MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.04.01 SinepHas 3vepreruka u Temiopuznka
HaumeHnoBanune o6pa3oBaTejbHOI mporpaMMbl: PU3MKa M TEXHUKA HU3KUX TeMIepaTyp
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KPUOBAKYYMHASN TEXHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KoJss1okBHYM

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Kopones M.B.

SYETE

WaentnuraTtop

Re35b2607-KorolevPavV-75bc149

I1.B. Koposie

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

Sk

STETE

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Kprokos A.M.

Waentuduratop

R9b81f956-KryukovAP-8dacfded

A.I1. KprokoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Sl

Ve

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

My3uHa KO.10.

WaenTndukatop

Re86e9a56-Puzina-4d2acadl

10.10. Ily3uHna




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI UCHUIIJIUHBI:

I_IeJ'IBIO JUCHUIUIUHBL ABJIACTCA TEOPETHYECKOC H3YUYCHHC

9JICMCHTAPHBIX IMPOLCCCOB, IMPOTCKAOIINX B KPHUOBAKYYMHBIX CHUCTCMAX, IMO3BOJIAIOIICC PACCUUTHLIBATH
XapaKTEPUCTHUKHU PCAIBHBIX CUCTEM.

33[[3‘11/1 AUCHHUIIIMHBI

- 3ajauaMy IUCLUILINHBI SIBJISIOTCS
OCBOCHHE 00YYarOIIUMHUCS Pa3IMYHBIX METOJIOB OIMMCAHUS MTPOIIECCOB B KPUOBAKYYMHOH TEXHHKE;
O3HAKOMJIEHHE CO CIIOCOOAMHU PELIEHUs Pa3IMYHBIX 33/1a4 KPUOBAKYYMHOM TEXHUKH U UX JIOBEJICHUS 1O
MIOJIyYEHUS! KOJIMYECTBEHHBIX PE3YJIbTATOB..

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-2 Cniocoben npoBouTh
pacyeTHO-TEOPETUUYECKHUE U
IKCIIEPUMEHTAJIbHbIE
UCCIIEI0BaHMS
TEIUIOTUIPABIMYECKUX
IPOILIECCOB B KOHCTPYKLIUAX
HU3KOTEMIIEPATYPHBIX
yCTaHOBKax

W I-21k-2 3HaeT 0COOCHHOCTH
MPOIIECCOB B KPHOBAKYYMHBIX
cucTeMax
HHU3KOTEMITEPATYPHBIX
YCTaHOBOK, CIIOCOOCH
OTPEICIISATh PEKUMHBIC
napameTphl IPOIECCOB

3HATh:
- McToputo pa3BUTHS BAKYYMHON TEXHUKHU.
OO6nactu NpUMEHEHUs1 BaKyyMHOMN
TeXHUKU. OCHOBHBIE MTOHATHS BAKYYMHOM
TexHuku. [TonsTue Bakyyma. Enununs
M3MEpEHUS J1aBJICHUS B BAKYYMHOMN
texHuke. CoctaB cyxoro arMoc(hepHoro
Bo3yxa. CKOPOCTh IBUKEHUS MOJIEKYJI
raza. Yuciio MoJiekyJ rasa, yaapsronmxcs
0 €IMHUYHYIO IOBEPXHOCTh CTEHKH COCYy/a
B eiuHuULy BpeMeHu. CpenHss AIuHa
cBoOoAHOrO npodera mosekys. OCHOBHbIE
XapaKTEPUCTUKU BaKyyMHBIX HACOCOB.
Pexxnmebl Teuenus rasa. Pacuer
IIPOBOAMMOCTH B MOJIEKYJIIPHOM U
BA3KOCTHOM pekuMax. MexaHnuueckue
HACOCHI: MIOPIIHEBHIE, POTALINOHHBIE,
JIBYXPOTOPHBIE.;

- AZICOpOIIOHHBIE HACOCHI.
Tpanunmonnsie aacopoeHTsl. [Ipuniumn
neiictBusi. Copoent. CKOpoCcTh aficopOIuu
U gecopOuuu. AncopOIIMOHHAs EMKOCTb.
ITostHOE UMCIIO MOJIEKYJI, KOTOPBIE MOTYT
OBITh MOIJIOIIEHBI TOBEPXHOCTHIO
eIMHUYHOM Tiomaau. Mzotepma copOmum.
Omnpenenenre TEMIOTH aCOPOIUH.
VYpasuenue Knaneiipona-Knaysnyca.

