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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIIMHBI (MOIYJIs).
1.1 Ileab ocBOeHUN TUCHUIIHHDI.

VYuebnas nuctuminHa «Ou3nKa MoIyIpOBOIHUKOB» CTABUT CBOCH LIENbIO U3ydeHue (hu-
3U4ecKHX 3(P(PEKTOB U MPOLECCOB B NMOJIYIPOBOAHUKAX U MTOJYIPOBOJAHUKOBBIX PUOOpax.

1.2 3agauyu AUCHUILIMHEL.

- U3y4YCHUE OCHOBHBIX MOHATHH, 3PPEKTOB, 3aKOHOB U MOJIeel (PU3UKH MOTYTIPOBOIHU-
KOB U COOTBETCTBYIOIINX UM MaTeMaTH4ecKux (Gopmy,

- U3y4eHHUEe MMPUHLIUIIOB PadOTHI MOTYIPOBOIHUKOBBIX IPHUOOPOB;

- U3y4YCHUE METOJI0B HKCIEPHMEHTAIBHOTO MCCIECIOBAHMS XapaKTEPUCTUK MOIYIIPOBOJI-
HUKOB U TIOJIYIPOBOJHUKOBBIX TPUOOPOB.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

JucuunnuHa «®Pu3nka NoJylNpOBOJHUKOB» OTHOCUTCS K BapUATUBHBIM JIUCLUIUIMHAM
bnoka 1 yyeOHoro miaHa. J{j1s ycremHoro u3ydeHus JUCUUIUIMHBI HEOOXO UMb 3HaHUS 0011e-
ro Kypca ¢usuku, «MaTemaTinueckoro aHanmza» u «AuddepeHnmnansapix ypaBHeHun». OcBoe-
HUE JUCLUIUIMHBI HEOOXO0AUMO Ul U3y4eHHsI JTUCUUIIMH «OCHOBBI TEIEBHJICHHUS U BUAEOTEX-
HUKn», «Texnonoruu npoexruposanust POCy», «TexHnonornn koMnoHoBku POAY.

1.4 IlepedyeHb NMIAHMPYeMbIX Pe3yJbTATOB O0y4YeHHS] MO JAUCHUILIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOrPaMMBI.

W3yueHue naHHOW y4eOHOH MUCUMILIMHBI HANPABICHO Ha (GOpMHpOBaHHE Yy 00ydaro-
muxcs npodeccnonanbHbix komnereniuit (I1K):

NH- B pesynbrare u3ydeHus yaeOHON AMCHUIUINHBI
No | nmexc Conepxanne oOyyJaronuecs: JOJIKHbI
IL.II. | KOMIIE- KOMIICTCHIIHI
TeHIHH (unu e€ yacTn) 3HaTh yMeTh BJIAJETh
1 [IK-1 | CnocoGeH BbINo- (u3nyeckre Npouecchl | CTPOUTh (GU3H- | HABBIKAMHU
HATb MaTeMaTHye- 1 3(p(peKThI, OCHOBHBIE | YECKHE M MaTe- | pabOTHI C
CKO€ M KOMITBIOTEp- | MOHSTHS, 3aKOHBI U MO- | MaTUYECKUE IpOrpaMMm-
HOE€ MOJISTUPOBaHMUE | JeNu (PU3UKH MOJIYNPO- | MOJIENN HOTy- HBIMH CpeJl-
PaAMOAIEKTPOHHBIX | BOJHUKOB U COOTBET- IPOBOJAHHUKOBBIX | CTBAMU KOM-
YCTPOMCTB U CUCTEM | CTBYIOILIME UM MaTeMa- | MpUOOpoB IIBIOTEPHOTO
TUYeCKHe pOpMyJIbl MOJEIIHPO-
BaHUs
2 I1K-2 | CnocoGeH BbINOI- IIPOrpaMMbl KOMITbIO- BBITNOJIHAT aHA- | HaBBIKAMU
HSThH aHAJIU3 U Be- TEPHOT'O MOJIEIUPOBA- | JIU3 PE3yJIbTAaTOB | BepUPUKa-
pUQUKAINIO pe3yib- | HUS NPUHIMIIHANBHBIX | MOJEIMPOBAHUS | IIUH PE3Yib-
TaTOB MOJIEJIUPOBA- | CXEM PAAHOIIEKTPOH- | MPUHIUIHAIb- | TATOB MOJIE-
HUS OPUHLUNNANB- | HBIX YCTPONCTB HBIX CXEM JMPOBaHUs
HBIX CXEM PaJino-
AIIEKTPOHHBIX
YCTPOICTB




Nn-

B pesynbrare n3yueHust yaeOHON AUCIUTIIHHBI

Coneprkanue
Ne | nekc o0OyyJaronuecs: JOJKHbI
KOMIICTCHIINN
IL.II. | KOMIIE- .
(vt €€ yacTH) 3HATH yMeTh BJIaJ€eTh
TEHIUA
3 [1K-4 | CnocoGeH BBINOI- TUIIOBBIE CXEMBI BKIIIO- | DKCIIEPUMEH- npueMamu
HATH pa3pabOTKy YEHUS MTOTYIIPOBOJIHU- | TAJIIBHO U3MeE- 00paboTKHn
HNPUHIANMUATBHBIX KOBBIX PUOOPOB U pUTH Xapaxre- pe3yJIbTaToOB
CXEM PaJInOdJICK- aTYNKOB PUCTUKH TIONy- | U3MEPECHUI

TPOHHBIX YCTPOUCTB

IIPOBO/IHUKOB U
TOJTYIIPOBOIHH-
KOBBIX MPHOO-
POB B THITOBBIX
CXeMax HX
BKJIFOYCHHS

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0r11ast TPy10EMKOCTh AMCIHUILIMHBI cocTaBisieT 3 3ad. ef., (108 yacoB), u ux pacmpeze-

JIEHUE TI0 BUAaM palboT MpeCTaBICHO B TaOIUIIE.

Bcero Cemectpsl
Bun yae6HO# paboThI 4acoB (uacsl)
6

KonrakTHasi paGoTa, B TOM YHCIe: 82,2 82,2
AyauTOpHBIEe 3aHATHS (BCEro): 80 80
3aHsATHS JEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHS 48 48
3aHsTHS] CEMUHAPCKOTO THTIA
(ceMuHapbl, MPAKTUYECKUE 3aHATHSA) B} -
HNnas koHTaKTHas padoTa: 2,2 2,2
Kontposs camocrosrensHoil padotsl (KCP) 2 2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIe: 25,8 25,8
[TpopaboTka y4eObHOro (TeopeTHdecKoro) MmaTepuana 15,8 15,8
OdopmIiieHNE 1 TTOATOTOBKA K 3allIUTE JJAOOPATOPHBIX padoOT 10 10
KonTpoJis:
IToaroroBka K 3K3aMeHy - -
OO0mas TpyA10eMKOCTh | Yac. 108 108

B TOM YHCJIe KOHTAKTHas padora 82,2 82,2

3a4. efl. 3 3




2.2 CTpyKTYypa IUMCHUIINHBI:

Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.

