


AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
oOpazoBaHusi — MporpaMMmy OakajgaBpuaTa I10 HANpPABJICHHWIO TOJITOTOBKH/ CHCIHAIBHOCTH
11.03.01 «PannorexHuka» HampaBlleHHOCTH «PaguoTexHHMYecKHe TEXHOJOTMHU U alapaTHbIN
uHTepderic HeWPOHHBIX ceTei». luciunamHa peanusyercs kaheapoi «Ne23».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIETYOIINX KOMITETCHIIUA:

OIIK-1 «Crnoco0GeH MCoib30BaTh MOJI0KEHUS, 3aKOHBI K METO/Ibl €CTECTBEHHBIX HAYK H
MaTEeMaTUKH JJI PEHICHUs 3a]1a4 HH)XCHEPHOU JESTEIHbHOCTI

OIIK-2 «CrocoOeH caMOCTOATENIbHO MPOBOIUTH SKCIEPUMEHTAIBHBIC UCCIICIOBAHUS U
UCIIOJIb30BaTh OCHOBHBIC ITPHUEMBbI 00PA0OTKH M MPEACTABICHUS TOTYUYEHHBIX TAHHBIX)

ConepxaHue AWCIUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
(¢u3MUeCKUX TNPUHIMIIOB JEHCTBHS, XapaKTEPUCTHK, MOJAENeH U  OCOOCHHOCTEH B
PAIMOTEXHUYECKHUX LIETISIX OCHOBHBIX TUIIOB aKTUBHBIX MTPUOOPOB, IPUHIIUIIOB UX TIOCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBUI 3KCIUTyaTalluy Ha pabOTy aKTHBHBIX MPHUOOPOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pPa00Ta 00YJAFOIIETOCs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0mas TpyAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
Jaca.

SI3bIK 00yUeHUs IO JUCIHUILTUHE «PYCCKHID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbto mpenogaBaHusi TUCHUILUIUHBI «DJIEKTPOHHUKA» SIBISETCS U3Y4YEHHUE CTYACHTaMU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TEXHOJIOTUH MUKPOIJICKTPOHHBIX IIETIeH, MEXaHI3MOB BIIUSHUS YCIOBHI YKCILUTyaTaIlH Ha
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienei. [Ipu u3ydeHun 3Toi AUCUMITITUHBI
3aKJIa/ILIBAIOTCS OCHOBBI 3HAHWH, TMO3BOJSIIOIIMX YMEJNIO HCIOJh30BaTh COBPEMEHHYIO
3JIEMEHTHYI0 0a3y paauod3JIeKTPOHUKU U MOHUMATh TEHJICHUUHU U MEPCIEeKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIb30BAHUS, IPUOOPETAIOTCS HABBIKK pacueTa PeKUMOB aKTHBHBIX TPHOOPOB
B QJICKTPOHHBIX LEMAX, SKCIEPUMEHTAIBHOIO HCCIEAOBAHUSA WX XapaKTEPUCTUK, HU3MEPEHUS
apaMeTpoB U MOCTPOCHUS 0A30BBIX SYEEK AICKTPOHHBIX IETCH, COIePIKALTUX TaKUe TPHUOOPHI.

1.2. JlucuuminHa BXOJUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHs MmIaHUPYEMbIX PE3yJIbTATOB OOYUEHHUS M0 AUCHUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIIUMU
KOMIICTCHIIMSIMY WM WX 9acTsaMu. KOMIETCHIINY W MHAUKATOPBI MX JOCTHKCHUS TIPUBEIICHBI B

Tabimue 1.

Tabnuna 1 — [lepeueHp KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna)
KOMIIETEHIH

Konn
HanuMEHOBaHHE
KOMIIETEHIIUUA

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXXCHUA KOMIICTCHIIMHN

ObmenpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
UCIOJb30BATh
TIOJIOXKEHHUSI, 3aKOHBI
U METOJIbI
€CTEeCTBEHHBIX HAaYK
U MaTeMaTHKH JUIs
pelieHus 3a1a4
MH)KEHEPHOU
NeSITeIbHOCTH

OIIK-1.3.1 3HaTh (pyHIaMEHTAIbHbBIE
3aKOHBI IPUPOABI U OCHOBHbBIE
¢u3nyecKue 1 MaTeMaTUYECKHE 3aKOHbI
OIIK-1.¥.1 ymeTs npuMeHATh
(u3nyecKre 3aKOHbI U MaTEMaTHYECKUe
METO/IbI JUIsl pEIIECHNUS 3a1a4
TEOPETUYECKOI0 U MPUKIIATHOTO
Xapakrepa

OIIK-1.B.1 BraneTs HaBbIKAMHU
UCTOJIb30BAaHUS 3HAHUN (DU3UKHU U
MaTEMaTHKU JJIs peLICHUs 3a1a4
MHKEHEPHOU eI TEeIbHOCTH

Ob6menpodeccnoHanbHbIE
KOMIICTCHIINU

OIIK-2 CnocobeHn
CaMOCTOSTENILHO
MIPOBOJTUTH
9KCIICPUMEHTAIbHBIE
HCCIEIOBAHUS U
HCITOIB30BaTh
OCHOBHBIC ITPHEMBI
00paboTKH 1
MIPEICTABICHHS
MOJIYYCHHBIX JTaHHBIX

OIIK-2.3.1 3HaTh OCHOBHBIC METOJIBI 1
CpeNICTBA MPOBEACHHUS
IKCIIEPUMEHTAIBHBIX HCCIICTOBAHUH,
CUCTEMBI CTaHIaPTHU3AIUH U
cepTuduKann

OIIK-2.Y.1 ymeTs (opMyIHpPOBAThH B
paMKax IMOCTaBJICHHOH IeJTH TIPOSKTa
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a7ad,
00ecreYnBaroNuX ee JOCTHKEHHUE,
OIICHUBATH JIOCTOMHCTBA M HEIOCTATKH
BO3MOXXHBIX BAPUAHTOB PEIICHUS 33]Ia4H;
OTIPEICINIATh OKUAEMbIE PE3YIbTAThI
peIIeHUs BBIICJICHHBIX 3a/1a4; BEIOUPATh
CrocoObl ¥ CpeACTBa U3MEPEHUN U
MIPOBOIMTH SKCIIEPUMEHTAITLHBIC
HCCIICAOBAHUS




OIIK-2.B.1 Bramets ciocobamu
00pabOoTKHN U TIPEICTaBICHUS
MOJTy9CeHHBIX JAHHBIX U OLICHKH
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI

2. Mecro nucuurumHbl B cTpykType OI1
JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[PU U3YUYCHHUH CIIeTYIOUINX AUCIUILINH:
— «Marematuka-1 (AHanMTHYECKas TEOMETPHS U JIMHEHHAs anreopa)y,
— «Marematuka-1 (MatemaTH4YeCKUN aHATIU3)»,
— «®Dusukay,
— «XuMuD.

3HaHus, NOJYYEHHbIE IPU M3YUYEHUU MaTepuayla JIAaHHOM JAUCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS [IPU U3YUEHUH IPYTUX AUCLMILINH:

— «udposas 06paboTKa CUTHATIOBY,

— «MHTerpanbHble yCTPOWCTBA MUKPOIJIEKTPOHUKIY,

— «/HTennekTyanpHble 3JEKTPOHHbIE JaTYUKU U yCTPOHCTBA MHAMKALIUN,

— «OJIEKTPOHHBIE IPOMBILIUIEHHBIE YCTPOWCTBAY,

— «CXeMOTEXHUKA aHAJIOTOBbIX AIEKTPOHHBIX YCTPONCTBY,

— «CxemMoTexXHUKa M(PPOBBIX U UMITYJILCHBIX YCTPOHCTBY.

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jannaple 00 o0meM o0beMe TUCIUILUIMHEI, TPYIOSCMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUILTHHE (M paclpeielICHue 3TOH TPYJ0EMKOCTH IO CEMECTpPaM) IPEACTABICHbI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIIINHbI

TpyaoeMKkocTh 10
Bug yuebHoit paboThl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemMKocno oucyuniuHl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuueckoii 0020Mo8KuU
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHUCJIE:

nekuuu (JI), (wac) 34 34

npaktuueckue/cemunapckue 3ansatus (113),

(uac)

nabopartopubie paboTsl (JIP), (dac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

JK3aMeH, (Jac) 45 45
Camocmoamenvnasn paboma, Bcero (dac) 31 31
Buo npomesxcymounoii ammecmayuu: 3auerT,
mudd. 3ager, sk3zamen (3auer, [Hdudd. 3ay, OK3. OK3.
DK3.%%*)

*k
IIpumedaHue: kaHIMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenne TPyT0€MKOCTH JTUCIUTUIMHEI IO pa3/iejaM U BUIaM 3aHITHM.
Pa3nensl, TeMbl AUCHUIIIMHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TabIuUIE 3.



Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Paznmensl, TEMBI TUCITUTLTAHBI Hze;célcp)m (gg) (IJ}:;) (gg) ((Ij{gg)
Cemectp 4

Paznen 1. DneMeHTHI U3UKU TBEPOTO TENA. 6

Tewma 1.1. duzndeckue OCHOBBI 5 5

MOJTYTIPOBOTHUKOBBIX IMTPHUOOPOB.

Tema 1.2. KoHTaKTHBIC SBICHUS. 5 5}

Paznen 2. [TonmynpoBoHUKOBBIE TIPHOOPHI. 8

Tewma 2.1. IloaymipoBOAHUKOBBIE JHOIBI. 6 6

Paznen 3. [TonmynpoBoTHUKOBBIC TIPUOOPHI. 11

Tema 3.1. IToneBble TPAaH3UCTOPBI. 6 6

Tema 3.2. bumossipHbIe TPAaH3UCTOPHI. 6 6

Paznen 4. ONTO3IEKTPOHUKA. 6

Tema 4.1. ®OTO3IEKTPUYECKUE U U3TyUYaTEIbHbIC 6 6

MIPHOOPBEI.

