


AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.04 «buorexHuueckue CUCTEMBI M TEXHOJOTHMW» HalpaBiIeHHOCTU «bHoTexHHuYecKHe u
MEUITMHCKHUE anmnaparsl ¥ CUCTeMbI». JluciuminHa peanusyercs kadeapon «Ne23».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIONINX KOMIICTCHITHN

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUYECKOI0 aHAIN3a U MOJECINPOBAHUSI B MHKEHEPHOMU JESITEIbHOCTH, CBA3aHHON
C pa3paboOTKOH, MPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJICTBA U
AKCIUTyaTaui OMOTEXHUYECKUX CHCTEM

OIIK-2 «CrnocobeH ocCymecTBIATh NPO(hEeCCHOHATBHYIO JCATEIBHOCTh C YYETOM
SKOHOMHUYECKUX, OKOJOTUYECKUX, HWHTEJUICKTyaJIbHO TMPABOBBIX, COIMAIBHBIX H JPYTHUX
OTpaHMYEHUN Ha BCEX ATalax >KU3HEHHOTO IMKJIA TEXHUYECKUX 0OBEKTOB U IIPOLECCOB)»

OIIK-3 «CnocobeH MpOBOIUTh SKCICPUMEHTAIBHBIC WCCICAOBAHUS W H3MEPCHHUS,
o0OpabaThIBaTh M MPEACTABIATH MOJYYCHHBIE JaHHBIE C YYETOM CHEHU(PUKUA OMOTEXHHUYECKUX
CHCTEM M TEXHOJIOTUI»

CopepxaHue AMCHUILIUHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C C H3YYCHHEM
(GU3MYECKUX  TPUHIMUIIOB JCUCTBHUS, XapaKTEPUCTUK, MojaeNed ©u  OCOOCHHOCTEH B
PaIMOTEXHUYECKUX LIETISIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX OCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBUH 3KCIUTyaTalluy Ha pad0Ty aKTHBHBIX MPHUOOPOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO Tporecca: JEeKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yUarOIIerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUeHUs O JUCIMILTUHE KPYCCKHID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenonaBaHusl TUCUUILIMHBI «DJEKTPOHUKA» SIBISETCS U3YYEHHUE CTyACHTaMHU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTMM MUKPODJIEKTPOHHBIX LENIEH, MEXaHU3MOB BIIMSHUS YCIOBUH SKCILTyaTalluy HA
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienei. [Ipu u3ydeHun 3Toi AUCUMITITUHBI
3aKJIaJbIBAIOTCS OCHOBBI 3HAHUM, MO3BOJLIIOLNIMX YMEJIO HCIOJIb30BaThb COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauod3JeKTPOHUKHU U MOHUMATh TEHJICHIIMU U MEPCIEKTUBBI €€ Pa3BUTHUS U
IIPAKTUYECKOI0 HCII0JIb30BAHUS; IPUOOPETAIOTCS HABBIKU pacueTa peKMMOB aKTUBHBIX TPHUOOPOB
B JJIEKTPOHHBIX LEIAX, IKCIEPUMEHTAJIBHOIO HMCCIENIOBAHMS UX XapaKTEPUCTUK, HU3MEPEHUs
napaMeTPOB U MOCTPOCHHUS OA30BBIX SUEEK HIEKTPOHHBIX LEMeH, COASPIKAINX TaK1e TPUOOPHI.

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 OOy4YarOIIMNCA AOKEH 00JaJaTh CIETYIOIUMU
KOMITETCHIIMSMU WM UX 4acTsAMU. KOMIETEHIIMN ¥ WHIMKATOPBI UX JTOCTUKEHUS TIPUBEACHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynmna) Kox n HaumeHnoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
KOMIIETEHIIUH KOMIETEHIIUU JIOCTHUKEHUS] KOMIIETEHIIUU
OIIK-1 Cnocoben
S OIIK-1.3.1 3HaTh QpyHAAMEHTATIBHBIE
GSTGCTBGHHOHa e | S¥KOHBI IPAPOTIB H OCHOBHBIE
Ho 6H1€I/IH)KeHeyHHe MaTeMaTHYeCKUe 3aKOHBI ITPU PELLICHUN
— MGTOIII)II) 3aj1a4, CBSI3aHHBIX C pa3pabdoTKOii,
MaTeMa’TI/I‘{eCI(OFO POEKTUPOBAHNUEM, KOHCTPYUPOBAHUEM,
AHANI3A 1 TEXHOJIOTUSIMU MPOU3BOJICTBA U
MOTEITHPOBAHKSL B HKCIUTyaTalui OMOTEXHUYECKUX CUCTEM
I/IH)KeHep Hoil OIIK-1.Y.1 ymeTb NpuMeHSTh 3HAaHUS
OobmenpodeccruoHanbHble zle;ITeJIbIsI J €CTECTBEHHBIX HayK B MH)KEHEpHOU
KOMITIETEHIIUH CBAAMHOI ¢ ’ MIPAKTUKE IPOEKTUPOBAHUS
. OMOTEXHUUYECKUX CUCTEM M MEAMLIMHCKUX
pa3paboTKoii, .
IIPOEKTUPOBAHUEM 1B AeH
KE T E OBaHI/IGI:/I OIIK-1.B.1 BnageTh HaBbIKaMU
TeXHoﬁ Zr 5 v > | NpuMeHeHus OOIIeNHKEHEPHBIX 3HaHUI
HPOM3BOACTBA B MH)KEHEPHOW JEATeNbHOCTH /IS
3II<)crm AT aHaJln3a U MPOEKTUPOBAHUS
Y OMOTEXHUUYECKUX CUCTEM, MEAULIMHCKUX
OMOTEXHUYECKUX .
1763 (01207
CUCTEM
OIIK-2 Cnocoben
OCYIIECTBIISTh
po(hecCHOHATBHY IO
g H;EHBHOCTB . y OIIK-2.B.1 BnageTs HaBbIKAMU
H%TOM OCYILECTBIIEHUS MPO(ecCHOHANTBHOM
O6menpodeccruonaabHbIE zKOHOMI/IquKI/IX JIEATETLHOCTH C YYETOM COIUATBHBIX U
KOMIIETEHIINH KOOI HECKIX ’ JPYTUX OTpaHUYEHUI Ha BCEX ATarax
ED— anb;{o KU3HEHHOTO LMKJIa TEXHUYECKUX
Y 00BEKTOB U MPOLIECCOB
MIPABOBBIX,
COLIMATIbHBIX U
JPYTUX OrPAHUYECHHUN




Ha BCCX dTallax
JKHU3HCHHOI'O NUKJIa

TEXHUYCCKUX
00BEKTOB U
MIPOIIECCOB
OIIK-3 Cnocoben
OIIK-3.Y.1 ymeTb BHIOUpATH U
MIPOBOIUTH
UCTIOJIb30BaTh COOTBETCTBYIOIIHE
IKCIIEPUMEHTAIbHBIC
pecypchbl, COBpEMEHHBIE METOTUKU U
WCCIICIOBAHUS H
00opyT0OBaHUE M1l IPOBEACHUS
W3MEpEHUS, .
AKCIIEPUMEHTATBHBIX UCCIEAOBAHUN U
Oo6menpodeccuonanbHbie | 00padaThIBaTh U .
U3MEpeHUI
KOMIICTCHIIH MPECTABIISATh

OIIK-3.B.1 BnageTh HaBbIKaMu
00pabOTKHU U TIPEICTaBICHUS
MOJTyYEHHBIX YKCIIEPUMEHTATBHBIX

MOJTyYEHHBIE JIaHHbIC
C YYEeTOM CHelH(pUKU

OMOTEXHUYECKUX
JAHHBIX JIJIS TIOJTy4YEeHUS] 000CHOBAaHHBIX
CHUCTEM U
. BBIBOJIOB
TEXHOJIOTUI

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YUYEHUH CIEAYIOUINX AUCLUILINH:
— «Marematuka-1 (AHasiuTHYECKasi TEOMETPUS U JIMHEHHAas ainreOpa)y,
— «Marematuka-1 (Maremaruueckuii aHaju3)»,
— «®usukay,
— «XuUMUs».

3HaHMs, TOJYyYEHHBbIE NPU U3YYEHHUU MaTepuana JaHHOW JHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YyUEHUH IPYTHX AUCLMILINH:

— «l{udposas 06paboTKa CUTHATIOBY,

— «/HTerpanpHbIe yCTPOMCTBA MUKPOIIEKTPOHUKN Y,

— «HMHTemnekTyanbHble JIEKTPOHHBIE JaTYUKHU U yCTPOMCTBA MHIUKALIUN,

— «OJEeKTPOHHbBIE MIPOMBILUIEHHBIE YCTPONCTBAY,

— «CxeMOTeXHHKa aHaJIOTOBbIX AEKTPOHHBIX YCTPONCTBY,

— «CxeMoTexHHKa HU(POBBIX U UMITYJIbCHBIX YCTPOUCTBY.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCHUIUIMHBI, TPYJAOEMKOCTH OTIENbHBIX BHIOB Y4eOHOM
paboTHI IO TUCIHUTUINHE (M PACIPEICTICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpyroemMKoCTh 1O
Bun yuebHoli paboThl Bcero ceMecTpam
Ne4
1 2 3

Oowan mpyooemkocmup oucCyunIuHbL, 5/ 180 5/ 180
3E/ (gac)
U3 Hux uacoe npakmuueckoi no020moeKu
Ayoumopnule 3auamus, BCEro Jac. 68 68
B TOM YHUCJIC:

nexnuu (JI), (wac) 34 34




npakTuyeckune/cemunapckue 3ansatus (I13),
(dac)

naboparopubie padotsl (JIP), (1ac)

34

34

KypcoBoii npoekt (padota) (KII, KP), (dac)

9K3aMeH, (4Jac)

36

36

Camocmosamenvhnas paboma, Bcero (Jac)

76

76

Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3ay,
DK3.*%)

OKs3.

