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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
IIPUMEHEHHUs BAKyyMHBIX TEXHOJIOTHU I HMPOU3BOACTBA U3JEIUN MUKPOIEKTPOHUKHU.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue TeOpeTUYECKUX OCHOB BAKYYMHOM TEXHUKH.
2. Wzyuyenue cioco0OB MOIyYCHHUSI U U3MEPEHUS 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).

WNunekc nucuumunst: 51.B.02.03.
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

IIKP-7. Cnocoben
BBITIOJIHATH Pa0OTHI IO
TEXHOJIOTHYECKOU
IOJrOTOBKE
MPOU3BOICTBA
MAaTEepHAJIOB U 31U
AJIEKTPOHHOU TEXHHUKHU

IIKP-7.1. 3naer
TEXHOJIOTHYECKHE OCHOBEI
MIPOU3BOICTBA MAaTEPHAJIOB U
W3AEJIHUHI JIEKTPOHHOM
TEXHUKU

3HaeT TeXHOJIOIMYECKUE OCHOBBI
MIPOM3BOJICTBA MaTEpUAJIOB U U3/
AJIEKTPOHHOU TEXHUKHU

IIKP-7.2. YMeeT BBHITOJIHATE
OTJIENbHBIC TEXHOJOTHUECKIE
ONEPALMH 110 TPOU3BOACTBY
MaTepuaioB U U3
AIIEKTPOHHOU TEXHUKHU

YMeeT BBIIOJHATh OTJAEIbHBIE BAaKYYMHBIC
TEXHOJIOTHUYCCKUC OIICpalluu 110
MMPpONU3BOACTBY MATCpPUAJIOB U 15661 (5110505
3J'IeKTp0HHOfI TCXHHUKHU

[TKP-7.3. Bnaneer HaBbIKaMH1
MOCTPOCHHS
TEXHOJIOTUYECKUX MapIIPyTOB
M3TOTOBIICHHSI MATEPUAIIOB U
U3JIeIIUHI DIIEKTPOHHON
TEXHUKU

Bitageer HaBbIKAMM IOCTPOCHUS
TEXHOJOTMYECKUX MapLIPYTOB U3rOTOBJICHUS
U3JIeIIUI DIIEKTPOHHON TEXHUKHU
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ITKC-2. Cnocoben k [TKC-2.1. 3Haet ocHOBHOE 3HAeT CTPOEHUE U MPUHIIMIIBI

NPOU3BOJCTBA U3ACIUN |y 06OpPYIOBAHUS ISl €70
MHKPOI3JICKTPOHUKHA U peanu3anuu

MMPUMCHCHHUIO TEXHOJIOTHUYCCKOC q)YHKHHOHI/IpOBaHI/ISI TEXHOJIOTHUYCCKOC
COBPEMEHHBIX o0opyaoBaHue A BaKyyMHOI'0 000pYZOBaHUS ISl
TEXHOJIOTHYECKHUX MIPOU3BOJICTBA U3CINI MIPOM3BOJICTBA U3CINI IIEKTPOHHON
MpoueccoB U BHGKTpOHHOﬁ TCXHUKHN TCXHUKN

TEXHOJIOIM4ECKOTO ITKC-2.2. Ymeer YMeeT 000CHOBBIBATH BEIOOP HEOOXOMMOTO
000pyKOBaHMs HA 000CHOBBIBATH BHIOOD BaKyyMHOT'O 00OPY/IOBaHHMS JIJIsl pean3aIiiu
dTarax paspaboTKy U TEXHOJIOTUYECKOTIO MpoLecca |KOHKPETHOIO TEXHOJIOMMYECKOTr0 IIpoLecca

TBEPIOTEIBHOH [TKC-2.3. Bnageer HaBbikaMu |BiajgeeT HaBbIKaMU NPAKTUYECKON PabOThI HA
SJICKTPOHNKH IPaKTHYECKO# paboThI Ha TEXHOJIOTHYECKOM BaKyyMHOM 000DPYIOBaHHU
TEXHOJIOTHYECKOM
00opyaoBaHUU

4. Oobem AUCHUIIVIMHBI B 32a9€THBIX ¢IUHHIIAX C YKAa3aHUEM KOJIHUYECTBA AKAACMUYCCKHUX YaCoB,

BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM

H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Beero |CemecTpsl
Bunbl yueOHOIl e TenbHOCTH
4acoB |4 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[TonroroBka k 3auery 23 23
[ToaroToBka K KOHTPOJIBHOM paboTe 6 6
BrlinonHeHne nNpakTUHYeCKOTo 3a/1aHUs 8 8
IToaroroBka Kk TECTUPOBAHUIO 7 7
BrinosiHeHME MHIMBUAYATBHOTO 3a1aHUS 4 4
[ToaroroBka k mabopaTopHoit paboTe, HAMKCaHUE OTYETa 8 8
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo0wmas TpygroeMkocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI

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

CTpykTypa TUCHUIUIUHBI MO pa3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabnure 5.1.
Tabnuma 5.1 — Pazgenst (TeMbl) AUCHUILINHBL U BUABI YYEOHOH 1eATeIbHOCTH
Jlexk. Bcero yacos
HasBanus paznenos (Tem) san [Tpak. | JIa6. | Cam. (6e3 dopmupyembie
IIUCIUATUINHBL ” | 3aH.,4 | pab. |pab., KOMIIETEHIIAU
q 9K3aMEHa)
4 cemecTp
| Beenenne 2 |- - 4 e | TIKP-7
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2 CriocoObI MOJTy4YeHHsI BBICOKOTO |6 10 8 20 44 [TIKP-7, [TKC-2
BaKyyMa
3 Bri0op BakyyMHBIX HACOCOB 2 4 - 11 17 [TKP-7, TIIKC-2
4 MeTo1bl U3MEpPEHUs JaBICHUS 2 - - 4 6 TIKP-7, TIKC-2
razoB
5 IlpakTudeckue peKkoMeHaauu mo |2 - 4 6 12 [TIKP-7, [TKC-2
BEIOOPY BaKyyMHOT'O 000pYI0BaHUS
6 BakyymHbIe METO/bI MOJyYEHUS |2 2 4 8 16 [TKP-7, TIKC-2
HAHOCJIOEB
7 NoHHO-NI1a3MEHHbBIE METO I 2 2 - 3 7 IIKP-7, IIKC-2
MOJIyYEHUsI HAHOCJIOEB

