


AHHOTaUA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
o0pa3oBaHusl — MporpaMMy CIHEIHMAIUTEeTa IO HAIPABICHUIO MOATOTOBKM/ CHELMAIbHOCTH
27.05.02 «Metponoruyeckoe obecrieueHre BOOPY>KEHUSI U BOCHHON TEXHHKW» HAIPaBICHHOCTH
«MeTtponorndeckoe obecredeHne KOCMUYECKHX CpeACTBy». Jluciumimaa peanusyercs kadeapoi
«Ne23».

JlucuuiuinHa HaueseHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOIMX KOMIIETCHIIMIA:

OIIK-1 «CriocoOeH BBISBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MTPOOJIEM TEOPUU CHCTEM
U YOpaBJI€HHUS M MPUMEHATb METOAbl MAaTeMaTH4YeCKOro aHalu3a W MOJAEIMPOBAHUA B
VHXCHEPHOU JIESITEITbHOCTH

ConepxaHue IUCHMIUIMHBI OXBAThIBAET KPYI BOIIPOCOB, CBS3aHHBIX C HM3yYCHHEM
(¢u3MUeCKUX TNPUHIMIIOB JEHCTBHS, XapaKTEPUCTHK, MOJAENeH U  OCOOCHHOCTEH B
PaMOTEXHUYECKHX LIETSIX OCHOBHBIX TUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMUIIOB UX NOCTPOCHUS U
MEXaHU3MOB BIIMSHHS yCIOBUN SKCIUTyaTallid Ha paboTy aKTUBHBIX IPUOOPOB.

[IpenoraBanre IUCHMIUIMHBI IpeIycMaTpUBaeT cleAylomue (OopMbl OpraHU3alUu
y4eOHOTO Mporecca: JEKIHH, JJA00paTOpHbIE pabOThI, CAMOCTOSITEIbHAS PaboTa 00YYarOIIEerocs.

IIporpaMMoil TUCHMILIMHBI IMPEIyCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OOmast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHulbl, 144
yaca.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenonaBaHusl IUCLHMIUIMHBI «DJIEKTPOHUKA» SIBISAETCS U3YYCHHE CTyACHTaAMHU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTMM MUKPOSJIEKTPOHHBIX LIENIEH, MEXaHU3MOB BIIMSHUSA YCIOBUM SKCIUTyaTalluy Ha
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienei. [Ipu u3ydeHun 3Toi AUCUMITITUHBI
3aKJIaJbIBAIOTCS OCHOBBI 3HAHUM, MO3BOJLIIOLNIMX YMEJIO HCIOJIb30BaThb COBPEMEHHYIO
3JIEMEHTHYI0 0a3y paauod3JIeKTPOHUKU U MOHUMATh TEHACHLUHU U MEPCIEeKTUBBI €€ Pa3BUTHUS U
NPAaKTUYECKOT0 UCTIOIb30BaHUS; TPUOOPETAIOTCS HABBIKK pacueTa peXXKMMOB aKTUBHBIX IPUOOPOB
B JJIEKTPOHHBIX LEIAX, IKCIEPUMEHTAJIBHOIO HMCCIENIOBAHMS UX XapaKTEPUCTUK, HU3MEPEHUs
napaMeTpOB U MOCTPOCHHUS OA30BBIX SUEEK AIEKTPOHHBIX LEMNEH, CoAepKAIUX TaKhe MPUOOPHI.

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

1.3. TlepeueHb IIAHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYUAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIIUMU
KOMITETCHIIMSMU WM UX 4acTsAMU. KOMIETEHIIMN ¥ WHIMKATOPBI UX JTOCTUKEHUS TIPUBEACHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropwus (rpymma) Kox u nHauMeHOBaHMe Kon u HanMeHOBaHKME HHIUKATOpA
KOMIIETEHIUU KOMITIETEHIUU JIOCTYKEHHUST KOMIICTEHIIMH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOKCHMS,
BBISIBIIATH 3aKOHBI U METOJIbI ECTECTBEHHBIX HAYK U

€CTECTBEHHOHAYYHYIO | MaTEMaTUKHU
CYIIIHOCTb MPOOJIeM OIIK-1.Y.1 yMeTh NIpUMEHATh METO/bI

TEOPHUH CUCTEM U MaTEMAaTHYECKOI0 aHaJIn3a 1
Oo6menpodeccuoHanbHbIe | YIIpaBIeHUS U MOJIEJIMPOBAHUS B UHKEHEPHOU
KOMIIETEHIINHA MIPUMEHSATHh METO/IBI ESITENLHOCTH

MaTeMaTHYECKOTO OIIK-1.B.1 BrameTs HaBBRIKAMM aHAINU3a

aHanu3a u po¢eCCUOHANIBHBIX 3a71a4 U UX

MOJEJIUPOBAHUS B pelieHuit Ha OCHOBE 0a30BBIX

WHXXEHEPHOM €CTECTBEHHOHAYYHBIX U

eI TEILHOCTH MaTeMaTHYeCKUX 3HaAHUMN

2. Mecro nucuumianssl B ctpyktype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[IPY U3YyYECHUH CHEAYIOIIUX AUCLUUIUINH:
— «Marematuka-1 (AHanuTH4eckas TeOMEeTpUs U IMHEeHHas anredpa)y,
— «Marematuka-1 (MaremaTuueckuii aHaIIN3)»,
— «®Du3ukay,
— «XUMUA».

3HaHMs, TOJYyYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW IHMCLUUIUIMHBI, HMEIT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U UCIIOJIb3YIOTCS MTPH U3YUEHUU JAPYTUX TUCIUIUINH!

— «lludposas 00paboTKa CUTHAIIOBY,

— «/HTerpanpHbIe yCTPOMCTBA MUKPOAIEKTPOHUKN Y,

— «HMHTemieKkTyanbHble JIEKTPOHHBIE JaTYUKU U yCTPOMCTBA NHINKALIUN,

— «OJIEKTPOHHBIE IPOMBILIUIEHHBIE YCTPOMCTBAY,

— «CXeMOTEXHUKA aHAJIOTOBbIX AEKTPOHHBIX YCTPONCTBY,

— «CxemMoTexHUKa U(PPOBBIX U UMITYJILCHBIX YCTPOHCTBY.



3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI
JlanHbpie 00 obmemM o0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboTHI IO TUCHMIUIMHE (M pacHpeieeHue ITOM TPYA0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoeMkocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ned
1 2 3
Oowan mpyooemkocmsp oucCyuUnIuUHbL, 4/ 144 4/ 144
3E/ ("ac)
U3 nux uacos npakmuueckoii n0020mosKu
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIE:
nekruu (JI), (gac) 34 34
npaktuyeckune/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii npoekt (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
Camocmoamenvhnas paboma, Bcero (4ac) 40 40
Buo npomesxicymounoii ammecmayuu: 3a4er,
mudd. 3ader, sk3amen (3auer, Hudd. 3ay, JK3. OK3.
DK3.%%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CoaeprkaHue TUCUUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH JTUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCHUIINHBL, X TPYAOEMKOCTh

Pazfienbl, TeMbI AUCIUTTHHBL Tlexuun 13 JIP KT CPC
’ (uac) (C3) (uac) (gac) (dac)
Cemectp 4
Paznen 1. DiieMeHTBI (U3UKU TBEPOTO TENA. 8
Tema 1.1. dusnyeckue OCHOBBI 5 5
MOJTYTTPOBOTHUKOBBIX TPUOOPOB.
Tema 1.2. KOHTaKTHBIE SBJICHUS. 5 3)
Pasnen 2. TToaynpoBOIHUKOBBIE TPHUOOPBIL. 10
Tema 2.1. ITomynpoBOTHUKOBBIE TUOIBI. 6 6
Paznen 3. [TonmynpoBotHUKOBBIE IPUOOPHI. 14
Tema 3.1. [oneBbie TPAH3UCTOPBI. 6 6
Tema 3.2. BunonsipHbie TPAaH3UCTOPBI. 6 6
Pa3nen 4. OnroanekTpoHuKa. 8
Tewma 4.1. ®oTOdNMEKTPUUECKHE U U3ITydaTENbHbIE 6 6
puOOpBHIL.
Hroro B cemectpe: 34 34 40
Hroro | 34 0 34 0 40




[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEICTBEHHOM  BBHINTOJHEHUHT
00yYaromKUMUCS OTIPEIEICHHBIX TPYA0BBIX (YHKINHN, CBA3aHHBIX C OyAyIIei mpodeccuoHaTbHON
JeATEILHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK
Ha3Banue u copepxanue pa3zeiioB U TeM JEKIIMOHHBIX

Howmep pazaena .
3aHATUN

Pa3zgen 1 JeMeHTHI (M3UKH TBEPAOIO TeJia.
1.1. ®usnueckre OCHOBHI MOJTYPOBOIHUKOBBIX PHOOPOB.