OK3.

*x .
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue TpyI10€MKOCTH JTUCHUUILIMHEI 110 pa3/ieiaM U BUAAM 3aHATHMN.
Pazgenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh ITPUBEICHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pasfensl, TEMBI TUCIMITTHHBL e 13 JIP KII CPC
’ (gac) (C3) (gac) (gac) (dac)
Cewmectp 4
Paszzen 1. DneMeHThI U3MKH TBEPIOTO TEIIA. 15
Tema 1.1. dusnyeckue OCHOBBI 5 5
MOJIYIIPOBOTHUKOBBIX TPHUOOPOB.
Tema 1.2. KOHTaKTHBIE SBJICHUS. 5 5
Pasnen 2. IToaynpoBOAHUKOBBIE TPHUOOPBIL. 22
Tema 2.1. ITomynpoBOAHUKOBBIE JUOBI. 6 6
Paznen 3. [lomynpoBoIHUKOBBIE IPUOOPHL. 23
Tema 3.1. ITonieBble TPAH3UCTOPBI. 6 6
Tema 3.2. BunonsipHbie TPAaH3UCTOPBI. 6 6
Pazgen 4. OnrosnekTpoHuka. 16
Tewma 4.1. ®oToaNMEKTPpUUECKHE U U3ITydaTENbHbIE 6 6
PUOOPHL.
Hroro B cemectpe: 34 34 76
Utoro 34 0 34 0 76
[IpakTueckass MHOATNOTOBKA 3aKJIIOYAETCd B  HENOCPEACTBEHHOM  BBINIOJHEHUU

00y4aroIMMUCS ONPEIETICHHBIX TPYI0BbIX PYHKIINMH, CBSI3aHHBIX ¢ Oyny1iel npodeccuoHanbHON

ACATCIIBHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6m/1ua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MUKJIa

Howmep paznena

HazBanue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX

3aHATUU

Paznen 1

DJieMeHTHI (GU3NKHN TBEPAOro TeJia.
1.1. ®u3nyeckrue OCHOBBI MOIYTIPOBOAHUKOBBIX IPHOOPOB.
OCHOBHbBIE TIOHATUS 30HHOM TEOpUU IOJYIPOBOJHHUKOB.

CraTtucTuka OJICKTPOHOB HW JBIPOK B IOJYIIPOBOAHHKAX.
BBIpO)KI[CHHLIC n HCBLIPOXKIACHHBIC MOJIYITIPOBOAHHKH.




KonnenTpanus Hocutenei 3apsiaa B COOCTBEHHBIX U IPUMECHBIX
MOJYyIPOBOJAHUKAX B YCJIOBUSX  TEPMOJAMHAMHUYECKOTO
paBHOBecusi. HepaBHOBECHOE COCTOSIHUE TMOJYHPOBOJHUKA.
[Ipouiecchl mepeHoca HOCUTENEH 3apsija B MOJYIIPOBOJHUKAX.
lenepamuss u pexoMOMHANIMS HOCHWTENCH 3apsna. Bnusaue
AJIEKTPUYECKOTO TI0JIs1 Ha OOBEMHYIO M TIOBEPXHOCTHYIO
3JEKTPONPOBOAHOCTh  MOJYNPOBOJHUKOB. TeMiiepaTypHbie
3aBUCUMOCTH KOHIEHTpAllUM, TOABUKHOCTH U YJIEJIbHOU
3JEKTPONPOBOAHOCTA  MOJYNPOBOAHUKOB. Bo3HHKHOBEHHE
00beMHBIX HeycToHuuBOCTeH. ONTHYECKHE H  TEIUIOBHIC
CBOICTBa MOJTYTIPOBOIHUKOB. DOTOIIEKTPUUECKHUE i
TEPMOAJIEKTPUYECKUE SIBJICHUS.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonarue o p-n-mepexone, Tumel p-nN-nepexono. duznueckue
Ipouecchl B p-N-nepexoje NpU OTCYTCTBUM U NPU HAIUYUU
BHEIIIHEro HarpspkeHus. BonpramnepHas xapakTepucTuka p-n-
nepexoaa. KOHTakT «MeTani-nosynpoBOAHUK», 3aBUCUMOCTb
€ro CBOWCTB OT paboThl BbIXOJa MOJYIPOBOJHUKA U METalla.
I'eTeponiepexosl.

Paznea 2

I[MonynpoBoAHUKOBbIE MPHOOPHI.
2.1. [1onynpoBOIHUKOBBIE JUO/BI.

[TonynpoBOAHUKOBBIH AHOJI, €T0 XapaKTEPUCTUKH U TapaMeTPBhI.
OcHoBHbIE BUJIBI TPO0O0s p-N-niepexoa. [TepexoaHblie mporeccsl
B TIOJIYIIPOBOJHUKOBOM JHOJI€, HAKOIJICHUE M paccachblBaHUE
M30BITOYHOTO 3apsifa, T Py3noHHAST EMKOCTh. DKBUBAJICHTHAS
cXxeMa TOJyIPOBOJHUKOBOTO  auoja. (OCHOBHBIE  THIIBI
MOJTYTIPOBOTHUKOBBIX JTMOJIOB, UX KOHCTPYKIIUH, TTapaMeTphbl 1
o0JjacTu MPUMEHEHHUS.

Pa3zpen 3

ITosrynpoBoHHUKOBBIEC TPHOOPHI.
3.1. I[loneBble TPaH3UCTOPHI.

[Tonesrie TpaH3UCTOPBI C 3aTBOPOM B BUAE p-N-nepexona. Mx
YCTPOWCTBO, HPUHUMUI  JECUCTBUSA, CXEMbl  BKJIIOYEHUS,
XapaKTEPUCTUKH U MTapaMeTpPbl. 3aBUCUMOCTD XapaKTEPUCTHUK OT
TeMIiepaTypbl. Harpy3o04Hslii peXuM IOJIEBOTO TPAH3UCTOPA,
Harpy304HbI€ XapakTepUCTUKU. DPu3nuecKue sBICHUA Ha
IIOBEPXHOCTU IOJIyIpoBOAHUKA. IloneBele TpaH3UCTOPBI C
nzonupoBaHHbIM 3aTBOpoM (MOII- unu MII-Tpazuctopsl), Ux
NPUHLUII ~ JICWCTBUS, XAPAKTEPUCTHKA W IapaMeTphl.
OcoGennoctu  momubix  MJIII-Tpan3ucropoB.  O6mnacth
IIPUMEHEHHSI MTOJIEBBIX TPAH3UCTOPOB.




3.2. bunonspHble TPAaH3UCTOPBHI.

Tpan3uctop kak cucTemMa [BYX B3aUMOICHCTBYIOIIUX p-N-
nepexonoB. Bo3MOXHBIE peXuMbl pabOTBHl  TpaH3UCTOpA:
aKTUBHBIN (yCUIMTENIbHBIN), OTCEUKH, HACBIIIEHHUS, UHBEPCHBIM.
®dusnueckue mporeccel B 0Oe3apeiihoBOM TpaH3UCTOpPE B
aKTUBHOM YCWIMTEIBHOM pexume. TOKHM B TpaH3UCTOPE.
Kospduuuent mnepegaum  3MUTTEPHOIO TOKa U €rO
coctaisitone. Tpu cXxeMbl BKITIOYEHHUSI TPAH3UCTOPA: C OOIIUM
SMHUTTEPOM, C o0Omeil 0a30if u OOmUM KOJUIEKTOPOM.
XapakTepUCTUKU TPAH3UCTOpa B cXeMmax ¢ oOmel 6a3oit u ¢
00IIKM SMUTTEpOM. BiusiHue Temmeparypbl Ha XapaKTePUCTUKU
TpaH3ucTopa. TpaH3UCTOp KakK JMHEWHBIM YeThIPEXIOIIOCHHUK.
CuctemMbl MaJTOCUTHAIIBHBIX (MU PepeHIIHAIBHBIX) TapaMeTPOB
TpaH3zucropa. OnpeneneHne MaloOCUTHAJIBHBIX [ApaMEeTPoB IO
XapakTepuCTUKaM TpaH3ucTropa. Paborta TpaH3ucropa mpu
HIMYMM HAarpy3ku B KOJUIEKTOpHOM wenu. Harpy3ounsle
XapaKTepUCTHKH TpaH3KucTopa. [lapamMeTpsl, XapaKTepHu3yIomIue
PEKUM YCWIICHHUS, OIpENEeNeHue HX IO XapaKTePHCTUKAM.
Boi6op pabouell TOUKM TpPAaH3UCTOpAa B PEXKUME YCUICHHMS.
CxemMOTeXHMUYECKHE CHOcOoObl 3adaHusl pabodeil  TOUKH.
BnusHue HenMHEHHOCTH BXOJHBIX XapaKTEPUCTUK Ha paboTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora TpaH3ucropa Ha
BbICOKUX 4acToTax. J[lpeidosbie Tpansucropsl. Ilapamerpa,
XapaKTepu3yIoIlie BbICOKOYACTOTHBIE CBOMCTBA TPaH3UCTOpA.
OKBUBaJCHTHbIE CXeMbl TpaH3uctopa ((popmanpHble U
¢usnueckue). Mogenu TpaH3UCTOpa, HCIOJIb3YEMbIE IpU
KOMITBIOTEPHOM TPOEKTUPOBAHUH JJIEKTPOHHBIX cxeM. Pabora
TPaH3UCTOpPA B PEKUME NEPEKIIOUEHUS. YCIOBHS OTCEUKU H
HacblmeHus. [lepexojHble Mpoleccsl B TPaH3UCTOpE MpU
nepexiatoyeHuu. [lapamerpa TpaH3UCTOPOB B HUMITYJIbCHOM
pexxume. TpaH3UCTOPHBINA KIIOY, MOCTPOCHHBIM MO cXxeme ¢
o0muM sMutTepoM. IlpenenbHO JOMyCTHMbIE HapaMeTphbl
TPaH3HUCTOPA.

