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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.B./1B.03.02 BakyymHasi TeXHHKA, MATEPUAJIbI U TEXHOJIOTHS

1. Koo u HaumMeHOBaHMe HanpaBneHus nogrotosku/cneymnansbHocTu: 04.03.02 Xumuns,
du3mrka 1 MexaHmka maTepuanos

2. Mpodnnb nogroToBkM/cneymanusauua: matepmanoBegeHme n NHQYCTpuUs HAHOCUCTEM
3. KBanudukaumsa BbinyckHuKa: 6akanasp

4. dopma oby4yeHMA: o4YHas

5. Kachepgpa, oTBevarowan 3a peanmsaumio QUCLUUNNUHLI: Kadeapa matepnanoBegeHns u
WHOYCTPUM HAHOCUCTEM

6. CoctaButenu nporpammbl: CepbumH Oner BuktopoBuy, kaHangaTt ur3nMko-MaTemMaTUYeCKmX
Hayk

7. PekomeHpgoBaHa: Hay4yHO-mMeTOOMYECKNN COBET XMMUYECKOro (hakyrnbTeTa
npotokon Ne 4 ot 25.04.2023

ommemku 0O rpoOsieHUU 8HOCSIMCS 8PYYHYHO)

8. YuebGHbIn roa: 2024-2025 CemecTtp(bl): 3



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Lenb: ssensiemcsi Udy4yeHuUe Hay4YHbIX OCHO8 8aKyyMHOU MeXHUKU, ¢hu3udecKux s8reHul rnpoucxoosauux
8 8aKkyyme, ycmpoticmea u delicmeusi OmKayHbIX, USMepUMersibHbIX U KOMMYMauyUOHHbIX ycmpolcme,
Memodoe pacyemos 051 MPOEKMUPOBAHUST 8aKyyMHOU MEXHUKU.

10. MecTo y4ye6HOM ancuMnnunHbl B cTpykType OOIT:
Bb1. YacTtb, hopmupyemas yyacTHMkamm obpasoBaTesfibHbIX OTHOLLEHWU

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIE C NMSIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUs 06pa3oBaTeribHOM
nporpaMmmbl (KOMNEeTEHLUMSAMA) U MHOUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Kog(bl) WHankaTop(bl) lMnaHupyemble pesynbTaTbl 00y4eHUus
KOMMeTEeHL MM
MK-2 CnocobeH MK-2.1 CnocobeH 3HaThb:
ncnonb3oBaTh 3HaHUS BbIOMpaThb du3nyeckme OCHOBbI COBPEMEHHOWN BaKyyMHOM
0 MeTodax CMHTe3a u MEeTOAbl CUHTE3a | TEXHWKW; MNPUHUMN OEWCTBUSS WU YCTPOMCTBO
CBOWCTBax mMaTepuarnoB OTKayHbIX CcpeacTB W annapaTypbl  Ans
MaTepuanos pasnn4Horo N3MepeHUsi Bakyyma.
pasnuyHoro HasHayeHusi (B | ymeTb:
HasHa4yeHus1, B TOM TOM 4ncne pa3pabaTtbiBaTb BaKyyMHYLO YacTb
yncne HaHoOMaTepuarnoB | cneuunanbHOro HecTaHAapTHOro
HaHoOMaTepuWarnos, ) B COOTBETCTBUM | TEeXHOMormyeckoro obopyaoBaHus, Npou3BoauTb
ONs peLueHns C NOCTaBIEHHOM | pacyeT  rasoBbiX MOTOKOB U OCHOBHbIX
npodeccuoHanbHbIX 3agaven TEXHUYECKNX XapaKTEPUCTUK BaKyyMHbIX CUCTEM
3agav BnageTb:
mMeTogamm pacyeTa n NPOEKTMPOBaHMSA
BaKyyMHOro o6opygoBaHusi.
MK-2.2 CnocobeH 3HaTb:
ncnosnb3oBaTb METOAOMOMI0 3KCcnnyaTaumMm U npuembl paboThbl
3HaHu4 0 C BaKyyMHOW TEeXHUKOW; MeToAdbl pacyeta W
CBOWICTBax NMPOEKTUPOBaHNS  BaKyyMHO-TEXHOMNOMMYECKOro
maTepuanoB ans | obopynoBaHMs 3NEKTPOHHON NMPOMbILLIIEHHOCTH.
peLueHuns yMeTb:
KOHKPETHBbIX KOHCTPyUpOBaHMe U  pacyeT  BaKyyMHOM
npodeccuoHanbH | KOMMYTaLMOHHON " BCMOMOraTerbHOM
bIX 3aga4 annaparypbl.
BnageTb:
mMeTogamm pacyeTa n NPOEKTMPOBaHNS

BaKyyMHOro oGopygoBaHus..

