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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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: CmemmanHas Gopma
1. KonnokBuym Nel (KosiokBuym)
2. Komnokuym Ne2 (KosoxkBuym)
3. KomnoxBuym Ne3 (KomnokBuym)
4. Konnoksuym Ned4 (KosnokBuym)

BPC nucuumiInHbI

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:

KM-1 Komnoksuym Nel (KomnokBuym)

KM-2 Komnoksuym Ne2 (KommokBruym)

KM-3 Komnoksuym Ne3 (KosmnokBruym)

KM-4 Komnoksuym Ned (KomnokBuym)

Bujx npome:xyTouHOI aTTecTalmu — JK3aMeH.

Beca KOHTpOIBHBIX MepOnpUITHiL, Y0

Wanekc KM- | KM- | KM- | KM-

Pa3nen nucnuIninHbl KM: 1 2 3 4

Cpok KM: 6 8 12 16

BBG}IGHI/IG B BAKYYMHYIO TCXHHKY. OCHOBHBIE TIOHITHS U
XAPaAKTCPUCTHUKU

BBG}IGHI/IG B BAKYYMHYIO TCXHHKY. OCHOBHBIE TIOHITHS U
XAPaAKTCPUCTHUKU

OcHoBHOE YpaBHCHHUC BaKYYMHOﬁ TeXHUKHU. TexHukKa MOJIYYCHHUA
BaKyyMa TpaaullMOHHBIMHU METOJaMU.

OcHOBHOE YpaBHCHHUC BaKYYMHOﬁ TeXHHUKHU. TexHukKa MMOJIYYCHHUA
BaKyyMa TpaaullMOHHBIMHU METOJaMMU.




Fa30nepeMema}omHe HaCOCHI.

FasonepeMema}omHe HaCOCHI.

Pacnsiisiemble T'CTTCPHI. Hepaanm;IeMbIe I'€TTCPhI

Pacnwiisiemble T'CTTCPHI. HepaCHBIJ'IHeMI)Ie Ir'€TTCPhI

AncopOnoHHbIe HAacOCHl. TpaauiinoHHbIE aICOPOCHTHI.

AncopOnmoHHbIe HAacOCHl. TpaauiinoOHHbIE aICOPOCHTHI.

Kpuonacoc. ®opBakyymMHbIE KPUOHACOCHI.

Kpuonacoc. ®opBakyymMHbIE KPUOHACOCHI.

["a3opuHamuyeckue yctaHoBKU. KprnocopOiroHHbIe cpesicTBa
BAaKyyYMHOH OTKa4KH.

["a3oauHamuyeckue yctaHoBKU. KprocopOiroHHbIe cpesicTBa
BAKYYMHOM OTKa4KH.

CpenctBa n3MepeHus: BaKyyMa U TEUEHCKAHMUSL.

Cpe,[[CTBa HU3MCPCHUS BAKYyMa U TCUCHCKAHUA.

Hcnonb3oBanue BaKyyMa B HAYYHbIX pa3pa60TKax N TCXHHUYCCKHX
CHUCTCMaAXx.

Hcnonb3oBanue BaKyyMa B HAYUHbIX pa3pa60TKax N TCXHHUYCCKHX
CHUCTCMaAXx.

Bec KM:

25

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-2 NJI-2nk-2 3Haer | 3HaTh: KM-1 Konnoksuym Nel (KosnokBuym)

0COOEHHOCTH TPOLIECCOB B
KPHOBAaKyyMHBIX CHCTEMax

HU3KOTEMITEPATYPHBIX
YCTaHOBOK, crocoOeH
OIIpENeNsTh PEKUMHBIE

napaMeTpsl IPOLIECCOB

MouteKynsipHbIE HaCOCBI.
[IpeumyiiecrBa u
HegocTaTku. OCHOBHBIE
XapakTepucTuky. [IpuHnmn
paboTbl. MexaHusm
oTkauku. McnapurenpHble
HAaCOCHI. DJIEKTPOLYTOBBIE
reTTepHbIe HacoChl. FIOHHO-
TETTEPHBIE HACOCHI.
MaruuTHbIe
3JIEKTPOPa3PsIHbIE HACOCHI.
[IpenmyiiecrBa u
HenocTaTKu. OC-HOBHBIE
XapakTepucTuku. [IpuHimn
paloThI.
HuskoremmnepartypHsie
rerrepsl. Temneparypa
aKTU-BaIUH.
KoHcTpykTuBHBIE
VCIIOJTHEHMUS.
[Ipeumyiuecrsa u
Hepnoctatku. O0n1actu
MIPUMEHEHMSL.

3aBUCUMOCTb COPOIIMOHHOM

KM-2 Konnokuym Ne2 (KomnokBuym)
KM-3 Konnoksuym Ne3 (KosokBuym)
KM-4 KonnokBuym Ne4 (KomnokBuym)




€MKOCTH OT YCIIOBUHI
(bopMHUpPOBaHUS KPHOCIIOS
(pox rasa, TonIMHA CIOS,
TEeMIEepaTypa cios,
TeMIeparypa
OTKa4MBaEMOI0 Ta3a.
Kpuosaxsar.
KoHcTpykTuBHOE HC-
nonHerue. Crenuduka
U3MEpEHUs BaKyyMa IIpH
HU3KHUX TEMIEpaTypax.
Dddext Knyncena.
MaHnomMmeTp ya-neqHbIi
prytHbIii. TpyOka BypaoHa.
TepmomnapHbIi
npeoOpa3oBarTeb JaBJICHUs.
HNoHun3anmoH-Helit
npeoOpa3oBaTeb AaBICHHSL.
[Ipeobpazoarens baitsipaa-
Ansnepra. Teuenckanue.
BakyymHno-
TEXHOJIOTUYECKUE MPOOIIEMBbI
YCTaHOBOK TEPMOSZIEPHOTO
CUHTE3a. Y CI0BUsA
OCYILIECTBIICHUS
TEPMOSIEPHOMN peaKLUu.
MarsuTHBbI€E JIOBYIIIKH.
JlazepHbIil TEPMOSIIEPHBIN
cuHTe3. Cuctema OTKauKu
IIPOJYKTOB PEAKIIUU
TEPMOSZIEPHOTO CUHTE3A.
TpeboBanust K BAKYyMHBIM
Hacocam. KprnooTkauka