Hroro B cemecTpe: 34 34 31
Uroro 34 0 34 0 31

IIpakTrueckas

IIOAroTOBKAa  3aKJIO4YacTCsad B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

00yYaromKMUCS OTIPEIEIICHHBIX TPYAOBBIX (DYHKINH, CBA3aHHBIX C OyAyIIei mpodecCHoHaTbHON

JACATCIIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena

HaszBanue u conepkanue pas3iesioB U TEM JEKIITMOHHBIX
3aHATHU

Pa3zpen 1

DJieMeHTHI (U3NKH TBEPAOrO TeJia.
1.1. ®u3nyeckue OCHOBHI MOJYPOBOAHUKOBBIX MPUOOPOB.

OCHOBHBIE TOHATHS 30HHOW TEOPUHU MOJYINPOBOJHUKOB.
Cratuctvka »SJIEKTPOHOB U JBIPOK B  IOJYNPOBOJIHHUKAX.
Bripok/ieHHBIE M HEBBIPOXKIEHHBIE  MOIYNPOBOJHUKHU.
Konnenrpanust Hocuresnei 3apsiia B COOCTBEHHBIX M TPUMECHBIX
MOJYNPOBOJAHUKAX B YCIOBUAX  TE€PMOJMHAMHYECKOTO
paBHOBecusi. HepaBHOBECHOE COCTOSIHHE MOJYIPOBOIHUKA.
[Iporneccrl mepeHoca HOCHUTENEH 3apsiia B MOJYyHIPOBOJHUKAX.
I'enepanmst u pexomMOWHAIMS HOCUTENEW 3apsiiaa. BimsHue
JNEKTPUYECKOTO TIONS Ha OOBEMHYID M TIOBEPXHOCTHYIO
AJIEKTPONPOBOAHOCTh  MOJYNPOBOJHUKOB. TemMrepaTypHbie
3aBUCMMOCTH KOHLEHTpalluu, TMOJBWXXHOCTH U YJEIbHOHN
AJIEKTPONPOBOAHOCTA  MOJYMPOBOAHUKOB. Bo3HHWKHOBEHHE
00BEMHBIX HEycTOWYMBOCTeH. OnNTHYECKHEe U  TEIUIOBBIC
CBOWCTBa  TIOJYIPOBOJHUKOB. ®DOTOINCKTPUUECKUE U
TEPMODJIEKTPUUECKUE SIBJICHUSI.

1.2. KoHTakTHBIE SIBJICHUS.




IlonsaTHe 0 p-n-mepexone, TUMbl p-N-niepexonos. dusnyeckue
IIpOLIECCHl B p-N-IIepexoje IPU OTCYTCTBUM U IIPU HAIWYUU
BHEILHEr0 HANpsuKeHUs. BosbraMiiepHas xapakTepucTuka p-n-
nepexoja. KOHTakT «MeTayI-moyIpOBOJHUK), 3aBUCUMOCTh
€ro CBOWCTB OT pabOThl BbIXOJa MOJYIPOBOJHUKA U MeTaslIa.
I'eTeponiepexoibl.

Pa3zpen 2

IMonynpoBogHNKOBbIE IPUOOPDI.
2.1. IlonynpoBOJHUKOBBIE JUOBL.

[TonynpOBOAHUKOBBIM U0, €0 XapaKTEPUCTUKH U ITapaMETPBI.
OcHoBHbIE BUIBI TP000s p-N-niepexoaa. [lepexoansie mporecch
B TOJYNPOBOJHUKOBOM IHOJIE, HAKOIUICHHE M pPaccachlBaHHE
n30bITOYHOTO 3apsiaa, Tupdy3noHHAsT eMKOCTh. DKBUBAJICHTHAS
cXeMa MOJYNpPOBOJHUKOBOTO auofa. (OCHOBHBIE  THIIBI
MOJIyIIPOBOIHUKOBBIX TUOJOB, UX KOHCTPYKIUH, IMapaMeTphl U
00J1aCTH TPUMEHEHUSI.

Paznea 3

I[MoynpoBoaAHUKOBbIE MPHUOOPHI.
3.1. [loneBble TPaH3UCTOPHI.

[ToneBble TpaH3UCTOPBI C 3aTBOPOM B Buje p-N-nepexoxaa. Mx
YCTPOMCTBO, NPUHLUMUI  ACUCTBUS, CXEMbl  BKJIIOUEHMUS,
XapaKTepUCTUKH U TapaMeTphbl. 3aBUCUMOCTb XapaKTEPUCTHK OT
TeMIiepaTypbl. Harpy3o4Hslid peXuM IOJIEBOTO TPAaH3UCTOPA,
Harpy30u4Hble XapakTepUCTUKH. DPU3NYEeCKHe SBJIECHUS Ha
MOBEPXHOCTU MOJYNpPOoBOAHMKA. [loyieBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBopoM (MOII- miin M/II1-Tpa3ucropsr), ux
OPUHLUN ~ JCHCTBUSA,  XapakKTePUCTUKH M HapaMeTphl.
Oco6ennoctn  moumHbx  MII-Tpan3uctopoB.  O6nactb
MIPUMEHEHHMS MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

TpaH3ucTop Kak cHcTeMa JBYX B3aUMOJICHCTBYIOIIHMX p-N-
nmepexoioB. Bo3MOXHBIE PEKUMBI  PaOOTHI  TPAH3UCTOPA:
AKTUBHBIN (yCHIIUTENbHBIN ), OTCEYKH, HACHIIIICHHUS, HHBEPCHBIM.
dusnyeckue Tmpoleccel B 0e3apeiihoBOM TpaH3HCTOpPE B
AKTUBHOM YCHUJIUTENLHOM pexuMme. TOKH B TpaH3UCTOPE.
Koaddunment mnepemaun  SMUTTEPHOTO TOKAa H €0
coctapistonue. Tpu cXembl BKIIFOUSHHS TPAH3UCTOPA: C OOIIHM
SMUTTEpPOM, C OOmeil 06a3ol W OOMMM KOJUIEKTOPOM.
XapakTepuCTUKU TpaH3UCTOpa B cXeMax c obmiel 06a3zoil u c
00IIMM SMUTTEPOM. BinsiHre TeMIiepaTypsl Ha XapaKTEPUCTHKH
TpaH3uCTOpa. TPaH3UCTOp KaK JTUHEHHBINA UYETHIPEXITOIIOCHHUK.




CucTteMbl MaTOCUTHAIBHBIX (IU(QepeHIINaIbHBIX) TAPAMETPOB
TpaH3ucTtopa. OnpeneneHre MajlOCUTHAJIBHBIX TapaMeTpOB 110
XapakTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa IpH
HaJIU4YUM Harpy3kKd B KOJUIEKTOpHOM uenu. Harpysounsie
XapaKTEepUCTUKU TpaH3ucTopa. [lapamerpel, xapakTepusyromue
PEKMM YCUICHMsS, OIpPENEICHHE MX II0 XapaKTEPUCTHKaM.
Beibop paboueil TOUkM TpaH3HCTOpa B PEXHUME YCHUIICHHS.
CxeMoTexHHUECKHE CHOcoObl  3ajaHusi pabodell  TOUKH.
BrusiHue HENMHEWHOCTH BXOJHBIX XapaKTEPUCTUK HA padoTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora TpaH3ucTopa Ha
BBICOKMX uacToTax. J[[peiidoBrie Tpan3uctopsl. Ilapamerpa,
XapaKTEPU3YyIOLE BBICOKOYACTOTHBIE CBOMCTBA TPAaH3UCTOPA.
OKBHUBAJICHTHbIE ~ CXEMBbl  TpaH3ucTopa ((popmaibHble U
¢usnyeckue). Mopenu TpaH3UCTOpPa, UCHOJIb3yeMble IpU
KOMIIBIOTEPHOM IIPOEKTUPOBAHUM 3JIEKTPOHHBIX cxeM. PaboTa
TPAH3UCTOPA B PEXKUME INEPEKIIOUEHUS. YCIOBHUs OTCEUKU H
HacelmeHus. llepexognele mpoueccsl B TpPaH3UCTOpPE IIPH
nepexioueHud. [lapamerpa TpaH3MCTOPOB B  HMMILYJBCHOM
pexume. TpaH3UCTOPHBIM KIIKOY, ITOCTPOEHHBIM IO CXEME C
oOmM  sMutrepoM. IlpenenbHO OMyCTUMBIE IapaMeTphl
TpaH3HUCTOpA.

Pa3nen 4 OnTo3/IeKTPOHHUKA.
4.1. ®oTo3AEKTPUYECKUE U U3ITydaTeIbHbIe TPUOOPHI.

