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1. O61ue moJ10KeHus!
1.1. lean AUCHUIIHHBI
1. Pa3BuTHe HaBBIKOB y4eOHO-HCCIIEI0BATEIBCKON pabOTHI.
1.2. 3agauun A CHUIIMHBI

1. 3akperuieHHe HABBIKOB cOOpa, aHAlIM3a U CUCTEMAaTHU3allMi Hay4YHO-TeXHUYECKOH HHpOopMaluu
10 TEMaTUKE UCCIIEIOBaHMS B 00JIaCTH 3JIEKTPOHUKH U HAHODJIEKTPOHUKH.

2. ¢popMuUpOBaHUE yMEHHH MNPOBOJUTH IKCIEPUMEHTAJbHBIE HCCIEJOBAHUS MO CHHTE3Y
MaTepHUaIoB U KOMIIOHEHTOB TBEPIOTEIbHOM SIEKTPOHUKN U MUKPOCUCTEMHON TEXHUKH.

3. 3aKpernjeHre yMEHHUH aHalIU3UpOBaTh M CUCTEMAaTHU3UPOBATH PE3YJbTAThl MCCIEAOBAHMUIA,
o0OpabaThIBaTh U MPEICTaBIATh MAaTEPHAIIbI B BU/I€ HAYYHBIX OTYETOB, MyOIMKAIUii, TPe3eHTAIIH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexce nuciummmnasl: b1.B.J1B.04.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

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

UCCJIEIOBaHUS 110
CUHTE3Yy U aHAJIU3Y
MaTepuasoB U
KOMIIOHEHTOB HaHO- 1
MHKPOCUCTEMHOMN
TEXHUKHU

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Kommerenmusa
KOMIIETEHIINH TUCLAILIINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIIUH

[IKP-2. I'oToB I[IKP-2.1. 3naeT MeTOaEI 3HAE€T OCHOBHEIE 3aKOHBI
MPOBOJUTH CHHTE3a HAHOMATEPUAJIOB U |€CTECTBEHHOHAYYHBIX JUCUHUIUIAH 110
AKCIIEPUMEHTAIbHBIE KOMITOHEHTOB TeMmatuke Y P; MeTo bl MaTeMaTHIECKOTO

aHaJIM3a U MOJIEJIUPOBAHUS, TEOPETUYECKOTO
U KCIEPUMEHTAIbHOI'O UCCIIEIOBaHUS
YCTPONCTB MUKPO- U HAHOCUCTEMHOM
TEXHUKU;

[TKP-2.2. Ymeer BbIOpaTh U
IPUMEHHUTh METOJ aHAJIN3a
MaTepHaoB U KOMIIOHEHTOB
MHUKpPO- 1 HAHOCUCTEMHON
TE€XHUKU

YMEET UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS
JUTSI IPOBEICHUS DKCIIEPUMEHTATBHBIX paboT
mo Tematuke YUP;

ITIKP-2.3. Bnageet
OCHOBHBIMH MECTOIUKaAMHU
IIOCTAHOBKH U HpOBCI[CHI/IH
3KCHepI/IMeHTaJIBHBIX
HCCIICIOBaHMI

CIOCOOCH MPOBOJIUTH IKCIIEPUMEHTAIILHBIC
WCCJICIOBAHMS ITAPAMETPOB U XapPAKTEPUCTUK
MaTEPHUAJIOB U KOMIIOHEHTOB JJIEKTPOHUKH U
HAHODJICKTPOHUKH; apTyMEHTHPOBAHO
BEIOMpATh U PEAIN30BHIBATH YPPEKTUBHYIO
METOJIUKY IKCIIEPUMEHTAITHHOTO
WCCJICIOBAHMSI ITAPAMETPOB U XapPAKTEPUCTUK
MaTEpHUAaIOB U KOMIIOHEHTOB MUKPO- U
HAaHOCHUCTEMHOW TEXHHUKH.
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[TIKP-3. 'oToB
AHAJIU3UPOBATH U
CHCTEMATHU3UPOBATH
pe3yJIbTaThI
HCCIICIOBAHUM,
MPEJCTABIISTh
MaTepHualibl B BUIE
Hay4YHBIX OTYETOB,
myOJIMKaIui,
MpE3eHTalNM

[TKP-3.1. 3HaeT cTanapThl
110 0(OPMIICHHIO H
NPEeCTaBICHUIO
AKCIIEPUMEHTAIBHBIX
pe3yIbTaToB

3HAE€T OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUILIMH 10
TemaTtuke Y P; MeTo bl MaTEeMaTHIECKOTO
aHaju3a U MOAEIUPOBAHUS, TEOPETUUECKOTO
Y SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS
YCTPOMCTB MUKPO- U HAHOCUCTEMHOM
TEXHUKHU;

[TKP-3.2. YMmeer npoBOIUTH
aHAJINU3 U CUCTEMATH3AIUIO
pe3yJIbTaTOB UCCIETOBAHMI

YMEHUH aHaAJIM3UPOBATh U
CHUCTEeMaTU3UPOBATh PE3yIbTaThI
uccaeaoBaHui, 00pabaTeIBaTh U
MIPEJICTaBIATh MaTepHalIbl B BU/I€ HAyUHBIX
OTYETOB, MyOJUKAITNH, PEe3CHTAITHH.

