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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.02.08.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-2. Cnocoben
apryMeHTUPOBAHO
BBIOMPATH U
pealin30BbIBaTh HA
npakTuke 3QpHEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIBHOIO
UCCIJIETOBaHUS
napaMeTpoB U
XapaKTePUCTHUK
puOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKH U
HAHOBJIEKTPOHUKHU
Pa3IM4HOTO
(YHKIIMOHAIILHOTO
Ha3HAYCHUS

[1K-2.1. 3naet 6a30BbIe
METOJIMKU UCCIIEIOBaHUS
[apaMeTPOB U XapaKTEPUCTHUK
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB

3HaeT METO/Ibl CHHTE3a IUICHOYHBIX
HAHOCTPYKTYP, UCTIOJBb3YEMBIX IIPH CO3/TaHUHU
AJIEKTPOHHBIX PUOOPOB

[1K-2.2. YMeer onpenensitsb
OCHOBHBIE ITapaMeTpPhI
npuOOPOB U YCTPOMCTB
ANEKTPOHHOW KOMIIOHEHTHOU
0a3bl

YMeeT pacCUUThIBaTh OCHOBHBIE ITapaMeTPhI
3apOKICHUS U POCTA IUIEHOK, UCIIOIb3YEMbIX
IIPU CO3AaHUU YCTPOMCTB IEKTPOHUKHU

I1K-2.3. Bnageet MeToIMKaMHu
MIOCTAHOBKHU U TIPOBEIACHHUS
AKCIIEPUMEHTATBHBIX
HCCIICIOBAHUI

Bilageer MmeTonukaMu ITOCTaHOBKHU U
IIPOBEACHUS YKCIIEPUMEHTA 110 OIPEACIICHUIO
XapaKTEPUCTUK IIJICHOYHBIX HAHOCTPYKTYP

4. O0neM AUCHUIIJIMHBI B 3A4Y€THBIX ¢/IMHULIAX ¢ YKA3AHUEM KOJIUYECTBA aKaICMUYECCKHUX 1acoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroimxcsi ¢ npenojaasarejieM
1 Ha CAMOCTOAITEJIbHYIO padoTy 00y4aromuxcs
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OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.
Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tadimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYE€OHOM NeSITeIbHOCTH

= Bcero |CemecTpbl
Buapl yaeOHOI nesiTenbHOCTH
4acoB 5 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 44 44
JIeKunoHHbIE 3aHATHS 26 26
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHasA 64 64
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ MpenoaasarTeieM, BCero
[TonroroBka K 3a4eTy ¢ OLICHKOM 20 20
[ToaroToBka K KOHTPOJIBHOM paboTe 20 20
IToaroroBka K TECTUPOBAHUIO 8 8
Hamnucanue oTyeTa nmo mpakTHYeCKOMY 3aHATHIO (CEMUHAPY) 16 16
OO0mast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTh (B 3.e.) 3 3

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

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

tabmmre 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HasBanus pasnenos (Tem) Jlek. | Ilpak. Cawm. Bcero vacos dopmupyemble
JTUCHUTUTUHBI 3aH., 9 | 3aH.,9 | pad., u |(0e3 sk3ameHa) KOMITETEHIIH
S cemecTp
1 3apoxaeHue U pocT TOHKUX 6 6 16 28 [1K-2
TJICHOK
2 IlpoBopsiiue MICHKU 4 4 16 24 I1K-2
3 Pe3uCTUBHBIE VICHKU 8 4 16 28 I1K-2
4 JIupneKkTpuuecKre IeHKH 8 4 16 28 [1K-2
Uroro 3a cemectp| 26 18 64 108
HUrtoro| 26 18 64 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIINHBI

Coneprkanue pas3nesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TadymIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.U. 11O JCKIIHSIM)

TpynoemkocTs
HasBanus paznenos | Conepkanue paszienos (T€M) TUCIUIUIMHEI (B dopMupyemsle
(Tem) TUCUIUTLTAHBI T.4. TI0 JICKITUSIM ) (ReKIHOHHEIE KOMIIETCHIIUU
3aHATHUSA), U
5 cemecTp
1 3apoxnenue u poct | Ocaxaenue u3 nmapoou ¢asel. Konnencamms 6 [1K-2
TOHKHX IIJICHOK IUICHKHU Ha nojioxkke. OO0pa3oBaHue
3apojsliieid. Poct 3aponpieit u o6pasoBanue
CIUIOIIHBIX IUICHOK. BiusgHue yCcinoBui Ha
MOJJI0KKE Ha MPOLECC
3apoJIbIIIe00pa30BaHuUs U POCTA MJICHOK.
Utoro 6
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2 IlpoBoasuiue
IJIEHKU