12. O6beM AMcUUNnHbI B 3a4eTHbIX eanHuuax/yac — 5/180

dJopma npome)KyTquoﬁ aTtTecTaummn — 3a4eT C OLLEHKOMN.

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoeMKoCTb
Bua y4eGHol paboThl Bcero To cemecTpam
Ne cemecTpa Ne cemecTpa
2 3
KoHTakTHas pa6ota 100 100
nekuuu 50 50
npakTudeckmne 50 50

nabopaTopHble
KypcoBasi paboTta

B TOM Yucne:

CamocTosaTensHas pabota 80 80




M pomMexXyTo4yHada aTTectauuna

WToro:

180 180

13.1. CopgepxaHue AUCUUNIUHBI

n/n

HanmeHoBaHue
pasgena gucumnniunHbl

CopepxaHue pasgena guCuunIvHbl

Peanunsauus
pasgena
OVCUMMNMNUHBI C
NMOMOLLbIO OHNaWH-
Kypca, QYMK

1. NNlekuun

1.1

OcHoBHble
onpeaeneHns un
NOHATUS BaKyyMHOWN
TEXHUKW.

OcHoBHblE onpeaeneHns U NOHATUS BaKyyMHOWN TEXHUKN.
[MpumeHeHne Bakyyma.

MoHaTue o Bakyyme n aaBneHuun. [laBneHune rasza. 3akoHbl
naeanbHbIX ra3oB. EgnHMLBEI AaBneHus

[MoHaTHe o npoLecce OTKaYKM BaKyyMHOMN CUCTEMBI.
BbicTpoTa oTkadkm o6bekTa. bbiCcTpoTa oTKauMBatoLero
[encTBms Hacoca

MoTok rasa. OCHOBHOE ypaBHEHME BaKyyMHOW TEXHMKM

https://edu.vsu.ru/u
ser/view.php?id=71
114&course=7025

1.2

MeToabl n
obopyaoBaHue ans
nonyyeHnsi Bakyyma

Knaccudukaumsi BakyyMHbIX HAaCOCOB.

OcHoBHble napameTpbl HacocoB. O6beMHasa oTKauka.
MpenensHoe gaBneHne 06 bEMHON OTKAYKU

MexaHn4yeckne Hacochl. Bpau.l,aTeanble MachnaHble
HaCOCHhlI. nﬂaCTMHHaTOpOTOprIe HaCOCbl.

MexaHn4yeckne Hacochl. Bpau.l,aTeanble MachnaHble
HaCOCbI.nﬂaCTVIH‘-IaTOCTaTOPHbIe HaCOCbl

30n0THMKOBbIE (NNYHXEPHbIE) HACOCHI.

MpuHUMN rasobannacTa.

Macno gns BpallaTesibHbIX HACOCOB.

OcHoBHble NapamMeTpbl HacocoB. beicTpoTa gencTeus.
MeToa nocTtosiHHOro o6bema. YCTponcTeo Ans
onpegeneHns ObICTPOTbI AENCTBUS Hacoca. MeTog
NOCTOSIHHOIO AaBI1EHUS.

MHoronnacTuHyaTble HacoChl.

MonekynspHasa oTkayka. BHyTpeHHee TpeHuve rasa

MonekynsipHble Hacochl. [MapocTpyHble Hacochl

OnddysnoHHble Hacockl. CBoncTBa pabounx XuakocTen
ANPPY3NOHHBIX HACOCOB.

MapameTpbl NApoCTpyMHbIX HacocoB. OnpegeneHne
CKOPOCTU OTKAYKM NapOCTPYNHbIX HACOCOB.

MNoHHBbIE HacoChblI.

Hacochl, ncnonb3yowme uankoxmmmyeckoe cesidbiBaHne
rasos.

[NornolieHne n BbligeneHne rasos TBepAbiMU TeNnaMun.

dakTopkl, CNOCOBCTBYOLLME NOMMOLLEHNIO ra30B TBEPALIM
Tenowm. NornoweHne razoe matepuanamu.
Ob6esraxmBaHune

Hacocbl, pa60Tarou_u/|e Ha (bl/|3MKOXI/IMI/ILIeCK0M
CBA3bIBAHNN ra30B. |/|OHHOCOp6LI,I/|OHHbIl71 HacocC.

Marn nTopaspagHble HacocChl.

ACOPOLIMOHHBIE HACOCHI.

KpuoreHHble Hacocbl (KOHOEHCALMOHHbIE).

Typ6omonekynsipHble Hacochl.

https://edu.vsu.ru/u
ser/view.php?id=71
114&course=7025

1.3

MeToabl 1 npnGopbl
ANs U3MepeHnst
[aBreHus B
BaKyyMHBbIX cucTemax

Mpubopbl 4ns naMepeHns NOSIHOIO AaBreHus
paspexeHHoro rasa (MaHomeTpsbl). JedopmaunoHHble
MaHOMETPbI.

