTHI TEXHOJIOTHYECKOr0 000py/10BaHUs 00BEKTA
y4acTBOBaTh B [TEXHOJIOTUYECKOTO ymenusi: [loBbimaer 3¢ peKTHBHOCTH pabOThI
[OBBIIIEHUH 000pyI0BaHus 00bEKTa |TEXHOIOTHYECKOr0 000py10BaHMs 00bEKTa
s dexTuBHOCTH HaBbIKH: [IpyMeHseT MeTO bl OBBILICHUS
paboThI 3¢ (HeKTUBHOCTH pabOTHI TEXHOJIOTUYECKOTO
TEXHOJIOTHYECKO 00opya0BaHus 00BEKTA
ro
000pYyI0BaHUS

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuuminHa OTHOCUTCS K 4YacTH, (POpMHUPYEMOI ydHaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI

OIIOIL

JucnunnuHa sBIseTcs 00s53aTebHON

Jlos

MMPOAOJIKCHU A

(dbopmupoBaHUs

3asABJICHHBIX

KOMIIETCHITUH HCO6XOI[I/IMBI 3HaHUA

npenuecTsyommx AucuumiinH: OcHoBbel HedTeraszoBoro nena (I1IK-1), Ilponeccst u anmapatsl
HedTerazonepepadotku (IIK-1), Tpancnopt u xpanenue npoaykroB Hedrerazonepepadorku (I1K-
1), Terno- 1 MmaccooOMeHHbIE MTpoLecchl U annaparbl TexHoioruuyeckux cucreM (I1K-1), Metoasl
U CcpelicTBa Hepaspylaromiero KoHTpoist odopynosanus (I1K-1), HanexxHOCTh TEXHOIOTHUECKOTO
obopynoBanus Hedterazonepepadorku (I1K-1), IIpomeccst u anmaparsl HedTerazomnepepadOTKH
(TITIK-2), KoncTpykuuu ¥ mpoudHocTh MamuHHOro obopynoBanus (I1K-2), Meronsl u cpeactsa
Hepaspymatomero  kKoHTpoiss  obopymoBanus — ([1K-2), HaaexHOCTh  TEXHOJIOTHYECKOTO
obopynoBanusi Hedrerazonepepadorku (I1K-2), Ilponeccsl n anmapaTsl HedrerasonepepabOTKH
(TTIK-3), Cepruduxanus cucrem kadectsa (I1K-3)

N3yuaemas JDUCHMIUIMHA SBJISIETCS OCHOBOM JJsi NMPOJODKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B CIEIyIOMMX AUCHUIUIMHAX: TexHudeckas OKciulyarauus oOOpyaoBaHUs
Hedrerazomnepepadorku (I1IK-1), Texnonorudeckoe obopynoBanue B otpaciu (I1K-2); mpakTukax:
[Mpenmumuiomuas mnpaktuka (I1K-3); rocynapcrBeHHOi UTOroBoM arrectanud B (opme:
[ToarotoBka k cnade u crada rocynapctBeHHoro sk3amena (I1IK-1), IToarotoBka k mpouenype
3alUTHI U 3alIMTa BHITYCKHOW KBanudukanuonHoit padotsl (I1K-2), Ilogroroska k ciaue u caaua
rocynapctBeHHoro sk3amena (IIK-3), IloaroroBka k mporeaype 3aluThl U 3alllUTa BBITYCKHOM
kBanupukanronnoi padotsr (ITK-3)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

Jis popMupoBaHUs 3asBICHHBIX KOMIIETECHLUH HCIOJIB3YIOTCS METOJOJOTHYECKUE TEXHOJIOTUH,
peanu3yrouue AesITeIbHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN



MOAXO/BI.

OCHOBHBIMU CTPATErMUYECKUMM TEXHOJIOTHUSMHU SBIISIOTCS: JIEKIIMOHHBIE 3aHATHUS, IMPAKTUYECKHE
3aHATHS, IPOLEypbl CAMOOOYUCHHUS

Ha poctmwkeHne KOHKPETHBIX Iefieli OOy4eHHs HampaBieHbl NPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: KJIaCCHYECKast JICKIUs, TPOOIeMHas JTEKIHs

