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1 Hean u 3axa4m u3y4yeHus TUCHUTLTUHBI (MOIYJIs).

1.1 llea» ocBOeHUs AUCIUILIUHBI.
VYuebnas qucuuruimHa « OU3HMKa MOIyIPOBOAHUKOBY CTABUT CBOEH IIENBI0 U3yUueHHE (hu3nde-
cKuX 3¢ (eKTOB U NPOLIECCOB B NOIYNPOBOJIHUKAX U MOTYIPOBOJHUKOBBIX IPUOOpPAX.
1.2 3agaum JUCHUILIAHEBIL.
- M3y4YCHHME OCHOBHBIX NOHATHH, 3PEKTOB, 3aKOHOB M MOieNel (PU3UKU TOTYIIPOBOIHU-
KOB M COOTBETCTBYIOIIMX UM MaTeMaTU4ecKuX GopmyI;
- NU3y4YeHUe PUHLUIIOB pabOThI OIYIIPOBOAHUKOBBIX IPUOOPOB;
- M3y4YEHHUE METOJO0B SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS XapaKTEPUCTHK MOIYTIPOBOI-
HUKOB U IOJIYIPOBOJIHUKOBBIX TPUOOPOB.
1.3 MecTto aucuMinHbI (MOAYJI51) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl.
JucuumuinHa «®Pu3rka noxynpoBOJHUKOB» OTHOCUTCS K 00s3aTeNIbHBIM JAUCHUILINHAM Ba-
puaruBHOM yactu brioka | yaebHoro miuana. s ycremHoro u3y4eHus AUCIUILTHHBI HEOOXOTUMBI
3HaHUs OO0IIero Kypca (pU3MKHM, MaTeMaTU4YeCKOro aHaiu3a U JUudQepeHINaIbHbIX YPAaBHEHUI.
OcBoeHMe TUCHUIUIMHBI HEOOXOAUMO Ui U3y4YeHHs AucUUIUIMH «IloynpoBoiHUKOBas 31€KTpO-
HUKa» U «CXEMOTEXHUKAY.
1.4 [lepeyensb MIaHMPYeMBbIX pe3yJIbTATOB 00y4YeHHMs MO AUCHMILIMHE (MOIYJI0),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pPa30BaTEJILHOM IPOrPAMMBI.
W3ydenune qaHHOM yueOHOM AUCIMIUIMHBI HAMIPaBJIEHO Ha (YOPMUPOBAHHE Y O0YUArOIIUXCS
npodeccuonanbabx KomnereHui (I1K-3, T11K-4):

Pe3ynpraThl 00ydeHHs 11O TUCIUIIINHE
Kon n HanmeHOBaHNE HHANKATOPA* TOCTHXECHUS
KOMIIeTeHHI1 (3Haem, ymeem, eradeem (HABBIKU U/UTU ONbIM OesMeNbHO-
cmu))
IIK-3. CnocofeH K 3KCIIyaTAlIMU U TEXHUYECKOMY 00CIYKUBAHUIO CJI0KHBIX (YHKIMOHATBHBIX y3J10B Pagno-
3J1eKTPOHMKH
MIIK-3.1. OcyuiecTBIseT TeCTHPOBAaHUE PabOTHl | 3HAET CMOCOOBI U peraaMeHThl TECTHPOBAHHA (QyHKIHO-
CIIOXHBIX (PYHKIHOHAIBHBIX Y3JI0B pajnodiek- | HAJIBHBIX Y3IIOB.
TPOHHOIT aNmaparypsl YMeeT MpUMEHATh METOJIUKH U CIIOCOOBI TECTUPOBAHMUS CIIOXK-
HBIX y3JIOB PaAMOICKTPOHHOH anmaparypbl
Brnaneer HaBBIKaMM TECTHPOBAHMS CIIOXKHBIX (DyHKIIMOHAIb-
HBIX y3JIOB PaAMOIICKTPOHHOH anmaparypbl
HUIIK-3.2. OcyuecTBiseT AMarHoOCTUKY TEXHUYE- 3HaeT METObI U CTIOCOOB! TMarHOCTUKH y3JI0B PaJHO3JIEK-
CKOTO COCTOSIHUSI CIIOKHBIX (DYHKIIMOHAIBHBIX Y3- TPOHHBIX Y3JI0B
JIOB PaIMOIEKTPOHHOH anmapaTypsl YMeeT NpUHUMATh pelIeHHe O COCTOSTHUU Pab0TOCHOCOOHO-
CTH CIIO’KHBIX (DYHKITMOHAIBHBIX Y3JI0B PaIHOIEKTPOHHOM
annapaTypsl
Brnaneer HaBbIKaMK IPOBEAEHUS padOT MO ANArHOCTHKY aIla-
partypsl

IIK-4. Crioco6eH ocymecTBIATh cOOp U AHAJH3 HCXOHBIX JAHHBIX JUISl IPOCKTHPOBAHUSA Y3JI0B CBS3H, JH-
HelHO-Ka0eIbHBIX M CTAHIIMOHHBIX COOPY/KeHMIl, CHCTEM PaIMOCBA3H U pacnpeeINTeIbHbIX ceTeil

UIIK-4.1. Onpenensier 00beM, ocyiiecTBisier coop | 3HaeT Bce HEOOXOAMMBIE TApaMETPhl U UX BO3MOXKHYIO JIMHA-
U TpeBApUTEbHBIA aHANM3 HCXOAHBIX JAHHBIX | MHUKY AT IPOEKTHPOBAHHS OOBEKTOB (MCTOYHUKOB M PHEM-
JUISL TIPOEKTUPOBAHUS 00BEKTOB (CUCTEM) CBSI3H HUKOB CHT'HAJIOB) M CHCTEM CBSI3H

YmMmeer IIPOBOAUTE aHAJIN3 U MPEABAPUTEIIBHYIO OLICHKY UCXOI-
HBIX TapaMETPOB U JAHHBIX JJIA IPOCKTUPOBAHUA CUCTEM U
00BEKTOB

Brnazmeer HaBBIKAMH POEKTHPOBAHUS 0OBEKTOB (MCTOUHUKOB H
MIPUEMHHUKOB CUT'HAJIOB) AJISI CHCTEM CBSI3H

HIIK-4.2. OcymiecTBiseT BBIOOp, U MIpeIBapUTeNb- | 3HAET METOIBI COOpa M aHAIHM3a MApaMETPOB TEXHUIECKUX U
HBII aHAJM3 TEXHUYECKUX M TEXHOJIOTUYECKHX pe- | TEXHOJOTHYECKHUX PELICHUH AJISl IPOCKTUPOBAHUS OOBEKTOB
LIEHUH U1l TPOEKTHPYEMBIX OOBEKTOB (cucTeM) | (MCTOYHHMKOB M IPUEMHUKOB CHTHAJIOB) CHCTEM CBSI3H

CBA3U YMeeT ocylecTBIsATh HEOOXOANMBIH COOp MapaMeTpoB U aHa-
JIM3MPOBATH MOJYYESHHBIC PE3yJIbTaThI

Brnaneer HaBbIKaMM aHaJIM3a TEXHUUECKUX U TEXHOJOTMYECKUX
peLeHuit 11 MPOEKTUPYEMBIX 00BEKTOB (MCTOYHMKOB M IIPH-
€MHHUKOB CHT'HAJIOB) CHCTEM CBSI3H
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2. CTpyKTypa U coaep:KaHue TUCHHUILIHHBI.