Mpubopbl 4ns n3aMepeHUs NOMHOro AaBneHus
pa3pexeHHoro rasa (MaHomeTpbl). MeMGpaHHble
MaHOMETPbI.

Tennosble MaHOMETPLI. TennonpoBogHOCTL rasa

MaHOMEeTpbI CONPOTUBIIEHNS.

TepmonapHble MaHOMETPbI.

3J'IEKTpOHHbIe NOHN3aLUMOHHbIE MAHOMETPbI.

https://edu.vsu.ru/u
ser/view.php?id=71
114&course=7025




MarHuTHble anekTpopaspsigHble MaHOMETPbI

KoHTponb coctaBa octatoyHon atmocdepsl. Macc-
CMEKTPOMETPbI

1.4 TeuunckaHue. Mpouecc | TeveuckaHne. MeTogbl TEYEUCKAHUS https://edu.vsu.ru/u
oTka4ykn. Metoapl OTKayHble BaKkyyMHble cucTemsbl. [Npouecc oTKavku. ser/view.php?id=71
ynydweHnsa Bakyyma JNoByLLKM 114&course=7025

2. [lpakmu4eckue 3aHamMus

2.1 MpoekTbi pacyeT PacueT BakyyMHbIX cucTeM. IMOeKTHbIN pacyeT. https://edu.vsu.ru/u
BaKYYMHbIX CUCTEM ser/view.php?id=71

114&course=7025

2.2 [MoBepoyHbIN pacyeT PacueTt BakyymHbIX cucteM. [oBepoyHbin pacyeT. Pacuet | https://edu.vsu.ru/u

BblCOKOBaKyyMHbIX

CYMMapHOro noToka ra3os.

cucremMm

PacueTt BakyyMHbIX cucteM. [loBepoyHbin pacyeT. Pacuet
NPOBOAMMOCTU BbICOKOBAKYYMHOW CUCTEMBI.

PacueTt BakyyMHbIX cucteM. [loBepoyHbin pacyeT. Pacuet
aphekTBHON BBLICTPOTLI OTKAYKM U OaBneHus B paboyen
Kamepe.

PacueT BakyymHbIx cuctem. [loBepoyHbin pacyeT. Pacuet
BPEMEHW Npe[BapUTENbHOM OTKaYKM.

ser/view.php?id=71
114&course=7025

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HaumeHoBaHue Tembl Bunbi 3ansTin (1acos)
n/n (pasnena) ACLMNMVHBI Nekymm | PAKTUNEC | oo natophble [~2MOCTORTEN| B0y
Kne bHas paboTa

1 OCHOGHbIGV onpedernieHus u MoHAMuUs 4 20 24
8aKyyMHOU MEeXHUKU.

2 Memodk! u obopydosaHue 0Orns 10 20 30
rofly4eHuUs1 8aKyyma

3 Memodk! u npubopsi 05t usmepeHus 10 10 20
OaesrieHusi 8 8aKyyMHbIX cucmemax

4 TeduckaHue. lNpoyecc omkayku. 6 10 16
MemoOb! ynyyweHus 8akyyma

5 lMpoekmelli pacyem 8aKyyMHbIX 10 20 10 40
cucmem

6 lMosepoyHsbIli pacdem 10 30 10 50
8bICOKOBaKYYMHbIX CUCMEM

UToro: 50 50 80 180

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmnXCcA No OCBOEHUIO AUCLUMNIIUHDI
[ns ycnewHoro ocBoeHUst AUCUMNIANHBI, HEOBX0aUMO

15. lNepeyeHb OCHOBHOW WU [OOMOJIHUTENILHOW nUTepaTypbl,

n3y4yeHme OCHOBHbIX U OOMNOJTHUTENbHbIX NUTEPATYPHbIX NCTOYHUKOB;

Pabota ¢ QYMK https://edu.vsu.ruluser/view.php?id=71114&course=7025

HeoO6XxoauMbIX AN OCBOEHUA OUCLNIINHDI

a) OCHOBHas nutepartypa:

pecypcoB MHTEpHeT,

Ne n/n MNcToYHMK
OawmaH, C. HaydHble ocHOBbI BakyymHoW TexHukn / C. [awmaH ; MNep. ¢ aHrn. nog pea. M.A. MeHbLuukoBa
1 — M. : Mup, 1964 .— 715 c.
PosaHoB J1.H. BakyymMHasi TexHuka : Y4eBHuK Ansi cTyA.By30B,00y4atomxcs no cnew."dneTpoHHoe
2 mawumHocTpoenue” / J1. H. Po3aHoB .— 2-e n3g.nepepab.u gon. — M. : Beicw.wk., 1990 .— 319 ¢

