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AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
o0Opa3oBaHusi — mporpaMmy OakanaBpuaTa [0 HANpPaBICHUIO IMOATOTOBKM/ CHELMAIbHOCTH
11.03.02 «VH(POKOMMYHHUKALIMOHHBIE TEXHOJOTHM W CHCTEMBl CBSI3W» HAINPaBICHHOCTU
«IIporpamMmmHO-3aIuIIeHHble MH()OKOMMYHHMKalMKW». JlucuuminHa peanusyercs Kadeapoi
«Ne23».

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

OIIK-1 «Cnoco0OeH ncnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK M
MaTEeMaTHKH JUIsl peIeHHs 3a]ja4 MH)KEHEPHO! JAeATeIbHOCTI

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
UCIIOJIb30BaTh OCHOBHBIE IPUEMBbI O0PAOOTKHU U MPEJICTABICHHS IT0JTyUYEHHbBIX JAHHBIX)»

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
(Gu3nyeckux IMPUHLUIIOB JAEHUCTBUS, XapakTEpUCTUK, Mojeled U  0coOeHHOCTEeH, B
PaTMOTEXHUYECKHX IIETIIX OCHOBHBIX THUIOB aKTUBHBIX MPUOOPOB, MPUHIIUIIOB UX NOCTPOCHUS U
MEXaHU3MOB BIMSHMS YCIOBUIN 3KCIUTyaTallud Ha paboTy aKTUBHBIX IIPUOOPOB.

[IperonaBanye TUCHMIUIMHBI TIPEAyCMAaTpPHUBAET ClEAyIoUIre (opMbl OpraHU3alHuu
yueOHOro npolecca: JeKIHH, JJa00paTopHble pabOThl, CAMOCTOSITEIbHAS paboTa 00yYaroIerocs.

[TporpaMMo#i TUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTals B popMe 3K3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[lenpro mpemogaBaHHUs IUCHUIUIMHBI «ODJIGKTPOHHUKA» SIBIIACTCS W3YYCHHE CTYACHTAMHU
(M3UYEeCKUX TPHUHIIMIIOB JCHCTBUS, XapaKTEPUCTHK, MOJAENIEH M O0COOCHHOCTEH WCIOIL30BaHMS B
PaMOTEXHUYECKUX IIETISIX OCHOBHBIX THUIIOB aKTHBHBIX MPUOOPOB, MPUHIIMIIOB MOCTPOCHHS U OCHOB
TEXHOJIOTHH MUKPOIJICKTPOHHBIX IIETICH, MEXaHU3MOB BJIHMSIHUSI YCIOBHUH IKCIUTyaTalu Ha paboTy
AKTUBHBIX MPHOOPOB W MHKPODJCKTPOHHBIX 1Iienied. [Ilpy M3y4eHWUM OSTOW JUCLUIUIMHBI
3aKJIa/IBIBAIOTCS OCHOBBI 3HAHUH, TIO3BOJISIONIMX YMEJO HMCIOJIb30BATh COBPEMEHHYIO DJIEMEHTHYIO
0a3y paJMOdJIEKTPOHUKH W TIOHUMAaTh TCHIICHIIMM M TMEPCIICKTHBBI €€ Pa3BUTHA U MPAKTHYECKOTO
WCTIOJIb30BaHUS; MPUOOPETAIOTCS HABBIKM pacueTa PeKUMOB aKTHUBHBIX MPHOOPOB B JJICKTPOHHBIX
IEeNsIX, OSKCICPUMEHTAILHOTO WCCIEOBaHNS WX XapaKTePUCTHK, HW3MEPEHHsI MapaMeTpoB |
MIOCTPOCHUS 0A30BBIX SYEEK AICKTPOHHBIX IETICH, COMIEPIKAIINX TAKUE IIPUOOPHI.

B ol6mactu BocnMTaHWs JTUYHOCTH IIEIBIO MOATOTOBKH 10 JAaHHOW IUCIHMILIAHE SBISICTCS
(GOopMHpPOBaHUE COLMAIBHO-JIMYHOCTHBIX U OOILICKYJIbTYPHBIX KOMIICTEHIIMH, TAKUX KAdecTB, Kak
[EeJICYCTPEMIICHHOCTh, OPraHU30BaHHOCTh, TPYAOIIOOUE, OTBETCTBEHHOCTh, I'PAXKTAHCTBEHHOCTb,
KOMMYHHUKATHBHOCTb, TOJIEPAHTHOCTb U JIP.