Hroro 3a cemectp |18 18 16 56 108

Utoro |18 18 16 56 108

5.2. Conep:xanue pa3esioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. IO JICKIIHSIM)

HazBanus pasnenoB (Tem) Coneprxanue pa3iesion (Tem) Tpynoemxocts dopmupyembie
JUCIUTIAHBI JUCIHUIUIMHBI (B T.4. IO JIEKIUIM) (7eKIHOHKEIE KOMIIETEHIINH
3aHATHSA), 4
4 cemecTp
1 Beenenue Posp BakyyMHON TEXHUKU B MUKPO- U 2 ITIKP-7
HAHO-3JIEKTPOHUKE
Hroro 2
2 Crioco0bl MOTy4eHust OcCHOBHBIE 3aKOHBI BAKYYMHOMU 6 [TIKP-7, IIKC-2
BBICOKOT'O BaKyyma TEeXHUKU. MexaHudeckue,
napomacisiHble 11U y3HOHHbIE
HACOChI, PU3UKO-XUMUYECKHE METO b
MOJIyYeHHS BBICOKOTO BaKyyMa.
Htoro 6
3 Bri6op BakyyMHBIX Pacuersr mapameTpoB juist BEIOOpa 2 [TIKP-7, ITKC-2
HAcCOCOB HACOCOB /11 KOHKPETHBIX
MPUMEHEHUI
Hroro 2
4 MeTo1bl U3MEpEHUS TennoBble 1 HOHU3AIIMOHHEIE 2 IIKP-7, IIKC-2
JIaBJICHUSI Ta30B BaKyyMMeETpbl. BakyymMMmeTpsl ais
M3MEpPEHUs CBEPXHU3KUX JAaBJICHUN
ra3os.
Hroro 2
5 IlpakTnueckue Br160p BakyyMHBIX HACOCOB JUIS 2 ITIKP-7, IIKC-2
PEKOMEH/IaLIUH 110 BBIOOPY |KOHKPETHBIX MPUMEHEHUI.
BaKyyMHOI'O CoBpeMEHHBIE TUIIOBBIE YCTAHOBKHU
o0opy10BaHuUs JUISL TEXHOJIOTMYECKHX LEJIEH.
Hroro 2
6 BakyymHbIE METOBI TepMuueckoe ucrapeHue B BaKyyMe. 2 [TKP-7, [IKC-2
MOJTYy4Y€HHSI HAHOCIIOEB Cxopoctb ocaxaeHus. [Ipaktnueckue
pexomMeHaanuu. MetToasl KOHTPOJIS
TOJILIUHBI HAHOCJIOEB.
Hroro 2
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7 IOHHO-TUIa3MEHHBIE OcCHOBHBIE XapaKTEPUCTUKHU I171a3MBl. 2 [TIKP-7, TIKC-2
METO/IbI ITOJTYYEHHUS Pazniunbie criocoObl 0cakICHUS
HaHOCJIOEB HAHOCJI0E€B. AKTUBHPYEMbIE TUIa3MON
METO/IbI TTOJIYYEHHSI HAHOCJIOEB.
Hroro 2
Hroro 3a cemectp 18
Utoro 18

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)

Tabaua 5.3 — HauMeHoBaHUE NMPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

