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

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

3HaeT (PU3UKO-TEXHOJIOTHYECKHE OCHOBEI
MPOLECCOB MPOU3BOJICTBA U3IEIUI
AJIEKTPOHHON KOMITOHEHTHOM 0a3bl,
0COOCHHOCTH TIPOBEACHHS OTICITBHBIX
TEXHOJIOTHYECKUX ONEpaluii

[1IK-2.2. Ymeer BoIOpaTh 1

YMEET paccuuTaTh GU3UKO-TEXHOIOTHYECKHE

000py1I0BaHMs HA
ATanax pa3padoTKu U
MPOU3BOJICTBA U3AECITUI
MHUKPO- U
HAHOJJIEKTPOHUKH,
TBEPAOTEIIBHOMN
AJIIEKTPOHUKHU U
MHKPOCUCTEMHOMN
TEXHUKH

MHKPOCHCTEMHOH IIPUMEHUTH METOJT aHAJIN3a PEKUMBI IPOBEICHUST TEXHOJIOTHUECKUX
TCXHUKHU MaTepHUajiOB U KOMIIOHEHTOB |IIPOLIECCOB I IIOJIyYE€HUSI aKTUBHBIX U
MUKPOH HaHOCHCTEMHO MACCUBHBIX 3JIEMEHTOB AJIEKTPOHHOU
TEXHUKH KOMITOHEHTHOM 0a3bl ¢ TpeOyeMbIMU
KOHCTPYKTUBHBIMH U 3J1EKTPOPU3NUECKUMU
napameTpamu
[1K-2.3. BnayieeT OCHOBHBIMHU |BJIaJIe€T HABBIKAMH BHIOOpA U IPUMEHEHUS
METOANKAMHU IMOCTAHOBKK U |OCHOBHBIX ONE€paIii TEXHOJIOTUU CO3JaHus
MIPOBEACHUS AJIEMEHTOB 3JIEKTPOHHON KOMIIOHEHTHOM
AKCIIEPUMEHTAIIbHBIX 0a3bl C yYETOM UX OCOOEHHOCTEH U
uccaea0BaHUN KOHKPETHBIX LIeJIEH;
BJIa/Ie€T HaBBIKAMU pa0OTHI Ha
000pyA0BaHUH, UCTIOIH3YEMOM B
MIPOU3BOCTBE AJIEMEHTOB JIEKTPOHHOMN
KOMITOHEHTHOM 0a3bl
[1K-4. T'oToB k [1K-4.1. 3naeT ocHOBHOE 3HaeT (PU3UKO-TEXHOJIOTHYECKHE OCHOBBI
MIPUMEHEHUIO TEXHOJIOTHYECKOE MIPOIIECCOB MPOU3BOJICTBA U3CIIUIA
COBpPEMEHHBIX 00opyI0BaHUE ISt AJIEKTPOHHON KOMITOHEHTHOM 0a3bl,
TEXHOJIOTHUYECKUX MIPOU3BOICTBA U3JIETUI 0COOCHHOCTH TIPOBEACHHS OTICITHHBIX
MIPOIIECCOB U MHUKPO-, HAHO- U TEXHOJIOTHYECKHUX OTepaui
TEXHOJIOTUYECKOTO TBEPJOTEIILHON AIIEKTPOHUKHU

IIK-4.2. YMmeer
000CHOBBIBATH BHIOOD
TEXHOJIOTHYECKOT0 TpoIecca
1 000pyIOBaHUS VISl €TO
peanu3anuu

YMEEeT pacCUuTaTh (PU3MKO-TEXHOIOTHUECKHUE
PEKUMBI TIPOBEICHUS TEXHOJIOTUIECKUX
MIPOIIECCOB JUTS MTOTYYSHHST aKTUBHBIX U
MACCHUBHBIX 3JIEMEHTOB AJIEKTPOHHOU
KOMITOHEHTHOM 0a3bl ¢ TpeOyeMbIMU
KOHCTPYKTUBHBIMHU U JIEKTPOPH3HUECKUMHE
napamMeTpamu

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

BJIaJICCT HAaBbIKAMH BbIOOpA M TPUMEHCHHS
OCHOBHBIX OTIEepaIiii TEXHOJIOTHU CO3IaHHsI
DJIEMEHTOB 3JICKTPOHHON KOMIIOHEHTHOMN
0a3bl C yYETOM UX OCOOEHHOCTEH U
KOHKPETHBIX LIEJICH;

BJIaJICCT HaBbIKaMH PaOOTHI Ha
000pyTIOBaHUH, HCIIOJIB3YEMOM B
MIPOM3BOJICTBE 3JICMEHTOB JICKTPOHHON
KOMITOHCHTHOM 0a3bl

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUJAAM YY4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh JUCIUILIAHBI 10 BUIaM y4eOHOU JesTeIbHOCTH
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Bcero |CemecTpsl
4acoB 5 cemectp

Buapl yaeOHOM gesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 70 70
JlekumoHHbIE 3aHIATHUS 36 36
[IpakTHueckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 38 38
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npernoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 9 9
[ToaroroBka Kk KOHTPOJILHOU paboTe 6 6
BrinonHeHne MHAUBUYaIbHOTO 3a1aHUs 10 10
[ToaroroBka k mabopatopHoO padboTe, HATMCAHUE OTYETa 8 8
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUS 5 5
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
OO0mas TpyroeMKocCTh (B 3.€.) 4 4

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
tabmmre 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIMHEI M BUJIBI YICOHOM TeSTEILHOCTH