0) oononHUTEeNbHaa nuTeparypa:

| Nen/n |

NcTouHnk




3. Kopones, B. U.. OcHoBbl BakyymHow TexHuku / B. W. Kopones .— 5-e n3g., nepepab. — M. ; J1. : QHeprus,
1964

4. "powwkoBckmin, A. TexHuka Bbicokoro Bakyyma / fA. I'powkoBckun ; MNep. ¢ non. B.J1. Bynata n 3.J1. bynarta;
¢ npwn. 3.M. Pewnxpygens u I'.B. CmupHuukon .— M. : Mup, 1975 .— 622 ¢

5. KyudepeHko E. T. CnpaBo4HUK N0 hr3NYECKMM OCHOBaM BaKyyMHoW TexHuku / E. T. KyyepeHko .— Kues :
Buwa wkona : M3a-so npu Kues. yH-Te, 1981 .— 263 c.

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouLmnansHble pecypcbl UHTEPHET)*:

Ne n/n Pecypc

http://www.elibrary.ru — Hay4yHas anekTtpoHHass ©ubnunoteka eLIBRARY.RU - kpynHenwwumn
POCCUNCKMIA  MHDOPMALUUWOHHBIA nopTan B 06racTM Hayku, TEexXHONoruu, MeauuuHbl U
obpasoBaHus, cogepxawmn pedepatbl U MOMHbIE TEKCTbl 6onee 12 MNH. Hay4YHbIX cTaten u

L nybnukauun. Ha nnatdopme eLIBRARY.RU poctynHbl anekTtpoHHble Bepcum 6onee 1400
POCCUNCKMX HaYYHO-TEXHUYECKUX XKYypHanoB, B TOM yucne 6onee 500 XypHanoB B OTKPbITOM
gocryne.

> Chemnet - odmumanbHoe 3MeKTPOHHOe u3gaHune Xumuyeckoro dakynbteta MIY B Internet,

" | http://www.chem.msu.ru/rus/
3 Ob6pa3soBatenbHbii pecypc no mMaTepuanoBeaeHuto -

http://www.materialscience.ru/lectures.htm
* BHavane ykasbiBaoTcd OBC, ¢ koTopbiMn umetoTcsi goroBopa Yy BIY, 3arem OTKpbiTble 3MEKTPOHHO-
obpasoBaTeribHble pecypchl

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevyeHns AN CaMOCTOATENIbHOW paboTbl

Ne n/n McToYHMK
Monos.A. H. BakyymHasa TexHuka : [y4ebHOe nocobve Ona CTydeHTOB YYPEXAEHUA BbICLUEro
1 o6pasoBaHus Mo TexH. cneumnansHocTam] / A.H. Nonos .— Mocksa ; MuHck : UH®PA-M : Hosoe
3HaHue, 2012 .— 165 ¢

17. OOpasoBaTesfibHbleé TEXHOJNIONMKU, MUCNONb3yeMble NpU peanusauum Yy4ebHoOWM
AUCLUMNNUHBLI, BKMOYasA [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHonorum (OOT),
3neKkTpoHHoe oby4yeHue (30), cmewaHHoOe 06y4eHue):

lMpoBeneHne Tekyllen aTTecTtauMm M CaMOCTOATENbHOM paboTbl NO OTAENbHbIM pasgenam AUCUUNIUHBL.  °
Pabota ¢ QYMK https://edu.vsu.ru/user/view.php?id=71114&course=7025

18. MaTtepnanbHoO-TeXHU4YECKoe obecneyeHne AUCUUNIIUHLI:

MyNbTUMEAMNHBIA NPOEKTOP , 3KpaH, HOyTOyK, ANM@Y3NOHHBIN BaKyyMHbIA HacOC, MNacTUHYaTO-POTOPHbLIV
BaKyyMHbI HAacocC, cnvparnbHbli 6e3MacnsHbIi HAcoC, BaKyyMMeETPbl, BaKyyMHas yCTaHOBKa

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEen 1 NPOMEXYTOYHOWN aTTecTaumumn

MopsaoK OLeHKM OCBOEHMSA obyvaloLmnMmncs y4ebHoro MaTepuana onpeaenseTcs
coaepXaHueM crieayoLmnx pasaenos AUCLUUNNUHBIL:

HavnmeHoBaHue WHamnkaTtop(bl)
I_Il\;gn pasgena ancuunnuHebl Konar;'((a;;aH JOCTMXEHNSs OueHouHble cpeacTaa
(moayns) 4 KOMMNeTeHUUn
! Sg:;;ﬁis:ffnfsgs e TK-2 IK-2.1 YCTHBI onpoc
MEeXHUKU. TK-2.2
2 | Memodsru TK-2 TK-2.1 ]
obopydosaHue 0ns [K-2.2 YCTHbIN onpoc
rosny4YeHusi eakyyma '
3 MemodsI u npubopsl I1K-2 IK-2.1 5
On1s usMepeHust MK-2.2 YCTHbIN onpoc



http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
http://www.materialscience.ru/lectures.htm

