MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYA I [TIPOT PAMMA YUEBHOU JIMCIATIJIMHBI
Pu3uyecKkHe 0CHOBBI YJIEKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenne mnonaroroBku (cneuuanbHocTh): 11.03.02 WH(pOKOMMYyHUKAIMOHHbIE TEXHOJIOTHH U
CHCTEeMbI CBSI3H

Hanpasnennocts (mpoduib): CucreMbl MOOMIBHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 2

Cemectp: 3

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jleknuu 24 24 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 48 48 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 OO0m1as Tpy10eMKOCTh 108 108 JacoB
3.0 3.0 3.E

3auer: 3 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 39 or «22 » 3 2017 1

JIUCT COTTTACOBAHUN
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Ne .

Pa3zpaboTunku:

npodeccop kad. TY B. A. lllasimmoB

3aBenyronmii o0ecnieunBaromeii kad.
TY T. P.I'a3u3oB

Pabouas mporpamma corsiacoBana ¢ (pakynbTeToM, NpoUIupyIOIeil 1 BeITycKaromen kadeapamu
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Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PTC C. B. MenuxoB
OKCIEPTHI:

noueHT kadeapa TY A. H. byngakos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpemnomaBaHus AUCIHUIUIMHBI SBISCTCS M3ydeHUE CTyAeHTaMu (pu3mdeckux 3(h(HEKTOB H
MIPOLIECCOB, JIEKAUIUX B OCHOBE MPUHILIMIIOB JICUCTBUS NOJYIPOBOAHUKOBBIX, 3JIEKTPOBAKYYMHBIX U OITO-
AJIEKTPOHHBIX MTPUOOPOB.

1.2. 3amaum AMCHUIIIMHBI
— B pesymbrate M3ydeHus IUCHUILUIMHBI y CTYJACHTOB JODKHBI C(HOPMHUPOBATHCS 3HAHHUS, YME-
HUSl ¥ HaBBIKH, TIO3BOJISIFOIINE MPOBOANTH CAMOCTOSATEBHBIN aHAN3 PU3NIecKuX 3PPEKTOB U IMporec-
COB, OMNPEICIAIONINX MPUHITUIIBI JIEHCTBHUS OCHOBHBIX MOJYIIPOBOJIHUKOBBIX U ONTOAJIEKTPOHHBIX TIPHOO-
POB, KaK H3y4aeMbIX B HACTOSIIEH NUCITUTUIMHE, TaK U HAXOSIINXCS 32 €€ paMKaMH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctumnnuna «Pusznyeckue ocHOBHI 3nekTpoHuku» (b1.B./IB.8.1) otHOcutcs k Gmoky 1 (Bapua-
THUBHAs 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
1IMe TUCIUIUIMHBL: Teopust anekTpuueckux mneneit, dusmka, DIeKTpOHHUKA.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— IIK-7 roTOBHOCTBIO K H3y4€HHUIO HAyYHO-TEXHUUECKOM HH(pOpMALINU, OTE€YECTBEHHOIO U 3apy-
0€XXHOTO0 OIMbITa 10 TEMATUKE MPOEKTA;

— IIK-9 ymeHueM npoBOAUTH pacueThl 1O MPOEKTY CeTell, COOpYKEHUI U CPelICTB HH(POKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CPEJACTB aBTOMAaTH3aLlMH NPOEKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMbIX OPUTMHAIBHBIX
IIpOrpaMm;

B pesynbraTe n3ydeHus IUCHUILIMHBI CTYIEHT JOJDKEH:

— 3HaTh B pe3ynbrare u3ydeHus JUCUUIUIMHBI CTYICHT JOJDKEH 3HATh: - (PU3NYECKHE SBICHUS U
3 QeKThI, ONpeaesoe MPUHINI IEHCTBUS OCHOBHBIX IOJYIPOBOJHUKO-BBIX M OINTOAIEKTPOHHBIX
npuGOpPOB; 30HHBIE AUArPAMMbI COOCTBEHHBIX M MPHMECHBIX MONYIPOBOJHUKOB, P-N- MEPEXoja, KOH-
TaKkTa METaJUI- MMOJYNPOBOJHUK M MPOCTEHIEro rereporepexona; -pu3nueckue Mmporecchl, TPOUCXOIs -
IIME Ha TPAaHUIE Pa3/iena Pa3IudHbIX CPEll; - MATEMaTHYECKYI0 MOJENb HICAITU3UPOBAaHHOTO P-N- IIEPEXO-
na u BausHue Ha BAX mmpuHbl 3anpe-mEHHON 30HbI (MaTepuaia), TeMIepaTypsl U KOHIICHTpALUU MIPH -
Mecel; - (U3MYECKHH CMBICII OCHOBHBIX MapaMETPOB U OCHOBHBIE XAPAKTEPUCTUKH DICKTPUUYECKUX
KOHTaK-TOB Pa3JIMYHOIO BUJA B MOJIYIIPOBOJHUKOBON JIEKTPOHUKE; - (PU3HMUECKUE MPOLECCH B CTPYKTY-
pax ¢ B3aMMOJCHCTBYIOIMMH P-N- MEPEXOAAMHU U B CTPYKTYpaxX METAII-AUDIEKTPUK-TIOITYITPOBOIHUK; -
B3aMMOCBSI3b MEXJy (PU3UUECKON peann3anueil MOTynpOBOIHUKOBBIX CTPYKTYP M UX MOJAEISIMM, SJIEK-
TPUUECKUMH XapaKTEPUCTUKAMH U MapaMeTpaMu; - BIUSHUE TeMIIepaTypbl Ha (pU3MUecKue MpoIecchl B
CTPYKTYpax M UX XapaKTEPUCTUKH; - OCHOBHbBIE TEXHOJIOTUYECKHE MPOLECCHl B MUKPOIJIEKTPOHHUKE; - 00-
JIACTHU MPUMEHEHHSI MUKPODJIEKTPOHHBIX IPUOOPOB U TATYMKOB B HAYKE U TEXHUKE.

—  YMeTb - HaXOJHUTh 3HAYEHUS HIEKTPOPHU3MUECKUX TapaMeTPOB MOTYIPOBOTHUKOBBIX MAaTepH-
ajoB (KpeMHUs, TepMaHUs, apCeHH/a rajjius) B y4eOHOM M CHpPaBOYHOM JMTEparype Ui OLEHKU HX
BJIMSIHUS Ha TIapa-MEeTPbI CTPYKTYP; - H300paxkaTh CTPYKTYPHI C Pa3INYHBIMU KOHTAKTHBIMU MEPEXOJaMU;
- OOBSACHATH NPUHLUI ACUCTBUS U COCTABIIATH AJIEKTPUUECKHE U MaTEMAaTUUYECKUE MOJETH paccMaTpuBae-
MBIX CTPYKTYp; - OOBSCHSATDH CBsI3b (PU3MYECKUX MMapaMeTPOB CO CTATUYECKUMHM XapaKTEPUCTHKAMU M Ta-
paMeTpaMy U3y4aeMbIX CTPYKTYp; - IKCIEPUMEHTAIBHO ONPEAEIISATh CTATUYECKUE XapaKTEPUCTUKH U Ta-
paMeTphl pa3Iu4HbIX CTPYKTYP;

— BJaJeTh - HABbIKAMU U300pakeHUs MOJTYNPOBOAHUKOBBIX CTPYKTYp C MCIIOIb30BAHUEM 30H-
HBIX DHEPreTUYCCKUX JTUArpaMM; - HABBIKAMU COCTABJICHUS DKBUBAJICHTHBIX CXEM M3Y4aE€MBIX CTPYKTYP; -
HaBBIKAMU Pa0OTHI C TUIIOBBIMU CPEACTBAMH M3MEPEHUH C IENIbI0 KOMIUIEKCHOW OIIEHKH OCHOBHBIX Tapa-
METPOB U CTATUYECKUX XaPAKTEPUCTUK U3y4aEMBIX CTPYKTYD.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 60 60
Jlexuu 24 24
[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 48 48
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 20 20
[ToaroroBka k 1abopaTtopHbIM padoTam 2 2
[TpopaboTka JICKIIMOHHOTO MaTepHraia 14 14
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 12 12
Bcero (0e3 ax3aMeHa) 108 108
OO6mmast Tpy10eMKOCTh 4 108 108
3auetHbie EquHuib 3.0 3.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIBI 3aHATUNR
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3 cemecTtp
1 Beenenue B (hU3MKy MOTYIPOBOTHUKOB 1 0 0 1 2 ITK-7
2 KuHeTuka HocuTeNnel 3apsioB B MOTY- 1 2 3 6 [1K-7, TIK-9
IIPOBOJIHUKAX U TOKU
3 ®u3nyecKkre NpoLeCcChl TPU KOHTAKTE 4 4 4 9 21 [1K-7, TIK-9
Pa3HOPOJIHBIX MaTepHaIOB (p-N- IEPEXOL,
KOHTaKT Me-TaJlJI-TIOJIYIPOBO/IHUK, TeTe-
ponepexon).
4 ®duznyeckue Npouecchl B CTPYKTYPE C 4 4 4 13 25 |IIK-7, IIK-9
JBYMS1 B3aMMO/ICHCTBYIOIIMMU NIEpEX0/ia-
MU U €€ CTaTHYECKUE XapaKTEPUCTUKH.
5 duznyeckue Npouecchl B CTPYKTYpE 6 4 4 6 20 |ITIK-7, IIK-9
METaJUI-TU3NEKTPUK-TIOTYIIPOBOJHUK U
€€ CTaTUYECKUE XapaKTEPUCTUKU
6 OTMuue peanabHbIX JIEKTPOHHO- 3 0 0 1 4 ITK-7
JBIPOYHBIX IIEPEXO/I0B OT UICATN3UPO-
BaHHBIX.
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nepexoaa

7 duznyueckre OCHOBBI YIIPABJICHUS TO- 2 0 0 1
KOM KaHaJjla ¢ IOMOIIbIO YIIPABIISAIOLIETO

I1K-7, IIK-9

IIPOBOJIHUKAX.