DOoTOpPE3UCTOPhl, MUX KOHCTPYKIIUSA, XaPAKTEPUCTHKUA U
napameTpbl. Du3MYECKHe TMpoIecchl B p-N-Tiepexoje MpHu
Bo3aeiictBun  cBeta. Poro DJIC. doToraipbBaHHYECKUE
aneMeHThl. {DOTOIMOMABI, OCHOBHBIE PEXKUMBI HUX pPaOOTHI.
XapakTepucTuku U napamerpsl GoToano0B. OCHOBHBIE THUIIBI
dotoamonoB.  DOTOTPAH3UCTOPBI:  MPUHIUN  ACUCTBUS,
XapaKTEPUCTUKH,  MapaMeTphl. ObnacT  TpUMEHEHUs
Pa3IUYHBIX THUIOB IMOJYIPOBOJHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. U3nyyaromiue moyrnpoBOIHUKOBBIE MPUOOPHI U UX
MIpUMEHEHUE.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

N3 aux Ne
Tembl Dopmsbl o
Ne TpyroemMKOCTh, | IPaKTUYECKOH | pa3aena
MPAKTUYECKUX MPaKTUYECKUX
n/m . . (uac) MTOATOTOBKH, | AUCIUI
3aHATHH 3aHATUN
(gac) JIUHBI

Y4eOHbIM MJIaHOM He MPEAyCMOTPEHO

Bcero ’ ’ ‘




4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0EMKOCTh

N3 Hux No
Ne Haumenosanue nabopatopHbIx paboT TpyOCMKOCTS, | IPaKTHUECKOH | pasiena
/a (dac) IIOJTOTOBKH, | JHCIUII
(gac) JIMHBI
Cemectp 4
1 | Onpenenenue MMPUHBI 3alIPEIIEHHON 30HbI 2 1
MOJIYIPOBOJIHUKOB
2 | UccnenoBanue BBIIPSIMUTENBHBIX TUOJIOB 4 2
3 | UccrnenoBanue MojaeBbIX TPAH3UCTOPOB C 6 3
yIPaBsieMbIM (pP-n) NEPEX0a0M
4 | HccnenoBaHKe MOJIEBBIX TPAH3UCTOPOB C 6 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccrnenoBanue OUITOISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX I10 cXeMe ¢ o0uieit 6a3zoit
6 | HccremoBanue OUITOSIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX IO CXEME C 00IIUM
SMUTTEPOM
7 | UccnenoBanue poTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs
Bunasl camoctosTensHON paboOThI U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Buzabl camocToaTebHONU paboThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemecrp 4,
Bun camocrostenbHON paboTh
qac qac
1 2 3
N3y4enue TeopeTnueckoro Matepuaia 15 15
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroroBka Kk TEKyIemMy KOHTPOJIIO 10 10
ycneBaemocTH (TKY)
Jomamnee 3ampanne (/13)
Kontposnbhsle paboTs! 3a04HukoB (KP3)
[ToaroroBka K MpOMEXKyTOYHOMN 6 6
arrecraiuu (ITA)
Bcero: 31 31




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHOU PaboThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaTcpualibl 411 CaMOCTOSATECILHON pa6OTBI o6yqa10mnxc>1 YKa3aHblI B II.I1.
7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

Kom1uectso 3k3eMILIsIpoB B
UFLQLII_H;%:[I;)/ec bubnuorpaduueckas ccpiika (@oﬁgiﬁgﬁ;m
IK3EMILTSIPOB)
621.38 ByabiueB, Anaronni 3
b 90 JleoHU10BUY. DIEKTPOHHbBIE
npubopsl: yueOHOe
nocobue / A JI. bynerues, B. A.
[TIpoxopenko. - MuHck : Beic.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuasi, 4
1130 PaAMOKOMITIOHEHTHI U 3JIEKTPOHUKA!
yuebnoe nocooue / K. C.
[Tetpos. - CII0.: IIUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umxkun, I'. T'. DnextpoHuka: 4
1165 yueOHuk/I". I'. IHumkun, A. T
HIumkus. - M.: [Ipoda, 2009. -
703 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL agnpec HanmenoBanune

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yEeMOIro MpH OCYLIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepeueHp uCoONB3yeMOro MporpaMMHOro odecredueHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS
No mi/mm HanmenoBanue

He npenycmotpeno




8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIECcca MO JUCITUILINHE

Hepequb HCIIOJIb3YCMbIX HH(bOpMaHHOHHO-CHpaBOLIHBIX CHUCTEM IIPCACTABJICH B Ta6J'II/II_[C
11.

Tabmuna 11— [epeuens nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanune

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/n MaTepUaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOMMOCTH)
1 | JlekunoHHas ayquTOpHs 24-02 (yn. I'actemnno, 15)
JIaGoparopust DNEKTPOHUKH 22-09 (yn. I'actemno, 15)

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEXKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE PUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluN

Buj npoMexyTOYHOH aTTecTaluu [TepedeHb OLIEHOYHBIX CPEJCTB
DKk3aMeH Crucok BONPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUIIETHI;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas puBeaeHa B Tadnuue 14. B TeyeHune cemecTpa MOXKET MCIOJIB30BAaTHCS
100-0annpHast mKaga MOIYIbHO-PEHTHUHIOBOM CCTEMBl Y HUBEPCUTETA, TPABUIIA UCTIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHIUH
OuieHKa KOMIIETEHIIMU

S-0ayuTbHas IIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

— oOyyaronuiics ri1y0OKO M BCECTOPOHHE YCBOWJI IMPOrpaMMHBIHI
MaTepual;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIBHO ¥ IPAMOTHO €0 M3J1araer;

— OIMpasiCh Ha 3HAHUS OCHOBHOW M JOMOJHUTENBHOM JUTEpaTyphl,

«OTIINYHO)
GATTCHOY TECHO  TMPUBSA3BIBACT ~ YCBOCHHBIC — HAYYHbIC — TIONOKEHHA  C
MPAKTUYECKOU JIEATETbHOCTHIO HAIIPABIICHNUS,
— yMesio 000CHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,
— JIeNaeT BBIBOILI U 0000IIEHUS
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMATU3HPOBAHHBIX MIOHITHA.
— o0yuJaromuiicss TBep0 yCBOWI MPOTPaMMHBINA MaTepuai, TpaMOTHO
W TO CYIIECTBY H3JaraeT ero, ONMUpasCh HAa 3HAHUS OCHOBHOM
«XOPOITIO» JTUTEpaTypHI,
«3aUTEHO) — HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEN;

— YBA3BIBAET YCBOCHHBIE 3HAHHUS C IMPAKTUYECKOU JESITEIBHOCTHIO
HAIMpaBJICHUS,




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— aprYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 0000IIEHHMS;
— BJIQJICET CUCTEMOM CIIelINaTN3UPOBAHHBIX TTOHITUH.

«YyOOBJICTBOPUTEIIBHO»
<GavYTCHO»

— o0yyarouuiicss yCBOMII TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
10 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHS] B IMPAKTHUECKOM NMPUMEHEHUH 3HAHUN
HaIpaBJICHNUS,

— cJ1a00 apryMEeHTUPYET HayUHBIE [10JIOKEHHUS;

— 3aTpyAHseTCs B (OPMYIUPOBAHUHU BHIBOJIOB U 0000ILIEHUI;

— YaCTUYHO BJIaJICET CUCTEMOH ClielaaIn3uPOBAHHBIX OHSITUH.

«HEYAOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

— o0yJaronuiicss He YCBOWJI 3HAYHTEIBHOW YacTH IMPOTPAMMHOIO
MaTepuana,

— JIOTYCKAeT  CYNIECTBEHHbIC OMIMOKM W  HETOYHOCTH  IPH
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPaBJICHHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMIA,

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHIS;

— He (opMyIIHpYET BEIBOJOB K 0000IICHHI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sKk3aMeHa peIcTaBlIeHbl B Taommie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne n/nn [Tepeuenp BonpocoB (3a7au) Ui SK3aMeHa Koz
WHIMKATOpa

1 [TosrynpoBOIHUKH ¢ COOCTBEHHOM 3J€KTPOIPOBOAHOCTBIO. OIIK-1.3.1

2 [TonynpOBOAHUKY C JIEKTPOHHOH HJIEKTPOIPOBOJIHOCTHIO OIIK-1.V.1

3 [TonynpOBOAHUKH C ABIPOYHOM JIEKTPONPOBOJIHOCTHIO. OIIK-1.B.1

4 HpeiidoBbiii u 1uddy3uoHHBINA TOK B TOTYIPOBOTHUKAX. OIIK-2.3.1

5 DNeKTPOHHO-JIBIPOYHBIN Nepexo1 B cocTosiHuu paBHoBecus. | OIMK-2.V.1

6 [Tpsimoe 1 oOpaTHOE BKJIKOUYEHHUE P-N-Tiepexoa. OIIK-2.B.1

7 Teopernueckas u peanbHas BOJIbTaMIIEPHAS OIIK-1.3.1
XapaKkTepUCTHKa pP-N-Tiepexoa.

8 Buasl npoboeB p-N-niepexojia U UX 0COOEHHOCTH. OIIK-1.V.1

9 EmkocTu p-n-nepexona. OIIK-1.B.1

10 BrlnpsiMUTENIbHBIE UOBI. OIIK-2.3.1

11 OaHONOIYNEePUOIHBIHN BBITPSIMUTENb — IPUHIIUIT €70 OIIK-2.V.1
JECUCTBUS.

12 Bimmstnue remneparypsl Ha BOJIbTaMIIEPHBIE OIIK-2.B.1
XapaKTePUCTUKH MOJYIPOBOIHUKOBBIX THOJIOB.

13 I'padmueckuit MmeTos onpeneneHus napaMmeTpoB paboyero OIIK-1.3.1
peKUMa MOJIyIPOBOAHUKOBBIX JIMOJIOB.

14 [TomynpoBOIHUKOBBIE CTAOMIUTPOHBI, CIIEIIUAIbHbIE OIIK-1.V.1
napaMeTphl OTYITPOBOTHUKOBBIX CTAOMIMTPOHOB.