ra3olMHaMUYEeCKUX
YCTaHOBOK.
KpuorepmoBakyymHbIe
YCTaHOBKHU U
KpUOBaKyyMHO€
o0opynoBanue. BakyymHoe
o0ecreyeHrne yCKOpUTEIbHO-
HaKOIUTEJIbHBIX
KOMILJIEKCOB.
AncopOLMOHHBIE HACOCHI.
TpaguunoHHbIE
agcopOenTsl. [Tpunimn
neiicrBusi. CopOeHT.
Ckopoctb aacopOuuu u
necopOuu. AncopOrmoHHas
eMKocTb. [lonHoe uucno
MOJIEKYJ, KOTOPbIE MOTYT
OBITH MOTJIOIIECHBI
MOBEPXHOCTHIO €IMHUYHOM
momaau. M3orepma
copOruu. Onpezenenue
TETJIOTHI a7ICOPOIUH.
VYpasuenue Kianeiipona-
Knaysuyca. Y nenpnas
MMOBEPXHOCThb. EMKOCTB
MOHOCJO0s. AKTUBHBIE YTJIU.
Ieomutel. Cunukarenu. Mx
OCHOBHBIE XapaKTEPUCTHUKHU.
KonctpykTueHOE
HCIIOJIHEHUE
a7ICOPOITMOHHBIX HACOCOB.
[Ipeumyiuecrsa u
HEJOCTaTKH.




KpuoBakyyMHas TeXHHKa.
Knaccudukanms
KpHOHacocoB. [IpuHimn
pabotsl. TpeboBaHus,
IIPENBSBISIEMBIE K
ujieaJbHOMY Hacocy.
Koadduunentst
MaccooOMeHa

(k03 punEeHT TPHITU-TIAHHST
U KOHJIeHcaluu). Merouka
pacuera, IpUHIUIHAJIbHbIE
CXEMBbI U OCOOCHHOCTH
KOHCTPYK-11H.
Omnpenenenue BpeMeH!
OTKauKH J10 3a/1aHHOTO
JaBiieHusl. 3aBUCUMOCTh
OBICTPOTHI JEUCTBUS OT
JTaBJICHHUS.
lNazopunamuyeckue
YCTaHOBKH.
KpuocopOunonusie
CPEICTBA BaKyyMHOU
oTkauku. OO1IMe MPUHIIUIIBI
yctpoiictBa. Oco0eHHOCTH
pacuera KpuoBaKyyMHOM
cuctembl. KoHCTpyKTHB-HOE
HCIIONHEHUE. ['a30BbIe
Kpuocop6eHTsl. Mx
MpEeUMYIIEeCTBA Mepet
TPaJUIIMOHHBIMH COPOEH-
TaMu

Hcroputo pazButus
BAKYYMHOMW TEXHUKH.




Obnactu npuMEHEeHUs
BaKyyMHOM T€XHHKH.
OcCHOBHBIE OHSTHS
BaKyyMHON T€XHHKH.
[TonsTue Bakyyma.
Eaunuibt namepenus
JIABJICHUS B BAKYYMHOU
TexHuke. CocTaB Cyxoro
aTMoc(epHOro BO3ayxa.
CKopocCTh JBUKECHUS
MOJIEKYJI ra3a. Yucio
MOJIEKYJI rasa,
YAAPSAIOMIUXCS O AMHUIHYIO
MMOBEPXHOCTh CTEHKHU COCy/1a
B €JIMHUILY BPEMEHHU.
Cpennsist HA CBOOOIHOTO
npobera MOJIEKyJI.
OCHOBHBIE XapaKTEPUCTUKHU
BAaKyYMHBIX HaCOCOB.
Pexxumbl TeueHus rasa.
Pacuer npoBoaumocTH B
MOJIEKYJISIPHOM H
BSI3KOCTHOM PEXHMaX.
MexaHnyeckne HacOoChI:
TOPIIHEBBIC, POTALIUOHHEIE,
JBYXPOTOPHBIE.

YMers:

[IpoBoaUTH pacyeTsl
a7ICOPOITMOHHOTO Hacoca.
Onpenenarb eMKOCTH
MOHOCJIOS, TEMIOTHI
azcopOLuu, yaenbpHoi
noBepxHoctu. [IpoBoanTe




pacueTbl pOpBaKyyMHOTO
KpuoHacoca. Beioupars
croco0 0TBOJA TEIIa.
Onpenensatb BpeMeHa
OTKauKH J10 3a/1aHHOTO
JTaBJICHHUS.

[IpoBoauTH pacyeTsl
KPHUOKOH/IEHCAIHOHHOT O
Hacoca. OnpenensiTh
OBICTPOTY JCHCTBUS U
TEIJIONPUTOKOB. [IpuMeHATH
Dddext Knyncena.
Ornpenenarb HAaTCKaAHUS.
[IpoBoauTH pacueTsl
ra30JJMHAMUYECKHUX,
TEPMOBaKYyMHBIX,
HaIBUIMTEIBHBIX YCTAHOBOK.
[IpoBoIUTH pacueThbl
CJIOKHOT'0 BaKYyMHOT'O
TpyOomnpoBoa.

Ornpenensars CpeaHIon
JUTMHY CBOOOTHOTO mpo0era,
yucno KnyaceHna.
IIpuMeHATH OCHOBHOE
YpaBHEHUE BaKyyMHOU
TeXHUKHU. PacunuThiBaTh
MIPOBOJIMMOCTH B
MOJICKYJISIPHOM U
BSI3KOCTHOM PEXHMaxX
TEUEHHUSL.
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1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KosutokBuym Nel

®opmbl peaquzanun: CMmemanHas Gopma

Tun koHTpoILHOrO Meponpusitusi: KoynoksBuym

Bec konTpoabHoro meponpusitusi B BPC: 25

Hpoue}lypa NMPOBEACHUA KOHTPOJBHOI0O MEPONPUATHSA: 3aIIaeTC$I 3agaHue, CTyACHTaM
OTBOJUTCA BPpEMA HA PCUHICHUC, 3aTEM O6CY)KI[€HI/I6.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

[Toka3aTh ciOCOOHOCTB MCII0JIb30BaTh COBPEMEHHBIE JOCTHXKEHUS HAYKU U TEXHUKU B
COOTBETCTBYIOIIEH 00J1aCTH, CTIENUABHYIO JIUTEPATYPY U IPYrHe HHPOPMALMOHHEIEC JaHHbIE
JUIs peleHns: NpoecCHOHAIbHBIX 3a/]au, OTEUECTBEHHBIN U 3apyOe)KHBIH ONbIT, COBPEMEHHBIE
KOMITBIOTEPHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH, METO/Ibl aHAJIM3a, CHHTE3a U ONITUMH3AINN B