VY nenpHas noBepxHOCTh. EMKOCTB
MOHOCHO0s. AKTUBHBIE Y. LleonuTsl.
Cunukarenu. IX ocHOBHBIE
xapakTepucTUKu. KoHCTpyKTHBHOE
HCIIOJIHEHUE aJICOPOIIMOHHBIX HACOCOB.
[Ipenmy1iecTBa 1 HEAOCTATKHU.
KproBakyyMHas TexHHUKa.
Knaccugukanus kpruonacocos. [IpuHuumn
pabotel. TpeboBaHus, TPEABIBISIEMBIEC K
uaeanbHoMy Hacocy. KoagdurmeHnTs
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MaccooOMeHa (ko GuIueHT mprim-
MaHus ¥ KOHJeHcAIun). MeTouka
pacyera, IPUHLIUNHAIBHBIE CXEMBI U
0COOEHHOCTH KOHCTPYK-IIHH.
Onpenenenre BpEMEHU OTKAYKH J10
3aJJaHHOTO JIaBJIEHMs. 3aBUCUMOCTh
OBICTPOTHI ACUCTBUS OT IaBICHUSI.
l'azonHamMu4eckue yCTaHOBKHU.
KpuocopOuronHbsie cpesicTBa BAaKyyMHOM
otkauku. OOIIKe IPUHIMIIBI YCTPOHCTBA.
Oco0OeHHOCTH pacdeTa KPHOBAaKyyMHOM
cuctembl. KOHCTPYKTHB-HOE UCTIOJTHEHHE.
I"a3oBbIe KprpOCOpPOEHTHI. X
IIPEUMYIIECTBA [IEpE TPAIULUOHHBIMU
copOeH-TaMHu;

- 3aBUCUMOCTbH COPOITMOHHON €MKOCTH OT
ycloBuit GopMUPOBaHUS KPUOCIIOS (PO
rasa, TOJILIMHA CJI0sI, TEMIIEpaTypa clios,
TeMIIepaTypa OTKaYuBaEMOro rasa.
Kpunozaxsar. KoncTpykTHBHOE HC-
nonHenue. Cnenuduka n3MepeHus
BaKyyMa IIpU HU3KUX TeMIlepaTypax.
Addext Knyncena. Manomerp ua-
mIeyHbId pTyTHBIN. TpyOka Bypaona.
TepmonapHslii mpeobpazoBareib
nasieHns. oHn3anuoH-HbIi
npeoOpa3oBaTesb JaBICHHUS.
[IpeoOpasoBarens baitsipra-Anbnepra.
Teuenckanue. BakyymHo-
TEXHOJIOTUYECKHE MPOOIEMBbI YCTAHOBOK
TEPMOSIEPHOTO CUHTE3a. Y CJIOBHUS
OCYIIIECTBIICHUS TEPMOSIIEPHON peaKIuu.
MarnuTHbI€ JIOBYIIKH. JIa3epHbIi
TepMosepHbIil cuHTe3. CucTeMa OTKauKu
IIPOJYKTOB PEAKIIUU TEPMOSIEPHOTO
cuHTe3a. TpeboBaHus K BAKYYMHBIM
HacocaM. KprooTkauka
ra3o/IMHaMUYEeCKUX YCTaHOBOK.
KpunorepmoBakyyMHbIE YCTAHOBKH U
KpHOBaKyyMHOE 000pYy/JOBaHHE.
BakyymHoe o0ecrieueHre yCKOpUTEIbHO-
HAKOMUTENIbHbBIX KOMIUIEKCOB.;

- MonekynspHasle Hacocsl. [Ipenmyiiectsa
" Henoctatku. OCHOBHEIE
XapakTepucTUku. [IpuHIMI paboThl.
Mexanu3m oTkauku. McnapurtenbHbie
HACOCHI. DJIEKTPOIyTOBbIE FETTEPHBIE
Hacochbl. IOHHO-TeTTepHbIE HACOCHI.
MarHuTHbI€ 31€KTPOPa3psIHbIE HACOCHI.
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

[TpeumymectBa u HegocTaTku. OC-HOBHBIE
XapakTepucTuku. [IpuHImn padoTsl.
HuszkoTtemneparypHble reTTepbl.
Temneparypa akTH-BalUu.
KoHCTpyKTHBHBIE UCIIOIHEHUS.
IIpeumymectBa u HegocTaTku. OdIacTu
IPUMEHEHHUS..

YMETB:

- Onpenensates HatekaHus. [IpoBoauTh
pacyeTsl ra30AMHAMUYECKHUX,
TEPMOBAKYYMHBIX, HAITBUITUTEIIbHBIX
ycTaHoBOK. [IpoBouTh pacuersl
CJIOXHOT'0 BaKYyMHOT'O TPYOOITPOBO/IA.
- [IpoBoaUTH pacueTsl
KPUOKOH/ICHCAIIMOHHOTO Hacoca.
Omnpenensars ObICTPOTY AEHCTBUS U
TEIIONPUTOKOB. [IprMeHsaTs DpdexT
Knyncena.;

- [IpoBOIUTH pacdeThl aICOPOITMOHHOTO
Hacoca. OnpenensiTe EMKOCTH MOHOCIIOS,
TEIIOTHI a7ICOPOIUH, YIETHHOM
noBepxHocTu. [TpoBoauTh pacuersl
(dhopBakyymMHOro KpoHacoca. Beioupars
cnoco6 oTBoja Tera. Onpenensarb
BpEMEHa OTKAaYKH JI0 33JJaHHOTO
JIaBJICHUSL.