2.1 Pacnpenesienne TpyA0EéMKOCTH TUCUMILJIMHBI 10 BUAAM PadoT.

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4. ., (144 Jaca), ux pacrpeaeiieHue

10 BU/IaM paloT MPEJICTaBICHO B TAOJIUIIE.

Bun yuebHo# paboThl Bcero Cemectpbl
4acoB 6

KonTakTHasi paboTa, B TOM 4ucJje:
AyauTOpHBIE 3aHATHS (BCEro):
3aHATHS JIEKIIUOHHOI'O THUIIA 16 16
JlaGopaTopHbie 3aHATHS 32 32
3aHsTHSI CEMUHAPCKOro Tuna (ceMu-
Hapbl, IPAKTHYECKUE 3aHSITHSI) B B
HNnasi koHTaKTHasi padoTa:
KonTpons camocrostenbHoi padotsl (KCP) 6 6
[Tpomexyrounas arrectrauus (MKP) 0,3 0,3
CamocrosiTeibHast padoTa, B TOM 4ncie:
Kypcooii mpoexT (KII) (moaroroska) — —
CamMocTosATeIbHOE H3yYeHHE pa3fesioB, CaMOMIOJrOTOBKa (Ipopa- 53 53
00TKa M MOBTOPEHME JIEKIIMOHHOIO MaTepuajia U MaTepuasna yueo-
HUKOB M y4eOHBIX MOCOOUH, MOATOTOBKA K JIA0OPATOPHBIM U MPAKTH-
YECKHM 3aHSATHUSIM, KOJUIOKBHYMaM H T.1I.)
IToaroroBka K TEKyLIEMY KOHTPOJIO 10 10
KonTpoanb:
[ToaroToBka K SK3aMeHY 26,7 26,7
OO0masi TPy10eMKOCTH yac. 144 144

B TOM 4YHCJIe KOHTAKTHAasA padoTa 54,3 54,3

3ay. ell. 4 4

2.2 CTpyKTypa IMCHHUILVINHBI:

P acClpeaCICHUC BUOB y‘-IC6HOI71 paGOTLI U UX TPYAOCMKOCTH 110 pasacjiaM AUCHUIIJINHBL.

Pa3nensl (TeMbl) TUCIUIUIMHBL, H3y4aeMble B 6-M cemecTpe:

KonuaectBo yacoB
No HaumenoBanue pazne- AynuropHas pa- |BHeayauropHas
B JI0B (TeM) Bcero oota pabota
J I13 JIP CPC
1 Hocwurenu 3apsiga 8 4 i ] 15
B TTOJTYTIPOBOTHUKAX
2 I'enepanms, pekomOunanms, nud-
< . 24 4 - - 15
Gby3us u npeiid HocuTenel 3apsaa
3 KoHTakTHBIE 1 MOBEPXHOCTHBIE SIB- 2% 2 i 3 18
JIEHUS B TIOJYTIPOBOTHUKAX
4 ®dusnueckue 3P GeKTs B OTYPO- 33 6 i 16 15
BOJIHUKAX
Hmozo no oucyunnune: 16 - 32 63




2.3. Conep:xanue pa3ieyos (TeM) JMCHUILVIMHbBI:

2.3.1 3ausaTHA JeKIMOHHOI0 THIIA.

HanmenoBanue
paznena (TeMbl)

Coneprxanue pazjena (TeMbl)

®dopma
TEKYILEro
KOHTPOJISL

Hocurenu 3a-
psiaa B MOy
HpOBOI{HI/IKaX

DNEeKTPONPOBOAHOCTD OIYIIPOBOIHUKOB. PaBHOBECHBIE
Y HEpaBHOBECHbIC HocHUTenu 3apsiaa. [petidoas cko-
poctb. CoOCTBEHHBIE, IPUMECHBIE U CKOMIIEHCUPOBAH-
HBbI€ MOJIyIPOBOAHUKH. OCHOBHBIE I HEOCHOBHBIE HOCH-
Tenu. TemnepaTypHbIi 1nana3oH IPUMEHEHHS OIYTIPO-
BOJTHUKOBBIX TTPUOOPOB.

OnemeHTH! 30HHOM Teopuu. I'mnoresa Ilnanka. Ilocry-
natel bopa. ['unoresa ne bpoita. IIpunnun 3anpera Ia-
yJIi. DHEPreTUUecKUe YPOBHU U 30HBI, SHEPreTHUECKas
nuarpamma. Jlpipka. «Jlerkue» u «TsKensie» IbIpKU.

CraTucTHKa 3JIEKTPOHOB U ABIPOK B MOJIYIPOBOJIHUKAX.
Oynkuusa pacupenenenus depmu-/lupaka. YposeHs)
®epmu. Pacnipenenenune Makcpemia-bonbimana. Bl
POXJIEHHBIE U HEBBIPOKIEHHBIE MOIYITPOBOAHUKHU. KOH-
LEHTpaIlMi HOCUTENeH 3apsiaa B NMPUMECHBIX M COO-
CTBEHHBIX I1OJIYIPOBOAHUKAX.

Pacuer nonoxenus ypoHs depMu Uisi HEBBIPOXKICH-
HBIX TIOJTYIPOBOHUKOB: JUIsl COOCTBEHHOI'O U MOJYIIPO-
BOJHMKOB N- U p-tumna. OnpeaeneHne HIMPUHBI 3aIpe-
IIICHHOM 30HBI U TITyOUHBI 3aJIeraHusl IPUMECHBIX YPOB-
HEW II0 TEMIIEPAaTypPHOU 3aBUCUMOCTH JJIEKTPOIIPOBOJ-
HOCTH.

VYerHbii
orpoc, 3a-
mura JIP

I'enepanus, pe-
KOMOHHAIINS,
muddyzust

u nipeiid Hocu-
Tenen 3apsaa

PaBHOBecHbIE M HEpaBHOBECHbIE HOcUTENU. KBasu-
ypoBHu ®epmu. Onrtuyeckas OUMONSpHAs T€HEpaIHsl.
JluneiiHas ¥ KBaJpaTuyHas pexkomMOuHauuu. Bpewms
JKA3HU HEPABHOBECHBIX HOCUTEIIEH 3apsa.

OcHOBHBIE BHABI PEKOMOWHAIMHU. JleMapKalMOHHBIE
ypoBHU. Jluddy3noHHbIe U IpeiidoBble TOKU. YpaBHE-
HHE OJHOTro Toka. CooTHOIEHne DWHINTEHA.

VYpaBHeHHE HenpepelBHOCTH. YpaBHeHue Ilyaccona.
Huddy3us u apeiid HepaBHOBECHBIX HOCUTENEH 3apsia
TP MOHOTIOJISIPHOM MPOBOAMMOCTH. [[n1Ha sKkpaHupo-
BaHMA. MaKCBEIOBCKOE BPEMs PEIIAKCALIUH.

Juddysus u apeiid npu OUMONIPHON ONTUYECKON TeHe-

panuu. Inddysnonnas nouHa. J{mnHa apeiida.

VYceTHbIN
orpoc




KoHTakT MeTamuI-noyynpoBOIHUK: 30HHBIE TUAarPaMMBlI,
pa0oTa BBIXOJa, JNEKTPOHHOE CPOJACTBO, KOHTAKTHAs
pasHocTh noteHnuanos, BAX. Pacnpenenenue o0bem-
Horo 3apsiia U nomnst. Omuyeckre KOHTakThl. [loBepx-

BOJIHHUKAX

IOTCS XapaKTepUCTUKH PoTope3ucTopa, poroanona, ¢o-
TOTPAH3UCTOPA U COJIHEYHOM OarapeH.