1.2. JlucumrnianHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUCHUS 10 JUCIUTIINHE, COOTHECEHHBIX C
IaHupyeMbIiMu pesynbTatramu ocBoenust Ol BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JanaTh CIEAYIOIUMHU
KOMIETECHIMSAMU WM UX YacTsMU. KoMIeTeHIIMn U MHIMKATOPbl UX JOCTHXKEHUS MPUBEICHBI B
tabnue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Kon n Kon n HauMeHoBaHue MHIUKATOpa
HaVMEHOBaHUE
KOMIIETEHI[UHA JIOCTHYKEHHUS KOMIIETEHIIUHU
KOMIIETEHIIUH
OIIK-1.3.1 3HaeT pyHIaMeHTaIbHbBIE
OIIK-1 Cnocoben by
3aKOHBI MPUPOJIBI 1 OCHOBHBIE
HCIIOJIL30BaTh
(U3UYECKHNE MaTEMAaTHYECKHIE 3aKOHbBI
MOJIOKEHUSI, 3aKOHBI
METO/Ibl HAaKOILJICHHUS, TIepeIaun 1
1 METOJbI

00paboTKK HHPOPMALIUU

OIIK-1.Y.1 ymeer npuMeHSTh
¢du3nueckre 3aKOHbI 1 MaTeMaTHUECKUe
METO/BI JUTSI PEIICHHS 33124
TEOPETUYECKOT0 U MPHUKIIAJTHOTO
Xapakrepa

OI1K-2.3.1 3HaeT 0OCHOBHEIE METOIBI U

ObmenpodeccnoHanbHbIe

C€CTCCTBCHHBIX HAYK
KOMIICTCHIIUU

Y MaT€MaTUKH JJIs
peuieHus 3aaa4y
WHXKEHEPHOU
NEeATEIbHOCTH

ObmenpodeccuoHanbHbIe
KOMIICTCHITHH

OIIK-2 CnocobeHn
CaMOCTOSTENILHO
MIPOBOJTUTH
3KCHCpI/IM€HTaHBHLIe
HCCIEAOBAHUS U
HCITOIb30BAaTh
OCHOBHBIC HpI/IeMBI
00paboTKu u
MIPECTABICHHS
MOJTYYCHHBIX JTAHHBIX

CpeZCTBa MPOBEICHUS
HKCIIEPUMEHTATBHBIX MCCIIeIOBAaHNH,
CHCTEMBI CTaHJapTU3ALUH U
cepTuduranun

OIIK-2.Y.1 ymeeT BbIOMpaTh CIIOCOOBI U
CpeICTBa U3MEPEHUI U IPOBOIUTD
OKCIIEpUMEHTAIbHBIE UCCIICIOBAHMS
OIIK-2.B.1 Bnageer cnocobamu
00paboTKH U MpeCTaBICHUS
MOJTYYCHHBIX JIaHHBIX U OLIEHKU
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH

2. Mecro nucuumianHsl B cTpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, pPaHee MPUOOPETEHHBIX 00YyYaIONTUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:



— «®Du3ukay,
— «DJEeKTPOTEXHUKAY,
— «be3omacHOCTh KU3HEACATEIBHOCTI.

3HaHus, NOJYYEHHbIE IPU M3YYEHHUU MaTepuaya JaHHOW JUCLMILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUCHUE, TAaK U MOTYT UCIIOIB30BATHCS MPU U3YUCHUH IPYTHX JTUCIHUILIINH:

— «DNeKTPOMAarHUTHBIE OIS U BOJIHBDY,

— «CxeMOTexXHHKAY,

— «udposas 06paboTKa CUTHATIOBY.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCHUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpam) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIUITIIUHBI

TpyroemMKOCTh 110
Bun yuebnoit paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemMKocnb oucyunIuHl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacos npakmuueckoi no02onmoeKu
Ayoumopnuie 3anamus, BCETo 4ac. o1 o1
B TOM YHCIIE!
neknuu (JI), (wac) 34 34
npakTuueckue/cemunapckue 3anstus (113),
(dac)
nabopartopubie pabotsl (JIP), (dac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (dac) 30 30
Buo npomesxcymounoii ammecmayuu’. 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

P Jleximn 113 JIP KII CPC
a3JIelIbl, TEMbI TUCITUTIIAHBI (qac) (C3) (qac) (sac) (1ac)
Cemectp 4

Paznen 1. DneMeHTHI PU3MKU TBEPOTO TEINA. 7
Tema 1.1. ®dusndeckre OCHOBBI 4 4
MIOJTYTIPOBOTHUKOBBIX ITPHOOPOB.
Tema 1.2. KOHTaKTHBIE SIBICHHS. 6 3
Paznen 2. [TonmynpoBoHUKOBBEIE TIPHOOPHI. 8
Tewma 2.1. [lonynpoBOAHUKOBBIE JUOBI. 6 3
Paznen 3. [lonynpoBoIHUKOBBIE TIPUOOPBHI. 8




Tema 3.1. IToneBbIe TPAH3UCTOPHI. 6 3

Tema 3.2. bunossipabie TPaH3UCTOPHI. 6 2

Paszzen 4. OnTodIEKTPOHUKA. 7

Tema 4.1. ®OTOINEKTPUIECCKUE U U3TyUaTEIbHBIC 6 2

TIPUOOPHI.