IIKP-3.3. Bnaneet HaBBIKAMU
paboThl B IporpaMMax 1o
oopMIIeHHIO HAyYHO-
TEXHUYECKOH TOKYyMEHTAINH

BJIaJIeeT HaBbIKaMHu 00pabOTKU U
IIPEJICTaBICHNSI MAaTEPHAJIOB B BUE HAyUHBIX
OTYETOB, MyOIUKAIMNA, TPE3eHTALUH.

[IKC-1. T'otoB k
MPUMEHEHUIO
COBPEMEHHBIX
TEXHOJIOTHYECKUX
IIPOLIECCOB U
TEXHOJIOTMYECKOIr0
000py10BaHUs HA
ATanax pa3padoTKu U
MPOU3BOJICTBA U3AECITUI
MHUKPO- U
HAHORJIEKTPOHUKH,
TBEPAOTEIIBHOMN
AJIIEKTPOHUKHU U
MHKPOCUCTEMHOMN
TEXHUKH

[IKC-1.1. 3naeT ocHOBHOE
TEXHOJIOTUIECKOE
00opyI0BaHUE ISt
MPOU3BOJICTBA U3AECITUI
MUKpPO-, HAHO- U
TBEPAOTEIIBHON AIEKTPOHUKHU

3HAE€T OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUILIMH 10
Tematuke Y P; MeTo bl MaTEeMaTHIECKOTO
aHajM3a U MOAEIUPOBAHUS, TEOPETUUECKOTO
Y SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS
YCTPOMCTB MUKPO- U HAHOCUCTEMHOM
TEXHUKHU;

ITKC-1.2. YMmeer
000CHOBBIBATH BHIOOD
TEXHOJIOTMYECKOT0 Ipoliecca
1 000pyIOBaHUS VISl €TO
pean3anuu

yMeEeT UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS
JUISL IPOBEICHUSI SKCIIEPUMEHTATBHBIX PabOT
o Tematuke YUP;

IIKC-1.3. BnageeT HaBBIKAaMH
MPAKTHYECKON pabOTHI Ha
TEXHOJIOTHYCCKOM
00opyaoBaHUU

crocoOeH MPOBOAUTH SKCIIEPUMEHTAJIbHBIE
HCCIIEIOBAHMS [TAPAMETPOB U XapaKTEPUCTUK
MaTepHaiOB U KOMIIOHEHTOB 3JIEKTPOHUKU U
HAHORJIEKTPOHUKH; apI'yMEHTUPOBAHO
BBIOMPATH U pean30BbIBaTh 3 (HEKTUBHYIO
METOAMKY IKCIIEPUMEHTATIBHOTO
HCCIIEIOBAaHMS [TAPAMETPOB U XapaKTEPUCTUK
MaTepHaioB U KOMIIOHEHTOB MUKPO- U
HaHOCUCTEMHOW TEXHUKHU.

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmuue 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Becero |CemecTpbl
Bunpl yueOHOM AedTenbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 72 72
IIpaxTHueckue 3aHATUSA 72 72
CamocTrosiTeibHas padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 72 72
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
3
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[TonroroBka K 3a4eTy ¢ OLICHKOM 31 31

[ToaroroBka K TECTUPOBAHUIO 3 3
[ToaroroBka Kk yCTHOMY OMpocy / co6eceJ0BaHHIO 26 26
[ToaroroBka K BBICTYILICHUIO (JTOKJIATY) 12 12
Oo0masi Tpyn0eMKoOCTh (B 4acax) 144 144

O0mas TpyaoeMKocTh (B 3.€.) 4 4

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

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH NMPUBEICHA B

Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HazBanus pa3nenos (Tem) [Tpaxk. Cam. Bcero yacos dopmupyembie
JTUCHHUTITUHBI 3aH., 4 | pab.,u | (0e3 sk3ameHa) KOMITETeHIIUHT
7 cemecTp
1 C6op u ananu3 uadopmauu 19 20 39 [IKP-2, IIKP-3, IIKC-1
2 IloaroroBka M MpoOBEJICHUE 24 20 44 [TIKP-2, ITKP-3, TIKC-1
IKCIIEPUMEHTA
3 IloaroToBKa OTYETa M 3aIUTA 29 32 61 [IKP-2, ITKP-3, TIKC-1
Uroro 3a cemectp|72 72 144
Uroro|72 72 144

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6mmmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