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

8 cemecTp
. Komunuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHI
4acoB KOMIIETEHIINH
OCHOBBI KOHCTPYHPOBAHUS H PACYETA TEXHOJOTHYECKOT0 72 [1K-1, TIK-2,
o0opyaoBanuda HedTenepepadOTKH [1K-3
Jlexuus. OcnoBHoe obopynoanue HII3. Pacuer TpyOuaTsix meueil. 2
[TpakTrueckoe 3ausTue. OCHOBHBIE COOTHOILICHUS AJIs 2
MEXaHMYECKUX pacuyeToB. PacueT onop anmnaparos.
3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
pedepara
1. Pacuer razodpakuuonupyromieii ycranosku HII3.
2. Pacuet atmoc(hepHO-BaKyyMHOH TpyOUaTKH
3. Pacuer ycTaHOBKM rupoienapaHupu3aum
4. PacyeT yCTaHOBKH T'MJIPOKPEKHHTA
5. Pacuer ycTaHOBKM I'MAPOOYHUCTKH IU3EIbHOTO TOILUIUBA
6. Pacuer ycranoBku nzomepusanuu HII3
7. Pacuer ycTaHOBKH KatanuTudeckoro kpexknnra HII3
8. Pacuer ycTaHOBKHM KaTaIUTHUYECKOTO pUPOpPMHUHTa
9. Pacuer yCTaHOBKHM CEPHOKUCIOTHOTO aJIKWJIMPOBAHUS
10. PacyeT ycTaHOBKH 3JIEKTPO0OECCOTMBAHUS 68
MHuas koHTaKTHAs paboTa: 0
9 cemecTp
. Komnuectso | @opmupyemslie
Bunel u TeMbl 3aHITHIA
4acoB KOMIIETEHIINHI
OCHOBBI KOHCTPYMPOBAHHMSA HPACYETA TEXHOJIOTHYECKOI0 72 [K-1, T1K-2,
000pYI0BaAHNS TA30NIEPEPAOOTKH I1K-3
[TpakTiueckoe 3austue. ['azonepepabaTeIBarONINe MPETPUATHSL. 2
Pacuet razodpaknuonupyroiiei ycranoBku. [I[pon3BoacTBo
CKMKEHHOTO IPUPOAHOTO rasza




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KYPCOBOTO MPOEKTa/padoThI

Bb160p KOHCTPYKIIMOHHBIX MaTEpUANIOB JIs SJIEMEHTOB KOJIOHHBI.
Omnpenenenne TOMMHBI CTEHKH KOopIyca

OrnpeneneHne TONUHBI CTEHKH JTHULL, JIFOKOB, IITYLEPOB.
Br160p mIIMHAPHUYECKOM OMOPHI ISt KOJIOHHOTO armapara
Pacuer anmapara Ha BETpOBYIO Harpy3Ky, IpOBEpPKa MPOYHOCTU U
YCTOHYMBOCTH KOPITycCa ammapaTa U OIOpHOU 00eYaiiku oT
COBMECTHOT'O ICHCTBUSI BHYTPEHHETO (Hapy>KHOTO) U30BITOYHOTO
JIABJICHUS, BeCa U BETPOBOTO M3THOAIOIIETO MOMEHTA.

Pacuer (hnan1ieBoro coeiMHEHUs JI0Ka C KPBIIIKOM (ompezeneHue
00JITOBOM HArpy3KH, BHIOOP MPOKIIAIKH, OTIPEICIICHUE YUCIIa 1
nuameTpa 00JITOB, IPOBEPKa YCIOBUS MPOYHOCTHU (hJIaHIIEB U
TepPMETHYHOCTH (DIIAHIIEBOTO COCTUHEHHUS).

Pacuer ykpenieHust OTBEpCTUH B armapare.

Bapuanr I1 (a)

PaccuuTath meus ¢ maporneperpeBarenieM sl HarpeBa
Ma3yTa. TOILNIMBO - MaJIOCEPHUCTBIN Ma3yT, CXeMa KOTOPOU
Mpe/ICTaBICHA HA PUCYHKE 2.

Ucxonnsie nanusie. CocraB mazyta: C = 84,6 %, H=11,7
%, 0=N=0,3%; S =0,3%;A = 0,1%; W= 3,0% (W- conepxanue
BJaru B ToruiuBe). OcTanbHbIC NCXOIHBIC TAHHBIC TPUBE/ICHEI B
TabI. 3.

Conepxanue pacuera

PaccuuraTh mporeccs roOpeHus.

Paccunrarh kKamepy KOHBEKIIHH.

PaccuuraTe napormneperpeBareiib.

OnpenenuTbh OCHOBHBIE pa3Mephl TPyOUaTOH 1eyn, KaMmepsl
KOHBEKLIUH, ITapoIIeperpeBareis.

BbINOMHUTE ACKU3HBIN IPOEKT TPyOUaTOil mevu.

Bapuant II (6)

Paccunrarh neds 6e3 maporeperpeBaress I HarpeBa
MmazyTa. TomnuBo razoodpasnoe. Cxemy TpyOUaToil meuu B3ATh U3
PUCYHKa 2, HCKJIIOUYHUB NTApONIEPErPEBATEND.

Ucxonnsie nanusie. Coctas torusa: ?? 2 =2.8 %; 7777 4
=332%;?? 27? 6=476%;7?? 37?2 8=73%;?? 47?7 10=8
%; 7?7 2=1,1 % (% 006.). OcranbHble UCXOAHBIE TaHHBIC
MIPUBEJICHBI B TA0II. 4.

