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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney Kopones I.B.
IIpenonaBarenb Maermvbarop €35b2607-KorolevPavV-75bc 149 I1.B. KopouieB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

P OBOIUTEND MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
OggagoBaTeﬂbHOﬁ Ceepenua o Bnagensue L3N M3
Bnageney Kptokos A.T1.
IpPOrpaMMBI Waermnatop RIbB1T956-KryukovAP-8dactded A.Il. KprokoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
o CeegeHus o Bnagensue L3N M3K IO IO
3aBeayronuit JO.
Bnageney My3uHa H0.10.
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop ReB86e9a56-Puzina-4d2acadl HYSI/IHa
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-2 CnocoGeH mpoBOUThH PaCU€THO-TEOPETUUECKUE U IKCTICPUMEHTAIIbHBIC UCCIICIOBAHMS
TEIJIOTUJIPABINYECKUX MPOILECCOB B KOHCTPYKIUAX HU3KOTEMIIEPATYPHBIX YCTAHOBKAX
NJ1-2 3naeT 0cOOEHHOCTH MPOLIECCOB B KPUOBAKYYMHBIX CHCTEMaX HU3KOTEMIIEPATYPHBIX
YCTaHOBOK, CIIOCOOEH OTPENENATh PEKUMHBIEC TapaMeTphl MPOIECCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: CmemanHas Gopma
1. KonnokBuym Nel (KosiokBuym)
2. Komnokuym Ne2 (KosoxkBuym)
3. KomnoxBuym Ne3 (KomnokBuym)
4. Konnoksuym Ned4 (KosnokBuym)

BPC aucuunjanubl

1 cemectp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnunexe KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4

Cpox KM: 6 8 12 16

BBenenue B BAKYYMHYIO TCXHUKY. OCHOBHbBIC IOHITHUS U
XapPaKTCPHUCTHUKN

BBG)IGHI/IG B BAKYYMHYIO TCXHHKY. OCHOBHBIE TTOHSTHUSA U
XapPaKTCPUCTHUKNU

OcHOBHOE ypaBHEHUE BaKyyMHOI TeXHUKU. TeXHUKa MOTydyeHus
BaKyyMa TPaJULIMOHHBIMU METOAAMH.

OcHOBHOE ypaBHEHUE BaKyyMHOI TeXHUKU. TeXHUKa MOTydyeHus
BaKyyMa TPaJULIMOHHBIMU METOAAMM.

Fa30nepeMemafomHe HaCOCHI.

FasonepeMemafomHe HaCOCHI. +

Pacnbuisiemele rerrepsl. Hepacnbpuisemsle reTTepbl

Pacnbuisiemele rerrepsl. Hepacnbpuisemsle reTTepbl +

AnicopOnimoHHbIe HACOCHI. TpaauiinoOHHbIE aICOPOCHTHI.

AnicopOnimoHHbIe HACOCHL. TpaauiinoHHbIE aICOPOCHTHI. +




Kpuonacoc. ®opBakyymMHbIE KPHOHACOCHI.

Kpuonacoc. ®opBakyymHbIE KPUOHACOCHI. +
["a3oguHamMuveckue ycTaHoBKH. KprocopOLnoHHbIE CpeacTBa
BAKYYMHOMN OTKa4KH.
[Ma3oguHamMuveckue ycTaHoBKH. KpnocopOLnoHHbIE CpeacTBa +
BAKYYMHOM OTKa4KH.
Cpencrta n3mMepeHus Bakyyma U TeUEHCKaHUS.
Cpencra n3MepeHus Bakyyma U TEUEHCKaHUS. +
Hcnonp30BaHre BaKyyMa B HAyYHBIX Pa3padOTKaxX U TEXHUYECKUX
CHUCTEMaX.
Hcnonp30BaHre BaKyyMa B HAyYHBIX Pa3padOTKaxX U TEXHUYECKUX +
CHUCTEMaX.

Bec KM: | 25 25 25 25

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-2 NJI-2nk-2 3Haer | 3HaTh: Komnokuym Nel (KostokBuym)
0ocoOeHHOCTH TmporieccoB B | McToputo pa3Butus KomnokBuym Ne2 (KomnokBuym)
KPHOBAaKyyMHBIX CHUCTEMax | BAKYYMHOM TEXHHKHU. Komnokuym Ne3 (KosiokBuym)
HU3KOTEMIIEPaTyPHBIX Ob6nacTi mpuMeHeHUs Komnokuym Ne4 (KomnokBuym)
YCTaHOBOK, CHOCOOEH | BAKyyMHOM TEXHHUKHU.
OTIpeIeINATh pexxumHble | OCHOBHBIE MOHSATHUS
napaMeTpsbl IPOLECCOB BAaKyyMHOW TEXHHKH.

[TonsTue Bakyyma.
Envnuiel uamepenus
JIABJICHUS B BAKYyMHOM
texHuke. CocTaB Cyxoro
aTMOC(epHOTro BO3AyXa.
CKOpOCTh ABUKEHUS
MoJIeKyI rasa. Yucno
MOJIEKYJI rasa,
yIapsSIIOIIMXCs 0 €AUHUYHYIO
MTOBEPXHOCTh CTEHKHU COCYy/1a
B €JMHUILY BPEMEHH.
Cpenusis nimuHa CBOOOIHOTO
npobera MoJeKyI.
OCHOBHBIE XapaKTEPUCTUKHU
BaKyyMHBIX HACOCOB.
Pexxnmbl Teuenus rasa.
Pacuer npoBogumocTu B
MOJIEKYJISIPHOM H




BSI3KOCTHOM PEXHUMaX.
MexaHnuyecKre HacOCHI:
MOPILHEBbIE, POTALIUOHHEIE,
JIBYXPOTOPHBIE.
MoneKkyJapHbIE HACOCHI.
[IpeumyiecTBa u
HenocTaTku. OCHOBHBIE
XapakTepucTuku. [IpuHmun
pabotel. Mexanusm
oTkauku. McnapurensHbie
HAcCOCHI. DJIEKTPOIyTOBbIE
reTTepHbie Hacockl. IoHHO-
TeTTEPHBIC HACOCHI.
MaruuTHbIe
ANEKTPOPA3PsAIHbIE HACOCHI.
[Ipenmyiecrta u
HenocTaTku. Oc-HOBHBIE
xapakTepucTuku. [IpuHnun
paboTHI.
HuskoremnepaTtypHsbie
rerrepsl. TemnepaTtypa
aKTU-BaIUH.
KoHcTpykTHBHBIE
WCIIOTHEHMUS.
[IpenmyiecTa u
HegocTaTku. ObnacTu
MIPUMEHEHHS.
ACOpOIIOHHBIE HACOCHI.
TpaguuuoHHbIE
anpcopOenTsl. [TpuHIHI
neiicrBusi. CopOeHT.
CkopocTb aacopOouu u
necopOrmu. AncopOrmoHHas




eMKocTb. [lonHoe yncno
MOJIEKYJ, KOTOPbIE MOTYT
OBITh TIOTJIOIICHBI
MTOBEPXHOCTHIO €TMHUYHON
mwronaau. Mzorepma
copbuuu. OnpeneneHue
TEIJIOTHI aJICOPOIUH.
Ypasnenue Knanelipona-
Knaysuyca. Y nenpHas
MOBEPXHOCTh. EMKOCTB
MOHOCJ0S. AKTUBHBIE YTJIU.
eonutsl. Cunukarenu. Ux
OCHOBHBIE XapaKTEPUCTHUKHU.
KonctpykTuBHOe
HCIIOJIHEHUE
a71cOpOIIMOHHBIX HACOCOB.
[IpenmyiecTa u
HEJOCTaTKH.
KpuoBakyyMHas TeXHHKa.
Knaccudukanus
KpHOHacocoB. [IpuHimn
pabotsl. TpeboBanus,
MpeIbsBIsSEMBIE K
UJIeaTbHOMY HAcoCy.
Koadpunuents
MaccooOMeHa
(koadhunMeHT MpUITU-TIaHus
U KOHJIeHcalum ). Meroiuka
pacuera, IpUHIUIHAIIbHbIE
CXEMBI U OCOOEHHOCTH
KOHCTPYK-I[1H.
Onpenenenre BpeMeHU
OTKA4KH JI0 33/IaHHOTO