- OnpenensiTh CPEIHIO JTHHY
cBoboaHOTO Mpobera, uncio KuyaceHa.
[IpuMeHATh OCHOBHOE ypaBHEHHE
BAKYYMHOM T€XHUKHU. PacuntsiBaTh
MIPOBOJIUMOCTH B MOJICKYJISIPHOM U
BSI3KOCTHOM PEXKHMMaXxX TEUEHUSL. .

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnirHa OTHOCUTCS K OCHOBHOM MpodeccuoHanbHOM o0pa3oBaTenbHON nporpamme dusnka u
TeXHHKa HU3KUX TemmnepaTyp (nanee — OIIOII), nanpasnenust noarotoku 14.04.01 Snepuas sHepreTrka
U Terio(pu3nKa, ypoBeHb 00pa3oBaHUs: BbIciiee 00pa3oBaHUE - MarucTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TUIIbl BAKYYMHBIX HACOCOB HU3KOTEMIEPATYPHOI TEXHUKHU U OCOOCHHOCTH UX IPUMEHEHHUS, U
UX KJI1accu(UKaIUIO U MapKUPOBKY;

- YMETh UCII0JIb30BaTh CIIEIMATN3UPOBAHHbBIC 3HAHUS B 00JIACTH HU3KOTEMIIEPATypHON TEXHUKH JUIs
OCBOCHMS CMEXHBIX TEXHUYECKUX JTHUCIHILINH;

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8

9

10

11

12

13

14

15

Beenenue B
BaKYyMHYIO TEXHHUKY.
OCHOBHEIE TTOHATHSA U

XapaKTePUCTHKH

©|w| Bcero gacos

ENFN

6

11

Bgeenenue B
BaKYyMHYIO TEXHHUKY.
OCHOBHEIE NOHATHSI H

XapaKTEPUCTUKHU

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[3], 5-12

OcHOBHOE ypaBHEHHUE
BaKyyMHOW TEXHUKH.
TexHHKa MOTyIEeHUS
BaKyyMma
TPaIUIIMOHHBIMHU
METOJJAMH.

2.1

OcHOBHOE ypaBHEHHE
BAKYYMHOU TEXHUKHU.
TexHuKa Nony4eHus
BaKyyMa
TpaAULIMOHHBIMU
METOJIaMHU.

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[3], 15-37

l'azonepemenatomiue
HAaCOCBHI.

12

H3yuenue mamepuanog 1umepamypHslix
UCHOUYHUKO6?

3.1

FasonepeMemalomne
HaCOCHI.

12

[3], 45-99

Pacneuisembie TETTCPhI.

Hep ACIBIIISIEMBIC
TCTTCPhI

12

4.1

Pacnreuisemeie T'CTTCPhI.

12

H3yuenue mamepuanos 1umepamypHslx
UCHOUHUKO6?

[2], 25-32




Hep ACIbIIIACMBIC
TCTTCPhI

AncopOroHHbIe
HACOCKI.
TpaauumoHHbIE
aJICOpPOCHTHI.

12

5.1

AICOpOIOHHEIC
HACOCHI.
TpaauumoHHbIE
aJICOpPOCHTHI.

12

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[2], 37-49

Kpuonacoc.
®opBaKyyMHbIE
KPHOHACOCHI.

12

6.1

Kpuonacoc.
DopBaKyyMHbIE
KPHUOHACOCHI.

12

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[2], 52-67

I'azonunamuueckue
YCTQHOBKH.
KpuocopbunoHHsie
CpelCcTBa BaKyyMHOU
OTKAYKH.

14

7.1

l'azonnHamuueckue
YCTaHOBKH.
Kpnocopbunonusie
Cpe/CTBa BaKyyMHOU
OTKAYKH.

14

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[1], 534-654

Cpencra u3MepeHus
BaKyyMa H
TEYEHCKAHMSL.

14

8.1

CperncTBa U3MepeHus
BaKyyma 1
TCUCUCKAHUA.

14

H3yuenue mamepuanos 1umepamypHslx
UCHIOUHUKOG:

[1], 112-231

Hcnons3oBanue
BaKyyma B HaquBIX
pa3paboTkax u
TEXHUYECKUX
CHCTEMaX.

14

9.1

Hcnonr3oBanue
BaKyyMa B HAYYHBIX

14

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.

[1], 105-112




pa3paboTkax u
TEXHUYCCKUX
CHUCTCMaAX.
DK3aMeH 36.0 - - - - 2 - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 32 - 16 - 2 - - 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 93.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 sakyymuyio mexnuky. OCHO8Hble NOHAMUS U XAPAKMEPUCTIUKY

1.1. Brenenue B BaKyyMHYI0 TeXHUKY. OCHOBHBIE ITOHSTHS U XapaKTEPUCTHKU

Hcropus pa3BuTHS BaKkyyMHOH TexHUKU. OOjacTh NpPUMEHEHHS BAKyyMHOH TEXHHUKH.
OcHoBHBIE NOHATHA BaKyyMHOW TeXHHMKH. [loHsTHE Bakyyma. EnuHuIBI M3MepeHUs NaBICHUS B
BaKyyMHOH TexHuke. CocTaB cyxoro arMocepHoro Bo3ayxa. CKOPOCTb JIBMXKEHHS MOJIEKYI ra3a.
Yucno Monekyls rasa, yAapsOIMUXCs O €AMHUYHYIO IOBEPXHOCTb CTEHKHM COCyla B EOMHMILY
BpeMeHu. CpenHsas AyuHa cBOOOIHOTO Mpodera MOJICKYIL..