HAaYy4YHO-UCCIICAOBATCIILCKUX pa60Tax;

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3yJIbTAaThI 06y‘IeHI/I${ 10
JUCIHHMITIIIMHE

Bompocei/3aganust 17151 pOBEpKH

3HATB: AnicopOroHHbIE HACOCHL.
TpanuuroHHble  aICOPOEHTHI. [TpuHIIMI
nerictBust. CopoeHT. CKOpOCTh aJcopOonuu u
necopOumu.  AJNCOpOIMOHHAS ~ €MKOCTb.
[TonHoe 4YHMCIO MOJEKYN, KOTOpbIE MOTYT
OBITH TIOTJIOIIEHBI MTOBEPXHOCTHIO €IMHUYHOMN
wiomanu. M3orepma copbuuu. Onpenenenue
TEII0ThI azcopoIuu. VYpaBHeHue
Knaneipona-Knaysnyca. Y nenbHas
MOBEPXHOCTh. EMKOCTh MOHOCIIOS. AKTUBHBIE
yrau. Ieonutsl. Cunukarenu. IX ocHOBHbIE
XapaKTEPUCTUKH. KonctpykTuBHOE
UCTIOTHEHUE  aJICOPOIMOHHBIX ~ HACOCOB.
[IpeumymectBa i HEIOCTATKH.
KpuoBakyymuas Ttexnuka. Krnaccudukanus
KPHOHACOCOB. [TpunIMI paboTHI.
TpeGoBanusi, IPeabIBISIEMbIE K HA€ATLHOMY
Hacocy.  Koaddumumentst  maccooOmeHna

(xodpunrent NpUIN-TIaHUS u
KOHJICHCAIINH ). MeTtoanka pacuera,
MPUHIIUIIAATIBHBIE CXEMbl U OCOOCHHOCTH
KOHCTpYK-TiK.  OmnpenernieHne  BpeMEHU
OTKA4KHU bi(s) 3aJIaHHOTO JTABJICHMUS.

3aBUCUMOCTh  OBICTPOTBI ~ JI€HCTBUS  OT
JaBieHMs. [ a30AMHAMHUYECKHE YCTAHOBKH.
KpuocopOuunonsusle cpeicTBa BaKyyMHOI
oTkauku. OOIIMe NPUHIUIBI yCTPOHCTBA.
OcoOenHocTH  pacuera  KpHUOBaKyyMHOM
cuctembl. KOHCTpYKTHB-HOE HCIIOIHEHHE.
["a3oBble kpuocopOeHTrl. X mpenmymiectBa

1.IHpunmun neiictBusi. Copbent. CKopocTh
ajicopOIuu u necopomu. AncopOnnoHHas
eMKoCTb. [losHOE 4nciI0 MOJeKyI, KOTOpble
MOTYT OBIThH MOTJIOLIEHBI TOBEPXHOCTHIO
eMHUYHON 1utommaau. M3orepma copOuumu.
Omnpenenenre TEMIOTH a1COPOLUU.
VYpasuenue Knaneiipona-Knaysnyca.

VY nenbHasg noBepxXHOCTh. EMKOCTH MOHOCHOS.
AxtuBHble yrid. [{eonutel. Cunukaremu. Mx
OCHOBHbBIE XapaKTepucTuku. KoHCTpyKTHBHOE
UCTIOJIHEHHUE aJICOPOIIMOHHBIX HACOCOB.
IIpeumyiecTBa 1 HETOCTATKH.
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3annaHUpOBaHHBIE PE3yIbTaThl OOYUEHUS IO
JTUCHUTIIINHE

Bomnpocei/3aganus 1iist mpoBepKu

nepes TpaJuIMOHHBIMI COpOEH-TaMU

3HaTh: 3aBUCUMOCTh COPOLMOHHOW E€MKOCTHU
OT yCJIOBUH (OPMHPOBAHUSA KpHUOCIOS (pPoa
ras3a, TOJIIMHA CJOsA, TEMIEparypa Ccios,
TemIeparypa OTKaYMBaeMOIo rasa.
Kpunozaxsar. KOHCTpYKTUBHOE HC-IIOJIHEHUE.
Crienuduka n3MepeHus: Bakyyma pu HU3KUX
TEeMIIEpaTypax. Dddexr Kaynacena.
MaHomeTp 4a-mieuHblii pTyTHBIA. TpyOka
Bypnona. Tepmonapsbiii npeoOpa3oBaTeib

JIaBJICHUSL. NonnzaunoH-HblIi
npeoOpa3zoBareib JIABJICHUSI.
IIpeobpazoBarens baiispna-Anbnepra.

Tedenckanne. BakyyMHO-TEXHOJIIOIMYECKHE
npoOJeMbl  YCTAaHOBOK  TEPMOSJEPHOIO
CUHTE3a. Ycnosus OCYLIECTBJICHUS
TEPMOSAEPHON peaxkuuu. MaruutHsle
JOBYIIKH. JIa3epHbId TEPMOSAEPHBIA CHUHTES.
Cucrema OTKaykd TPOAYKTOB  PEAKLUHU
TEPMOSJIEPHOTO CHHTe3a. [peOoBaHUS K

BAKYYMHbBIM HacocaMm. KpI/IOOTKa‘IKa
ra3oJMHaMHUYCCKUX YCTAaHOBOK.
KpI/IOTepMOBaKYYMHBIe YCTAaHOBKHU u

KpHOBaKyyMHOe o0OopynoBaHue. BakyymHoe
o0ecreyeHne yCKOPUTEIbHO-HAKOIUTEIbHBIX
KOMILJIEKCOB.

1.Mounekynsipuble Hacocsl. [IpeumyiiectBa u
HenocTaTKu. OCHOBHBIE XapAKTEPUCTHKU.
[Tpunumn pa®oThl.

2.MexanusM oTkauku. McnapurenbHbie
HACOCHI. DJIEKTPOIYTOBbIE FETTEPHBIE HACOCHI.
HonHo-reTrTepHble HacOChl. MarHuTtHele
ANIEKTpopa3psAHble Hacockl. [IpeumyiecTa u
HenocTaTKu. OCHOBHBIE XapAKTEPUCTHKHU.
[Ipunnun padbotel. HuzkoremnepaTypHbie
rerrepsl. TeMreparypa akTUBaLMH.
KOHCTpYKTUBHBIE HCIIOJIHEHUS.
[TpeumymectBa u HegocTatku. O6macTu
IIPUMEHEHHUS.