KonTaktHbie 1 YcrHbii
HOcTHBIE cocTostHUA. Dddext mnonst. Juon HlorTkm.
MIOBEPXHOCTHBIE OI1poc,
Knaccudukanus p-n-nepexonos. JluarpaMmsl pacripe-
SBJICHUS B MIOJY- 3aluTa
JeNeHusT 00bEMHOTrO 3apsiia, AJIEKTPHUYECKOrO IO,
MIPOBOIHUKAX N . JIP
KOHIIeHTpauui Hocurteneil. bapbepHas emkocts. WH-
KEKLUS U IKCTPAKIIMs HEOCHOBHBIX HOCUTENEH 3apsja.
Juddysunonnas emxocts. BAX p-n- nepexona.
6 @DOTO2NIEKTPUUECKHE SBJICHHUS B IOJIYIPOBOJAHHUKAX.
Knaccudukanus u xapakTepuCcTUKU IPUEMHUKOB ONTH-
yeckoro usnyudenus. @oropesuctopsl, poroanomasl, ¢o-
torpan3uctopsl. Conneunas 6atapes. 31C HembOepa.
lanpBanoMarHuTHBIE A(PQGEKTH B IMOIYNPOBOAHUKAX: V CTHBII
Owusuueckue 3¢- | Xomna, ['aycca, MarHUTOKOHIIEHTPALIMOHHBIA. MarHu- OIIDOC
(dexThI B OIy- TOpE3UCTOpbl. MarHuToauoael. MarHuToTpaH3uCTO- 3au€m;
MIPOBOTHUKAX pBL P
TepmooanekTpuueckue saBieHus U 3QpdeKTol: 3eedeka,
[TenbThe 1 ToMcona. Meton Tepmo3onaa. I[lomympo-
BOJHHKH B CHJIBHBIX AJIEKTPUUYECKUX MOJISAX: «Pa3o-
rpeB» HocuTene, addext ['anHa, ynrapHas 1 3J1eKTpo-
CTaTU4ecKas MOHU3ALUH, TYHHENbHBINH d3pdexT. TyH-
HENLHBINA U0,
2.3.2 3aHATHSA CEMUHAPCKOTI0 TUIA.
CeMuHapckue 3aHATUS — HE NTPETyCMOTPEHBI.
2.3.3 JlIaGopaTopHble 3aHATHUS.
dopma
HanmenoBanue
Ne HaumenoBanue 1a60paTopHBIX padoT TEKYILEro
pasznena (TeMbl)
KOHTPOJIS
1 Yer1bIpEx-30HA0BBINH METOA U METOA TepMO30Haa. 3Mme-
Hocurenu 3apsina psieTCs yIebHOE COMPOTHBIICHHE MOMYIPOBOIHIKOB Y€ThI- 3417 JIP
B MOTYHPOBOMHI- |3y _30H10B6IM METOOM. ONpeENseTcss METOAOM TEPMO-
Kax 30H/1a TUIT OJTYIIPOBOIHUKA (P-TUIIA UM N-TUIIA).
2 |KoHTakTHBIE U BAX nos1ynpoBoJHMKOBBIX THO/10B.
noBepxHocTHele  |M3mepsitorcs 10 BonbTamnepHbIx Xapaktepuctuk (BAX) 6 ammra JIP
SIBJICHUS B TIOJy-  |AHOJIOB.
ITPOBOJTHUKAX
3 JaTunkn pu3nyecKuX BeJTUYHH.
HccenenyroTes 9 pa3nuyHbIX JaTYMKOB.
dusnyeckue ¢- Y P s
€KTbI B IIOJIyIIPO- 3amura JIP
4 ¢ yup [HoaynpoBoannkosbie poTonpueMunku. Mccieny-




2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboThl — HE MPEAYCMOTPEHBI.

2.4 llepeyeHb yueOHO-MeTOAUYECKOT0 00ecneyeH s JAJIs1 CAMOCTOATEIbHO padoThI
00yvyaumuxcsi Mo JTUCHUILINHE (MOIYJIIO).

[Tepeuens yueOHO-METOIMYECKOTO 00SCTICUCHUS TUCITUTUTHHBI

10 BBIIIOJHEHUIO CAMOCTOSITENIbHOM pabOThI
1 |[IIpopabotka Teo- |MeToaudecKkune yKa3aHus M0 H3yUYEeHUIO0 TEOPETHIECKOTO MaTepuana,
PETHYECKOTO Ma- |yTBEpIKACHHBIC Kapeapoit paaqnoGu3uky 1 HaHOTEXHOJIOTHH, TPOTO-
Tepuaia koJ1 Ne 7 ot 20.03.2017.

Ne Bunx CPC

2 |Odopmnenue u |1. Metonudeckue ykazaHus 10 BBIOJHEHHUIO J1a00OpaTOPHBIX padoT,
MOJITOTOBKA K 3a- |yTBEPKICHHbIE Kadeapoil painopu3uKN 1 HAHOTEXHOJIOTHIA, TIPOTO-
nute Jabopatop- [koa Ne 7 ot 20.03.2017.

HBIX padoT 2. Kyxa M.A. ®u3uka mosxynpoBOHHKOB: JIA0OpAaTOPHBIC paObOTHI /
M.A. Kyxa, E.H. XKyxa, I'.Il. Unpuenko. — Kpacuonap: Kybanckuit
roc. yH-T, 2014.

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATEIbHOM paboThl OOYyYaloOIIUXCS W3
YKClia MHBAIHJIOB U JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocraBnstoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHHUSM UX 3[JOPOBbS U BOCHIPUATHS HH(DOPMAITIH:

Jns1 nun ¢ HapyIEeHUsAMH 3PEHHUS:

— B (popme 2JIEKTPOHHOTO JOKYMEHTA.

Jns1 a1 ¢ HapylIeHUsIMH cllyXa:

— B IIeyaTHou opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

s mun ¢ HapyeHUsIMUA ONIOPHO-/IBUTATENIbHOIO anmnapara:

— B IIeyaTHou (opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00yya-
FOLLUXCS.

3. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH.

[Ipu peanuzanuu yue6HON pabOTHI IO OCBOCHUIO AUCHUIIINHBI « DU3UKa MMOIYITPOBOAHUKOBY

UCTIOJIb3YIOTCSl COBpPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH!
— UH(OPMALTMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
— npoGsieMHOe 00y4eHHE.

Ha nexuuu BeiHOCUTCS 80 % MaTtepuana, U3JI0)KEHHOTO B IpOrpaMMe TUCHUIUIUHBL. OcTallb-
Hble 20 % Marepuana BBIHOCSATCS JJIsi CAMOCTOSATEILHOTO n3ydeHus. [Ipu oObICHEHNN HOBOTO MaTe-
pHana UCHOJB3YIOTCS MPOOJIEMHOE M3JI0KEHHE M MOMCKoBas Oecema. YacTh ydeOHOro maTepuala
MPEABABIACTCA TAKXKE U B DJICKTPOHHOM BUJEC IJIA O3HAKOMIICHHA U U3YUCHUS. Bnaronapﬂ 9TOMY CO-
KpamacTcda BPpEMS Ha KOHCIICKTHPOBAHUC JICKIITMOHHBIX BaHSITI/II\/’I, YTO IIO3BOJIACT IIOKAa3bIBATh HAIJIsAd-
HbIE 1T0COOUs, 00CYKIAaTh COBPEMEHHbIE JOCTHKEHNUS HAyKH U TEXHUKU U pa3dupaTbh KOHKPETHBIC
IpoOJIeMHbIE CUTyallu1, BO3ZHUKABIIKE B POLIECCE UCTOPUUYECKOTO Pa3BUTHSI IPOU3BOJICTBA MOTYIIPO-
BO/JIHHKOBBIX MaT€PHAIIOB U IIPUOOPOB.