8 @OTO3NEKTPUUYECKUE SBICHUS B IOy~ 2 2 4 7

15

I1K-7, [IK-9

HBIX IPHOOPOB

9 dusnyeckre 0CHOBHI JIEKTPOBAKYYyM- 1 2 2 7

12

[TK-7, ITK-9

Hroro 3a cemectp

24 18 18 48

108

Hroro

24 18 18 48

108

5.2. Conep:xanue pa3aesioB AMCUUIIMHBI (110 JEKIHSIM)
Coneprkanue pa3ienoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3ieoB JUCIHUILUIMH (T10 JICKITUSIM)

Haszeanus pasnenos

Coneprkanue pa3aesioB TUCIUTLTAHEI TI0
TEKUIUAM

TpynoeMKoCTb,

q
dopmupyembie
KOMIIETEHIIUU

3 cemecTp

1 Benenue B pusuky
HOJTYIPOBOAHUKOB

3oHHas MoJenb TBepabIX Tein. Knaccudu-
KaIlusi TBEPJIbIX TeJ (METaJUIbI, MOIYIPO-
BOJTHHUKH, TAJIEKTPUKH). Kprcrammuae-
CKasl peleTKa MmorynpoBoHIKOB. Co0-
CTBEHHBII MOJTYIPOBOJHHUK. DHEpreTHYe-
ckas (30HHas) JUarpaMma COOCTBEHHOTO
MOJTYTIPOBOJHUKA. DJIEKTPOHBI U IBIPKH.
[TpumecHBIE TOTYPOBOAHUKHU. JJOHOPBI
u aknenTtopsl. [I[poBoaumMocTy n- u p-
Tuna. 30HHBIE TUa-TPaMMBI, YPOBHH JI0-
HOpPOB U aknentopoB. Komnencuposan-
HBIC TIOJTYTIPOBOIHUKH.

—_—

[IK-7

Htoro

2 KuHeTuka HOCHUTENEN 3apsI0B B
TIOJTYITPOBOJTHUKAX M TOKH

Matepuaisl OIyIPOBOJAHUKOBON U DJIEK-
TPOHHOM TEXHUKHU U UX 3JEKTpodu3nue-
ckue cBoiicTBa. CTpyKTypa MOIyIpOBOJ-
HUKOB U TUIIBI TPOBOJAUMOCTH. DHEPIeTH-
4ECKUE 30HBI TBEPJOrO TeNa. 30HHAS
CTPYKTypa NoxynpoBoaHUKOB. [loHsTHE
JIOHOPOB U aKk-IeNTOpoB. BiausHue npu-
Mecel Ha pu3nYecKue CBOMCTBA MOITy-
IIPOBOJIHUKOB. BBIpOX/I€HHBIE U HEBBIPO-
KJICHHbIE MOIynpoBoA-HUKU. KoHleHTpa-
s Hocutenei. PexkoMOMHALMA HOCH-
teneil. [loBepxHocTHas n 00BEMHAS pe-
KOMOMHAIH. 3aKOHbI IBUKEHUS HOCH-
TeneH 3apsaa B MOJYIPOBOAHUKAX. YPaB-
Henus quddysuu. bunonspuas auddy-
3ust. MoHonossipHas quddy3us

IIK-7

HUroro

3 ®usnyueckue MpoIecchl Ipu

Knaccudukanus nepexonon. CTpykTypa

IIK-7, TIK-
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KOHTaKTe Pa3sHOPOIHBIX MaTEpUaJIOB
(p-n- nepexon, KOHTAKT Me-TaJll-
MOJTYTIPOBOAHUK, TETEPOTIEPEXOT).

p-n nepexona. [loHs-THe HEUTPAITBHOCTH
nepexoaa. AHanu3 epexoaa B paBHOBEC-
HOM COCTOSIHUU. AHalu3 nepexosa B He-
paBHOBECHOM cOCTOsTHMH. CTaTHUecKue
BOJIbT-aMIIEPHbIE XapaKTEPUCTUKU UJie-
anpHOTO AMona. [loHsTHE 0OpaTHOTO TOKA
roja. XapakTepUCTUIECKUE CO-TIPOTHB-
nenus auona. CTaTHueckue BOJIbT-aMIIep-
HBIE XapaKTEPUCTUKH PEATbHBIX TUOJOB.
Monynsauus conpotuBneHus 0assl. [lepe-
XOJIHBIE XapaKTEepUCTUKH uoa. bapbep-
Has €MKOCTb (EMKOCTB TIEpeXo/ia) AUO/A.
Huddysnonnas émrocth nepexona. O-
HOCTOpPOHHUE p-n niepexobl. KoHTakThI
MeTaJI-MOAYMPOBOAHUK. OMUYECKHe
KOHTAKTHI. BRIPSMIISIFOIIIIE KOHTAKTEHI.

Htoro

4 ®u3nYecKue MpoIECChl B CTPYKTYPE
C IBYMS B3aUMOJIEHCTBYIOILMMU
TEPEXOJaMH U €€ CTaTUYECKHUE
XapaKTEPUCTHUKH.

duznyeckue NPUHIUIBI paboThI OUIIO-
JISIPHBIX TPAaH3UCTOPOB. DKBUBAJICHTHBIE
CXEMBbI OUMOJSIPHBIX TPAaH3UCTOPOB. Dop-
Mysbl Momna-26epca. MneanusupoBan-
HbI€ CTaTHUECKHE U JUHAMHYE-CKHUEe Ma-
paMeTpsl OUTIOJISIPHBIX TPAH3UCTOPOB.
CxeMbl BKJIIOUE-HUA. 3aBUCUMOCTb Mapa-
METPOB OUMOJISIPHBIX TPAH3UCTOPOB OT
TeMIeparypsl U pexxuma. CoctaBHble OU-
MOJIIPHBIE TPAH3UCTOPBI

HUroro

TK-7, TIK-

5 ®dusnyeckue npoueccsl B CTPYKType
MeETaJlJI- TAIIEKTPUK-TIOTyTIPOBOJHUK
U €€ CTaTUYECKUE XAPAKTEPUCTUKHU

M/II-TpaH3ucTopsl ¢ U30JIMPOBAHHBIM
3aTBOPOM, BCTPOCHHBIM M HHyLIUPOBAH-
HbIM KaHanamu. [IpuHiun paboTsl,
OCHOBHBIE MapameTpbl. CTaTndyeckue
BOJIBT-aMIIEPHBIE XapPAKTEPUCTUKU IS
Ka)KI0T0 THUIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJIEHTHBIE CXEMBI MOJIEBBIX TPAH3U-
CTOPOB.

HUroro

TK-7, TTK-

6 OTMuue peaabHbIX JIEKTPOHHO-
JBIPOYHBIX NEPEXOJIOB OT
NJ€AIN3UPOBAHHBIX.

OCOOEHHOCTH CTPYKTYp OUTIOIISIPHBIX
TPaH3UCTOPOB. MeTOIbI N30ISALUHI
OTJIEIBHBIX JIEMEHTOB NHTETPAJIbHBIX
cxeM. Ha3znauenne CKPBITOT'O SIINUTAKCHU-
asibHOTO c1ost. OOpa3oBaHue Mapa3UTHBIX
TPaH3UCTOPOB MPH U30JSALNN P-N IIEPEXO-
namu. KomOuHMpOBaHHAS 301N
TPaH3UCTOPOB. MHOTOSMHUTTEPHBIE TPAH-
3ucTOpbl. TpaH3ucTtopsl ¢ quoaom Ilorr-
KH. J[MOJTHOE BKITIOUEHHE TPAH3UCTOPOB.
Mopenb HHTETPaIbHOTO OUIOIAPHOTO
TpaH3UCTOpa

Hroro

IIK-7

7 ®u3ndyecKkrue OCHOBEI YIIpaBJICHUSA

[ToneBble TPAaH3UCTOPHI C YIPABISIOIINM

IIK-7, TIK-
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TOKOM KaHajla ¢ TIOMOIIBIO
YIPABIISIONIETO Nepexo/ia

p-n nepexonom. [punuun padoTsl,
OCHOBHBIE MapaMeTphl. CTaTuuecKue
BOJIbT-aMIIEPHbIE XapaKTEPUCTUKU IS
KaQXJIOTO THIIA MOJEBBIX TPAH3UCTOPOB.
DOKBHUBAJICHTHBIE CXEMBI MOJIEBBIX TPAH3HU-
cTOpoB. OCHOBHBIE TEXHOJIOTUUYECKUE
MPOLIECCHl B MUKPOAJIEKTPOHHUKE.

