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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Henbto u3ydyeHUs] OUCHUILUIMHBI sBIseTCS (GopMHpoBaHUE 0a30BbIX 3HAHUN B 00JacCTH
BaKyyMHOW TEXHHUKHU, CIIOCOOOB IMOJYYECHUS U HU3MEPEHHS BBICOKOTO BaKyyMma, OCOOEHHOCTEH
IIPUMEHEHUs] BAKYYMHOM TE€XHUKH JUIsl IPOU3BOJCTBA U3ACIUA MUKPOIIEKTPOHUKHU.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue TeOpeTUYECKUX OCHOB BAKYYMHOM TEXHUKH.
2. W3ydeHune ciocoOOB MOMYyUYCHHs M M3MEPEHUS BaKyyMa.
3. M3yueHune TeXHOJOTUYECKOTO BAKYyMHOTO 000PYJOBAHHUS.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.
Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummmunel: 51.B.02.20.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[TIK-2. 'oTOoB IpoBOAUTH
HKCIIEPUMEHTAJIbHbIE
UCCJIETOBaHUS 110
CUHTE3Yy U aHAJIU3Y
MaTepuasoB U
KOMIIOHEHTOB HaHO- 1
MHKPOCUCTEMHOMN
TEXHUKHU

[1IK-2.1. 3HaeT MeTOAEI
CHHTE3a HAHOMATEpPHaJIOB U
KOMIIOHEHTOB

3HaeT MeTOo/Ibl CHHTE3a HAaHOMATEPUAJIOB U
KOMIIOHEHTOB, peal3yeMble C
HCIOJIb30BaHUEM BaKyyMHOI'0 000pYyA0BaHUs

[1K-2.2. Ymeer BbIOpaTh U
IPUMEHHUTh METOJ aHAJIN3a
MaTepHaoB U KOMIIOHEHTOB
MHUKPOU HAHOCHCTEMHOI
TEeXHUKU

YmMmeer BLIGI/IpaTL U MPUMCHATH METO/bI
dAHaJIN3a MaTCpuajioB 1 KOMIIOHECHTOB MUKPO-
1 HAHOCHUCTEMHOM TCXHUKH, pCAIN3YCMBIC C
HCIOJIb30BAHUEM BAKYYMHOTI'O O6OPYI[OB8.HI/I$I

I1K-2.3. BnageeT oCHOBHBIMH
METOAUKAMH ITIOCTAHOBKHU U
MIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIIeIOBAHUM

BHaI[eeT OCHOBHBIMH MECTOJUKaAMU
MMOCTAHOBKHU U IMPOBCACHUA
SKCIICPUMCHTAJIbHBIX HCCJ’IC[[OBaHPIfI,
pean3yeMbIX C UCIOIb30BAHUEM BaKyyMHOTO
000pyIOBaHUS
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[1IK-4. T'oToB K
MIPUMEHEHUIO
COBPEMEHHBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB U
TEXHOJIOTMYECKOI0
000py10BaHMs HA
ATanax pa3padoTKu u
MPOU3BOJICTBA U3AECITUIN
MHUKPO- U
HAHORJIEKTPOHUKH,
TBEPAOTEIIBLHOMN
AJIIEKTPOHUKHU U
MHKPOCUCTEMHOMN
TEXHUKH

[1K-4.1. 3naet ocHOBHOE
TEXHOJIOIMYECKOe
00opyI0BaHuE ISt
MPOU3BOJICTBA U3AECITUI
MHUKPO-, HAHO- U
TBEPAOTEIILHON AIEKTPOHUKHU

3HaeT OCHOBHBIE COCTABJIAIOLINE BAKYYMHOI'O
TEXHOJIOTUYECKOr0 000py10BaHUs 11
IIPOU3BOJCTBA U3JIEJIUN MUKPO-, HAHO- U
TBEPAOTEIBHON AIIEKTPOHUKHU

I[IK-4.2. YMmeer
000CHOBBIBATH BHIOOD
TEXHOJIOTHYECKOT0 TpoIecca
1 000pyTIOBaHUS JIJISl €TO
peanu3anuu

YMeeT 000CHOBBIBATH BHIOOP BAKyYMHOTO
000pyTIOBaHUS ISl pealin3alui
TEXHOJIOTUIECKUX MPOIECCOB MPOU3BOICTBA
U3JICNTUI MUKPO- ¥ HAHORJIEKTPOHUKH,
TBEPJIOTEIHHOMN JIEKTPOHUKH U
MHUKPOCUCTEMHOU TEXHUKHU

I1K-4.3. Bnaneetr HaBBIKaMU
MPAKTUYECKON pabOTHI Ha
TEXHOJIOTHYCCKOM
00opyaoBaHUU

Brnaneet HaBbIKaMu HpaKTI/I‘{eCKOﬁ pa60TBI Ha
BaAKYYMHOM TCXHOJIOT'HYCCKOM O60pyI[OBaHI/II/I

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero |CemecTpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB |4 cemecTp
KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 23 23
[ToaroToBka K KOHTPOJIBHOM paboTe 6 6
BrlinonHeHne NpakTHYeCKOTo 3a/1aHus 8 8
[ToaroroBka Kk TECTUPOBAHUIO 7 7
BrinosiHeHME MHAMBUAYATBHOTO 3a1aHUS 4 4
[ToaroroBka k mabopaTopHoit paboTe, HAaMKCaHUE OTYETa 8 8
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0wmas TpygroeMkocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B

tabnure 5.1.
Tabnuia 5.1 — Pa3genst (TeMbl) AUCHUIIINHBL U BUIBI YYEOHOH 1eATeIbHOCTH
Jlek. Bcero vacos
HazBanus pasnesnoB (Tem) sam [Tpak. | JIa6. | Cam. (6e3 dopmMupyemsbie
TUCLAIUINHBI ” | 3aH., 4 | pab. |pab., q KOMIIETEHIINHU
q AK3aMeHa)
4 cemecTp
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1 BBenenue 2 - - 4 6 TIK-4
2 CrtocoObI OTyYEeHHS BEICOKOTO 6 10 8 20 44 [1K-2, TTIK-4
BaKyyma
3 Bbi0op BakyyMHBIX HACOCOB 2 4 - 11 17 [1IK-2, TIK-4
4 MeTo1bl U3MEpEHUs JaBICHUS 2 - - 4 6 IIK-2, IIK-4
ra3os
5 IlpakTrueckue peKOMEHIalHH 110 2 - 4 6 12 TIK-2, IIK-4
BBIOOPY BaKyyMHOTO 000pPYIOBaHUS
6 BakyyMHbIE METO/IbI 1Oy YEHHUSI 2 2 4 8 16 [1IK-2, TIK-4
HaHOCJIOEB
7 NoHHO-NI1a3MEHHBIC METO I 2 2 - 3 7 IIK-2, TIK-4
MOJIyYEHUSI HAHOCJIOEB