Jlexk. Cawm. Bcero
HasBanwust paznenos (Tem) JUCHUILTUHEI | 3aH., Ipac. | Jlab. pab., | qacos (6e3 ®opmHpyembie
q |33 pao. 4 >ksamena) KOMTIETCHIINH
S cemecTp
1 Beenenue, neinu u 3agaqu 2 - - 1 3 [1K-4
JACIIUILIAHBI
2 IlpousBocTBEHHAs! YMUCTOTA, TUTUEHA | 2 - - 2 4 IIK-2, I[IK-4
1 0€30I1aCHOCTh
3 Jlutorpaduueckue mporeccrl B 6 6 4 7 23 [1K-2, TIK-4
TEXHOJIOTHH JIEKTPOHHBIX CPEACTB
4 TexHOoJIOTHS Ia3MEHHBIX MPOIECCOB 4 - - 1 5 IIK-2, IIK-4
5 Texnonorust GopMUPOBAHUS 6 4 4 6 20 [1K-2, TTK-4
TOHKOIJIEHOUHBIX MOKPHITUH METO/I0M
TEPMUYECKOT0 UCIIAPEHHUS B BAKYyMeE
6 onHo-nima3MeHHBIE METOEI 6 4 4 7 21 I1IK-2, TIK-4
MOJTYYEHUSI TOHKUX TUICHOK
7 Texuonorus GOpMHPOBAHUS 4 2 4 7 17 I1K-2, TIK-4
ToHKOIIEHOYHBIX UMC
8 TexHOIOTUYECKHE MPOLECChI 4 2 - 5 11 [K-2, TTK-4
M3TOTOBJICHUS TOHKOIUIEHOUHBIX UM C
9 TexHosorusi COOPOUHBIX MPOIIECCOB 2 - - 2 4 I1K-2, TIK-4
Uroro 3a cemectp| 36 18 16 38 108
Hroro| 36 18 16 38 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
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Tabmuma 5.2 — Cone

YKaHWE Pa3esioB (TeM) AUCIUIUIMHBI (B T.4. 1O JICKITUSIM)

HaszBanus pasnenos
(TeMm) AMCUMIIIIUHBI

Copepxanue pa3ziesioB (TeM) AUCHUIIIMHbBI
(B T.4. 10 JIEKLIUAM)

TpynoemkocTsb
(JIeKLIMOHHbBIE
3aHATHSA), U

dopmupyemble
KOMIIETEHIINU

5 cemecTp

1 Beenenue, nenu u
3aJja4d TUCIUTIINHEL

Llenu u 3anaun Kypca. TpeboBaHus K
00beMy 3HAHUH MO TUCIUIIMHE. DTarbl
pPa3BUTHUA U COBPEMEHHOE COCTOSIHUE
TEXHOJIOTUM MaTepUaIOB U MPUOOPOB
MaKpO-, MUKPO- U HAHOBJIEKTPOHUKH.
OCHOBHBIE IPOLIECCH] TEXHOJIOTUN
ANEKTPOHHONH KOMIOHEHTHOU 0a3bl.

I1K-4

Hroro

2 [Tpou3BoicTBEHHAs
YHUCTOTA, TUTHEHA U
0€301acHOCTh

YucThle moMeneHus: Kiiaccuukamms
MIPOM3BOJCTBEHHBIX MIOMEIICHUN O
YHCTOTE BO3AYIIHOMN Cpefibl U
MUKPOKJIMMATY, UICTOUHUKH 3arpsi3HEHUH,
CrIocoObI 00eCTIEYSHUS U TIOIIEPIKAHMS
9iCcTOTHL. Bakyywm: riyOuHa Bakyyma,
CpEICTBA OTKAYKU U METOJIbI KOHTPOJISL.
TexHonornueckue cpeibl: YNcToTa
MaTepuasoB, BOAbI, Ta30BbIX CPEl U
KUJKOCTEH. ATIlaparypa u 3J1€MEHTbI
ra3oBbIX U KUAKOCTHBIX cucTeM. ba3zoBbie
orepanuy OYUCTKH KUJIKUX U
razoo0pa3HbIx cpen. OdncTka
MOBEPXHOCTH IUTacTUH. bezonacHocTh
paboThI B YUCTHIX TOMEIIECHUSX:
TOKCHUYHbIE, B3PHIBOOIIACHBIE U
MOKapOONacHble CPeIbl. Y THIIN3alUs
OTXO/IOB.

I1K-2, IIK-4

Hroro

3 Jlutorpaduyeckue
MMponeCChbl B TCXHOJIOTUH
AIIEKTPOHHBIX CPEICTB

Knaccudukanus npoueccos nurorpaduu.
DU3UKO-XMMHUYECKHE OCHOBBI MpOLEcCa
¢doromuTorpadun. Marepuais
¢doTope3ucToB u ux cBoicTBa. CriocoOb!
OKCTIOHUPOBAHMS: KOHTAKTHAS
doromutorpadus, Goronmurorpadus ¢
3a30pom, npoekunonHas PJI. Texnomorus
nsrorosneHus ¢oromadnonos (DII).
[TorpemHocTn nzrorosnenust OIII.
Ontuyeckue 3¢ GexTs Tpu
¢doromuTorpadun. MeToabl U TEXHOJIOTHS
(bopMHpOBaHUS PUCYHKA HHTETPATIBHBIX
CXeM.

