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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Llenbto OCBOECHHUS OUCIUILIMHBI sABIsAETCS (popMHpoBaHUE 0a30BBIX 3HAHUN B 00JaCTH
TEXHOJIOTUU AJIEKTPOHHON KOMIOHEHTHOW 0a3bl, MO3BOJIAIOIIETO BBITYCKHUKY 00J1a/aTh MpeaMETHO-
CIIELUATIU3UPOBAHHBIMU KOMIIETEHLIIUSMH.

1.2. 3agauy AUCHUILIUHBI

1. JlanHast yueOHas TUCHUIUIMHA UMEET Tepes] coO0i 3amauy nmoka3aTrh PU3NIECKYIO CYITHOCTD
HCTIOJB3YEMBIX B MUKPO- U HAHOAJIEKTPOHHUKE TEXHOJOTHYECKHUX MPOIECCOB U MPUBUTH 00YYaIOMIEeMYCs
KOMIUIEKCHBIH Hay4YHBIH MOAXOJ K BBIOOPY METOIOB M MPOIECCOB (POPMUPOBAHUS IIECKTPOHHOU
KOMITOHEHTHOI1 0a3bl.

2. Pe3ynpTaToM 00ydeHUS JOJDKHO OBITH MPHUOOpETEHNE KOMIETEHIIMN IO OCHOBHBIM, 0a30BBIM
MpoIeccaM TEXHOJIOTHH I TIPUMEHEHUS X B HAYYHBIX UCCIICOBAHUIX, pa3pad0TKe M MPOU3BOJICTBE
W3JIENTUH MUKPO- 1 HAHOAJIEKTPOHUKH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.02.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-4. Cniocoben
BBITIOJIHATH pa0OTHI IO
TEXHOJIOTHYECKON
MOATrOTOBKE
MPOU3BOACTBA
MAaTEpHAJIOB U U3IEIINI
AIEKTPOHHOW TEXHHUKHU

I1K-4.1. 3naer
TEXHOJIOTMYECKHE OCHOBBI
IIPOM3BOJICTBA MAaTEPUAIIOB U
W3JIeIIUI DIIEKTPOHHOM
TEXHUKHU

3HaeT (PU3MKO-XUMHUYECKUE U
TEXHOJIOTMYECKUE OCHOBBI ITPOLIECCOB
MPOU3BOJCTBA AJIEKTPOHHOM KOMIIOHEHTHOM
0a3bl MUKPO- U HAHOAJIEKTPOHUKH, TUIIOBbIE
TEXHOJIOTMYECKHUE IIPOLIECCH] U3TOTOBIICHHUS
AJIEMEHTOB U KOMIIOHEHTOB; IIPUHIIMIIBI
opraHu3anuyu 0a30BbIX TEXHOIOTMUECKUX
IIPOLIECCOB CO3/IaHMS DJIEKTPOHHBIX
KOMIIOHEHTOB MHUKPO- U HAHOJJIEKTPOHUKH

IIK-4.2. YMmeeT BBIIOIHSTE
OTJIEJIbHEIEC TEXHOJIOTHYECKHE
OTIEPAIIMH 110 TTPOU3BOICTBY
MaTepHaJIOB U 31U
AJIEKTPOHHOU TEXHUKHU

yMEET BbIOMPATh ONTUMaJIbHbIE
TEXHOJOTHYECKHE MPOLIECChI, UX
MOCIIE0BATEIHLHOCTH U KOHTPOJIBHO-
M3MEpUTENIbHbIE ONepalliy AJIs TPOU3BOJICTBA
AIEKTPOHHON KOMITOHEHTHOM 06a3bI MHKPO- U
HAHO3JIEKTPOHUKHU

I1K-4.3. Bnaneetr HaBBIKaMU
IIOCTPOEHHUS
TE€XHOJIOTMYECKUX MapLIpyTOB
W3TOTOBJICHHSI MAaTEPUAIIOB U
U3JIEeIIUHI DIIEKTPOHHON
TEXHUKHU

BJIAZICCT HABbIKAMU pC€ajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHUA,
YAaJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepruajiIoB
Ipu CO3AaHNHN BHCKTpOHHOﬁ KOMIIOHEHTHOM
0a3bl MHUKPO- U HAHO3JICKTPOHUKNU

[TK-5. Cniocoben
OpraHU30BBIBAThH
METPOJIOTHYECKOE
obecrieueHue
MIPOU3BOICTBA
MAaTEpHAJIOB U 31N
AIEKTPOHHOW TEXHHUKHU

IIK-5.1. 3HaeT ocCHOBHEIC
CTaHJAPTHI 1O
METPOJIOTHYECKOMY
00€eCICUCHHIO H3ICIINI
AIEKTPOHHOW TEXHUKHU

3HaeT (PU3UKO-XUMHUYECKUE U
TEXHOJIOTMYECKUE OCHOBBI IIPOLIECCOB
MIPOU3BOJCTBA AJIEKTPOHHON KOMIIOHEHTHOM
0a3bl MUKpO- U HAHOAJIEKTPOHUKH, TUIIOBbIE
TEXHOJIOTMYECKHUE IIPOLIECCH] U3TOTOBIICHHUS
AJIEMEHTOB U KOMIIOHEHTOB; IIPUHIIMIIBI
opraHu3anuy 0a30BbIX TEXHOIOIMUECKUX
IIPOLIECCOB CO3/IaHMSI DJIEKTPOHHBIX
KOMIIOHEHTOB MHUKPO- U HAHOXJIEKTPOHUKH

[T1K-5.2. YmMmeeT npoBOAUTH
HU3MEPEHHs B COOTBETCTBHH CO
CTaHJapTaMHu

yMEET BbIOMpPATh ONTUMaJIbHbIE
TEXHOJOTHYECKHE MPOLIECCHI, UX
MOCIIE0BATEIHLHOCTH U KOHTPOJIBHO-
M3MEpUTENIbHbIE ONepalliy AJIs TPOU3BOJICTBA
AIIEKTPOHHON KOMITOHEHTHOM 06a3bI MHKPO- U
HAHO3JIEKTPOHUKHU

I1K-5.3. Bnaneer HaBBIKaMU
paboThl HA CTAHAPTHOM
U3MEPUTEIEHOM
00opyaoBaHUU

BJIAZICCT HABbIKAMU pCajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHHUA,
YAAJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepuajioB
Ipu CO3AaHNHN BHCKTpOHHOﬁ KOMIIOHEHTHOM
0a3bl MHUKPO- U HAHO3JICKTPOHUKNU
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[1K-7. Cnocoben
MIPUMEHEHUIO
COBPEMEHHBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB U
TEXHOJIOTMYECKOI0
000py10BaHMs HA
ATanax pa3padoTKu u
MPOU3BOJICTBA U3AECITUIN
MUKPOIJIEKTPOHUKHU U
TBEPAOTEIIBLHOMN
AIEKTPOHUKHU