Uroro 3a cemectp| 18 18 16 56 108

Uroro| 18 18 16 56 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. MO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs
Hazpanus pa3nenos (tem) Copep:xanue pa3aenoB (TeM) dopMupyembie
JUCLUTUTMHBI JUCLUIUIAHBI (B T.4. TIO JIEKLIUSAM) (AeKuHOHHbIC KOMIIETEHIH
3aHSTHA), U
4 cemecTp
1 Benenue Ponb BakyyMHOW TEXHUKH B MUKPO- U 2 [1K-4
HAHO-3JIEKTPOHUKE
Hroro 2
2 CnocoObl NOIy4YEHUs OcCHOBHBIE 3aKOHBI BAKYYMHOM 6 [1K-2, TIK-4
BBICOKOI'O BaKyyma TEXHUKU. MexaHuueckue,
napomacisiHbie U y3nOoHHBIC
HACOCHI, PU3UKO-XUMUYIECKIE METOIBI
II0JIy4€HHUs BBICOKOTI'O BaKyyMa.
Hroro 6
3 Bbi0op BakyyMHBIX Pacuetsl napameTpoB i BeIOOpa 2 I1K-2, TIK-4
HacocoB HACOCOB /Il KOHKPETHBIX
MIPUMEHEHUN
HUroro 2
4 Metoabl u3MepeHus TenoBble 1 HOHU3AIIMOHHBIE 2 IIK-2, IIK-4
JTaBJICHUSI Ta30B BaKyyMMeTpbl. BakyymmeTpsl aist
M3MEpEHUS CBEPXHU3KUX JaBJICHUN
ra3os.
Hroro 2
5 IIpakTueckue Br160p BakyyMHBIX HACOCOB IS 2 [1K-2, TIK-4
PEKOMEHIAaLlUU 110 BEIOOPY |KOHKPETHBIX IPUMEHEHHH.
BaKyyMHOI'O CoBpeMEHHbIE TUIIOBBIE YCTAHOBKU
000pya0BaHUS JUIS TEXHOJIOTMYECKHX LIEJIEH.
Hroro 2
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6 BakyyMHbIE METO/1bI Tepmudeckoe ucnapeHue B BaKyyMe. 2 [1K-2, TIK-4
MIOJTy4Y€HHUs1 HAHOCJIOEB Ckopoctb ocaxxaenus. [Ipaktuueckue
pexomeHaaunu. Metoasl KOHTPOJIS
TOJILUHBI HAHOCJIOEB.
Hroro 2
"7 NoHHO-T1a3MEHHbBIE OCHOBHbBIE XapaKTEPUCTUKH TJIa3MBl. 2 [1K-2, TIK-4
METO/IbI TOTYYCHHUS Paznnunble ciocoObl OCaXICHHS
HAHOCJIOEB HAHOCIIOEB. AKTHBHPYEMbIE TUIa3MON
METO/bI MTOJIYYEHUSI HAHOCIIOEB.
HUroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmume 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HaumeHoBaHMe MpakTHYECKUX Tpynoemkocts, | PopMupyemsie
JUCITUTTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
4 cemecTp
2 CriocoObI OJTy4YEeHUS OnpeneneHre OCHOBHBIX MMApaMETPOB 4 [1K-2, TIK-4
BBICOKOI'O BaKyyma MEXaHUYECKHUX HaCOCOB
Pacuer s pexTrBHOI ckOpoCcTH 2 [1K-2, ITIK-4
OTKauKH
Pacuer mapamerpoB auddy3noHHbIX 2 [TK-2, 1TK-4
HAacoCOB
Pacuet napamerpoB 2 [1K-2, TIK-4
KOHJICHCALIMOHHBIX U
KpHUOaJCOPOITMOHHBIX HACOCOB
Hroro 10
3 Bbei0op BakyyMHBIX Pacuer BpIOOpa BakyyMHBIX HACOCOB 4 I1K-2, [IK-4
HacocoB 111 00ecTIeYeHUs 3aJaHHOTO
JlaBJICHUS ra3a
Hroro 4
6 BakyyMHBIE METOIBI Pacuer BpeMeHHU OCaXIeHM IUNIEHOK 2 I1K-2, IIK-4
MOJTyYeHHUs] HAHOCTIOEB MIpU TEPMUYECKOM UCTIAPEHUU B
BaKyyMe
HUroro 2
7 NoHHO-1I1a3MEHHBIE PacueT BpeMeHM HanbUICHUS IJIEHOK 2 [1K-2, TIK-4
METO/IbI MOTYYECHHUS IIPU HOHHO-TUIa3MEHHOM
HAHOCJIOEB pacnblICHUH
Hroro 2
Uroro 3a cemectp 18
Hroro 18
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Haspanus paznenos (tem) | HaumeHnoBanue 1abopaTopHbIX T dopmupyembie
JTUCITUTUTIHBI pabort PYAOCMEKOCTD, | KOMIICTCHITUH
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4 cemecTp

2 CrtocoObI OJTy4YEeHUS MexaHn4eckre BaKyyMHbIE HACOCHI 4 [1K-2, T1IK-4
BBICOKOI'O BaKyyma JUTSI IPEABAPUTEIBHON OTKAUKH
BaKyyMHOW YCTaHOBKH
[Tapomacnsiabie 1uddy3MOHHbIE 4 [1IK-2, TIK-4
HAacOChI
Hroro 8
5 IlpakTuueckue BakyyMHble HABUTUTENIbHBIC 4 [1K-2, TTIK-4
PEKOMEHIalliu TI0 BEIOOPY | yCTAHOBKH
BaKyyMHOI'O
060}[,)}},/I[0B3HI/I$I Hroro 4
6 BakyyMHBIE METOIBI OcaxxieHue pe3uCTUBHBIX U 4 [1K-2, TIK-4
MI0JTy4Y€HUs] HAHOCJIOEB IIPOBOASIIHUX INIEHOK METOJOM
TEPMHUUYECKOI0 UCIIapEHUs B
BaKyyMe
HWroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

