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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. I3yueHne OCHOBHBIX 3aKOHOB 3apOXIEHHUS U POCTAa HAHOCTPYKTYp, @ TaKXK€ CBOMHCTB
MaTEpUAJIOB B IJIEHOYHOM COCTOSIHUU.
2. ®opMupoBaHUE HAaBBIKOB MPOBEIECHUS PACUETOB YCIOBHUM 3apOXKICHUSA U BIUAHUA UX Ha

CBOMCTBA IJIEHOK.

1.2. 3agauy AUCHUILIUHBI

1. M3yueHue 0CHOB pOCTa MJIEHOK U 3aBUCUMOCTH UX CTPYKTYPBI OT TEXHOJOTHYECKHUX (PaKTOPOB.
2. M3yueHne OCHOBHBIX CBOMCTB METAIIIMUYECKHX, PE3UCTUBHBIX U AUDJICKTPUUECKUX MIICHOK.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.
Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

WNunekc nucuumunst: b1.B.02.06.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
pemaTh 3a1a41
npodecCuoHaIbHON
JeITEIbHOCTHA Ha OCHOBE
MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIIEnHKEHEPHBIX
3HaHWUM, METOJIOB
MaTeMaTH4YECKOro
aHauu3a u
MOJCIIUPOBAHUS

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTU4YEeCKOro aHaJIn3a

3HaeT OCHOBHBIE 3aKOHBI O6pa3OBaHI/I$I
HAaHOCTPYKTYP U BIIUSAHUC YCJ'IOBI/Iﬁ
34pOXKACHHUA Ha CBOMCTBA dTUX CTPYKTYp

OIIK-1.2. Ymeer
UCTIOJIb30BaTh (PU3UUECKUE U
MaTeMaTHYECKUE 3aKOHBI MTPH
peleHn! 3a1a4
npohecCHOHATBLHOM
JeSITeTbHOCTH

YMeeT pacCUUThIBATh OCHOBHBIE ITApaMeTPbI
MpoOBOAANIUX, PE3UCTUBHBIX U
JUDJICKTPUICCKUX IIJICHOK C YUCTOM
pasmepHOro 3 deKTa U CTPYKTYPHI IIICHOK

OIIK-1.3. Bnaneer
($U3HUYECKUM U
MaTeMaTHIECKUM arapaTom
JUTSL PEIICHUS
npodeccuoHaNbHBIX 3a7a4

Biageer npakTHyeCcKUM HABBIKAM PEIICHUS
3a[a4 10 OIPEIEICHUIO IApaMETPOB U
XapaKTEPUCTHUK, OMUCHIBAIOIIUX ITPOLECC
pOCTa INIEHOYHBIX HAHOCTPYKTYP

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TIKP-2. 'oToB [TIKP-2.1. 3naet MeTobI 3HaeT METO/Ibl CHHTE3a MJICHOYHBIX

MIPOBOJIUTH CHHTE3a HAHOMATEPUAJIOB U1 |HAHOCTPYKTYP

AKCIIEPUMEHTAIIbHBIE KOMITOHEHTOB

HCCJICI0OBAHMA 110 ITKP-2.2. YmeeT BoIOpaTh 1 | YMEET pacCUMTHIBATH OCHOBHBIC TTapaMeTPhI

CHHTE3Y U aHAIIN3Y IIPUMEHUTH METOJT aHAJIN3a 3apOKJICHHS U POCTA MIICHOK

MaTepuaJIoB U MaTepUaAJIOB U KOMIIOHEHTOB

KOMIIOHCHTOB HaHO- U | MMKPO- 1 HAHOCUCTEMHOMN

MHUKPOCHUCTEMHOMN TeXHUKH

TCXHUKH [TKP-2.3. Bnageer Biajeer MeToaMi pacyeTa U YUCIEHHOTO
OCHOBHBIMHM METOJMKAMHU MOJIETTUPOBAHUS (PU3UKO-XUMHUECKUX
MMOCTAaHOBKHU U MPOBEACHUS MIPOLIECCOB U SBJICHUI, MPOTEKAOIINX B
AKCIIEPUMEHTAIIbHBIX HaHOCTPYKTYypax
HCCIIEI0BAHUI