JaBJIEHUs. 3aBUCUMOCTh
OBICTPOTHI JIEUCTBUS OT
JTaBJICHHUSL.
I'azonunamuyeckue
YCTaHOBKH.
Kpunocopbunonssie
CpEICTBAa BAKyyMHOU
oTkayku. O01IMe NPUHIMIIBI
ycTpoicTtBa. OCOOEHHOCTH
pacuera KpuOBaKyyMHOM
cucreMbl. KoHCTpyKTHB-HOE
ucnosHenue. ['azoBble
KpuocopOeHTsl. Ux
IIPEUMYIIECTBA MTEPE
TpaAUIIMOHHBIMUA COPOCH-
TaMu

3aBUCUMOCTb COPOLIMOHHOM
€MKOCTHU OT YCIIOBUH
(hopMHPOBaHUS KPUOCIIOS
(pon raza, TOJIIMHA CIIOS,
TeMIeparypa cios,
TEMIEpaTypa
OTKa4MBaEeMOI0 Taza.
Kpunosaxsar.
KoHctpykTHBHOE HC-
nonHeHue. Creunduka
M3MepeHus BakyyMa Ipu
HU3KHUX TEMIEpaTypax.
Oddext Knyncena.
MaHzomMmeTp Ja-11eqHbIN
pryTtHBIA. TpyOka BypaoHa.
TepmomnapHbIi
npeoOpazoBaTesb JaBJICHUS.




HNonunzannoH-Helit
npeoOpa3oBarTesb 1aBICHUSI.
[Ipeobpaszosarens baiispna-
Aunbnepta. Tedyeuckanue.
BakyymHno-
TEXHOJOTHYECKHUE MTPOOIIEMBI
YCTaHOBOK TEPMOSJIEPHOTO
CUHTEe3a. Y CIIOBHS
OCYILIECTBIICHUS
TEPMOSJICPHOIN peakuu.
MarHuTHBIE JIOBYIIKH.
JlazepHbIil TEpMOSAEPHBII
cunTe3. CucremMa OTKauKu
MIPOJYKTOB PEAKIIUU
TEPMOSIZICPHOTO CUHTE3a.
TpeboBanus K BaKyyMHBIM
HacocaM. Kpunoorkauka
ra3oMHaMUYECKUX
YCTaHOBOK.
KpuorepmoBakyymHbie
YCTaHOBKH U
KpPUOBAaKyyMHOE
obopynoBanue. Bakyymuoe
o0ecreyeHrne yCKOpUTEIbHO-
HaKOIHUTEIIbHBIX
KOMILJIEKCOB.

YMers:

Onpenenarb HaTEeKaHUS.
[TpoBoauTH pacueTsl
ra3oMHaMUYECKHUX,
TEPMOBAKYyMHBIX,
HaIbUIUTENIbHBIX YCTAaHOBOK.
ITIpoBOUTH pacueTsl




CJIOKHOI'0 BaKYyMHOI'O
TpyOOIIpOBOIA.

[IpoBoauTH pacyeTsl
KPHUOKOH/IEHCAI[HOHHOT O
Hacoca. OnpenensiTe
OBICTPOTY JACHCTBUS U
TEIJIONPUTOKOB. [IpuMeHATH
Dddext Knyncena.
[IpoBoauTh pacyeTsl
a71copOILIMOHHOI0 HAcoca.
OrnpenensaTb eMKOCTH
MOHOCJIOS, TETIOTHI
azcopOIuu, yIeIbHOU
noBepxHocTu. [IpoBoauTh
pacueTsl pOpBaKyyMHOTO
KpuoHacoca. Beioupars
croco0 OTBOJIA TEIUIa.
OmnpenensaTs BpeMeHa
OTKauKH J10 33/1aHHOTO
JTaBJICHHUS.

Ornpenensars CpeaHIon
JUTMHY CBOOOTHOTO mpo0era,
yucno KnyaceHna.
IIpuMeHATH OCHOBHOE
YpaBHEHUE BaKyyMHOU
TeXHUKHU. PacunuThiBaTh
MIPOBOJIMMOCTH B
MOJICKYJISIPHOM U
BSI3KOCTHOM PEXHMaxX
TEUEHHUSL.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KosutokBuym Nel

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeleHHs] KOHTPOJBHOIO MepONpPUATHS: 3aJaeTci 3a/JaHue, CTYyJIEeHTaM
OTBOJUTCS BpeMs Ha pelIeHue, 3aTeM 00CyKIeHue

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

[Toka3aTh ciOCOOHOCTB MCII0JIb30BaTh COBPEMEHHBIE JOCTHXKEHUS HAYKU U TEXHUKU B
COOTBETCTBYIOIIEH 00J1aCTH, CIENUABHYIO JJUTEPATypy U Apyrue HHPOPMAIMOHHEBIE TaHHbIE
JUIs peleHns: NpoecCHOHAIbHBIX 3a/]au, OTEUECTBEHHBIN U 3apyOe)KHBIH ONbIT, COBPEMEHHBIE
KOMITBIOTEPHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUHU, METO bl aHAJIM3a, CHHTE3a U ONTHMH3ALNU B
HAY4YHO-MCCIIEJOBATEIbCKUX paboTax;

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: ANCOPOLIMOHHBIE HACOCHI.
TpagunuoHHbIe a7IcCOpOEHTHI.
[Tpunnun  gerictBus.  CopOeHT.
CxkopocTh ajcopOIuu u
JIeCOpOITHH. AncopOrimoHHas
eMKocTb. [loHOe yucino mMoinekys,
KOTOpBIE MOTYT OBITh MOTJIOLICHBI

MMOBEPXHOCTHIO €IUHUYHON
wiomanu. HW3orepma  copOuuu.
Ornpenenenue TETIOTHI
azcopOLuu. VYpaBHeHue

Knaneiipona-Kiaysuyca.

YnenbHas MOBEPXHOCTb. EMKOCTH
MOHOCJIOSI. AKTHUBHBIE YIIIN.
Leonutsl. Cunukaremu. Hx
OCHOBHBIE XapaKTePUCTUKH.
KoHcTpykTuBHOE HCIIOJIHEHUE
a7ICOPOITMOHHBIX HAaCOCOB.
IIpenmyliectBa ¥ HENOCTATKH.
KproBakyymHas TEXHUKA.
Knaccudukanus KPUOHACOCOB.
[Mpuntun  pabotel. TpeboBaHwus,
NpEABSBISIEMbIE K  HACATBHOMY

Hacocy. Koaddunmentsr
MaccooOMeHa (ko3 purment
NPWIA-TIAHUST W KOHJEHCAIIWH).
Meroauka pacuera,
MPUHIUITHAIIBHBIC CXEMBbI )51
0COOEHHOCTH KOHCTPYK-LIUH.
OnpesnerieHne BPEMEHH OTKA4KH
710 3a7]aHHOTO JIaBIICHUSI.

