


AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.02 «OnroTrexHuKa» HampaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIE MPUOOPHI M KOMIUIEKCHD.
Hucnurnnuna peanusyercs kadeapoit «Ne23y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA:

IIK-1 «CnocobHocTh K (GOPMHUPOBAHWIO TEXHUYECKMX TpeOOBaHMM M 3aJaHUil Ha
IIPOEKTUPOBAHUE U KOHCTPYHUPOBAHUE ONTUYECKUX U ONTHUKO- 3JIEKTPOHHBIX IMPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeiD»

CopepxaHue IUCUUIUIMHBI OXBAaThIBAa€T KPYI BOIPOCOB, CBA3aHHBIX C H3YYEHHEM
buznyecKuXx NPUHLMUIIOB  JCHCTBUS, XapaKTEpPUCTUK, Mojeled ©u  ocoOeHHOCTEeH B
PaIMOTEXHUYECKUX IETISIX OCHOBHBIX THUIIOB AKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX TTOCTPOCHUS U
MEXaHHU3MOB BIIMSHUSA YCIOBHUI 3KCIUTyaTalluy Ha paboTy aKTUBHBIX MPUOOPOB.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIONMe (OPMBI OpraHU3aluu
y4eOHOro Mpoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHbI CIEAYIOLIUE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOSHUS JHUCHUILIMHBI COCTaBISACT S5 3aueTHBIX enuHuIl, 180
YacoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenonaBaHusl ITUCUUILIMHBI «DJEKTPOHUKA» SIBISETCS U3yYECHHE CTyACHTaMHU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TEXHOJIOTUH MUKPOIEKTPOHHBIX LIENIEH, MEXaHU3MOB BIIMSHUS YCIOBUM KCIUTyaTallui Ha
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienei. [Ipu u3ydeHun 3Toi AUCUMITITUHBI
3aKJIaJbIBAIOTCS OCHOBBI 3HAHUM, IMO3BOJISIIOIIMX YMEJIO MCIOJIb30BaTh COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauod3JeKTPOHUKHU U MOHUMATh TEHJICHIIMU U MEPCIEKTUBBI €€ Pa3BUTHUS U
NPaKTUYECKOT0 UCTIOIb30BAHUS; TPHUOOPETAIOTCS HABBIKH pacueTa peXHUMOB aKTUBHBIX TPUOOPOB
B JJIEKTPOHHBIX LEIAX, IKCIEPUMEHTAJIBHOIO HMCCIENIOBAHMS UX XapaKTEPUCTUK, HU3MEPEHUs
napaMeTPOB U MOCTPOCHHUS OA30BBIX SUEEK HIEKTPOHHBIX LEMeH, COASPIKAINX TaK1e TPUOOPHI.

1.2. JlucuuniuHa BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOHl  y4yaCTHHUKaMU
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB 00yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IaHupyeMmbiMu pesynbTatramu ocBoeHust Ol BO.

B pesynbrare M3ydeHUs AUCHUILTUHBI OOYYAIONIUICS JTODKEH 00J1aaTh CIeIyoIuMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIINM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Konn
Kareropus (rpymnma) Kon n HauMeHOBaHME HHIMKATOPA JOCTUKEHHUS
HauMEHOBaHUE
KOMIIETEHIINU KOMIETEHIINHU
KOMIIETEHIIUU

[1K-1.3.1 3Hath TpeOoBaHus, NPEAbIBISIEMbIE K
pa3pabaThIBa€MOil ONTOTEXHUKE, ONTUYECKUM U
OIITUKO-3JIEKTPOHHBIM TIPHOOpaM |
KOMIUIEKCaM

ITK-1 Crioco6HOCTH
K GOpMHUPOBAHUIO

TEXHUYECKUX
o [1IK-1.Y.2 ymeTp aHanu3upoBaTh U ONPEIEATh
TpeOoBaHUIl U
sananmii Ha TpeOOBaHUS K TapaMeTpam, MpeabsBIsieMbIEM K
pa3pabaThIiBa€MOI ONTOTEXHUKE, ONMTHUYECKUM U
MIPOEKTUPOBAHUE U
[Ipodeccuonansubie OTITUKO-DJIEKTPOHHBIM MpUOOpam u
KOHCTPYHUPOBAHHE
KOMITETCHITHT KOMIIJIEKCaM C YYETOM U3BECTHBIX
ONTHUYECKUX U
SKCHEPUMEHTAIBHBIX U TEOPETHUECKUX
OTTHKO-
pEe3yabTaTOB
3JEKTPOHHBIX
[TIK-1.B.1 BnageTs HaBBIKAMH OTIPEACIICHMUS,
puodoOpOB,

KOPPEKTUPOBKH U 0OOCHOBAHUS TEXHUUYECKOTO
3a/IaHMS B 9YACTH NPOEKTHO-KOHCTPYKTOPCKUX

XapaKTepUCTHUK OJIOKOB U y3JI0B ONTHYECKUX U
OINTHUKO-3JIEKTPOHHBIX IPHUOOPOB

KOMILIEKCOB U UX
COCTaBHBIX YacTen

2. Mecro nucuumiauHsl B cTpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[IPY U3YyYECHUH CIEAYIOIIUX AUCLUUILINH:
— «Marematrka-1 (AHaTUTHUECKAs TEOMETPUS U JIMHEWHAs anreopa)y,
— «Marematuka-1 (MaremaTuueckuii aHaIIN3)»,
— «®Du3ukay,
— «XUMUA».

3HaHMs, TIONyYEHHBIE TPU U3YYCHUU MaTepuana MJaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA ITPU U3YUCHUHN APYTUX JUCHUIIINH:
— «lIudposas 00pabOTKa CUTHAIIOBY,



— «HHTerpanbHbIe yCTPOMCTBA MUKPOIIEKTPOHUKN Y,

— «/HTemieKkTyanbHble JIEKTPOHHBIE JaTYUKU U yCTPOMCTBA NHINKALIUN,
— «OJIEKTPOHHBIE IPOMBILUIEHHBIE YCTPOWCTBAY,

— «CXeMOTEXHUKA aHAJIOIOBBIX YIEKTPOHHBIX YCTPONCTBY,

— «CxeMoTexXHUKa M(PPOBBIX U UMITYJILCHBIX YCTPOHCTBY.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUIAHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJO0EMKOCTh AUCLUILIUHBI

TpyroeMKOCTh 110
Bun yueGHoM paboThI Bcero cemMecTpam
Ned
1 2 3
Oowan mpyooemMKocmo OUCUUNIUHDL, 5/ 180 5/ 180
3E/ ("ac)
U3 Hux uacoe npakmuueckoii n0020MmMoeKu 34 34
AyoumopHuvle 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIE:
nekruu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii npoekt (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 76 76
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ager, sk3zamen (3auer, Hudd. 3ay, OK3. OK3.
DK3.%%)

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIMHEI IO pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3zaensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

p Jlexuun 113 JIP KI1 CPC
a3Jeibl, TEMBI JUCIUILINHBI (uac) (C3) (4ac) (qac) (qac)
Cemectp 4

Paznen 1. DieMeHTBI GU3UKK TBEPOTO TEINA. 15
Tema 1.1. dusnyeckue OCHOBEI 5 5
MOJTYTTPOBOTHUKOBBIX TPHOOPOB.
Tema 1.2. KOHTaKTHBIC SBJICHHSL. 5 5
Pasmen 2. TToaynpoBOIHUKOBBIE TPUOOPBIL. 22
Tema 2.1. ITomympoBOTHHKOBBIC THUOIEI. 6 6
Paznen 3. IlonmynpoBoHUKOBBIE TPHOOPHI. 23
Tema 3.1. IToneBbIE TPAH3UCTOPHI. 6 6
Tema 3.2. Bunossipabie TPaH3UCTOPBI. 6 6
Pa3nen 4. OnroanexTpoHuKa. 16




Tema 4.1. doTorIEKTPUUECKHE U U3ITydaTEIbHbIE 6 6
IPUOOPEL.
Hroro B cemectpe: 34 34 76

Hroro 34 0 34 0 76

IIpakTHyeckass MOATOTOBKA 3aKJIKOYAcTCd B HENOCPEICTBEHHOM  BBIIIOJHEHUU
00yYaromKMUCS OTIPEICTICHHBIX TPYAOBBIX (DYHKINH, CBA3aHHBIX C OyAyIIei mpodeccHoHaTbHON
JEATEIBbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK
Ha3Banue u copepxanue pa3zeioB U TeM JEKIIMOHHBIX

Howmep pazaena 5
3aHATHH

Paznen 1 JaeMeHTHI (PM3UKH TBEPAOIO TeJia.
1.1. ®usnueckre OCHOBBI MOJIYIPOBOAHUKOBBIX IPHOOPOB.