Tadymue 5.6.
Tab6mmma 5.6. — Buasl caMmocTosTeIbHON pabOoThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN
Bunsr
HaszBanus pasnenos . Tpynoemkocts, | Popmupyemblie
CaMOCTOSITEIbHOU DopMBI KOHTPOJIS
(TemM) MUCTIMUIUTAHBI q KOMIIETEHIINU
paboTHhI
4 cemecTp
1 BBenenue [ToaroroBka k 3auery 1 I1IK-4 3auér
[ToaroroBka k 1 I1K-4 KoHntposbHas
KOHTPOJILHOHM padoTe pabota
Brinonnenue 1 [1K-4 [IpakTrueckoe
MIPAKTUYECKOTO 3a/laHue
3a/aHus
IloaroroBka k 1 I1IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 4
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2 CriocoOb1 [ToaroroBka k 3auety 10 [1K-2, TIK-4 3auét
MOTY4ICHHS BBICOKOT'O | BEImoTHEHHE 2 IIK-2, IIK-4 NunuBuayansHOE
BaKyyma WHIUBUYaJTBHOTO 3aJaHue
3a/TaHus
IloaroroBka k 1 IIK-2, IIK-4 Kontponbnas
KOHTPOJIbHOH paboTe pabota
[ToaroroBka k 2 [1K-2, TIK-4 Jlaboparopuast
naboparopHoi pabore, pabora
HaIlUCaHUE OTYeTa
Brinonnenue 4 [1K-2, TIK-4 [IpakTrueckoe
MPaKTUYECKOTO 3a/IaHne
3a/TaHus
IloaroroBka k 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 20
3 Bwi6op BakyymHbIX |[loaroToBka k 3a4eTy 4 [1K-2, TIK-4 3auér
HacocoB Brinonnenune 2 IIK-2, IIK-4 NunuBunyansHOE
WHINBUAYATHHOTO 3a/1aHue
3a/laHus
IloaroroBka k 1 I1K-2, I11IK-4 KonTposibHas
KOHTPOJILHOHM padoTe pabora
[ToaroroBka k 2 ITK-2, TIK-4 JlaGopaTopHas
nabopatopHoi pabore, pabora
HaIlMCaHUE OTYeTa
Brimonnenue 1 [1K-2, TIK-4 [IpakTnueckoe
MIPAKTUIECKOTO 3a/1aHue
3a/laHus
IloaroroBka k 1 I1K-2, I11IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 11
4 Metonbl uamepenus | [loaroroska k 3auety 2 [1K-2, TIK-4 3auéT
JAaBJICHUS ra30B IloaroroBka x 1 I1K-2, I11IK-4 KonTposbHas
KOHTPOJILHOHM padoTe pabora
TloaroroBka x 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 4
5 IlpakTuueckue ITogroroBka k 3auery 2 [1K-2, [1K-4 3auér
PEKOMEHAINH T10 IloaroroBka k 1 [1K-2, IIK-4 KonTposnbnas
BBIOOPY BAKYyMHOI'O | KOHTPOJIBHOI paboTe pabora
obopynoBanus [ToaroToBka K 2 [1K-2, TIK-4 JlaGoparopHas
nabopaTopHoii padore, pabota
HamucaHue oT4era
IToarororka k 1 [1K-2, TIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 6

CornacoeaHa Ha noptane N2 69079




6 BakyyMmHbIe ITogroroBka k 3auery 2 [1K-2, [1K-4 3auér
METOABI IOJIYYCHUS | [loArOTOBKA K 1 I1K-2, ITK-4 KonTposnbHas
HaHOCJIOCB KOHTPOJIBHOU paboTe pabora
IToaroroska k 2 I1K-2, I[IK-4 JlaGopaTopHas
nabopaTopHoii padore, pabota
HanucaHue oTyeTa
Brinosinenue 2 [1K-2, TIK-4 [IpakTrueckoe
MIPAKTUYECKOI O 3aJlaHue
3a/laHus
TloaroroBka x 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
HUroro 8
7 IoHHO- ITogroroBka k 3auery 2 [1K-2, [1K-4 3auér
IIJIA3MEHHBIC METOIB! |[ToaroToBKa K 1 [1K-2, TIK-4 TectupoBanue
HOIy1CHNA TECTUPOBAHUIO
HAHOCJIOEB Wroro 3
Uroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMIIETEHUM, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,

U BU/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (OPMUPYEMBIX MPU U3YUYCHHH TUCLHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bupl yueOHOI nesiTebHOCTH
dopmupyemble
Jlex. | Ilpak. | Jla6. | Cam. DOopMBI KOHTPOJIA
KOMIIETCHIINH
3aH. 3aH. pab. | pab.
I1K-2 + + + + 3auér, UnnuBHyansHOE 3aaHKeE,
KonTponsHas padora, JlabopatopHas padora,
[Ipaktuueckoe 3aganue, TectupoBanue
[1K-4 + + + + 3auét, UnauBuayaibHOE 3a/1aHHUE,
Kontponbnas pabota, JlabopaTropnas pabora,
[IpakTrueckoe 3aganue, TectTupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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N . MakcumanbHbII
MaxkcumanbHbIN MaxkcumanbHbIN
0as 3a mepuos Bcero 3a
DOopMBbI KOHTPOJISI 6am Ha 1-yro KT ¢ | 0Gamn 3a mepuon
mexay 2KT u na CeMecCTp
Hauana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
4 cemecTp
3auét 0 0 30 30
NunuBuayansHOE 3a1aHue 7 7 0 14
Konrponbnas padora 0 7 7 14
Jlaboparopras paboTa 0 0 15 15
[IpakTrueckoe 3a1anue 6 6 3 15
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TectupoBanue 0 6 6 12
Nrtoro makcumym 3a 13 26 61 100
Mepuo.I

Hapacratommm urorom 13 39 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuIE 6.2.
Tabmuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOISI Orenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OanioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. BakyyMHO-1J1a3MEHHBIE METO/bl MOJYUYEeHUs HAHOCTPYKTyp: YueOHoe mocobue / T. U.
Hanunuua - 2022. 89 c¢. [DnexTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://miel.tusur.ru/dwn/umo/id/284ae129556/f/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0
%BE%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%BS5_%D0%BA%
D0%BE%D1%80%D1%80.pdf.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. OcHOBBI BaKyyMHOU TEXHUKH, TeXHOJIOTUU: yueO. mocodue / A.H. SIpmonos. - Ilepmb: U3a-Bo
[Tepm. toc. TexH. yu-ta, 2010. - 174 c. [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://reader.lanbook.com/book/160774#2.