3aBUCHUMOCTb OBICTPOTHI JIEHCTBUS

1.ITpunanun nevictBus. Copoent. CKOpOCTh ajicopOnuu
u aecopOuuu. AncopOuuoHHas emKocTb. [lonHoe yucio
MOJIEKYJ, KOTOPbIE MOTYT OBITh IOTJIOIIEHBI
MOBEPXHOCTBIO €AMHUYHOM TuIomaau. M3otepma
cop6umu. OnpeneneHne TEIoTh aAcopOLUH.
Vpasnenue Knaneripona-Knaysuyca. Y nenpHas
MOBEPXHOCTh. EMKOCTh MOHOCTIOSI. AKTUBHBIE YTIIH.
Heonutsl. Cunukarenu. VX oCHOBHBIE XapaKTEPUCTUKH.
KoHcTpyKkTHBHOE HCTIONHEHHE aAcOPOLIMOHHBIX HACOCOB.
[IpenmyiiecTBa U HEAOCTATKH.
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oT pgasneHus. ['a3oguHammyeckue
YCTaHOBKH. Kpuocopbunonnsie
CpeACTBa BaKyyMHOM  OTKauyKH.
OO0mue mNpUHIMIBI yCTPOWCTBA.

OcobenHoctu pacuera
KPHUOBaKyyMHOM CUCTEMBI.
KOHCTpyKTUB-HOE  HCIIOJIIHEHHE.
['a3oBeie  KpuocopOeHTsl.  Mx
IpEeuMyIIecTBa nepen

TPpaAUIIMOHHBIMUA C0p6eH-TaMI/I

3HaTh: 3aBUCUMOCTh COPOIIMOHHOMN
€MKOCTHU 0T YCIIOBUH
dbopmupoBaHus  Kpuociaos  (pox
ra3a, TOJIIIMHA CJIOSl, TEMIEpaTypa
CJI0s1, TeMIIepaTypa OTKaulBaeMOro
rasa. Kpuo3zaxsar.
KoHCTpyKTHBHOE  HC-TIOJHEHHUE.
Crnenuduka u3MepeHHs BaKyyma
npu HU3KHX TeMIepaTrypax.
Db dexr Knyncena. Manomerp va-

HICYHbIN PTYTHBIN. TpyOka
bypnoHa. TepmomnapHbIi
npeoOpa3oBarelib JIaBJICHHUS.
Noun3zaunoH-Hbli
npeoOpa3oBarelib JIaBJICHHUS.
[IpeoOpazoBarens baitsipna-
Anbnepra. Teuenckanue.
BakyyMmHO-TeXHOJIIOTHYECKHE
poOIeMbl YCTaHOBOK
TEPMOSJIEPHOTO CHHTE3a. Y CIIOBUS
OCYILIECTBIICHUS TEPMOSAEPHON

peakuuyd. MarHuTHblE JIOBYILIKH.
JlazepHBIN TEPMOSNEPHBII CUHTES.
CucremMa  OTKaukd  TMPOAYKTOB
peaKuuu TEPMOSAJIEPHOTO CHHTE3A.
TpeboBanus K BaKyyMHbBIM
Hacocam. Kpuoorkauka
ra3oIMHaMUYECKUX YCTaHOBOK.
KpuorepmoBakyymMHbIE YCTaHOBKHU
U KPHUOBaKyyMHOE 000py/lOBaHHE.
Bakyymuoe oOecrieueHue
YCKOPUTEIBHO-HAKOIUTEIbHBIX
KOMILJIEKCOB.

1.Monekynsipasie Hacochl. [IpenmytiecTBa u
HegocTaTku. OCHOBHBIE XapakTepucTuku. [IpuHuun
paboTHI.

2.Mexanu3Mm oTkauku. McraputenbHble HACOCHI.
DneKTpOAYroBble reTTepHbIE HacoChl. IoHHO-TeTTEpHbIE
Hacocbl. MarHUTHBIE 3JIEKTPOPa3psiAHbIE HACOCHI.
[Ipeumymectsa u HegocTaTku. OCHOBHBIE
XapakTepucTUKu. [IpuHun paboThl.
HuskoremneparypHsle rerrepsl. Temneparypa
akTuBaluuu. KOHCTpYKTHBHBIE UCIIOJHEHUS.
[IpenmymiectBa u HegocTaTku. O6IaCTH IPUMEHEHHUS.
3.Pacuer popBakyymHOTO KproHacoca. Beidop criocoba
oTBoja Teria. OnpenencHue BpeMEeH! OTKauKH 10
3aJIaHHOTO JIABJICHMS.

4 KpuoBakyymHas TexHuka. Kmaccuduxarms
kpuoHacocoB. [Ipuniun padotsl. TpeboBanus,
IIPEBABISIEMBIE K NICAIBHOMY HAcoCy.
Koadpdunumentsl Mmaccoobmena (ko3ppuipeHt
NPUIIMIIAHUS ¥ KOHAEHcalK). MeTo/ika pacuera,
MPUHIMIHATIBHBIE CXEMBI 1 0COOEHHOCTH KOHCTPYKIUH.
Omnpenenenne BpEMEHN OTKAYKU A0 3aJaHHOTO
JaBJIEHUs. 3aBUCUMOCTh OBICTPOTHI AEUCTBUS OT
JTaBJICHHUS.

5.06mume npuHUMIbL ycTpoiicTBa. OCOOEHHOCTH pacueTa
KpHUOBaKyyMHOi1 cucteMbl. KoHCTpykTHBHOE
ucnoiHenue. ['a3oBbie kKpuocopOeHTrl. Mx
MPEUMYIIECTBA MEpe]l TPATULUOHHBIMU COpOEHTaMH.
3aBUCUMOCTb COPOIIMOHHON €MKOCTH OT YCIOBUH
(dhopMupoBaHUsI KpUOCIos (poJi ra3a, TOJIIMHA CIOM,
TEMIIEpATypa CJI0sl, TEMIIEpaTypa OTKaYMBaeMOro rasa.
Kpuosaxsar. KOHCTpyKTHBHOE HCIIOITHEHHE.
6.Criermuduka U3MepeHus Bakyyma MpHu HU3KHX
temriepatypax. dddext Kayncena. Manometp
yameuHslid pryTHEIA. TpyOka bypnona. TepmonapHsrii
npeoOpasoBareinb qaBieHus. VoOHN3aMOHHBII
npeobpaszoBarens AaneHus. [Ipeodpasosarens baitspaa-
Aneniepra. Teuenckanue.
7.BakyyMHO-TE€XHOJIOTHYECKHE MPOOIEMbl YCTAHOBOK
TEPMOSZIEPHOTO CHUHTE3a. Y CIIOBUS OCYIIECTBICHUS
TEPMOSAEPHON peakiMi. MarHuTHbIE JTOBYIIKH.
JlazepHsiil TepmosiaepHbIil cuHTe3. CHCTEMa OTKauKU
IIPOJYKTOB PEAKIIMHN TEPMOSIEPHOIO CUHTE3A.

12




TpebGoBaHus K BakyyMHBIM HacocaMm. KprooTkauka
ra3olMHaMUYEeCKUX YCTaHOBOK. KpuoTepMoBakyyMHbIE
YCTaHOBKH U KPHOBaKyyMHOE 000pYOBaHHE.
BakyymHoe obOecrieueHre yCKOpUTENbHO-
HAKOIMUTEJIbHBIX KOMIIJIEKCOB.

VYmerb: Onpenenarb HaTeKaHUS.

[TpoBoaAUTD pacueTsl
ra3oJMHaMUYECKHUX,
TEPMOBAKYYMHBIX,
HaIbUTUTEIIbHBIX YCTaHOBOK.

[IpoBOAUTH pacyeThl  CIOXKHOTO
BaKyyMHOT'O TPyOOITPOBO/A.

1.Pacuer agcopOLMOHHOTO Hacoca.

2.Pacuer gopBakyyMHOTr0 KprioHacoca. Beibop cocoba
OTBOJIa TETLIA.

3.PacueT KpHOKOHACHCALIMOHHOTO HACOCA.

4.9ddexr Kayzacena.