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

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM Y4SOHOM JIeITeIbHOCTH

Beero |Cemectpsl
4acoB |5 cemectp

Bunbl yueOHOM qesTeIbHOCTH

KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 44 44
JIeKk1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 64 64
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 20 20
[ToaroToBka K KOHTPOJIBHOM paboTe 20 20
[ToaroroBka K TECTUPOBAHUIO 8 8
Hanucanue oTueTa 1o nmpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 16 16
OO0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0wmas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

HazBanus pasnesnoB (Tem) Jlek. | IIpak. | Cam. | Bcero uaco dopmupyembie
JTUCITATITUHBI 3aH., 4 | 3aH., 9 | pad., 9 |(0e3 sk3aMeHa) KOMITETCHITH
S cemecTp
1 3apoxaeHue u poCcT TOHKUX 6 6 16 28 OIIK-1, I[TKP-2
TIJICHOK
2 ITpoBoasue MmaeHKu 4 4 16 24 OIIK-1, TTIKP-2
3 Pe3ucTUBHBIC IICHKH 8 4 16 28 OIIK-1, ITKP-2
4 JlusnexkTpudecKkue mieHKu 8 4 16 28 OIIK-1, [IKP-2
Hroro 3a cemecTp |26 18 64 108

CornacoeaHa Ha noptane Ne 59211 3



Uroro|26 |18 64 |108

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpynoemkocTs
Hasanus paznenoB | Comeprxkanue paszienoB (TeM) TUCUUILIUHEI (B dopmupyemble
(TeM) DUCUIUTUIMHBI T.4. T10 JICKIUSIM) (MeKUHOHHEIE KOMIIETECHIINU
3aHATHSA), U
5 cemecTp
1 3apoxnaenue u poct | OcaxaeHue u3 napoBoit gassl. Kongencarus 6 OIIK-1, [IKP-2
TOHKHX IIJICHOK IUIEHKH Ha nojnoxke. OO0pa3oBaHue
3apoabiiei. Poct 3apoapliiei u
o0Opa3oBaHHe CIUIOUTHBIX MIEHOK. BnusHue
YCIJIOBUH Ha MOAJIOKKE Ha ITPOLIECC
3apOo/IbIIIe00pa30BaHuUs U POCTA MIICHOK.
Htoro 6
2 [TpoBoasiuiue [IpoBoadiye mIeHKH B MUKPOIJIEKTPOHUKE. 4 OIIK-1, ITKP-2
TJICHKU OcHOBHBIE XapaKTEPUCTUKH MPOBOISIINX
mieHoK. Pa3mepHbiid 3 PexT B mieHkKax.
OCTpOBKOBBIE IIJIEHKU U UX CBOWCTBA.
Uroro 4
3 Pe3ucTUBHBIC Pe3ucTuBHbBIC INICHKU IJIS1 TOHKOIICHOYHBIX 8 OIIK-1, ITKP-2
IJIEHKU pe3ucTopoB. Mcnonb3yemble MaTepuanbl s
HOJIyYEHUS PE3UCTOPOB C PA3IUYHBIMU
HOMMHAJIaMHU CONIPOTUBIICHUS U
TEMIIEpaTypHOTo KO3 UIeHTa
conpotusienus (TKC). Biausaue cocraBa u
CTPYKTYPHI IVICHOK Ha XapaKTEPUCTUKU
pe3uctopoB. OCOOCHHOCTH MPOBOTUMOCTH U
TKC nneHok pa3Iu4yHOro cocTaBa.
Hroro 8
4 lmonextpudeckue | /Iudnekrpudeckue MIEHKA B MUKPO- U 8 OIIK-1, I[IKP-2
MJICHKU HaHORJIEKTpOHUKE. CBOMCTBA TUAIEKTPUKOB
B CUJIBbHBIX MOJISIX. TyHHENIbHAs SMHUCCHS,
smuccus [lorrku u Ilyna-®Openkens. Tokwu,
OTpaHUYEHHBIE POCTPAHCTBEHHBIM 3aPSA0M.
[Tpo06oiif TOHKUX TUIIEKTPUIECKHX TUICHOK.
Utoro 8
Hroro 3a cemecTp 26
Hroro 26
5.3. [IpakTu4yeckue 3aHATHS (CEMUHAPBI)
HanMeHoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)
Hazpanus paznenoB | HaumenoBanue npaktudeckux 3ansatuii | Tpyaoemkocts, |  Dopmupyembie
(TeM) TUCIUIUTAHBI (cemuHapoB) q KOMITCTCHIINH
S cemecTp
4
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1 3apoxknenue u poct |OcaxaeHue U3 napoBoi (assl. 2 OIIK-1, I[TIKP-2
TOHKHUX IICHOK Kounencanuys mieHKy Ha IIOJIOXKKE. 2 OIIK-1, ITKP-2
PocT 3apogpiiieit u o6pazoBanue 2 OIIK-1, [TIKP-2
CIUIOLIHBIX IJIEHOK. BrusHue ycnoBuit
Ha MOJJIOKKE Ha MPolLiece
3apOo/IbIIe00pa30BaHus U POCTA MICHOK
Hroro 6
2 ITpoBopsuue OCHOBHBIE XapaKTEPUCTUKU 2 OIIK-1, ITKP-2
IUIEHKU MPOBOSIIMX TIJIEHOK. PazmMepHbIit
b dexr.
OCTpOBKOBBIE TJICHKHU. 2 OIIK-1, [TIKP-2
Hroro 4
3 Pe3ucTuBHbBIC ToHkomIeHoUHbIE pe3UCTOpbl. KepmeTsl. 2 OIIK-1, ITKP-2
IJIEHKH Cocras. TKC.
BnustHue cocraBa v CTpyKTypbl Ha 2 OIIK-1, [IKP-2
XapaKTEPUCTUKU PE3UCTOPOB.
Oco0GeHHOCTH IPOBOIUMOCTH
PE3UCTUBHBIX IJICHOK.
Hroro 4
4 Tupnexktpuueckue | JMdJIeKTpUYECKUE TIIEHKH. 2 OIIK-1, ITKP-2
TUICHKU ONEKTPONPOBOAHOCTb.
[Tpo6oii TOHKHX AUAIEKTPUUYECKUX 2 OIIK-1, [IKP-2
IJICHOK.
Hroro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHS
He npenycMOoTpeHo y4eOHBIM IIaHOM
5.5. KypcoBoii npoexkT / kypcoBasi pabora
He npenycMoTpeHo yueOHBIM I1aHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMmocToATeTbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIe KOMIICTCHIIMH TPEICTABICHBI B
tabmure 5.6.