OCHOBHbBIE IIOHATUS 30HHOM TEOpUU IOJYIPOBOJHHUKOB.
CraTtucTuka OSJIEKTPOHOB M JBIPOK B IMOJYNPOBOJHHUKAX.
BbIpOXKAEHHBIE ¥ HEBBIPOXKIEHHBIE  IOJYIPOBOIHUKHU.
KonuenTpanus Hocutenel 3apsia B COOCTBEHHBIX U IPUMECHBIX
MIOJIyIIPOBOJIHUKAX B YCJIOBHUAX  TEPMOJMHAMUYECKOIO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME TIOJyIPOBOJHHUKA.
IIpoueccel mepeHoca HOCHUTENEH 3apsAla B IOJYNPOBOJIHUKAX.
lenepanuss 1 pekOMOWHANMS HOCHTENCH 3apsinia. BrwsiHue
IEKTPUUYECKOTO IOJIi Ha OOBEMHYI0 U IOBEPXHOCTHYIO
ANEKTPONPOBOJIHOCTh  MOJYIPOBOAHUKOB.  TemmeparypHble
3aBUCHMOCTH KOHILIGHTpAallMM, IOJBMKHOCTH M  YACIBHON
AJEKTPONPOBOJHOCTH  IOJYIPOBOAHUKOB. Bo3HUKHOBEHME
00bEeMHBIX HeycToHuuBocTed. OnTHYecKWe U  TEIUIOBbIE
CBOMCTBa  MOJYNPOBOAHUKOB.  DOTO3NEKTpUYECKHE U
TEPMOIEKTPUUYECKUE SIBIICHHUS.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonsiTue o p-n-nepexone, Tumbl p-N-nepexoao. dusnyeckue
npoleccsl B p-N-miepexojie Ipu OTCYTCTBUM U IPU HAIWYUU
BHEILIHETO HamnpsbkeHus. BonbramnepHas xapakTepucTHKa p-N-
nepexona. KOHTakT «MeTayui-nojiylnpoBOJHUKY», 3aBUCHMOCTb
€ro CBOMCTB OT palOOThl BBIXOJA MOJYNPOBOJHUKA U MeTallia.
I'eTeponepexobl.

Paznea 2 IHosrynpoBoiHUKOBbIE MPHOOPHI.
2.1. IlonynpoBOJHUKOBBIE JUOBL.

[TosynpoBOAHUKOBBIN AUOJ, €T0 XapaKTEPUCTUKH U TApaMETPBI.
OcHoBHbI€ BBl TP0O0s p-N-niepexona. [lepexonnble mporeccsl
B TOJYNPOBOJHUKOBOM JHOJIE, HAKOIUIEHHE M paccachlBaHHE
M30BITOYHOTO 3apsifa, MM Py3noHHAST EMKOCTh. DKBHBATICHTHAS
CXeMa MOJYyNPOBOJHUKOBOTO auofa. OCHOBHBIE  THUIIBI
MIOJIyIIPOBOTHUKOBBIX JUOJOB, UX KOHCTPYKLMH, TApaMETPhl U
00J1aCTH IPUMEHEHHS.




Pa3zgen 3

IoaynpoBoaHMKOBBIE MPUOOPHI.
3.1. [loneBble TPaH3UCTOPHI.

[ToneBble TPaH3UCTOPHI C 3aTBOPOM B BUIE p-N-mepexona. Ux
YCTPOMCTBO, TMPUHIUN  JCHCTBHUS, CXEMbl BKJIIOYCHHS,
XapaKTePUCTHKU U MTapaMeTpbl. 3aBUCUMOCTb XapaKTEPUCTHK OT
Temneparypbl. Harpy304HbIil pexuM MOJEBOro TPaH3UCTOPA,
Harpy304Hble XapakTepUCTUKH. DPU3NYECKUE SBJICHHUA Ha
MIOBEPXHOCTU MOJIYNPOBOAHMKA. [losieBblE TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- mim M/I1I-Tpa3ucropsr), ux
NPUHLMIT ~ JIEHCTBUS,  XapakTEPUCTUKM U I1apaMeTpHl.
Ocobennoctn  momHbIX  MJIII-Tpan3ucropoB.  OO6xacTh
MIPUMEHEHHUSI [TOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipubie TPaH3UCTOPHI.

Tpan3ucTtop kak cucreMa JAByX B3aUMOJEHCTBYIOIIMX p-N-
nepexosoB. Bo3MmoxkHble peXHMBI  pabOTHl  TPaH3UCTOpA:
AKTUBHBIN (yCUJIMTENIbHBIN), OTCEUKH, HACHIILIEHUS, UHBEPCHBIM.
®dusnueckue mporeccel B 0e3aperdoBOM TpaH3UCTOpPE B
aKTUBHOM YCWIMTEIBHOM pexuMme. TOKM B TpaH3UCTOPE.
Kospduuuent mnepemaum  3MUTTEPHOrO TOKa U €rO
cocTaisitolre. Tpu cxeMbl BKIIIOYEHUS TPAH3UCTOPA: C OOIIUM
SMHUTTEpPOM, C oOmeil 0a30if u OOmUM KOJUIEKTOPOM.
XapakTepuCTUKU TpPaH3UCTOpa B CXeMax c obOmiel 06a3zoil u c
oOuIM AMUTTEpOM. Biinsinre TemnepaTypsl Ha XapakTEpUCTUKU
TpaH3UCTOpa. TPaH3UCTOP KaK JIMHEHMHBIM YETBIPEXIOIIOCHHUK.
CucreMbl MaJOCUTHANIBHBIX (U (epeHnalbHbIX) TapaMeTPOB
TpaH3ucTopa. OnpeneneHne MajlOCUTHAJIBHBIX ITapaMeTpOB 10
XapaKTepuCTUKaM TpaH3ucTopa. PaGorta TpaH3ucTropa mpu
HaJIW4YUU HAarpy3kl B KOJUIEKTOpHOM 1enu. Harpysounsie
XapaKTEepUCTHKHU TpaH3ucTopa. [lapameTpsl, xapakTepusyromme
PeXHUM YCWIEHMS, OIpeNeJeHHEe HX 10 XapaKTepUCTHKaM.
Boi6op paboueill TOUKM TpaH3UCTOpAa B PEXKUME YCUIIECHHMS.
CxemMoTexHHUECKHE CHocoObl 3adaHusi pabodeil  TOUKH.
BnusHue HeMMHEWHOCTH BXOAHBIX XapaKTEpUCTUK Ha padoTy
TpaH3UCTOpa B pexuMme ycuieHus. Pabora TpaH3ucropa Ha
BbICOKUX 4acToTax. J[lpeidosrie Tpansucropsl. Ilapamerpa,
XapaKTEepU3YyIOLINE BBICOKOYACTOTHHIE CBOWCTBA TPaH3UCTOpA.
DOKBHUBAJICHTHbIE CXEMBl  TpaH3ucTopa (popmaibHbIE U
¢usnyeckue). Monenu TpaH3HCTOpA, HCIONB3yeMble TIpU
KOMITBIOTEPHOM IPOEKTUPOBAHUU DJIEKTPOHHBIX cxeM. Pabota
TPAH3UCTOPA B PEXKUME MEPEKIIOUEHUs. YCJIOBUSI OTCEUKU U
HaceleHus. IlepexogHble mpolecchl B TPaH3UCTOPE MPH




nepexiouyeHuu. [lapamerpa TpaH3UCTOPOB B HMILYJIBCHOM
pexume. TpaH3UCTOPHBIM KIIIOY, ITOCTPOEHHBIM IO CXEME C
o0muM sMuTTepoM. llpenenbHO OMyCTHMBIE HapaMeTphl
TPAH3UCTOPA.

Pa3znen 4 OnTo3/ieKTPOHHUKA.
4.1. ®OTOIIEKTPUICCKHEC U U3ITydaTeIbHbIE TPHOOPHI.

@DOoTOpPE3UCTOPhl, MUX KOHCTPYKLHUS, XAPAKTEPUCTUKU U
napameTpbl. Du3nUecKkue MpoIecchl B p-N-Tiepexoje MpHu
BozzaeiictBuu  ceera. @Poro IJIC. dororampBaHHUECKUE
QJICMCHTHI. (DOTOI[I/IOI[BI, OCHOBHBIC PCKHUMBI HX pa6OTBI.
XapakTepucTuku U napamerpbl GoToano10B. OCHOBHBIE THUIIBI
dotoanonoB.  DOTOTPAH3UCTOPBL:  MPUHIUN  JACHCTBHUS,
XapakTepUCTHKH,  mapameTpbl.  OOnacTd  NPUMEHEHHUS
Pa3IUYHBIX THUIOB IMOJYIPOBOJHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. M3nydaronue moixynpoBOJHHUKOBEIE TPHOOPHI U X

IIPUMEHEHHUE.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOSMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 aux Ne
Tembl Dopmbl .
Ne TpyroemMKOCTh, | TPaKTUUYECKOH | pa3aena
MPaKTUYECKHUX MPaKTUYECKUX
/1 o o (dac) MOJATOTOBKH, | TUCITHII
3aHATHH 3aHATHH
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero ‘ ‘ ‘