HUroro

8 DOTO2NEKTPUUECKHE SBICHUS B
MOJTyTIPOBOJTHHUKAX.

OnTOA2MeKTPOHHBIE IPUOOPHI: CBETOHU3ITY-
Yarouye U061, (POTOIUOIBI, ONITOMAPHI
JIMOJHBIE, TPAH3UCTOPHBIE, TAPUCTOPHBIE.
[Tpuntun paboThl, OCHOBHBIE TApAMET-
pbl. CTaTuecKue BOJIbT-aMIIEpPHBIE Xa-
PaKTEPUCTUKHU

IK-7, TIK-

Hroro

9 duznyecKkue OCHOBEI
3JIEKTPOBAKYYMHBIX TPUOOPOB

OCHOBBI YMHCCHOHHOM AIIEKTPOHHUKH.
Buibl sMuccHH: TEPMO3JIEKTPOHHAS, BTO-
pHUYHAs IEKTPOHHAS,IEKTPOCTaTHYC-
ckasi, porodnekTpoHHas. [IpuHIUM 71eK-
TPOCTATUYECKOTO YIPABJICHUS IIOTHO-
CTBIO DJICKTPOHHOTO MIOTOKA B AJIEKTPOH-
HBIX JlamIiax. BakyyMHbIe THOJBI, TPHO-
JIbI, TETPOJIBL, TIeHTOIbI. Kitaccudukanmus,
napaMeTpbl, CTATHYECKHE BOJIbT-aMIIep-
HBIE XapaKTEPUCTHKU. DICKTPOHHO-TTyqe-
BbIe TPYOKH. DJIIEKTPOHHBIC 1 KBAHTOBBIC
npubopsr CBY.

IK-7

Htoro

1

Hroro 3a cemectp

24

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOCJIEIYIONIUMHU) TUCHUIIIMHAMHA

Paznmensl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIC CBSI3U

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB gaHHON AMCUUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yUeHHE

O6€CH€‘II/IBaIOH_[I/IX 1 00ecrieynBaeMbIX JUCHUITIIMH

1 2 3 4 5 6 7 8 9
[IpenuecTByromue JUCUUTIIUHBI

1 ”l:eopnﬂ ANEKTPUUYECKUX I1e- n N N

neun

2 dusuka +

3 DneKkTpoHHKa +

5.4. CooTBeTcTBHE KOMIIETEHI M, (POPMHPYEMBIX IPH U3YYEeHHUH AMCIHUILIMHbBI, 1 BU10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npeJcTaBiIeHo B Tabnuie 5.4

Tabmuua 5.4 — CooTBeTCTBHE KOMITETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -

HbI

Bunwl 3ansatuit

DOpMBI KOHTPOJIA
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= = o > 3
: s : : -
e = > = =
Q 5 ) = 5]
= = [} o) =
S <> = =
5 = s 3
M ! (a8 =
2 5] 3)
= ) S
5 : :
@)
I1K-7 + + + + OT4eT Mo MHAUBUTYATHHO-
My 3aaanuto, Cobecenona-
Hue, Otyer mo naboparop-
HOI1 pabote, Omnpoc Ha 3aHs-
Tusax, OTYET 1Mo mpaKkTuIe-
CKOMY 3aHSTHIO
[1K-9 + + + + OTyer 1o MHAUBUAYATBHO-
My 3aganuto, CobecenoBa-
Hue, Otyet o naboparop-
HOM pabote, Onpoc Ha 3aHs-
Tusx, OTYET 1Mo mpaKTude-
CKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M GOPMBbI OPraHU3aUMU 00yYeHUs
He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumenoBanue 1a0opaTopHbIX padoT

4 RS

= 2 =

Q = g

Q O =

= > O

HasBanus paznenos HaumenoBanwue nmabopaTtopHbIX padoT zF &5

o S E

= g =

2 o 2

= o

3 cemecTp
3 ®uznueckue Mpoueccsl Npu HccenenoBanys BOJIBT-aMIIEPHBIX XapaK- 4 IIK-7, TIK-
KOHTaKT€ Pa3HOPOJHBIX MaT€pPUAJIOB | TEPUCTHUK MOJIYIPOBOAHUKOBBIX JHO/I0B 9
(p-n- mepexon, KOHTAKT Me-Tall- Hroro 4
MOJIYITPOBOJTHUK, TE€TEPOTIEPEXO]T).
4 ®duznyeckue npoueccsl B CTpykrype | MccnenoBanus BOJbT-aMIEPHBIX Xapak- 4 [IK-7, IIK-
C IBYMsI B3aUMOJICHCTBYIOLIUMU TEPUCTUK OUIOJIIPHBIX TPAH3UCTOPOB 9
NIEPEX0/IaMU U €€ CTaTUYECKHE Vroro 4
XapaKTEPUCTUKH.
5 ®dusndeckue npoueccsl B CTpyKrype | MccienoBanus BOIbT-aMIIEpHBIX Xapak- 4 IIK-7, IIK-
METaJlJI-IUIIEKTPUK-TIOIYTIPOBOJHUK | TEPUCTHK ITOJIEBBIX TPAH3UCTOPOB C P-II- 9
U €€ CTaTU4YECKUE XapaKTEPUCTUKU [IEPEX0I0M
Hroro
8 DOTOINEKTPUYECKHUE SIBJICHUS B HccnenoBanus BOJIBT-aMIEPHBIX XapaK- 4 [IK-7, IIK-
IIOIYIPOBOJHUKAX. tepuctuk MDP TpaH-3ucTOpOB 9
Hroro

9 ®uznuyeckne OCHOBBI HccenenoBanus BOJIBT-aMIIEPHBIX Xapak- 2 [IK-7
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ANEKTPOBAKYYMHBIX MPUOOPOB

TCPUCTUK AUOJHBIX OIITPOHOB

Hroro 2
Hroro 3a cemectp 18
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHSATHI (CEMUHAPOB)
A v
= 2 E
g 5 =
HanmMeHnoBaHMe IPAKTUYECKUX 3aHATUN g > O
HasBanus paznenos z 5 & &
(cemuHapoB) 2 g 2
X g =
a o 2
= o
3 cemecTp
2 KuneTnka HOCUTENEN 3apsA0B B Pacuer BenMUMHBI KOHTAKTHOM Pa3HOCTH 2 IK-7, TIK-
MTOJIyIIPOBOJHUKAX U TOKH MOTeHUUAN0B (AUPPY3MOHHOTO MOTEHIIU- 9
aJia) IpU U3MEHEHUU KOHLEHTPALUU IpHU-
MECH B OJTHOM M3 00JIacTeil mepexona.
Hroro
3 ®usnyueckue IpoIecchl Ipu Pacder mmmpunsbl nepexojia B 3aBUCUMO- 4 I1K-7, T1K-
KOHTaKT€ Pa3sHOPOJHBIX MATEPUATIOB | CTU OT MOJYJIS U MOJSPHOCTH IPUIIOKEH- 9
(p-n- nmepexon, KOHTAKT Me-Tall- HOTO HalpPsKEHUS.
MOJIYyTIPOBOAHUK, TETEPONIEPEXON). Hroro
4 dusnueckue MpoLecchl B CTPYKType | PacueT TenaoBbIX TOKOB U TOKOB TEPMO- IK-7, TIK-
C IBYMsI B3aUMOJICHCTBYIOLTUMU reHepaiyy B epexojax u3 MoayrnpoBo- 9
NIEPEXOAMHU U €€ CTaTUUECKHE HUKOBBIX MAaTEPHUAJIOB C Pa3IMYHON 1IN-
XapaKTEpUCTUKH. PHHOM 3aIpeIeHHON 30HbI OT TEMITEpa-
TYypBI
Hroro
5 ®dusndeckue Mpoueccel B CTPYKType | Pacder BOIbT-aMIIEpHBIX XapaKTEPUCTHK IIK-7, IIK-
METaJIJI-IAIEKTPUK-TIOIYTIPOBOJHMK | HICATU3UPOBAHHBIX IIEPEXOI0B IIPHU pa3- 9
U €€ CTaTUYECKHE XapaKTePUCTUKU JIMYHOM TeMIlepaType.
Hroro
8 DOTOINEKTPUYECKHUE SBJICHUS B Pacuer GapbepHoit U 1udpPy3noHHON em- [IK-7, IIK-
MIOJTyTIPOBOJHUKAX. KOCTEH Iepexoza. 9
Hroro
9 ®uznuyeckne OCHOBBI Pacuer napameTpoB 31€KTPOBAKYYMHBIX IIK-7, IIK-
3JIEKTPOBAKyyMHBIX IPUOOPOB npubopoB 9
Hroro 2
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi padoTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIUH TPEICTaBICHbI B

