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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

I_ICJ'II)IO y‘IC6HOI>i JUCHUITIINHBI «DPU3MIECKHE OCHOBEI OJICKTPOHHUKU)> SABIACTCA HU3YUYCHUC

cTyaeHTamMu pusndeckux 3(h(EKToB U MPOLECCOB JIEKAIUX B OCHOBE IMPUHIUIIOB JACHCTBUS TPO-

BOJIHUKOB, MTOJTYITPOBOTHUKOBBIX, AIEKTPOBAKYYMHBIX M ONTORJIEKTPOHHBIX IPUOOPOB.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
bnox OIIOIT BO: 51.0.23

2.1 TpeGoBaHus K MpeABAPUTEIHHON MOATOTOBKE 00YUaIOIIETOCS:

[lepen nzydyenunem kypca «duznueckre OCHOBBI AJEKTPOHUKIUY CTYACHTOM JOJIKHBI OBITh U3y4YEHBI

CICAYIOMUE TUCHUIIIMHBI 1 TEMBI:

- BrIicmiag maremaTtuka

2.2 JIMCIUIUIMHBI U TIPAKTHKH, JUII KOTOPBIX OCBOCHHE JAHHOW MUCIUIUTMHBI (MOIYJIsI) HEOOXOH-

MO KaK Ipe/IIIeCTBYIOMIEE:

- becripoBoiHBIE CeTH TIepenayn JaHHBIX

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUS 11O JUCIIUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMMU PE3YJIbTATAMU OCBOEHHUSA OBPA30-
BATEJIbHOI ITPOI'PAMMBI

HOCTI/DKGHI/IH IIaHUPYCMBIX PE3YyJILTATOB OGY‘-IGHI/ISI, COOTHCCCHHBIX C OGH.[I/IMI/I OeiaaMHu U

3amayamu OITOII, sBasgeTcs 1eNbI0 0OCBOSHUS JUCIHAIIINHEIL.

Komnerenuus MHaankaTopsl 1OCTHKEHUS Pe3ynbraTer 00yueHus
(Kom ¥ HAMMEHOBaHKE) | KOMIETCHIWH (KOJ ¥ HauMe-
HOBaHMHE)
OIIK-1 Cnocoben mpu- | OIIK-1.1  JlemoHcTpupyeT | 3HaTh: YCTpPOWCTBO dieMeHTHOU 0aszbel POA ¢

MEHATh €CTECTBEHHOHA-
yUHBIE U OOLIECHHKEHEP-
Hble 3HAHUS, METOJbI
MaTeMaTHYeCKOro  aHa-
JM3a U MOJICIIMPOBAHMUS,
TEOPETUYECKOI0 U 3KC-
HNEPUMEHTAIFHOTO  HC-
CleZloBaHUS B mpodec-
CHOHAJIBHOW JIeSTEIBHO-
cTn

3HaHMUSI O COBPEMEHHBIX €CTe-
CTBEHHOHAYYHBIX KOHIICTIIIN-
SIX, OOIICMH)XKCHEPHBIX TIOJI-
X0JIaX, METOJJaX MaTeMaThuye-
CKOr0 aHalM3a U MOJAEIUPO-
BaHUs

(hU3MYECKOM TOUKH 3PSHUS

YmeTh: BBINONHATE pacyeTbl, HEOOXOIUMBIC
JUISL pa3pabOTKH MPOCTHIX y3JI0B U OJIOKOB CH-
CTEM aBTOMATH3AIlMU B CBOCH MpeaMeTHOW 00-
JACTH.

Baagers: MerogamMu BBIOOpa ONTUMAIIBHBIX
TEXHUYECKUX PEIICHUH JJIsi CUCTeM aBTOMAaTH-
3alMd B CBOCH MPO(ECCHOHANBHOMN JesITenbHO-
CTH.

Oransl (HOpMUPOBAHMS KOMIIETCHIIMK B MPOLIECCE OCBOCHUSI 00pa3oBaTeIbHON MPOTpaMMBbl: B
COOTBETCTBUH C y4eOHBIM IUIAHOM U TUIAHUPYEMBbIMHU pe3ynbraTtamu ocBoeHust OITOIL.




4. PACHPEJEJEHUE YACOB JUCIHUIIJIMHBI ITIO CEMECTPAM (o4Has ¢popma

Y 1 2 3 4 5 6 7 8 Uroro
A VIT |PIIA | VIT |PIIA} VIT | PIIA | VIT |PTIJ| VIT |PTLI| VIT |PTIJ| VII |PTIJ| VII |PTIJI| VII | PI1J]

Jlexumn 32 | 32 32 | 32
JTaGopaTopHbIe 16 | 16 16 | 16
[IpakTHueckue 16 | 16 16 | 16
KCP 2 2 2 2
[Ipuem 3auera 0,15]0,15 0,15]0,15
KonrakTHas paboTa 00y-
JaIOIIMXCS C MPEenojaBa- 66,15]66,15 66,15[66,15
TesneM (ayTUTOpHasi)
Cam. pabora 77,85|77,85 77,85|77,85
Toro 144 | 144 144 | 144

PACITPEJEJIEHUE YACOB JUCHUIIJIMHBI 110 KYPCAM (3ao4Hast popma)

Bux sansruit 1 2 3 4 5 Hroro
VII PII VII PIIJT VII PIIJ VII PIIJ VII PIIJT VII PIIJT
Jlexuuu 2 2 2 2 4 4
JTaGopaTopHbIe 2 2 2 2 4 4
[IpaKTHIECKHE 2 2 2 2
IIpuem 3auera 0,15 | 0,15 0,15 | 0,15
KonTakTHas paboTa 00yJarommxcst 4 4 6.15 | 6.15 1015 10,15
c mpernojasaTesaeM (ayAuTopHasi)
Cam. pabota 32 32 ] 100 | 100 132 | 132
KonTposs 1,85 | 1,85 1,85 | 1,85
MToro 36 36 | 108 | 108 144 | 144
CTPYKTYPA U COAEP KAHME JUCHUIIJIMHBI (ounas ¢popma)
Kon 3ansartus HaumeHoBaHMe pa3aeoB U TeM /BU 3aHATHS/ Cemectp Yaco |HuaukaTopsl
JDOCTHKEHUS
KOMIIeTeHIMI
Pasnen 1. CTpoeHue TBepabIX TeJl
1.1 OcHOBBI TeOpUH TBeporo Tena /Jlex/ 3 4 OIlK-1.1
1.2 Crpoenune TBepabIx Teu /Tp/ 3 4 OIIK-1.1
1.3 Kunko xpucranbHble TPUOOPHI AT OTOOpPaKEHUS! WH- 3 10 OIIK-1.1
dhopmarmm /Cp/
1.4 ®uznueckue 3QGeKThl B TBEPABIX M ra3o00pa3HBIX JH- 3 6 OIIK-1.1
anekTpukax /JIex/
1.5 ITonsipuzanus, 3J1€KTPONPOBOIUMOCTD, AUIIEKTPUUECKUE 3 8 OIIK-1.1
noTepH, npoHunaemocts /Cp/
1.6 Cerrerouanektpuku /Cp/ 3 8 OIIK-1.1
1.7 ITpe3oanexTpuxu /Cp/ 3 8 OIIK-1.1
Paznea 2. IlpoBoanuku
2.1 duzngeckue 3P hexTrl B MpoBogHUKAX /JIek/ 3 6 OIlK-1.1
2.2 Knaccudukanus nposoxHukos /I1p/ 3 4 OIIK-1.1
2.3 TTonykpuctaminaeckne U aMophHbIE METAIIH U CIIIABBI. 3 7 OIIK-1.1
Oco0eHHOCTH METaJUIOB B TOHKOIUIEHOYHOM COCTOSTHHU
/Cp/
2.4 CeepxmpoBosiue MpoBOAHUKU. CTaTHYeCKU IPPeKT 3 6 OIIK-1.1
Jxo3zedcona. [Ipumenenue ceepxnpoBoaumoctu /Cp/
2.5 ®duznueckue 3pdekTsl B MArHUTHBIX Marepuaiax /Jlex/ 3 6 OIIK-1.1
2.6 MarnuTtHas CTpyKTypa JOMEHOB B KpucTtamiax. [Ipomecc 3 4 OIIK-1.1
HAMarHWYWBaHWA. MarHUTHBI THUCTEPE3UC, MarHUTHAs
anuzotponus /I1p/
2.7 CoiicTBa MarHuTHBIX MaTepranoB B CBY nosx /Cp/ 3 8 OIIK-1.1




