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))

02.02.2022 r.

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)
31.01.2022 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 A.A. Menskos

(M1.0. ®amunus)

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

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 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
Hedrerazonepepaborku (I1K-1), Cneurnassl Hedrenepepadotku (IIK-1), Texnomormueckoe
obopynoBanne B otpaciu (I1K-2); mnpaktukax: Ilpemmuruiomuas mnpaktuka  (T1K-3);
roCyJapCTBEHHONM HTOroBoi arrecranuu B  Qopme: IloxroroBka k crade u  caaya
rocynapctBeHHoro sk3amena (I1IK-1), [ToaroroBka k mpoienype 3aliMThl M 3alllUTa BBITYCKHOM
kBauukannoHHoi padotsl (I1IK-2), [ToaroroBka k caaye M caya rocyJapCTBEHHOTO dK3aMeHa
(ITK-3), [MoaroroBka K MpoIeaype 3alluThl W 3allUTa BHIMTYCKHOW KBATU(PUKAIIMOHHON PaOOTHI

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
3aHATUA

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

N3yueHune AMCLUIUIMHBI PEKOMEHJyeTCs HayaTh C O3HAKOMJIEHHMsS ¢ pabodeld IporpaMmoii, ee
CTPYKTYpOll M COJEp)KaHUEM pa3[enoB. YUeOHbI MaTepuall CTPYKTYpUPOBaH, W3y4YEHHE
JUCLIUIIAHBI OCYILIECTBIISETCS B TEMaTH4ECKON I10CJIE0BATEIBLHOCTH.
3aHATHA JIEKIIMOHHOTO THIA JAI0OT CHCTEMaTU3UPOBAHHBIC 3HAHUSA 10 JUCLUIUINHE,
KOHILIEHTPUPYIOT BHUMAHUE Ha HauboJjiee CI0XKHBIX M BaXKHBIX BOMpocax. Bo Bpemst JeKIIMOHHBIX
3aHATUI PEKOMEH/IyeTCsl BECTH KOHCIIEKTHPOBAaHUE y4yeOHOro MaTepuana; oopamarh BHUIMaHuEe Ha
(GOpMYyJIUPOBKM U KaTEropuH, pacKpbIBAIOIIKME CYTh MpPOOJEMBbI, SBIEHUS WIM MPOLEcCca;
3aUKCUPOBATH BBIBO/IbI u PaKTHYECKUE PEKOMEHIALINH.
[Toaroroska K 3aHATHAM CeMHHAPCKOro THUIIA BKIIIOYAET O3HaKOMJICHUE C
IUIAHOM MPAKTHUYECKOro 3aHATUS; pabOTy C KOHCIEKTOM JIEKLUH, BBINOJHEHHE JOMAIHEro
3a/aHus, paboTy ¢ y4eOHOM M y4yeOHO-METOJUYECKOW JIUTEepaTypoid, HaydHbIMU W3JAHUSIMHU U
AJIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYPCAMM, PEKOMEHJIOBAaHHBIMU paldouell IporpaMmoii
JUCLUIUINHBI.

CopneprxaHue caMoCTOATEIbHO PadoThI onpeaensercs pabodyeid NporpaMMoN JUCIMILIMHBI,
OLICHOYHBIMU M METOAMYECKMMM MaTepuajlaMy, 3aJaHUsIMH M YKa3aHUSIMH IIPErojaBaTers.
CamocTrosTenbHasi padoTa MOMKET OCYIIECTBIATHCS B ayJAUTOPHON M BHEAyAMTOPHON (hopmax.
D¢ (heKTUBHBIM CPEICTBOM OCYILIECTBICHHUS CAMOCTOSTENBHOW pabOThl SIBISAETCS 3IIEKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTebHasl Cpela YHUBEPCUTETa, KOTOpas oOecrneyuBaeT AOCTYN K
oOpa3oBaTenpHOW  mporpamMme, pabOouell  mporpamMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHUCTEMaM, TPodecCHOHATBbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPAaBOYHBIM
cHUCTEMaM.