HasBanus pasnenos (Tem) HaumeHoBaHue NMpakTUYECKUX Tpynoemkoctb, | Popmupyemsbie
JUCLUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
4 cemecTp
2 CniocoObl MOTy4YeHUs OrnpezeneHre OCHOBHBIX 4 [IKP-7, TIKC-2
BBICOKOTO BaKyyMa rapaMeTpoB MEXAHMYECKUX HACOCOB
Pacuet a3 pexTuBHOI cCkOpOCTH 2 [TKP-7, [IKC-2
OTKa4YKU
Pacuer napameTrpoB nuddy3noHHBIX 2 [TIKP-7, TIKC-2
HacoCOB
Pacuer napamerpos 2 [IKP-7, IIKC-2
KOHJICHCAlIUOHHBIX U
KpH0aJCOpOIIMOHHBIX HACOCOB
Uroro 10
3 Bri6op BakyyMHBIX Pacuer BpIOOpa BaKyyMHBIX HACOCOB 4 [TKP-7, [TIKC-2
HAcoOCOB JUis obecrieyeH sl 3a1aHHOTO
JlaBJICHUS ra3a
Hroro 4
6 BakyyMHbIE METOIbI Pacuer BpeMeHH oCcaxIeHMs IUIEHOK 2 [IKP-7, IIKC-2
MIOJTyYEHHUs1 HAHOCJIOEB IIpU TEPMUYECKOM UCIIAPEHUU B
BaKyyMe
Hroro 2
"7 NIOHHO-TUIa3MEHHBIE Pacuer BpeMeHHU HaIbUICHHS TUIEHOK 2 [IKP-7, IIKC-2
METO/IbI IOy YEHHUS IIPY HOHHO-IUIA3MEHHOM
HAHOCJIOEB pacnbUIeHUH
HUroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT
Haspanwus paznenoB (tem) | HaumeHnoBanue nabopaTopHBIX dopmupyemsbie
JUCIUTLIAHBI pabot Tpynoemxocts, KOMIIETCHIINH
4 cemecTp
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2 CnocoObl NOTyYEeHUs MexaHn4ecKkHne BaKyyMHbIE HACOCHI 4 [IKP-7, IIKC-2
BBICOKOI'O BaKyyma JUISL TIPEIBApUTENBHON OTKAYKU
BAKYYMHOM YCTaHOBKH
[Tapomacsiabie qudPy3noHHBIC 4 [TKP-7, TIKC-2
HACOCHI
HUrtoro 8
5 IIpakTuueckue BakyymHble HallbUIMTENIBHBIE 4 [IKP-7, IIKC-2
PEKOMEHAALNH 110 YCTaHOBKH
BEIOOPY BaKyyMHOT'O
060p}11)£}[]03aﬂ}11/1};1 Hroro 4
6 BakyymHBbIE METOIBI OcaxeHue pe3uCTUBHBIX U 4 IIKP-7, TIKC-2
MOJTyYEHHUsI HAHOCJIOEB MPOBOJSIIUX IJIEHOK METOAOM
TEPMHUECKOT0 UCTIApEHUs B
BaKyyMe
HUrtoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosTENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITENILHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Byl
HasBanus pasznenos . Tpynoemkocts, | PopMupyeMbIe
CaMOCTOSITEIbHOU DopMBI KOHTPOJIS
(TEM) AUCUUTUIUHBI q KOMITETEHIIUU
paboThI
4 cemecTp
1 Beenenue [ToaroroBka k 3auety 1 [IKP-7 3auéT
ITogroroska k 1 [IKP-7 KonTponbHas
KOHTPOJIbHOH pabote pabota
Beimonnenue 1 [IKP-7 [IpakTueckoe
MPaAKTUYECKOTO 3a/1aHne
3a/IaHus
IToaroroBka x 1 [IKP-7 TectupoBanue
TECTUPOBAHUIO
Hroro 4
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2 CriocoOb1 [ToaroroBka k 3auety 10 [TIKP-7, [TKC-2 3auér
MOTYYICHHS BBICOKOT'O | BLIrTotHEHHE 2 [TKP-7, I[IKC-2 | NaauBuayasbHOE
BaKyyma AHIUBUYAIBHOTO 3aJaHue
3a/laHus
IToaroroska k 1 ITIKP-7, IIKC-2 KonTponsHas
KOHTPOJIbHOH paboTe pabota
[ToaroroBka K 2 [1KP-7, IIKC-2 JlaGopaTopHnas
naboparopHoit padore, pabota
HaIMCaHUE OTYeTa
Brinonnenue 4 [TKP-7, [IKC-2 [IpakTrueckoe
MIPAKTUIECKOTO 3aJlaHue
3a/laHus
IToaroroska k 1 ITIKP-7, IIKC-2 TectupoBanue
TECTUPOBAHUIO
Hroro 20
3 Bwi6op BakyymubIxX |IlonroroBka k 3adery 4 [TKP-7, [IKC-2 3auéT
HacocoB Brinonnenue 2 [IKP-7, [IKC-2 | WnauBuayaibHOE
WHANBUAYATBHOTO 3a/laHue
3a/laHus
IToaroroBka kK 1 [TIKP-7, TIKC-2 KontposbHas
KOHTPOJILHOM padoTe pabota
[ToaroroBka k 2 [TKP-7, ITKC-2 JlaGopaTtopHas
nmabopaTopHo# pabdoTe, pabora
HamucaHue oT4yeTa
Brimonnenue 1 [TKP-7, [IKC-2 [IpakTnueckoe
MIPAKTUIECKOTO 3a/laHue
3a/laHus
IToaroroeka k 1 [TKP-7, [IKC-2 TectupoBanue
TECTUPOBAHUIO
Hroro 11
4 Metoasl [ToaroroBka k 3auery 2 [TKP-7, [IKC-2 3auéT
U3MCPCHUS NaBJICHUA |[IonroToBKa K 1 IIKP-7, IIKC-2 KonTposbHas
rasos KOHTPOJILHOM padoTe pabota
IToaroroBka x 1 IIKP-7, TIIKC-2 TectupoBanue
TECTUPOBAHUIO
Hroro 4
5 IlpakTuueckue IToaroroBka k 3auery 2 [TIKP-7, TIKC-2 3auér
PECKOMEHALINH T10 IloaroroBka x 1 [IKP-7, IIKC-2 KonTposnbnas
BBIOOPY BAKYyMHOI'O | KOHTPONIBHOI paboTe pabora
obopynosamus [ToaroroBka K 2 [TKP-7, IIKC-2 JTaGopaTtopHas
nabopaTopHoOil paboTe, pabota
HaIMCaHue OT4eTa
IToaroroeka k 1 [TKP-7, IIKC-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
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6 BakyyMmHbIe IToaroroBka k 3auery 2 [TIKP-7, TIKC-2 3auér
METOABI MOJTYYCHUSA | [loAroTOBKA K 1 [TIKP-7, [IKC-2 KonTposnbnas
HaHOCJIOCB KOHTPOJIBHOU paboTe pabora
[Tonroroska k 2 [IKP-7, [IKC-2 Jlaboparopuas
nabopaTopHOil paboTe, pabota
HAMMCaHue oT4eTa
Brinosinenue 2 [TIKP-7, [TKC-2 [IpakTnueckoe
[IPAKTUYECKOIO 3aJlaHue
3a/laHus
IToaroroBka x 1 IIKP-7, IIKC-2 TectupoBanue
TECTUPOBAHUIO
Hroro 8
7 IoHHO- ITogroroBka k 3auery 2 [TIKP-7, TIKC-2 3auér
IIJIA3MEHHBIC METOIB! |[ToArOTOBKA K 1 [TKP-7, [IKC-2 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
Bunel yueOHOI nesTenbHOCTH
dopmupyembie
Jlek. | Ilpak. | Jlab6. | Cam. DOopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pab. | pab.
IIKP-7 + + + + 3auét, UnnuBuayasbHOE 3a7aHUE,
KonTponbnas padora, Jlaboparopnast padora,
[TpakTuueckoe 3amanue, TecTupoBaHue
[IKC-2 + + + + 3auét, UHuBuayanbHOE 3a/1aHKeE,
Kontpoinbnas padota, JJaboparopnas pabora,
[IpakTrueckoe 3ananue, TectupoBanue

