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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 Osoka gucrmiing: O0g3aTebHas YacTh.
Monynb quctumiinH: Moayns HampaBieHUs oAroToBku (special hard skills - SHS).
Nunexc qucuumiuael: 51.0.03.01.
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

OIIK-3. Cnocoben
IIPOBOJIMTH U3MEPEHUS U
HaOJII0IeHNA,
oOpabaThIBaTh U
IPEICTABIATh
SKCIIEPUMEHTAIbHBIC
JTAaHHBIE

OIIK-3.1. 3naeT MeTOObI U
Cpe/ICTBa U3MEPEHUS

3HaeT METO/Ibl U CPE/ICTBA U3MEPEHHUS
BaKkyyMa

OIIK-3.2. YMeeT BBIOHpAThH
3P PEKTUBHYIO METOAUKY
U3MEPEHUs

Ymeet BbIOUpaTh 3(pPEKTUBHYIO METOTUKY
M3MEPEHUs IaBJICHUSI OCTATOYHOM aTMochepbl

OIIK-3.3. Braneer
MPAKTUYCCKUMU HaBbIKaM
MPOBENECHUA
SKCIICPUMCHTAJIBHBIX
UCCIleI0BaHuMi, 00paboTKu
MMPEaACTAaBIICHUSA IMOJTYYCHHBIX
pe3yIbTaTOB U3MEPEHUI

Brageer mpakTuyeckuMu HaBbIKAM
MIPOBEACHUS IKCIIEPUMEHTATBLHBIX
HUCCJIEOBAHNN C UCIIOJIb30BAaHUEM
BaKyyMHOT'0 000pYJOBaHHUSI

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. I'oToB IpOBOIUTH
AKCIIEPUMEHTAIIbHBIE
HCCIICAOBAHUS 110
CUHTE3Y U aHaJIU3y
MaTepuaioB U
KOMIIOHEHTOB HaHO- U

[IK-2.1. 3naeT meTOmBI
CHHTE3a HAHOMATEpPHaJIOB U
KOMITOHEHTOB

3HaeT MeTO/Ibl CHHTE3a HAaHOMATEPUAJIOB U
KOMIIOHEHTOB, pPEaIl3yeMble C
MCTIOJI30BAHUEM BaKYyMHOTO 000PYIOBaHHUS

[1IK-2.2. Ymeer BoIOpaTh 1
NPUMEHHUTH METOJI aHAJIN32
MaTEepHaJIOB U KOMIIOHEHTOB

YMmeeT BBIOMpPATh U MPUMEHSTH METOIbI
aHaJlM3a MaTepHaoB U KOMIIOHEHTOB MUKPO-
Y HAaHOCUCTEMHOW TEXHUKH, pealli3yeMble ¢

000py10BaHMs HA
ATanax pa3padoTKu u
MPOU3BOJICTBA U3AECITUI
MHUKPO- U
HAHOJJIEKTPOHUKH,
TBEPAOTEIIBLHOMN
AJIIEKTPOHUKHU U
MHKPOCUCTEMHOMN
TEXHUKH

MHKPOCHCTEMHOH MHUKPO ¥ HAHOCHUCTEMHOU HCIIOJIb30BAaHUEM BaKyyMHOTO 00OpY0BaHUS
TEXHUKN TEXHUKU
[1K-2.3. Bnaneer ocHOBHbIMU |Braseer OCHOBHBIMU METOIUKAMU
METOANKAMU IMOCTAHOBKU U |TIOCTAHOBKH U MPOBECHUS
MIPOBEICHUS AKCIIEPUMEHTAIIbHBIX HCCIIEJOBAHUH,
AKCIIEPUMEHTAIIbHBIX peann3yeMbIX ¢ UCIOJIb30BAHUEM BaKyyMHOTO
uccaea0BaHUN 00opyaoBaHUS
[1IK-4. T'oToB K [1K-4.1. 3naet ocHOBHOE 3HaeT OCHOBHBIE COCTABJISIIONIUE BAKYYMHOTO
MIPUMEHEHUIO TEXHOJIOTHYECKOE TEXHOJIOTMYECKOro 000pyA0BaHUS 1JIs
COBPEMEHHBIX 00opyI0BaHuE ISt MIPOU3BOJICTBA U3AEIUN MUKPO-, HAHO- U
TEXHOJIOI'MYCCKUX IMPOnU3BOACTBA I/I3IIGJII/II71 TBepI[OTCJII)HOf/'I SJICKTPOHUKHU
IIPOLIECCOB U MHUKpO-, HAHO- U
TEXHOJIOTMYECKOI0 TBEPJOTEIILHON IIEKTPOHUKHU

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

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

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

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

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4arommxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 9acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Bceero  |CemecTpsl
Bunbl yueOHOI e TenbHOCTH
4acoB |4 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
IToaroroBka k 3aueTy 7 7
[ToaroToBka K KOHTPOJIBHOM paboTe 6 6
BrinosiHeHHE TPAKTUYECKOTO 3aJaHUs 12 12
[ToaroroBka Kk TECTUPOBAHUIO 7 7
BrinosiHeHME MHIMBUAYATBHOTO 3a1aHUS 4 4
3
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[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 20 20
Oo0masi Tpyn0eMKoOCTh (B 4acax) 108 108
O0mas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B

Tadymie 5.1.

Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) iI;{K' [Ipak. | Jla6. | Cam. Bcer((é;aCOB dopmupyemble
JUCIUIINHBI 7 | 3aH., 4 | pa0. |pal., 4 KOMIIETEHIINH
q JK3aMeHa)
4 cemecTp
1 Beenenue 2 2 - 5 9 T11K-4
2 CpenactBa NOJy4YEHHS] HU3KOTO 4 4 4 10 22 [IK-2, I[1K-4
BaKyyMma
3 MeToabl U3MEpPEHHs BaKyyMa 2 - - 7 9 OIIK-3, T1K-2, TTIK-4
4 CpencTBa noJIy4eHHUs! BBICOKOTO 4 4 4 11 23 IIK-2, ITK-4
BaKyyma
5 PexxuMbl OTKaYKH Bakyyma U 2 4 - 9 15 [1K-2, TIK-4
yCIOBHS BEIOOpA BaKyyMHBIX
HacocoB
6 IIpakTueckre peKOMEHIalHH 110 2 4 8 7 21 [1K-2, ITIK-4
IIPOEKTUPOBAHUIO BaKyYMHBIX
YCTaHOBOK
7 BakyyMHBIE METO/IbI IOJTYUYEHUS 2 - - 7 9 [IK-2, I[1IK-4
HAHOCJIOEB
Uroro 3a cemectp| 18 18 16 56 108
Uroro| 18 18 16 56 108

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pa3nesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Tadymie 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. 11O JICKIIHSIM)

Haspauus paszienos Cojepanue pas3aenos (Tem) T(ﬁzlfg;rgggeb dopmupyeMble
(TemM) TUCHIMIUIUHBI JTUCHHUTITAHEI (B T.Y. TIO JIEKIIUSIM) sansTI), KOMIIETEHIIN U
4 cemecTp
1 Beenenue Ponp BakyyMHOHN TEXHUKU B MUKPO- U 2 [1K-4
HaHOAJIEKTPOHUKE. OCHOBHBIE MOHATUS U
3aKOHBI BAKYYMHOM TEXHUKH.
Hroro 2
2 CpencrtBa nostydeHus: | MexaHMYeCKHEe HU3KOBAKYYMHBIE 4 [1K-2, TIK-4
HU3KOT'0 BaKyyma HACOCHI
Hrtoro 4
3 Metoasl U3MEpEeHHs TennoBbie U HOHU3AIIMOHHBIC 2 OIIK-3, TIK-2,
BaKyyMa BAKYYMMETPBI. BakyyMMeTpsI s I1K-4
M3MEPEHUS CBEPXHU3KUX JaBICHUN
ra3os.
Hroro 2
4

CornacoBaHa Ha noptane N2 83780



4 Cpencta nonyuenusi | [lapomacinsabie nudy3noHHBIC HACOCHI, 4 [K-2, TIK-4
BBICOKOI'O BaKyyma TypOOMOJIEKYJIISIPHBIE HACOCHI, (PH3UKO-
XUMUYECKUE METOJIbI MOTYUYEHUS
BBICOKOI'O BaKyyMma.
Hroro 4
5 PexxuMbl OTKaYKH Y CTaHOBUBILMICS U HEYCTaHOBUBILIHUKICS 2 I1K-2, T1IK-4
BAaKyyMa U yCJIOBHS PEXUMBI OTKAUKH T'a30B. Y CIIOBUS
BBIOOPA BaKyyMHBIX BBIOOpA BaKyYMHBIX HACOCOB. Y CIIOBHS
HacocoB COTJIaCOBAHUSI BAKYYMHBIX HACOCOB.
Hroro 2
6 IIpakTuueckue Br160p BakyyMHBIX HACOCOB JIJIS 2 [1K-2, TIK-4
pPEKOMEHIalluu 10 KOHKPETHBIX MPUMEHEHHI.
MIPOEKTUPOBAHUIO CoBpeMeHHbIE TUIIOBbIE YCTAHOBKH IS
BaKyyMHBIX YCTAHOBOK |TE€XHOJOTHYECKHX Iiesiel
MHUKpO3JIeKTpOoHUKH. [IpoekTupoBanue
BAaKYYMHBIX YCTaHOBOK.
HUroro 2
7 Bakyymuble MeTOapl | TepMuyeckoe ucrapeHue B BaKyyMe. 2 [1K-2, [IK-4
nojryueHust HaHocaoeB | CkopocTh ocaxaeHus. [Ipaktuueckue
pexomeHAauuu. MeToabl KOHTPOJIS
TOJILIUHBI HAHOCJIOEB.
Hroro 2
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauma 5.3. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus pasznenos (Tem) HanmeHnoBanue nmpakTH4eCKuX T dopmupyemble
MUCHUIIIHNHEI 3aHATUHN (CEMUHAPOB) PY/IOCMKOCTE, | KOMIIETCHIINU
4 cemecTp
1 BBenenue OCHOBHBIE TTOHITHS U 3aKOHEI T1IK-4
BAKYYMHOW TEXHUKH.
Hroro
2 CpencrtBa noJy4YEHHUS Onpenenenre U pacy€T OCHOBHBIX [1K-2, 1TIK-4
HU3KOTr'0 BaKyyma apamMeTpoB MEXaHUYECKHUX
HAaCOCOB.
Hroro
4 CpencTBa noyry4eHust Pacuer napameTpoB [IK-2, I[IK-4
BBICOKOTO BaKyyMa ¢ Gy3UMOHHBIX HACOCOB
Hroro
5 PexxuMsbl oTkauku BakyyMa |Pacuer BbiOOpa BakyyMHBIX [1K-2, TIK-4
U YCTIOBHSI BBIOOpa HAcOCOB I 00ecTrieueHHs
BAKYYMHBIX HACOCOB 3a/IaHHOTO JIaBJICHUS rasza
Hroro
6 IIpakTuueckue [IpoekTupoBaHue BaKyyMHBIX [1K-2, ITIK-4

pPEKOMEH1alluu 110
MIPOEKTUPOBAHUIO
BaKyyMHBIX YCTaHOBOK

YCTaHOBOK U PAcYET OCHOBHBIX
rapaMeTpoB

Hroro
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Uroro 3a cemectp

18

Htoro

18

5.4. JlaGopaTopHbIe 3aHATHSA

HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.

Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT

HazBanus pasnenos (Tem) HaumenoBanue 1ab0paTopHbIX dopmMupyemsbie
TUCIIAILINHEL pabot Tpynoemxocts, KOMIIETEHIINHU
4 cemecTp
2 Cpencrsa NOIy4YEHUS MexaHnuyeckrue BaKyyMHbIE 4 [1K-2, TIK-4
HU3KOI'0 BaKyyMma HACOCBHI JUIs peBapUTEIbHON
OTKAuYKU
Hroro 4
4 CpencTBa noJTy4eHuUs [Tapomacnsabie 1uddy3noHHbIE 4 I1K-2, TIK-4
BBICOKOT'O BaKyyMa HacOChI
HUrtoro 4
6 IIpakTuueckue MopenupoBanue hopBaKyyMHOM 4 [1K-2, ITIK-4
pPEKOMEH1alluu TI0 YCTaHOBKH
OPOCKTUPOBAHHIO MonenupoBanue 4 IIK-2, ITK-4
BAKyyMHBIX yCTaHOBOK BBICOKOBAaKYyMHOH YCTaHOBKHU
Hroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHbBIM IIaHOM

5.6. CamocTosiTeqIbHaAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymre 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
Ha3zBanus .
Buael camocrositensHol | TpymoeMkocTs, | Popmupyemblie
pasnenos (Tem) DopMBI KOHTPOJIS
paboTsl q KOMIIETEHIINHU
JUCIUTUTUHBI
4 cemecTp
1 BBenenue [ToaroroBka k 3auery 1 I1IK-4 3auér
IToaroroBka k 1 I1K-4 KoHntpoinbHas
KOHTPOJIbHOM pabote pabora
Brinonnenue 2 [1K-4 [IpakTHueckoe
MPAKTUYECKOT0 3a/IlaHuUs 3aJlaHue
IToaroroBka k 1 I1IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 5
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2 CpencrtBa [ToaroroBka k 3auety 1 [K-2, TIK-4 3auéT
OJTy4CHHUA Brmonaenue 2 IIK-2, IIK-4 NunuBuayansHoe
HHU3KOI'0 BAKYyMa | UHIWBUIYAJIBHOTO 3aJaHue
3a/laHus
IToaroroska k 4 I1K-2, I[IK-4 JlaGopatopHas
nabopaTopHOii paboTe, pabota
HaIMCaHUE OTYeTa
Brinosinenue 2 [K-2, TIK-4 [IpakTrueckoe
MPaKTUYECKOT0 3aJaHus 3a/laHne
IToaroroBka x 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 10
3 Metoapl [ToaroroBka k 3auery 1 OIIK-3, TI1K-2, 3auér
M3MEPEHUS I1K-4
BaKyyma ITonroroBka k 1 OIIK-3, TIK-2, KonTponbhas
KOHTPOJIbHOM paboTe [1K-4 pabota
IToaroroska k 4 OIIK-3, [1IK-2, JlaGopatopHas
nabopaTopHoii paboTe, I1K-4 pabota
HaIMCaHUE OTYeTa
ITonroroBka K 1 OIIK-3, TIK-2, TectupoBanue
TECTUPOBAHUIO I1K-4
Hroro 7
4 CpenctBa [ToaroroBka k 3auery 1 [1K-2, TIK-4 3auét
NOJTy4CHHUA Brimonnenune 2 I1K-2, I11IK-4 NuauBunyansHoe
BBICOKOI'0 BaKyyMa | yHIUBUAYAJIBHOT'O 3aJaHue
3a/1aHus
[ToaroroBka k 1 [1K-2, TIK-4 KonTponbhas
KOHTPOJIbHOU paboTe pabora
[ToaroroBka x 4 [1K-2, TIK-4 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
Beimonnenue 2 [1K-2, TIK-4 [IpakTrueckoe
MPaKTUYECKOT0 3aJaHus 3a/laHne
[ToaroroBka k 1 [1K-2, TIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 11
5 Pexumsbl otkauku | [loaroroBka k 3aueTy 1 [1K-2, TIK-4 3auér
BaKyyMa M YCJIOBHUA | [JoaroTOBKA K 1 IIK-2, IIK-4 KonTposnbhas
BBIOOpA KOHTpPOJIbHOM paboTe pabora
BaKyyMHbIX [MoxroroBka K 4 [K-2, T1K-4 JlaGopatopHas
Hacocos 1abopaTopHoii pabore, pabora
HaIMCaHUE OTYeTa
Breimonnenue 2 [1K-2, TIK-4 [IpakTrueckoe
MPaKTUYECKOT0 3aJaHus 3a/laHne
[ToaroroBka k 1 [1K-2, TIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 9
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6 [Ipaktuueckue |IloaroroBka k 3aueTy 1 [1K-2, [IK-4 3auér
PEKOMEHAAINU 110  |[IonroToBKa K 1 IIK-2, IIK-4 KonTponbhas
MPOCKTUPOBAHUIO | KOHTPOJILHOM paboTe pabora
BaKyyMHbIX [MoxroroBka K 2 [K-2, TTK-4 JlaGopatopHas
yCTaHOBOK 1abopaTopHoii pabore, pabora
HanMcaHue oTyeTa
IToaroroBka k 1 I1K-2, I11IK-4 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 2 [1K-2, TIK-4 [IpakTrueckoe
MPAaKTUYECKOT 0 3aaHUs 3aJjaHKe
Hroro 7
7 BakyymHbIE IToaroroBka k 3auery 1 [1K-2, [IK-4 3auér
METOJIbI IToaroroBka x 1 IIK-2, IIK-4 KonTposnbhas
[IOJIyq9CHUA KOHTPOJIbHOM paboTe pabora
HaHOCJIOCE [ToaroroBka K 2 [1K-2, TIK-4 JlaGoparopHast
nabopaTopHoii paboTe, pabota
HamMcaHue oTyeTa
Brinosinenue 2 [K-2, TIK-4 [IpakTrueckoe
MPAaKTUYECKOTO 3aaHUs 3aJlaHue
IToaroroBka x 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 7
Hroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,

