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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 MOJIeNIel (PU3UKH MOTYITPOBOIHHU-
KOB U COOTBETCTBYIOIINX UM MaTeMaTH4ecKux (Hopmy,

- U3y4EHHUE METOJIOB AKCIEPUMEHTAIBHOTO MCCIEIOBAHUS XapaKTEPUCTHK MOIYIPOBO/I-
HHUKOB ¥ MOJIYIPOBOJIHUKOBBIX IPHOOPOB.

1.3 MecTo AucuuiuIinHbI (MOAYJs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.

Juctumina «®u3nka NOoTynpoOBOIHUKOB» OTHOCHTCS K BapHAaTUBHBIM JTUCHUILUIMHAM
brnoka 1 ygeOHoro miaHa. J{isi ycrienHOro u3ydeHus JUCUUIUIMHBI HEOOXOJMMBI 3HaHUS 001I1e-
ro Kypca ¢usuku, «MaTtemaTuueckoro aHanuza» u «JAuddepeHunanbubx ypaBHeHuit». OcBoe-
HUE JUCHUTUIMHBI HEOOXOIUMO /ISl M3YYEHUS! NUCHUILTHHBI «[l0TynpoBOTHUKOBBIE MUKPO- H
HaHOMAaTEepHAIIBD».

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH 0CBOCHH 00pa30BaTe/IbHON NPOrpaMMbl.

N3ydyenne naHHOW ydeOHOW AMCIMILIMHBI HANPABJICHO Ha (GopmupoBaHuEe y 00ydaro-

muxcs npodeccuonanbubix kommereniui (ITK):

NH- B pe3ynbrate uzyueHus: yaeOHON AUCHUIIINHBI
No | nmekc Coneparnne o0yJaroniuecs: JOKHbI
IL.I1. | KOMIIE- KOMICTCHIH
(unm e€ wacTn) 3HATH yMeTh BJa/1eTh
TEHIUU
1 I1IK-1 | CnocoGeH cTpouts (puznde- ¢usnyeckue Npo- | CTPOUTH HaBbIKaMU
CKHE M MaTeMaTH4eCKue Mojie- | 1ecchl v YPQeKThl, | puznueckue | paboThl CO
71 TpUOOPOB, YCTPOMCTB U Ma- | OCHOBHBIE IIOHA- | M MaTeMa- | CTaHJapT-
TEPUAJIOB YJIEKTPOHHUKH U THSI, 3aKOHBI U TUYECKHE HBIMH TIPO-
HAHORJIEKTPOHUKH Pa3IMYHOIO | MOJENU GU3UKKA | MOJENIH MO- | TPAaMMHBIMU
(GYHKIIMOHATHHOTO Ha3HAYE- MOJTYTTPOBOTHUKOB | IYIIPOBOJI- | CPEACTBAMHU
HUS, @ TAK)KE UCII0JIb30BaTh U COOTBETCTBYIO- | HUKOBBIX KOMIIbIOTEP-
CTaHJApTHBIE IPOTPaMMHBIE e UM MaTeMa- | MPUOOPOB U | HOT'O MOJIe-
CpeCTBa UX KOMIBIOTEPHOIO | THYECKUE GOPMY- | MaTEpUaNOB | JIUPOBAHUS
MOJICIIMPOBAHUS B
2 I1K-2 | CnocoGeH apryMeHTHpPOBaHO METO/]IbI IKCIIE- paboTtaTh ¢ | mpuemMaMu
BbIOMpATh U PEaIn30BbIBATh HA | PUMEHTAIbHBIX N3MEpPH- o0paboTku
npakTuke Y3PPEeKTUBHYIO Me- UCCIIeI0BAaHHH TENbHBIMUA | pe3yJbTaToOB
TOJIUKY SKCIIEPUMEHTAIHHOTO | TTAPaMeTPOB U npubopamMu | I3MEpPEHUN
UCCIIIOBAaHMS MTAPaMETPOB U | XapaKTEPUCTHK
XapaKTEPUCTHK MPHOOPOB, MOJTYTIPOBO/THU-
CX€M, YCTPOUCTB M YCTAHOBOK | KOB U IOJIYIIPO-
AJIEKTPOHUKHU M HAHOAJIEKTPO- | BOJHHUKOBBIX
HUKH Pa3IMYHOTro (QyHKIIHO- npubopoB
HAJIbHOTO Ha3HAYCHUS




NH- B pe3ynbrate u3ydyeHnus: yaeOHOW AUCHUTUINHBI

Coneprkanue
Ne | mekc 00y4JaroIIMecst JOIDKHBI
KOMITCTCHIIUH
ILIL. | KOMIIE- .
(v €€ yacTH) 3HATh yMeTh BJIA/IETh
TEHIIUU
3 [1K-3 | CnocoOeH BBIMONHATE PacdyeT | CPEICTBA aBTOMa- | COCTAaBJIATh | HaBBIKAMH
U IPOCKTUPOBAHME 3JIEKTPOH- | TU3AIMH IPOEK- | TEXHHYe- pacyeToB
HBIX IPUOOPOB, CXEM U THPOBAHUSI CKOE 3aJla- | IPOEKTUPO-
YCTPOMCTB pa3Iu4HOrO (HyHK- HUE BaHMSA DJICK-
[IMOHAJILHOTO HA3HAYCHUS B TPOHHBIX
COOTBETCTBUH C TEXHUYECKUM npudopoB

3aJ1aHUEM C UCIIOJIb30BAHUEM
CPEICTB aBTOMATU3aLMHU I1PO-
E€KTHUPOBAHUs

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 pacmpese-

JIEHUE TI0 BUAaM paloT MPEeCTaBICHO B TaOIUIIE.