OCHOBHBIE TOHATHS 30HHOW TEOPUHU IOIYNPOBOJAHHUKOB.
Craructuka »SJIEKTPOHOB U JBIPOK B  TOJYNPOBOJAHHUKAX.
Bripok/ieHHBIE M HEBBIPOXKIAEHHBIE  IMOJYNPOBOJAHUKHU.
Konunenrpanust Hocutesnei 3apsiia B COOCTBEHHBIX M TPUMECHBIX
MOJYNPOBOJAHUKAX B YCIOBUSX  TE€PMOJMHAMUYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME IOJYNPOBOJHUKA.
[Iponiecchl nepeHoca HOCHUTENEH 3apsiia B MOJYyHPOBOJHUKAX.
lenepanust 1 pexkoMOWHANMS HOCHUTENEH 3apsiia. BrusHue
ANEKTPUYECKOTO TIONS Ha OOBEMHYID M TOBEPXHOCTHYIO
AJIEKTPONPOBOAHOCTD  MOJYMPOBOAHUKOB. TeMIiepaTypHbIe
3aBUCMMOCTH KOHLEHTpAalMy, MOJBM)XXHOCTH U yJIEIbHOU
AJIEKTPONPOBOAHOCTA  MOJYMPOBOAHUKOB. Bo3HHKHOBEHHE
00BEMHBIX HeycTOWYMBOcTed. OmnNTHUECKHEe U TEIIOBBIC
CBOWCTBa  TOJYIPOBOJHHUKOB. DOTOINCKTPUUECKUE U
TEPMODJIEKTPUUECKHE SIBJICHUSI.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonsiTue o p-n-nmepexone, Tumnbl p-N-nepexoao. dusnyeckue
mpoleccsl B p-N-miepexojie Ipu OTCYTCTBUM U IPU HAIUYUU
BHEILIHETO HamnpsbkeHus. BombramnepHas xapakTepucTHKa p-N-
nepexonia. KOHTaKT «MeTayui-nmoynpoBOJHUKY», 3aBUCHMOCTb
€ro CBOMCTB OT paOOThI BBIXOJAA MOJYNPOBOJHUKA M MeTalljia.
I'eTeponepexopl.

Paszpnen 2 IHonynpoBoaHMKOBbIE NPHOOPHI.
2.1. IlonynpoBOJHUKOBBIE JUOBL.
[TonynpoBOAHUKOBBIN AUOJ, €70 XapaKTEPUCTUKH U TTapaMETPHI.

OcHoBHBIE BHJIBI TP00O0s p-N-iepexoa. [lepexoaabie mporiecchbl
B TIOJIYIIPOBOJTHUKOBOM JHOJI€, HAKOIJICHUE M paccachblBaHUE




M30BITOYHOTO 3apsza, 1M dy3nOHHAs] EMKOCTh. DKBUBAJICHTHAS
cXeMa  IMOJYNPOBOAHUKOBOrO  auona. (OCHOBHBIE — THUIIBI
MOJTYTIPOBOTHUKOBBIX TMOJIOB, MX KOHCTPYKLMH, MTapaMeTphl U
00JIaCTH IPUMEHEHHS.

Pa3zpgen 3

IMoynpoBogHNKOBbIE IPUOOPDI.
3.1. IloneBbie TPaH3UCTOPHI.

IToneseie TpaH3UCTOPBI C 3aTBOPOM B BuUIE p-N-nepexona. Mx
YCTPOMCTBO, MNPUHLIMUI  JEHUCTBUSA, CXEMbl  BKIKOYEHUS,
XapaKTEPUCTHUKU U MTApaMETPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IIOJIEBOTO TPAH3UCTOPA,
Harpy304Hbl€ XapakTepUCTUKH. Duznueckue sBICHUS Ha
MOBEPXHOCTU NOJNynpoBogHUKA. [loneBple TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- mu M/II-Tpa3zucropsr), ux
NPUHLUIT  JIWCTBUS,  XAPAaKTEPUCTUKK W IapaMeTphl.
Ocobennoctu  momubix  MJIII-Tpan3ucropoB.  O6nactb
IIPUMEHEHHSI MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

Tpansuctop kak cucremMa [JBYX B3aUMOJECHCTBYIOIIUX p-N-
nepexofoB. Bo3MoxHblE peXuMbl pabOThl TpaH3UCTOpA:
aKTUBHBIN (YCUIMTENbHBIN), OTCEUKH, HACBIIIEHHUS, HHBEPCHBIM.
®dusnueckue mporecchl B 0Oe3aperoBOoM TpaH3UCTOpPE B
aKTUBHOM YCWJIHTEIBHOM pexuMme. TOKHM B TpaH3UCTOPE.
Kospduument mnepenaun  SMUTTEPHOTO TOKa M €ro
cocTrapistonye. Tpu cXxeMbl BKIIOUEHHUS TPaH3UCTOPA: C 00IUM
SMHUTTEpPOM, C oOmeil 0a30if u OOmUM KOJUIEKTOPOM.
XapakTepUCTUKU TpaH3UCTOpa B cxeMmax ¢ oOmel 6a3oi u ¢
00IIKM SMUTTEpOM. BinsHue Temneparypbl Ha XapaKTepUCTUKU
TpaH3ucTopa. TpaH3UCTOp KaK JUHEHHBIN 4eThIPEeXMOIOCHUK.
CucTteMbl MaJTOCUTHANBHBIX (JU(depeHIINaTbHbIX) TapaMeTPOB
TpaH3ucTtopa. OnpeneneHre MalOCUTHAIBHBIX NapaMeTpoB IO
XapaKkTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa IpH
HAIMYAM HArpy3KH B KOJUIGKTOpPHOW menu. Harpy3ouHsie
XapaKTepUCTHKH TpaH3ucTopa. [lapamerpsl, XapaKTepHu3yomue
PEKUM YCUIICHHUS, OIpeNeNIeHHe HMX M0 XapaKTepHCTUKaM.
Bribop paboueil TOUkM TpaH3HCTOpAa B PEXHME YCHUIICHHUS.
CxeMOTeXHHUECKHE CHOCOOBl  3ahaHusi pabodell  TOUKH.
BnusHue HenMHEHHOCTH BXOJTHBIX XapaKTEPUCTHK Ha paboTy
TpaH3UCTOpa B pexkuMme ycuieHus. Pabora Tpan3ucropa Ha
BBICOKUX dacTtoTax. J[lpeidoBbie Tpansuctopsl. [lapamerpa,
XapaKTepU3yIolIie BbICOKOUYACTOTHBIE CBOWCTBA TPaH3UCTOpA.
OKBUBaJCHTHbIE CXeMbl TpaH3uctopa ((popmanpHble U




¢usnueckue). Mogenu TpaH3UCTOpPA, HUCIOIB3YEeMbIE TIpU
KOMITBIOTEPHOM TPOEKTUPOBAHUU JJIEKTPOHHBIX cxeM. Pabota
TPaH3UCTOpa B PEXHUME IMEPEKIIOUCHUs. Y CIOBHUS OTCEUYKU M
HacebimieHus. [lepexognsie mporecchl B TPaH3UCTOpPE IMpHU
nepeximoueHud. [lapamerpa TpaH3UCTOPOB B HMITYJILCHOM
pexxume. TpaH3UCTOPHBIM KIIIOY, MOCTPOEHHBIA IO CXEME C
oOmuM sMutTepoMm. [lpeaenbHO [OMyCTUMBIE MapaMeTphbl
TPaH3UCTOPA.

Paznea 4 OnrTo3/1eKTPpOHMKA.
4.1. ®OTO3EKTPUIECKUE U U3TydaTeIbHbIe TPHOOPHI.

DOTOPE3UCTOPBI, HMX KOHCTPYKLHMS, XAPAKTEPUCTUKU U
napameTpbl. dusznueckue mporeccel B p-N-epexoje Mpu
posugeiictBun  cBeta. ®doto OJIC. dororaabBaHHYECKHE
a7eMeHThl. DOTOAMO/ABI, OCHOBHBIE PEXUMBI HX pPaOOTHI.
XapakTepucTuku U napamerpsl GoToano0B. OCHOBHBIC THIIBI
dorommomoB.  DOTOTPAH3UCTOPBI:  MPUHIUN  JCHCTBHS,
XapaKTePUCTUKH, MapaMeTphbl. Oo0mactu MIPUMEHEHUS
Pa3IUYHBIX THUIOB IOJYIPOBOJIHUKOBEIX (DOTOIIEKTPUUECKUX
npubdopoB. M3nyuaroiue NoaynpoBOJHUKOBBIE PUOOPHI U UX

IIPUMCHCHUC.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/EHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux No
Tembl Dopmsbl o
Ne TpyoemMKOCTh, | IPaKTUYECKOH | pa3aena
MIPAKTUIECCKIX MTPAKTUICCKHIX
/1 - o (dac) MMOATOTOBKH, | JWCIIMIT
3aHATUI 3aHATUN
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero \ \ \

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlaGopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue 1abopaTtopHbIXx paboT TpynoemKocTs, | npakTHieckoi | pasnena
/1 (gac) MOATOTOBKH, | JUCIIHAI

(gac) JIMHBI
Cemectp 4
1 | Onpenenenue MUPUHBI 3aMPEIIEHHON 30HBI 3 1
MIOJIYIIPOBOIHUKOB
2 HccnemoBanue BRITPSIMUTEIBHBIX JIHOJIOB 4 2
3 HccnepoBanue noyieBbIX TPAH3UCTOPOB C 6 3
yIpaBisieMbIM (p-n) NepexoaoM




4 HccnenoBanue mojieBbIX TPAH3UCTOPOB C 5 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OUIONSIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX [0 CXEME ¢ 001Iel 0a30i
6 | MccnemoBanue OUIONSIPHBIX TPAH3UCTOPOB, 6 3
BKITIOYCHHBIX 110 CXEME C OOIINUM
IMHUTTEPOM
7 HccnenoBanue hOTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOIHEHUE KyPCOBOW PabOTHI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXcs

Bunbl camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B TabnuIe 7.

