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

PNl COOPMHPOBAHA, Jpesron MMM
COrNACOBAHA VTBEPXKJIAIO /HLIL, Ciotos/
" yT BE P}H ﬂE H A B 3 “U [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

20.02.2026 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.10 OcHOBBI KOHCTPYHPOBAHHS M pacdeTa TEXHOJIOTUYECKOTO 000Dy IOBAHHS

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 15.03.02 TexXHOJIOrHYECKHE MAIIMHBI K 000PYI0BaHHE
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb O6opynoBanue HedTerazonepepadboTKu
Kypc 4
Cemectp 8
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexun 24 JacoB

JlabopaTopHbIie pabOThI - 4acoB

[TpakTuveckue 3aHATHS 24 JacoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 48 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) 8 ceMecTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(0e3 yuera 3K3.) 96 JacoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

IK3aMEHY 30 JacoB

DK3aMeH 8 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)
25.02.2026 poTokoJ Ne 7

(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 YMIJ 20.02.2026 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
HedTerasonepepabotku (I1K-1), PeMoHT u kOHTpOJBL TexHOJOrHUecKoro obopynoBanus (ITK-1),
TexHuueckass HSKcIuryaTanusi obopynoBaHusi Hedrerazonepepabotku (IIK-3); mpaxTukax:
[TpousBoacTBeHHAs mpakTKa. TexHomornyeckas (MpoeKTHO-TexHomorndeckas) npakruka (I1K-2);
TrOCYJapCTBEHHOM WUTOTOBOM arrectanuu B gopme: [loaroroBka K mpormeaype 3amuThl U 3aIuTa
BBINTYCKHOHN KBanudukannoHHoi padbots! (I1IK-1), [TonroroBka k crave u caaya rocy1apcTBEHHOTO
sk3amena (I1K-2), [loaroroBka k cpauye u ciaya rocynapersennoro sk3amena (I1K-3), [Toaroroska
K TIPOLIEYpE 3alIUTHI M 3alIMTa BBITYCKHOM KBanudukarmonHoi padotsl (I1K-3)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

I[J'DI q)OpMI/IpOBaHI/ISI 3as4BJICHHBIX KOMHGTGHL{I/Iﬁ HCITOJIB3YIOTCA MCTOAOJIOTNMICCKHUEC TCXHOJIOIUH,



peau3ylonie J1eATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHPOBAHHBIA, MPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPATETMUYECKHUMH TEXHOJIOTUSMHU SBISIOTCS: JIGKIIMOHHBIC 3aHSTHS, MPAKTUYECKUE
3aHATUS

Ha poctmxeHne KOHKPETHBIX Iiefie O0OydeHHs HampaBieHbl MPUMEHsSeMble TaKTUYECKUe
TEXHOJIOTHU: KJIACCUYECKas JICKIIHs, MPOOJIeMHAs! JISKITUS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

8 cemecTp
N Komnuectso | @opmupyemslie
Buabl u Tembl 3aHsATHI
4acoB KOMIIETEHIIUH
KoncrpyupoBanue u pacuer TEXHOJOTHYECKOT0 000PY10BAHUSA 144 IIK-1, TIK-2,
I1K-3
Jlextus. OcHoBHOE ob6opynoBanue HIT3 2
[TpakTdeckoe 3aHsTHE. Y CTAHOBKA AIIEKTpOoOecconnBanus HeTh 2
Jlexuus. Ileup nunuHapUUYeCcKas ¢ IPUCTEHHBIM PACIIONIOKEHUEM 2
TpPyO 3MEeBUKA
[TpakTnueckoe 3ansatue. Koncrpykunonnsie Matepuanst 1 HI13 2
Jlexuus. Pacuer TpyOuaThix neueit 2
[Ipaktuueckoe 3ansTue. OCHOBHbIE COOTHOLIEHUS JJIs 2
MEXaHUYECKUX PAacueTOB
Jlexuus. Pacuer onop annaparoB 2
[TpakTiueckoe 3ausTue. Pacuer pekTuuKanmoHHBIX KOJIOHH 2
Jlexuust. PacueT aGCcOpOIIMOHHBIX KOJIOHH 2
[IpakTuueckoe 3anstue. OOIMIME COOTHOIEHUS TS 2
TEXHOJIOTHYECKUX PACUETOB KOJOHHBIX MAacCOOOMEHHBIX aNlapaToB
Jlexuus. IIpoexTupoBaHue 1 pacyeT TEXHOJIOIMUECKUX 2
TpyOOIIPOBOIOB
[TpakTrueckoe 3ansTue. Pacuer Ha MPOYHOCTH CTAJIbHBIX 2
TPYOOIPOBOJIOB BEICOKOT'O JIaBJICHUS
Jlexuusi. OCHOBHOE TEXHOJIOTHYECKOE 000pyI0BaHUE 2
HedTenepekaunBaromux cranuuidi HIIC Ilopsiiok skcrutyatanuu u
pPEMOHTA
[TpakTrueckoe 3aHsATHE. MOHTa)KHOE TEXHOJIOTUYECKOE 2
000pyaoBaHUeE
Jlexuust. 'a3odpakunoHupyomias ycTaHOBKa 2
[TpakTuyeckoe 3anstue. Pacuer razodpakiimoHUpyONIEil YCTaHOBKU 2
Jlexuust. ['azonepepabarpiBaronIue MpenpusThs 2
[Tpaktuyeckoe 3ansatue. OcHoBHOE obopynoBanue I'TI3 2
Jlexuus. IIpon3BoACTBO CXKMKEHHOTO PUPOJHOTO ra3a 2
[TpakTrueckoe 3aHsTHE. TEXHONIOTMHA MAJIOTOHHAKHOTO 2
npousBoacTea CIIT’
Jlexuus. Tpancnoptuposka CIIT" 2
[IpakTuueckoe 3anstue. Kommpeccopnoe o0opymaoBaHue ajis 2
TPAHCIOPTUPOBKH raza
Jlexuus. IIpon3BoaCTBO BOIOPOAA U reusl. Y TII€BOIOPOIbI 2
BBICOKHX IIEPEIEIIOB