Bcero Cemectpsbl
Bun yae6HO#M paboThI 4acoB (uacsl)
6

KonrakTHasi paGoTa, B TOM YHCIe: 82,2 82,2
AyauTOpHBIE 3aHATHS (BCEro): 80 80
3aHsATUS JEKIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHS 48 48
3aHATHS CEMUHAPCKOTO THUTIA
(ceMuHapbl, MPAKTUYECKUE 3aHATHSA) B} -
HWnasi koHTaKTHas padoTa: 2,2 2,2
Kontposs camocrosrensHoil padotsl (KCP) 2 2
ITpomexyrounas arrectauus (MKP) 0,2 0,2
CamocroniTejibHAasi pa6oTa, B TOM YHCJI€: 25,8 25,8
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 15,8 15,8
OdopmIiieHNE 1 TTOATOTOBKA K 3aIlIATE JJAOOPATOPHBIX padoOT 10 10
KonTpoJis:
IToaroToBKa K 3K3aMEeHY - -
OO0masi Tpy10eMKOCTh | Yac. 108 108

B TOM YHCJIe KOHTAKTHasi padoTa 82,2 82,2

3a4. efl. 3 3




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacrnipenenennie BU10B yueOHOI pabOThI U UX TPYIOEMKOCTHU IO pasjieiaM JTUCIUILINHBI.

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, peKOMGI/IH%LII/ISI, maddy- 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: 105,8 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)
KOHTPOJIS
1 2 3 4
1 DIIEKTPOIPOBOIHOCTH MOJIYIIPOBOIHUKOB. PaBHOBEC-
HbIE M HEPaBHOBECHbIE HOCUTENN 3apsina. [peiidoBas
Hocurenu ckopocTb. [TonBMXHOCTE HOCUTENEH 3apsaaa. «I ops- .
3apsaa B momy- | 4Me» dNEeKTPOHbL. COOCTBEHHBIE, IPUMECHBIE K CKOM- YeTHEI
TIPOBOIHUKAX MIEHCUPOBAHHBIE MOJIYIPOBOAHUKHN. OCHOBHBIE U HE- Onpoc
OCHOBHBIE HOCUTENHU. TeMnepaTypHbIi quana3ox
IIPUMEHEHHUS MOJIYIIPOBOIHUKOBBIX TPHOOPOB.
2 OnemeHThI 30HHOM Teopuu. ['unoresa [Tnanka. [Tocty-
natel bopa. I'nnore3a ne bpoins. [IpuHumn 3anpera
[Taynu. DHEpreTUecKue ypoBHHU U 30HBI, SHEPreTHYE-
Hocurenu ckas nuarpamma. Kpazunmiynbe u 93QdekTuBHAS Mac- | VY CTHBIH
3apiia BIOMY= | 5 BommoBoii BekTop. ['paduku sHEpruu CBOOOAHOTO onpoc
TpOBOAHIKAX AJIEKTPOHA U 3JIEKTPOHA B KpUCTaiUIe. «OTpuLaresnb-
HasD» Macca JIeKTpoHa. JlpIpKa. «JIerkue» u «rsxe-
JIBIE» JABIPKH.
3 CraTtucTHKa IEKTPOHOB U JBIPOK B IOIYIPOBOJIHU-
kax. @ynkuusa pacnpenenenus Gepmu-lupaka. Ypo-
Hocurem BeHb Depmn. Pacnipenenenne Makcsenna-bonbumMana. | v orpypris
3apsaja B IONTY- | BpIpOkACHHBIE U HEBBIPOXKIEHHBIE NTOITYIIPOBOIHUKH. orpoc
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- 5
3apsia B HOMy- NPOBOIHKMKOB N- U P-THIIA. Onpenenenye MUPUHBI 3a- | Y CTHBIN
HIPOBOHHKAX NPEIIeHHOH 30HbI 1 FJ'Iy6I/IHEaI 3ajieraHus IPUMECHBIX orpoc
YPOBHEH 10 TEMIEPATYPHOI 3aBUCUMOCTH JIEKTPO-
IIPOBOJAHOCTH.
5 I'enepanus, pe- | PaBHOBeCHbIE 1 HEPABHOBECHBIE HOCUTENU. KBa3u-
KOMOHMHAIIUSA, ypoBHu ®epmu. Ontuyeckas OUNOIspHAas TeHepalusl.
muddy3us u Jlunelinas v KBaJgpaTH4Has peKkoMOuHanmu. Bpems
npeid HOCUTe- | )KM3HHM HEPaBHOBECHBIX HOCHTEJEH 3apsija.
JIeH 3apsija VcTHRIN
6 ['enepanus, pe- | OCHOBHBIC BUIbI peKOMOMHALINH. [leMapKaoHHbIe OIpoc
KOMOWHAIIHSI, ypoBHH. [{uddy3nonnsie u apeiidonbic TOKH. YpaB-
muddy3us u HEHUE NOoJIHOoro Toka. CooTHOLIEHHE DMHIITEHHA.
npeid HocuTe-
Jen 3apsiaa
7 ['enepanus, pe- | YpaBHeHHe HenpepbIBHOCTU. Y paBHeHue [lyaccona.
KOMOHUHAIHS, A~
i dy3us u
npeid HocuTe- OHpoc
Jien 3apsiaa
8 ['enepauus, Juddysus u npeiid HepaBHOBECHBIX HOCUTEINEH 3apsi-
pekoMOMHALMS, | Aa IPU MOHOMOJSPHOM nMpoBoguMoOCTH. JlJInHa 3Kpa-
mubdy3us u HUPOBaHMs. MaKCBEINTIOBCKOE BPEMSI PEIIaKCalluu. YcTHbIi
npeid vHocure- | Auddysus u apetid npu OUMIONSIPHON ONTUYECKOI re- orpoc
neit 3apsiia Hepanuu. uddysnonnas amuna. Jmuaa npeiida.
9 KonraktHeie 1 | KoHTakT MeTami-nmoaynpoBOAHUK: 30HHBIE AHATrPaM-
MOBEPXHOCTHBIE | MbI, pabd0OTa BbIX0/1a, SJIEKTPOHHOE CPOJICTBO, KOH-
SIBIICHUS B TI0- TaKTHasi pa3HOCTh MOTeHLuanoB. Pacnpenenenue o0b- N ——
JYOPOBOJHUKAX | EMHOTro 3apsja u nojsi. Omuueckue KoHTakThl. BAX.
10 KontaktHeie u | [loBepxHOCTHBIE cocTosiHMS. DPdekT nous. [loBepx- onpoc
MOBEPXHOCTHBIE | HOCTHO-OapbepHasi HEyCTOWYMBOCTh TOKA.
SIBIICHHS B TIO-
JYIPOBOJHUKAX
11 KonTaktHbie 1 Knaccudukanus p-n-nepexoios. Jluarpammel pacrpe-
MOBEPXHOCTHBIE | JIeJI€HUsI O0BEMHOTO 3apsiia, JIEKTPUUECKOTo Mo,
SIBIICHUS B T10- KOHIIEHTpalUii HocuTeneil. bapbepHas eMKOCTb.
JIYITPOBOJTHUKAX YcTHbIM
12 KoutakTtHble 1 NHxexuus u SKCTpaKIusi HECOCHOBHBIX HOCUTENEH 3a- onpoc
noBepxHoOcTHhIE | psaaa. Auddysuonnas emkocts. BAX.
SIBIICHUS B TIO-
JYIPOBOJHUKAX
13 | ®usnueckue ®oTORIEKTPUUECKUE ABJICHUS B OTYIPOBOIHUKAX:
a3 dextol 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-
JYOPOBOJHHUKAX | HBIA APQEeKT. YeTHbil
15 dusznyeckue Tepmosnexktpuueckue siBiaeHus U 3GGeKTsl: 3eedeka, onpoc
addektol B mo- | [lenbThe 1 ToMcoHna. MeTon TepMoO30HAA.
JYIPOBOJAHHUKAX
16 | ®usnueckue [TomynpOBOIHUKY B CUIIBHBIX JIEKTPUUYECKUX TOJSX:
¢ dextsl B mo- | apdext ['anHa, TyHHENbHBIN 3P PEKT.
JYIPOBOJIHUKAX