Tabmmua 7 — Buasl caMoCTOSTeNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemecrp 4,
Bug camocrositenbHO# paboTh
qac qac
1 2 3
W3ydenue TeopeTUYECKOro MaTepuasa 48 48
qucuuruael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K T€KylemMy KOHTPOJIIO 18 18
ycneBaemocTH (TKY)
Jomamnee 3ampanue (/13)
KonTtposbhble paboTs! 3a04HuKOB (KP3)
IToaroroBka K mpOMeXyTOYHOMN 10 10
arrecrauuu (ITA)
Bcero: 76 76

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMUXCsl [0 TUCHMITIMHE (MOYIIIO)
VY4eOHo-MeToAMYEeCKHEe MaTepHalIbl JI11 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHsbl B I1.11.

7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
[lepedyeHb MeYaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIECH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Kommuectso 3k3eMInIsipoB B

b 90 Jleonn10BU4. DIEKTPOHHBIE

HIudp/ oubnmiorexe
bubnnorpaduueckas ccplika
URL anpec (KpoMe 2I1eKTPOHHBIX
HK3EMILISIPOB)
621.38 ByabiueB, AHATOHIA 3




npubopsl: yueOHoe
nocobue / A JI. bynerues, B. A.
IIpoxopenxko. - MuHck : Beici.
mik., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuaiisi, 4
1130 PaIMOKOMIIOHEHTHI U AJIEKTPOHHUKA!

yueoHnoe nocodue / K. C.
[Terpos. - CIIG.: ITIMTEP, 2006. -
522 c.

ISBN 5-94723-378-9

621.38 umkun, I'. T'. DnexTponuka: 4
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7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOB3yEeMOTO TIPH OCYIIESCTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus
Ne n/n HanmeHnoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0NIb3YEMBIX npu
OCYIIECTBJIEHUU 00pa30BaTEIBHOTO MPOIIEcca MO JUCIUIINHE

HepequL HCIOJIb3YCMBIX I/IH(i)OpMaI_II/IOHHO'CHpaBO‘IHLIX CUCTEM NIPCIACTABJICH B Ta6nnue
11.

Tabnuna 11— IepeueHr HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuanbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 0a3bl



No HanmenoBanue cocTaBHOM 4acTu Howmep aynutopuun

/1 MaTepUaIbHO-TEXHUYECKOMN 0a3bl (npu HEOOXOIUMOCTH )
JIeKImoHHAs ay IUTOPUS 24-02 (yn. I'actenno, 15)
JlaGopaTopust DNEKTPOHUKHU 22-09 (yn. I'acremno, 15)

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTBIJS TPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs 1Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OlEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npomMeXyToO4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OKk3ameH Crucok BONPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHBIE OUIETEI,
TecTsl.

10.2. B kauecTBe KpUTEpPHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMH OOYYalOUIMMHCS MPUMEHSETCS S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HUCIOJIB30BATHCSA
100-6annpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, ITPABHUIIA UCTIOIH30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM ['Y AIL.

Tabmuua 14 —Kputepuu oLieHKH YPOBHS COPMHUPOBAHHOCTH KOMIETEHITHI
OreHKa KOMITETEHIUHT
S-0aiuibHast 1IKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITECTEHIIMI

— o0yJaronuiicss Tay0OKO W BCECTOPOHHE YCBOWMJI TPOTPAMMHBIN
Marepua,

— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;
— OMUPASICh HA 3HAHUS OCHOBHOW W JOMOJHUTEIBHOU JUTEPATYPHI,
TECHO TPUBS3bIBAET YCBOEHHBIE  HAy4YHbIE TMOJOKEHUS  C
MPAKTUYECKOM JIEATETLHOCTHIO HAIPABICHNUS,

— yMes0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOIHO BJIAJCET CUCTEMOM CIeMAIM3UPOBAHHBIX IMOHITHH.

— o0yyJaronuicst TBEpA0 YCBOWIJI MPOTPAMMHBINA MaTepHall, TPaMOTHO
U TO CYIIECTBY H3JaraeT €ro, ONMUpasCh HAa 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHMS C TPAKTUYECKON ACATEIHHOCTHIO
HalpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BIIaJICET CHCTEMOM CIIeIIHAIN3UPOBAHHBIX MOHITHH.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
M0 CYIIECTBY M3Jaraer ero, Oonupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl;

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTHYECKOM NMPUMEHEHUM 3HAHUI
HaIpaBJICHUS,

— cnabo apryMeHTUPYET HAayYHBIE MOJI0KEHNUS,

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUH BBIBOJIOB U 000OIICHUI;

— YaCTHUYHO BJIQJCET CUCTEMOH CIEIMAIM3UPOBAHHBIX MOHSITHH.

«OTIIMYIHO»
<GavTCHO»

«XOPOIIIO»
«3aYTCHO»

«yJOBJIETBOPUTEIILHOY
«3a4YTEHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEYJIOBJICTBOPUTETHLHOY
«HE 3a4TEHO»

— o0yyarouuiicss He YCBOWJI 3HAUMTEIbHOW YacTU MPOTrPaMMHOIO
MaTepuaia,

— JIOMYCKAaeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH TIpHU
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM IMPUMCHCHHH 3HAHHMIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHS;
— He (OpMYIIHPYET BEIBOJOB U 0000IIEHHIA.

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

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne /i [lepedens BOmpocoB (3a1a4) Uit SK3aMeHa Kon
MHAMKATOpa
1 [TomynpoBOIHUKH C COOCTBEHHOH 3JIEKTPONPOBOAHOCTHIO. I1K-1.3.1
2 [ToynmpOBOHUKH € 3JIEKTPOHHOM 3JIEKTPOMPOBOIHOCTHIO IIK-1.V.2
3 [TonynpOBOAHUKH C ABIPOYHOM JIEKTPONPOBOJIHOCTBIO. I1K-1.B.1
4 HpeiidoBbiii u guddy3noHHBINA TOK B TOTYTPOBOTHUKAX. I1K-1.3.1
5 DIEeKTPOHHO-IBIPOYHBIN nepexo1 B cocTosiHuu paBHoBecust. | [1K-1.Y.2
6 [Ipsimoe u oOpaTHOE BKIKOYEHHE P-N-TIepexoa. I1IK-1.B.1
7 Teopernueckas u peanbHas BOJIbTaMIIEpHAs IK-1.3.1
XapakKTCpUCTHKA p-N-I€pexoaa.
8 Buapl mpoboeB p-n-niepexoaa U uX 0COOCHHOCTH. I1K-1.Y.2
9 EmkocTr p-n-nepexona. I1K-1.B.1
10 BoInpssMUTENIBHBIE THOJBL. I1K-1.3.1
11 OnHONOMYyNEepUOAHBIN BBITPSIMUTEIb — HIPUHLIMII €T0 [IK-1.V .2
JEUCTBHS.
12 Biusaue remneparypsl Ha BOJIbTaMIIEPHBIE IIK-1.B.1
XapaKTEPUCTHKU MOJTYIIPOBOJHUKOBBIX JIHOIOB.
13 I'paduueckuii MeTos1 onpeaeneH s napaMmeTpoB pabodero I1K-1.3.1
peXHMMa MOJIYIPOBOJIHUKOBBIX JTHOJIOB.
14 [TomynpoBOIHUKOBBIE CTAOMIIUTPOHBI, CHIEIIUAIbHbIE IIK-1.¥ .2
apaMeTpsl MOJYIPOBOIHUKOBBIX CTAOMIUTPOHOB.
15 Ananu3 paboThl MOJYNPOBOIHUKOBOIO CTa0MIIN3aTOpa IIK-1.B.1
HaIpsDKEHUS ¢ IOMOIIBIO JIMHUU Harpy3KHu.
16 Bapukarnbl, cXeMbl BKIIFOUEHHUS B DJIEKTPUYECKYIO LIETIb, I1K-1.3.1
SKBHMBAJIEHTHAs CXE€Ma BapHUKama 1 €ro OCHOBHBIE
IapaMeTpBhl.
17 TyHHenbHBIE AMOABI, OCHOBHBIE ITAPaMETPbI TYHHEIbHBIX IK-1.V.2
JTMOJIOB, aHAJIN3 BOJIbT-aMIIEPHOI XapaKTepUCTUKU
TYHHEJIBHOTO JIM0/1a C TIOMOIIIBbIO SHEPTETUYECKUX
Jrarpamm.
18 CrpyKTypa 1ojeBoro TpaH3uCTOpa ¢ yNpaBisoLUM p-N IIK-1.B.1
MIEPEX0JI0M U MPUHIUI €0 paboThl.
19 DNEeKTpUUECKHE CXEMBI BKIIOYEHMs NTosIeBbIX TpaH3ucTopos | ITK-1.3.1
C YIIPABJISIIOIIKUM P-N IEPEX0JIOM U UX OCOOEHHOCTH.
20 CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX IIK-1.¥ .2
TPaH3UCTOPOB C YIPABISAIOLUIUM P-N EPEXOIOM U UX
0COOEHHOCTH.