[IpakTuueckoe 3ansTue. Pacuer neranaepoB u TypOoaeTaHACPOB




3amaHus U1 CAMOCTOSITEIIHOW Pa0OThI, B TOM YHUCIIE BBHITIOJTHEHUE
KYPCOBOTO MPOEKTa/padoThI
Bapuant K

Paccunrath u cipoekTupoBath (pa3padboTaTh 3CKU3HBIM
IIPOEKT C pacyeTOM M YTOUHEHUEM OCHOBHBIX pPa3MEPOB)
pPeKTU(UKAIIMOHHON KOJIOHHBI CXeMa KOTOPOro Ipe/ICTaBlIeHa Ha
pucyHke 1.

TexHosornyeckue M KOHCTPYKTUBHbBIE ITapaMeTpHhI (B
3aBUCUMOCTH OT PACYETHOI'O BapUaHTa) IPUHATH U3 Tadi. 1 u 2.

HopMatuBHbIl CKOpOCTHOM Hamop BeTpa OpuHATH 1 11
BeTpoBoro paitona (=300 I1a)

Conepxanue pacuera

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIsl 3JIEMEHTOB KOJIOHHBI.
Onpenenenne TOMIMHBI CTEHKH KOpITyca

Omnpenenenue TOMIMHBI CTEHKH JIHULL, JIOKOB, IITYLIEPOB.
Be10op nunmuHapryecKoi omopsl 1Jis KOJIOHHOTO anmnapara
Pacuer anmapara Ha BeTpOBYIO Harpy3Ky, IpoBepKa IPOYHOCTH U
YCTOMUYMBOCTH KOpITyca amnmapara 1 olopHoi o0edaiiku ot
COBMECTHOTI'O ICHCTBUSI BHYTPEHHETO (HApy>KHOT0) U30BITOYHOTO
JTaBJICHUS], BECa U BETPOBOT'O M3rMOAIOIIEr0 MOMEHTA.

Pacuer prantieBoro coeAMHEHMS JTIOKA ¢ KPBIIIKOH (ONpe/ieieHrne
00J1TOBOM HAarpy3ku, BbIOOP MPOKJIIAIKH, ONIPEIICHNE YUCIIa U
auameTpa 00JITOB, IPOBEPKA YCIOBUSI MPOYHOCTHU (hJIaHIIEB U
TrepMETUYHOCTH (PJIAaHIIEBOTO COETUHEHHUS).

Pacuer ykpernuieHuss OTBEpCTHI B anmapare.

Bapuant II (a)

PaccuuTath neus ¢ maporneperpeBareneM st Harpepa
Ma3yTa. TOMINBO - MaTOCEPHUCTHIN Ma3yT, cXxeMa KOTOPOi
MIpEICTaBICHA HA PUCYHKE 2.

Ucxonnsie nannsie. CocraB mazyra: C = 84,6 %, H=11,7
%, 0=N =0,3%; S =0,3%;A = 0,1%; W= 3,0% (W- conepxanue
BJary B ToriuBe). OcTanbHbIE NCXOIHbIE TAHHBIC TPUBEICHEI B
Tabu. 3.

Coneprxanue pacyera

PaccuuTaTh mpoueccsl ropeHusl.

Paccunrarh kKamepy KOHBEKLIUH.