15 Amnanu3 paboThl MOJIYIPOBOAHUKOBOTO CTabMIM3aTopa OIIK-1.B.1
HaNPSHKCHUS C TIOMOIIBIO JIMHUN HArPy3KH.

16 Bapukarbl, cxembl BKIIFOUEHUS B DJIEKTPUUECKYIO LIEMb, OIIK-2.3.1
HKBUBAJICHTHAs CXeMa BapHKara i ero OCHOBHBIC
napaMeTphl.




17

TyHHeIbHBIC AUOABI, OCHOBHBIC TTAPAMETPHI TYHHETHHBIX
JIMOJIOB, aHAJIN3 BOJIbT-aMIIEPHOI XapaKTepUCTUKU
TYHHEJIBHOTO IMOJIa C TIOMOIMIBIO0 SHEPTETUUECKUX
Jarpamm.

OIIK-2.V.1

18

CrtpyKTypa MOoJEBOr0 TPAH3UCTOPA C YIPABIISIIOLUIUM P-N
MIEPEX0JI0M U MPUHIUI €r0 pabOThlI.

OIIK-2.B.1

19

3JICKTpI/I‘-IeCKI/IC CXCMbI BKJIFOUCHUS TTOJICBBIX TPAH3UCTOPOB
C YIIPAaBJIAOIHM p-n NIEPEXO0J0M U UX 0COOEHHOCTH.

OIIK-1.3.1

20

CeMeicTBO CTOKOBO-3aTBOPHBIX XaPAKTEPUCTUK MOJIEBBIX
TPAaH3MCTOPOB C YIIPABIAIOIIMM P-N IEPEXOIOM H UX
0COOEHHOCTH.

OIIK-1.V.1

21

CeMelCTBO BBIXOTHBIX XapPaKTEPUCTHK IOJIEBBIX
TPAH3UCTOPOB C YMPABJISIONIAM P-N IEPEXOIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

22

3aBHCUMOCTH KOH(UTYpaLIUU «KaHAJIa) MOJIEBBIX
TPaH3UCTOPOB C YIPABIAIOIIKUM P- N IEPEXOIOM OT
M3MEHEHUS HAIIPSKEHUS «CTOK-UCTOK» IPU ITOCTOSTHHOM
HaIIPSHKEHUU «3aTBOP-UCTOK.

OIIK-2.3.1

23

I'padmyeckuii ciocod MOCTPOCHUS CTOKOBO-3aTBOPHBIX
XapaKTePUCTHK IO BBIXOJHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPaH3UCTOPOB C YIPABJISIOLUIMM P-h IEPEXOJIOM.

OIIK-2.V.1

24

Crpykrypa M/JIII noneBoro Tpansucropa ¢
«MHYIUPOBAaHHBIMY» KAHAJIOM M MPUHIIMII €r0 PaboThlI.

OIIK-2.B.1

25

Onektpuyeckue cxeMbl BkItoueHuss M/II1 monessix
TPAH3UCTOPOB C «UHYLUPOBAHHBIMY» KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTuk MJIIT
MOJIEBBIX TPAH3UCTOPOB C «MHAYLHUPOBAHHBIMY» KaHAJIOM U
UX 0COOEHHOCTH.

OIIK-1.V.1

27

CemelicTBO BBIXOJHBIX XapakTepuctuk M/IIT monessix
TPaH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U MX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa M/III noneBoro TpaH3ucTopa co «BCTPOESHHBIM
KaHAJIOM U IPUHITUT €10 pabOTHI.

OIIK-2.3.1

29

Onektpuueckue cxeMbl BKItoueHust M/ moneBbix
TPaH3UCTOPOB CO «BCTPOEHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-2.V.1

30

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
MIOJIEBBIX TPAH3UCTOPOB CO «BCTPOECHHBIM» KaHAJIOM U UX
O0COOEHHOCTH.

OIIK-2.B.1

31

CewmeiicTBO BBIXOAHBIX Xapakrepuctuk M/IIT moneBbix
TPaH3UCTOPOB CO «BCTPOCHHBIM) KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

32

HuddepennunanbHble WM MaJIOCUTHATIBHBIE TTApaMeTpPhl
10JIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

Pabora moneBbIx TPAH3UCTOPOB B JUHAMHUYCCKOM PCIKHUMCE.

OIIK-1.B.1

34

Otnnune onpenenenus nuddepeHIanIbHbIX TapaMeTpOB B
JUHAMHYECKOM PEXHUME OT X ONPEIEIIEHUS B CTATUHYECKOM
pEXUME.

OIIK-2.3.1

35

YCTpONCTBO U KOHCTPYKTUBHBIE OCOOEHHOCTH OHIOSIPHBIX
TPaH3UCTOPOB.

OIIK-2.V.1




36

3HeKTpI/I‘-IeCKI/Ie CXEMbI BKIITFOUCHU A GI/IHOH}IpHBIX
TPAaH3UCTOPOB U X OCOOCHHOCTH.

OIIK-2.B.1

37

PaboTta OMMONSPHOTO TPaH3UCTOPA, BKIIOYCHHOTO IO CXEME
¢ o011eit 6a30i, B peKMMaX «OTCEUYKM» U KHACHIIICHUSY.

OIIK-1.3.1

38

PaboTta OGMMONSPHOTO TPaH3UCTOPA, BKIIOYCHHOTO IO CXEME
c o0mieit 6a30i, B «<AKTUBHOM) PEXKHUME.

OIIK-1.V.1

39

CeMelcTBO CTaTUYECKMX BXOJIHBIX XapaKTEPUCTUK
OMITONIIPHOTO TPAH3MCTOPA, BKIKOYEHHOTO IO CXEME C
o61elt 0a30i, 1 MX 0OCOOEHHOCTH.

OIIK-1.B.1

40

CeMelCTBO CTaTHYECKUX BBIXOJIHBIX XapaKTEPUCTHK
OWIIOJISIPHOTO TPAH3UCTOPA, BKIIOYCHHOTO IO CXEME C
oOm1el 0a30i, 1 UX 0COOEHHOCTH.

OIIK-2.3.1

41

Paborta OMMONSPHOTO TPaH3UCTOPA, BKIIOYCHHOTO IO CXEME
C OOIIIUM SMUTTEPOM, B PSKUMAX «OTCECUKI» U
«HACBIIIICHUD).

OIIK-2.V.1

42

Pabota OMNOISIPHOTO TpaH3UCTOPA, BKIFOUCHHOTO 110 CXEME
C OOIIIMM SMHUTTEPOM, B KAKTHBHOM» PEKHME.

OIIK-2.B.1

43

CeMelCcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OUIOJIIPHOTO TPAH3KUCTOPA, BKIIFOYEHHOTO 110 CXEME C
OOIIMM YMHUTTEPOM, U HX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMmeicTBO cTaTHUECKUX BBIXOHBIX XapaKTEPUCTHK
OUIOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO MO CXEME C
OOIIMM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.V.1

45

Cxema BKJIHOYEHHsI OUIIOISIPHOIO TPAH3UCTOPA ¢ OOLIUM
KOJIJICKTOPOM B «aKTUBHOM» PEKUME U €€ 0COOCHHOCTH.

OIIK-1.B.1

46

Cucrema H nmapamerpoB OUTIONISIPHBIX TPAH3UCTOPOB.

OIIK-2.3.1

47

@DOTOTPaH3UCTOP, YCTPOHUCTBO U MPUHIIMII JCHCTBUSI.

OIIK-2.V.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3amga4) ans 3a4dera / qudd. 3adera

Konx
WHJMKaTOpa

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM A KypcOBOTO MNPOEKTUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOI'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpumMepHbIii IepeyeHb TeM Ui KypCOBOTO POEKTUPOBAHUS/BBITIOIHEHHS

Ne n/nn .
KYpCOBO# pabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IIpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHJMKAaTOpa
1 CornpoTuBIIeHHE TOIYITPOBOAHUKA TP MOBBILIEHUN TEMITEPATYPBI OIIK-1.3.1
YBenuuuBaeTcs
YMmenb1aercs

HpaKTH‘{CCKH HC U3MCHACTCA




VY KakuX BeIeCTB Ha YHEPreTUUECKON AUarpaMMe BaJeHTHas 30Ha
IIPUMBIKAET K 30HE POBOAUMOCTHU?

e IIpoBoaHukH
e JlunnexTpuku
e [lomynpoBoaHHUKH

OIIK-1.V.1

YpoBenb @epmMu — 310 OIIK-1.B.1
e DHepreTHYeCKHil ypoBeHb B 3allpellieHHOMH 30He 1JIsl
MOJIyIIPOBOAHMKOB BEPOATHOCTD MOABJICHHUA JICKTPOHA HA
KOTOpOM paBHa 1/2.
e DHepPreTUYeCcKuil ypoBEHb B 3alPEILIEHHON 30HE IS
IIPOBOJIHUKOB BEPOSITHOCTD NOSABIIEHUS 3JIEKTPOHA HA KOTOPOM
pasna 1/2.
e DHepreTUYeCKUil ypoBeHb B BAJICHTHOM 30HE IS
IIOJIyTIPOBOJHUKOB BEPOSATHOCTD IOSIBJIICHUS MIEKTPOHA Ha
KOTOpOM paBHa 1/2.
e DHepPreTUYeCcKuil ypoBEHb B pa3pelIeHHON 30HE IS
IIPOBOJIHUKOB BEPOSITHOCTD NOSABIICHUS 3JIEKTPOHA HA KOTOPOM
paBna 1/2.
HoBble sHeprernueckue ypoBHM B KpucTauiax noaynpoBoanukos | OITK-2.3.1
MOTYT 00pa30BbIBaTHCS
Buvibepume o0un unu nHeckonibko omeemoas:
e Bo3aeicTBHEM IEKTPUUECKOTO OIS
e Ilpu nedexrax KpUCTAINYECKON pelIeTKH
e BpegeHneM JApyrux 23J1eMEHTOB B KPHCTALJIMYECKYIO
peleTKy
e Bo3snelicTBuem n3nydeHus
e TemnoBbIMU MOISIMHU
Bri6epute npaBuiIbHOE yTBEPKACHNUE OIIK-2.V.1

e Ha m000M 5HEpreTM4ecKOM YPOBHE OJHOBPEMEHHO MOXKET
HaXOJUThCS HECKOJIbKO AIIEKTPOHOB. 3anogHeHue
pa3pelIeHHbIX YHEPreTHUECKUX 30HbI HepaBHOMEpHoe, Ooiee
HAChIIICHBI BEPXHHUE 30HBI

e Ha m0060M 5HEpreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAXOJIUTHCS HECKOJIBKO 3JIEKTPOHOB. DJIEKTPOHBI PaBHOMEPHO
3aMOJIHAIOT Pa3pelIeHHbIE YHEPreTHUECKHe 30HbI, HAYMHAS C
HUKHUX.