2. OcHosHOe ypasHeHue 8aKyyMHOU mexHuku. TexHuka noayyeHus 6aKyyma mpaouyuoHHbIMU
Memooamu.

2.1. OcHOBHOE ypaBHEHHE BaKyyMHOUM TeXHUKH. TeXHUKA MOJy4eHUsI BaKyyma
TPAAUIIMOHHBIMA METOIAMHU.

OCHOBHBIE  XapaKTEPUCTUKU BaKyyMHBIX HacocoB. Pexumbl TeueHuss rasa. Pacuer
MPOBOJIMMOCTH B MOJICKYJIIPHOM M BSI3KOCTHOM pexuMax. MeXxaHWuecKre HacOCHI: MOPIIHEBHIC,
POTAlMOHHBIE, IBYXPOTOPHBIE. .

3. Lazonepemewiarouiue Hacocwi.

3.1. N'a3onepemeniaroiiyre HaCOChI.
Monexynspabie Hacochl. [IpeumytiectBa u HepocTaTku. OCHOBHBIE XapakTepucTuku. [Ipunimmn
paboTHL..

4. Pacnoiisemsie cemmepnl. Hepacnulisiemble cemmepbol

4.1. Pacnbisemsle rerrepsl. Hepacnplisiemble reTTepsl

Mexanu3m oTkayku. VcmaputenbHble HacOChl. DJIEKTPOIYTOBbIE TeTTepHble Hacockl. oHHO-
TeTTEpHBbIE HACOCBl. MarHuTHBIE 3JIEKTpopaspsaHble Hacochl. IIpenmyniecTBa M HEIOCTATKH.
OcHoBHble xapakTepucTuku. [IpuHumn pabotel. HuskoremmneparypHbie rertepbl. TemmepaTypa
aktuBanu. KoncrpyktusHble ucnonHeHus. [lpeumymectBa u Hepoctatku. O01acTH IPUMEHEHUS. .

5. Aocopbuyuonnvie Hacocwl. Tpaduyuonnsvle adcopbermuol.

5.1. AncopbunonHble Hacochl. TpauIMOHHBIE a1COPOSHTHI.

[Tpunuun aeiicrBust. CopOent. CKOpOCTh afcopOIuu U AecopOuuu. AcopOIMOHHAs €MKOCTb.
[TonHOE YKCIIO MOJIEKYJI, KOTOPBIE MOTYT OBITh MOTJIOIIEHBl TOBEPXHOCTHIO €IMHUYHON IUIOIIAIH.
N3otepma copOrmu. OrmpeneneHne TEIIOTHl afcopOiuu. YpaBHeHue Krnameipona-Knaysuyca.
VYnaenbHass moBepXHOCTb. EMKkocTh MoHOcnos. AktuBHble yrid. [leomutsl. Cunukarenn. Mx
OCHOBHBIE  XapaKTePUCTHUKU. KOHCTPYKTHBHOE  HWCIOJHEHHWE  aJCOPOIMOHHBIX  HACOCOB.
[TpeumyriecTBa 1 HEAOCTATKH. .

6. Kpuonacoc. @opsaxyymmule Kpuonacocwl.

6.1. Kpnonacoc. ®opBakyyMHbI€ KpUOHACOCHI.

KpuoBakyymuas texnuka. Knaccudukamus xpuonacocoB. [Ipuniun pabotel. TpeGoBanus,
npeabaBisieMble K - ujaeanbHoMy Hacocy. Koapduumentst MaccooOMeHa (KO3 HUIHMEHT
NPWINITAaHUS W KOHJEHCAIMM). MeToauKka pacueTa, NMPUHIMITAAIBHBIE CXEMBI M OCOOCHHOCTH
KOHCTpyKUuu. OmnpeneneHrne BpeMeHH OTKAuKH JI0 3aJaHHOTO JIaBJeHUs. 3aBUCUMOCTb OBICTPOTHI
NEUCTBUS OT NABJICHUS..



7. Lazoounamuyeckue YCMAaHOB6KU. KDMOCOD6I4MOHHbl€ cpedcmea BAKYYMHOU OMKAYKIU.

7.1. 'azoquHaMuueckue ycTaHOBKH. KprocopOroHHbBIE CpeicTBa BAKYyMHOM OTKAuKH.

O6mme mnpuHOMOBL  ycTpoiictBa. (OCOOCHHOCTHM pacueTa KpPUOBAKYYMHOH — CHCTEMBI.
KouctpyktuBHoe  ucnoimHeHue. ['a3oBble  kpuocopOeHThl. WX  mpeumyliectBa  mepen
TPaIUIIMOHHBIMU COPOEHTaMH. 3aBUCHUMOCTb COPOIIMOHHONW €MKOCTH OT YCIIOBHH (hOPMHpPOBAHUS
Kpuocinosi (poJ Trasza, TOJIIMHA CJOS, TeMIepaTypa ciosi, TemIepaTypa OTKauMBaeMoOro rasa.
Kpunozaxsar. KOHCTpyKTUBHOE UCIIOJIHEHHUE. .