2.3.2 3aHsATHSA CEMHUHAPCKOIO TUIIA.

CeMuHapckue 3aHATUS — HE IIPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHUS.

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

1 |Hocurenu 3apsana B |[UeThIPEX30HAOBBIN METO H METO/I TEPMO30H/IA.

NOJIyIpOBOJHUKAX  (M3MepsieTcs yIelbHOE COIPOTUBIICHHUE ITOIYIIPOBOIHHU- 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 N3yuaercs moBepxXHOCTHO-0apbepHasl HEYCTONYUBOCTh 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¢ ¢exra Xo1a B 101yNpPOBOAHUKAX. ammra
3 eKTh B Hccnenyercs 3aBucumocts J/]C Xoa oT cHilbl 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 pa3nuyuHbIX 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 |Puznyeckue ®otonpueMHuku. Yactes 4. ®oToTpanzucrop. 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 Oo0ecneYeHHs JAJIs1 CAMOCTOATEIbHON padoThI
00y4aomMXCcH Mo JUCUHUIIMHE (MOLYJIIO0).

No Bu CP [lepeuens yueOHO-METOIUUECKOTO 00ECTIEUeHUS TUCITUTINHBI
110 BBIMIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 [[Ipopabotka MeTtoauyeckue yka3aHusl 0 U3y4eHUIO TEOPETHUECKOro MaTepuana,
TEOPETUYECKOTO |yTBEPKACHHBIE Kadeapoil paauou3nKku 1 HAHOTEXHOJIOT UM, IPOTO-
Marepuaia ko1 No 7 ot 20.03.2017.
2  |Odopmiienue Metoanyeckue yka3zaHHs [0 BBIIOJIHEHHUIO JIAOOPaTOPHBIX padoT,
Y TIOJIFTOTOBKA yTBepXkAeHHbIE Kadeapoil paarnopu3uKu 1 HAHOTEXHOJIOTUN, TIPOTO-
K 3alluTe ko Ne 7 ot 20.03.2017.
J1a00paTOPHBIX
pabor Kyxa M.A. ®usnka moxynpoBOIHUKOB: TA00OPATOPHBIC pabOTHI /
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 3/10poBbsi (OB3) npenocraBistorces
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 mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMEA 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 TUCHUIUIMHBI «Du3nka noixynpoBoi-
HUKOBY HCIIOJIb3YIOTCSI COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHUU:

— MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH;

— npoGyieMHOe 00yUYEeHHUE;

— 00CYXKEHHE CIOXKHBIX BOIIPOCOB U MPOOIIEM.

Ha nexunum BemHOcuTCs 80 % Marepuana, MU3JI0KEHHOTO B IPOrpaMM€ TUCLUIUIMHBI.
Ocranbubie 20 % MaTepuana BBIHOCATCS JUIS CaMOCTOSTENbHOrO u3ydeHus. Ilpn oObscHeHun
HOBOT'0 MaTepuaia UCHOIb3YyI0TCs MPOoOIeMHOE U3NI0KEHHE U TToucKoBast 6ecena. Yacth yueOHO-
ro MaTtepuana NpeabsBIsieTcs TaKKe W B JIEKTPOHHOM BUE JJI 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 MPOOJEMHBIE CUTYalliW, BO3HUKABIIHE B IMPOIECCE MCTOPUUYECKOTO
pa3BUTHS IPOU3BOJICTBA MOIYIPOBOAHUKOBBIX MaTepHaIOB U MPUOOPOB.