Ha nabopaTopHbIX 3aHATUSAX CTYIEHTHI, pabdoTast B MaJIbIX IPYMIAaX 10 2 YeJI0BEKa, U3MEPSIOT
XapaKTEPUCTUKH MOTYIPOBOJHUKOB U MOJYIPOBOJIHUKOBBIX PHOOPOB, MPUMEHSS HA IPAKTUKE TEO-
peTndecKue 3HaHUs, ydaTcs padoTaTh ¢ HU(PPOBBIMU M aHAJIOTOBBIMH U3MEPHUTEIHHBIMH MTPHUOOPaMH.
O} dexTUBHOCTh yUeOHON NEATEIBHOCTH CTYJICHTOB OIICHUBACTCS 1O PEHTHHTOBOM CHCTEME.



B yuebHOM mporecce MCIONIB3YIOTCS CeIyIomue aKTHBHbIE H HHTEPAKTUBHBIE (OPMBI

MIPOBE/ICHUS 3aHATHIA: MPE3CHTAIUS C 00CYKIeHUEeM, MTOMCKOBas Oecena, paboTa B MaJIbIX Tpymnmax,
JIUCKYCCHSI.

HJ’ISI JyI ¢ OrpaHM4YC€HHBIMU BO3MOXXHOCTAMU 340POBbsA IPECAYCMOTPEHA OpraHHU3alnsad KOH-

CyJIbTAallUi C HCIIOJIb30BAHUEM BJIEKTPOHHOM ITOYTHI.

4. OHeHO‘lHLIe CpeacTrea i TEKylero KOHTpPoJisd yCneBacMoCTH U HpOMe)KyTO'lHOﬁ

aTrrecranuu.

Tekymuii KOHTPOJIb:

— YCTHBIH OMPOC 110 KOHTPOJIBHBIM BOIIPOCAM I10 pa3jeniaM y4eOHOM MporpaMmbr;
— 3aIuTa 1a00paTOPHBIX PadoT;

— BHYTPHUCEMECTPOBAsi aTTeCTaIusl.

HpOMe)KYTO‘lHaH aTTeCranus:
— OK3aMCH.

4.1 ®oHjx OLIEHOYHBIX CPEACTB /ISl IPOBeeHNs TeKYLeH aTTecTAlHM.

4.1.1 Ilpumepbl KOHTPOJIBLHBIX BOIIPOCOB 110 pa3/iesiaM y4eOHO# NPorpaMmabl.
KoHTponbHbIE BONIPOCHI PEIHA3HAUYEHBI:

— JUJIs1 yCTHOTO OIPOCa Ha JIEKIIMOHHBIX 3aHATHSAX;

— JUIsl BHYTPUCEMECTPOBOM aTTECTAIIHH;
— B Kau€CTBE JIOMOJHUTENIbHBIX TEOPETUUECKUX BOIPOCOB MPH CJ1ay€ CTYJEHTaMU OTYe-

TOB 10 JJAOOPATOPHBIM padOTaM.

Pa3zoen 1. Hocumenu 3apaoa ¢ noaynpoeooHuKax.

HazoBute ocHOBHBIE criennuueckue 0COOCHHOCTH MOTYTTPOBOIHUKOB.

C Kkakol 1ebI0 JErUpyIOT MOIYIIPOBOIHUKH ?

Kak popmupytoTcst pa3penieHHbIe U 3anpelieHHbIe 30HbI B TOTYTPOBOAHUKE?

Kak 00BsicHUTH TeMITepaTypHYIO 3aBUCUMOCTh KOHIIEHTPAIIUU HOCUTEIIEH 3apsija B MOJTy-

MIPOBOAHUKE?

B kakux MOJIYITPOBOAHUKAX KOHICHTpAIHUA HECOCHOBHBIX HOCHUTEJEH BBIIIE: B CHIILHOJIETH-

POBaHHBIX UJIK B CI1a00JIETUPOBAHHBIX ?

Pa3zoen 2. I'enepayusn, pekomounayus, ougpghyzusn u opeiigh nocumeneii 3apaoa.
JInst onMcaHusi KAaKOTO COCTOSIHHSI TIOJYITPOBOTHUKA BBOJST TMOHSATHS KBa3HypPOBHEH

®epmnu?

ctu?

KOB?

Jly1 4ero BBOAST NOHSTHE «e€MapKallMOHHBIN ypPOBEHB»?

Kakwue cinaraemble BXOAAT B ypaBHEHHE IIOJHOTO TOKa?

Kakue ¢usnueckne BeIMUNHBI CBA3BIBAIOT COOTHOIIEHUSI DUHIITEHA?

Kakue ¢puznyeckue npoueccsl B MOITYIMPOBOAHUKAX YUUTHIBAET ypaBHEHNE HENPEPHIBHO-

Pazoen 3. Konmaxmmnuie u nogepxnocmuule A61€HUs 8 NOTYNPOBOOHUKAX.

J71s1 4ero BBOJAT MOHATHE «JIEKTPOHHOE CPOJICTBO»?

[Tpu KaKMX YCIOBHIX KOHTAKT METAJLI—TIOTYITPOBOIHHK SIBISIETCS HEBBITPSMITSIFOIIIM?
B uém 3akmogaercs 3¢ (heKT HHBEpCUH 3IEKTPOIIPOBOAHOCTH Y TOBEPXHOCTH?

Yrto Takoe KOHTaKTHasi pa3HOCTh noTeHImanoB? Kak ona oopasyercs? Ilo-

YeMy B COCTOSIHUM PaBHOBECHS TOK Uepe3 p-n-mepexo/1 paBeH Hyo? Pazoen

4. Quzuueckue Ihhexkmut 6 noaYNPoOBOOHUKAX.

Kak OOBSCHUTH CHEKTPAIBHYIO XapaKTEPUCTHKY TMOIYIPOBOJHUKOBBIX (HOTOMPUEMHH

OO6s3aTenbHO M TIPU MOTJIOUICHUH (POTOHA MOIYIPOBOAHUKOM TOSBIISIOTCS CBOOOIHBIE

HOCHUTEJH 3apsaa?



Kakue KOHCTpYKIIMM UMEIOT MOJYNPOBOJHUKOBbIE MATHUTOPE3UCTUBHBIE CTPYKTYPHI, B KO-
TOPBIX yCTpaHsercs: Memaromuii 3gpdexr Xomma?
Kakum 006pa3om B moaynpoBOAHUKOBBIX TEPMOAJIEMEHTaX Bo3HHKaeT Tepmo-2/IC? Kakue dpuzu-
gyeckue 3P PeKTh H3MEHSIOT KOHIIEHTPALUIO U MTOJIBUKHOCTh HOCUTEIIEH 3a-
psifia B CHIIBHBIX JIEKTPUYECKUX MOJISAX?

4.2 DoHJ OLIEeHOYHBIX CPpEeacCTB IJI MPOBCACHUA l'[pOMQ)KyTO'lHOi;I aTTeCTalluH.
HepequL BOITPOCOB, BBIHOCHUMBbIX Ha OK3aMCH:

1. OCHOBBI 3JEKTPOHHON TEOPUU SJIEKTPONPOBOIHOCTH. OTIMUUTEIBHBIE CBOMCTBA AJIEK-
TPOIIPOBOJHOCTH IOJYIIPOBOJHUKOB. DHEPrusl aKTUBALIMU [TPOBOJUMOCTU. PaBHOBECHBIE U HEPABHO-
BECHbIC HOCUTENH 3apsia. [peiidoBas ckopocTb U ee oleHKa. BbiBoa (hopMysibl AJ1s yIeIbHOM 371ek-
TPOIIPOBOJHOCTH MOJIYNPOBOAHUKOB. [loaBMKHOCTE HOCUTENEH 3apsaaa. «l opsauue» MeKTPOHBI.