Pasnen 3. IlonynpoBogHuKH

3.1 ODu3HuecKUue OCHOBBI MPOLECCOB B MOJIYNPOBOAHUKOBBIX 3 10 OIIK-1.1
Matepuanax /Jlex/
3.2 30HHAs MOJIENIb TOTYNPOBOTHUKOB /IIp/ 3 4 OIIK-1.1
3.3 Bripoxxaennsie u HeBbipoxaeHnble [111 /Cp/ 3 6 OIIK-1.1
34 VYposens depmu B III1. 3aBucumocTts ypoBHS Depmu OT 3 6 OIIK-1.1
TEMITEPATYPHI, CTENIEHN KOHIEHTpaIuu npumecH /Cp/
35 Jlabopatopras padora Nel. HccnemoBanme BAX momy- 3 4 OIIK-1.1
MTPOBOHUKOBBIX THONOB /J1ab/
3.6 Jlabopatopras padota Ne2. UccnemoBanne BAX crabu- 3 2 OIIK-1.1
JTUTpoHOB /J1ab/
3.7 Jlabopatopras padota Ne3. HccnemoBanme BAX omHO- 3 4 OIIK-1.1
MOy TIEPHUOTHBIX "
JIBYXITOJIYEPHOAHBIX BeIIpsiMuTEneii /J1ab/
3.8 Jlaboparopras padorta Ned.Hccnenosanne BAX MocToBo- 3 2 OIIK-1.1
ro BhIIpsiMuTeIst /J1ab/
3.9 Jlaboparopras padora Ne5. MccnenoBanne BAX oOuro- 3 2 OIIK-1.1
JSIpHOTO TpaH3ucropa /J1ab/
3.10 Jlaboparopras pabota Ne6. Peanmmzanus JOTHIECKUX CXeM 3 2 OIIK-1.1
/J1ab/
3.11 IToaroToBka k 3auery /Cp/ 3 9,85 OIlK-1.1
3.12 KonrakTHas pabora npu npueme 3a4era /K/ 3 0,15 OIIK-1.1
CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI (3a0unas ¢popma)
Kopa 3ansaTus HanMeHoBaHMe pa3iesioB U TeM /BUJ 3aHATHS/ Kypc Yacos |Huaukatopbl
JDOCTHKEHUS
KOMIIeTeH Ui
Pasnen 1. CTpoeHue TBepabIX TeJl
1.1 OcHOBBI TeOpUH TBeporo Tena /Jlex/ 1 2 OIIK-1.1
1.2 Crpoenue TBepabIx Tei /Cp/ 1 6 OIIK-1.1
1.3 JKunko kpucTanbHBIE TPUOOPHI ST OTOOpPaKEHUS WH- 1 6 OIIK-1.1
dhopmarmm /Cp/
1.4 Oduzngeckue dPHEKTHl B TBEPABIX M T'a3000pa3HBIX JIH- 1 2 OIIK-1.1
anekTpukax /IIp/
1.5 TTonsipuzanus, 3JIEKTPOTPOBOIAMOCTD, TUIIEKTPHICCKHE 1 8 OIIK-1.1
noTepH, npoHunaemocts /Cp/
1.6 Cerneronmaiektpuku /Cp/ 1 6 OIlK-1.1
1.7 ITse303nekTpuku /Cp/ 1 6 OIIK-1.1
Pasnen 2. IlpoBoanuku
2.1 duzngeckue 3P hexTsl B mpoogauKax /I1p/ 2 2 OIlK-1.1
2.2 Knaccudukanus npopogaukos /Cp/ 2 6 OIIK-1.1
2.3 TTonykpuctaminueckne U aMophHbIE METAIIIH U CIIIABBI. 2 6 OIIK-1.1
Oco0eHHOCTH METaJUIOB B TOHKOIUIEHOYHOM COCTOSTHHH
/Cp/
2.4 CaepxmnpoBojsuie npoBogHukd. Cratudeckuil sddekr 2 6 OIIK-1.1
Jxozedcona. [lpumenenue ceepxnpoBoauMocts /Cp/
2.5 Duznueckue 3¢ dexTsl B MAarHUTHBIX Marepuanax /Cp/ 2 8 OIIK-1.1
2.6 MarnuTtHas CTpyKTypa JOMEHOB B KpucTtamiax. [Ipomecc 2 6 OIIK-1.1
HAaMarHWYUBaHWsA. MarHUTHBI TUCTEPE3UC, MarHUTHAS
anuzoTponus /Cp/
2.7 CaoiicTBa MarHuTHbIX MatepranoB B CBY nossx /Cp/ 2 6 OIIK-1.1
Pasnen 3. IlonynpoBogHuKH
3.1 ODu3HuecKUue OCHOBBI MPOLECCOB B MOJIYNPOBOAHUKOBBIX 2 2 OIIK-1.1
Matepuanax /Jlex/
3.2 30HHAsE MOJIEJIb TOJTYIPOBOIHUKOB /Cp/ 2 6 OIIK-1.1
3.3 Bripoxxaennsie u HeBbipoxaeHnble [111 /Cp/ 2 8 OIlK-1.1
34 VYposens ®epmu B IIII. 3aBucumocTts ypoBHs Depmu OT 2 8 OIIK-1.1
TEMITEPATYPHI, CTENIEHN KOHIEHTpaIuu npumecH /Cp/
35 Jlabopatopnast padora Nel. HccrenoBanne BAX momy- 2 2 OIIK-1.1
MTPOBOHUKOBBIX THONOB /J1ab/
3.6 Uccnenosanne BAX crabunmtponos /Cp/ 2 6 OIIK-1.1




3.7 Uccnenosanne BAX  ogHOMONYyNEpHOAHBIX  H 2 6 OIIK-1.1
JIBYXTOJTYNESPUOTHBIX BeIpsimuTeei /Cp/

3.8 Wccnenosanne BAX moctoBoro Beimpsimutents /Cp/ 2 6 OIIK-1.1

3.9 HccnenoBanue BAX 6unonspraoro Tpansuctopa /Cp/ 2 8 OIIK-1.1

3.10 Peanmuzanus normdeckux cxem /Cp/ 2 8 OIIK-1.1

3.11 IloxaroroBka k 3a4ery /Cp/ 2 5,85 OIIK-1.1

3.12 KonraktHas pabota npu npueme 3adera /K/ 2 0,15 OIlK-1.1

Peanusanus nporpaMMsl IpearnosnaraeT UCIoJab30BaAHUE TPAAULIMOHHON, aKTUBHOW U UHTEP-

aKTUBHOM (opM 00yueHUs Ha JIEKIIMOHHBIX U Ja0OPATOPHO-MPAKTUYECKUX 3aHITHIX

IIpniaoxenne Nel

5. ®OHJI OHEHOYHbLIX CPEJICTB

6. YH EBHO-METOAUYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE JUCIH-

IIVIMHbI

6.1. PexomeHayemasi inTeparypa

6.1.1. OcHOBHAa# JIUTEpaTypa

ABTOpBI, COCTABHTENN 3armnaBue W3naTensCcTBO, TOJ Kommg-Bo
JI1.1 |Cmuphos FO.A. dusnyeckrue 0CHOBBI 3JICKTPOHHUKH yueb. mocooue / FO.A.|Cankr-IletepOypr : OBC Jlanp
Cwmupnos, C.B. Coxoios, E.B. Tutos. Jlans, 2013. — 560
https://e.lanbook.com/book/5856 [
JI1.2 |Tommauer B. B. ®usnuecKkue OCHOBBI AJEKTPOHUKH M.: Perynspuas u 5
XaoTHYCeCKasl TUHA-
muka, 2009
JI1.3 |Mapumnos A. A. du3nuecKkre 0CHOBBI IIEKTPOHUKH M.: ITonu- 10
rpadOympecypcsl,
2010
JI1.4 |[Ympuxun B. B. du3nvecKue OCHOBHI JIEKTPOHUKH: y4ueb. mocodue i By- |[M.: Anpda-M ; Un- 15
30B ¢pa-M, 2012
JI1.5 |Crupuponos O. I1. Du3nuecKkue OCHOBBI AIEKTPOHUKH.- M.: Bricil. mk. 2008 5
6.1.2. JlonoJiHuTEIbHAS JIUTEpaTypa
ABTOPBI, COCTAaBUTEJIH 3arnaBue W3parenscTBO, TOf Koanu-Bo
J12.1 DNEKTPOTEXHUKA U AJIEKTPOHUKA B IKCIIEPUMEHTaX U M.: Tomaka-XXI, 6
ynpaxseHusx. [Ipaktukym Ha Electronics Workbench: B2 (2001
1. T. 2. DnekrponHnka: yued. mocobue Juisi By30B
2.2 DNEeKTPOTEXHUKA U SJEKTPOHUKA B SKCIIEPUMEHTAX U M.: Homxka-XXI, 4
ynpaxuenusx: [Ipakrukym Ha Electronics Workbench: B 2 1999
1. T. 1. DnekrporexHuka: yued. nocodue Juis By30B
6.1.3. Meroauueckue pa3padoTKu
ABTOpBI, COCTaBUTENH 3arnaBue WsparenscTBO, O Konuu-Bo
JI3.1 |Apucros A.B. ®uznueckre ocHOBBI 31eKTpoHUKU. COOpHUK 3a1ay u npu- |Tomck: Tomckuit OBC Aii IIn
MepBI UX pelIeHs: yaeOHO-MeTommIeckoe mocobue / A.B.  |momuTexHudeckuit Op bykc

Apucros, B.II. ITerpoBuu.
http://www.iprbookshop.ru/55211.html

yHuBepcurert, 2015.
— 100 c.

6.2. IlepeueHb cOBpeMeHHBIX NPO(ecCHOHATBbHBIX 023 TAHHBIX, HHPOPMAIIHOHHBIX CIIPABOY-
HBIX CHCTEM U pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHHUKAIIUOHHOI ceTH "UHTepHeT"

IopTan oTkpsIThIX naHHBIX Poccuiickoii @eneparuu. URL: https://data.gov.ru
baza maHHBIX 1O SJIEKTPUUYECKUM CETIM | dJIeKTpoodopynoBanuto // CepBuc «OHIANMH DICKTPUKY.