Ha naGopaTopHbIX 3aHATHUAX CTYACHTHI, padoTasi MaJbIMU TPYNIaMH 1O 2 YeloBeKa, U3-
MEPSIIOT XapaKTEPUCTUKHU TMOIYIPOBOJIHUKOB U IMOJYIPOBOJIHUKOBBIX IMPUOOPOB, MPUMEHSS Ha
NpaKTUKE TEOpETUYEeCKHe 3HaHMA, ydaTcs paboTaTh ¢ HU(POBBIMH M aHAJIOTOBBIMU H3MEpH-
TeIbHBIMU TPUOOpaMHU.

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

B yueGHOM mporiecce MCHOIB3YIOTCS CIEAYIONINEe aKTUBHBIE M MHTEPAKTUBHBIE (POPMBI
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MIPOBEICHUS 3aHATHI: MPOOJIEMHOE M3JIOXKEHUE, TOMCKOBas Oecema, paboTa B MaJlbIX Tpymmax,
JIUCKYCCHS.

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

4. OueHOYHbIE CPEICTBA ISl TEKYIIEr0o KOHTPOJIsl YCIIEeBA€MOCTH M NPOMEKYTOYHOM
aTTecTalHH.

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 kaxoii 1eNbIo JIETUPYIOT MOJTYIPOBOAHUKU?

Kax dbopmupyrorcs paspeiieHHbie 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 nocumeneii 3apsaoa.

Jlns omMcaHus KAaKOro COCTOSIHMS IOJYNPOBOJAHMKA BBOJSAT IOHATUS KBa3sHypOBHEH
Depmnu?

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

Kakwue ciiaraembie BXOST 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 yCIOBHUSIX KOHTAKT METaJUI-TIOTYITPOBOIHUK SIBJIIETCS HEBBIMPSAMIISIONINM?
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 CHEKTpadbHYI XapaKTEPUCTHUKY TMOJYMPOBOIHUKOBBIX (DOTOTMPHEMHN-
KOB?

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

Kakne KOHCTPYKIIMH MMEIOT MOJIYIPOBOJHUKOBBIE MarHUTOPE3UCTUBHBIC CTPYKTYPHI, B
KOTOPBIX ycTpaHseTcsa 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 MOJSIX?
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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» CTaBHUTCS, €CIHM CTYICHT HE MOXKET JaTh MPAaBUIbHBIC 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 TEOPUU IEKTPONPOBOAHOCTH. OTINYUTEIbHBIE CBOMCTBA BJIEK-
TPOIIPOBOJHOCTH IOJIYIIPOBOJHUKOB. OHEPIHsl aKTUBALMU IIPOBOAMMOCTH. PaBHOBECHbIE U
HEpaBHOBECHbIe HocuTenu 3apsana. JpeidoBas ckopocTs U ee oneHka. BeiBoa dopmyisl amns
YAEIBHOM 3JIEKTPONPOBOJAHOCTH IMOJYIPOBOAHUKOB. [loaBHKHOCTE HOcUTENnel 3apsaaa. «lops-
YHE) HIIEKTPOHBI.

2. MojenbHble MpeCTaBIeHHs 00 3JIEKTPONPOBOJHOCTH MOIYIIPOBOAHUKOB. I'eHeparus.
Jpipka. PekomOuHamus. YenbHasi 3JIEKTPONPOBOJHOCTh COOCTBEHHBIX, NPUMECHBIX U CKOM-
NEHCUPOBAHHBIX IOJXYIPOBOAHUKOB. OCHOBHBIE M HEOCHOBHBIE HOCHUTEIU. TemMneparypHBbIH
JIara3oH MPUMEHEHUs M0JIyTIPOBOAHUKOBBIX IPUOOPOB.

3. DnemenTs! 30HHONW Teopuu. Ocoboe MECTO BaJIEHTHBIX IEKTPOHOB. IIpoTHnBOpeuns
KJIACCUYECKOM 3JeKTpoauHamuku. I'mnore3a Ilnanka. Ilocrynarter bopa. I'mnoresa ne bpoimns.
[Tpunmun 3anpera Ilaynu. O6pazoBanue 3HepreTuyeckux 30H. OOBsACHEHHE OTIUYUS MPOBO-
HUKOB, ITOJIYIIPOBOJHUKOB U UIEKTPUKOB HAa OCHOBE 30HHOM TE€OpUHU. DHEPreTUYECKas Iua-
rpamMma MoJylnpoBOJHUKA C JOHOPHOM U aKLENTOPHON IIPUMECSMH.

4. Kpazunmnyibc U 3 dextuBHas macca. BoaHoBoi BekTop. I'paduku sHeprum cBo601-
HOT'O 3JIEKTPOHA U 3JIEKTpOHA B KpucTaie. 30Hbl bpuiurosna. «OtpunarenbHas» macca dJeK-
TpoHa. JIpipKa. «JIerkue» u «TsiKenbie» ObIPKH.

5. CraTtucTuKa 3J1€KTPOHOB U JIBIPOK B MOIYHIPOBOAHUKAX. [I10THOCTH KBAaHTOBBIX COCTO-
aauil. Oynkuus pacnpenenenus Oepmu-/upaka it >imekTpoHoB. 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 COCTOSIHMN. Pacnonoxxenue ypoBHs depmu B He-
BBIPOXKJICHHBIX U BBIPOXKJICHHBIX TIOJYIIPOBOTHUKAX. PacyeT KOHIIEHTpaluii HocuTesen (ni U pi)
JUIsl COOCTBEHHOT'O TIOJTYTIPOBOTHUKA.