7.3. YueOHO-MeTOANYECKHE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4eOHO-MeTOAMYeCKHe 0CoOOus

1. BakyymHO-IIJ1a3MEHHBIE METO/IBI MOJMyUYEHHUsI HAHOCTPYKTYp: Y4eOHO-MEeToAnYECKoe mocodue
10 ayIMTOPHBIM MPAKTHYECKUM 3aHIATHIM U caMocTosATenbHoi padore / T. M. Hanununa - 2022. 20 c.
[DneKTpOHHBIH pecypc]: — Pexum jpocTryna:
https://miel.tusur.ru/dwn/umo/id/28c78345e918/f/%D0%90%D1%83%D0%B4%D0%B8%D1%82%D0
%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D0
%B8%D1%8F_%D0%BA%D0%BE%D1%80%D1%80.pdf.
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https://miel.tusur.ru/dwn/umo/id/284ae129556/f/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5_%D0%BA%D0%BE%D1%80%D1%80.pdf
https://miel.tusur.ru/dwn/umo/id/284ae129556/f/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5_%D0%BA%D0%BE%D1%80%D1%80.pdf
https://reader.lanbook.com/book/160774#2
https://miel.tusur.ru/dwn/umo/id/28c78345e918/f/%D0%90%D1%83%D0%B4%D0%B8%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D0%B8%D1%8F_%D0%BA%D0%BE%D1%80%D1%80.pdf
https://miel.tusur.ru/dwn/umo/id/28c78345e918/f/%D0%90%D1%83%D0%B4%D0%B8%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D0%B8%D1%8F_%D0%BA%D0%BE%D1%80%D1%80.pdf
https://miel.tusur.ru/dwn/umo/id/28c78345e918/f/%D0%90%D1%83%D0%B4%D0%B8%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D0%B7%D0%B0%D0%BD%D1%8F%D1%82%D0%B8%D1%8F_%D0%BA%D0%BE%D1%80%D1%80.pdf

2. BakyyMmHO-IIIa3MEHHBIE METOABlI MOJYYEHUs HAHOCTPYKTYp: MeTonnuecKue ykKa3aHUs IO
BBITIOJTHEHHIO JabopaTtopHbiXx padot / T. U. lanmnuna - 2022. 28 c¢. [DnekTpoHHBIN pecypc]: — Pexum
qocTyrma:
https://miel.tusur.ru/dwn/umo/id/282318cbc19//%D0%9IB%D0%B0%D0%B1%D0%BE%D1%80%D0
%B0%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B0%D0%B1%D0
%BE%D1%82%D1%8B_%D0%BA%D0%BE%D1%80%D1%80.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

Yyebnast aynuropusi: yueOHas ayJUTOpHUs JJIs IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHATHUHA CEMHHApCKOrOo THUMA, MOMEUIEHHE MJisi NPOBEACHUSA T'PYNIOBBIX M HHAUBHAYAIbHBIX
KOHCYJIbTAallMi, TOMEIIEHUE I MPOBEACHUSA TEKYILIErO KOHTPOJS U MPOMEKYTOUHOM aTTECTallUu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 121 ayg.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MarautHo-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlaGopaTopusi TEXHOJIOTHH MHTETPAJIBHBIX CXeM: yueOHas ayJuTOpHs I POBEJACHUS 3aHATHI
naboparoproro tuna; 634034, Tomckast o6nacte, r. Tomck, Bepmmauna ynuna, a. 74, 116 ayn.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- YcraHoBKa BakyyMHOT0 HambuieHUs: Y PM-3 (2 mit.);
- YcraHoBKa BakyyMHoOro HanbuieHuss Y BH-2M-1;

- YcraHoBKa BakyyMHoro HanbuieHust BYII-5;

- Hacoc Bakyymusiii 2 HBP-5/1M;

- Bakyymmerp BUT-2;

- Uctounuk nutanus YUII-2 (2 mr.);

- U3meputens ummutanca E7-20;

- Uctounuk mraausg HY 3003;

- Mukpockon MMV -3;

- Mukpockon MUN-4;

- Mukpockon MBC-9;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUILIAHEI KOMIIETCHIINH
1 Beenenue [1K-4 3auér IIepeyens BonpocoB 11t
3aueTa
KoHntposbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3ajaHUI)
KOHTPOJIBHBIX PadoOT
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
2 CriocoObl NOTyYeHUs [1K-2, TIK-4 3auér [Iepeuens BonpocoB 1
BBICOKOI'O BaKyyma 3aueTa
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapMAaHTOB UHAWBHUIYaJIbHBIX
3aJaHUuN
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 Boi6op BakyyMmHbIX HacocoB  |I1K-2, [TK-4 3auér [Iepeuens BonpocoB it
3aueTa
NupguBunyansHoe |IIpumepHslil nepedeHb
3aJjaHue BapMaHTOB UHAMBHUIYaJIbHBIX
3aJaHUN
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
[TpakTueckoe Tembl IpaKTUUECKUX 3aJaHUN
3aJjaHue
TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN
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4 Metonb! uamepenus nasnenus |[1K-2, [TK-4 3auét [Tepeuens BOIIPOCOB 1Jist

ra3os 3aueTa
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
5 Ipaktuueckue pexomenaamnuu | [1K-2, TTK-4 3auér [Tepeuens BOIIpOCOB 1Jist
10 BEIOOPY BaKyyMHOTO 3adera
00opyoBaHus KoHntponbHas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 BakyymHbIe METO/IbI TIK-2, IIK-4 3auér Ilepeuens BOPOCOB ISt
MOJIyYEHUSI HAHOCJIOEB 3a4era
KonTponbHas [IpuMepHBIil IepeyeHb
pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
7 Uonno-mnazmennbie meroanl | I1K-2, [TK-4 3auér Ilepeuenb BOITPOCOB IJ1st
MIOJIyYEHUSI HAHOCJIOEB 3a4era
TectupoBanue IIpuMepHBIii IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
®opmynupoBka TpeOOBaHUH K cTeneHn C(HOPMUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIe YMEHUH UITU HABBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢bparmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHUe HaBBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHOU 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CYMMBI 0aJIIOB OCYIIECTBIISIEMOE pUMEHEHNE
yMEHHUE HaBBIKOB