Paznea 4

OnTo3/iIeKTPpOHHUKA.
4.1. doTodrAEKTpUYECKUE U U3ITydaTeIbHbIE TPUOOPHI.

DOTOPE3UCTOPBI, HUX KOHCTPYKLHMS, XAPAKTEPUCTUKUA U
napaMmeTpbl. Dusznueckne nPoLECCHl B P-N-iEpexoae IpU
Bo3aedcTBun  cBeta. ®orto DJIC. doToraibBaHMYECKUE
aneMeHThl. DOTOAMO/ABI, OCHOBHBIE PEXUMBI HX PaOOTHI.
XapakTepucTUKu U mapameTpbl GoToanoa0B. OCHOBHBIC THITBI
dboromnonoB.  DOTOTPAH3UCTOPHI:  MPUHIUI  JCUCTBUS,
XapaKTePUCTUKH, MapaMeTphl. O6nactu MIPUMEHEHUS




IIPUMEHEHHUE.

Pa3NUYHBIX THIOB TOJXYHPOBOJHHKOBBIX (POTOIIEKTPUUECKUX
npubopos. M3nydaronue moxynpoBOJHUKOBBIE PHOOPHI U UX

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
No Temnr Popmer TpynoeMKoCTb, | HPaKTUYECKOH | pa3ziena
i MPaKTHYECKHX TPaKTHYECKHX (4ac) [OATOTOBKH, | AMcLur
3aHITHIA 3aHATHU (gac) AHEL
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
Bcero ‘ ‘
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh MPUBEACHBI B TaOHIIC O.
Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
No HammenoBanue 1a60paTopHEIX padot TpynoeMKocTh, | MpaKTUYECKOH | paznena
/1 (dac) MMOATOTOBKH, | JTUCITHII
(dac) JIUHBI
Cemectp 4
1 | Onpenenenue WIMPUHBI 3aMPEIICHHON 30HBI 3 1
MTOJIYIIPOBOTHUKOB
2 HccnegoBanue BRIIPSIMUTENBHBIX JUOJI0B 4 2
3 HccnepoBanue nojieBbIX TPAH3UCTOPOB C 6 3
yIpaBIsieMbIM (p-N) Tepexo10M
4 HccnenoBanue MoneBbIX TPaH3UCTOPOB C 5 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OGUIONIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX IO cXeMe ¢ o01iei 6a3oit
6 | UccnenoBaHue OUIONIAPHBIX TPAH3UCTOPOB, 6 3
BKJIFOYEHHBIX IO CXE€Me C 00IIUM
SMUTTEPOM
7 UccnenoBanue ¢hoTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJatoIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IULE 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bceero, | Cemecrp 4,
Bun camocrositenbHOM paboThI
qac qac
1 2 3




W3ydenue TeopeTUYECKOro MaTeprasa
qucturuael (TO)

KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyuieMy KOHTPOJIIO
ycneBaemocTH (TKY)

Jlomamuee 3ampanue (/13)
Kontposbabie paboThl 3a09nnKoB (KP3)
IToaroroBka K IpOMeEKyTOYHON
atrectaruu (I1A)

48 48

18 18

10 10
Bcero: 76 76

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITENTEHON Pa0OThI 00yUaIOMIUXCS IO JUCIHUIUTHHE (MOJTYIIIO)
Y4eOHO-MeTOINYECKHE MaTePUAIIBI JIJISl CAMOCTOSATEIIEHON paOOThl 00YJarOIIUXCsl YKA3aHBI B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHU MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUHN

KomnuaecTBo 9K3eMILIIpOB B
Ug_ll_ng;lli)/ec bubnuorpadudeckas ccpuika (Kpoﬁlgiggﬁgﬁznbm
HK3EMILISIPOB)
621.38 ByabrueB, AHaTouii 3
b 90 Jleonni0BU4. DJIEKTPOHHBIE
npubopsl: yueOHoe
noco6ue / A JI. bynbrues, B. A.
IIpoxopenko. - MuHck : Beicm.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pagunomarepuarsi, 4
I130 PalMOKOMIIOHEHTHI M 3JIEKTPOHUKA!
yae6Hoe nocobue / K. C.
[Tetpos. - CII6.: ITUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umkun, I'. T'. Dnextponuka: 4
1165 yueOnux/I". I'. lumxkun, A. T
[Mumkun. - M.: Ipoda, 2009. -
703 c.

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(HOPMAIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «VHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeJieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCcOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTH «HTepHeT



URL anpec HaunmenoBanue

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OECHEeueHUs, HCIOJIb3yEeMOTO MpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLHUIIUHE.
[lepedeHp UCIONB3yEMOTr0 MPOTPaMMHOT0 obecnieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [Tepeuens nporpaMmMHOro obecredeHus
Ne n/mt HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYILIECTBIICHIH 00pa30BaTEIBHOTO MPOLECcca MO JUCIUTUIMHE

HepequL HCIIOJIb3YCMBIX I/IHq)OpMaI_II/IOHHO-CHpaBOIIHLIX CUCTCM IIPCACTABJICH B Ta6J'II/II_[C
11.

Tabmuua 11— IepedyeHb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopuu

n/m MaTepraIbHO-TEXHUYECKOM 0a3bl (mpu HEOOXOMMOCTH)
JIeKMOHHAS Ay TUTOPHUS 24-02 (yn. I'actemno, 15)
JIaGoparopust DNEKTPOHUKH 22-09 (yn. I'actemo, 15)

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bua npomexyTOUHOM arTecTaluuu ITepeyeHb OLIEHOYHBIX CPEJCTB
OKk3aMeH Cnucok BOMPOCOB K AK3aMEHY;
DK3aMeHaIl[MOHHbBIE OUJIETHI,
TecTol.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYYalONMMHCS TPUMEHSETCST 5S-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOJIb30BaThCA
100-6annpHast mKaga MOIYIbHO-PEHTHHTOBOM CHCTEMBI Y HUBEPCUTETA, TPAaBUJIa UCTIOIb30BaHMS
KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLINM JOKAJIbHBIM HOpMaTHBHBIM akToM ['Y AIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHLIUN



Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— o0yuaromuiicss riay0OKO W BCECTOPOHHE YCBOMJ MPOTPaMMHBIN
MaTepual;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €TI0 U3J1aracr;

— OIKpasiCh Ha 3HAHUS OCHOBHOW M JOMOJHUTENBHOHN JUTEpaTyphl,

«OTIIMYHO)
GATICHO TECHO  TPUBS3BIBAET  YCBOCHHBIE  HAy4yHbIC  IOJIOKEHUS  C
MPAKTUYECKOM JIEATETbHOCTHIO HAIIPABIICHNUS,
— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BbIJIBUTAEMbIE UM HUJICU;
— JIeJIaeT BBIBOIBI U 000OIIECHHUS;
— cBOOOJHO BJIAJCET CUCTEMON CIICMAIM3HPOBAHHBIX IMOHITHH.
— oOyyJaronuicst TBEpA0 YCBOMII MPOTPaMMHBIN MaTepHall, TPaMOTHO
U 10 CYLIECTBY H3JIaraeT €ro, ONUpascCh Ha 3HAHHUS OCHOBHOM
JUTEPATYPHI,
CXODOLLIOY» — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBS3bIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOU NESITEIbHOCTHIO
«3aUTEHO)
HaIpaBJICHUS,
— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,
— JIeJIaeT BBIBOIBI M 000OIIIEHHS;
— BIIQJICCT CHCTEMOM CIICIIMAIN3MPOBAHHBIX OHSITHH.
— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepuall,
M0 CYLIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEpaTyphl;
— JIOMYyCKaeT HeCYIECTBEHHbIC OIIMOKN U HETOYHOCTH;
«YZIOBJIETBOPUTEITHHOY o
— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTHYECKOM NMPUMEHEHUM 3HAHHUI
«3aUTEHO)
HaIpaBJICHUS,
— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS;
— 3aTpyAHseTCs B (OPMYITUPOBAHUHU BHIBOJIOB M 0000IIIEHUI;
— YaCTUYHO BJIAJICET CUCTEMOH CIEIMAIM3UPOBAHHBIX MOHITHUH.
— oOyyJaronuiicss He YCBOWJI 3HAYMUTEIBHONW YacTH IPOrPaMMHOTO
Marepuana;
— IOMYCKAaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TpHU
«HEYIOBIIETBOPUTEITLHOY
paccMOTpEeHHUH MPOOJIEM B KOHKPETHOM HAlpaBJICHUH,
«HE 3a4TEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMUIA,
— HEe MOKET apryMEHTUPOBATh HAyYHbIE TTOJTO0KECHHS;
— He (opMyIHpYET BEIBOJOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3aMmeHa mpeicTaBieHsl B Taobmmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne n/m [lepeuens BonpocoB (3a7au) A SK3aMeHa HHMKATOPA

1 [ToynpoBOIHUKHU C COOCTBEHHOM 3JI€KTPONPOBOAHOCTBIO. OIIK-1.3.1
2 [TonynpOBOAHMKH C JIEKTPOHHOM AJIEKTPOIPOBOJIHOCTHIO OIIK-1.V¥.1
3 [TosynnpOBOTHUKH € JBIPOYHON AIEKTPONPOBOJIHOCTHIO. OIIK-1.B.1
4 HpeticdoBsiii v ¢ dy3uOHHBIN TOK B OJYIPOBOIHUKAX. OIIK-2.B.1
5 DIIEKTPOHHO-/IBIPOYHBIN Nepexo1 B cocTostHUM paBHoBecus. | OIIK-3.Y.1
6 [Ipsimoe 1 oOpaTHOE BKIIOUYEHHE P-N-Tiepexoa. OIIK-3.B.1
7 Teopernueckas U peanbHas BOJIbTaMIIEPHAS OIIK-1.3.1

XapakTepUCTHKA P-N-Tiepexoa.
8 Bunbl npoOoeB p-N-niepexoia ¥ ©X 0COOEHHOCTH. OIIK-1.V.1
9 EMkoctu p-n-nepexoza. OIIK-1.B.1
10 BrinpsiMutesibHbIE THOTBI. OIIK-2.B.1
11 OAHOMOYNIEPUOIHBII BBITPSIMUTENb — IPUHIIUIT €70 OIIK-3.V.1

JEUCTBHS.