M3ydyeHne NMCLUIUIMHBI BKIOYAET BBINOJIHEHUE KYpCOBOTO IIPOEKTa. 3aJaHHEe Ha KypCOBOM
NPOEKT, TpeOOBaHMS K pacUeTHOM M rpaduueckoil YacTH, METOAMYECKHE PEKOMEHJAlMU K

BBITIOJTHEHHIO W3J105KECHBI B AIIEKTPOHHOM Kypce.
[TepuonnuHOCTh MpoOBeaeHUsS, (GOPMBI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
xozaa OCBOEHHUS JUCLUIUINH IIPEACTABIICHbI B paboueii Iporpamme.

(DOpMOﬁ HpOMC)KyTO‘lHOﬁ arrecraluu Imo JUCHUIINIMHEC SABJISICTCA 9K3aMCH,; 110 KYPCOBOMY IIPOCKTY

s ~ A 11 9

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE " YYEBHO-METOAMYECKOE
OBECIIEYEHUME AUCHUITIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KoauuectBo
AK3EMIUISIPOB TIEYATHBIX
NoeNe . W3IaHUH, UMEIOIIUXCS B

Cnucok UCOIb3yeMOM JTUTEPATypPhl
n/n OuOJIMOoTEKE, HITH
ANIEKTPOHHBIN aJpec U3gaHus
(pecypca) B cetu HTepHET

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE NU3JIAHUA

1. |JlamuHckuii, Anekcanap AnekcanapoBud. KoHcTpynpoBanue 20
CBapHBIX XMMHUYeCKHUX amnmnaparoB [Tekct] : cnpaBouHuk / A.
A. JlammHckui ; nox pen. A. P. Tomuunckoro. U3n. 2-e, crep.
Mocksa: AnbsiHe, 2013. - 381, [1] c. ISBN 978-5-903034-37-

6. Ox3eMmusipel: Bcero 20.

2. |laiine, Anekcanap AnekcanapoBud. [Iporiecch pa3aenenus u 29
OYHMCTKH MPOAYKTOB NepepadoTku HedTH U raza [Teker] :




yueOHOe TocoOue [mo  cmemumanmbHOCTSIM 240401
"XuMuyeckasi TEXHOJOTUsl opranudeckux semects", 240403
"XuMuueckass TEXHOJOTHUS MPUPOJIHBIX SHEPrOHOCHUTEIICH U
YIAEPOJHBIX MaTepuagoB" M HAMPABICHUIO TMOJTOTOBKHU
maructpoB 240100.68 "Xumuueckas texuosorus"| / A. A.
laiine, B. E. ComoB. Cankrt-IlerepOypr: Xumuznar, 2012. -
374, [1] c. ISBN 978-5-93808-199-4. Dx3eMIusIpbl: BCETO
29.

[Torexun, B. M. OCHOBBI T€OpUU XHUMHUYECKHX IPOIECCOB
TEXHOJIOTUM OPraHMYECKHUX BEIIECTB M HedTenepepaboTKu
[DnexTponnsiii pecype] / [lorexun B. M.,ITorexun B. B. 3-¢
u3n., uctp. u npom. Cankr-IlerepOypr: Jlans, 2022. - 896 c.
ISBN 978-5-8114-1662-2.

https://e.lanbook.com/book/2
11751

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NoNe

/o

AyIuTopuHu IS TIPOBE-
JIeHUS YIeOHBIX 3aHSITHHA,
CaMOCTOSITEIILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JapCTBEHHOM UTOTOBOM
aTTeCcTaluu

HepequL OCHOBHOI'O O60py,Z[OBaHI/IH

IIporpammuoe
obecrnieueHue

203 (1)

Hitachi CP-X400 (1),

Hocka aymutopHas 1000*1500 (1),
Komonku SVEN 2.0 STREAM Mega
R (1), MynpTuMeauiiHBIN TPOEKTOP
[Tporr.6moK

Windows
CnpaBoyHas
cucrema

Microsoft
Enterprise,
IIpaBoOBast

"Koncynprant  Ilmroc",
Microsoft Office

(+Monwutop 19" LG ) Aguarius Elt DF
1800 (1), Oxpan nacrennbiii Rollifix
Premium 240*240cm (1), Kommuekr
yuebHoi mebenu (1)

Standard, Areat Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext I10
JJIA peHIeHI/Iﬂ OCHOBHBIX
10JIH30BATEILCKUX 33144

215 (1)