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
8



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

[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBIeH B Tabnuue 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 TPAAULIHOHHYIO 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,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (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-TITa3MEHHBIE METOJbI MOJYYCHUS HAHOCTPYKTYyp: YdeOnoe mocobue / T. U.
Hanunuuna - 2012. 89 <c¢. [DnexTpoHHBIU pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/3871.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

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

7.3. YueOHO-MeTOAMYECKUE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHEe IOCOOH

1. BakyymHO-IIJIa3MEHHBIE METO/IBI MOJMyUYEHUsI HAHOCTPYKTYp: Y4eOHO-MEeTOAnYECKOe mocodue
[0 ayIUTOPHBIM MPAKTUYECKUM 3aHATHSAM U CAMOCTOSTENBHON paboTe ISl MOATOTOBKHU CTYACHTOB 10
HanpasiaeHusM 210100.62 «OnekTpoHuka n HaHO3JIeKTpoHUKa» u 222900.62 «HanoTexHOIOTHHU U
Mukpocuctemnas texauka» / T. W. lanununa - 2013. 20 c. [DnekTpoHHBIH pecypc|: — Pexum mocryma:
https://edu.tusur.ru/publications/3868.

2. BakyyMHO-TUIa3MEHHBIE METOJbI MOJTYYEHHUSI HAHOCTPYKTYp: MeToandeckue yKa3aHUs I10
BBINIOJIHEHUIO Ja00opaTOpHBIX pabor mius cryneHToB HampaBieHud 210100.62 «DnexTpoHHKa U
HaHO3JeKTpoHuKay u 222900.62 «HanoTtexnonoruu u MukpocucreMuas Texuuka» / T. M. Jlanununa -
2013. 28 c. [DnekTpoHHBIi pecypc]: — Pexum goctyma: https://edu.tusur.ru/publications/3867.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyebOnast aynuropusi: yueOHast ayJUTOpUs JUJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIIA, yuyeOHast
ayJIuTOpUs IJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuTOpus s IpPOBEIECHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIEHHE JIsi MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAJIbHBIX
KOHCYJIbTALlUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 121 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnienuaan3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi TEXHOJIOTHH MHTETPAJbHBIX CXeM: yueOHas ayJUTOpus MJi MPOBEACHUS 3aHATUI
naboparoproro tumna; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 74, 116 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- YcraHoBKa BakyyMHOro HanblieHust Y PM-3 (2 wr.);

- YcraHoBka BakyyMHoro HansuieHust Y BH-2M-1;

- YcranoBka BakyyMHOro HanbsuieHust BYII-5;

- Hacoc Bakyymnsiii 2 HBP-5/1M;

- Bakyymmerp BUT-2;
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- Uctounuk nutanus YUII-2 (2 mt.);

- U3meputens ummutanca E7-20;

- Uctounuk uraagusg HY 3003;

- Mukpockon MMV -3;

- Mukpockon MUN-4;

- Mukpockon MBC-9;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacmooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

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

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPENOaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIALMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CTeTeHH CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0IuIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiEii;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Beenenue TIKP-7 3auéT [lepeuenb BOIIPOCOB 15t
3a4era
KonTponbnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUN)
KOHTPOJIbHBIX padoT
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
2 Crioco0Obl MOTy4eHust I[IKP-7, IIKC-2  |3auér IIepeuyens BonpocoB 1yist
BBICOKOI'O BaKyyma 3aueTa
NunuBunyansHoe |[IpuMepHBIil nepeueHb
3aJjaHue BapUAHTOB WHIUBUTyATHbHBIX
3aJaHuN
KoutpoinbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PaboT
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
[IpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
3 Bei6op BakyymHubIX HacocoB  |IIKP-7, [IKC-2  |3auér [Iepeuens BOIIPOCOB 115t
3aueTa
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
KontponbHas [IpumepHBIii nepedeHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBbHBIX PabOT
JlaGopatopHas Tembl m1abopaTOpHBIX PadoT
pabota
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/1aHHe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3a/laHNUN
4 Metonbl uamepenus nasnenus |[IKP-7, [TIKC-2  |3auér [Tepeuens BOIIPOCOB 1Jist
ra3os 3aueTa
KonTponbhas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN
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5 [lpaktuueckue pexkomenaauuu | I[IKP-7, [IKC-2  |3auér [Iepeuyens BonpocoB i

10 BEIOOPY BaKyyMHOTO 3aueTa
0bopynoBaHus KoHntponbHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 BakyymHbIE METOIBI [IKP-7, [IKC-2  |3auér Ilepeuenb BOIIPOCOB 15t
MOJTyYEHHUsI HAHOCIIOEB 3aueTa
KonTponbsnas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUM)
KOHTPOJIbHBIX padoT
JlaboparopHas Temb1 mabopaTopHBIX padoT
pabora
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUN
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
7 Uonno-mnazmennbie metonbl | [IKP-7, TIKC-2  [3auér [Tepeuens BOIpOCOB IJ1st
MOJTyY€HHUsI HAHOCJIOEB 3aueTa
TectupoBanue [IpumepHbIil nepedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUI OTCYTCTBHE OTCYTCTBHUE
(HeyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UTTH ()parMeHTapHBIC YMEHHUH UITn HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZOBIIETBOPUTENBHO) 69% ot CTPYKTYypHUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHECHHE
yYMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B 1IEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJIeJIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBbIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

(Y1OBJIETBOPUTETBLHO)

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IepKaHUsI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Yro Takoe ObIcTpOTa AEHCTBUS HACOCOB?

a) 00beM rasa, MOCTYIMANINN B pabOTaIONMINK HACOC B IMHUILY BPEMEHHU;

0) o0beM rasa, MOCTyNaIOIMKK B €TUHHUILY BPEMEHH U3 COCyla B TPYOOIIPOBOI;

B) IIPOM3BOMTEIILHOCTBIO HACOCA TIPU JAHHOM BITYCKHOM JIaBJICHHU;

I') KOJIMYECTBO Ta3a, MPOXOJSIIEro Yepe3 MonepeyHoe ceuyeHrne TpyOomnpoBoaa B €AUHUILY
BPEMEHH.