12

BnusiHue TemnepaTypsl Ha BOJIbTaMIIEPHbIE
XapAKTEPUCTUKH MTOJTYITPOBOIHUKOBBIX JUOJIOB.

OIIK-3.B.1

13

I'paduueckuii MeTo OnpeaeneH s apaMeTpoB padbodero
pEeKHMMa OJIYyIPOBOJIHUKOBBIX JUOJIOB.

OIIK-1.3.1

14

[TonynpoBOAHUKOBBIE CTAOUIUTPOHBI, CICIIHATbHBIC
apaMeTpsl MOJYIPOBOIHUKOBBIX CTAOMIUTPOHOB.

OIIK-1.V.1

15

Amnanu3 paboThl MOJIYIPOBOAHUKOBOTO CTabMIM3aTopa
HaNpPsDKEHHS C TOMOIIBIO JTMHUH HATrPY3KH.

OIIK-1.B.1

16

Bapukaribl, cxembl BKJIIOUEHUS B 3JIEKTPUUECKYIO LIENb,
HKBUBAJICHTHAs CXeMa BapUKala 1 ero OCHOBHbIE
1apaMeTPBhl.

OIIK-2.B.1

17

TyHHenbHbIE 110/bl, OCHOBHBIE ITAPaMETPhl TYHHEJIBbHBIX
JTMOJI0B, aHAJIN3 BOJIbT-aMIIEPHOI XapaKTEpUCTUKU
TYHHEJIBHOT'O IM0J1a C IOMOILBIO SHEPTeTHUECKUX
Jarpamm.

OIIK-3.V.1

18

CrtpyKTypa MOoJaEBOTr0 TPAH3UCTOPA C YIPABIISIONIUM P-N
MIEPEX0JI0M M MPUHIUI €0 paboThlI.

OIIK-3.B.1

19

3JIGKTpI/III€CKI/IC CXCMbI BKJIFOUCHUS ITOJICBBIX TPAH3UCTOPOB
C YHPAaBJIAIOIOIHUM pP-Nn IICPEXO0J0OM U UX 0COOEHHOCTH.

OIIK-1.3.1

20

CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MTOJIEBBIX
TPaH3UCTOPOB C YIPABJISAIOIIAM P-N MEPEXOJIOM U HX
0COOEHHOCTH.

OIIK-1.V.1

21

CeMelCTBO BBIXOHBIX XapPaKTEPUCTHK MOJIEBBIX
TPAH3UCTOPOB C YIPABIISIONIUM P-N IEPEXOJI0M U HX
0COOEHHOCTH.

OIIK-1.B.1

22

3aBHCUMOCTh KOH(UTYpaLIUU «KaHAJIa) MOJIEBBIX
TPaH3UCTOPOB C YIIPABIAIOIIKUM P- N IEPEXOIOM OT
VM3MEHEHUS HAIIPSKEHUS «CTOK-MCTOK» IPU TOCTOSHHOM
HaIPSHKEHUU «3aTBOP-UCTOK.

OIIK-2.B.1

23

I'paduueckuii cnocod MOCTPOEHUSI CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK 10 BBIXOAHBIM XapaKTEPUCTUKAM IMOJIEBbIX
TPaH3UCTOPOB C YIPABISIOUIMM P-N IEPEXOJIOM.

OIIK-3.Y.1

24

Crpyktypa M/III nonesoro tpansucropa c
«MHIyLIMPOBAaHHBIM» KAHAJIOM M MPUHIIUII €0 padoThlL.

OIIK-3.B.1

25

Dnekrpuueckue cxeMbl BKItoueHust M/ moneBbix
TPaH3UCTOPOB C «MHIYLUMPOBAHHBIMY KAaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMelcTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
ITOJIEBBIX TPAH3UCTOPOB C «MHAYIIMPOBAHHBIM» KaHAJIOM H
UX OCOOEHHOCTH.

OIIK-1.V.1

27

CewmeiicTBO BBIXOAHBIX Xapakrepuctuk M/III moneBbix
TPaH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U MX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa M/III noneBoro TpaH3ucTopa co «BCTPOSHHBIM
KaHAJIOM W TIPUHITAT €r0 paOOTHI.

OIIK-2.B.1

29

Dnektpuueckue cxeMbl BkItoueHust M/ moneBbix
TPaH3UCTOPOB CO «BCTPOEHHBIMY» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-3.V.1

30

CeMeNCcTBO CTOKOBO-3aTBOPHBIX XapakTtepuctuk M/II1
IIOJIEBBIX TPAH3UCTOPOB CO «BCTPOEHHBIM» KAHAJIOM M MX
O0COOEHHOCTH.

OIIK-3.B.1




31

CemelicTBO BbIXOJHBIX XapakTepuctuk M/IIT nonessix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KAHAJIOM U UX
0COOCHHOCTH.

OIIK-1.3.1

32

Juddepennnanbable WM MaJOCUTHANIbHBIE TapaMeTPhI
TMOJICBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

PaboTa mojyieBbIX TPAH3UCTOPOB B JUHAMUYCCKOM PEKHNME.

OIIK-1.B.1

34

Ornuue onpenencaus nuddepeHIaTbHBIX TapaMETPOB B
JTMHAMUYECKOM PEKUME OT MX OMPECIICHHS B CTATUYECKOM
peXHUME.

OIIK-2.B.1

35

YCTpOHCTBO U KOHCTPYKTUBHBIE OCOOEHHOCTH OUITONISIPHBIX
TPAH3UCTOPOB.

OIIK-3.V.1

36

DJNEeKTpUYECKHe CXEMbl BKIKOUEHUS OUIOISAPHBIX
TPaH3UCTOPOB M UX OCOOCHHOCTH.

OIIK-3.B.1

37

PaboTta OMMONSPHOTO TPaH3UCTOPA, BKIIOYCHHOTO IO CXEME
¢ o011ieit 6a30i, B pKMMaX «OTCEUYKM» U KHACHIIICHUSY.

OIIK-1.3.1

38

PaboTta GUIONSAPHOTO TPAaH3UCTOPA, BKIIOYCHHOTO IO CXEME
c o0mieit 6a30i, B KAKTUBHOM) PEKUME.

OIIK-1.V.1

39

CeMelcTBO CTaTUYECKMX BXOJIHBIX XapaKTEPUCTUK
OMITONIIPHOTO TPAH3MCTOPA, BKIKOYEHHOTO IO CXEME C
o61eit 0a30i, 1 MX OCOOEHHOCTH.

OIIK-1.B.1

40

CeMelCTBO CTaTHYECKUX BBIXOAHBIX XapaKTEPHUCTHK
OWIIOJISIPHOTO TPAH3UCTOPA, BKIFOYCHHOTO IO CXEME C
oO1elt 0a30i, 1 MX 0COOEHHOCTH.

OIIK-2.B.1

41

Paborta OUMONISPHOTO TPaH3UCTOPA, BKIIOYCHHOTO TI0 CXEME
C OOIIIUM SMHUTTEPOM, B PSKUMAX «OTCEUKI» U
«HACBIIICHUD).

OIIK-3.Y.1

42

Pa6ota 6PIHOJI$IpHOFO TpaH3HUCTOpa, BKIFOYCHHOI'O 110 CXECME
C 06HII/IM OSMUTTCPOM, B KAKTUBHOM)» PCIKUMC.

OIIK-3.B.1

43

CeMmeicTBO cTaTHUECKUX BXOHBIX XapaKTePUCTUK
OMITIOJIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO [0 CXEME C
OOIIKMM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMeicTBO cTaTHUECKUX BBIXOIHBIX XapaKTEPUCTHK
OUITIOJIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO [0 CXEME C
OOIIMM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.V.1

45

Cxema BKJIIOYEHHsI OUIIONISIPHOTO TPAH3UCTOPA ¢ OOLIUM
KOJIJISKTOPOM B «aKTUBHOM)» PEKUME U €€ 0COOCHHOCTH.

OIIK-1.B.1

46

Cucrema H nmapameTpoB OUIOJSIPHBIX TPAH3UCTOPOB.

OIIK-2.B.1

47

POoTOTPaH3UCTOP, YCTPOUCTBO U MIPUHIUI ICHCTBUS.