Paznensl (TeMbl) TUCIUIUIMHEL, H3y4aeMble B _6-M  cemecTpe:

KomngectBo yacos

Ne HaumenoBanue AymuTopHas Bueaynuropnas
pasiesos (Tem) Bcero pabora pabora
J | o3| JIP CP

1 Hocurenu 3apsina 19 8 i 4 7
B TIOJTYIIPOBOTHUKAX

2 FeHepauHiI, peK0M6HHziuH;1, mddy- 148 8 i i 6.8
3us U peiid HocuTenel 3apsaa

3 KoHTaKkTHBIC U TOBEPXHOCTHBIE SIB- 30 8 i 16 6
JICHUS B TIOJTYITPOBOIHUKAX

4 Ouznyeckue 3pPexTs B MOTYNIPO- 42 8 i 28 6
BOJIHUKAX
Hmozo no oucuunnune: 32 - 48 25,8

[Mpumeuanue: JI — nexuuu, 113 — npaktuyeckue 3ausatus / cemunapsl, JIP — maGoparop-

ueie 3anstust, CPC — camocrositenbHas paboTa cTyIeHTa.
2.3. Conep:xanue pa3ejoB (TeM) THCIHIINHBI:

2.3.1 3anaTHA JeKINOHHOTO THIIA.

®opma
Haumenosanue
Ne Copneprxanue paszena (Tembl) TEKYLIETO
pasnena (Tembl)
KOHTPOJIA
1 2 3 4
1 DIIEKTPOIPOBOIHOCTH MOJIYIIPOBOIHUKOB. PaBHOBEC-
HbIE M HEPaBHOBECHbIE HOCUTENN 3apsina. [peiidoBas
Hocurenu ckopocTb. [TonBMXHOCTE HOCUTENEH 3apsaaa. «I ops- V CTHBIH
3apsja B MOIY- qHreC» 3JICKTPOHBI. CO6CTB€HHBI€, IMPUMECHBIC U CKOM- oIpoc
TIPOBOIHUKAX MIEHCUPOBAaHHBIE MOJIYPOBOAHUKH. OCHOBHBIE U HE-
OCHOBHBIE HOCUTENHU. TeMnepaTypHbIi quana3ox
IIPUMEHEHHUS MOJIYIIPOBOIHUKOBBIX TPHOOPOB.
2 OnemeHThI 30HHOM Teopuu. ['unoresa [Tnanka. [TocTy-
natel bopa. I'nnore3a ne bpoins. [IpuHumn 3anpera
[Taynu. DHEpreTUecKue ypoBHH U 30HBI, SHEPreTHYE- .
Hocurreim ckas quarpamma. Ksazunmmynec u 3ppextuBHas mac- ¥ CTHEA
3apiia BIOMY= | 5 BommoBoii BekTop. ['paduku sHEpruu CBOOOAHOTO OHpoc
TpOBOAHIKAX AJIEKTPOHA U 3JIEKTPOHA B KpUCTaiUIe. «OTpuLaresnb-
Has» Macca 3JIeKTpoHa. JIpIpka. «Jlerkue» u «rsoxe-
JIBIE» JABIPKH.
3 CraTtucTHKa IEKTPOHOB U JBIPOK B IOIYIPOBOJIHU-
kax. @ynkuusa pacnpenenenus Gepmu-lupaka. Ypo-
Hocurem Benb ®epmu. Pacnipenenenne MakcBemna-bonpimana. | Y CTHBIA
3apsaja B IONTY- | BpIpOkACHHBIE U HEBBIPOXKIEHHBIE NTOITYIIPOBOIHUKH. omnpoc
1IPOBOTHHKAX KoHueHnTpannm HocuTeneu 3apsaa B IpUMECHBIX U
COOCTBEHHBIX MOJTYIPOBOJHHKAX.




1 2 3 4
4 Pacuer nonoxenust ypoHsa ®@epmu AJ11 HEBBIPOXKICH-
Hocurenm HBIX MTOJIYTIPOBOIHUKOB: JIJIs1 COOCTBEHHOTO H MOJTY- V CTHBI
POBOJTHHUKOB N- U p-Trmna. OnpeaesieHue IMpUHbI 3a-
3apsja B HOdy- o orpoc
HIPOBOHHKAX NPEIIeHHOH 30HbI 1 FJ'Iy6I/IHEaI 3aJieraHust IPUMECHBIX
YPOBHEH IO TEMIIEPATYPHOU 3aBUCUMOCTH 3JIEKTPO-
IIPOBOJAHOCTH.
5 I'enepanus, pe- | PaBHOBeCHbIE 1 HEPABHOBECHBIE HOCUTENU. KBa3u-
KOMOHMHAIIUSA, ypoBHu ®@epmu. Ontuueckas OUNOIspHAs FeHepaIusl.
muddy3us u Jlunelinas u KBagpaTU4Has pekoMOuHamu. Bpems
np?ﬁq) HOCUTE- | )KU3HU HEPaBHOBECHBIX HOCUTENEH 3apsiaa. N O—
Jeil 3apsiia
6 ['enepanus, pe- | OCHOBHBIC BUIbI peKOMOMHALINH. [leMapKaoHHbIe onpoc
KOMOWHAIIHSI, ypoBHH. [{uddy3nonnsie u apeiidoBbic TOKH. YpaB-
muddy3us u HEHUE NOoJIHOoro Toka. CooTHOLIEHHE DMHIITEHHA.
npeid HocuTe-
Jen 3apsiaa
7 ['enepanus, pe- | YpaBHeHHE HeNpepbIBHOCTU. Y paBHeHUe Ilyaccona.
KOMOHUHAIHS,
i dy3us u
npeid HocuTe-
Jen 3apsiga YcerHbn
8 ['enepauus, Juddysus u npeiid HepaBHOBECHBIX HOCUTEINEH 3apsi- onpoc
pekoMOMHAaLMs, | Aa IPU MOHOMNOJISPHOM npoBoguMocTu. J{mHa 3kpa-
mubdy3us u HUPOBaHUA. MaKCBEIIOBCKOE BPEMsI PEIaKCAIIUH.
npeid vHocure- | Auddysus u apetid npu OUMIONSIPHON ONTUYECKOI re-
neit 3apsiia Hepanuu. uddysnonnas amuna. Jmuaa npeiida.
9 KonraktHeie 1 | KOHTaKkT MeTamuI-noIyIpOBOJHUK: 30HHBIE AUarpam-
MOBEPXHOCTHBIE | MBI, pab0Ta BBIX0/1a, SJIEKTPOHHOE CPOJICTBO, KOH-
SIBJICHUS B T10- TaKTHasi pa3HOCTh MOTeHLuanoB. Pacnpenenenue o0b- Ve THBI
JYOPOBOJHUKAX | EMHOTro 3apsja u nojsi. Omuueckue KoHTakThl. BAX.
10 KonTaktHeie u | [loBepxHOCTHBIE cocTOsiHUS. DPdekT nous. [loBepx- onpoc
MOBEPXHOCTHBIE | HOCTHO-OapbepHasi HEyCTOWYMBOCTh TOKA.
SIBJICHHS B TIO-
JYIPOBOJHUKAX
11 KonTaktHbie 1 Knaccudukanus p-n-nepexoios. Jluarpammel pacrpe-
MOBEPXHOCTHBIE | JIeJI€HUsI O0BEMHOTO 3apsiia, JIEKTPUUECKOTo Mo,
SIBJICHUS B I10- KOHIIEHTpalni HocuTenen. bapbepHas eMKOCTb. V CTHEIH
JYIPOBOTHUKAX
12 KoutakTtHbIE 1 NHxexuus u SKCTpaKIusi HECOCHOBHBIX HOCUTENEH 3a- OHpoc
noBepxHoOcTHhIE | psaaa. Auddysuonnas emkocts. BAX.
SIBJICHUS B T1O-
JTYIPOBOTHUKAX
13 | dusnueckue ®oTORIEKTPUUECKUE ABJICHUS B MOTYIPOBOIHUKAX:
a3 dextrl B mo- | porompoBogumMocts, GotoDJIC, S[AC dembepa. Do-
JYOPOBOJHHUKAX | TOCONPOTUBIECHHUE, (POTOAMO, COTHEUHAs OaTapes.
14 | Ousmueckue ["anpBaHOMarHuTHBIE ()(HEKTHI B IOTYIPOBOTHUKAX
3 dexTsl B mo- | a3pdexTs Xomna u ['aycca, MarHUTOKOHIIEHTPAI[UOH- N Z——
JYOPOBOJHHUKAX | HBIA 2P QEKT.
15 | ®usnueckue TepmoonnekTpuueckue saBieHus U 3QppeKTrl: 3ecdeka, onpoc
addektol B mo- | [lenbThe 1 ToMcoHna. MeTon TepMoO30HAA.
JTYIPOBOTHUKAX
16 | Pusnueckue [TomynpOBOIHUKY B CUIIBHBIX JIEKTPUUYECKUX TOJSX:
¢ dextsl B mo- | apdext ['anHa, TyHHENbHBIN 3P PEKT.
JYIPOBOJIHUKAX




2.3.2 3aHsATHSA CEMHUHAPCKOIO TUIIA.