21

CeMelcTBO BBIXOJHBIX XapaKTEPUCTUK IOJIEBBIX
TPaH3MCTOPOB C YIPABIAIOIIMM P-N IEPEXOOM H UX
0COOEHHOCTH.

IIK-1.B.1

22

3aBUCHUMOCTh KOH(DUTYpaLUU «KaHalay MOJIEBbIX
TPAH3UCTOPOB € YNPABJISAIOLIMM pP- N IEPEXOJOM OT
M3MEHEHMsI HaPSKEHUS «CTOK-UCTOK» IPU MOCTOSHHOM
HAIPSDKEHUU «3aTBOP-HCTOKY.

I1K-1.3.1

23

I'padmueckuit cnocod MOCTPOEHUs CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK IO BHIXOAHBIM XapaKTEPUCTUKAM IOJIEBbIX
TPAH3UCTOPOB C YIPABISIOUIMM P-h MEPEXOI0M.

[IK-1.¥ .2

24

Crpykrypa M/III nonesBoro Tpansucropa ¢
«MHIYIMPOBAHHBIMY» KAHAJIOM M MPUHIIUII €10 paboThl.

IIK-1.B.1

25

Dnekrpuyeckue cxeMbl BkItouenust M/ moneBbix
TPAH3UCTOPOB C «UHIYLUPOBAHHBIMY KAHAJIOM U UX
0CcOOEHHOCTH.

IK-1.3.1

26

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTtuk MJIIT
MOJIEBBIX TPAH3UCTOPOB C «MHAYLIMPOBAHHBIM» KaHAJIOM U
HX 0COOEHHOCTH.

IIK-1.¥ .2

27

CemelicTBO BbIXOJHBIX XapakTepuctuk M/IIT nonesbix
TPaH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U MX
0COOCHHOCTH.

I1IK-1.B.1

28

Crpykrypa M1 roneBoro Tpan3ucTopa co «BCTPOSHHBIMY
KAaHAJIOM Y MIPUHIIMIL €r0 PadOTHI.

IK-1.3.1

29

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

[IK-1.¥ .2

30

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTtuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOECHHBIM» KAaHAJIOM U UX
0COOEHHOCTH.

IIK-1.B.1

31

CemelicTBO BBIXOJHBIX XapakTepuctuk M/IIT monessix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

IK-1.3.1

32

JuddepennunanbHble WM MaJIOCUTHATIBHBIE TTApaMeTpPhI
10JIEBBIX TPAH3UCTOPOB.

IIK-1.¥ .2

33

PabGora moneBbIx TPAH3UCTOPOB B JTUHAMUYCCKOM PCIKUME.

ITIK-1.B.1

34

Otnnune onpenenenus nuddepeHanIbHbIX TapaMeTpoB B
JUHAMHYECKOM PEXUME OT UX ONPEIEIICHUS B CTATHYECKOM
pEXUME.

IK-1.3.1

35

VYCeTpoicTBO U KOHCTPYKTHUBHBIE OCOOEHHOCTH OUIOSPHBIX
TPaH3UCTOPOB.

IK-1.¥.2

36

DIEeKTPUUYECKHE CXEMbI BKIIFOUCHUSI OUTIOSPHBIX
TPAH3UCTOPOB U UX OCOOESHHOCTH.

[IK-1.B.1

37

PaboTa GunomnsipHOro TpaH3UCTOPA, BKIIFOYEHHOTO 10 CXeME
c o0meli 6a30ii, B pe)KUMax «OTCEUKU» M «HACHIIICHHSI.

IK-1.3.1

38

PaboTa 6unomnsipHOro TpaH3UCTOPA, BKIIFOYEHHOTO 10 CXeMe
c obueit 6a30i, B «<AKTUBHOM» PEeKUME.

[IK-1.Y¥.2

39

CeMeNnCTBO CTATHYECKUX BXOAHBIX XaPAKTEPUCTHUK
OUITIOJIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO IO CXEME C
001eit 0a30i, U X OCOOSHHOCTH.

[IK-1.B.1

40

CeMeiCcTBO CTaTHUECKUX BBIXOHBIX XapaKTEPUCTHK
OMITOJIIPHOTO TPAH3MCTOPA, BKIFOYEHHOTO IO CXEME C
o61elt 0a30i, 1 MX 0COOEHHOCTH.

I1K-1.3.1




41 PaboTa OGumnossipHOro TpaH3UCTOPa, BKIIOUYeHHOro 1o cxeme | [1K-1.V.2
C O0IIKUM SMUTTEPOM, B PEKUMAX «OTCEUKN» U
«HACHIIICHUS.

42 Pabota 6unonsipHoro TpansucTopa, BkiItodeHHoro o cxeme | [1K-1.B.1
C OOIIMM YMUTTEPOM, B KAKTUBHOMY PEIKHUME.

43 CeMelCcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTHUK IK-1.3.1
OUIIONIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO IO CXEME C
OOIIMM SMUTTEPOM, U UX OCOOEHHOCTH.

44 CeMelcTBO CTaTUYECKUX BBIXOAHBIX XapaKTEPUCTHK [IK-1.¥ .2
OUIOJISIPHOTO TPAH3UCTOPA, BKIOYEHHOIO MO CXEME C
OOIIMM SMUTTEPOM, H UX OCOOCHHOCTH.

45 CxeMa BKITFOUCHHST OUTIONIIPHOTO TPAH3UCTOPA ¢ OOIIUM IIK-1.B.1
KOJJICKTOPOM B «aKTUBHOM)» PEKUME U €€ 0COOCHHOCTH.

46 Cucrema H mapameTpoB OUIOISPHBIX TPAH3UCTOPOB. I1K-1.3.1

47 DOTOTPAH3ZUCTOP, YCTPOUCTBO M MPUHIIUI JICHUCTBUSI. IIK-1.V.2

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.

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

Ne mi/mm [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHJMKAaTOpa

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM [ KypcOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUSI KYpPCOBOM pabOTHhI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYpPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne /i [TpumepHBIii IepeyeHb TeM Ui KypCOBOTO POSKTHPOBAHUS/BBITIOIHEHHS
B KypcoBO# paboThl
Y4eOHbIM MJITAHOM HE NPEAYCMOTPEHO
Bompocel  u1si  poBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JIsI TECTOB

. Kon
Ne n/n [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
MHIUKaTOpa

1 ConpoTHBIIeHNE TIOTYITPOBOJIHUKA ITPH MOBBIIIEHUN TEMIIEPATyPhI IK-1.3.1

e VYBenMuMBACTCH

e YMeHbIIACTCH

e [IpakTuuecku He U3MEHSIETCA
2 VY Kakux BEIIECTB HA YHEPTreTUUECKON TMarpaMMe BaJIeHTHAs 30Ha [IK-1.Y¥.2

IIPUMBIKAET K 30HE POBOAMMOCTHU?

e IIpoBonHukH

e J[MAIEKTPUKH

e [lomynpoBogHUKHN
3 YpoBenbp depMu — 3T0 IK-1.B.1




e JHepreTH4YeCKUil YpOBEeHb B 3aNpellleHHO 30He 15
MOJIYNIPOBOIHUKOB BEPOSATHOCTH MOSIBJIEHUS IEKTPOHA HA
KOTOpoM paBHa 1/2.

e DHEPreTUYeCKUil ypoOBEHb B 3alIPEIICHHON 30HE s
MIPOBOJTHUKOB BEPOATHOCTD IMOSIBJICHUS AJIEKTPOHA HA KOTOPOM
paBHa 1/2.

e DHEPreTUYEeCKUil ypOBEHb B BAJICHTHOM 30HE IS
MOJIYTIPOBOJHUKOB BEPOATHOCTD IMOSBICHUS AJIEKTPOHA Ha
KOTOpOM paBHa 1/2.

e DHEPreTUYECKUil ypOBEHb B Pa3pEIICHHOMN 30HE IS
MIPOBOJTHUKOB BEPOATHOCTD IMOSIBJICHUS AJIEKTPOHA HA KOTOPOM

paBHa 1/2.
HoBbie »HepreTmyeckue ypoBHM B KpucTauiax mnoiynpoBogHukos | [1K-1.3.1
MOTYT 00pa30BbIBaTHCS
Buibepume ooun unu neckonoko omeemos:

e BozaelcTBUEM 31EKTPUUYECKOTO MO

o Ilpu nedexrax KPUCTANINYECKOH PelIeTKH

e BgpegeHneM Jpyrux 3JIeMEHTOB B KPHCTAIMYECKYIO
peleTrKky

e Bo3neicTBUeM U3ITy4YeHUs

e TemnoBbIMU MOISIMHU

Bribepute npaBUIbHOE YTBEPKACHHE [K-1.V.2

e Ha m0o6om sHepreTM4ecKoM YPOBHE OIHOBPEMEHHO MOXKET
HaXOJIUTBCS HECKOJIBKO AIIEKTPOHOB. 3arnonHeHue
pa3pelleHHbIX SHEPreTHUeCKUX 30HbI HEpaBHOMEpHOe, Ooiee
HACBILLEHBI BEPXHUE 30HBI

e Ha mo60M 3HEpreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAXOJUTHCS HECKOJIBKO 3JIEKTPOHOB. DJIEKTPOHBI PaBHOMEPHO
3aMOJIHAIOT Pa3pEUICHHBIE YHEPreTUYECKUE 30HBI, HAYMHAS C
HUKHHX.