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb TPUBECHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumeHoBanue 1a60paTopHBIX padoT TpyoeMKOCTb, | IpaKTUUYECKOU | pa3nena
n/m (gac) MIOATOTOBKH, | JACIIMII
(gac) JIUHBI
Cemectp 4
1 | Onpenenenue MUPUHBI 3aTPEIIEHHON 30HBI 2 1
TIOJTYTTPOBOTHUKOB
2 | UccnenoBanue BBIIPSIMUTENBHBIX TUOIOB 4 2
3 | UccnemoBanue mMojIeBBIX TPAH3UCTOPOB C 6 3
yIpaBiIsieMbIM (p-n) Mepexo oM
4 | UccnenoBanue NOJIEBBIX TPAH3UCTOPOB C 6 3
U30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue GUIONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX II0 CXEME ¢ 0011el 0a30i




6 | UccnenoBanue OUITONISPHBIX TPAH3UCTOPOB, 6 3
BKITIOYCHHBIX 110 CXEME C OOIINUM
IMHUTTEPOM
7 | UccnenoBanue poTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOIHEHUE KyPCOBOW PabOTHI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4arouIxcs

Buapl camocTosTennbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmmua 7 — Buasl caMoCcTOsITeNNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemecrp 4,
Buz camocrositenbHO# paboTh
qac qac
1 2 3
W3ydenue TeopeTHYECKOro MaTepraa 17 17
mucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKylemMy KOHTPOJIIO 15 15
ycneBaemoctu (TKY)
Jomamnee 3apanue (/13)
KonTtposbhsle paboTs! 3a04HuK0B (KP3)
[ToaroroBka kK MpOMEXKyTOYHON 8 8
arrecranuu (ITA)
Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIEUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepUalbl JIsl CAMOCTOSITENbHOM paboThl 00yUaromuXcs YKa3aHbl B I1.11.

7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUSOHBIX M3TaHUH

KonmaectBo OK3CMILULIPOB B

npuOopbl: yuebHOE
noco6ue / A JI. bynbrues, B. A.
IIpoxopenko. - MuHck : Beic.
mk., 1987. - 315 c.

HIudp/ oubnmoTeKe
bubnuorpaduueckas ccpiika
URL anpec (Kpome AIIEKTPOHHBIX
HK3EMILISIPOB)
621.38 ByabiueB, AHATO/IHIA 3
b 90 JleoHug0BUY. DIEKTPOHHBIE




621.315.5/.61 | Ilerpos, K. C. Pannomarepuainsi, 4
1130 PaZlMOKOMIIOHEHTHI U JIEKTPOHUKA!
yuebnoe nocodue / K. C.

[Terpos. - CIIG.: IIMTEP, 2006. -
522 c.

ISBN 5-94723-378-9

621.38 Iumkun, I'. T'. DnexTponuka: 4
65 yueOHuk/I". I'. lnmkun, A. T.
[Mumkun. - M.: Ipoda, 2009. -
703 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «VHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCLHUILIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOIB3yEeMOTO TpPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOTO obecnieueHus npeacrasieH B Tadumuie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeHHs
Ne n/n HanmeHnoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0NIb3YEMBIX npu
OCYIIECTBJIEHUU 00pa30BaTEIHLHOrO MPOIIecca MO JUCIUIIINHE

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

Tabnuna 11— [epeuenr nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)
JIeKMOHHAS Ay TUTOPHUS 24-02 (yn. I'actemno, 15)

JIaGoparopust DINEKTPOHUKH 22-09 (yn. 'actemno, 15)




10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCHUIUINHE MPUBEACH B Tadiue 13.
Ta6muna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOHN aTTeCTalluu

Buj npoMexyToYHOH arTecTaluu ITepeueHb OLIEHOYHBIX CPEICTB
DK3ameH Crrcox BOIpPOCOB K 3K3aMEHY;
DK3aMeHaIOHHbIE OUIIETHI;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-0annpHast mKaga MOLYIbHO-PEHTUHIOBOM CCTEMBl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL.

Tabnuua 14 —Kpurepuu oLeHKH YpOBHS CPOPMUPOBAHHOCTH KOMIETEHIUH
OuieHKa KOMIIETEHIIMU
S-0ajuTbHAs 1IKaa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— o0yuaromuiicss riay0OKO W BCECTOPOHHE YCBOWUI MPOTPaMMHBIN
Marepuan,

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,
— ONMpasiCh HAa 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOW JIUTEPATYPHI,
TECHO TMPUBSA3BIBAET YCBOGHHBIE  HAy4HbIE  TOJOXKEHUS C
MPAKTHYECKOM JISATeIbHOCTHIO HAIIPABIICHNUS,

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMBIC HM HJIEH;

— JIeJaeT BBIBOJIBI M 0000IIECHMS;

— cBOOOJHO BJIAJCET CUCTEMON CIICHMAIM3UPOBAHHBIX ITOHITHI.

— o0yuaromuiicss TBep0 YCBOWI MPOTpaMMHBINA MaTepuai, rpaMOTHO
W 10 CYIECTBY H3JaraeT ero, ONHpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBA€T YCBOCHHBIE 3HAHUSI C MPAKTUYECKOU NEATEIHHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 0000IICHHS;

— BIIaJICET CHCTEMOM CIIeIIHAIN3UPOBAHHBIX OHSITHH.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT ero, OMHMpasch HA 3HAHUS TOJHKO OCHOBHOM
TUTEPaTYypPHI,

— JIOMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— WCTIBITBIBACT 3aTPYJHCHHSI B TIPAKTHYECKOM MPUMEHCHHWH 3HAHUN
HaIPaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYIUPOBAHUU BBIBOJIOB U 0000IIIEHUT;

— YaCTHYHO BJIQJCET CUCTEMOH CIEIMAIM3UPOBAHHBIX MOHSITHH.

— o0yJaronuiics He YCBOWJI 3HAYHTEIHHOW YacTH IMPOTPAMMHOIO
MaTepuana,

— IOMyCKaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TIpHU
paccMOTpEeHHH MPOOIIeM B KOHKPETHOM HAIlPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHHUIA,

— HEe MOXKET apryMEHTUPOBATh HAYYHBIE TTOJTOKECHHS;

— He (opMYIIHPYET BEIBOJOB U 0000IIEHHIA.

«OTIMYIHO»
<Ga4YTCHO»

«XOpPOLIO»
<GavTCHO»

«YIAOBJICTBOPUTCIIbHO»
<GavTCHO»

«HCYIOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sk3ameHa mpeIcTaBiIeHbl B Taomie 15.



Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

CKMHAYOUPOBAHHLIM» KaHAJIOM W IPHUHIMUIL €TO pa6OTLI.

Ne i/t [Tepedenn BOmpocoB (3a1a4) TSl SK3aMeHa Kon
MHIMKaTOpa
1 [TomynpoBOAHUKHU C COOCTBEHHOH 3JEKTPONPOBOAHOCTEHIO. OIIK-1.3.1
2 [TonynpoBOAHUKH C 3JIEKTPOHHOMN AJIEKTPONPOBOAHOCTHIO OIIK-1.V.1
3 [TonynpoOBOAHUKH C ABIPOYHOM JIEKTPOIPOBOJIHOCTBIO. OIIK-1.B.1
4 Hpeiidosbiii u auddy3uoHHBINA TOK B TOTYITPOBOTHUKAX. OIIK-1.3.1
5 DJIEKTPOHHO-ABIPOYHBIN niepexo]1 B coctossunu paBHoBecus. | OINK-1.V.1
6 [Ipsimoe u oOpaTHOE BKIKOYEHHE pP-N-Iiepexoa. OIIK-1.B.1
7 TeopeTnyeckas u peajbHas BOJIbTaMIIEpHAs OIIK-1.3.1
XapakKTCpUCTHKA p-N-nIepexoaa.
8 Buapl mpoboeB p-N-niepexoaa u uX 0COOCHHOCTH. OIIK-1.VY.1
9 EmkocTu p-n-nepexona. OIIK-1.B.1
10 BrinpssMuTENIbHBIE THOIBI. OIIK-1.3.1
11 OnHONOMYyNepUOAHBIN BHITPSIMUTEIb — HIPUHLIMII €70 OIIK-1.V.1
JICACTBUS.
12 Bnusinue temniepaTypsl Ha BOJIbTaMIIEpHbIE OIIK-1.B.1
XapaKTEPUCTHKU MOJTYIIPOBOJHUKOBBIX JIHOI0B.
13 I'padmueckuit MmeTos onpeaeneHus napaMmeTpoB pabodero OIIK-1.3.1
peXHUMa MOJIYIPOBOJAHUKOBBIX TMOJIOB.
14 [TonynpoBOAHUKOBBIE CTAOUIIUTPOHBI, CIICUATbHBIE OIIK-1.V.1
IIapaMeTPhl NOJYIPOBOIHUKOBBIX CTAOMIUTPOHOB.
15 AHanu3 paboThl MOTYIPOBOAHUKOBOIO CTabUIN3aTOpa OIIK-1.B.1
HaIpsDKEHUS C IOMOIIBIO JIMHUU Harpy3KHu.
16 Bapukanel, cxembl BKIFOUEHUS B JIEKTPUUYECKYIO LIEIb, OIIK-1.3.1
SKBHMBAJICHTHAs CXE€Ma BapHKama 1 €ro OCHOBHBIE
apaMmeTphl.
17 TyHHENbHBIE JUO/IbI, OCHOBHBIE IIAPAMETPBI TYHHEIIBHBIX OIIK-1.V.1
JMO/IOB, aHAJIU3 BOJIBT-aMIIEPHOM XapaKTepUCTUKU
TYHHEJIBHOTO JIM0/1a C TIOMOIIIbIO SHEPTeTUYECKUX
Jrarpamm.
18 CrpyKTypa oieBoro TpaH3uCTopa ¢ yNpasisOLUM p-N OIIK-1.B.1
MIEPEX0JI0M U NMPUHIUI €0 paboThl.
19 DNEeKTpUUYECKHE CXEMBI BKIIOUEHMS 1ToNIeBbIX TpaH3ucTopos | OIIK-1.3.1
C YIPaBJISIIOIIKUM P-N IEPEX0JIOM U UX OCOOEHHOCTH.
20 CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-1.V.1
TPaH3UCTOPOB C YIPABISAIOLUIUM P-N IEPEXOIOM U UX
0COOEHHOCTH.
21 CeMelcTBO BBIXOJHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-1.B.1
TPaH3UCTOPOB C YIPABIAIOLIUM P-N IEPEXOIOM U UX
OCOOEHHOCTH.
22 3aBUCUMOCTh KOH(UTYpaLUU «KaHaJa) MOJIEBBIX OIIK-1.3.1
TPaH3UCTOPOB C YIPABISIOLUIUM P- N IEPEXOJIOM OT
M3MEHEHMSI HaNPSKEHUS «CTOK-UCTOK» IPU MOCTOSHHOM
HaNPSLKEHUHU «3aTBOP-HCTOKY.
23 I'paduueckuii criocod MoCcTpoeHHUs CTOKOBO-3aTBOPHBIX OIIK-1.V.1
XapaKTEPUCTHK IO BBIXOJHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPaH3UCTOPOB C YIPABISIOUIMM P-N IEPEXOIOM.
24 Crpyktypa M/III noneBoro TpaH3ucTopa c OIIK-1.B.1