HanmeHoBaHue WHankaTop(bl)
rll\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mopgyns) 4 KOMNeTeHummn
O0aerieHusi 8 8aKyyMHbIX
cucmemax
4 Te4duckaHue. lNpouecc TIK-2 [IK-2.1 )
omkayku. Memodsbi [IK-2.2 YCTHbIN onpoc
yyqWweHus eakyyma )
5 lpoekmpbili pacdem [IK-2 IK-2.1 .
8aKyyMHbIX cuCmeM [K-2.2 YCTHbI OMpoc
6
[MpomexyToyHasa atTecTaums Komnnekt KM
dopma KOHTPONs — 3a4eT C OLIEHKOM

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl oLueHUBaHUs

20.2 NMpomexyTo4yHasa aTrectaumsa
I'IpomemyTquaﬂ aTtrecTtauma no amcunniimHe ocyulecTendaeTca C NOMOLLbIO creyrwmnXx oueHOYHbIX

CPEeACTB:

1) OcCHOBHbIe onpeaeneHns U NOHATUSA BaKyyMHOWN TeXHUKWU. [puMeHeHne Bakyyma.
2) lMoHaTne o Bakyyme w pAasrneHun. [aBneHve rasa. 3akoHbl uaeanbHbIX
razoB.EguHuubl gaBneHuns

3) lMoHATMe O npouecce OTKaykM BaKyyMHOW cuCTeMbl. BbicTpoTa oTkaykm obbekTa.
BbicTpoTa oTkaunBatoLero AencTBusa Hacoca

4) MoTok raza. OCHOBHOE ypaBHeHNe BaKyyMHOWN TEXHWUKM

5) Knaccudgukauunsa BakyyMHbIX HACOCOB.

6) OcHoBHble napameTpbl HacocoB. O6bemMHas oTkadyka. [pepenbHoe paBreHue
06BbEMHON OTKaYKM

7 MexaHn4eckune Hacochl. BpawartenbHble MacnsHble Hacochbl.
MnacTMHYaTopOTOPHbBIE HACOCHI.

8) MexaHuyeckne Hacochbl. BpawaTenbHble MacrnsiHble
Hacocsbl.[TnacTMHYaTocTaTOpHbIE HACOChI

9) 30Mn0THUKOBbIE (NNYHXXEPHbIE) HACOCBbI.

10) MpuHumn rasobannacra.

11) Macno ans spaiiartesnbHbIX HACOCOB.

12) OcHoBHble napameTpbl HacocoB. bbicTpoTa pgenctBua. MeTog MNOCTOSIHHOMO

obbema. YCTponNCTBO Ans onpedeneHust 6biCTpoThbl AeNCcTBUSA Hacoca. MeToa NOCTOSAHHOMO
JaBneHns.

13) MHoronnactuH4aTble Hacochl.

14) MonekynsipHasa oTkavka. BHyTpeHHee TpeHue rasa

15) MonekynsipHble Hacochkl. [TapocTpyiiHble Hacochl

16) AnddysnoHHble Hacocbl. ConctBa paboumx xugkocten  OUdPY3MOHHbIX
HacoCoB.

17) MapameTpbl NapoCTpyWHbIX HacocoB. OnpegeneHne  CKOPOCTM  OTKa4ku
NapoCTPYMHbLIX HACOCOB.

18) MoHHbIe Hacocsl.

19) Hacocbl, ncnornb3ayoLme PU3NKoOXMMUYeCKoe CBs3biIBaHNE rasos.

20) MMornoweHne n BblgeneHne ra3oB TBepAbIMU TENAMM.

21) dakTopbl, CNOCOGCTBYIOLMNE MOrMOLWEHUIO ra3oB TBepAbiM Tenom. [lornoiieHne

rasoB maTepuanamu. ObesraxxmeaHune



22) Hacochil, paboTalowme Ha  PUIMKOXMMUYECKOM  CBSI3blBAHWUK rasos.
MOHHOCOPOBUMOHHBIN HacoC.

23) MarHutopaspsiaHble Hacochl.

24) ApcopbUNOHHbBIE HACOCHI.

25) KpuoreHHble Hacochl (KOHAEHCALMOHHbIE).

26) TypbomonekynsapHbie HacocChbl.

27) Mpnbopbl Ons U3MepeHMs MOSHOro LaBrieHUs1 pa3peXeHHoro rasa (MaHoOMeTpbl).
[edopmaunoHHbIE MaHOMETPbI.

28) MpnGopbl 4Ns N3MepeHnsa NOSIHOrO AaBfeHUs pas3peXeHHOro rasa (MaHoOMeTpbl).
MembGpaHHble MaHOMETPbI.