Haspatms paszienos (tem) Copepxanue pa3nenoB (tem) |  TpyaoeMKocTh DopMupyemBie
R —— JUCIUILINHEI (B T.4. TIO (JIeKIIMOHHBIE KOMITETCHITHI
JIEKIIMSIM) 3aHSTHS), 9
7 cemecTp
1 C6op u ananus CO6op u aHanu3 uHGpOpMaUU - ITKP-2, I[TKP-3, [TKC-1
uHbopmanuu Hrtoro -
2 IloaroroBka u [ToaroroBka u nmpoBeaeHUE - IIKP-2, TIKP-3, IIKC-1
MIPOBE/ICHHE JKCTIEPUMEHTA
IKCIIEPUMEHTA Htoro -
3 IlogroroBka oTueTa U IloaroroBka oTueTa U 3aIluTa - [IKP-2, ITIKP-3, IIKC-1
3aIuTa Hroro -
Utoro 3a cemectp -
Hroro -

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHUe MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEICHO B TabmmIe 5.3.
Tabmuma 5.3 — HauMeHoBaHUE MPAKTUISCKUX 3aHITHIA (CEMUHAPORB)

Hazpanus y
aszieno (Tem) HaunmenoBanue npaktuueckux 3auatuii | TpyaoeMKocTb, dopMuUpyeMBbIe
P (cemuHapoB) q KOMITETEHIHH
JMCLIUTUIHHBI
7 cemecTp
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1 Coop v anaym3 | Bergaua 3amanmii. COop u u3ydeHue 9 [TIKP-2, I[TKP-3,
uHpOpMaLUN UH(POPMALIUH TI0 ITKC-1
TeMe ucciaeaoBanui. IlaTeHTHBIN mouck
[InaHnupoBanue nenen u 3agad 4 IIKP-2, TIKP-3,
SKCIEPUMEHTATBHOTO IIKC-1
HCCIICIOBAHUS
MoaenupoBaHHUe U TEOPETUUECKOE 6 IIKP-2, IIKP-3,
u3y4eHue o0beKTa [MKC-1
HCCJIEIOBAHU.
Hroro 19
2 IloaroroBka u Br160op MeToaMKY U JeTanu3aIus 6 IIKP-2, TIKP-3,
MPOBEJICHUE SKCIIEPUMEHTa ITKC-1
OKCIICPUMEHTA IIoaroToBka T€XHOJOTHYECKOIO 1 12 IIKP-2, IIKP-3,
U3MEPUTEIIBHOTO [MKC-1
000pyAOBaHUS U U3yUYCHUE TIPABHIT
TEXHHUKHU 0€30MacHOCTH Ipu paboTe ¢
HUM
DKCIepUMEHTaIbHBIE UCCIICIOBAHUS 110 6 IIKP-2, IIKP-3,
Teme YHP I[IKC-1
Htoro 24
3 IlogroroBka AHanu3, cucreMartusanus u oopaboTka 12 IIKP-2, IIKP-3,
OTYETA U 3aIHUTa |IKCIEPUMEHTAIBHBIX JaHHBIX I[IKC-1
OO6cyxaenne u GopMyJIMPOBKa 10 [TIKP-2, TIKP-3,
pe3ynbraroB. OgopmiieHre OTYETA 110 [MKC-1
YUP. [ToaroroBka my0OauKanum
IToaroroBka 10KJIa1a U MPE3EHTALIMU 1O 4 IIKP-2, TIKP-3,
TeMe paboTHI. ITKC-1
[Tybnu4HOE BBICTYIUICHHE C TOKIAJ0M U 3 IIKP-2, IIKP-3,
3alUTa Pe3yIbTaTOB PaOOTHI ITIKC-1
Hroro 29
Hroro 3a cemectp 72
Htoro 72