OIIK-3.V.1

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

Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / audd. 3adera

Ne i/t

[Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3ayera

Kon
WHIUKATOPA

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTHPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — Ilepeyerb TeM Juisi KYpPCOBOT'O TPOEKTUPOBAHMUSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHbIii IepedeHb TeM Ui KypCOBOT'O POEKTUPOBAHUS/BITIOIHEHHS

KYpCOBOil pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO




Bompockl st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallid B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabauna 18 — IlpuMepHbli IepeyeHb BOPOCOB il TECTOB

y Kox
Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
1 ConpoTuBIiIeHHE TOJYITPOBOIHUKA MPY MOBBIIICHUH TEMIIEPATYPbl OIIK-1.3.1
e VYBeIMUYMBAETCS
e YMeHbliaercs
e IIpakT4ecku HE U3MEHACTCS
2 VY Kakux BEIIECTB HAa PHEPIeTUUYECKON JUarpaMMe BaJeHTHas 30Ha OIIK-1.V.1
IIPUMBIKAET K 30HE IPOBOAUMOCTH?
e IIpoBonHukH
e J[MdNEeKTpUKH
e IlomynpoBonHuku
3 YpoBenbp DepMu — 3T0 OIIK-1.B.1
e DJHepreTu4ecKuii ypoBeHb B 3aNpPelliecHHOH 30He sl
NOJIYIIPOBOAHMKOB BEPOSATHOCTH MOSIBJICHHSA 3JIEKTPOHA HA
KOTOpPOM paBHa 1/2.
e DHepreTU4YecKuil ypoBeHb B 3alPELICHHON 30HE IS
IIPOBOJIHUKOB BEPOSITHOCTD MOSBJICHUS 3JIEKTPOHA HA KOTOPOM
paBHa 1/2.
e DHEPreTUYECKUH YPOBEHb B BAJICHTHOM 30HE IS
MIOJIyTIPOBOJHUKOB BEPOSTHOCTD IOSIBJIICHUS JIEKTPOHA Ha
KOTOpOM paBHa 1/2.
e DHEPreTUYECKUH YPOBEHb B PA3pPEIICHHON 30HE JUIA
IIPOBOJIHUKOB BEPOSITHOCTD NOSABIIEHUS 3JIEKTPOHA HA KOTOPOM
paBHa 1/2.
4 HoBrle sHepreTmueckue ypoBHH B KpucTauiax mnonaynpoBogHukoB | OITK-2.B.1
MOTYT 00pa30BbIBATHCS
Buvibepume o0un unu nHeckonibko omeemoas:
e Bo3szeiicTBuEM 3IEKTPUUECKOTO OIS
e Ilpu nedexrax KpUCTAINYECKON PelIeTKH
e BpegeHumeM JApPYruX 2JJIEMEHTOB B KPHCTAIMYECKYIO
peleTKky
e Bo3snelicTBueM u3inydeHus
e TemoBeIMU NOJISIMU
5 Bribepute npaBuiIbHOE YTBEPIKICHHUE OIIK-3.V.1
e Ha m060M 5HEpreTM4ecKoM YPOBHE OJIHOBPEMEHHO MOXKET
HaXOJUThCS HECKOJIBKO AIIEKTPOHOB. 3arnonHeHue
pa3pelleHHbIX SHEPreTHUeCKUX 30HbI HEepaBHOMeEpHoe, Ooiee
HACBILIEHBI BEPXHUE 30HBI




e Ha mo6omM 5HepreTM4ecKoM YPOBHE OIHOBPEMEHHO MOXKET
HaXOAUTHCS HECKOJIbKO 3JIEKTPOHOB. DJIEKTPOHBI PABHOMEPHO
3aIOJIHAIOT Pa3pelICHHbIE YHEPreTHUECKHE 30HbI, HAYMHAS C
HNWXKXKHUX.

e Ha s1000M 3HepreTMnyecKoM ypoBHE OTHOBPEMEHHO MOKeT
HAXOAUTHCA He 0ojiee JIBYX 3JJIEKTPOHOB. JJIEKTPOHBI
PABHOMEPHO 3aNOJHSIOT pa3pellieHHble JYHepreTuvYecKue
30HbI, HAYMHAS ¢ HUKHUX.

e Ha mo60omM 5HEpreTM4ecKoM YPOBHE OIHOBPEMEHHO MOXKET
HaXOJUTHCS HECKOJIBKO 3JIEKTPOHOB 3aIlOJIHEHUE Pa3pelICHHBIX
SHEPreTHUECKUX 30HBl HEPAaBHOMEpPHOE, Oojiee HaCHIIICHBI
HHNKHUEC 30HBI

e Ha m000M SHEPreTHYecKOM YPOBHE OJHOBPEMEHHO MOXKET
HAXOJIUTHCS TOJBKO OJIMH AJIEKTPOH DJIEKTPOHBI PABHOMEPHO
3aMoHSIOT Pa3pEIICHHbIE YHEPTeTHUYECKHUE 30HBI, HAUWHAS C

HUKHUX.
KakoBa nmnpuumnHa JierupoBaHusi UCXOAHbIX — noaynpoBoanukoB | OITK-3.B.1
npumecsimMu?
e Jlna yBeJMYEHHUS] YMCJIA HOCHUTEEH 3apsiioB OJIHOIO WJIM
APYroro Tuma
o J[ns yBEeIMYECHHS CONPOTUBICHUS
e JIns yBenuueHus IpoOMBHOIO HANPSKEHUS
e J[ns yBEeIMYEHHS] MEXaHUYECKON IPOYHOCTH
B kauectBe npuMecen UCnoIb3yT OIIK-1.3.1
Buibepume ooun unu neckonoko omeemos:
o IIsTUBaIeHTHBIE DJIEMEHTHI
e J[ByXBaJ€HTHBIE FIIEMEHTHI
e UYeThlpexBaJeHTHBIEC AIIEMEHTHI
e TpexBajieHTHBIE 3JIEMEHTbI
Bri6epuTe 0MH WM HECKOJIBKO OTBETOB: OIIK-1.V.1
e B nomynpoBOAHHKE M-THUITA TPUMECHAS 30HA pa3MeIleHa PsiioM
C 30HOU IPOBOAUMOCTH
e B mnonynpoBOIHMKE T-THUNA TPUMECHass 30HAa MOXKET
MEPEKPHIBATHCS C BAJICHTHOM 30HOU
¢ B nomynpoBOAHHKE M-THUITA TPUMECHAS 30HA pa3MeIleHa PsiioM
C BaJICHTHOW 30HOM
e B mnonynpoBOIHMKE T-TUNA TpPUMECHass 30HAa MOXKET
MEPEKPHIBATHCS C 30HOU MPOBOJUMOCTH
BribepuTe npaBuiIbHOE yTBEPKACHUE OIIK-1.B.1

Bbzoepume O0OUH U HECKONbKO OMBEMOo8.

e B nosynpoBOAHMKE I-TUMA IPU YBEJIWYEHUU TEMIEPATYpPbI
oOpasyeTcs AbIpKa B 30HE IPOBOIUMOCTH

e B mousynpoBoaHuKe II-TUIA PH YBeJUYEHUH TEMIIEPATypPbl
o0pa3syercsi AbIPKA B IPUMECHOI 30He




e B nomynpoBogHuKEe I-TUNIA NPH YBEIMYEHUH TEMIIEPATYPBI
o0pasyercs IbIpKa B BaJIGHTHOM 30HE

e B noaynpoBogHHMKe N-THIIA NPH YBeJIHYEHUH TeMIIePATyPbl
3HAYMTEJIbHASE YacTh JJICKTPOHOB NPHMECHOH  30HBI
NepPexXoaUT B 30HYy NPOBOAUMOCTH.

e B nonynpoBogHuKE I-TUNA NPU YBEIMYEHUH TEMIIEPATYpPHI
3HAYUTEIIbHAS YaCTh JIEKTPOHOB IIPUMECHOU 30HBI MEPEXONUT
B BaJICHTHYIO 30HY

10

HeoOpaTuMbIM TUTIOM MPOOOSt OITYIPOBOAHUKOBOTO O/ SBIISETCS

e  DJCKTPUYECKUIA MPOOOH
e TenJioBoii mpoodoii
e TyHHenbHBINA MTPOOOH

OIIK-2.B.1

11

Kaxo# mosynpoBOJHUKOBBINA IPUOOP UCTIONIB3YETCS TS
npeoOpa3oBaHus NEPEMEHHOTO TOKa B MIOCTOSIHHBIHN?

Tpaunzucrop
Muon
dotoauon
Tupucrop

OIIK-3.Y.1

12

Kaxk Ha3pIBatOTCs BBIBOIBI OUIIOISIPHOTO TpaH3UCTOpa?

ba3a, koss1eKTOp, IMUTTEP
Cerka, KaToa, aHoz

3aTBOp, UCTOK, CTOK

3aTrBOp, KOJUIEKTOP, SIMUTTEP
baza, xaTon, anox

OIIK-3.B.1

13

UTto Takoe MHKEKIUS U SKCTPAKIIHSI?

e MHnxexuus — BBOJ B 00J1aCTh OCHOBHBIX HOCHTeJIel 3apsiia
NoJ AelCTBMEM NMPSIMOT0 HANIPSIKEHHS, 2 IKCTPAKIUA —
U3BJIeYeHHE HEOCHOBHBIX HOCUTeIeH Il JaHHOM 00J1acTH
NoJ AeiicTBMEM 00PATHOT0 HANPSIZKEH U

e Ulmxekuus — BBOJA B 00JIaCTh HEOCHOBHBIX HOCHUTENIEH 3apsiia
o[ IelicTBUEM OOpaTHOTO HAIMPSHKEHUS, a SKCTPAKIU —
U3BJIEYEHHE OCHOBHBIX HOCHUTENIEN I JaHHOM 00IacTH Moz
JEHUCTBUEM MPSMOT0 HAPSHKEHUS

e Umxekuus — BBOJ B 00JIaCTh OCHOBHBIX HOCUTENEH 3apsja Mmoj
NeficTBIEM 00paTHOTO HAMpPSKEHUS, & IKCTPAKIIMS —
W3BIIEYCHNE HEOCHOBHBIX HOCHUTENEH 71 TaHHOM 007acTH Mo
JEHCTBUEM TMPSMOTO HATIPSHKCHHS

e mxeknus — BBOA B 00JIaCTh HEOCHOBHBIX HOCHTEIIEH 3apsia
0J1 IEMCTBUEM MPSMOTO HANIPSKEHMUSI,  SKCTPAKIIUSI —
W3BJIEYEHHE OCHOBHBIX HOCHUTENIEN I JaHHOM 00IacTH 1oz
JeCTBIEM 00paTHOTO HAMPSIKSHHS

OIIK-1.3.1

14

Kakoe TpeboBaHue mpeabsBaseTcs K LIMpUHE 6a3bl OUIOISPHOTO
TpaH3ucrtopa?