7. Pacuet nonoxxeHust ypoBHs depmu 1711 HEBBIPOXKICHHBIX MOTYIPOBOJIHUKOB (pacueThl
WJUTFOCTPUPOBATH TpadMKamMu): a) €CJIM 3aJ]aHbl KOHIICHTPAIMsl HOCUTEJIEH U TeMIeparypa; 0) u3
YCIIOBUS 3JIEKTPUUYECKON HEHTpanbHOCTU KpUCTalljia Al COOCTBEHHOIO MOynpoBoaHuKa. [lo-
noxxeHue ypoHa PepMu B IIUPOKOM UHTepBaie TeMueparyp. Temneparypsl Ts u Ti.

8. OmpeneneHue MUPHHBI 3aMPEICHHON 30HbI M TITyOHHBI 3ajleraHusl IPUMECHBIX YPOB-
HEH 110 TEMIEPATYPHOU 3aBUCHMOCTH AJIEKTPOIIPOBOJTHOCTH.

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

10. Ontuueckas OumMomsipHas reHepanuss U JIMHEWHas pekoMOuHanus. Bpems xuzHu
HEPABHOBECHBIX HOCUTENEH 3apsia.

11. Ontuyeckas OunonsgpHas reHepalys U KBaJpaTU4yHas pekoMOMHaius. MrHOBEHHOE
BpEMS JKU3HMU.

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

13. uddysunonnsie u apeiioBble TOKH. YpaBHEHHE MOTHOrO 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 MPH MOHOMOISIPHOU MPOBO-
muMmocTu. J{muHa skpaHupoBaHus. MakcBEIOBCKOE BpeMs pellaKCalluH.

16. Inddy3us u npeiid B cirydae OUMIONSIPHON onTHYeckoi reHepanun. Juddy3nonnas
mHa. J{nmuHa npeida.

17. dusnueckue mporecchl B KOHTAKTE€ METaJUI-MOJYIPOBOJHUK. 30HHBIE JHAarpaMMbl
MeTaljla U MOJIYMPOBOAHUKA JI0 KOHTAKTa M CTPYKTYPHI MTOCIIE KOHTAKTa B COCTOSIHUM PaBHOBE-
CHsl M TIPH 110/1a4€ BHEIIHEro HanpspkeHus. Pabora BeIX0/a, 2IEKTPOHHOE CPOJICTBO, KOHTAKTHAS
pasHOCTh MoTeHIuanoB. Pacmpexnenenue oObeMHOro 3apsina u moyisi. OMHUYECKHE KOHTAKTHI.
BAX.

18. TloBepxHOCTHBIE COCTOsSIHUS. YpoBHH TamMma. DHepreTudeckue JuarpaMMmbl 00en-
HEHHOT'0, HHBEPCHOTO M 00OTaI[EHHOTO CII0EB. BBICTpBIE U MEJICHHBIE TTOBEPXHOCTHBIE COCTOSI-
HUsA. DPPEKT moJsi.

19. DnexTpoHHO-ABIPOYHBIA MEpPEXoa B COCTOSHMM paBHOBecus. Kmaccudukauus p-n-
nepexonoB. Jluarpammel pacmpeneneHusi 00beMHOTO 3apsaa, JICKTPUUYECKOTO IO, KOHIEH-
Tpauuii Hocuteneil. PacueT BpICOTHI MoTeHLIMAIbHOTO Oapbepa. Illupuna u 6apbepHas eMKOCTh
PE3KOro U MIaBHOTO p-N-1epexoaa.

20. HepaBHOBecHOE cocTosiHUE p-N-miepexona. VMHXKEKIUs W IKCTPAKIHS HEOCHOBHBIX
HocUTeNeH 3apsaa. MIsMeHeHus BbICOTHI, IIUPUHBI Oapbepa U 0apbepHOM €MKOCTH IIPU MPSIMOM U
oOpaTtHOM BKJItoueHHH. OmnpeiereHre KOHTaKTHOM Pa3HOCTH MOTEHIUATIOB MO BONbT-(papagHon
xapakrepuctuke. Juddysnonnas emxoctb. Pacnonoxxenue kBazmypoBeir @epmu. BAX p-n-
nepexoa.

21. ®oTORNEKTPUYECKUE SIBICHUS B TOMYNPOBOJHUKAX: (poTonpoBoauMocTts, hotod/C,
O/C Hembepa. Knaccudukanus u XxapakTepUCTHKH (POTONPUEMHHUKOB.

22. 'anpBaHOMarHUTHBIE 3(PEKTH B MONYNPOBOAHMKAX: XoJuia, ['aycca, MarHUTOKOH-
[EHTPaLMOHHBINA. MarHuTOpe3ucTopsl. MaruuToAnoabpl. MarHUTOTPaH3UCTOPBHI.

23. TepmoanexTpuueckue spieHus — 3gpdektol 3eedeka, [lenbthe 1 Tomcona. Ouznue-
CKasi CYIIHOCTb ¥ IPUMEHEHHUE B MPOMBIIICHHOCTH. MeTo/1 TepMO30HIa.

24. TlonynpoBOJHUKN B CHJBHBIX 3JIEKTpHUECKHX Mojsax. «PasorpeB» Hocutenei. Dd-
¢ext I'anna. Y napuas nonuzauus. TyHHeIbHBIN 3 ekT. DaekTpocTaTHuecKast HOHU3ALHAL.

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

Pexomenyercs cienyromue KpUTEpUu OLEHKH 3HAHUH.

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

- He3HaHUE OCHOBHBIX 3aKOHOB, (hOpMYJI, MOHATUH U TEPMUHOB Y4eOHOM JUCIUIUIMHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHara.