[1K-7.1. 3naet ocHOBHOE
TEXHOJIOTHYECKOE
00opyI0BaHuE ISt
MPOU3BOJICTBA U3AECITUI
AIEKTPOHHOU TEXHHUKHU

3HaeT (PU3MKO-XUMHUYECKUE U
TEXHOJIOTMYECKUE OCHOBBI ITPOLIECCOB
MPOU3BOJCTBA AJIEKTPOHHOM KOMIIOHEHTHOM
0a3bl MUKPO- U HAHOAJIEKTPOHUKH, TUIIOBbIE
TEXHOJIOTMYECKHUE IIPOLIECCH] U3TOTOBIICHHUS
AJIEMEHTOB U KOMIIOHEHTOB; IIPUHIIMIIBI
opraHu3anuyu 0a30BbIX TEXHOIOTMUECKUX
IIPOLIECCOB CO3/IaHMS DJIEKTPOHHBIX
KOMIIOHEHTOB MHUKPO- U HAHOJJIEKTPOHUKH

IIK-7.2. YMmeer
000CHOBBIBATH BHIOOD
TEXHOJIOTHYECKOT0 TpoIecca
1 000pyIOBaHUS JIJISl €TO
peanu3anuu

yMEET BbIOMPATh ONTUMaJIbHbIE
TEXHOJOTHYECKHE MPOLIECChI, UX
MOCIIE0BATEIHLHOCTH U KOHTPOJIBHO-
M3MEpUTENIbHbIE ONepalliy AJIs TPOU3BOJICTBA
AIEKTPOHHON KOMITOHEHTHOM 06a3bI MHKPO- U
HAHO3JIEKTPOHUKHU

IIK-7.3. Bnaneet HaBBIKaMU
MPAKTUYECKON pabOTHI Ha
TEXHOJIOTHYCCKOM
00opyaoBaHUU

BJIAZICCT HABbIKAMU pC€ajin3alilin
COBPCMCHHBIX CII0CO00B HaHCCCHUA,
YAaJICHUA U MOI[I/I(I)I/II_[I/IpOBaHI/I}I MaTepruajiIoB
Ipu CO3AaHNHN BHCKTpOHHOﬁ KOMIIOHEHTHOM
0a3bl MHUKPO- U HAHO3JICKTPOHUKNU

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

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunbl yueOHOI nesTenbHOCTH
qacoB |5 ceMmecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 36 36
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOMINXCs, B T.4. KOHTAKTHasI 38 38
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
[ToaroroBka K TECTUPOBAHUIO 9 9
[ToaroToBka K KOHTPOJIBHOM paboTe 6 6
BrinosiHeHNE MHAUBUAYAIBHOTO 3a1aHUS 10 10
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 8 8
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 5 5
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas TpyAoeMKOCTh (B 4Yacax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

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

CTpykTypa IUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MpPUBEICHA B

tabiuue 5.1.

Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIIINHBL U BUABI YYEOHOH 1eATeIbHOCTH
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HasBanus paznenos (Tem) Jlek. [Ipak. | JIa6. Cau. Beero dopmupyemsbie
IUCIHAILINHBI sat., 3aH., 4 | pao. pab.. | uacos (0e3 KOMIIETEHIINHU
q q HK3aMeHa)
5 cemecTp
1 BBenenue, neiau 1 3agauu 2 - - 1 3 I1K-4, I1K-7
JHUCIUATINHEI
2 IlpousBoicTBEHHAs! YUCTOTA, 2 - - 2 4 IIK-4, IIK-5, IIK-7
TUTHEeHA B 0€3011aCHOCTh
3 Jlutorpaduueckue mporecchl B 6 6 4 7 23 [1K-4, T1K-5, T1K-7
TEXHOJIOTHH JIEKTPOHHBIX CPEACTB
4 TexHOJOrHS IJIa3MEHHBIX 4 - - 1 5 [IK-4, IIK-5, IIK-7
MIPOLIECCOB
5 TexHomnorust GopMUPOBAHHUS 6 4 4 6 20 [1K-4, IIK-5, TIK-7
TOHKOIIJICHOYHBIX MIOKPHITUN METO/I0M
TEPMUYECKOT0 UCIIAPEHHUS B BAKYyMeE
6 NonHo-n1a3MeHHBIE METOIBI 6 4 4 7 21 I1K-4, TIK-5, TIK-7
MOJTyYEHUSI TOHKUX TUICHOK
7 TexHomnorust GopMupoBaHUS 4 2 4 7 17 I1K-4, IIK-5, IIK-7
TOHKOIIEHOYHEIX UMC
8 TexHOIOTUYECKHE MPOIECChI 4 2 - 5 11 IIK-4, IIK-5, IIK-7
HM3rOTOBJICHUS TOHKOILUIEHOYHEIX UMC
9 TexHoyorusi COOPOUYHBIX MPOIIECCOB 2 - - 2 4 [1K-4, T1K-5, T1K-7
Hroro 3a cemectp| 36 18 16 38 108
Hroro| 36 18 16 38 108

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)
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TpynoemkocTs
HasBanus paznenon Coneprxanue pa3ienoB (Tem) dopmupyembie
(Tem) TUCUIUIUTAHBI JUCHUTUIIUHBI (B T.Y. 1O JICKIUAM) (7eKIHOHHEIE KOMIIETECHIIUU
3aHTHS), U
S cemectp
1 Benenue, nenu u Lenu u 3anaun kypca. TpeGoBaHus K 2 I1K-4, IIK-7
3aJ]a4¥ JUCLIUILINHBI 00beMy 3HAHUH MO TUCIUIUIMHE. DTarbl
Pa3BUTHS U COBPEMEHHOE COCTOSIHUE
TEXHOJIOTUM MaTepuasoB U MpuOOPOB
MaKpO-, MUKPO- U HAHODJIEKTPOHUKH.
OCHOBHBIE TIPOLIECCHI TEXHOJIOTHU
3JIEKTPOHHON KOMITOHEHTHOMN 0a3bl.
HUrtoro 2
5




2 IlpousBocTBEHHAs
YUCTOTA, TUTHEHA U
0€3011aCHOCTb

YucThle TOMEIEeH!s: KJIacCH(pUKaIus
IIPOM3BOJCTBEHHBIX MIOMEIICHUHN 10
YUCTOTE BO3AYIIHOMN Cpelbl U
MUKPOKJIMMATY, UICTOUHUKH 3arpsi3HEHUH,
CTIIOCOOBI 00ECTICYCHHS U TIOAIEPIKAHHS
4iCcTOTHL. BakyyMm: riyOuHa BakyymMa,
CPEJCTBA OTKAYKU U METO]Ibl KOHTPOJISL.
TexHonoruueckue cpeibl: YNCToTa
MaTepUajIoB, BOAbI, FA30BbIX CPEI U
KUIKOCTEN. Animaparypa v 3JIEMEHTHI
ra3oBbIX U KUAKOCTHBIX cucTeM. ba3zoBbie
orepaly OYUCTKH KUAKUX U
ra3zoo0passbix cpea. OuncTka
MIOBEPXHOCTH IUIacTUH. bezonacHoCTh
paboThI B YMUCTHIX TOMEIIECHHUSIX:
TOKCUYHbIE, B3PbIBOOMACHBIE U
M0KapOONacHbIE CPeAbL. Y THIIM3ALHS
OTXO/JIOB.