OIIK-1.V.1




Omna gomxHa ObITh 00mbITe TU(HY3NOHHOM JITTMHBI AIEKTPOHA,
HO MEHBIIIE IJTUHBI BOJIHBI JIEKTPOHA

Ona nomkHa ObITh 60sbIine Au(Qy3nOHHON JITUHBI M UTUHBI
BOJIHBI 3JIEKTPOHA

Omna no/kHa ObITH MeHbIIe UG Py3MOHHOM TJINHBI U
JAJMHBI BOJHBI JIEKTPOHA

Omna nomkHa OBITh paBHA MEHBIIIEMY M3 3HAUCHUN

G Gy3MOHHOM UTMHBI U TMHBI BOJHBI AJIEKTPOHA

Bce oTBeTh HEBEpHBI

15 Kakyro QyHKIHMOHATBHYIO CBS3b BBIPAKAIOT CTATHYECKUMHU OIIK-1.B.1
XapaKTepUCTUKAMU OUITOJISIPHBIX TPAH3UCTOPOB?
e (CBA3b MEKIY TOKAMHU M HATIPAKEHUSIMHU BO BXOJTHOM U
BBIXO/IHOM 1ensiX NPH OTCTYTCBMHU HAIrPY3KHU
e (CBs3b MEXKIY CONPOTUBIIEHUEM BO BXOJIHOM LIETIH U TOKOM B
BBIXOZHOM LENH NPU HAIMYUH HArpy3KH
e (CBiA3b MEXAY HalPsKEHUEM BO BXOJIHOM LIENIN U
COIIPOTHBIIEHUEM B BBIXOJIHOM LI€NIM IPU HATMUUU HArpy3Ku
e (CBs3b MEXAY CONPOTUBIICHUSIMU BO BXO/IHOM U BBIXOJHOMU
LENsAX NIPU HATMYUK Harpy3KH
16 Kakyro cxeMmy BKIIIOUEHUsI OUTIOJISIPHOTO TPAH3UCTOPA TAKKE OIIK-2.B.1
Ha3bIBAIOT «IMUTTEPHBIM IIOBTOPUTEIEM»?
e bunonsapHelil Tpa3ucTop, BKIIOUYEHHBIN IO CXeMe ¢ 001en
6a3oi
e bunonspHelii Tpa3ucTOp, BKIIOUEHHBIH 110 CXeMe C 0OLINM
SMUTTEPOM
e bunonspHblil TpazucTop, BKIOUEHHBIH 110 cXeMe ¢ 00LIM
KOJUIEKTOPOM
17 Kakas cxema BKJIIOU€HUs! OUIOJSIPHOTO TpaH3ucTopa ogHoBpemenHo | OIIK-3.V.1
JIaeT yCUJIEHUE KaK 10 TOKY TaK U 110 HANPSKEHHUIO?
e bunonspHblii Tpa3ucTop, BKIIOYEHHBIH M0 cXeMe ¢ 001Iei
0a3on
e bunoasipublii Tpa3zucTop, BKJIKYEHHBIH 110 cxeme ¢ 001UM
IMHUTTEPOM
e bunonspHblil TpazucTop, BKIOYEHHBIN 110 CXEME ¢ 00IIHUM
KOJJIEKTOPOM
18 Kakas cxema BKIIOUeHHs OUTIONIIPHOTO TPAH3UCTOPA UMEET OIIK-3.B.1

HauOOoJIbIlIee BXOTHOE COMPOTHBIICHNE P HAUMEHBIIIEM BBIXOTHOM
CONPOTHUBJICHUU?

bunonspHelii TpazucTop, BKIIOYEHHBIN IO cxeMe ¢ 001ei
6a3oit

BunonspHblii Tpa3ucTop, BKIIOYEHHBIN M0 CXeMe C 00LIIM
OMUTTEPOM

BunonsipHbiil Tpa3ucTOpP, BKIKYECHHBIN MO0 CXeMe ¢ 001uM
KOJLIEKTOPOM




19

Kak onpenensiercs nuddepennpanbuoe COnpoTHUBICHNE
KOJIJICKTOPHOT'O Iepexo/ia OUIOISPHOTO TpaH3ucTopa?

Kak cooTHomIeHue NpupanieHnst HANPSIZKEeHUsI HA
KOJVIEKTOPHOM Iepexo/e K NPUPALIeHUI0 TOKA
KOJIJIEKTOPA NPH NOCTOSTHHOM TOKe 0a3bl WJIM IMUTTEpPa
Kak cooTHOLIEHNE MTpUpaIeHNs] HAIIPSHKEHUSI Ha
KOJIJIEKTOPHOM IE€PEX0/I€ K MPHUPAIIEHUIO TOKA KOJUIEKTOpa
IIPU IOCTOSIHHOM HAIPSKEHUH KOJUIEKTOP-3MUTTED

Kak cooTHOLIEHNE MTpUpaIeHNs] HAIIPSHKEHUS Ha
KOJIJIEKTOPHOM IIE€PEX0/I€ K MPUPAIIECHUIO TOKA KOJUIEKTOpa
IIPYU IOCTOSIHHOM HAaIpshKEHUHM SMUTTEPHOTO Iepexoaa
Bce oTBeTsl HEBEpHBI

OIIK-1.3.1

20

Kak onpenensierca nuddepeHnmnansHoe CONPOTUBICHUE SMUTTEPHOTO
nepexoza OUIOIIPHOTO TpaH3ucTOpa?

Kak cooTHomIEeHNe npupaiieHus HaupspKeHUsI HA SMUTTEPHOM
nepexozie K MpHUpalleHHIo Toka 6a3bl IpU MOCTOSHHOM
HaIIPSDKEHUU Ha KOJUIEKTOPHOM IIepexo/ie

Kak cooTHOIIeHHe NPHPAIEeHUs] HANIPSIKEHUs Ha
IMHUTTEPHOM Iepexoje K NPUPALIEHHI0O TOKA JMUTTEPa IPH
MOCTOSTHHOM HANPSIKEHUH KOJLJIEKTOP-IMHUTTEP

Kak cooTHoIIEHNE NpUpalleHns HapsDKEHU Ha
KOJUIEKTOPHOM I1€peX0/i€ K MPUpPAILEHUIO TOKA 0a3bl IpU
IIOCTOSIHHOM HaIpsKEHUU Ha SMUTTEPHOM IIEpexoe

Bce oTBeTHI HEBEPHBI

OIIK-1.V.1

21

Kakoii TPaH3UCTOP HA3BIBACTCA MOJICBBIM ?

JTO TPAH3MCTOP, YCHJIMTEJIbHbIe CBOWCTBA KOTOPOIoO
00yC/I0BJICHBI TOTOKOM OCHOBHBIX HOCHTeJIell 3apsjaa
O/IHOT0 3HAKA, NPOTEKAKIIUM Yepe3 NPOBOASAIINNA KaHAJ, U
YIPaBJISIEMBbIM ICKTPHYECCKHM 110JIeM

OTO TpaH3UCTOpP, B KOTOPOM  (U3UYECKHE MPOLECCHI
00yCIIOBJICHBI TIEPEHOCOM HOCHUTENEH 3apsiia 000UX 3HAKOB —
uHxekuueil n auddysueil HEOCHOBHBIX HOcUTENEH, Apeidom
OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH 3apsiia

OTO  TpPaH3UCTOp, YCHUIUTENIbHbIE CBOWCTBa  KOTOPOIO
00yCIJIOBJIEHBI TIOTOKOM OCHOBHBIX HOCHTEJEH 3apsjia pa3HbIX
3HAKOB, TMPOTEKAIOIIMM Yepe3 NpPOBOIALIMM KaHal, U
YIPaBISAEMBIM NIEKTPUUECKUM TOKOM

OTO TPaH3UCTOP, B KOTOPOM MaJIEHBKHI TOK 3aTBOPA MO3BOJISET
YIPABIATH OONBIIUM TOKOM CTOK-HCTOK

OIIK-1.B.1

22

Kakne BBIACIIAIOT OCHOBHBIC ITAPpaMETPhI IMOJIEBBIX TpaHSI/ICTOpOB?