. ITpu xakoM M3 pEKUMOB TEUCHUS Ta3a Mo JIMHHOMY TPyOOIpPOBOAY POJI ra3a He BIHUSET HA
MIPOBOAMMOCTE TpyOOTpoBOIa?

a) MOJIEKYJISIPHBIN PEKUM;

0) BSI3KOCTHBIHN PEKUM;

B) MOJICKYJISIPHO-BSI3KOCTHBIH PEXKUM;

I') OJHO3HAYHO OMPECTUTh HEBO3MOXKHO.

. Mcxons u3 kakux cooOpakeHUi POU3BOANUTCS BEIOOP BaKyyMHBIX HACOCOB?

a) ObICTpOTA JACHCTBUS HAcOCa JOJDKHA MPEBBINIATH PACUETHYIO OBICTPOTY NEHUCTBUS, a
npeneabHOe JaBlIeHHE NOJDKHO OBITh MEHbIIE Tpedyemoro c¢ yderom KoddduumeHnta
UCTIOJIb30BaHUsl HACOCA;

0) OblcTpOTa JNEWCTBHS Hacoca HE JOJDKHA MPEBBIMIATh PACUETHYIO OBICTPOTY NEHCTBHS, a
npeaesbHOE JaBJIEHUE JOJKHO OBITH BBIIIE TpeOyemMoro ¢ yderom kKoddpduiueHrta
UCTIOJIb30BAaHUsI HACOCA;

B) OBICTPOTA JCHCTBHS HACOCA U €r0 MPEeebHOE IaBICHUE HE JIOJDKHBI MTPEBhIIIATh PACYETHBIX
3HAYEHUH ¢ ydeToM Kod(uImeHTa NCoap30BaHUsI HACOCA;

