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AHHOTAUA

JucuuruinHa «OJIEKTPOHUKA» BXOIUT B 00pa30BaTEeNbHYIO NPOTPaMMy BBICIIETO
oOpazoBaHMsl — NporpaMMy OakajgaBpuaTa IO HANPABICHUIO TMOATOTOBKW/ CHEIHMAIbHOCTH
11.03.04 «DOnexkTpoHMKa W  HAHOIEKTPOHMKA»  HampaBieHHOCTH  «lIpomblnieHHas
aneKTpoHMKay. JlucuumiuHa peanusyercs kadeapoit «Ne23».

JucuuiuivHa HaeneHa Ha (GOPMUPOBAHKE Y BHIITYCKHHUKA CIIEIYIOUINX KOMITETECHIIUHN |

OIIK-1 «CrnocobeH UCnoab30BaTh MOJIOKEHHSI, 3aKOHBl U METO/Ibl ECTECTBEHHBIX HAYK U
MaTEeMAaTUKH JJIS peIIeHUs 3a/1a4 HH)KEHEPHO! JeITeITbHOCTI

OIIK-2 «Cnoco0OeH caMOCTOATENBHO MPOBOAUTH AKCIIEPUMEHTAIBHBIE UCCIEIOBAHHUS U
WCIIOJIH30BAaTh OCHOBHBIE MTPUEMbI 00Pa0OTKU U TPEICTABICHUS TTOTYYCHHBIX TaHHBIX)

ConepxaHue TUCHUIUITMHBI OXBATHIBAET KPYI BOIPOCOB, CBS3aHHBIX C HW3yYEHHEM
(GU3NYEeCKUX TPUHIMIIOB JCUCTBHS, XapaKTepUCTHK, MOJAEJIeH H OCOOeHHOCTEH B
PaTMOTEXHUYECKHX IIeTISIX OCHOBHBIX TUTIOB aKTUBHBIX IPUOOPOB, IPUHIIUIIOB UX MOCTPOSHHUS 1
MEXaHU3MOB BIIMSTHUS YCIIOBHH HKCIUTyaTallii Ha pab0Ty aKTHBHBIX TPUOOPOB.

[IperonaBanyie MUCHMILIMHBI TIPEAyCMATPUBAET CIEAYIONHE (OpPMBI OpraHH3aIyu
y4eOHOT0 MmpoIiecca: JeKIuu, 1adopaTopHbie padoThI, CAMOCTOATENIbHA padoTa 00yUYaronerocs.

[TporpaMmoii TUCHMITIMHBI TMPEXyCMOTPEHBI CIEAYIONINE BHIBI KOHTPOJIS: TEKYIIHH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAS aTTecTaus B popMe IK3aMeHa.

OO0mas TpyJO0eMKOCTh OCBOCHUS JWCIMILIMHBI COCTaBJISACT S5 3adeTHBIX exuHuIl, 180
9acoB.

S3bIK 00yueHus o JUCHUIUINHE KPYCCKHUID



1. IlepeueHb mIaHUpPYEMBIX PE3YJIHTATOB OOYUEHHS 110 AUCLUILIIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

Henbto mpenonaBaHusi IUCUUIUIMHBL «JEKTPOHHUKA» SIBISETCS WM3Y4YEHHE CTYIEHTaMHU
(bU3NYEeCKUX MPUHIIMUIIOB JICHCTBUSA, XapaKTEPUCTUK, MOJIETIeH 1 0COOEHHOCTEH NCIOIH30BAHUS B
PaIMOTEXHUYECKUX IIETIAX OCHOBHBIX THIIOB AKTUBHBIX NMPUOOPOB, MPUHIMIIOB IOCTPOCHUS H
OCHOB TEXHOJIOTMHA MUKPOIEKTPOHHBIX LI€TIEH, MEXAaHU3MOB BIIMSHUS YCIOBUM IKCILUTyaTallud Ha
paboTy aKTUBHBIX IPUOOPOB W MUKPOIIEKTPOHHBIX leneid. [Ipu u3ydyeHnn 3TOW MUCHUTUTHHBL
3aKJIaJIBAIOTCSI OCHOBBI 3HAHUM, MO3BOJISIIOIIMX YMEJNO MCIOJIb30BaThb COBPEMEHHYIO
AIIEMEHTHYIO 0a3y paarOd’IEKTPOHUKH M MOHUMATh TEHACHIIMH W MEPCIEKTUBBI €€ Pa3sBUTHA U
MPAKTUYECKOTO UCIOIB30BAHNUS; TPHOOPETAIOTCS HABBIKH pacdeTa PeKUMOB aKTHBHBIX TPUOOPOB
B JJIEKTPOHHBIX ILEMsX, AKCHEPUMEHTAIbHOIO HUCCIEAOBAHUSA WX XapaKTEPUCTUK, HW3MEPEHUS
[apaMeTpoB U MOCTPOECHUS 0a30BbIX SYEEK DJIEKTPOHHBIX IENeH, colepiKaliuX Takue NpruOopsl.

1.2. JlucuuruiiHa BXOJUT B COCTaB 00S3aTEIbHOIN 4acTH 00pa30BaTEIbHON MPOTPaMMBI
BhICIIero oopazosanus (janee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yJIbTATOB OOYUEHHS 110 AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yibTatamu ocBoenus OIT BO.

B pesynbrare u3ydeHus AMCHMILIMHBI OOydarOLIUICS AOJDKEH 00nanaTh CIETYIOIIUMU
KOMITETEHIUSIMU WM UX 4YacTsMU. KoMIleTeHIIuN U MHAUKATOPbl UX JOCTH)KEHUS MPHUBENIEHBI B
tabmuue 1.

Tabauma 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kongn
Kareropus (rpymnmna) Kon n HauMeHOBaHHE HHIMKATOpa
HauMEHOBaHUE
KOMITETEHITUHI JOCTUKEHUSI KOMIIETEHIIUN
KOMITETEHIUI

OIIK-1.3.1 3Hath pyHIaMEHTaIbHbBIE
3aKOHBI IPUPOIBI U OCHOBHBIE

OIIK-1 Cnocoben
(bu3HYECKUEe M MATEMAaTHICCKHUE 3aKOHBI.

HCIIOJIb30BaTh
OIIK-1.Y.1 ymeTh NpUMEHSTH
MTOJIOKEHHS, 3aKOHBI
(bu3HYeCKue 3aKOHBI 1 MaTEeMaTUYECKUE
A METOJbI
O6menpodeccruoHaabHbIE METO/BI JTsl pEIICHUs 3a1a4
€CTECTBEHHBIX HayK
KOMIIETEHI[UHU TEOPETHYECKOTO ¥ TIPUKIIATHOTO

U MaTeMaTHKH JIJIs
pernieHus 3aa1a4
WH)XEHEPHOM
JeSITeNIbHOCTH

XapakTepa.

OIIK-1.B.1 Bnagetsr HaBBIKAMU
WCITOJIb30BaHUS 3HAHUN (DU3UKH U
MaTEeMAaTHUKH JJIs PEIICHUS 3a1a9
WH)KEHEPHOU NIeATEeTbHOCTH
OIIK-2.3.1 3HaTHL OCHOBHBIE METOBI U
Cpe/ICTBa MPOBEICHUS
SKCIIEPUMEHTAIIbHBIX UCCIICIOBAHUM,

OIIK-2 Cnocoben

CaMOCTOSITEILHO
CHUCTEMBI CTaHIApTHU3AIUN U
MIPOBOJIUTH
cepTudUKaIIH.
AKCIIEPUMEHTAJIbHBIC
OIIK-2.VY.2 yMeTb HaXOAUTh U
Ob6menpodeccnoHaNbHBIC | UCCIICIOBAHMS U
KPUTHYECKH aHAJIU3UPOBATh
KOMIIETEHI[UHU HCIIOJIB30BaTh

uH(pOopMaInIo, HEOOXOAUMYIO IS
pellleHrs TOCTaBIEHHOM 3a/1a4H.
OIIK-2.B.1 BrageTs criocobaMmu
00pabOTKHU U Mpe/ICTaBICHUS
MOJTyYEHHBIX JAHHBIX U OIIEHKH
MOTPEIIHOCTH PE3YJILTATOB U3MEPEHUH.

OCHOBHBIC IIPUEMBI
00paboTKu U
Npe/ICTaBJICHUS
MOJTYYCHHBIX JIaHHBIX

2. Mecro mucuuIinHbI B cTpykType OI1
JlucuumuinHa MOKeT 0a3upoBaThbcs Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00yYarOIUMUCS
[IPU U3YYECHUU CIIEAYIOLUX TUCLUILIAH:



— «Marematuka-1 (AHanuTHYeCKasi TeOMETPUS U JIMHEHHas airedpa)y,
— «Marematuka-1 (MaremaTudeckuil aHamus)»,

— «Dusukay,

— «XuMum.

3HaHMsl, IOJNyYEHHbIE MpPU H3YYEHUH MaTepuaia JaHHOM AWCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIIOJIb3YIOTCA IIPU U3YUEHUU APYTUX JUCLUIUIMH:

— «Lludposas 06paboTKa CUTHATIOBY,

— «H/HTerpanpHbIe YCTPOMCTBA MUKPOIEKTPOHUKHN Y,

— «MHTremekTyanbHble 3JEKTPOHHBIE TATYUKU U YCTPOUCTBA NHIUKALIUN Y,

— «OJIEKTPOHHBIE IPOMBILIUIEHHBIE YCTPOICTBAY,

— «CXeMOTEeXHHKa aHAJIOTOBbIX IEKTPOHHBIX YCTPOHCTBY,

— «CxeMoTexHUKa HU(POBBIX U UMITYJIbCHBIX YCTPONUCTBY.

3. OOBeM U TPyIOEMKOCTh JTUCITUTUIAHBI
Jlanable 006 o0mieM o0beMe NUCLUIUIMHBI, TPYJIOEMKOCTH OTAENbHBIX BHUJIOB y4eOHOU
paboThI IO AUCIUTUTUHE (M paclpeaeeHne 3TOH TPYJO0EMKOCTH M0 CeMECTpaM) MPECTaBICHEI B
Tabnuue 2.

Tabnuia 2 — O6beM U TPYJI0EMKOCTh JUCITUTIIIHBI

TpyroemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKocms oucCyuUnIuUHbL, 5/ 180 5/ 180
3E/ (1ac)
U3 nux uacoe npakmuyeckoi no020moeKu
AyoumopHwle 3anamus, BCETo vac. 68 68
B TOM YHCJIE:

nekmuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anstus (I13),

(1ac)

nabopartopubie paboTsl (JIP), (dac) 34 34

KkypcoBoii npoekt (padora) (KII, KP), (yac)

JK3aMeH, (Jac) 54 54
CamocmosamenvHnas paboma, Bcero (4ac) 58 58
Buo npomesicymounoii ammecmayuu’ 3a4er,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, OK3. OK3.
DK3.%%*)

EZ3

[IpuMedanue: kaHmUAATCKUIA IK3aMEH

4. ConepxaHue JUCITUTLTMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH AUCIUILTUHBI MO pa3fesiaM U BUJAM 3aHSTHIA.
Paznensl, TeMBl JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOmuIe 3.

Tabnuia 3 — Pa3aensl, TeMbl AUCHUIIINHBL, HX TPYI0EMKOCTh

Paznensl, TeMbI AMCHUITIMHBL Tlexuun 113 JIP KT CPC
’ (uac) (C3) (gac) (gac) (gac)
Cemectp 4
Paznen 1. DnemeHTHI GU3NKHN TBEPIAOTO TEA. 13
Tema 1.1. ®usnueckue 0OCHOBEI 5 5
MOJTYITPOBOJHUKOBBIX TPUOOPOB.




Tema 1.2. KoHTakTHEIE SIBIICHUS.

Pasznen 2. [TomynpoBOTHUKOBBIE TPUOOPHI. 14

Tema 2.1. [lomynpoBOAHUKOBBIC JTUOJIBI. 6 6

Pasnen 3. TTomynpoBOAHUKOBbIE MTPUOOPBIL. 18

Tema 3.1. IToneBbie TPaH3UCTOPEL. 6 6

Tema 3.2. BUMOISpHBIE TPAH3UCTOPBL 6 6

Pasnen 4. OnTo3/1EKTPOHUKA. 13

Tema 4.1. doTodIEKTpHUECKUE U U3ITydaTebHbIE 6 6

pHOOPBL.

Hroro B cemecTpe: 34 34 58
HUroro | 34 0 34 0 58

[IpakTnueckas

IMOATOTOBKA  3aK/IIIOYAaCcTCA B HCIOCPCACTBCHHOM  BBIIIOJIHCHUHN

00y4aroUIMMUCS ONPEITIEHHBIX TPYIOBBIX (PYHKINH, CBSI3aHHBIX ¢ Oy Ty1Iel mpodeccnoHanbHOM

JACATCIBHOCTBIO.

4.2. CopeprxaHue pa3JielioB U TE€M JICKIIMOHHBIX 3aHATHH.
Coneprxanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHATHI TPUBEACHO B Ta0OuIEe 4.

Tabnuma 4 — ConeprkaHue pa3esioB M TEM JIEKIIMOHHOTO ITUKJIA

Howmep pazgena

Ha3zBanue u conepxanue pa3fesnoB U TEM JEKITMOHHBIX
3aHATUN

Pa3zpen 1

JieMeHThI (PU3UKH TBEPAOTO TeJia.
1.1. ®usnueckre OCHOBBI OJYITPOBOIHUKOBBIX MPHOOPOB.

OCHOBHBIC TIOHATHS 30HHOW TEOPHH  IOJYIPOBOJIHUKOB.
Craructuka OSJEKTPOHOB W JBIPOK B  IOJYNPOBOJAHHKAX.
BripokieHHBIE ¥ HEBBIPOXKJICHHBIE  MOJYNPOBOIHUKHU.
KoHneHntpanus Hocutesnel 3apsiia B COOCTBEHHBIX U IPUMECHBIX
MOJIYIIPOBOJIHUKAX B YCIOBHUSX  TEPMOJMHAMHYECKOTO
paBHOBecHsi. HepaBHOBECHOE COCTOSHHUE TIOJYIPOBOIHUKA.
[Ipomecchl mepeHoca HOCHUTENEH 3apssia B MOJYNPOBOJAHHKAX.
['enepanust w pexkoMOWHAIMS HOCHTENeH 3apsna. BimsHue
AJIEKTPUYECKOTO T0JI1 Ha OOBEMHYIO M TOBEPXHOCTHYIO
3NEKTPONPOBOJIHOCTh  MOJYNPOBOAHUKOB. TemmeparypHbie
3aBUCUMOCTH KOHIIGHTpAIlMH, TMOJBWXKHOCTU M  YIEIbHOMN
ANEKTPONPOBOJIHOCTH  TOJTYNPOBOJHUKOB. BoO3HUKHOBEHUE
00BEMHBIX HEYCTOMYMBOCTeH. ONTHYECKHME U  TEIUIOBbIC
CBOIiCTBAa MIOJIyIPOBOIHUKOB. DOTORIICKTPUUECKHE 51
TEPMODJICKTPUUECKHE SIBJICHUS.