3.Pacuer popBakyymHoro kpuonacoca. Beibop
cnocoba oTBoja Temia. Onpenenenne
BPEMEHM OTKAYKH J0 3aJaHHOIO JaBJICHUS.

4. KpuoBakyymHast Texuuka. Kinaccudukanus
kpuoHacocos. [Tpuniun padotsl. TpeboBanus,
IpebsABIsEMbIE K UI€AIBHOMY HAcoCy.
Koaddumumentsr Mmaccooomena (ko3 dunreHt
IpUWINNAHUS U KOHJeHcauu). Meroauka
pacueTa, IPUHIUIHNAIBHBIE CXEMBI U
0COOEHHOCTH KOHCTpYKIMH. OnpeneneHue
BPEMEHM OTKAYKH J0 3aJaHHOIO JAaBJICHUS.
3aBUCUMOCTb OBICTPOTHI AEUCTBUS OT
JIaBJICHHUS.

5.006mue NpyUHIMIIB YCTPOHCTBA.
OcobeHHOCTH pacueTa KpUOBaKyyMHOM
cuctembl. KOHCTpYKTHUBHOE UCIIOJTHEHUE.
["a30BbIe KprOCOpOEHTHI. MX mpenmyiecTBa
nepes TPaAULMOHHBIMU COpPOEHTaMHU.
3aBUCUMOCTbh COPOLIMOHHON €MKOCTH OT
yciioBui (OpMUPOBAaHUS KpUOCIIOs (poJ rasa,
TOJILIHA CJI0sI, TEMIIEPATypa CJIOS,
TeMIepaTypa OTKaulBaeMoro rasa.
Kpunoszaxsar. KOHCTpyKTHBHOE HCIIOIHEHNE.
6.Crneunduka u3smMepeHus Bakyyma rnpu
HU3KUX Temnepatypax. Dddexr Knyncena.
ManowmeTtp yamieyHsli pTyTHbIA. TpyOka
bypnona. TepmomnapHslii mpeodpa3oBarenb
naBiaeHUS. VOHM3aIIMOHHBIN
npeoOpa3oBaTesb JaBICHHS.
[Ipeo6pazosarens baitsipra-Anbnepra.
Tedeuckanue.

7.BakyyMHO-TE€XHOJIOTHYECKHUE TPOOIEMBI
YCTaHOBOK TEPMOSIAEPHOTO CHUHTE3a. Y CIIOBUS
OCYIIECTBIICHUS TEPMOSIIEPHON pEaKIuu.
MarnuTHbI€ JIOBYIIKH. JIa3epHbIi
TepMosIepHbIil cuHTe3. CucreMa OTKauku
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3annaHUpOBaHHBIE PE3yIbTaThl OOYUEHUS IO
JTUCHUTIIINHE

Bomnpocei/3aganus 1iist mpoBepKu

IMPOAYKTOB PEAKIMU TCPMOAACPHOI'0 CUHTE3A.

TpeboBaHus K BAKYyMHBIM HAaCOCaM.

KpI/IOOTKa‘IKa Tra30JMHAMHUYCCKUX YCTaAaHOBOK.

KpuorepmoBakyyMHbI€ YCTAHOBKH U
KpHUOBaKyyMHoOe obopynoBanue. BakyymHoe

obecrevueHrne yCKOPUTEIIbHO-HAKOMUTEITbHBIX

KOMIIJICKCOB.

YmMmetp: Onpenensate HatekaHus. IIpoBoauts
pac4eThbl ra30MHAMUYECKUX,
TCPMOBAKYYMHBIX, HaIllbIJINTCJIBbHBIX
YCTAaHOBOK. I[IpOBOIUTH pacuyeThl CIIOKHOIO
BaKyyMHOT'O TPyOOITPOBO/A.

1.Pacuer ancopOIOHHOTO Hacoca.

2.Pacuer opBakyyMHOTr0 KprioHacoca. Beioop

criocoba oTBOA TeIa.

3.PacyeT KpHMOKOHAEHCAIIMOHHOTO Hacoca.
4.9¢dexr Kayacena.

5. Teuenckaunue.

6.PacueT ra3oJMHaMUYECKHX,
TEPMOBAKYYMHBIX, HaIllbUIUTEJIbHBIX
YCTaHOBOK

7.Pacyer Ci10KHOro BaKyyMHOTO
TpyOOIpoBOIa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu 6bIN0JIHeHUs 3HaHUs: 3aJaHUE BBIIIOJIHEHO, B X0J1€ 00CYKICHHS TaHbI
otBeThbl Ha 80% BOIIpOCOB

le;eHKCl.’ «HE 3a4TCHO»
Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! 3aI[aHI/Ie HE BBIIIOJITHCHO

KM-2. KosutokBuym Ne2

®opmbl peanusanun: CmemnianHas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Komanoksuym

Bec konTposbHoro meponpustusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOIO MEpPONPHUATHS:

3amaeTcs 3amaHMe,

OTBOJUTCS BpEMs Ha pelleHHe, 3aTeM 00CyKIEHUE.

Kparkoe conep:kanue 3aaHus:

CTYACHTaM

[TokxazaTh CHIOCOOHOCTH BIIAJIETh METOAAMH MOJEINPOBAHUS BHICOKO- U HU3KOTEMIIEPAaTypPHBIX
TEIUIOTMIPaBIMYECKUX MPOLIECCOB B KOHKPETHBIX TEXHUYECKUX CUCTEMAaxX U MaTeMaTH4YECKUMHU
MOJIEISIMU 3JIEMEHTOB, pa0OTAIOIINX HA Pa3INUHbIX (PU3MUECKUX MPUHIUNIAX, UCTIOIb30BaTh
HaKeThl MPUKIATHBIX TPOrPaMM MOJICIUPOBAHUS U CO3/1aBaTh MPOTrPaMMHBIE POTYKTHI JUIS

MOACIINPOBAHUA ITPOUECCOB N CUCTEM,

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3angaHUpOBaHHBIE Pe3yNbTaThl OOyUEHUs IO
JUCLUIUINHE

Bonpocsi/3aganus 11t IpoBepKH

3Hate: McTopuro  pa3BUTHS ~ BaKyyMHOM
TexHuKU. OO0NacTu MPUMEHEHHs] BaKyyMHOMN
TeXHUKA. OCHOBHBIE TIOHSATHUS BaKyyMHOH
TexHukd. Ilonarne Bakyyma. EnuHunb
W3MEPEHHUs JAaBJIEHUSI B BAKYYMHON TEXHUKE.
CoctaB cyxoro armoc(epHOro BO3ayXa.