29) TennoBble MaHOMETpPbI. TennonpoBogHOCTL rasa

30) MaHomeTpbl conpoTUBEHUS.

31) TepmonapHble MaHOMETpbI.

32) OnEeKTPOHHbIE NOHN3ALNOHHBIE MAHOMETPbI.

33) MarHuTHble anekTpopaspsiAHble MaHOMETpbI

34) KoHTponb coctaBa octaTouHOM atmocdepbl. Macc-cnektpomeTpbl

35) TeyeunckaHne. Metoabl TedenckaHmna

36) OTKauyHble BaKkyyMHble cucTemsbl. [pouecc oTKauku.

37) JloByLuKM.

38) Pac4eT BakyyMHbIX cucTeM. INMOEKTHbIN pacyer.

39) Pac4yeT BakyyMHbIX cuctem. [MoBepoyHbIn pacyeT. PacyeT cyMMapHOro noToka

rasos. MNpumep pacyeTa.

40) Pacyetr BakyyMHbIX cuctem. [loBepoyHbIN pacyer.

BbICOKOBaKyyMHOW cucTeMsl. [Npumep pacyeTa.

Pacuert npoBOANMOCTH

41) PacyeT BakyyMHbIX cucTeM. [loBepouHbli pacyeT. Pacdetr addekTnBHOM
ObICTPOTLI OTKaYKM M faBneHust B paboyen kamepe. Npumep pacyeTa.
42) Pacyer BakyyMHbIXx cucteM. [loBepoyHbii pacdyeT. PacyeT BpemMeHu

npeaBapuTenibHoOM oTKayku. Nprumep pacdeTa.

MepeyeHb NpakTUYeCKUX 3agaHumn
1) PacyeT BakyyMHbIX cucTeM. [MOeKTHbIN pacyeT.

2) PacueT BakyyMHbIX cucTeM. [loBepoyHbln pacyeT. PacyeT cymMmapHOro noTtoka rasos.

Mpumep pacyeTta.
3) Pacyer BaKyyMHbIX cuctem. [loBepOYHbIV
BbICOKOBaKyyMHOW cucTeMbl. [pumep pacyeTta.

4) Pac4deT BakyyMHbIX cucTeM. [MoBepo4yHbI pacyeT. PacyeT adhdeKkTMBHOM BbICTPOTHI

pacyet. Pacuer

OTKa4kM 1 gaBreHusi B paboyen kamepe. MNpumep pacyeTa.

5) PacyeTt BakyymHbIX cucteM. [loBepoyHbin pacyeT. PacyeT BpemeHu npeaBaputenbHON

oTkauku. MNpumep pacyeTa.
OnuncaHve TexHoNornM nNpoBeaeHus.

Mocne nony4vyeHua CTyaeHTom 6uneta KMM n 6naHka nucta oTBeTa, CaMOCTOATESNbHO BbINOJTHAOTCSA

3apgaHua KMM B nucbmeHHon chopme. Bpemsa nogrotoBkn 40 MUHYT.

TpeboBaHWsi K BbIMNONHEHUIO 3a4aHWM, LKanbl U KPUTEPUWN OLEHMBAHUS. [na oueHvBaHus
pe3ynbTaToB 06YYEHNs Ha 3a4eTe C OLIEHKOWM MCrosb3yeTcs 4-6annbHas LWKana: «OTANYHO», «XOPOLLO»,

«yaoBNeTBOPUTESIbHO», «HEYyOBJIETBOPUTEITBHO».

CooTHoLLEHME NOKasaTenen, Kputepues 1 WKanbl oleHnBaHUA pe3ynbTaToB O6yqul/Iﬂ.

YpoBeHb
Kputepun oueHmBaHNs kKoMneTeHuni cpopmumposaH Llkana oueHok
HOCTH
KOMMNEeTeHLUNN

OO0yyaronuiics B TOJIHOM Mepe BiIafeeT MOHATHIHBIM amnmapaToM JaHHOW | [1OBbILIEHHbIN OTnnyHo
o0acTl HayKH, CIIOCOOEH HMILIIOCTPHPOBATH OTBET NpHUMEpaMu, (paKTaMwu, YpOBEHb
NPUMEHSTh TEOPETHYCCKUE 3HAHUS JJI PCIICHHS NPAKTUYCCKHAX 33134y B
00J1acTH BaKYyMHOW TEXHUKH.

npoBoANMOCTHU




OOyuarommiicss BiajgeeT MOHATHHHBIM ammapaTtoM TaHHOM 00acTH HayKd basoBbIn XopoLuo
(TEOpEeTHYECKUMH OCHOBAMH IMCLHUIUIMHBI), JOMYCKAET OTACIBHBIC OIIHOKH YPOBEHb

TPH PENICHUH TIPAKTHIECKHX 33/1a4 B 00JIACTH BAKYYMHOMN TEXHHUKH.