2.  MopenbHble mpeacTaBieHuss 00 3JIEKTPOINPOBOJHOCTH IOJIYIPOBOAHUKOB. [ 'eHeparius.
Hpipka. PexomOuHanus. Y genbHast 3JIeKTPOIPOBOTHOCTh COOCTBEHHBIX, IPHMECHBIX U CKOMIIEHCHPO-
BaHHBIX NOJYNPOBOJHUKOB. OCHOBHBIE 1 HEOCHOBHBIE HOCUTENU. TeMIepaTypHbIil 1nana3oH puMe-
HEHUS MOJIYIPOBOJHUKOBBIX PUOOPOB.

3. DnemenHTsl 30HHON Teopuu. Oco00e MECTO BaJIEHTHBIX 3JIEKTPOHOB. [IpoTHBOpeums kiac-
cuyeckoy sekTpoauHamuky. ['unoresa Ilnanka. [loctynarer bopa. I'nnore3za ne bpouns. puanun
zanpera [laymu. OOpa3oBanue sHepreTudyeckux 30H. OOBbsICHEHHE OTIMYUS TPOBOJIHUKOB, OIYIIPO-
BOJIHMKOB U JIUAJIEKTPUKOB Ha OCHOBE 30HHOM T€OpUHU. DHEPreTUYeCKas JuarpaMmma rnoxynpoBOJHUKA
C JIOHOPHOM U aKLENTOPHOU IPUMECSIMH.

4. KsazunmiyJbc u 3¢ dexTruBHas macca. BoaHoBoit BekTop. ['paduku sHEprun cBOOOHOTO
JIEKTPOHA U JIEKTPOHA B KpucTailie. 30Hbl bpuiutrosna. «OTpunarenbHash Macca 31eKTpoHa. JlbIpka.
«Jlerkue» u «TsKENBIE) TBIPKU.

5. CraTtucTHKa 3JIEKTPOHOB U JIBIPOK B MOJIYNPOBOAHMKAX. IIIOTHOCTE KBAHTOBBIX COCTOS-
Hui. Oynkuusa pacnpeaenenus Oepmu-/Iupaka s 35ekTpoHoB. YpoBeHs Pepmu. Pacnpenenenue
Makxkcsemta-bonbiimMana. BelposkIeHHBIE M HEBBIPOXKIEHHBIE TOIYNPOoBOAHUKHA. DyHKIMSA pacnpene-
JICHUS IS IBIPOK.

6. Pacuer KOHLEHTpAIMii JIEKTPOHOB U JbIPOK B 30HaX. I'paduxu pynkmmit N(E), f(E,T),
dn/dE. D¢ dexTrBHAs MIIOTHOCTh KBAHTOBBIX COCTOSIHUN. Pacnonoxxenne ypoBHs @epMu B HeBBIPOXK-
JICHHBIX U BBIPOXKJAECHHBIX MOJIYNPOBOJHHMKAX. PacueT koHUeHTpanuii Hocutenelt (ni U pi) misg coO-
CTBEHHOTO ITOJIyIIPOBOJHHUKA.

7. Pacuer monoxxenus ypoBHs depmu Ui HEBBIPOKACHHBIX MOIYIPOBOIHUKOB (pacyeThbl
WITIOCTPUPOBATh TpauKaMu): a) €CIIU 3aJJaHbl KOHIIEHTPAllUsl HOCUTENEH U Temreparypa; 0) u3 ycio-
BUS AJIEKTPUYECKON HEUTPaIbHOCTH KpUCTaia AJjii cOOCTBEHHOTO MOJynpoBogHuKa. [lonoxenue
ypoBHs @epMu B IKPOKOM MHTEpBase Temrneparyp. Temnepatypsl Ts u Ti.

8. OrmpeneneHue MUPHUHBI 3aPEIIEHHON 30HBI U TTTyOHHBI 3a7eTaHus IPUMECHBIX YPOBHEH
10 TEMIIEPATYPHOI 3aBUCUMOCTH AJIEKTPOIPOBOJIHOCTH.

9. PaBHOBecHble U HepaBHOBecHblE HocuTenu. KasuypoBuu depmu. Beicokuil u HU3KUI
YPOBEHb UHIKEKITHH.

10. Onruueckass OumoisgpHas reHepalus M JUHEWHas pekoMOMHaius. Bpems kusHH
HEpPABHOBECHBIX HOCUTENEHN 3apsiaa.

11. Onrtuyeckas OumossipHas reHepalys W KBaJpaTWdyHas peKoMOWHaius. MrHOBEHHOE
BpEMSI JKU3HH.

12.  OcHOBHBIE BU/bI PEKOMOMHALIMU: MEX30HHAs, Yepe3 JIOBYLIKH, pekoMOuHarus Oxe.
[ToBepxHocTHas pekoMOuHanus. LlenTpsl npununanus. JlemapkanioHHbIE YPOBHH.

13.  Juddysuonnsie u aperihoBbie TOKA. YpaBHEHHE MOJHOTO Toka. COOTHOIICHHS DiH-
LITEHHA.

14. YpaBHeHHE HENPEPHIBHOCTH, YUUTHIBAIOLIEE TEHEPALHIO, peKOMOMHAINIO TUDPY3HIO U
npeitd HocuTenei 3apsia. Ypasuenue [lyaccona.



15.  duddysus u apeiid HepaBHOBECHBIX HOCUTEINEH 3apsaa MPH MOHO-MOJISIPHOM MTPOBOIU-
MocTu. J{mmHa 3KkpaHupoBaHus. MakcBEIOBCKOE BPEMs PENIaKCALIUH.

16. Huddys3us u aperid B caydae OunosisspHON ontuueckor reHepanuu. duddysmnonnas
mmHa. J{nmuHa npeida.

17. ®usnueckue Npoueccsl B KOHTAKTE METAUI-NOIYIPOBOJHUK. 30HHBIE THArpaMMbl Me-
TaJl1a ¥ MOJIyIPOBOJAHUKA JJO KOHTAKTa U CTPYKTYPBHI I10CJI€ KOHTaKTa B COCTOSSHUU PABHOBECUS U PU
roJjiaye BHEUIHEro HarpspkeHus. Pabora BbIxoa, 371€KTPOHHOE CPOJICTBO, KOHTAKTHAs Pa3HOCTh IO-
TeHIMaIoB. Pacnipenenenue oo6beMHOrO0 3apsaa u nois. OMuueckrne KOHTakTel. BAX.

18.  IloBepXHOCTHBIE COCTOSHHS. YPOBHM Tamma. DHEpreTudecKkue auarpammbl 0OeIHEH-
HOT'0, MHBEPCHOT'O U 00O0TaIlleHHOTO CI0EB. BRICTpbIe U MeJIEHHBIE TTOBEPXHOCTHBIE COCTOSHUS. -
(deKT moJsi.

19.  DneKTpOHHO-ABIPOYHBIN MEPexoa B COCTOSHUM paBHOBecHs. Knaccudukamus p-n- me-
pexonoB. J[uarpaMMbl pacrpeneneHust 00beMHOTO 3apsiia, SIEKTPUIECKOro MoJis, KOHIIEHTPAIUil HO-
cureneil. PacueT BrICOTHI MoTeHIIMaNBEHOTO Oaprepa. [llupuna n 6aprepHas eMKOCTh PE3KOTO H IJIaB-
HOTO p-n-Iepexoa.