TIK-2, TTK-4

Hroro
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4 TexHonorus B3anMozencTere sHEpreTHIEeCKUX HOHOB C 4 [1K-2, [IK-4
IUIa3MEHHBIX MPOLIECCOB |MaTepuanaMu. OU3UKO-XUMUYECKUE
IIPOLIECCHI B HU3KOTEMIIEpaTypHOI
razopaspsaHoit miasme. [Ipomeccer
TpaBJICHUS U OYUCTKU MaTEpUAJIOB C
ucnonb3zoBanueMm HI'TI. OcHoBbI HOHHOTO
TpaBJICHHUS, TUIA3MOXUMHUYECKOIO
TpaBJIEHNUS U HOHHO-XUMHUYECKOTO
TpaBJICHUS MaTEPUAJIOB.
Hroro 4
5 Texnouorus ®opMUpOBaHUE MOJIEKYJIIPHOTO IIOTOKA. 6 I1K-2, I[IK-4
dbopmupoBaHus ®du3uKa TEPMUUYECKOTO UCIIAPEHUS B
TOHKOIJIEHOYHBIX BakyyMme. CKOpOCTb KOHJIEHCAIIUH.
MOKPBITUI METOIOM MexaHu3M UCcTIapeHtsl COEAMHEHNN U
TEPMHUYECKOT O criaBoB. CriocoObl HCTIapeHust
HCIIapEHUs B BaKyyMe Htoro 6
6 onHo-ni1a3MeHHEBIE ®du3nka HOHHOTO pacnbuieHus. Mojenb 6 IIK-2, IIK-4
METO/IbI TOTYYESHHUS MOHHOT'O PACIbUICHUS. 3aKOHOMEPHOCTH
TOHKHUX IJIEHOK pacnbuieHus. Teopust HOHHOTO
pacnbuieHus. CKOpOCTb OCaKICHUS
rwieHokK. [TomydeHune mieHoK HOHHO-
TJTa3MEHHBIM PACTIBUICHHUEM.
HUroro 6
7 Texnosorus [Tomnoxku. TOHKOIUIEHOYHBIE PE3UCTOPBHI, 4 [1K-2, [IK-4
(dbopMupoBaHus KOHJICHCATOPbI, UHIYKTUBHOCTH. Bb1OOp
toHkomeHouHblX UMC | matepuanos. TexHonornueckue
norpemHocTy. [TpoBOAHMKYN ¥ KOHTAKTHBIE
IUTOLIA/IKH.
Htoro 4
8 TexHosornueckue dopmuposanue ToHkorieHouHbIx UMC ¢ 4 I1K-2, I[IK-4
IPOIIECCHl N3TOTOBJICHUS |IPUMEHEHHEM MPSIMBIX M 00paTHBIX
TOHKOIIEHOUHBIX IMC | KOHTaKTHBIX MACOK.
Hroro 4
9 Texuosnorusa Paznenenue miuacTuH Ha KPUCTAILIBI. 2 IIK-2, IIK-4
cOOpOYHBIX MpoIleccoB | MeToabl KperieHus: KpUCTAIIIIOB B
Kopmyce mpudopa. Meroasl
MPUCOEANHEHNS BHEITHUX BHIBOJIOB.
Co6opka mpuOOpOB HA JIEHTOYHBIN
HOCHUTEJb. MeTo1bl repMeTHU3aluu
KOPITyCOB MPUOOPOB.
HUrtoro 2
Hroro 3a cemectp 36
Hroro 36
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NMpakTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HaumenoBanue npaktuyeckux | Tpyaoemkocts, | Dopmupyembie
JUCIUILTAHBI 3aHIATUN (CEeMUHApPOB) q KOMIIETEHIINH

S cemecTp
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3 Jlutorpaduyeckue TexHonorus 1noay4yeHus pucyHka 4 [IK-2, TIK-4
IIPOLIECCHI B TEXHOJIOTUU MHTETPATBHBIX MHUKPOCXEM
SJICKTPOHHBIX CPENICTB TexHoJIorrst U3TOTOBICHUS 2 IIK-2, IIK-4
(hoTomabI0HOB
HUrtoro 6
5 Texnonorus popmupoBanus |PacueT pexxuMOB HaNBIIICHUS 4 [IK-2, TIK-4
TOHKOIJIEHOYHBIX OKPBITUM  |IUIEHOK METOJIOM TEPMHUYECKOIO
METOJIOM TEPMHUUECKOI0 UCIIapEHUs B BaKyyMe
UCIIApEHUs B BaKyyMe Utoro 4
6 MonHOo-1u1a3MeHHbBIE METOBI | PacueT pexxuMoB HallbUIEHUS 4 [1IK-2, TIK-4
MOJy4YeHUs] TOHKUX IJICHOK IJIEHOK METOJI0M MOHHO-
IUTa3MEHHOTO PACIIBICHUS B
BaKyyMe
HUroro 4
7 Texuonorus popmupoBanus |Pacuer TeXHOIOTHUECKOM 2 [1K-2, TIK-4
ToHKOTUIeHOUHBIX UMC MOTPENTHOCTH U3TOTOBJICHUS
anemenToB UMC
HUrtoro 2
8 TexHomoruueckue nporeccol | PazpaboTka TEXHOIOTMUECKOTO 2 [1K-2, I[IK-4
W3TOTOBJICHUS MaplIpyTa U3rOTOBJICHUS
TOHKOIIIeHOUYHbIX UTMC ToHKOIIeHOUHbIX UMC
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Hazpanus pa3nenos (tem) HanmenoBanue Tpynoemkocts, | PopMupyemsble
JUCLIUTIAHBI nabopaTOpHBIX paboT q KOMIIETEHIINH
5 cemecTp
3 JIutorpaduyeckue nporecchl B | TeXHOIOrMUECKUH mporecc 4 I1K-2, TIK-4
TEXHOJIOTUH 3JIEKTPOHHBIX ¢doronuTorpadun
CpEeICTB Hroro 4
5 Texuonorust GopMHUPOBAHUS OcaxeHne pe3uCTUBHbBIX U 4 [1K-2, I1IK-4
TOHKOIJIEHOYHBIX OKPBITHIA MIPOBOSIINX TIEHOK
METOJIOM TEPMHYECKOI0
HCIIApEHUs B BaKyyMe Hroro 4
6 MoHHO-1I1a3MEHHBIE METO/IbI Hsrorosnenue u 4 [1K-2, T1IK-4
MOJy4YEeHUs] TOHKUX IJIEHOK HCCIIEI0OBaHHE
TOHKOIUIEHOYHBIX
KOHJICHCATOPOB
Hroro 4
7 Texuonorust GOpMHUPOBAHUS N3ydeHue norpemnsocTi 4 [1K-2, I1IK-4
ToHKOIIeHOUYHbIX IMC W3TOTOBJICHUS
TOHKOILJIEHOYHBIX PE3UCTOPOB
HUroro 4
Hroro 3a cemectp 16
Hroro 16
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabmure 5.6.
Tabmuia 5.6. — Bujbl caMoCcTOATeIbHOU PabOThl, TPYIOEMKOCTh B (HOPMHPYEMbIE KOMIICTCHIIUN
Bunbr
HaszBanus pasaenos . Tpynoemkocts, | DopMupyemblie
S —— CaMOCTOATEIILHOMN u KOMIIETCHIIHH DopMbI KOHTPOJIS
paboTbl
S cemecTp
1 Beenenue, mienm u IToaroroBka k 1 T1K-4 TectupoBanue
3a/1audl JUCIUIUTMHBI | TECTUPOBAHHUIO
Hroro 1
2 IlpousBonacteennas |IloaroroBka k 1 11IK-2, IIK-4 KonTposbnas
YHUCTOTA, TUTHEHA U KOHTPOJILHOM paboTe pabota
0€30macHOCTb IToaroroBka k 1 TIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 2
3 Jlutorpadmueckue |BrimomHeHue 2 [TK-2, TIK-4 NunuBuayansHOE
MIPOIIECCH B WHUBUTyJIBHOTO 3a1aHue
TEXHOJIOTHH 3a1aHuUs
SJICKTPOHHBIX CPEACTB |[JoaroroBka K 1 TIK-2, IIK-4 KonTposnbnas
KOHTPOJIbHOM paboTe pabora
IToaroroBka k 2 [1K-2, TIK-4 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HalMcaHue OT4YeTa
Brimonnenue 1 [TK-2, TIK-4 [IpakTrueckoe
MPaKTUYECKOTO 3a1aHue
3a1aHuUs
IToaroroBka k 1 TIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Htoro 7
4 TexHomnorus [ToaroroBka k 1 [TK-2, TIK-4 TectupoBanue
TJIa3MEHHBIX TECTUPOBAHUIO
NpOLECCOB Htoro 1
5 Texuonorusa Brinonnenune 2 I1K-2, IIK-4 NunuBunyansHoe
dbopMupoBaHUs WHUBUTyJIbBHOTO 3a71aHue
TOHKOTUICHOYHBIX 3aJlaHus
HOKPBITHI METOIOM  |[JoaroToBKa K 2 IK-2, [1K-4 JlaGopartopHas
TEPMHUIECKOI0 nabopaTopHoO# paboTe, pabota
UCNIapCHUA B BAKYYMC |HammucaHue OT4eTa
Brinonnenue 1 [1K-2, I1IK-4 [IpakTrueckoe
MIPaKTUYECKOTO 3aaHue
3a1aHus
[Toaroroska k 1 [1K-2, T1IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 6
8
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6 MonHo-1u1a3mensble | Beimonnenue 2 [IK-2, I[1K-4 NunuBuayansHOE
METO/BI TOJIYYEHUSI  |MHAUBUAYAIBHOTO 3aJlaHue
TOHKHX TIJICHOK 3a1aHUs
IToaroroBka k 1 TIK-2, IIK-4 KonTposnbnas
KOHTPOJIbHOM paboTe pabora
IToaroroBka k 2 [1K-2, TIK-4 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HaIlMCaHUE OTYETa
Brimoninenue 1 [IK-2, I[1K-4 [IpakTrueckoe
MPaKTUYECKOTO 3aJlaHue
3a1aHUs
IToaroroBka k 1 TIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 7
7 TexHomorus Brimosninenue 2 [IK-2, I[1K-4 NunuBuayansHOE
dbopmMupoBaHUs WHUBUTy JIBHOTO 3aJlaHue
TOHKOIIJIEHOYHBIX 3a1aHUs
NMC IToaroroBska k 1 I1K-2, TIK-4 KonTposnbhas
KOHTPOJIbHOM paboTe pabora
IToaroroska k 2 [1K-2, TIK-4 JlaGopatopHnas
nabopaTopHoii pabote, pabota
HaIlMCaHUE OTYETa
Brimoninenue 1 [IK-2, I[1K-4 [IpakTrueckoe
MPaKTUYECKOTO 3aJlaHue
3a1aHUs
IToaroToBka k 1 [IK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 7
8 Texnomoruueckue |BoinonHenue 2 [IK-2, I[1K-4 NunuBuayansHOE
MIPOIIECCHI WHUBUTy JIbBHOTO 3a/1aHne
WU3TOTOBJICHUS 3a1aHUs
TOHKOIIICHOYHBIX IToaroroBka k 1 TIK-2, IIK-4 KonTposnbhas
NUMC KOHTPOJIbHOM paboTe pabota
Brimonnenue 1 [1K-2, I[IK-4 [IpakTrueckoe
MPaKTUYECKOTO 3a/1aHue
3a/1aHus
IToaroroBka K 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 5
9 TexHonorus IToaroTroBka k 1 TIK-2, IIK-4 Kontponbnas
cOOPOYHBIX KOHTPOJIbHOU paboTe pabota
poueccoB IToaroroBka K 1 IIK-2, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 2
Hroro 3a cemectp 38
[TonroroBka u cinaya 36 OK3aMeH
HK3aMEHa
Hroro 74