1.2. KoHTaKkTHBIE SIBICHUS.

[Tonstue o p-n-mepexojne, TUIBI p-N-niepexoaoB. Duznyeckue
IpoIecChl B P-N-Tiepexojie MPU OTCYTCTBHHM M MPH HAIWYHU
BHEIITHEr0 HaIpsbKeHus. BoilbTammepHast XxapakTepucTuka p-n-
nepexoja. KOHTakT «MeTaJljI-oypPOBOAHUKY», 3aBUCHUMOCTb
€ro CBOWCTB OT pa0OThI BBIXOJa IMOJIYIPOBOJHUKA M METalia.
I'eTeponepexobl.




Paznea 2

IMosynpoBoaHnKOBbIe NPUOOPBI.
2.1. IToaynpoBOJHUKOBBIE JUOBI.

[TonynpoBOAHMKOBBIN U0, €r0 XapaKTEPUCTUKH U ITapaMeTPBI.
OcHoBHBIE BUJIBI TPO00s p-N-niepexoa. [lepexoaabie mporecchl
B TIOJIYIIPOBOJIHUKOBOM JHOJI€, HAKOIUJICHUE M paccachlBaHUE
U30BITOYHOTO 3apsiya, TuhHy3noHHAS EeMKOCTh. DKBUBAJICHTHAS
cxemMa  IMOJIyIIPOBOJAHMKOBOTO  Auojia. (OCHOBHBIE  THIIBI
IMMOJIYIIPOBOAHUKOBBIX AMOAOB, UX KOHCTPYKLUH, ITAPaAMETPhI U
00J1aCTH TPUMEHEHU .

Pa3znen 3

IMoaynpoBoaHNKOBBIE MPUOOPHI.
3.1. [ToneBble TpaH3UCTOPHI.

[ToneBbie TpaH3UCTOPBI C 3aTBOPOM B BUAE p-N-mepexona. Mx
YCTPOMCTBO, MPHUHIMUIT  JICUCTBUS, CXEMbl  BKJIKOYEHUS,
XapaKTePUCTUKU U TTapaMeTpbl. 3aBUCUMOCTh XapaKTEPUCTUK OT
TeMIieparypbl. Harpy3o4Hslil peXuM IOJIEBOrO TPaH3UCTOPA,
Harpy304Hble XapakTepUCTHKU. Du3NyecKue sBJICHUS Ha
MOBEPXHOCTU TMOJYNpoBogHUKA. [loneBble TpaH3UCTOPHI C
n3oaupoBaHHbIM 3aTBOpoM (MOII- mmu M/III-Tpa3uctopsr), ux
OPUHUUIT  JIEWCTBUS,  XAPAKTEPUCTHUKM WU MHapaMeTphl.
Ocob6ennoctn  MomHbIX  MJIII-Tpan3ucropoB.  OO6nacTh
IIPUMEHEHHS MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipusie TpPaH3UCTOPHI.

TpaH3uCTOp Kak cCHCTeMa JBYX B3aWMOJCHCTBYIOIIMX Pp-N-
nepexoioB. Bo3MOKHBIE PEKUMBI  padOThI  TPAH3HCTOPA:
AKTUBHBIN (YCHIINTEIIBHBIN ), OTCEYKH, HACHIIICHHUS, HHBEPCHBIMH.
®dusnyeckue Tmporecchl B 0e3aper(hOBOM TpaH3UCTOPE B
AKTUBHOM YCHJIMTEIBHOM peXuMe. TOKM B TpaH3UCTOPE.
Koadpdunuent mepemaun  SMUTTEPHOIO TOKA M €ro
cocrapistonye. Tpu cXeMbl BKIIOYCHHS TPAH3UCTOPA: C OOIIHM
SMUTTEPOM, ¢ oOmeid 06a30d W OOMKMM KOJUICKTOPOM.
XapakTepUCTUKHA TPaH3UCTOpa B cXemax ¢ oOImiei 0a3oi u ¢
o01IMM SMUTTEpOM. BimsiHIe TemMnepaTyphl Ha XapaKTePUCTUKU
TpaH3ucTopa. TpPaH3UCTOp KaK JTUHEHHBINA UYETBIPEXIOIIOCHHUK.
CucreMbl MaTOCUTHANBHBIX (Au(QepeHInanbHbIX) TapaMeTPOB
Tpan3uctopa. OmnpeneneHre MalOCUTHAJIbHBIX MapaMeTpoB MO
XapaKkTepuCTHKaM TpaH3ucTopa. Pabora TpaH3ucTOpa mpu
HAIMYUU HAarpy3kd B KOJUIEKTOpHOH menu. Harpy3ouHsie
XapaKTepUCTUKH TpaH3ucTopa. [lapameTpsl, XapakTepu3yIoIme
peXHUM yCHUIIEHUS, OINpeAeNieHHe HUX IO XapaKTePUCTHKAM.




Beibop paboueil TOYKM TpaH3UCTOpa B PEKUME YCHIICHHSL.
CxeMOTeXHHYECKHE CIOCOObl  3aJaHus pabodyeld  TOUKH.
BnusiHue HeNMHEMHOCTH BXOJHBIX XapaKTEPUCTUK Ha padoTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora Tpan3ucropa Ha
BBICOKMX dacToTax. J[lpeiidoBrie Tpansucropsl. Ilapamerpa,
XapaKTEepU3yIOIINe BbICOKOUYACTOTHHIE CBOWMCTBA TPaH3UCTOpA.
OKBUBaJIEHTHbIE CXEMbl TpaH3ucTtopa (popMmanbHblE H
¢usuueckue). Mopenu TpaH3HCTOpPA, HCIOIB3yEMbIe TIPU
KOMIIBIOTEPHOM MPOEKTUPOBAHUU 3JIEKTPOHHBIX cxeMm. Pabora
TPaH3UCTOpPA B PEKUME IMEPEKIIOUEHUS. Y CIOBUSI OTCEUKU U
HachllieHus. llepexoaHble Mpoleccsl B TPaH3UCTOpPE MIpH
nepexitoueHuu. Ilapamerpa TpaH3UCTOPOB B HMMILYJIbCHOM
pexume. TpaH3UCTOpPHBIN KIIIOY, IOCTPOEHHBIM IO CXEME ¢
oOmum smurrepoM. llpenenbHo mOmMycTUMBIE MapaMmeTphbl
TPaH3UCTOpA.

Paspnen 4 Onro3/eKTpoHHKA.
4.1. ®oTo3neKTpUYECKUE U U3ITydaTeIbHble TPUOOPHI.

@OTOpE3UCTOPBl, UX KOHCTPYKLHSA, XApaKTEPUCTHKH U
napameTpel. dusnmyeckue mporecchl B p-N-Tiepexone Mpu
Bo3meiictBun  cBeta. ®oto OJIC. doToraibBaHHYECKHE
aneMeHThl. DOTOAMOABI, OCHOBHBIE PEXKHUMBI HUX PaOOTHI.
XapakTepucTUKu U napamerpsl potoanonoB. OCHOBHBIE THUIIBI
dotomuonoB.  DOTOTPAH3UCTOPHI:  NPUHIMI  JIEHCTBHS,
XapaKkTepUCTUKH,  mapameTpbl.  OOjmacth  mpUMEHEHHS
Pa3IUYHBIX TUIOB MOJIYIMPOBOAHUKOBBIX (POTOIIEKTPUUECKUX
npubopoB. Mzmyuaromiye noaynpoBOJHUKOBBIE MPUOOPHI U UX
pUMEHEHUE.

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl IPaKTHUYECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTDH

N3 Hux No
Temsbl ®opmbl .
Ne TpyaoeMKoCTh, | MpaKTUYECKOM | pa3aena
MPaKTUYECKHUX MIPAKTUYECKUX
/a - ~ (dac) MOJACOTOBKH, | JHUCIHUII
3aHATHH 3aHATHH
(dac) JINHBI

VY4eOHbBIM IJIaHOM He MPeyCMOTPEHO

Bcero | ‘ ‘

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IPUBEEHBI B TabmuIIe 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYIOEMKOCTb



N3 Hux Ne
ggn HanmenoBanue mabopaTopHbIX paboT Tp yﬂ?i:f;ocm, Hﬁgﬁ:g:;:ﬁg? Eifciegs
(dac) JIMHBI
Cemectp 4

1 | Onpenenenue MUPUHBI 3aPEIIEHHON 30HbI 2 1
OJIyITPOBOTHUKOB

2 | HccnemoBaHue BBIMPSIMUTEIBHBIX AHOI0B 4 2

3 | UccnemoBanue MoONeBBIX TPAH3UCTOPOB C 6 3
yIpaBIsieMbIM (p-N) Iepexo10M

4 | MccnenoBaHue NMOJIEBBIX TPAH3UCTOPOB C 6 3
M30JMPOBAHHBIM 3aTBOPOM

5 | UccnemoBanue OUTIONSAPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX T10 CXeMe ¢ 001ei 0azon

6 | UccnemoBanue OUTIONSPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX 10 CXEME C OOIIUM
SMHUTTEPOM

7 | UccnenoBanue HOTOTPaH3UCTOPOB 4 4

Bcero 34

4.5. KypcoBoe nMpoeKTHpoBaHKE/ BHITOJIHEHUE KyPCOBOH PabOTHI
VY4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaroIuxcst
Bupl camocTosITeNnbHOM paboOThI M €€ TPYA0EMKOCTh IIPUBEICHBI B TaOIHIIE 7.

Tabauna 7 — Bunbsl camocToaTenbHON paboThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 4,
Bun camocrosiTensHo# paboTh
yac yac
1 2 3
N3y4enne TeopeTHueckoro Marepuaia 30 30
quciuiuHel (TO)
KypcoBoe npoekxtupoanue (KI1, KP)
Pacuetrno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 18 18
ycneBaemoctu (TKY)
Jlomamrnee 3aganue ([13)
Kontposbnsie paboTsl 3a04HnkoB (KP3)
IToaroroBka kK MpOMEKYTOUHON 8 8
arrecraiuu (ITA)
Bcero: 58 58

5. IlepeueHb y4eOHO-METOANYECKOTO OOECTIEUEeHUs
JUIsL CAMOCTOSITENIbHON PaboThl 00yUaromuxcs Mo AUCUUIUINHE (MOJTYJIIO)
Y4ebHO-MeToIMUeCKre MaTepUallbl JIsl CAMOCTOATENbHOM paboThl 00yUaromuXcst yKa3aHsl B I1.I1.
7-11.



6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AAHUN
[lepedyeHp nevaTHBIX U IEKTPOHHBIX YUeOHBIX M3IaHHI MPHUBEJICH B Ta0OIuUIE 8.
Tabnuua 8— IlepeueHb NMeYaTHBIX U AIEKTPOHHBIX YUSOHBIX M3TaHUI

KonyecTso 3xk3eMILIIpOB B
Hlucpp/ bubmmorpaduyeckas ccpuika Onbmmorexe
URL anpec (KpoMe 371EeKTPOHHBIX
SK3EMILISIPOB)
621.38 ByJabiueB, AnaTosuii 3
b 90 JleonnoBu4. DIIEKTPOHHBIE
npubopsl: yueOHOe
nocobue / A JI. Bynsiues, B. A.
[Ipoxopenko. - MuHck : Beicm.
mk., 1987. - 315 c.
621.315.5/.61 | IMerpos, K. C. Pagnomarepuaisi, 4
1130 PaAMOKOMIIOHEHTHI U JIEKTPOHUKA!
yuebHoe nocobdue / K. C.
[erpos. - CII6.: ITUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 nmkun, I'. T'. DnexTponnka: 4
1165 yueOnux/I". I'. llumxkun, A. T
[umkun. - M.: IIpoda, 20009. -
703 c.

7. IlepedeHpb NIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEJICKOMMYHHUKAIMOHHOM ceTn « HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB UH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTh «MHTepHeT», HEOOXOIMMBIX JUISS OCBOCHHUS TUCIHILIHHBI
npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedeHb 5JEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB  HMH(DOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue

8. Ilepeuens nHGOPMAITMOHHBIX TEXHOIOTHI
8.1. IlepeueHp mporpaMMHOro O0O€CIEUYEeHHsI, HCIOIb3YEMOr0 IMPH OCYIIECTBICHUH
00pa30BaTENBHOTO MpoIlecca MO TUCIUILIINHE.
[lepeueHs UCHOIB3yEMOr0 MPOrPAMMHOI0 o0ecrieueHus npeacranieH B Tadnuie 10.

Tabnuua 10— ITepeyeHs nporpaMMHOro o0ecreyeHus
Ne n/nn HaumenoBanue

He npenycmorpeno

8.2. HepequL I/IH(I)OpMaI_II/IOHHO'CHpaBO‘lHHX CUCTCM,UCITIOJIb3YEMbIX Ipu
OCYHICCTBJICHUHN 06pa30BaTCJIBHOFO mnmponecca no JUCHUIIINHE

HepequL HCTIOJIb3YCMbIX I/IH(I)OpMaLII/IOHHO-CHpaBO‘-IHBIX CHUCTCM IIPCCTABJICH B Ta6J'II/II_IC
11.



Tabmuna 11— ITepeyenp HHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM
Ne n/mt HaunmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas Oa3a
CoctaB  MarepuagbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW [UIsi  OCYIIECTBIICHHS
00pa30oBaTeNLHOTO MpoIiecca Mo TUCIUILINHE, TPEACTaBIICH B Tabimiel 2.

Tabnuma 12 — CoctaB MaTepuabHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBanue cocTaBHOM 4acTh Howmep ayuropun
n/m MaTepHalIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOAMMOCTH )
1 | JlekunoHnHas ayaquropust 24-02 (yn. I'acremno, 15)
JlaGopaTtopust DNEeKTPOHUKH 22-09 (yn. I'acrenno, 15)

10. OneHouHbIE CpPEACTBA ISl IPOBEIEHHS TPOMEKYTOTHOHN aTTECTAI[IH
10.1. CocTaB OIIGHOYHBIX CPEIACTBIJISI TPOBEACHUS TMPOMEKYTOYHOH aTTeCTaIHH
oOyJaronuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB VIS IPOBEICHHS TPOMEKYTOYHOM aTTeCTaINH

By npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOIpoOCOB K 9K3aMEHY;
DK3aMEHAIlMOHHBIE OMIIETHI,
TecTsl.