Coneprxanue pacyera

Paccuurtath mporeccsl TOpeHus.

Paccunrars kamepy KOHBEKLIUH.

OrnpeaenuTb OCHOBHBIE pa3MeEpPhl TPyO4aTOl MeYH, KaMephl
KOHBEKIIUU.

BBITIOTHUTE 3CKU3HBIN MTPOCKT TPyOUATOM TIEUH.
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BBITIOJITHEHHE KYPCOBOTO MTPOEKTA/paboThI 0
Mnas xonrtakTHas padora: 0
IToaroToBka K 3K3aMeHY 30
IIpoBeneHue sKk3aMeHa 6

Paspen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOUIUMXCSI 10 OCBOEHUIO
JIACLIUTUIMHBI

M3ydyenne QUCIUIUIMHBI PEKOMEHAYETCSl HadaTh C O3HAKOMIJICHHs C pabodell mporpamMMoi, ee
CTPYKTYpOHl ¥ COAEp’KaHMEM pa3JeloB. YueOHBI MaTepuan CTPYKTYpHUPOBAH, HU3y4YECHUE
JUCHUITIINHBI OCYHICCTBIIAICTCA B TEMaTHUEeCKOU IIOCJIICAOBATCIIbHOCTH.
3aHAITUS  JIEKIMOHHOTO THINA JAIOT CHCTEMAaTU3UPOBAHHBIE 3HAHMA IO  JMCLUIUIMHE,
KOHLIEHTPUPYIOT BHUMaHUE Ha HanOoJjiee CIOXKHBIX M BAKHBIX BOMpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUI PEKOMEH]IyeTCsl BECTH KOHCIIEKTHPOBAaHUE y4eOHOro Marepuana; oopamaTh BHUMaHuEe Ha
(GOpMYIMPOBKM M KAaTErOpWH, PACKPHIBAIOIINME CYTh NPOOIEMBI, SBICHHUS WM IPOLECCa;
33,(1)I/IKCI/IpOBaTI) BBbIBOJIbI u IMPAKTHUYCCKUC PEKOMCHAAIINH.
INoaroroska K 3aHATHAM CEeMHUHAPCKOT0 THIIA BKJIIOYAeT O3HAKOMJICHUE C
IUIAHOM ~HPAKTHYECKOTO 3aHATHS; pPabOTy C KOHCIIEKTOM JICKIMH, BBIMOJHEHHUE JOMAIIHEro
3a/aHus, paboTy ¢ y4eOHOM M y4yeOHO-METOJUYECKOW JIUTEepaTypoid, HaydHbIMU W3JAHUSIMHU U
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYPCAMM, PEKOMEHJIOBAaHHBIMU paldouell IporpaMmoii
JMCIUTIIHHBL.

CopneprxaHue caMoCTOATEIbHO PadoThI onpeaensercs pabodyeid NporpaMMoN JUCIMILIMHBI,
OLCHOYHBIMU W MCTOAWYCCKUMH MarCpruajiaMu, 3aJaHUSAMU MW YKa3aHUAMU MPCIoJgaBaTClIisd.
CamocrosTenpHas paboTa MOXET OCYIIECTBIISATHCS B ayAUTOPHOW M BHEAYIUTOPHOH (opmax.
D¢ GEKTUBHBIM CPEJICTBOM OCYIIECTBICHUS CAMOCTOSTEIBHOW pabOTHI SIBISETCS AJIEKTPOHHAS
UH()OPMAIIMOHHO-00pa30BaTeNbHAsl Cpella YHHBEPCUTETa, KOTopas OOecleuMBaeT JOCTyN K
oOpa3oBaTenpHOW  mporpamMme, pabOouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHUCTEMaM, TPodecCHOHATBbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHCTeMaM.

W3yueHne NUCHMIUIMHBI BKIIIOYAeT HammcaHue pedepara B 8 cemectpe. Bo3MoKHBIE TeMBI LIS
HOJATOTOBKM pedepaTa H3JI0KEHbl B 3JEKTPOHHOM Kypce. BbiOpaHHYI0 TeMy HE00XOAMMO
coryiacoBate ¢ mpenojarareneM. O6beMm pedepara 10 - 15 cTpaHuUI] MalIMHOMUCHOIO TEKCTa,
KEIJIb 14,
V3yueHne MUCHMIIMHEI BKJIIOYAEeT BEHITIOJTHEHHE KypcoBOro mpoekta B 9 cemectpe. 3amanue Ha
KYpPCOBOM MPOEKT, TPEOOBAHUS K PacueTHON U rpaduuecKoi 4acTH, METOIMUECKHE PEKOMEH AU
K BBITTOJIHEHHUIO M3JI0’KEHBI B 3JIEKTPOHHOM KYpCe.