CeMuHapckue 3aHATUS — HE IPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHUS.

®opmMma
Ne Hanvenopaine HaumenoBaHue 1a60paTopHBIX paboT TEKYLIETO
paznena (Tembl)
KOHTPOJISI
1 2 3 4

1 |Hocurenu 3apsana B |[UeThIPEX30HAOBBIH METO H METOI TEPMO30H/IA.

NOJIyIpOBOJHUKAX  (M3MepsieTcs yIelbHOE COIPOTUBIICHHUE MTOJIYIIPOBOIHHU- ammra
KOB YETBIPEX30HA0BBIM MeToi0M. Onpesensercs TN 1o- P
JYIPOBOJHUKA (p-TUIIA UM N-TUIIA) METOAOM TEPMO30H-
Ja.

2 |KouTakTtHbIE U OcHoBHble xapaktepucTuku MTOII-cTpykTyphl.
MIOBEPXHOCTHBIE N3yvaercs moBepXHOCTHO-0apbepHasi HEYCTONUYHUBOCTh 3amura
ABJICHUS B IIOJYIIPO- |[TOKA B CTPYKTYPE C KOHTAKTOM «METaJIJI — TYHHEJIbHBIN JIP
BOJHUKAX okucel — nonynpoBoaHuk (MTOID)».

3 |KoHTakTHBIE U BAX nosaynpoBoaHuKOBbIX 11010B. W3mepstores 10
IIOBEPXHOCTHBIE BOJIT-aMIIEPHBIX XapakTepucTuk (BAX) 6 nuonos. 3amura
SIBJICHUS B TIOJIYIIPO- JIP
BOJHMKAX

4  |KoHTtakTHbIE U BAX cBeToauonos.

IIOBEPXHOCTHBIE N3mepstores BAX cBeToaMO0B pa3IMYHOIO LIBETA. 3amura
SIBJICHUS B IIOJIYIIPO- JIP
BOJHMKAX

5 |®usnyeckue Hccaenosanue 3¢g¢gexra Xos1a B MoayNnpoOBOAHUKAX. ammra
3 eKTh B Hccnenyerca 3aBucumocts J/1C Xoina oT CUITbl TOKa P
NOJIYIPOBOJHUKAX  [depe3 MOJIYIPOBOJIHUK U MAarHUTHOT'O TOJISI.

6 |Dusnueckue JaTyuku GuU3HYeCKUX BeJIHYHH. Sammra
3¢ deKTh B Uccnenyrores 9 pa3iuyHbIX 1aTIYMKOB. TP
MIOJIYTIPOBOJHUKAX

7 |®usnyeckue JaT4uKu TemMnepaTypsl. ammta
3 peKTH B Hccnenyrorcs 7 pa3uyHbIX JaTYUKOB TEMIIEPATYPBHI. P
MOJIYTIPOBOJJHUKAX

8 |Dusuueckue ®oronpuemHuxku. Yacte 1. Poropesucrop. ammta
b dexTr B UccnenyroTcst xapakTepucTHKU (HOTOpE3UCTOpA. P
MIOJIYTIPOBOJHUKAX

9 |Dusuueckue ®oronpuemHuxku. Yacts 2. Poroauon. ammita
3 peKTH B HccnenyroTest XxapakTepUCTHUKU POTOIUOA. P
MOJIYTIPOBOJTHUKAX

10 |®uznyeckue ®oronpuemHuxku. Yacte 3. CosiHeuHas Oarapes. amura
3¢ ekt B HccnenyroTcs XxapakTepUCTUKH COJIHEUHOU OaTapew. P
NOJIYIPOBOIHUKAX

11 |Pusuyeckue ®oronpueMHukH. Yactb 4. ®OoTOTPAH3UCTOP. Sammra
3 peKTH B HccnenyroTest XxapakTepuCTUKU (OTOTPaH3UCTOPA. P
MOJIYTIPOBOJTHUKAX

2.3.4 IlpuMepHasi TeMATHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBble paboTsl — HE IPETyCMOTPEHBI.
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2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeHH sl JAJIs1 CAMOCTOATENIbHON padoThI
00y4aomUXCcH M0 JUCUUIIMHE (MOAYJIIO0).

No Bu CP [lepeuens yueOHO-METOIUUECKOTO 00ECTIEUeHUS TUCITUTINHBI
110 BBIMIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 [[Ipopabotka MeTtoauyeckue yKa3aHus 0 U3y4eHUI0 TEOPETUUECKOro MaTepuaa,
TEOPETUYECKOTO |yTBEPKACHHBIE Kadeapoil paauou3nKku 1 HAHOTEXHOJIOTUH, IIPOTO-
Marepuaia ko1 No 7 ot 20.03.2017.
2  |Odopmiienue Metoanyeckue yka3zaHHs [0 BBIIOJIHEHHUIO JIAOOPaTOPHBIX padoT,
Y TIOJIFTOTOBKA yTBepXkAeHHbIE Kadeapoil paarnopu3uKu 1 HAHOTEXHOJIOTHIA, TPOTO-
K 3alluTe ko Ne 7 ot 20.03.2017.
J1a00paTOPHBIX
pabor Kyxa M.A. ®usnka MoxynpoBOJIHUKOB: TAOOPATOPHBIE padOTHI /
M.A. Kyxa, E.H. Xyxa, I'.Il. Unpuenko. — KpacHonap: Kybanckuii
roc. yH-T, 2014.

Y4eOHO-METOIMYEeCKHE MaTepHalibl JUII CaMOCTOSITETILHONH DPa0OThI OOydYaIOMIMXCS M3
YKCIIa MHBAIMJIOB U JIMI] C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3710poBbsi (OB3) npenocTaBistoTcs
B (hopMax, aJlanTUPOBAHHBIX K OTPAHUYCHHSM HX 3]JOPOBBS M BOCIIPHUSTHS HH(POpMAIIHH:

J1J1s1 JIT C HApYILICHUSIMH 3PEHHSL:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIH TTepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanuzanuu y4eOHON paOOTBHI MO OCBOEHUIO MUCHUIUIMHBI «DH3HKa MOITYIpOBOA-
HUKOBY HCIIOJIb3YIOTCSI COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHUU:

— MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH;

— npoGyieMHOe 00yUYEeHHUE;

— 00CYXKEHHE CIOXKHBIX BOIIPOCOB U MPOOIIEM.