CornacoBaHa Ha noptane N2 69040




5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHN

Bunpl yueOHOI nesiTenbHOCTH
dopmupyembie

Jlex. | Ilpak. | JIa6. | Cawm. ®DopMBI KOHTPOJIS
KOMIIETEHIINH

3aH. 3aH. pab. | pad.

[1K-2 + + + + NunuBuayansHoe 3ananue, KoHTpoabHas
pabota, Jlaboparopnas padota, [Ipaktudeckoe
3ajanue, TectupoBaHue, JK3aMeH

[1K-4 + + + + NunuBuayansHoe 3ananue, KoHTpoiabHas
paborta, JlabopaTopHas pabora, [IpakTuueckoe
3ajanue, TectupoBanue, JK3aMeH

6. PeiiTunroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

. . MakcuManbHbIi
MakcumanbHbIi MakcumanbHbIi
6as 3a nepuos Bcero 3a
DOpMBbI KOHTPOJISI O6a Ha 1-yro KT ¢ | Gamn 3a mepuon
mexay 2KT u na CEMECTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
S cemecTp
WnauBuayanbHOE 3a7jaHKe 5 5 5 15
KonTponbnas pabota 0 10 10 20
JlaGopatopHas pabota 0 7 7 14
[TpakTHueckoe 3agaHue 5 5 5 15
TectupoBanue 0 0 6 6
OK3aMeH 30
Htoro makcumyM 3a 10 27 33 100
nepuos
Hapacratomum ntorom 10 37 70 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aI0B B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuia 6.2 — Ilepecuer 6aIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 1o 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[Tepecyer cymmbl OaJUIOB B TPAJAMLIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Iporueccsl MUKpO- 1 HAHOTEXHOJIOTUH : yueOHoe nocobue st By3oB / T. W. Jlanununa [u ap.] ;
denepanbHOE areHTCTBO N0 00pa3zoBaHWi0, TOMCKUH TrocyqapCTBEHHBIH YHHUBEPCHUTET CHCTEM
ynpasieHus u paanodnekTpoHuku (Tomck). - Tomck : TYCVYP, 2005. - 316 c. (Hanuuue B OubIMOTEKE
TYCVYP - 74 5k3.).

2. Janununa, Tamapa lBaHoBHA. TeXHOJIOTHs TOHKOIJICHOYHBIX MUKPOCXEM : YdeOHoe mocodue.
- Tomck : TYCVYP , 2007. - 151 c. (nanuume B Oubanoreke TYCVYP - 49 5k3.).