5. Teueuckanue.

6.Pacuer razoiMHAMUYECKUX, TEPMOBAKYYMHBIX,
HaMBUTUTENBHBIX YCTAHOBOK

7.Pacuer cnoKHOTro BAKyyMHOTO TPYyOOIIpoBOIa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. 3a4TEHO

Onucanue xapaxmepucmuxu 6bIN0IHeHUs 3HaHUs: 3aJaHUE BBIIIOJIHEHO, B X0J1€ 00CYKICHHUS TaHbI

otBeThl Ha 80% BOIIpOCOB

Ouyenka: HE 3a4TCHO

Onucanue XapakmepucmuKu 6blNOJIHEeHUSl 3HARUA. 3aI[aHI/Ie HE BBIIIOJIHCHO

KM-2. KosutokBuym Ne2

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTpoabHOro meponpustusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJBHOIO MeEpPONPHATHA: 3ajaercs 3aJaHHe, CTyAECHTaM
OTBOJUTCS BpEMs Ha pelLIeHHE, 3aTeM 00CyKIeHUE

Kparkoe conep:kanue 3aaHus:

[TokazaTh CHOCOOHOCTH BIIAJIETh METOAAMH MOJIEIIMPOBAHNUS BHICOKO- M HU3KOTEMIIEpaTypPHBIX
TEIUIOTMIPABIMUYECKUX MPOLIECCOB B KOHKPETHBIX TEXHUYECKUX CUCTEMAax U MaTeMaTH4YEeCKUMHU
MOJIEISIMU 3JIEMEHTOB, pa0OTAIOIINX HA Pa3IMUHbIX (PU3MUECKUX NMPUHIUNIAX, UCTIOIb30BaTh
HaKeThl MPUKIATHBIX TPOrpaMM MOJICIUPOBAHUS U CO3/1aBaTh MPOTrPaMMHBIE MPOTYKTHI JUIs
MOJIEJIUPOBAHMSI IPOLECCOB U CUCTEM;

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: Ucroputo pa3BuUTHA
BakyyMHOH TexHuku. OOnactu
MPUMEHEHUS BaKyyMHON TEXHUKHU.
OcHOBHBIE TOHATUSA BaKyyMHOH
TexHukd.  [loHdaTHe  BakyyMma.
EnvHuLBI U3MEpeHusl NaBlICHUS B
BakyyMHOM  TexHuke. CoctaB
CyXOro armMoc(hepHOro BO3IyXa.

CKOpOCTh  ABMKEHUS  MOJIEKYJ
raza. 4Ywucio  MoOJIeKyn — rasa,
YAAPAIOIMIMXCS O  €IWHUYHYIO

NOBEPXHOCTh CTEHKH COCyla B
enuHuIly BpemeHu. CpeaHsis IInHa
CBOOOJHOrO mpo0era  MOJIEKYIL.

1.Mcropus pa3BuTusi BakyyMHOM TexHuku. OdnacTtu
MIPUMEHEHHUS BaKYyMHOU TeXHUKH. OCHOBHbIE TOHATHUS
BakyyMHOHM TexHUKU. [ToHdaTre Bakyyma. EnnHuIb
W3MEPEHUS JaBJICHUS B BaKyyMHOI TexHuke. CocTaB
cyxoro atMocdepHoro Bo3ayxa. CKOpOCTh JBHMIKEHUS
MOJIEKYJI ra3za. Yucio MoJieKyJ ras3a, yaapstomuxcs o
AMHUIHYIO TIOBEPXHOCTh CTEHKU COCY/Ia B €UHUILY
BpemeHH. CpeHss AnuHa cBOOOIHOTO mpobera
MOJIEKYJI.

2.OCHOBHBIE XapaKTEPUCTUKHU BaKyYyMHBIX HACOCOB.
Pexxumebl Teuenus raza. Pacuer mpoBoguMocTy B
MOJIEKYJISIPHOM U BA3KOCTHOM pekUMax. MexaHudeckue
HAaCOCHI: TIOPITHEBBIC, POTAIIMOHHBIC, ABYXPOTOPHBIE.
3.Monekynspusle Hacochl. [IpenmyiiectBa u
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OcHoBHbIE XapaKTEPUCTHKU
BaKyyMHBIX HAacocOB. Pexumsl
TEYCHHUS rasa. Pacuer

IMPOBOAUMOCTHU B MOJICKYJIAPHOM U

BSI3KOCTHOM pexUMaXx.
Mexannugeckue HAaCOCBI:
MOPIIHEBBIE, pOTallMOHHBIE,
JIBYXpPOTOpPHBIE.

Henoctatku. OCHOBHBIE XapakTepucTuku. [IpuHimn
paboThI.

4 Mexanu3M oTkauku. McmaputenbHble HACOCHI.
DNEeKTPOAYrOBbI€ FeTTEPHBIC HACOCKl. IOHHO-TeTTepHBIE
Hacocbl. MarHuTHBIE 3JEKTPOPA3PSIIHBIE HACOCHI.
[IpeumyiectBa u HepocTaTk. OCHOBHBIE
XapakTepucTuku. [IpuHmun paboTsI.
Huszkoremmneparyphsie rerrepsl. Temneparypa
akTuBauuu. KOHCTPYKTUBHBIE UCTIOJHEHHUS.
[MpenmymiectBa u HegoctaTku. OOIACTH MPUMEHEHUS.

3HaTh: MonekynspHble HAacOCHI.
[IpeumymiectBa M HEJOCTATKHU.
OcHoBHbIE XapaKTEPUCTHUKHU.
[Mpunmun  pabotel.  MexaHusm
OTKaukH. McrnapuTesbHble HACOCHI.
DIIEKTPOAYTOBBIC reTTepHbIC
HaCOCHI. HonHO-TeTTEpHbIE
HAaCOCBI. MaruutHble
JJIEKTPOPA3PSIHBIE HaCOCHI.
[TpeumymectBa u HegocraTku. Oc-
HOBHBIE XapaKTEPUCTHUKHU.
[TpunIUn paboTHI.
HuskoreMnieparypHble  IeTTEpBI.
Temneparypa aKTU-BalUU.
KoHcTpyKTHBHBIE HCIIOJIHEHUSI.
IIpeumymiectBa M HEJOCTATKHU.
Ob6nacTu NpUMEHEHHUS.

1.ITpunnumn nevictBusi. Copoent. CKOpOCTh ajicopOrun
u fecopbunu. AncopOrpoHHas eMKocTh. [lonHoe yncio
MOJIEKYJ1, KOTOPbIE MOTYT OBbITh IOTJIOIIEHBI
MIOBEPXHOCTHIO €AMHUYHON IuIoIma . M3orepma
copboumu. OnpeneneHue TEIoThl aAcopPOLUU.
Vpasnenue Knaneripona-Knaysuyca. Y nenpHas
MOBEPXHOCTb. EMKOCTh MOHOCIIOS. AKTUBHBIE YIJIH.
Heonutel. Cunukarenu. VX 0CHOBHbIE XapaKTEPUCTHKU.
KoHcTpykTHBHOE HCTIONHEHHE aACcOPOLIMOHHBIX HACOCOB.
[IpenmyiiecTBa U HEAOCTATKH.

2.KpuoBakyymuas Texnuka. Kmaccuduxamms
kpuoHacocoB. [Ipuniun padotsl. TpeboBanus,
MpeAbBISEMBIE K UACATIBHOMY HAcocCy.

Koaddummentsr maccoodmena (KodppummeHT
MIPWJIKIIAHUS ¥ KOHJIeHcalun). MeTouka pacyera,
MPUHLMIIUATIBHBIE CXEMbI 1 0COOEHHOCTU KOHCTPYKIUH.
OrnpezeneHre BpeMEHH OTKAuKH /10 33JIaHHOTO
JaBJIEHUs. 3aBUCUMOCTh OBICTPOTHI AEUCTBUS OT
JTaBJICHHUS.