Kpytusna XapakTepucTUKH S, BXOJHOE M  BBIXOAHOE
conpotuieHus RBx. u Ri, koadpuument ycunenus u, eMKOCTh
MEXJ1y 3aTBOPOM U UCTOKOM (31

OIIK-2.B.1




e BxonmHoe u BeIxogHoe conpotuBiieHus Rex. u Ri, koadpdurment
YCWJICHHS U, BXOJHOM TOK IBX., EMKOCTb MEXIy 3aTBOPOM H
ctokoM C3c

e BxonmHoe u BbIXomHOE conpotuBieHus: RBx. u Ri, BXogHO# TOK
IBX., eMKOCTb MEX]ly 3aTBOPOM U ucTOKOM (31

e Kpyrusna xapakTepucTHKH S, BXOJHOE€ M BBIXOJHOE
conporuBjieHuss RBx. u Ri, ko3¢ puuneHT ycuneHus u

e Bce oTBeTHI HEBEPHBI

23 MII-TpaH3ucTopoM CO BCTPOEHHBIM KaHAJIOM Ha3bIBACTCS OIIK-3.V.1
e [IloseBoii TPAaH3UCTOP, KOTOPBIN MOXKeT padoTaTh B peKuMe
oboramieHuss M1 00eTHEHM S ;
e [loneBoii TpaH3UCTOP, KOTOPBIA MOXKET pabOTaTh B peXKUME
oOorareHus;
e [losneBoii TpaH3UCTOP, KOTOPBIA MOXKET pabOTaTh TOJBKO MIPU
00paTHOM HaNpPsHKEHUS Ha 3aTBOPE;
e [loneBoii TpaH3UCTOP, KOTOPBIA MOXKET pabOTaTh TOJBKO ITPU
IPSIMOM HaNpsKEHUs Ha 3aTBOPE;
24 [Toporossim HamnpsixenueM B M/III-tpan3ucrope ¢ unaynuposanasiM | OIIK-3.B.1
KaHaJIOM Ha3bIBaeTcs
e HanpsikeHue cTOK-UCTOK, IPU KOTOPOM 00pa3yeTcs KaHall
IIPOBOJIUMOCTH;
e HanpskeHnue 3aTBOP-UCTOK, IPH KOTOPOM 00pa3yercs
KaHaJI IPOBOAUMOCTH;
e HampsokeHne CTOK-UCTOK, TPH KOTOPOM MPOUCXOAUT
MEpPEKPHITHE KaHAJa;
e HampspkeHue 3aTBOp-UCTOK, IPU KOTOPOM ITPOUCXOJIUT
MIEPEKPHITHE KaHAJIA.
25 HarmpsixeHneM 0TCEUKH MOJIEBOT0 TPAH3UCTOPA HA3bIBACTCSA OIIK-1.3.1
e HampsokeHne CTOK-UCTOK, TPU KOTOPOM HPOUCXOAUT
MIEPEKPBITHE KaHAJIA;
e HanpskeHnue 3aTBOP-HCTOK, IPH KOTOPOM IPOMCXOIUT
NepeKkpbITHE KAHAJIA NIPH HYJIEBOM TOKe TPAH3UCTOPA;
e HampsokeHne CTOK-UCTOK, TPU KOTOPOM HPOUCXOAUT
MIEPEKPHITHE KaHAJIA IIPU HYJIEBOM TOKE TPaH3HCTOPA;
e HampsokeHne 3aTBOp-UCTOK, IPU KOTOPOM ITPOUCXOIUT
MIEPEKPHITHE KaHAJIA IIPYU HEHYJIEBOM TOKE TPaH3HCTOPOB.
26 CTOKOM I0JIEBOTO TPAH3UCTOPA HA3BIBAIOT OIIK-1.V.1

e OnauH U3 BBIBOJIOB TPAH3UCTOPA, YePE3 KOTOPHIN OCHOBHBIE
HOCHUTENH 3apsiJa BXOAAT B KaHAJ;

e OpauH U3 BBIBOJ0OB, Yepe3 KOTOPbIH OCHOBHbIE HOCUTEIH
3apsma BbBIXOASAT U3 KaHAJIa;

e BEIBOI OT yIIpaBIISIONIETO IEKTPOJIA;

e BrBox OT 0051acTH, B KOTOPOU CO3AETCS KaHAJ.




27 HcToKoM 10JIEBOTO TpaH3UCTOPA HA3bIBACTCS OIIK-1.B.1

e OnauH U3 BLIBOJIOB, Yepe3 KOTOPbIii 0CHOBHbIE HOCHTEIN
3apsi/ia NOCTYNaT B KaHAJ;

e OnuH U3 BBIBOJIOB, Ye€PE3 KOTOPBI OCHOBHBIC HOCUTEIHN 3apsiia
BBIXO/IAT U3 KaHasa;

e BEIBOJ OT ynpaBIsIIOLIETO 3IEKTPO/IA,;

e BrIBox oT 00s1aCTH, B KOTOPOIi CO3/1a€TCs KaHAI.

28 3aTBOPOM MOJIEBOTO TPAH3UCTOPA HA3BIBACTCSA OIIK-2.B.1

e OpauH U3 BBIBOAOB, YEPE3 KOTOPBII OCHOBHBIE HOCUTEIH 3apsiia
BXOJIAT B KaHaJ;

e BbIBOI OT ynpaBJIfIlOLIEro 31eKTPoaa;

e OpuH U3 BBIBOAOB, YepPe3 KOTOPBII OCHOBHbIE HOCUTEIH 3apsiia
BBIXOJIST U3 KaHAIa;

e BriBox oT 00acTH, B KOTOPOil cO3/1a€TCs KaHa.

29 M/II-TpaH3ucTOpoM C HHAYLUMPOBAHHBIM KaHAJIOM HA3bIBAETCS OIIK-3.VY.1

® [I0JI€BOM TPAH3UCTOP, KOTOPBIA MOXKET pabOTaTh B PeXKUME
oOorareHuss 1 00eIHEHUS;

® 10J1eBOii TPAH3UCTOP, KOTOPBIii MOXKeT padoTaTh B peKuMe
odorameHmst;

® [I0JIEBOM TPAH3UCTOP, KOTOPBI MOXET paboTaTh TOJIBKO IIPU
00paTHOM HaIpsKEHUs Ha 3aTBOPE;

® [I0JIEBOM TPaH3UCTOP, KOTOPBIA MOXKET paboTaTh TOJIBKO IPU
MPSIMOM HANPSDKEHUS Ha 3aTBOPE;

30 VYrpaBiieHHuEe TOKOM CTOKa B TIOJIEBOM TPAH3UCTOPE C OIIK-3.B.1
YIPaBIISIONIMM P—N TIEPEX0IOM OCHOBAHO Ha

¢ H3MCHCHMH HNIUPHUHBI U CCUCHUS KaHAJa IIPU USMCHCHUM
OﬁpaTHOFO HAIIPSKECHUS «3aTBOP — HCTOK»;

¢ HM3MCHCHHU INWPUHBI U CCYCHHUA KaHaJIa ITPU U3MCHCHUU
IMPAMOI0O HAIPSKCHUS «3aTBOP — UCTOK);

¢ M3MCHCHHU CONPOTUBIICHUSA KaHalla BCIICACTBUC U3MCHCHU A
KOHIOCHTpAINN UHKCKTUPOBAHHBIX HOCHTCJ’ICfI;

¢ HM3MCHCHHU INHWPUHBI U CCYCHHUA KaHaJIa ITPU U3MCHCHUU
HAIPSXKCHUA KCTOK — MCTOKY;

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HON (hOPMBI
00ydYeHUsI, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/mt [TepeueHb KOHTPOJIBHBIX PAOOT
He npenycmotpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIYyphl  OIICHUBAHHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKaJbHBIX HOpMaTUBHBIX akTtax [VYAIIL, peraMeHTHpYOmUX MOPSAOK U MPOLEAypYy



MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00y4aronuxcs
'YAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKOE 1 SICHOE M3JI0KEeHHE yueOHOTo MaTepuraia. HazHaueHre COBpeMEHHOM JIEKIIUMK B paMKax
JUCIUIUIMHBEL HE B TOM, 4YTOOBI TOJYYUTh BCIO HHGPOPMAIMIO MO TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO IIO3HAHUS, HOBEHUIINX
JTOCTHIKEHUI HAay4YHOW MBICTU. B yueOHOM mporiecce JIKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MHPOPMAIMOHHYI0 (YHKIMU. JIEKIHs pacKpblBaeT MOHATHUHHBIN arrmapar
KOHKpPETHOW oOjacTu 3HaHWS, €€ TPOOJEMBI, JaeT IENbHOE NPEJCTABICHHE O IUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU JUCIUIUIMHAMU.

ILranupyeMbie pe3yJIbTaThl IPH OCBOCHUU 00YYaIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
ONpeeNseTcs UeIeBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE NPOQPECCUOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbHOU PabOTHI;

— TOJyYeHHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O TIPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAHUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICIU U
MOJIO’KEHUS, TPUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMYHBIX (POPMYIHUPOBKAX);

—  TOJy4YeHHE TOYHOTO MMOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JIEMOHCTpauuend CIaioB H
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 1O JUCIUTIIIMHE.

CTpykTypa IpeaocTaBISHHS JSKIIMOHHOT0 MaTepHana:

— Jleknuu,

— JleMoHCTpaIusi IPOMBIIIIEHHBIX 00pa3li0B MOTYNPOBOJHUKOBBIX IPUOOPOB;

— JleMoHCTpaIus 2IEKTPUIECKUX CXeM BKIIFOUEHUS TTOTYTPOBOIHUKOBBIX TPUOOPOB.

11.2. Metoauueckue yKa3aHusl JUIsi 00yJaroIIMXcs IO yUYacTHIO B CEMUHapax

OCHOBHOM T1eNBI0 JIsI 00YYarOIIEeTrocs SIBIISIETCA CUCTeMAaTu3alus U 0000IIeHe 3HaHNu!
Mo wu3yyaeMou Teme, pasaeny, (QopMHUpoBaHHE YMEHHs paboTaTh C JOMOJHUTEIbHBIMU
HMCTOYHHKAMU WH(GOPMAIUHU, COMOCTABIATh M CpPaBHUBATh TOYKU 3PEHUS, KOHCIEKTUPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3p€HUs U T.I. B COOTBETCTBHMM C Beayllen
TUTAKTUYECKON IIeJTbI0 COJIEP)KAaHUEM CEMUHAPCKUX 3aHATUN SIBISIOTCS Y3JIOBBIE, HamOoliee
TPYIOHBIC JUISI TIOHUMAaHHS M YCBOSHHS TEMbI, pa3leibl JUCHUIUIMHBL Crennduxoil maHHON
(GhOopMBI 3aHATUN SBISETCS COBMECTHAsI paboTa mpernojaaBaTeisi U 00ydJaromierocs: HaJl perieHueM
MOCTaBIIEHHOW MpoOJeMBbl, a TOHWCK BEPHOTO OTBETa CTPOWTCS HAa OCHOBE YEpeIOBaHUS
VHJIUBUYATIbHON U KOJUIEKTUBHOM JNEATEIBHOCTH.