[1IK-4, TIK-5,
IIK-7

Htoro

3 Jlutorpacduyeckue
IPOIIECCHl B TEXHOJIOTHH
AIIEKTPOHHBIX CPEJCTB

Knaccudukanus npouecco aurorpaduu.
®U3NKO-XUMHUYECKHE OCHOBBI IpolLiecca
¢doronutorpadun. Marepuainsl
¢dorope3nucToB u ux coiicTBa. CriocoObl
HKCHOHUPOBAHMS: KOHTAKTHAs
¢doronutorpadus, Goronurorpadus c
3a30pom, npoekunonHas PJI. Texnomorus
usrorosieHus Goromadnonos (DII).
[TorpemnocTtu uzrorosnenust OIII.
Onrtuyeckue 3¢ GexTs Tpu
¢doronutorpadun. MeToab! 1 TEXHOIOTHUS
(bopMHUpOBaHUS PUCYHKA HHTETPATIBHBIX
CXEM.

[1IK-4, TIK-5,
I1K-7

HUroro

4 TexHOJIOTHA
TJIa3MEHHBIX TIPOIECCOB

B3anmopeiicTBre 3HEPTETUYECKUX HOHOB
¢ matepraiamu. OU3NKO-XUMHIECKUE
MPOIIECCHl B HU3KOTEMITEpaTypHOH
razopaspsaHoi mwiasme. [Tpormeccer
TpaBJIEHUS U OYUCTKU MaTEPHAIIOB C
ucrioip3oBanreM HI'TI. OcHoBBI HOHHOTO
TpaBJIEHUS, TUTA3MOXHUMHUYECKOTO
TpaBJIEHUS U HOHHO-XUMHUYECKOTO
TpaBJICHUS MaTEpPUAJIOB.

I1K-4, IIK-5,
ITK-7

Hroro

5 Texnousorus
(dbopMupoBaHus
TOHKOIIJIEHOYHBIX
ITOKPBITHA METOJIOM
TEPMHUECKOIO
UCIIApEHUs B BaKyyMe

®opMUpOBaHUE MOJIEKYJIIPHOTO MTOTOKA.
du3uKa TEPMUUYECKOTO UCIIAPEHUS B
BakyyMe. CKOpOCTb KOHJICHCALIUH.
MexaHu3M ucapeHusi COSIMHEHNN U
crutaBoB. Crioco0bl ucnapeHus

[1IK-4, TIK-5,
IIK-7

Htoro
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6 MonHo-mia3MeHHbIE ®u3uka HOHHOrO pacnbuieHus. Moaenp 6 11K-4, TIK-5,
METO/IbI II0JIYYEHHUS MOHHOT'O PACIIbUIEHUS. 3aKOHOMEPHOCTH IIK-7
TOHKHX TIJICHOK pacnibuienusi. Teopusi HOHHOTO
pacnbuiennst. CKOPOCTb OCaXICHUS
ieHoK. [loy4yeHue mieHoKk HOHHO-
MJIa3MEHHBIM PACIbUICHUEM.
Hroro 6
7 TexHomorus [Toanoxku. TOHKOIIEHOUHBIE PE3UCTOPBI, 4 IIK-4, TIK-5,
dbopMupoBaHus KOHJCHCATOPbI, UHAYKTUBHOCTU. Br1OOp [K-7
ToHKoIIeHouUHbIX IMC |maTepuanioB. TexHOIOTHUECKHE
norpemHocTy. [IpoBoaHMKY 1
KOHTAKTHBIE TIOIIA/IKH.
Hroro 4
8 TexHonornueckue ®opmupoBanne TOHKOIIEHOUHBIX IMC ¢ 4 I1K-4, TIK-5,
MIPOIIECCHI U3TOTOBJICHHSI |IPUMEHEHHEM MPSIMBIX U 00paTHBIX I1K-7
TOHKOIUIEHOUHBIX IMC |KOHTaKTHBIX MacoK.
Htoro 4
9 TexHomnorus Paznenenue miacTuH Ha KpUCTAJLIBL. 2 11IK-4, TIK-5,
COOPOYHBIX MPOIIECCOB | METO/IbI KPEIUICHHS KPUCTAILIOB B [1K-7
Kopryce npudopa. Meroasl
MIPUCOECTMHECHHS BHEITHUX BBIBOJIOB.
Coopxka mpuOOpOB HA JIEHTOYHBIN
HOCHUTENb. METOIbl repMeTH3aluN
KOPILyCOB IPUOOPOB.
Hroro 2
Hroro 3a cemectp 36
Uroro 36
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HaumeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenos (Tem) HanmenoBanue npaktuueckux | Tpynoemkocts, | dopmupyemsie
JTUCIUTUTUHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIINH
5 cemecTp
3 Jlutorpaduyeckue TexHOMO0rus1 MOJIyYeHHUsI pUCYHKA 4 [1K-4, TIK-5, T1IK-7
MPOLIECCHI B TEXHOJIOTHH MHTErPAIbHBIX MUKPOCXEM
SJIEKTPOHHBIX CPELICTB TexHomorus N3roToBICHUS 2 IIK-4, TIK-5, T1K-7
¢doTtomabioHOB
Hroro 6
5 Texnonorust popmupoBanus |Pacuer pe:kuMOB HabUICHUS 4 [1K-4, TIK-5, T1IK-7
TOHKOIUJIEHOYHBIX MMOKPBITUH  |TJIEHOK METOJIOM TEPMHYECKOTO
METOJ0M TEPMUYECKOTO WCIapeHusl B BAKyyMe
WCIIapEHUs B BAKyyMe Htoro 4
6 NonHo-m1a3MeHHBIS PacueTt pesxrmMoB HanblIEHUS 4 TIK-4, IIK-5, TTIK-7
METO/BbI ITOJIyYEHUSI TOHKUX  |IUICHOK METOJOM MOHHO-
IIJIEHOK IIJJa3MEHHOIO PaCIbUICHHUS B
BAKyYyMe€
Hroro 4
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7 TexHomnorust GopMUPOBaAHHS
TOHKOILIEHOYHBIX UMC