25

Dnektpuueckue cxeMbl BkItoueHust M/ noneBbix
TPAH3UCTOPOB C «MHIYLUPOBAHHBIMY» KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

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

OIIK-1.V.1

27

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

OIIK-1.B.1

28

Crpykrypa MJIIT nosieBoro TpaH3ucTopa co «BCTPOCHHBIMY
KAaHAJIOM Y IPHUHIIUII €r0 padoTEHI.

OIIK-1.3.1

29

DnekTpuyeckue cxembl BkiroueHuss MJIIT moneBbix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM M UX
0COOEHHOCTH.

OIIK-1.V.1

30

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M
II0JIEBBIX TPAH3UCTOPOB CO «BCTPOECHHBIM» KAHAJIOM U MX
0COOEHHOCTH.

OIIK-1.B.1

31

CemelicTBO BBIXOJHBIX XapakTepucTuk M/IIT moneBbix
TPaH3UCTOPOB CO «BCTPOEHHBIMY» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

32

Juddepennnanbable WM MaJOCUTHAIIBHBIE TapaMeTPhI
TIOJICBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

PaboTa mojyieBbIx TPaH3HUCTOPOB B AMHAMHUYCCKOM PCIKHNMC.

OIIK-1.B.1

34

Otnuune onpeneneHus qudhepeHIaIbHbIX MapaMeTPOB B
JMHAMHYECKOM PEXHME OT UX ONPEICIICHHUS B CTATHYECKOM
peKUMe.

OIIK-1.3.1

35

VY CTpoiCTBO U KOHCTPYKTUBHBIE OCOOCHHOCTH OUITOJISIPHBIX
TPAaH3HCTOPOB.

OIIK-1.V.1

36

DNEeKTpUUECKUE CXEMbI BKIIOUSHHS OUTIONPHBIX
TPaH3UCTOPOB U UX OCOOEHHOCTH.

OIIK-1.B.1

37

PaGota GunonsipHOTO TpaH3UCTOPA, BKIOYEHHOTO IO CXeMe
c o0mieit 6a30i1, B peKUMaX «OTCEUKU» U «HACHIIIICHUS.

OIIK-1.3.1

38

PaboTa GunomnsipHOro TpaH3UCTOpA, BKIIFOUEHHOTO 110 CXeME
c obu1ei 6a30i, B «<AKTUBHOM» PEeKUME.

OIIK-1.V.1

39

CeMelCcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OUIOJISIPHOTO TPAH3UCTOPA, BKIOYSHHOTO IO CXEME C
o011eli 0a30i, U X OCOOCHHOCTH.

OIIK-1.B.1

40

CeMeiCTBO CTaTHUECKUX BBIXOTHBIX XapaKTEPUCTHK
OWITOJIIPHOTO TPAH3KMCTOPA, BKIFOYSHHOTO MO CXEME C
oO1elt 0a30ii, 1 MX 0COOEHHOCTH.

OIIK-1.3.1

41

PaboTa GunomnsipHOro TpaH3UCTOPA, BKIIFOYEHHOTO 10 CXeME
C OOIIKUM SMUTTEPOM, B PEIKUMAX «OTCEUKN» U
«HACBIIICHUSD.

OIIK-1.V¥.1

42

Pabora 6I/IHOJ'ISIpHOFO TPAaH3UCTOPA, BKIIFOYCHHOT'O IO CXEMC
C 06I_HI/IM OMUTTEPOM, B KAKTUBHOM» PEKUMCE.

OIIK-1.B.1

43

CeMelcTBO CTaTUYECKMX BXOJIHBIX XapaKTEPUCTUK
OUITIOJIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO IO CXEME C
OOIIKMM YMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMeNCTBO CTAaTHYECKUX BBIXOJIHBIX XapaKTEPUCTUK
OUIOJISIPHOTO TPAH3UCTOPA, BKIOYSHHOTO IO CXEME C
0OIIIMUM AYMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.V¥.1




45 Cxema BKJIIOUEHHS OUTIONSIPHOTO TPAH3UCTOPA C OOIIUM OIIK-1.B.1
KOJIJIEKTOPOM B «aKTUBHOM» PEKUME U €€ OCOOEHHOCTH.

46 Cuctema H napameTpoB OUIOISIPHBIX TPAH3UCTOPOB. OIIK-1.3.1

47 DOTOTPAHZUCTOP, YCTPOUCTBO M MPUHLIMI ICHUCTBHUSI. OIIK-1.V.1

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

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

Ne /it [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHJMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeyeHnp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM /sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOH paboThI

No 1/ [IpuMepHbIii IepeyeHb TeM Ui KypCOBOI'O IPOSKTUPOBAHUS/BBIIOIHEHHS
B KYpCOBO# pabOThI
Y4eOHbIM MIJITAHOM HE IPEAYCMOTPEHO
Bonpocsl g mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJE TECTHUPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

y Kox
Ne ni/m [IpuMmepHBIil nepeyeHb BOIIPOCOB 7Sl TECTOB
MHIUKATOpa

1 CornpoTuBII€HHE MTOIYITPOBOAHUKA ITPU MOBBILIEHUN TEMIIEPATYPbI OIIK-1.3.1

e VYBenuuuBaeTcA

e VYmeHblIaETCH

e [IpakTuuecku He U3MEHSIETCA
2 VY Kakux BEILECTB HA YDHEPIEeTUYECKON IUarpaMme BaJeHTHas 30Ha OIIK-1.V.1

MIPUMBIKAET K 30HE MPOBOAUMOCTHU?

e IIpoBonHukH

e J[MIIEKTPUKH

e [lonynpoBonHuku
3 Yposenb PepmMu — 310 OIIK-1.B.1

e DHepreruyeckuii ypoBeHb B 3anpellieHHOMH 30He sl

MMOJYITPOBOAHHUKOB BCPOATHOCTD MOSIBJICHUSA JJICKTPOHA HA

KOTOpOM paBHa 1/2.
e DHEPreTUYEeCKUil ypOBEHb B 3alIPEUICHHON 30HE IS

MMPOBOAHUKOB BEPOATHOCTDH MOABJIICHUS 3JICKTPOHA HAa KOTOPOM

paBHa 1/2.

e DHEPreTHYECKUil YpOBEHb B BAJICHTHOM 30HE IS
IIOJIYIIPOBOJHUKOB BEPOATHOCTD IMOSIBIICHUS JJIEKTPOHA Ha
KOTOpOM paBHa 1/2.

e  DHEPreTHYEeCKUil ypOBEHb B PA3PEIICHHOMN 30HE IS

MMPOBOJAHUKOB BEPOATHOCTDH MOABJIICHUS 3JICKTPOHA HAa KOTOPOM

paBHa 1/2.