Tabmuia 5.6 — Buabsl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYEMBbIe KOMIETCHIIMH
HaszBanus pasaenos | Bunabsl camocrosarensHoM | TpynoeMkocTs, | PopMupyemeie
(Tem) TUCIUTITAHBI paboThI q KOMIIETEHITUH

q)OpMLI KOHTPOJIA

5 cemecTp
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1 3apoxnenue u [ToaroroBka k 3a4ety ¢ 5 OIIK-1, ITKP-2 | 3au4é€T c oneHkoi
pOCT TOHKHUX OLICHKOM
IJIEHOK IToaroroBka x 5 OIIK-1, TTIKP-2 KonTposnbhas
KOHTPOJIBHOW paboTe pabora
IToaroroBka k 2 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera o 4 OIIK-1, TTIKP-2 Otuer o
MPaKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHSITUIO
(cemunapy)
Uroro 16
2 IlpoBoasuue [ToaroroBka k 3auery ¢ 5 OIIK-1, TTIKP-2 3a4éT ¢ OLIEHKOH
TJICHKU OLICHKOM
[Toaroroska k 5 OIIK-1, I[IKP-2 KontposbHas
KOHTPOJILHOHM paboTe pabota
IToaroroBka x 2 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera mno 4 OIIK-1, ITIKP-2 Otuer no
MPaKTUYECKOMY MPaKTUYECKOMY
3aHATHIO (CEMHHAPY) 3aHATHIO
(cemunapy)
Hroro 16
3 Pe3ucTuBHEBIE [ToaroroBka K 3a4eTy ¢ 5 OIIK-1, TTIKP-2 3a4éT C OIlEHKOH
IUIEHKU OIICHKOH
IToaroroBka k 5 OIIK-1, TTIKP-2 Kontponbnas
KOHTpPOJIbHOH paboTe pabota
IToaroroBka x 2 OIIK-1, ITIKP-2 TectupoBanue
TECTUPOBAHUIO
Hammcanwne oTyera 1o 4 OIIK-1, TTIKP-2 Otuet no
MPaAKTUYECKOMY MIPAKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemunHapy)
Htoro 16
4 [ToaroroBka k 3adery ¢ 5 OIIK-1, ITIKP-2 3a4éT C OLEHKOHI
JdneKTpudecKkre | OLEHKOU
IJICHKHU IToaroroBka x 5 OIIK-1, TTIKP-2 KonTposnbhas
KOHTPOJIBHOU paboTe pabora
IToaroroBka k 2 OIIK-1, TTIKP-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera o 4 OIIK-1, TTIKP-2 Otuer o
MIPaKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Uroro 16
Hroro 3a cemectp 64
Hroro 64