3.00mue nmpuHIUIbEl ycTpoiictBa. OCOOEHHOCTH pacyeTa
KpHUOBaKyyMHOi1 cucteMbl. KOoHCTpykTHBHOE
ucnonHenue. ['azoBrie kpuocopOeHThl. Mx
MIpEeUMYIIEeCcTBa Nepel TPAAUIMOHHBIMU COPOEHTaMHU.
3aBUCUMOCTb COPOLIMOHHOM EMKOCTH OT yCIOBHM
(bopmMupoBaHUs KpHOCIHIOs (PO ra3a, TOJIIMHA €04,
TEMIIEpATypa CJI0sl, TEMIIEpaTypa OTKaYMBaeMOro rasa.
Kpuosaxsar. KOHCTpyKTHBHOE HCIIOTHEHHE.
4.BakyyMHO-TE€XHOJIOTHYECKHE POOIEMbl YCTAHOBOK
TEPMOSZIEPHOTO CHHTE3a. Y CIIOBUS OCYIIECTBIECHUS
TEPMOSAEPHON peakiMi. MarHuTHbIE JTOBYIIKH.
JlazepHsiil TepmosiaepHsblil cuHTe3. CHcTeMa OTKauKH
MIPOAYKTOB PEAKIUHU TEPMOSIEPHOIO CUHTE3A.
TpebGoBanus kK BakyyMHBIM HacocaMm. KprooTkauka
ra3olMHaMUYEeCKUX YCTaHOBOK. KpHrorepMoBakyyMHbIE
YCTaHOBKH U KPUOBaKyyMHOE 000pY/OBaHHE.
BakyymHoe o0ecrnieueHre yCKOpUTEIbHO-
HAKOIMUTEJIbHBIX KOMIIJIEKCOB.

VYmers:  I[lpoBoauth  pacueTsl
KPHUOKOH/ICHCAllHOHHOTO  Hacoca.
Onpenenstb ObICTPOTY ACHCTBUS U
TEIIONPUTOKOB. [IpumensTs
Dddext Knyacena.

1.0npenenenue cpenHen JIMHBI CBOOOHOTO Mpobera,
gyrcna Kayncena. OCHOBHOE ypaBHEHHE BaKyyMHOM
TCXHUKU.

2.PacueT mpoBOJIMMOCTH B MOJIEKYJISIPHOM H BSI3KOCTHOM
pe)KI/IMaX TCUCHUS.
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3.Pacuer ancopOiimonHoro Hacoca. OnpeneneHue
€MKOCTH MOHOCTIOS, TETUIOTHI aACOPOLINH, YACTbHON
MTOBEPXHOCTH.

4.Pacuer popBakyyMHOro KproHacoca. Beibop crocoba
oTBoJa Teria. OnpenenaeHre BpeMeHU OTKaYKU J10
3aJIaHHOTO JIaBJICHMS.

5.Pacyer kpuokoHAeHCAMOHHOTO Hacoca. OnpeaeneHue
OBICTPOTHI JCHCTBHS U TEIUIOMPUTOKOB.

6.9¢ddext Knyncena.

7.Teuenckanue. OnpeencHue HaTCKAHUS.

8.Pacyer ci0xHOro BakyyMHOro TpyOonpoBoja.

Onucanue MKAJbI OICHUBAHUA:

Ouyenka: 3a4TCHO

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. 3a11aHHe BBITIOJIHEHO, B XO€ O6Cy‘)KI[eHI/I$I JaHBbI

otBeThl Ha 80% BOIPOCOB

Oyenka: HE 3a4TEHO

Onucanue XapakmepucmukKu 6blnoJIHEHUA SHAHUA. 3aHaHI/Ie HC BBIIIOJIHCHO

KM-3. KosutokBuym Ne3

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOILHOT0 MeponpusiTusi: Komoksuym

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOTO MepONpUATHSA: 3ajacTcs 3aJaHue, CTYACHTaM
OTBOJIMTCS BpEMsI Ha PEIICHHE, 3aTeM 00CYXKICHUE

KpaTKOC CoAcpKaHMuE 3alaHUA:

IToka3ath CIOCOOHOCTH BJIaACTh ME€TOJaMHU UCIIBITaHUS OCHOBHOT'O O60py,HOBaHI/I$I ATOMHBIX
BJICKTpOCTaHHI/II\/JI U APYTUX SHEPTCTUUCCKUX YCTAHOBOK, BBIIIOJTHCHHA TCXHHUKO-
9KOHOMHYECKUX PaCUCTOB IIPU ITPOU3BOACTBE TEIIOBOM U 3JICKTpI/I‘ICCKOI>'I OHEPIUu C
HCIIOJIB30BAHUEM AACPHOTO TOILIMBA,

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

VYmers:  [IpoBoauth  pacueTrsl
a/1cOpOLIMOHHOTO Hacoca.
OnpenensiTb €MKOCTH MOHOCIOA,
TEIUIOTHI  aJCOpOLMHU,  yIEIbHOM
noBepxHocTu. [IpoBoAUTH pacyeTsl
(bopBaKyyMHOTo KpHOHAacoca.
Brei6upars crmoco6 oTBoma Teria.
OnpenensaTb BpeMEHa OTKadykH 0
3aJJaHHOTO JTaBJICHMUS.

1.Pacuer agcopOumonHoro Hacoca. OnpeneneHue
€MKOCTH MOHOCJOS, TEIUIOTHI aJICOPOLINH, YAETbHON
MTOBEPXHOCTH.

2.Pacuer popBakyymMHOro KproHacoca. Beibop crnoco6a
otBojia Tera. OnpeaeneHne BpeMeH! OTKAYKH 10
3aJJaHHOTO JIaBJICHUS.

3.PacyeTr KpHOKOHAEHCAIIMOHHOTO Hacoca. Onpenenenne
OBICTPOTHI JICUCTBUS U TEIIONPUTOKOB.

4.93¢ddext Kayncena.

5.Teuenckanue. OnpeneneHne HaTeKaHUs.

6.Pacuer razogMHaMUYECKHX, TEPMOBAKYYMHBIX,
HaIBUIMTENbHBIX YCTAHOBOK.

7.Pacuer cnokHOro BakyyMHOT0 TpyOONpoBo/a.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. 3aIIaHI/IC BBITIOJIHCHO, B XOA€ OGCy)KI[CHI/ISI JaHbI

otBeThl Ha 80% BOIPOCOB

Oyenka: HE 3a4TEHO

Onucanue xXapakmepucmuKu 6blNOJIHEeHUSl 3HARUA. 3a,Z[aHI/IC HE BBIIIOJIHCHO

KM-4. KosutokBuym Ned

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpOBbHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOIO MEPONPHATHA: 3ajaeTcs 3aJaHHe, CTyACHTaM
OTBOJIUTCS BpEMSI Ha pPELICHHE, 3aTeM 00CyXIeHue

KpaTkoe conep:kanue 3a1aHusi:

IToka3ath CIIOCOOHOCTH BJIaACTb COBPCMECHHBIMHA PACYCTHO-TCOPCTUICCKUMH U
OKCIICPUMCHTAJIbHBIMHA METOAaMH OIIPCACIICHUA CBOMCTB BEIIECTB B Pa3JIMYHbIX arperaTHbIX

COCTOSIHHUAX.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMmers: Omnpenensite  CpeaHIO0
JUTMHY CBOOOJIHOTO IIpobera, 4nucio
Knyncena. IIpuMeHsTP OCHOBHOE
ypaBHEHHE BaKyyMHOW TEXHUKH.
PacunThiBaTh MPOBOIUMOCTH B
MOJIEKYJISIPHOM ¥ BA3KOCTHOM
peXMMax TCUCHUS.

1.0mnpenenenue cpeHen JUIMHBI CBOOOIHOTO Mpoldera,
yrcna Kayncena. OCHOBHOE ypaBHEHHE BaKyyMHOM
TEXHHKH.