CoOTBETCTBHE KOMHCTCHHHﬁ, q)OpMI/IpyeMbIX IIpu U3yUYCHUU OUCHUILIINHBI, 1 BUIOB 3aHATHH

M BHJOB 3aHATHI

MpeACTaBICHO B TabuIEe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bunel yueOHOI nesTebHOCTH
dopmupyembie
Jlex. | Ilpak. | JIa6. | Cam. DOopMBI KOHTPOJIA
KOMIIETEHITNH
3aH. 3aH. pal. | pab.
OIIK-3 + + +  |3auér, Konrponsnas padora, JlabopaTtopHas
pabota, TectupoBanue
[IK-2 + + + + 3auét, UnnuBuayanbHoe 3a1anne, KoHtponbHas
pabora, JlabopaTopHas padora, [IpakTuueckoe
3aganue, TectupoBaHue
I[1IK-4 + + + + 3auér, UnquBuyansHoe 3aaanue, KontponbHas
paborta, JJaboparopHas padota, [IpakTuueckoe
3amanue, TecTupoBaHue

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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MakcuManbHbIN MaxkcumanbHbII MaxcHmaibHeli
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6ain 3a nepuon Oazu 32 nepuon Beero 3a
Hayana cemectpa | Mexay KT u 2KT mexay 2KT u na ceMectp
KOHEI[ ceMecTpa
4 cemecTp
3auér 0 0 30 30
NuauBuayanbHOE 3a7jaHKe 7 7 0 14
Kontponbnas pabota 0 7 7 14
JlaGopatopHas pabota 0 8 8 16
[IpakTrueckoe 3aganue 6 6 2 14
TectupoBanue 0 6 6 12
Nrtoro makcumym 3a 13 34 53 100
NEPUOL
Hapacratomum utorom 13 47 100 100
6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb
banbl Ha aTy TEKYyIIEro KOHTPOJIS Onenka
>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOBHas JqUTEpaTypa

1. Illecrak, B. I1. BakyymHuas Texauka. KoHrenius pa3pexxeHHoro rasa : yueoHoe mocooue / B. I1.
[lectak. — Mocksa : HUAY MU®U, 2012. — 272 c. [DnexTpoHHbIN pecypc|: — Pexum nocrymna:

https://reader.lanbook.com/book/75958#1.

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. OcHOBBI BaKyyMHOH T€XHUKH, TeXHOJOTUH: yueb. mocodue / A.H. SApmonos. - [lepms: U3n-Bo
ITepm. roc. texH. yH-Ta, 2010. - 174 c. [DnekTpoHHBIA pecypc]: — Pexum pgoctyna:

https://reader.lanbook.com/book/160774#2.
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. OcHOBBI BaKyyMHON TE€XHUKH: Y4eOHO-METONUECKOE TOCOOHE MO ayIUTOPHBIM MPAKTUIECKUM
3aHATUAM U caMocToaTenbHol padote / T. . Jlanununa - 2025. 20 c. [DnexTpoHHbIH pecypc]: — Pexxum
nocryma: https://edu.tusur.ru/publications/11222.

2. OcHOBBI BaKyyMHON TeXHUKH: MeToIM4YeCKHUe yKa3aHHsI 110 BBHIIIOJIHEHHUIO J1a00paTOPHBIX paboT
/ T. U. Hauwununa - 2025. 28 c. [DnekTpoHHBIH pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/11221.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JHII
€ OrPAaHUYe€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MaTEePHAIIbI ISl CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxcs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHH AMCHUIUIUHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHast ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THIIA, yaeOHas
ayIUTOpHUsSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHUYECKOT0 THUIA, ydeOHas ayIUTOPHUs ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIIA, MOMEUICHUE I MPOBEACHHS TPYINIOBBIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAllMi, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOH aTTECTAINH;
634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuia, 1. 74, 121 ayn.

Onucanue nMerolerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;

- Muxpodos;

- Tymba i noknnagumka;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

JlaGopaTopusi TEXHOJIOTHMU MHTETPANBbHBIX CXeM: yueOHasi ayIUTOPHS AJIS MPOBEICHUS 3aHIATHI
naboparopnoro tuna; 634034, Tomckas o6nacth, T. Tomck, Bepimmauna ynuna, a. 74, 116 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YcTaHoBKa BakyyMHoOro HanbuieHust Y PM-3 (2 mT.);

- YceranoBka BakyyMHoro HansiieHus Y BH-2M-1;

- YcranoBka BakyyMHOro HamnbsuieHus: BYII-5;

- Hacoc Bakyywmnsiit 2 HBP-5/IM;

- Bakyymmerp BUT-2;

- Uctounuk nuranus YUII-2 (2 mwrt.);

- U3meputens ummutanca E7-20;

- Uctounuk mranusg HY 3003;

- Mukpockon MMVY-3;

- Mukpockon MUH-4;

- Muxkpockon MBC-9;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PaCTONIOKEHHBIC TI0 aJIPecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayz.;

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmununa ynuua, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuua, a. 74, 130 aya.

Onucanue nMeroerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «HTEepHET» M 00eCIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nH(popmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaibHO-TeXHHYeCKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIUI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHQopManuu B JOCTYMHBIX opMax, MOOUIBHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAUHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHOW CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPEIYCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4eOHBIX ayJAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMMMHCS C HAPYUNIEHHWSIMH ONMOPHO-ABUraTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHol nHpOpMaIMK B JOCTYMHBIX popMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJei ¢ MHBAJIUIHOCTBIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHON
KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hassanus pasnenos (rem) ®opaHpyembie ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
JUCUUTIIUHBI KOMIIETEHIIUH
1 Beenenue [1K-4 3auét [Iepeuens BOIIpOCOB 1Jist
3a4era
KoHntponbHas [IpumepHbIii IepedeHb
pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
IIpakTrueckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
2 Cpencta nosnyuenust Huszkoro |[1K-2, [TK-4 3auér [lepeuenb BOIIPOCOB IJIst
BaKyyMa 3a4era
NupusunyansHoe |IIpuMepHBIil mepeueHs
3a1aHNe BApUAHTOB MHIUBUTyaIbHBIX
3aaHuN
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 Metoast uzmepenus Bakyyma |OIIK-3, T1K-2, 3auér ITepeuens BOIIpOCOB 1Jist
[1K-4 3a4era
KontponbHas [IpumMepHbIi TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN

CornacoBaHa Ha noptane N2 83780

12



4 CpencrBa noJy4eHUs [1K-2, TIK-4 3auér [Iepeuyens BonpocoB i
BBICOKOI'O BaKyyma 3aueTa
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHuN
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
JlaboparopHas Temb! m1abopaTopHbIX padoT
pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
5 Pexxumbl otkauku Bakyyma u | I1K-2, TTK-4 3auét ITepeuens BOIpOCOB 1Jist
yCIIOBHS BEIOOpA BaKyyMHBIX 3auera
HacocoB KonTtponbHas [IpuMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
6 Ilpaktuueckue pexomennauuu |I1K-2, [IK-4 3auér IIepeuyens BonpocoB 11t
10 TPOEKTUPOBAHUIO 3aueTa
BaKyyMHBIX yCTaHOBOK KonTponbsHas [TpumepHsIil nEpeyeHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpaxTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
7 BakyyMHBIE METOBI [IK-2, I[IK-4 3auér [Iepeuens BOIIPOCOB It
MIOJTyYEHHUs] HAHOCIIOEB 3aueTa
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3a1aHMIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[lkana oneHkH cHOPMUPOBAHHOCTU OTIEJbHBIX IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUS IO
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JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Onenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUpPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETIEHH KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX IPEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpatartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBII>i SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

. Uto Takoe ObICTpOTa ACHCTBHUS HACOCOB?

a) o0BeM Ta3a, MOCTYIAIIINA B pabOTarOIINil HACOC B €IMHUITY BPEMEHU;

0) 00beM rasa, MOCTyMAIONIUK B €UHUILY BPEMEHHU U3 COCY/la B TPyOOIIPOBO/T;

B) MPOU3BOAMTEIHHOCTHIO HACOCA TP IAHHOM BITYCKHOM JIaBJICHUM,

I') KOJUYECTBO ra3a, MPOXOIAIIETO Yyepe3 MOMepedyHoe ceueHne TpyOonmpoBoaa B €IUHHILY
BpPEMECHHU.

. I[Ipu kakOM U3 PEKUMOB TE€UESHUS Ta3a M0 JIUHHOMY TPyOOIPOBOIY PO Ta3a HE BIUSAET Ha
MIPOBOJIUMOCTH TPyOOTIpOBOIa?

a) MOJIEKYJISIpHBIN PEKUM;

0) BA3KOCTHBIN pexHM;

B) MOJICKYJISIPHO-BSI3KOCTHBIN PEXUM;

T') OTHO3HAYHO OIPEJICIUTH HEBO3MOKHO.

. Mcxons u3 kakux cooOpakeHuil Mpou3BOANUTCS BEIOOP BaKYyMHBIX HACOCOB?

a) ObICTpOTa JEWCTBHS Hacoca JOJDKHA MPEBBIMIATh PacuyETHYIO OBICTPOTY AEHCTBHS, a
npeaesibHOE JaBJIE€HUE JOJKHO OBITh MeHblLIE TpeOyemMoro ¢ yuyeTtoM KoddpduiueHrta
UCTIOJIb30BaHUsl HACOCA;

0) ObicTpOoTa AEHCTBUS Hacoca HE JOJKHA MPEBBIIATh PacUETHYIO OBICTPOTY NEHCTBUS, a
npeJieJbHOE JaBJ€HUE JOJIKHO OBITh BbIIIEe TpeOyemMoro ¢ ydetoM KoddduuueHrta
UCTIOJIB30BaHUsl HACOCA;

B) OBICTpOTA JCWCTBHUS HAacOCa M €T0 MPEIeIbHOE TaBICHNE HE TOJKHBI TIPEBHIMIATh PACYETHBIX
3HaYeHUH ¢ yueToMm Kod(duireHTa NCnoab30BaHUs HACOCa;

r) OBICTPOTA JACHCTBUS HAacOCa M €0 MPEeTbHOE JaBICHHUE JODKHBI MPEBHIMIATh PACUETHBIX
3Ha4YeHHH ¢ yueToMm ko3 uireHTa UCIOoIb30BaHUs Hacoca.

. HazoBrTe 0OCHOBHOE yCI0BHE MEXAHMYECKON MOJIEKYISIPHON OTKAYKH.

a) ITTMHA BpalIalomencss OKPYKHOCTH TBEPAOTO TeJla MPEBBINIACT JIMHY CBOOOTHOTO mpobera
MOJIEKYJI ra3a;

0) CKOpPOCTh JABMIKCHHS MOBEPXHOCTHU OOJIBIIIE FIIM paBHA CKOPOCTH TEIUIOBOTO JBHMIKCHHS
MOJIEKYJT OTKaYHBaEMOTO Ta3a;

B) CO3/IaHWE JBIDKYIIEH CHIIBI MOJIEKYJI T'a3a 3a CUeT TPaJMeHTa X KOHIEHTPAIMH Ha BXOJTHOM
Y BBIXOJHOM (IaHI[aX Hacoca;

T') 3aXBaT U MepeMeIIeHIe MOJIEKYJI ra3a MOoABIKHBIMU JIOTTACTSIMH HACOCA.

. YpaBHeHHE CIUTONIHOCTH TIOTOKA Ta3a...

a) TIOKAa3bIBAET MOCTOSHCTBO Ta3a B JIIOOOM CEYSHHH TPYyOOIPOBOA MIPH YCIOBHH OTCYTCTBHS
HATEKaHWUs Ta3a U3BHE;

0) moka3plBa€T MOCTOSHCTBO ra3za B JIOOOM ceueHUHM TpyOOMmpoBOja MPU YCIOBUHU
HEMEHSIOIEHCS OBICTPOTHI ACWCTBUSI HAcOCa M CKOPOCTH OTKA4YKH 00BEMa;

B) XapaKTepHU3yeT IBUKYIIYIO pa3HOCTb JaBIICHHIA;

T') XapaKTepu3yeT CKOPOCTh OTKAYKH 00beMa.