r) OBICTPOTa JIEHCTBUS HACOCA M €r0 MPeIeIbHOE aBJICHHUE JOJDKHBI MPEBBINIATh PACUETHBIX
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3HAYCHHUH C y4eTOM Kod(hPHuIlMeHTa NCIoIb30BaHUs Hacoca.
4. Ha3oBuTe OCHOBHOE yCJIOBUE MEXaHHUYECKOW MOJIEKYJIIPHOU OTKAUYKH.
a) IJTMHA BpaIIalomecss OKPYKHOCTH TBEPAOTO TeJla MPEBBINIACT JIMHY CBOOOTHOTO mpobera
MOJIEKYJI ra3a;
0) CKOpOCTh OBMKEHHUS MOBEPXHOCTU OOJbIIE MM paBHA CKOPOCTU TEIJIOBOIO JABHXKEHUS
MOJIEKYJI OTKa4YMBaeMOro rasa;
B) CO3JaHUE ABMXKYIIEH CHUIIBI MOJIEKYJI ra3a 3a CUeT rpaJiMueHTa UX KOHLEHTpAIUil Ha BXOJIHOM
Y BBIXOJIHOM (pJIaHIIaX HAacoca;
I') 3aXBaT U MepeMelIeHre MOJIEKYJ ra3a MoABMKHBIMHU JIOTIACTAMHU Hacoca.
5. YpaBHEHME CIUIOIIHOCTH OTOKA ras3a. ..
a) MOKAa3bIBAET MOCTOSHCTBO ra3a B JIIOOOM CEYeHUU TPyOOINpPOBOa IPHU YCIOBUHU OTCYTCTBHS
HaTEKaHUs ra3a U3BHE;
0) moka3bpIBA€T MOCTOSHCTBO Tra3a B JIIOOOM CEYEHHUHU TPyOOmMpoBOJIa MPH YCIOBUH
HEMEHSIoUIeicst ObICTPOTHI JEHCTBUS Hacoca U CKOPOCTH OTKayKu 00beMma;
B) XapaKTepH3yeT ABIKYIILYIO Pa3HOCTb JaBJICHUI;
') XapaKTepu3yeT CKOPOCTh OTKAYKH 00BheMa.
6. YUto Takoe K03 (HUIMEHT UCTIOIH30BaHMs Hacoca?
a) BeJIMYMHA, IMOKa3bIBalomasi 00beM rasza, MOCTYMAIUN B paOOTAIOIINN HACOC B €UHUITY
BpPEMEHH;
0) BeIMYMHA, MOKa3bIBaOIIas KOJIMYECTBO raza, MPOXOAIIEro Yepe3 MOonepeyHoe CeYeHUe
TpyOOINpoBO/a 32 €AUHULLY BPEMEHU;
B) BEJIMYMHA, T0Ka3bIBaIOIIasi 00BEM ra3a, 0OTKauMBaEMOI'0 U3 COCYya 3a €IMHUILY BPEMEHU;
I') BeJIMYMHA, [MOKAa3bIBAIOIIas BO CKOJBKO pa3 CKOPOCTh OTKAYKM 00beMa HMKe OBICTPOTHI
JIEHCTBHS Hacoca;
7. YTo Takoe CeIEKTUBHOCTh OTKA4YKN?
a) CTeTNeHb BaKyyMa, CO371aBaeMOT0 OTKauYMBAIOIICH CHCTEMOA;
0) yaaJieHre MOJIEKYJI ra3a CTpOTO OJIHUM KJIaCCOM HacOCOB;
B) YJIy4IlIEHHE YUCTOThI OCTATOYHOMN aTMOC(ephl OCTe MPoIecca OTKAUKY;
I) npeodiajaHue CKOPOCTH OTKAUYKU CTPOTO OJHOIO I'a3a 10 CPaBHEHHUIO C APYTUMHU.
8. Kakoii (hakTop He BiIuseT Ha TIpeaesbHOE AaBieHUE TU(PHYy3MOHHBIX HACOCOB?
a) TeMIlepaTrypa HarpeBares;
0) muaMeTp BXOIHOTO (hIaHIIa HACOCA;
B) POJI OTKAYMBAEMOT'0O T'a3a;
T') 1aBJICHHE B BBIXOJAHOM (py1aHIle Hacoca.
9. Yem onpenensieTcs BEIUYNHA TTPEACITBHOTO JaBJIEHUS HACOCOB OOBEMHON OTKAYKH?
a) CKOPOCThIO OTKAYKH;
0) KOJIMYECTBOM ITUKIIOB OTKAYKH;
B) HAJIMYMEM «BPEIHOT0» MPOCTPAHCTBA B KOHCTPYKIIMH HACOCA;
') BeJIMYMHON OTKAYMBaeMOro oObema.
10. Uem ompenpensieTcs CKOPOCTh OTKA4YKM MHOTOCTymeH4Yatoro aud@y3moHHOro Hacoca u
MpeaeIbHOE JaBJICHUE?
a) CKOPOCTh OTKAYKH JJIMHHOW MapoBOM CTPYH MEPBOU CTYIEHHU, MPEEIbHOE AaBJICHHUE —
KOJINYECTBOM CTYTICHEH;
0) CKOPOCTh OTKAYKH U MPEJIEIbHOE JaBJICHNE B PABHOM CTEINIEHU ONPEAEIIOTCs TeMIIepaTypoit
HarpeBaTes;
B) CKOPOCTb OTKAUKH KOJIMYECTBOM CTyIEHEH, MpeeiabHOe 1aBlieHne JIIMHHOW MapoBOM CTpyH
MEPBOM CTYIICHHU;
I') CKOPOCTh OTKAUKHU U MpPEeeSbHOE /1aBICHHE B PABHOM CTENEHH ONPENEAI0TCs CBOMCTBAaMU
paboueit KUAKOCTH
11. Kakum napameTpom onpeaesnseTcs NpeaebHOe 1aBlIeHuE KPHOKOHIEHCAIIMOHHOTO Hacoca?
a) IaBJICHHEM HACBIILIEHHBIX TApPOB OTKAYMBAEMOT0 rasa;
0) MJIOTHOCTHIO OTKAYMBAEMOTO T'a3a;
B) Maccoi MOJIEKYJI OTKauMBaeMOro rasa;
') IMaMETPOM MOJIEKYJl OTKauMBaeMOro rasa.
12. Kak 3aBUCHUT TeMmepaTrypa HUTH TEPMOIAPHOTO BaKyyMeTpa OT JIaBJICHHUS ra3a B 00JacTu
CBEPXHHU3KUX JaBJICHUM:
a) JIMTHEWHO yOBIBACT C MOHMKECHUEM JaBJICHUS;
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13.

14.

15.

16.

17.

18.

19.

20.

2.

0) HE 3aBUCHUT OT JIaBJICHUS,

B) CHayaJyia BO3pacTaeT, 3aTeM YOBIBAECT;

T') TUHEHO BO3pacTaeT C MOHMWKEHUEM JaBICHHUS.

Hwxuuit npenen usmepsieMbIX JaBJICHUN MOHU3ALMOHHBIM 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 HACBIIIEHHBIX MapoB METAJIOB IpH
TEPMHUYECKOM UCTIapEHUH B BaKkyyme?

a) YUCTOTY MOJTYYEHHOMN TUIEHKH METajlia;

0) TeMIiepaTypy UCIIapeHUsI METaJlIa;

B) CKOPOCTh KOHJICHCAIIK aTOMOB MeTajljla Ha MOJIOXKKE;

') CKOPOCTh UCHIAPEHUsI aTOMOB MeTaJljIa C UCTIapUTEIIs.

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

a) oOpaTHO MPOMOPIIMOHATBHHO;

0) PsIMO TIPOTTOPIIMOHATIEHO;

B) HE 3aBHCHT;

T') 3aBUCUMOCTb HEOJTHO3HAUHAS.

Uro Takoe ko3(h(HULIHEHT pachblICHUS TP HOHHO-INIA3MEHHOM PaCHbICHUN MUILIECHU.

a) ko3¢ durmenT, moka3pBaOMKUN 3OPEKTUBHOCTD UCIIOIB3YEMOUW PACIIBUTUTEILHON CHCTEMBI
IIPU HOHHO-IUIa3MEHHOM PACTIbUICHUU;

0) ko3¢ dunmeHT, nmokaspBarOmMui 3(PHEKTUBHOCTh UCMOIB30BAHUS MHIICHH MPU UOHHO-
MJIa3MEHHOM PACTIbUICHUU;

B) Kod(pdumueHT, moKa3pBAOIMMNKA CTENEeHb M3HOCA MUIIECHU MPU HOHHO-TLIA3MEHHOM
pacnblICHUH;

r) K03 HUIHUEHT, TTOKA3BIBAIONTNN CKOJIBKO aTOMOB M3 MHUIIIEHU CITIOCOOEH BBHIOUTH OJTMH HMOH.
Koadpdunuent pacnpiieHus Npd MOHHOM PACHBUICHHU C YBEJIMYEHUEM TeMIepaTyphl
MUIICHH. . .

a) HE U3MCHSCTCS;

0) yMEHBIIIAeTCS;

B) YBEJIMYHMBACTCS;

') BeAeT ceOs HEOJTHO3HAYHO.