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHbBIM IIaHOM

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTeqbHast padoTa

Buasr caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIMU PEICTABIICHBI B

Tabmuie 5.6.
Tabmuia 5.6 — Bubpl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (hOpMHUpYyEMbIe KOMIETCHIIMH
Ha3zBanus .
Bunsl camoctositensHol | Tpynoemkocts, | DopmMupyemsle
paszesnoB (Tem) DopMBI KOHTPOJIA
paboThI q KOMTIETEHITHH
TUCIUTLTUHBI
7 cemecTp
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1 Coop u ananu3 |[loaroroBka k 3a4eTy ¢ 12 [TIKP-2, I[TKP-3, 3a4éT ¢ OIleHKOM
uHpOpMaITUU OILICHKOH IIKC-1
IToaroroBka x 1 IIKP-2, TIKP-3, TectupoBanue
TECTUPOBAHUIO ITKC-1
IloaroroBka K ycTHOMY 7 IIKP-2, TIKP-3, YcrHblii onpoc /
ompocy / co0ece10BaHuI0 ITKC-1 cobeceoBaHue
Uroro 20
2 [ToaroroBka u |[loaroroBka k 3adery ¢ 12 IIKP-2, TIKP-3, 3a4éT C OIIEHKOH
MPOBEJICHUE OILIEHKOH [IKC-1
OKCNEpUMEHTa  |[JoaroToBKa K 1 IIKP-2, IIKP-3, TectupoBanue
TECTUPOBAHUIO [MKC-1
IToaroroBka K ycTHOMY 7 [IKP-2, TIKP-3, YcTHbIi onpoc /
orpocy / codece10BaHUIO [TKC-1 cobeceoBaHue
Hroro 20
3 [loaroroBka [ToaroroBka k 3auery ¢ 7 IIKP-2, TIKP-3, 3a4éT c OLICHKOM
OTYETA U 3aIIuTa |OIEHKON IIKC-1
ITonroroBka k 1 IIKP-2, IIKP-3, TectupoBanue
TECTUPOBAHUIO [MKC-1
[ToaroToBka Kk yCTHOMY 12 [TKP-2, I[TKP-3, YcTHbIi onpoc /
omnpocy / codece10BaHUIO [IKC-1 cobeceoBanue
IToaroroBka k 12 IIKP-2, IIKP-3, BricTymienue
BBICTYIUICHHIO (TOKJIAY) [MKC-1 (moxnanm) Ha
3aHATUU
Uroro 32
Hroro 3a cemecTp 72
Hroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Buner yueOHoif
dopMupyemble
JeSITENBbHOCTH DopMBI KOHTPOJISI
KOMIIETCHIINH
[Tpak. 3an. | Cam. pad.
[TKP-2 + + BreicTynnenue (1okaa) Ha 3aHATHH, 3a4€T C OILICHKOM,
VYerHbii onpoc / cobecenoBanue, TecTupoBanme
[IKP-3 + + BricTynnenue (qokiiaa) Ha 3aHATHH, 3a4€ET C OLIEHKOM,
YcTHbIi onpoc / cobecenoBanue, TecTupoBaHue
IIKC-1 + + Brictynnenue (1okiag) Ha 3aHATUH, 3a4€T C OLICHKOM,
YcrTHblit onpoc / cobecenoBanue, TectupoBanue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH
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N . MaxkcuManbHbIN
MakcumManbHbIN MaxkcuManbHbIN
OaJi 3a mepuo Bcero 3a
@DopMbI KOHTPOJIS Oamn Ha 1-yto KT ¢ | Gamn 3a nepuoa
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mMexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
BricTymnenue (qoknan) 10 10 30 50
HAa 3aHSATUU
3a4éT ¢ OIICHKOU 0 0 20 20
YcTHbI# ompoc / 5 10 5 20
cobecenoBanne
TectupoBanue 0 5 5 10
Htoro makcumyM 3a 15 25 60 100
TIEPHOJT
Hapacratomum ntorom 15 40 100 100

6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUIMOHHYIO U MEXKIYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0aIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKTYHAPOIHYIO OLICHKY
Hrorosas cymma 6aiios,
OneHka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TaMYHO) (3a4TEHO) 90 — 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IUTEpaTypa

1. O6opynoBaHue JUIsl CO3/IAaHUS M UCCIIEAOBAHUS CBOMCTB 0OBEKTOB HAHODJIEKTPOHUKH: YUeOHOE
nocobue / M. A. Uucroenosa, T. M. lanmnmuna - 2011. 98 c. [DnexTpoHHBIH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/547.

2. BakyyMHO-TIJIa3MEHHBIE METOJIbl TOJYUYECHHSI HAHOCTPYKTYp: YueOHoe mocobme / T. U.
Haununuuna - 2012. 89 c¢. [DnextpoHHBI pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/3871.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa
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1. Yyebnoe mocobume «OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBaHUSM»: [l HampaBieHUs
noarotoBku 210104 « MUKpO3JIEKTPOHUKA U TBEPAOTEIbHAS dyIeKkTpoHuKay / H. B. 3apukoBckas - 2012.
247 c. [DnexTponnslii pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/4601.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. BakyymHO-TUTIa3MEHHBIE METObI MOJYyYEHUsI HAHOCTPYKTYp: YueOHO-MeTonueckoe nocoodue
10 ayJUTOPHBIM MPAKTHICCKUM 3aHSATUSIM U CAMOCTOSTEIBHONW paboTe i TOJATOTOBKH CTYJICHTOB IO
HanpasienusiM 210100.62 «DnekTpoHuka U HaHOAIEKTpoHUKa» U 222900.62 «HanoTexHOMOTUH U
Mukpocuctemnas texauka» / T. W. Jlanmmmnaa - 2013. 20 c. [DnekTpoHHBIH pecypc|: — Pexum mocryma:
https://edu.tusur.ru/publications/3868.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUH AUCUUIIIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKNX 3aHATHI