OO6yuJaromniuiicsi BIaeeT YaCTUIHO TEOPETHUECKIMH OCHOBAMH JVCIIU-TUINHEI, MoporoBbIn YaosneTsopu-
(parmMeHTapHO CMOCOOEH PENIOTh MNpPaKTUYEeCKHe 3afadyd B 00JacTH YPOBEHb TEenbHO
BaKyyMHOU TEXHUKHU.

OOyyaronuiicss JEMOHCTPUPYET OTPHIBOYHBIE, (parMeHTapHbIe 3HA-HUS, - HeynosneTtsopu-
JIONYCKAeT rpyObie OMUOKH. TENbHO

20.3 ®doHO OUEHOYHbIX cpeacTB C(HPOPMMPOBAHHOCTM KOMMNETEHUMU CTYOEHTOB,
pekomeHAyeMbIA ANA NpoBeAeHUA ANarHoCTUYecKMx padoT

|_|K-2_ CnocobeH 1ncnonb3oBaTth 3HaHMA O MeTO4AX CMHTE3a U CBOMCTBAX mMmaTtepuanoB pasfinyHoro
Ha3Ha4yeHud, B TOM 4Yncliie HaHoMaTepuanos, OnAa peweHna I'IpO(*)eCCVIOHaﬂbeIX 3agav

MepeyeHb 3aaaHui ANS OLEHKN C(pOPMUPOBAHHOCTU KOMNETEHLMN:

1. [pynnbl METOAOB HAHOTEXHOMOIMIA, B KOTOPbIX aTOMbI, MOJEKYIIbI U aXe OTAENbHble
HaHOYaCTULbl UCMONb3YIOTCS B KAYECTBE CTPOUTENbHbBIX BITOKOB, M3 KOTOPbIX CO3[4A0TCS CIIOXHbIE
HaHOCTPYKTYpPbl, HA3bIBaOTCS
2. pynnbl METOAOB HAHOTEXHONOMIA, OCHOBAHHbIE KaK Ha yaaneHuu unu gpobrneHmmn o6 bEMHOro
maTepuana, Tak U Ha MMHMAaTIPU3aLMN MaKPOCKOMUYECKON TEXHOMOrUM U3rOTOBNEHUS,
NPVBOASALLEN K NMOMYYEHUIO HYXXHOW CTPYKTYPbI C 3a4aHHbIMU CBOMCTBaMU, Ha3blBalOTCA

3. MeTog nccnegoBaHusi, B OCHOBE KOTOPOTO NEXUT UccnegoBaHne 60KOBbIX OTKIOHEHUN
KaHTUneeepa aTOMHO-CUNOBOr0 MUKpocKona (Bn3yanusaumsa Bapaunin NOBEPXHOCTHOIO TPEHMS),
Ha3bIBaeTCA MUKPOCKONMEN

4. MeTog nccnenoBaHusi, B OCHOBE KOTOPOrO JNIEXMUT UCCNeaoBaHMeE foKanbHbIX 3apsaoBbiX
OOMEHOB Ha NOBEPXHOCTM 00Opas3La, Ha3biBaeTCs MUKPOCKOMMEN

5. Mepeuncnute meTogbl UCCnegoBaHus, NO3BONAOLME MONYYMTb N300paKeEHNE OOHOCTEHHbIX
yrnepoaHbiX HAHOTPYOOK C aTOMapHbIM paspeLLeHneM:

6. Kakne gedekTbl OTHOCATCH K TOYEYHbIM?

a) NUHEeKrHbIe, BaKaHCUK, NPUMECHbIE aTOMbI;

0) BakaHCUKN, MeXa0y3€enbHbIE€ aTOMbl, MPUMECHbIE aTOMbI;

B) Mexd)asHble rpaHunLbl, BakaHCUK, rpaHunLbl 3epeH;

) BakaHCUN, MEXA0Yy3efbHble aTOMbl, MOBEPXHOCTHbIE aTOMBbI.

7. K kakoMy TUny aeekToB OTHOCATCA ANCNOKaLNN:

a) TOYeYHblE;

0) NuHeNnHbIe;

B) ABYXMEpPHbIE;

) TPEXMEpPHbIE.

8. Kakne aeekTbl BO BCEX TPEX UBMEPEHNAX UMEIOT pa3Mepbl, CPaBHUMbIE C MEXATOMHbIM
pacCcTOSHNEM:

a) TOYEUHbIE;

6) NMHenHble;

B) ABYXMEPHbIE;

r) TPEXMEpHbIE.

9. YT0 Takoe gedeKT KpUCTanIMyeckon CTpyKTypbl?

HEeCOOTBETCTBME NapaMeTpoB PELLETKN KPUCTasnsos;

Opak, BO3HUKaOLWMA Npy NPON3BOACTBE U3Lenns;

OTKITOHEHME OT NEPUOANYHOCTMN PaCnonOXeHNs aTOMOB;

OTKITOHEHME NnapamMeTpa peLLeTKM KpucTanna.