O1eHKa «y/A0BJIEeTBOPUTEIbHO/32a4TEHO)» CTABUTCS CTYJIEHTaM, KOTOpbIE ITPU OTBETE:!

- B OCHOBHOM 3HAIOT Y4Y€OHO-TIPOTPAaMMHBIN MaTepual B 00bEME, HEOOXOIUMOM ISt
IpOI0JDKEeHUs yueObl U paboThI IO Ipodeccuu;

- B [IEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaX Ha BONPOCHI UMEIOT HAPYLICHHS B MOCIIE0BATEILHOCTH U3JI0KEHHS Y4eOHO-
ro MaTepuala, JEMOHCTPHPYIOT MMOBEPXHOCTHBIE 3HAHMS BOIPOCA, MPUBOMIT 0€3 MaTeMaThude-
CKUX BBIBOJIOB HEO0XO0AUMBIE pU3nUecKkue GopMyIibl;

- IMEIOT KpaTKHE OTBETHI TOJIEKO B paMKaX JIEKIIMOHHOTO Kypca;

- IPUBOMAT HEUeTKUE POPMYITUPOBKU (PU3NUECKUX MMOHATUN U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MTOTPEUTHOCTH U TPYObIe OIMOKHU B OTBETE.

O1eHKa «XOPOII0/32a4TEHO0)» CTABUTCS CTYI€HTaM, KOTOpPbIE IIPH OTBETE:

- 00Hapy)XHMBalOT TBEPJOC 3HAHUE MPOTPAMMHOTO Marepuaja, KOTOPBIH H3JIararoT CH-
CTEeMaTU3UPOBAHO, MOCJIE0BATENIEHO U YBEPEHHO;
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- YCBOMJIM OCHOBHYIO M HanOoJiee 3HaYNMYIO JIOTIOJIHUTEIBHYIO JINTEPaTypy;

- JIONYCKAIOT OT/EJbHbIC MOIPEIIHOCTH U HE3HAYUTENIbHbIE OUIMOKU MPH OTBETE U JIETKO
YCTpPaHSET OT/AENbHBIE HETOYHOCTH C IOMOUIBIO JOTIOHUTEIBHBIX BOIPOCOB MPEIOAaBaTEs.

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

- 00Hapy»XHMBAIOT BCECTOPOHHEE CHUCTEMATHYeCKOE M TIIyOOKOEe 3HaHUE MPOTPAMMHOIO
Marepuaia (3HaHWE OCHOBHBIX MOHSATHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- U3J1araloT MaTepual JOrHYHO, [10CIE0BAaTEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIAraloT Marepual ¢ JAOCTaTOYHO YETKUMHU (HOPMYIHMPOBKAMH, MOATBEPIKAAEMBIMH
rpadukamu, nuppaMu UId IPIMEPaAMU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- IEMOHCTPUPYIOT 3HAaHHE MaTepHaja JeKIui, 0a30BbIX YUEOHUKOB U JOMOJIHUTEIBHOM
JIUTEPATYPHI.

OueHouHbIE CPECTBA JII UHBAIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710pO-
BbS BBIOUPAIOTCS C YIE€TOM MX WHAWBUAYAIBHBIX MICUXO()U3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XOIII/IMOCTI/I HWHBaJIWJaM U JMLaM C OrpaHHM4C€HHBIMHA BO3MOXKHOCTAMHA 310PO-
BB IPEIOCTABIISIETCS TOTIOJHUTEIILHOE BPEMs ISl [TOJITOTOBKH OTBETA HA SK3aMEHE;

- [IpY NIPOBEICHUU MPOLEYpbl OLIECHUBAHUS PE3YIbTATOB OOYyUEHUS! UHBAINUJOB U JIMIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 3/I10POBbS IIPEAYCMaTPUBACTCS MCIOIb30BAHHE TEXHHYECKHUX
CpCacTsB, H€06XOI[I/IMBIX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

- IpH HEOOXOAUMOCTH JUIsl OOYYAFOIIUXCS C OTPAaHUYESHHBIMH BO3MOKHOCTSMH 37J0POBBSI
U UHBAJIMAOB IIpoucaypa OUCHHBAHUA PE3YJILTATOB O6y‘-I€HI/I$I o JUCHUINIIMHE MOXET IMPOBO-
JIMTHCS] B HECKOJIBKO JTAIloB.

[Iponienypa oneHMBaHUS PE3YJIHTATOB OOyUYEHUS] MHBAIUAOB MU JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3/10pOBbsI IO AUCUMILIMHE (MOJYJIIO) MpPEeAyCMaTpUBaeT NMPEJIOCTaBIECHUE HH-
dopmaru B popmax, afanTHPOBAHHBIX K OTPAaHMYCHUSM HX 3/10POBbS U BOCIPUATHS HH(POpMa-
ouun:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHHS M CUUILTHHBI (MOXYJIfA).

5.1 OcHoBHasi 1uTEpaTypa:

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

2. AHcenpMm A.U. BBenenue B TEOpHUIO IOMYIIPOBOTHUKOB. [ DNEKTPOHHEIN pecypce]: yueo.
nocobue — OmektpoH. gaH. — CII6.: Jlamp, 2016. — 624 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/71742.

3. 3erps I'.I'. OcHOBBI (PU3UKH TIOTYIPOBOTHUKOB. [DIEKTPOHHBIN pecypc]: yued. moco-
6ue / I'.I'. erps, B.1. Ilepens. — DnektpoH. nan. — M.: @usmaraur, 2009. — 336 c. — Pexxum 1o-
cryna: http://e.lanbook.com/book/2371.
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JIy1st OCBOCHMS TUCHUTUIMHBI MHBAJIMIAMHU | JIMIIAMH C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3I0POBbSl UMEIOTCSI M3JaHHSI B DJIGKTPOHHOM BHJIE B DJICKTPOHHO-OMOIMOTEUHBIX CHCTEMAax
«JIamby, «lOpaiiT», «YaUBepcuTerckas oudmmoreka ONLINE.