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH
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CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB

3aHATHN
Bunel yueGHoi
dopmMupyemsbie JEeATEeIIbBHOCTH
DopMBI KOHTPOJIA
KOMIETEHIINHN Jlex. [Tpaxk. Cawm.
3aH. 3aH. pao.

OIIK-1 + + 3auér ¢ ouenkoii, KonrponbHas padora,
TectupoBanue, OT4ET 110 NPAKTUIECKOMY
3aHATHUIO (CEMUHAPY)

[TKP-2 + + 3auér ¢ onenkoi, KontponpHas padora,
TectupoBanue, OTYET 110 NPAKTUYECKOMY
3aHSTHIO (CEMUHApY)

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe olIeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . MaxkcumanbHbIN
MaxkcumanbHbIN MakcumanbHbII
Oas 3a mepuos Bcero 3a
dopMbI KOHTPOJIA 6amn Ha 1-yro KT ¢ |  6ann 3a nepuon
Mexny 2KT n Ha CEMECTP
Hayana cemectpa | Mexnay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemecTp
3auéT Cc OLEHKON 0 0 30 30
KonTponbhas pabota 0 10 10 20
TectupoBanue 5 5 5 15
OT4er 1o NpaKTUYECKOMY 15 10 10 35
3aHITHIO (CEMUHApY)
Hroro makcumym 3a 20 25 55 100
nepuos
Hapacratomum utorom 20 45 100 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aJIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb
bannbl Ha ATy TEKyIIero KOHTPOISI Onenka
> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbI OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

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

[TepecyeT cyMMBI 0alIOB B TPATUIIMOHHYIO U MEXJTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.

Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,

Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
JK3aMEH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
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4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6amnoB F (meynoBnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. ToHkue MIEHKH B MUKpO3JIEKTpoHHKe: YueOHoe nocobue / K. . Cmupnosa - 2007. 94 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/549.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. ToHKHE MJIEHKU B MUKPO3JIEKTpOHUKe : yueObHoe nocodue / K. . Cmupnosa ; denepanbHoe
areHTCTBO Mo oOpa3oBaHUIO, TOMCKUN TOCYyIapCTBEHHBIH YHUBEPCHUTET CUCTEM YIPaBICHUS U
panuosnekTpoHuku. - Tomck : TYCVYP, 2007. - 109 c. (mamuuue B 6ubnmuoreke TYCVYP - 50 5k3.).

2. Bacunbes, B. FO. CBoiicTBa 1 npuMeHEHUE IUAIEKTPUUYECKUX TOHKUX IUIEHOK B TEXHOJIOTHIX

MHUKPO3JIEKTPOHUKH : yuebHoe nocobue / B. 10. BacunbeB. — HoBocubupck : HI'TY, 2021. — 100 ¢. —
ISBN 978-5-7782-4389-7. — TekcT : 31eKTpOHHBIH // JlaHb : 371€KTpOHHO-OUOIMOTEUHAsI cCUCTEMA.
https://e.lanbook.com/book/216209 [DnexTpouHblli pecypc]: — Pexum pgocrtymna:

https://e.lanbook.com/book/216209.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. ToHKHE NJIEHKH B MUKPOIJIEKTPOHHUKE : yUeOHO-METOJUUYECKOe Mocobue mo ayIuTOPHBIM
MPAKTUYCCKUM 3aHATHUSIM U CaMOCTOSITENbHOM padote miist ctyaeHToB / K. 1. CmupHoBa ; denepanbHoe
areHTCTBO MO 00pa3oBaHHI0, TOMCKUIM rocyaapCTBEHHBI YHHUBEPCHUTET CHCTEM YyIpaBICHUS U
pamuodniekTpoHukn. - Tomck : TYCVYP, 2007. - 49 c. (manuuue B 6ubimoreke TYCVYP - 50 »k3.).