[IpoBonsimye TIEHKH B MUKPOJJIEKTPOHHUKE.
OcCHOBHBIE XapaKTEPUCTUKU TPOBOISIINX
rieHoK. Pa3mepHslii 3¢ ekt B mieHkax.
OCTpOBKOBEIE IJICHKH U X CBOKCTBA.

[1K-2

Htoro

3 Pe3ucTtuBHBIE
IUIEHKU

Pe3ucTuBHbIE TIEHKH 111 TOHKOIIEHOYHBIX
pe3nucTopoB. Mcnonb3yemble MaTepualbl s
MIOJIy4YEHHUSI PE3UCTOPOB C Pa3IMUHBIMU
HOMHUHAJIaMU CONPOTUBJICHUS U
TEMIIepaTypHOro Ko puireHTa
conpotusnenus (TKC). Bnusuue cocraBa u
CTPYKTYDBHI IIJICHOK Ha XapaKTEPUCTHUKHU
pe3uctopoB. OcoOOEHHOCTH TPOBOIUMOCTH U
TKC nneHok pa3au4HOro cocrasa.

I1K-2

HUroro

4 JTupnexkTpuuecKue
TJICHKU

JypnexkTpudeckue MiIeHKH B MUKPO- 1
HaHO3JIEKTpOHMKE. CBOWCTBA JUAJIEKTPUKOB B
CWJIBbHBIX MoJAX. TyHHeNbHas YMUCCHS,
smuccus lortku u Ilyna-®penkens. Toku,
OTrpaHUYEHHbIE TPOCTPAHCTBEHHBIM 3apPSIOM.
[Tpo6oii TOHKUX TUATEKTPUIECKUX TIICHOK.

I1K-2

Hroro

Hroro 3a cemectp

26

Htoro

26

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

Haspanus pasnenos
(TeM) TUCHIUIUTAHBI

HaunmeHoBanue npakTUYECKUX 3aHIATHI
(cemuHapoB)

TpynoeMKoCTb,
q

dopmupyemble
KOMIIETEHIINH

S cemecTp

1 3apoxaeHue u poct
TOHKUX ITJICHOK

Ocaxxaenne u3 mapoBoit (assl.

[K-2

Konpgencauus mieHKH Ha MOII0KKE.

I1K-2

Poct 3apoapieit u oOpazoBanue
CIUIOLIHBIX IUICHOK. BiinsAHue ycinoBui Ha
MOJIJIO’KKE Ha IIPoLEece
3apobIIe00pa3oBaHus U pOCTa MIICHOK

[1K-2

Hroro

2 I[TpoBoasiuiue
ILUIEHKH

OCHOBHBIE XapaKTEPUCTUKH POBOISAIINX
mieHOK. PasmepHsbiit 2hdexT.

I1K-2

OCTpOBKOBHe IJICHKH.

[1K-2

Hroro

3 Pe3ucTuBHEBIE
IUIEHKHU

ToHkomieHouHbIe pe3ucTopbl. KepmeTsl.
Cocras. TKC.

I1K-2

Bnustnue coctaBa U CTPYKTYpbI Ha
XapaKTEPUCTUKHU PE3UCTOPOB.
Oco6eHHOCTH IPOBOIUMOCTH
PE3UCTUBHBIX TUICHOK.

[1K-2

Hroro
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4 lmanexktpuueckue | udnexTpuueckue TIeHKH. 2 [1K-2
IJICHKH DNEeKTPOIPOBOAHOCTb.
[TpoGoit TOHKUX TUATIEKTPUUECKUX 2 [1K-2
TJICHOK.
Hroro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHble 3aHATHUSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO Y4eOHBIM IIaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTD U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.