PaccunTaTh nmapomneperpeBarelb.

OnpenenuTs OCHOBHBIE pa3Mepbl TPYOUaTOi ey, KaMepbl
KOHBEKIINH, TapOIIeperpeBarels.

BbINOMHUTE 3CKU3HBIHN MPOEKT TPyOUaTON Meuu.

Bapwuanrt I1 (6)
PaccuuTath neus 6€3 mapomneperpeBaresisi s HarpeBa

Masyta. TommmBo razoo0paznoe. CxeMy TpyOUaToi medyu B3sSITh U3
NUCVHEKA 7 UCKTHIOUUR MTANOTTENerneraTe mh




%;?? 27?7 6=47,6%;7?? 3?? 8=7,3%;?? 47?? 10=8%;?? 2
=1,1 % (% 00.). OcranbHble UCXOHBIC IAaHHbIC TPUBEICHBI B
Tab1. 4.

Conepxanue pacuera

PaccuuTaTh npoueccsl ropeHusl.

Paccunrarh kKamepy KOHBEKLIUH.

OnpenenuTb OCHOBHBIE pa3Mephl TPyOUaTO 1eyu, KaMmepsl
KOHBEKIINH.

BBITIOTHUTE 3CKU3HBIN MTPOCKT TPyOUaTOM TEUH.

96
BBITIOJIHEHHE KYPCOBOTO ITPOEKTa/paboThI 0
Wuas xonrakTHas padora: 0
IToaroToBka K dK3aMeHy 30
IIpoBenenue sKk3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOIIUXCSI 110 OCBOEHHUIO
JIACLIUTUIMHBI

M3y4yeHne QUCIUIUIMHBI PEKOMEHAYETCS HadaTh C O3HAKOMIJICHHs C pabodell mporpamMmoi, ee
CTPYKTYpOH ¥ COAEp)KaHMEM pa3lenoB. YueOHBI MaTepuan CTPYKTYpHUPOBAaH, H3y4YCHUE
JUCIUITIINHBI OCYHICCTBIIAACTCA B TEMaTHIECKOHN IIOCJIICAOBATCIIBbHOCTH.
3aHfiTUS  JIEKIIMOHHOTO THINA JAIOT CHCTEMAaTU3UPOBAHHBIE 3HAHMA MO  JMCLUIUIMHE,
KOHLIEHTPUPYIOT BHUMaHUE Ha HanOoJjiee CIOXKHBIX M BAXHBIX BOIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATHH PEKOMCHAYCTCA BECTU KOHCIICKTUPOBAHHUE yT-I€6HOFO Marcpuaja, 06pa1uaTL BHUMAHHE Ha
(GOpPMYITMPOBKM M KaTErOpWH, PACKPHIBAIOIIAE CYTh TNPOOIEMBI, SIBICHHUS WM IPOIECCa;
3a()MKCHPOBATH BBIBOJIBI " IpaKTHYECKHE PEKOMEHTAITHH.
INoaroroska K 3aHATHSAM CEMHUHAPCKOT0 THIIA BKJIIOYAeT O3HAKOMJICHUE C
IUIAaHOM TPAKTHUYECKOro 3aHATUS; pabOTy C KOHCIEKTOM JIEKIUH, BBIMOJHEHHE JOMAIHEro
3ajaHus, paboTy ¢ y4eOHONl M y4yeOHO-METOAMYECKON JUTEpaTypoil, HAyYHbIMU H3JaHUSAMU U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMH, PEKOMEHJIOBaHHBIMU paldouell mporpaMmoit
JIACIIUTIIHHBL

ConeprxaHue caMoOCTOSITEIbHOI PadoThI onpeaensiercs pabodyeid NporpaMMoN JTUCIMILIMHBI,
OLCHOYHBIMU W MCTOAWYCCKUMH MarCpruajiaMu, 3aJaHUSAMU U YKa3aHUAMU MPCIoJgaBaTcClisd.
CamocrosTenpHass paboTa MOXET OCYIIECTBIISATHCS B ayAWTOPHOW W BHEAYIUTOPHOH (opmax.
D¢ GEKTHBHBIM CPEJCTBOM OCYIIECTBICHUS CAMOCTOSTEIBHOW pabOTHI SIBISETCS AJIEKTPOHHAS
MH(QOpPMAIIMOHHO-00pa30BaTeNbHasl Cpella YHHBEPCUTETa, KOTopas oOOecleumBaeT JOCTyN K
oOpa3oBaTenpHOW  mporpamMme, pabGouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHUCTEMaM, TPodecCnoHaNbHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHCTeMaM.