10.2. B kayecTBe KpUTEpPHUEB OIEHKA YPOBHSI CHPOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIMI 00ydJaromuMucs MpUMEeHsieTcs S-0ajuibHasi MIKana OLEHKU CPOPMHUPOBAHHOCTU
KOMIIETCHITNH, KOTOpas mpuBeneHa B tabmmie 14. B TedeHne cemectpa MOXKET HCIOIb30BAThCS
100-6anbHas mKaga MOy IbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, PAaBHJIa MCTIOJIb30BaHUS
KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOLIMM JIOKAIbHBIM HOpMAaTUBHBIM akToM ['YAIL.

Tabnuma 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI
OI1eHKa KOMIIETEHITNN
5-OasTbHAas IIKaJIa

XapakreprcTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTMYHO, ITOCJICIOBATEILHO U TPAMOTHO €r0 M3JIaracr;
— ONUPAsCh HA 3HAHHMS OCHOBHOHM W JIOTIOJIHUTEIILHOW JIMTEPATYPHI,
TECHO TIPUBS3BIBACT YCBOCHHBIC  HAy4YHBIC  IIOJIOKEHHS  C
IPAKTHYECKOM eATEIbHOCTHIO HAIIPABIICHUS;

— yMeJio 00OCHOBBIBACT M apTYMEHTUPYET BbIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJBI M 00OOIEHHS;

— CBOOOJIHO BIAJIEET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHSITHIA.

— 00y4Jarouuiicst TBEpI0 YCBOWII IPOTPAMMHBIH MaTepHa, rPaMOTHO
U MO CYIIECTBY H3JaraeT ero, OMHpasich Ha 3HAHHUS OCHOBHOM
JUTEpaTypHI;

— HE JIOMYCKAaeT CYIIeCTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW NEATEIHHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOJBLI M 00OOIIEHHS;

— BIIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHSITHA.

«OTIIMYHO»
<(Ga4YTCHO»

«XOpOoLIO»
GavTCHO»




Or11eHKa KOMIIETEHITII

5-0ayuipHad mIKana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA

«yJIOBJIETBOPUTEIILHO
«3a4TEHO

— 00y4Jarouuiicss yCBOMII TOJIBKO OCHOBHOM IPOTpaMMHBIN MaTepHal,
II0 CYHIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJbKO OCHOBHOH
JIUTEPATY DB,

— JIOIyCKAaeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;

— UCIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHM 3HAHWM

HaIpaBJICHUS;
— ¢J1a00 apryMEHTUPYET Hay4HbIE ITOJI0KEHMUS,;

— 3aTpyIHACTCS B OPMYITUPOBAHNHU BBIBOJIOB M 000OIICHUIA;
— YAaCTUYHO BJIAJICET CUCTEMOM CIIECIMATIM3UPOBAHHBIX MOHSITHH.

«HEY/IOBJIETBOPUTEITHHOY
«HE 3a4TECHO»

Mmarepuana;

— JIOTyCKAaeT  CYIIECTBEHHBbIE OIIUOKA H

— HE MOXET apryMEHTHUPOBATh HAYIHBIC TIOJIOKEHHUS;
— He (GOpMYJIMPYET BBIBOJIOB M 0000IIICHUT.

— oOyyarouuiicss He YCBOWJ 3HAYMTEIBbHOM 4YacTU MPOrpaMMHOIO

HETOYHOCTU  TIPH
paccMOTpEeHUH TTPO0IeM B KOHKPETHOM HalpaBJICHUH;
— UCIIBITBIBAET TPYAHOCTH B MPAKTUUECKOM IMPUMEHEHUU 3HAHUH;

10.3. TunoBbie KOHTPOJIBHBIC 3a/IaHUS FITH HHBIC MATEPHAIIBI.
Bompocs! (3amaun) asis sKk3amMeHa MpeacTaBiIeHbl B Tadimie 15.

Tabnuma 15 — Borpocs! (3amaun) 1s 9K3aMeHa

Ne i/t [Tepedyens BompocoB (3a1a4) Ajst SK3aMeHa Kon
WHIUKATOpa
1 [TosrynpoBOAHUKH € COOCTBEHHOM 3JI€KTPONPOBOAHOCTHIO. OIIK-1.3.1
2 [TomynpoBOAHUKH C IEKTPOHHOM 3IEKTPONPOBOIHOCTHIO OIIK-1.V.1
3 [TomynpoBOAHUKH C ABIPOYHOM JIEKTPOIPOBOAHOCTHIO. OIIK-1.B.1
4 Hpeiidorsiii 1 1uddy3noHHBINA TOK B MOTYTPOBOIHUKAX. OI1K-2.3.1
5 DJIEKTPOHHO-IBIPOYHBIN NEPEX0] B COCTOAHUMU paBHOBecus. | OIIK-2.V.2
6 [Ipsimoe u obpaTHOE BKITIOUEHHE P-N-TIEpexo/a. OIIK-2.B.1
7 TeopeTnueckas u peaiabHasi BOJIbTaMIIEpHAs OIIK-1.3.1
XapaKkTepUCTHKA p-N-niepexoa.
8 Bupl mpoboeB p-N-nepexoaa u uX 0COOCHHOCTH. OIIK-1.V.1
9 EMKocTH p-h-niepexoa. OIIK-1.B.1
10 BreinpsiMuTenbHbIC OB OIIK-2.3.1
11 OIHOIOMYIEPUOAHBIN BBITPSMUTEIb — IPUHITUI €TI0 OIIK-2.V.2
IEUCTBUSL.
12 BnusiHue Temreparypsl Ha BOJIbTaMIIEPHbBIE OIIK-2.B.1
XapaKTePUCTUKH MOJTYNPOBOJHUKOBBIX JUOIOB.
13 I'padmyeckuii MmeToz onpeneneHus napameTpoB padbodero OIIK-1.3.1
pEeKHUMA MOIYTPOBOIHUKOBBIX JIOJIOB.
14 [TonynpoBoAHUKOBBIE CTAOMIIUTPOHBI, CIICIUATbHBIE OIIK-1.V.1
napaMeTpsl MOJYPOBOIHUKOBBIX CTAOUIUTPOHOB.
15 Amnanu3 paGoThl OJYNPOBOAHUKOBOI'O CTAOMIN3aTOPA OIIK-1.B.1
HANPSDKEHUs C TTOMOIIBIO TMHUHM HAarPY3KH.
16 Bapukanel, cXeMbl BKIIFOUEHHUS B DJIEKTPUYECKYIO LIETIb, OIIK-2.3.1
SKBHUBAJICHTHAs! CX€Ma BapHKama 1 ero OCHOBHBIE
napaMeTpahl.
17 TyHHENbHBIE JUOIBI, OCHOBHBIE ITaPAMETPhI TYHHEIbHBIX OIIK-2.¥V.2
JIMOJIOB, aHAJIN3 BOJIbT-aMIIEPHON XapaKTepUCTUKU
TYHHEJIBHOTO JIM0/1a C TIOMOILBIO SHEPreTHYECKUX
Jarpamm.




18

CrpyKTypa 1oieBoro TpaH3uCTOpa ¢ yIpasJIsSOLIUM p-N
MEePEX0JI0M U MPUHIIMII €T0 padOTHI.

OIIK-2.B.1

19

DIIEKTPUYECKUE CXEMbI BKIIFOUEHHUSI TTOJIEBBIX TPAH3UCTOPOB
C YIIPaBJISIFOIIMM P-N IEPEXO0JIOM U UX OCOOSHHOCTH.

OIIK-1.3.1

20

CeMelCTBO CTOKOBO-3aTBOPHBIX XaPAKTEPUCTUK MOJIEBBIX
TPaH3UCTOPOB C YIPABJIAOIIUM P-N MIEPEXOJIOM U UX
OCOOEHHOCTH.

OIIK-1.V¥.1

21

CeMelicTBO BBIXOJIHBIX XapaKTEPUCTHUK ITOJIEBBIX
TPaH3UCTOPOB C YIPABJIAIOIIUM P-N IEPEXOJIOM U UX
OCOOEHHOCTH.

OIIK-1.B.1

22

3aBUCUMOCTh KOH(DUTYPALIUU «KaHAJIA» MOJIEBBIX
TPaH3UCTOPOB C YIPABISAIOIIUM P- N IEPEXOIOM OT
M3MEHEHHUSI HAaIIPSDKEHUST «CTOK-UCTOK» MPH MOCTOSHHOM
HaIPSDKEHUH «3aTBOP-UCTOKY.

OIIK-2.3.1

23

I'paduaeckuit cnocod MOCTPOEHUsT CTOKOBO-3aTBOPHBIX
XapPaKTCPUCTHUK 10 BEIXOAHBIM XaPAKTCPUCTUKAM ITOJICBBIX
TPAH3UCTOPOB C YIPABJSIOUIMM P-N MEPEXOI0M.

OIlK-2.Y.2

24

Crpykrypa M/III nosieBoro Tpansucropa ¢
CKHMHAYOHUPOBAHHBIM) KaHAJIOM W IPHUHOMII €TO pa6OTBI.

OIIK-2.B.1

25

DnekTpuyeckue cxembl BKtoueHuss MJIIT nmonesbrx
TPAH3UCTOPOB C «MHIYIIUPOBAHHBIMY KaHAJIOM U UX
O0COOEHHOCTH.

OIIK-1.3.1

26

CeMeicTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk M/II1
MOJIEBBIX TPAH3UCTOPOB C «MHAYLMPOBAHHBIMY» KaHAJIOM U
UX OCOOEHHOCTH.

OIIK-1.V.1

27

CewmelicTBO BbIXOIHBIX XapakTepuctuk M/III moseBbix
TPAH3UCTOPOB C «MHAYIIUPOBAHHBIM» KaHAJIOM U HX
O0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa M/IIT noneBoro TpaH3ucTopa co «BCTPOCHHBIM)
KAaHaJIOM U MPHUHIIMII €ro padoThI.

OIIK-2.3.1

29

DnekTpuyeckue cxembl BkitoueHuss MJIIT nmonesbix
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM U MX
O0COOEHHOCTH.

OIIK-2.Y.2

30

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIMY KaHAJIOM U HX
O0COOEHHOCTH.

OIIK-2.B.1

31

CemeiicTBO BBIXOAHBIX XapakTepucTuk MJIIT momeBbIx
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

32

JuddepenunanbHble WIN MaJOCUTHANIbHBIE TApaMeTPhI
MOJIEBBIX TPAH3UCTOPOB.

OIIK-1.V¥.1

33

PaboTa mojieBbIX TPaH3UCTOPOB B TMHAMHWYCCKOM PCIKHNMCE.

OIIK-1.B.1

34

Otnuuue onpeneneHus tudpepeHIaIbHbIX TapaMeTpoB B
JMHAMHYECKOM PEKUME OT UX ONPEIEIICHUS B CTATHUYECKOM
pPEKHME.

OIIK-2.3.1

35

YCTpOﬁCTBO U KOHCTPYKTHUBHBIC 0COOEHHOCTHU 6I/IHOJ'I}IpHBIX
TPAH3UCTOPOB.

OIIK-2.¥V.2

36

DNEKTPUUECKUE CXEMbI BKIFOUEHUS OUTIOISAPHBIX
TPaH3UCTOPOB U MX OCOOEHHOCTH.

OIIK-2.B.1

37

PabGora 6I/IHOJ'I$IpHOTO TPAaH3UCTOPA, BKIIFOYCHHOT'O 110 CXEMC
C 061.].[6171 6&301‘/’1, B PCIKUMAX «OTCCUKU» U «KHACBIILICHUI.

OIIK-1.3.1




38

Pabora OUMONISPHOTO TPaH3UCTOPA, BKIFOYSHHOTO TI0 CXEME
c o0mieii 0a30ii, B «<AKTUBHOM» PEKUME.

OIIK-1.¥.1

39

CeMelicTBO CTATUYECKUX BXOJHBIX XapaKTEPUCTUK
OUITOJIIPHOTO TPAH3UCTOPA, BKIIFOUCHHOT'O 110 CXEME C
o61eli 0a30i, 1 ©X 0COOEHHOCTH.

OIIK-1.B.1

40

CeMelCcTBO CTATUYECKUX BBIXOJHBIX XapaKTEPUCTUK
OUITOJIAPHOTO TPAH3UCTOPA, BKIIFOUCHHOT'O 110 CXEME C
o61elt 0a30i, U ©X 0COOEHHOCTH.

OIIK-2.3.1

41

Pabota OUTONSPHOTO TPaH3UCTOPA, BKIFOUCHHOTO 110 CXEME
C OOIIUM 3MUTTEPOM, B PSKUMAX «OTCEUKU» U
«HACBIIICHHS.

OIIK-2.V.2

42

PaboTa GunonsipHOTo TpaH3UCTOPA, BKIFOYSHHOTO 110 CXEME
C 06HII/IM OMHUTTCPOM, B KAKTUBHOM» PCIKHUME.

OIIK-2.B.1

43

CeMelicTBO CTATUYECKUX BXO/HBIX XapaKTEPUCTUK
OWITOJIIPHOTO TPAH3UCTOPA, BKIIFOUSHHOTO 110 CXEME C
00IIIM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMelicTBO CTATUYECKUX BBIXOJHBIX XapaKTEPUCTUK
OWITOJIIPHOTO TPAH3UCTOPA, BKIIFOUSHHOTO 110 CXEMeE C
00IIIMM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.¥.1

45

CxeMa BKITIOYEHUS OUIOJIIPHOTO TPAH3UCTOpa C OOIIHUM
KOJIJIEKTOPOM B «aKTUBHOM» PEKUME U €€ OCOOCHHOCTH.

OIIK-1.B.1

46

Cucrema H mapameTpoB OHIOJISIPHBIX TPAH3UCTOPOB.

OIIK-2.3.1

47

POTOTPaH3UCTOP, YCTPOUCTBO U MPUHIUI JECHCTBUS.

OIIK-2.V.2

Bomnpocsr (3amaun) ans 3avera / mudd. 3auera npeacrapieHsl B Tadmuie 16.