URL: https://online-electric.ru/dbase.php

ba3el maHHBIX, MPOTPaMMBI ¥ OHJIaH — KaybKynaTopsl komrnanuu iEK // I'pynna kommnanuii [EK.
URL: https://www.iek.ru/products/standard_solutions/

Ennnas 6a3a aneKTpoTeXHUYECKUX TOBapoB // Poccuiickas accoruaus 31eKTPOTEXHUUECKUX
kommnanuii. URL: https://raec.su/activities/etim/edinaya-baza-elektrotekhnicheskikh-tovarov/
OnektposHepreruka // Texskcnept. URL: https://cntd.ru/products/elektroenergetika#thome
CripaBo4HHK «DJIEKTpOHHAsi KOMIOHEHTHas 0a3a oTeyecTBeHHOro mpou3BocTBay (OKb OIT)

URL: http://isstest.electronstandart.ru/

GostRF.com. I'OCTs1, HopMmatuBsl. (MHpopMannoHHO-cripaBoyHas cucrema). URL:
http://gostrf.com/

OCHUC DnekTpuyeckre CUCTeMbl U ceTu. MH(opMaIimoHHO-CIIPaBOYHBIN 3JIEKTPOTEXHUYECKHMA
caiit. URL: http://esistems.ru

SJIEKTPOTEXHUYECKUH-TIOPTAJL.P®. DnekTpoTeXHUUECKHH OopTai s cTyieHToB BY30B
u umxenepoB. URL: http://snexrporexunyeckuii-nopran.pd/index.php

Enunas xoyutekuus udpoBbIx 00pa3oBaTesIbHBIX pecypcoB // DepepanbHblii mopTan «Poccuiickoe
obpazoBanue». URL: http://school-collection.edu.ru/

Enunoe okHO noctyna Kk nHGOpMaMOHHBIM pecypcaM // DepepanbHblii noptan «Poccuiickoe
obpazoBanue». URL: http://window.edu.ru/catalog/

elecab.ru CipaBounuk 3nekTpuka u sHepretuka. URL: http://www.elecab.ru/dvig.shtml
OdunmanbHbI HHTEPHET-TIOPTAN 0a3bl JaHHBIX MTPaBOBOM MHGopMaruu http://pravo.gov.ru/
[Mopran ®enepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTaHJAPTOB BBICIIETO O0Opa3oBaHHUs
http://fgosvo.ru/

ITopran "NHpopMainOHHO-KOMMYHUKALIMOHHbIE TEXHOJIOTUH B oOpa3zoBaHun"
http://www.ict.edu.ru/

Web of Science Core Collection monutemaruueckas pedeparuBHO-OnOIHOrpaduueckas 1 HayKo-
MeTpuieckas (bndbmmomerpuieckas) 6a3a gaHHbIX http://www.webofscience.com

[MomHoTekcToBbI  apxuB  «Hamuonanbuelii  DnexktpoHHO-UHpOpManmonnsii  Koncopimym»
(HBUKOH) https://neicon.ru/

Ba3bl nannbIx n3natenscrBa Springer https://link.springer.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

YueOHast ayiuTOPHS 1JIsl IPOBEACHUsT YUeOHbBIX 3aHATHH JJeKIMOHHOI0 THIA — 223
Crernuanu3upoBaHHas MeOeb Ha 26 TIOCaIOYHBIX MECT, IOCKAa HacTeHHasl, Kadeapa, pabouee Me-
CTO TIperoaBaTelis, YKOMIIEKTOBAHHOE yUeOHBIMU U TEXHUYECKUMHU CPEJICTBAMU IS ITPEICTaB-
neHus nHopmalu, Habopsl IEMOHCTPAITMOHHOTO 00OPYIOBAHMS M Y4eOHO-HATIISAHBIX TTOCOOUH.
[Ipoekimonnoe odopynoBanue: KoMipiorep ¢ BBIXOJ0OM B JIOKAJIbHYIO ceTh U VIHTepHeT, 3JeK-
TPOHHBIM Y4€OHO-METOIMYECKUM MaTepuanam; K 3JeKTPOHHON HH(POpMaIIMOHHO-00pa30BaTEIbHOMN
cpeze, IPOeKTOp, IKPaH.

KommprorepHsrii kimace ¢ 9BM: 12 pabounx MECT ¢ KOMIIBIOTEpAaMHU, BEIXOJIOM B JIOKAJIBHYIO CETh U
WnTepHeT, 3IeKTPOHHBIM Y4€OHO-METOIMYECKUM MaTepHajiaM; K 3JIeKTPOHHOM HH(POPMAIIMOHHO-
00pa3zoBaTebHOU cpejie.

OC Windows XP (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBust JuieH-
3UH — OECCPOYHO.

Open Office Org 4.1.3 (CBobGoxHo pacrpoctpansemoe I[10)

KOMIITAC 3D v.12 LT (Pa3pemiena nist 00y4eHus: 1 03HAKOMJICHHUS )

KEB Combivis (Pa3periena mist 00ydeHus: 1 03HaKOMIICHHUS)

3S Software CoDeSys (Pa3pemena ajis 00ydeHus 1 03HaAKOMIICHHUS )

NI Multisim 10.1 (Cepuiinbiit Ne M72X87898)

Franklin Software ProView (Pa3pemiena ayis 00ydeHust 1 03HAKOMIICHHS )

3arpy3uuk CY-MK(Pa3pemiena myist 00y4eHUs ¥ 03HAKOMIICHUS] )

Microsoft Visual Studio 2010 Ultimate (Kontpakrt 142 ot 16.11.2015)




MATLAB R2009a (JIutien3us 341083D-01 ot 03.02.2008, ceTeBast muiieH3us)
Microsoft Office Access 2007 (Kontpakr 142 ot 16.11.2015)

Ramus Educational (Pa3pemiena st o0ydeHust 1 03HAKOMIICHUS )

Owen Processor Manager (CBo6onHO pactipoctpansemoe [10)

GX IEC Developer 7.03 (Cepwuitabrit Ne 923-420125508)

GT Works 2 (Cepuitasiii Ne 970-279817410)

AutoCAD 2010 — Pycckutii (Cepuiinbiit Ne 351-79545770, ceTeBast mutieH3us)
Owen Logic (CBo6oaHO pactipoctpansiemoe [10)

ABBYY FineReader 11 Professional Edition (cereBas numieH3ust 4 pabounx CTaHIINH )
Foxit Reader Bepcus: 9.1.0.5096 (CBo6onno pacnpoctpansemoe [10)
WinDjView (cBoGoaHO pacipocTpaHsieMas)

Peazip (cBoO60aHO pacmpocTpaHsemast)

TRACE MODE 6 (151 03HaKOMJICHUS U Y9€OHBIX 11eJei )

Adit Testdesk

Microsoft Visio mpodeccuonanbupiii 2010 (Kontpakrt 142 ot 16.11.2015)

Y4eOHas ayaiuTOpHs 1Jis1 IPOBeAeHUs YUeOHBIX 3aHATHI ceMuHapckoro tTuna — 3-310 Jlado-
paTopusi 3J1eKTPOHUKHU

Crennanu3upoBaHHas Mebenb Ha 16 mocaoyHbIX MecTa, I0CKa HacTeHHas, kKadenpa, padbodee me-
CTO IpernojaBaTes.

Komnbsrotepnsiit kitacc ¢ 9BM: 8 pabounx MecT ¢ KOMIIbIOTEPaMH, BEIXOI0M B JIOKAJIbHYIO CETh U
HHuTepHeT, 3eKTPOHHBIM Y4e0HO-METOIMYECKUM MaTepuaiaMm; K 3JeKTPOHHON HH()OpMaIIHOHHO-
o0pa3oBaTenbHOI cpejie.

Jlab6opatopusie ctenasl: HTII-02.31 «MukpomnporneccopHas Texauka» 5 mt.; HTI[-02.05
«OcHopssl AekTpoHuKku» 4 wt.; HTI(-02.001 «OcHopBbI 23nekTpoHuku ¢ MIICO»

ONEKTPOHHBIE OCIILIOrpadbl 6 MIT.; NasabHbIe CTAHIIMK 6 IIT.; KOMIUIEKTHl HHCTPYMEHTA Pauo-
MOHT@)XHUKa 6 MIT.; TeHepaTopsl curHanos ['3-102; uamepurensusie npubops! B3-38, B7-30; uc-
TOYHHUKH MUTAHUS,; KOMIUICKTHI 3JIEKTPOHHBIX TPHOOPOB, MyabTUMeTphl M890C, ucnpiTarenu
TpaH3ucTopos JI2-48.

OC Windows 10 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neicTBus JIHUIICH-
3uH — 6€CCPOYHO.

Open Office Org 4.1.3 (CBobGoano pacnpoctpansiemoe 110)

KOMITAC 3D v.12 LT (Pa3periena st 00ydeHus: 1 03HAKOMIICHHS)

Microsoft Visual Studio 2010 Ultimate (Kontpakrt 142 ot 16.11.2015)

MATLAB R2009a (JIutien3ust 341083D-01 ot 03.02.2008, ceTeBast TUIICH3HS)

Microsoft Office Access 2007 (Kontpakt 142 ot 16.11.2015)

Ramus Educational (Pa3pemiena st o0ydeHust 1 03HAKOMIICHUS )

AutoCAD 2010 — Pycckuit (Cepuiinbrii Ne 351-79545770, ceTeBast uiieH3Hs)

Owen Logic (CBob6oano pacnpoctpansiemoe [10)

Foxit Reader Bepcus: 9.1.0.5096 (CBo6onno pacnpoctpansiemoe [10)

WinDjView (cBoG0oaHO pacipocTpaHsiemMas)

TRACE MODE 6 (nns o3HaKoMIIeHUS M Y4€OHBIX TIeJIei)

YueOHasi ayIuTOPUS 1Jisl IPOBEAEHUS IPYNNOBBIX H HHAUBUAYAJIbHBIX KOHCYJIbTAUMM, Te-
KYIIero KOHTPOJIS U NPOMeKYTOYHO aTTectauum - 3-310;

Crnennanu3upoBaHHas Mebenb Ha 16 mocaoyHbIX MeCTa, I0CKa HacCTeHHas, kKadenpa, padbodee me-
CTO TpernojaBaTels.