CornacoBaHa Ha noptane N2 69079 13



4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Yto Takoe ObICTpOTa ACHCTBUS HACOCOB?

a) o0beM ra3a, IOoCTYIAIIINKA B pabOTarOINil HACOC B €IMHUITY BPEMEHH;

0) 00beM rasa, MOCTyMNarOUMi B UHUILY BPEMEHH U3 COCYJla B TPYOOIIPOBO/I;

B) IPOM3BOAUTEIHLHOCTHIO HacOCa MPH IaHHOM BITYCKHOM /IaBJICHUU;

I') KOJIMYECTBO Ta3a, MPOXOJAILET0o uepe3 MomnepeyHoe ceueHue TpyOoonpoBoaa B €IUHUILY
BPEMEHH.

. IIpu kakoM U3 peKMMOB TEUEHHS Ta3a MO JJIMHHOMY TpyOOMpOBOAY POJ ra3a He BJIMSIET Ha
MIPOBOJIUMOCTH TPyOOTIpOBOIa?

a) MOJICKYJISIPHBIA PEXKUM;

0) BSI3KOCTHBIN PEIKHM;

B) MOJIEKYJIIPHO-BSI3KOCTHBIN PEXKUM;

') OJHO3HAYHO ONPEENIUTh HEBO3MOKHO.

. Mcxons 3 kKakux cooOpakeHHI MPOU3BOIUTCS BIOOP BaKyYMHBIX HACOCOB?

a) OpICTpoTa JEHUCTBHS HAcoca JOJKHA MPEBBIMIATh PpacUETHYIO OBICTPOTY ACUCTBHS, a
NpeJiebHOE JTaBJICHUE JOJDKHO OBITh MEHBIIE TpeOyeMoro ¢ ydyeToM KoddduiueHrta
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MCIIOJIb30BaHUsl HACOCa;
0) ObICTpOTa MEWCTBUS HAacoca HE JIOJDKHA MPEBBIMIATh PACYETHYIO OBICTPOTY NEHCTBHS, a
npeaeabHOE JAaBJICHHUE JOJKHO OBITH BhINIE TpeOyemMoro ¢ ydeToM KodddHuIHMeHTa
HCIIOJIb30BaHUsl HAcOCa;

B) OBICTpOTA JACHCTBUS HAcCOCa U €ro MpeAeNbHOE 1aBlIeHNE HE JOKHBI IPEBBIIATh PACYETHBIX
3HAYCHHUH C y4eTOM KOd(DPHUIIMeHTa NCITOIh30BaHUS HACOCA;
r) ObICTpOTa AEHUCTBHS HAcoca U €ro ImpejaesibHOE JaBIE€HUE JOJKHBI MPEBBIIATh PACUETHBIX
3HAYCHHUH C y4eTOM Kod(hPHuIMeHTa CroIb30BaHUs Hacoca.
4. HazoBuTe OCHOBHOE yCJIOBUE MEXaHHUYECKOW MOJIEKYJIIPHOU OTKAUYKH.
a) IJTMHA BpaIIalomencss OKPYKHOCTH TBEPAOTO TeJla MPEBBIIACT JIMHY CBOOOIHOTO Mpobera
MOJIEKYJI ra3a;
0) CKOpOCTh JBMKEHHUS MOBEPXHOCTU OOJbIIE MM paBHA CKOPOCTU TEIJIOBOIO JABHXKEHUS
MOJIEKYJI OTKa4YMBaeMOro rasa;
B) CO3J]aHUE ABUXKYIIEH CHUIIBI MOJIEKYJI ra3a 3a CUeT rpaJiIueHTa UX KOHLEHTpAIMil Ha BXOJIHOM
Y BBIXOJIHOM (pJIaHIIaX HAacoca;
T') 3aXBaT U MepeMelIeHre MOJIEKYJ ra3a MOABMKHBIMHU JIOTIACTSMHU Hacoca.
5. YpaBHEHME CIUIOIIHOCTH OTOKA ras3a. ..
a) MOKAa3bIBAET MOCTOSHCTBO ra3a B JII0OOM CE€YeHUU TPyOOINpPOBOa IPHU YCIOBUHU OTCYTCTBHS
HaTEKaHUs ra3a U3BHE;
0) moka3bpIBA€T MOCTOSHCTBO Ta3a B JIIOOOM CEYEHHUHU TPyOOMpoBOJIa MPH YCIOBUH
HEMEHSIoUIeiicss ObICTPOTHI JEHCTBUS Hacoca U CKOPOCTH OTKayKu 00beMa;
B) XapaKTepH3yeT ABIKYIILYIO Pa3HOCTb JaBJICHUI;
') XapaKTepu3yeT CKOPOCTh OTKAUYKH 00BheMa.
6. Uto Takoe K03 (HUIMECHT UCTIOIB30BaHMs Hacoca?
a) BeJIMYMHA, IMOKa3bIBalomasi 00beM rasza, MOCTYMAIUN B paOOTAIONINN HACOC B €UHUITY
BpPEMEHH;
0) BeIMYMHA, MOKa3bIBaIOIIAs KOJIUYECTBO raza, MPOXOAIIEro Yepe3 MOonepeyHoe CeUeHUe
TpyOOIpoBoO/a 3a €AUHUILY BPEMEHU;
B) BEJIMUMHA, T0Ka3bIBaOIIasi 00BEM ra3a, 0OTKauMBa€MOI0 U3 COCYya 3a €IMHUILY BPEMEHU;
I') BeJIMYMHA, [MOKAa3bIBAIOIIAs BO CKOJBKO pa3 CKOPOCTh OTKAYKM 00beMa HHXKe OBICTPOTHI
JIEHCTBHS Hacoca;
7. UTo Takoe CeIEKTUBHOCTh OTKA4YKN?
a) CTeTNeHb BaKyyMa, CO371aBaeMOT0 OTKauYMBAIOIICH CHCTEMOMH;
0) yaaJieHre MOJIEKYJI ra3a CTpOTO OJIHUM KJIaCCOM HacOCOB;
B) YJIy4IIEHHE YUCTOThI OCTATOYHOM aTMOC(ephl OCTE MPoIecca OTKAUKY;
I) npeodiajaHue CKOPOCTH OTKA4YKU CTPOTO OJHOIO T'a3a 10 CPaBHEHHUIO C APYTUMHU.
8. Kakoii (hakTop He BIuseT Ha TIpeaesbHOE AaBieHUE TU(PHYy3MOHHBIX HACOCOB?
a) TeMIlepaTypa HarpeBares;
0) TuaMeTp BXOIHOTO (hIaHIla HACOCA;
B) POJI OTKAYMBAEMOT'0 T'a3a;
T') 1aBJICHHE B BBIXOJHOM (py1aHIle Hacoca.
9. Yem onpenensieTcs BeIUYNHA TTPEACITBHOTO JaBJIECHUS HACOCOB OOBEMHON OTKAYKU?
a) CKOPOCThIO OTKAYKH;
0) KOJIMYECTBOM ITUKIIOB OTKAYKH;
B) HAJIMYMEM «BPEIHOT0» MPOCTPAHCTBA B KOHCTPYKIIMH HACOCA;
') BeJIMYUHON OTKAYMBAaeMOro oObema.