Tabimue 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
Q ==t
o Q O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos 2 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
~ S}
3 cemecTp
1 Beenenue B pusuky [TpopaboTka JIEKITMOHHOTO 1 [1K-7 Onpoc Ha 3aHATHSIX
IIOJTyTIPOBOJHUKOB Marepuaia
Utoro 1
2 Kuneruka Hocuteneir  |IIpopaboTka neKmoHHOTO 2 |IIK-7 Omnpoc Ha 3aHsaTHAX, OT-
3apsi0B B Marepuaa YeT MO0 MHIUBUIYAIbHOMY
TOJIyITPOBOJHUKAX M TOKH HU
OJIYHpOBOAHMKA 0 [TpopaboTka JIEKIIMOHHOTO 1 3ajlaHuio
Marepuasa
Hroro
3 ®uznueckue npoueccel | IlogroroBka k npakTuye- 4 |IIK-7, Omnpoc Ha 3aHsaTHAX, OT-
TIPU KOHTAKTe CKWM 3aHSITHSIM, CEMHUHA- [1K-9 YeT M0 UHAWBUIYATbHOMY
Pa3HOPOJIHBIX MAaTEPHUATIOB | paM 3aganuto, OTuer o jgabdo-
-N- Iepexo/l, KOHTAKT TOPHOM T
(p CpeXO]1, KOHTa [IpopaboTka TeKIHOHHOTO 1 paTopHoi pabore
Me-TaJUI-TIOJTYITPOBOTHUK
© OJTyHPOBOZHHK, MaTepuana
TeTePOINEPEXOT).
OdopmiteHre 0TIETOB 1O 4
JabopaToOpHBIM paboTam
Hroro
4 ®Ousnueckue mporeccsl | [loaroroBka k mpaktuye- 4 TIK-7, Onpoc Ha 3aHaTusax, Ot-
B CTPYKTYpE C IBYMSs CKHM 3aHSTUSAM, CEMHHa- I1K-9 YeT 10 JIabopaTopHOil pa-
B3aUMO/ICHCTBYIOIIIUMHU pam 6ote, OTYeT MO MpaKTHUIe-
MepexXoJaMu U e€ KOMY 3aHSITH
CPEXOA ce [TpopaboTka JIEKITMOHHOTO 1 CKOMY 3 fo
CTaTU4YecKue
Marepuaa
XapaKTepUCTUKH.
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
OdopmiieHre 0TIETOB TIO 4
nabopaTopHBIM paboTam
Hroro 13
S ®usznueckue npoueccel | [loaroroBka Kk mpakTuue- 4 |TIK-7, Ormpoc Ha 3aHATHAX
B CTPYKTYpE MeTall- CKHMM 3aHSTUSAM, CEMHHA- [IK-9
JUDIIEKTPUK- pam
TOJIYLPOBOZHUK M CC [IpopaboTka ITeKIIHOHHOTO 2
TaTUYCCKU
cTaTiiecKkue MaTepuana
XapaKTEePUCTHKHU
UTtoro 6
6 OTnune peabHbIX [TpopaboTka JIEKITMOHHOTO 1 [TK-7 Onpoc Ha 3aHATHSIX
3IEKTPOHHO-IBIPOYHBIX | MaTepuaia
TePEX0/I0B OT
CpeXOI0B O Uroro 1
WJI€aTU3UPOBAHHBIX.
7 dusnyeckre OCHOBBI IIpopaboTKa JIEeKIIUOHHOTO 1 I1K-7, Omnpoc Ha 3ansaTHAX, OT-
yIpaBJeHMs] TOKOM KaHaJla | MaTeprasa IK-9 4eT 110 JJabopaTopHOil pa-

CornacoBaHa Ha noptane Ne 18127

10



C IIOMOIIIBIO Htoro 1 oore
YIPaBJISIOUIETO MEpeXoaa
8 dorosiekTpuyecKue [TpopaboTka JIEKITMOHHOTO 1 [1K-7, Otyet mo 1aboparopHoO
SIBJICHUSL B Marepuaia I1K-9 pabote, OT4eT 1O NPAKTH-
MOJTYTIPOBOAHUKAX. ToaroToBKa K 1a6opaTop- 2 YECKOMY 3aHSTHIO
HBIM paboTam
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
Hroro
9 ®usnyeckre OCHOBBI [TpopaboTka JIEKITMOHHOTO [1K-7, Onpoc Ha 3anatusax, Ot-
3JIEKTPOBAKYYMHBIX Marepuaia I1K-9 YeT 10 JIabopaTopHOil pa-
mprGOpOB [TpopaboTka TeKIHOHHOTO 1 Gore
MaTepuana
OdopmieHre 0T4ETOB IO 4
J1ab0paTOPHBIM paboTam
Hroro 7
Hroro 3a cemectp 48
Hroro 48
9.1. Bonipocs! 111 MOATOTOBKHU K MPAKTHYECKUM 3aHATUIM, CEMUHApaM
1. TlomynmpoBOAHUKOBBIE JHOIBI.
2. bunonsipHbIE TPAH3UCTOPHI.
9.2. Bonipocsl 10 NOAroTOBKeE K JIa0OpPaTOPHbIM padoTam
1. Cseromuonsl.
2. ®oTtoauombl.
10. KypcoBasi padota (mpoekr)
He mpenycmorpeno PYII

11. PeliTuHrOoBasi cucremMa AJISl OHEHKH yCIIEBA€CMOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSITeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mmexay KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Onpoc Ha 3aHATUSX 5 5 5 15
OTt4er no UHAUBUAYANb- 20 20 15 55
HOMY 33IaHUIO0
OTueT o mabopaTopHOi 10 10 10 30
pabote
Hrtoro makcumyM 3a nepu- 35 35 30 100
on
Hapacraromum ntorom 35 70 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpecTaBieH B Tabmume 11.2.
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Tabmuma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11. 3 — [lepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YyeOHO-MeTOAMYeCKOEe 1 MH(OPMALIMOHHOE 0OOecneyeHne TUCUMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. JleroctaeB H.C., Tposu IL.E., YerBepros K.B. Mukpoanekrponuka: YuebHoe mocodue. —
Tomck: ToMckuii ToCynapCTBEHHbBIH YHUBEPCUTET CHUCTEM YIPABICHUS U pajguodniekTpoHuku, 2011. —
411c. [DnexTponHsIil pecypc]. - http://www.ie.tusur.ru/docs/mel_grif.zip

2. ®wusuyeckue OCHOBBI MHUKPOIIEKTPOHUKHM : YueOHoe mocobue (Ui aBTOMAaTU3MPOBAHHOU
texnonorun odyuenusi) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. lllupokos ; deaepanbHOE areHT-
CTBO IO 00pa30BaHMIO, TOMCKUI rOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHHS U PATHUOIIEKTPO-
HUKH. - 2-€ u3/1., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tadn. - (IlpuoputeTHBIC HAIMOHAIH-
Hble TIpoekThl. O0pazoBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (nanuuue B 6ubmmorexke TYCYP
- 187 7k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. AsaeB H.A. OCHOBBI MHKPODJICKTPOHHUKH: PEKOMEHI0BAaHO MHUHHUCTEPCTBOM O0Opa3OBaHUS. —
M.: Pagno u cBsizb, 1991. — 287 c. (Hanmuue B 6ubmoteke TYCYP - 87 7k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. JleroctaeB H.C., Yersepros K.B. MukpocxemoTexHuka: PykoBoICTBO K OpraHu3aluu camo-
CTOsA-TeNbHOM paboThl. — Tomck: ToMcKuil rocyqapcTBEHHbI YHUBEPCUTET CUCTEM YIIPABJICHUS U Pauo-
aNeKTpoHUKH, 2012. — 46 c. [DnexkTpoHHbIN pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. HccnenpoBaHue BOJbTAMIIEPHBIX XapaKTEPUCTUK MOTYTIPOBOJHUKOBBIX JUOOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k naboparopHoii pabore / KonoBanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. - 11 c. [DnextponHBI pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. HccnenoBaHue BOJNBTAMIIEPHBIX XapaKTEPUCTHK OUMONIAPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoactBo k mabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. - 11 c. [DnexTponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. HccnenoBaHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK IOJEBBIX TPAH3UCTOPOB [DIIEKTPOHHBIN pe-
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cypc]: PykoBoacTBo k mabopatopHoit padore / Konosanos B.®., lllanumos B.A. — Tomck: TYCVYP, 2012.
— 11 c. [DnexTponHsIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. DnekTpoHuKa [DNeKTpOHHBIN pecypc]: YdueOHoe mocodue mo mpoBeICHUIO MPAKTUICCKUX 3a-
Hatuii / KowoBamoB B.®. — Tomck: TYCVYP, 2012. — 9 c¢. [DOnexrpoHHbli pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

12.3.2 YuyeOHO-MeTOAMYeCKHUE MTOCOOHS AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeTOoIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YKCIia UHBATUAOB NPEJOCTaBISAIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTPAHUUYEHUSM WX 3I0pPOBbS U
BOCHPHUSATHS UH(OPMALUH.