e Ha sn11000M 3HepreTH4ecKOM ypPOBHE OJTHOBPEMEHHO MOKET
HAXOAMTBCSA He O0ojiee ABYX JJIEKTPOHOB. JJIEKTPOHbI
PABHOMEPHO 3aNOJHSIOT Ppa3pelleHHble JHEpPreTHYecKue
30HBbI, HAYNHAasA ¢ HUKHHUX.

e Ha m0060M 5HEpreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAXOJUTHCS HECKOJIBKO 3JIEKTPOHOB 3all0JHEHHUE Pa3peIIEeHHBIX
SHEPreTUYECKUX 30HBI HEPAaBHOMEpPHOE, Oojiee HaCHIIICHBI
HUKHHE 30HBI




e Ha mo6omM 5HepreTM4ecKoM YPOBHE OIHOBPEMEHHO MOXKET
HaxXOAUTHCS TOJIBKO OJIMH 3JIEKTPOH DJIEKTPOHBI PABHOMEPHO
3aMOJHAIOT PA3PEIICHHbIE SHEPreTUYECKUE 30HbI, HAUMHAs C

HUKHUX.
6 KakoBa nmnpuumHa JlerMpoBaHMs MCXOAHBIX  nosynpoBogHukos | OIIK-2.B.1
npuMecsmMu?
e Jlus yBeJMYeHHs YMCJIA HOCHTeJeil 3apsiioB OAHOIO MJIHU
APYroro TMIa
e Jlns yBEeIMUYEHUsI CONPOTUBIICHUS
e Jlns yBenUUYEHUs IPOOUBHOTO HANPSKEHUS
e Jlns yBeNMUYEHHUS MEXaHUUYECKOH MPOYHOCTH
7 B xadecTBe npumeceit uCronab3yoT OIIK-1.3.1
Bvibepume o0un unu nHeckonibko omeemoas:
e IIsTHBaJeHTHBIE 3J1eMEHTHI
e JIByXBaJECHTHbIE 3JIEMEHTHI
e UYeThIpexBaJICHTHbIE AJIEMEHTHI
e TpexBajleHTHBIE 31eMEeHTbI
8 Br1OepuTe OMH UM HECKOJIBKO OTBETOB: OIIK-1.V¥.1
e B nonynpoBoaHUKe NI-TUNA IPUMECHAs 30Ha pa3MelleHa PsIoM
C 30HOW MPOBOAUMOCTH
e B nonynpoBoagHMKE I-THUIIAa IPUMECHasT 30HA MOXET
NIEPEKPBIBATHCS C BAJICHTHOH 30HOM
e B nonynpoBogHuke n-tuna npuMecHas 30Ha pa3MeIleHa psioM
C BaJICHTHOW 30HOM
e B nonynpoBoagHMKE [-TMUIIAa MpPUMECHas 30HAa  MOXET
MIEPEKPBIBATHCS C 30HOM TPOBOIUMOCTH
9 Bribepure npaBuiibHOE yTBEPXKICHHUE OIIK-1.B.1
Bvioepume ooun unu neckonbko omeemoas:
e B nonynpoBogHuke IN-TUNA MPU YBEIWYEHUH TEMIEPATYpPBI
oOpasyeTcs AbIpKa B 30HE IPOBOJIUMOCTH
e B noaynpoBogHuKe N-THIIA NPH YBeJIHYEHUH TeMIIePATyPbl
o0pasyercsi AbIPKA B IPUMECHOI 30He
e B nonynpoBogHuKEe I-THUNA MPU YBEIWYEHUH TEMIEPATYpPBI
oOpasyeTcs AbIpKa B BaJICHTHOU 30HE
¢ B noaynpoBogHuKe N-THIA NPH YBeJIHYEeHUH TeMIIePaTypPbl
3HAYMTEJbHASI YacTh JJIEKTPOHOB TMPHMECHOH 30HBI
MEePexXOIUT B 30HYy NPOBOANMOCTH.
e B nonynpoBogHukKe I-TUNA NPH YBEIMYEHUH TEMIIEPATYPHI
3HAYUTEIbHAS YacCTh JEKTPOHOB MPUMECHOM 30HBI MEPEXOAUT
B BaJICHTHYIO 30HY
10 HeoOpatumbIM TUIIOM Mpo0O0s MOTYIPOBOAHKUKOBOTO Auona seisercs | OIIK-2.3.1

e DiekTpuueckuil mpodoi
e Temnuosoii mpodoi




TyHHEnBHBIN TPOOOH

11

Kakoii monynpoBoiHUKOBBIN TPUOOP UCTIOAB3YETCS AJIs
npeoOpa3oBaHus IEPEMEHHOTO TOKa B MTOCTOSIHHBIH?

Tpanzuctop
HMuon
doronuon
Tupucrop

OIIK-2.V.1

12

Kak Ha3wIBarorcs BBIBOJbI 6I/IHOJ'I$IpHOFO TpaHSI/ICTOpa?

ba3za, ko/uiekTop, SMuUTTEP
Cerka, KaToj, aHoz,

3arBop, UCTOK, CTOK

3aTBOp, KOJUIEKTOP, SMUTTEP
baza, xaton, anop

OIIK-2.B.1

13

YTto Takoe MHKEKIUS U BKCTpaKHI/IH?

HNnzkexkuusi — BBOJA B 00,1aCTh OCHOBHBIX HOCUTeJIEH 3apsiia
NoJ 1eHCTBHEM MPSIMOT0 HANIPSI’KEHHSI, 2 IKCTPAKIIHA —
H3BJIeYeHHEe HEOCHOBHLIX HOCHTE/IeH JJIsl JaHHOM 00J1acTH
1oJ elicTBMEeM 00PATHOIO HANPSIKEHU I

Nuxekius — BBOJ B 001aCTh HEOCHOBHBIX HOCUTENICH 3apsiaa
O/ IEMCTBUEM OOPATHOTO HAMNPSDKEHUS, & SKCTPAKIIHS —
H3BJIEUEHHE OCHOBHBIX HOCUTEINEH I JaHHOM 00IacTH MO
JEHUCTBUEM TMPSMOTO HATIPSHKCHUS

WNnxekiust — BBOJ B 0071aCTh OCHOBHBIX HOCUTENEH 3apsia Mo
JeCTBHEM 0OpaTHOTO HAMPSKESHHUS, & SKCTPAKITHS —
W3BJIEYEHHE HEOCHOBHBIX HOCUTENIEH I JaHHOMH 00JacTH IO
JEHUCTBUEM MPSMOT0 HAPSHKEHUS

Wuxexius — BBOA B 00J1aCTh HEOCHOBHBIX HOCUTENEH 3apsiaa
MOJT IEUCTBUEM MPSMOTO HANIPSHKCHHS, a SKCTPAKITUST —
W3BJICUCHUE OCHOBHBIX HOCHTEIICH ISl JaHHOM 00J1aCTH IO
NeficTBHEM 00paTHOTO HaNpPSKEHUS

OIIK-1.3.1

14

Kakoe TpeboBaHue npeabsBisercs K IUpUHE 6a3bl OUIOISIPHOTO
TpaH3ucropa?

Omna nomxHa ObITh Oonbliie JU((GY3UOHHOMN IITMHBI JIEKTPOHA,
HO MEHbIIIE JITTMHBI BOJIHBI JICKTPOHA

Ona nomkHa ObITh 60sbIe AU QPYy3UOHHON JITUHBI U JUTUHBI
BOJIHBI JIEKTPOHA

Omna 10/skHa ObITH MeHbIe UG PY3HOHHON AJTUHBI U
JAJUHBI BOJHBI 3JIEKTPOHA

Omna nomkHa ObITh paBHA MEHbBILIEMY U3 3HAUEHUN

T Py3nOHHON JITMHBI M JUTMHBI BOJTHBI AJIEKTPOHA

Bce oTBeThl HEBEPHBI

OIIK-1.V.1

15

Kakyio GyHKIMOHATIBHYIO CBSI3b BRIPAXKAIOT CTATHUYECKUMHU
XapaKTepUCTUKAaMU OUIOJIIPHBIX TPAH3UCTOPOB?