M3yuenne IUCIMIUIMHBI BKIIOUACT BBIIIOJHEHUE KYpCOBOTO MPOEKTa. 3aJaHue Ha KypCOBOM
IPOEKT, TpeOOBaHMS K pacyeTHOM M rpaduueckoi YacTH, METOAMYECKHE PEKOMEHIAIMU K

BBIITOJIHEHUIO W3JI0KEHBI B AIIEKTPOHHOM Kypce.
[lepuoanunocTh poBeAeHUs, (POPMbI TEKYIIErO KOHTPOJIS YCIEBAEMOCTH, CHCTEMa OICHUBAHUS
XoJ1a OCBOCHUS JUCLHUTIIINH IIPEACTABIICHBI B paboueit Iporpamme.

DopMoii MPOMEKYTOUHON aTTECTALMHU 110 JUCLMUIUIMHE SABISETCS K3aMEH; 10 KypCOBOMY IIPOEKTY

v

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METOIMYECKOE
OBECIIEYEHME AMCIHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 0OECIIEUEHNE



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. |Taiine, Anexcanap AnexkcanapoBud. [Ipoueccs! pa3nenenus u 29
OUYUCTKU TPOAYKTOB mepepaboTku HedTu u rasa [Tekcr] :
yaeOHOEe  TocoOue [mo  cmenumaneHOCTSIM 240401
"Xumuueckass TeXHOJIOTUsl oprannyeckux Beniects", 240403
"Xumudeckasi TEXHOJIOTHSI TPUPOAHBIX HHEPrOHOCHUTENICH U
YIJIEPOAHBIX MaTepuanoB" W HAMpPaBIEHUIO IOATOTOBKH
maructpoB 240100.68 "Xwumuyeckas texnomorums'] / A. A.
laiine, B. E. ComoB. Cankr-IlerepOypr: Xumuzaar, 2012. -
374, [1] c. ISBN 978-5-93808-199-4. Dx3eMIUIspHI: BCEro
29.
3. [Ilotexun, B. M. OCHOBBI T€OpUH XMMHUYECKHX IPOIIECCOB
TEXHOJIOTHH OpraHMYeCKUX BellecTB M HedTenepepabdorku| https://e.lanbook.com/book/2
[DnexTponnsiit pecypc] / [Torexun B. M.,Ilorexun B. B. 3-e 11751
u3., ucnp. u jomn. Cankr-IlerepOypr: Jlans, 2022. - 896 c.
ISBN 978-5-8114-1662-2.
4. |l'amxue, T'acan MaramenpacysioBud. Pacyer nuHelHOI 22 /

yacTu MaructpaibHoro HedrenpoBoga [Tekcrt] : ydeOHo-
METOAMYECKOE MOCcOOMe MO KYpCOBOMY HPOEKTHPOBAHUIO :
[mo HanmpaBneHuto "TpyOompoBoaHBIN TpaHCHIOPT HEPTH U
raza"] / I'. M. T'amxkues, 0. A. T'opunos, A. M. Kaiinakos;
M-Bo oOpazoBanusi u Hayku Poc. ®@enepanuu, ®I'bOY BO
"[ToBomxk. Toc. TexHoil. yH-T". Momkap-Omna: III'TY, 2017. -
54 ¢. ISBN 978-5-8158-1876-7. Dx3eMIUISIpLI: Bcero 22.

https://portal.volgatech.net/b
ooks/Gadzhiev_raschet_linei
noi_chasti_2017.pdf

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe | Aynutopuu juist ipose- | [lepeueHb 0cCHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHATHH, obecrnieueHne
CaMOCTOSTENbHON pabo-
TBI ¥ TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 203 (I1) Hocka aymutopuast 1000%¥1500 (1),[Microsoft Windows
Kononku SVEN 2.0 STREAM Mega|Enterprise, CnpaBouHas
R (1), MynpTumMeauitHbIil TpPOEKTOpP|IpaBoBas cucreMa
Hitachi CP-X400 (1), IIpou.6nok|"Koncynprant  Ilmroc",
(+MonwuTtop 19" LG ) Aguarius Elt DF [Microsoft Office
1800 (1), Dxpan nHacrenuswiii Rollifix|Standard, Arear Dr.Web,
Premium 240%*240cm (1), Kommuexkrt|Komrmiekr I'APAHT-
yuebHoit mebenu (1) Macrep, Microsoft
Access, Microsoft Visio




Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3aJa4

2. 215 (1)

Komouku SVEN 2.0 STREAM Mega|Microsoft Windows
R (1), Kommekc nab. aBromatusup.|Enterprise, CnpaBounas
"etamu  MamuH-tiepeaaun”  (1),|mpaBoBast cucrema
JlaGopatopuslii cton ¢ smukamu (7),|"Koncyneranr — Ilmoc",
[MpoekTop Mynstumenuitabiii Hitachi|Microsoft Office