JLJis1 ML ¢ HAPYIIeHUSIMU 3PeHUsI:

- B (hpopMe FIIEeKTPOHHOTO TIOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIoisl i1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hpopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU (opme.

JIJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUTaTeJIbHOI0 ANNapaTa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe odecrne4yeHmne

1. Hayuno-oOpa3oBatenbnsblii mopran TYCYP

2. Cair kadenpst TY

13. MartepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUNINHbI
13.1. O61mue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 TN CHUTITHHbI

13.1.1. MaTepuaibHO-TEXHMYECKOe 00ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
I[J'IS[ IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/JI, TC-
KYILETro KOHTPOJISI M IPOMEXKYTOUYHOM aTTecTallui UCIIOIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
cajiouHbIX MecT He MeHee 100, o6opynoBaHHas TOCKOH M CTaHIapTHOH ydeOHOI Mebemnbio. MimeroTest Ha-
IJIHBIE TTOCOOUS B BUJIE MPE3EHTALMMN 10 JIEKLIMOHHBIM pa3/ieiaM AUCHUIUINHBIL.

13.1.2. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHne I NPAKTHYECKUX 3aHATHI
Jlns mpoBeeHnsl MPaKTUYECKUX (CEMUHAPCKUX) 3aHATHI UCTIOb3yeTcs yueOHas ayauTopus, pac-
noJioxkeHHast o azapecy 634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuua, 1. 47, 2stax, aya. 218 .
CocraB obopymnoBanus: YueOHas MmeOelnb; Jlocka MarHuTHO-MapKepHas.

13.1.3. MaTepuajibHO-TeXHHYECKOe oDecriedeHue 1Jis1 J1a00paTopHbIX padoT
Jns mpoBeneHust 1a0OpaTOPHBIX 3aHATHHA HCHONb3YyeTcs yueOHO-HCCiIeqoBaTeIbCcKas 1abopaTo-
pusi, pacriosioxkeHHas 1o aapecy 634034, Tomckast o6macts, . Tomck, Bepmmanna ynuna, a. 47, 2 stax,
ayn. 218. CoctaB obopynoBanus: YueOHas MeOelb;1a00paTopHble MaKeThl CO CMEHHBIMU JIMIIEBBIMH Ta-
HEJISIMU B KOJIMYECTBE O IIIT. JINIEBBIX MaHenei 18mT.

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecrevyeHne 1JIsl CAaMOCTOSITeIbHOM PadoThI
Jlist camocToATeIbHON paboThl UCMONB3YyeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, yn. Bepmmnanna, 47, 2 stax, aya. 218. CoctaB 000pynoBaHus:
yuebHast Mebenb; 1a0opaTopHbIe MAKEThl, METOJMUYECKUE YKA3aHU .

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnedeHne TUCHMIIMHBI JUIS JIMI[ ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCIONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenHuaIbHOr0 Ha3HAUYEHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPEyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tiepeayuut
y4eOHOI MHPOPMAITUK B JOCTYMHBIX (hopMax JUIs CTYJIGHTOB C HAPYIICHUSIMH CITyXa, MOOMIIBHOW CHCTE-
Mbl 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOM CHCTEMbI. YueOHas ayJiu-
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TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HApYIICHUEM Cllyxa, 000py/lI0BaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4eHHH CTYJCHTOB ¢ HAPYIIEHUSIMH 3PeHUsIMHM TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIY Cllaiifia Ha SKpaHe) IIPU [TOMOLIY BUICOYBEIUUUTENEH )1 yAaJIEHHOTO IPOCMOTpA.

ITpn oOy4eHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA IpUeMa/Tiepenayunt
y4eOHOH MH(pOpMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHA, UCIIOJIb3YECMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBENCHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIllMU 1O JUCIHUILINHE MPUBEICH B MPUIOKEHUH K paboyeil mporpamme.

14.2 Tpe6oBanusi K GoHIY OLEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMTHOCTBIO HpeIIYCMOTpeHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEJILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOomaMu

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSATENIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J/1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHAs GopMa IpeoCcTaBlIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;
- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;
- [IPE/ICTaBJICHUE OTBETOB YCTHO.
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[Mpouenypa oneHWBaHUS PE3YJIBTATOB OOYYCHHs WHBAIHMIOB IO JUCIMIUIMHE MPEAyCMaTPUBACT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbSI U BOCIIPUSATHS
UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOX0AMMOCTH A1l OOYUYAIOIIMXCS C MHBATUAHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO JTAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

ckoit mHpOpMaIH, OTEYECTBEHHOTO U 3apy-
OEKHOTO OTIBITA TI0 TEMATHUKE MTPOEKTa

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

I1K-9 YMEHHEM ITPOBOJIUTH pAcUeThl IO MPOEKTy ce- | JloibkeH 3HaTh B pe3ynbraTe nuzydeHust
TEH, COOpYKEHUI U CPeICTB UHHOKOMMYHHKA- | TUCIMIUIMHBI CTYACHT JOJDKEH 3HATH: - (u-
M B COOTBETCTBHH C TEXHUYECKUM 3aJ]aHUEM |3UYECKUE SIBICHUS U dPPEKThI, onpeaes-
C MCIIOJIb30BAHNEM KaK CTaHJApTHBIX METO/IOB, |IOLIME MPUHIUI AEHCTBUS OCHOBHBIX I10-
MIPUEMOB U CPEJICTB aBTOMATU3aLUU IPOEKTU- | JIYIPOBOJHUKO-BBIX U ONTOIEKTPOHHBIX
POBaHUs, TaK U CAMOCTOSTEIBHO CO37[aBaEMBIX | IPUOOPOB; 30HHBIE TUArPaMMbI COOCTBEH-
OPUTMHAJIBHBIX IPOrpaMM HBIX U IPUMECHBIX MOIYIPOBOIHUKOB, p-N-

nepex KOHTaKTa METaJul- MOJIYIPOBO/I-
IK-7 TOTOBHOCTBIO K U3YYEHHIO HAYYHO-TEXHUYE- CpeX0/ia, KOHTAKTa METAJLI- HHOTYIIPOBOL

HUK U IPOCTEHIIero rereponepexoaa; -hu-
3UYECKHE MTPOLIECCHI, IPOUCXOSALINE HA
TpaHuIIe pa3jiena pa3IudHbIX Cpel; - MaTe-
MaTHUYECKYI0 MOJIENb UICAIU3UPOBAHHOTO
p-n- nepexona u Biusinue Ha BAX mmpu-
HBI 3ampe-1EHHON 30HbI (MaTepuaa), TeM-
nepaTypsl U KOHLEHTPALUU [TPUMECeii; -
(U3NUECKHii CMBICII OCHOBHBIX ITapaMeT-
POB U OCHOBHBIE XapaKTEPUCTUKHU AIIEKTPH-
YECKUX KOHTAK-TOB PAa3JIMYHOrO BUJA B MO-
JyMPOBOAHUKOBOM AJIEKTPOHHUKE; - HU3H-
YeCKUE IPOLECCHI B CTPYKTYpax ¢ B3aUMO-
JNENCTBYIOLIMMH p-N- IEPEX0/laMu U B
CTPYKTYpax MeTaJll-AU3JIEeKTPUK-TI0JIyIIPO-
BOJIHUK; - B3aUMOCBS3b MEXIY (husuue-
CKOM peanu3anyen moiaynpoBOIHUKOBBIX
CTPYKTYpP U UX MOZEISMHU, dJICKTPUUECKHU-
MU XapaKTepPUCTUKAMU U TTapaMeTpaMH; -
BJIMSIHME TEMIIEpaTyphl Ha (PU3UUYECKHe
IIPOLIECCHI B CTPYKTYpPax U UX XapaKTepu-
CTHKH; - OCHOBHBIE TEXHOJIOTUYECKHUE TPO-
LIECChl B MUKPORJIEKTPOHHUKE; - 00JIACTH
MIPUMEHEHUS MUKPOIJIEKTPOHHBIX MPUOO-
POB U IATYUKOB B HAYKE U TEXHHUKE. ;
JlomkeH yMeTh - HaXOAUTh 3HAYEeHUS HJIeK-
TPO(U3NIECKUX TapaMETPOB MOTYITPOBOI-
HUKOBBIX MaTepUajoB (KpeMHUs, repma-
HUSI, apCEHU1a TaJulnsl) B y4eOHOM u cipa-
BOYHOM JTUTEpaType sl OUECHKU UX BIIUS-
HUS Ha IMapa-MeTPhl CTPYKTYP; - H300pa-
KaTb CTPYKTYPBI C Pa3INYHBIMU KOHTAKT-
HBIMH [IEPEXOAAMH; - OOBSICHITH TPUHIIHIT
JEHCTBUS U COCTABIIATH AJIEKTPUUYECKUE U
MaTeMaTU4YECKUE MOJEIN paccMaTpuBae-
MBIX CTPYKTYD; - OOBSICHATH CBSI3b u3nye-
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Typ. ;