PacueT TexHOJIOrMYECKOM
MOTPEIIHOCTH U3TOTOBJICHHUS
snemenroB UMC

TIK-4, TTK-5, TIK-7

Hroro 2
8 TexHOIOTHYECKUE Pa3paboTka TeXHOIOTHYECKOTrO 2 [1K-4, T1K-5, T1K-7
MIPOLIECCHI U3TOTOBJICHUS MapuipyTa U3roTOBJICHUS
ToHKOIJIeHOUHbIX UTMC ToHKOIIeHOUHbIX UTMC
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tadmnue 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HasBanwus paznenos (Tem) HaumenoBanue Tpynoemkocts, | PopMupyembie
JUCHUTUTNHBI 1abopaTopHBIX paboT q KOMIIETEHIIUHN
S cemecTp
3 Jlutorpaduueckue nmporecchl B | TEXHOIOTUUECKHI MPOIECC 4 [1K-4, T1K-5, T1IK-7
TEXHOJIOTHH JIEKTPOHHBIX (dhoTtonurorpadumn
CpeICTB Hroro 4
5 Texuonorust opMUPOBAHUS OcaxeHue pe3sucTUBHBIX U 4 [1K-4, T1K-5, T1IK-7
TOHKOIUJICHOYHBIX ITOKPBITUI IIPOBOIAIIUX TUIEHOK
METOJ0M TEPMHUYECKOTO
UCIapeHus 15) BaKyyMe Hroro 4
6 MonHo-ma3MeHHbIe METOIBI | M3roToBieHNE B 4 I1IK-4, IIK-5, TIK-7
ITOJIyYEHUSI TOHKHX TUIEHOK UCCJIEI0BAHNE
TOHKOIUJIEHOYHBIX
KOHJICHCAaTOPOB
Htoro 4
7 Texunonorust opmupoBanusi | 3ydeHne MOrpemHOCTH 4 [1K-4, T1K-5, T1IK-7
ToHKOIIeHOUYHbIX UTMC W3TOTOBJICHUSA
TOHKOIUJICHOYHBIX PE3UCTOPOB
Hroro 4
Hroro 3a cemectp 16
Uroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B

Tabauie 5.6.
Ta6ymma 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMbIC KOMIIETEHITUN
Bunsl
Haspanus pasnenos . | Tpynoemxocts, | dopmupyembie
CaMOCTOSITEIBLHOM dopMBI KOHTPOJIS
(Tem) TUCIUTUTAHBI q KOMIIETEHIINH
paboTsl
S cemecTp
1 Beenenue, nenu u  |Ilogroroska x 1 11IK-4, IIK-7 TectupoBanue
3a/1a4d JUCHUIUIMHBL | TECTUPOBAHUIO
Hroro 1
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2 IlpousBonctBennas |lloaroroBka k I1K-4, T1K-5, KonTponbshas
YUCTOTA, TMTMEHA U |KOHTPOJIbHOM pabore [IK-7 pabora
0e30macHoOCTh [ToaroToBKa K [1IK-4, TIK-5, TecTupoBaHue
TECTUPOBAHUIO [TK-7
Htoro
3 Jlutorpadmueckue |BwimonHeHne [1K-4, T1K-5, NupuBunyansHoE
IIPOLIECCHI B WHJVBHTyJIBHOTO [IK-7 3a/1aHUE
TEXHOJIOTHH 3a1aHUs
OJIEKTPOHHBIX CPEACTB |[JoaroroBKa K IIK-4, TIK-5, KonTponbhas
KOHTPOJIbHOM paboTe ITK-7 paborta
IToaroroska k I1K-4, IIK-5, JlaGopatopHas
nabopaTopHoii paboTe, I1K-7 pabota
HalnucaHue OT4YeTa
Bremomaaenne I1K-4, T1K-5, [IpakTrueckoe
IIPAaKTHYECKOTO [IK-7 3a/1aHUE
3a1aHUs
IToaroroBka x IIK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO [TK-7
Htoro
4 TexHonorus IToaroroBka k [1K-4, TIK-5, TectupoBanue
IUIa3MEHHBIX TECTUPOBAHUIO T1K-7
IIPOLIECCOB Hroro
5 TexHonorus Brimonnenue [1K-4, TIK-5, NunuBunyansHoe
dbopMupoBaHus WHJUBUTyaJIbHOTO [TK-7 3a/laHue
TOHKOTUICHOYHBIX 3aJIaHus
HOKPBITHI METOZAOM | [ToAroTOBKA K IIK-4, IIK-5, JlabopaTopHas
TEPMHUICCKOI0 naboparopHoit padore, [1K-7 paborta
HCITapCHUs B BAKYYMC | HanmMCaHWUE OTYETA
Brmonaenune IIK-4, TIK-5, [IpakTHueckoe
MPAKTUYECKOTO TIK-7 3a7JaHue
3aJIaHusI
IToaroroBka k I1K-4, TIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7
Htoro
6 Nonno-nima3zMeHHbIe | Beimonnenue IIK-4, TIK-5, NunuBuayansHoOe
METO/IbI TTOJTYYEHHUS WHJIUBUYIHOTO TIK-7 3a7JaHue
TOHKHX TIJICHOK 3aJIaHusI
[ToaroroBka x [1K-4, T1K-5, Konrtponbnas
KOHTPOJIbHOM pabote [1K-7 pabota
[TonroroBka k I1K-4, I1K-5, JlaboparopHas
naboparopHoit padore, [IK-7 paborta
HaIMcaHue OT4YeTa
Brimonaenune IIK-4, TIK-5, [IpakTHueckoe
MPAKTUYECKOTO TIK-7 3a7JaHue
3aJIaHusI
IToaroroBka k I1K-4, TIK-5, TectupoBanue
TECTUPOBAHUIO I1K-7

Hroro
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7 TexHomOTHSA Bremomaaenne 2 I1K-4, T1K-5, NupuBunyansHoE
bopmMupoBaHUs WHJIUBUYJIIbHOTO [1K-7 3aJlaHnE
TOHKOTUICHOYHBIX 3a1aHUs
UMC IToaroroBska k 1 I1K-4, IIK-5, KonTponbhas
KOHTPOJIbHOHM paboTe ITK-7 pabota
IToaroroska k 2 I1K-4, IIK-5, JlaGopatopHas
nabopaTopHoii paboTe, I1K-7 pabota
HalnucaHue OT4YeTa
Bremomaaenue 1 I1K-4, T1K-5, [IpakTrueckoe
IIPAKTHYECKOTO [IK-7 3a/1aHUE
3a/IaHust
IToaroroBka x 1 IIK-4, TIK-5, TectupoBanue
TECTUPOBAHUIO [TK-7
Htoro 7
8 Texnonornueckue |Brimonnenue 2 I1K-4, I1K-5, NupuBunyansHoe
IIPOLIECCHI WHJVBHTyJIBHOTO [IK-7 3a1aHUE
M3TOTOBJICHUS 3a1aHUs
TOHKOIINICHOYHBIX IToaroroBka x 1 IIK-4, TIK-5, KonTponbhas
NUMC KOHTPOJIbHOM paboTe [IK-7 pabora
Breimmonnenue 1 I1K-4, TIK-5, [IpakTrueckoe
MPaKTUYECKOr0 I1K-7 3a7aHue
3a1aHus
IToaroroBka k 1 [1K-4, TIK-5, TectupoBanue
TECTUPOBAHUIO T1K-7
Uroro 5
9 Texnomorus [ToaroroBka x 1 I1K-4, T1K-5, Konrtponbnas
cOOPOYHBIX KOHTPOJIbHOU pabore [1K-7 pabota
MpoLEeCcCoB IToaroroBka x 1 IIK-4, IIK-5, TectupoBanue
TECTUPOBAHUIO [IK-7
Uroro 2
Hroro 3a cemectp 38
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Uroro 74