OIIK-1.B.1




e (CBA3b MEK1Y TOKAMHU M HATIPAKEHUSAMHU BO BXOTHOM U
BBIXO/JHOM IeNAX MPH OTCTYTCBMU HATPY3KHU

o CBH3B MC)KI[y COHpOTI/IBJIeHI/IeM BO BXOIIHOI>’I e 1 TOKOM B
BBIXOJTHOM IIENTU TIPH HATMYUHU HArpy3KH

e (CBs3b MEXy HANPSHDKCHUEM BO BXOIHOM LIETIH U
COHpOTI/IBJ'IeHI/IeM B BbIXOI[HOfI nenn HpI/I HaJIN4YU Hany3KI/I

L CBH3B MC)KI[y COHpOTHBJIGHPISIMPI BO BXOIIHOI>’I nu BbIXOI[HOfI
LETISIX TPU HAIMYWW Harpy3Ku

16 Kakyro cxeMy BKIJIIOUEHUSI OUTIONSPHOTO TPAH3UCTOPA TAKKE OIIK-2.3.1
Ha3bIBAIOT «IMUTTEPHBIM IIOBTOPUTEIEM»?
e bunonsapHblii Tpa3ucTop, BKIFOUEHHBIN IO CXEME C 001en
6azoii
e bunonspHelii Tpa3uCTOp, BKIIOUEHHBIH 110 CXeMe C 00LIUM
AMUTTEPOM
e bunomnspHblil TpazucTop, BKIOUEHHBIH 110 cXeMe ¢ 00LIM
KOJUIEKTOPOM
17 Kakas cxema BkITt0OUeHHS OUIIOIIPHOTO TPAH3UCTOPA OJHOBPEMEHHO OIIK-2.V¥.1
JIaeT yCUJIEHUE KaK I10 TOKY TaK U 10 HANPSKEHHUIO?
e bunonspHslii Tpa3ucTop, BKIIIOYSHHBIH 110 cXxeMe ¢ 001Iei
6azoif
e bunoasipuplii Tpa3nucTOpP, BKJIYEHHBbIH M0 cXeMe ¢ 00 UM
IMHUTTEPOM
e bunonspHblil Tpa3ucTop, BKIOYEHHBIN 110 CXEME C O0IIUM
KOJUIEKTOPOM
18 Kakas cxema BKIIOUeHMs OUITIOJIIPHOTO TPAH3UCTOPA UMEET OIIK-2.B.1
HauOoJIbIIee BXOJHOE CONPOTUBIICHNE P HAUMEHbBIIIEM BBIXOAHOM
COTIPOTUBJICHUU?
e bunonspHblil TpazucTop, BKIOUEHHBIH [0 cXeMe ¢ o01Iei
6a3oi
e bumnonspHslii Tpa3ucTop, BKIIOUEHHBIN MO CXeMe C 00LIIM
AMUTTEPOM
e bumnoJsipublii TPa3ucTOpP, BKIKYCHHBIN 110 CXeMe ¢ 001uM
KOJIJIEKTOPOM
19 OIIK-1.3.1

Kak onpenensiercst nuddepennpanbHoe CONpOTUBICHNE
KOJIJISKTOPHOT'O Iepexo/ia OUIOJISIpHOro TpaH3ucTopa?

e Kak cooTHOmIECHNE NPpUPALLICHUS] HATIPSKEHUs Ha
KOJIJIEKTOPHOM Iepexo/e K NPUPAILEHUI0 TOKA
KOJIJICKTOPA NPH NOCTOSHHOM TOKe 0a3bI WJIM JMUTTEpPA

e Kak cooTHOLIEHNE TPUPALIEHUS HATIPSKEHUS Ha
KOJIJIEKTOPHOM IIE€PEX0/I€ K MPHUPAIIEHUIO TOKA KOJUIEKTOpa
TP IOCTOSIHHOM HAIPsDKEHUH KOJUIEKTOP-OMUTTED




Kak cooTHomeHue npupamieHus HarpspkeHHs Ha
KOJUUIEKTOPHOM TEPEX0/Ie K MPUPAILICHUIO TOKA KOJIEKTOpa
IIPH MIOCTOSIHHOM HAINpsHKEeHUH SMUTTEPHOTO Mepexoaa
Bce oTBeThl HEBEpHBI

20

Kak onpenensierca nuddepeHnnansHoe CONPOTUBIEHNE SMUTTEPHOTO
nepexoza OUIONIIPHOTO TpaH3ucTopa?

Kak cooTHomenne npupaiieHus HanpsHKeHUST Ha SMUTTEPHOM
nepexo/ie K MPUPAIICHUIO TOKA 0a3bI IPH MOCTOSHHOM
HaNpPsDKEHUH HA KOJUIEKTOPHOM Iepexojie

Kak cooTHolIeHue npupanieHus HANPSKEHUs Ha
IMHUTTEPHOM Iepexoje K NPUPALIEHUI0 TOKA IMUTTEPA IPH
MOCTOSIHHOM HANPSIZKeHUHU KOJJIEKTOP-3MUTTEP

Kak cooTHomenre npupaiieHus HanpspKeHUs: Ha
KOJIJIEKTOPHOM TIEPEX0JIe K MPUPAIICHUIO TOKA 0a3bl IPU
MTOCTOSTHHOM HaNpsKEHUH Ha SMUTTEPHOM TEpexojie

Bce oTBeTHI HEBEpHBI

OIIK-1.V.1

21

Kaxo#t Tpan3uctop Ha3pIBaeTCs MOJIEBHIM?

JTO0 TPaAH3UCTOP, YCWJIHTEJIbHbIE CBOMCTBA KOTOPOIo
00ycJIOBJICHBI IIOTOKOM OCHOBHBIX HOCHTeJIell 3apsjaa
0/IHOT0 3HAKA, MPOTEKAIIIMUM Yepe3 NMPOBOASIIUI KaHAJ, U
ylpaBJsieMbIM 3JIEKTPHYECKHUM I0JIeM

DTO TpaH3WCTOP, B KOTOPOM (DU3UYECKHE IIPOLECCHI
00yCJIOBIIEHBI TIEPEHOCOM HOCUTENEH 3apsiga 000UX 3HAKOB —
ukeknued u auddysueir HEOCHOBHBIX HOCHUTENEH, Apeirdom
OCHOBHBIX U HEOCHOBHBIX HOCUTEJIEH 3apsiaa

DOTO  TPaH3HUCTOP, YCWIMTEIbHBIE CBOWCTBA  KOTOPOTO
00yCIIOBJIEHBI TTIOTOKOM OCHOBHBIX HOCHUTEJNIEH 3apsijia pa3HbIX
3HaKOB, MPOTEKAIOIIMM 4Yepe3 MPOBOMAAIIMI KaHal, W
YIPaBISIEMBIM JIEKTPUIECKUM TOKOM

DTO TPaH3UCTOP, B KOTOPOM MaJIEHbKUI TOK 3aTBOpA MO3BOJISET
yIPaBIATh OONBITUM TOKOM CTOK-HCTOK

OIIK-1.B.1

22

Kakue BBIACIISIFOT OCHOBHBIC ITAPpAMETPBI ITOJICBBIX TpaH3I/ICTOpOB?

KpyTtusna xapakTepucTUKH S, BXOJHOE M  BBIXOAHOE
conpotuBieHus RBx. u Ri, KoappumenT ycuneHus u, eMKOCTh
MEXJ1y 3aTBOPOM U UCTOKOM C31

Bxonnoe u BeixogHoe conportusieHus Rex. u Ri, koaddunrent
YCHJIEHUS U, BXOAHOM TOK IBX., EMKOCTb MEXy 3aTBOPOM U
ctokoM Csc

Bxognoe u BeixogHOe compoTtuBieHus: RBx. u Ri, BXxomHOH TOK
IBX., eMKOCTb MeX 1y 3aTBOPOM U UCTOKOM C31

Kpyrusna xapakTepucTHKM S, BXOAHOe H BBIXOJHOE
conporuBJjieHUus1 RBx. u Ri, ko3guuueHT ycuinenus u

Bce oTBeTsI HEBEpHBI

OIIK-2.3.1

23

MI[H-TpaHSI/ICTOpOM CO BCTPOCHHBIM KaHAJIOM HAa3bIBACTCA

OIIK-2.V.1




e [IloseBoif TPaH3UCTOP, KOTOPHI MOKET padoTaTh B pesKUMeE
o0orameHus 1 00eTHEeHUS ;

e [loneBoii TpaH3UCTOP, KOTOPBI MOXKET PadOTATh B PEKHME
obOoraieHus;

e [loneBoii TpaH3UCTOP, KOTOPBIH MOXKET PabOTaTh TOJIBKO MIPU
00paTHOM HaNpPsHKEHUS Ha 3aTBOPE;

e [loneBoii TpaH3UCTOP, KOTOPBI MOXKET PabOTATh TOJIBKO MPH
IIPSIMOM HaIpsDKEHUS Ha 3aTBOPE;