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUAIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYarOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MIPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT nocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
8.1. MatepuabHO-TeXHHYECKOe H IPOrpaMMHoe obecriedeHue sl JTeKINOHHBIX 3aHATHI

21.]'[5[ MMPOBCACHUA 3aHATHH JICKOUMOHHOI'O TUIIA, T'PYHIIOBBIX U MHAWUBUAYAJIbHBIX KOHC}/J'IBTaIII/II\/'I,
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TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYueOHast ayiuTopust: yueOHast ay IMTOPHS UI IPOBEACHUS 3aHATHIA MPAKTUYECKOTO THIA, ydeOHas
ayJIUTOpUs JUUIsl IPOBENICHUS 3aHATUI CEMUHAPCKOTO THIA, TOMEIIECHUE I POBEACHHS TPYIIOBBIX U
WHAMBHIyalIbHBIX KOHCYJIbTALUH, TIOMEIICHUE JJIs1 TPOBEACHHS TEKYIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM
artecranuu; 634050, Tomckas o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 133 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Kamepa;

- Muxpo¢os;

- Tymba uist mokiTaqunKa;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepnaanO-TeXHuquKoe U IIporpaMmmMHoOe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6mactsb, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHMUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IIPpOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 3apoxaeHne u poCcT TOHKUX OIIK-1, IIKP-2 |3auér c oueHKoMi [Tepeuens BOIIpOCOB AJist
IJIEHOK 3a4eTa ¢ OLIEHKON
KonTponbHas [IpumepHBIii nepedeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIBbHBIX PabOT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
Otuer o TeMbl NpakTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
2 IIpoBoasuiye NIeHKN OIIK-1, [IKP-2  |3auér c onenkoii  |IlepedyeHs BonpocoB s
3a4eTa ¢ OLEHKON
KoHnTtpoinbHas [IpuMepHBIil nepeyeHb
pabota BapHAHTOB (3a1aHUIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
Oruer o Tembl NPaKTUYECKUX 3aHATUI
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
3 Pe3ucTtuBHBIC TJICHKA OIIK-1, I[IKP-2  |3auét c ouenkoit  |Ilepeuenp BOmpocoB st

3a4yeTa C OLIEHKOM

KonTponbsHas [IpumMepHbIi TEpedeHb

pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN

IIPAKTHYECKOMY

3aHITHIO

(cemuHapy)
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4 JIndneKTpudecKue MmieHKH OIIK-1, I[IKP-2  |3auét c ouenkoit  |Ilepedenp BOmpocoB st
3a4eTa ¢ OLCHKON

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN

IIPAKTHYECKOMY

3aHITHUIO

(cemuHapy)

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

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH HITH HABBIKOB WJIH
CYMMBI OaJIOB 3HaHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOEHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, 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 coJiepxKarue coJiepKalue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CHCTEMaTHUYECKOE
CYMMBI OaJIOB 3HaHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHH KOMIIETECHIIHH

2 He nmeet He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeIcTaBieHNt. 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
oOpamiarbes s 0oJiee eTaabHOr0 ero YCBOSHHUS.
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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. dna oGecnieyeHus ABMKCHHSI AaTOMOB HCIIApsEMOTO BellecTBa 0e3 CTOJKHOBEHUN MX CPeIHssS
JUTMHA CBOOOJIHOTO Mpodera A TOJDKHA OBITh ... pacCTOSHUS(F0) OT UCIapsieMOT0 BEIIeCTBA 10
TIOJITOXKKH
1. Mensbe;