5.2 lonostHMTEILHASI JIATEPATYypa:

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

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

3. CmuproB 0.A. ®u3ndeckue OCHOBHI JIEKTPOHUKH: yaeOHoe mocodue / FO.A. Cmup-
HoB, C.B. Cokonos, E.B. Turos. — CII6. [u ap.]: Jlans, 2013.

4. Kyxa M.A. ®usuka NOJIYIPOBOJHUKOB: JabopaTopHble padotel / M.A. XKyxa,
E.H. Kyxa, I'.Il. Unpuenko. — Kpacuonap: Kybanckuii roc. ya-t, 2014. — 35 c.

5.3 Ilepuoguyeckue U3TaAHUS:

B oubmuoreke KyOl'Y mMeroTcs ciemyroniue MepuoguvecKhe W3IaHus 10 TPOQHUITIO
JUCIUTIAHBL:

B mupe Hayku.

Uzsectus BY3os. Cepus: Pagunodusuxka.

Nzsectusa BY3os. Cepus: Paguosnexrponuka.

N3Bectus BY30B. Cepus: ®usuka.

WmxenepHas Gpusmnka.

MuKpo3JIeKTPOHUKA.

Pagnorexnuka u 3JIeKTpOHUKA.

Pagnorexnuka. PedeparuBnusiit sxyprnain. BUHUTU.

Cencop.

®u3nKa U TEXHUKA MTOJYIIPOBOJIHHUKOB.

DIEeKTPOHUKA.

OnextpoHuka. Peeparusnsiii xypaan. BUHUTU.

DIeKTpOHUKA: HayKa, TEXHOJIOTHs, OU3HEC.

6. Ilepeyenr  pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTEepHEeT», HEO0OXOAMMBIX VIS OCBOCHUS JUCHUILIMHBI (MOAYJIS).

1. EnuHoe okHO mocTyna k odpa3oBarenbHbIM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pazoBaTenbHbIN mopTast — 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 ounbimoreka — URL: http://www.sci-lib.com/.

5. Pazmen «®usmka» EcrtecTBeHHO-HaydHOTO OOpa3oBarenpHOro moprtama — URL:
http://www.en.edu.ru/catalogue/304.

6. Paznen «IlomynpoBogHuKH» 00pazoBarenbHOro nmpoekta A.H. Bapruna «®u3snka, xu-
MU, MAaTEMaTHKa CTyIeHTaM U IkoinbHuKam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Paznen «Texuunueckue Hayku (Pagnodusuka. Pannosnexkrponuka. IloxynpoBoaHuko-
Bas JIEKTPOHUKA M JIp.)» oOpazoBaTenbHoro npoekra A.H. Bapruna «®usuka, Xumusi, MaTema-
THKa CTyeHTaM ¥ mkonbHuKam» — URL: http://www.ph4s.ru/book_ph_poluprovodnik.html.

8. HWudopmauuonnsie pecypcel  Hayunoit  6ubmumorekn KyoI'Y —  URL:
http://www.kubsu.ru/ru/university/library/resources.
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7. MeToauveckne yKazaHusi AJs1 OOyYAalOIIMXCH IO OCBOECHHI) IHCHMILINHBI
(MomyJisi).

Jlyis yCHenmHoro OCBOCHUS JAUCIUIUINHBI «DH3HKa MOYIPOBOJIHUKOBY TPU CaAMOCTOSI-
TENBHON paboTe CTYACHT IOJDKEH UMETh!

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

2) yueOHUK (yueOHOe TocoOre) B COOTBETCTBUH CO CITMCKOM JIUTEPATYPBI;

3) TeTpanp s TabOpaTOPHBIX PadoT.

CamocrosiTenbHas padoTa COACPKUT CISAYIOLIHE BHIbI YUCOHOW NESTEIBHOCTU CTY/ICH-
TOB:

— TEOPETHYECKYIO CaMOIIOITOTOBKY K J1a00OPaTOPHBIM 3aHITHSAM U K 3a4€Ty MO KOHCIICK-
TaM " y4eOHOM JuTeparype;

— oopMIICHHE OTYETOB TIO Pe3yJIbTaTaM JJabopaTOPHBIX paboT (0 BEIMOTHEHHOU Jabopa-
TOPHOU PabOTE CTYIEHTHI OTYMTHIBAIOTCS MPEIOIaBaTEI0 Ha CIICAYIOIeM (ouepeHoM) Jabopa-
TOPHOM 3aHSTHH).

[Mpucrtynas k uzydeHuro «OU3UKU MOJIYIIPOBOJIHUKOBY» CTYACHTHI TOJHDKHBI XOPOIIIO Bila-
JIeTh HEOOXOMMBIM MaTEMAaTHYECKUM aIlllapaToM: HHTETPUPOBAHUEM U TUPPEPCHIIMPOBAHUEM,
a Takke pemath TuddepeHuaIbHbIe YPaBHCHUS.

CTyneHTy HeoOXOJMMO CHCTEMAaTHYeCKH paboTaTh B TCUCHUE CEMECTpPa M0 HM3YUCHHIO
TEOPETUYECKOTO MaTeprasa u MPpUoOPETEHHIO HABBIKOB AKCIICPUMEHTAIBLHON pabOTHI.