e Ha sn11000M 3HepreTu4ecKoOM ypoOBHE OJITHOBPEMEHHO MOKET
HAXOAUTHCH He Oojiee IBYX JJIEKTPOHOB. JJIEKTPOHBI
PABHOMEPHO 3aNOJHSIOT pa3pellieHHble JHepreTHYecKue
30HBbI, HAYMHAS C HUKHHUX.

e Ha mo60M 3HEpreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAXOJIUTHCS HECKOJIBKO 3JIEKTPOHOB 3allOJHEHHE pa3peleHHbIX
HHEpPreTUYECKUX 30HBl HEPaBHOMEpHOE, 0osiee HAaCBIIICHbI
HUKHHE 30HBI

e Ha m060M 5HEpreTM4ecKoM YPOBHE OJIHOBPEMEHHO MOXKET
HAXOJIUTBCS TOJBKO OIWH NIEKTPOH OIJIEKTPOHBI PABHOMEPHO
3aMOJIHAIOT Pa3pelIeHHbIE YHEPreTHUECKHe 30HbI, HAYMHAS C
HUKHUX.

KakoBa nmnpuumHa JerMpoBaHMs MCXOAHBIX  nosynpoBogHukos | [IK-1.B.1

npuMecsmMu?

e JlnA yBeJHMYECHUS YHMCIA HOCHUTENEH 3apsI0B OJIHOIO WJIH
APYIroro Tuma




e Jlnst yBenuueHUs: CONPOTUBICHUS
e Jlnsg yBenuueHus: IpOOMBHOTO HANPSKEHUS
e Jlnsg yBenuueHusi MEXaHUUYECKON MPOYHOCTH

7 B xadecTBe npumeceit uCronab3yoT IK-1.3.1
Buvibepume ooun unu Heckonoko omeemos:
e IIsiTMBaJIeHTHBIE 3JIEMEHTHI
e J[ByXBaJ€HTHBIE FIIEMEHTHI
e UYeThlpexBaJ€HTHBIE IIEMEHTHI
e TpexBajieHTHBbIE 3 IEMEHTbI
8 BriOepuTe OMH WM HECKOJIBKO OTBETOB: [IK-1.¥.2
e B nonynpoBogHUKE MI-TUIIA IPUMECHAS 30HA pa3MEILEeHa PsJIOM
C 30HOW MPOBOAMMOCTH
e B nonynpoBoagHMKE II-TMUIIAa IPUMECHasT 30HA  MOXET
MIEPEKPBIBATHCS C BAJIEHTHOM 30HOU
e B nosynpoBOAHMKE M-TUIIA IPUMECHAS 30HA pa3MeIlEHa PsIoM
C BaJICHTHOM 30HOM
e B nonynpoBoagHMKE II-TMUIIA IPUMECHasT 30HAa  MOXET
MIEPEKPHIBATHCS C 30HOU TPOBOJUMOCTHU
9 Bribepute npaBuibHOE yTBEPKACHUE [IK-1.B.1
Buvioepume ooun unu neckonoko omeemoas:
e B nosynpoBOAHMKE I-TUMA MPU YBEJIMYEHUU TEMIIEPATYPbI
o0pasyercsi IbIpKa B 30HE POBOAUMOCTH
e B nosynpoBoaHuKe N-TUNA NPH YBeJUYEHUU TeMIePaTypbl
o0pasyercsi AbIPKA B IPUMECHOI 30He
e B nonynpoBOAHMKE I-TUMA TMPH YBEIWYEHUU TEMIIEPATYPbI
oOpasyeTcs JbIpKa B BaJIGHTHOU 30HE
e B nosynpoBoaHuKe N-TUNA NPH YBeJUYEHUU TeMIePaTypbl
3HAYMTEJbHASI YacTh JJIEKTPOHOB TNPHMECHOH 30HBI
MEePEeXOAUT B 30HYy NPOBOAUMOCTH.
e B nonynpoBOAHMKE I-TUMA MPH YBEIMYEHUU TEMIIEPATYPbI
3HAYUTEIbHAS YacTh JEKTPOHOB MPUMECHOM 30HBI MEPEXOAUT
B BaJICHTHYIO 30HY
10 HeoOpatumbim Tunom npo0ost momynpoBogHukoBoro auona seisercst | [1K-1.3.1
e  DjeKkTpuuecKkuil mpoooii
e TenJioBoii mpoodoii
e TyHHenbHBIN NpoOOit
11 Kakoil monynpoBoiHUKOBBIN TPUOOP UCTIOIB3YETCS AJIs [IK-1.Y¥.2

peoOpa3oBaHus IEPEMEHHOTO TOKA B TOCTOSIHHBIH?

Tpan3ucrop
Jnon
dotonuon
Tupucrop




12

Kak Ha3pIBarOTCs BEIBOJBI OUTIONSIPHOTO TpaH3ucTOpa?

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

3aTrBoOp, UCTOK, CTOK

3aTBOp, KOJUICKTOP, SIMUTTEP
baza, karon, aHox

IIK-1.B.1

13

Uto Takoe MHKEKIIUS U SKCTPAKIIUS?

HNn:keknusi — BBOJA B 00,1aCTh OCHOBHBIX HOCUTeJIEH 3apsiia
NoJ el CTBHEM MPSIMOT0 HANPSIKEHHS, 2 IKCTPAKIIUA —
H3BJIeYeHHEe HEOCHOBHLIX HOCHTE/IeH IJIsl JaHHOH 00J1acTn
1oJ eficTBMEeM 00PATHOIO HANPSIKEHU S

Nuxeknus — BBOJ B 0071aCTh HEOCHOBHBIX HOCUTENCH 3apsiia
MO/ IEMCTBUEM OOPATHOTO HAMNPSDKEHUS, 8 SKCTPAKIIMS —
H3BJIEUEHHE OCHOBHBIX HOCUTEIEH I JaHHOM 00IacTH MO
JEHCTBUEM TMPSMOTO HANIPSHKCHUS

Nnxekius — BBOJ B 0071aCTh OCHOBHBIX HOCUTENEH 3apsiaa Mo
JEHCTBUEM 0OpaTHOTO HAMPSIKEHUS, & SKCTPAKIIAS —
HM3BJE€YECHNE HEOCHOBHBIX HOCUTEJIEH U JaHHON 00JacTH MO,
JEHCTBUEM TMPSMOTO HANPSHKCHHS

Nuxekius — BBOJ B 001aCTh HECOCHOBHBIX HOCUTEINEH 3apsaa
TOJT IEHCTBUEM IPSMOTO HANIPSHKCHHMS, a SKCTPAKITUSI —
HM3BJIE€YEHHE OCHOBHBIX HOCUTEIIEH U1 JAHHOM 00JIaCTH IO/
JEHCTBUEM 00PAaTHOTO HAPSKCHUS

I1K-1.3.1

14

Kaxkoe TpeboBanue npebaBiIseTcs K LIMpUHE 0a3bl OUTIOISIPHOTO
TpaH3ucrtopa?

Omna nomxHa ObITh OonbIe qu((Y3UOHHOM IITMHBI JIEKTPOHA,
HO MEHbILIE JITTMHBI BOJIHBI AJICKTPOHA

Ona nomkHa ObITh O60sblie AU(PQPY3UNOHHON JITUHBI U JUTHHBI
BOJIHBI HJICKTPOHA

Ona no/kHa ObITh MeHbIIE TU((PY3HOHHON NITUHBI H
AJUHBI BOJHBI 3JIEKTPOHA

Ona nomwkHa OBITH paBHA MEHBIIEMY U3 3HAYCHUH

1 Py3nOHHON JJTMHBI M JUIMHBI BOJTHBI AJIEKTPOHA

Bce oTBeThl HEBEPHBI

IIK-1.¥ .2

15

Kakyio GyHKIMOHATIBHYIO CBSI3b BBIPAKAIOT CTATHUECKUMHU
XapaKTepUCTUKaMU OUTIONIIPHBIX TPAH3UCTOPOB?