2.Pacyer mpoBOJMMOCTH B MOJICKYJISIPHOM U BSI3KOCTHOM
pEeKUMAaX TCUCHHS

3.Pacuer popBakyymHoro kpuonacoca. Beibop croco6a
otBoja Teria. OnpeaeneHne BpeMEeH! OTKAYKH 10
3aJJaHHOTO JIABJICHUSI.

4.Pacder KpHOKOHIEHCAIMOHHOTO Hacoca. OnpeneneHue
OBICTPOTHI JIEMCTBUS U TEIIONPUTOKOB.

5.9ddexT Knyacena.

6.Teuenckanue. OnpenenaeHne HaTeKaHuUsl.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. 33}13HI/IG BBITIOJIHEHO, B XO€ O6CY)KI[€HI/I$I JaHBbI

otBeThl Ha 80% BOIPOCOB

Oyenka: HE 3a4TEHO

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. 3a,Z[aHI/Ie HC BBIIIOJIHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Beeoenue 6 saxyymmyro mexuuxy. OCHO8HbIE NOHAMUA U XAPAKMEPUCTNUKU.

HcTopus pa3BuTHs BakyyMHOU TeXxHUKH. O0OJacTH MPUMEHEHUS BAKYYMHOU TEXHUKH.
OcHOBHbIE OHATHUS BaKyyMHOU TexHUKH. [loHsTie Bakyyma. EnuHuiibl uaMepeHust 1aBieHus
B BakyyMHOH TexHuKe. CocTaB cyxoro arMmocepHoro Bo3ayxa. CKOpocTh JBUKEHHS MOJIEKYJ
rasa. Yucio MoJieKyJ raza, yaapsomnuxcst 0 €IMHAYHYIO TOBEPXHOCTh CTEHKHU COCya B
eauHuly BpeMeHu. CpeaHsist UIMHA CBOOOHOTO MpoOera MoJeKyl.

2. Aocopbyuonmusie nacocwl. Tpaouyuonuvie adcopboermui.

[Tpuammn neiictBus. CopOent. CKopocTh ancopOmwu u AecopOunu. AncopOIMoHHas
eMKOCTb. [1oJIHOE YHCII0 MOJIEKYJI, KOTOPBIE MOTYT OBIThH TIOTJIOIIEHBI ITOBEPXHOCTHIO
eauHuYHOM tomanu. Mzorepma copbiuu. Onpenenenne TerIoThl aacopOouu. Y paBHEHUE
Knanetipona-Knay3uyca. Y nenpHas noBepxXHOCTb. EMKOCTh MOHOCITIOSI. AKTUBHBIC YTJIH.
[{eomutel. Cunukarenu. VX OCHOBHBIC XapaKTepUCTHKH. KOHCTPYKTHBHOE HCIIOTHCHUE
aJICOpOIIMOHHBIX HAacOCOB. [IpenmyIiiecTBa 1 HEAOCTATKH.

IIpoueaypa nposenenust
Cnenoii BeIOOp Omiera, BpeMs Ha OTBET, OTBET.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuus/Muaukarop: N/1-2nk-» 3HaeT 0COOEHHOCTH MPOIIECCOB B KPUOBAKYYMHBIX
cucTeMax HU3KOTEMIIEPaTypHBIX YCTAaHOBOK, CIIOCOOEH ONPEAEATh PEKUMHBIE TapaMeTphbI
IIPOLIECCOB

Bonpocel, 3aganus
1.1. Beeoenue 6 saxyymmyto mexnuxy. OCHO8HbIE NOHAMUA U XAPAKMEPUCTIUKU.
Hcropus pa3BuTHsa BaKyyMHOH TexHMKH. O0JacTu NpUMEHEHUs] BaKyyMHON TEXHHUKH.
OCHOBHBIE TTIOHATHUSI B&KyyMHOfI TexHuku. [lonstue BaKyymMa. EJII/IHI/IIIBI HU3MCPCHUA JaBJICHUA
B BaKyyMHOH TexHHKe. COCTaB cyxoro arMocgepHoro Bo3ayxa. CKOpocTh ABMKEHUS MOJIEKYIT
raza. Yucio MoJsiekyi1 ra3a, yaapsoImxcs O €IMHUYHYIO IOBEPXHOCTh CTEHKHU COCYZa B
enauHuLy BpeMeHu. CpenHss AuHa cBOOOIHOTO Mpodera MoJIeKy.

2. I'azonepemewarowjue Hacocul.

Monekynsapabie Hacochl. [IpenmyniectBa n HegoctaTtku. OCHOBHBIE XapaKTEPUCTUKH.
[Tpuniun paGoTsI.

2.1. Ocnoenoe ypagnenue 6axKyymMHoU mexHuxku. TexHuxka noiyyenus 8axKyyma mpaouyuoHHuIMu
Memooamu.

OCHOBHBIE XapaKTEPUCTUKN BaKyyMHBIX HacOCOB. Pexumel Teuenns rasza. Pacuer
IIPOBOJIMMOCTH B MOJIEKYJIIPHOM U BA3KOCTHOM peXUMax. MexaHu4ecKue HacOoChI:
MTOPIIHEBBIE, POTALIMOHHBIE, IBYXPOTOPHBIE.

2. Pacnuinisiemvie cemmepul. Hepacnbmﬂesze cemmepbl.
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Mexanusm oTkauku. McnapuTtenbHble HACOCHL. DIEKTPOAYIOBbIE T€TTEPHBIE HacOChl. IOHHO-
TeTTEpHBIC HACOChl. MarHuTHBIEC 2JIEKTPOPA3PsAHbIE HAcOChl. [IpenmyinecTa U HETOCTATKH.
OcHoBHble Xapakrepuctuku. [Ipunuun padotel. Huzkoremneparyphusie rerrepsl. TemnepaTtypa
aktuBaiuu. KoncrpyktusHsle ucnonHenus. [Ipeumymecrsa u Hepoctatku. Obnactu
IIPUMEHEHUS.

3.1. Beeoenue 6 eaxyymmyro mexuuxy. OcHo6Hble NOHAMUS U XAPAKMEPUCTIUKU.

Hcropus pa3BuTHa BaKyyMHOH TexHHKH. O0IacTH MPUMEHEHUS BAKyYMHON TEXHHUKH.
OcHOBHbIE IOHATHS BaKyyMHOU TeXHUKH. [IoHATHE Bakyyma. EqUHUIIBI M3MEPEHMS 1aBICHUS
B BaKkyyMHOH TexHuke. CoctaB cyxoro arMochepHoro Bo3ayxa. CKOpoCTb JBHKEHUS MOJIEKYJ
ra3a. Yuciio MoseKyJ ra3a, yIapsromuxcs 0 €IMHUYHYIO IOBEPXHOCTh CTEHKU COCYyZa B
enuHULly BpeMeHU. CpeHss JUIiHa CBOOOJHOTO po0era MOJIeKyI.

2. Aocopbyuonnwie Hacocwl. Tpaouyuonnvle adcopdoenmeoi.

[Tpunnun ngeiictBusa. Copoent. CKoOpocTh aacopOIuu u gecoporuu. AncopOnroHHas
eMKOCTb. [ToTHOE YKCII0 MOJIEKYII, KOTOPBIE MOTYT OBITh IMOTJIONIEHBI TOBEPXHOCTHIO
eAMHUYHOM momaau. Mzotepma copouuu. OnpeneneHne TeIoThl aacopouuu. Y paBHEeHHE
Knaneiipona-Knay3suyca. Y nenpHasi moBepXHOCTb. EMKOCTE MOHOCIIOSI. AKTHUBHBIC YTIIU.
Leonmutel. Cunukarenu. VX ocHOBHBIE XapaKTepUCTUKH. KOHCTPYKTHBHOE HCIIOHEHUE
ancopOIMOHHBIX HacocoB. [IpenMyIiecTBa U HETOCTATKH.