CP- RX93 (1), Dkpan nacrennsii|Standard, Areatr Dr.Web,
pysonusiit 200x200 cm (1), Kommekrt|Komriekt I'APAHT-
yuebHoit mebernu (1) Macrep, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuext 10
AJI1 pCHICHUS OCHOBHBIX
110JIb30BATCJIbCKHX 3a1a4

Pazmen 7. ®OPMbl KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITCpI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’beM 3HaHHI>i, FJ'IY6I/IHa YCBOGHI/IH), npeaAyCMOTPECHHOT'O

paboueil mporpamMmoit;

- YMEHHE Wu3jaraTb MaTepuan (YeTKOCTh, TPAMOTHOCTb H3IIOKEHHUS Marepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHaa);

- YMEHHE MPUMEHSAITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUISCKUX 3aJaHUM.

Ixama OLICHUBAHUIA MMPEACTABIICHA HUXKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [xana
Kpurepun oneHnBanus
AJIEMEHTOB OLICHUBaHMS
KOMIIETEHIINH
IToporosslii OOyuaromuiics WMeeT 3HaHWsS OCHOBHOIO MaTepuala, yaoBIeT-
YpOBEHb MpOSABISET YMEHHE JIOTUYHO €ro u3jiaraTb, HO MOJKET| BOPHUTEIBHO
JONYCKaTh ~ HETOYHOCTM B HU3JIOKEHUU  MaTepuana,
HEJOCTAaTOYHO TpaBUJIbHBIE (OPMYIUPOBKH, HCIIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHNN IPAKTHUECKUX 3aJaHHUM.
[IponBunyteiii  |OGyuaromuiicss TBepIO 3HaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NIPU  PEIICHUU
MPaKTUYECKUX BOIPOCOB U 3ajad, BiafieeT HEOOXOIUMBIMU
HaBbIKAMH ¥ IIPHUEMaMH UX BBIOTHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBINA| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jjaraer,
JTAET MCYEPIIBIBAIOIINE OTBETHI HA IOCTABJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBAECTCS TEOpUS C IMPAKTHUKOM, NPU 3TOM
oOyuaroluiicss He 3aTPYIHAETCS C OTBETOM IPHU




BUJOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBiIsSeTCi C
3a/layaMy, BONPOCAaMHM © JPYTUMHU BUJAMU NPUMEHEHUS
3HAHMUN, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduuecKoin
JIUTEpaTypou, NEPUOJUYECKUMH U3JIaHUSIMH, TPABUILHO
O00OCHOBBIBAET TMPHUHATHIC pEUICHHs, CBOOOAHO BiajueeT
Pa3HOCTOPOHHUMH  HAaBBIKAMH, IPUEMaMU  BBIIIOJHEHUS
MIPAKTUYECKHUX paboT

7.1. Texylmiuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb yCHEBAaEMOCTH OOecreuyrBaeT OICHHMBAaHHE XOJla OCBOCHHUS JUCIUILIMHBI
(MOAyJsl) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AUCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHMWS BHUAOB  JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITAa JEATEIbHOCTH, IO
HaKOIMUTENIbHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO {JII'TY»

7.2. llpoMexxyTouHask aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJieHa Ha OIICHHUBAHHE PE3YIbTaTOB OOYy4EeHHUS
10 JUCUUIUIMHE (MOJYJIIO) U IPOBOJUTCS C HCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJIBHBIX 3aJaHMid ©3 0a3bl (POHAA OICHOYHBIX CPEACTB IIO
o0pa3oBaTebHON IpOrpaMMe.

bunet Ne O
1. ATmocdepHbIl U BaKyyMHbI 610K ycTaHOBKM ABT
2. PacyeT onop KO/IOHHbIX annapaToBs
Bonpochbl TecTa
Bonpoc 1
Kakue dpaKummn nosyyatotcs Ha Bbixoae atmocdepHoro 610Kka ABT?
beH3MHOBaA, KepocnHoBas, nerkoe AT, Taxkenoe AT, masyt

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

MponaH-6yTaHosas, 6eH3nH HK-70°C, 6eH3nH 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3enbHOEe TOMMBO
BeH3MHOBas, KePOCMHOBaAS, AM3e/IbHOe TONINBO, MasyT

Bonpoc 2

Kakune ¢paKkumm nonyyaroTca Ha Bbixode BaKyymHoro 6s10ka ABT?