KomnbsroTepnsiit kitacc ¢ 9BM: 8 pabounx MecT ¢ KOMITbIOTEPaMH, BEIXOI0M B JIOKAJIBHYIO CETh U
HuTepHeT, 3eKTPOHHBIM Y4e0HO-METOIMYECKUM MaTepuanam; K 3JIeKTPOHHON HH()OpMaIIMOHHO-
o0pa3oBaTenbHOI cpejie.

OC Windows 10 (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBus JTHUIICH-
3uH — 6€CCPOYHO.

Open Office Org 4.1.3 (CBob6oano pacnpoctpansiemoe 110)

KOMITAC 3D v.12 LT (Pa3permiena st 00y4eHus: 1 03HaKOMJIICHHS)




Microsoft Visual Studio 2010 Ultimate (Kontpakrt 142 ot 16.11.2015)
MATLAB R2009a (JIutien3ust 341083D-01 ot 03.02.2008, ceTeBast TUIICH3MS)
Microsoft Office Access 2007 (Kontpakt 142 ot 16.11.2015)

Ramus Educational (Pa3periena ast 00y4eHus: 1 03HaKOMJIICHHS)

AutoCAD 2010 — Pycckuii (Cepuiinbiit Ne 351-79545770, ceTeBast mutieH3us)
Owen Logic (CBo6oaHO pactipoctpansiemoe 110)

Foxit Reader Bepcus: 9.1.0.5096 (CBo6oano pacnpoctpansiemoe [10)
WinDjView (cBoG0gHO pacmpocTpaHsiemast)

TRACE MODE 6 (151 03HakOMJICHUS U Y9€OHBIX I1eJei )

ITomemenne 1Jisi XpaHeHHs M NPOPHUIAKTHYECKOr0 00CTy;KMBAaHUS Yy4eOHOr0o 000py/10BaHHUSA
— 223a

Criernanu3upoBaHHbIE MEOETb M TEXHUYECKHUE CPEACTBA: THCKH MOBOPOTHBIE, 3aTOYHON CTAHOK,
nasbHbIe cTaHuu ATP-4204, HaGopbl ciiecapHOTO HHCTPYMEHTA, KOHTPOJIHHO-U3MEPHUTEIIbHBIC
npubopsl. Boxstmerp B7-37, renepatop ['3-56, ocunmnorpad C-12-22, norenuunomerp K-48, npu-
60p MopuoH, cBapouHbIil anmapar; MmeraoomeTpsl E6-24, ®4-101., anekTpoHHBIC OCIIMILTOTpadbl;
NasuIbHbIE CTAHLIMK; KOMIUIEKTHI HHCTPYMEHTA PaAMOMOHTAKHUKA; TeHepaTopbl curdanos ['3-102;
n3mepurenbHabie Tpruodopsl B3-38, B7-30; ucrounnku nuranus; MmyastuMeTpbl M890C.

ITomemenne 1Jisi cCAaMOCTOATEIBHOM padoThl — 223

Crenmanu3upoBaHHas MeOesb Ha 26 TIOCaIOYHBIX MECT, IOCKAa HacTeHHasl, kadeapa, pabouee Me-
CTO TIperoaBaTelis, YKOMIIEKTOBAHHOE yUCOHBIMU U TEXHUYECKUMHU CPEICTBAMU IS ITPEICTaB-
neHus nHopmalu, Habopsl IEMOHCTPAITMOHHOTO 00OPYIOBAHMS M Y4€OHO-HATIISAHBIX TTOCOOUH.
[IpoekmronHoe o6opynoBanue: KoMIbIOTEp C BBIXOJIOM B JIOKAIBHYIO CETh U VIHTEpHET, dJIeK-
TPOHHBIM Y4€OHO-METOIMYECKUM MaTepuaiam; K 3JeKTPOHHON HH(POpMaIIMOHHO-00pa30BaTEIbHOMN
cpeze, IPOeKTOp, IKPaH.

Kommprorepnsrii kimace ¢ 9BM: 12 pabounx MECT ¢ KOMIIBIOTEPAaMHU, BEIXOJIOM B JIOKAJIBHYIO CETh U
WNHTepHeT, 2IeKTPOHHBIM Y4eOHO-METOAMYECKUM MaTepuasam; K 3IEKTPOHHON MH(POPMAITMOHHO-
00pa3oBaTeNbHOU cpejie.

OC Windows XP (moamucka Microsoft Imagine Premium ot 12.12.2016). Cpok neiicTBust JInIeH-
3UH — OECCPOYHO.

Open Office Org 4.1.3 (CBobGoxHo pacrpoctpansemoe I[10)

KOMIIAC 3D v.12 LT (Pa3pemiena nist 00y4eHus: 1 03HAKOMJICHHUS )

KEB Combivis (Pa3permiena nist 00ydeHus: 1 03HaKOMJIICHHUS)

3S Software CoDeSys (Pa3pemena ais 00ydeHus: 1 03HAKOMIICHHUS )

NI Multisim 10.1 (Cepuiinsiit Ne M72X87898)

Franklin Software ProView (Pa3pemiena st 00yueHust 1 03HAKOMIICHHS )

3arpy3uuk CY-MK(Pa3pemniena st 00y4eHUs ¥ 03HAKOMIICHUS )

Microsoft Visual Studio 2010 Ultimate (Kontpakt 142 ot 16.11.2015)

MATLAB R2009a (JIutiensust 341083D-01 ot 03.02.2008, ceTeBast TUIICH3MS)

Microsoft Office Access 2007 (Kontpakt 142 ot 16.11.2015)

Ramus Educational (Pa3permiena amst 00y4eHust 1 03HaKOMJIICHHS)

Owen Processor Manager (CBo6oHO pacmipocTpansemoe [10)

GX IEC Developer 7.03 (Cepuiinbrit Ne 923-420125508)

GT Works 2 (Cepuitnsiii Ne 970-279817410)

AutoCAD 2010 — Pycckwuit (Cepuiinbrii Ne 351-79545770, ceTeBast uiieH3HsI)

Owen Logic (CBo6oano pacnpoctpansiemoe [10)

ABBYY FineReader 11 Professional Edition (cereBast mutieH3us 4 pabo4ynx CTaHITHH)

Foxit Reader Bepcus: 9.1.0.5096 (CBo6oano pacnpoctpansiemoe [10)

WinDjView (cBoG0IHO pacnpocTpaHsiemast)

Peazip (cB0O01HO pacripocTpaHsemast)

TRACE MODE 6 (nnst o3HaKOMIIEHUS M Y4€OHBIX TIeNei)

Adit Testdesk

Microsoft Visio npopeccronansubiii 2010 (Kontpakt 142 ot 16.11.2015)




8. OBECIIEYHEHHME OBPA3OBATEJIBHOI'O TPOLECCA JJIs JINL]
C O'PAHUYEHHBIMHU BO3MOXKHOCTAMU 310POBbSA 1 UHBAJIUIOB

® IS CIICIIBIX U CIa0OBUIAIINX:
- JeKUUU OQOPMIISIIOTCS] B BHJI€ AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO KOMIIbIOTEpa
CO CHeUHATU3UPOBAHHBIM IPOTPAMMHBIM 00€CTICUeHHEM;
- MUCHbMEHHBIE 3aJ]aHUs BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHEIUAIU3UPOBAHHBIM MPOrPaMMHBIM
o0ecrieyeHneM, U MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- obecreunBaeTCs UHIUBHUIYaIbHOE paBHOMEpHOE ocBelenne He Menee 300 Jokc;
- JUIS BBIMIOJIHEHUS 33JaHUsl IPU HEOOXOIMMOCTH MPEIOCTABISIETCS YBEIUUMBAIOIIEE YCTPOHCTBO;
BO3MOXKHO TaKe UCI0JIb30BaHHE COOCTBEHHBIX YBEIIMYMBAIOUINX YCTPOUCTB;
- IUCHbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYCHHBIM HIPUPTOM;
- DK3aMEH M 3a4€T MPOBOJAATCSA B YCTHOH (hOpMe HIIM BBIMIOJHAIOTCS B MUCbMEHHOU (popMe Ha KOM-
nbIOTEpe.