JlaGopaTopusi HAHOZJIEKTPOHUKUM U MUKPOCHCTEMHON TEXHHKH: ydeOHas ayJuTOpHUS A
poBeeHNs 3aHATUl 1abopaTopHoro tuna; 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuna, 1.
74, 115a ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- Ocmnorpag ACK 1021;

- I'enepatop 3-34;

- BonpT™meTp B7-21;

- BonpT™meTp B7-26;

- bnok nuranus b5-47 (2 wr.);

- biiok uranus b5-10;

- Muxkpockon MbC — 9 (2 mir.);

- Ucrounuk mutanus HY 3003 (2 wit.);

- Ucrounuk mutanuss UTS003ED (2 mt.);

- N3mepurens MoniHocTy cBeToBOro noroka TES-133;

- JlaGopaTopHble CTEHABI: «DJIEMEHThl HAHO3JIEKTPOHHUKH: ONTOXJIEKTPOHHBIE MPHOOPHI H
YCTPOHCTBa», «DJIE€MEHTHl HAHOXJIEKTPOHUKU: THOIBD», «DJIEMEHTbl HAHOAIEKTPOHUKU: IOJIEBBIE
TPaH3UCTOPBIY;

- Uctounuk nuranusg GPS 3030 DD;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.
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VYyebnast aynuropusi: yueOHast ayJUTOpHUs JJIs IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA, YuyeOHast
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuToOpus s IpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, NMOMEIIEHHE [JIsi MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynumna, 1. 74, 117 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- YcraHoBKa coBmenieHus U s3kcnonnpoBanus [IA-310;

- YcraHoBKa A1 HaHECeHUsI (POTope3ncTa;

- DnekTpoHHbI MuKpockon Y OMB-100K;

- JIucTUsTOp BOMBI,

- JJabopaTopHoe oGopynoBanue u mpudbopsl: Mmukpockon MbC-9, mukpockon crepeo MC-1,
mukpountephepomerp MUM-4, xumudeckas 1mocy/ia, peakTHUBBI;

- YyeOHas OCKa;

- [TpoexTop Beng;

- Hoytoyx ASUS;

- DKpaH JJ1sl IPOEKTOpa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LibreOffice;

- PDF-XChange Viewer;

- Windows XP;

JlaGopaTopusi TEXHOJIOTMU MHTErPAJIbHBIX CXEM: yueOHasi ayIUTOpHS AJIS MPOBEICHUS 3aHIATHI
naboparoproro tumna; 634034, Tomckas oomactb, . ToMmck, Bepmmanna ynuna, a. 74, 116 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- YcraHoBKa BakyyMHOT0 HambuieHUs: Y PM-3 (2 mir.);

- YcraHoBKa BakyyMHOro HanbuieHuss Y BH-2M-1;

- YcraHoBKka BakyyMHoro HanbuieHust BYII-5;

- Hacoc Bakyymusiii 2 HBP-5/1M;

- Bakyymmerp BUT-2;

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

- U3meputens ummutanca E7-20;

- Uctounuk mraagusg HY 3003;

- Mukpockon MMV -3;

- Mukpockon MUH-4;

- Mukpockon MBC-9;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.2. MaTepua/IbHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

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

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

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

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

Onucanrie UMEIOIIErocss 000pyT0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;
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- 7-Zip;
- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlyis OlICHKHU cTeneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIb3YIOTCS OLICHOYHbBIE MAaTEPUAIIbI, TPEICTaBlIeHHbBIC B TabmuIe 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISL U OLICHOYHbBIC MAaTEPHAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)

1 Coop u ananu3 unopmarmu |[1IKP-2, TTIKP-3, |3auér c onenkoit  |Ilepedenb BompocoB st
[IKC-1 3a4eTa ¢ OLEHKOU

Ycrablit onpoc / [IpumepHBIil nepeyeHb
co0ecenioBaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS

TectupoBanue [IpumMepHBIi IEpeYeHb
TECTOBBIX 3aJaHUN

2 IloaroToBka u NMpoBEIEHUE IIKP-2, IIKP-3, |3auér c ouenkoii |Ilepeuenb BonpocoB s
JKCIIEPUMEHTA [IKC-1 3a4eTa ¢ OLEHKOMU

YcrHbli onpoc / [IpumepHBIil nepeyeHb
co0ecei0BaHNE BOIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHHS

TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHU
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3 TlogroroBka oT4era u 3aIura

[IKP-2, ITIKP-3, |BeicTymienue
[IKC-1 (mokyan) Ha
3aHATHH

[IpuMepHBIii IepeyeHs TeM

JUTSL BBICTYTUIEHUS (HOKIIa1a)