MponaH-6yTaHoBas, 6eH3nH HK-70°C, 6eH31H 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3e/bHOe TONANBO,
BaKYyMHbI ra3oinb, ryapoH

beH3nHOBaA, KepocnHoBas, nerkoe AT, Taxkenoe AT, masyT
MponaH-6yTaHoBas, 6eH3uH HK-70°C, 6eH31H 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3e/bHOe TONANBO
BeH3nHOBasA, KEPOCUHOBASA, AM3E/1IbHOE TOM/INBO, MA3yT

Bonpoc 3



Kyaa noctynaet ana ganbHelwen nepepabotku pparuma bensuH HK-70°C?
Ha ycTaHOBKY nsomepmsaumnm

Ha aBTOMaTM3MpPOBAHHYIO CTAHUMIO CMeLleHUA 6EH3UHOB

Ha ycTaHOBKy KaTannTuyeckoro pudopmMumHra

Ha ycTaHOBKY CEpHOKUCIOTHOO anKMANPOBAHMA

Bonpoc 4

Kyaa nocrtynaet ana ganbHelwein nepepabotku ppakuma CTabunbHblit 6eHsnH 115-180°C?
Ha ycTaHOBKy KaTannTuyeckoro pudopmMumHra

Ha ycTtaHOBKY nsomepusaumm

Ha aBTOMaTM3MpPOBAHHYIO CTAHUMIO CMeLleHUA 6EH3UHOB

Ha ycTaHOBKY CEpPHOKUCNIOTHORO anKMANPOBAHMA

Bonpoc 5

PudopmuHr ocyuiectsnaeTcsa:

B peaKtopax B cpese BOAOPOAA Ha MONMMETAIIMYECKOM KaTanmsaTope

B peaKkTopax B cpee amMmaKa Ha Na1aTMHOBOM KaTasinsatope

B peakTopax B cpese BOAOPOAA HA LMPKOHMEBOM KaTam3aTope

B peakTopax Ha LIMPKOHWEBOM KaTanmnsatope

Bonpoc 6

Llenb anektpoobecconmBatoLLelt YyCTaHOBKM:

Ob6e3BoxkKnBaHMe noctynatoweit Hedptun, He 6onee 0,1 — 0,2%, BblaeneHWe conen u Apyrux Nnpumecen He
6onee 3 —5 Mrm Ha geummeTp Kybulueckuii

Ob6e3BoxKnBaHMe noctynatoweit HedpTun, He 6onee 0,2 — 0,3%, BblaeeHNE CONEN U APYTUX MPUMECEN He
6onee 5 —7 mrm Ha geuUnMMeTpP Kybruyeckuni

Ob6e3BoxkMBaHMe noctynatoweit Hedptun, He 6onee 0,1 — 0,2%, BblaeneHWe conen U Apyrux Nnpumecen He
6onee 5 -7 Mrm Ha geummeTp Kybruueckui

Ob6e3BoxkKnBaHMe noctynatoweit Hedptun, He 6onee 0,1 — 0,2%, BblaeneHWe conen u Apyrux npumecen He
6onee 1 — 3 Mrm Ha AeUUMETP KybMUYEeCKnit

Bonpoc 7

B Poccuitckoit ®egepaumm AencTByoT
30rns3

251nN3

351n3

401nN3

Bonpoc 8



Kakoe mecTto B mupe 3aHvmaeT PP no gobbive rasa?
3

2

1

4

Bonpoc 9

Y70 M3 NnepeuncneHHOro OTHOCUTCA K Hanbonee pacnpocTpaHeHHON TEXHOOTUM MPON3BOACTBA
Cnr C3MR?

[Ba KOHTypa xnagareHTa: 1in-nponaH; 2n-CXA

[Ba KOHTYpa CMeLLaHHbIX XN1a4areHToB

Tpu KOHTYpa CMeLLaHHbIX X/1a,areHTOB B CXeMe KacKaf,

1% KoHTYp CXA —BbICOKOKMMALWMI, 211 — CXA NOSHOE CXKUMKEHME NPUPOAHOTO ra3a
Bonpoc 10

Ckonbko BO Bcem mupe 3aBoaos CMI HaxoauTcs B apKTUYECKOM 30He?
2

3

6

8

Bonpoc 11

KaKoBbl OCHOBHble TEHAEHLMM 3BONOLUM TEXHONOTUI CHUMKEHNA NPUPOAHOrO rasa’?
Bce nepeuuncneHHoe

MpUMeHeHWe CMeLLaHHbIX X/1a4areHToB

YBenvMyeHme npom3BoaAnTE/IbHOCTU

YMeHbLUEHWE KO/IMYECTBA KOHTYPOB OX/1aXKAeHUA

Bonpoc 12

ManoTOHHaXKHbIM NPON3BOACTBOM cyMTaeTca npomnssoacteo CMI ao
10 1/vac

20 T/yac

30 T/yac

40 1/4ac

Bonpoc 13

B Hawel CTpaHe Hanbonee paCHpOCTpaHEHHOﬁ B Ma/IOTOHHa*XHOM NpPon3BoACTBE ABNAETCA TEXHO/10TUA
OCHOBaAHHaA:



Ha gpoccenbHOM LMKNEe BbICOKOTO AaBAEHUA U er0 MOANPUKALUAX

Ha nepenagae gasnenuii Ha NPC

Ha a3oTHOM AeTaHAEepPHOM LMK/e BHELWHErO OXNaXKAEHUA U ero Mo UKaLnax
Ha cmeceBOM UMK/Ie BHELWIHEro OX1aXKAeHUA 1 ero moanduKaumax

Bonpoc 14

Kak pacwudpoBsblBaeTca MapKa nopLiHeBoro komnpeccopa 4BM10-120/9?

Lmndpa 4 o603HauaeT uncno pagos, B — sosaywHbiii, M —onno3nTtHbIi, 10 — nopwHesoe ycunve B T, 120 —
NPOU3BOAMUTENBHOCTb MO YC/I0BUSIM BCAacbiBaHWs, , 9 — AaBieHWe KoHeYyHoe abcontoTHoe, Kr//span>

LUmndpa 4 o603HauaeT uncno psagos, B — sosaywHbiii, M —mocTtosoli, 10 — nopwHesoe ycuane 8 T, 120 —
NPOU3BOAMUTENBHOCTb MO YC/I0BUAM BCacbiBaHWsA, /span>, 9 — naBieHue KOHEYHOE abCOMIOTHOE, KI//span>

Lndpa 4 0603HavaeT yncno pagos, B — Bo3aywHbii, M — KpMBOWMMNHO-LWATYHHbIN, 10 — nopwHeBoe
ycuave B T, 120 — npom3BoANUTENbHOCTL MO YCN0BUAM BCacbiBaHuMs, /Span>, 9 — naBieHne KOHEUHOE
a0COJIFOTHOE, KI//span>

Lindpa 4 o6o3HayaeT umco crtyneHen, B — snarootaeneHme, M — onnosnTHbli, 10 — nopluHeBoe ycuane B
T, 120 — gaBneHve HarHeTaHus, Kr//span>, 9 — naBneHre KOHEYHOE aOCOIOTHOE, KI//span>

Bonpoc 15

Kak pacwudposbiBaeTca abbpeBmaTypa oxnaxgatowero annapata «ABO»?
AnnapaTt BO34yLUIHOro OX/1aXKaeHnsa

AnnapaTt BOAAHOrO OXNaXKa4eHuA

AnnapaTt BHELWHEro oxna*KaAeHns

AnnapaTt BHYTPEHHEro OxXaXaeHuns

Bonpoc 16

TennoobmeHHbIe annapaTtbl ABAAKOTCA CAaMbIMWU MHOFOYMCAEHHBIMM CPeAU APYTMX annapaTos
TEXHOI0MMYeCcKMX ycTaHoBOK HIM3 m M3, moryT AocTmratb N0 Macce U CTOMMOCTM BCero obopyaoBaHms

OT 40 po 50%
0130 o 40%
Ot 25 o 40%
OT150 o 60%
Bonpoc 17

YT0 ABAAETCA HEAOCTAaTKOM KOMKYXO-TPY6UYaTOro TeN/1I006MEHHNKA HECTKON KOHCTPYKLMM C
HenoABUXHbIMM TPYOHbIMM peLueTKkamm’?

Mpu 6oNbLIOK pa3HuMLEe TeMMepaTyp NPoAYKTOB, cBbiwe /span> C, mpoucxout aehopmarius anmnapara,
crocoOHast BbI3BATH €0 pa3pyIllicHNe

HeB0O3MOXKHa MexaHMYecKas YNCTKa BHYTPEHHel NoBepxHOCTM Tpyb. 3arpasHeHHyto cpegy HeobxoamMmo
HaMpPaBAATb B MEXTPYOHOE MPOCTPAHCTBO

Takue Ten1006MeHHNKN MeHee KOMMMAaKTHbI, b6onee meTtannoemkue



TaKoW annapat orpaHUYMBaeT AMana3oH paboTbl Mo AaBAEHUIO
Bonpoc 18
MnacTMHYaTble TENIOOOMEHHUKM OTANYAIOTCA:

KOMMaKTHOCTbIO, BbICOKMM KO3hOULMEHTOM TeNonepesadm, HUSKUMU TeMNA0 NoTEPAMU, HUSKUMM
noTepsAMM AaBNEHUA U NPOCTOTON 06CAYKMBAHUA

MnacTMHYATBIN NaKeT COCTOUT U3 KPYrblX TOYHO WTAaMMNOBAHHbIX TEM/10 NPOBOAALWLNMX NNACTUH, KOTOpPbIE
CBapeHbl C MOMOLLbIO /1a3epa BMeECTE B KaCCeTbl