8. Cpe()cmea U3Meperus 6aKyyma u meveucKaruA.

8.1. CpexnctBa n3mMepeHus BakyyMa U TEUEHUCKaHUS.

Crneuunduka n3mMepeHus: Bakyyma Mmpu HU3Kux TemmepaTrypax. Dddexkr Knyncena. Manomerp
yameyHsld  pTyTHBIA. TpyOka bBypmona. TepmomapHblii  mpeoOpa3oBarenb — JIaBICHHUS.
WNonuzanmonHplii  mpeoOpa3oBatens  naBieHus.  IIpeoOpasoBarens  baiisipna-Amsrepra.
Teuenckanue..

9. Ucnoavzosanue 64KYyyma 6 HAY4YHblX pa3pa60m7<ax U mexnudecKux cucmemax.

9.1. Ucnionb30BaHue BaKyyMa B HAYYHBIX pa3pabOTKax M TEXHUYECKUX CUCTEMaX.

BakyyMHO-TeXHO/IOTHYECKHE IPOOJIEMbl YCTAHOBOK TEPMOSJIEPHOTO CHHTE3a. Y CJIOBUS
OCYILIECTBICHUS TEPMOSACPHONM peakunu. MarHuTHbele JIOBYIIKM. JIa3epHBI TepMOsIEpPHBIN
cuHre3. Cucrema OTKaykd TMPOJAYKTOB PEAKIHUU TEPMOSAEPHOrO CHHTe3a. TpeboBaHMS K
BaKyyMHbIM HacocaM. KpuooTkauka ra3oJuHaMMuYeCKUX YCTaHOBOK. KpuorepmoBakyyMHbIE
YCTAaHOBKM UM KpUOBaKyyMHOe oOopynaoBaHue. BakyymHoe oOecrneyeHue YCKOPUTEIbHO-
HAKOIUTEJIbHbBIX KOMIUIEKCOB..

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Onpenenenue cpenHe AIUHBI cBOOOAHOTO Mpodera, uncia Kuyncena. OcHoBHOE
ypaBHEHHE BaKyyMHON TEXHHKHU.;
2. PacueT nmpoBOJAMMOCTH B MOJICKYJIIPHOM H BSI3KOCTHOM PEXUMAaX TCUCHHUS. ;
3. Pacuer agcop61rionHoro Hacoca. OnpeseneHne eMKOCTH MOHOCIIOS, TEeIUIOTHI aJcOpOLuH,
YAEIBbHON ITOBEPXHOCTH. ;
4. Pacuet popBakyyMHOro KpuoHacoca. Beibop crioco6a orBosa temna. OnpeneneHue
BpPEMEHU OTKAYKH JI0 33JAHHOTO JIaBJICHUS.;
5. Pacuet KpHOKOHAEHCAIIMOHHOTO Hacoca. Onpenenenne ObICTPOTHI AEUCTBUS U
TETUIOTIPUTOKOB.
6. Oddexr Knyncena.;
7. Teueuckanue. OnpesieieHNe HATEKAHUA.;
8. Pacyer razogMHaMU4ecKUX, TEPMOBAKYYMHBIX, HAITBUTUTEIbHBIX YCTAaHOBOK.;
9. Pacuer ciio)HOTO BaKyyMHOTO TPyOOTIpOBO/IA. .

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
3.5 KoncyabTanumu

3.6 TemaTuka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3armnaHupOBaHHBIC PE3YAbTAThl 00YUICHUS MO TUCITUTUTHHE
(B COOTBETCTBHH C pazzaesiom 1)

Koarnl
WHJIUKAaTOPOB

Howmep paznena nucuurinssl (B
COOTBETCTBUU C 11.3.1)

1/2|3]4]5]6]7]8]09

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3HATh:

MounekynspHble Hacochl. [IpenmyinecTBa 1 HEIOCTATKH.
OcHoBHbBIE XapakTepucTUKU. [IpuHimn paboTel. Mexanusm
oTKauku. VcnapurenpHble HACOCHL. DIEKTPOLYTOBbIE T€TTEPHbBIE
Hacocsl. NoHHO-reTTepHBIE HACOCHl. MarHuTHbIE
aNeKTpopa3psaaHble Hacockl. [IpeumymecTBa u Hegocratku. Oc-
HOBHbIE XapakTepucTUku. [IpuHIMI paboTHI.
HuskoreMneparypHsle rerrepsl. Temneparypa akTH-BallUu.
KonctpykTuBHBIE HcIONHEHUS. [IpenmyniecTBa 1 HEJOCTATKY.
OO6nactu NpUMEHEHusl.