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. O6opynoBaHue ISl CO3/IaHUS M UCCIIEAOBAHUS CBOMCTB OOBEKTOB HAHODJIEKTPOHUKH: YUeOHOE
nocobue / M. A. Uucroenosa, T. V. lanmnmuna - 2011. 98 c. [DnexTpoHHBIH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/547.

2. Mukposnektponuka: Ousnueckue M TEXHOJOTHYECKHE OCHOBBI, HAJE)KHOCTh : YueOHOE
noco6ue s By3oB / U. E. E¢pumos, U. S. Koseips, 0. U. ['opOyHOB. - 2-¢ u3., nepepald. u gom. - M. :
Bricmas mkona, 1986. - 464 c. (Hanuuue B 6ubimoteke TYCVYP - 54 7k3.).

3. Texuonorus MukpocxeM : YueoHoe nmocodue mis By3oB / O. [I. [lapdpenon. - M. : Beicmias
mkona, 1986. - 318[2] c. : . - bubmuorp.: c. 317. (manuune B 6udamorexke TYCVYP - 121 3x3.).

4. T'otpa, 3enon OpeeBrd. TexHOIOTHS MUKPOIJIEKTPOHHBIX YCTPOUCTB : CripaBOYHUK. - M. :
Panuo u cBs3b , 1991. - 528 c. (mHanmuuue B 6ubmmoteke TYCVYP - 44 5k3.).

5. TOHKOTIEHOYHBIE MUKPOCXEMBI JJIsl MPHUOOPOCTPOCHHUS U BRIUMCIUTEILHON TeXHUKH : / B. 1.
I'mmnenscon, 10. A. Paauonos. - M. : Mammnoctpoenune, 1976. - 328 c. (Hasmuune B 6udmmoreke TYCYP
- 40 7K3.).

6. TexHOJOrUs, KOHCTPYKIIUH U METOAbI MOJICTUPOBAHUS KPEMHHUEBBIX MHTETPAIbHBIX MUKPOCXEM
[] : yue6HOe mocobue s By3oB: B 2 4. / pen. O. A. Hanasirun. - (Onekrponuka). Y. 1 :
TexHonornyeckue npoLecchl U3rOTOBICHUS KPEMHUEBBIX MHTETPAJIbHBIX CXEM U UX MOJEIMPOBAHUE. -
M. : BUHOM. JlaGoparopwus 3nanwii , 2010. - 397 c. (Hanuuue B 6ubauorexke TYCVYP - 10 5k3.).

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. Yucroenona, inna AnatonbeBHa. OCHOBBI TEXHOJOTHH JIEKTPOHHONW KOMIIOHEHTHOU 0assl :
y4e0HO-METOJUIECKOE IMOCOOUE MO Ay TUTOPHBIM MPAKTUIECCKUM 3aHATUSM H CAMOCTOSITEIILHON paboTe
JUIs CTyA€HTOB HampasieHui noaroroBku 11.03.04 "Onextponuka u HaHo3nekTpoHuka'", 28.03.01
"HanoTtexHonoruu u MukpocucteMHas texuuka'". - Tomck : U3natensctBo TYCVYPa , 2022. - 80 c.
(manmuue B 6udnuoreke TYCVYP - 50 3k3.).

2. T.A. Nauununa 10.B. CaxapoB. OCHOBBI TEXHOJOTHHU 3JEKTPOHHON KOMIIOHEHTHOM Oas3bl:
Metoandeckoe mocodue 1Mo BRIIOJTHEHUIO JIabopaTopHEIX padoT - Tomck: TYCVYP - 2020. - 60 c.
[DnexkTpOHHBIH pecypc]: — Pexum gocTyna:
https://miel.tusur.ru/dwn/umo/id/29a9c0e39223/f/OTKB.pdf.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
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Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHas ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayJIuTOpUs JJs NPOBEACHUS 3aHATUM MPAKTHUUECKOTO TUIA, yuyeOHas ayAuTopus Ui IPOBEIEHUS
3aHSATUM CEMHUHApCKOr0 THIA, MOMEIIEHHE [JIsi NPOBEACHUS] I'PYNMNOBBIX U HHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIEHUE AJIsl IPOBEAECHUS TEKYIIETO KOHTPOJS M MPOMEXKYTOUHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuna, 1. 74, 117 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- YcraHoBKa coBMmellieHus U 3kcronuposanus LI[A-310;

- YcraHoBKa 1711 HAaHECEHUsI (POTOpE3NCTa;

- OnekTpoHHbIN MUKpockon YOMB-100K;

- JlucTunnsaTop BOAbI

- JlaboparopHoe obopynoBanue u npubopsl: Mmukpockon MBC-9, mukpockon crepeo MC-1,
Mukpounreppepomerp MUN-4, xumnueckas nocyza, peakTUBBI,

- YueOHas I0OCKa;

- [Ipoektop Beng;

- Hoytoyx ASUS;

- DKpaH JyIsl MPOEKTOPa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopaTopusi TEXHOJIOTMH MHTETPAJIbHBIX CXeM: yueOHas ayJuTopus AJid NPOBEACHUs 3aHATUI
naboparopnoro tuna; 634034, Tomckas o6nacth, T. Tomck, Bepimmauna ynuua, a. 74, 116 ayn.