2. MHOro MEHBIIIE;
3. PaBna;
4. bons1e.

2. Ilepexon U3 TBEPIOTO COCTOSIHUE B Ta3000pa3HO, MUHYS KHJIKOE HAa3bIBACTCA. . .

1. Cybaumanueii;

2. Koanecuenuuei;
3. Kongeuncanuei;

4. Kpucramuzamuei.

3. Cpennee BpeMs KM3HU aTOMa Ha MOJIOKKE B IIEPBYIO OUEPEIb ONPEICIACTCS:

1. Temnepatypoil OIJI0XKKHY;

2. Cpenueii ymHOM cBOOOHOTO TIpodera;
3. TemmnepaTypoi ucrapuTes;

4. Buiom KpUCTAJUIMYECKOM PEIIETKH.

4. OO6pazoBaHue ABYMEPHOTO Mapa Ha MOAJI0KKE XapaKTePHO JUIsl MEXaHW3Ma KOHICHCALIUU:

1. I1-XK-K;
2. I1-XK-A;
3. II-K;
4. X-K.

5. Ilpu npeBbIIeHUN 3apOABIIIEM KPUTHIECKOTO pa3Mepa ero cBOOOIHAs SJHEPTUsl:

1. Pe3ko yBenuumnBaeTcs;
2. OcTaercs HEM3MCHHOM;
3. IInaBHO yBeIUYUBAETCS;
4. Pe3ko yMeHbIIIaeTCA.

6. Ecnu B3anMojeicTBUE MEXAY OCTPOBKAMH CUJIBHEE, UEM MEXKIY OCTPOBKOM M IOJJIOXKKOM, a
TeMIepaTypa MO UI0KKH JJOCTATOYHO BBICOKA, TO UIMEET MECTO. ..

1. Murpanus;
2. Caunanue;
3. Koanecuenmus;
4. Koarynsauus.
7. IlepemerieHue OCTPOBKOB IO MOJUIOXKKE, KaK €HMHOTO LIEIOTO - ...
1. Murpanus;
2. Caunanue;
3. Koanecuenmus;
4. Koarynsauus.
8. 3arpsi3HeHUs Ha OBEPXHOCTHU OKAa3bIBAIOT ... BIMSIHHUE HAa POCT IJICHKH.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

1. ITonoxxurensHOE;

2. OTpunaTenbHoOE;

3. Hukakoro BIUSTHUS HE OKa3BIBAIOT;

4. YBeJINYHMBAIOT CWIBI aAT€3HMH IJICHKH K IOJJIOMKKE.

. Haubonee CYHICCTBCHHOC BIIUAHUEC HA POCT IIJICHKHU OKa3bIBACT:

1. DHeprus pacnbUICHHBIX WM UCTIAPEHHBIX YaCTHII,

2. JlaBieHre B HANIbUTUTEILHON KamMepe;

3. Tok pa3psina unu TeMmneparypa UCHapuTes;

4. Temneparypa MOJJI0XKKH.

VY aenbHOE CONMPOTHUBIICHHUE CIUIaBa JIBYX METAJUIOB ..., YEM YAEJIbHOE COMPOTHUBIICHHE JTIOOO0TO
KOMIIOHEHTA CILIaBa.

1. bonpmre;

2. MeHb11I€;

3. PaBHO;

4. 3aBUCHT OT CIUIaBa U €r0 KOMIIOHEHTOB.

[Ipu ymMeHbIIEHUN TOJIIMHBI INIEHKU €€ YJEIbHOE COITPOTUBIICHHE ...

1. YMmenbmaercs;

2. He n3mensercs;

3. Pe3ko ymeHbIIaeTcs;

4. Pe3ko Bo3pacraer.

Kaxoit Tun npoBoguMocCTH npeodiiaiaeT B OCTPOBKOBBIX TJICHKAX MIPH BBICOKOW TeMIiepaType?
1. TOD;

2. ITpoBOAMMOCTB € y4aCTHUEM IMOJITIOKKH;

3. TOII3;

4. TyHHEIUpOBAHUE.

OnHOM U3 OCHOBHBIX XapAKTEPUCTUK PE3UCTUBHOM IMJICHKH SIBJISETCS:

1. Hamaran4eHHOCTR;

2. JInsnekTpuyeckasi MpOHUIIAEMOCTb;

3. Ionspuzanus;

4. IIpoBOAUMOCTb.

HauGonpimmm yaenpHbIM CONTPOTUBIICHHEM 00J1a/1af0T:

1. MeTtaier;

2. CriraBBI METANIOB;

3. KepmMmersr;

4. JInpNeKTpUKHU.

B crircok Hanbosee BaXXHBIX TapaMeTPOB, XapakTepu3yomux nudaektpuk HE Bxoaut:
1. AudnekTpudeckas IpOHUIIAEMOCTb;

2. TanreHc yria Iu3JIeKTPUYECKHUX MTOTEPh;

3. DnekTpuyueckas nNpoYHOCTb;

4. HamarHu4eHHOCTb.

Tepmuueckas HOHU3ALMS B MPUCYTCTBUU TOJIS, 3aKJIIOYAIONIASCA B CHUKEHUH KYJIOHOBCKOTO
MOTEHLHATIBHOIO Oapbepa Mo NeHCTBUEM 3JIEKTPUUECKOIO MOJIs HA3bIBACTCS:

1. Dddexrom HloTTKM;

2. DddexTom TYHHETUPOBAHUS;

3. TOII3;

4. Dddexrom ITyma-Dpenkernsi.

HauGonpiiel quaneKTprudecKoi MpOHUIIaeMOCTRIO 00J1a1aeT:

1. Si02;

2. Si0;

3. Ta205;

4. Si3N4.

['maBHBIM IPEUMYIIIECTBOM KEPMETOB MEPE] OCTPOBKOBBIMHU IIJICHKAMU SIBIISIETCS:
1. Bricokast BpeMeHHasi CTaOMIHHOCTD;

2. YaenbHOE CONPOTUBIIEHUE;

3. IIpoBOIMMOCTH;

4. TKC.

O6pa3oBaHue IBYMEpPHOH KUIKOCTH HAa TIOBEPXHOCTH MOAJIONKKH XapaKTepHO JUIsl MEXaHU3Ma
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20.

N —

W

1.
. HanGapwepnas smuccus LLIOTTKH B TUANEKTPUISCKUX TIIICHKAX.
13.
14.
15.

—_

W

SOoXAW

KOHJIEHCAIINH:
1. IT-K-K;

2. I1-K-A;

3. II-K;

4. XK-K.

Kaxko#i Tvm mpoBOAMMOCTH MPe00IIaiaeT B OCTPOBKOBBIX TUICHKAX MPU MalbIx 3a30pax MExXIy
OCTpOBKamu?

1. TOD;

2. ITpoBOAMMOCTB € y4aCTHUEM IMOJITIOXKKH;

3. TOII3;

4. TyHHEIUpOBAHUE.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. Kpurnueckas mioTHoCTh IOTOKA Hapa.
. BrnusiHue temmneparypbl NONIOKKHA Ha MeXaHU3M KoHaeHcaruu: Mmexanu3mbsl [DKK u IDK (A),

K.

Kputnueckuii 3apoapliil, KpUTHYECKOE 3HAYEHNE KOHLEHTPALUU 3apO/IbIIIEH Ha TOAJIOXKKE.
BriBoa BBIpaKeHUs IJs KOHIEHTpAaluHU ajcopOMpOBAHHBIX aTOMOB uepe3 JaBJICHUE
OCTAaTOYHOTO Ta3a.

TeMmepaTypa snIUTaKCUH.

BnusiHue TONIMHBI IJIEHKU Ha YAEIBbHOE CONIPOTUBIICHHUE.

TyHHenbHbINH 3P PEKT B OCTPOBKOBBIX IJICHKAX.

Pe3ucTuBHBIE IUIEHKU METAJUIOB, CIIJIaBOB, COCIMHEHU.

Komno3uumn Ha 0CHOBE METAJJIOB U JUAJIEKTPUKOB. KepMeTsl.

JuanexkTpuueckas NPOHULAEMOCTh U TAHTEHC yIyla AMAJIEKTPUYECKUX NOTEPh MIIEHOK:
3aBHCUMOCTH OT TOJIILIMHBI U YaCTOTHI.