Hosble sHeprernueckue ypoBHHM B KpUCTAUIaX IOJIYIPOBOIHHUKOB
MOTYT 00pa30BBIBATHCS

Bbl6epume O00UH UNIU HECKONLKO OMBEMO8.

e Bo3zneiicTBuEM 31EKTPUUYECKOTO OIS

o Ilpu nedexrax KPUCTANIMYECKOH pPelIeTKH

e BpegeHneM JApyrux JJ1€eMEHTOB B KPHCTALIMYECKYIO
peleTKky

e Bo3neicTBUEeM U3IIy4YeHUs

e TemnoBpIMU MOJISIMU

OIIK-1.3.1

BriGepuTe npaBrIIbHOE YTBEPIKICHHUE OIIK-1.V.1

e Ha m10060M SHEPreTMYecKOM YPOBHE OJHOBPEMEHHO MOXKET
HaXOAUThCA HECKOJIBKO AIIEKTPOHOB. 3arnonHeHue
pa3pelleHHbIX SHEPreTUUEeCKUX 30HbI HEpaBHOMEpHOE, Ooiiee
HACBIIIEHbI BEPXHHUE 30HbI

e Ha m060M 3HEpreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAXOJIUTHCS HECKOJIBKO 3JIEKTPOHOB. DJIEKTPOHBI PaBHOMEPHO
3aIOJIHSIOT pa3pellieHHbIe YHEPreTHUeCKHUe 30Hbl, HauMHas C
HWKHUX.

e Ha sn11000M 3HepreTu4ecKOM ypOBHE OJIHOBPEMEHHO MOKET
HAXOAMTBCHA He 0ojiee JABYX 3JJIEKTPOHOB. JJIEKTPOHBI
PABHOMEPHO 3aNOJHSIOT pa3pellleHHble JHepreTHYecKue
30Hbl, HAYNHAS C HHJKHHUX.

e Ha m060M 3HEpreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAaXOJIUTHCS HECKOJIBKO 3JIEKTPOHOB 3all0JHEHHE pa3pellieHHbIX
SHEpPreTUYECKUX 30Hbl HEPaBHOMEpHOE, 0ojiee HACBIIICHbI
HUKHHE 30HBI

e Ha m060M 3HEpPreTM4ecKoM YPOBHE OJHOBPEMEHHO MOXKET
HAXOIUTBCS TOJBKO OIWH IEKTPOH ODIJIEKTPOHBI PABHOMEPHO
3aMOJIHAIOT Pa3pEelICHHbIE YHEPreTUUECKHe 30Hbl, HAYMHAS C
HUDKHUX.

KakoBa nmnpuumHa JermpoBaHMs MCXOAHBIX  nosynpoBogHukos | OIIK-1.B.1
npumecsimMu?

e Jlusi yBeJMYeHHMS YMCJIAa HOCHTeJeidl 3apsiioB OAHOIO MU
APYroro TMna

e JIns yBenMu€HUs: CONPOTUBIICHUS

e Jlns yBenuueHus IpOOMBHOTO HANPSKEHUS

e /JIng yBenuueHuss MEXaHUUECKON IIPOYHOCTH

B kadecTBe npumecei UCIOIb3YIOT OIIK-1.3.1

Bbl6epume OOUH UL HECKOJIbKO OMEEMO8:
e IIaTuBa/IeHTHBIE 3JI€MEHThI
o I[BYXBELTICHTHBIC OJICMCHTBI
L4 qCTBIpeXBaJIeHTHLIC OJICMCHTBI
L4 TpeXBa.TIeHTHLIe 3JIEMCHTbI




8 BriOepuTe 0MH UM HECKOJIBKO OTBETOB: OIIK-1.V¥.1
e B nonynpoBogHUKE MI-TUIIA IPUMECHAS 30HA pa3MEILEeHa PsJIOM
C 30HOU MPOBOJIUMOCTHU
e B nonynpoBOIHMKE IN-TUNA IPUMECHAasT 30HAa  MOXKET
IIEPEKPHIBATHCS C BAJIEHTHOM 30HOU
e B nosynpoBOAHMKE N-THUIIA IPUMECHAS 30HA pa3MEIIEHa PsIOM
C BaJICHTHOM 30HOM
e B nonynpoBogHMKE II-THUIIA IIPUMECHasT 30HAa  MOXET
MIEPEKPBIBATHCS C 30HOU TPOBOJUMOCTH
9 BriGepuTe npaBmiIbHOE YTBEPIKICHHE OIIK-1.B.1
Buvioepume ooun unu neckonobko omeemoas:
e B nosynpoBOAHMKE I-TUMA IMPU YBEJIWYEHUU TEMIIEPATYPbI
o0pasyercst IbIpKa B 30HE TIPOBOAUMOCTH
¢ B noaynpoBogHuKe N-THIIA NPH YBeJIHYEeHUH TeMIIePaTypPbl
oOpasyercs IbIPKAa B IPUMECHOI 30He
e B nogynpoBOAHMKE II-TUMA MPU YBEJIWYEHUU TEMIIEPATYPbI
o0pasyercsi IbIpKa B BAJICHTHOM 30HE
¢ B noaynpoBogHuKe N-THIIA NPH YBeJIHYEHUH TeMIIePATyPbl
3HAYUTEIbHASI 4YACTh JJIEKTPOHOB IPHMMECHOH 30HBI
NepexoauT B 30Hy MPOBOAUMOCTH.
e B nonynpoBogHUKE M-THUNA MPU YBEIUYEHUH TEMIEPATyphl
3HAYUTEJIbHAS YaCTh JIEKTPOHOB IPUMECHOU 30HBI MEPEXOAUT
B BAJICHTHYIO 30HY
10 HeoOparumbim Tunom npo0ost monynpoBogHukoBoro nuona seisercst | OIIK-1.3.1
e DjeKkTpuueckuil mpoooit
e TenJioBoii npoodoii
e TyHHenbHbIN NpoOOIt
11 Kakoil monynpoBoiHUKOBBIN IpUOOP UCTIOIB3YETCS AJIs OIIK-1.V.1
peoOpa3oBaHus IEPEMEHHOTO TOKa B TOCTOSIHHBIN?
e Tpanzucrop
o Jluon
e  doroanon
e Tupucrop
12 Kak Ha3bIBatoTCS BBIBOJBI OUIIOISIPHOTO TpaH3UcTOpa? OIIK-1.B.1
e basa, ko/lIeKTOP, IMUTTEP
e (CeTka, KaTof|, aHOJ
e 3arBOp, UCTOK, CTOK
e 3arBOp, KOJUIEKTOP, SMUTTEP
e baza, xaron, aHoz,
13 Uto Takoe MHKEKIUS U SKCTPAKIIHS? OIIK-1.3.1

e MHHKeKuus — BBOI B 00J1aCTh OCHOBHBIX HOCHUTeJIel 3apsaaa
noj AelcTBHEM MPAMOro HANPSA’KCHUSA, A IKCTPAKIUA —




H3BJIeYeHHe HEOCHOBHBIX HOCHTEJ/IEH sl JaHHOH 00JacTn
1o/ 1eficTBMEeM 00PATHOIO HANPSIZKEHU S

e Imxeknus — BBOA B 00JIaCTh HEOCHOBHBIX HOCHTEIICH 3apsiia
O[T IelicTBUEM OOPaTHOTO HAIMPSHKECHUS, a SKCTPAKIIUT —
H3BJIEUEHHE OCHOBHBIX HOCUTEIEH 111 JaHHOM 00JIacTH MO
JEHUCTBUEM MPSMOTO HANPSHKCHUS

e Umxekuus — BBOJ B 00JIaCTh OCHOBHBIX HOCUTEJICH 3apsja Mmoj
JEHCTBUEM 00paTHOTO HAMPSIKEHUS, & SKCTPAKIIHS —
M3BJICYCHUE HEOCHOBHBIX HOCUTENICH /IS JaHHOH 00IaCcTH IMOJ,
JEHCTBUEM TMPSIMOTO HAIPSHKCHHS

e Imxeknus — BBOA B 00JIaCTh HECOCHOBHBIX HOCHTEIICH 3apsiia
01 IEUCTBUEM MPSMOTO HANIPSHKCHHUS, @ SKCTPAKITUSI —
H3BJIEUEHHE OCHOBHBIX HOCUTEIIEH JIs1 JaHHOM 00JIacTH MO
JEHCTBHEM 00paTHOTO HAMPSIKCHHUS