® JUIS TIYXUX U CIa0OCIBIIIAIINX:
- Jexuuu o(OpMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JTUO0 MpeAoCTaBIseTCsl 3ByKOYCHIINBa-
IOIIas anmnapaTypa HHIWBUIYAIBHOTO MOJIb30BAHMS;
- MUCbMEHHBIE 33/1aHUS BHITIOJTHSAIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;
- 9K3aMeH U 3au€T MPOBOJATCA B MUCbMEHHOH (hopMe Ha KOMIBIOTEPE; BO3MOXKHO MPOBEICHUE B
dbopme TecTUpOBaHUS.

e IS JIUL C HAPYIIEHUSIMH OTIOPHO-/IBUTATEILHOTO amapaTra:
- JeKIMH OQOPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEpA
CO CIIEUAIM3UPOBAHHBIM [TPOTrPAMMHBIM 00€CTIEUeHUEM;
- MUCbMEHHBIC 3a/IaHUs BBIMOIHAIOTCS HAa KOMITBIOTEPE CO CHELUATM3HUPOBAHHBIM MPOTPAMMHBIM
o0ecIreyeHneM;
- DK3aMEH M 3a4€T MPOBOJSATCS B YCTHOM (pOpME HIIU BBIMOJIHSAIOTCS B MUCBMEHHOH (hopMe Ha KOM-
nbBIOTEpE.
[Tpu HeOoOXOMMMOCTH MPEyCMaTPUBACTCS YBETUUYEHNE BPEMEHH Il IOATOTOBKH OTBETA.
[Tpouenypa mpoBeneHUss MPOMEXKYTOUHOM AaTrTecTallud JUIsi OOydalollMXCs YCTaHaBIIMBAETCS C
y4€TOM HMX HWHAWBUIYAJIbHBIX NCUXO(PU3MYEeCKHX ocobeHHocTed. IIpomexyrouHas arrecranus
MOJKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
[Ipu mnpoBeaeHHMH TPOLEAYpPHl OICHWBAHUS  PE3yIbTAaTOB OOY4YEeHHs IpeaycMaTphBaeTcs
UCIIOJIb30BAaHME TEXHUYECKUX CPEACTB, HEOOXOAUMBIX B CBA3M C HHIUBUIYaJIbHBIMU
0COOEHHOCTSAMHU O0YYaIOIIUXCS. DTH CPEACTBAa MOTYT OBITh IPEAOCTaBICHBl YHHBEPCUTETOM, WU
MOTYT HCIOJIb30BaThCsl COOCTBEHHBIE TEXHUUECKHE CPE/ICTBA.
[IpoBenenue mpouenypbl OLIEHUBAHHS PE3yIbTAaTOB OOYYEHHUsS OIMYCKAETCS C HCIOJIb30BaHHEM
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHHA.
ObecneunBaeTcs A0CTyN K MHYOPMAIIMOHHBIM U OnbIHorpaduueckum pecypcam B cetu MHTEpHET
JUISL KaXXA0ro oOyvaromnierocst B opmax, aJaiTUPOBAHHBIX K OTPAaHUYEHUSM HUX 370pPOBbS M BOC-
IpUATUS UHOOPMAIIH:
o JUTSL CTIETIBIX M CTTa00BUISIINX:
- B IeYaTHOU (popMe yBETMUYCHHBIM MIPUPTOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
- B popme ayauodaiina.
o JUI TIYXHUX M C1a00CIBIIIAIINX
- B Ie4aTHoH ¢opme;
- B popMe 3JIEKTPOHHOTO TIOKYMEHTA.
o JUIs1 00yYaroIuXCcs ¢ HAPYIICHUSIMHU OMOPHO-/IBUTaTEIbHOTO armapara:
- B Ie4aTHoH opme;
- B popMe 3JEKTPOHHOTO TIOKYMEHTA;
- B (hopme aynnodaiina.



VYueOHble ayIUTOPHH JJISl BCEX BUIOB KOHTAaKTHOW M CAMOCTOSITENILHOW paboThl, HayyHas 6uOimo-
TEKa W WHBIC TTOMEIICHUS Ui OOYYEHUS! OCHAIICHBI CIIEIUATLHBIM 000pyIOBaHUEM U y4EOHBIMU
MeCTaMH C TEXHUYECKUMHU CPEACTBAMHU 00YUEHUS:
o JUTSL CJICTIBIX M CITA0O0BUISIINX
- DIIEKTPOHHO-ONTHYECKOE YCTPOMCTBO nocTyna K uHbopMmanuu ans aun ¢ OB3 mpenHazHaueHo
JUTSL YTEHUS] K TPOCMOTPa N300paKEHHH JIFOIbMH € 0CTa0ICHHBIM 3PCHHUEM.
- CIIeUUAIM3UPOBAHHBIA TPOTPAMMHO-TEXHUYECKHI KOMIUIEKC JUIsl CIaboBUAsIIUX. (ayauropus 1-
203)
o JUIS TIYXHUX M C1a00CIBIIIAIINX:
- QBTOMATH3UPOBAHHBIM Pa0OYMM MECTOM IS JIIOJCH ¢ HapyIIeHUEeM CllyXa U clabociblia-
IHX;
- aKyCTUYECKHH YCUIIUTEIb U KOJIOHKH;
- HHIWBHTyaJIbHBIC CUCTEMbI YCHIICHHS 3BYKa
«ELEGANT-R» npuemnuk 1-croponHeit csizu B nuamnazone 863-865 MI'1g
«ELEGANT-T» nepenarunk
«Easy speak» - MHIYKIMOHHAs TETs B IUIACTUKOBOM OIUIETKE JJs1 OECIPOBOAHOTO IMOJ-
KITIOYCHUS YCTPOMCTBA K CITyXOBOMY ammapary cl1abOCIIbIIIAIIero
Muxkpodon nernuunsiii (863-865 MI'n), Hengda
Muxkpodon ¢ oronoBbeMm (863-865 MI'1r)
- TPYIIIOBBIE CUCTEMBI YCUJICHUS 3BYKa
-ITopraTtuBHas ycTaHOBKa O€CIPOBOAHOM mepenayr HHGOPMAIIHH .
o JUIsE 00y4aroIuXCcs ¢ HAPYIICHUSIMU OMOPHO-/IBUTaTeIbHOTO armapara:
- IePEeIBMKHBIMU, PETYIUPYEMBbIMU 3proHoMuueckumu napramu CU-1;
- KOMIIBIOTEPHOW TEXHUKOW CO CHEIHaIbHBIM IPOTPAMMHBIM 00€CIICUCHUEM.



Mpunoxenne 1

®OH/I OHEHOYHBIX CPE/ICTB

1O JUCHUIIJIIMHE

dusnyeckne 0CHOBBI 3JIEKTPOHUKH

HACHOPT ®OHAA OHEHOYHBIX CPEACTB

Hanpasnenue noarorosku 09.03.03 INpukiannas nadbopMaTruka

[Mpoduns [IporpamMmMHO-TEXHUYECKHE CPECTBA HHPOPMATH3AIIUU

I[I/ICHI/IHJ'II/IHaI PU3NYECKUE OCHOBBI DJIEKTPOHUKH

dopMa MpOMEKYTOUHOM aTTeCTAIH: 3a4ET
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INEPEYEHHb ®OPMHUPYEMbBIX KOMIIETEHIIVUHI U DTAIIBI UX ®OP-
MUPOBAHUSA
Komnemenyuu, 3axkpennennsie 3a oucyunaunou OINOII BO
Nzyuenne puctummabl «DU3ndeckre 0OCHOBBI JICKTPOHUKIY HAIPABICHO Ha
(OpMUPOBAHNY CIIETYIOIINX KOMIIETCHIIUN:

o0menpodeccnoHaabHbiX koMnerenuuii (OIIK)

Komnerenuus MHaankaTopsl 1OCTHKEHUS Pe3ynbraTer 00yueHus
(Ko ¥ HAMMEHOBaHKE) | KOMIICTCHIWH (KOJ ¥ HauMe-
HOBaHMHE)

OIIK-1 Cnocoben mpu- | OIIK-1.1  JlemoHcTpupyeT | 3HATB: YCTPOMCTBO deMeHTHOU 0aszel POA ¢
MEHSTh €CTCCTBEHHOHA- | 3HAHUS O COBPEMEHHBIX €cTe- | (PM3NYECKOM TOUKHU 3peHHUS

YYHBIC W OOINCHHKCHEP- | CTBCHHOHAYYHBIX KOHIICTIIH- | YMeTh: BBINONHATE pacueThl, HEOOXOIUMBIC
HBIC 3HAHWS, METOJBI | X, OOIICHHXCHEPHBIX MOJ- | JUIs pa3pabOTKH MPOCTHIX Y3JIOB U OJIOKOB CH-
MaTeMaTHYecKOro aHa- | X0Jax, MeToJlaXx MareMaTuyie- | CTeM aBTOMATH3allH B CBOEH MpeaMeTHOH 00-
W33 U MOJCITMPOBAHMS, | CKOTO aHAIM3a M MOJICIUPO- | JIACTH.

TEOPETUYECCKOTO M IKC- | BAHUSA Bnanern: MeTonaMu BbIOOpa ONMTHMATBHBIX
HePUMEHTAIILHOTO  HC- TEXHUYECKUX PEIICHUN Ui CHCTEM aBTOMATH-
clemoBaHMsS B Ipodec- 3alMKd B CBOCH MPOGECCHOHANIBHON IesITeIbHO-
CHOHAJILHON JIeATENIbHO- CTH.

CTH

Ilpoyecc popmuposanua komnemenyuii no oucuyuniune « PDuzuyeckue 0CHOBb

9/1IeKMPOHUKU)
3 V. H
Ne paznena HaumenoBanue pasnena 1 1 1
1 CTpoeHue TBEpABIX Tell + + +
2 [IpoBoiHUKH + + +
3 [loynpoBOAHUKHN + + +

Cokpamenue: 3. - 3Hanue; Y. - ymenue; H. - HaBbIKH.