Tabnuna 5.6. — Buabl camocTosTenbHON paboThl, TPYA0EMKOCTh U (HOPMHUPYEMbIe KOMIIETEHIIUN

HaszBanus pazaenos | Bunbsl camocrodarenbHoit | TpynoemkocTs, | Dopmupyembie
DOopMBbI KOHTPOJISI
(TeM) TUCHUTIITAHBI paboThI q KOMIIETEHI[NU
S cemecTp
1 3apoxenue u [ToaroroBka k 3a4eTy ¢ 5 [K-2 3auéT ¢ OlIEHKOU
pOCT TOHKHUX OLIEHKOM
IJICHOK IToaroroBka k 5 [1IK-2 KonTponbnas
KOHTPOJIbHOHM paboTe paborta
IToaroroska k 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera no 4 [K-2 Otyet no
MPaKTUYECKOMY 3aHSTHIO MPaKTUYECKOMY
(cemuHapy) 3aHSATHIO
(cemuHapy)
Hroro 16
2 IlpoBoasuue IToaroroBka k 3auery ¢ 5 I1K-2 3a4éT ¢ OIeHKOH
TJIEHKU OLIEHKOM
IToaroroBka k 5 I1K-2 KoHnrtposbHas
KOHTPOJIBLHOM paboTe pabota
IToaroroBka k 2 [1IK-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue oruera o 4 [K-2 Otuyet no
MPAKTHYECKOMY 3aHSITHIO MIPaKTUYECKOMY
(cemunapy) 3aHATHIO
(cemunapy)
Hroro 16
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3 Pe3ucruBHbIE IToaroroBka K 3a4eTy ¢ 5 I1K-2 3auéT Cc OLEeHKOI
TUICHKHU OLIEHKOM
IToaroroBka k 5 [1IK-2 KonTponbhas
KOHTPOJIbHOM paboTe paborta
IToaroTroBka k 2 I1K-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera no 4 [K-2 Otyet no
MPaKTUYECKOMY 3aHSTHIO MIPaKTUYECKOMY
(cemuHapy) 3aHSTHIO
(cemuHapy)
Htoro 16
4 nanextpuyeckue |Iloaroroska k 3auety ¢ 5 I1K-2 3auéT C OLEHKON
TJICHKU OLIEHKOM
IToaroroBka K 5 I1IK-2 KonTponbHas
KOHTPOJIbHOM pabore pabora
IToaroroBka k 2 [1IK-2 TectupoBanue
TECTUPOBAHUIO
Hanucanue oruera no 4 [K-2 Otyet no
MPaKTUYECKOMY 3aHSTHIO MPaKTUYECKOMY
(cemunapy) 3aHATHIO
(cemunapy)
Hroro 16
Hroro 3a cemectp 64
Hroro 64

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
dopmMmupyemsbie Bunpsl yueOHoM aesTenbHOCTH
DOpMBI KOHTPOJIA
KOMIIETEHIIUU Jlek. 3an. |IIpak. 3an.|Cam. pad.
I1K-2 + + + 3auér c onenkoi, KonrponapHas pabora,

OTueT 1Mo NMPaKTHYECKOMY 3aHSTHIO
(cemunapy), TectupoBanue

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

bannbHble onieHKH U1t POpPM KOHTPOJIS PEICTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

. . MakcumanbHbIi
MakcuManbHbIi MakcumanbHbIi
0a 3a nepuoj Bcero 3a
DopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJut 3a mepuos
mexay 2KT u Ha CEeMECTp
Hauana cemectpa | mexnay 1KT u 2KT
KOHEI[ cemMecTpa
S cemecTp
3a4éT C OLIEHKOH 0 0 30 30
KonTponbnas pabota 0 10 10 20
TectupoBaHnue 5 5 5 15
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OT4er 1o NpaKTU4ECKOMY 15 10 10 35
3aHSTHIO (CEMUHApY)

Nrtoro makcumym 3a 20 25 55 100
MepUoO.I
Hapacratomum urorom 20 45 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHHA KOHTPOJIb

[lepecuer 6aIOB B OIICHKH 33 TEKYIIUI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabnuma 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N|W |

< 60% ot MakcuManbHOI cymMMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAULIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOJAHYIO OLICHKY
Hrorosas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpaTYpa

1. ToHKHE MIEHKU B MUKpO3JIeKTpoHuke: YuebHoe nocobue / K. M. Cmupnosa - 2007. 94 c.
[DnexTponHsIii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/549.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. ToHkue MJIEHKU B MUKPO3JIEKTpoHHKE : yueOHoe nocobue / K. . CmupHoBa ; denepanbHoe
areHTCTBO MO 00pa3oBaHMI0, TOMCKHM rocyaapCTBEHHBI YHHUBEPCHUTET CHUCTEM YyIpaBJECHUS U
pamuosnektponuku. - Tomck : TYCVYP, 2007. - 109 c. (manmuuue B 6ubmuoreke TYCVYP - 50 7xk3.).