Omnucanue UMeEroIIerocs 000py0BaHUS:

- YcTaHoBKa BakyyMHoOro HambuieHust YPM-3 (2 mT.);

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

- YcranoBka BakyyMHOro HamnbsuieHust BYII-5;

- Hacoc Bakyywmnsiit 2 HBP-5/IM;
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- Bakyymmerp BUT-2;

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

- U3meputens ummutanca E7-20;

- Uctounuk mraaug HY 3003;

- Mukpockon MMYVY-3;

- Mukpockon MUN-4;

- Mukpockon MBC-9;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

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

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiEii;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 BBeaenue, uenu u 3aga4u [1K-4 TectupoBanue [IpuMepHBIi TEpeUeHb
JUCUUTIIUHBI TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 ITpousBoactBenHas uncrtora, |I1K-2, [TK-4 KonTponbsHas [TpumepHsIil nEpeyYeHb
rurrueHa u 6e30MmacHoOCTh pabota BapUaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
3 Jlutorpaduueckue nponeccer |I1K-2, TTK-4 NunuBunyansnoe |[IpuMepHblil mepedyeHb
B TEXHOJIOTMH JIEKTPOHHBIX 3a/laHHe BAPUAHTOB MHIUBHIyaIbHBIX
CpEICTB 3aJaHuN
KoutponbHas [IpumepHbIil nepeueHb
pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBHBIX paboT
JlaGopatopHas Tembl m1abopaTOpHBIX PadoT
pabota
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/1aHHe
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
4 TexHOoOoTUs MIa3MEHHBIX [1K-2, I1IK-4 TectupoBanue [IpuMepHBIii TEpeUeHb
MPOIECCOB TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
5 Texunonorust popmuposanus |I[1K-2, [TK-4 NunuBunyansHoe |[IpumMepHblil mepedyeHb
TOHKOTIJICHOYHBIX MOKPBITHI 3a/1aHNe BapUAHTOB WHIUBUTyATHbHBIX
METOJIOM TEPMHYECKOIO 3a/laHui
HCIapeHus B BAKyyMe JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX

BOITPOCOB

CornacoBaHa Ha noptane N2 69040
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6 Nonno-mnasmennsie metoasl  |I1K-2, [1K-4 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
[I0JIy4Y€HUs] TOHKUX IIJIEHOK 3a/1aHNe BAapUAHTOB WHIUBUTyATHbHBIX
3a1aHUI
KonTponbHas [IpuMepHBIii TIEpeYeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
7 Texunonorust popmupoanus |I[1K-2, [TK-4 NunuBunyansHoe |[IpumMepHbIil nepedyeHb
TOHKOMIIeHOUHBIX UMC 3a/1aHNe BapUAHTOB WHIUBUTyATHHBIX
3aJaHuN
KonTtponbHas [IpumMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaTOpHBIX paboOT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
8 Texnonornueckue npoueccol |I1K-2, T1K-4 NunuBunyansHoe |IIpuMepHblil mepedyeHb
M3TOTOBJIEHHSI TOHKOTJIEHOYHBIX 3a/laHne BapUAHTOB WHIUBUTyATHBHBIX
NMC 3aJaHIH
Koutpoinbhas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIbHBIX PaboT
IIpaxTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
9 TexHonorust COOPOUYHBIX [1K-2, T1IK-4 KonTponbsHas [IpumepHsIil nEpeUYEHb
MIPOIECCOB pabota BapHAHTOB (3aaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOIIPOCOB

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

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

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

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETIEHH KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX IPEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

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

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

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

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

—_—

10.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

Heratusuent ®P mox neficTBHEM cBeTa:
a) pazmaraercs; 0) MOJTMMEPHU3YETCS; B) HE MEHAETCS; T) UCIAPSCTCA.

. Kakoii crmoco6 sKCcroHUpOBaHUS CIIeAyeT BRIOpaTh IS 00eCrieueHnsI BBICOKOM pa3perraroniei

cnocobHoctu ®JI u Gonpioro cpoka ciyx6n1 OII:

a) koHTakTHas OJI;

0) OECKOHTAKTHas C MaJIbIM 3a30POM;

B) OECKOHTaKTHAas C OOJBIINM 3330POM;

r) npoekiuonHas OJI.

B metone mocnenoBarensHoit DJI (ipsiMbie MacKu) TIEPBOIA ONIEpPAITH SBISETCS:
a) HaHeCeHue MIeHKHU pabodero Marepuasna Ha MOAJIOXKKY;

0) Hanecenue cios OP Ha MOATOKKY;

B) yAaJIeHHE TUIEHKH pa00vyero MaTepuana;

r) yaanenue ciost OP.

B Metone oOparnoit ®JI nepoii onepanuu ABiaseTcs:

a) HaHeCeHue MIeHKHU pabodero Marepuasa Ha MOAJIOXKKY;

0) Hanecenue cios OP Ha MOATOKKY;

B) yAaJIeHHE TUIEHKH pa00vyero MaTepuana;

r) yaanenue ciost OP.

B TpexcioiHbIX KOHTaKTaX "XpoM — MeJb - HUKeJIb'" MJIEHKAa HUKEJIS BBINNOIHAET QYHKIUU:
a) aJIre3MOHHOTO CJIOS;

0) MPOBOSIIIETO CIIOS;

B) 3aIIUTHOTO CJIOS;

T') MaCCUBUPYIOILETO CIIOS.

. [y uciapeHus TyroIuIaBKOrO TaHTaJla PEKOMEHIyeTCs CIIOCO0 NCTIapeHUs:

a) pe3UCTUBHBIN HCIIapUTeNh U3 BoJib(pama;
0) TUTeIbh U3 KEPAMUKHU;

B) 2JICKTPOHHBIA NCTIAPUTEITH;

T) TUTeIb U3 rpadura.

. I[J'ISI HCITApCHUSA PE3NUCTUBHBIX CIINIABOB, COCTOAIINX W3 HECKOJIBKUX KOMIIOHCHTOB (60)’166 }IBYX),

PEKOMEHAYETCSL:
a) PE3UCTUBHBIN HCTIapUTENb;
0) B3phIBHOE UCIIAPEHUE;

B) TUT€Jlb;

r) Meron "Tpex Temmneparyp".

. Kakoit OJICKTPOJA IPHU MOHHO-IIJIA3MCHHOM pPACIBIJIICHUE BBIMIOJIHACTCA M3 paCHblIACMOIO

Marepuana?
a) a”Hoj; 0) KaToa;  B) MOJUIOXKKA; T) dKpaH BOKPYT KaToa.

. B Buze kakux yacTuil MpOUCXOIUT paclblIeHHEe MaTepuala KaTtoaa’?

a) MOJIOKUTENbHBIX HOHOB; 0)OTpHUIATENbHBIX HOHOB; B) DJIEKTPOHOB; I') HEUTPaJIbHBIX
YaCTHII.

Koad¢umenT pacnpiieHUs ¢ yBEIMUEHUEM SHEPTUH HOHOB B HIIMPOKOM JIHAINa30HE:

a) BO3pacTaer ;

0) yMEeHBIIIaeTCs;

B) CHauaja BO3pacTaeT, 3aTeM YMEHbIIAETCS;

') HE MEHseTCsl.