Cmpykmypa Komnemeuuuﬁ no Oucuunﬂuue «@u3uueckue 0CHOBbL IJIEKMPOHUKU)

OIIK-1 CriocobeH MpUMEHSTh €CTeCTBCHHOHAYYHBIE M OOIICHH)KCHEPHBIC 3HAHUS, METOIBI MATEMATHIECKO-
ro aHajW3a ¥ MOJCITUPOBAHUS, TCOPETHICSCKOTO U IKCIICPUMEHTAIHLHOTO MCCIICOBAaHUS B MPO(ECCHOHATD-
HOW JIeATEITLHOCTH

OIIK-1.1 JleMOHCTpHpYET 3HAHUS O COBPEMEHHBIX €CTCCTBCHHOHAYYHBIX KOHIIEIITUAX, OOIICHHKEHEPHBIX
MOJIX0JIaX, METO/IaX MaTEMAaTHYECKOTO aHAIM3a U MOJICITHPOBAHHUS

3uath (3.1) Yumets (Y.1) Bnagers (H.1)

Brinonuste pacye-

Jlabopartop- | Merogamu BbIGOpa
TBI, HEOOXOIHMBIE

YcTpoicTBO HbIE Pa0OTHI [ ONTHMANBHBIX TeX-
. TUTS pa3paboTku .
3JIIEMEHTHOM Jlexm U CcaMoCTos- | muueckux perenuii | JJabGoparopHsie
MPOCTBIX Y3JI0B U
6azer  POA ¢ | pazmenoB 5 TeJIbHAs pa- | ATl CHUCTeM aBTO- | pabOTHI pasje-
. JIOKOB CHCTEM aB- .
¢$uznueckoit Ne 1-3 6ota CTy- | MaTu3anuu B cBoei | jioB Ne 1-3

TOMaTHU3aluu B

TOYKH 3PCHUS . .
CBOCH TMpeaMeTHOU

JICHTOB pa3- pohecCHOHAIbHOMN

o 1-3 | mearensHOCTH.
o0acTu. nenos Ne 1-3

11




IMOKA3ATEJIW, KPUTEPUH OIIEHKY KOMITIETEHIIUI U TUIIOBBIE

KOHTPOJIBHBIE 3ATAHUA

Ouyenounvle cpeocmea 01 nPOBEOEHUS NPOMENHCYIMOUHOU ammecmayuu no Ouc-

uunjiune «@u3uueckue 0CHOBbL IIEKMPOHUKU»

KapTa OLOCHOYHBIX CPCACTB HpOMC)KYTO‘IHOﬁ arTeCcTal AUCHUIIINHEIL, ITIPOBOIHU-

Mo# B popMe 3aueTa

Kontpo-
. F; Onenounoe
Ne |Pasnen nqucuu- | KoHTponupyemble TUIaKTUYECKUE eIUHUIIBI (TEMBI, BO- Mi i]e CPEACTBO
0/ [JIMHBL TIPOCHI) (Ne BoTIpO-
KOoMIIe-
ca)
TEHIIUU
1 |Ctpoenue OcHoBBI Teopuu TBEpaOro tena. CTpoeHne TBEPIbIX Tell.
TBepabIX Tel  PKHIKO KpUCTaJbHBIE MPUOOPHI JUISI OTOOpasKeHHsI WH-
dbopmaruu. duszndeckue dOPEKTH B TBEPABIX TUIIICK- OITK-1.1 Bomnpoc na

Tpukax. [lonsgpuzanus, 31€KTpONPOBOJUMOCTD, JTUIJIEK- 3auete 1-6
TPUUYECKUE MOTEPH, MPOHULAEMOCTb. CerHeTonudIIeK-
TpuKU. [16€303JIEKTPUKH.

2 [[IpoBomuuku |[duszudeckue 3P dekTsl B mpoBogHuKax. Kinaccudukarus

npoBoIHUKOB. [lonmykpucramyeckiue U aMoppHbIe Me-
Tajubl U criaBbl. OCOOCHHOCTH METANIOB B TOHKOILIE-
HOYHOM COCTOSIHUU. CBEpXIPOBOSAIINE IPOBOJHUKH.
Crarnueckuit  3ddexkr xozedcona. I[lpumenenue OIK-1.1 Bomnpoc na
cBepxnpoBoauMocTu. Pusndeckne 3PQPeKTsl B MarHuT- " [3auere 7-12
HbIX MaTrepuainax. Mar"uTtHas CTPyKTypa IOMEHOB B
kpucraiax. I[Iponecc HamarHuuyuBaHus. MarHuTHbIN
rUCTepe3nuc, MarHuTHas aHuzoTpornus. CBoilcTBa Mar-
HUTHBIX MatepuasioB B CBY nossx

3 [[lonynpoBon- |duszndeckre OCHOBBI MPOILIECCOB B MOJYINPOBOIHUKOBBIX
HUKU Marepuanax. 30HHas MOJIEIb MOJYIPOBOJHUKOB. Bbi- Bonpoc Ha

poxaeHHbie U HeBbIpoxkaeHHbIE [II1. YpoBens ®@epmu Bl OIIK-1.1 | 3auere 13-
[1I1. 3aBucumocTh ypoBHs DepMH OT TeMIepaTyphl, 48
CTENEeHH KOHIEHTPALUU TPUMECH

Hepeueub 60NPOCO6 K 3auemy no Oucuunnuue «@u3uueckue 0CHOBbL IJIEKMPOHU-

PN

Ku))
Kakwne ¢pusnueckue sBIeHUS HCIOAB3YIOTCS B JaTYMKax Xo0JUia, TAe OHU IPUMEHSIOTCS?
OnexTpoHsl B aroMe. OCHOBBI 30HHOW TEOPUM TBEPAOIO Tejla. DHEPreTHYEeCKUe JuarpaMmbl pas-
JIMYHBIX BEILECTB.
l'umoresa M.ITnanka. Iloctynatel H. Bopa. [Tpunnun Heonpeaenennoctu B.I'eiizentepra. ['unotesa
ne bpoina. punnun 3anpera [laynu.
CBoiicTBa dJIEeKTpOHA.
Pabota BbIX0Ja 3MEKTPOHOB.
Bunel 21eKTpOHHON 3MUCCHH.
Uro Takoe pa3peleHHbIE U 3alpeLeHHbIE SHEPIeTUIECKHUE 30HbI?
Yto Takoe IMUPHUHA 3apPeICHHOW 30HbI?
KakoBsl npaBuia Hanbosee neinecooopazHoro MOCTPOSHUS FJHEPIETUIECKUX JrUarpamMm?
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10.

11.
12.

13.
14.

15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.

UeM oTimdaercs HAKJIOH (YriIoBod KO3 (HUIIMEHT) SHEPTeTHUCSCKUX YPOBHEH M 30H Ha dHEPreTHUE-
CKOH rarpamMme IMoJIyIpOBOTHUKA?

Yro taxkoe ypoeHb Pepmu?

B kakux ciydasx v moyemy Hajo MOJb30BaThCS Pa3IMYHBIMU CTATUCTHUKAMU PACIPEACICHHS JJICK-
TPOHOB IT0 DHEPTHUAM?

Yro Takoe COOCTBEHHBIN MOTYIPOBOAHUK?

Yemy paBHO NpPOU3BECHUE KOHLUEHTPALUHU 3JIEKTPOHOB U JILIPOK B HEBBIPOXKJIEHHOM MOJYIIPO-
BOJIHUKE IPH TEPMOJUHAMHYECKOM PaBHOBECUH?

Yro takoe auddy3us u aperid Hocureneit 3apsaa?

Yro Takoe moJABMKHOCTh HOCUTENEH 3apsiaa?

Yro takoe Audy3roHHas ATUHHA U JJIMHHA CBOOOIHOTO Mpobera HocuTes 3apsaa?

Kak o0bsicHUTH TemImepaTypHylO 3aBUCHMOCTb KOHIIEHTpAllMM HOCHUTEJNEH 3apsaa B MOIYIpPO-
BOJIHUKE?

Kakumu ¢pusnuyeckumu gaktopamu 0ObSICHAETCS TeMmIepaTypHasl 3aBUCUMOCTh MOJIBUKHOCTHU
HocuTeNnen 3apsaa?

Kaxk u nouemy usmeHsieTcs paccestHue HOCUTENeH 3apsaa B CUIIbHBIX SJIEKTPUYECKUX MOJIAX?
Yro Takoe mpsIMbIE M HETMPsIMbIE TIEPEX0/Ibl HOCUTENEH 3apsia MEXAY pa3pelIeHHbIMU 30HaMU
MOJIYITPOBOTHUKA?

Yro Takoe MOKa3aTesb MOTJIONIEHHUS CBETA MOIYIPOBOJHUKOM?

Yro takoe ¢hoTope3ucTuBHbBIN 3P PeKT?

Kakne pa3sHOBHAHOCTH IMOBEPXHOCTHBIX CJIOEB MOTYT BO3HHUKATh Ha MOJYHNPOBOJHHUKE IPH
HAJIMYMHU Pa3ITMYHBIX TOBEPXHOCTHBIX COCTOSHUI?

Yrto Takoe CKOPOCTh MOBEPXHOCTHON PEKOMOWHAITUH?

Yro Takoe yJaenpHOe COPOTUBIICHHE CIIOSI M KaKOBa Pa3MEPHOCTH 3TOTO mapameTrpa’?

UTto Takoe AIEeKTPOHHO-IBIPOYHBIN Mepexo?

Kak u mouemy m3MeHseTCsl BRICOTa NOTEHIMAIBHOTO Oaphepa p-n Mepexoja ¢ U3MEHEHHE TeM-
nepaTypbl U KOHIIEHTPAIMH puMeceii?

Yro Takoe MHXKEKIUS U HKCTPAKIMS HEOCHOBHBIX HOCUTENeH 3apsia?

OT 4ero 3aBUCUT U YeM OIPEEIIAeTCS] KOHIICHTPALUsI HEOCHOBHBIX HOCHUTENICH 3apsiia Ha rpa-
HUIIaX p- n nepexona’?