14 Kakoe TpeboBaHme MpeabsBIseTCs K IHPUHE 0a3bl OUITOISIPHOTO OIIK-1.V.1
TpaH3ucropa?
e Ona nomxkHa ObITh Oosbie AUQQy3nNOHHON JITMHBI 2JIEKTPOHA,
HO MEHBIIE JJIMHBI BOJIHBI IEKTPOHA
e OHa gomkHa ObITh Oobie TUPPY3MOHHON UTUHBI U JUTUHBI
BOJIHBI 3JIEKTPOHA
e Omna 101KxHa OBITH MeHbIIE TN (PPY3HOHHOI JJIMHBI U
JAJIMHBI BOJIHBI JICKTPOHA
e Ona fomKHA OBITH pPaBHA MEHbBLIEMY U3 3HAYEHUH
TG GYy3MOHHOM UIMHBI U JUTMHBI BOJIHBI AJIEKTPOHA
e Bce OTBEThI HEBEPHBI
15 Kakyio GyHKIMOHATIBHYIO CBSI3b BBIPAKAIOT CTATHUECKUMHU OIIK-1.B.1
XapaKTepUCTUKaMU OUIIOIIPHBIX TPAH3UCTOPOB?
e CBsa3b MeXK1y TOKAMH U HANIPSIZKEHUSIMU BO BXOHOM M
BBIXOHOM LensiX NPH OTCTYTCBHU HATPY3KH
e (CBs3b MEXKIY CONPOTHUBIIEHUEM BO BXOJIHOM LIETIM U TOKOM B
BBIXOJHOM LENH NMPU HATUYUH Harpy3KH
e (CBs3b MEXAY HaNPsHKEHUEM BO BXOJIHOM LIeTIH U
COIIPOTHBIIEHUEM B BBIXOJIHOM LIENIN IIPU HAIMYUU HArpy3Ku
e (CBs3b MEXKAY CONPOTHUBIICHUSIMHU BO BXOJHOM U BBIXOJHOMN
LEensX NPy HATMYUK Harpy3KH
16 Kakyto cxeMy BKJIIOUEHUS! OUTIONSIPHOTO TPAH3UCTOPA TaKXKe OIIK-1.3.1
Ha3bIBAIOT «IMUTTEPHBIM ITOBTOPUTENIEM)?
e bunonspHelii Tpa3ucTop, BKIOUEHHBIH 110 cxeMe ¢ o01ien
0a3on
e bunomnspHbIil TpazucTop, BKIOUEHHBIH 110 cXeMe ¢ 00LIM
SMUTTEPOM
e bunonspHeIi Tpa3ucTOp, BKIOUEHHBIH 110 CXeMe C 00IINM
KOJUIEKTOPOM
17 Kakas cxema BKJIIOU€HUs OUIIOJSIpHOTO TpaH3ucTopa onHoBpemenHo | OIIK-1.V.1

JIaeT yCUJIEHUE KaK 10 TOKY TaK M [0 HANPSKEHUIO?




bunonspHbIii Tpa3ucTop, BKIIOYSHHBIH M0 CXeMe ¢ 001Iei
6azoi

bBunoasipabiii TPa3uCTOP, BKJIIYEHHBIH M0 cXeMe ¢ 001HuM
IMHUTTEPOM

bunonsipHblii Tpa3ucTop, BKIIFOYSHHBIH MO CXeMe C 00UIIM
KOJUIEKTOPOM

18

Kakas cxema BKITIOUCHHSI OUTIONIIPHOTO TPAH3UCTOPA UMEET
HauOoJIbIlIee BXOJHOE COMPOTUBIIEHUE IPYU HAUMEHbILIEM BBIXOAHOM
COMPOTUBJICHUU?

bunonspHbIii Tpa3uCTOp, BKIIOYCHHBIN IO CXEME C O0IIeH
Oazoii

bunonspHeIid Tpa3ucTop, BKIFOUEHHBIH 110 cXeMe ¢ 00ImM
SMUTTEPOM

Bunoasipublii Tpa3ucTop, BKIYEHHDbIN 10 cXeMe ¢ 00IUM
KOJIJIEKTOPOM

OIIK-1.B.1
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Kak onpenensiercs nuddepennnanbHoe CONPOTUBICHNE
KOJUICKTOPHOT'0 Iepexo/ia OUIOIISIPHOTO TpaH3ucTopa?

Kak cooTHomeHne npupanieHust HANPsKeHUs Ha
KOJIJIEKTOPHOM Iepexo/ie K NPUPAILIEeHUI0 TOKA
KOJIJIEKTOPA NPH MOCTOSHHOM TOKe 0a3bl WJIM SMHUTTepa
Kak cooTHoOIIeHHE NpUpalieHus HallpsKeHUs Ha
KOJUIEKTOPHOM IEPEX0/E K MPUPAIIECHUIO TOKA KOJIEKTOpa
IIPY IOCTOSIHHOM HAIlPSHKEHUH KOJUIEKTOP-OMUTTED

Kak cooTHOLIEHNE TpUpalleHNs HAIPSHDKEHNS Ha
KOJUIEKTOPHOM IEPEX0/IE€ K MPUPAILIECHUIO TOKa KOJIEKTOpa
IIpY MIOCTOSIHHOM HalpshKEeHUH SMUTTEPHOTO Mepexoaa

Bce oTBeTsl HEBEpHBI

OIIK-1.3.1

20

Kak onpenensercs nugdepeHnualbHoe CONPOTUBIECHHE YMUTTEPHOTO
nepexoza OUIONIIPHOTo TpaH3ucTopa?

Kak cooTHomeHne npupaiieHus HanpsoKeHUsl Ha SMUTTEPHOM
nepexozie K MpHUpalieHHIo Toka 6a3bl IpU MOCTOSHHOM
HaNpsDKEHUHU Ha KOJUIEKTOPHOM Iepexojie

Kak cooTHolIeHne npupanieHus HANPSIAKEHUs Ha
3MHUTTEPHOM IepexoJe K NPHPAlIeHUI0 TOKA SMUTTEpPa NPH
MOCTOSIHHOM HANPSI>KEHUHU KOJJIEKTOP-3MUTTEp

Kak cooTHomeHnre npupaiienus HanpspKeHUs Ha
KOJUIEKTOPHOM IE€PEX0/Ie K MPUPAIICHUIO TOKa 0a3bl MU
MTOCTOSTHHOM Hamps>KeHUH Ha SMUTTEPHOM Iepexojie

Bce oTBeTsI HEBEpHBI

OIIK-1.V.1
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Kaxkoi1 TpaH3uCTOp Ha3bIBAETCS MOJIEBBIM?

JTO TPAH3MCTOP, YCHJIMTEJIbHBbIC CBOMCTBA KOTOPOIO
o0yCJIOBJICHBI TIOTOKOM OCHOBHBIX HOCHTeJIed 3apsjaa

OIIK-1.B.1




O/IHOTO 3HAKA, MPOTEKAKIIUM Yepe3 MPOBOASIINI KaHAJ, H
yHpaBJsieMbIM 3JIeKTPHYECKHUM I0JIeM

OTO0 TpaH3UCTOpP, B KOTOpOM (U3UYECKHUE IPOLIECCHI
00yCJIOBIICHBI TIEPEHOCOM HOCHUTEJICH 3apsiga 000X 3HAKOB —
WHKeKued u nuddy3ueil HEOCHOBHBIX HOCHUTENCH, Apeidom
OCHOBHBIX U HEOCHOBHBIX HOCHUTEIEH 3apsiia

OTO  TPaH3UCTOP, YCHIMUTEIbHBIE CBOHCTBa  KOTOPOTO
00yCJIOBJIEHBI TTOTOKOM OCHOBHBIX HOCHUTEJIEH 3apsiia pa3HbIX
3HAKOB, TMPOTEKAMIIMM Yepe3 NPOBOMAIINK KaHal, U
YIPABISIEMbIM IEKTPUYECKUM TOKOM

3TO TPaH3UCTOP, B KOTOPOM MaJIEHbKHI TOK 3aTBOpa MO3BOJISET
yIPaBIATh OOJNBITUM TOKOM CTOK-HCTOK

22

Kakue BBIACIIAIIOT OCHOBHBIC ITAPAMETPHI ITOJICBBIX TpaH3I/ICTOpOB?

Kpytuzna xapakrepucTuku S, BXOAHOE€ U  BBIXOAHOE
conporuBieHus RBX. u Ri, koadummenT ycunenus u, eMKOCTh
MEXy 3aTBOPOM U UCTOKOM C3H

Bxomnoe u BbIxonmHoe conpotuBieHus RBx. u Ri, koaddunmeHt
YCHWJICHHS U, BXOJHOM TOK IBX., EMKOCTb MEXIy 3aTBOPOM M
ctokoM C3c

Bxognoe u BeixogHOE comnpoTuBicHUs RBX. u Ri, BXomHOH TOK
IBX., eMKOCTh MEX]ly 3aTBOPOM U UCTOKOM (31

KpyTruzna xapaktepucTHKH S, BXOJHOe H BBIXOJHOE
conporusJienns Rex. u Ri, ko3¢ dununent ycuienus u

Bce oTBeTsI HEBEpHBI

OIIK-1.3.1
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M/II-TpaH3nucTOpOM CO BCTPOESHHBIM KaHAJIOM HA3bIBAETCS

ITosieBoii TpaH3UCTOP, KOTOPBI MOKET padoTaTh B peKUMe
odorameHusi 1 00eTHEHMSI;

[ToneBoil TpaH3UCTOpP, KOTOPBIN MOXKET paboTaTh B peKUME
oOoraleHus;

[ToneBoit TpaH3UCTOP, KOTOPBIH MOXKET PabOTaTh TOJIBKO MPH
0o0paTHOM HalpsHKEHUs Ha 3aTBOPE;

[ToneBoil TpaH3UCTOP, KOTOPBIN MOXKET paboTaTh TOIBKO IPU
IIPSIMOM HampsKEHUS Ha 3aTBOPE;

OIIK-1.V.1
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IToporossiM HampsxkenueM B M/III-Tpan3ucrope ¢ HHIyIUPOBAHHBIM
KAaHAJIOM Ha3bIBaCTCsA

HanpsikeHue cToK-UCTOK, IPU KOTOPOM 00pa3yeTcst KaHal
MIPOBOJIMMOCTH;

Hanpsi:xeHue 3aTBOpP-UCTOK, IPH KOTOPOM 00pa3yeTcs
KaHaJI POBOJAMMOCTH;

Hanpsxenue cToK-UCTOK, TPU KOTOPOM IPOUCXOAUT
MepeKphITHE KaHaa;

Hanpsoxenue 3aTBOp-UCTOK, MPU KOTOPOM ITPOUCXOIUT
MepeKphITHE KaHaa.