1.cTopust pa3BUTHS BAaKyyMHOW TE€XHHUKH.
OO6nacTi mpuMeHEeHUsI BAKYYMHOUM TEXHUKHU.
OCHOBHBIE TOHATHS] BAKYYMHOUW TEXHUKH.
[Tonstue Bakyyma. EqMHULIBI H3MEpEHUS
JIaBJICHUS B BAKYYMHOU TexHuKe. CocTaB
cyxoro arMocgepHoro Bo3ayxa. CKOpoCTh
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3angaHUpOBaHHBIE PE3yNbTaThl OOyUEHUs IO
JTUCHUTIIINHE

Bonpocei/3aganus 11t npoBepKu

CkopocTh IBHKEHMS MOJEKyNl rasa. ducio
MOJIEKYJI ra3a, YJapsAIIUXCS O €AUHUYHYIO
IIOBEPXHOCTb CTEHKH COCyJa B EIMHHLY
Bpemenu. Cpennss januHa  CBOOOJHOTO
npodera MOJIEKYII. OcHoBHBIE
XapaKTepUCTUKU BaKyyMHBIX HAacOCOB.
Pexumbl TeueHns rasza. Pacuer npoBoauMoCcTi
B MOJIEKYJIIDHOM U BSA3KOCTHOM peXHUMaXx.
Mexannueckue HAaCOCBI: IIOPLIHEBBIE,
pPOTaLlMOHHBIE, IBYXPOTOPHBIE.

JIBMDKEHUS MOJIEKYJI Ta3a. Yuciio Mosiekyi
rasa, yapsromuxcs 0 eAMHUIHYIO
IIOBEPXHOCTh CTEHKHU COCYJa B €AMHUILLY
Bpemenu. CpeaHsst JyInHa CBOOOHOTO
npoOera MoJIeKYJI.

2.OCHOBHbBIE XapaKTEPUCTUKU BaKyyMHBIX
HacocoB. Pexxumel Teuenus raza. Pacuer
MIPOBOJIMMOCTH B MOJICKYJISIPHOM U
BSA3KOCTHOM pexHuMax. MexaHnueckue
HACOCHI: IOPIIHEBBIE, POTAIIUOHHBIE,
JIByXPOTOPHBIE.

3.Monexynsipusie Hacochl. [IpenmymiecTBa u
HesocTaTKu. OCHOBHBIE XapaKTEePUCTHKH.
[Mpuntun paboTsl.

4.MexaHu3M oTkauyku. McnaputenbHble
HACOCHI. DIIEKTPOAYTOBBIEC T€TTEPHBIC
Hacochl. IOHHO-TeTTepHbIE HACOCHI.
MarHuTHBIE 3JEKTpOpa3psIHbIe HACOCHI.
[IpenmymiectBa u HegocTaTku. OCHOBHBIE
xapaktepucTuku. [TpuHmm paboThI.
HuskoremneparypHble reTTepsl.
Temneparypa akruBanuu. KOHCTpYKTUBHBIE
ucnonHenus. [IpenmyiecTsa u HEOCTATKHU.
O6s1acTH NpUMEHEHUs!.

3HAaTh: MounekynspHbie HAaCOCBHI.
[IpeumymectBa u Henoctatku. (OCHOBHbBIE
XapaKTEPUCTHUKHU. [TpuHIMn paboTHI.

Mexann3m oTkadku. McriapurenbHble HACOCHI.
DNEKTPOAYroBble TeTTEPHBIE HAacOCHl. FoHHO-
reTTepHbIE HaCOCBHI. MaruutHeble
NIEKTpopa3psiaHble Hacockl. [IpenmyniecTsa u
HepocTaTKu. (OC-HOBHBIE  XapaKTEPUCTHKU.
[Tpuniun  pabotel. HuskoremmeparypHsble
TeTTEPHI. Temmnepatypa aKTU-BallUU.
KoHcTpyKkTHBHBIE WCIIOJIHEHUS.
[IpeumymectBa u HepoctaTku. O6nactu
IIPUMEHEHHS.

1 .Hpunmun aeiictBuss. Copbent. CkopocTh
azicopOIuu u gecopOoruu. AncopOnroHHas
eMKOCTb. [loHOE uncno Mosexy1, KoTopsle
MOTYT OBITH MOTJIOLIEHBI TOBEPXHOCTHIO
eIMHUYHOM u1ommaau. M3otepma copouumu.
Onpenenenue TEIIOTH aACOPOLUH.
VYpasuenue Knaneiipona-Knaysnyca.

VY nenbHas NoBepXHOCTh. EMKOCTH MOHOCHOS.
Axtusnble yriau. Heonutsl. Cunukarenu. Mx
OCHOBHBIE XapaKTEPUCTHUKHU.
KoHcTpykTHBHOE HCTIONHEHNE
ancopOLMOHHBIX HacocoB. [IpenmyiecTa u
HEIOCTaTKH.

2.KpuoBakyymHas TexHuka. Knaccuduxarus
KpuoHacocoB. [Tpuniun paGoTsl.
TpeGoBanusi, MpeabsABIsSEMbIE K UICATBHOMY
Hacocy. Koaddunuentsr maccoobmena
(k03 punMeHT npuIMnaHus 1 KOHECHCAINH).
Metonuka pacueTa, IPUHIUIHAIBHBIE CXEMBI
1 0COOEHHOCTH KOHCTpYKIMU. OnpeneneHue
BPEMEHM OTKAYKHU J0 33JaHHOTO JaBJICHHUS.
3aBUCUMOCTb OBICTPOTHI AEUCTBUSI OT
JTaBJICHHUS.

3.00m1e NpUHIMIBI YCTPONCTBA.
OcobeHHOCTH pacueTa KpUOBaKyyMHOM
cucteMmbl. KOHCTpYKTHBHOE UCTIOJTHEHHE.
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3angaHUpOBaHHBIE PE3yNbTaThl OOyUEHUs IO
JTUCHUTIIINHE

Bonpocei/3aganus 11t npoBepKu

I"azoBble kprocopOeHThl. VX mpeumyiecTsa
nepes; TPAJUIMOHHBIMH COPOEHTaMH.
3aBUCUMOCTbH COPOLIMOHHOW EMKOCTH OT
yCIIOBUH (OpMUPOBAHUS KPUOCIIOST (PO
rasa, TOJILIMHA CJIOsI, TEMIIEpaTypa clos,
TEMIEpaTypa OTKaulBaeMOro rasa.
Kpuozaxsat. KoHCTpyKTHBHOE HCTIOTHEHHUE.
4.BakyyMHO-TE€XHOJIOTUYECKHUE MPOOIIEMBI
YCTaHOBOK TEPMOSIEPHOTO CHHTE3A.
VYcnoBus oCyIIeCTBIEHUS TEPMOSAEPHON
peakuuu. MarauTHbIe JIOBYIIKH. JIa3epHbIi
TEpMOSJEPHBI cuHTe3. Crcrema OTKauku
IPOAYKTOB PEaKIMH TePMOSICPHOTO
cuHTe3a. TpeboBaHus K BAKYyMHBIM HacocaMm.
Kpuootkauka ra3oinHaMU4eCKIX YCTaHOBOK.
KpunorepMmoBakyyMHbI€ YCTaHOBKH U
KpUOBaKyyMHOe 00opynoBanue. BakyymHoe
o0ecrieueHrne yCKOPUTEIbHO-HAKOUTEIbHBIX
KOMILIEKCOB.