HCpI/IO,Z[I/I‘-IHOCTB IIpOBCACHMN, (I)OpMBI TCKYIICTO KOHTPOJIA YCIICBACMOCTHU, CUCTEMA OLICHHUBAHUA
X04a OCBOCHH AUCHUILINH MPCACTABJICHBI B pa60qe171 nporpamMmme.

DopMOii TIPOMEKYTOYHOMN aTTECTAIMH 110 JUCIUIIMHE SBIISETCS 9K3aMEH; 10 KyPCOBOMY MTPOCKTY
(pabote) sBistercs nubdepeHIINDOBAHHEIN 3a4UET.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METOANMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |JlammuCckui, Anekcanap AnekcanapoBud. KoHcTpynpoBaHue 20
CBapHBIX XUMHUUYECKUX ammnapaToB [Tekcr] : cripaBoyHuK / A.
A. Jlamunckuii ; moxa pen. A. P. Tomuunckoro. U3a. 2-e, crep.
Mocksa: Anbsac, 2013. - 381, [1] ¢. ISBN 978-5-903034-37-
6. Dx3eMmsipel: Bcero 20.
2. |lamxumeB, l'acan MaramenpacynoBud. Pacuer nuHeitHO#H 22 /
JacTH MarucrpaibHoro HedremnpoBoga [Tekcr] : yuebno-| https://portal.volgatech.net/b
METOAMYECKOe Moco0ue 1Mo KypcoBomy mpoekTupoBanuto :| 00ks/Gadzhiev_raschet_linei
[mo HampaBneHuio "TpyOONpOBOJAHBIA TpaHCIOPT HEDTH U noi_chasti_2017.pdf
raza"] / I'. M. Tamxkues, 0. A. T'opunos, A. M. Kaiigakos;
M-Bo obpazoBanusi u Hayku Poc. @enepanuu, ®I'bOY BO
"[ToBoik. Toc. TexHoit. yH-1". Momkap-Ona: III'TY, 2017. -
54 ¢. ISBN 978-5-8158-1876-7. Dx3eMIUISIpPLL: BCero 23.
3. |lamxwues, ['acan MarameapacynoBud. Pacuer pe3epByapHOTro 19 /
napka HedTeba3 u HedremepekaunmBarommx cradiuii  B| https://portal.volgatech.net/b
cucreme mMaructpaibHoro Hedrenposoga [Teker] : yueOHo-| 00ks/Gadziev_Raschet rezer
METOIUYECKOE MOCOOHE 10 KypCOBOMY MPOSKTHPOBAHKIO Jjist|vuarnogo_parka_neftebaz_20
CTY/ICHTOB HarpaBJICHUS MOJITOTOBKH 23.03.03 19.pdf
"DKcrutyaTtanusi TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U
koMIuiekcoB"  (mpoduns  "TpyOonpoBOAHBI  TpaHCIOPT
HeTH u raza), M3YYaIOIINUX TUCIUTLTUHY
"Hedrenpoaykroodecneuenne" / I'. M. Tamxues, HO. A.
I'opunos, A. M. KaiinakoB; MUHUCTEPCTBO HAYKH U BBICIIETO
oOpazoBanust Poccuiickoii ®enepauuu, OI'bOY BO
"TloBoMmKCKUI roCyJapCTBEHHBIN TEXHOJIOTUYECKU I
yuusepcuter”. Homkap-Ona: IITTY, 2019. - 55 ¢. ISBN 978-
5-8158-2079-1. Dk3eMIuisIpsl: Bcero 19.
4. |llerpoB, Cepreii Bnagumuposuu. IlpoexTupoBanue u 2/

9KCIUTyaTalusi 0ObEKTOB XpaHeHUs He(PTH U HePTEenpoayKTOB
[Tekct] : yueOHOE mMOcoOHWE nJisi HANpPaBJICHHUS TOJITOTOBKH
21.03.01 "Hedrerazooe gemo" / C. B. Iletpos;
MuHucTepcTBO Hayk M BhIcuiero odpazoBanusi Poccuiickoii
Oenepaunn, PI'BOY BO "lloBoikckuil rocynapCTBEHHBIN
TexHoNormuecknii  yamsepcuter”. Momkap-Oma: TITTY,
2024. - 73, [1] c. ISBN 978-5-8158-2400-3. DK3eMIISIPHI:

https://portal.volgatech.net/b
ooks/Petrov_Proyektirovaniy
e_i_ekspluatatsiya_obyektov
_khraneniya_nefti_i_neftepro
duktov_2025.pdf

6.2. MarepuanbHO-TeXHUYECKas 0a3a 1 mporpaMMHoOe oOecrieueHue

NeNe | Ayauropuu st npose- | [lepeueHb oCHOBHOTO 000py/JOBaHUS [IporpammHuoe

I/n |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTApPCTBEHHON UTOTOBOM

aTTecTaluuu
1. 203 (1) Hocka aymutopras 1000*%1500 (1),[Microsoft Windows
Komonku SVEN 2.0 STREAM Mega |Enterprise, CripaBounast