Ha 3aHATHN

3a4éT C OIlEHKOH

[lepeuenb BOIIPOCOB IJIst
3a4eTa C OLEHKOMI

YcTHbIi onpoc /

IIpuMepHBIi IepeyeHb

cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS
TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 32 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIH
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopo11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO cojiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIime coJIeprKaIue
CyMMBI 0ajuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(pOPMUPOBAHHOCTH KOMIIETEHIUI MTpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPECTABICHUN O MPOBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBeHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OTIPE/ICTICHHON HayKe, OTPacIH Wik 00BbeKTaM, y3HaeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararecs 111 0oJiee NeTaTbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Kakas u3 nmoanmoxxek, MOKeT OBbITh NCIOJIB30BaHA JJISi U3TOTOBJICHHUS MUKPOCXEM MOBBIIICHHON
MomHocTu: 1) cutain 2) crekiio 3) 6epuiuineBas Kepamuka 4) moamuKop

2. Kakoif u3 mMatepuanoB MOAXOJIMUT JUISI U3TOTOBJIECHUS BbICOKOOMHOro (6omnee 200 xkOwm)
TOHKOIUIEHOYHOT0 pe3ucropa: 1) kepmer 2) craB 3) TaHTan 4) XpoM

3. . Kakoii u3 MarepuanoB 00eceynT XOPOIIYI0 aJIre3uto K mojjoxke: 1) mear 2) Huxpom 3)
3051010 4) cepedbpo

4. Ilpyn KakoM K3 METOJOB CO3JaHUS IUICHOYHBIX 3JIEMEHTOB MOXET ObITh oOecredeHa
HAaWMEHbINAs IHUPUHA IIEHOYHOTo pe3uctopa: 1) mMacounslid 2) ¢oTonurorpapuieckuii 3)
KOMOWHUPOBAHHBIN MAacOYHBIN U (oTonuTOrpaduieckuii 4) 3JeKTPOHHO-UOHHBIH

5. Kakoiil U3 Iu3JIeKTpHUECKUX MAaTEePUAIOB OIXOAUT JJIsl U3TOTOBICHHS KOHACHCATOpa OOJBIION
emkocTH (6onee 5 HD): 1) nuokcug KpemMHuUs 2) GOPOCHIMKATHOE CTEKJIO 3) MEHTAOKCHU]
TaHTas1a 4) MOHOOKUCH KPEMHUS

6. TonmmuHa AMAIEKTPHUKA MPU U3TOTOBICHUU TOHKOIUIEHOYHOTO KOHJIEHCATOpa OJKHA OBITH B
nuanasone: 1) 0,01 — 0,1 mxm 2) 0,1 — 1 mxm 3) 1 — 10 mxm 4) 10 — 70 Mmxm

7. Kakass M3 KOHCTPYKLHMH TOHKOIUJIEHOYHOIO PE3UCTOpPAa MMEET HAMMEHBIIYI0 TOYHOCTH
BOocTpou3BeieHus 1) monocka [>b 2) cocraBHO# u3 mosocok 3) meanap 4) monocka 1<b

8. Kakoll OCHOBHO! ME€XaHM3M YBEJIIMUEHUS yIEIbHOIO CONPOTUBICHUS METANINYECKUX IJIEHOK
IpU YMEHBUIEHUH TOJIIUHBI? 1) yMEHbIIEHHE NMPUBOJUT K YMEHBIICHUIO aMIUJIUTYIbI
KoJieOaHUsI aTOMOB 2) yBEJIHWUYEHHE HAYMHAETCS, KOTAA CIUIOIIHAs TJICHKAa CTAHOBUTCS
OCTPOBKOBOH 3) ¢ yMEHBIICHHEM YBEIMYMBACTCS KOHLUEHTpPAIUSA Ae(PEKTOB CTPYKTYpPHI B
00beMe IUIEHKU 4) ¢ YMEHBIIEHUEM YBEJIMUYUBAETCS BEPOATHOCTb PACCESIHUS JIEKTPOHOB Ha
[IOBEPXHOCTHU IUICHOK.

9. B uem ¢usuueckas cyth 3¢dekra lloTTknu? 1) qocTHUXREHNE TOKOM TEPMOIIEKTPOHHOU
OMHCCHU COCTOSIHUS HachllleHus (Hanuuue nojku B BAX) 2) nonmxkenue 6aprepa Ha rpaHuie
METAJUI-AUAJICKTPUK 32 CUET AIEKTPHUUECKOTO Mo 3) MOHMKEHHE Oapbepa Ha TPaHHIIEe METallI-
JUBJIEKTPUK 32 CUET BJIEKTPOOTPULIATEIBHOCTH aTOMOB JUAJIEKTPUKA 4) OrpaHUYEHUE TOKa
TEPMODJICKTPOHHOM SMUCCUU OOBEMHBIM 3aPsIIOM JIEKTPOHOB