YMers: IIpoBonuTh pacuersl
KPUOKOHJICHCAIITMOHHOTO Hacoca. OmnpenensiTh
OBICTPOTY  JEHCTBHS U  TEIJIONPUTOKOB.
[Tpumensts Dddext Knyncena.

1.0npenenenue cpeHen JJIMHBI CBOOOIHOTO
npobera, uncia Kuyacena. OcHoBHOE
ypaBHEHHE BaKyyMHON TEXHHUKH.

2.Pacyer npoBOAMMOCTH B MOJIEKYJISIPHOM U
BSI3KOCTHOM PEXKHMaxX TEUCHUSI.

3.Pacuer ancopOLHMOHHOrO Hacoca.
Omnpenenenne eMKOCTH MOHOCIIOS, TETUIOTHI
azicopO1MH, yAEIbHON MOBEPXHOCTH.
4.PacueT (opBaKyyMHOI'0 KpHOHacoca.
Br160op cioco6a oTBoja Terta. Onpenenenue
BPEMEHU OTKa4KH JI0 3aJAHHOTO JIaBJICHUSI.
5.PacueT KpHOKOHJIEHCAIIMOHHOTO Hacoca.
Omnpenenenue ObICTPOTHI AEHCTBUS U
TETIONPUTOKOB.

6.9¢dext Knyacena.

7.Teuenckanue. OnpeneracHre HaTEKaHNUS.
8.Pacyer c10%HOT0 BaKyyMHOTO
TpyOonpoBoJa.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: «3a4T€HOY
Onucanue xapakmepucmuxku 8blNOIHeHUs. 3HAHUs: 3aJaHne BBIITOITHEHO, B X0JI€ 00CYKICHUS JaHbI
otBeThl Ha 80% BOIPOCOB

Ouera: «HEC 3a4YTCHO»
Onucanue XapakmepucmuKu 6blINOJIHEHUSl 3HARUA. 3aI[aHI/IC HC BBIIIOJIHCHO

KM-3. KosutokBuym Ne3

®opmbl peanuzanun: Cvemannas Gopma

Tun KoHTpPOILHOI0 MeponpusaTHs: KomiokBuym
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Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpoueaypa npoBegeHHUs] KOHTPOJIBHOIO MEPONPUATHA: 3ajgaeTcs 3ajJaHue, CTyIeHTaM
OTBOJIUTCS BPEMS Ha PELICHHE, 3aTeM 00CYXKICHHE.

Kparkoe conepxanue 3ajaHus:
[Toka3zatb ciocOOHOCTH BIIQJETh METOIaMHU HCIIBITAHUS OCHOBHOTO 000PYIOBaHHUS aTOMHBIX
JNEKTPOCTAHIIMN U APYTUX SHEPTETUYECKUX YCTAaHOBOK, BBIIIOJIHEHUS TEXHUKO-
HKOHOMHUYECKUX PACUETOB IIPU IPOU3BOJICTBE TEILUIOBOM U 3JIEKTPUUYECKON DHEPTUH C
MCIIOJIb30BAaHUEM SIIEPHOTO TOIUINBA,

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHdpoBaHHBIE  pe3ynbTaThl  Oo0ydeHus 1o | Bompocsl/3aganus 1uis npoBepKu
JMCIUIIIIMHE

VYmers:  [IpoBoauTh  pacueTsl  aJCOPOIMOHHOTO 1.Pacuer ancopOumoHHOro Hacoca.
Hacoca. OmpenensiTh €MKOCTH MOHOCIHOS, TEIUIOTHI OmnpeneneHre eMKOCTH MOHOCIIOS,
azcopOnuy, yAelabHOM moBepxHOCTU. IIpoBoauThH TEIJIOTHI aJICOPOIIMH, YISIbHON
pacueTsl (OpBaKyyMHOTO KpuOHacoca. BriOupatsh HIOBEPXHOCTH.

cnocob otBoja Teruia. OnpeaensiTe BpeMeHa 0TKauKu 2.Pacuer ¢opBaKkyymMHOTO

710 33/IaHHOTO JIaBJICHUSI. KpHroHacoca. Beibop criocoba otBona

teruta. Onpenenenue BpeMeH!
OTKAuKH JI0 33/IaHHOTO JIaBJICHUSI.
3.Pacuer KpHOKOHICHCAITMOHHOTO
Hacoca. OnpezeneHnue ObICTPOTHI
JEHCTBHS M TEIIOMPUTOKOB.
4.9ddext Knyncena.
5.Teueuckanue. Onpenenenue
HaTeKaHUSI.

6.PacueT razoquHaMUYECKHX,
TEPMOBaKYYMHBIX, HAITbUTUTEIbHBIX
YCTaHOBOK.

7.Pacyer ci10XKHOT0 BAKYyMHOI'O
TpyOOIIpOBOJA.

Onucanue MIKAJbI OLlEHUBAHUS :

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu 6bIN0IHeHUsA 3HaHUs: 3aJaHUE BBITIOJIHEHO, B X0J1€ 00CYKICHHS TaHbI
otBeThl Ha 80% BOIpoCoB

OZ/;QHKCZ.' «HEC 3a4YTCHO»
Onucanue XapakmepucmuKku 6blnOJIHEeHUSl 3HARUA.! 3aI[aHI/Ie HE BBIIIOJITHCHO

KM-4. KosutokBuym Ned

®opmbl peanusanun: CmenranHas Gopma

Tun koHTpPOILHOTrO MeponpusiTus: Koimoksuym

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHUs] KOHTPOJBHOIO MepoONpHATHA: 3ajaercs 3aJaHHe, CTyAECHTaM
OTBOJUTCS BpeMs Ha pelleHue, 3aTeM 00CyKIeHHE.