N/I-2mk-2

Komnoksuym/Komnoksuym
No2

3aBHCUMOCTH COPOIIMOHHON €MKOCTH OT YCIIOBHA (HOPMUPOBAHHS
KpHuocios (poJ rasa, TOJIIMHA CI0s, TEMIIepaTypa cios,
TeMIlepaTypa OTKadynBaemoro rasa. Kpuosaxsar.
KonctpyktuBHoe uc-nosnenue. Crenuduka n3MepeHus Bakyyma
pHu HU3KUX TeMneparypax. Ipdekr Kuyacena. Manomerp ua-
meyHsld pTyTHBIN. TpyOka Bypnona. TepmonapHsiii
npeoOpasoBarenb naBiaeHus. loHn3alnoH-Hbli npeoOpa3oBaresb
nasnenus. [IpeoOpasosarens baitsipna-Ansnepra. Teuenckanue.
BakyymMHO-TeXHOIOrHYeCKHE MPOOIEMbI YCTaHOBOK
TEPMOSIZICPHOIO CHUHTE3a. Y CIIOBUS OCYILLIECTBIICHUS
TEPMOSIIEPHON peakuur. MarHuTHbIE JTOBYLIKU. JIa3epHbIN
TEpMOSAEPHBIN cuHTE3. CHCcTeMa OTKauKH NPOJTYKTOB pEeaKLuu
TEPMOSAJIEPHOTO CUHTEe3a. TpeOoBaHus K BaKyyMHBIM HacocaMm.
Kprnoorkauka razoluHaMU4e€CKMX YCTaHOBOK.
KpuorepmoBakyyMHbI€ YCTAHOBKH M KPHOBAKYYMHOE
obopynoBanue. BakyymHoe obecnieueHre yCKOPUTEIbHO-
HAaKOIMTEJIbHBIX KOMIUIEKCOB.

N/I-2mx-2

Komnoksuym/KomnokBuym
Nel

AncopOnroHHBIE HACcOCHl. TpaAulinOHHBIE aICOPOSHTHI.
[Tpunnun nevicteus. Copoert. CKopocTh ancopOnuu u

N/I-2mx-2

Komnoksuym/KosmiokBuym
Nel
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necopouuu. AncopObunonHas eMkocTs. [losHoe ynceiao MoseKy,
KOTOPBIE MOTYT OBITh MOTJIOLICHBI TOBEPXHOCTHIO SAMHUYHOMN
miomaau. M3orepma copbuuu. OnpeneneHue TerioThl
aacop6uuu. YpasHenue Knaneiipona-Knaysuyca. ¥ nenbHas
MIOBEPXHOCTb. EMKOCTh MOHOCI0s. AKTUBHBIE YIiu. LleonuTsl.
Cunukarenu. MIX ocHOBHbIE XapakTepuCTUKU. KOHCTpyKTHBHOE
UCIOJHEHUE aJIcCOPOLMOHHBIX HacocoB. [IpenmyiiecTa u
HegocraTku. KproBakyymHas texuuka. Knaccudukarus
kpuoHacocoB. [Tpuniun paGotel. TpeboBaHus, IpeabsBIsIEMbIE K
uaeanbHOMy Hacocy. Koaddumments maccooOmena

(ko3¢ hUIMEHT MPUIU-TIAaHUS U KOHACHCAIu ). MeToanka
pacuera, IpUHIUIHAATBHBIE CXEMbI 1 0COOEHHOCTH KOHCTPYK-
nuu. OnpezneneHue BpeMEHN OTKauKH 10 3alaHHOTO J1aBICHUS.
3aBUCUMOCTD OBICTPOTHI ACUCTBUSI OT J1aBJICHUSI.
I"azoauHamuyeckue yctaHoBKU. KprnocopOiroHHble cpeacTBa
BaKyyMHOH oTKauku. OOII1e NPUHIMIIBI YCTPOHCTBA.
OcobeHHocTH pacyeTa KpUOBaKyyMHOM cucteMbl. KOHCTpyKTHB-
Hoe ucrosiHeHue. ['a3oBeie kpuocopOeHThl. X npenmymiecTBa
nepes TpaJulMOHHBIMU COPOECH-TaMU

HcToputo pa3BuTust BaKyyMHON TeXHUKU. O0J1aCTH IPUMEHEHUS
BaKyyMHON T€XHUKH. OCHOBHBIE IIOHATHS BAKYYMHOW TEXHUKH.
[TonsTre BakyyMa. EqMHUIIBI U3MEPEHUS JaBICHUS B BAKYYMHON
texHuke. CocraB cyxoro armocepHoro Bo3nyxa. CKopocTh
JBIKEHUS MOJIEKYJI raza. Uuciio MoJIeKyJ ra3a, yJ1apsomuxcs o
€IMHUYHYIO IOBEPXHOCTh CTEHKH COCY/a B €UHUILY BPEMEHH.
Cpennsisa nimuHa cBoOOAHOTO Mpodera MosieKkys. OCHOBHbBIE
XapaKTepUCTHKU BaKyyMHBIX HacOCOB. Pe:xnMbl TeueHus rasza.
Pacuer npoBOAMMOCTH B MOJIEKYJIIPHOM U BI3KOCTHOM PEXUMAX.
MexaHnuyecKre HacOChl: MOPIIHEBBIE, POTALMOHHBIE,
JIByXPOTOPHBIE.