10. Kakoii mapaMeTpbl IMAJIEKTPUUYECKON IMUIEHKM HauOoJiee CUJIbHO BJIMSAET HA BEIMYUHY
TYHHeIbHOTO Toka? 1) paboTa BhIXOJa JJIEKTPOHOB M3 METallia B JHAIJIECKTPHK 2)
AIEKTPOOTPULIATENIBHOCTh ATOMOB (MOJIEKYJIbI) IUAJIEKTPUKA 3) TOJIMHA JTUAJIEKTPUUECKON
IUIEHKH 4) KOHLIEHTpaLMsl JJOBYILIEK B AUJIEKTPUUECKOM IIEHKE

11. Kakoii U3 BUIOB NOJISIPU3ALUU B IUBJIEKTPUUECKUX IUIEHKAaX Ja€T MUHMMAaJIbHOE 3HAUEHUE
JUAJIEKTPUYECKON MPOHULIaeMOCTH? 1) moispu3anus 3JIEeKTPOHHOTO yIPYroro CMeLeHus 2)
MOJIsipU3alys HOHHOTO YIIPYroro CMEIIeHUs 3) JUIOJIbHAS pellakCcallMoHHas nojsipuzanus 4)
CTPYKTypHas pejlakcalliOHHasl MOJISIpU3aLns

12. Tlouemy mpu mpoboe ToHKOMIeHOYHbIX KoHAeHcaTopoB (TIIK) mabmromaercs addext
«camozanieunBanus? 1) mpu npoboe ucmapsieTcs BcE BEIIECTBO M3 KaHAIa MPoOost — HEYeMy
MPOBOJIUTH SJEKTPUUECKUH TOK 2) MpH MpoO0e BBIACTSAIONIEECS TEIUIO PE3KO YCKOPSET MpoIecc
OKHUCIJICHHs MaTepuana ’jektpona (Hampumep, Al) Bo3ne kanama mpo0os W MeTama
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13.

14.

15.

16.

17.

18.

19.

20.

el S

Nk

Nk

npeBpamiaeTcs B JUAJIEKTPUK 3) Mpu npoloe IIIoIaab pa3pylieHUs] BEpXHEro 3JeKTpoaa
OoJpIIIe MIIOLIAAU KaHama Ipo0os U MPOBOASAIINI KaHA! MPo00s B TUAJIEKTPUKE U30JIUPYETCS
OT DJIEKTPHYECKOTO Moy 4) ciaabble MecTa B JAUDJCKTPUKE 00Jagal0T MOBBIIMIECHHOMN
MPOBOJAMMOCTBIO, IIPU MPOOOE OHM YIAJISAIOTCS, OCTABIIMICS JUANEKTPUK 00NafaeT JIyUIINM
M30JISILIMOHHBIMU CBOICTBaMH.

Kakoe MuHUManbHOE YHCII0 SKCIIEPUMEHTOB CIIEYET 3aIlJIaHUPOBATh B JINHEHHOM MOJIENH, €CITU
4uCI0 yuuThiBaeMbIx daktopoB K =3? 1) 6 2) 8 3) 10 4) 16.

KakoB ¢wu3nveckuii cMbICI CTaHAApPTHOW (CpeaHEKBaApaTUUHOW) morpemuocTu? 1)
UCIIOJIb3yEeTCS P JI000M 3aKOHE paclpeesieHus CIyYyallHbIX BEJIUYUH 2) XapaKTepusyeT
MOrPEUTHOCTh METO/a U3MEPEHUM WM KaXKJIO0T0 OTIEIbHOI0 M3MEpEeHUs 3) UMEET CMBICT
CpPeIHEKBAIPATUYHON TOTPEITHOCTH CpelHeapu(PMEeTHIeCKO BEIUYUHBI 4) XapaKTepU3yeT
CHUCTEMAaTHYECKYIO OTPELIHOCTh

Kaxko#i ¢pu3udeckuii CMBICT CpEeTHEKBAIPATUYHON MOTPENTHOCTH CPEIHETO apu(mMeTnyecKkoro?
1) xapakTepu3yeT MOrpelIHOCTh METOJa U3MEPEHUM 2) XapaKTEepHU3yeT CHUCTEMaTHYECKYIO
MOTPENTHOCTh 3) XapaKTePU3yeT CIydailHyI0 MOTPEHIHOCTh CPEeIHEr0 apupMeTHIecKoro 4)
MCIIOJIb3YETCs MPH JII0OOM 3aKOHE pacIpeleleHHs CIyYaiiHbIX BEJIMYUH