20. HepaBHoBecHOe cocTosiHHE p-n-niepexoa. MHKeKIus U 3KCTpaKius HEOCHOBHBIX HO-
cuTtenel 3apsiaa. Mi3MeHneHus BbICOTHI, IIUPUHBI Oaphepa U OapbepHON €eMKOCTHU MPH MPSIMOM U 00pat-
HOM BKJITIOUeHUH. OnpeiesieHne KOHTaKTHON pa3HOCTH MOTEHIIMAIIOB 0 BOJIBT-(apaaHO XapaKTepu-
ctuke. Juddysnonnas emxocts. Pacnonoxkenue kBa3u-yposuein @epmu. BAX p-n- nepexona.

21.  ®oTodneKTpUYECKHE IBICHHS B IOIYIpOoBOJHIKaX. Kiaccupukaius u XxapaKTepuCcTUKA
MPUEMHUKOB ONITUYECKOTO U3nydeHus. oTope3uctopsl, Poroanoasl, pororpansuctopsl. ConHevuHas
Oarapes. DJIC JlembOepa.

22. T'anpBaHOMarHuTHBIE 3((HEKTH B MOMYIPOBOAHMKAX: XoJiuia, ["aycca, MAarHUTOKOHIIEH-
TpauMOHHBIM. MarauTope3ucTopel. MarHuToanoApl. MarHUTOTPaH3UCTOPHI.

23.  Tepmonnektpuueckue siieHus 1 3dexrsr 3eedeka, [lenvsthe 1 Tomcona. Pusnueckas
CYLIHOCTb U IPUMEHEHNE B IPOMBIIUIEHHOCTH. MeTo1 TEpMO30H/1a.

24.  TlonynpOBOJHHMKH B CHIIBHBIX 3JIEKTPHYECKUX MOJSAX: «pa3orpeB» Hocutene, adhdexrt
["anHa, yiapHas U 3JIeKTpocTaTudecKasi HOHU3alUU, TYHHEIbHBIN 3QpekT. TyHHEeNbHbIN U0,

Ok3ameH 1o aucuuinHe «®du3nka MmoynpoBOJAHUKOB» MPOBOJUTCS B MUCbMEHHOHN (opme
1o GuseTaM, yTBEpKA€HHBIM B YCTAHOBJICHHOM MOPSKE.

Pexomennyercs crenyromuye KpUTEPUU OLIEHKH 3HAaHUI.

OneHka «HeyI0BJIEeTBOPUTEIbHO» BBICTABISETCS B TOM ClIydae, €CJIM CTYACHT JEMOHCTPH-
pyer:

HE3HaHHE OCHOBHBIX 3aKOHOB, (pOpMyJI, MOHATUH U TEPMUHOB Y4eOHON TUCHUIUTUHEI,
MIOBEPXHOCTHOE 3HAHUE TEOPETUUECKOT0 MaTepHaa.
OrneHka «y10BJ1eTBOPUTEIbHO» CTABUTCS CTYJEHTaM, KOTOpPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Yy4eOHO-NPOrpaMMHBIA MaTepuan B 00bEME, HEOOXOTUMOM JUIs
MPOJOHKEHUSI yueObl U paboThI Mo podeccuu;

B 11€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETax Ha ’K3aMEHAIlMOHHbIE BOMPOCHI UMEIOT HApPYIICHUS B TIOCIIEI0BATEIILHOCTH U3-
JIOXeHHUs1 y4eOHOro MaTepHasa, IEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIPOCA, IPUBOJAT Oe3 Ma-
TEMaTHUYECKHUX BBIBOJIOB HEOOXOAUMBIE (PU3NUECKUE POPMYJIBI;

UMEIOT KPaTKHE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;
IPUBOJAT HEUETKUE (HPOPMYITUPOBKHU (PU3NYECKUX MOHATUH U 3aKOHOB;

- UMEIOT CYILECTBEHHbIE MOTPEIIHOCTH U TpyOble OIMOKH B OTBETE Ha BOIPOCHI IK3aMEHA-
IIMOHHOTO OMJIeTa.

OrneHKa «XOpOLI0» CTaBUTCS CTYJIEHTaM, KOTOpBIE IIPU OTBETE:

- 00HapyXHBalOT TBEPAOE 3HAHHE NMPOTPAMMHOI0 MaTepualia, KOTOPbIM H3J1araioT CHCTe-
MaTHU3HPOBAHO, [TOCIIEI0BATEIBHO U YBEPEHHO;
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- YCBOMJIM OCHOBHYIO M Han0oJiee 3HAaYUMYIO0 IOTIOJIHUTENBHYIO JIUTEPATYPY;

- A0IYCKAOT OTACIIbHBIC MOIPCIIHOCTH U HC3HAYHUTCIIbHBIC OIINOKHU ITpU OTBECTC;

- HE TIOJHOCTBIO NMPHUBOJAT MaTeMaTU4YECKHUE BBIBOABI IS (pu3nueckux (HopMys B MUCH-
MCHHBIX OTBETaXx;

- B YCTHBIX OTBETaX HE JIOIyCKAET CEPhE3HBIX OIIMOOK U JIETKO YCTPaHSET OT/Je/IbHbIC He-
TOYHOCTH C IOMOIIIBIO AOIIOJHHUTCIIBHBIX BOIIPOCOB NIPCIIOAABATCIIA.

OrneHka «OTJIMYHO» CTaBUTCS CTYJI€HTaM, KOTOpBIE IIPU OTBETE:

- 00Hapy>HUBAIOT BCECTOPOHHEE CHUCTEMATHYECKOE U IIyOOKOe 3HAHUE MPOrPAMMHOTO
MaTepuaia (3HaHHE OCHOBHBIX IOHSTHH, 3aKOHOB U TEPMHHOB y4eOHOM TUCLMILIMHBI, YMEHUE
OIIEpUpPOBATh UMH);

- M3JIararoT MaTepuall JOrMYHO, I0CIEI0BATENbHO, PA3BEPHYTO U YBEPEHHO;

- W3JaraloT MaTepuajg ¢ JOCTaTOYHO YETKUMHU (POPMYyITHMPOBKAMH, MOATBEPIKIACMBIMH
rpadukamu, HuppaMu UIM NPUMEPAMU;

- BJIAZAICIOT HAYYHBIM CTUJIEM PCUU,

- JIeTIat0T MaTeMaTU4eCKUe BbIBOJbI (PU3NUECKUX (POpMYIT;

- IGMOHCTPUPYIOT 3HAHHE MaTepuala JEKIHi, 0a30BbIX YUYEOHUKOB U JOTOJHUTEIHHOM
JIUTEPATYPBI.

OrneHOYHBIC CPECTBA I MHBAJIUIOB U JIMIl C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3710PO-
BbSl BBIOWPAIOTCS ¢ YY€TOM MX MHAWBUAYAIBHBIX IICUXO(PHU3UYECKUX 0COOCHHOCTEH.