10. Uem ompenpensieTcs CKOPOCTh OTKA4YKM MHOTOCTymHeH4Yatoro aud@y3moHHOro Hacoca u
MpeaeIbHOE JaBJICHUE?

a) CKOPOCTh OTKAYKH JJIMHHOW MapoOBOM CTPYH MEPBOU CTYIEHU, MPEEIbHOE AaBJICHUE —
KOJINYECTBOM CTYTICHEH;

0) CKOpPOCTh OTKAYKH U MPEJIEIbHOE JAaBJICHNE B PABHOM CTENEHU ONPEAEINIOTCS TeMIIepaTypoit
HarpeBaTes;

B) CKOPOCTb OTKAUKH KOJIMYECTBOM CTyIEHEH, MpeeiabHOe 1aBlieHue JIMHHOW MapoBOM CTpyH
MEPBOM CTYIICHHU;

I') CKOPOCTh OTKAUKHU U MpPEeeSbHOE /1aBIICHHE B PABHOM CTENEHH ONPENENAI0TCs CBOMCTBAMU
paboueit KUAKOCTH

11. Kakum napameTrpom onpeaesseTcs NpeaebHOe 1aBlIeHue KPUOKOHAEHCAIIMOHHOTO Hacoca?
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12.

13.

14.

15.

16.

17.

18.

19.

20.

a) IaBJICHHMEM HACBIILIEHHBIX TApOB OTKAUYMBAEMOT0 rasa;

0) MJIOTHOCTHIO OTKAYMBAEMOTO T'a3a;

B) Maccoi MOJIEKYJI OTKauMBaeMOro rasa;

') IMaMETPOM MOJIEKYJl OTKauMBaeMOTo0 rasa.

Kak 3aBucuT TemmnepaTypa HUTH TEPMOIAPHOTO BaKyyMeTpa OT JaBJIeHUS ra3a B o0iactu
CBEPXHHU3KUX JaBJICHUM:

a) JIMTHEWHO yOBIBACT C MOHMWKECHUEM JaBJICHUS;

0) HE 3aBUCHUT OT JIaBJICHUS,

B) CHayaJyia BO3pacTaeT, 3aTeM YOBIBAECT;

T') TUHEIHO BO3pacTaeT C MOHMWKEHUEM JaBICHHUS.

Hwxuuit npenen usmepsieMbIX JaBJICHUN HOHU3ALMOHHBIM BaKyyMeTpoM OyJeT TeM MEHbIIE,
yem

a) MEHBIIIC HOHHBIN TOK;

0) GoJIbIIIe AIEKTPOHHBIN TOK;

B) MEHBbIIIE AIEKTPOHHBIN TOK;

r) O0JBIIIE HOHHBIN TOK.

YTto B mepByl odepenb ONpenaessieT JaBJIE€HUE HACHIIIEHHBIX MapoB METAJIOB IpH
TEPMHUYECKOM UCTIApEHUH B Bakyyme?

a) YUCTOTY MOJTYYEHHOMN IUIEHKH METajlia;

0) TeMIiepaTypy UCIIapeHUsI METaJIa;

B) CKOPOCTh KOHJICHCAIIMX aTOMOB MeTajljla Ha MOJIOXKKE;

') CKOPOCTh UCHIAPEHUsI aTOMOB MeTaJljIa C UCTIapUTETIs.

Kak 3aBUCHUT CKOpPOCTH pOCTa MJIEHKU HNPU TEPMHUUYECKOM HCIApPEHUH OT PACCTOSIHUSA
HCTIAPUTENb-TIOIJIOKKA?

a) oOpaTHO MPOMOPIIMOHATHHO;

0) PsIMO TIPOTTOPIIMOHATIEHO;

B) HE 3aBHCHT;

T') 3aBUCUMOCTb HEOJIHO3HAUHAS.

UYro Takoe ko3(h(HULIHEHT pacnblICHUS IPYU HOHHO-IJIA3MEHHOM PacHblICHUN MUILEHU.

a) ko3 durmenT, mokaspBaOMKUi 3OPEKTUBHOCTD UCIIOIB3YEMOW PACTIBUTUTEILHON CHCTEMBI
[IPY HOHHO-IUIa3MEHHOM PACTIbUICHUU;

0) ko3 dunmeHT, mokaspBarOmMui 3(PHEKTUBHOCTh UCMOIB30BAHUS MHIICHH MPU UOHHO-
IJIa3MEHHOM PACTIbUICHUU;

B) Kod(p(dumueHT, moKa3pIBAOIMINKA CTENEeHb M3HOCA MUIIECHU MPU HOHHO-TLIA3MEHHOM
pacnbUICHUH;

r) K03 HUIHUEHT, TTOKAa3BIBAIONTNN CKOJIBKO aTOMOB M3 MHUIIIEHU CIIOCOOEH BBHIOUTH OJTMH MOH.
Koadpdunuent pacnpiieHus Npu MOHHOM PACHBUICHHU C YBEJIMYEHUEM TEMIepaTyphbl
MUIICHH. . .

a) He U3MCHSCTCS;

0) yMEHBIIIAeTCs;

B) YBEJIMYHMBACTCS;

') BeACT ce0st HEOJTHO3HAYHO.