CKHMX ITapaMETPOB CO CTATUYECKUMH XapaK-
TEPUCTUKAMM U TapaMeTpaMH U3ydaeMbIX
CTPYKTYP; - SKCIIEPUMEHTAJILHO OIpee-
JSATh CTATUYECKUE XapAKTEPUCTUKU U M-
paMeTpsl pa3InYHbIX CTPYKTYD; ;

JlomkeH BiasieTh - HaBbIKaMH H300paske-
HUS MTOJYITPOBOJHUKOBBIX CTPYKTYP C HC-
I10JIb30BAaHUEM 30HHBIX SHEPTETUUECKHUX
JIMarpaMm; - HaBbIKAMU COCTAaBJIEHUS YKBH-
BaJICHTHBIX CXEM M3Yy4aeMbIX CTPYKTYP; -
HaBbIKaMU pa0OThI C TUTIOBBIMU CPECTBA-
MU U3MEPEHUH C IIEJIbI0 KOMIIEKCHOM
OLICHKH OCHOBHBIX ITAPAMETPOB U CTaTHYE-
CKHX XapaKTEPUCTHK U3y4aeMbIX CTPYK-

OO01e XxapakTepUCTUKU MOKa3aTeled U KpUTEpPHEB

IpUBE/IEHBI B Tabuuie 2.
Tabmua 2 — O0mmue XapakTepUCTHKH MOKa3aTeIe  KpUTEpUEeB OLIEHUBAHUS KOMIIETEHIIM O Tarnam

OlLICHUBaHHUS KOMIIETCHIIMI Ha BCEX ATamax

Iloka3arenu u
KpUTEPUHN

3HaTh

YMmeTb

Biaaners

OTnnuHO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SMU B TIpeieNax u3ydae-
MO 06J1aCTH ¢ TOHUMAaHU-
€M IpaHuI] IPUMEHUMOCTH

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX /Ui Pa3BUTHUSA
TBOPYECKUX pEIIeHUH, a0-
CTparupoBaHus MpoodsieM

Kontponupyet pabdoty,
ITPOBOJIUT OIIEHKY, COBEP-
IIEHCTBYET JEHCTBUS pa-
0O0TEI

Xoporio (6a30BbIi
YPOBEHD)

3HaeT (paKThl, MPUHITHIIHI,
MIPOLIECCHI, OOIIUE TIOHS-
THSI B TIpEJie/iaX u3ydvae-
MOi1 obnacTH

OO6nagaer AUana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTpeieICHHBIX MPOOJIeM B
00J1acTH UCCIIeI0BaHUs

Bepet oTBeTCTBEHHOCTH 32
3aBepIICHNE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellie-
HUU NpobIeM

VYIOBIETBOPUTEITB-
HO (TIOPOTOBBIN
YPOBEHb)

O06namaer 0a30BBIMH 00-
MU 3HAHUSAMUA

OO0mazaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMBbIMHU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PaGoTaer mpu mpsmMoM Ha-
OJIFOACHU N

IIPOrPaMM.

2 Pean3zanus KoMIeTeHI i

2.1 Komnerennus IK-9

IT1K-9: ymeHneM npoBOAUTH PacUeThl TIO MPOCKTY CETEH, COOPYKEHUN U CPeCTB NH(HOKOMMYHH -
Kalluii B COOTBETCTBUU C TEXHUUYECKUM 3aJIaHMEM C UCTIOIH30BAaHUEM KaK CTaHAAPTHBIX METO/OB, IIpHE-
MOB M CPEACTB aBTOMATH3aIli{ MPOEKTHUPOBAHUS, TAK M CAMOCTOSTEIHHO CO3AaBACMBIX OPHUTHHAIBHBIX

Jns popmupoBaHus KOMIETEHIIMH HEOOXOIUMO OCYIIECTBUTH P ATANOB. DTarbl (HOPMUPOBAHUS
KOMIETEHIIUH, MPUMEHSEMbIE JJII STOTO BHJIbI 3aHATUNA W MCIOJB3YEMbIE CPEACTBA OLEHUBAHMS TPE]I-
CTaBJIeHbI B Tabmnuiie 3.
OpPMHPOBAHUSI KOMIETEHIIMH U UCTIOJIb3YEMbIC CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarnsl

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

(bu3nuecKue SBICHUS U

3¢ dexThI, onpenensatonue
MIPUHLINI JICCTBHS OCHOB-
HBIX TOJTYIPOBOIHUKOBBIX
Y OTITOYJICKTPOHHBIX TPHU-

HaxXOAUTh U PACCUUTHIBATH
3HAYEeHUS AEKTPOPHU3NIe-
CKHX TTapaMeTpoOB MOJY-
MIPOBO/IHUKOBBIX MaTepua-
JIOB (KpeMHUs1, TepMaHus,

HaBbIKaMU U300pa’keHUs
MOJTYIIPOBOJHUKOBBIX
CTPYKTYp C UCIOJIb30BaHU-
€M 30HHBIX SHEepreTuye-
CKUX JlUarpaMm; HaBbIKa-
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O0pOB; 30HHBIE TUATpaM-
Mbl COOCTBEHHBIX U MPHU-
MECHBIX MOJTYIPOBOIHHU-
KOB, p-n- Nepexoza, KOH-
TaKTa METaJJI- MOJIYIpO-
BOJAHUK U MPOCTEUIIETO
reteporepexoza; pusuue-
CKH€ IIPOLECCHI, TPOUCXO-
JSIIMe HA TPaHUIle pasze-
Ja pa3auyYHbIX Cpell; MaTe-
MaTUYECKYIO MOJIENb UJle-
AIM3UPOBAHHOTO P-N-
nepexoia u BIMsSHUE Ha
BAX mumpuss! 3anpemén-
HOM 30HBI (MaTepuaa),
TEMIEPaTypbl U KOHIIEH-
Tpaluu npumeceit; - pu-
3U4ECKUNA CMBICII OCHOB-
HBIX TTApaMETPOB U OCHOB-
HBIE XapaKTEPUCTUKU
ANEKTPUUYECKUX KOHTAKTOB
Pa3IMYHOTO BUJIA B MOJTY-
MIPOBOJTHUKOBOM IIEKTPO-
HUKE; - (U3HUECKUE MPOo-
IIECCHI B CTPYKTYypax ¢ B3a-
MMOJICHCTBYIOIIUMH P-N-
nepexoiaMu U B CTPYKTY-
pax MeTajul-AU3JIEeKTPUK-
MOJTYTIPOBOHUK; - B3aH-
MOCBSI3b MEXy (hrzuye-
CKOM peanu3aruen mnomiy-
IPOBOJIHUKOBBIX CTPYKTYpP
U X MOJIEJISIMHU, DIIEKTPH-
YECKUMHU XapaKTEepUCTUKA-
MU U ITapaMeTpaMu; -
BJIMSIHME TEMIIEPATYPhl Ha
(u3nyeckue mpoueccol B
CTPYKTYypax U X Xapakre-
PUCTUKH Ha OCHOBE H3Y4e-
HUSI HAyYHO-TEXHUYECKON
uH(bOpMaINH;

apceHuaa rajumms) B yueo-
HOH U CIIPaBOYHOU JIH-
TepaType AJis OLEHKU MX
BJIMSHUS HA TTApaMETPBI
CTPYKTYp; U300paxarb
CTPYKTYPBI C pa3THYHBIMHU
KOHTaKTHBIMH I1€PEX0/IaMH
B COOTBETCTBHUH C TEXHH-
YEeCKUM 3aJlaHueM; 00bsic-
HSITH IPUHLIUT IEHCTBHS U
COCTaBIIATh HJIEKTpUYE-
CKHE€ ¥ MaTeMaTU4YeCKHe
MO/JIEJT! pacCMaTPUBAEMBbIX
CTPYKTYp C UCIIOJIb30BaHU-
€M CTaH/apTHBIX METOIOB,
IIPUEMOB; OOBSACHATH
CBsI3b (PU3NYECKUX Mapa-
METPOB CO CTaTUYECKUMU
XapaKTepUCTUKAaMH U Ma-
pameTpaMiu U3y4aeMbIX
CTPYKTYp; SKCIIEPUMEH-
TaJbHO ONPEAEIATh CTaTh-
YeCKHE XapaKTepUCTUKU U
napaMeTphl pa3InIHbIX
CTPYKTYp Ha OCHOBE
CPEICTB aBTOMATU3aLUU
MIPOEKTHUPOBAHUS U CaMO-
CTOSITEJIBHO CO3/1aBa€MBIX
OPUTMHAJIBHBIX ITPOrPaMM.