24 [Toporosbim HanpsikeHueMm B MIII-Tpan3ucrope ¢ unayimupoBanabiM | OIIK-2.B.1
KaHaJOM Ha3bIBaeTcs
e HampsokeHue CTOK-UCTOK, IIPU KOTOPOM 00pa3yeTcst KaHal
IIPOBOJIUMOCTH;
e HanpsikeHue 3aTBOP-HCTOK, IPH KOTOPOM 00pa3yeTrcs
KaHAJ NPOBOIMMOCTH;
e HampsokeHue CTOK-UCTOK, IPU KOTOPOM HMPOUCXOAUT
MePEeKPHITHE KaHama;
e HampspkeHnue 3aTBOp-UCTOK, IPU KOTOPOM IIPOUCXOIUT
MIEpPEKPHITHE KaHAA.
25 HanpsbxkeHuem oTceukH 1MoJieBoro TpaH3ucTopa Ha3blBaeTcs OIIK-1.3.1
e HampsokeHue CTOK-UCTOK, IPH KOTOPOM MPOUCXOAUT
[IEPEKPHITHE KaHAJIA;
e HanpskeHue 3aTBOP-UCTOK, IPH KOTOPOM IPOMCXOIAUT
NepeKkpbITHE KAHAJIA PH HYJIEBOM TOKe TPAH3UCTOPA;
e HampsokeHne CTOK-UCTOK, TPU KOTOPOM IPOUCXOAUT
MEePEKpPHITHE KaHalla IPU HYJIEBOM TOKE TPaH3HCTOPA;
e HampspkeHue 3aTBOp-UCTOK, IPU KOTOPOM ITPOUCXOJIUT
MIEPEKPHITHE KaHAJIA IIPU HEHYJIEBOM TOKE TPaH3HCTOPOB.
26 CTOKOM I0JIEBOTO TPAH3UCTOPA HA3BIBAIOT OIIK-1.V.1
e OpauH U3 BBIBOAOB TPAH3UCTOPA, UEPE3 KOTOPHIM OCHOBHBIE
HOCHTEJIH 3apsi/ia BXOAAT B KaHAI;
e OnuH U3 BBIBO0B, Yepe3 KOTOPbI OCHOBHBIC HOCHUTE/IH
3apsiia BLIXOAAT U3 KaHAJIa;
e BriBOA OT ynpaBisIOLIETO AMEKTPOJIA;
e BrIBox OT 0051acTH, B KOTOPOU CO37IAETCs KaHaJ.
27 HcToKoM 10JIEBOrO TpaH3UCTOPA HA3bIBAETCS OIIK-1.B.1
e OnuH U3 BBIBOOB, Yepe3 KOTOPbI OCHOBHBIC HOCUTEIN
3apsiia MOCTYNAKT B KaHAJI;
e OauH U3 BBIBOAOB, YEPE3 KOTOPBII OCHOBHBIE HOCUTEIH 3apsiia
BBIXOJIST U3 KaHAJa;
e BriBOA OT ynpaBisIOLIETO AMEKTPO/IA;
e BrBox OT 0051acTH, B KOTOPOU CO3AETCS KaHAJ.
28 3aTBOPOM TIOJIEBOTO TPAH3UCTOPA HA3BIBACTCS OIIK-2.3.1




e OnuH U3 BBIBOMIOB, Y€pEe3 KOTOPHI OCHOBHBIC HOCHUTEIH 3apsiaa
BXOIST B KaHAT;

e BbiBoa 0T ynpaBJ/isiioIero 3J1eKTpoaa;

e OnauH U3 BBIBOJIOB, Y€pPE3 KOTOPBII OCHOBHBIE HOCUTENH 3apsiia
BBIXOIAT U3 KaHAJIa;

e BrIBox OT 0051acTH, B KOTOPOH CO37AETCs KaHAJ.

29 MII-TpaH3ucTOpoM C MHIYIMPOBAHHBIM KaHAJIOM HA3bIBAETCSA OIIK-2.V.1

® [I0JICBOHM TPAH3HUCTOP, KOTOPBI MOXKET paboTaTh B PEKUME
oboraiieHus U 00eJHEHN;

® [10J1eBOM TPAH3UCTOP, KOTOPbIii MOKET padoTaTh B peKnuMe
odorameHms;

® [I0JICBOHM TPAH3UCTOP, KOTOPBIHA MOXKET paboTaTh TOJIBKO MPH
o0paTHOM HaIpPsDKEHUS Ha 3aTBOPE;

® [I0JIEBOM TPAaH3UCTOP, KOTOPBIN MOXKET pabOTaTh TOJIBKO ITPU
MIPSIMOM HampsDKEHHS Ha 3aTBOPE;

30 VYIipaBiieHHE TOKOM CTOKA B IIOJIEBOM TPaH3UCTOPE € OIIK-2.B.1
YIPaBJISAIONUM P—N MEPEX00M OCHOBAHO Ha

¢ HN3MCHCHMH HNIUPHHBI U CCHCHUSA KAaHAJA IIPH USMCHCHUMN
OﬁpaTHOFO HAINIPAKCHUA «3aTBOP — HCTOK);

¢ M3MCHCHHU INHMPHUHBI 1 CCHCHHUA KaHaJIa ITPHU U3MCHCHHUU
IIpAMOIo HAIIPAKCHUA «3aTBOP — UCTOK»;

® H3MCHCHHHU COIIPOTUBJICHUA KaHalla BCICACTBHUC N3MCHCHU
KOHICHTpAIN MHKCKTUPOBAHHBIX HOCHTGJIGﬁ;

¢ NM3MCHCHHU INHWPUHBI U CCHCHHA KaHaJla ITPU U3MCHCHHU
HaIIPSIPKCHUSA «CTOK — HCTOK»;

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmumua 19 — IlepedeHb KOHTPOJIBHBIX paboOT
Ne n/nn [TepeyeHb KOHTPOJIBHBIX PAOOT
He mpeaycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpEAENSIONIMe  MPOLEAYypbl  OLCHHWBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYPY
MIPOBEJICHUS TEKYILEro KOHTPOJISl yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIIUXCS IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Metoauueckre yka3zaHus [ OOYyYarOImIMXCS 10 OCBOGHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ri1yOoKo€ U sICHOE M3JI0)KeHUe yueOHoro Marepuaia. HazHaueHne cCoBpeMeHHOM JIEKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HHGOpPMAIUI0O MO TeME, a B OCBOEHUU
(GyHIaMEHTaJIBHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JIEKIHUs BBIIOIHSAET METOI0JIOIHYECKYIO,



OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOU oO0yacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT IEeIbHOE NMPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, yPOBEHb KOTOPBIX
OIPEENACTCS LEJIEBOM YCTAaHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTeIeM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TPEeAMETY |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOrO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4Y€HHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKH U O IIPOTHO3€E
UX Pa3BUTHA Ha OMMKaiIme rojsl;

— HayuduThCsl METOJUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
HOJIOKEHHUS, IPUXOAUTh K KOHKPETHBIM BBIBO/IaM, IOBTOPSITh UX B Pa3IMUYHbIX (POPMYIUPOBKAX);

— IOJIy4Y€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U OHSATHH.

JlekuMOHHBI MaTepua’d MOXKET COIPOBOXKAATHCS JIEMOHCTpAalUUEd  CllalijoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuajga IpU IPOBEIEHUU KOPOTKMX JAHMCKyccud 00
0COOEHHOCTSIX NPUMEHEHHS OTJENIbHBIX TEMAaTHK 10 JUCLUIUIMHE.

CrpyKTypa npeaocraBieHusl JEKIHOHHOIO MaTepuania:

— Jleknuuy,

— JlemoHCTpanus MpOMBIIUIEHHBIX 00Pa3I0B NOIYIPOBOHIUKOBBIX TPUOOPOB;

— JleMoHCTpanus 3JIEKTPUYECKUX CXEM BKJIFOUEHUS MOJYIPOBOIHUKOBBIX TPUOOPOB.

11.2. Meroauueckue ykazaHus sl 00yJaronIuxcs 1Mo Y4acTHIO B CEMUHapax

OcCHOBHOM 1eNbIO 17151 00YYaIOIerocs sIBISIeTCS CUCTeMaTH3aIus 1 0000IIeHne 3HaHu
Mo M3y4aemMol Teme, pasjaeny, (OpMHUpOBAHHE YMEHHUS paboTarh C JIOMOJHHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABISATh M CPAaBHMBATh TOYKHM 3PEHHS, KOHCIEKTHPOBATH
IPOYUTAHHOE, BBICKA3bIBaTh CBOI TOYKY 3peHHMs M T.I. B cooTBercTBUM C Benyen
JUJIAaKTUYECKOM 1LIeTbI0 COAEpIKaHUEM CEMHHAPCKUX 3aHATUH SBIAIOTCSA Y3JI0BblE, Hambosee
TPYIAHBIE JUIsl TIOHUMaHHUS M YCBOEHHS TE€Mbl, pa3zieibl JUCHUIUIMHBL Crneunduxoi naHHON
(bopMBI 3aHATHUI SABIISETCS COBMECTHasl paboTa MpernoaaBaTelis U 00yJarolerocs HaJl peleHnemM
MOCTaBJIEHHOW MpoOJjeMbl, a MOMCK BEPHOI'O OTBETa CTPOMUTCS HAa OCHOBE YEperlOBaHUS
WHIWBUAYAJIBHON U KOJUIEKTUBHOM AESTEIBbHOCTH.

[Tpu mOArOTOBKE K CEMUHAPCKOMY 3aHSATHIO 110 TEME MTPOCITYIaHHON JIEKIIMU HE00X0ITUMO
03HAKOMUTHCS C IJIAHOM €ro MPOBEIEHUs, C TUTepaTypoil 1 HayYHbIMU MyOIMKAIMIMU MO TEMe
ceMHuHapa.

TpebGoBaHus K MPOBEACHUIO CEMUHAPOB

11.3. Metoauueckue yka3zaHus Uisi OOydYalOIIUXCS MO TPOXOXKACHUIO MPAKTHUYECKUX
3aHATHH

[IpakTHdeckoe 3aHATHE SBIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHmu3anuu y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasiCs B BHITIOJIHEHUH 00YYarOIIMMUCS TI0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYeOHBIX 3aJaHUil C 1ENbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOMH
JTUCIUTITMHBI, MPUOOPETEHUSI YMEHUI U HaBBIKOB, OITBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYArOIIerocs SBISETCS MPUBUTHE 00YUAIOIIHMMCS
YMEHHUU U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH MO U3Yy4aeMOU TUCIUIIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH O0YUYAIOITUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOsieHue, paclidpeHre M JAeTajiu3alus 3HaHWW TpU pelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHNUS,
TBOPYECKON aKTUBHOCTH,;



— OBJIaACHUC HOBBIMU MCTOAAMU U MCTOAWKAMHU H3YUYCHUA KOHerTHOﬁ y‘-Ie6H0ﬁ
JUCHUIIIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHUHA JUIs
BBITTOJIHEHHSI 33 /IaHHIA;

— olecrnieueHre PalMOHAIBHOTO COYETAHHS KOJUICKTMBHOM W MHIMBHIYaJTbHOH (GOopM
00yueHusl.