R (1), MynabTuMenuiiHbIii TIPOEKTOP
Hitachi CP-X400 (1), IlIpomu.6iox
(+MonwuTop 19" LG ) Aguarius Elt DF
1800 (1), Dkpan nactennslii Rollifix
Premium 240*240cm (1), Kommiekr
yueOHoit mebenu (1)

IpaBoOBast cucreMa
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arenr Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

2. 215 (I1)

Kononku SVEN 2.0 STREAM Mega
R (1), Kommieke mab. aBTOMaTH3HP.
"Neramu  MmammH-niepenaun” (1),
JlaGopaTtopHsblii cTon ¢ smukamu (7),
[Tpoektop MymbprumenuitHeiii Hitachi
CP- RX93 (1), DxpaH HacTEHHBIH
pysonusiit 200x200 cm (1), Kommekr
yueOHoit mebenu (1)

Microsoft Windows
Enterprise, CnpaBouHas
paBoOBast crucrema
"Koncynbrant  Ilmroc",
Microsoft Office

Standard, Areatr Dr.Web,
Komriekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJiL pCHICHUS OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCLHUIUIMHBI) ®OHJ OLEHOYHbIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB JTOCTHXKEHUS! KOMITETEHIIMI HAIIpaBJIeHBbI HA:
- YCBOGHHE TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHA yCBOEHHs), IPEAYCMOTPEHHOIO

paboueil mporpammoii;

- YMEHHE u3jaraTb MaTepuana (Y4eTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOro MaTepuaia);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHNS PH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oeHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun onennBanus
3JIEMEHTOB OLICHUBAaHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yaoBier-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOMYCKaTh ~ HETOYHOCTM B U3JIOKEHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBUIbHBIE (HOPMYIUPOBKH, HCIBITHIBAET
3aTPy/AHEHUS B BBIIIOJIHEHUH PAKTUYECKUX 3aJaHUM.
[IpoxBunyteiii  [OOyuaromumiicss TBEpAO 3HAaET NPOTPaMMHBIA MaTepHai,| XOpOILIOo
YPOBEHBb U3JIaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSIET TEOPETUUECKHE MTOJIOKEHHUS TP PELICHUN




IMPAKTUYCCKUX BOIIPOCOB M 3aaad, BJIaJACCT HGO6XO,I[I/IMI)IMI/I
HaBbBIKAMU U MIPHUEMaMU WX BBITOJHCHUS

Bricoknii ypoBeHb |OOydJaromuiicss Tiy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO

MaTepual, TPaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCUYEPIBIBAIOIIIE OTBETHl HA ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOW, MPU ITOM
oOydJarolmuicst HEe  3aTpyAHseTcss ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3a7aHus, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BHUJAMH TPUMEHCHHUS
3HAaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKoi
JUTEPATYpOH, TEPHOANYECKUMH W3AAHUSMHU, IPABUIBHO
O00OCHOBBIBACT NPUHATHIC PELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHMMHU  HABBIKAMH, IPUEMAaMU  BBIIOJTHEHHS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs

HpOMe)KYTOIIHaH aTTcCTanuAd 06y11a}01u1/1xc;1 HallpaBJICHA Ha OLUCHUBAHUC PEC3YJIbTATOB O6y‘IeHI/IH

10 JUCUUIUIMHE (MOJYJII0) U IPOBOJUTCS C HCIIOJIb30BAaHHEM (DOHIOB OIIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJIBHBIX 3aJaHWid ®3 0a3pl (OHAA OIEHOYHBIX CPEICTB
o0pa3oBaTebHON IpOrpaMMme.

Bunet Ne O
1. OcHoBHOE 00OpyaOBaHKE HeTenepepadaThIBAIOIINX3aBOI0B

2. Texnomorus MatoToHHaKHOTO Tipou3BozcTBa CIIT

Bonpoc 1
Kakune ¢paKkuum nosyyaroTca Ha Bbixode aTmochepHoro 610ka ABT?
beH3MHOBaA, KepocnHoBas, nerkoe AT, Taxkenoe AT, masyt

MponaH-6yTaHosas, 6eH3nH HK-70°C, 6eH3unH 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3eabHOE TOMNUBO,
BaKYYMHbIl ra3oisib, ryapoH

MponaH-byTaHosas, 6eH3nH HK-70°C, 6eH3unH 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3eabHOEe TOMIMBO
BeH3MHOBas, KePOCMHOBaAS, AM3e/IbHOe TONINBO, Ma3yT

Bonpoc 2

Kakune ¢paKkumnm nonyyaroTca Ha Bbixode BaKyymHoro 6s10ka ABT?