MU COCTaBJICHUS U pacye-
Ta HKBUBAJICHTHBIX CXEM
U3y4aeMbIX CTPYKTYp; Ha-
BbIKaMU pabOThI C TUIIO-
BBIMU CPEICTBaMH aBTOMa-
TU3ALIUN U TIPOEKTUPOBA-
HUS C LEJIBIO U3MEPEHUS
OCHOBHBIX [TaPAMETPOB U
CTaTUYECKUX XapaKTepu-
CTHK MU3y4aeMbIX CTPYKTYp
KaK CTaHJapTHBIMU METO-
JlaMH, TaK U C TIOMOILBIO
CaMOCTOSITENIHO CO3/1aH-
HBIX OPUTMHAJIBHBIX MPO-
rpamM.

Bunwl 3ansatui

* IIpakTnueckue 3ans-
TUS;

» JlabopartopHbie pabo-
THI,

o Jlexnuwm;

* CamocTosTenbHas pa-
ooTa;

* IIpakrTuueckue 3aHs-
THUS;

 JlaGopatopHbie pabo-
THI,

* Jleknmu;

* CamocTosiTenbHas pa-
0oTa;

* JlaboparopHbie pabo-
THI;

* CamocTrodTenbHas pa-
oora;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* Otuer N0 UHIAUBUIY-
ATHbHOMY 3aJIaHUIO;

* CobecenoBaHue;

* Oruer no 1aboparop-
HOU pabore;

e OTueT N0 UHJIUBUITY-
ATBHOMY 33JIaHUIO;

* CobecemoBanue;

* Otuert no nabopatop-
HOM1 pabore;

* Oruer o naboparop-
HOM pabore;

* OTueT 1Mo WHAUBUIY-
AIILHOMY 3aJIaHHIO;

* OtueT 1o mpaxkTuye-
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* Omnpoc Ha 3aHATHSAX;
* Ortuer 1o npaxkTUye-
CKOMY 3aHSTHIO;

* Omnpoc Ha 3aHATUSAX;
* Ortyer no mpakTUye-
CKOMY 3aHSTHIO;

CKOMY 3aHSTHIO;
e 3auer;

¢ 3auer; * 3auer;
dopMynTMpoOBKa MOKa3aTeie U KPUTEPUEB OICHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omute 4.
Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax
CocTtasn 3HaTh VYMeTh Bnanets
OT1nuHo * OGnanmaer axTuye- * OOGmanmaer quanazoHom | * KonTpomupyet paboty,

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKHU-
MU 3HAHUSAMU B IIpeeiax
M3y4aeMoil 00JacTH ¢ mo-
HUMaHHEM TPAHULL IPU-
MEHHUMOCTH,;

NPaKTUYECKUX YMCHHH,
TpeOyeMBIX ISl pa3BUTHS
TBOPYECKUX PEIICHHIA,
abcTparupoBaHus
po0Jem;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
OOTEI;

Xoporto (6a30BbIN

* 3nHaet (paKThl, NPUHIH-

e (OOamaeT QUara3oHOM

* beper OTBETCTBEH-

YPOBEHb) TIBI, TIPOIIECCHI, OOIIINE NPaKTUYECKUX YMECHHH, HOCTb 32 3aBEpIICHHUE 3a-
MOHSTHS B MpeNeiax u3y- | TpeOyeMBbIX JJis PEIIeHUs | Jay B HCCIEIOBAaHUH,
yaeMoi o0nacTu; OTIpe/IeTICHHBIX TTPOOJIEM | TMPHUCIIOCAOIMBACT CBOE

B 00J1aCTH UCCIICJIOBAHNUS; | TOBEIEHUE K 00CTOSATEb-
CTBaM B PEUICHUU
npooiem;

VYrnosnerBoputenbH | * Ob6namaet 6a30BEIMU * OOnamaer ocHOBHbIMH | * PaboTaeT npu npsMom

0 (IOpPOroBbIi O0ITMMU 3HAHUSIMU; YMEHUSIMH, TPeOyeMbIMH | HAOIIOACHUU;

YPOBEHB) JUTSI BBITIOJTHEHHUS TIPO-

CThIX 3aJa4,

Tabmuma 5 — Dramsl

2.2 Komnerennus I1K-7

[1K-7: roTOBHOCTBIO K M3YyYEHHIO HAy4YHO-TEXHMYECKOM HMH(}OpMalnu, OTEYECTBEHHOTO U 3apy-
0€XXHOT0 OIbITA [0 TEMATUKE MPOEKTA.

s popmupoBaHus KOMIETEHLIUH HEOOXOUMO OCYIIECTBUTH PSAJl 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI M MCIOJIb3yEeMbIE CPEICTBA OLCHUBAHMS IpEN-
CTaBJICHbI B Ta0NMILIE 5.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
OB

(buzmvecKue sBICHUS U

3¢ exThI, onpeaessomue
MIPUHIUIT JEHUCTBUS OCHOB-
HBIX TTOJTyTTPOBOTHUKOBBIX
Y OTNITORJIEKTPOHHBIX TIPH-
O0pOB; 30HHBIE AUATPaM-
MbI COOCTBEHHBIX U IIPU-
MECHBIX MOJTYITPOBOTHH-
KOB, p-N- TIepexoAa, KOH-
TaKTa METaJJI- MOIYyIpo-
BOJHMK M IPOCTEUIIETO
rereponepexonaa; puznde-
CKHE TPOIECCHI, IIPOUCXO-
JSIIIME Ha TpaHMLIe pas/e-
Ja pa3In9HbIX CPeJI; MarTe-
MaTUYECKYIO0 MOJIEIb HJie-
QIN3UPOBAHHOTO P-N-
nepexo/a 1 BIUsSHUE Ha

HAXOJIUTh 3HAUEHUS DJIEK-
TpO(U3NIECKUX TTapaMeT-
POB MOIYIPOBOIHUKOBBIX
MaTepHasoB (KpeMHus,
repMaHusi, apceHu1a raj-
nust) B yueOHOM u cripa-
BOYHOM JIUTEpAType AJIst
OLIEHKM MX BIMSHHUA Ha Na-
pameTpbl CTPYKTYp; U300-
pakaTb CTPYKTYpBI C pa3-
JTUYHBIMU KOHTaKTHBIMU
nepexoamMu; oObIACHATh
MPUHIIMI JEHCTBUS U CO-
CTaBJIATH NIEKTPUUECKUE U
MaTeMaTH4YeCKUE MO
paccMaTpuBaeMbIX CTPYK-
Typ; OOBSICHSTH CBSI3b PU-
3UYECKHUX ITapaMeTPOB CO

HaBbIKaMU U300pa’keHus
MIOJTyTIPOBOJHUKOBBIX
CTPYKTYp C UCIOJIb30BaHU-
€M 30HHBIX dHEpreTHYe-
CKUX JIMarpaMM; HaBbIKa-
MU COCTAaBJICHUS YKBUBA-
JICHTHBIX CXEM M3y4aeMbIX
CTPYKTYp; HaBBIKAMH pa-
OOTBI C TUIIOBBIMU CpeJi-
CTBaMM U3MEPEHUH C Lie-
JIBIO0 U3MEPEHHSI OCHOBHBIX
[IapaMeTpoB U CTaTHYe-
CKUX XapaKTEPUCTHK U3Y-
4aeMbIX CTPYKTYp Ha
OCHOBE U3yUEHUS HAy4yHO-
TEeXHUYECKOH nHpopMa-
U,
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BAX mmpuns! 3anpeniéx-
HOI1 30HBI (MaTepuaa),
TEMIEepaTypbl U KOHIIEH-
Tpaluu npuMeceit; hpuzn-
YECKUU CMBICT OCHOBHBIX
apaMeTpoB U OCHOBHBIE
XapaKTEePUCTUKH DJIEKTPHU-
YECKHUX KOHTaKTOB pa3iiny-
HOTO BUJIA B MOIYIIPOBOJI-
HUKOBOU 3JIEKTPOHUKE;
(bu3nyeckue mpoueccol B
CTPYKTYpax ¢ B3aUMOJICH-
CTBYIOLIIUMH P-N- TIEPEXO0-
JlaMH U B CTPYKTypax Me-
TaJI- AUDJIEKTPUK-TIONY-
IIPOBOJIHUK; B3aMOCBSI3b
MeXy pU3ndecKoi pea-
JM3alKen MOIyNpOBOIHU-
KOBBIX CTPYKTYp U X MO-
JEJIAMHU, JIEKTPUUECKUMHU
XapaKTepUCTUKAMH U Ta-
pameTpaMu; BIUSTHUE TEM-
nepatypsl Ha pU3NYECKUe
IPOLECCH] B CTPYKTypax U
UX XapaKTePUCTUKH Ha
OCHOBE M3YyYEHUs HAy4YHO-
TeXHU4YeCKoW nHpopMa-
LN

CTaTUYECKUMH XapaKTEPHU-
CTUKaMU U MapaMeTpamu
H3y4aeMbIX CTPYKTYp; IKC-
MEPUMEHTAIILHO ONpee-
JIATh CTATUYECKHUE XapaK-
TEPUCTUKH U MIapaMeETPhI
Pa3IMYHBIX CTPYKTYp HA
OCHOBE OTE€UECCTBEHHOI'O U
3apyOeKHOTO OITBITA IO
JTAaHHOM TeMAaTHKE.