Kax n3meHuTCs BpeMsi HallbUICHUSI C YBEJIMYEHUEM TeMIIepaTypbl UCIIAPEHUSI TIPU HEU3MEHHOM
TpeOyeMOM TOJIIIHUHBI TUICHKHU?

a) He U3MCHUTCS,

0) YMEHBIIIUTCS,

B) YBEJIMYHTCS;

') BeJCT ce0st HEOJTHO3HAYHO.

B kakom ciyuyae peKOMEeHAYyeTCsl METOJ] «B3PBIBHOTO HCTIApEHUS»?

a) B cllyyae, Korja UcrapsieMoe BEeUIeCTBO MPEJICTABICHO B BUE CIOKHBIX COCTUHEHHUI;

0) Mpu HANBUICHUH TYTOIJIABKMX MAaTEpPHAJIOB;

B) IpY HAIbLJICHUH JParolleHHbIX MaTEePHUAJIOB;

T) B cIy4ae, KOr/ia CrapsieMoe BEIIeCTBO «OTPABIISETY» BAKYYMHYIO CUCTEMY.

Pa36poc TonmuHbl MIEHOK MO MOAJ0XKKE NMPU TEPMUUYECKOM UCIAPEHUHU B BAKyyME B IEPBYIO
odepeqb 00yCIIOBIICH:

a) CTaTUCTUYECKHUM pacrpezenenueM ['aycca;

0) HEpaBHOMEPHOCTHIO UCTIAPEHUS MaTepuaa ¢ UCTIApUTEIS;
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B) HEPAaBHOMEPHOCTHIO HarpeBa Mo I0KKHU;
T) pa3jauyrueM PacCTOSHUM OT UCTIapUTENis 0 Pa3IMYHBIX TOYEK MOJTOKEK.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. OcHOBHOe ypaBHEHHE BaKyyMHOW TeXHUKU. Ha 4TO BIUsET MPOBOIUMOCTH TPYOOIIPOBOIOB U OT

Yero OHa 3aBUCUT?
Kpuokonaencaunonnsie Hacochl. Kak 3aBUCAT XapaKTEpUCTUKU HACOCOB OT TEMIIEPATyphl
KpHUOIIaHEeIHn?

. IlokazaTe HEOOXOIMMOCTh BHICOKOTO BaKyyMa MPH HANbUICHUHU TUIEHOK. ONpeaesuTh IpaHuLlbl

0 J1aBJICHHUIO.
Mexanuueckue Hacochl. OCHOBHbBIE XapaKTEPUCTHKHU.

. [Ipunnun pa6otsl ogHOCTyneHUaToro nudgysnonHoro Hacoca. UYro Oyxaer, eciu B Hacoce

MCIIOJIb30BaTh B KaYECTBE pab0Uei )KUIKOCTH PTYTh WA BOAY?

. OCHOBHOE ypaBHEHHE BaKyyMHOH TexHUKU. OOBACHHUTH, UYTO Takoe Kod(pHUIHEHT

UCIIOJIb30BaHUs HACOCA.
Crnioco0 nosy4eHus: BBICOKOTO BaKyyMa C IMTOMOIIBI0 KPHOAACOPOIIMOHHBIX HACOCOB.

. Kak nmpou3sBecty BbIOOp BaKyyMHOT'0 HAacOCa B YCTAaHOBHBILEMCS peKuMeE?
. Uro Takoe >3 dexTuBHas ckopocTh oTkauku? Kak ee onpenenuTs B 3aBUCUMOCTH OT PEKUMOB

TEYCHHsI Ta30B IO TPyOOIpoBogam?

Kak mpou3zBecTr BbIOOp BaKyyMHOI'O Hacoca B HEYCTaHOBUBIIEMCS pexume?

Kak 3aBHCHUT CKOPOCTh KOHJAEHCALMU MPH TEPMHUYECKOM HCIAPEHUHU OT PACCTOSHUSA
UCIIAPUTEIb-TIOJIOKKA?

[TomyueHue MICHOK M3 TYTOIUIABKUX METAJIOB HOHHO-IIJIa3MEHHBIM pachblieHHeM. CKOpOCTh
pacrbUICHUS.

Oco0GeHHOCTH UCTIAPEHUH COSAMHEHUH 1 CIJIAaBOB ITPH TEPMUUYECKOM HCIIAPEHUH.

Kak n3MeHuTcs BpeMst HallbUICHUS C YBEJIIMUCHUEM TeMIIEpaTypbl HCTIApEHNUs?

PaccmoTpeTh nporecc ucnapeHust myTeM HarpeBa yCKOPEHHBIMU AJIEKTPOHAMH.

CKOpOCTh OCa)k/IeHUs TUICHOK IIPYU HOHHO-TNIA3MEHHOM pacnbuleHuu. [lapaMeTpsl, ¢ MOMOIIbIO
KOTOPBIX MOYKHO YIIPABIISATh BPEMEHEM HAMbUICHUS IJICHOK.

TpeboBaHus K BAKYyMY B HOHHO-IJIA3MEHHBIX METOAAX MOJIy4YEHHUs] HAHOCTICB.

OOBACHUTH 3aBUCUMOCTh CKOPOCTH UCHIAPEHHsI OT TeMIIepaTypbl HCIIApPEHUSI.

PaccmoTpeTs nporece pacnbuieHHs B TICIOLIEM pa3pse.

[Tna3MeHHBIE METO/IbI MOJTyUYEHHS] HAHOCTIOEB CIIOKHBIX BEIIECTB.

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

. OCHOBHOE ypaBHEHHE BaKyyMHOU TeXHUKH. Ha 4To BiMsieT MpoOBOAMMOCTE TPYOOIPOBOAOB U OT

Yyero oOHa 3aBUCHUT?

. Uto Takoe OvicTpoTa neiicTBUs HacocoB? Kak ee ompenenuTs B 3aBUCHMOCTH OT PEKUMOB

TE4YeHUsI ra30B MO TpyOoIpoBogam?