2. Bacunsbes, B. 0. CBoiicTBa 1 npuMeHEHHE JUAIEKTPUUECKUX TOHKUX IJIEHOK B TEXHOJOTHSIX

MHUKPO3JIEKTPOHUKH : yueOHoe nocobue / B. FO. BacunveB. — HoBocubupck : HI'TY, 2021. — 100 c. —
ISBN 978-5-7782-4389-7. — Texkcrt : 351eKTpoHHbIN // JlaHb : 3JIeKTPOHHO-OMOIMOTEUHAsI CUCTEMA.
https://e.lanbook.com/book/216209 [DaexTpoHHBIH pecypc]: — Pexum pgocrymna:

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

7.3. YueOHO-MeTOANYECKUE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHEe I0COOH

1. ToHKHE MJIEHKH B MUKPOSJIEKTPOHHUKE : Y4eOHO-METOJMUYECKOE MOCOOUe MO ayIUTOPHBIM
MPAKTUYECKUM 3aHATHUSIM U CaMOCTOATENbHOU pabote st ctynentoB / K. . CmupHoBa ; @enepanbHoe
areHTCTBO MO 0o0pa3oBaHUIO, TOMCKUH TOCYIapCTBEHHBIH YHUBEPCHUTET CUCTEM YIPABICHUS U
paauosnekTporuku. - Tomck : TYCVYP, 2007. - 49 c. (manmmumne B 6ubnuoreke TYCYP - 50 ak3.).
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

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

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

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

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

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

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

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

VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE ISl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
arrectanuu; 634050, Tomckas obmacte, T. Tomck, Jlenuna npocrnekt, 1. 40, 133 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxkpodos;

- Tym06a nyist mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecreyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

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

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

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMIIBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

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

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?:£§;;i:;i? (rem) igiﬁ:fggr;;e ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
1 3apoxnenue u poct Toukux  |I1K-2 3auét c ouenkoil  |IlepedyeHp BonpocoB s
IJIEHOK 3ayeTa C OLEHKOMN
KoHntpoinbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tembl IPaKTUUECKUX 3aHATUI
IIPAKTUYECKOMY
3aHIATHIO
(cemunapy)
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2 IlpoBopsiiue TICHKU [IK-2 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
3a4eTa ¢ OLEHKOM

KonTponbsHas [IpuMepHBIii TIEpedeHb

pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN

IIPAKTHYECKOMY

3aHITHUIO

(cemuHapy)

3 Pe3ucTUBHEIE IUIEHKHA T1IK-2 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB 115t

3a4eTa C OLEHKON

KonTponbnas IIpuMepHBIil IepeyeHb

pabota BapHaHTOB (3aaHUM)
KOHTPOJIbHBIX padoT

TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

Otuer no TeMbl NpakKTUYECKUX 3aHATUN

IIPAKTUYECKOMY

3aHATHIO

(cemuHapy)

4 JlnsnekTpudecKue MIeHKN [1K-2 3auét c ouenkoil  |IlepedyeHb BonpocoB s

3a4era ¢ OLCHKON

KoHTtponbHas [IpumepHBIil nepeueHb

pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT

TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN

Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN

IIPAKTUYECKOMY

3aHITHIO

(cemuHapy)

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbIE
OCBOEHHOE MIPUMCHECHHE
yYMCHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

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

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

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

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

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

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

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

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. [ns obecniedeHus: ABHKEHUSI aTOMOB HCIIApsieMOro BeIeCcTBa 0€3 CTOJKHOBEHUN MX CPEaHsIs
JUTHHA CBOOOJIHOTO mpobera A TOJKHA OBITh ... pacCTOSHUS(I0) OT UCHapsieMOro BEIlIeCTBa 10
MO VIOKKHU
1. Mensbiie;

2. MHOro MEHBbIIIE;
3. PaBHa;
4. Bospie.

2. Ilepexon u3 TBEPAOTO COCTOSHUE B Ta3000pa3HO, MUHYS )KHJIKOE Ha3bIBACTCH. ..

1. Cybnumaruei;
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10.

1.