. Uro Takoe ko3¢ HULIHEHT UCTIOIb30BaHUS Hacoca?

a) BeJIMYMHA, MMOKa3bIBalomasi 00beM rasza, MOCTYMAIUN B paOOTAIOIINN HACOC B €UHUITY
BpPEMEHU;

0) BeNMUYMHA, MMOKA3bIBAOIIAs KOJIMYECTBO ra3a, MPOXOIAIIEro Yepe3 MOonepeyHoe CEUCHHE
TpyOOIpPOBO/Ia 32 €IMHUILY BPEMEHU;

B) BEJTMYMHA, TOKA3bIBAIOMIAs 00BEM ra3za, OTKaunBaeMOT0 U3 COCY/Ia 32 CMHHILY BPEMEHH;

I') BeJIMYMHA, [TOKa3bIBAOIIas BO CKOJIBKO pa3 CKOPOCTh OTKAYKM 00beMa HMKE OBICTPOTHI
JIEHCTBHS HACOCa;

. Urto Takoe CeJIeKTUBHOCTb OTKAUKHU?

a) CTETIeHb BaKyyMa, CO371aBaeéMOT0 OTKauMBAIOIIECH CHCTEMOI;
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0) yaaJieHre MOJIEKYJI ra3a CTpOTO OJJHUM KJIaCCOM HacOCOB;
B) YJIyYIIICHHE YACTOTHI OCTATOYHOHN aTMoc(depsl Mociie mporecca OTKA4KH;
r) mpeobiaaHie CKOPOCTH OTKAYKH CTPOTO OJHOTO rasa Mo CPaBHEHHIO C JAPYTHMH.

. Kakoii pakTop He BnuseT Ha mpeaebHOe AaBieHUe AU Y3MOHHBIX HACOCOB?

a) TeMIepaTypa HarpeBares;

0) muaMeTp BXOIHOTO (hIaHIla HACOCA;

B) POJI OTKAYMBAEMOT'0O T'a3a;

T') 1aBJICHHE B BBIXOJAHOM (py1aHIle Hacoca.

. Uem onpenenseTcs BeTUINHA PEICTLHOTO AaBICHUS HACOCOB 00BEMHOM OTKAUKHU?

a) CKOPOCTBIO OTKAYKH;

0) KOJIMYECTBOM ITUKIIOB OTKAYKH;

B) HAJIMYMEM «BPEJHOT0» MPOCTPAHCTBA B KOHCTPYKIIMH HACOCA;

') BeJIMYMHON OTKAYMBaeMOro oObema.

YeMm ompenensieTcsi CKOPOCTh OTKAYKHM MHOTOCTyneH4aTtoro Aud¢y3noHHOro Hacoca H
MpeaeIbHOE JaBJICHUE?

a) CKOPOCTh OTKAYKH JJIMHHOW MapoOBOM CTPYH MEPBOU CTYIEHU, MPEEIbHOE AaBJICHHUE —
KOJINYECTBOM CTYTIECHEH;

0) CKOpPOCTh OTKAYKH U MPEJIEIbHOE JaBJICHNE B PABHOM CTEINIEHU ONPEAEIIOTCS TeMIIepaTypoit
HarpeBaTes;

B) CKOPOCTb OTKAUKH KOJIMYECTBOM CTyIEHEH, MpeeiabHOe 1aBlieHue JIIMHHOW MapoBOM CTpyH
MEPBOM CTYIIECHHU;

I') CKOPOCTh OTKAUKHU U MpPEeeSbHOE J1aBICHHE B PABHOU CTENEHH ONPENEAI0TCs CBOWCTBAMU
paboueit KUAKOCTH

Kakum nmapameTpom ormpenensieTcs npeaenbHoe JaBjIeHHe KPUOKOHIEHCAMOHHOTO Hacoca?

a) IaBJICHHEM HACBIILIEHHBIX TApOB OTKAYMBAEMOTO rasa;

0) MJIOTHOCTHIO OTKAYMBAEMOTO T'a3a;

B) Maccoi MOJIEKYJI OTKauMBaeMOro rasa;

') IMaMETPOM MOJIEKYJl OTKauMBaeMOro rasa.

Kak 3aBucuT TemmnepaTypa HUTH TEPMOIAPHOTO BaKyyMeTpa OT JaBJIeHUS ra3a B o0nactu
CBEPXHMU3KUX JABJICHUM:

a) JIMTHEWHO yOBIBACT C MOHMKECHUEM JaBJICHUS;

0) HE 3aBUCHUT OT JIaBJICHUS,

B) CHayaJyia BO3pacTaeT, 3aTeM YOBIBAECT;

T') TMHEHO BO3pacTaeT C MOHMWKEHUEM JaBICHHUS.

Hwxuuit npenen usmepsieMbIX JaBJICHUN MOHU3ALMOHHBIM BaKyyMeTpoM OyAeT TeM MEHbIIE,
yem

a) MEHBIIIC HOHHBIN TOK;

0) GoJIbIIIe AIEKTPOHHBIN TOK;

B) MEHBbIIIE AIEKTPOHHBIN TOK;

r) O0JBIIIE HOHHBIN TOK.

UYTto B mepByl odepenb ONpenaessieT JaBJIE€HUE HACBIIIEHHBIX MapoB METAJIOB IpH
TEPMHUYECKOM UCTIapEHUH B Bakyyme?

a) YUCTOTY MOJTYYEHHOMN IUIEHKH METajlia;

0) TeMIiepaTypy UCIIapeHUsI METaJIa;

B) CKOPOCTb KOHJIEHCAIIMX aTOMOB MeTajljla Ha MOJIOXKKE;

') CKOPOCTh UCHIAPEHUsI aTOMOB MeTaJljIa C UCTIapUTEIIs.