Komonku SVEN 2.0 STREAM Mega
R (1), Kommnekc nab. aBTroMaTtusup.
"Neranu  mamumH-niepegaun” (1),
JlaGopatopHblii cTon ¢ smukamu (7),
[IpoexTop mynpTumenuiinbiii Hitachi
CP- RX93 (1), DxpaH HaCTEHHBII
pynonssiit 200x200 cm (1), Kommuiekt
yueOHoii medenu (1)

Microsoft Windows
Enterprise, CnpaBouHas
ImpaBoOBas CUCTCMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnekr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext I10
JJIA peH_ICHI/ISI OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTHXKEHUS KOMIIETEHLIMI HAIIPaBJICHBbI HA:

- YCBOGHHE TEOPETHYECKOro marepuana (00beM 3HaHMM, TTTyOMHA YCBOEHUS), MPEIyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE U3J1araTh MaTepuall (4€TKOCTh, TPAMOTHOCTb M3JI0KEHHS MaTepHualla, TOYHOCTh U MOJIHOTA
BOCIIPOU3BEICHUS yUeOHOr0 MaTepuaa);

- YMEHHE IPUMEHSATh TEOPETUYECKUE 3HAHUS NIPU PELICHUM NTPAKTUUECKUX 3aJaHUM.

[IIkana olleHNBaHU MIPEJICTaBICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJ]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJTHEHHS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C IMPAKTHKOM, IIPU ITOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHHs, CBOOOJHO CIPABIISIETCS € 3a7a4aMH,
BOIIPOCAMM W JIPYTMMH BUJAaMU [PUMEHEHMS 3HaAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMU BBIITOJTHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTECTaIUs 00yJaIOIUXCS
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJbTaTOB OOyUYEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHui U3 0a3bl (OHJIA OLIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

bunet Ne O
1. OcHoBHOE 00OpyZ0BaHKE HeTenepepadaThIBAIOIINX 3aBO/IOB

2. TexHonmorusi MaJOTOHHaXXHOTO npoussojcTa CIIT




Bonpoc 1
Kakune dpaKkumm nonyyaroTca Ha Bbixode aTmochepHoro 610ka ABT?
beH3nHoBaA, kKepocnHoBasn, nerkoe AT, Taxkenoe AT, masyT

MponaH-6yTaHoBsas, 6eH3nH HK-70°C, 6eH31H 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3e/bHOe TONANBO,
BaKYYMHbIl ra3oiib, ryapoH

MponaH-6yTaHoBsas, 6eH3nH HK-70°C, 6eH31H 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3e/bHOe TONANBO
beH3nHOBasA, KEPOCUHOBAA, AN3ENbHOE TON/IMBO, Ma3yT

Bonpoc 2

Kakue dpaKumm nonyyatotcs Ha BbIXxoAe BaKyymHoro 61o0ka ABT?

MponaH-6yTaHoBas, 6eH3nH HK-70°C, 6eH3nH 95-170°C, aBMaLMOHHbIN KEPOCUH, AM3eabHOE TOM/IUBO,
BaKYYMHbI ra3oinb, ryapoH

beH3nHoBanA, kepocnuHoBaA, nerkoe AT, Taxkenoe AT, masyt
MponaH-byTaHosas, 6eH3nH HK-70°C, 6eH3nH 95-170°C, aBMaLMOHHbIV KEPOCUH, AM3eabHOE TOMIMBO
BeH3nHOBas, KEPOCUHOBaAsA, AN3eNbHOE TOMIMBO, MA3yT

Bonpoc 3

Kyaa nocrynaeT o ganbHeiwein nepepaboTkm dppakuma beHsmH HK-70°C?
Ha ycTtaHOBKY nsomepusaumm

Ha aBTOMaTM3MPOBAHHYO CTAHLMIO CMeLeHUsA 6eH3MHOB

Ha ycTaHOBKY KaTannTMyeckoro pudopmmHra

Ha ycTaHOBKY CEPHOKMCIOTHOIO a/IKUANPOBAHUSA

Bonpoc 4

Kyaa nocrynaeT ana ganbHeiwein nepepaboTkm ppakuma CTabuabHblii 6eH3mH 115-180°C?
Ha ycTaHOBKY KaTannTmMyeckoro pudopmmHra

Ha ycTaHoBKY nsomepusaumm

Ha aBTOMaTM3MpPOBaHHYHO CTaHUMIO cMeLeHmA BeH3MHOB

Ha ycTaHOBKY CEPHOKMCIOTHOrO a/IKNANPOBAHUA

Bonpoc 5

PudopmuHr ocyuiectenaetca:

B peakTopax B cpesie BOAOPOAA Ha NOIMMETAIZIMYECKOM KaTasim3atope

B peakTopax B cpeAe ammMaka Ha N1aTMHOBOM KaTaansaTtope

B peakTopax B cpefe BOAOPOAA Ha LIMPKOHMEBOM KaTanumsatope

B peakTopax Ha LMPKOHMEBOM KaTa/iM3aTope

Bonpoc 6



Llenb anektpoobecconmBatoLen yCTaHOBKM:

Obe3BoxKnBaHMe noctynatowei Hedtu, He 6onee 0,1 — 0,2%, BblAeNEHNE CONEN U APYTUX MTPUMECEN He
6onee 3 —5 mMrm Ha geuumeTp Kybruyeckui

Ob6e3BoxKMBaHMe noctynatowei Hedtu, He 6onee 0,2 —0,3%, BblAeNEHNE CONEN U APYTUX MTPUMECEN He
6onee 5 -7 mrm Ha geunmeTp Kybruyeckui

Obe3BoxKnBaHMe noctynatoweit Hedtu, He 6onee 0,1 —0,2%, BblAeNEHNE CONEN U APYTUX MTPUMECEN He
6onee 5 -7 Mrm Ha geummeTp Kybruyeckui

Ob6e3BokMBaHMe nocTynatoweit Hedptu, He bonee 0,1 — 0,2%, BblaeneHWe cConen U Apyrux NpumMecen He
6onee 1 — 3 Mrm Ha AeunMeTpP Kybruyeckui

Bonpoc 7

B Poccuiickoit Pepepaunm gencTeytoT

30rns3

2513

351mn3

40r1n3

Bonpoc 8

Kakoe mecTto B mupe 3aHumaeT PP no gobblye rasa?

3

2

1

4

Bonpoc 9

YT0 U3 NepeyncIeHHOro OTHOCKTCA K Hanbosiee pacnpocTpaHeHHOM TexHonornm npomussoactea CMNIr C3MR?
[Ba KOHTypa xnagareHTa: 1in-nponaH; 2n-CXA

[1Ba KOHTYpa CMeLlaHHbIX X1ajareHToB

TpW KOHTYpa CMeLLaHHbIX X/1aJareHTOB B CXeMe KacKaz,

1# KoHTYp CXA —BbICOKOKMNALWMMI, 211 — CXA NOSHOE CXUKEHME NPUPOAHOTO ra3a
Bonpoc 10

CKonibKOo BO BceM mupe 3aBoaoB CIMNIM HaxoanTca B apKTUYECKOM 30He?
2

3

6

8

Bonpoc 11



KaKkoBbl OCHOBHble TEHAEHLMM 3BOIOLNM TEXHONOTUIM CHUMKEHUA NPUPOLHOrO rasa?
Bce nepeuncneHHoe

MpumeHeHWe CMeLlaHHbIX X/1agareHToB

YBenvyeHme npom3BoaAnTEIbHOCTU

YMeHbLUEHME KOMYECTBA KOHTYPOB OXNaXKAEHUA

Bonpoc 12

ManoToHHaXHbIM MNPOM3BOACTBOM cumTaeTca npomnssoacteo CII oo
10 1/vac

20 T/yac

30 1/uac

40 1/4ac

Bonpoc 13

B Halwuel cTpaHe Hanbosiee pacnpocTpaHeHHOM B MaNOTOHHAXXHOM MPOU3BOACTBE AB/AETCA TEXHOIOTUA
OCHOBaHHas:

Ha gpoccenbHOM UMK/e BbICOKOTO AaBAEHUA U ero MoanduKaumax

Ha nepenage aasnenuit Ha NPC

Ha a3oTHOM AeTaHAEPHOM LMK/IEe BHELWHErO OXNaXKAEHUA U ero MoguduKaLmnax
Ha cmeceBOM LMK/e BHELWHEro OXAaXAeH A 1 ero moandmrKaLmax

Bonpoc 14

Kak pacwmdpoBbiBaeTca MapKa NopLLIHEeBOro Komnpeccopa 4BM10- 120/9?