Tabnuia 16 — Boripocs! (3amaun) st 3aueta / qudd. 3auera

Ne i/t

[Tepedyens BompocoB (3amay) mis 3auera / qudd. 3adera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeyeHp TeM IS KypCOBOTO NPOCKTHPOBAHUS/BBITOIHEHHUS KypCOBOH pabOThI
MpeACTaBJICHBI B Ta0mwmIe 17.
Tabmuma 17 — [lepedenn TeM i KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHEHUS KypCOBOM pabOThI

[IpumepHbIil nepedeHb TeM AJisi KypcOBOro MPOEKTUPOBAHUS/BBITIOTHEHUS

Ne i/t N
KypCOBO# pabOThI
Y4eOHBIM IJIAHOM HE TIPETyCMOTPEHO
Bonpockl s TpoBeleHUS TMPOMEKYTOYHOH aTTeCcTallid B BUJAC TECTUPOBAHHUS

MpeAcTaBiIeHbI B Tabnwuie 18.

Tabnuma 18 — [IpumepHblii TepedeHb BONPOCOB I TECTOB

y Koz
Ne n/nn IIpumepHBIil IepedeHb BOIIPOCOB ISl TECTOB
MHAMKaTOpa

1 ConpoTtuBiieHNE NOIYTPOBOAHUKA ITPH MOBBIIIEHUH TEMIIEPATyPhI OIIK-1.3.1

YBenunuuBaeTcs

YMmenb1iaercs

[IpakTyecku He U3MEHsIETCA
2 VY Kakux BEIIECTB HA DHEPIreTUYECKOW IUarpaMme BaJeHTHas 30Ha OIIK-1.¥.1

MIPUMBIKAET K 30HE MPOBOJUMOCTH?




IIpoBoaHuKH
Jusnextpuku
[TonynpoBogHUKH

Yposenb PepmMu — 310

JHepreTu4ecKnii ypoBeHb B 3anpelieHHOH 30He /1
NOJIYIIPOBOJHUKOB BEPOSTHOCTH IOSIBJICHHS 3JIEKTPOHA HA
KOTOpOM paBHa 1/2.

DHEpPreTU4YEeCKU YPOBEHb B 3alIPEIICHHON 30HE IS
IIPOBOJHUKOB BEPOSATHOCTD IOSBIEHUS JJIEKTPOHA HA KOTOPOM
paBHa 1/2.

DHepreTU4ecKuil ypoBeHb B BAJICHTHON 30HE IS
MTOJIYITIPOBOJJHUKOB BEPOSTHOCTD IOSIBJICHUS YIEKTPOHA Ha
KOTOpOM paBHa 1/2.

DHEpPreTUYeCKU YPOBEHb B Pa3pEIICHHON 30HE s
IIPOBOJTHUKOB BEPOATHOCTD IOSBICHUS JIEKTPOHA HA KOTOPOM
paBHa 1/2.

OIIK-1.B.1

HoBele sHeprermyeckue ypoBHH B KpHCTaJIaX IOIYyHIPOBOJHUKOB
MOTYT 00pa30BbIBaThCS

Bbz6epume OOUH UNIU HECKONbKO OMEEMmO8.

Bo3gelicTBueM 371€KTpUYECKOTO TTOJISI

IIpu nedexrax KPUCTANINYECKOH pelIeTKH

BBenenueM JpPyrux 23J1eMEHTOB B KPHCTAJIMYECKYIO
pelieTky

Bo3geiictBueM nznydeHus

TennoBeIMH IONSIMU

OIIK-2.3.1

Bri6epute npaBuibHOE YTBEPKIACHHUE

Ha mo0om sHepreTH4eckoM YpOBHE OJHOBPEMEHHO MOXKET
HaXOJUTHCS HECKOJIbKO AIIEKTPOHOB. 3arnonHeHue
pa3pelleHHbIX SHEPreTHYeCKUX 30HbI HEpaBHOMEpHOE, Oolee
HACBILIEHbI BEPXHUE 30HbBI

Ha mrobom sHepreTM4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HAXOJUTHCSI HECKOJIBKO 3JIEKTPOHOB. DJIEKTPOHBI PABHOMEPHO
3aMONIHAIOT Pa3pelIeHHbIE SHEPreTHYecKHe 30HbI, HauyMHas C
HIDKHHX.

Ha n11000M 3HepreTH4ecKoM ypOBHE OJIHOBPEMEHHO MOKET
HAXOIMTHCA He Oojiee JABYX 3JIEKTPOHOB. JJIEKTPOHBI
PABHOMEPHO 3aNOJHSIOT pa3pelieHHble JHepreTuYecKue
30HbI, HAYMHAasI C HUKHHUX.

Ha mrobom sHepreTH4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HaXOJIUTHCSI HECKOJIBKO 3JIEKTPOHOB 3allOJIHEHHUE pa3pelIeHHbIX
JHEPreTUUECKUX 30HBI HEPAaBHOMEpPHOE, 0ojee HaCHIIIECHBI
HUKHUE 30HBI

Ha mrobom sHepreTH4eckoM YpPOBHE OJHOBPEMEHHO MOXKET
HaXOAUTHCS TOJIKO OJMUH JJIEKTPOH DJEKTPOHBI PABHOMEPHO
3amoJHAIOT Pa3pelleHHbIe YHEPreTUYECKUE 30HbI, HauMHas C
HUKHHUX.

OIIK-2.Y.2




6 KakoBa mnpuumHa JierMpoBaHUs HMCXOAHBIX  mnosynpoBogHukos | OIIK-2.B.1
npumecsmu?
e Jlns yBeJMYeHHMs 4YHMCJIa HOCUTeJeil 3aps/i0oB OAHOIO HJIH
APYroro Tuma
e JIns yBenuueHus: CONPOTUBIICHUS
e Jlns yBenMUYeHHS MPOOMBHOTO HAMPSKEHUS
e ][ yBEeIMYEHHUS MEXAaHUUYECKON IIPOYHOCTH
7 B kauecTBe npumecei UCIOIB3YIOT OIIK-1.3.1
Buibepume ooun unu neckonvko omeemos:
e IIaTuBajeHTHBbIE 3JIEMEHTBI
e JIByXBaJECHTHbIE 3JIEMEHTHI
e UerhIpexBaJeHTHBIE AIIEMEHTHI
e TpexBajieHTHBIE 3J1eMEHThbI
8 BriGepuTe oiH WM HECKOIBKO OTBETOB: OIIK-1.V.1
¢ B nonynpoBogHuKe M-THIa MPUMECHas 30Ha pa3MellleHa psJioM
C 30HOM MPOBOAMMOCTH
e B nonynpoBogHHMKe M-TUIIa MpPUMECHass 30Ha MOXKET
MIEePEKPHIBATHCS C BaJICHTHOW 30HOU
e B nonynpoBoaHMKe N-TUMA IPUMECHAs 30Ha pa3MelLleHa pPIoM
C BaJICHTHOM 30HOMN
e B nomynpoBoIHMKE II-THUNA MpPUMECHas 30HA MOXKET
NEePEKPBIBATHCS ¢ 30HOM MPOBOIUMOCTH
9 BriGepuTe npaBmIIbHOE YTBEPKICHHE OIIK-1.B.1
Buvioepume ooun unu neckonvko omeemos:
e B nonynpoBopHUKE M-THNA NPU YBEIUUYEHUH TEMIIEPATYpPbI
o0pa3zyercs AbIpKa B 30HE IPOBOJUMOCTH
e B nonynpoBoaHuke N-THIA NPH YBeJIUYEHUH TeMIIePATYPbl
oOpasyercs IbIPKA B IPUMECHOM 30He
e B nonynpoBopHUKE M-THNA NPU YBEIUUYEHUH TEMIIEPATYpPbI
o0pazyercs blpKa B BaJICHTHON 30HE
e B nonynpoBoaHuke N-THIA NPH YBeJIUYEHUH TeMIIePATyPbl
3HAYUTEJbHAS 4YaCTh JJEeKTPOHOB NPHUMECHOH 30HBbI
NepexouT B 30HY IPOBOANMOCTH.
e B nonynpoBopHUKE M-THNA NPU YBEITUUYEHUH TEMIIEPATYPbI
3HAUUTEJNIbHAS YacTb 3JIEKTPOHOB MPUMECHOM 30HBI NEPEXOAUT
B BaJICHTHYIO 30HY
10 Heo6patumbiM THIOM npo0osi MoIynpoBOAHUKOBOrO Auona siusercss | OIIK-2.3.1

e DyexkTpuueckuil mpoooit
e TenuoBoii mpo6oii
e TyHHeNbHbIN MPOOOH
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Kaxoii nonynpoBOJHUKOBBIM MPUOOP UCIIONB3YETCS [T
peoOpa3oBaHus IEPEMEHHOTO TOKA B TTOCTOSTHHBIN?

Tpan3ucrop
Jnon
Doronuon
Tupucrop

OIlIK-2.V.2

12

Kax Ha3pIBaroTCs1 BEIBOJIBI OUIIOJISIPHOTO TpaH3ucTopa?

ba3a, ko/u1eKTOp, SIMUTTEP
Certka, KaTo/I, aHO/

3aTBOp, UCTOK, CTOK

3aTBOp, KOJUIEKTOP, SIMUTTEP
baza, xarom, anon

OIIK-2.B.1
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UTto Takoe MHKEKIUS U SKCTPaKIUs?

HNuokexnusi — BBOJA B 00J1aCTh OCHOBHBIX HOCUTeJIel 3apsijia
Mo JeicTBHEM MPSIMOT0 HANPSIFKEHUSI, a IKCTPAKIHA —
H3BJIeUueHHe HEOCHOBHBIX HOCHTEJIeH 151 JaHHOI 001acTH
1o JeiicTBMEeM 00PATHOI0 HANPSIKEHU s

Nuxeknust — BBOJ B 0071aCTh HEOCHOBHBIX HOCUTENEH 3apsiaa
IO/ ISHCTBUEM OOPAaTHOTO HAMPSIKEHUSI, & SKCTPAKIIAS —
H3BJICUEHHE OCHOBHBIX HOCHUTEJEH U1 TaHHOW 00JIaCTH MO
JEHCTBUEM MPSMOTO HAMPSKCHUS

Wuxeknus — BBOI B 007aCTh OCHOBHBIX HOCUTENCH 3apsiaa Mo
JEHCTBUEM OOPAaTHOTO HANPSHKCHUS, a SKCTPAKIIHS —
H3BJIEUEHHE HEOCHOBHBIX HOCUTEJICH )1 JAHHOM 00IacTH mof,
JEHCTBUEM MPSMOTO HAMPSIKCHUS

Nuxeknus — BBOJ B 0071aCTh HEOCHOBHBIX HOCUTEIICH 3apsiaa
MOJT ICCTBUEM MPSIMOTO HAIIPSDKEHUSI, & SKCTPAKIIAS —
M3BJIEUEHHE OCHOBHBIX HOCUTEJIEH JUIs1 JaHHOH 00JIacTH IO
JEHCTBUEM OOPATHOTO HANIPSHKCHHS

OIIK-1.3.1
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Kakoe TpeboBanue npenbsaBisieTcs K IupUHe 0a3bl OUMOISIPHOTO
TpaH3ucropa?

Omna nomxHa ObITh OombIne MU Y3UOHHON IIHMHBI YTIEKTPOHA,
HO MEHBIIIC JUTUHBI BOJHBI 3JICKTPOHA

Omna nomxHa ObITh OombIne MU y3UNOHHON ATUHBI U ATUHBI
BOJIHBI DJICKTPOHA

Omna 10/:kHa ObITH MeHbIIe TG PY3HOHHON NJTUHBI U
JAJMHBI BOJHBI )JIeKTPOHA

Omna nomxHa ObITh paBHA MEHBIIEMY U3 3HAUYECHUI

¢ dy3MOHHOM IITMHBI ¥ ITHHBI BOJTHBI DJIEKTPOHA

Bce oTBeTHI HEBEpHBI

OIIK-1.¥.1
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Kaky1o pyHKINOHAIBbHYIO CBS3b BBIPAXKAIOT CTATUYECKUMHU
XapaKTepUCTUKAMHU OUITOJIIPHBIX TPAH3UCTOPOB?

CB#I3b MKy TOKAMM M HANPSIZKEHUSAMU BO BXOIHOM U
BBIXO/IHOM 1ensAX NPH OTCTYTCBHH HATPY3KH

OIIK-1.B.1




e (CBs3b MEXK/Y CONPOTHUBIIEHUEM BO BXOJIHOM LIETIN U TOKOM B
BBIXOJIHOM LIENU IIPU HAIMYUU HArpy3KU

e (CBs3b MEXK/Y HAPSDKEHUEM BO BXOJIHOM LI€NU U
COIIPOTUBIICHUEM B BBIXOJHOM LIENHU [TPU HAIMYUU HATPY3KU

e (CBs3b MEX/Y CONPOTHUBIICHUSMHU BO BXOJAHOMN U BBIXOJHOMN
LEIAX IPU HAIMYUU Harpy3Ku

16 Kakyro cxeMy BKIIIOUEHUSI OUIIOJIIPHOTO TPAH3UCTOPA TAKKE OIIK-2.3.1
Ha3bIBAIOT «AMUTTEPHBIM [TOBTOPUTETIEM»?
e bunonspHblil TpazucTop, BKIOUEHHBIH 10 cXeMe ¢ o01Iei
6azoit
e bunonsapHbIil TpazucTop, BKIOUEHHBIH 110 cXeMe ¢ 001IuM
SMUTTEPOM
e bunonsapHbIil TpazucTop, BKIOUEHHBIH 110 cXeMe ¢ 00LIuM
KOJUIEKTOPOM
17 Kaxkast cxema BKIIFOUEHHS OMTIOISIPHOTO TPAH3UCTOPA OJHOBPEMEHHO OIIK-2.V.2
JlaeT yCUJIEHUE KakK 10 TOKY TaK U [0 HaNpsHKEHHUIO?
e bunonspHblil Tpa3ucTop, BKIOYEHHBIN IO CXeMe ¢ o01Iei
6a3oit
e  bunojsipHblii TPa3UCTOP, BKIIYEHHBIH 10 CXeMe ¢ 001HuM
IMUTTEPOM
e bumonspHeIi TPa3uCTOP, BKIOYCHHBIH 11O CXEME C 0OIIHIM
KOJUIEKTOPOM
18 Kaxkast cxema BKITIOUEHHS OMITOISIPHOTO TPAH3UCTOPA UMEET OIIK-2.B.1
HauOobllIee BXOJIHOE COPOTUBIICHNE TP HAUMEHbILIEM BBIXOAHOM
CONPOTUBIEHUU?
e  bBuUMOMspHBINA TPA3UCTOP, BKIFOUCHHBIN IO CXeMe C 00IIei
6azoit
e bunonspHblil Tpa3ucTop, BKIOUEHHBIH 10 cXeMe ¢ 00IIIM
SMUTTEPOM
e bumnoasipublii Tpa3ucTOpP, BKJIAYEHHBIN 10 cXeMe ¢ 001IHuM
KOJIJIEKTOPOM
19 OIIK-1.3.1

Kak ompenensiercs nuddepeHnmransHoe CONpOTUBICHNE
KOJUJIEKTOPHOT'O TIepexo/ia OUIONISIPHOTO TpaH3ucTopa?

e Kak cooTHOIICHHE NPHUPALLCHUS] HATIPSAKEHUs Ha
KOJJICKTOPHOM Ilepexo/ie K NPUPALIECHUI0 TOKA
KOJIJICKTOPA NP NOCTOSHHOM TOKe 0a3bl HJIM SJMHUTTEpPA

e Kak cooTHOLIEHNE TPUPALIEHUS HANIPSIKEHUSI HA
KOJJIEKTOPHOM TIEPEXO0/€ K MPUPAILEHUIO TOKa KOJUIEKTOPa
IIPY ITIOCTOSIHHOM HAIIPSKEHUH KOJUIEKTOP-IMUTTEP

e Kak cooTHOLIEHNE NPUPALIIEHUS HANIPSKEHUSI HA
KOJUIEKTOPHOM IIEPEX0JIE K NIPUPAIIECHUIO TOKA KOJIJIEKTOpa
P MIOCTOSIHHOM HAIpsKEHUHM SMUTTEPHOTO MEPEXoaa

e Bce oTBeThl HEBEPHBI
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Kak onpenensiercs nuddepeHmanibHoe CONPOTUBICHHE SMUTTEPHOTO
nepexoza OUIOJISIPHOTO TpaH3UuCcTOpa?