Jlnst 3anIOMUHAHKS JISKIMOHHOTO MaTepHaia (B TOM YHCIIE U B IIEPUO]] IOATOTOBKH K 3a-
4eTy) CTYJCHTY HEOOXOIMMO XOPOIIO 3HATh CBOMCTBA MAMSATH U aKTUBHO IOJIb30BAThCSI MHEMO-
TEXHUYCCKHMH MpHeMaMu. MeTOonYecKue PeKOMEHIAIUH M0 3alIOMHUHAHHIO MOXXHO HAMTH B
HHTepHeTE MO KIIIOUEBBIM CIIOBAM: «IaMSTh», «MHEMOHHKA», «MHEMOTEXHHKA», «KaK 3aroM-
HUThH y4eOHbIN MaTepuan. JKenaTenbHO TakKe 03HAKOMUTBCS C IPUEMaMK KOHCIICKTHPOBAHMS,
T.€. CO CIIOCOOAMU COKPAIICHHS 3allFCH CJIOB U CJIOBOCOYETAHHM, HAPUMEP, IPUMEHICMbIMU B
CIIOBAPSIX M DHIUKIIOTCIHSX.

B ocBoeHMH MUCHUIUTMHBI MHBAIWAAMHU U JIMLAMH C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYNbTALUH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WunuBuayanbHble KOHCYJIBTAllMU IO TIPEAMETY SIBJISIOTCS BaXKHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3alUU O0yYEHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBareieM H OOy4Yarolm[MMCS HMHBAIUIOM WM JIMIOM C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBBSL.

VYCnenHocTh OCBOCHHS CTYJACHTOM yIeOHOM TUCIMIUIMHBI OTPaXKaeTcs B €ro PeHTHHTE —
cymme OaiutoB, KoTopast pOPMUPYETCSl B TEUCHHE CEMECTpa MO pe3yIbTaTaM YCTHBIX OMPOCOB U
3alIUT JTa0OPATOPHBIX padoT.

8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NIPH OCYHIECTBJICHUH
00pa3oBaTe/ILHOIO MPOUEcca MO0 JMCUUILIHHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KOHcyHLTI/IPOBaHI/IC moCcpeACTBOM BHCKTpOHHOﬁ IIOYTHI.

8.2 llepevyenb HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTpoHHBIN KaTanor HaydHoi 6nbanoTexn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnektpoHHas OubmmoTedHas cuctema «Y HuBepcuteTckast onodamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnektpoHHas OubIMOTeUHas cuctema usnarenbcra «Jlanb» (https://e.lanbook.com/).

4. DnexkTpoHHas oubnmoreunas cucrema «tOpait» (https://www.biblio-online.ru/).
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9. MarepuajJbHO-TeXHHYeCKass 0a3a, HeoOXoauMasi JJsl  OCYIIeCTBJICHHS
00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILINHE (MOYJIIO0).

Ne Bun pabor

MateprualbHO-TEXHHYECKOE 00eCTIeYeHNE TUCIUILTHHBI
(MOAyJIs1) ¥ OCHAIIEHHOCTh

1. JleknmoHHEbIE

Aynurtopus 317c¢, ocHallleHHas MEPEHOCHBIM ITPOSKTOPOM

3aHSTHS Y MarHUTHO-MapKEepPHOM JIOCKOH.

2. | CemuHapckue - (Y4eOHBIM IUTAHOM CEMUHAPCKUE 3aHITUS HE MTPEy-
3aHATHS CMOTpPEHBI.)

3. | JlaboparopHbie Aynuropus 317c, ocHameHHast 000pyI0BaHHUEM, HEOO-
3aHSTHS XOJMMBIM JUIsl TIPOBEACHUS 1a0OPaTOPHBIX padoT.

4. I'pynnoseie (MHaAUBUIY-
QJIbHbIE) KOHCYJIbTALUU

Ayautopus 317c¢, ocHallleHHasi IEPEHOCHBIM ITPOEKTOPOM
Y MarHUTHO-MapKEpPHOM JOCKOM.

5. | Texymuii KOHTPOJIB, TIPO- Aynutopus 317c, ocHallleHHas MEPEHOCHBIM ITPOCKTOPOM
MEXYTOYHAas aTTecTalus Y MarHUTHO-MapKepHOH JTOCKOM.

6. CamocrosiTenbHas Aynuropus 311c, ocHamieHHas KOMIBIOTEPHON TEXHUKOMN
pabota C OJKJIIOYEHUEM K ceTu MIHTepHeT.

Y4yeOHas 1a0opaTopusi NOJYNPOBOAHUKOBOM JIeKTPOHUKH PT® Kyol'Y

JlaGopaTopHbIe 3aHATHS 110
JucuuIimHe «Pu3uka nosy-

O6opynoBanue yaeOHOM 1abopaTopuu:

IPOBOJHUKOBY NpoBoaarcsa B | Ocuusutorpad C1-78

yueOHoit 1aboparopuu nony- | Ocuumaorpad C1-92

(ayn. 317c¢), ocHameHHoM He- | 4115/1A

IIPOBOJAHMKOBOU JICKTPOHUKH | Ocummiorpad uudposoit 3anomuHarommii AKUII-

obopynosanuem 1 npubOpa- udposoii mymsrimMerp AKTAKOM ABM-4084

MHU.

Hcrounuk nuranus b1-12

HUcroynuk nuranus 55-9

HUcroynuk nuranus 55-12

YacToToMep 371eKTpOHHO-cueTHbIN Y3-54

W3mepuTesib MOIHOCTH TEPMUCTOPHBIN M3-22A

npubopos JI12-56

N3mepurenp XxapakTepUCTUK MTOIYIIPOBOIHUKOBBIX

KommnekT naboparopHoro o6opyaoBanust K32

N3zmepurens KCBH nanopamusiit PK2-47

Nzmepurens KCBH nanopamusriii P2-59

['enepatop ummyinascos I'5-54

I'eneparop JI30
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