N/I-2nk-2

Konnoxksuym/Konnoksuym
Ne2

YmMmeTh:

Ornpenenars CpeHIO JUTMHY CBOOOHOTO TIpodera, Yucio
Kuynacena. [lpuMeHATh OCHOBHOE YpaBHEHHE BaKyyMHOU

N/I-2mx-2

Konnoksuym/Konnoksuym
Ned
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TeXHUKHU. PacunTeIBaTh IIPOBOAUMOCTH B MOJICKYJIAPHOM U
BA3KOCTHOM PCXKUMaAxX TCUCHHA.

[IpoBoauTh pacuersl aacopOIOHHOT0 Hacoca. OnpenesnsiTh
€MKOCTH MOHOCJIOS, TEIUIOTHI aJICOPOLINH, YIEIbHON

Komnoksuym/Komnoksuym
Ne3

noBepxHocTU. [IpoBoauTk pacuetsl hopBakyymHoro kpuonacoca. | MJI-2nk-2

Bri6upats cioco6 otBoja termia. OnpeaensiTh BpeMeHa OTKAYKU

710 33JTAaHHOTO JTABJICHHUS.

[IpoBoaUTH pacyeThl KPUOKOHIEHCAIIMOHHOTO HAcOCa. Komnoksuym/Komnokuym
Omnpenensite ObICTPOTY NEHCTBUS U TeIONpUTOKOB. [Ipumensats | U/I-2nk-2 No2

Dddexr Knyncena.

Onpenensats HaTekanud. [IpoBoaUTh pacueTsl Konnoksuym/KomnnokBuym
ra3oJMHAMUYECKUX, TEPMOBAKYYMHBIX, HAITBUTUTEIIbHBIX VJT-21c2 Nel

yCTaHOBOK. [IpOBOAUTE pacyeThl CI0)KHOTO BAKYyMHOTO
TpyOoIpoBoa.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzanuu: CmemanHas Gopma
1. KomnokBuym Nel (KosiokBuym)
2. KomnoxBuym Ne2 (KosokBuym)
3. KomnoxBuym Ne3 (KomnokBuym)
4. KoumoxkBuyM Ne4 (KosmokBrym)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
Oxzamen (Cemecmp Nel)

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMILIIMHE IPUBEICHBI B (POH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYUEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. CripaBOYHUK IO BaKYyMHOW TEXHUKE M TEXHOJOTHM : niep. ¢ anri. / Pexa. JI. Xoddman, u ap. —
M. : Texnocdepa, 2011 . — 736 c. — (Mup snexrponukn) . - ISBN 978-5-94836-294-6 .;

2. KemeHnos, B. H. BakyyMHast TeXHHKa U TEXHOJIOTHA : Y4eOHOE MOCOOUE MO Kypey
"KpuoBakyyMHasi TeXHUKA" ,lI0 ceuaibHOCTIM "TexHuka u ¢pu3nka HU3KUX TeMieparyp"”
(070200) u "Onexrponnoe mamunoctpoerne” (200500) / B. H. Kemenos, C. b. Hectepos, Mock.
sHepr. uH-T (MDU TY) . — M. : U3n-B0 MOU, 2002 . — 84 c. - ISBN 5-7046-0840-X .;

3. A. B. 3unoBseBa, I'. 1. YepHos, B. K. Bacunses, B. JI. IOma- "BakyymHas TexHuka B
TEXHOJOTMYECKUX U HU3KOTeMIIepaTypHbIX ycTaHoBKax", M3garenscTBo: "OMCKHi
rocyaapcTBeHHbIN TexHndeckuil yausepcutet (OMI'TY)", Omck, 2019 - (112 ¢.)
https://biblioclub.ru/index.php?page=book&id=682145.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecreyeHue:
1. Windows / OnepanionHas cuctema cemeiictsa Linux;
2. Libre Office.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()POPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. Hayunas 31ekTponHasi 6udamoreka - https://elibrary.ru/

2. ba3za nannbix Web of Science - http://webofscience.com/

3. ba3za nannbix Scopus - http://www.scopus.com

4. HanmoHabHAas 3J1eKTPOHHAasi 6ubsmoreka - https://rusneb.ru/

14



6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHnunst Homep aynuropun, OcHanenne
HAaUMEHOBaAHUEC

VY4eOHbIC ayIUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa

MIPOBEJICHUS JIEKIIMOHHBIX kad. "HT" MEJIOBAsI, MYJIbTUMEIUUHBIN IPOECKTOP
3aHATHN M TEKYIIETO0 KOHTPOJIS M-422/4, YuebHas CTOJI, CTYJI, MyJIbTUMEIUAHBIN
nabopaTopus MIPOEKTOP
KpUODU3UKH
M-412, Yuebnas CTEJUJIaX JJIs1 XpAaHEHUsL KHUT, CTOJI,
ayAuTOpHUs CTYJ1, MYJIbTUMEIUUHBIA MPOEKTOP,