MponaH-6yTaHosas, 6eH3nH HK-70°C, 6eH3unH 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3eabHOE TOMNNBO,
BaKYYMHbI ra3oinb, ryapoH

beH3MHOBaA, KepocnHoBas, nerkoe AT, Taxkenoe AT, masyt

MponaH-6yTaHoBas, 6eH3nH HK-70°C, 6eH31H 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3e/bHOe TONANBO
beH3nHOBaA, KepoCcnHOBaA, AM3ebHOE TONAMBO, MasyT

Bonpoc 3

Kyaa noctynaet ana ganbHelwen nepepabotku pparuma beHsun HK-70°C?

1o




Ha ycTaHoBKY nsomepusauymm

Ha aBTOMaTM3MpPOBaAHHYHO CTAHUMIO cMeLweHna BeH3NHOB

Ha ycTaHOBKY KaTainTmMyeckoro pudopmmHra

Ha ycTaHOBKY CEPHOKMCNIOTHOIO a/IKNANPOBAHUA

Bonpoc 4

Kyaa nocrynaet ans ganbHenwwen nepepabotkm pparuma CtabunbHblit 6eHsnH 115-180°C?
Ha ycTaHOBKY KaTainTMyeckoro pudopmmHra

Ha ycTaHOBKY n3somepumsauymm

Ha aBTOMaTM3MpPOBaAHHYHO CTaHUMIO cMeLeHnA 6eH3MHOB

Ha ycTaHOBKY CEPHOKMCNIOTHOrO aIKNANPOBAHUA

Bonpoc 5

PudopmuHr ocyuiectsnaeTcsa:

B peakTopax B cpefe BOAOPOLA Ha NOMMETANIMYECKOM KaTasim3atope
B peakTopax B cpefie ammMaKa Ha NN1aTMHOBOM KaTasnsaTtope

B peakTopax B cpefe BOA4OPOAA HA LIMPKOHMEBOM KaTanumsatope

B peakTopax Ha LMPKOHMEBOM KaTa/iM3aTope

Bonpoc 6

Llenb anekTpoobecconmsatoLLeit yCTaHOBKMU:

Ob6e3BoxkMBaHMe noctynatoweit Hedptun, He 6onee 0,1 — 0,2%, BblaeneHWe Conen U Apyrnx Nnpumecen He
6onee 3 —5 mMrm Ha AeuuMmeTp Kybruyeckui

Ob6e3BoxKnBaHMe noctynatoweit Hedptun, He 6onee 0,2 — 0,3%, BblaeneHNE CONEN U APYTUX MPUMECEN He
6onee 5 —7 Mmrm Ha geunMMeTpP Kybruyeckuni

O6e3B0oXMBaHMe NocTynatoweit HedpTn, He 6onee 0,1 —0,2%, BblaeNEeHUE CONEN U APYTUX NTPUMECEN He
6onee 5 -7 Mrm Ha geummeTp Kybruiyeckui

O6e3B0oXMBaHMe NocTynatoweit HedpTn, He 6onee 0,1 —0,2%, BblaeNEeHUE CONEN U APYTUX MPUMECEN He
6onee 1 — 3 Mrm Ha AeUUMETP KybMUYEeCKnit

Bonpoc 7

B Poccuitckoit ®epepaumm aencTeyoT
30rns3

251nN3

351Mn3

40TN3

Bonpoc 8

Kakoe mecTto B mupe 3aHnmaet PP no aobbiye rasa?
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Bonpoc 9

YT0 M3 nepeynciieHHoro OTHOCUTCA K Hanbosiee pacnpocTpaHeHHoN TeXHONOMMI NPOM3BOACTBA
Ccnr C3MRr?

[Ba KOHTypa xnagareHTa: 1ii-nponaH; 2i1-CXA

[Ba KOHTYpa CMeLLaHHbIX X1aareHToB

Tpu KOHTYpa CMeLaHHbIX X/1aflareHTOB B CXeMe KacKag,

1# KoHTYp CXA —BbICOKOKMMALWMMI, 211 — CXA NOMHOE CXUNKEHME NPUPOAHOTO rasa
Bonpoc 10

CkonbKko BO Bcem mupe 3aBoaos CMIM HaxoauTca B apKTUYECKOM 30He?
2

3

6

8

Bonpoc 11

KaKoBbl OCHOBHble TEHAEHLMM 3BONOLUM TEXHONOTUIM CHUMKEHNA NPUPOLAHOrOo rasa?
Bce nepeuncneHHoe