Lndpa 4 0603HavaeT uncno pagos, B — BosgywHbiii, M —onno3nTtHbIi, 10 — nopwHesoe ycunve B T, 120 —
NPON3BOAMUTENBHOCTb MO YC/I0BUAM BCacbiBaHWsA, , 9 — AaBieHNe KoHeYHoe abcontoTHoe, Kr//span>

Umdpa 4 o603HauaeT uncno psagos, B — sosaywHbiidi, M —mocTosoli, 10 — nopwHesoe ycuane B T, 120 —
NPOM3BOAMUTENBHOCTb MO YC0BUAM BCacbiBaHWsA, /Span>, 9 — naBiieHre KOHEYHOE abCOIOTHOE, KI//span>

LUndpa 4 o603HavaeT uncno psaaos, B — sosayliHbii, M — KpUBOLIMNHO-LIATYHHbIM, 10 — nopLwHeBoe ycuame
B T, 120 — npoM3BOANTENILHOCTL MO YCIOBUAM BCACbiBaHMSA, /Span>, 9 — naBieHue KOHEYHOE aOCOIOTHOE,
Kr//span>

LUndpa 4 o603HauyaeT uncno cryneHei, B — narootaeneHne, M — onnosuTHbii, 10 — nopluHeBoe ycuamne B T,
120 — paBneHue HarHeTaHus, Kr//span>, 9 — naBieHre KOHEYHOE a0COIOTHOE, KI//span>

Bonpoc 15

Kak pacwudposbiBaeTca abbpeBmaTypa oxnaxgatowero annapata «ABO»?
AnnapaTt BO34YLHOMo OXAaXKAeHuaA

AnnapaTt BOAAHOIO OX/1aXAeHUA

AnnapaTt BHeLHero oxiaxaeHuns

AnnapaT BHYTPEHHErNO OXnaxXaeHumaA



Bonpoc 16

TennoobmeHHble annapatbl ABAAIOTCA CAMbIMU MHOTOYUCAEHHbBIMKW Cpeau APYrux annapaTos
TEXHOI0MMYecKmx yctaHoBok HIM3 m M3, moryT Aocturatb No Macce U CTOMMOCTM BCero obopyaoBaHus

OT 40 po 50%
0130 go 40%
OT1 25 po 40%
O150 no 60%
Bonpoc 17

Y70 ABNAETCA HEAOCTAaTKOM KOXKYXO-TPYHUYATOro TeNn1000MEHHMNKA KECTKON KOHCTPYKLUMK C
HEMNoABWMXKHbIMU TPYOHbIMM peLleTKammn?

Mpu 60NbLWON pa3HMLE TeMNepaTyp NPOAYKTOB, cBbiwe /Span> C, mpoucxoauT aedhopMaliys anmapara,
crocoOHast BBI3BATh €r0 pa3pylicHNe

HeB03MOXKHa MexaHMYecKan YNCTKa BHYTPEHHEN NoBepxHOCTM Tpy6. 3arpasHeHHyto cpegy HeobxoamMmo
HanpPaBAATb B MEXKTPYOHOE MPOCTPAHCTBO

Takue Ten006MeHHUKM MeHee KOMMNaKTHbI, bonee meTannoemkme
Takow annapat orpaHUYMBaeT Anana3oH paboTbl Mo AaBAEHUIO
Bonpoc 18

MnacTMHYaTble TENIOOOMEHHUKM OTANYAIOTCA:

KOMNaKTHOCTbIO, BbICOKMM KO3bDULMEHTOM TENONEpesayYm, HU3KMMM TENIO NOTEPAMU, HUSKMMMU
noTepsmM AaB/ieHUsA U NPOCTOTON 06CNYKMBAHUSA

MnacTMHYaTbIA NaKeT COCTOUT U3 KPYribiX TOYHO WTAaMMNOBAHHbIX TEM10 NPOBOAALWMNX NNIACTUH, KOTOPbIe
CBapeHbl C NTOMOLLbIO 1a3epPa BMeCTe B KaCCeTbl

X0N04HbIV NPOAYKT Yepes NpUeMHbI NaTpyboK NofaeTca B pacnpeaeiMTesibHyo Kamepy, pasaeieHHyo
neperopoaKoi. MoToK NPOXOAUT Yepes BePXHIOK YacTb TPYH, MeHAET HanpaB/ieHWe U OTPaXKanacb OT AHULLA
HaMNpPaBAAETCA B HUMKHIOK YacCTb TPYBHOro nyyka