JIOCKa MapKepHast

K-120, MammHHBIH

cepBep, KOHAULILOHED

3an1 UBI]
Y4eOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IIpenoaaBaresis, CToJ, J0CKa
IIPOBEACHUS IIPAKTUYECKUX kagd. "HT" MEJI0Basi, MyJbTUMEIUUHBIN ITPOEKTOP
sanstuii, KP u KII M-411/1, CTOJ, CTYJI, JOCKA MEJIOBas,

KommnsrorepHslii kinacc

MYJIbTUMEIUMHBIA IPOEKTOP,
KOMIIBIOTEP NIEPCOHAIbHBIN

M-422/4, Yuebuas

CTOJI, CTYJI, MYJIbTUMEIUMHBII

naboparopus IPOEKTOP
KpUOPHU3UKH
K-120, MammHHbIMA cepBep, KOHAUIMOHED
3an MBI
Y4eOHbIC ayAUTOPHH TS M-409/2, Aynutopust CTOJI MIPEenoaBaTeisi, CTOJM, TOCKa
IIPOBEICHUS IPOMEKYTOUHOMN kad. "HT" MEJIOBasi, MyJIbTUMEIUNHBINA TPOEKTOP
aTTecTaluu M-422/4, YuebOuas CTOJI, CTYJI, MyJbTUMEIUUHBIN
naboparopus IPOEKTOP
KpUOPHU3UKH
M-412, YueOHas CTEeJIJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JI0OCKa MapKepHasi

K-120, MamuHHEBIH
3an MBI]

cepBep, KOHIUITHOHED

ITomemntenus miis
CaMOCTOSITENTLHON pabOTHI

M-411/1,
KomMmnbrotepHslii kacce

CTOJI, CTYJI, AOCKA MEJOBas,
MYJIbTUMEIUNHBIN TPOEKTOD,
KOMITBIOTEP NMEPCOHAIBHBIN

ITomentenus miis
KOHCYJIbTUPOBAHMS

M-402, Aynutopus
kad. "HT"

CTEeJUIaX I XPaHEHUS! KHUT, CTYII,
CTOJI MUCHbMEHHBIN

HOMCHICHI/I?[ AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO

WHBEHTAaps

M-407/1, Knagosas

CTCJIIAXK IJId XpaHCHUSA HHBCHTApPs,
CTCJUIAXK JIA XPAHCHUS KHUT,
WHBCHTAPb CHeI_[I/IaHI/ISPIpOBaHHBIﬁ
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KpuoBakyymHas TexHuKa

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Komnoksuym Nel (KommokBuym)
Komnnoxksuym Ne2 (Kosiokuym)
Komnoksuym Ne3 (KommokBuym)
Konnoksuym Ne4 (KosiokBuym)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpnexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4
paznena Henens 6 8 12 16
KM:
1 BBenenue B BakyyMHYIO TeXHUKY. OCHOBHBIE MIOHATUS U
XapaKTEPUCTUKU
11 BBenenue B BakyyMHYIO TeXHUKY. OCHOBHBIE MIOHATUS U +
] XapaKTEPUCTUKU
2 OcHOBHOE ypaBHEHUE BaKyyMHOI TeXHUKU. TexHuka
IIOJIyYEHUs BaKyyMa TPaJIULIMOHHBIMU METOLAAMH.
21 OcHOBHOE ypaBHEHUE BaKyyMHOI TeXHUKU. TexHuka +
] NIOJIyYEHUs] BaKyyMa TPaJIULIMOHHBIMU METOAAMH.
3 ["azonepemernaromye HacoChI.
3.1 ["azonepemernaromnye HacoChI. +
4 Pacnsinsiemsle rerrepel. Hepacnbuisiemsle reTrepsl
4.1 Pacnpuisiemele rerrepsl. HepacnbuisieMble reTTepsl +
5 AncopOIoHHBIE HACOCHI. TpaguiMOHHbIE aICOPOSHTHI.
51 AncopOuroHHbIe HAcOCHl. TpaaulinOHHBIE aICOPOCHTHI. +
6 Kpunonacoc. ®opBakyymMHbIE KpHOHACOCHI.
6.1 Kpunonacoc. ®opBakyymMHbIE KpHOHACOCHI. +
v ["azopqunamuueckue ycranoBkH. KpuocopOunoHHbIe
CPEJICTBA BAKYYMHOM OTKAUKH.
71 ["azopqunamuueckue ycranoBkH. KpuocopOunoHHbIe +
' CPEJICTBA BAKYYMHOM OTKAUKH.
8 CpenactBa n3MepeHus: BaKyyMa U TeUEHCKaHMUS.
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8.1 CpeacTBa n3MepeHusl BaKyyMa U TEUEHCKAHMUS. +
9 Hcnonb3oBaHue BakyymMa B HAy4YHbIX pa3paboTKax U
TEXHUUYECKHUX CHUCTEMAX.
91 Hcnonb3oBaHue BakyymMa B HAy4YHbIX pa3paboTKax U +
TEXHUUYECKHUX CUCTEMAX.
Bec KM, %: | 25 25 25 25
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