Kak M0xHO 3anucarh yciaoBHE 3JIEKTPUUECKON HEHTPaIbHOCTH P-11 epexojia U KakoB (pusnye-
CKHUI CMBICTI 3TOTO YCIIOBUS?

Kak pacnpenensiercss HanpsHYKEHHOCTh IEKTPUYECKOTO MOl M MOTEHIIMAN B PE3KOM U TUIABHOM
p- n nepexoaax?

Yro Takoe GaprepHas EeMKOCTb p- n mepexoza?

Kak ompenenuts KOHTaKTHYIO pa3HOCTh MOTEHIIMAJIOB HA P- N MEPEXOE C MOMOIIBI0 IKCIEPU-
MEHTAJIbHBIX BOJIbT-(hapaJHbIX XapaKTePUCTHK 3TOTO nepexona?

[ToueMy sneKkTpuUYecKuil mepexo]l MEKIY ABYMS OAMHAKOBBIMHU IOJYNPOBOJHUKAMU C OJHUM
TUIIOM 3JIEKTPONIPOBOJUMOCTH, HO C Pa3HOM KOHIEHTpALMN MPUMECEH, SIBIIIETCS OMUYECKUM U
HEMH)KEKTHPYIOIIUM HEOCHOBHBIE HOCUTENHN 3apsia B BHICOKOOMHYIO 00acTh?

[Ipn Kakux yCIOBHUSX 3JEKTPUUYECKUN MEPEXO0J]l MEXKAY METAIJIOM M MOJIYIPOBOAHUKOM OyneT
OMMYECKUM?

[To xakuM mpuuuHaM B 0a3ze 11M0Ja BO3HUKACT IEKTPUIECKOE I0JIE TPH BHICOKOM YPOBHE WH-
KEKLIUU?

DJIEeKTPONIPOBOTHOCTH MOYTIPOBOIHUKOB. BHYTpEHHSS CTPYKTYypa MOIyIPOBOAHUKOB.
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39. CobcTBeHHAs: MPOBOJUMOCTD MOJTYNPOBOAHUKOB. ['paduku pacnenenenus Oepmu-upaka ans

OecIpUMEeCHOT0 MOJTyTIPOBOIHUKA TPH Pa3IMYHBIX TEMIIEPATypax.

40. [IpumecHast TPOBOUMOCTH MOTYIPOBOTHUKOB.

41. OcHOBHEBIE

U HEOCHOBHbIE HocuTenH. IloHsTus: reucpanus, peKOM6I/IHaI_[I/I$I, BpEM KU3HH,

muddy3noHHAS IJTMHA.

42. DneKTpOHHO-JBIPOYHBIA TMepexo]l (CHMMETPUYHBIA, HECUMMETPUYHBIN, TUIABHBIN, CTyIEHYa-

TBHIN).

43. dusnueckre NpoUECcChl B AIEKTPOHHO-IBIPOYHOM IEPEXO0JE, HAXOAALIETOCS B PABHOBECHOM

COCTOSHUMH.

44. Bunsl npo0ost p-n-riepexoqa. BonbramiepHble XapaKTEpPUCTHKH MIPH IIPOOOE p-n-nepexo/ia.

45. EMKOCTHBIE CBOMCTBA p-n-iepexoa. Bonbrdapamnas xapakTepucTuka p-n-epexoma.

46. TynnenbHbIH 2P DEKT.

47. I'eTeponiepexo/bl.

48. CtpykTypa

MCTAJI-AUBJICKTPUK-IIOJIYIIPOBOAHHK.

Kpumepuu oyenku komnemenyuii

[IpomexxyTouHast arrectanysi CTYJEHTOB HO JUCHUILUIMHE «DHU3NYECKHe oc-
HOBBI JIEKTPOHUKW» MPOBOIAUTCS B COOTBETCTBUM C YCTaBOM YHuBepcutera, [lo-
JO)KEHUEM O TEKYyIIEM KOHTPOJIE YCHEBAEMOCTH M IPOMEXYTOUYHOW ATTECTALUU

CTYJEHTOB IO
«Duznueckue

nporpammam BO. IlpomexxyTouHasi arrectauus IO AMCLMILIAHE
OCHOBBI 3JIEKTPOHHUKH» MPOBOAUTCS B COOTBETCTBUU C PabOYUM

y4eOHbIM T1aHOM B ¢dopme 3ayeTta. CTYIIEHTHI JOMYCKAETCS K 3a4eTy MO JUCLHU-
IUIMHE B CJIy4ae BBINOJIHEHUS UM Y4€OHOro IUIaHa IO AUCLMIUIMHE: BBITOJIHEHHUS

BCEX 3aJIaHUM,

IPEe1yCMOTPEHHBIX padouel mporpaMMon TUCUUILITUHBI.

3HCZHM}Z, VYMEHUA, HABbLIKU cmydenma Ha 3ademe oyeHuearomcs oyeHKkamu. «3a-

UYMeHOo», «(He3a4YmeHOo).

PesyabpTat 3auera

CTyaeHT 3HaeT: (usuyeckue sBICHUS M dPGEKTH, ONPEAEISIONNe TPUHIUI JIeH-

CTBHSI OCHOBHBIX ITOJTYIIPOBOJHUKOBBIX, JIEKTPOBAKYYMHBIX U ONTORJIEKTPOHHBIX MPH-
0OpOB; 30HHBIE AMArPaMMbI COOCTBEHHBIX M TIPUMECHBIX MOIYIPOBOJIHUKOB, P-N- Iepe-
X0J1a, KOHTaKTa METaJlI- MOJYIPOBOIHUK U MPOCTEUIIIETO reTeponepexona; Gu3nIecKue
MPOIIECCHI, MPOUCXOAIINE Ha TPaHWIE pa3lieia Pa3IndHbIX CPel; MaTeMaTHYECKYIO
MOJEIb UICaTU3UPOBAHHOIO p-n- Mepexoaa U BiausHue Ha BAX mupuns! 3anpeiménHoi
30HBI (MaTepHaia), TeMIepaTypsl U KOHIICHTPAIMH puMecei; PU3MYECKHid CMBICT OC-
HOBHBIX ITaPAMETPOB W OCHOBHBIE XaPaKTEPUCTHKH DIEKTPUIECKUX KOHTAKTOB Pasiy-
HOTO BHJIa B TIOJYITPOBOAHUKOBOM 3JICKTPOHUKE; (PU3NIESCKHE MTPOIECCH B CTPYKTYPAX C
B3aMMOICHCTBYIOIIMMHA p-N- TEPEXOJaMH W B CTPYKTYpax MeTaJUl-IUdJIEKTPHK-
[MOJTYIIPOBOTHYK; B3aUMOCBS3b MEXIY (PU3NYECKOHN pean3anueil moynpoBOHUKOBBIX|
CTPYKTYP U UX MOJIENSIMH, SICKTPUICCKIUMH XapaKTCPUCTHKAMH U TTapaMeTpaMu; BITUS-
HUEe TeMIIepaTypbl Ha (PM3WYECKUE MPOLIECCH B CTPYKTYPaxX M UX XapaKTEPUCTHKU

CTYIEHT YMeEeT: HaXxOAUTh 3HAYECHHs 3JIEKTPOPHU3UUIECCKUX MMapaMeTPOB MOIYIPOBOI-

HUKOBBIX MaTepHajioB (KpeMHHS, T€PMaHuUs, apCeHUIA TalTusl) B yUeOHOM U CIpaBOY-
HOW JUTEepaType A OLEHKH UX BIMSHUS Ha IapaMeTphbl CTPYKTYp; U300paxaTh CTPYK-
TYpBl C Pa3JIMYHBIMU KOHTaKTHBIMH I€peXoJaMu; OObACHATh MPUHIMII ACHCTBUSA U CO-
CTaBJIATH DJEKTPUUECKHE M MaTEMaTUYECKHE MOJIENH PACCMATPHUBAEMBIX CTPYKTYp;

OOBSICHATH CBSA3b (PU3MUECKUX MAapaMETPOB CO CTATHUECKUMHU XapaKTEPUCTHKAMH U T1a-
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paMeTpaMu U3y4YaeMBIX CTPYKTYP; SKCICPUMEHTAILHO ONPENCsATh CTATUYECKUE XapaK-
TEPUCTUKH U TIApaMETPHI Pa3NUIHBIX CTPYKTYP.