9.1.2. IlepeyeHb IK3aMEHANMOHHBIX BONIPOCOB
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1. Texnomoruveckue cpeapl. bazoBbie onepany OYNCTKY KUJIKUX U Ta3000pa3HbIX cpen. O9ucTka
MOBEPXHOCTH TUIACTHUH.

2. Jlutorpadudaeckue mpouecchl. Paspemaromias criocoOHOCTh auTorpadun

. ®U3NKO-XUMHYECKUE OCHOBBI mporecca GoTonmuTorpadun. Matepuansl GOoTOPE3UCTOB U UX
CBONCTBA.

4. CniocoObl PKCTIOHUPOBAHUS: KOHTaKTHas ¢oronutorpadus, ¢oronutorpadus ¢ 3a3opom,

npoekionHas OJI.

Texnomorust u3rorosnenus poromadaonos (DII). [TorpemnocTn m3rorosnenus OIII.

Onrtuueckue 3pdexts! mpu GoTonuTorpadpuu.

MeTtop! 1 TeXHONIOTUS (POPMHUPOBAHUS PUCYHKA HHTETPATIBHBIX CXEM.

®du3uka TePMUUYECKOTO UCMapeHus B BakyyMme. [lonyyeHue mieHok MeTOAOM TePMHYECKOIo

UCIIapEHUS.

[98)

P

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. Bapuanr 1
1. Paccuntath BBIXOJ TOJHBIX KPUCTAIIOB JUIsl OJHOU (poTOIUTOrpaduuecKoi onepanuu, eciiu
oma s kpucramia 0,2 cM2, a ToJImMHA pe3ucTa 1 MKM.
2. Kakoiif macmitab opuruHajiga BeIOpaTh I MOJYUYEHHS PE3UCTOpa B IUICHOYHOH cxeme
mupuHoi 200 MKM ¢
TOYHOCTBIO 1 %7
3. B xakoMm ciryyae MOKHO MOJIYYUTh KOHTAKThI K TIOJIOCKE pe3ucTopa MeTojoM oopaTHoi DP-
MAacCKH:
a) ®P-no3utus, GII — no3utus;
b) ®P — neratus; ®III — HeraTus;
c) ®P — nweratus; OII — mo3uTuB.
4. Kakoe ob6opynoBaHue HeoOX0auMoO BbIOpaTh ayist mojiydyeHus staimonHoro I, ecnu
yBenuueHnue opuruHaiza M10:1?

2. Bapuanr 2
1. ITorpemHOCTH reéOMETPUN TOHKOIUIEHOYHOTO PE3UCTOPA, PUCYHOK KOTOPOTO MOJIYUYEH C
IIOMOILBI0 KOHTAaKTHOU
MAacCKH.
2. Paccunrarh mapaMeTpsl MPOSKIMOHHON CUCTEMBI ISl OJTy4YeHHs pa3Mepa snemenTta b = 0,8
MKM.
3. Kakoii macmtab opuruHana BbIOpaTh JJIs MOJYy4YeHUs pe3ucTtopa mupuHoit 30 MKM C
TOYHOCTBIO 1 Y% 11
NoJIynpoBoIHUKOBO IMC?
4. Kakoe oGopynoBanue HeoOXonuMo BbIOpaTh 1yt modydeHus stamoHHoro DI mus
IJIEHOYHOM CXEMBI, €CJIM yBeIueHue opuruaaia M20:1?

3. Bapuanr 1
1. Yto ompenenser NaBlIeHUE HACBHIIICHHBIX [1apOB METAJIJIOB IIPU TEPMUUYECKOM MCIIAPEHUU B
BaKyyme?
2. Mogens noHHOTO pacnbuieHus. Kakas MUHUManbHas SHEPTHsl HEOOX0AUMA JIJIsl paCTIbUICHUS ?
3. PaccunTtarh CKOpOCTh UCHIAPEHHUS AJTIOMHUHUS NPU TeMIlepaType Bblle yciaoBHOM Ha 10 %.
Jns amomuHus: A
=11,11; B=15630; M=27; Tycn=1423 K.
4. IlpeacTaBUTh 3aBUCUMOCTH KO3 (ULMEHTA PACTBUICHUS OT SHEPrUU HOHA B JMAama3oHe
50-150 3B ans muiienu u3 Meau npu 0omOapaAUpoBKe HOHAMH aproHa, eciu npu E = 50 aB S=
0,05 aToM/HOH.

4. Bapuanr 2
1. Yem ompenenseTcss KOJUYECTBO BEIIECTBA, HCHAPEHHOT'0 B yroy dv i TOYEYHOTO
ucnapurens?
2. 3aBUCUMOCTh KO03((HUIIMEHTA PACTIBUICHHUS OT SHEPTUH [UIS JETKUX U TSHKENbIX HOHOB.
3. PaccuuTaTh BpeMs HalbUIEHUS INIEHOK MEAU TOJILMHON 1 MKM B LIEHTpE MOIOKKH. Menb
ucrnapsercs u3
MOBEPXHOCTHOI'O UCIapuTeNs miomaapio 1 cm2. PacctossHue oT ucnapuTeis 10 noioxku 10
cM, ckopocTh ucnapenus 7x10-3 kr/m2xc. [InotHocTs Menu g = 8,96x103 kr/m3.
4. IlpenacraButh 3aBUCUMOCTb S OT E B nuamnasone ot noporosoit 10 200 3B. Mumens — TanTail,
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noH — aprod. S =0,01 npu E =50 5B; S =0,1 npu E =100 53B; S = 0,4 npu E= 200 3B. M1 =40,
M2 = 181; Ecy6 = 8,7 »B.