Hroro B cemectpe: 34 17 30
Hroro 34 0 17 0 30

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS ONPEIeTICHHBIX TPYAOBbIX (YHKIIMIA, CBSI3aHHBIX ¢ OyayIiel npodeccuoHanbHON
JESTENIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [IUKIIa
HazBanue u copepxanue pa3aeioB U TeM JEKIIMOHHBIX

Howmep pazaena g
3aHATHI

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

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

1.2. KoHTaKTHBIE SIBJICHUS.

[lonsTue o p-n-nepexone, Tumbsl p-N-nepexoaoB. dusnyeckue
Mpoleccsl B p-N-miepexojie Ipu OTCYTCTBUM U IPU HAIWYUU
BHEIIIHETO HaNpsuKeHHs. BoimpTraMiiepHas xapakTepucTHKa p-N-
nepexonia. KOHTakT «MeTayuI-noynpoBOJHUKY», 3aBUCHMOCTb
€ro CBOMCTB OT palOThI BBIXOAA MOJYNPOBOJHUKA U METaJlIa.
I'eTeponepexobl.

Pa3nea 2 IHosrynpoBoaHNKOBBIEC TPHOOPHI.

2.1. IlonynpoBOJHUKOBBIE JUOBL.




[TorynpoBOAHUKOBBIH AMO]I, €T0 XapaKTEPUCTUKH U TTApaMETPHI.
OcHoBHbIE BUIBI TPO0OOs p-N-niepexoa. [TepexoaHbie mpoIecch
B TIOJYMPOBOJHUKOBOM JHOJIE, HAKOIUICHHE W PACCACHIBAHHE
n30bITOYHOTO 3apsiia, M y3noHHAS eMKOCTh. DKBUBAJICHTHAS
cXeMa  IOJyNPOBOAHUKOBOrOo  auona. (OCHOBHBIE  THUIIBI
MOJTYTIPOBOTHUKOBBIX JTUOJIOB, UX KOHCTPYKIIUH, TapaMeTpPhl U
00JIaCTH IPUMEHEHHS.

Pa3zgen 3

IosynpoBoaHMKOBBIE TPUOOPHI.
3.1. [loneBble TPaH3UCTOPHI.

IToneseie TpaH3UCTOPBI C 3aTBOPOM B BuUE P-N-nepexona. Mx
YCTPOMCTBO, MNPUHUUI  JCHCTBHS, CXEMbl  BKJIIOYCHMS,
XapaKTEPUCTHUKU U IApaMETPhl. 3aBUCUMOCTb XapaKTEPUCTHUK OT
Temneparypbl. Harpy3o4HbIil peXuM IOJEBOrO TPaH3UCTOPa,
Harpy304Hbl€ XapaKTepUCTUKH. DPU3NYECKUE SABJICHUSA Ha
MIOBEPXHOCTU MOJYNpOoBOAHMKA. [losieBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBopoM (MOII- miin M/III-Tpa3ucropsr), ux
NPUHLMIT ~ JIEHCTBUS,  XapakTEpPUCTUKHM U IapaMeTphl.
Ocobennoctn  momubix  MJIII-Tpan3ucropoB.  O6nactb
IIPUMEHEHHUSI [TOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipubie TPaH3UCTOPHI.