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

a) He U3MCHUTCH,

0) YMEHBIIINUTCS,

B) YBEJIMYHTCS;

') BeJCT ce0st HEOJTHO3HAYHO.

B kakom ciyuyae peKOMEHAYeTCsl METOJ] «B3PBIBHOTO HCTIApEHUS»?

a) B cllyyae, Korja UclapsieMoe BEeUIeCTBO MPEICTABICHO B BUE CIOKHBIX COCTUHEHHUI;

0) Mpu HANBUICHUH TYTOIJIAaBKMX MAaTEpPHAJIOB;

B) IpY HAIbLJICHUH IParolleHHbIX MaTEePHUAJIOB;

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

Pa36poc TonmuHbl MIEHOK MO MOAJ0XKKE NMPU TEPMUUYECKOM UCIAPEHUHU B BAKyyM€ B IEPBYIO
odepesb 00yCIIOBIICH:

a) CTaTUCTUYECKHUM pacrpezenenueM ['aycca;

0) HEpaBHOMEPHOCTHIO UCIIAPEHUS MaTepuaa ¢ UCTIApUTEIIS;

B) HEPAaBHOMEPHOCTHIO HarpeBa Mo I0KKHU;

T) pa3jauyueM PacCTOSTHUM OT UCIapUTeNis 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 3aBUCHUT?
Kpuokonaencaunonusie Hacochl. Kak 3aBUCAT XapaKTEpUCTUKU HACOCOB OT TEMIIEPATyphl
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KpHOITaHEIn?

. IlokazaTp HEOOXOAMMOCThH BHICOKOTO BaKyyMa MPHU HaIbUIEHUU IJIEHOK. ONpeaenuTh rpaHuLlbl

0 JTaBJICHUIO.
Mexannueckne Hacochl. OCHOBHbBIEC XapaKTEPUCTUKH.

. [Ipunmun paboTel ogHOCTyNeHYaToro nudPy3noHHOr0 Hacoca. Yto OyjaeT, ecinu B Hacoce

HCIIOJIb30BaTh B KauecTBE paboyeil JKUAKOCTH PTYTh I BOAY?

. OcHOBHOE ypaBHEHHE BaKyyMHOW TeXHUKH. OOBSCHUTH, YTO Takoe KOIPPHUIUECHT

MCIIOJIb30BaHUs Hacoca.
Cnioco0 nosyueHust BBICOKOTO BaKyyma ¢ OMOUIbI0 KPHOaICOPOIIMOHHBIX HACOCOB.

. Kak npou3sBectu BbIOOp BaKyyMHOT'0 Hacoca B yCTaHOBUBILIEMCS peKkuMe?
. Uto Takoe rdekTruBHAs CKOpOCTh oTKauku? Kak ee onpenenuTs B 3aBUCUMOCTH OT PEKUMOB

TE4YeHUsI ra30B MO TpyOoIpoBogam?

Kak npousBectu BbIOOp BaKyyMHOI'O HACOCa B HEYCTaHOBUBLIEMCS pexuMe?

Kak 3aBUCHUT CKOpPOCTh KOHJEHCAIlMM NPHU TEPMUUYECKOM HCIAPEHUHU OT PACCTOSHHUSA
HCTIAPUTENb-TIOIJIOKKA?

[Tony4yeHue miaeHOK U3 TYroMJaBKUX METANIOB HOHHO-IUIa3MEHHBIM pacnbuieHneM. CKOpocTh
pachbUICHHUS.

Oco0eHHOCTH UCTIAPEHUN COSAMHEHUH U CTUIABOB MPU TEPMUYECKOM UCTIAPEHUH.

Kak usmeHuTcs BpeMsi HalblJICHUS C YBEIMUEHUEM TeMIlepaTyphl ucrapeHus?

PaccmoTtpeTs nporiecc ncnapeHus MmyTeM HarpeBa yCKOPEHHBIMU 3JIEKTPOHAMH.

CKopoCTh OCaXKJeHUS TJIEHOK MPU UOHHO-IIJIA3MEHHOM pachblieHuH. [lapaMeTpsl, ¢ MOMOIIBIO
KOTOPBIX MOKHO YIIPaBIISATh BpEMEHEM HaIlbUICHUS TUICHOK.

TpeOGoBaHus K BaKyyMy B MOHHO-IIJIA3MEHHBIX METOJIaX MOJy4YeHHUsI HAHOCTIEB.

OOBSICHUTH 3aBUCUMOCTh CKOPOCTH UCIIAPEHUSI OT TEMIIEpaTyphl UCHIAPEHUSI.

PaccmoTtpeTh nporiecc pacnbUIeHHs B TICIOIIEM pa3psije.

[1n1a3meHHbIe METO/IBI MTOJIYYEHUS HAHOCIIOEB CJIOKHBIX BELIECTB.

9.1.3. IIlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. OcHOBHOe ypaBHEHHE BaKyyMHOW TeXHUKU. Ha 4TO BIUseT MPOBOIUMOCTh TPYOOIIPOBOIOB U OT

Yero OHa 3aBUCUT?
Yto Takoe ObICTpoTa AelcTBUS HacocoB? Kak ee ompenenuTh B 3aBUCHMOCTU OT PEKHUMOB
TEYCHHsI Ta30B IO TPyOOIpoBogam?

. KpunokonneHncanuonsbsle Hacochl. KakuMu napameTpaMu ONpeAENseTcsl CKOPOCTh OTKAYKHU

KPHOKOH/IEHCAIIMOHHOT'O HACOCA.