5. Bapuant 3
I. JInsg kakux nened peKOMEHAYETCS METOJ TEPMHUYECKOro HCIapeHus ¢ MOMOIIbIO
AJIEKTPOHHBIX HCIAPUTEIICH?
2. Mopaenb HOHHOTO pacnbluieHUs. B KakoM cilydae MakCUMaJIbHO TepefaBaeMas SHEPrus OT
MOHA aTOMaM MHUIIEHH OyaeT OoJblle: Ui JETKUX UM TAXKEJIbIX HOHOB?
3. PaccunTaTh BpeMsl HaNbIJICHUS TJICHOK MW TONIMHON 0,2 MKM B LIEHTpE MOAJIOKKU. Meab
rcnapseTcs U3 MOBEPXHOCTHOIO UCHApUTENS IUIomaabio 1 cm2. PaccTosiHre OT ncnapurens 10
notoxku 10 cM, ckopocth ucnapenust 1x10-3 kr/m2xc. [lmoTHOCTh 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) aByMs MeTonaMu: TEPMUYECKUM
UCIIApEHHUEM U BBICOKOYACTOTHBIM pacmblieHueM. OO0bsICHUTh MexaHu3M ucnapenus CdS,
paccuuTaTh CKOPOCTH UCHAPEHUS OTAEJIbHBIX KOMIIOHEHT COEIMHEHUs U OTBETUThH HA BOIPOC,
KaKUM CIIOCOOOM MpHU HMcHapeHuu moiayduTh mieHkn CdS crexmomerpuyeckoro cocrasa’?
OOBACHUTD MEXaHU3M BBICOKOYACTOTHOTO pacnbuieHus MutieHu u3 CdS, paccuurtaTsb
OTHOILIEHUE MOTOKAa CEPbl K NOTOKY KaAMHUS NpHU pacnblieHHH. Ha OCHOBE MOJy4YeHHBIX
pe3yJIbTaTOB PEKOMEHI0BATh CIIOCO0 moryueHus mieHok CdsS.

2. Bapuanr 2
[Ipennaraercs MONy4YuTh MJICHKH TaHTajda W okucu TaHtana (Ta205), ucnonb3ys KaTOAHOE
pacnblieHue. PaccuntaTh pesKMMBbl HalIbUIEHUS U ONPEJIEIUTh BPEMs HallbUIEHUS CTPYKTYpHI Ta
—Ta205 - Ta co caepyromumu ToamuHamu: Ta — 0,2 MM, Ta205 - 0,5 Mxm.

3. Bapuant 3
O6ocHOBaTh BHIOOP TEXHOJOTHH HAIbBIJICHUS IJIEHOK BOJb(pama ¢ pa3dpocoM TOJIIUHBI
MJIEHKU Ha nojioxke 60x48 mm2 He 6omee 5 %. Kakum ob6pa3zom obecrnednTs TpeOyeMyro
CKOPOCTh KOHICHCAIIUH, YTOOBI BpeMs HambUIeHUs TieHKH Toamuuoi 0,03 21 MxMm He
npessimano 1-2 muna? T = 3500 — 4000 K. M = 183,8; A =9,24; B =40260; g = 19,3 r/cm3.

4. Bapuanr 4
HccnenoBaTh BIUSHUE SHEPTUU HOHOB Ha KOA((ULMEHT paclblICHHUs B IIUPOKOM JIHANIa30HE
sHepruii ot Enop 10 Emax nns nerkux (He) u tspkensix (Ar) nonos. Mumens — Cu.

5. Bapmuanrt 1
Pa3paboTaTe TexMapIipyT W3TOTOBJICHHUS PE3UCTHUBHOI MaTpHUIIbI, COIEpKAIle Pe3uCTOpPhI
JBYX I'pyII:
* [IepBasi IpyIIa — XpoM;
* BTOpas rpynma — KepMeT, IPOBOAHUKHN — AJIFOMUHUM.
[Tpe1okuTh crIocoOb! MOTyYeHUS IJICHOK U PaCCUUTATh BPeMs HalbUICHUS aTIOMUHHUSL.

6. Bapuanr 2
Pa3paborars Texnpouecc RC-cxeMbl, cocTosmeil 3 pe3sucTopoB Ha OCHOBE INIEHOK XpoMa U
KOHJICHCATOPOB aJIIOMUHUI
— MOHOOKHUCH KPeMHHS — aTtoMUHUHA. [IpeanokuTh criocoObl MOTyUYeHHs TJIEHOK U PACCYUTATh
BpEMSI HAllbUIEHUS XpoMa.

7. Bapuant 3
Pazpabotats Texnporecc uzrorosnenus pparmenta UMC, cocTosiero u3 pe3sucTopoB - TAHTAI
U KOHJEHCATOPOB: TaHTAJl — OKUCh TaHTajla — 30JI0TO. Te€XHOJOTrus MOJYy4YEeHUs IJIEHOK.
Paccuurtarh Bpems HalbUIEHHS IJIEHOK TaHTAJIA.

8. Bapuant 4
TpeOyeTcsi U3roTOBUTh TOHKOIUICHOYHYIO MHAYKTHBHOCTh Ha OCHOBE IJICHOYHON CHUCTEMBI:
XpOM — M€ZIb — 30JI0TO C
CyMMapHO! TonmuHol 6 MKM. IIpeayioxkuTh crnocoObl HaNbUIEHUs MJICHOK. PaccunTtaTh Bpemst
HaIbLJICHUS IICHOK.

9.1.5. TembI J1a00paTOPHBIX PadoT
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TexHomornueckuit mporecc hoToauTorpadun

OcaxxJeHne Pe3UCTUBHBIX U MPOBOISIINX TUIEHOK

W3roToBiieHue U HCCIeI0OBAaHNE TOHKOIJICHOYHBIX KOHIEHCATOPOB
W3ydeHne morpenrHoCTH U3rOTOBIICHHSI TOHKOTUICHOYHBIX PE3UCTOPOB

Sl ol e

9.1.6. TeMbl NpaKTUYECKUX 3aTAHUI

TexHoIorus Noay4eHns pUCyHKA HHTETPAIBHBIX MUKPOCXEM

TexHoNOTHs U3TOTOBIEHUS (POTOIMIA0TIOHOB

Pacuer pe:xMMOB HaNbIICHUS IIJICHOK METOJIOM TEPMUYECKOTO UCIIAPEHUS B BAKYYME

Pacuer pesxMMOB HaNbLIECHUS IIJICHOK METOJIOM MOHHO-IIA3MEHHOI'O PACIIBUICHUS B BAKyyMeE
PacyeT TeXHOIOrMUECKON OrPEIHOCTH U3rO0TOBIEHU 31eMeHToB IMC

Pa3paboTka TeXHOIOTHYECKOT0 MapuIpyTa H3rOTOBIEHHS TOHKOIUIEHOUHBIX UMC

AN o e

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa

METOJIaMH, OTIPEICIISTFOIIIMMHIC
HCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

b

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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