4.1. Ocnoenoe ypasHenue 8aKyyMHOU mexHUuKuY. TexHuxka noiyyeHus 6axKyyma mpaouyuoOHHbIMU
Memooamu.

OcHOBHBIE XapaKTEPUCTUKHN BaKyyMHBIX HAcOCOB. PesxuMbl TeueHus raza. Pacuer
MIPOBOJIMMOCTH B MOJICKYJIIPHOM U BA3KOCTHOM peKUMax. MexaHnuecKrue HaCOCHI:
MOPIIHEBBIE, POTAIIMOHHBIE, IBYXPOTOPHBIE.

2. Kpuonacoc. @opseaxyymmwvie KpuoHacochi.

KpuoBakyymnas texauka. Kmaccudukanms kpuonacocos. [lpunmun padoter. TpeboBanus,
npeabsaBisieMble K HieanbHoMy Hacocy. Koadduunentst maccoodMeHa (kodppuuneHT
NPUIMIIAHUS U KOHIeHcannn ). MeToanka pacdyera, IPUHIMITHAIBHBIE CXEMBI 1 OCOOCHHOCTH
KOHCTpYKUUHU. OnpejeneHre BpeMEeHU OTKAYKH JI0 33JaHHOTO JIaBJIeHUs. 3aBUCUMOCTh
OBICTPOTHI ISHCTBUS OT JIaBJICHUS.

5.1. Beeoenue 6 eaxyymmyro mexuuxy. OcHoGHvie NOHAMUSL U XAPAKMEPUCTIUKU.

Hcropus pa3BuTHs BaKyyMHOH TexHHKH. OOIacT MPUMEHEHUS] BAKYYMHON TEXHHKH.
OcHOBHBIE IOHATHUS BaKyyMHOM TexHUKHU. [loHsATHE Bakyyma. EAMHUIIBI H3MEpeHus 1aBiIeHUs
B BaKyyMHOH TexHuke. CocTaB cyxoro arMochepHoro Bo3ayxa. CKOpocTb JBIKEHHS MOJIEKYJ
raza. Yucio MoJseKy1 ra3a, yaapsonmxcs 0 IMHUYHYIO TOBEPXHOCTh CTEHKH COCY/a B
eauHuIly BpeMeHu. CpenHsist UIMHA CBOOOHOTO Mpobera MoJIeKyl.

2. I'azo0unamuueckue ycmanosku. Kpuocopoyuonusie cpedocmsea 6akyymHoU OMKA4KU.
OO6ume mpuHUIUIBl ycTpoiicTBa. OCOOEHHOCTH pacyeTa KPHOBAaKYYMHOW CUCTEMBI.
KonctpykTuBHOe ucnonnenue. ['a3oBbie KppocopOeHTsl. X mpenmytiiecTBa nepea
TPaIUIIMOHHBIMH COpOEHTaMU. 3aBUCUMOCTH COPOIIMOHHON €MKOCTH OT YCIOBUHN
dbopMupoBaHUs KpUocios (poJl ra3a, TOJIIMHA €05, TeMIepaTypa ciios, TeMIieparypa
oTkaunBaeMoro rasza. Kpnosaxsar. KOHCTpyKTHBHOE HCIIONHEHNE.

6.1. OcnosHoe ypasHenue gakyymHou mexrHuku. TexHuKa noiyuenus 6axKyyma mpaouyuoHHbIMU
Memooamu.

OCHOBHBIE XapaKTEPUCTUKU BaKyyMHBIX HacOCOB. Pexumel Teuenns raza. Pacuer
IIPOBOJMMOCTHU B MOJIEKYJIIPHOM U BA3KOCTHOM peXUMax. MexaHn4ecKue HacOoChI:
MTOPIIHEBBIE, POTALIMOHHBIE, TBYXPOTOPHBIE.

2. Cpeocmea uzmeperusi 8aKyyma u meyeucKaHusl.
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Criermnduixa u3MepeHus Bakyyma MpH HU3KHX TeMrepatypax. I dext Kuyacena. Manomerp
yaneuHblil pryTHbiii. TpyOka bypmona. TepmonapHsiii mpeoOpa3oBateinb JaBICHUS.
Honn3anoHHkIHi mpeoOpa3oBarens aapineHus. [Ipeodpa3oBarens baiispaa-Anbsnepra.
Teuenckanue.

7.1. Beeoenue 6 6axyymuyto mexuuxy. OcHo6Hble NOHAMUA U XAPAKMEPUCMUKU.

HcTopus pa3BuTHs BakyyMHOU TexHUKH. O0OJIacTH MPUMEHEHUS BAKYYMHOU TEXHUKH.
OcHoBHbIE IOHATHS BaKyyMHOU TeXHUKH. [loHsATHE Bakyyma. EqUHUIIBI H3MEpEHMS 1aBICHUS
B BakyyMHOH TexHHKe. CocTaB cyxoro arMmocepHoro Bo3ayxa. CKOpoCTh JBUKEHHS MOJIEKYJ
ra3a. Yuciio Mosexys rasa, y1apsromuxcs 0 €IMHNYHYIO IOBEPXHOCTh CTEHKU COCYZa B
eauHuLly BpeMeHu. CpeaHsist UIMHA CBOOOHOTO Mpodera MoJeKyl.

2. Aocopbyuonmusie nacocwl. Tpaouyuonuvle adcopoermui.

[Tpuamun neiictBus. CopOent. CKopocTh ancopoumu u gecopOuuu. AncopOIMoHHast
eMKOCTb. [1oJIHOE YHCII0 MOJIEKYJI, KOTOPBIE MOTYT OBITh TOTJIONICHBI IOBEPXHOCTHIO
eAMHUYHOM romaau. Mzotepma copoumu. OnpeneneHne TeIUIoThl aacoponuu. Y paBHEHNE
Knanetipona-Knay3uyca. Y nenpHas moBepXHOCTb. EMKOCTh MOHOCIIOSI. AKTUBHBIC YTIIH.
[eonutel. Cusukarenu. VX OCHOBHBbIC XapaKTepUCTUKUA. KOHCTPYKTHBHOE HCIIOIHEHUE
aJICOpOIIMOHHBIX HAacOCOB. [IpenmyIiiecTBa 1 HEOCTATKH.

8.1. OcHoseHoe ypasHeHue aKyyMHOU mexHukuy. TexHuKa noiyyeHus 6axKyyma mpaouyyuOHHbLMU
Memoodamu.

OCHOBHbBIE XapaKTEPUCTUKH BaKYyMHBIX HACOCOB. PexxuMbI TeueHus ra3a. Pacuer
MIPOBOJIUMOCTH B MOJIEKYJISIPHOM U BS3KOCTHOM peXUMax. MeXaHHUECKUE HACOCHI:
MOPIIHEBBIC, POTAIUOHHBIC, IBYXPOTOPHBIC.

2. Hcnonv3o6anue 8aKyyma 6 HAYYHLIX paspabomKkax u mexHuyeckux CUCmemax.
BakyyMHO-TexHOMIOrH4ecKre MpoOIeMbl YCTAaHOBOK TEPMOSIEPHOTO CUHTE3a. Y CIIOBUS
OCYLIECTBJICHUS TEPMOSIACPHON peakuuy. MarHuTHbIE JOBYIIKU. JIa3epHBIN TEPMOSIEPHBIN
cuHTe3. CucreMa OTKaukM MPOAYKTOB pPEaKLUU TepMOsAepHOro cuuresa. TpeGoBaHus K
BaKyyMHbIM HacocaM. KprooTkauka ra3oJuHaMHMYeCcKUX yCTaHOBOK. KpuorepmoBakyyMHbIe
YCTAHOBKH U KpHOBaKyyMHoOe o0opy/JoBaHue. BakyymHoe obecrieueHre yCKOPUTEIbHO-
HAKOIUTENbHBIX KOMIUIEKCOB.