Kak cooTHomeHre npupalieHust HaupsKeHUs: Ha SMUTTEPHOM
Hepexo/ie K MPUPAIEeHUIO TOKa 0a3bl IPU OCTOSTHHOM
HaNPsHKEHUH Ha KOJUIEKTOPHOM I1EPEX0e

Kak cooTHOmIeHue npupaieHnsi HANPSKEHUs Ha
3MHMTTEPHOM Iepexo/ie K NPUPALIEHNI0 TOKA SMUTTEPA NPH
NOCTOSTHHOM HANPSIZKeHNH KOJIJIEKTOP-3MHUTTEp

Kak cooTHomeHnne npupaiieHus Hanps>KeHUs Ha
KOJUIEKTOPHOM Tepexo/ie K MpUpaIlleHUI0 ToKa 0a3bl pU
MTOCTOSTHHOM HaNpsKEHUHM Ha SMUTTEPHOM IIEPEXojie

Bce orBeThI HEBEpHBI

OIIK-1.¥.1

21

Kaxoii Tpan3ucTop Ha3pIBaETCS MOJIEBHIM?

JTO TPAH3MCTOP, YCWJIMTEJbHbIE CBOHCTBAa KOTOPOIO
00yc/10BJIeHbI TOTOKOM OCHOBHBIX HOCHTeJIeill 3apsijia
O/IHOTO 3HAKA, MPOTEKAIOIIUM 4Yepe3 NPOBOASAIINNA KaHAJI, U
yHpaBJsieMbIM JIEKTPHYECKHM 10JIeM

OTO TpaH3UCTOpP, B KOTOpPOM  (PU3HYECKHE IPOLIECCHI
00yCIJIOBJIEHBI TIEPEHOCOM HOCHUTENIEH 3apsia 000OUX 3HAKOB —
nHxekueil u nud@dysueil HEOCHOBHBIX HOCUTENEH, Iperdom
OCHOBHBIX U HEOCHOBHBIX HOCHUTEJEH 3apsiia

DTO  TPaH3UCTOpP, YCUIIUTEJIbHBIE  CBOWCTBA  KOTOPOTO
00yCJIOBJIEHBI MTOTOKOM OCHOBHBIX HOCHTENEH 3apsiia pa3HbIX
3HAKOB, MPOTEKAIOIIUM Yepe3 NpPOBOIAIIMK KaHal, U
YHOPaBISIEMBIM JIEKTPUIECKUM TOKOM

DTO TPaH3UCTOP, B KOTOPOM MaJICHbKUI TOK 3aTBOPA MO3BOJISIET
YIPaBIATh OOJIBIIUM TOKOM CTOK-HCTOK

OIIK-1.B.1

22

Kakne BBICIAOT OCHOBHEBIC ITapaMETPhI ITOJIEBBIX TpaHSI/ICTOpOB?

Kpytuzna xapakrepucTuku S, BXOAHOE U  BBIXOAHOE
conporusieHus RBx. u Ri, koadpduunent ycunenus u, eMKOCTb
MEXy 3aTBOPOM U UCTOKOM C3un

Bxoanoe u BeixogHoe conpotuBieHus RBx. u Ri, koapdunment
YCUJIEHHUS U, BXOJHOM TOK IBX., eMKOCTb MEXIy 3aTBOPOM H
ctokom C3c

Bxoanoe u BeixogHOe conpoTuBieHus: RBx. u Ri, BxogHO# TOK
IBX., eMKOCTb MEX]ly 3aTBOPOM U UCTOKOM C31

Kpyruzna xapakrtepucTMku S, BXOJIHOe H BbIXOJHOE
conporusjenns Rex. u Ri, kodppunuent ycniienus u

Bce oTBeTHI HEBEPHBI

OIIK-2.3.1

23

MI[H—TpaHSI/ICTOpOM CO BCTPOCHHBIM KaHAJIOM HAa3bIBACTCS

ITosieBoii TPAaH3MCTOP, KOTOPBI MOKeT padoTaTh B peKHMeE
oOoraieHus 1 00eTHEeHMSI;

[ToneBoit TpaH3UCTOP, KOTOPBIIl MOJKET pabOTaTh B peKUME
o0oraIeHus;

OIIK-2.YV.2




[ToneBoit TpaH3UCTOP, KOTOPBII MOXKET PabOTaTh TOJIBKO MPH
00paTHOM HaNpPsHKEHHS Ha 3aTBOPE;

[ToneBoit TpaH3UCTOP, KOTOPBII MOXKET PabOTaTh TOJIBKO MPH
IIPSIMOM HaIPsDKEHUS Ha 3aTBOPE;

24

IToporossim HanpsikenueM B M/III-Tpan3ucTope ¢ HHAyIUPOBAHHBIM
KaHaJIOM Ha3bIBACTCA

HanpsoxeHne cToK-HCTOK, IPU KOTOPOM 00pa3yeTcs KaHa
IPOBOJIUMOCTH;

Hanpsi:xkeHue 3aTBOP-UCTOK, IPU KOTOPOM o0pa3yercs
KaHaJ IPOBOIMMOCTH;

HanpsikeHue CTOK-UCTOK, TPH KOTOPOM MPOUCXOAUT
MIEpPEKPHITHE KaHAaJIa;

HanpsiokeHnue 3aTBOp-UCTOK, IPU KOTOPOM ITPOUCXOTUT
MIEpPEKPHITHE KaHAJIa.

OIIK-2.B.1

25

HaprDKeHI/IeM OTCCYKHU ITOJICBOTO TPAaH3HUCTOPA HA3bIBACTCA

HanpspokeHue cTOK-UCTOK, TPU KOTOPOM IIPOUCXOAUT
MEepPEeKPHITHE KaHaa;

Hanpsi:xeHue 3aTBOpP-UCTOK, PU KOTOPOM IPOMCXOIAUT
nepeKkpbITHE KAHAJA NIPH HYJIEBOM TOKe TPAH3UCTOPA;
HanpsixkeHue CTOK-UCTOK, TPH KOTOPOM MPOUCXOIUT
MIEPEKPBITHE KaHAJIA IIPU HYJIEBOM TOKE TPAH3UCTOPA;
HanpspkeHune 3aTBOpP-UCTOK, IIPU KOTOPOM ITPOUCXOIUT
IIEPEKPBITUE KaHAJIa IIPU HEHYJIEBOM TOKE TPaH3UCTOPOB.

OIIK-1.3.1
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CTOKOM TIOJIEBOTO TPAH3MCTOPA HA3BIBAIOT

OnuH 13 BBIBOJOB TPAaH3UCTOPA, YEPE3 KOTOPHIM OCHOBHBIE
HOCHUTEJIH 3apsija BXOJIAT B KaHAT,

OnuH U3 BBIBOIOB, Yepe3 KOTOPbIi OCHOBHbIE HOCUTEJIHN
3apsa BHIXOIST U3 KaHAJIa;

BrIBOZ OT ynpaBIIsOIIEero 3IeKTPOa;

BriBog OT 00:1acTH, B KOTOPO# CO3/MaeTcs KaHa.

OIIK-1.V¥.1
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HcToxom moneBoro TPaH3UCTOpPA HA3BIBACTCA

OnuH U3 BBIBOIOB, Yepe3 KOTOPbIii OCHOBHbIE HOCUTEJIN
3apsiia NoCTYNAaKT B KaHAJ;

OnuH U3 BBIBOJOB, Y€PE3 KOTOPHI OCHOBHBIE HOCUTENH 3apsiia
BBIXOST U3 KaHAJIa;

BriBOZ OT ynpaBisoIIEero 31eKTpoa;

BriBon oT 00mact, B KOTOPOU cO3/1aeTcsl KaHal.

OIIK-1.B.1

28

3aTBOpOM IOJICBOI'O TPAH3UCTOPA HA3BIBACTCA

OnuH u3 BBIBOJIOB, UEPE3 KOTOPBI OCHOBHBIE HOCUTEIIN 3apsaia
BXOJIT B KaHAaJ;

BbiBOa OT ynpaBJisiioniero 3J1eKTpoaa;

OnuH u3 BBIBOJIOB, UEPE3 KOTOPBI OCHOBHBIE HOCUTEIIN 3apsaia
BBIXOAT U3 KaHaJa;

OIIK-2.3.1




BeiBot OT 0011acTH, B KOTOPO# CO31aeTCsl KaHaI.

29

M/II-Tpa"3ucTopoM ¢ UHAYLHPOBAHHBIM KaHAJIOM Ha3bIBACTCS

MOJICBOM TPAH3UCTOP, KOTOPBIl MOXKET padoTaTh B peKHME
oOoraieHus: 1 00eIHEHHS,

10J1eBOIl TPAH3UCTOP, KOTOPBIH MOXKeT padoTaTh B pekuMe
odorameHust;

II0JIEBOW TPAH3UCTOP, KOTOPHIN MOXKET pabOTaTh TOJIBKO MpU
0o0paTHOM HaIlpsKEHUS Ha 3aTBOPE;

MOJIEBOM TPAH3UCTOP, KOTOPBIM MOXKET pabOTaTh TOJILKO MPH
MPSIMOM HaNpPsDKEHUS Ha 3aTBOPE;

OIlIK-2.V.2

30

VYrpaBieHrne TOKOM CTOKa B TIOJIEBOM TPAH3HCTOPE C
YIPABJISIONIM p—N MEPEX0JI0M OCHOBAHO Ha

H3MCHCHUHU HIUPHUHBI U CCYCHUA KaHaJa IPH USMCHCHUM
OﬁpaTHOI‘O HAIPSGKCHUSA «3aTBOP — HCTOK)>

HU3MCHCHUHN HIUPHUHBI U CCUCHUA KaHaJla IIPpH U3MCHCHUN
IPAMOI0O HAIIPSAKCHHUA «3aTBOP — HCTOK);

HU3MCHCHUH COMMPOTUBIICHHUA KaHala BCIICACTBUEC N3MCHCHU A
KOHICHTpAaIUH NHXXCKTUPOBAHHBIX Hocheneﬁ;

HU3MCHCHUH IIHUPUHBI U CCUCHUA KaHaJa IIPpHU U3MCHCHHUU
HAIpsXKCHUA KCTOK — HCTOK);

OIIK-2.B.1

ConpotuBrieHrE TOIYIPOBOJAHUKA MIPH MOBBIIIEHUN TEMIIEPATypPhl

VBeanunBaeTcs
YMeHbIIaeTcs
[IpakTruecku HEe UBMEHSETCS

OIIK-1.3.1

V xakux BeIecTB Ha BHGPFCTH‘ICCKOI;'I AuarpaMmeE BaJICHTHaAsA 30Ha
IIPUMBIKACT K 30HC HpOBOI[I/IMOCTI/I?

IIpoBonHuKM
JvsnexkTpuku
[TomynpoBogHuKH

OIIK-1.¥.1

Yposenb Pepmu — 310

JHepreTu4ecKnii ypoBeHb B 3aNPeliecHHOM 30He I
MOJYNIPOBOIHUKOB BEPOSITHOCTH MOSIBJIEHHS JIEKTPOHA HA
KOTOpPOM paBHa 1/2.

DHepreTu4ecKuil ypoBeHb B 3alpEIICHHON 30HE s
IIPOBOJTHUKOB BEPOSATHOCTD NOSBIIEHUS 3JIEKTPOHA HA KOTOPOM
paBHa 1/2.

OHepreTU4ecKuil ypoBeHb B BAJICHTHON 30HE JUIS
HOJTYTIPOBOAHHUKOB BEPOSTHOCTD IMOSIBJIIEHUS AIIEKTPOHA Ha
KOTOpOM paBHa 1/2.

OHepreTU4ecKuil ypoBEeHb B pa3pellieHHOW 30HE IS
IIPOBOJIHUKOB BEPOSITHOCTD IMOSIBIIEHUS 3JIEKTPOHA HA KOTOPOM
paBHa 1/2.