- Ipu H€O6XOI[I/IMOCTI/I HWHBaJIMAaM U JIMIaM C OrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbS
IPEIOCTaBISACTCS JOTIOJIHUTEIBHOE BPEeMs JUIs IOATOTOBKH OTBETA Ha YK3aMEHE;

- IIpU MPOBEAECHUHU IPOLEAYPHI OLIEHUBAHUS PE3YIbTATOB O0yUEHUSI MHBAINUJOB U JIMIL C
OTpPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbsI MPETYCMAaTPUBAETCS UCIIOJIBb30BAaHUE TEXHUUYECKHX
CpeacCTB, HCO6XOI[I/IMI)IX UM B CBA3HU C UX UHAWBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

- IpU HEOOXOAUMOCTH Il 00YYAIOLIUXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMU 3/10POBbSI
U UHBAJIMAOB Iponcaypa OUCHUBAHUA PE3YyJIbTATOB O6y‘~IeHI/I$I o JUCHUITIIMHE MOXCET ITPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHUS pe3yIbTATOB O0YUEHHS MHBAIN]IOB U JIUI] C OTPaHUYEHHBIMU BO3-
MO>KHOCTSIMH 3/J0OPOBbS 110 JUCLHUIUIMHE (MOIYJIIO) PeyCMaTpUBAET MIpeJocTaBlIeHue HHPopMa-
uuu B GopMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 37J0POBbS U BOCHIPUATHS HH(DOPMAIMH:

JUnist un ¢ HapyIeHUsIMU 3pEHUS:

- B (hpopMe 3JIEeKTPOHHOTO TIOKYMEHTA.

Jlns mAn ¢ HapyLIeHHUsIMU ClTyXa:

— B 11e4aTHou (opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIeHUs MU OITOPHO-/ABUTaTEIbHOTO arapara:

— B IIe4aTHou opme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00yy4a-
FOLIUXCAL.

5. IlepeyeHb OCHOBHOI1 U I0NIOJTHUTEJIHLHOI y4eOHOM JTUTepPaTyPhl, He00OX0AMMON 1151
OCBOCHUS TUCHMILIMHBI (MOAYJIS).

5.1 OcHoBHas TuTEpaTypa:

1. [Taimumosa K.B. ®u3uka nmonynpoBoaaukos: yueOnuk / K.B. llanumosa. — 13x. 4-¢,
crep. — CIIO. [u ap.]: Jlans, 2010. — 392 c. — (YueOuuku 11g By30B. CrienianbHast JUTEpaTypa).

2. Aucensm A.W. BBeneHne B TEOPHIO MOTYIPOBOIHUKOB. [ DIEKTPOHHBIN pecypc]: yueo.
nocodbue — OnektpoH. maH. — CII6.: Jlamp, 2016. — 624 c. — Pexum pgocryna:
http://e.lanbook.com/book/71742.
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http://e.lanbook.com/book/71742

3. 3erps I'.T'. OcHOBBI (PM3KKH TOTYIPOBOTHHUKOB. [DIEKTPOHHBIN pecypc]: yued. moco-
6ue / I'.I'. 3erps, B.1. Ilepens. — Dnexrpon. nan. — M.: @usmariur, 2009. — 336 c. — Pexxum no-
cryna: http://e.lanbook.com/book/2371.

4. CmupaoB 0.A. ®usnveckne OCHOBBI AIEKTPOHUKH: yueOHoe mocodue / FO.A. Cmup-
HoB, C.B. Cokomnos, E.B. Tutos. — CII6. [u ap.]: Jlans, 2013.

5. Kyxka M.A. ®usuka nomynpoBoAHUKOB: 1aboparopHsie padotel / M.A. XKyxa, E.H.
Kyxa, I'.I1. Unpuenko. — Kpacnomap: Kybanckuii roc. yu-t1, 2014. — 35 c.

JJ1s oCcBOEHUS JUCIHUILTMHBI MHBAJIUAAMU U JIMLAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbSI MMEIOTCS W3JIaHUs B JJCKTPOHHOM BHJIEC B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMaxX
«JIanp» u «Opait».

5.2 JlonosiHuTE/IbHASA JINTEpaTypa:

1. Crapocenbckuii B.M. ®uszmnka noaynpoBOJIHUKOBBIX MPHUOOPOB MUKPOIIEKTPOHUKH:
y4eOHUK JUIs akajgemMudeckoro OakamaBpuata / B.M. Crapocenwsckuii; Ham. uccnen. yH-T. — M.:
FOpaiir, 2016.

2. Urymuos [I.B. OcHOBBI MOJYNIPOBOJAHUKOBOM 3JCKTPOHHUKU [DJIEKTPOHHBIN pecypc]:
yueb. nocodue / J[.B. Urymuos, I'.I1. KocTionuna. — Onextpon. aan. — M.: ['opsiuast nunus- Te-
nexoMm, 2011. — 394 c. — Pexxum nmocryna: https://e.lanbook.com/book/5157.

3. Byp6aea H.B. OcHOBBI MOJIIyIIPOBOJHUKOBON AJIEKTPOHUKHU [DIEKTPOHHBIA pecypc]:
yueb. mocobue. — DnekTpoH. naH. — M.: ®@usmarmut, 2012. — 312 c. — Pexxum pocryna:
https://e.lanbook.com/book/5261.

5.3 llepuoguveckne U3IAHUSA:

B 6ubnuoreke Ky6ol'Y umeroTcs cineayrolue mepuogndeckue U3AaHus Mo Mpoduiio
JUCITUTUIAHBI:

B mupe Hayxku.

N3zsectust BY3oB. Cepus: Pagnodusuka. 13se-

ctust BY3oB. Cepus: Paguosnekrponuka. 13Be-

ctust BY3oB. Cepus: usuka.

WnxenepHas ¢puzrka. Mukpossek-

TpoHMKa. PagnorexHuka u snek-

TPOHHKA.

Pagnorexnuka. Pepepatusnsiii xxypuan. BUHUTU. Cen-
cop.

®u3KKa U TEXHUKA ITOITYTTPOBOJIHUKOB. DJIEKTPO-

HUKA.

Onekrponuka. Pegeparusnsiii xxypuan. BUHUTU. Dnek-
TPOHHKA: HayKa, TEXHOJIOTHsI, OM3HEC.

6. Ilepeuenb  pecypcoB  HH(POPMAIHOHHO-TEJEKOMMYHUKAIIMOHHOM ceTn
«HTepHeT», HEOOXOAUMBIX 1JIS1 OCBOCHHS IMCUUILTUHBI (MOYJIS).

1. EnuHoe okHO mocTyma k oopazoBarenbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHBIA 00pazoBaTenbHBIN mopTain — URL:
http://www.edu.ru/db/portal/sites/res page.htm.

3. Karanor mayunsix pecypcoB — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas Hay4yHas 6ubnmoreka — URL: http://www.sci-lib.com/.

5. Paznen «®usmka» EcrecTBeHHO-Hay4yHOTO OOpaszoBarenbHOro mopraia — URL:
http://www.en.edu.ru/catalogue/304.

12


http://e.lanbook.com/book/2371
http://window.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/304

6. Paznen «IlomynpoBoaHuku» oOpazoBatensHoro npoekra A.H. Bapruna «®usuka, xu-
MHUsI, MaTeMaTHKa CTyIeHTaM | mKkoiabHuKam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Paznen «Texnudeckue Hayku (Pamnodusuka. Panguosnexkrponuka. IlomynpoBogHuko-
Bas 2JIEKTPOHMKA U JIp.)» oOpaszoBatenbHOro npoekta A.H. Bapruna «®usuka, Xumusi, MaTeMa-
THKa CTyJleHTaM 1 mkonbHuKaM» — URL: http://www.ph4s.ru/book ph poluprovodnik.html.