OIIK-1.B.1

25

HaHpﬂ)KeHI/IeM OTCCYKHU I10JICBOI'0 TPAH3MCTOPA HA3BIBACTCSA

OIIK-1.3.1




HanpskeHue cToK-UCTOK, IPU KOTOPOM ITPOUCXOAUT
MEPEeKPHITHE KaHANA;

HanpsizkeHue 3aTBOP-UCTOK, PH KOTOPOM IPOUCXOAUT
NepeKpbITHE KaHAJIA TIPU HYJ1€BOM TOKe TPAH3HCTOPA;
HanpskeHue cToK-UCTOK, IPU KOTOPOM ITPOUCXOIUT
MEPEeKPBITHE KaHaIa IPU HYJIEBOM TOKE TPAH3UCTOPA;
Hamnpsikenue 3aTBOp-UCTOK, IPH KOTOPOM IPOUCXOIAHT
NIEPEKPBITUE KaHAJIa IPU HEHYJIEBOM TOKE TPAH3HCTOPOB.

26

CTOKOM MOJIEBOTO TPaH3UCTOpa HA3bIBAKOT

OnuH U3 BBIBOJIOB TPAH3UCTOPA, YEPE3 KOTOPBI OCHOBHBIE
HOCHUTEJIM 3aps/ia BXOAST B KaHA;

OnuH U3 BHIBOIOB, Yepe3 KOTOPbIii OCHOBHbIE HOCHTEJIN
3aps/ia BHIXOAAT U3 KaHAJIA;

BrIBOZ OT ynpaBiIsroOIIero 31eKTpoaa;

BriBoz OT 001acTH, B KOTOPOM cO3/1aeTCs KaHaI.

OIIK-1.V.1
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HcTokxoM 1mojieBoro TpaH3UCTOpa HA3bIBACTCA

OnuH U3 BBIBOIOB, Yepe3 KOTOPbIii OCHOBHbIEC HOCHTEJIH
3apsa NOCTYNAaKT B KaHAJ;

OnuH 13 BBIBOJIOB, YEPE3 KOTOPbI OCHOBHBIE HOCUTEIH 3aps/ia
BBIXOJAT U3 KaHaJia,

BriBOI OT ynpaBIsitOIIETo 3JIEKTPOA;

BriBoz ot 00macTu, B KOTOpOi co3/1aeTCs KaHa.

OIIK-1.B.1

28

3aTBOPOM TOJIEBOTO TPAH3UCTOPA HA3BIBACTCS

OnuH U3 BBIBOJIOB, YEPE3 KOTOPHI OCHOBHBIE HOCUTEIH 3aps/ia
BXOJAT B KaHaAll,

BbiBoa OT ynpasJisiionero 3j1eKTpojaa;

OnuH U3 BBIBOJIOB, Yepe3 KOTOPHIA OCHOBHBIC HOCUTEIHU 3aps/ia
BBIXOIST U3 KaHAJIa;

BriBog oT 00acTH, B KOTOPO# co3/1aeTcs KaHal.

OIIK-1.3.1
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M/II-TpaH3nucTopoM ¢ HHAYIHPOBAHHBIM KaHAJIOM Ha3bIBACTCS

MI0JIEBOM TPAH3UCTOP, KOTOPBIH MOXKET paboTaTh B peXKUME
obOoraIiecHus U 00eTHEHH,

M0J1eBOIl TPAH3UCTOP, KOTOPBIH MOXKeT padoTaTh B pe:knuMe
odoraieHus;

MIOJIEBON TPAH3UCTOP, KOTOPBI MOXKET paboTaTh TOJIBKO MPH
0o0paTHOM HampsHKEHUs Ha 3aTBOPE;

TI0JIEBOI TPAH3UCTOP, KOTOPBII MOXKET paboTaTh TOIBKO IPH
MPSIMOM HaNpsDKEHUS Ha 3aTBOPE;

OIIK-1.V.1
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VYnpaBieHue TOKOM CTOKa B IIOJIEBOM TPaH3UCTOPE €
YIPABISIOIUM p—N MEPEeXoJ0OM OCHOBAHO Ha

U3MEHEHUH HIUPHUHBI M CEYeHHUs] KAaHAJIA TPU U3MEHEeHUH
00paTHOI0 HANPSIKEHHUS «3aTBOP — HCTOK);

OIIK-1.B.1




® HM3MCHCHHHU INMPHUHEI K CCUCHUS KaHaJIa ITPHU U3MCHCHUHU
MMPpsAMOI0O HAIPSKCHUS «3aTBOP — UCTOK);

¢ HM3MCHCHHU COIIPOTUBJICHUSA KaHalla BCIICACTBUC U3MCHCHU A
KOHICHTpall MHKCKTUPOBAHHBIX HOCI/ITCJ'IGI\/'I;

® NM3MCHCHHU INHWPUHBI U CCYCHHA KaHalla ITPU U3MCHCHHU
HAaIPs’KCHUA «CTOK — MCTOK»;

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT
Ne /i [lepeueHb KOHTPOJIBHBIX PAabOT
He npenycmorpeHo

10.4. Meroguueckue  Marepuaibl,  ONpPEACNSAIONIME  MPOUEAYphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IHpOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuXcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCIHUIIIIMHBI

11.1. MeTtoauueckre yKa3zaHus [ OOYYarOImIMXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAay€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riry0OOKO€ 1 SICHOE H3JI0KeHUE yueOHoro Marepuana. HasHaueHrne COBpeMEeHHOM JIGKIIMU B paMKax
JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO HH(pOpPMAIMIO IO TeMe, a B OCBOCHHUHU
(GyHIaMEHTaIbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAYYHOIO T[IO3HAHUSA, HOBEHIIMX
JOCTHO)KEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIHs BBINOJIHSAET METOA0JIOIHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMAMOHHYIO (pyHKUMHU. JIeKIHs packpbplBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0slacTH 3HaHuUs, €€ MpoOJeMbl, JaeT LeJIbHOE MPEICTaBICHUE O AUCLUIUIUHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYalOMIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONPENEAETCS LEIEBON YCTAaHOBKOM K KayKJI0M KOHKPETHOW TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuTHE TPO(PECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpPeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOr0 UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O IPOTHO3€E
UX Pa3BUTHA Ha OMMKaiime rojsl;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIO’KEHUS, MPUXOUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B Pa3IMYHBIX (OPMYINPOBKAX);

— TOJy4YeHHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClaliioB |
WCIIOJIb30BaHUMEM pa3laTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKUX JAHMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIBHBIX TEMATHK 0 JUCIUTUIMHE.

CrpykTypa npeaocraBieHus JEKIHOHHOr0 MaTepuana:

—  Jlexmuu;

— JleMoHCTpanusi IpOMBIIIIEHHBIX 00pa3lioB NOIYNPOBOJHUKOBBIX IPHOOPOB;

— JleMoHCTpanus 3JIeKTPUYECKUX CXEM BKJIIOUEHUS MOTYTPOBOIHUKOBBIX TPHOOPOB.




11.2. Meroauueckue ykazaHus sl 00y4arouIuxcs 1Mo Y4acTHIO B CEeMUHapax

OCHOBHOM 1IeNBIO U1l 00YYaroLEerocst ABIsSETCS CUCTeMaTH3alMsl U 00001eHe 3HaHUM
0 M3ydyaeMol Teme, paszzaeny, (QOopMHpOBaHHE YMEHHs padoTaTh C JIOTMOJHUTEILHBIMU
UCTOYHUKAMU HHGOpMAlUK, CONOCTaBIATh M CPAaBHUBAThb TOYKH 3PEHUS, KOHCIEKTHPOBATh
IIPOYMTAHHOE, BBICKA3bIBATh CBOI0 TOYKY 3peHUs MU T.I. B COOTBETCTBUM C BeIylleH
JUIAaKTUYECKON 1LIETbI0 COAEp)KaHUEM CEMHUHAPCKUX 3aHATUH SBIAIOTCSA Y3JI0BbIE, Hambosee
TPYAHbIE Ui NMOHMMAHHUS U YCBOCHHS TEMBI, pa3fesibl JUCHUIUIMHBEL Crenudukond aaHHON
(bopMBbl 3aHATHUI SABJISIETCS COBMECTHas padoTa MpernojaBaTelis U 00y4arouerocs HaJ peleHueM
MIOCTaBJICEHHOW MpPOOJEMBbI, a IMOWCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YEPEIOBAHUS
WHIVBUAYAJIBHON U KOJUIEKTUBHOU AEATEIbHOCTH.

[Tpu mOArOTOBKE K CEMUHAPCKOMY 3aHATHIO I10 TEME ITPOCITYLIaHHOMN JIEKLIIMU HE00X0IUMO
03HAKOMUTBCS C IJIAHOM €ro IPOBEIEHUs, C IUTepaTypoil M HayYHbIMU MyOIMKALUAMU [0 TEME
CeMUHapa.