12.

13.

2. Koanecuennue;
3. Konnencanueii;
4. Kpucramizauuei.

. CpennHee BpeMs *HU3HU aTOMa Ha MOJJI0KKE B IIEPBYIO OUEpe/lb ONPEAeIsIeTCs:

1. TemnepaTypoil MOJTOKKH;

2. CpenHeit IIMHOM CBOOOHOTO MpoOera;

3. Temnepatypoii ucnapurens;

4. BUoM KpUCTAJTTMYECKON PEIIETKHU.

O0pa3oBaHue ABYMEPHOTO Mapa Ha MOJJI0KKE XapaKTepHO I MEXaHU3Ma KOHJIEHCAIUH:
1. IT-K-K;

2. I1-K-A;

3. I1-K;

4. XK-K.

. IIpu npeBbIlIeHNN 3apOBIIIEM KPUTHYECKOTO pa3Mepa ero cBoOOIHasl YHEPTHSL:

1. Pe3ko yBenuuuBaercs;
2. OcraeTrcst HEU3MEHHOIA,
3. IInaBHO yBenMYMBAETCS,
4. Pe3K0 yMEHBIIIAETCA.

. Eciim B3aumoieiicTBre MEX1y OCTPOBKAMH CHJIBHEE, YEM MEXKy OCTPOBKOM M TOJIOKKOM, a

TeMIepaTypa MOAJIO0KKH JOCTaTOYHO BBICOKA, TO UMEET MECTO. ..
1. Murpanus;

2. Counanue;

3. Koanecuenmus;

4. Koarynsuus.

. HepeMemeHHe OCTPOBKOB IT0 ITOAJIOXKKE, KaK CAUHOI'0 IEJIO0I0 - ...

1. Murpanus;

2. Counanue;

3. Koanecuenmus;
4. Koarynsuus.

. 3arp${3HeHI/IH Ha MOBCPXHOCTH OKA3bIBAIOT ... BIUAHUEC HA POCT IIJICHKH.

1. ITonoxxurensHOE;

2. OTpunaTenbHoOE;

3. Hukakoro BIHUSTHUS HE OKa3bIBAIOT;

4. YBeJIUUMBAIOT CWIBI aAT€3HMH IJICHKH K ITOJJIOKKE.

. Haubonee CYHICCTBCHHOC BIIUAHUEC HA POCT IIJICHKHU OKAa3bIBACT:

1. DHeprus pacubUICHHBIX WM UCTIAPEHHBIX YaCTHII,

2. JlaBieHre B HANTbUTUTEILHON KamMepe;

3. Tok pa3psina unu TeMmneparypa UCHapuTes;

4. Temneparypa MOJJI0KKH.

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

1. bonpre;

2. MeHb11I€;

3. PaBHO;

4. 3aBUCHT OT CIUIaBa U €r0 KOMIIOHEHTOB.

[Ipu ymMeHbIIEHUN TOJIIMHBI INIEHKU €€ YJEIbHOE COMTPOTUBIICHHE ...
1. YMmensmaercs;

2. He n3mensercs;

3. Pe3ko ymeHbIIaeTcs;

4. Pe3ko Bo3pacTaer.

Kaxoit Tun nmpoBoguMoCTH npeodiiaiaeT B OCTPOBKOBBIX IMJICHKAX MPH BBICOKOW TeMIiepaType?
1. TOD;

2. ITpoBOAMMOCTB € y4aCTHUEM IMOJITIOKKH;

3. TOII3;

4. TyHHEIUpPOBAHUE.

OnHOM U3 OCHOBHBIX XaPAKTEPUCTUK PE3UCTUBHOM IMICHKH SIBJSETCS:
1. HaMmaram4eHHOCTR;
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14.

15.

16.

17.

18.

19.

20.