MprvmeHeHWe CMeLlaHHbIX X1a4areHToB

YBenvyeHme npom3BoaAnTE/IbHOCTH

YMeHbLUEHWE KOIMYECTBA KOHTYPOB OX1aXKAEeHUA

Bonpoc 12

ManoToHHaXHbIM MPOU3BOACTBOM cumTaeTca npounssoacteo CII go
10 1/vac

20 T/uac

30 T/yac

40 1/4ac

Bonpoc 13

B Hawe CTpaHe Hanbonee paCHpOCTpaHEHHOVI B Ma/JIOTOHHAa*XHOM NPOnU3BOACTBE ABNAETCA TEXHON0IUA
OCHOBaAHHaA:

Ha gpoccenbHOM LMK BbICOKOTO AaBAeHMUA U ero MoanpuKaumax



Ha nepenage gasneHnin Ha IPC

Ha a3oTHOM geTaHAepPHOM UMKAEe BHELIHEro OxAaxKaeHua n ero moandukaumax
Ha cmeceBOM LMK/Ie BHELLHETO OXNAaXKAEHUA U ero MoguduKaumax

Bonpoc 14

Kak pacwmdposbiBaeTca mapKa NopLIHeBoro Komnpeccopa 4BM10- 120/9?

Undpa 4 obo3HayaeT umcno pagos, B — Bo3aywHbii, M — onno3utHbln, 10 — nopliHeBoe ycuave 8 T, 120 —
NPOU3BOAMUTENBHOCTb MO YC/I0BUSIM BCAacbiBaHWs, , 9 — AaBieHWe KoHeyHoe abcontoTHoe, Kr//span>

Undpa 4 obo3HayaeT umcno pagos, B — sosaywHbii, M — moctosoi, 10 — noplHesoe ycuane B T, 120 —
NPON3BOAMTENBHOCTb MO YC/I0BUAM BCacbiBaHWA, /Span>, 9 — naBieHre KOHETHOE abCOFOTHOE, KT//span>

Undpa 4 obo3HayaeT umcao psagos, B — Bo3ayLiHbii, M — KpMBOLIMMHO-LWATYHHbIM, 10 — nopwHeBoe
ycuave B T, 120 — npor3BoANTENBHOCTb MO YCNOBUAM BCacbiBaHMS, /Span>, 9 — naBiieHne KOHEUHOE
abCoFOTHOE, KT//span>

Undpa 4 obo3HayaeT umcno cryneHen, B — snarootaeneHne, M — onnosuTHbIn, 10 — nopLlHeBoe ycuane B
T, 120 — gaBneHune HarHeTaHwus, Kr//span>, 9 — naBjeHne KOHEYHOE aOCOTIOTHOE, KI//span>

Bonpoc 15

Kak pacwudposbiBaeTca abbpesuratypa oxnaxaatowero annapaTta «ABO»?
AnnapaT BO34YLIHOMO OXNaXKAeHMS

AnnapaTt BOAAHOrO OXNaXKa4eHuA

AnnapaT BHeLWIHero oxnaxXaeHuma

Annapat BHYTPEeHHEero ox/axKaeHus

Bonpoc 16

TennoobmeHHbIe annapaTtbl ABAAIOTCA CAaMbIMW MHOFOYMCAEHHBIMM CPEAU APYTMX annapaTos
TEXHONOTNYECKMX YcTaHoBOK HIM3 1 M3, moryT gocturaTe MO Macce M CTOMMOCTM BCero 060pyA0BaHus

OT 40 po 50%
0130 go 40%
Ot 25 o 40%
07150 go 60%
Bonpoc 17

YT0 ABAAETCA HEAOCTAaTKOM KOMKYXO-TPY6UYaTOro TeN/1I006MEHHNKA HECTKON KOHCTPYKLMUM C
HenoABUXHbIMU TPYOHbIMM peLueTkamm’?

Mpu 60/1bLLIOK pasHMLEe TeMMepaTyp NPOAYKTOB, cBbiwe /Span> C, mpoucxoauT aedopMarns anmaparta,
CIOCOOHAs BBI3BATh €T0 Pa3pylleHUe

HeB0O3MOXKHa MexaHMYecKan YNCTKa BHYTPEHHEN NoBepxHOCTM Tpy6. 3arpasHeHHyo cpeay HeobxoamMmo
HaMpPaBAATb B MEXTPYOHOE MPOCTPAHCTBO

TaKkne Ten1006MeHHNKM MeHee KOMMAaKTHbI, b6onee meTanioemkue

Takoi annapat orpaHN4YMBaEeT AManasoH pa6OTbI no AaBNEeHUKO



Bonpoc 18
MnacTMHYaTble TeENN006MEHHUKN OTANYAIOTCA:

KOMMaKTHOCTbIO, BbICOKMM KO3GOULMEHTOM TeNAoNepesadm, HUSKMMU TeMN0 NoTeEPAMU, HU3KUMU
noTepsamMM AaBNEHUA U NPOCTOTON 06CAYKMBAHUA