JlnH308BbIE KOMMNEHCATOPbl YCTAaHAaB/IMBAKOTCA Ha KOPMNyCax Ma/sibiX AMaMeETPOB, pa60Ta+ou.|,Mx npu
HEBbLICOKUX AaB1EeHNAX

Bonpoc 19

MocTaHOBKa BOMPOCa O CO34aHNN KOMMAEKCOB CXUMKEHHOro npupoaHoro rasa (CMNr) cobcteeHHbIMM
cUamu Npeanonaraet:

Bce nepeumncieHHoe
Hannumne cobcTBeHHOM 3anaTeHTOBAaHHOM TexHo10rMKn npomnssoactsa CMNT
Pa3paboTKy NPOEKTHOMN AOKYMEHTALLMM Ha OCHOBE YKa3aHHOM TEXHONOTUU

CTpOMTeJ'IbCTBO 06beKkToB 1 Komnaekca CIl B Lesom C NCnoJsib30BaHNEM MaTeEPUaNoB U O60py,ﬂ,OBaHMﬂ
cobcTBEHHOIO npon3sBoAacTBa

Bonpoc 20

[NaBHbI KPUOTFEHHbIN TENI00OMEHHUK ABAAETCA OCHOBHbIM BUAOM 060pyaoBaHMA B 11060 TeXHON0TnKU



CUMKEHMSA C NPUMEHEHNEM CMELLAHHOIO X1ajareHTa. 34ech ra3 OXNaX4aeTca MU OKOHYATE/IbHO CKUMKAeTeA
npv Temnepartype:

-161°C
-171°C
-151°C

-141°C

IIepeuens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTaAllUU

1. OcHoBHOE 000py0BaHUE He(TErepepadaThIBAIOIINX 3aBOIOB

2. ATMochepHbIil 1 BaKyyMHBbIN 010K ycTaHOBKH ABT

3. ["a3onepepabaTbiBarolIe NPEIPUATHS B HAILIEH CTpaHE U B MUPE
4. OcHOBHasl POYKIIHS razonepepadaTbIBalOINX IPEITPUATHIA

5. DBOJTIOLMS TEXHOJIOTUI CHKMXKEHHS ra3a

6. TexHonorus MaJIOTOHHAXHOTO Mpou3BoacTBa CIIT

7. [IepcnekTuBHbBIE TEXHONOTUH Mpou3BoAcTBa CIIT

8. VY CTpoiCTBO M Ha3HAYEHNE MMOPIUIHEBBIX KOMIIPECCOPOB

9. VYeTpoiicTBO M Ha3HAUYEHHUE LEHTPOOEKHBIX KOMIIPECCOPOB

10.  Kokyxo-mimacTuHYaThI TEMII00OMEHHUK. Y CTPOMCTBO U HAa3HAUCHUE
11.  Koxyxo-TpyOuaThie TeII000MEHHUKH. Y CTPOMCTBO U Ha3HAYCHHE
12.  TemnooOMeHHMKHM TpyOa B TpyOe. Y CTpOMCTBO U Ha3HAUYECHHE

13.  IImactuHuYaThie TEINIOOOMEHHUKH. Y CTPOUCTBO U HA3HAUCHHE

14.  PacyeT TOHKOCTEHHBIX IUIUHAPUYECKHX armapaToB, pabOTAIOIINUX 10T
BHYTPEHHUM JIaBJICHUEM

15.  PacdeT TOHKOCTEHHBIX IUIUHAPUYECKHUX almapaToB, pabOTAIOIINUX 0T
BHEIIHUM JIaBJICHUEM

16.  Pacuer ¢uanieBbIx coenuHeHnii TpyO, TpyOHOM apMaTyphl U anmapaToB
17.  PacdeT omop KOJIOHHBIX amnmapaTroB

18.  Pacuer HMIMHIPUYECKUX U KOHUYECKUX OMOP KOJOHHBIX aIllapaTos,
MOJBEP>KEHHBIX BETPOBOM UJIM CEMCMHUYECKOW HArpy3Ke

19.  Pacder temnooOMeHHUKOB TpyOa B TpyOe

20.  Pacuer K0oXyxo-TpyO4aThIX UCHapuTesen



21.