Kak 3aBUCHUT CKOpPOCTH poCTa MJIEHKU HNPU TEPMHUUYECKOM HCIAPEHUH OT PACCTOSIHUSA
HCTIAPUTENb-TIOIJIOKKA?

a) oOpaTHO MPOMOPIIMOHATBHHO;

0) PsIMO TIPOTTOPIIMOHATIEHO;

B) HE 3aBHCHT;

T') 3aBUCUMOCTb HEOJTHO3HAUHAS.

UYro Takoe ko3(h(HULIHEHT pacnblICHUS P HOHHO-IJIA3MEHHOM PacHbICHUN MUILEHU.

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

0) ko3 dunmeHT, nmokaspBarOmMui 3PHEKTUBHOCTh UCTOIB30BAHUS MHUIICHH MPU UOHHO-
MJIa3MEHHOM PACTIbUICHUU;
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B) Kod(p(dumueHT, mMOoKa3bIBAIMINKA CTENEeHb M3HOCA MUIIECHU MPU HOHHO-TLIA3MEHHOM
pacnblICHUH;

r) K03 HUIHUEHT, TTOKAa3BIBAIONTNN CKOJIBKO aTOMOB M3 MHUIIIEHU CIIOCOOEH BBHIOUTH OJTMH HOH.
Koadpdunuent pacnpiieHus Npu MOHHOM PACHBUICHHUU C YBEJIMYEHUEM TeMIepaTyphbl
MUIICHH. . .

a) He U3MCHSCTCS;

0) yMEHBIIIaeTCs;

B) YBEJIMYHMBACTCS;

') BeJCT ce0st HEOJTHO3HAYHO.

Kak n3meHuTCs BpeMsi HallbUICHUSI C YBEJIMYEHUEM TeMIIepaTypbl UCIIAPEHUSI TIPU HEU3MEHHOM
TpeOyeMOM TOJIIUHBI TUICHKHU?

a) He U3MCHUTCH,

0) YMEHBIIINUTCS,

B) YBEJIMYHTCS;

') BeACeT ce0st HEOJTHO3HAYHO.

B kakom ciyuyae peKOMEHAYeTCsl METOJ] «B3PBIBHOTO HCTIApEHUS»?

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

0) Mpu HANBUICHUH TYTOIJIAaBKMX MAaTEpPHAJIOB;

B) IpY HANbIJICHUH JParolieHHbIX MaTEePHUAJIOB;

T) B cIy4ae, KOr/ia crapsieMoe BEIIECTBO «OTPABIISETY» BAKYYMHYIO CUCTEMY.

Pa36poc TonmuHbl MIEHOK MO MOAJ0XKKE NMPU TEPMUUYECKOM UCIAPEHUU B BAKyyM€ B IEPBYIO
odepeqb 00yCIIOBIICH:

a) CTaTUCTUYECKHUM pacrpezenenueM ['aycca;

0) HEpaBHOMEPHOCTHIO UCIIAPEHUS MaTepuaa ¢ UCTIApUTEIIS;

B) HEPAaBHOMEPHOCTHIO HarpeBa Mo I0KKU;

T) pa3jauyueM PacCTOSTHUM OT UCTApUTENs 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?
KpuokonaeHncaunonnsie Hacochkl. Kak 3aBUCAT XapaKTEpUCTUKHU HACOCOB OT TEMIIEPATyphl
KpHUOIaHEeIH?

. IlokazaTe HEOOXOIMMOCTh BHICOKOTO BaKyyMa MPH HANbUICHUHU TUIEHOK. ONpeaesuTh TPaHuLlbl

0 J1aBJICHHUIO.
Mexanuueckue Hacochl. OCHOBHbBIE XapaKTEPUCTHKHU.

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

MCIIOJIb30BaTh B KaYECTBE pab0Yeii )KUIKOCTH PTYTh WA BOAY?

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

UCIIOJIb30BaHUs HACOCA.
Crnioco0 nosy4eHus: BBICOKOTO BaKyyMa C IMMOMOIIBI0 KPHOAACOPOIIMOHHBIX HACOCOB.

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

TEYCHHsI Ta30B IO TPyOOIpoBogam?

Kak mpousBecTr BbIOOp BaKyyMHOI'O Hacoca B HEyCTaHOBUBIIEMCS pexume?

Kak 3aBHCHUT CKOPOCTh KOHAEHCALMU MPH TEPMHUYECKOM HCIAPEHUHM OT PACCTOSHUSA
UCIIAPUTEIb-TIOAJIOKKA?

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

Oco0eHHOCTH UCTIApEHUH COSAMHEHUH 1 CIJIAaBOB ITPH TEPMUYECKOM HCIIAPEHUH.

Kak n3MeHuTcs BpeMst HallbUICHUS C YBEJIIMUCHUEM TeMIIEpaTypbl HCTIApEHNUs?

PaccmoTpeTh nporiecc ucnapeHust myTeM HarpeBa yCKOPEHHBIMU AJIEKTPOHAMH.

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

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

OOBACHUTD 3aBUCUMOCTh CKOPOCTH UCHIAPEHUsI OT TeMIIepaTyphbl HCIIApPEHUSI.

PaccmoTpeTs nporece pacnbuieHHs B TICIOLIEM pa3pse.