N —

W

COoXIAW

2. JInsnekTpuyeckasi MpOHUIIAEMOCTh;

3. Ionspuzauus;

4. IIpoBOAUMOCTb.

HauGonpimmm yaenpHbIM CONTPOTUBIICHHEM 00J1a/1af0T:

1. MeTtaisr;

2. CriiraBBI METANIOB;

3. KepmMmersr;

4. JInpNeKTPUKHU.

B crircok Hanbosee BaXXHBIX TapaMeTPOB, XapakTepu3yomux nudaektpuk HE Bxogut:
1. AudnekTprudeckass IpOHUIIAEMOCTb;

2. TanreHc yria Iu3JIeKTPUYECKHUX MTOTEPh;

3. DnekTpuyueckas nNpoYHOCTb;

4. HamarHM4eHHOCTb.

Tepmuueckas HOHU3ALMS B IPUCYTCTBUU TOJIS, 3aKIIOYAIONIASCA B CHUKEHUU KYJIOHOBCKOTO
MOTEHLUAIBHOIO Oapbepa Mo NeHCTBUEM 3JIEKTPUUECKOIO MOJIs HA3bIBACTCS:

1. Odbdexrom HloTTKM;

2. DddexTom TYHHETUPOBAHUS;

3. TOII3;

4. Db dexrom ITyma-Dpenkensi.

HauGonpiiel quaneKTpruiecKo MpOHUIIAeMOCTRIO 00J1a/1aeT:

1. Si02;

2. Si0;

3. Ta205;

4. Si3N4.

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

2. YaenbHOE CONMPOTUBIIEHUE;

3. IIpoBOIMMOCTH;

4. TKC.

O6pa3oBaHue IBYMEpPHOM KUIKOCTH HAa TIOBEPXHOCTH MOAJIONKKH XapaKTepHO JUIsl MEXaHU3Ma
KOHJICHCALIUHU:

1. IT-K-K;

2. I1-K-A;

3. 11-K;

4. XK-K.

Kaxkoif Tun npoBoguMocTH npeodiaiaeT B OCTPOBKOBBIX IUIEHKaX MpU MabIX 3a30pax Mexy
OCTpOBKamu?

1. TOD;

2. ITpoBOAMMOCTB € y4aCTHUEM IMOJIJIOKKH;

3. TOII3;

4. TyHHEIUpOBAHUE.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. Kpurnueckas mioTHoCTh IOTOKA Hapa.
. BrnusiHue temneparypbl HONJIO0XKKHA Ha MeXaHU3M KoHaeHcauu: Mmexanu3mbsl [DKK u IDK (A),

IK.

Kputnueckuii 3apo/ipliil, KpUTUYECKOE 3HAUCHHE KOHIICHTPALIMK 3apO/IbIIIeH Ha MOAJI0KKE.
BwiBoa BBIpakeHUs AN KOHIIGHTPAIMU aJCcOPOUPOBAHHBIX aTOMOB 4Yepe3 JaBIICHUE
OCTAaTOYHOTO Ta3a.

TeMmepaTypa snUTaKCUH.

BnusiHue TOMMMHBI JICHKU HA YAEIIbHOE CONPOTUBIICHHUE.

TynHenbHbINA 3P PEKT B OCTPOBKOBBIX IJICHKAX.

Pe3ncTuBHBIE IIJIEHKU METAJUIOB, CILIABOB, COCIMHEHHUN.

Kommno3uimm Ha OCHOBE METAIIJIIOB U TUAJIEKTPUKOB. KepmeTsl.

JAusnexTpuueckass NIPOHUIIAEMOCTb U TAHTE€HC yrjla AUBJIEKTPUYECKUX MOTEPh IJICHOK:
3aBUCUMOCTH OT TOJIIIMHBI U YaCTOTHI.

. Toku B AMAIEKTpUKAX, OTPAaHUUYEHHBIE IPOCTPAHCTBEHHBIM 3apsaaoMm (TOII3).
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12. Han6apwepnast smuccust IIIOTTKY B TUANEKTPUUECKUX TIICHKAX.

13. DyeKTpONpOBOIHOCTh AUAIICKTPUUECKHUX MJICHOK, 00ycioBieHHas 3 dexrom DpeHkers.

14. 3aBUCHMOCTBH IEKTPUUYECKON MPOUYHOCTH TUDIIEKTPUUECKHUX IUICHOK OT TOJIIUHBI.