OIIK-1.B.1




HoBple »HepreTnueckue ypoBHH B KpHCTaIaX MOIYIPOBOJHHKOB
MOTYT 00Pa30BBIBATHCS

Bbz6epume OOUH UNIU HECKOJIbKO OMBEMO8.

e Bo031eiCTBUEM dIEKTPUYECKOTO OIS

e Ilpu nedexTax KPpUCTANINYECKON pelleTKH

e BeegenneM Jpyrux 3JIEeMEHTOB B KPHCTAJIMYECKYIO
peleTKy

e Bo31eiCcTBUEM U3ITy4YEHUs

e TennoBbIMU MOJISIMU

OIIK-2.3.1

Bri6epute npaBuibHOE yTBEPKACHNUE OIlIK-2.Y.2

e Ha n1060M 3HEpreTMYecKoM YpOBHE OJHOBPEMEHHO MOXKET
HaXOJUThCS HECKOJIbKO AIIEKTPOHOB. 3aronHeHue
pa3pelIeHHbIX dHEPreTHYeCKUX 30HbI HEpaBHOMEpHOE, Oolee
HaCBIILIEHbl BEPXHUE 30HBI

e Ha nr0o60mM 3HEpreTMyecKoM YpOBHE OJHOBPEMEHHO MOXKET
HAXOJIUTHCS HECKOJIBKO DJIEKTPOHOB. DIEKTPOHBI PABHOMEPHO
3aMONIHAIOT Pa3pelIeHHbIE dHEPreTHYecKHe 30HbI, HauyhHas C
HUKHUX.

e Ha n11000M 3HEepreTnyecKoM YpOBHE OJJHOBPEMEHHO MOKET
HAXOIMTBHCA He O0ojiee ABYX JJIEKTPOHOB. JJIEKTPOHbI
PABHOMEPHO 3alOJHAIT pa3pelieHHbIe JHepreTHYecKue
30Hbl, HAYNHAS C HHJKHHUX.

e Ha m0060M 5SHEpreTM4eckoM YpPOBHE OIHOBPEMEHHO MOXKET
HaXOJMUTHCSl HECKOJIBKO AJICKTPOHOB 3allOJIHEHUE pa3pelIeHHbIX
SHEPreTUYECKUX 30HBI HEpPaBHOMEpPHOE, 0ojee HACHIIEHbI
HU)KHHE 30HBI

e Ha m0060M SHEpreTM4eckoM YpPOBHE OIHOBPEMEHHO MOXKET
HaXOAUTBCS TOJIKO OJIUMH 3JIEKTPOH ODJIEKTPOHBI PAaBHOMEPHO
3aMOJHAOT Pa3pellieHHbIe SHEPreTUYeCKHUe 30Hbl, HAYMHas C
HIDKHUX.

KakoBa mnpuumHa JierupoBaHusi HMCXOAHbIX — noaynpoBoaHukoB | OITK-2.B.1
MpUMecIMu?

e Jlns yBeJHYEHHS] YHMCJIa HOCUTeJIell 3apsi/ioB OJHOI0 HJIHU
APYroro TMma

e Jlns yBeIMUYEHUS CONPOTUBIICHUS

e Jlns yBenMUYEHHs MPOOUBHOIO HANPSKEHUS

e Jlns yBeIMUYCHHUS MEXaHHUUYECKOH IMPOYHOCTH

B kauectBe npuMecen UCIONIb3YIOT OIIK-1.3.1

Bbl6epume OOUH UL HECKOAbKO OMEEMO8:
e IIaTuBa/IeHTHBIE YJIEMEHThI
° I[BYXBEIHCHTHLIG OJICMCHTLI
L4 quLIpeXBaJ'IeHTHLIe OJICMCHTLI
L4 TpeXBaJIeHTHbIe 3JIEMCHTbI




8 Br1OepuTe OMH UITH HECKOJIBKO OTBETOB: OIIK-1.V.1
e B nonynpoBOAHMKE M-THIIA IPUMECHAS 30HA pa3MelleHa PsiioM
C 30HOU IMPOBOAUMOCTH
e B 1nonynpoBOAHMKE II-TWUMA TPUMECHAss 30HA MOXET
MEePEKPHIBATHCS C BAJICHTHOW 30HOM
e B nonynpoBOAHHKE M-THITA IPUMECHAs 30HA pa3MellieHa PsiioM
C BAJICHTHOM 30HOM
e B 1nonynpoBOAHHMKE TI-TWMIA TMPUMECHAs 30HA MOXKET
MEePEKPHIBATHCS C 30HOM MPOBOJIUMOCTHU
9 BriGepute npaBmiibHOE YTBEPKICHHE OIIK-1.B.1
Bvloepume o0un unu Heckoibko 0meemoas:
e B nomynpoBOAHHMKE T-THMA TMPU YBEIWYEHUU TEMIIEPATypPhI
oOpa3zyeTcs AbIpKa B 30HE MPOBOJAUMOCTH
e B nosynpoBoaHHuKe N-TUNA NPH YBeJIUYEHHU TeMIEPATypPbl
o0pa3yercsi IbIPKAa B IPUMECHOI 30He
e B momynpoBOAHHWKE T-THMA TMPH YBEIWYEHUU TEMIIEPaTyphl
oOpa3zyeTcs IbIpKa B BAJICHTHON 30HE
e B nosynpoBoaHuKe N-TUNA NPH YBeJTUYEHHU TeMIepaTypbl
3HAYUTEJIBbHASI YAaCTh JJIEKTPOHOB TMPUMECHOH 30HBI
MepexoauT B 30HY MPOBOAMMOCTH.
e B momynpoBOAHHWKE T-THMAa TMPH YBEIWYEHUU TEMIIEPATyphl
3HAYUTENbHAS YacCTh JEKTPOHOB MPUMECHOU 30HBI MEPEXOAUT
B BAJICHTHYIO 30HY
10 HeobOpaTtumMbiM TuoM mpo6ost moxynpoBogHuKoBoro auoaa seisercs | OINK-2.3.1
®  DJIEKTPUYECKUN MPOOOH
e TenJioBoii npoooii
e TyHHenbHBIN MPOOOH
11 Kaxkoii momynpoBOJHUKOBBIA MPHUOOP HUCITONIB3YETCS IS OIIK-2.V.2
npeoOpa3oBaHus IEPEMEHHOTO TOKA B TIOCTOSIHHBIHN?
e Tpanzucrop
o Jlnox
o ®doromnon
e Tupucrop
12 Kaxk Ha3pIBarOTCs BBIBOJIBI OUIIOJISIPHOTO TpaH3ucTOpa? OIIK-2.B.1
e ba3za, kosutekTop, sSMuUTTEP
e (Cerka, KaTOH, aHOA
e 3arBOp, UCTOK, CTOK
e 3aTBOp, KOJUIEKTOP, SMUTTEP
e ba3za, karox, aHOI
13 Urto Takoe MHKEKIUS U SKCTpaKUus? OIIK-1.3.1

e MHuxkexkuus — BBOI B 00,1aCTh OCHOBHBIX HOCHTeJIel 3apsaa
1O/ IeHCTBHEM NMPSIMOI0 HANIPS/KEHUS, a IKCTPAKIUA —




U3BJIeYeHHEe HEOCHOBHBIX HOCUTeJIeH /I TaHHOM 00J1acTH
MO/ JelcTBMEM 00PATHOIO HANPSIKEHU S

e Umxekius — BBOJ B 00JIaCTh HEOCHOBHBIX HOCUTEIICH 3apsiaa
MOJT ACMCTBHEM OOPATHOTO HAIPSKCHUS, 4 SKCTPAKIIUS —
W3BJICYCHUE OCHOBHBIX HOCUTEICH Il JAHHON 00NacTH Moj
JEHCTBUEM MPSIMOTO HAIIPSIKEHUS

e mxekuus — BBOJ B 00JIaCTh OCHOBHBIX HOCHUTEJICH 3apsijia Mo
JNEHCTBUEM OOpaTHOTO HAMPSDKCHHUS, & IKCTPAKIIUST —
W3BJICYEHUE HEOCHOBHBIX HOCUTEJCH /Il JaHHOM 00JIacTH 10/
JNEUCTBUEM MPSIMOTO HANPSHKCHUS

e mxekuus — BBOJ B 00JIaCTh HEOCHOBHBIX HOCUTEIIEH 3apsiia
IO/ IEHCTBUEM MPSIMOTO HAIIPSHKSHUS, a SKCTPAKIIUST —
W3BJICUEHNE OCHOBHBIX HOCUTEJIEH I JaHHOM 00acTH 1o
JeCTBHEM 00paTHOTO HAIPSKEHUS

14 Kakoe TpeboBanue npenbsaBisiercs K UpUHE 0a3bl OUIOISIPHOTO OIIK-1.¥.1
TpaH3ucTopa?
e OHa fnomkHa ObITh Ooble AMPPY3MOHHON JUTUHBI AIEKTPOHA,
HO MEHbIIIE JJIUHBI BOJIHBI 3JIEKTPOHA
e OHa fnomkHa ObITh O0sble AUPPY3MOHHON JUTUHBI U JJTUHBI
BOJIHBI 3JIEKTPOHA
e Omna no15kHa ObITh MeHbLIE T PY3HOHHOM VIMHBI
AJHMHBI BOJHBI 3JIeKTPOHA
e Omna gomkHa ObITH paBHA MEHBIIIEMY U3 3HAYCHUI
T Qy3nOHHON JUIMHBI U JUTUHBI BOJIHBI 3JICKTPOHA
e Bce oTBeThI HEBEPHBI
15 Kakyto GpyHKIIMOHATBHYIO CBSI3b BRIPAYKAIOT CTATHICCKUMHU OIIK-1.B.1
XapaKTEePUCTUKAMHU OUITOJIIPHBIX TPAH3UCTOPOB?
e CBA3b MeXIy TOKAMM U HANIPSKEHUSIMHU BO BXOJHOH U
BBIXOHOM LeNsIX IPH OTCTYTCBHU HAIPY3KH
e (CBsA3b MEXKY CONPOTHUBIIEHUEM BO BXOJHOM LIENIH U TOKOM B
BBIXOZHOM LIETIH ITPU HAJIMYUH HATPy3KH
e (CBs3b MEXKIY HaIPSHKEHUEM BO BXOIHOM LIENIN U
COIIPOTHBIICHUEM B BBIXOIHOM LIENIN IIPU HAJIMYUU HATPYy3KU
e (CBs3b MEXKY CONPOTHUBIICHUSIMHU BO BXOJAHOMN U BBIXOJHOMN
LENsAX IPU HATMYUH Harpy3KH
16 Kakyro cxeMy BKITIOUEHUSI OUITOIIIPHOTO TPAH3UCTOPA TAKKE OIIK-2.3.1
Ha3bIBAIOT «3MUTTEPHBIM ITIOBTOPUTEIEM»?
e bumnonspHslif Tpa3ucTop, BKIIOUEHHBIH 110 cXeMe ¢ 00wIei
6a3oit
e bumnonspHslii Tpa3ucTop, BKIOYEHHBIN 0 CXeMe ¢ 00IuM
SMUTTEPOM
e bumnonspHslii Tpa3ucTop, BKIOYEHHBIN IO CXeMe ¢ 00IuM
KOJUIEKTOPOM
17 Kakast cxema BKJIrOU€HHs OMIIOJISIPHOTO TpaH3ucTopa ofgHoBpeMeHHo | OIIK-2.Y.2

AaCT YCUJICHHUC KaK I10 TOKY TaK U I10 HaHpH)KCHI/IIO?




e bumnosnspHbIii Tpa3ucTop, BKIIOYSHHBIH 110 CXeMe ¢ 00mIei

6a3oi

e bumnojsipublii Tpa3nucTop, BKJIANYEHHBIH M0 cXemMe ¢ 001HuM
IMHUTTEPOM

e bunonspHslil Tpa3ucTop, BKIOYEHHBIN 110 CXEME C O0IIHUM
KOJJIEKTOPOM

18 Kakast cxema BKITIOUEHHs OUTIOISPHOTO TPAH3UCTOPA UMEET OIIK-2.B.1
HanOoJbIIIee BXOJHOE COPOTHUBIICHNE TP HAUMEHBIIIEM BBIXOHOM
COTIPOTUBJICHUU?

e bunonspHelil TpazucTop, BKIOUEHHBIH 10 cXeMe ¢ o01Iei
0azon

e bunonspHbIil Tpa3ucTop, BKIOUEHHBIH 10 cXeMe ¢ 00IIIM
SMUTTEPOM

e bunoasipublii Tpa3nucTop, BKJAYEHHbIH 110 cXeMe ¢ 001HM
KOJIJIEKTOPOM

19 OIIK-1.3.1
Kak ompenensiercs nuddepennmanibHoe CONpOTUBICHHE
KOJUJIEKTOPHOT'O MIepexo/1a OUIONISIPHOTO TpaH3ucTopa?

e Kak cooTHOLIeHMe NpUPALICHUS] HATIPSKEHUs Ha
KOJIJIEKTOPHOM Iepexo/ie K NPHPALIEeHHI0 TOKa
KOJIJIEKTOPA NPH MOCTOSTHHOM TOKe 0a3bl MJIM 3MUTTepa

e Kak COOTHOIIEHUE NPUPAILEHUS HAIPSKEHUS Ha
KOJIJIEKTOPHOM II€PEX0/Ie K MPUPAIIECHUIO TOKA KOJUIEKTOpa
IIPU TOCTOSIHHOM HaNPSKEHUU KOJUIEKTOP-IMUTTEP

e Kak COOTHOIIEHUE NPUPAILEHUS HAIPSKEHUS] Ha
KOJUIEKTOPHOM I1€PEX0/i€ K MPUPAILEHHIO TOKA KOJIEKTOpa
IpY HOCTOSIHHOM HalpsKEHUU 3MUTTEPHOIO Iepexoia

e Bce oTBeTHl HEBEPHBI

20 Kax onpenensercs quddepennmansaoe conpotuienne smurrepaoro | OINK-1.V.1
nepexoja OUMOJIIPHOro TpaH3ucTopa?

e Kak cooTHOIIEHUE MTPUpAILEHUS HAPSIKEHUS HA SMUTTEPHOM
nepexoie K MpHUpaleHHIo ToKa 6a3bl IpU MOCTOSHHOM
HalnpsHKEHUH Ha KOJIJIEKTOPHOM Iepexojie

e Kak cooTHomIeHNe NIpUpalleHUs] HAIPS KeHUs Ha
3MUTTEPHOM Iepexo/ie K NPUPALIEHHIO TOKA SMUTTepa NpU
MOCTOSIHHOM HANPSI’KEHNH KOJVIEKTOP-3MHUTTep

e Kak cooTHOMIEHNE TPUpALCHNS HAITPSDKEHUS Ha
KOJJIEKTOPHOM IE€pexo/ie K MpHUpaIeHUI0 Toka 0a3bl Ipu
NIOCTOSIHHOM HampsKEHUHM Ha YMUTTEPHOM IIEPEXOJIE

e Bce oTBETHI HEBEPHBI

21 Kaxoil TpaH3uCTOp Ha3bIBAECTCA MOJIEBBIM? OIIK-1.B.1

e JT0 TPaH3HUCTOP, YCHJIUTEJIbHbIC CBOMCTBA KOTOPOIo
00yc/I0BJICHBI NIOTOKOM OCHOBHBIX HOCHTEJIeH 3apsjaa




O/IHOT0 3HAKA, MPOTEKAIOUINM Yepe3 NPOBOAALIMI KaHA, U
yHpaBJisieMbIM J1eKTPHYECKHUM M0JIeM

OTO TpPaH3UCTOpP, B KOTOPOM (DU3UYECKHE MPOIECCHI
00yCIIOBJIEHBI IIEPEHOCOM HOCHUTENEH 3apsiia 000X 3HAKOB —
uHXeKuued u nuddysueil HEOCHOBHBIX HOCHUTENEH, Apeirdom
OCHOBHBIX U HEOCHOBHBIX HOCUTEIIEH 3apsaa