8. HWudopmammonusie pecypcel  Hayunoit  Oubmumorekm Kyol'Y —  URL:
http://www.kubsu.ru/ ru/university/library/resources.

7. MeToanueckue yKazaHus JJisi 00yYAKOIIUXCS MO0 OCBOEHMIO JTMCIHHUIUIMHBI (MO-
ayJas).

s ycrenrHoro ocBOeHUsI TUCHUIUIMHBI «DHU3UKa MOITYIPOBOAHUKOBY MPU CaMOCTOSI-
TENBbHON PaboTe CTYJIEHT AOJKEH UMETh:

1) KOHCHEKT JIeKIUK B OyMa>KHOM HJIU 3JIEKTPOHHOM BHJIE;

2) yuebHUK (yueOHOEe 1ocoOue) B COOTBETCTBUU CO CIIMCKOM JINTEPATYPBbI;

3) TeTpanp ais 1abopaTOpHBIX PaboT.

CamocTosTenpHas paboTa CONEPKUT CISAYIONINE BUIBI YIeOHOU JIEATeIbHOCTH CTY/ICH-

TOB:

— TEOPETUYECKYIO0 CaMOIIOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSAM M K dK3aMEHY 10 KOH
CIIEKTaM U y4eOHO JuTeparype;

— 0OpMIICHHE OTYETOB IO pe3ybTaTaM Ja0OPATOPHBIX padboT (O BBHIIOIHEHHOM JTabopa-
TOPHOM paboTe CTYIEHThI OTYUTHIBAIOTCS MPETIOAABATENIO Ha CeayIonieM (ouepeHoM) J1abopa-
TOPHOM 3aHSTUH).

[Tpuctynas k uzydennro «OU3UKU MOTYTIPOBOIHUKOBY CTYACHTHI JOJKHBI XOPOIIIO BIla-
JeTh HeOOXOAMMBIM MaTEMaTHYECKHM aIlllapaToM: HHTETpHUpoBaHrueM U auddepeHnnpoBanmem,
a Taioke pemath AuddepeHianbHbple ypaBHEHUS.

CryneHTy HE0OX0IMMO CHCTEMAaTHIECKH paboTaTh B TEUEHUE CEMECTPA IO N3yUEHHIO TEO-
PETHYECKOro MaTepuana U MPUOOPETEHUIO HABBIKOB SKCTIEPUMEHTAIBHON paOOTHI.

Jiis 3armoMuHaHUS JIEKIIMOHHOTO MaTepuaia (B TOM YHCJIEe U B TIEPUOJ] TOJTOTOBKH K IK-
3aMEHY) CTYJCHTY He0OXOIMMO XOPOIIO 3HAaTh CBOMCTBA MaMSITH M aKTUBHO TMOJIb30BaThCs MHE-
MOTEXHUYCCKUMH TTpreMaMi. MeToInYecCKiue PEKOMEH IAIUY 10 3aTOMHUHAHUIO MOKHO HAHTH B
HHTepHeTe Mo KII0YEBBIM CIIOBAM: «IIaMsITh», KMHEMOHHKA», K(MHEMOTEXHUKAY, «KaK 3alIOMHHUTH
y4eOHbII MaTepram. JKenaTreapbHO TakkKe 03HAKOMHUTHCS C TPHEMaMH KOHCTIEKTUPOBAHUS, T.€. CO
croco6aMu CoOKpalleHus 3aiCH CIIOB U CIIOBOCOUYETAHHH, HAPUMED, TPUMEHSIEMBIMU B CJIOBAPSAX
Y DHIUKIIOTIETUSX.

B ocBoeHnU AMCHUIUIMHBI MHBATUIAMH U JIMIAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0POBBSI OOJIBITIOE 3HAUCHNE UMEET MHANBUIyalIbHAsA yaeOHas padboTa (KOHCYJIbTAIlUN) — OTIOJ-
HUTEIFHOE pa3bsiCHEHUE Y4eOHOr0 MaTepHara.

WupuBuyanpHbIE KOHCYIBTAIMU TIO TPEIMETY SBISIOTCS BaXXKHBIM (DaKTOpOM, CItocod-
CTBYIOIIMM WHIUBUIYTU3AIMHA O0YUYCHUSI U YCTAHOBICHUIO BOCTIUTATEIFHOTO KOHTAKTa MEXKIY
npernojaBaTesieM u 00yJaroMMCcs WHBATUIOM HIIM JIMIIOM C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBBS.

Y CHenHoCcTh OCBOCHHUS CTYIGHTOM yUeOHON TUCIUILIMHBI OTPAKAETCs B €T0 PEUTHHTE —
cymMme OamoB, KOTopas GOpMHPYETCsl B TEUYCHHE CEMECTpa IO pe3yJIbTaTaM YCTHBIX OIMPOCOB,
BHYTPHUCEMECTPOBOM aTTECTAIMH U 3aLTUT Ta0OPATOPHBIX PaboT.

8. Ilepeuenb MHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJb3yeMbIX MIPH OCYILECTBJICHUMN
00pa30BaTEeJILHOIO NMPoOLECCa MO AUCHUILINHE (MOYJII0).

8.1 Ilepeyenb MHGOPMAMOHHBIX TEXHOJIOTHI.

1. KoHcynbTUpOBaHHUE MOCPEICTBOM JIEKTPOHHOM MOYTHI.
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8.2 Ilepeyenb MH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM:

1. DneKTpoHHBIN KaTajgor HayuyHou oudimoreku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DOnexTpoHHas OubiaroTeuHas cuctemMa « Y Hupepcurerckas oubdamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OMOIMoTeYHas cucTemMa u3aaTenbeTBa «Jlauby (https://e.lanbook.com/).

4. Dnexkrponnas oubnuoreuynas cucrema «lOpaiit» (https://www.biblio-online.ru/).

9. MarepuajbHo-TexHu4Yeckass  0a3a, HeoOXxoauMasi [JJsi  OCYIIECTBJICHUSA
00pa30BaTeJILHOIO NMPoLEecca Mo AMCHUIINHE (MOYJII0).

No Bu paGor MarepuanbHO-TeXHUYECKOE 00ecrieyeHue AUCIUIUTUHBI (MO-
JyJ1s1) ¥ OCHAILICHHOCTb

1. | Jlekumnonusie 3aHs- Aynutopus 317c¢, ocHaleHHast IEPEHOCHBIM MPOEKTOPOM U Me-
THA JIOBOU JTOCKOM.

2. Cemunapckue 3aHs- | -
TUs (Y4eOHBIM IJIaHOM CEMUHAPCKUE 3aHATHS HE NTPEyCMOTPEHBI. )

3. JIaGopaTopHsle 3aHs- | Ayauropus 317c¢, ocHallleHHas 000py10BaHHEM, HEOOXOAUMBIM
TUs JUI IPOBE/IEHUs J1TabOpaTOPHBIX padoT.

4. I'pynnoBsle (uHauBH-| Ayauropus 317c, ocHalleHHast IEPEHOCHBIM IPOEKTOPOM U Me-
JyaJbHbIC) KOHCYJb- | JIOBOM JOCKOM.
Taluu

5. | Texymuit koHTpONB, | Aynurtopus 317c, OcHalIEHHas IEPEHOCHBIM IPOEKTOPOM U Me-
IIPOMEXYTOYHAs aTTe-| JJOBOU TOCKOM.
cTauus

6. CamocrostenbHas pa-| Ayautopus 311c, ocHalieHHasi KOMITbIOTEPHOM TEXHUKOM C MOJI-
6ota KIIOUEHHEM K cetu MHTepHeT.

14



http://212.192.134.46/MegaPro/Web)
http://212.192.134.46/MegaPro/Web)
http://biblioclub.ru/index.php?page=main_ub_red)
http://biblioclub.ru/index.php?page=main_ub_red)
http://www.biblio-online.ru/)
http://www.biblio-online.ru/)