15. 3aBucumocTsb eKTpuyYecKoil mpouHoctd MJIM-cucteM OT BpeMeHU BO3ACHCTBUS HANIPSIKCHUS.

9.1.3. IlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. PaccunTaTh AaBiieHME HACBIIMIEHHOIO Mapa HuHKa npu temieparypax 50 °C, 150 °C, 250 °C,
400 °C, 550 °C, 650 °C, 800°C. 1o nmoxy4yeHHBIM AaHHBIM MOCTPOUTH I'PaPHUK 3aBUCUMOCTHU
Puac=f(T) u onpenenuTs TeMnepaTypy KUIeHUS [IUHKA.

2. PaccunTaTh JAaBIE€HHUE HACBILIEHHOTO Mapa aatoMuHus npu temieparypax 50 °C, 150 °C, 250
°C, 400 °C, 550 °C, 650 °C, 800 °C. Ilo noiay4eHHBIM JaHHBIM TOCTPOUTH IpauK 3aBUCUMOCTH
Puac=f(T) u onpenenuts TeMnepaTypy KUIEHHUs aTIOMUHUSI.

3. Paccuurarh KOIMYECTBO LIMHKA, MCIIapuBIIerocs U3 ciasa cocrtasa 30% nunka u 70 % menu
npu temneparype 950°C, npu JIMTETbHOM BBHICTAUBAHUU CILIaBA B 3JIEKTPOINEUU C 00bEMOM
IPOCTPaHCTBA, paBHBIM 1M3 1 nipu 0011eM J1aBieHnu paBHOM 780 MM pT.CT.

4. OmpenenuTh CKOPOCTh KOHJIEHCAIIMK aTOMOB M€Y Ha MOJUIOKKY IIPU TEPMUUYECKOM HCTIAPEHUN
pu Temneparype ucnapurens 980 °C.

5. IoctpouTs NpoduiIb pacupeaesieHus 0 CTAaHJAPTHOM MOJIOKKE U3 CUTalIa pazMepoM 60x48
MM IIPH TEPMUYECKOM HCIIAPEHUU MEIU U3 TOUEYHOTO UCTOYHHKA.

6. IToctpouts mpouiIb pactpeeneHus Mo CTaHAAPTHOM MOJIOKKE U3 cCUTaia pazmMepoM 60x48
MM IIPH HOHHO-IUIa3MEHHOM PACHBbUICHUN MEJIU U3 KPYTJIOH MarHETPOHHOU pacHbUIUTEIbHON
CHUCTEMBI €CJIM BHYTPEHHUM AMaMETP KoJblla pacnblieHus cocTasiseT 20 MM, a BHEIIHUN - 60
MM.

9.1.4. TeMbI NPaKTHYeCKUX 3AHATHH

. Ocaxxnenne u3 mapoBou (assl.

Konzaencanus rmieHKy Ha MOAJIOXKKE.

PocT 3aponpieir u o6pa3oBaHHue CIUIONIHBIX IJICHOK. BIMsHNE yCIOBUM Ha MOIJI0KKE HA
MIPOLIECC 3apOAbIIIE00pa30BaHUS U POCTA IIIEHOK

OCHOBHBIE XapaKTEPUCTUKHU TTPOBOIAIINX TUICHOK. PazmepHsrii 3 dekt.

OCTpOBKOBBIE IIJICHKH.

Tounkomienounsie pe3uctopsl. Kepmersl. Coctas. TKC.

BnusiHue coctaBa u CTPYKTYpBl Ha XapaKTEpPUCTUKH pe3ucTOpoB. OCOOEHHOCTH MPOBOIUMOCTH
PE3UCTUBHBIX TUICHOK.

8. JludnexkTpuyecKkue miIeHKU. DIEKTPONPOBOIHOCTD.

w

Nk

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3J]IMYHBIM acCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISIUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIC UJEU; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

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

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
00yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoM hopme;

— B I1€YaTHOW (hopMe C yBEITUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [[s Takux oOydarommxcs MpeaycMaTpUBAETCs
nocTymnHas popMa IpeaoCTaBICHI OTBETOB HA 33aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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