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

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

3aHATHI
Bunel yueOHOI nesTeIbHOCTH
dopmupyembie
Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIA
KOMIIETEHITNH
3aH. 3aH. | pal. | paO.
I1K-4 + + + +  |MnauBunyansHOe 3amxanue, KonTponbHas padoTa,
JlaboparopHas pabdota, [IpakTudeckoe 3amanue,
TectupoBanue, Jk3aMeH
[1K-5 + + + +  |MunuBuayansHOE 3anaHue, KonTpoasHas padora,
JlabGopaTtopHas pabora, [IpakTruueckoe 3a1anue,
TectupoBanue, Jxk3aMeH
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I1K-7 + + + +  |AnauBunyansHOe 3a1anue, KonTposbHas padoTa,
JlabopaTtopHas padora, [IpakTuueckoe 3a1anue,
TectupoBanue, Jx3aMeH

6. PeiliTuHroBasi cucreMa /Uil OLEHKH YCIIeBAeMOCTH 00y4YaloIIuXCs
6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 111 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . MaxkcumanbHbIN
MaxkcumanbHbIN MaxkcumanbHbIN
OaJi 3a epuo. Bcero 3a
DopMBI KOHTPOJIS 6amm Ha 1-yro KT ¢ | 6amn 3a mepuon
Mexnay 2KT n Ha CEMECTP
Hayana cemectpa | mexay KT u 2KT
KOHEI[ ceMecTpa
5 cemecTp
NuauBuayanbHOE 3a7jaHKE 5 5 5 15
KonTponbnas pabota 0 10 10 20
Jlaboparopnas pabota 0 7 7 14
[TpakTrueckoe 3aaHue 5 5 5 15
TectupoBanue 0 0 6 6
DK3aMeH 30
HToro MakcumyM 3a 10 27 33 100
epUoL
Hapacraromum nrorom 10 37 70 100

6.2. IlepecueTt 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha aTy TEKyIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK
Ot 60% 10 69% OT MakcUManbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02J1JI0B B TPAAUITMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajjoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrtoroas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTaM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI

7.1. OcHOBHas JUTEpaTypa
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1. TIporecchl MUKpPO- M1 HAHOTEXHOJIOTHH : y4eOHoe mocoodue miist By3oB / T. . Jlanununa [u ap.] ;
deneparbHOEC areHTCTBO MO 00pa3oBaHWIO, TOMCKHH TOCYyJIapCTBEHHBIH YHHBEPCUTET CHUCTEM
yrpasiieHus U paanodaeKTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c¢. (Hanuuue B OMOIMOTEKE
TYCVYP - 74 5k3.).

2. Jlanmnuna, Tamapa MiBaHoBHA. TeXHONIOTHSI TOHKOIIEHOYHBIX MUKPOCXEM : YueOHoe rmocobue.
- Tomck : TYCVYP , 2007. - 151 c. (nanuune B oudauorexe TYCVYP - 49 5k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. OGopynoBaHue AJisi CO3/IaHUS U UCCIIEAOBAHUS CBOMCTB OOBEKTOB HAHODJIEKTPOHUKHU: YueOHOe
nocobue / U. A. Uucroenosa, T. N. lanununa - 2011. 98 c. [DnexkrponHsiii pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/547.

2. MukpossiekTpoHuka: Ou3ndecKkue M TEXHOJIOTHUUYECKHE OCHOBBI, HAJCKHOCTh : YuyeOHOe
nocobue i By30B / U. E. Edumos, U. . Kozeips, FO. U. ['opOyHOB. - 2-¢ u3a., nepepad. u nom. - M. :
Bericmrast mikona, 1986. - 464 c. (Hanuuue B oudnuorexke TYCVYP - 54 ak3.).

3. Texnomorust Mukpocxem : YuebHoe mocobue s By3oB / O. JI. [Tapdpenos. - M. : Bricmias
mkona, 1986. - 318[2] c. : uin. - bubnuorp.: c. 317. (Hanuuue B 6ubanoreke TYCYP - 121 ak3.).

4. T'otpa, 3eHoH IOpbeBuy. TeXHOIOTHS MUKPOAIEKTPOHHBIX yCTpOUCTB : CripaBouHUK. - M. :
Panguo u cBsi3b , 1991. - 528 c. (manmuuue B Oubmuorexe TYCVYP - 44 7k3.).

5. TOHKOIUICHOYHBIE MUKPOCXEMBI I TPUOOPOCTPOCHHS M BEIYUCIUTENbHON TexHukH : / B. .
I'mvnenscon, 0. A. Pagnonos. - M. : MammHocTpoenue, 1976. - 328 c. (Hannuue B 6ubanorexe TYCYP
- 40 7K3.).

6. TexHonorust, KOHCTPYKIIMU M METO/IbI MOJICTUPOBAHUS KPEMHUEBBIX HHTEIPAIbHBIX MHKPOCXEM
[] : yueObHOEe mocobue ans By3oB: B 2 4. / pen. 0. A. YUanneirun. - (Onekrponuka). Y. 1 :
TexHomornyeckue npouecchl M3roTOBICHUS KPEMHHUEBBIX HHTETPAIBHBIX CXEM U UX MOJEIUpPOBAHUE. -
M. : BUHOM. JlaGoparopus 3nanwuii , 2010. - 397 c. (nanuune B 6ubnuoreke TYCVYP - 10 3k3.).

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. Yuctoenosa, NnHa AHatonbeBHA. OCHOBBI TEXHOJOTUH AIEKTPOHHOM KOMIOHEHTHOM 0asbl :
y4e0HO-METOIMYECKOE MOCOOHE 0 ayIUTOPHBIM MPAKTUUECKUM 3aHSATUAM U CAMOCTOSITENHHOU paboTe
7 CTyZIeHTOB HamnpasiaeHud noAarotoBku 11.03.04 "DnekTpoHuka m HaHolnekTpoHuka', 28.03.01
"HanoTexHosioruu U MukpocuctemHas texuuka'". - Tomck : U3narensctBo TYCVYPa , 2022. - 80 c.
(mamuune B 6ubnuoreke TYCVYP - 50 3k3.).

2. T.A. Hauununa }0.B. CaxapoB. OCHOBBI TE€XHOJOTHHU 3JIEKTPOHHONW KOMIIOHEHTHOW 0a3bl:
Metoandeckoe nmocodue mno BeIMOIHEHHIO J1abopaTopHbIX padoT - Tomck: TYCVYP - 2020. - 60 c.
[DneKTpOHHBIH pecypc]: — Pexum apoctymna:
https://miel.tusur.ru/dwn/umo/id/29a9¢0e39223/f/OTKB.pdf.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIHUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLUUXCs
W3 YUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI
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1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnast aynuropusi: yueOHasi ayJUTOpHUs JJIsl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIA, YuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIeHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTalluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 117 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YcraHoBKa coBMmelieHus U s3kcnonupoBanus [IA-310;

- YcTraHOBKa U1l HAaHECEHUS (DOTOPE3UCTA;

- OnexTpoHHbId MUKpockon YOMB-100K;

- JluctunnsaTop BOAbI;

- JlaGopatopHoe obopynoBanue u npubopsl: mukpockon MBC-9, mukpockon crepeo MC-1,
Mukpounteppepomerp MUN-4, xumuueckas nocyza, peakTUBBI,

- YyeOHas I0OCKa;

- IIpoekTop Bengq;

- Hoytoyx ASUS;

- DKpaH 1)1 IPOEKTOPa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

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

JlaGopaTopusi TEXHOJIOTHH MHTETPAJIBHBIX CXeM: yueOHas ayJuTOpHs I MPOBEACHUS 3aHATHI
naboparoproro tumna; 634034, Tomckas o6macte, T. Tomck, Bepimanna yimna, a. 74, 116 ayn.