Ha nexnum BemHOcuTCs 80 % Marepuana, W3JI0KEHHOTO B IPOrpaMM€ IUCLUIUIMHBIL.
Ocranbubie 20 % MaTepuana BBIHOCATCS JUIS CaMOCTOSTENbHOrO u3ydeHus. Ilpn oObscHeHun
HOBOT'0 MaTepuaia UCHOIb3YyI0TCs MPOoOIeMHOE U3NI0KEHHE U TToucKoBast 6ecena. Yacth yueOHO-
ro MaTepuana NpeabsBISIeTCs TaKKEe U B AJIEKTPOHHOM BUE U O3HAKOMIIEHUS M W3YYEHUS.
bnarogaps aTomMy cokpaiaercst BpeMsi Ha KOHCIIEKTUPOBAHUE JIEKIIMOHHBIX 3aHATUH, YTO MO3BO-
JISIET MOKAa3bIBATh HAIJIAIHBIE TOCOOMS, 00CYk/1aTh COBPEMEHHBIE TOCTUKEHUS HayKU U TEXHUKU
U pa30upaTh KOHKPETHbIE MPOOJIEMHBIE CUTYallid, BO3HUKABIINE B IMpPOIECCE MCTOPUUYECKOTO
pa3BUTHS IPOU3BOJICTBA MOIYIPOBOAHUKOBBIX MaTepHaIOB U MPUOOPOB.

Ha naGopaTopHbIX 3aHATHUAX CTYACHTHI, padoTasi MaJbIMU TPYNIaMH 1O 2 YeloBeKa, U3-
MEPSIIOT XapaKTEPUCTHKHU TOIYIPOBOJHUKOB U IMOJIYIPOBOJIHUKOBBIX MPHOOPOB, MPUMEHSS Ha
NpPaKTUKE TEOpETUYEeCKHe 3HaHMA, ydaTcs paboTaTh ¢ HU(POBBIMU M AHAIOTOBBIMH H3MEPH-
TeIbHBIMU TPUOOpaMHU.

D¢ hexkTuBHOCTH YyUeOHOH NEeATEIHbHOCTH CTYAECHTOB OLIEHUBAECTCS 10 PEHUTUHTOBOM CH-
CTeMe.

B yueGHOM mporiecce MCHOIB3YIOTCS CIEAYIONINEe aKTUBHBIE M MHTEPAKTHUBHBIE (OPMBI
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MIPOBEICHUS 3aHATHI: MPOOJIEMHOE M3JIOXKEHUE, MTOMCKOBas Oecema, paboTa B MaJbIX Tpymmax,
JIUCKYCCHS.

JUia Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbS MPEIyCMOTpPEHA OpraHU3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHOYHbIE CPEICTBA VISl TEKYLEr0 KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOYHOM
aTTecTalNH.

4.1 ®donx OLIEHOYHBIX CPEACTB /IJIsA MPOBeAeHHUsI TeKYIeld aTTeCTAI[UMN.

Texymuil KOHTPOJIb:

— YCTHBIM OMpoc 0 KOHTPOJIBHBIM BOIIPOCAM IO pa3jienaM ydyeOHOM MporpaMmbl;
— 3amuTa Ja00paTOPHBIX PadOT.

IIpomesxyTouHas arTecTanus:

— 3a4€T.

4.1.1 IlpuMepbl KOHTPOJIBbHBIX BOIIPOCOB /IJIsl YCTHOI0 ONIPOca 10 pa3jesnaM y4eOHOMH
NPOrpaMMmBbl.

Pazoen 1. Hocumenu 3apaoa 6 noiynpoeoOHUKax.

HazoBute ocHOBHBIE crienupuieckie 0COOEHHOCTH MOMYTIPOBOTHUKOB.

C xakoil LenbIo JETUPYIOT MOTYITPOBOIHUKN ?

Kax dbopmupyrorcs paspelieHHbie U 3alpelieHHbIe 30HbI B TOJIYITPOBOTHUKE?

Kak o0BsicHUTh TeMIEpaTypHYIO 3aBUCMMOCTh KOHIICHTPAIIMM HOCHUTEJICH 3apsija B IMO-
JyNPOBOAHUKE?

B kakux momynpoBOJHUKAX KOHIEHTpPAlLMs HEOCHOBHBIX HOCUTENEH BBIIIE: B CUIIbHOJE-
TUPOBAHHBIX WM B CJIa00JIETUPOBAHHBIX?

Pazoen 2. I'enepayus, pekomounayus, ougppysus u opeitgh nocumeneit 3apaoa.

Jlns omMcaHus KAaKOro COCTOSIHMS IOJYNPOBOJAHMKA BBOJSAT IOHATUS KBa3sHypOBHEH
Depmnu?

JU1s 4ero BBOJAT MOHATHE «I€MAPKAI[MOHHBINA YPOBEHB)?

Kakwue criaraembie BXOAST B ypaBHEHHE TIOJTHOTO TOKa?

Kaxue gusnyeckue BeTUUMHBI CBA3BIBAIOT COOTHOLIEHUS DUHIITEHHA?

Kakne (usmueckue mporeccsl B MONYIPOBOIHUKAX YUYUTHIBAET YPaBHEHUE HETIPEPHIBHO-
cTu?

Pazoen 3. Konmaxkmmnule u nosepxHocmmuwle a61eHUA 6 NOJAYNPOGOOHUKAX.

J171s1 4ero BBOJST MOHATHE «IJIEKTPOHHOE CPOJCTBO»?

[Tpu kakux yCIOBHUSX KOHTAKT METAUI-TIOTYITPOBOIHUK SIBJIIETCS HEBBIMPSIMIISIONINM?
B uéwm 3akmouaercs 3¢ (heKT HHBEpCUU SIEKTPOIIPOBOAHOCTH Y TOBEPXHOCTH?

Urto Takoe KOHTaKTHasl pa3HOCTh oTeHImanoB? Kak ona oopasyercs?

[Touemy B coCcTOSTHUM paBHOBECHUS TOK Yepe3 p-N-TIepexo] paBeH HYI0?

Pa3zoen 4. @uzuueckue I¢hghpexkmul 6 nOAYNPOGOOHUKAX.

Kak 0OBSCHUTH CHEKTpaIbHYI XapaKTEPUCTHUKY TMOJYMPOBOIHUKOBBIX (DOTONPHEMHU-
KOB?

OO0s13aTeNBbHO JIM TPU TOTJIONICHHH (DOTOHA TIOMYTPOBOJHUKOM TOSIBIISIOTCS CBOOOTHBIE
HOCHUTENH 3apsaa’?

Kakne KOHCTPYKIIMH MMEIOT MOJTYNPOBOAHHUKOBBIE MarHUTOPE3UCTUBHBIC CTPYKTYPHI, B
KOTOPBIX ycTpaHseTcs Memaromuii 3¢ dext Xomna?

Kakum 06pa3omM B MONympoBOIHUKOBEIX TEPMOAJIEMEHTaX BO3HUKaeT Tepmo-2/[C?

Kakue dusndeckre r¢(hekTbl U3MEHSIIOT KOHIIEHTPAIMIO U MOJIBUKHOCTh HOCUTENEH 3a-
psiaa B CUIBHBIX DJEKTPHUECKUX TOTSX?



Kpumepuu oyenxu:

O1eHKa «3a4TeH0» CTaBUTCS, €CIHM MPOAEMOHCTPUPOBAH JIOCTATOYHBIN YPOBEHb dPYyIU-
POBaHHOCTH CTYJICHTA, BHIBOJABI U HAOJIIOACHUS CAMOCTOSITEIILHBI M B LIEJIOM MPOJEMOHCTPUPO-
BaHbI 3HAHUS U YMEHUS HEOOXOANMBIX KOMITETCHITHH.