[Tna3MeHHbIE METO/IbI MOJTyUYEHHS] HAHOCTIOEB CJIOKHBIX BEIIECTB.
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9.1.3. IIlpuMepHbIii NepeyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. OcHOBHOE ypaBHEHME BaKyyMHOU TeXHUKHU. Ha uTO BaMsIeT NpOBOJMMOCTb TPyOOIPOBOJOB U OT
Yero OHa 3aBUCHUT?
2. Yro Takoe ObicTpoTa aeiicTBUs HacocoB? Kak ee ompenenuTs B 3aBUCUMOCTH OT PEXKUMOB
TEYEHUs ra3oB 10 TpyOoIpoBoam?
3. KpuokonaeHcanmoHHble Hacochl. Kakumu mapamerpaMu onpenesisieTcss CKOPOCTh OTKAauKH
KPHOKOH/IEHCAIIMOHHOT'O HAcOoCa.
4. OOBSCHUTH MPUHIMIT MOJIEKYJISIpHON oTKauku. [Ipenensl paboTsl MONEKYJIAPHBIX HACOCOB IO
JTaBJICHUIO.
5. Xapakrepuctuku n1udy3uoHHbIX HacocoB. Kakue (akTopsl ¥ moueMy BIHSAIOT HA MPEEIbHOE
JTaBJIEHUE 3THUX HACOCOB?
Kak mpousBecTr BEIOOp BaKyyMHOI'O Hacoca B yCTaHOBHMBILEMCSI pekuMe?
. Mexanuueckue MacisiHble Hacochl. [IpoaHanu3upoBaTh BIHSHHE BPEAHOIO IPOCTPAHCTBA HA
IpeeNIbHOE 1aBJICHUE.
8. Uro ompezenseT AaBleHHE HACBILIEHHBIX MApOB METAJIOB PU TEPMHUECKOM HMCIApEHHUH B
BaKyyme?
9. TemioBble BaKyyMeTpbl. AHAIN3 3aBUCUMOCTH YYBCTBUTEIBHOCTH TEIUIOBBIX BaKyyMETPOB OT
TeMIepaTypbl HUTH U OajlIoHa.
10. IIpuHUIMI U3MEpEeHHUs] HOHU3ALMOHHBIX BAKyyMMETPOB.

~ o

9.1.4. TeMbl NpaKTHYECKHUX 3aJAHUH

OmnpeneneHre OCHOBHBIX NTapAMETPOB MEXaHMUECKUX HACOCOB

Pacuer 3¢ pexkTrBHOI CKOPOCTH OTKAYKH

Pacuer mapameTrpoB nuy3nOoHHBIX HACOCOB

Pacuer napameTpoB KOHJIEHCAIIMOHHBIX U KPHOAJCOPOLIMOHHBIX HACOCOB

Pacuet BbIOOpa BaKyyMHBIX HACOCOB JJIsl 0O€CTIEUEeHHsI 3aJaHHOTO IaBJICHHS ra3a
Pacuer BpeMeHu ocax/1eHUs IJIEHOK [IPH TEPMUUYECKOM UCIIAPEHUU B BaKyyMe

AR

9.1.5. IlpuMepHbIii NepeyeHb BAPMAHTOB MHAMBHIYAJbHBIX 3aJaHUI

1. Onpenenuts MO CIPAaBOYHBIM JAHHBIM OCHOBHBIE MapaMeTPhl NPEAT0KEHHOTO MEXAHUYECKOTO
dbopBakyyMHOro Hacoca. Paccuntarh 3HaueHHsI OBICTPOTHI JIEHCTBUS Hacoca B JAuana3oHe
JABJICHUI OT JaBJICHHS 3aIlycKa JI0 MPEeAeTbHOr0 TaBJIeHHs paboThl Hacoca.

2. PaccuutaTh JaBieHHE B BBITYCKHOM (hiaHIle MpeioxKeHHOro Tud(y3HOHHOTO TapOMacCIsTHOTO
Hacoca Mpu ero paboTe ¢ KOHKPETHONW MapKoil BaKyyMHOTO Maclia U, YYUTHIBAsS yCIOBUS
COrJacoBaHUsA BAaKyyMHBIX HacOCOB M BbIOOpa BaKyyMHOTO Hacoca MPOU3BECTH MOI00D
¢dbopBaKyyMHOT0 Hacoca.

3. IIpousBecTu pacyeT BbIOOpa BaKyyMHBIX HACOCOB JIJIsl OOECIICUECHUS 3a/IaHHOTO JIaBIICHUS ra3a B
KOHKPETHOW TEXHOJIOTMYECKOM YCTaHOBKE.

4. Pa3paboTaTh BaKyyMHYIO CUCTEMY JIJIsl TONy4eHUs naBneHus B kamepe 3-10-3 Ila, ucnons3ys B
KayeCcTBE HACOCOB JJis MOJyuYeHHUS BaKyyMa KPUOTEHHBIM M MexaHUueckuil. BribpaTh
KOHKPETHBI THUI HACOCOB, €CJIM CyMMapHOE Tra30BbIeJICHUE U HAaTeKaHue coctasiseT 5-10-4
Mm3-Ila/c. Bpems npeaBaputenbHOM OTKaYKU KaMepbl BMECTUMOCTBIO 25 1 10 JaBJICHHS 3aMycKa
BBICOKOBAaKYyMHOT0 Hacoca He 6osnee 10 MuH.

5. PaccuntaTh naBieHue B Kamepe B mpoliecce OTKayku AudPy3noHHBIM HACOCOM B TeueHue 1
yaca. CyuTath, 4TO CyMMapHbIN MOTOK Ia30BbIJICJICHNS U HATEKaHUs B Ha4YaJle OTKa4YKU pPaBeH
3-10-4 m3-Ila/c u ymensinaercs B 2 pa3a kaxabie 20 MUHYT OTKa4ku. BbIicOKOBakyymHas
MarucTpajib COCTOUT U3 OTBEPCTHUS Ha BbIXOJe U3 Kamepbl guametrpoMm 200 MM, matpyOka
nuametpoM 200 mm u gmHOM 450 MM 1 3aTBOpa. [IpoBOAMMOCTE 3aTBOpA, YCTAHOBIEHHOTO Ha
BXOJTHOM OTBEPCTUU
BBICOKOBAKYYMHOT'0 Hacoca, paBHa 6 m3/c.

9.1.6. TeMbI J1a00paTOPHBIX PadoT

MexaHndecKkne BAaKYYMHBIC HACOCHI JJI HpeI[BapHTGHBHOfI OTKa4YKHu
[Tapomacnsabie 1uddy3nOHHBIE HACOCH

MonenupoBanue popBaKyyMHON YCTaHOBKU

MopnennpoBaHue BEICOKOBAKYYMHOM YCTaHOBKHU

L=
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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