Kpartkoe cogep:xanue 3aiaHuA:
[Tokazatb ciocOOHOCTH BIIAAETh COBPEMEHHBIMU PACYETHO-TEOPETUICCKIUMHU U
HKCIIEPUMEHTATBHBIMA METOAAMU OIPEIEIIEHUS CBOMCTB BEILIECTB B PA3IMUHBIX arperaTHbIX
COCTOSTHUSIX.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHUpOBaHHBIE  pe3yJabTaThl OOyYeHHUS IO
JUCLUILINHE

Bomnpocsl/3aganust st IpoBEpKU

VYMmetb: OnpenensiTe CpeHIO AJIUHY CBOOOIHOTO
npobera, yncio Kuyzacena. [IpuMeHsaTs ocHOBHOE
YpaBHEHUE BaKyyMHOW TEXHHUKU. PacuutbiBaTh
IIPOBOJIMMOCT B MOJIEKYJISIPHOM M BSI3KOCTHOM
peKUMaxX TCUCHUS.

1.0Onpenenenue cpeiHen JUIMHbI
cBOoOOIHOTO TIpoOera, uncna Kuyacena.
OCHOBHOE ypaBHEHHE BaKyyMHOM
TEeXHUKH.

2.Pacyet npoBOAMMOCTH B
MOJIEKYJISIPHOM U BSI3KOCTHOM PEXKHUMax
TEUYCHHSI

3.Pacuer hopBakyyMHOTO KpHOHAcoca.
Bri6op crioco6a oTBOza Teruia.
Omnpenenenre BpeMEHH OTKAYKH J10
3aJJaHHOTO JIABJICHUSI.

4.PacueT KpMOKOHAECHCAIMOHHOTO
Hacoca. OnpezaeneHue ObICTPOTHI
JEHCTBUS U TEIJIONPUTOKOB.

5.9¢dext Knyncena.

6.Teuenckanue. OnpeneneHue
HATCKaHUSI.

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: 3aJaHUE BBIIIOJIHEHO, B X0J1€ 00CYKICHHUS 1aHbI
otBeThbl Ha 80% BOIIpOCOB

le;eHKa.’ «HC 3a4TCHO»
Onucanue XapakmepucmuKu 6blNOJIHEeHUSl 3HARUA. 3aI[aHI/Ie HE BBIIIOJTHCHO
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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 TexHUKH. OOJacTH MPUMEHEHUS BaKYyMHON TEXHUKH.
OcHOBHbIE OHATHUS BaKyyMHOU TexHUKH. [loHsTie Bakyyma. EnuHuiibl uaMepeHust 1aBieHus
B BakyyMHOH TexHuKe. CocTaB cyxoro arMocepHoro Bo3ayxa. CKOpoCTb IBUKEHHS MOJICKYJI
raza. Yucio MoJieKyJ rasa, yaapsoumxcsi 0 eIMHAYHYIO TOBEPXHOCTh CTEHKH COCY/Ia B
eauHuly BpeMeHu. CpeaHsist UIMHA CBOOOHOTO MpoOera MoJeKyl.

2. Aocopbyuonmusie nacocwl. Tpaouyuonuvie adcopboermui.

[Tpuammn neiictBus. CopOent. CropocTh ancopOmumu u aecopOunu. AncopOIMoHHas
eMKOCTb. [10JIHOE YHCII0 MOJIEKYJ1, KOTOPBIE MOTYT OBITh TOTJIONICHBI IOBEPXHOCTHIO
eauHuYHOM tomanu. Mzorepma copbiuu. Onpenenenne TerIoThl aacopOouu. Y paBHEHUE
Knanetipona-Knay3uyca. Y aenbpHas moBepXHOCTb. EMKOCTh MOHOCIIOSI. AKTUBHBIC YTIIH.
[{eomutel. Cunukarenu. VX OCHOBHBIC XapaKTepUCTHKH. KOHCTPYKTHBHOE HCIIOTHCHUE
aJICOpOIIMOHHBIX HAcOCOB. [IpenmyIiiecTBa 1 HEAOCTATKH.

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

|. Ilepeuens komnemenyuil/unOUKamopo8 u KOHMPOLHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

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

Bonpocel, 3aganus
1.1. Beeoenue 6 saxyymmyto mexnuxy. OCHO8HbIE NOHAMUA U XAPAKMEPUCTIUKU.
Hcropus pa3BuTHsa BaKyyMHOH TexHMKH. O0JacTH 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. Yuciio MoJiekyi1 ra3a, yaapsoImxcs O €IMHUYHYIO IOBEPXHOCTh CTEHKHU COCY/A B
enauHuLy BpeMeHu. CpenHss AuHa cBOOOIHOTO Mpodera MoJIeKy.

2. I'azonepemewarowjue Hacocul.

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

2.1. OcHoenoe ypasnenue 6axyymHou mexrHuxu. TexHuxa noayuenus 6axKyyma mpaouyuoHHbIMU
Memooamu.

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

2. Pacnuinisiemvie cemmepul. Hepacnblﬂﬂeﬂ/lble cemmepul.
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Mexanusm oTkauku. McnapuTtenbHble HACOCHL. DIEKTPOAYIOBbIE T€TTEPHBIE HacOChl. IOHHO-
TeTTEpHBIC HACOChl. MarHuTHBIEC 2JIEKTPOPA3PsAHbIE HAcOChl. [IpenmyinecTa U HETOCTATKH.
OcnoBHbIe XapakTepucTuku. [IpuHimn padotel. HuskotemmnepatypHslie rerrepsl. Temmeparypa
aktuBanuu. KoHcrpyktusHble ucnonHenus. [Ilpeumymecrsa u Hegoctatku. Obnactu
IIPUMEHEHUS.

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

Hcropus pa3BuTHa BaKyyMHOH TexHHKH. O0IacTH MPUMEHEHUS BAKyYMHON TEXHHUKH.
OcHoBHbIE IOHATHA BaKyyMHOU TeXHUKH. [loHsATHE Bakyyma. EqUHUIIBI M3MEpEHMSI 1aBICHUS
B BaKkyyMHOH TexHuke. CoctaB cyxoro arMochepHoro Bo3ayxa. CKOpoCTb JBHKEHUS MOJIEKYJ
ra3a. Yuciio MoseKyl ra3a, yIapsaomuxcs 0 €IMHUYHYIO IOBEPXHOCTh CTEHKHU COCYyla B
eauHuIly BpeMenu. CpenHss AmuHa cBOOOIHOTO Ipodera MOJICKYII.