Onucanue nMeroerocss 000pya0BaHus:

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

- YceraHoBka BakyyMHoro HanbuieHust Y BH-2M-1;

- YcranoBka BakyyMHOro HamnbsuieHus: BYII-5;

- Hacoc Bakyymnsiit 2 HBP-5/1M;

- Bakyymmerp BUT-2;

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

- Usmepurens ummuranca E7-20;

- Uctounuk mutanug HY 3003;

- Mukpockon MMV -3;

- Mukpockon MUN-4;

- Mukpockon MBC-9;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- Pabouee mecTo npenogasares.

8.4. MaTepua/IbHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:
- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;
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- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pa3oBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CIelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaluu B JOCTYIHBIX (opMax, MOOUIBHON CUCTEMbI 00yYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JIl TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

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

Ha3Ba§E2§§;i;ii? (rem) igiﬁ:fggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 BBenenue, nieiau 1 3aauu T1IK-4, ITK-7 TectupoBanue [IpumepHsIil nEpeUYEHb
JUCUUTITUHBI TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
2 ITpousBoactBennas yucrora, |I1K-4, I1K-5, KonTtponbHas [IpuMepHBIi TEpeUeHb
TUTHEHA U 0€3011aCHOCTh I1K-7 pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
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3 Jlutorpaduueckue nponeccer |[1K-4, TTK-5, NupuBunyansHoe |[IpuMepHBIil nepeyeHb
B TEXHOJIOTUH DJIEKTPOHHBIX [IK-7 3aJJaHue BapUAHTOB MHAUBHUAYAIBHBIX
CpEnCTB 3aJaHul
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/1aHUE
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 TexHonorus MIa3MeHHbIX [1K-4, TIK-5, TecTtupoBanue [IpumepHBIil nepeyeHb
MPOLECCOB TIK-7 TECTOBLIX 3aJaHuN
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
5 Texunonorust popmupoBanust |[1K-4, ITIK-5, NunuBunyansHoe |IIpuMepHbIid mepedyeHb
TOHKOIUIEHOYHBIX MTOKPBITUN [TK-7 3a/laHNue BapUaHTOB MHAUBUAYAIbHBIX
METOJ0M TEPMHUYECKOTO 3aJaHUI
UCHApCHUs B BAKYyMC JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
6 NonHo-mazmennbie metonasl | I1K-4, T1K-5, NunuBunyansHoe |IIpuMepHsIii nepedyeHb
MOJIyYEHUs] TOHKUX TUIEHOK [IK-7 3a/laHne BAPUAHTOB MHIUBUIyaIbHBIX
3aJlaHUN
KoHntpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3aaHMIA)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTyeckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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7 Texnonorus popmupoBanus |I[1K-4, T1K-5, NupuBunyansHoe |[IpuMepHBIil nepeyeHb

TOHKOILIEHOYHBIX UMC I1IK-7 3aJIaHue BapUAHTOB MHAUBHUAYAIBHBIX
3a1aHUI
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/1aHUE
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 Texnonornueckue nponeccsl  |I1K-4, T1K-5, NunuBunyansHoe |[IpuMepHBIil nepeueHb
M3TOTOBJIEHMS TOHKOIUIEHOUHBIX | [TK-7 3a/laHue BapHaHTOB UHAMBHU1YaJIbHbBIX
NMC 3aJaHIHN
KonTtponbHas [IpumMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
9 TexHoIOTHS COOPOUHBIX [1K-4, TIK-5, KonTponbHas [IpuMepHBIil IepeyeHb
MIPOIECCOB MK-7 pabota BapHAHTOB (3aJaHUIA)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB

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

JAUCLUIIIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% or OTCYTCTBHE 3HAHUM OTCYTCTBUE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIe YMEHUH UITN HABBIKOB HIIN
CYMMBI 0aJI0B 3HaHUS YaCTUYHO ¢dparMeHTapHble
OCBOEHHOE IIPUMEHEHHE
yMEHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCTIEKTUBBI PA3BUTHUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOSHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU AUCIUILTUHBIL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Herarusnbiii ®P nox neiictBuem csera:
a) pa3naraercsi; 0) moaMMepu3yeTcs; B) HE MEHSETCSA; T') UCHApsIEeTCs.
2. Kaxoii crioco® 3KCIOHUPOBaHMSI CIIeyeT BbIOpaTh Al 0OecreueHus: BHICOKOW pa3periaromen
cnocoOHocTH DJI 1 Gosbiioro cpoka ciayx0sr OIII:
a) kontaktHas OJI;
0) OECKOHTAKTHAs C MaJIbIM 3a30POM;
B) OECKOHTAKTHasi ¢ OOJIBIINM 3a30POM;
r) npoekiuonHas OJI.
3. B merone nocnenosarenbHoi PJI (mpsMble Macku) NEPBOM ONEpaLluu SBISAETCS:
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a) HaHECeHHUEe TUICHKU paboyero Marepuaia Ha MOJI0KKY;
0) Hanecenue ciost P Ha TOMTIOKKY;
B) yJaJIeHHE TJICHKH pabouyero Marepuarna;
r) ynanenue ciost OP.
4. B metozae oopaTtHoit DJI mepBoii oneparuu SBIsSETCS:
a) HaHECeHHUEe TUICHKU paboyero Marepuaia Ha MOI0KKY;
0) Hanecenue ciost OP Ha TOMTIOKKY;
B) yJaJIeHHE TJICHKH pabouyero Marepuarna;
r) ynanenue ciost OP.
5. B TpexciIoWHBIX KOHTAKTax "XpOM — MEJIb - HUKEJb'" IJIEHKA HUKEJIS BBITOIHACT (DYHKITUU:
a) aJIre3MOHHOTO CJIOS;
0) MPOBOSIIIETO CIIOS;
B) 3aIIUTHOTO CJIOS;
') MAaCCUBUPYIOIIETO CJIOSI.
6. [ns ucnapeHus TyroIuIaBKoOro TaHTana peKOMEHIyeTCs CIoco0 UCapeHus:
a) pe3UCTUBHBIN UCTIAPUTENh U3 BOJIb(pama;
0) TUTENh U3 KEPAMUKH;
B) DJIEKTPOHHBII HCTIapUTENb;
') TUTEJIb U3 TpaduTa.
7. Hnst uciapeHusi pe3UCTUBHBIX CILJIAaBOB, COCTOAIIUX U3 HECKOJIBKUX KOMIIOHEHTOB (0oJiee IByX),
pPEKOMEHAyeTCS:
a) PE3UCTUBHBII HCTIapUTEb;
0) B3pBIBHOE HCIIApEHUE;
B) TUTEIIb;
r) MeToJ "Tpex Temmneparyp'.
8. Kakoil »nexkTpoJ mpu MOHHO-IIJIa3MEHHOM PACIbIJIEHUE BBIMOJHAECTCA U3 PACHBLIIEMOT0
Marepuaia?
a) a”Hon; 0) KaToa;  B) MOJUIOXKKA; T) dKpaH BOKPYT KaToa.
9. B BuJe KakuX 4acCTHUIl MPOUCXOIUT paclbUICHUE MaTepHaia karojaa’?
a) TIOJIOKUTEIIbHBIX HOHOB; 0)OTpHUIIATEIHHBIX HOHOB; B) DJICKTPOHOB; T') HEUTpaIbHBIX
YaCTHII.
10. KoadurmeHnTt pacnbiieHns ¢ yBEIUICHHEM YHEPTUU HOHOB B IIIMPOKOM JHarna3oHe:
a) BO3pacTaer ;
0) yMEHBIIIAeTCs;
B) CHauaja BO3pacTaeT, 3aTeM YMEHbIIAETCS;
T') HE MEHSETCSI.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. Texnonmormueckue cpenabl. ba3oBbie onepanuy OYNCTKH KHUIKUX U Ta3000pa3HbIX cpel. O4ncTka
MOBEPXHOCTH TUIACTHH.