TpebGoBanust K IPOBEACHUIO CEMUHAPOB

11.3. Meroauueckue ykasaHus JUIsI OOy4aroIUMXCsS 0 HPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHITOJHEHUN 00y4alOIUMUCS 110 PyKOBOJICTBOM IIpenofaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4yeOHOMH
JUCLUILIMHBL, IPUOOPETEHUS] YMEHNUN U HABBIKOB, OIbITa TBOPUECKOH 1€ATEIbHOCTH.

Lesbro NIpakTUYECKOTo 3aHATUS JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE OOyYaIOLIMMCS
YMEHUI U HAaBBIKOB IIPAKTHYECKON IEATEIBbHOCTH 110 U3y4aeMOH JUCLMIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 337134,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJAUKAaMU H3Y4YEeHHUsS KOHKPETHOM YydeOHOI
JUCLIUIINHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHue palMOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIyalIbHON (popm
o0y4JeHusl.

TDe6OBaHI/I${ K IMIPOBEACHUIO MPAKTUYCCKUX 3aHITHI

11.4. Metoauueckue yka3zaHus Uit 00y4JaroluXcs MO BHITTOIHEHUIO Ta00PaTOPHBIX paboT

B xoze BbInosiHEeHUs 1a00paTopHbIX pabOT 00ydaromUics JOKEH YIIIyOUTh U 3aKPENUTh
3HAHMSI, IPAKTUYECKNE HABBIKU, OBJIA/IETh COBPEMEHHON METOAMKON M TEXHUKOHN KCIIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAMOHHON XapaKTepUCTHKOM oOydaromerocs. Brinmonnenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJIBHBIX MEPONIPUSITHIA.

BrinonHenue 51abopaTopHBIX pabOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEeHUs] JUCLUIUIMHBI, ONpENesiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— INpHOOpEeTeHrEe HABBIKOB UCCIIEOBAHUS MTPOLIECCOB, ABICHUH U 0OBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL;

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAINH 110 3y4aeMON AUCIUILINHE;



— NpHOOpEeTeHHE HaBBIKOB CAMOCTOSTENILHON pabOThI € J1aOpaTOpHBIM 000PYAOBaHUEM
U mpudopamu.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

HccnenoBanue XapakTepUCTUK MOTYIPOBOJHUKOBBIX NMpuOopoB. JlaboparopHas pabora
BBITOJIHSICTCSI OpUTAZON U3 ABYX-TPEX CTYJCHTOB Ha YHHBEPCAJIbHBIX U3MEPUTEIBHBIX CTCH/IAX.
IIpoBenenue wnccnenoBaHUN OCYIIECTBIAECTCS B COOTBETCTBMM C 3aJaHMEM M B YKa3aHHOHU
IIOCJIEIOBATEIbHOCTH. Pe3ynbTaTsl H3MEPEHUN 3aHOCATCS B IMIPOTOKOJI UCIIBITAHUM, KOTOPBIX 110
OKOHYAaHUU MCCIIEIOBAHUI TOJIKEH ObITh ITPEJICTABIIEH JUIsl IPOBEPKH MIPETIO1aBaTEelNIo.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

OTuer 10JKEeH Co/IepKaTh: HAMMEHOBAHUE U 1eJIb PabOThI; CXEMbl H3MEPEHUN; TaOIHIIBI
U3MEPEHHBIX JIaHHBIX; TpapUKH XapaKTEPUCTUK HCCIEAYEMbIX OOBEKTOB; pacCYMTAHHBIC
3HAUCHUS MApaMETPOB HCCIEAYEMbIX O0BEKTOB; KPaTKKE BBIBOIbI. OTYET BHIMOIHIETCS Ha Oeoin
oymare opmara 297 x 210 kB. MMm.

TpeboBanus K 0OpMIICHHUIO OTYETA O JaOOpaTOpHOM padboTe

Oo0pa3ser; opopmiieHHST TUTYJIBHOTO JIUCTA MPUBEACH Ha caitre: https://guap.ru/standart/
['paduiku CTPOSATCS HA OTIACIBHBIX JIUCTaXx (opmara ordera. MIumocTpalnuu Majbix pa3sMepoB
pa3MemarTcsT Ha OJHOM JIMCTe. Bce Trpayiku W PUCYHKH JIOJDKHBI UMETh HYMEpaluio U
MOSICHSIONIME MOIIUCH C YKa3aHHEM THIIA HCCIeayeMoro o0bekTa. [IpHHIMIHATBHBIE CXEMbI
BBIUEPUYMBAIOTCS B COOTBETCTBHHM ¢ TpeboBanusimMu ECKJI,

1. A6pamos, A. II. DOnexktpoHuka. MeToauueckue ykKa3aHMs K BbIIOJIHEHUIO
71a00paTOpHBIX paboT MO MCCIIEIOBAHUIO MOJIEBBIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Onapun. CII6: I'YAIL 2009. — 42 c.: un.

2.  AOGpamoB, A. II. DnexktpoHmka. MeTroauyeckue yKa3aHHs K BBITOJTHEHUIO
7a0opaTOpHBIX pabOT MO HCCIEIOBAHUIO MOJYNPOBOJAHUKOBBIX auonos/ A. II.
Ab6pamos, B. B. Onapun. CII16: 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. bunonspHeie U MoyieBble TPAH3UCTOPBL. MeToANYECKHE YKa3aHUS K
BBINOJIHEHUIO JlabopaTopHbx padotr./ A. II. AGpamos, B. I'. Hedenos, A. C.
[Mapackyn. CII16: 'YAII, 2020. — 30 c.: u.

11.5. Meroauyeckue ykazaHus JUisi OOYyYalOUIUXCS MO0 TMPOXOXKIACHUIO KypCOBOTO
POEKTHPOBAHNUS/BBINOIHEHUS KYPCOBOM paboThI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1IENbI0 POPMUPOBaHUS Y 00yUaIOIIUXCsI OTbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33]1au MPOo(PeCcCHOHANBHOM NesTeTbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromemMycs:

CTpyKTYpa HOSICHUTEILHOM 3aIIMCKN KYPCOBOT'O IIPOEKTa/ padOTHI

TDC6OBaHI/I$I K OCbODMJ'IeHI/IIO MOSICHUTCILHOMN 3aIMCKH KYPCOBOT'O HDO@KT&/ Da6OTI)I

11.6. Mertoauueckue ykazaHus JUIsl OOYYaIONIMXCS 10 MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYaAIOLIUICS BBIMOJHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.


https://guap.ru/standart/

Jlnst oOydvaronuxcst Mo 3a04HOM ¢dopMe OOy4eHHS, CaMOCTOSATENbHas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBIMOIHEHHSI CAMOCTOSTENILHOW pabOThI, Y 00ydYaromerocst GopMHpPYyeTcs
nenecooOpasHoe MiIaHupoBaHue pabouero BpeMEeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHUU M CHCTEMATHU3allMU TMPUOOpPETACMBIX 3HAHHI, O0ECIEYMBAET BBICOKHM
YPOBEHb YCIIEBAEMOCTH B TMEPHOJ OOYYCHHS, IOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4e0HO-METOJINYECKUN MaTepHall 10 TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHECHHIO KOHTPOJIBHBIX PabOT (U1 00yJaroIuxcs
10 3a049HOU (popme oOydeHHS).

11.7. Metoauueckue ykazaHus Ui 00y4JaronuXcs 10 MPOXO0KIACHHUIO TEKYIIET0 KOHTPOJIS
yCIEBAaEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH MpEeAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00y4Jaromxcs, OCylIeCTBISIEMOTO B TEUCHHE CEMECTpa C IeJIbI0 OICHUBAHUS XOJ1a OCBOCHUS
JTUCIUTUIAHBI.

11.8. Meroauueckue yka3zaHus Uil OOYYaroLIUXCS 10 MPOXOXKAECHUIO MPOMEXYTOUHOMH
aTTECTaLUU.

IIpomexxyTounass  arrectanust  OoOyyarOIIMXCsl  IpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opMa OLIEHKHU 3HAHUH, NOJTYYEHHBIX 00y4atoLIMMCs B IPOLIECCE U3YUECHHUS
BCEH MUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTh
UX JJI pelleHUs MpaKTHUYECKUX 3a7ady. DK3aMeH, Kak IpPaBWJIO, IMPOBOAUTCS B HEPUOJ
HK3aMEHALIMOHHOW CECCUU U 3aBEepIIACTCs] aTTECTAllMOHHOM OLEHKOM «OTIMYHO», «XOPOILIO»,
«YIOBIIETBOPUTEIBHO», «HEYOBIETBOPUTEIIBHO».

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOJyYEHHBIX OOyYaIOUIMMCS B XOJIe U3yUCHHS
y4e€OHOM MCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHas (110 OKOHYAHUU CEMECTpa) OLIEHKAa 3HaHUMN
00yyaromuMcsl 0 OT/AENbHBIM pa3jiesiaM JAUCHUIUIUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3a4TeHO»
WIN «HE 3a4TEHO».

— auddepeHuupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
00yyaromuMcs pU U3YYEeHUH TUCLMILUIMHBI, IPU BBIOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIEA0BATEIBCKUX paOdOT U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHOW OIIEHKOM
«OTJIIMYHO», «XOPOILIO0», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHON.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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