0. edekt no ®peHkento — aTo:

a) NapHbIA AedekT, COCTOSALLNA N3 BaKaHCUN U MeXO0Y3eSIbHOro aToma;

6) BakaHcus, HaxoadLwascs B obbeme KpucTanna;

B) NapHbIN 4edeKT, COCTOALLMI U3 BAKAHCUM U NMPUMECHOTO aToOMa;

r) aToM, HaXO4ALLMNCA HA MOBEPXHOCTH.

a
6
B
r
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11. Kak Ha3bIBaeTCa ABMNeHne ynpoYHeHNa Matepuana nog 4encTBnueM nriactnyeckon
aedopmaunn?

a) TekcTypa. 6) YnyuyweHune. B) [lecbopmaumoHHoe ynpoyHeHue. r) MNonuroHnsaums.

12. YT0 Takoe pekpucTannusauyua? 3To rpynna aBneHnn, NPoNcXogaLmnx npy Harpese
AedopMMpOBaHHOIo MeTansa n oxBaTbiBalOLLKX ...

a) npouecchl obpaszoBaHnda cyb3epeH ¢ ManoyrioBbiMn rpaHNLaMN, BO3HUKAKOLWLMMWN NPK
CKOMBbXEHUN N NePENON3aHnn AUCIIOKaLMNA.

0) BCE MBMEHEHNSA KPUCTANMNYECKOro CTPOEHUS N CBA3AHHbIX C HUM CBOWCTB.

B) NPOLIECChI 3apOXAEHNSA U POCTa HOBbIX 3€PEH C MEHBLUNM KONMYECTBOM LEe(EKTOB CTPOEHMS.
) MIBMEHEHUS TOHKOWN CTPYKTYPbI (FrMaBHbIM 06pa3oM yMEHbLUEHNE KONMMYECTBa TOYEYHbIX
aedekToB).

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:
[nsa oueHnBaHMA BbINOMHEHMA 3a4aHUIN Ucnonb3yeTca 6annbHas Wwkana:
1) 3aKkpbITble 3a4aHua (TECTOBbIE, CpeaHUNN YPOBEHb CIOXHOCTU):

o 1 6ann — ykasaH BEpPHbIN OTBET,;

o 0 6annoB — yka3aH HEBEPHbI OTBET (MOMHOCTBLIO UM YAaCTUYHO HEBEPHbIN).
2) OTKpbITblE 3a4aHNs (TECTOBbIE, NOBLILLIEHHbLIV YPOBEHb CIOXXHOCTU):

. 2 6anna — ykasaH BepHbI OTBET,;

o 0 6annoB — ykasaH HEBEPHbIN OTBET (MOSHOCTBLIO UM YAaCTUYHO HEBEPHBIN).

3) oTKpbIThIE 3agaHUG (MUHU-KENCHI, CPEOHUN YPOBEHb CIOXHOCTU):

o 5 6annoB — 3agaHue BbINOSTHEHO BEpPHO (I'IOJ'Iy‘-IeH npanmbelﬁ oTBeT, 060CHOBaH

(aprymeHTMpoBaH) xo4, BbINOSIHEHMS (NPU HEOBXOAMMOCTW));

) 2 Ganna — BbINOMHEHME 3afaHuUsi COAEPXKUT He3HauuUTesbHble OWNOKK, HO NpuBeaeH
NpaBWibHbIN  XO4 PacCCYyXOEHUW, WNU  MNOoNydeH BepHbIi OTBET, HO OTCyTCTBYeT
oboCHOBaHME xoda €ro BbIMNOSIHEHUS (eCcnu OHO 6bINo HeobxoauMbIM), MW 3adaHue
BbIMOSIHEHO HE MOMIHOCTbIO, HO MOMNYyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaThl,
oTpa)arLllne NpaBUNbHOCTb XOA4a BbIMNOSIHEHWUS 3adaHus, UNK, B Criydyae ecnu 3agaHue

COCTOWUT U3 HECKONbKNX NoA3adaHuni, BEpPHO BbIMNMOJIHEHO 50% Takux nog3agaHun;

. O 6GannoB — 3afjaHMe He BbIMNOMIHEHO WMW  BLIMOMIHEHO HeBEpHO (Mony4eH

HenpaBUITbHbIN OTBET, XOA BbIMNOSHEHUSA OLWINBOYEH U coaepXuT rpybbie owmnbKn).

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHUIO NpU MNpoBeAeHUn
ANarHoOCTUYECKNX pPaboT C Lenblo OLEHKM OCTaTOYHbIX pe3yribTaTOB OCBOEHUS JaHHOW

ANCLUNIINHBI (3HAHUW, YMEHUI, HaBbIKOB).