CTV}IeHT BJIAJ1€€T. HaBbIKAMU I/I306pa)KeHI/I}I MOJIYIPOBOAHUKOBBIX CTPYKTYpP C HUC-

[0JIb30BAHUEM 30HHBIX SHEPTreTUUYCCKUX AUarpaMM; HaBBIKAMU COCTABJICHHUS SKBUBA-
JICHTHBIX CXEM W3YyYaeMbIX CTPYKTYD; HAaBBIKAMHU PA0OTHI C TUIIOBBIMU CPEJCTBAMHU U3-|
MEpEeHHH C IeNbI0 M3MEPEHHs] OCHOBHBIX MapaMeTPOB M CTATHYECKHX XapaKTEPUCTHK
M3y4aeMbIX CTPYKTYp; HaBBIKAMH COCTABIICHUS ¥ O()OPMIICHHUS OTYETOB IO pe3yJIbTaTaMm|
PKCIIEPUMEHTAIBHBIX JIA0OPATOPHBIX UCCIEOBAHNN N3y4aeMbIX CTPYKTYP

«3aUTEHOY
HOPOTOBEIN YPO-
BE€Hb

OOyuaromuiicst moKa3aj 3HaHUE OCHOBHBIX MOJIOKEHUN YIeOHON AUCIUIUIHHBL,
YMEHHeE MOJIYYUTh C TOMOIIbIO IPENoAaBaTess IPaBUIbHOE PellleHne KOHKPET-
HOM ITPaKTUYECKOM 3a/1a4 U3 YKCIIa MPEAyCMOTPEHHBIX paboueii mporpaMmmoi,
3HAKOMCTBO C PEKOMEHIOBAaHHOW CIPABOYHOM JINTEPATYPOil

KHE3AYTCHO», YPO-

BEHb He chopMu-
poBaH

[Tpu oTBeTe 00YYaOLIETrOCs BBISIBIIIMCH CYILIECTBEHHbIE TPOOEIBbI B 3HAHHUAX OC-
HOBHBIX NOJIOXKEHUN y4eOHOW JUCHIUIUIMHBI, HEYMEHHE C TOMOIIIBIO MTPETo/1aBa-
TeJIs MOJIYYUTh IIPABUIIBHOE PELICHUE KOHKPETHOM MPAKTUYECKOM 3a1a4u U3
qrcIa MPeIyCMOTPEHHBIX pabodel mporpaMMoil yueOHOH TUCIUITITMHBI
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TECTOBBIE 3AJTAHUSI JJISI TIPOMEXXYTOUYHOM ATTECTAIIMA U
TEKYIIET'O KOHTPOJISI 3HAHUM CTYJIEHTOB

KoMmnerennus OIK-1

1 DAeKTpOonpOBOAHOCTh COOCTBEHHOTO MOJIYIIPOBOJAHUKA C POCTOM TEMIIEPATYPhI
a. YMEHBIIAETCS M0 CTEIICHHOMY 3aKOHY
b. yMeHbIIaeTCs MO HKCIOHEHIIMATILHOMY 3aKOHY
C. pacTeT MO IKCNOHEHIINAJILHOMY 3aKOHY
d. He u3meHsercs

2 DeKTPONPOBOIHOCTh COOCTBEHHOTO MOJTYIIPOBOJIHUKA ONPEIEIISCTCS:
a. 3JEKTPOHAMHU
b. neipkamu
C. 2JeKTPOHAMM H JABIPKAMHU COBMECTHO

3 Kpemnuit 6yaeT uMeTh ABIPOYHYIO TPOBOUMOCTD, €CJIH OH JIETHPOBaH
a. JJ1eMEHTOM TpeTheil rpynnbl
b. 3JIeMEHTOM YETBEPTOM IPYIIIIbI
C. DJIEMEHTOM IISITOU IPYIIIBI

4 JIwxymeit cuinoi nuddy3noHHOTO JBMKEHUS HOCUTENEH 3apsiia B MOJYIPOBOIHUKAX SBIISETCS
a. TPaJMEHT TEMIIEpaTypsl
b. rpaameHT KOHUEHTPALUH
C. TpajMEeHT NOTEHIHaNa

5 DAEKTPOHHO-IBIPOYHBIM MEPEXOOM HA3BIBAETCA MEPEXO] MEKY:
a. JBYMs MOJYNPOBOJAHUKAMHU OJMHAKOBOW XUMHUYECKOW MNPUPOABI U OJMHAKOBOI'O THIIA
AJIEKTPONPOBOAHOCTH, HO C Pa3IMYHBIMU YPOBHSIMH JICTUPOBAHUS KOHTAKTUPYIOIIHUX 00-
JmacTen
b. AByMsi mMOJIynmpoOBOAHMKAMM OJMHAKOBOH XMMHYECKOW NMPHUPOIbI, HO ¢ PA3JIHYHBIMU
THUNIAMH NPOBOJAMMOCTH KOHTAKTHUPYIOIIUX 00JiacTei
C. MEXIY METAJJIOM U MOJYIPOBOJIHUKOM

6 HpI/I MMpAMOM BKIIFOYCHUUA NOJIYIIPOBOAHHUKOBOTO JHMOJA 3aBUCUMOCTD TOKA OT HAIIPSKCHUA OIIUCBIBACTCA

a. MnpaMoi

b. runep6ooit

€. JKCIOHEHTOM

d. TOK HE 3aBUCHUT OT HANPSHKCHUS

7 I'eTeporniepexo/1 MpeACTaBIsgeT COO0H KOHTAKT JABYX MOJIYIMPOBOIHUKOB
a. C pa3HbIMU THIAMU IPOBOAUMOCTH
b. ¢ pa3nu4YHOI 3IEKTPONPOBOAHOCTHIO U OJHUM THIIOM NPOBOAUMOCTH
C. C pa3jJM4YHOM IIMPHUHON 3anpelieHHO 30HbI

8 TyHHENBHBINA U0 MPEACTABISET COO0H DIIEKTPUUECKHUI Tepexo/1, 00pa30BaHHBINA
a. JBYMs CJIa00JIETHPOBAHHBIMU MOTYITPOBOIHUKAMHU
b. IBYM$l CMIbHOJIETHPOBAHHBIMY NMOJIYNPOBOAHUKAMH
C. MCTAJUIOM U NOJTYOPOBOJHUKOM
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9 IlpuHnun 1EeHCTBHS KaKOTO U3 MEPEUUCICHHBIX MPUOOPOB OCHOBAH Ha JBWXCHUM HOCHUTEJIEH 3a-
psiia TOIBKO OJTHOTO 3HAKa
a. OHUMOJSIPHOTO TPAH3UCTOPA
. T0JIEBOT0 TPAH3HCTOPA
HOJYIIPOBOTHUKOBOTO IMO0/1A
CTaOWIMTPOHA

ao T

10 Crenenn HUHTCTpallii MUKPOCXEM ITO YHUCJIO 3JICMCHTOB

a. Ha eJUHUIIC IJIOIIaanl
b. B exnHune oopema
€. HA KpUCTaJLIe

11 Hanboiree pacipocTpaHEHHBIMU HHTETPATbHBIMA MUKPOCXEMaMH SIBJISTIOTCS

a. TUICHOYHBIE
b. mosynpoBogHUKOBBIE
C. TUOpUTHBIC

12 K aKTUBHEIM 3JIEMEHTaM MHKPOCXEM OTHOCSTCSI

a. PpEe3UCTOpPbI
b. Tpan3ucropsl
C. KOHJEHCATOPbI

13 [Ipu ABM>KCHUM JIEKTPOHA B MATHUTHOM IIOJIE:

a. TPaeKTOpPHs ABUKEHUS HE U3MEHSIETCS
b. TpaexkTopus IBM:KEeHUS] U3MEHSETCS
C. DHEpPrus 3JIEKTPOHA HE U3MEHAETCS

14 ®OTO37EKTPOHHASI SMUCCHS - 3TO UCITyCKaHHE AIIEKTPOHOB MOJ IEHCTBHEM

a. HarpeBaHusd
b. BJIEKTPUYECKOTO OIS
C. IEKTPOMATHUTHOIO U3JTyYeHHUSs

15 B oqHOpOIHOM MarHUTHOM IT0JIE TPACKTOPHUEH DIICKTPOHA SBIISCTCS

a. cnuMpalib
b. mapabona
c. rumepbona

16 [IpepsIBUCTHII XapaKTep MPUCYIIT pa3psTy
a. IyroBOMy

b. uckpoBomy
C. TIEIOUIEMY
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17 Tloxnepxanue caMOCTOSTELHOTO TICIONIETO Pa3psijia IOCTOSHHOTO TOKa 00eCTIeYHBaeTC S

a. TEPMOAJIEKTPOHHOM 3MUCCHUEN
b. BTOPUYHOH 3JIEKTPOH-HOHHOM IMHUCCHEN
C. (hOTOAIEKTPOHHOM IMHCCHUEH

18 33KOHOMepHOCTI/I PAa3BUTHUA KAaKOT'O pa3pdaaa MO3BOJIACT OIIMCATh MOHATUC CTPUMMEPA

a. JyroBOTO
b. Tieromero
C. HMCKpPOBOIO

19 PTYTI: B JIIOMUHCCHCHTHBIX JIaMITIaX HUCIIOJIb3YCTCA:

a. 14 00JieryeHus1 3a;KMraHus pa3psiia
b. A co3maHusi HHBEPCHOW 3aCETICHHOCTH B aTOMax HEOHa
C. Kak UCTOYHUK YD u3nydeHus

20 CnoHTaHHOE UCITycKaHue (GOTOHA BEIIECTBOM

a. TpeOyeT BHEIIHEro BO3JCHCTBHS MATHUTHBIM MOJIEM
b. TpeOyeT BHENIHETO BO3ICHUCTBUS ANEKTPUUECKUM TTOJIEM
C. He 3aBHCHUT OT BHEIIHUX BO3AelicTBUIA

21 HanbonpmumM (HAMMEHBIINM) YACIBHBIM CONPOTUBICHUEM (YIENBbHON MPOBOIUMOCTBIO, IIUPUHON 3a-
MIPEIICHHON 30HbI) 00J1aat0T

a. JMIJIEeKTPUKH;
b. MOIYNPOBOJHUKY;
C. TPOBOJHUKH.

22 [omxynpoBOIHUK, B KOTOPOM KOHIIEHTPAIFSI TBIPOK (DJIEKTPOHORB) MPEBHIIIAECT KOHIICHTPAITUIO JJICKTPO-

HOB HOPOBOAMMOCTH (,I[I:IpOK), OTHOCHUTCH K IOJYIIPOBOJHHUKAM

a. 1-TuUIIa;
b. n-tuma;
c. p-THmAa.

18