OOBSICHUTD TPUHLIUIT MOJEKYJIApHON oTKaukH. [Ipenensl paboThl MOJIEKYIISIPHBIX HACOCOB I10
JTaBJICHUIO.

Xapaxtepuctuku 1uddy3noHHbIX HacocoB. Kakue hakTopsl 1 moyemy BIHMSIOT Ha MpeaeabHOoe
JaBJIEHUE dTUX HACOCOB?

Kak mpousBecTr BbIOOp BaKyyMHOI'O HAacOCa B yCTaHOBHBILEMCSI peKUMe?

MexaHnuyeckue MacisiHble Hacochl. [Ipoanann3upoBarh BIUsSHUE BPEIHOTO MPOCTPAHCTBA HA
npeeNbHOe IaBICHHE.

. Yto OonpeaAciisICT AAaBJICHHUC HACBINICHHBIX MAPOB MCTAJIJIOB IPU TCPMUYCCKOM HCIIAPCHUU B

BaKyyme?

. TennoBele BakyyMeTpbl. AHAJIN3 3aBUCUMOCTH YyBCTBUTEIBHOCTH TEIJIOBBIX BAKYYMETPOB OT

TeMIepaTypbl HUTH U OajIoHa.
IIpuHuUI U3MEpEeHNst MOHU3ALMOHHBIX BAKYYMMETPOB.

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

OnpezeneHre OCHOBHBIX APaMETPOB MEXaHUIECKUX HACOCOB

Pacuet a3 (hexTHBHON CKOPOCTH OTKAYKH

Pacuer nmapameTpoB n1udpy3noHHBIX HACOCOB

Pacder mapameTpoB KOH/ICHCAIIMOHHBIX M KPUOAJICOPOIIMOHHBIX HACOCOB

Pacdet BBIOOpa BakKyyMHBIX HACOCOB JIJIsl 00ECTICUCHUS 3a/IaHHOTO JaBIICHHS Ta3a
Pacder BpeMeHH OCa)IeHUS TUICHOK TP TEPMUYECKOM UCTIAPEHUH B BaKyyMe

9.1.5. IlpuMepHBIii NepeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI
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1. Onpenenuth MO CIPaBOYHBIM JTaHHBIM OCHOBHBIE ITapaMeTpPhbl MPEAJIOKEHHOI0 MEXaHUYECKOT0
dbopBakyyMHOro Hacoca. Paccuntath 3HaueHHsSI OBICTPOTHI JI€HCTBUS Hacoca B Juana3oHe
JABJICHUM OT aBJICHUs 3aIycKa J10 MPeAeabHOro TaBjaeHHs paboThl Hacoca.

2. PaccuuTaTh AaBieHUE B BBITYCKHOM (IiaHIle NMPEAIOKEHHOTo q1u((y3MOHHOTO MapOMaciHOTO
Hacoca Npu ero pabore ¢ KOHKPETHONH MapKoil BaKyyMHOTO Maclia U, YYUThIBas yCJIOBUS
COrjacoBaHUs BAaKyyMHBIX HacoCOB M BbIOOpa BaKyyMHOT'O0 Hacoca MPOU3BECTH MOJ00D
(dhopBaKyyMHOTO Hacoca.

3. IIpousBecTtu pacyeT BbIOOpa BaKyyMHBIX HACOCOB JIJIsl 0OECIIEUEeHUS 3a/1aHHOTO JIaBJICHUS ra3a B
KOHKPETHOW TEXHOJOTHUYECKON YCTAHOBKE.

4. Pa3zpaboTtaTh BaKyyMHYIO CHCTEMY JJIS TIOJy4eHUs naBieHus B kamepe 3-10-3 Tla, ucronn3ys B
KayecTBE HACOCOB JJIs MOJyUYeHHUS BaKyyMa KPUOTEHHBIM M MexaHuueckuil. BriOpaTh
KOHKPETHBIM THI HACOCOB, €CIIM CYMMAapHOE ra30oBbIICIICHUE U HATeKaHue cocrasisgeT 5-10-4
M3-Tla/c. Bpems mpenBapuTeIbHONM OTKAaUYKH KaMepbl BMECTUMOCTBIO 25 J1 1O TaBJICHUS 3aITycKa
BBICOKOBaKyYyMHOTO Hacoca He 6onee 10 muH.

5. PaccuurtaTh gaBiieHHE B KaMepe B IMpoliecce oTKauku AU dy3nOHHBIM HaCOCOM B TedeHue 1
yaca. CuuTath, 4TO CyMMapHBIM OTOK T'a30BbIICNICHNS 1 HATEKaHUs B Havajle OTKa4YKH paBeH
3-10-4 m3-Ila/c u ymensmaetcs B 2 pa3a kaxasie 20 MUHYT OTKa4Ku. BbICOKOBakyymHast
MarucTpajiab COCTOMT U3 OTBEPCTHUS Ha BBIXOJE M3 Kamepbl nuametpoM 200 MM, maTpyOka
nuamerpoM 200 MM u guHou 450 MM 1 3aTBOpa. [IpoBOAMMOCTH 3aTBOPA, YCTAHOBJIEHHOTO HA
BXOJTHOM OTBEPCTUU
BBICOKOBaKyYyMHOTO Hacoca, paBHa 6 m3/c.

9.1.6. Tembl 1aG0paTOpHBIX padoOT

MexaHHuecKue BaKyyMHbIE HACOCHI JUIsl IPEBapUTEIbHON OTKAYKH BaKyyMHOH YCTaHOBKU
[Tapomacnsiabie U dy3MOHHBIE HACOCH

BakyyMHbIe HaNbUIUTENIbHBIE YCTaHOBKH

OcaxJieHre pe3UCTUBHBIX U MPOBOASUIUX IJIEHOK METOJAOM TEPMHYECKOTO MCHApPEHHUS B
BaKyyMe

L=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMe, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAWBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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