B kakux cinydasx npu 3anvcl CyMMapHOW MOTPEIIHOCTH U3MEPEHUN MCHOJb3YEeTCs OJHA
3Havamras nudpa? 1) Beerna, sta mudpa cOOTBETCTBYET pa3psiy COMHUTEILHON BEJIMYUHBI 2)
apudMeTHnuecKue BbIUUCICHUS MOTPEIIHOCTH MPOU3BOIAT, UCIONIBb3YS TPU 3HAYaIIue HUuQpbI
(Ipu 3TOM MOTPENIHOCTh BhIUUCIEHUN He mpeBbimaeT 1%): ecau nepsas 3Havamas udpa
MEHBIIIE YEThIpeX 3) ecliu mepBas 3Hadamas 1nudpa O6onpire TpEX 4) eciau neppas 3Havyaas
nudpa Gosbie IATH

Uto Takoe moBEepHUTEIbHBIA HHTEPBaN? 1) MHTEpBaN 3HAUYCHUH, BHYTPH KOTOPOTO HAXOIATCS
Pe3yIabTaThl U3BMEPEHHM C 3aJJaHHON JOBEPUTEIHHOM BEPOSITHOCTHIO 2) BEPOSITHOCTD MOSIBICHUS
JAHHOTO pe3yJibTaTa U3MEpeHUi 3) MHTEepBas 3HAYEHUM, BEPOSITHOCTh MOMAJaHUs BHYTPb
kotoporo paBHa 0,95 4) uHTEepBaJI 3HAYEHU, BEPOSITHOCTH MOTAJAaHUsI BHYTPbh KOTOPOT'O paBHA
0,997

. CTpyKTypa SNUTAKCUATIBHBIX TJICHOK: 1) MOJMKpUCTAIUTHYECKAs 2) MOHOKPHUCTAIUTHYECKas 3)
amopdHas 4) Kuakast

Kakne ckopocTu pocta xapakTepHBI JJIs IpoIecca MOJIEKYJISPHO-Ty4eBor anuTakcun? 1) ~1
MkM/MuH 2) ~0,3 mxm/muH 3) ~0,1 mxm/gac 4) ~10 Mkm/MuH

[Ipu nerupoBaHUHM TMOJYNPOBOJHHKA p-n—Iepexoa obOpasyeTcs Ha riayounHe, rae: 1)
KOHIICHTpAllUsl BBEICHHOW MpUMecH OOJbIle KOHIECHTPAIUU HCXOMHOU mpuMmecu 2)
KOHIICHTpAllus BBEICHHOW MPHMECH paBHA KOHIICHTPAIlMM HCXOIHOW mpumecu 3)
KOHLEHTpAIMsl BBEJACHHON MpPUMECU MEHbIIE KOHLEHTPAlUM HMCXOAHOW mpumecu 4) Ha
MOBEPXHOCTHU MOJTYNPOBOJHUKA

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. O6cyxenne 1enu 1 3a1a4 paboThl

OO6cyxaeHne BEIOPAaHHOM METOIUKH

Pe3ynbTaThl U3yueHUs MapaMeTPOB TEXHOJOTMUYECKOT0 U U3MEPUTEIBLHOTO 000pyJOBaHUS U
0e30macHbIX MpaBUII PadOTHI

Pe3ynbraThl 3KCriepuMeHTaIbHON paboThl. OCHOBHBIE BHIBOJIBI

dopma npeacTaBieHus 1 00pabOTKa SKCIIEPUMEHTAIBHBIX PE3YIbTaTOB

Conepxanue npeszeHtanuu 1no uroram Y 1P

Ouenka y4eOHO-UCCIIEIOBATENbCKONW pabOThl CTyJEHTa MPOU3BOIUTCS IO pe3yibTaTam
BBICTYIUICHUH (IOKJIal0B), coOeceIOBaHUM M OMPOCOB, a TAKXKE MO pe3ysbTaTaM MyOIuyHON
3alIUThI paboThI

9.1.3. [IpumMepHbIii mepevyeHb BOMPOCOB /IJIsl YCTHOI0 onpoca / codece10BaHMs

OOcy>k1eHne ey U 3a71a4 padoThl.

[TmaHupoBaHKEe OCHOBHBIX TAIOB

OO0cy>x1eHre BHIOpaHHOM METOJUKH U JIETATN3alNs SKCIIEPUMEHTAIBHOM YaCTH PaOOTHI
[TpomesxyTOUHBIE PE3yIbTATHI IKCIICPUMEHTA.

OO6cyxnenne u GopMyIHpPOBKA PE3yIbTATOB PAOOTHI

9.1.4. IlpuMepHBIii IepeYeHb TeM JJIA BBICTYILUICHHS (I0KJIa1a) HA 3aHATHH
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0O0630p umeromelics nHPOpPMaIIUU TT0 TEME UCCIICTOBAHMS
Pe3ynbrarhl SKCIIEpUMEHTATBLHON pabOThI

OCHOBHBIE BEIBOJEI

[TyOnuuHOE BBICTYIIIEHUE

3ammra pe3yabTaToOB YueOHO-UCCIEIOBATENHCKON pabOThI

Nk

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMOid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIC OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu o0y4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AMCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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