TpeboBaHus K MPOBEACHUIO ITPAKTHUYECKUX 3aHATHAM

11.4. Metoauieckue yka3zaHus Ui 00ydaronuXcs IO BBITTOIHEHUIO TA00PATOPHBIX padoT

B xope BbinosiHeHUs 1a00paTopHbIX pabOT 00yUarOIUNCs JOKEH YIIIyOUTh U 3aKPEUTh
3HAHHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJIMKON M TEXHUKON 3KCIIEPUMEHTA
B COOTBETCTBMM C KBAIM(PHUKAMOHHON XapaKTepUCTHKOW oOydaromerocs. Brinonnenue
71a060paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTHYECKOM, PaCUETHO-aHATUTUICCKOM
YyacTel ¥ KOHTPOJIbHBIX MEPONPUATUH.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacCThIO
W3YYCHUS JUCIUIUIMHBL, ONpENeNseMOoll Y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINUX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— mnpuoOpeTeHne HaBBIKOB MCCIIEI0BAHMS MPOIECCOB, SIBJICHUN U O0BEKTOB, U3Y4aeMBbIX
B paMKax JaHHOU JUCIHILTUHBL,

— 3aKperuieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JIEKIIMSIX;

— TIOJMy4YeHHWE HOBOM MH(OPMAIIMH 10 H3y4aeMOW JUCIUILINHE;

—  TpUOOpETEHHE HABBIKOB CAMOCTOSTEIIBHON pa0OTHI ¢ IA0OPATOPHBIM 000PYIOBAHUEM
U Ipudopamu.

3ajanue ¥ TpeOOBaHUS K NPOBEJICHUIO JJaOOPAaTOPHBIX PabOT

HccnenoBanmne xapakTepUCTHK MOJYIPOBOJAHUKOBBIX IpuOopoB. JlaboparopHas pabora
BBINOJIHSACTCSI OpUTaZoN U3 ABYX-TPEX CTYJCHTOB HAa YHHBEPCAJIbHBIX U3MEPUTENIbHBIX CTEHJIaX.
[IpoBeneHue WCCIeTOBAaHUI OCYIIECTBISETCS B COOTBETCTBHM C 3aJaHWEM W B YyKa3aHHOH
[OCJIEI0BATENbHOCTU. Pe3yabTaTel M3MEpeHH 3aHOCATCS B IPOTOKOJ MUCIIBITAHUH, KOTOPBINA 1O
OKOHYAaHWU MCCIIEIOBAHUH TOJKEH OBITH MPENICTABIICH JUISI TPOBEPKH MPETIOIaBaTEIIo.

CrpykTypa ¥ hopMa 0TYETA O JabopaTOpHOM padoTe

OT4er n0MKEH COJepKaTh: HAMMEHOBAHHE U 1I€JIb pa0OThI; CXEMbl U3MEPEHHUI; TaOIHIIBI
I/ISMCpCHHBIX JaHHBIX T‘pa(l)I/IKI/I XapaKTCpI/ICTI/IK I/ICCJ'ICI[yeMI)IX O6’B€KTOB; paCC‘-II/ITaHHI)IG
3HAUEHUS MapaMeTPOB HCCIEAYEMbIX O0BEKTOB; KpaTKKe BbIBOIbI. OTUET BBIMOIHSIETCS Ha Oeoi
oymare opmata 297 x 210 kB. MM.

TpebGoBanust kK 0popMIICHUIO OTYETA O JTabopPaTOPHOU paboTe

OoOpa3ser; opopmiieHHsS] TUTYJIBHOTO JIUCTa TPUBEICH Ha caifte: https://guap.ru/standart/
['paduiku CTPOATCS HA OTACIBHBIX JIUCTaXx (opmara ordera. MIumocTpamuu Maibix pa3sMepoB
pa3MelarTcss Ha OJHOM JIMCTEe. Bce Trpayiku M PUCYHKH JIOJDKHBI UMETh HYMEpAIUI0 U
MOSICHSIONIME TOIIMKCH C YKa3aHHEM THIIAa HCCIeayeMoro o0bekTa. [IpHHIMIHAIBHBIC CXEMbI
BBIUCPUYHMBAIOTCS B COOTBETCTBUU ¢ TpeboBanusmu ECKJ/I.

1. AOpamos, A. II. DOnexktpoHuka. MeToauuecKkue yKa3aHHs K BBIIOJIHEHUIO
1ab0paTOpHBIX pabOT MO HCCeA0BaHNIO NOJEBbIX TpaH3ucTopoB / A. I1. AGpamos, B.
B. Omapun. CI16: 'VAIL 2009. — 42 c.: un.

2. AGpamoB, A. II. DnektpoHmka. MeTroaudeckne yKa3aHHWs K BBITIOJTHEHUIO
7a0opaTOpHBIX pabOT MO HCCIEIOBAHUIO MOJYNPOBOJAHUKOBBIX auoaoB/ A. II.
A6pamos, B. B. Onapun. CII16: I'VAII, 2008. — 41 c.: un.


https://guap.ru/standart/

3.  AoOpamoB, A. II. OcCHOBBI TOJYIIPOBOJHUKOBOW JJICKTPOHHKU. MeToaudeckue
yKa3aHUs K BBITOTHEHHUIO JabopaTopHbIX padot./ A. I1. A6pamos. CII6: I'YAIIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHelie U 10JIEBbIE TPAH3UCTOPBL. METOANYECKUE YKA3aHUS K
BBITIOJIHEHHIO J1abopaTopHbix pador./ A. II. Aobpamos, B. I'. Hedemos, A. C.
[MTapackyn. CII6: I'YAII, 2020. — 30 c.: u.

11.5. Meroauyeckue yka3zaHust JUisi OOYyYalOLIUMXCS [0 MPOXOXKACHUID KypCOBOTO
IPOCKTHUPOBAHUS/BBITIOJIHEHUS] KyPCOBOM pabOThI

KypcoBoii mpoekT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy 0OYHAIOUIMXCS OTIBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 POPECCUOHATBHOM e TeTbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoisieT 00ydaromemMycs:

CTpyKTYypa MOSICHUTEIBLHOM 3aIIMCKU KYPCOBOI'0O IIPOEKTa/ paboThl

TpeboBanus K 0QOPMIIEHUIO MOSCHATENBHOM 3aIMCKU KYPCOBOTO ITpoeKTa/ paboThI

11.6. Meroauueckue ykazaHus Uisi 0OyYalOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaronIuiicss BBIOIHAET paboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpEerojaaBaresisi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHA.

s oOywarommxcsi 1Mo 3a04HOi (opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJTIIOYATh B CE0S1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y oOywarorierocst (hopMupyercs
nenecooOpasHoe MIaHupoBaHuE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMAaTH3allMd MPHOOpPETAaeMbIX 3HAHUM, 00ecreyrBaeT BBICOKUUN
YPOBEHb YCIEBAa€MOCTH B TepuOJ OOydYeHHs, TIOMOTAaeT IIOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCcCHOHATIBHOIO YPOBHS.

MeroauyeckuMHu ~ MaTepHallaMH,  HaNpaBJSIOIIMMU  CAMOCTOSITENBHYI0O  paboty
00yJarOIIUXCSSBISIOTCS:

— y4eOHO-METOIMYECKUI MaTepHa 1o JUCIUIINHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00ydyaromuxcs
1o 3a04HOU (hopme 0OydeHus).

11.7. Metoauueckue yka3zaHus JUIsl 00yHaroIuxcs Mo NPOXO0XKACHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CeMecTpa C IIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLUATIIINHBI.

11.8. MeToauyveckue yKazaHUs JUIA OO0YYJaIONIUXCS 10 TMPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyYalOIMUMXCS  TMPEAyCMaTpUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX Pe3yJIbTaTOB 0Oy4deHHs Mo nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (hopMa OLIEHKH 3HAHUH, TTOTYUYESHHBIX 00YUYaIOIUMCSI B POIIECCE U3YyUCHUSI
BCEU JMCIUIUTMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TPUMEHSITh
UX Ui pEeHIeHUs NPaKTUYECKUX 3ajady. OJK3aMEeH, KaK MpaBWjO, MPOBOJUTCS B TEPHOJ
HK3aMEHALIMOHHOW CECCHUU U 3aBEepIIAeTCs] aTTECTAllMOHHOM OIEHKOM «OTIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.



— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYyYEHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOI IUCIUIUTMHBI B IIEJIOM MITH IPOMEXYTOUYHast (110 OKOHUYAHUH CEMECTpa) OlleHKa 3HaHUN
00yyaroImuMcs 0 OTAEIbHBIM pa3jesiaM AUCHUUIUIMHBI ¢ aTTECTAl[MOHHOM OLIEHKOM «3a4TeHO»
WUJIU «HE 3a4TCHO».

— 1uddepeHIPOBaHHBIM 3a4eT — 3TO (opMa OLEHKM 3HAHUM, IOJyYEeHHBIX
00yyaroImuMcs pU U3Y4YEHUHU TUCLMILIMHBI, IPU BBIIOJHEHUH KYpPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIEAOBATEILCKUX PAa0OT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTJIIMYHO», «XOPOILIO0», «yIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHON.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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