. Jlurorpaduueckue nporuecchl. Pazpemarorias cnocoOHOCTh JInTorpadhuu

Ou3MKO-XMMHUECKHE OCHOBBI Mpolecca GortoiauTorpaduu. Marepuaisl GOTOPE3UCTOB U UX

CBOMCTBA.

4. CnocoObl PKCTIOHMPOBAaHUSA: KOHTakTHas Qoromutorpadus, Goromutorpadus ¢ 3azopowm,

npoekonHas OJI.

Texnonorust uzrorosnenus Goromradinonos (PIL). [Torpemrnoct nsrorosnenus OILI.

Ontuueckue 3¢ ¢hexTs Tpu GOTOTUTOrpapHH.

Metoabl 1 TeXHOJOTHS (POPMUPOBAHUS PUCYHKA HHTETPAJIHBIX CXEM.

du3uka TepMUYECKOTO UCHapeHus B BakyyMme. [lomydeHne mieHOK METOIOM TePMHUYECKOTrO

UCTIApCHHUS.

W

PN

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBLHBIX padoT

1. Bapuanrt 1
1. PaccunTtarh BBIXOJI TOAHBIX KPUCTAUIOB IS OJTHOU (POTOIUTOTPpaPUIECKON ONEepaIfu, €CIIu
momaabs kpucraya 0,2 cm2, a ToaumHa pe3ucta 1 Mxm.
2. Kako#t macmrTab opurrnHalia BeIOpaTh IS MOJYYEHHS PE3UCTOpPA B MICHOYHOM CXeMe
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mupuHor 200 MKM ¢
TOYHOCTBIO 1 %7
3. B kakoM citydae MOXKHO MOJYYHUTh KOHTAKTHI K IMOJIOCKE pe3ucropa Merogom obpatnon OP-
MacCKH:
a) ®P-no3utus, O — no3uTus;
b) ®P — neratus; ®III — HeraTus;
¢) ®P — weratus; @I — mo3uTuB.
4. Kakoe o06opynoBaHue HEOOXOIMMO BBIOpaTh s mosiydeHus 3TanoHHoro I, eciau
yBelMueHue opuruHaia M10:17?

2. Bapuant 2
1. [TorpemHOCTH T€OMETPUN TOHKOIIEHOYHOTO PE3UCTOPA, PUCYHOK KOTOPOTO MOJIYUYEH C
MTOMOIIIbI0 KOHTAaKTHOM
MAacCKH.
2. Paccunrtarh mapamMeTpsl MPOCKIIMOHHON CUCTEMBI JIJIs MOTYyYEeHHS pa3zMmepa diemMenTa b = 0,8
MKM.
3. Kakoi#t macmtab opuruHaia BeIOpaTh JJIsl MOJTy4YeHUS pe3ucTopa mupuHoit 30 MKM ¢
TOYHOCTRIO 1 % 1
noixynpoBoaHrukoBoid UMC?
4. Kakoe obOopynoBaHue HEOOXOAMMO BBIOpaTh My mosydeHus sTanoHHoro DI mms
IJICHOYHOM CXEMBI, €CJIM yBeIu4YeHue opuruHana M20:17?

3. Bapuanrt 1
1. Yto ompenensieT AaBieHHE HACBHIIICHHBIX MapOB METAJJIOB IPU TEPMUYECKOM HCIIAPEHUU B
Bakyyme?
2. Monens noHHOTO pacnbsuieHus. Kakas MUHUMaNbHas YHEPTUs HEOOX0AuMa I PacbUICHUS ?
3. PaccunTtarh CKOpOCTh MCHApPEHUs ATFOMHUHUS IIPU TEMIIEpAType BbllIe ycaoBHOU Ha 10 %.
Js amromunms: A
=11,11; B=15630; M=27; Tycn=1423 K.
4. [IlpencraBuTh 3aBUCUMOCTH KO3 (UIIMEHTa paclbUICHUS] OT PHEPrUU HOHA B JHara3oHe
50-150 5B ayist mumenu U3 Meau npu bomMoOapIMpoBKe HOHAMU aprona, ecyiu npu E = 50 5B S=
0,05 aToM/HOH.

4. Bapuanr 2
1. Yem omnpenensieTcss KOJIMYECTBO BEIIECTBA, UCIAPEHHOr0 B Yroy dv JJsi TOYEUHOTO
HCTIapUTEIs?
2. 3aBUCUMOCTb KO3 dUIIMEHTa PACIbIIICHHUS OT SHEPTUU JUIS JIETKUX U TSHKEJIBIX HOHOB.
3. PaccunTaTh BpeMs HANbUICHUS IJIEHOK MEAU TOJIIMHOMW 1 MKM B LEHTPE MOJIOKKH. Meab
ucnapsercs u3
MOBEPXHOCTHOTO MCcHapuTens miomaasio 1 cm2. PaccrossHue ot ncnaputens 10 momaioxkku 10
cM, ckopocTh ucrapenus 7x10-3 kr/m2xc. [ImotHOCTh Menu g = 8,96x103 kr/m3.
4. [IpencraButh 3aBUCUMOCTh S OT E B nnanazone ot noporosoi 10 200 sB. Mumiens — TanTan,
noH — aprod. S =0,01 npu E =50 3B; S =0,1 npu E =100 53B; S = 0,4 npu E= 200 3B. M1 =40,
M2 = 181; Ecy6 = 8,7 3B.