OT0  TPaH3UCTOp, YCHJIMTENbHBIE CBOWCTBA  KOTOPOTO
00YCIIOBJIEHBI TIOTOKOM OCHOBHBIX HOCHTENEH 3apsiia pa3HbIX
3HAKOB, TIPOTEKAIOMIMM Yepe3 NpPOBOAAIIMN KaHal, U
YIPABIISIEMBIM HJIEKTPUYECKIM TOKOM

3TO TPAaH3UCTOP, B KOTOPOM MAJICHBKHIA TOK 3aTBOpPA MO3BOJISIET
YIPABIATH OOJBIIIMM TOKOM CTOK-HICTOK

22 Kakwue BbIIeNSII0T OCHOBHBIE TApaMETPhI NOJIEBBIX TPAH3UCTOPOB? OIlK-2.3.1
e KpyrusHa xapakTepucTUKM S, BXOJHO€ U  BBIXOJHOE
conporusieHus RBx. u Ri, koadpduunent ycunenus u, eMKOCTb
MeX a1y 3aTBOPOM U UCTOKOM C3u
e BxoaHoe u BeIxogHOE conpotuBiieHust RBx. u Ri, koaddurment
YCUJIEHUSI U, BXOJHOW TOK IBX., €MKOCTh MEXKIy 3aTBOPOM H
ctokom C3c
e BxoaHoe u BBIXOAHOE cOompoTHBiICHHS RBX. 1 Ri, BXOmHOH TOK
IBX., EMKOCTh MEX/1y 3aTBOPOM U UCTOKOM (31
e KpyruzHa xapakTepucTHKH S, BXOJHO€ H BBIXOJHOE
conporuBjieHust RBXx. u Ri, ko3¢ puumeHT ycuaeHus u
e Bce oTBeThI HEBEPHBI
23 MJITI-TpaH3ucTOPOM CO BCTPOCHHBIM KaHAIIOM Ha3bIBACTCS OIlIK-2.Y.2
e IloseBoil TPAH3UCTOP, KOTOPBI MOKET Pad0TaTh B PesKUMe
o0oraimeHust 1 00eJHEHH;
e [loneBoil TpaH3UCTOP, KOTOPBIM MOKET pabOTaTh B pEKUME
oboraiieHus;
e [loneBoil TpaH3UCTOP, KOTOPBIM MOKET pabOTaTh TOJILKO MPU
0o0paTHOM HaIpsHKEHUS Ha 3aTBOPE;
e [loneBoii TpaH3UCTOP, KOTOPBIM MOKET pabOTaTh TOJILKO MPHU
IPSIMOM HaNpsDKEHUsSI Ha 3aTBOPE;
24 [Toporossim HanpsikenueM B M/II1-tpan3ucrope ¢ unaynupoanssiM | OIIK-2.B.1
KaHaJIOM Ha3bIBaeTCA
e HampsikeHue CTOK-UCTOK, IPU KOTOPOM 00pa3yeTcsl KaHal
POBOJIMMOCTH;
e HanpskeHnue 3aTBOP-HCTOK, IPH KOTOPOM 00pa3yercs
KaHaJI MPOBOJAMMOCTH;
e HampskeHne CTOK-UCTOK, IPYU KOTOPOM IIPOUCXOAUT
NEPEKPHITHE KaHaa;
e HampsoxeHue 3aTBOp-UCTOK, IPU KOTOPOM ITPOUCXOIUT
NEPEKPBITHE KaHaJIa.
25 HanpspkeHneM oTCeukH MoJIeBOro TPaH3UCTOPA Ha3bIBAETCS OIIK-1.3.1




HanpspkeHue cTOK-UCTOK, ITPU KOTOPOM MPOUCXOAUT
MIEPEKPHITUE KaHAJIA;

Hanpsi:xeHue 3aTBOP-UCTOK, IPH KOTOPOM IPOMCXOIUT
NepeKpbITHEe KAaHAJA IIPH HYJIEBOM TOKe TPAH3HCTOPA;
HanpspkeHue CTOK-UCTOK, TPU KOTOPOM IPOUCXOAUT
NEPEKPHITHE KaHaJla IIPU HYJIEBOM TOKE TPaH3HCTOpa;
HanpspokeHnue 3aTBOp-UCTOK, IPU KOTOPOM ITPOUCXOTUT
NEPEKPBITHE KaHaJla IIPU HEHYJIEBOM TOKE TPAH3UCTOPOB.

26

CTOKOM II0JICBOTO TPaH3UCTOPA HA3BIBAIOT

OnvH 13 BBIBOJIOB TPAH3UCTOPA, YE€PE3 KOTOPBI OCHOBHBIE
HOCHUTEIH 3apsi/ia BXOAIT B KaHAT;

OnuH U3 BLIBOJ0OB, Yepe3 KOTOPbIii 0CHOBHbIE HOCUTE/IH
3apsa BHIXOAAT U3 KaHAJIA;

BriBOI OT ynpaBisOIIETO IEKTPOA;

BriBog OoT 0011acTH, B KOTOPO# co3maeTcs KaHal.

OIIK-1.V.1

27

HcToKoMm 1oJ1IeBOro TPAH3UCTOPA HA3BIBACTCA

OauH U3 BBIBOJOB, Yepe3 KOTOPbIii OCHOBHbIE HOCUTE/IH
3apsia MOCTYNAT B KaHAJ;

OnvH U3 BBIBOJIOB, YEPE3 KOTOPHI OCHOBHBIE HOCUTENH 3apsia
BBIXOZAT U3 KaHAJa;

BbIBOZ OT ynpaBisioniero MeKTpoa;

BriBog oT 001acTH, B KOTOPO# co3MaeTcs KaHa.

OIIK-1.B.1

28

3aTBOPOM TIOJIEBOTO TPAH3UCTOPA HA3BIBACTCS

OnuH 13 BBIBO/IOB, Yepe3 KOTOPHI OCHOBHBIC HOCUTEIH 3apsiia
BXOZT B KaHAT;

BbIBO OT yNIpaBJIAIONIET0 YJIEKTPOAA;

OnuH U3 BBIBOJIOB, Yepe3 KOTOPHI OCHOBHBIC HOCUTEIH 3apsijia
BBIXOT U3 KaHAJIa;

BriBog OT 001acTH, B KOTOPO# CO3/MaeTCs KaHaJ.

OIIK-2.3.1

29

MHH-TpaHSI/ICTOpOM C HHAYOWPOBAHHBIM KaHAaJIOM HAa3bIBACTCsA

MIOJIEBOM TPAH3UCTOP, KOTOPBIM MOXKET pabOTaTh B PEIKUME
oboraiieHus 1 00eIHEHNS;

M0JIEBOM TPAH3UCTOP, KOTOPBI MOKET padoTaTh B pexuMe
o0oraieHus;

MOJICBOM TPAH3UCTOP, KOTOPBIM MOXKET pabOTaTh TOJILKO MPH
00paTHOM HaIpsHKEHUS Ha 3aTBOPE;

MIOJIEBOM TPAH3UCTOP, KOTOPHIN MOXKET paboTaTh TONBKO MpHU
NPSIMOM HaNpsDKEHUS Ha 3aTBOPE;

OIIK-2.Y.2

30

praBJ'IeHI/Ie TOKOM CTOKa B ITOJICBOM TPAH3UCTOPE C
YHOpaBJIAKOIIUM p—N NEPEXO0J0M OCHOBAHO Ha

H3MECHCHUHU IIUPUHDBI H CCUYCHUA KaHaJIa MIPU U3MCHCHUU
OﬁpaTHOFO HAIPSKCHUSA «3aTBOP — HCTOK»;

OIIK-2.B.1




¢ HM3MCHCHHWH INHWPUHBI N1 CCUCHUA KaHaJIa ITPHU U3BMCHCHHUU
MIPpAMOI0O HAIIPAKCHUA «3aTBOP — UCTOKY;

¢ HM3MCHCHHH COIIPOTUBJICHHA KaHaJla BCJIICACTBUC NU3MCHCHU A
KOHICHTpAIUH NHKCKTUPOBAHHBIX HOCHTCHCﬁ;

¢ HM3MCHCHHH INHWPUHBI 1 CCUCHUA KaHaJIa ITPHU U3BMCHCHHU U
HaITPAKCHHUA «CTOK — UCTOK»;

[TepeueHs TeM KOHTPOJBHBIX PAOOT MO JUCHUIUIMHE OOYYAIONMIUXCS 3a09HON (OPMBI
oOy4eHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabmuma 19 — IlepeueHb KOHTPOJIBHBIX pabOT
Ne /it [TepeyeHb KOHTPOJBHBIX PadOT
He npenxycmotpeno

10.4. Meropnyeckue  MaTepHabl,  ONMPEACISIONIME  TPOLEAYPHl  OLCHUBAHHS
WHJUKAaTOPOB, XapaKTEepU3YIOIIUX AJTanbl (OPMHPOBAHUS KOMIIETEHIMM, cojepxaTrcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernmaMeHTUpyOIUX TMOPSAOK U MPOUERypy
MIPOBEJICHUS] TEKYIEr0 KOHTPOJISI yCIEBAEMOCTH U NMPOMEKYTOYHOM aTTeCTalluu O0ydarouinuxcs
I'VAIL

11. Meroandeckue ykazaHusl IJIs1 00YJarOIIUXCs IO OCBOSHHUIO JTUCITUTUTAHBI

11.1. Meroauueckue yKazaHus JUid OOYy4yaroOUIMXCSd II0 OCBOEHHUIO JIEKIMOHHOTO
Marepuana.

OCHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepualia — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKO€ 1 SICHOE U3JI0KEeHHE yueOHOTo MaTepraia. HazHaueHre COBpeMEHHOM JICKITUU B paMKax
JTUCIUIIIIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO HWH(}OpMAIMIO MO TeMe, a B OCBOCHUU
dbyHIaAMEHTANBHBIX TPOOJIEM UCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWS, HOBEHUIIHMX
JTOCTIKEHHM HaydHOW MbICIH. B y4eOHOM mporiecce JICKITUST BBITOJHSIET METOAO0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUHU. JIeKIHsl pacKpblBaeT MOHATHUHBIN arrmapaT
KOHKPETHOM 00JIacTH 3HaHUs, €€ MpoOJeMBbl, JaeT ILEeIbHOE NPEICTaBICHUE O IUCIUILUIMHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMHU TUCIUIUIMHAMU.

IInanupyemMele pe3yabTaThl IPU OCBOCHUU 00YYAIOIIMMUCS JIEKIIMOHHOIO MAaTEPHAa;

— TOJIyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONPEACIISIETCS 1IeJIEBOM YCTAaHOBKOM K KaXKI0M KOHKPETHOU TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPENOIaBaTEIIEM;

— pa3BuTHE NpOQeEecCHOHANBHO-IETIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIIUICHUS.

— TOsIBJICHHE HEOOXOMMOro HHTEpeca, HEOOXOIUMOTO JJII CAMOCTOSTEIBHOU paOOTHI;

— IIOJIyYEHHUE 3HaHHUU O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O IIPOTHO3€
WX Pa3BUTHS HA ONFMDKAMIIIAE TOJIBI;

— HAY4YUTHCS METOJMYECKH 00pabaThiBaTh MaTepuan (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOXKEHUS, TPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITH UX B PA3IUYHBIX (DOPMYITHPOBKAX);

— TOJy4YeHHe TOYHOrO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMHUHOB U MOHSATHH.

JIeKUMOHHBI MaTepualm MOXET COINPOBOXKIATHCSA JIEMOHCTpalMed CclaiijoB u
WCIOJIb30BAHMEM pa3/IaTOYHOTO MaTepHala MpU TMPOBEACHUU KOPOTKUX TUCKyccHil 00
O0COOEHHOCTSIX MMPUMEHEHHS OTACTBHBIX TEMATHK 110 IUCIUTUIHHE.

CTpyKTypa OpeaocTaBiaeHus JSKIMOHHOTO MaTepraa:

— Jlekuuu,

— JleMoHCTpaIusi IPOMBIIUICHHBIX 00pa31l0B MOIYTPOBOJHIUKOBBIX MPUOOPOB;

— JleMoHCTpaIus SIEKTPUIECKUX CXEM BKJIFOUEHUS TOTYIPOBOTHUKOBBIX IPUOOPOB.




11.2. Meroandeckue yKa3zaHus Ui 00y4aromuXxcs Mo y4acTHIO0 B CEMHHApax

OCHOBHOM TENBIO ISl 00YYarOMIerocsl SIBISIETCS CUCTeMaTH3aIusa U 00001eHre 3HAaHUIA
o W3ydaeMol Teme, pasneny, (GOpMUPOBaHHE YMEHHS paboTaTh C JIOMOJTHHUTEIHHBIMU
HMCTOYHUKAMU WH(POPMAIMK, COMOCTABIIATh M CPAaBHUBATh TOYKH 3pPEHUS, KOHCIEKTHPOBATH
MPOYUTAHHOE, BBHICKA3bIBaTh CBOIO TOYKY 3peHUss U T.I. B cooTBercTBUM C Bemymen
TUIAKTUYECKON IIeJIbI0 COJIEP)KaHUEM CEMHHAPCKHX 3aHATUN SIBJSIOTCS Y3JIOBBIE, HauOoliee
TPYIHBIC JUISI TIOHUMAHHUS W YCBOSHHUS TEMbI, pasleibl AUCHHUILTUHBL Crenudukoil JaHHOMI
(OpMBI 3aHATUH SBIIICTCS COBMECTHAsI paboTa MpernoaBaTeliss ¥ 00yJaromerocs HaJl pelieHueM
MOCTaBJIEHHON MPOOJIEMBbI, a TOHCK BEPHOTO OTBETA CTPOUTCS HA OCHOBE YepEIOBaHUS
VHJIUBUTyaTbHON U KOJUIEKTUBHOW JIEATEIIbHOCTH.

[Ipu moAroTOBKE K CEMUHAPCKOMY 3aHSITHIO 110 TEME MPOCTYIIAaHHON JICKITUU HEOOXOMMO
03HAKOMHTHCS C IJIAHOM €r0 MPOBEICHUSI, C JTUTEPATYPON U HAYUHBIMU MMyOIUKALUSIMH 110 TEME
ceMHUHapa.