OmeHka «He 3a4TeH0» CTaBUTCS, €CIHM CTYICHT HE MOXKET JaTh MPAaBWIbHBIC OTBETHI HA
50 % BOMPOCOB MM B OTBETAX JIOIMYILEHBI HECKOJIBKO IPyOBIX OMIMOOK.

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUA MPOMEKYTOUYHOM ATTECTALMH.
[TepedyeHb BOPOCOB, BEIHOCUMBIX Ha 3a4éT:

1. OCHOBBI 2JIEKTPOHHOM TEOPUH IEKTPOIPOBOAHOCTH. OTINYUTEIBHBIE CBOMCTBA 3JIEK-
TPOIIPOBOJHOCTH IOJIYIIPOBOJHUKOB. OHEPIHsl aKTUBALMU IIPOBOAMMOCTH. PaBHOBECHbIE U
HEpaBHOBECHbIe HocuTenu 3apsana. JpeidoBas ckopocTs U ee oneHka. BeiBoa dopmyisl amns
YAEIBHOM 3JIEKTPONPOBOJAHOCTH IMOJYNPOBOAHUKOB. [I0IBMKHOCTE HOCUTENEN 3apsana. «l ops-
YHE) HIIEKTPOHBI.

2. MonenbHble npecTaBiIeHUus 00 IEKTPOIPOBOIHOCTH NOIYIPOBOJHUKOB. ['eHepanus.
Jpipka. PekomOuHamus. YenbHasi 3JIEKTPONPOBOJHOCTh COOCTBEHHBIX, NPUMECHBIX U CKOM-
[IEHCUPOBAHHBIX IOJIYIPOBOAHUKOB. OCHOBHBIE M HEOCHOBHBIE HOCUTENH. TemmepaTypHbIit
JIarna3oH MPUMEHEHUs M0JIyTIPOBOAHUKOBBIX IPUOOPOB.

3. DnemenTs! 30HHONW Teopuu. Ocoboe MECTO BaJIEHTHBIX IEKTPOHOB. IIpoTHnBOpeuns
KJIACCUYECKOM 3JeKTpoauHamuku. I'mnore3a Ilnanka. Ilocrynarter bopa. I'mnoresa ne bpoimns.
[Tpuniun 3anpera Ilaynu. OGpa3oBanue 3HepreTHyeckux 30H. OOBACHEHHE OTINYMS MPOBOJI-
HUKOB, ITOJIYIIPOBOJHUKOB U UIEKTPUKOB HAa OCHOBE 30HHOM TE€OpUHU. DHEPreTUYECKas Iua-
rpamMma MoJylnpoBOJHUKA C JOHOPHOM U aKLENTOPHON IIPUMECSMH.

4. Kpazunmnyibc U 3 dexTuBHas macca. BoaHoBo# BekTop. ['padmku sHEprum cBo6o1-
HOT'O 3JIEKTPOHA U 3JIEKTpOHA B KpucTtajuie. 30Hbl bpumitosHa. «OTpunaTenbHas» macca dJeK-
TpoHa. JIpipKa. «JIerkue» u «TsiKenbie» ObIPKH.

5. CraTtucTuKa 3J1€KTPOHOB U JIBIPOK B MOIYHIPOBOAHUKAX. [I10THOCTH KBAaHTOBBIX COCTO-
auuil. Oynkuus pacnpenenenus Oepmu-/Iupaka i 3imekTpoHoB. YposeHb Oepmu. Pacripese-
nenre Maxkcsemia-bonbliMana. BeIpokaeHHbBIE U HEBBIPOXKACHHBIE NOIYNPOBOIHUKHA. DyHKINA
pacrtpeaeseHust s AbIPOK.

6. PacueT KOHIIEHTpaIMii 3JIEKTPOHOB U AbIPOK B 30HaX. ['paduku ¢pynkuuit N(E), f(E,T),
dn/dE. D¢ dexTuBHas MIOTHOCTH KBAHTOBBIX COCTOSIHMNA. Pacmonoxxenue ypoBHst depmu B He-
BBIPOXKJICHHBIX U BBIPOXKJICHHBIX TIOJIYIIPOBOTHUKAX. PacyeT KOHIIEHTpaluii HocuTesen (ni U pi)
JUIsl COOCTBEHHOT'O TIOJTYTIPOBOTHUKA.

7. Pacuet nonoxxeHust ypoBHs depmu 1711 HEBBIPOXKICHHBIX MOTYIPOBOJIHUKOB (pacueThl
WJUTIOCTPUPOBATH TpaduKamMu): a) €CIIM 3aJlaHbl KOHIIEHTpAIlMs HOCUTENIEH U TeMiiepaTtypa; 0) u3
YCIIOBUS 3JIEKTPUUYECKON HEHTpanbHOCTU KpUCTalljia Al COOCTBEHHOIO MOynpoBoaHuKa. [lo-
noxxeHue ypoHa PepMu B IIUPOKOM UHTepBaie TeMueparyp. Temneparypsl Ts u Ti.

8. Ompenenenue MUPHHBI 3aMPEIIEHHON 30HbI U INTyOUHBI 3aJIeraHusl IPUMECHBIX YPOB-
HEH 110 TEMIEPATYPHOU 3aBUCHMOCTH AJIEKTPOIIPOBOJTHOCTH.

9. PaBHOBecHbIE M HEpaBHOBeCHbIE HOcUTENU. KBasuyposuu depmu. Beicokuil 1 HU3KUM
YPOBEHb UH)KEKIIUH.

10. Ontuueckas OuMoOJspHas reHepauusi W JMHEHHas pekoMOuHanus. Bpems xu3Hu
HEPABHOBECHBIX HOCUTENEH 3apsia.

11. Ontuyeckas OunonsgpHasi reHepalys U KBaJpaTU4Has peKkoMOMHaius. MrHOBEHHOE
BpEMS JKU3HMU.

12. OcHOBHBIEC BUIBI PEKOMOMHAIIMN: MEX30HHAs, Yepe3 JIOBYIIKHU, pekoMOuHamms Oxe.
[ToBepxHocTHas pekomOuHanua. LlenTps! npuinnanus. JleMapkalMoOHHbIE YPOBHH.

13. Muddysuonnsie u naperioBbie TOKH. YpaBHEHHE MOJHOrO Toka. COOTHOIIEHUS
OWHIITENHA.
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14. YpaBHEHHE HEMPEPHIBHOCTH, YUUTHIBAIOIIEE TCHEPALINIO, PEKOMOMHAINIO AU Y30
u npeiid Hocureneit 3apsana. Ypasuenue [lyaccona.

15. duddysus u apeiid HepaBHOBECHBIX HOCUTENEH 3apsiia NP MOHOMOJSPHONW TPOBO-
JUMOCTH. J[MHa SKpaHupoBaHusl. MaKkCcBeIOBCKOE BpeMsl peslaKCaliHy.

16. quddys3us u apeiid B cmydae OUMONIApHON onTudeckoi reneparun. Juddysnonnas
nuHa. J{nmuHa apeiida.

17. TlonynpOBOJHUKN B CHJIBHBIX DJICKTPUYECKHUX TOJIAX: «Pa3orpeB» HOCUTENEH, 3¢-
¢dexT ['aHHa, ynapHas M 3JEKTpOCTaTHYECKas MOHM3aLMU, TyHHENbHbIH >pdext. TyHHeabHbII
JUO.