CBs13b MEK1Y TOKAMH M HANIPSAKEHUSIMUA BO BXOAHOM 1
BbIXOIHOH LeNnsX NPU OTCTYTCBMU HATPY3KHU

CBsi3b MEX]1y CONPOTUBIEHUEM BO BXOJIHOM IIEMU U TOKOM B
BBIXOZHOM LENHU NPU HAIMYUU HATPY3KU

CBsi3b MEX]ly HAIPSHKEHUEM BO BXOAHOM LIETH U
CONPOTHUBJIEHUEM B BBIXOJHOM 1NN NPU HATMYUH HATPY3KH
CBs3b MEXK1y COIPOTUBIIEHUSIMU BO BXOJTHOW W BBIXOJHOM
LENAX IPU HAJTUYUU HAarpy3Ku

IIK-1.B.1




16 Kakyro cxeMy BKJIIOUEHUS! OUTIONSIPHOTO TPAH3UCTOPA TAKXKE I1K-1.3.1
Ha3bIBAKOT «3MUTTEPHBIM MIOBTOPUTEIIEM» ?
e bumnomsipHpIN TPa3ucTOp, BKIFOUEHHBIN IO CXeMe C 00IIIei
6a3oit
e bunonspHeIii Tpa3uCTOpP, BKIOUEHHBIN 110 CXeMe C 00IINM
SMUTTEPOM
e bunonspHeIii Tpa3uCTOpP, BKIIOUESHHBIN 110 CXeMe C 00LINM
KOJIJIEKTOPOM
17 Kakas cxema BKIFOUEHHST OMTIOJIIPHOTO TPAH3UCTOPA OJHOBPEMEHHO [K-1.Y.2
JIaeT yCUJIEHUE KaK 10 TOKY TaK U 10 HANPSKEHUIO?
e  bumnonspHBINA TPa3uCTOP, BKIFOYCHHBIH 110 CXEME C 00IIeH
6a3oi
e bunoasipablii Tpa3zucTop, BKJIKYEHHBIH 10 cxeMe ¢ 001uM
IMHUTTEPOM
e bunonspHelil TpazucTop, BKIOYSHHBIN IO CXeMe ¢ 00IIHUM
KOJUIEKTOPOM
18 Kakas cxema BKJIFOUCHHS OUITOISIPHOTO TPAH3UCTOPA UMEET [IK-1.B.1
HanOoJIbIIIee BXOAHOE CONPOTUBIICHNE TP HANMEHBIIIEM BBIXOAHOM
CONPOTUBIICHUU?
e bBumnonsipHbIii Tpa3ucTop, BKIFOYEHHBIN 0 CXeMe C 00mIei
0a3oi
e bunomnspHelil Tpa3ucTop, BKIOUEHHBIH [0 CXeMe ¢ O0IINM
AMUTTEPOM
e bumnoasipublii Tpa3zucTop, BKIKYEHHbIH 110 cXeMe ¢ 001UM
KOJLJIEKTOPOM
19 I1K-1.3.1
Kak onpenensiercs nuddepennnanbHoe CONpOTUBICHUE
KOJUIEKTOPHOT'O Iiepexo/ia OUIOIIpHOro TpaH3ucTopa?
e Kak cooTHOlIeHHe NpUPALIEHUs] HATIPSKEHUs Ha
KOJIJIEKTOPHOM Ilepexo/ie K NMPUPALIEHNI0 TOKa
KOJIJICKTOPA NPH NMOCTOSHHOM TOKe 0a3bI HJIM JMUTTEpPA
e Kak cooTHOLIEHNE IPUPALICHNS HANIPSKEHUS Ha
KOJUIEKTOPHOM TepeXo/ie K MPUPAIIECHUIO TOKa KOJIJIEKTOpa
IIPY IOCTOSIHHOM HAIlpSHKEHUH KOJUIEKTOP-OMUTTED
e Kak cooTHOLIEHNE TPUPALIEHNS HATIPSKEHUS Ha
KOJUIEKTOPHOM Tepexo/ie K IPUPAIICHHIO TOKa KOJIJIEKTOopa
TP MIOCTOSIHHOM HaIpsDKEHUH SMUTTEPHOTO Mepexoaa
e Bce oTBeTHI HEBEPHBI
20 Kak onpenensercs nugdepenmansaoe conpotusiaeHue smurrepnoro | [IK-1.Y.2

nepexo/a OUIOJIIPHOTO TPAH3UCTOpa?

e Kak cooTHOIIEHNE TPUpPAIICHNS HAIPSDKEHUS HA SMUTTEPHOM
nepexoie K MpUpalieHuIo Toka 6a3bl MPU MOCTOSHHOM
HaNpsUKEHUHU Ha KOJUIEKTOPHOM IEPEXOIE




Kak cooTHOIIeHHMe pUpPalleHNs] HATIPSIZKEHUS] HA
3MHUTTEPHOM IepexoJe K NPHPAlIeHUI0 TOKA SMUTTEpPa NPH
MOCTOSTHHOM HANPSKeHUH KOJIEKTOP-3MUTTEP

Kak cooTHoIIeHUEe NpupalleHus] HanpsHKeHNs Ha
KOJUIEKTOPHOM IEPEX0/Ie K MPUPAIICHUIO TOKA 0a3bl MpH
IIOCTOSSHHOM HallpsDKEHUM Ha SMUTTEPHOM Iepexojie

Bce orBeThl HEBEPHBI

21

Kaxkoit TpaH3ucTOp Ha3bIBACTCS TOJIEBBIM?

9T0 TPAH3HUCTOP, YCHJHTEJbHbIE CBOWCTBA KOTOPOIO
00yCJIOBJIEHbI TOTOKOM OCHOBHBIX HOCHTeJeH 3apsijia
O/IHOT'0 3HAKA, MPOTEKAKIINM Yepe3 MPOBOAAIINNA KaHA, H
yIpPaBJIsieMbIM YJIeKTPHYECKUM I0JIEM

DTO TpPaH3UCTOP, B KOTOPOM (U3UYECKHE MPOIECCHI
00yCJIOBIICHBI TIEPEHOCOM HOCHTEJICH 3apsiga 000X 3HAKOB —
uHkeknued u auddys3ueir HEOCHOBHBIX HOCHUTENEH, Apeidom
OCHOBHLIX U HEOCHOBHEIX HOCUTEIIEH 3apsaa

DTO  TPaH3UCTOpP, YCHJIMTEILHBIE CBOWCTBA  KOTOPOIO
0OyCIJIOBIICHBI TIOTOKOM OCHOBHBIX HOCHTEJICH 3apsijia pa3HbIX
3HAKOB, TMPOTEKAIOIIMM Yepe3 TMPOBOAAIIMA KaHal, |
YIPaBIIIEMBIM 3JICKTPUICCKHUM TOKOM

3TO TPAH3UCTOP, B KOTOPOM MAJICHBKHIA TOK 3aTBOPA ITO3BOJISET
YIPaBJISATH OOJIBIIUM TOKOM CTOK-HCTOK

IIK-1.B.1

22

Kakne BbIACIIAIFOT OCHOBHBIC ITAPAMETPhI ITOJICBBIX TpaHSI/ICTOpOB?

KpyTtusHa XapakTepuCTUKH S, BXOJHOE M  BBIXOAHOE
conportusieHus RBx. u Ri, koadpuument ycunenus u, eMKOCTh
MEXJly 3aTBOPOM U UCTOKOM (31

BxongHoe u BeIxonHOe conpoTuBieHus RBx. u Ri, koaddunuent
YCWJIEHUS U, BXOAHOM TOK IBX., EMKOCTb MEXIy 3aTBOPOM U
crokoM C3c

Bxomnoe u BeixogHOe compoTtuBieHus RBx. u Ri, BxonHON TOK
IBX., eMKOCTB MeX 1y 3aTBOPOM U UCTOKOM C31

Kpyrusna xapakTepucTHKM S, BXOAHOe H BBIXOJHOE
conporusJjenns Rex. u Ri, ko3¢ duunenrt ycujienus u

Bce oTBeTsI HEBEpHBI

I1K-1.3.1

23

M/II-TpaH3nucTOpOM CO BCTPOESHHBIM KaHAJIOM HA3bIBACTCS

ITosieBoii TpaH3UCTOP, KOTOPBI MOKET padoTaTh B pe:KUMe
oOorameHus 1 00eJHeHUs ;

[ToneBoii TpaH3UCTOpP, KOTOPBIH MOXKET paboTaTh B peKUMe
oOoralieHus;

[ToneBoii TpaH3UCTOP, KOTOPBI MOXKET PabOTaTh TOJIBKO MPH
0o0paTHOM HampsHKEHUs Ha 3aTBOPE;

[ToneBoil TpaH3KUCTOP, KOTOPBIH MOXKET paboTaTh TOIBKO IPH
MIPSIMOM HarnpsHKEHUs Ha 3aTBOPE;

IK-1.¥.2

24

IToporossim HamnpsixenueM B M/III-Tpan3nucrope ¢ HHIyIUPOBAHHBIM
KAaHAJIOM Ha3bIBAETCs

[IK-1.B.1




e HanpskeHue cTOK-UCTOK, IIPU KOTOPOM 00pa3yeTcs KaHall
MIPOBOJMMOCTH;

e HanpsiskeHue 3aTBOP-HCTOK, MPH KOTOPOM 00pa3yeTcs
KaHaJI IPOBOAUMOCTH;

e HanpsikeHue cTOK-UCTOK, IIPU KOTOPOM ITPOUCXOIUT
MEPEKPHITHE KaHANA;

e HampsokeHnue 3aTBOP-UCTOK, TPH KOTOPOM IPOUCXOIHT
NEePEKPBITUE KaHAA.