Xon04HbIM NPOAYKT Yepes NpUemMHbIi naTpybok nogaercs B pacnpese/MTesbHyo Kamepy, pasaeeHHyo
neperopoaxoii. MoTOK NPOXoAMUT Yepes BEPXHIOK YacTb TPY6, MeHSEeT HanpaB/ieHNe 1 OTPaXKasachb OT
AHWLLA HaNpaB/AETCAa B HUKHIOK YacTb TPYOHOro nyyKka

JINH30Bble KOMMEHCATOPbI YCTAHABNMBAKOTCA Ha KOPMycax MabiX AMaMeTPOB, PaboTatoWmxX npu
HEBbICOKMX AaBNEHUAX

Bonpoc 19

MocTaHOBKa BOMPOCA O CO3A4aHNN KOMIMIEKCOB CXUMKEHHOro npupoaHoro rasa (CMNIr) cobcTBeHHbIMU
cuaamMmu npegnonaraert:

Bce nepeuuncneHHoe
Hannume cobCTBEHHOM 3anaTeHTOBaHHOM TexHonorMn npounssoacTaa CIT
Pa3paboTKy NPOEKTHON AOKYMEHTAUMM Ha OCHOBE YKa3aHHOM TEXHOOMMKU

CtpountennbctBo 06beKkToB 1 Komnnekca CIMNI B Lesom ¢ MCNo/Ib30BaHUEM MaTepmanos U 060pyL0BaHMS
cobCcTBEHHOTO NPOMU3BOACTBA

Bonpoc 20

[NaBHbIN KPUOTeHHbIM TENN00OMEHHUK ABAAETCA OCHOBHbIM BUAOM 060pyA0BaHMA B 060N TEXHONOMMK
CUMKEHMSA C NPUMEHEHNEM CMELLAHHOIO X1aAareHTa. 34ech ra3 OX1ax4aeTca MU OKOHYATENbHO
CKUMKAETCA NpU TemnepaType:

-161°C
-171°C
-151°C

-141°C

[Iepeuenb BOnpoCoOB Il MPOBEAECHUS TPOMEKYTOUHOM aTTecTaluu

1. OcHoBHOE 000py0BaHUE HedTerepepadaThIBAIOIINX 3aBOIOB

2. ATMochepHbIil 1 BakyyMHbIN 0710k ycTaHOBKM ABT

3. ["a3zonepepabaThIBaroIye MPEANPHUSATHS B HAIIICH CTpaHE U B MUPE
4. OcHOBHas NPOAYKLHMs razonepepadaThIBaOIUX MPEITPUATHI

5. 9BOJ’IIOIII/IH TEXHOJIOTUM CKMKEHMS Ta3a



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

TexHosnorus MaloOTOHHaXHOTO Tipou3BocTBa CIIT

[IepcnekTuBHbBIE TEXHONOTUU Npon3BoAcTBa CIIT

Y CTpOMCTBO M Ha3HAYEHUE MTOPIIHEBBIX KOMITPECCOPOB

VY eTpoilcTBO U Ha3HAUEHUE LIEHTPOOESKHBIX KOMIIPECCOPOB
Koxyxo-1miacTuHYaThIi TeMI000MEHHUK. Y CTPOMCTBO U Ha3HAUYCHHE
Koxyxo-TpyOuarbie TemI000MEHHUKHU. Y CTPONCTBO U HA3HAYCHUE
TennooOmenHuKH TpyOa B TpyOe. Y CTpONHCTBO U HA3HAYCHUE
[InacTuHYaTHIC TEINIOOOMEHHUKH. Y CTPOUCTBO U HA3HAUCHHE

PacueTr TOHKOCTEHHBIX MUINHAPHUYCCKHUX allllapaToB, pa6OTaI-OHII/IX 101
BHYTPCHHUM JIaBJICHUCM

PacueTr TOHKOCTEHHBIX MUIMHAPHUYCCKHUX allllapaToB, pa6OTaI-OHII/IX 101
BHCIIHUM OaBJICHUCM

Pacuer ¢naHneBbIX coeAuHEHUI TpyO, TpyOHOH apMaTyphl U anmapaToB
PacueT onop KOJIOHHBIX anmapaToB

Pacyer nniIMHAPUYECKUX U KOHUYECKUX OMOP KOJIOHHBIX allapaTos,
ITOJBEP’)KEHHBIX BETPOBOM UJIM CECMUYECKON HArpy3Ke

Pacuer TemoooMeHHUKOB TpyOa B TpyOe

PacueT k0:Kyxo-TpyOuaThIX UCHIApUTENIEeH