9.1. Bgeoenue 6 eaxyymuyto mexuuxy. OcnogHvle NOHAMuUA U XapaKmepucmuKu.

HcTopus pa3BuTHs BakyyMHOW TeXHMKHU. OO1acT MPUMEHEHUS BaKyyMHON TEXHUKH.
OcHoBHbIE IOHATHA BaKyyMHOU TeXHUKH. [IoHATHE Bakyyma. EqUHUIIBI M3MEpEHMS 1aBICHUS
B BaKyyMHOH TexHHKe. COCTaB cyxoro arMoc(epHoro Bo3ayxa. CKopocTh JBHKEHUS MOJIEKYII
ra3a. Yuciio MoseKys ra3a, yIapsrommxcs 0 €IMHUYHYIO IOBEPXHOCTh CTEHKU COCY/1a B
eauHuIly BpeMeHu. CpenHsist UIMHA CBOOOHOTO Mpobera MoJIeKyl.

2. l'azonepemewarouyue Hacocwl.

Monekynspusie Hacochl. [IpenmyiectBa u HegocTaTku. OCHOBHBIE XapaKTEPUCTHKHU.
[TpunHuMn paboThI.

10.1. Ocnosnoe ypasHenue saxyymuou mexnuku. Texnuxa noayuenus 8aKyyma
MPAOUYUOHHBIMU MEMOOAMU.

OcHOBHBIE XapaKTEPUCTUKHN BaKyyMHBIX HACOCOB. PexxnMbl TeueHus raza. Pacuer
MIPOBOIMMOCTH B MOJICKYJIIPHOM U BS3KOCTHOM peXHMax. MeXaHU9IeCKHe HaCOCHI:
MOPIITHEBBIC, POTAIIMOHHBIC, IBYXPOTOPHBIE.

2. Pacnvinaemvie cemmepul. Hepacnwinsemvie cemmepbi.

Mexanu3m oTkauku. McnapuTenbHble HACOCHI. DJIEKTPOIYTOBbIE T€TTEPHBIE HACOCHL. IOHHO-
reTTEepHBbIE HACOChl. MarHuTHbIE 3JIEKTPOpa3psAHble HAcOChL. [IpenmyliecTsa U HEAOCTATKH.
OcHoBHbIe XapakTepucTuku. [Ipuamun pabotsl. HuskotemneparypHbie rerrepsl. Temmneparypa
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aktuBamu. KoncrpykrusHble ucronHenus. [lpeumymectBa u Henocratku. O0mactu
MIPUMEHEHUS.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHUI

1.Yto Takoe uucio Knyncena
OtBeThI:

Paccka3zaTb cioBamu, W/uiy HanucaTh GopMyy
Bepusiii otBeT: OMH U3 KpUTEPHUEB MOI00MS IBUIKEHUS pa3pekEHHBIX ra3oB. OTHOIIEHUE
CpeAHel AIMHBI CBOOOAHOT0 NMpobera K XapakTepHOMY pa3Mepy CUCTEMBI.

2.Yro Takoe cpeqHss UIMHA CBOOOJHOTO Ipobera?
OTtBeTsI:

PacckazaTh crmoBamu, W/Uiay HamucaTh GOpMyIry
Bepublil oTBeT: OT0 cpeiHEee pacCcTOIHUE, KOTOPOE MIPOJIETAET YaCTHIIA 32 BPEMS MEXy
JBYMsI I10CJIEIOBATEIbHBIMU CTOJIKHOBEHUSIMU

3.Uto Takoe TerioTa aacoponuu
OTtBeThI:

Paccka3zaTb cioBamMu, W/WiIK HanucaTh Gopmyny
Bepnpiii otBet: Temiora ancopOuuu - Mepa UHTEHCUBHOCTHU aJCOPOLIMOHHBIX
B3aUMOJEUCTBUI

4.Yto Takoe MpoBOAMMOCTh TPyOOIIpOoBOIa
OTtBeTsI:

Pacckazath crmoBamu, W/Uiu HamucaTh GOpMyITy
Bepusliit otBet: [IpoBouMOCTh OTBEPCTHS, TPYOOIIPOBOJA UM BAKYYMHOM CUCTEMBI - 3TO
Mepa MOTOKa ras3a Ui JaHHOTO Iepernaja JaBlIeHus B TPyOOIPOBO/IE WIIH CUCTEME, OHA
U3MepsIeTCs B INTPAX B CEKYHIY

5.J1ns1 uero nmpuMeHsIoT (POpBaKyyMHBIE BOITPOCHI
OTtBeTsI:

PacckazaTh croBamu, W/Uiu HamucaTh GOpMyITy
Bepuslit otBeT: @opBakyyMHBII Hacoc MpeAHa3HAYeH I TOrO, YTOOBI CO3/1aTh
MIpeIBapUTeNIbHOE pa3psikeHue. Ito, npumepHo, 80-90% oT Bcero Bakyyma.
Mexanunueckue GpopBaKyyMHbIE HACOCHI HE CITOCOOHBI JOBECTH YPOBEHb BaKyyMa B
cucrteme 70 3HaueHus 99,9%. [y 3Toro nucnosb3yroTces napoMacisiibie THpPy3HoHHbIE
HacCOCHI.

6.Uto Takoe aacopOIIMOHHBIN HacOC
OTBeThI:

Pacckazarb cioBamu, u/uinu Hanucatb Gopmyy
Bepublil oTBeT: ACOpOIIMOHHBIE HACOCHI — HACOCHI HCITOJIB3YIOIINE (PU3UUECKYIO
a71copOLMIO ra30B JJIs UX yJAJIeHUs U3 BAKyyMHOr0o 00beMa. bosibIuM 10CTOMHCTBOM
a/IcCOpOLIMOHHBIX HACOCOB SIBJISIETCS OTCYTCTBUE Macyla B KOHCTPYKIUH, YTO ITO3BOJISET
MOJIYYUTh C UX TOMOIIbIO “Oe3MacisHbIA~ BaKyyM

7.B ueMm pazHuna mexay abcopOuueit u aacopoumeit
OtBerTsI:

PacckazaTth cioBaMu, W/WIHM HanMcaTh GOPMYILY
Bepwnsriit orBeT: O1HO MOBEPXHOCHOE, BTOpOE 00BEMHOE

8.Kakoe KoiMuecTBO COEIMHEHNI XapaKTEPHO JJIsl KpUOTEHHON U BAKYYMHOM TEXHUKHU
OtBerTsI:

PacckazaTth coBaMu, W/WiaH HanMcaTh GOPMYITY
Bepnsiit orBeT: MuHnMansHoE

9.Enunnna n3mepenus uncia Knyncena
OTBeThI:

Pacckazath coBaMu, W/ HanMcaTh GOPMYILY
Bepwnrriit orBet: Uncno Kuyncena 6e3pazmeproe
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10.Yro rakoe Ddpdext Knyacena
OTtBeTsI:

PacckazaTh crmoBamu, W/Uiay HamucaTh GOpMyIry
Bepnsriii otBeT: Dddext Knyncena (sBnenue teraoBoit 3pdy3un) — sBiIeHHE
MepeTeKaHMsI PU OJJMHAKOBBIX JIABIICHUSX Pa3pEe:KEHHOTO raza 4epes3 Mophl (Maybie
OTBEPCTHS) OT OOJIee HU3KOM K 00JIee BHICOKOM TeMIieparype.

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyernmax. 80
Onucanue xapaxmepucmuxu evinoanenusi snanus: O06a Borpoca paciucaHbl, OTBETHI ITOTHBIE.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku ebinonenus 3uanusa: OIUH BOIPOC PACIIMCaH MOJHOCTHIO, BTOPOIH
YaCTHUYHO.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinonnenus 3uanus: Oda Borpoca paciucanbl GparMeHTapHO.
[Tony4yeHbI OTBETHI HA 2 JIOMOJHUTEIBHBIX BOIIPOCA.

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy
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