[Tpu MOATOTOBKE K CEMUHAPCKOMY 3aHSATHIO IO TeME MPOCTYIIaHHON JIEKIIMK He0OX0IMMO
03HAKOMHTHCS C TUIAHOM €T0 TMPOBEICHHUS, C TUTEPATYPOH U HAYIHBIMU MTyOTUKAIMSIMH 110 TEME
CeMHUHapa.

TpebGoBaHus K TPOBEICHUIO CEMUHAPOB

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAaKTHYECKUX
3aHATUN



IIpakTHyeckoe 3aHATHE SABISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOIro
npoliecca, 3aKII0Yaloniascs B BBITOJTHEHUN 00YyYalOUIMMHUCS 110JI PYKOBOJCTBOM IPETIo1aBaTels
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4yeOHOMU
JUCLIUTUTMHBL, TPUOOPETEHHsI YMEHUN M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIBHOCTH.

Iesbro NIPakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCs. NPUBUTHE O0ydYarOLUIMMCS
YMEHUU U HAaBBIKOB IPAKTUYECKOU IEATEIBbHOCTH 110 U3y4aeMOH NUCLMILUIMHE.

[Inanupyemble pe3yabTaThl TP OCBOEHHH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3als 3HaHUW IpU peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEIbHBIX CIHOCOOHOCTEH, CaMOCTOSATENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCLUILINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS IOJTYYEHHBIX 3HAHUM UL
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIyaJbHON (popm
o0y4eHusl.

TDC6OB8.HI/I$I K IIPOBEJICHHIO ITPAKTUYCCKHUX 3aHITHI

11.4. Metoauueckue yka3zaHus Ui 00y4daroluXcs MO BBITTOIHEHUIO Ta00PaTOPHBIX paboT

B xoze BINOTHEHUS J1a00OPATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YIITyOHUTh M 3aKPETUTh
3HAHUS, IPAKTUYECKHUE HABBIKH, OBJIAJETh COBPEMEHHOW METOJIMKOM M TEXHUKON 3KCIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAIUOHHON XapaKTepUCTHKOM oOydaromierocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PaCYETHO-aHAINTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPHUITHIM.

BeinonHenue 51abopaTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUs] JUCLUIUIMHBI, ONpENesiseMOol Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue ey X OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHrEe HaBBIKOB UCCIIE0BAHMS MTPOLIECCOB, ABICHUH U 0OBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILINHBL;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alldsd TEOPETUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKIUX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUIINHE;

— mpuoOpeTeHrne HaBBIKOB CAaMOCTOATEILHON pabOThI ¢ 1a0OpaTOpHBIM 000PYI0BaHUEM
U mpudopamu.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

HccnenoBanne xapakTepUCTHK MOIYIPOBOAHUKOBBIX IpuOOpoB. JlaboparopHas pabota
BBINOJIHSACTCS] OpUTaZoN U3 ABYX-TPEX CTYJEHTOB Ha YHMBEPCAJIbHBIX U3MEPUTENIbHBIX CTEHJIaX.
[IpoBeneHne WCCIETOBAaHUI OCYIIECTBISETCS B COOTBETCTBHM C 3aJaHWEM W B yKa3aHHOH
MOCJIEeI0BATENbHOCTU. Pe3ynbTaThl U3MEpEHH 3aHOCATCS B IPOTOKOJI MCTIBITAHUM, KOTOPBIH 1O
OKOHYAaHWU MCCIIEIOBAHNH TOJKEH OBITH MPENICTABIICH IS TPOBEPKH MPETIOIaBaTEIIo.

CrpykTypa ¥ hopMa 0TYETA O JabopaTOPHOM padoTe

OT4er n0MKEeH COJepKaTh: HAMMEHOBAHHE U 11€JIb paOOThI; CXeMbl U3MEPEHHIA; TaOIUIIBI
H3MepeHHBIX JaHHBIX T‘pa(bI/IKI/I XapaKTepI/ICTI/IK I/ICCHe}IyeMBIX 06’I)eKTOB; paCC'-II/ITaHHI)Ie
3HAUEHUS MapaMeTPOB HCCIEAYEMbIX O0BEKTOB; KpaTKKe BBIBOIbI. OTUET BBIMOIHSIETCS Ha Oeoi
oymare dopmata 297 x 210 kB. MM.

TpeboBanusg Kk 0hOPMIICHHUIO OTUYETA O JIADOPATOPHOI padboTe




Oo6paser opopmiieHHST TUTYJIBHOTO JIMCTA MPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMCTaX (popmara oTdera. MimocTpanmuu Maibix pa3MepoB
pa3MenialTcsl Ha OJHOM JHcTe. Bce rpaduku v pUCYHKH AOKHBI MMETh HYMEpalHio U
MOSICHSIFOIIME TOAMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro oObekTa. [IpuHIMMUANBHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeboBanmsimu ECKJI.

1. AopamoB, A. II. DnexrpoHuka. MeTonuyeckne yKa3aHUsS K BBIIIOJHCHHUIO
71a00paTOpHBIX pabOT MO MCCIIEOBAHUIO MOJIEBBIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Omapun. CII6: I'VAII, 2009. — 42 c.: wi.

2. AOGpamoB, A. II. DnexktpoHuka. MeToauyecKkue yKa3aHHs K BBIIOJIHEHUIO
71a00paTOpHBIX PabOT MO MCCIEAOBAHUIO MOJYNPOBOJHUKOBBIX nuoaos/ A. II.
Abpamos, B. B. Onapun. CI16: I'VAIIL, 2008. — 41 c.: u.

3.  AoOpamoB, A. II. OcCHOBBI TOJYIIPOBOJHUKOBOW JJICKTPOHHKH. MeToaudecKue
yKa3aHUs K BBITOTHEHHUIO JabopaTopHbIX padoT./ A. I1. A6pamos. CII6: I'YAIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHeie U 1oJIeBbIE TPAH3UCTOPBL. METOANYECKUE YKA3aHUS K
BBITIOJIHEHHIO JabopaTopHbix pador./ A. II. Aobpamos, B. I'. Hedemnos, A. C.
[Tapackyn. CI16: I'VAIL, 2020. — 30 c.: u.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOUIUXCS IO MPOXOKACHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBIIIOJIHEHUS KYPCOBOI pabOThI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy OOYUAIOLIMXCS OTIBITA
KOMIUIEKCHOTO peIlleHUs] KOHKPETHBIX 3a/1a4 MPOPeCCUOHANBHOMN JAEITeIbHOCTH.

KypcoBoii mpoekT/ pabota 1mo3BoJisieT 00ydaromemMycs:

CTDVKTVD& MOSICHUTEILHOM 3aIIMCKU KYPCOBOTI'O HDOCKTa/ Da6OTI)I

TDC6OBaHI/I$I K Od)O‘[)MJ'IeHI/IIO MOSICHUTCILHON 3aIUCKH KYPCOBOT'O HDO@KT&/ Da6OTBI

11.6. Meroauueckue ykazaHusi UIsi 0OYYaIONIMXCS 10 MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroNIuiicss BBITOIHAET paboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIIOUYATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsS CaMOCTOSITENbHONH paboThl, y oOydaromierocst GopMHpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHMH M CHCTEMAaTHU3allUU TNPUOOpETaeMbIX 3HAHWM, 00ECHedrnBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBSIIONIMMH  CAMOCTOSATENbHYIO  paloTy
00yYaromuX CASIBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKHE YKA3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.7. Meroauyeckue ykazaHusi 111 00 yHArOITHXCsI IO TIPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEUEHUE CEMecTpa C b0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.


https://guap.ru/standart/

11.8. Metoauueckue ykazaHus sl OOy4YarOUIUXCs MO0 MPOXOXKICHHUIO MPOMEKYTOYHON
aTTecTaluu.

HpOMe)KYTO‘IHaH arTecragus OGy‘-IElIOH_[I/IXCSI HpeIIYCManI/IBaeT OILICHHUBAHHC
MPOMEXKYTOUYHBIX M OKOHYATEIBHBIX Pe3yJIbTaTOB 00y4YeHMS 1o auciuiuimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opMa OLIEHKHU 3HAHUH, MOTYYEHHBIX 00YJaIOUIMMCS B IIPOLIECCE U3yUCHHS
BCGfI JUCHUIIIIMHBI UJIN €€ 4aCTU, HAaBbIKOB CaMOCTOHTGHBHOﬁ pa60TbI, CHOCO6HOCTI/I HpI/IMeHHTL
UX JUIS PEIICHHS IPaKTUYECKMX 3a1ad. JK3aMeH, KaK IPaBHJIO, IPOBOIUTCS B IEPHOT
9K3aMEHAIIMOHHOW CECCHUU W 3aBEPIIACTCS aTTECTAMOHHOW OICHKOW «OTIUYHO», «XOPOIIO»,
«YJOBIICTBOPUTEIIBHO», «HEYOBICTBOPUTEIIHHO.

— 3a4eT — 3TO (popMa OLICHKH 3HAHUH, MOJYYCHHBIX O0YYAIOIIUMCS B XOJ€ M3yUYCHUS
y4eOHOM TMCUUILTMHBI B LIEJIOM WJIM MIPOMEKYTOUHas (10 OKOHYAaHUU CEMECTpa) OLICHKA 3HAHUH
00yYJarOIIMMCS 10 OTJEIBHBIM pa3jieliaM JUCIUIUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTCHO
WA «HE 3a4TEHOY.

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUH, IOJyYEeHHBIX
00y4aromuMcs TIPU U3YYCHUU TUCIMILIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEAOBATEILCKAX PA0OT U MPOXOXKICHUH MPAKTHUK C ATTECTAIIMOHHONW OIICHKOM
COTIIMIHOY, «XOPOIIIOY, Ky IOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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