25 Hanpspkenuem 0Tceuku moJIeBOro TPaH3UCTOPA HAa3bIBACTCS IK-1.3.1
e HanpspkeHne CTOK-UCTOK, TPU KOTOPOM IMPOUCXOTUT
MEePEKPHITHE KaHAJIA;
e HanpsikeHue 3aTBOP-MCTOK, PH KOTOPOM IPONCXOTUT
nepeKpbhITHE KAHAJIA IPU HYJ1€BOM TOKe TPAH3UCTOPA;
e HanpspbkeHne CTOK-UCTOK, TPU KOTOPOM IMPOUCXOTUT
MEPEKPHITHE KaHasa MPU HYJIEBOM TOKE TPAH3UCTOPA;
e Hanpspkenue 3aTBOp-UCTOK, IIPU KOTOPOM MPOUCXOTUT
MEPEKPHITHE KaHaa PU HEHYJIEBOM TOKE TPAH3HCTOPOB.
26 CTOKOM TOJIEBOTO TPaH3UCTOPA HA3bIBAIOT [K-1.V.2
e OnauH U3 BBIBOJIOB TPAH3UCTOPA, Yepe3 KOTOPHIN OCHOBHBIC
HOCHUTEJIH 3aps/ia BXOAST B KaHa;
e OnuH U3 BBIBOIOB, Yepe3 KOTOPbIii OCHOBHbIE HOCHTEJIN
3apsa BHIXOAAT U3 KaHAJIA;
e BEIBOI OT yIpaBIISIIOIIETO IEKTPOJIA;
e BriBox oT 0051acTH, B KOTOPOU CO37AETCs KaHaJ.
27 HcTokoM 1osieBoro TpaH3uCTOpa Ha3bIBAaeTCs I1IK-1.B.1
e OpauH U3 BBIBOJOB, Yepe3 KOTOPbIH OCHOBHbIE HOCUTEIH
3apsa NocTynawT B KaHAJ;
e OnauH U3 BBIBOJIOB, Y€pPE3 KOTOPHII OCHOBHBIE HOCUTEIH 3apsiaa
BBIXOIAT U3 KaHala;
e BEIBOI OT yIpaBIISIIOLIETO 3JIEKTPOJIA;
e BrIBox OT 0051acTH, B KOTOPOU CO37IAETCs KaHaJ.
28 3aTBOPOM TIOJICBOTO TPAH3UCTOPA HA3BIBACTCS I1K-1.3.1
e OnauH U3 BBIBOJIOB, Y€pPE3 KOTOPHII OCHOBHBIE HOCUTEIH 3apsiaa
BXOJIAT B KaHAaI,
e BpbiBoa 0T ynpaB/sIlOLIero 31eKTPoaa;
e OauH U3 BBIBOJOB, YEPE3 KOTOPHI OCHOBHBIE HOCUTENH 3apsiaa
BBIXOIAT U3 KaHala;
e BriBox ot 061acTH, B KOTOPO cO3AaeTCs KaHaT.
29 M/II-TpaH3ucTOpoM C HHAYUMPOBAHHBIM KaHAJIOM HA3bIBAETCS I[IK-1.Y¥.2

® [I0JIEBOM TPAH3UCTOP, KOTOPBI MOXKET paboTaTh B peKUMe
oOorarmieHuss 1 00eTHEHUS;

® 110JICBOH TPAH3HCTOP, KOTOPBI MOKeT padoTaTh B pexKuMe
oOoraieHus;




® TI0JIEBOM TPAH3UCTOP, KOTOPHIN MOXKET pabOTaTh TOJIBKO MIPH
00paTHOM HamMpsHKEHUsS Ha 3aTBOPE;

® [I0JICBOHM TPAH3UCTOP, KOTOPBIH MOXKET paboTaTh TOJIBKO MPH
MIPSIMOM HarmpsHKEHHS Ha 3aTBOPE;

30 VYpaBiieHuE TOKOM CTOKa B ITOJIEBOM TPaH3UCTOPE € [IK-1.B.1
YIPABJISIIOIIUM P—h IEPEX0/IOM OCHOBAHO Ha

¢ H3MCHCHMH HNIUPHHBI U CCHCHUA KaHAJA IIPH USMCHCHUMN
OﬁpaTHOFO HaNIPAKCHUA «3aTBOP — HCTOK);

¢ M3MCHCHHU INHWPUHBI U CCHCHHA KaHaJla ITPU U3MCHCHHUU
IPAMOI0 HAIIPSIKECHUS «3aTBOP — UCTOK);

® HM3MCHCHHHU COIIPOTUBIICHUSA KaHalla BCIICACTBUC U3MCHCHU A
KOHICHTpAIN MHKCKTUPOBAHHBIX HOCHTCHefI;

¢ M3MCHCHHU INHMPUHBI U CCYHCHHA KaHaJIa ITPU U3MCHCHHU
HaIpsAKCHUS «CTOK — HCTOK»;

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT
Ne /i [lepeueHb KOHTPOJIbHBIX paboT
He npenycmoTpeHo

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
WHIMKATOPOB, XapaKTePHU3YIOIIUX JTambl (OPMUPOBAHHS KOMIICTCHIIMH, COACpXKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYHOIIMX MOPSAIOK U MPOLEAYPY
MIPOBEICHUS TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCcTalli O00yJaroIINXCs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00yUYaIOIIUXCsl IO OCBOSHUIO TUCIUTLIMHBI

11.1. MeTtoauueckne yka3zaHus [ OOYyYaroIIMXCS 10 OCBOCHMIO JIEKIIMOHHOIO
MaTepuania.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ri1y00KO€ U SICHOE M3JI0)KeHUe yueOHoro Marepuana. HazHaueHne coBpeMeHHOM JIEKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HHGPOpPMALUI0O MO TeME, a B OCBOEHUU
(GyHIaMEHTaJIbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAayYyHOrOo IIO3HAHMs, HOBEHMIINX
JOCTHXKEHUI HaydyHOM MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTaBICHHE O AUCLUIUIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— IIOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIIPEIENAETCS LEJIEBON YCTAHOBKOM K KayK10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MPENoJaBaTeseM;

— pa3BuTHE NOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOr0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— IOJIy4YeHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IIPOTHO3€
UX pa3BUTHUS Ha OJM>KaNIINe rO/Ibl;




— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIO’KEHUS, TIPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSATH UX B PA3IMUHBIX ()OPMYIUPOBKAX);

— MOJIyYeHHE TOUYHOTO MOHUMAHUS BCEX HEOOXOANUMBIX TEPMUHOB U TIOHSTHIA.

JleknMOHHBI  MaTepuall MOXET CONPOBOXKIATHCA JIEMOHCTpaIMeld CIalIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKycCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICTBHBIX TEMATHK 11O JUCITUTIIIMHE.

CTpykTypa IpeoCTaBACHMS JSKIIMOHHOTI'0 MaTepHaia;

— Jleknuuy,

— JleMoHCTpaIusi IPOMBIIUICHHBIX 00pa31l0B MOTYIPOBOJHUKOBBIX PUOOPOB;

—  JleMOHCTpalust 3JIEKTPUUECKUX CXEM BKIIFOUECHHSI MOTYIPOBOJHUKOBBIX MPHUOOPOB.

11.2. Meroauueckue yka3aHus sl 00y4aroUIuxcs 1Mo Y4acTHIO B CeMUHapax

OCHOBHOM 1IENBIO U1 00YYarOLIEerocst ABIsSETCS CUCTeMaTH3alMsl U 00001eHe 3HaHUM
o0 M3ydyaeMol Teme, paszzaeny, (QOopMHpOBaHHE YMEHHs padoTaTh C JIOTMOJHUTEILHBIMU
UCTOYHHKAMU HHGOpMAlLUU, COMOCTaBIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIEKTHPOBATh
IPOYUTAHHOE, BBICKA3bIBATh CBOI TOYKY 3peHHMs U T.I. B cooTBercTBUM C Benyluen
JUJIAaKTUYECKON 1LIeTbI0 COAEpIKaHUEM CEMHHAPCKUX 3aHATUH SBIAIOTCSA Y3JIOBblE, Hambosee
TPYAHBIE Ui TOHUMAHHUS W YCBOCHHS TEMBI, pa3fesibl MUCHUIUTMHBEL Crenudukond aaHHON
(bopMBbl 3aHATHUI SABJISETCS COBMECTHasi paboTa MpernojaBaTelis U 00y4arolerocs HaJl peleHneM
IIOCTaBJICHHOW MPOOJEMBI, a IOMCK BEPHOIO OTBETAa CTPOUTCS HA OCHOBE YEPEJOBAHUS
UH/IMBUYaIbHOM U KOJUIEKTUBHOW J€SITEIbHOCTH.

[Tpu mOArOTOBKE K CEMUHAPCKOMY 3aHSATHIO 110 TEME ITPOCITYLIaHHON JIEKLIIUU HE00X0IUMO
03HAKOMUTBCSI C IJIAHOM €r0 IPOBEIEHUs, C IUTepaTypoil 1 HayYHbIMU MyOIMKALUAMU [0 TEMe
CEMMHapa.

TpebGoBaHusl K IPOBEJACHUIO CEMUHAPOB

11.3. Meroauueckue ykasaHus JUIsl OOy4aroIUMXCA 0 HPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (POpPM OpraHu3zalMu y4eOHOIro
npolecca, 3aKJII0Yaronasicsl B BHIIOJHEHUN 00y4aloIUMUCS 10 PyKOBOJICTBOM IIpenoaaBaTens
KOMILJIEKCa Y4eOHbIX 3aJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Y4yeOHOMH
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHNUN U HaBBIKOB, OIIbITa TBOPUECKOH €ATEIbHOCTH.