2. Aocopbyuonnwie Hacocwl. Tpaouyuonnvle adcopdoenmeoi.

[Tpunnun ngeiictBusa. Copoent. CKoOpocTh aacopOIuu u gecoporuu. AncopOnroHHas
eMKOCTb. [ToTHOE YnCI0 MOJIEKYII, KOTOPBIE MOTYT OBITh IMOTJIONIEHBI TOBEPXHOCTHIO
eAMHUYHOM momaau. M3otepma copbumu. OnpeneneHne TeIuioThl aacopOuun. Y paBHEeHHE
Knaneiipona-Knay3suyca. Y nenpHasi moBepXHOCTb. EMKOCTE MOHOCIIOSI. AKTHUBHBIC YTIIU.
Leonutel. Cunukarenu. VX ocHOBHBIE XapaKTepUCTUKH. KOHCTPYKTHBHOE HCIIOHEHUE
ancopOIMOHHBIX HacocoB. [IpenMyIiecTBa U HETOCTATKH.

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

OcHOBHBIE XapaKTEPUCTUKHN BaKyyMHBIX HAcOCOB. PesxuMbl TeueHus raza. Pacuer
MIPOBOJIMMOCTH B MOJICKYJIIPHOM U BS3KOCTHOM peKUMax. MexaHnuecKrue HacOCHI:
MOPIIHEBBIE, POTAIIMOHHBIE, IBYXPOTOPHBIE.

2. Kpuonacoc. @opseaxyymmwvie KpuoHacochi.

KpuoBakyymnas texauka. Kmaccudukanms kpuonacocos. [lpunmun padoter. TpeboBanus,
npeabsaBisieMble K HeanbHoMy Hacocy. Koadduuments: maccoodMeHa (kodppuuneHt
NPUJIMITAHUS B KOHAeHcann ). MeToauKa pacyera, MpUHIMITAATBHBIE CXeMbI i 0COOEHHOCTH
KOHCTpYKUUHU. OnpejeneHre BpeMEeHU OTKAYKH JI0 33JaHHOTO JIaBJIeHUs. 3aBUCUMOCTh
OBICTPOTHI ISHCTBUS OT JIaBJICHUS.

5.1. Beeoenue 6 eaxyymmyro mexuuxy. OcHo6Hvle NOHAMUS U XAPAKMEPUCTNUKU.

Hcropus pa3BuTHs BaKyyMHOH TexHHKH. OOIacT MPUMEHEHU ST BAKYYMHON TEXHHUKH.
OcHOBHBIE IOHATHUS BaKyyMHOM TexHUKHU. [loHsATHE Bakyyma. EAMHUIIBI H3MEpeHus 1aBiIeHUs
B BakyyMHOH TexHuke. CoctaB cyxoro arMochepHoro Bo3yxa. CKOpoCTb JBIKCHHS MOJIEKYJ
raza. Yucio MoJieKyJ1 ras3a, yJapsoumxcsi O €IMHUYHYIO TOBEPXHOCTh CTEHKH COCY/a B
eauHuIly BpeMeHu. CpenHsist UIMHA CBOOOHOTO Mpobera MoJIeKyl.

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

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

OCHOBHBIE XapaKTEPUCTUKN BaKyyMHBIX HacOCOB. PexuMebl Teuenns raza. Pacuer
IIPOBOJMMOCTH B MOJIEKYJIIPHOM U BA3KOCTHOM peXUMax. MexaHu4ecKue HacOoChI:
MTOPIIHEBBIE, POTALIMOHHBIE, TBYXPOTOPHBIE.

2. Cpeocmea uzmeperusi 8aKyyma u meyeucKaHusl.
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Criermnduixa u3MepeHus Bakyyma MpH HU3KHX TeMrepatypax. I dext Kuyacena. Manomerp
yameyHblil pryTHbeiil. TpyOka bypmona. TepmonapHsiii mpeoOpa3oBareib JaBICHUS.
Honn3anoHHkIHi mpeoOpa3oBarens aapineHus. [Ipeodpa3oBarens baiispaa-Anbsnepra.
Teuenckanue.

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

HcTopus pa3BuTHs BakyyMHOU TexHUKH. OOJacTU MPUMEHEHUS BAKYYMHON 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 CTEHKH 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. [Ipuanun pabotsl. HuzkotemmneparypHsie reTTepsl. TemmepaTrypa
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aktuBamu. KoncrpykrusHble ucronHenus. [lpeumymectBa u Henocratku. O0mactu
MIPUMEHEHUS.

MarepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Yto Takoe uucio Knyncena
OtBeThI:

Paccka3zaTb cioBamu, W/uiy HanucaTh GopMyy
Bepuslii otBet: OuH U3 KpUTEpPHUEB MO00MS IBHIKEHUS pa3pekEHHBIX ra3oB. OTHOIIEHHE
CpeAHel AIMHBI CBOOOAHOT0 NMpobera K XapakTepHOMY pa3Mepy CUCTEMBI.

2.Yro Takoe cpeqHss UIMHA CBOOOJHOTO Ipobera?
OTtBeTsI:

PacckazaTh crmoBamu, W/Uiay HamucaTh GOpMyIry
Bepubliil oTBeT: OT0 cpeiHEee paccTOsIHUE, KOTOPOE IIPOJIETAET 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.Yt0 TaKkoe npoBOJUMOCTb TPYOOIIpOBOAA
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: ACOpOIMOHHBIE HACOCHI — HACOCHI HCITIOJIB3YIOINE (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 cioBaMu, W/WiIHM 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/uiu HanmucaTh GopMyIry
Bepnsriii otBeT: Dpdext Knyncena (sBnenue teraoBoi 3pdy3un) — sBIIeHHE
MepeTeKaHMsI PU OJJMHAKOBBIX JIABIICHUSX Pa3pEe:KEHHOTO raza 4epes3 Mophl (Maybie
OTBEPCTHS) OT OOJIee HU3KOM K 00JIee BHICOKOM TeMIieparype.

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku evinonnenus 3uanus: O06a BoIpoca paciucaHbl, OTBETHI ITOJIHBIE.

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku ebinonenus 3uanusa: OIUH BOIPOC PACIIMCaH MOJHOCTHIO, BTOPOIH
YaCTHUYHO.

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6vblnoineHus 3Hanus: He pacucan HU OJIMH BOIIPOC,
JIOTIOJIHUTEILHBIE BOMPOCKHI OTBeUeHbI Ha 50%.

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy
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