18. ®uznyeckue mporecchl B KOHTAKTE METaUI-IOIYIPOBOJHUK. 30HHBIE TUarpaMMbl
MeTaJljia ¥ MOJIYIPOBOAHUKA 10 KOHTAKTa U CTPYKTYphI IIOCIE KOHTAKTa B COCTOSIHUM PaBHOBE-
CHsl U IIPM 110/1a4€ BHEIIHEro HanpspkeHus. Pabora BeIX0/a, 3JIEKTPOHHOE CPOJICTBO, KOHTAKTHAS
pasHOCTh MoTeHuuanoB. Pacmpenenenue oObeMHOro 3apsina u moyisi. OMUYECKHE KOHTAKTHI.
BAX.

19. TloBepxHOCTHBIE COCTOSIHUS. YpoBHH Tamma. DHepreTHuecKkue Auarpammbl 00ei-
HEHHOI'0, THBEPCHOT'O M 00OTallleHHOT'O CJI0eB. BBICTphIe N MeAJICHHbIE TOBEPXHOCTHBIE COCTOS-
HUs. Dddexr momus.

20. DyeKTpOHHO-ABIPOUHBIA MEPeXoa B COCTOSHMM paBHoBecus. Kimaccuduxauus p-n-
nepexo/ioB. JluarpaMMbl pacrpezesneHuss 00beMHOTo 3apsja, 3JIEKTPUUECKOIro IOJIsl, KOHIIEH-
Tpauuit Hocutesne. Pacuer BbICOTHI MOTeHIMAIbHOIO Oapbepa. lllupuna u GapbepHas eMKOCTh
PE3KOro U INIaBHOTO p-N-Tiepexoaa.

21. HepaBHOBecHOe cocTosiHME p-N-niepexoaa. MHXeKuus M 3KCTpakiHs HEOCHOBHBIX
HocuTenel 3apsaaa. Mi3MeHeHus BBICOTHI, IIMPUHBI 0apbepa 1 OapbepHO EMKOCTH MIPH MIPSIMOM U
oOpaTtHOM BKJIO4YeHUHU. OnpezeneHre KOHTAKTHOW pa3HOCTH MOTEHLMAIOB 110 BOJbT-(hapaaHon
xapaktepuctuke. Juddysnonnas emxocts. Pacmonoxenue kBasmypoBHerr @epmu. BAX p-n-
nepexoza.

22. ®OTOINEKTPUUECKUE SBJICHHUS B IMOJYNMPOBOAHUKAX. Kimaccudukanus u xapakTepu-
CTHKH IPUEMHHUKOB ONTUYECKOT0 U3iaydeHus. @otope3suctopsl, GoToaroab:, GOoTOTPaH3UCTOPHI.
Conneunas 6arapes. 2J1C JlemOepa.

23. I'anpBaHOMarHUTHbIE 3(PPEKTH B MONYNPOBOAHMKAX: XoJula, ['aycca, MarHUTOKOH-
LEHTPauMOHHBIA. MarauTope3ucTopel. MarHuToanopl. MarHuTOTPaH3UCTOPHI.

24. Tepmooanexrpudeckue sBiieHus U d3pdextol 3eedeka, [lenbrhe u Tomcona. duszmnve-
CKas CYIIHOCTb U IPUMEHEHNE B IPOMBILIEHHOCTH. MeTol TEpMO30H 1.

3aueT NpoBOAUTCA B YCTHOU (popme, IIPH 3TOM CTYAEHTaM 3a/latoTcs 2 Bompoca U3 ool1ie-
ro TepeyHs BOMPOCOB K 3adery M pgaercs Bpems (30-50 MuHYT) Afs NMOATOTOBKH IUIaHA-
KOHCIIEKTa OTBETA.

Pexomenayercs cinenyromue KpUTEprun OIEHKH 3HAHUH.

O1eHKa «HeyA0BJIeTBOPUTEIBLHO/HE 324TEHO0» BBICTABISIETCS B TOM CIllydae, €Cllu CTy-
JIeHT JEeMOHCTPHPYET:

- He3HaHHE OCHOBHBIX 3aKOHOB, ()OpMYJI, HOHATUI U TEPMUHOB YU4€OHOM TUCIUIUIMHBL,

- MIOBEPXHOCTHOE 3HAHNE TEOPETUYECKOT0 MaTepHarna.

O1eHKa «y/A0BJIeTBOPUTEIbHO/32a4TEHO)» CTABUTCS CTYJI€HTaM, KOTOpPbIE ITPU OTBETE:!

- B OCHOBHOM 3HAIOT Y4Y€OHO-TIPOTPAaMMHBIN MaTepual B 00bEME, HEOOXOIUMOM ISt
POI0JDKEHUS yueObl U paboThI O podeccuu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha BOMPOCHI MMEIOT HApYIIEHHsI B TIOCIEI0BATEILHOCTH U3JIOKEHUS YUeOHO-
ro MaTepuala, JEMOHCTPHPYIOT MMOBEPXHOCTHBIE 3HAHMS BOIPOCA, MPUBOAIT 0€3 MaTeMaThuie-
CKUX BBIBOJIOB HEOOXO0AUMBIE pU3nUecKkue GopMyIibl;

- IMEIOT KpaTKHE OTBETHI TOJIBKO B paMKaX JICKIIMOHHOTO Kypca;

- IPUBOMAT HEUeTKUE POPMYITUPOBKU (PU3NUECKUX MOHATUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MTOTPEUTHOCTH U TPYObIe OMMOKHU B OTBETE.

O1eHKa «XOPOII0/32a4TEHO0)» CTABUTCS CTY/I€HTaM, KOTOpPbIE IIPH OTBETE:!
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- 00HapyXHBalOT TBEP/OE 3HAHHWE MPOTPAMMHOIO MaTepuaa, KOTOPHIA H3JIaraioT CH-
CTEeMaTU3UPOBAHO, MOCJIEIOBATEIEHO U YBEPEHHO;

- YCBOMJIM OCHOBHYIO M Han0oJiee 3HaYNMYIO JIOTIOJTHUTEIBHYIO JINTEPATypy;

- JIOIYCKAIOT OT/EJIbHbIC MOrPEIIHOCTH U HE3HAYUTENbHbIE OIIMOKU MPH OTBETE U JIETKO
YCTpPaHSET OT/AENbHBIE HETOYHOCTH C IOMOUIBIO JIOTIOJTHUTEIBHBIX BOIPOCOB MPENOAaBaTENs.

O1eHKa «OTIMYHO/32a4TEHO0)» CTABUTCS CTYIEHTaM, KOTOpPbIE IIPH OTBETE:

- 00Hapy»XHMBaIOT BCECTOPOHHEE CHUCTEMATHYECKOE M TIIyOOKOEe 3HaHUE MPOTPAMMHOTIO
MarepHaia (3HaHWE OCHOBHBIX MOHATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMILIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- U3J1araloT MaTepual JOTHYHO, [I0CIE0BAaTEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIAraloT Marepual ¢ JAOCTaTOYHO YETKUMHU (HOPMYIHMPOBKAMH, MOATBEPIKAAEMBIMH
rpadukamu, HuppaMu WId IPIMEPaAMU;

- BJIaJICIOT HAYYHBIM CTHJIEM PEUH;

- IEMOHCTPUPYIOT 3HAaHHE MaTepHaja JeKIui, 0a30BbIX YUEOHUKOB U JOMOIHUTEIBHOM
JUTEPATYPHI.