. Kpuokonnencanuonnsie Hacochl. KakuMu mapameTpamMu OmpeAessieTcsi CKOPOCTh OTKAYKHU

KPUOKOH/IEHCAIIMOHHOTO Hacoca.
OOBACHUTH TPUHIUI MOJEKYIIpHONU oTKayku. [Ipenenbl paboThl MOJEKYISIPHBIX HACOCOB IO
JABJICHUIO.

. Xapaktepuctuku nudy3uoHHbIX HacocoB. Kakue ¢pakTopsl U moueMy BIUSIOT Ha MpeesibHOe

JIaBJIEHUE dTUX HACOCOB?
Kax mpousBectr BBIOOp BaKyyMHOT'O HacOCa B yCTAaHOBUBIIEMCS PEXKUME?

. MexaHnuueckue macisiHple Hacochl. [Ipoananu3upoBath BIMSIHUE BPEAHOTO MPOCTPAHCTBA Ha

MpeAeIbHOE JaBJICHUE.

. Yro ONpEACIIACT AaBJICHHUC HACBIIICHHBIX IMApPOB MCTAJIOB IIPU TEPMUYCCKOM HCIIAPCHUU B

Bakyyme?

. TennoBele BakyyMeTpbl. AHAJIU3 3aBUCUMOCTH YyBCTBUTEIBHOCTH TEIJIOBBIX BAKyyMETPOB OT

TEeMIIEpaTypbl HUTU U OaJIOHA.
[TpuHIMIT U3MEpEeHUs] HOHU3ALIMOHHBIX BAKYYMMETPOB.

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

. OHpGIIeJIeHI/IC OCHOBHBIX IMapaMCTPOB MECXaHUYCCKUX HACOCOB
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Pacuer a3 (hexTHBHON CKOPOCTH OTKAYKH

Pacuer nmapameTpoB nudy3noHHBIX HACOCOB

Pacder mapameTpoB KOH/ICHCAIIMOHHBIX M KPHOAJICOPOIIMOHHBIX HACOCOB

Pacder BBIOOpa BakKyyMHBIX HACOCOB JIJIsl 00ECTICUCHUS 3a/IaHHOTO JaBIICHHS ra3a
Pacder BpeMeHH OCa)IeHUS TUICHOK TP TEPMUYECKOM UCTIAPEHUH B BaKyyMe

SARNATE el N

9.1.5. IlpuMepHBIii epedyeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. Onpenenuts MO CIPaBOYHBIM JJTaHHBIM OCHOBHBIE ITApaMETPhI MPEAJIOKEHHOIO MEXAHUUYECKOTO
¢dopBakyyMHOro Hacoca. Paccuntarh 3HaueHHUsI OBICTPOTHI IEMCTBUSA HAcoca B JUara3oHe
JABJICHUH OT JaBJICHUS 3aITyCcKa JI0 MPEeIeIbHOTO JaBJIeHus] paboThl Hacoca.

2. PaccuurtaTh AaBiIeHHE B BHITYCKHOM (hIIaHIE MPEASIOKEHHOT0 TU(PPY3HOHHOTO apOMaciIssHOTO
Hacoca npu ero paboTe ¢ KOHKPETHOH MapKoil BaKyyMHOTO Macja ¥, YYUTBIBas YCIOBHS
COTJIaCOBAaHUSI BaKyyMHBIX HAaCOCOB M BbIOOpa BAaKyyMHOI'O Hacoca MPOU3BECTH MOAOO0p
¢dopBaKyyMHOI0 Hacoca.

3. IIpousBecTH pacueT BIOOpa BaKyyMHBIX HACOCOB Ul 0OecrieueHus 3a/1aHHOTO JaBJICHU ra3a B
KOHKPETHON TEXHOJIOTMYECKOU YCTaHOBKE.

4. Pa3paboraTh BaKyyMHYIO CHCTEMY JUIS ITOJIy4eHHUs AaBieHus B kamepe 3-10-3 Ila, ucrons3ys B
Ka4yeCcTBE HACOCOB I MOJYyYEHHUS BaKyyMa KPHOTEHHBIM W MexaHu4yeckuil. BriOpath
KOHKPETHBIH THUII HACOCOB, €CJIM CYMMapHO€E ra30BbIEICHUE U HaTeKaHue coctasisieT 5-10-4
m3-Tla/c. Bpemst npenBapuTeIbHOM OTKAYKH KaMepbl BMECTUMOCTBIO 25 J1 10 1aBJICHUS 3aIlycKa
BBICOKOBaKYyMHOTO Hacoca He 6osee 10 MuH.

5. PaccuuTaTh JaBieHue B KaMepe B Ipolecce OTKauku U (y3MOHHBIM HacOCOM B TeueHwue |
yaca. CunuTaTh, YTO CyMMapHbIH MOTOK ra30BBIJIEICHUS U HATEKaHUs B Hayaje OTKaYKU PaBEH
3-10-4 m3-Ila/c u ymenbinaeTcs B 2 pa3a Kaxable 20 MUHYT OTKauykd. BpIcOkoBakyyMHas
MarucTpaib COCTOUT U3 OTBEPCTHs Ha BBIXOJE M3 KaMepbl auamerpoMm 200 MM, maTpyOka
nuamerpoM 200 MM u jynHO# 450 MM 1 3atBopa. IIpoBoauMoOcCTh 3aTBOpa, yCTAHOBIEHHOTO Ha
BXOJIHOM OTBEPCTUU
BBICOKOBaKYyMHOT'O Hacoca, paBHa 6 m3/c.

9.1.6. TembI J1a00paTOPHBIX padoT

MexaHHueCKre BaKyyMHBIE HACOCHI JUTS IPEBAPUTEIILHON OTKaYKH BAKYYMHOH YCTaHOBKH
[Tapomacsiabie 1udPy3nOHHBIC HACOCHI

BakyyMHbIe HATBUIUTENIEHBIC YCTAaHOBKH

OcaxJeHre pe3UCTHBHBIX W MPOBOASIINX IUICHOK METOJAOM TEPMHYECKOTO HCTAPEHUS B
BaKyyMe

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3J]IMYHBIM acCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISIUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIC UJEU; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
00yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoM hopme;

— B I1€YaTHOW (hopMe C yBEITUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [[s Takux oOydarommxcs MpeaycMaTpUBAETCs
nocTymnHas popMa IpeaoCTaBICHI OTBETOB HA 33aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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