ToKM B IMANEKTPUKAX, OTPaHUYEHHbIE IPOCTpaHCTBEHHBIM 3apsaaoM (TOII3).

DIEeKTPONPOBOAHOCTD AUAICKTPUUECKUX IUICHOK, 00yciioBieHHas 3¢ dhexrom OpeHkes.
3aBUCUMOCTBD JIEKTPUUECKON IPOYHOCTH AUIIEKTPUYECKUX MJIEHOK OT TOJIIIHHBI.
3aBUCUMOCTB JIEKTpUUecKoi npoyHocTd M/IM-cructeM OT BpeMeHU BO3AEHCTBUS HANIPSKEHNUS.

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

. PaccuuraTh naBneHue HacChIIEHHOrO napa nuHka npu temneparypax 50 °C, 150 °C, 250 °C,

400 °C, 550 °C, 650 °C, 800°C. Ilo mosy4eHHBIM JaHHBIM MTOCTPOUTH IpauK 3aBUCUMOCTH
Puac=f{(T) u onpenenuts TemMneparypy KUIEHUs ITMHKA.

. PaccuuTtarh maBiieHue HacChIIEHHOrO napa aidtoMuHus npu temneparypax 50 °C, 150 °C, 250

°C, 400 °C, 550 °C, 650 °C, 800 °C. Ilo momy4eHHBIM JaHHBIM TIOCTPOUTH Tpa(UK 3aBUCUMOCTH
Prac=f(T) u onpenenuts TeMnepaTypy KUNeHUs aTIOMHHHS.

. PaccuuTtarh KOIMYECTBO IIMHKA, UCMTApUBILIETOcs U3 ciyiaba coctaBa 30% uunka u 70 % menun

npu Temnepatype 950°C, nmpu IIUTEIHFHOM BBICTAMBAHUU CIJIaBa B JIEKTPOTIEYU C 00BEMOM
MIPOCTPAHCTBA, paBHBIM 1M3 1 mipu o011IeM AaBiIeHUH paBHOM 780 MM PT.CT.

OnpenenuTb CKOPOCTh KOHJIEHCAIIUU aTOMOB MU Ha MOAJIOKKY ITPU TEPMUYECKOM HCTIAPEHUU
npu Temnepatype ucnapurens 980 °C.

. [loctpouTs mpodiis pacpeaesieHus 1Mo CTaHAAPTHON MOJJIOKKE U3 CUTaIlIa pasMepoM 60x48

MM IIpU TECPMUUYCCKOM UCITAPECHUU MEAN U3 TOYCUHOT'O HCTOYHHKA.

. IloctpouTs mpodwis pactpeaesieHus Mo CTaHAAPTHON MOJIJIOKKE U3 CUTaIlIa pazMepoM 60x48

MM TIpHU MOHHO-IIJIA3MEHHOM PacHbUICHUH MEAH U3 KPYIJIOH MarHeTpOHHOM pachbUIUTEIbHON
CHCTEMBI €CJIM BHYTPEHHUM AUaMETpP KOJIblla pachblUieHus coctapisier 20 MM, a BHEIIHUH - 60
MM.

9.1.4. TeMbl NPAKTUYECKUX 3aHATHI

. OcaxxaeHue u3 napoBoit (asbl.
. Konzencanus rieHky Ha MoJII0XKKe.

Poct 3aponbiieit 1 oOpa3oBaHue CILUIONIHBIX TJIEHOK. BiusHUe yCIOBUN Ha MOMJIOXKKE Ha
MIPOLIECC 3aPOIBIIIICO0Pa30BAHUS U POCTA TICHOK
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OCHOBHBIE XapaKTEPUCTUKHU TTPOBOIAIIUX TUICHOK. PazmepHsrii 3 dekt.

OCTpOBKOBBIE IIJICHKH.

Tonkomienounsie pe3uctopsl. Kepmetrsl. Coctas. TKC.

Bnusinue coctaBa u CTPYKTYphl Ha XapaKTEpPUCTUKH pe3ucTOopoB. OCOOEHHOCTH MPOBOIUMOCTH
PE3UCTUBHBIX TUICHOK.

8. JludnexTpuyecKkue mieHKU. DIEKTPONPOBOIHOCTD.

Nk

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUS IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

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

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
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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