OHGHO‘-IHI)IG cpeacTBa 411 MHBAJIMAOB U JIML C OrPaHUYCHHBIMU BO3MOKHOCTAMMU 310pO-
BbS BBHIOUPAIOTCS C YIE€TOM MX WHAWBUAYAIBHBIX MICUXO()U3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XOIII/IMOCTI/I HHBaJIMAaM U JIMlaM € OrpaHM4YCHHBIMH BO3MOKHOCTSAMU 310PO-
BB IPEIOCTABIISIETCS TOMIOIHUTEIILHOE BPEMs ISl ITOJITOTOBKHM OTBETA HA SK3aMEHE;

- [IpY NIPOBEICHUU MPOLEYpbl OLIECHUBAHUS PE3YIbTATOB OOyUEHUS! UHBAJIUJOB U JIMIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI IIPETyCMATPUBACTCS MCIIOJIb30BAHHE TEXHHYECKUX
CpeacTs, H€06XOI[I/IMBIX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

- Ipx HEOOXOAUMOCTH ISl 00OYYAFOIIMXCS C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI
U UHBAJIMAOB IIpoucaypa OUCHHUBAHUA PE3YJILTATOB O6y‘-I€HI/I$I o JUCHUINIIMHE MOXCET IMPOBO-
JUTHCA B HECKOJIBKO 3TaIloB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS MHBAJIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOKHOCTSIMU 3/IOPOBbsI 110 JTUCHMIUIMHE (MOIYJIO) MpEeAyCMaTpUBaeT MPEAOCTaBICHUE WH-
¢dopmanuu B popMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/10pPOBbsI U BOCIPUATH HHPOpMa-
ouun:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIeHNsIMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCS.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJbLHOH y4eOHOH JMTEPATypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS M CUUILTUHBI (MOTYJIfA).

5.1 OcHoBHasi 1UTEpaTypa:

1. Tanumosa K.B. ®usuka nonynpoBoanukos: yueOHuk / K.B. Illanumosa. — U3n. 4-e,
crep. — CIIO. [u ap.]: Jlanp, 2010. — 392 c. — (YueOHuku a1 By30B. CrienuanbpHas JUTEPaTypa).

2. AHcenpMm A.U. BeneHnue B TEOPHUIO OMYIIPOBOTHUKOB. [ DNEKTPOHHEIN pecypce]: yueo.
nocobue — DOmektpoH. gaH. — CII6.: Jlamp, 2016. — 624 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/71742.
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3. 3erps I'.I'. OcHOBBI (PU3UKH TIOJYIPOBOJHUKOB. [DIEKTPOHHBIN pecypc]: yueb. moco-
oue / I'.I'. erps, B.U. Ilepens. — DnextpoH. nan. — M.: @usmaraur, 2009. — 336 c. — Pexxum no-
cryna: http://e.lanbook.com/book/2371.

JIy1st OCBOCHMS TUCHUILIMHBI MHBAJIMIAMHU | JIMIIAMH C OTPaHHMYCHHBIMU BO3MOKHOCTSIMH
3I0POBbSl MMEIOTCSI M3JaHHSI B DJICGKTPOHHOM BHJIE B DJICKTPOHHO-OMOIMOTEUHBIX CHCTEMAax
«JIawby, «lOpaiiT», «YaUBepcuTerckas oudmmoreka ONLINE.

5.2 lonostHMTEILHASE JIATEPATYypa:

1. UrymuoB JI.B. OCHOBBI MOJYITPOBOIHUKOBOM 3JIEKTPOHUKHU [DJIEKTPOHHBIN pecypc]:
yueb. nocobue / JI.B. Urymuos, I'.Il. Koctionnna. — DnekrpoH. gan. — M.: ['opsyast auHus-
Tenexom, 2011. — 394 ¢. — Pesxum moctyma: https://e.lanbook.com/book/5157.

2. Bypb6aeBa H.B. OcHOBBI TIOTYITPOBOJHUKOBOM 3JEKTPOHUKH [ DIEKTPOHHBIN pecypc:
yue0. mocobue. — DnekTpoH. maaH. — M.: @usmariaut, 2012. — 312 c. — Pexum nocryna:
https://e.lanbook.com/book/5261.

3. CmupnoB HO.A. dusnueckrue OCHOBBI ANIEKTPOHUKH: yueOHoe mocobue / FO.A. Cmup-
HoB, C.B. Coxoinos, E.B. Tutos. — CII6. [u ap.]: JIans, 2013.

4. XKyxa M.A. ®Ousuka NOTYNPOBOJHUKOB: JabopatopHbie pabotel / M.A. XKyxa,
E.H. Kyxa, I'.Il. Unpuenko. — Kpacuonap: Kybanckuii roc. yu-t, 2014. — 35 c.

5.3 Ilepuoguyueckue U3TaAHUS:

B oubmuoreke KyOI'Y mMeroTcs ciemyroniue MepuoIuvecKue W3IaHus 10 TPOQHUITIO
JUCIUTLTAHBL:

B mupe Hayku.

Uzsectus BY3os. Cepus: Pagunodusuxka.

N3Bectus BY308B. Cepus: Paanosnexkrponuka.

N3sectusa BY3os. Cepusi: ®usnka.

WnxenepHas pusnka.

MuKpo371eKTpOHUKA.

Pagnorexnuka u 3JIeKTpOHUKA.

Pagnotexnuka. Pedeparusnsiit xxyprnan. BUHUTU.

Cencop.

®u3nKa U TEXHUKA MTOJIYIIPOBOIHUKOB.

DIEeKTPOHUKA.

OnextpoHuka. Peeparusnsiii xypaan. BUHUTU.

DIeKTpOHUKA: HayKa, TEXHOJIOTHs, OU3HEC.

6. Ilepeyenr  pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHHUILIMHBI (MOAYJIS).

1. EnnHOE OKHO nOCTyma K oOpa3oBarensHbIM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pazoBarenbHbINA moptan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

4. bonpmas HaydHas oubmmoreka — URL: http://www.sci-lib.com/.

5. Pazmen «®usuka» EctectBeHHO-Hay4yHOro oOpa3oBaTenbHoro mnoprama — URL:
http://www.en.edu.ru/catalogue/304.

6. Paznen «IlomympoBogHuKH» 00pa3zoBatenbHOro nmpoekra A.H. Bapruna «®usnka, xu-
MUsI, MATEMaTHKa CTyIeHTaM U IkoinbHukam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Paznen «Texuunueckue Hayku (Pagnodusuka. Pannosnexkrponuka. [lomynpoBonHuko-
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Bas AJICKTPOHMKA H Jp.)» 0OpazoBaTenbHOro npoekra A.H. Bapruna «®usuka, Xxumusi, MaTeMa-
THKa CTyeHTaM U 1mKkonbHuKam» — URL: http://www.ph4s.ru/book_ph_poluprovodnik.html.

8. MHudopmammonnsie pecypcel Hayunoir  Oumbmmorexm Kyol'Y —  URL:
http://www.kubsu.ru/ru/university/library/resources.

7. MeToauveckne yKazaHusi AJs OOy4YalOUIUXCS IO OCBOCHHI) IMCHUILIHHBI
(MonmyJisi).

Jlyis yCHenmHoro OCBOCHUS JAUCIUIUINHBI «DH3HKa MOTYIPOBOJIHUKOBY TPU CAMOCTOSI-
TEJIbHOM paboTe CTYAEHT IOJIKEH UMETh:

1) KOHCIIEKT JIEKIIUi B OyMa)KHOM HJIH SJICKTPOHHOM BUJIC;

2) yueOHHK (yueOHOE M0coOre) B COOTBETCTBUU CO CITUCKOM JINTEPATYPHI;

3) TeTpanp s TabOpPaTOPHBIX PadoT.