5. Bapuant 3
I. JInsg kakux nened peKOMEHAYETCS METOJ TEPMHUYECKOro HCIapeHus ¢ MOMOIIbIO
AJIEKTPOHHBIX UCIAPUTEIICH?
2. Mopaenb HOHHOTO pacnbuieHUs. B KakoM cilydae MakCUMaJIbHO TepefaBaemas SHEPrus OT
MOHA aTOMaM MHUIIEHH OyaeT OoJblle: Ui JETKUX UM TAKEJIbIX HOHOB?
3. PaccunTaTh BpeMsl HaNbIJICHUS TJICHOK MW TONIMHON 0,2 MKM B LIEHTpE MOAJIOKKU. Meab
rcnapsieTcsl U3 MOBEPXHOCTHOIO UCHApUTENS IUIomaabto 1 cm2. PaccTosiHre OT ncnapuTens 10
notoxku 10 cM, ckopocth ucnapenust 1x10-3 kr/m2xc. [ImoTHOCTh Menu g = 8,96x103 kr/m3.
4. PaccunTaTh CKOPOCTh pacmlblIeHHUs MHUIIeHH u3 TaHTama. S=1,48; j= 10 A/m2; NO =
5,52x1028 atom/m3.

9.1.4. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. Bapuanr 1
[Tpennaraercs mOIy4YUTh IUICHKY cepHUcTOTO Kaamus (CdS) aByMst MeTonaMu: TEpMUUYECKUM
UCIIApEHHUEM U BBICOKOYACTOTHBIM pacmblieHueM. O0bsicCHUTh MexaHu3M ucnapenus CdS,
paccuuTaTh CKOPOCTH UCHAPEHUS OTAEJIbHBIX KOMIIOHEHT COEIMHEHUs U OTBETUThH HA BOIPOC,
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KaKUM CTIIOCOOOM MpH HCIapeHWH NMOoJayduTh ieHKkHn CdS cTexuomeTpudeckoro cocraBa?
OOBSICHUTh MEXaHU3M BBICOKOYACTOTHOTO pacibuieHus munienu u3z CdS, paccuutarb
OTHOILIEHHE MOTOKa Cepbl K MOTOKY KaAMHUS MpHU pacnbuieHUuH. Ha OoCHOBe MOJy4YeHHBIX
pe3yIbTaTOB PEKOMEHI0BATh CIOCO0 moydeHus mieHok CdsS.

2. Bapuant 2
[Ipenmaraercst moay4YuTh MJIEHKU TaHTala U okucu TaHTana (Ta205), ucrnonb3ys KaToaHOE
pacnbiieHue. PaccuntaTh pesKMMbl HANTBUICHUS U ONPEJICIUTh BPEMs HallbUICHUS CTPYKTYpHI Ta
—Ta205 - Ta co cneayronumu ToaumHamu: Ta — 0,2 MM, Ta20S5 - 0,5 MkMm.

3. Bapwuant 3
OO6ocHOBaTh BHIOOpP TEXHOJOTHUU HANBIJICHUS TUIEHOK BOJIb()paMa ¢ pazdpocoM TOJIMIMHBI
MJeHKU Ha nojjoxke 60x48 mm2 He Oomnee 5 %. Kakum obpa3zom obecneunts TpeOyeMyo
CKOpPOCTh KOHJICHCAIIMH, YTOOBI BpeMs HamnblICHHs MIeHKU Toymuaou 0,03 21 mMkM He
npesbimano 1-2 mun? T = 3500 — 4000 K. M = 183,8; A =9,24; B =40260; g = 19,3 r/cm3.

4. Bapmuant 4
HccnenoBaTh BIMSIHUE SHEPTHH MOHOB Ha KOA(G(UIIMEHT pacnblIeHUs B IIHUPOKOM JHANa30He
sHepruit oT Enop 1o Emax mys nerkux (He) u tspkenbix (Ar) nonos. Mumens — Cu.

5. Bapuanr 1
PazpaboraTh TexMapmpyT U3TOTOBJICHHS PE3UCTUBHOW MATPHIIBI, COACpPKAIIEH PE3UCTOPHI
JBYX TpyMI:
- IepBasi TpyIIa — XpoM;
- BTOpas rpynmna — KepMeT, IPOBOAHUKH — ATFOMUHHM.
[IpennoxkuTh ciocoObl MOTyYeHHsI IJICHOK U PacCUMTaTh BPEMs HaIlbIICHUS aIFOMUHHUSL.

6. Bapuant 2
Pazpabotarts Texmponecc RC-cxembl, cocTosIel U3 pe3ucTOPOB HA OCHOBE TJICHOK XpoMma U
KOHJICHCATOPOB aJTFOMUHUI
— MOHOOKHCH KpEMHHUS — allfOMUHUU. [IpeokuTh crnocoObl Moy4eHHs! IUIEHOK U PaccuuTaTh
BpEMsI HalbUICHUS XpoMa.

7. Bapuant 3
Pa3zpaborats Texmponecc u3rorosiaeHus pparmenta UMC, cocTosiero u3 pe3sucTopoB - TaAHTaJ
U KOHJEHCATOPOB: TaHTAJ — OKUCh TaHTajla — 30JI0TO. TeXHOJOTHUs MOJyYeHHUs IJICHOK.
Paccunrtarh Bpems HanbUICHUS [JICHOK TaHTAaJIa.

8. Bapuant 4
TpebyeTcss U3rOTOBUTH TOHKOIJIEHOYHYIO MHAYKTUBHOCTh HAa OCHOBE IJICHOYHON CHCTEMBI:
XpOM — MeZlb — 30JI0TO C
CyMMapHOU ToJuHON 6 MKM. [Ipeioxkuth crmocoObl HaNBUICHUS TUICHOK. PaccunTath BpeMst
HaIbUICHUS TJICHOK.

9.1.5. Tembl 1aG0paTOpPHBIX padoOT

TexHonoruueckuii nmpouecc poronurorpadhuu

OcaxxaeHne pe3UCTUBHBIX U MPOBOASIINX TUNIEHOK

W3roToBneHue U UCCIEeI0BAaHNE TOHKOIJICHOYHBIX KOHIEHCATOPOB
W3yueHue morpeurHoCTH U3roTOBICHHS TOHKOIUIEHOYHBIX PE3UCTOPOB

L=

9.1.6. TeMbl NpaKTHYECKHUX 3aJaHUI

TexHonorus noysy4eHus puCyHka HHTErpalIbHBIX MUKPOCXEM

TexHomorust U3roToBIeHUs (HOTOMIA0IOHOB

Pacyer pe:xuMOB HambIICHUS IJIEHOK METOJOM TEPMUYECKOTO HCTIapEHHs B BAKyyMe

Pacuer pe:xuMOB HaNbIJICHUS JIEHOK METOJOM MOHHO-TJIA3MEHHOT'O PACIIbUICHUS B BaKyyMe
PacdeT T€XHOJIOrMYECKOM MOTPENTHOCTH U3TOTOBIICHUS eMeHToB MMC

Pa3paboTka TeXHOJIOTHYECKOTO MapIIpyTa U3rOTOBJIEHUS TOHKOTUIEHOUHBIX UMC

AR

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.
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Hauatp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJipHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIUH.

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

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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