MnacTMHYaTbIA NaKeT COCTOUT U3 KPYrbiX TOYHO WUTAaMMNOBAHHbIX TEM/10 NPOBOAALLMNX NNAACTUH, KOTOPbIe
CBapeHbl C MOMOLLbIO /1a3epa BMeECTE B KaCCeTbl

XonoaHbIN NPOAYKT Yepes NpMemHbIN NaTpyboK NogaeTca B pacrnpeaenTesibHy0 Kamepy, pasaesieHHYo
neperopoakoii. NMoToK NPoOXoAnuT Yepes BEPXHIOK YacTb TPYD, MEHAET HanpaBieHUe 1 OTParKanchb oT
OHVLLA HAaNpPaB/AETCS B HUMKHIOK YacTb TPYOHOro nyyka

JlnH308BblE KOMMNEHCATOPbl YCTAaHAaB/IMBAKOTCA Ha KOpPMNyCax Ma/sibiIX AMaMETPOB, pa6OTaI-OLLI,MX npu
HEBbLICOKUX AaBNIEHNAX

Bonpoc 19

MocTaHOBKa BOMPOCA O CO3A4aHNN KOMIMIEKCOB CXUMKEHHOro npupoaHoro rasa (CMNIr) cobcTBeHHbIMK
cMaamMmu npegnonaraert:

Bce nepeuuncneHHoe
Hanunumne cobcTBeHHOM 3anaTeHTOBaHHOM TexHoiornu npoussoactea CMr
Pa3paboTKy NpoeKTHOM AOKYMEHTALMMN Ha OCHOBE YKa3aHHOM TeXHON0M K

CTpOMTe}'IbCTBO 06beKkToB M Komnaekca CMl B Lesiom C NCNoJsib30BaHNEM MaTEPUNANOB U O60pyp,OBaHMFI
CO6CTBEHHOTO npon3soAacTBa

Bonpoc 20

[NaBHbIN KpUOreHHbIM TENN00OMEHHUK ABAAETCA OCHOBHbIM BUAOM 060pyA0BaHMA B 060N TEXHOIOMMK
CUMKEHMSA C NPUMEHEHMEM CMELLAHHOIO X/1aAareHTa. 34ech ra3 Ox1axK4aeTca M OKOHYaTeIbHO
CKUMKAETCA Npu Temneparype:

-161°C
-171°C
-151°C

-141°C

[Iepeuenb BOnpoCoOB I MPOBEAECHUS TPOMEKYTOUHOM aTTecTaluu

1. OcHoBHOE 000pyI0BaHKE HEPTENepepadaTHIBAIOIINX 3aBOIOB

2. ATMochepHbIil 1 BakyyMHbIN 010K ycTaHOBKH ABT

3. ["a3omepepabaTpiBaroIve MPEANPUATHS B HAIICH CTPaHE U B MUPE
4. OcHOBHast TPOIYKIIUS ra3onepepadaTbIBAIONINX IPEANPUATHII

5. OBOJIONHS TEXHOJIOTUH CKUKEHHS ra3a

6. TexHomorusi MaTIOTOHHaXHOTO npou3BoacTBa CIII



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

[TepcnekTuBHbBIE TeXHONOTUM pousBoAcTBa CIIT

VY CTpoicTBO M Ha3HAYEHUE MMOPITHEBBIX KOMIIPECCOPOB

VY eTpoilcTBO U Ha3HAUEHUE LIEHTPOOESKHBIX KOMIIPECCOPOB
Koxyxo-miacTuHYaThIi TeMI000MEHHHUK. Y CTPONCTBO U Ha3HAYCHHE
Koxyxo-TpyOuarbie TemI000MEHHUKHU. Y CTPONCTBO U HA3HAYCHUE
TenmnooomenHuku TpyOa B TpyOe. Y CTpoHCTBO U Ha3HAYEHUE
[InacTuHYaThIC TEINIOOOMEHHUKH. Y CTPOUCTBO U HA3HAUCHHE

PacueTr TOHKOCTEHHBIX MUJIMHAPHUYCCKUX alllapaTos, pa6OTaIOIHI/IX o1
BHYTPCHHUM JIaBJICHUCM

PacueTr TOHKOCTEHHBIX MUJIMHIAPHUYCCKUX alllapaTos, pa6OTaIOHII/IX 1o
BHCIIHUM OaBJICHUCM

Pacuet ¢nanneBbIx coeMHEHU TpyO, TPYOHO!H apMaTyphl U anmnapaToB
Pacuer onop KOJOHHBIX anmapaToB

Pacuer nMUIMHAPHUYECKUX U KOHUYECKUX OIIOP KOJIOHHBIX aIlllapaToB,
ITOJABEPKEHHBIX BETPOBOM WJIM CEMCMHUYECKON HArpy3Ke

Pacuer TemoooMeHHUKOB TpyOa B TpyOe

Pacuet koxxyxo-TpyOuaThiX UCHapUTeNeh