Bunwl 3austuit

* IIpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexnnu;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopaTtopHbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* OTYeT 1Mo UHAMBHIY-
AJILHOMY 3a/1aHUIO;
¢ CobecenoBanue;

* Oruer o naboparop-

HOIi paborTe;
* Omnpoc Ha 3aHATHSX;

e OrtueT 1o MpaKTHU4c-
CKOMY 3aHSTUIO,

* OTyYer 10 UHAUBHIY-
aIbHOMY 3a/IaHMIO;
* CobecemoBanue;

* Ortuer no naboparop-

HOI1 paboTe;
* Omnpoc Ha 3aHATHSIX;

* Ortuer 0o IMpaKTHU4c-
CKOMY 3aHATUIO;

* Oruer no aboparop-
HOM1 pabore;

* OTuer no UHJUBUIY-
aJTBLHOMY 33JIaHHIO;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

e 3auer;

e 3auer; * 3ayer;
dopMyIMpoOBKa MOKa3aTeJie U KPUTEPUEB OICHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
ounmize 6.
Tabmuma 6 — [Tokazarean M KpUTEPHUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax
CocTasn 3HaTh VYMeTh Bnanets
OTtnruHO * OO6nanaer akTuue- * OOmagaer quana—30- * Koutponupyer paboty,

(BBICOKHMI YPOBEHB)

CKHUMHU U TCOPCTUICCKU-
MU 3HAHUAMU B IIPCACIax

HOM ITPAKTHYECKUX yMe-
HUM, TpeOyeMbIX A pa3-

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
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M3y4aeMoil 00acTH ¢ mo-
HUMaHHEM T'PaHHULL IPU-
MEHHUMOCTH,;

BUTHSI TBOP IECKHUX Pe-
meHuM, abcTparupona-
HUS TIpo0IeMm;

OOTHI;

Xoporio (6a30BbIi

* 3HaeT (paKThl, NPUHIH-

* 3HaeT (haKThl, IPUHIIH-

e (OOmagaeT aUana3soHOM

IIOJIHE "HH IIPOCTHIX 3a-
naq;

YPOBEHbB) TIBI, TIPOIIECCHI, OOIITHE IIBI, TIPOIIECCHI, OOIITHE MPAKTHYECKUX YMEHUH,
MIOHSITHS B MIpe/ieax U3y- | MOHATHS B Mpeenax u3y- | TpeOyeMBbIX sl peIICHH
yaeMoi 00J1acTH; yaeMoi 00J1acTH; oIpeieTICHHBIX MPo0IeM

B 00J1aCTH HCCIICIOBAHHUS;

VnosnerBoputenbH | * OOmamaet 6a30BHIMHU * OOmamaer ocHOBHbIMHU | * PabGortaer mpu npsmMom

0 (IOpOroBBIN OOIIIMMU 3HAHUSIMU; YMEHUSIMH, HaOJIIOICHIUN;

YPOBEHD) TpeOyeMBIMU JIJIS BBI-

J0B

3 TunoBble KOHTPOJIbHBIE 3a1aHUS

Jlnis peanu3anuyl BbILIENIEPEUUCIICHHBIX 3a7jad 00y4eHHUsl MCIIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJJaHUs WIM UHbIE MaTepHhalibl, HEOOXOAUMBIE /ISl OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIE-
ATEJIBHOCTH, XapaKTepU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHsI 00pa3oBa-
TEJIBHOM IIPOTpaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 Tembl HHAUBHUAYAJbHBIX 3aJaHUN
— YcnoBHbIe Tpaduueckne 0003HAYCHUS, BOJIBT-aMIIEPHBIE XaPAKTEPUCTUKHA U MAPaAMETPhI THO-

IIJIOCKOCTHBIX, TOYCYHBIX, UMITYJIbCHBIX, CTa6I/IHI/ITpOHOB, BapHKarioB, CBECTOAUOA0B, q)OTOHI/IOIIOB,

JUOOHBIX OIITPOHOB, TYHHCJIBHBIX JUOJ0B, THOJI0B I_HOTKI/I, FaHHa, MNEPCKIOYAONINX, JTABUHHBIX.

3.2 Bonipochl Ha coleceoBaHue
— bunonsgpueie TpaH3ucTOphl pnp U npn B TPEX cXeMaxX BKIIOYEHHUS U TPEX pexuMax padOThI.
[ToneBbie TPaH3UCTOPHI C P U N KaHAJAMH B TPEX CXEMax BKJIIOUEHUS U TPEX peKUMax pabOTHI.

3.3 TeMbl OIPOCOB HA 3AHSATHAX
— [lonynpoBOJHUKOBBIE THOJIBI.
— bunosspHbie TPaH3UCTOPHI.

3.4 Bonnpochl 1JI1 NOATOTOBKHU K NPAKTHYECKUM 3aHATHAM, CEMUHApPam
— CBeToauonnl.
— ®oToauoanI.
— bunosspHbie TPaH3UCTOPHI.

3.5 Tembl 1a00paTOPHBIX padoT

— CBeToauonnl.
— ®dortoauonsl.

MaTcpualibl:

3.6 3auéT
— TlomynmpoBOHUKOBEIE MaTepHATbl MUKPOIJICKTPOHUKH, MOIYIPOBOAHUKOBBIC TUOIBI, OHITO-
JISIPHBIC | MTOJIEBBIE TPAH3UCTOPBI, ONITOJICKTPOHHBIC TPHOOPEI.

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE

— METOAMYECKHE MATePHUAIIbI, ONPEACISIOIINE MPOLEAYPhl OLICHUBAaHUS 3HAHUM, YMEHHUW, HABbI-

KOB ¥ (WJIN) OTIBITA AEATEILHOCTH, XapaKTEPHU3YIOIINX 3TAMbl (POP-MUPOBAHUS KOMITETCHIINH, COTJIACHO II.
12 paboueii mporpamMmel.

4.1. OcHOoBHas JUTEpaTypa
1. JleroctaeB H.C., Tposu ILE., YerBepro K.B. Mukposnektponuka: YdyeOHoe mocobue. —
Tomck: ToMckuii roCcynapCTBEHHBIM YHHBEPCUTET CHCTEM YIpPaBIEHHUS W paanodnekTpoHuku, 2011. —
411c. [DnexTpoHHBIH pecypc]. - http://www.ie.tusur.ru/docs/mel grif.zip
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2. ®wusuyeckue OCHOBBI MHUKPOIIEKTPOHUKHM @ YueOHoe mocobue (Ui aBTOMATU3MPOBAHHOU
texHojorun ooyuenus) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. lllupokos ; denepanpHOE areHT-
CTBO IO 00pa30BaHMIO, TOMCKUI rOCYJapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHHS U PATHUOIIICKTPO-
HUKH. - 2-€ U3/1., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tadmn. - (IlpuoputeTHBIC HAIMOHAIH-
HbIe TIpoekThl. O0pazoBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (nanuuue B 6ubmmorexe TYCYP
- 187 7k3.)

4.2. JlonosHuTEIbHAS JIUTEpPaTypa
1. AsaeB H.A. OCHOBBI MUKPORJICKTPOHUKH: PEKOMEHI0BaHO MHUHHUCTEPCTBOM O0pa30OBaHUsA. —
M.: Panuo u cBsizb, 1991. — 287 c. (Hanuuue B 6ubmoreke TYCVYP - 87 5k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAuYeCKHe NM0Co0us

1. JleroctaeB H.C., YUerBepros K.B. MukpocxemoTexHuka: PykoBoICTBO K OpraHu3aluu camo-
CTOsA-TeNbHOM padoThl. — Tomck: ToMckuil rocyaapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U PaUO-
anekTponuk, 2012. — 46 c. [DnexkrpoHHskIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. HccnepoBaHue BOJbTAMIIEPHBIX XapaKTEPUCTUK MOTYTPOBOJHUKOBBIX JUOIOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii padore / Konosanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexktponHBI pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. HccnenoBaHue BOJNBTAMIIEPHBIX XapAaKTEPUCTHK OUMONAPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoacTBo k nmabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. - 11 c. [DnexTponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. HccrnenoBaHue BOJIbTAMIICPHBIX XapaKTEPUCTUK MOJEBBIX TPAH3UCTOPOB [DJIEKTPOHHBIN pe-
cypc]: PykoBoacTBo k stabopatoproit padore / Konosanos B.®., lllanumos B.A. — Tomck: TYCVYP, 2012.
— 11 c. [DnexTponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. DnekrpoHuKa [DNeKTpOHHBIN pecypc]: YdueOHoe mocodue mo mpoBeICHUIO MPAKTUICCKUX 3a-
Hatuii / KonoBamo B.®. — Tomck: TYCVYP, 2012. — 9 c¢. [OnekrpoHHbli pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

4.4. ba3bl JaHHBIX, HHPOPMAILMOHHO CIIPABOYHbIE H IOMCKOBbIE CHCTEMbI
1. Hayuno-o6pa3oBarensHbrii moptan TYCYP
2. Caiir xadenpsr TY
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