Lenbro MpakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs sBIsSeTCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUU 1 HAaBBIKOB IPAKTHYECKON EATEIbHOCTH 110 U3y4aeMOH TUCIUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYarOIIMMCs IPAaKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIlupeHue M JeTalu3alisl 3HAaHUW IpH pelieHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3Y4YeHHs KOHKPETHOW yueOHOil
JUCLHUTIINHBL;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieyeHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIyalbHON (popm
o0ydeHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO IPAKTHYSCKUX 3aHITHMN

11.4. Metoauieckue yka3zaHus Uit 00y4daroluXcs IO BBITIOIHEHHUIO TA00PaTOPHBIX padoT
B xope BbinosiHeHUs 1a00paTopHbIX pabOT 00ydaromUics JOKEH YIIIyOUTh U 3aKPENHTh
3HaHUS, IPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOM METOIMKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBMM C KBIM(QHUKAMOHHON XapaKTepUCTHKOM oOydaromerocs. Brinonnenue



71a00paTOPHBIX pabOT COCTOUT M3 IKCIIEPUMEHTAIBHO-TTPAKTHYECKON, PaCYeTHO-aHATUTHIECKOM
4acTe U KOHTPOJIbHBIX MEPONIPUATHMN.

BrimonHeHue J1abopaTopHBIX padOT O0YyYaromIMMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3y4YCHUSl JUCLUIUIUHBL, OIpeAesieMol Y4YeOHBIM IUIAHOM, U OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIICTYIOIINX OCHOBHBIX 33]1a4 00y4aroIIerocs:

— NPHOOpPETCHHE HABBIKOB UCCIICIOBAHUS MPOIIECCOB, SIBICHUH U 00BEKTOB, N3y4aeMbIX
B paMKax JaHHOH JTUCIUILIHHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3AIUS TEOPETHUYSCKMX 3HAHHM, TOJIYYCHHBIX Ha
JICKITHSIX;

— ToJIyueHHe HOBOW MH(OpMAIMH [0 N3y4aeMON JUCIUILINHE;

—  TpuUOOpETEHHE HABBIKOB CAMOCTOSTEIBHON padOTHI ¢ IA00OPATOPHBIM 000PYIOBAHUEM
U Ipudopamu.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

HccnenoBanne XapakTepUCTUK TOIYHPOBOJHUKOBBIX MprOopoB. JlaboparopHast pabora
BBINOJIHSACTCSI OpUTazioN U3 ABYX-TPEX CTYJCHTOB HAa YHUBEPCAJIbHBIX U3MEPUTEIIbHBIX CTEHJIaX.
[IpoBeneHue uccine0BaHUN OCYLIECTBISIETCS B COOTBETCTBHM C 33JaHMEM M B YKa3aHHOU
[I0CJIEI0BATEIbHOCTU. Pe3ynbTaTel M3MEpEeHH 3aHOCATCS B IPOTOKOJI MCIIBITAHUM, KOTOPBINA 1O
OKOHYAHUU HCCIIEA0BaHUHN JOKEH ObITh MPECTABIIECH AJI IPOBEPKU IIPETIOAABATEIIIO.

CrpykTypa 1 opmMa 0TUETa 0 Ja00paTOPHOI paboTe

OT4er J0JIKEH COJICP)KaTh: HAMMEHOBAHKE U 11eJIb PA0OThI; CXeMbl U3MEPECHHMIA; TAOTUIIBI
I/I3MepeHHI)IX JaHHBIX Fpa¢)HKH XapaKTepI/ICTI/IK I/ICCJ'ICIIyeMI)IX O6’I)CKTOB; paCC‘-II/ITaHHI)IG
3HAYCHUS TAPAMETPOB HCCIICyEMbIX 00OBEKTOB; KpaTKHE BBIBOBI. OTYET BBINIOJIHICTCS HAa OeI0k
oymare opmata 297 x 210 kB. MM.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OoOpa3zer; opopmileHHs] TUTYJIBHOTO JIMCTa TIPUBEACH Ha caifte: https://guap.ru/standart/
['paduiku CTPOSATCS HAa OTACNIBHBIX JIUCTaXx (opmara ordera. MIumocTpaluu Majbix pa3sMepoB
pa3MemarTcsl Ha OJHOM JIMCTe. Bce Tpayiku W PUCYHKH JIOJDKHBI UMETh HYMEpaIUio U
MOSICHSIONIME TOIIKCH C YKa3aHHEM THIIA HCCIeayeMoro o0bekTa. [IpHHIMIHATBHBIE CXEMbI
BBIUCPUYHMBAIOTCS B COOTBETCTBUU ¢ TpeboBanusmu ECKJ/I.

1. A6pamos, A. II. DOnexktpoHuka. MeToauueckue yKa3aHHs K BbIIOJIHEHUIO
71a00paTOPHBIX pabOT MO KCCIEA0BaHNUIO NOJIEBbIX TpaH3ucTopoB / A. I1. AGpamos, B.
B. Onapun. CII6: I'YAIL 2009. — 42 c.: un.

2. AOGpamoB, A. II. DnextpoHmka. MeToauyeckue yKa3aHHs K BBITIOJTHEHUIO
7a0opaTOpHBIX padOT MO HCCIEIOBAHUIO MOJYNPOBOJAHUKOBBIX aAuoaoB/ A. II.
A6pamos, B. B. Onapun. CI16: I'VAII, 2008. — 41 c.: un.

3. AOpamoB, A. II. OcHOBBI NOJYNPOBOJHUKOBOW 3JIEKTPOHUKU. Meronndeckue
yKa3aHUs K BBIIIOJIHEHHUIO J1abopaTopHbIX padoT./ A. I1. A6pamos. CII16: I'VAII, 2020.
—54 c.:

4.  AGpamos, A. Il. bunonspHbie U MoyieBble TPAH3UCTOPBL. MeToANYECKHEe YKa3aHUs K
BBINOJIHEHUIO JlabopatopHbix pador./ A. II. AGpamos, B. I'. Hedenos, A. C.
[Mapackyn. CII16: I'YAII, 2020. — 30 c.: u.

11.5. Meroauyeckue yKazaHus JUIsi OOYyYarOUMIUXCS IO TMPOXOXKACHUIO KypCOBOTO
POEKTHUPOBAHUS/BBINOIHEHUS KYPCOBOM paboThI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1eNbI0 POPMUPOBAHUS Y 00yUaIOIIUXCSI OTbITa
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33/1au MPO(PEeCCHOHANBHOM NesTeTbHOCTH.

KypcoBoii mpoekTt/ paboTa 1mo3BosisieT 00yJaromemMycs:


https://guap.ru/standart/

CTpyKTypa NOSICHUTSIHHOM 3aIUCKH KYPCOBOTO HDOCKTa/ Da6OTBI

TDC6OBaHI/I${ K O(bODMJ'ICHI/IIO MMOSICHUTENILHOM 3aIMCKHA KYPCOBOTO HDOCKTa/ Da6OTI)I

11.6. Mertoauueckue ykazaHus JUIsl OOyYalOUIMXCS M0 MPOXOXKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISICT UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHHM H CUCTEMATU3allUU HpHOGpeTaeMBIX 3HaHPII>i, OGGCHC‘-II/IBaeT BBICOKHH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4aroUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHITIOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIInuXcs
10 32049HOU (hopme 0OyIeHUs).

11.7. Meroauyeckue ykazanusi 411 00yHaroIIXCsl IO IPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbl0 OLCHMBAHUSA X0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. MeToau4eckue yKazaHUs JUIs O0yYaIONIUXCS 10 MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOIIUXCS  TMPEAyCMaTpUBAaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— DK3aMeH — (popMa OLIEHKH 3HAHUH, MOTYUYEHHBIX 00YUYaIOIIUMCS B IIPOIIECCE U3YUCHUS
BCEH MUCIUIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOATEIbHON pabOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIA pEHIeHUs TPaKTUYECKUX 3a/1ad. JK3aMeH, KaK MpaBWjIO, MPOBOJUTCS B TIEPHO
HK3aMEHALlMOHHON CECCHUU M 3aBEepIIAETCS ATTECTALIMOHHOM OLEHKOW «OTJIIMYHO», «XOPOILOY,
«YJIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.

— 3ader — 9T0 (opma OIEHKHU 3HAHUMU, MOTYUYEHHBIX OOYYArOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM TUCIUTUTMHBI B LIEJIOM UJIM IPOMEXYTOUHas (IO OKOHYaHUU CEMECTpa) OIIeHKa 3HaHUN
00ydJaronuMcs 1o OTJEIBHBIM pa3jienaM JUCIUTUITMHBI C aTTECTAIMOHHOW OIIEHKOW «3a4TeHO»
WJIU «HE 3a4TEHO».

— muddepeHInpoBaHHbI 3aueT — 9T0 (¢GopMa OIEHKH 3HAHUHM, TOTYyYEeHHBIX
00yJaronuMcs Mpy U3YYCHUH JUCIUIUTMHBI, TIPU BBITTOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATEIHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILO», KyJA0BIETBOPUTEIHLHOY, «HEYA0BICTBOPUTEIHLHOM.
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