CamocrosTenbHas padoTa COASPKHUT CIEAYIOIINE BUIbI y4eOHOM AEATEIbHOCTH CTYCH-
TOB:

— TEOPETUYECKYIO0 CAMOIIOATOTOBKY K JTa0OPAaTOPHBIM 3aHATHSAM U K 3a4eTy MO KOHCIIEK-
TaM " y4eOHOM JuTeparype;

— oopMIICHHE OTYETOB TI0 pe3yJIbTaTaM J1abopaTOpHBIX padboT (O BEIOJHEHHOW Tabopa-
TOPHOU PabOTE CTYIEHTHI OTYMTHIBAIOTCS MPEIIOIaBaTEI0 Ha CIIAYIOIIeM (0YepeIHOM) J1abopa-
TOPHOM 3aHSTHH).

[Mpucrtynas k uzydeHuro «OU3UKHU MOJIYIIPOBOJTHUKOBY» CTYACHTHI TOJHDKHBI XOPOIIIO Bia-
JIeTh HEOOXOMMBIM MaTEMaTHYECKHM aIlapaToM: HHTErPUPOBAHUEM U JU(PepeHIIMPOBAHUEM,
a Takke pemarh TuddepeHuaIbHbIC YPAaBHCHUS.

CryneHTy HEOOXOIMMO CHCTEMAaTHYEeCKH PadOTaTh B TEUYEHHE CEMECTpa IO HM3YYECHHUIO
TEOPETUYECKOTO MaTepraia u MPpUoOPETEHHIO HABBIKOB AKCIICPUMEHTAIBHON paOOTHI.

Jist 3amoMuHaHUS JTEKIIMOHHOTO MaTepuaia (B TOM YHUCIIE U B MIEPHOJ MOATOTOBKH K 3a-
YeTy) CTYJCHTY HEOOXOIMMO XOPOIIO 3HATh CBOMCTBA MAMSATH U aKTUBHO IOJIb30BaThCS MHEMO-
TEXHUYECKUMHU TpUeMaMd. MeToIu4ecKne pPeKOMEHIAMK 10 3allOMUHAHWIO MOXKHO HAWTH B
HuTepHeTe MO KIIOYEBBIM CIOBAM: «I1aMATh», «MHEMOHHKA», «MHEMOTEXHHUKA», «KaK 3aloM-
HUTH Y4eOHBIN MaTepuam. JKenarenbHO Takke 03HAKOMHUTHCS ¢ TPUEMaMH KOHCIIEKTUPOBAHHUS,
T.€. CO CII0COOAMU COKpAIEHHs 3allMCH CJIOB U CJIOBOCOYETAHHM, HapUMep, NPUMEHIEMbIMU B
CJIOBApSX W YHIUKIIOTICAHSX.

B ocBoeHuM MUCHUIUIMHBI WHBATUAAMHU U JTUIIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuaa.

WupuBuayanbHble  KOHCYNBTAIlMM IO TPEIMETY SBISIOTCS BaXHBIM  (haKTOPOM,
CIOCOOCTBYIOIUM MHIMBUIyaTU3allid O0y4EHHUSI U YCTAHOBJICHUIO BOCITUTATEIHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OOyJaromUMCS WHBAJIHIOM WM JIMIIOM C OTpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

VY cnemHocTh 0CBOCHHUS CTYJICHTOM Y4eOHOW JUCIUTUTMHBI OTPaXKaeTcsl B €ro peuTHHTe —
cyMMe 0auioB, KOTopast GOpMHUPYETCsl B T€UEHHE CeMecTpa IO pe3yJibTaTaM YCTHBIX OIPOCOB U
3amuT Ja00paTOPHBIX PadoT.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX NPH OCYHIECTBJICHUHU
00pa3oBaTe/ILHOIO MPOLEcca MO0 JMCUUILIHHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KOHcyHLTI/IPOBaHI/IC noCcpeaACTBOM BHCKTpOHHOﬁ IIOYTHI.

8.2 llepevyenb HHPOPMAIHOHHBIX CIPABOYHBIX CUCTEM:

1. DnexTpoHHBIHM KaTanor HayyHou 6ubmuorexku Kyol'y
(http://212.192.134.46/MegaPro/Web).
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2. DnekTpoHHas OubnroreuHas cucteMa «YHuBepcuteTckast ondiamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexTpoHHas oubaroTevyHas cuctema u3narenscTa «Jlarby (https://e.lanbook.com/).

4. DnexkTponHas oubnuoreunas cucrema «tOpait» (https://www.biblio-online.ru/).

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi /JIA  OCYILEeCTBJICHUSA
00pa30BaTeJbLHOIO NpoIecca 1Mo AUCHUIINHE (MOIYJII0).

Ne Bun pabor

(MOAyJsl) MU OCHAILIEHHOCTh

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITIINHBI

1. JlexnnonHwle

Ayautopus 317c¢, ocHallleHHasi IEPEHOCHBIM ITPOEKTOPOM

3aHSTHS Y MarHUTHO-MapKEepPHOM JIOCKOH.

2. | CemuHapckue - (Y4eOHBIM TUTAHOM CEMUHAPCKUE 3aHITUS HE TIPeyc-
3aHSTHS MOTPEHBI. )

3. JlaGopatopHbie Aynutopus 317c¢, ocHaieHHas: 000pyA0oBaHUEM, HEOO-
3aHATHUS XOJIUMBIM JISI TPOBEJICHUS JIAOOPATOPHBIX PadoT.

4. ['pynnoseie (MHIUBUIY-
aJIbHBIE) KOHCYJIbTALIUU

Y MarHUTHO-MAapKEPHOM JOCKOM.

Aynautopus 317c¢, ocHaleHHasi IEPEHOCHBIM ITPOEKTOPOM

5. | Texymuit KOHTPOJB, TIPO-
MEXYTOYHAas aTTecTalus

Y MarHUTHO-MapKepHOH JTOCKOM.

Aynautopus 317c¢, ocHalleHHasi IEPEHOCHBIM ITPOEKTOPOM

6. | CamocTrosTeabHast
paboTta

C IIOAKIKYCHUEM K CCTHU I/IHTepHCT.

Aynuropus 311c, ocHalmieHHas KOMIBIOTEPHON TEXHUKON

YuyeOHas 1a0opaTopusi NOJYNPOBOAHUKOBOH JIeKTPOHUKH PT® Kyol'Y

JlaGopaTopHbIe 3aHATHUSA 110
qucuuIuiHe «Pu3uKa noiy-
MIPOBOTHUKOBY TPOBOSTCS B
yueOHoM 1abopaTtopuu mosy-
MIPOBOTHUKOBOH 3JIEKTPOHUKH
(aya. 317c), ocHaleHHOM He-
00X0AMMBIM J1a00paTOPHBIM
o0opy0BaHUEM U IpUOOpa-
MH.

Oo6opynoBanue yaeOHOM 1ab0opaTopuu:

Ocuunorpad C1-78

Ocmmtorpag C1-92

Ocuumnorpad mudposoit 3anomunarommii AKUII-
4115/1A

[Tudposoii BonsT™MeTp B7-38

[Tudposoit mynsTumerp AKTAKOM ABM-4084

HUcrounuk nuranus b1-12

Hcrounuk nutanus 55-9

Hcrounuk nuranus b5-12

YacToToMep 371eKTpoHHO-cueTHbIN Y3-54

M3mepuTenb MOIHOCTH TEPMUCTOPHBIN M3-22A

N3mepurens XxapakTepUCTUK MTOIYIIPOBOIHUKOBBIX
npubopos JI12-56

KommiekT ma6oparoproro o6opynoBanus K32

Nzmepurtens KCBH nanopamusiit PK2-47

Nzmeputens KCBH nanopamusiii P2-59

['eneparop ummnynbcoB ['5-54

I'eneparop JI30
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