TpeGoBaHus K TPOBEICHUIO CEMHUHAPOB

11.3. Meroanueckue yKa3aHWs IS OOYYAIONIUXCS TI0 MPOXOXKICHUIO TMPAKTUYSCKUX
3aHATHH

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (JOpM OpraHm3anuu yueOHOTO
mporiecca, 3aKITF0YArOIIascs B BHITOJIHECHHH 00YYaIONIMMHUCS TTOI PYKOBOJICTBOM IPEIIOAaBaTENs
KOMIUIEKCa Y4YeOHBIX 3aJlaHUi C IEJbI0 YCBOCHMS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOM
JTUCITUTITUHBL, TPUOOPETEHNS YMEHUN U HABBIKOB, OIBITa TBOPUYECKOMN JCATEIHHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATUS TSI O0YYaOIIETOoCs SBISETCSA MPUBUTHE O0YJarOITUMCS
YMEHHI U HABBIKOB MPAKTUYECKOW IEATEIBHOCTH 110 U3y4aeMOW JUCIUILIIVHE.

[Inanupyembie pe3yabTaThl PHU OCBOCHUH O00YUYaIOIMIMMCS TPAKTUYCCKUX 3aHITHIMA:

— 3aKperuieHue, yriayOJeHue, paclIMpeHHe M JAeTalu3alvs 3HAHWW TpU pPElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIHPHOCTH  MBIILJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJAJCHHEC HOBBIMHM METOJAAMH W METOJUKAMH HM3YYCHHUS KOHKPETHOH ydeOHOI
JTUCIMILINHEL,

— BbBIpabOTKAa CIIOCOOHOCTH JIOTMYECKOT'O OCMBICICHHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHUS 3aJaHUI;

— obecrieueHre parMOHAIBHOIO COYETAHHUS KOJUIGKTMBHOW M MHAMBUAYaJIbHOU (GopM
oOy4eHHs.

TDe60BaHI/IH K IIPOBEJICHHUIO TPAKTHYSCKUX 3aHITUN

11.4. Meroanueckue yka3aHus A7 00y4aronuXcsi O BBIOTHEHHUIO 1a00paTOPHBIX padoT

B xo1e BBINOIHEHHS JIA0OPATOPHBIX pabOT 00YYArOLITUICS JOIDKEH YIIYyOUTh M 3aKPEIHTh
3HAHMSI, MPAKTUYCCKUE HABBIKU, OBJIJICTh COBPEMEHHON METOJUKON M TEXHUKOM SKCICPUMEHTA
B COOTBETCTBHHM C KBaIM(DUKAIMOHHON XapaKTEPHCTUKOW oOywaromierocsi. BelmonHeHue
71ab0paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTUYECKOM, PaCUeTHO-aHATUTUIECKON
gacTel U KOHTPOJIbHBIX MEPOPHUITUH.

Brimonnenue 1abopaTopHbIX pabOT 0O0yYarOMIUMCS SIBISETCS HEOTHEMIIEMON YacThIO
W3Y4YeHHs] JUCHUIUIMHBI, OIpenensieMod y4eOHbIM IIJJaHOM, M OTHOCHTCS K CpeICTBam,
00eCTIeurBaOIIUM PEIICHUE CISAYIONINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpuoOpeTeHre HaBBIKOB MCCIEA0BAaHUS MIPOIECCOB, BICHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JIaHHOW TUCIUILINHBI,

— 3aKperuieHue, Pa3BUTHE M JIeTAW3alMs TEOPETUYECKUX 3HAHUW, MONYyYEHHBIX Ha
JIEKIIUAX;

— TOJy4YeHHe HOBOM MH(OpMAINH M0 U3y4aeMOW JUCIUILITUHE;



— TpUOOpETCHHE HABBIKOB CAMOCTOSTEIBLHON pa0dOTHI ¢ JIA0OpaTOPHBIM 000PYTOBAHUEM
U Ipubopamu.

3aganue U TpeOGOBaHMS K IPOBEACHUIO JIA00OPATOPHBIX paboT

HccnenoBanne XapakTepUCTUK MOJIYMPOBOJHUKOBBIX MpubopoB. JlaboparopHast pabora
BBITIOJTHACTCS. OpUTa Ol U3 JBYX-TPEX CTYJIEHTOB Ha YHUBEPCAIBHBIX M3MEPHUTEIBHBIX CTEHIAX.
[IpoBenenue wucCleAOBAaHUI OCYIIECTBIIAETCS B COOTBETCTBHHM C 3aJaHMEM M B YKa3aHHOU
IIOCJIEI0BATEIBbHOCTH. Pe3ynbraTsel M3MEpEeHN 3aHOCATCA B IIPOTOKOJ MCIBITAHUN, KOTOPBIM 110
OKOHYaHUH MCCIECIOBAHUH TOJHKEH OBITh MPEJICTABIIEH IS TPOBEPKH MPETIOIaBATEIIO.

CrpykTypa 1 opMa 0TU€ETa 0 J1a00PATOPHOK PadboTe

OT4er TOJKEH COJIePKaTh: HANMEHOBAHUE | 1IeJTb PAOOTHI; CXEMbl U3MEPCHHIA; TAOIHUITBI
U3MEpPEHHBIX JAaHHBIX; TpaQUKUd XapaKTEPUCTUK MCCIEAYEMBbIX OOBEKTOB; pacCUUTaHHbIE
3HAYEHUS MapaMeTpOB HCCIeAyEeMbIX 0OBbEKTOB; KpaTKHUE BbIBO/IbL. OTUET BBINOJIHsIETCS Ha Oenoi
oymare opmata 297 x 210 kB. MM.

TpeboBanus k opopMIIEHUIO OTYETA O JIabopaTopHOW paboTe

O6pazen opopmiieHHsT TUTYJIBHOTO JIMCTA TPUBEIEH Ha caire: https://guap.ru/standart/
I'paduku crpositcs Ha OTAENBHBIX JHUCTax ¢opmaTta ordyera. MIumocTpanuu MajblX pa3MepoB
pa3MenaroTcss Ha OJHOM JucTe. Bce rpaduku M PUCYHKHM JOJKHBI MMETh HyMEpaluio U
MOSICHSIIOIINE TOANKMCH C yKa3aHHWEM THUMa HccieayemMoro oobekTa. [IpuHIMNHANbHBIE CXEMbl
BBIYEPUMBAIOTCS B COOTBETCTBHHU ¢ TpeboBanusimu ECKJI.

1. Aopamos, A. II. Onekrponuka. MeToauueckue YyKa3aHUsI K BBIIOJHEHHUIO
JabopaTOPHBIX PaOOT IO UCCIIETOBAHMIO MOJEBBIX TpaH3ucTopos / A. I1. A6pamos, B.
B. Omnapun. CII6: 'YAIL 2009. — 42 c.: un.

2. AopamoB, A. II. Dnektponuka. Meroaudeckue YyKa3aHUS K BBITTOJTHEHHUIO
a0OpaTOPHBIX pabOT MO HCCIEAOBAHUIO TMOJYIMPOBOIHUKOBBIX auomos/ A. IL
Abpamog, B. B. Omapun. CII16: I'VAII, 2008. — 41 c.: u.

3.  AoOpamoB, A. II. OCHOBBI MOJYNPOBOJHUKOBOW JJICKTPOHHKH. MeETOIUYECKHE
yKa3aHUs K BBITIOJHEHUIO JabopatopHbIX padoTt./ A. I1. A6pamos. CII16: I'VAII, 2020.
—54 c.:mn.

4.  Ao6pamos, A. I1. bunonspHeie U ToJieBbIe TPAH3UCTOPHI. MeToArYEeCKHEe YKa3aHUs K
BBITIOJTHEHUIO JlabopaTopHbIX padot./ A. II. Aobpamos, B. I'. Hedemos, A. C.
[Tapackyn. CII6: I'VAII, 2020. — 30 c.: un.

11.5. MeTtoanyeckue yKa3zaHHs Uil OOY4YalOIIUXCA IO MPOXOXKACHHIO KypCOBOTO
POEKTUPOBAHUS/BBIIIOIHEHHSI KYPCOBOH PabOTHI

KypcoBoii nmpoexT/ paboTa IpOoBOAUTCS € LEIbI0 GOPMUPOBAHUS y O0YUYAIOIIUXCS OIBITA
KOMIIJIEKCHOT'O PEIICHHs KOHKPETHBIX 3a1a4 MPO(eCCHOHATBHOM e TEeNbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BossieT 00yJaromemycs:

CTpyKTypa NOSICHUTEIHHOM 3aIIMCKH KYPCOBOI'O HDOCKTa/ Da6OTBI

TDe6OBaHI/I$I K Od)ODMJIeHI/IIO MOSICHUTEILHON 3aIIMCKU KYPCOBOTO HDO@KT&/ Da6OTBI

11.6. MeToanyeckue yKka3aHus Uil OOYYaIOMINXCS 110 MPOXOKICHUIO CaMOCTOSTEIbHOM
paloThI

B Xone BBIOJIHEHHS CaMOCTOSATENBLHON PadOTHI, 0OYyYaIOIIUIiCS BBINOJIHAET PadoTy MO
3aJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IIpErojaBarelis, HO 0e3 ero HernocpeICTBEHHOTO
y4acTHsl.


https://guap.ru/standart/

s oOywarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOATENIbHas padoTa MOXKET
BKJIFOUYATh B C€0sI KOHTPOJIBHYIO padoTy.

B mporecce BBIIOTHEHUS CaMOCTOSTENBHON paboThl, y oOydaromerocst (GhopMupyercs
1esecooopa3Hoe MIaHMPOBaHUE PAd0OYEro BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMECHUS U
HaBbIKM B YCBOCHHUM H CHUCTCMATHU3allUU HpHOGpeTaeMBIX 3HaHHﬁ, 06CCHCT-H/IB3,CT BBICOKHH
YPOBCHb YCICBACMOCTU B IICPUOI O6y‘~I€HI/I$I, ImoMoracT IOJY4YWUTb HABBIKK ITOBBIIICHUSA
poheCCHOHATBHOTO YPOBHSI.

MeroauueckuMu  MarepualiaMd, — HalpaBJISIOIIMMHU  CAMOCTOSITEIBHYIHO  paboTy
00yYaIOITUX CSSIBIISIFOTCSI:

— y4eOHO-METOAMYECKUN MaTepHall o JUCLUILINHE;

—  METOJAMYECKHUE YKa3aHHS 10 BBIIOJHEHUIO KOHTPOJBHBIX padoT (i 00ydaromuxcs
0 3a049HOM popme 0OydeHus).

11.7. Meroauueckue yka3aHus i1l 00YUJaIOIUXCS 110 MPOXOKIACHUIO TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Texkynuil KOHTPOJb YCIIEBAEMOCTH IIPEAyCMAaTpUBAaET KOHTPOJIb KadeCcTBA 3HAHUU
oOyuarouuxcs, OCyLIECTBISIEMOIO B TEUEHHE CEMECTpa C II€JIbI0 OIIEHMBAHMS XO0Jla OCBOEHUS
JTUCLUIUIAHBI.

11.8. Meroanueckue yKa3aHHs ISl OOYYAFOIIMXCS 10 MPOXOXKJACHUIO MPOMEKYTOTHON
aTTecTaluu.

[IpomexxyTouHasi ~ aTTecTands  OOy4alONIUXCS  MpeayCMaTpuBaeT  OIICHUBAHUE
MPOMEXKYTOYHBIX U OKOHYATEIBHBIX PE3YyJIbTATOB 00y4YeHUS 1Mo auciurinHe. OHa BKIIIOYAeT B
ceds:

— 9K3aMeH — (hopMa OLIEHKU 3HAaHUH, MOJIyYeHHbBIX 00yYalOIMMCs B IIPOLIECCe U3YUEHUS
BCEU MCHUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CaMOCTOSITENIbHOM paboThI, CHOCOOHOCTH MPUMEHSThH
UX N7 peuleHHs] MPaKTUYEeCKHX 3aJady. OK3aMeH, KaK MpaBuiIOo, MPOBOJUTCS B MEPUOA
9K3aMEHALIMOHHOW CEeCCHU U 3aBEpIIAeTCs] aTTECTAllMOHHOW OICHKOM «OTIMYHOY», «XOPOILIOY,
«YIOBIIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3T0 (GopMa OIEHKH 3HAHUH, MOJYyYEHHBIX OOyUYaIOUIUMCS B XOJAE U3YUCHUS
y4eOHOM TUCHUIUIMHBI B LIEJIOM HJIM IIPOMEXYTOUHas (110 OKOHYaHUH CeMecTpa) OLleHKa 3HaAHUM
00y4arouuMcs Mo OTIENbHBIM pa3fieliaM TUCIHUILTUHBI C aTTECTAllMOHHON OIIEHKON «3a4TeHO»
WM «HE 3a4TCHOY.

— nuddepeHpoBanHblii  3aueT — 3TO0 ¢dopMa OIEHKM 3HAHHUM, MOJYyYEHHBIX
o0y4arouuMcs IpyU U3YYeHUH JUCLHMILTUHBI, TIPU BBIOJHEHHH KYPCOBBIX MPOEKTOB, KypCOBBIX
paboT, HAyYHO-UCCIEA0BATEIbCKUX PA0OT U MPOXOXKICHUU MPAKTUK C ATTECTAIIMOHHOM OIICHKOM
COTJIMYHOY, «XOPOIIO», KYAOBIECTBOPUTEILHOY, «HEYIOBICTBOPUTEILHON.

Cucrema OIICHOK MPHU MPOBEACHUM TEKYIIEro KOHTPOJIA U MPOMEKYTOYHON aTTecTalluu

OCYLIECTBIISIETCA B COOTBETCTBUU C PYKOBOAAIIMM JoKymMeHToM opranuzauuu P/1O I'VAIL. CMK
3.76 «llonoxenue o0 TEKyIIEM KOHTPOJE YCHEBAEMOCTH U NPOMEKYTOUHOM aTTecTaluuu
CTYJCHTOB M AacCMHUPAHTOB, OOyYaIOIIMUXCS MO O0pa3oBaTelIbHBIM MPOrpaMMaM BBICIIETO
obpazoBanus B ['YAII» https://docs.guap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

JIuct BHECEHUs U3MEHEHUH B pabouylo Nporpammy JUCLUILINHBI

Jlata BHECeHUs
U3MEHEHUH U
JIOTIOJIHCHUM.

IToanuce
BHECIIICTO
N3MCHCHMS

Conepsxkanrue U3MEHEHHUM U TOTIOTHEHU I

Hata u Ne

MPOTOKOJIA
3aceaHus
Kageapbl

IToanuce
3aB.
kadenpoit
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