Tpan3ucrop Kkak cucremMa JAByX B3aUMOJEHCTBYIOIIMX p-N-
nepexosioB. Bo3MoxkHBIE peXHMBI  pabOTHl  TPaH3UCTOpA:
AKTUBHBIN (YCUJIUTENIbHBIN ), OTCEUKH, HACHIILIEHUS, THBEPCHBIM.
®dusnueckue mporecchl B 0e3aperoBOM TpaH3UCTOpPE B
aKTUBHOM YCHJIMTEJIIBHOM pexume. Toku B TpaH3UCTOPE.
Koapduuuent mnepemaun  SMUTTEPHOTO TOKa U €ro
cocTaisitole. Tpu cxeMbl BKIIIOYEHUSI TPAH3UCTOPA: C OOIIUM
SMHUTTEpPOM, C oOmeill 0a30if u OOmUM KOJUIEKTOPOM.
XapakTepUCTUKU TpaH3UCTOpa B cxeMmax ¢ obOmel 6a3oi u ¢
oOuIM AMUTTEpOM. Biinsinne TemnepaTypsl Ha XapakTepUCTUKU
TpaH3UCTOpa. TPaH3UCTOP KaK JIMHEHMHBIM YETBIPEXIOIIOCHUK.
CucreMbl MaJOCUTHANIBHBIX (U epeHnalbHbIX) TapaMeTPOB
TpaH3ucTtopa. OnpeneneHre MalOCUTHAIBHBIX apaMeTpoB IO
XapakTepuCTUKaM TpaH3ucTopa. Paborta TpaH3ucropa mpu
HaJIMYUU HAarpy3kd B KOJUIEKTOpHOM 1enu. HarpysouHsle
XapaKTepUCTHKHU TpaH3ucTopa. [lapameTpsl, XapakTepusyroume
pPEXUM YCWIECHMSI, OIPENEICHHE MX I0 XapaKTEpUCTHKaM.
Boi6op paboueil TOUKM TpaH3UCTOpAa B PEXUME YCUICHHS.
CxeMOTeXHHYECKHE CIOCOOBI  3afaHusi paboyell  TOUKH.
BnusHue HenMHEWHOCTH BXOAHBIX XapaKTEPUCTHK Ha padboTy
TpaH3UCTOpa B pexkuMme ycuieHus. Pabora Tpan3ucropa Ha




BbICOKMX 4acTorax. Jlpeiidosrie Tpansucropsl. Ilapamerpa,
XapaKTEePU3YyIOLe BBICOKOYACTOTHBIE CBOMCTBA TPAaH3UCTOPA.
DOKBHUBAJICHTHbIE CXEMBI TpaH3ucTopa (popmaibHBIE U
¢usnyeckue). Mopenu TpaH3UCTOpPA, UCIONb3yeMble TpU
KOMIIBIOTEPHOM IPOEKTUPOBAHUM AJIEKTPOHHBIX cxeM. Paborta
TPAH3UCTOPA B PEXKUME NEPEKIIOUEHUA. YCIOBHUS OTCEYKU H
HacelmeHus. llepexogHele mpoueccsl B TPaH3HCTOpPE IIPH
nepekmodyeHnn. Ilapamerpa TpaH3MCTOPOB B HMITYJIBCHOM
pexume. TpaH3UCTOPHBIM KIIKOY, ITOCTPOEHHBIM IO CXEME C
o0muM sMuTTepoM. llpenenbHO OMyCTHMbIE MapaMeTphl
TPAH3UCTOPA.

Paznea 4 OnrTo3/1eKTPpOHMKA.
4.1. ®OTOIIEKTPUICCKHEC U U3ITydaTeIbHbIE TPUOOPHI.

@DOTOpE3uCTOPbl, WX KOHCTPYKIUS, XapaKTEPUCTHKU U
napameTpsl. DPu3MUECKHEe TMpoIecchl B p-N-Tiepexoje MpHu
BozzaeiictBuu  ceera. @Poro DJIC. DororasbBaHUYECKHE
3JIEMCHTHI. q)OTOI[I/IOI[I)I, OCHOBHBLIC PCKHUMBI HX pa6OTI)I.
XapakTepucTuku 1 napamerpsl GoToano0B. OCHOBHBIC THIIBI
dbotogmonoB.  DOTOTPAH3UCTOPBI:  MPUHLUI  JCHCTBUS,
XapakTepUCTHKH,  mapameTpbl.  OOnacTd  NPUMEHEHHUS
Pa3IUYHBIX THUIOB TMOJYIPOBOJAHUKOBBIX (DOTOIIEKTPHUECKUX
npubopoB. M3nyuaroiue NoaynpoBOJHUKOBBIE PUOOPHI U UX
MIPUMEHEHUE.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/CHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux No
Tembl DopMBbI o
Ne TpynoeMKOCTh, | IPAKTUYECKOH | pa3zerna
MPAKTUICCKIX MPAKTHICCKUX
/1 - o (dac) MMOATOTOBKH, | JWCIIMIT
3aHATUH 3aHATUH
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTh TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

3 aux Ne
No T OEMKOCTb, | MpaKTHUECKOH | pa3aeiia
HaumenoBanue 1abopaTtopHbIXx paboT pya > | TP pasit
n/m (gac) MTOATOTOBKH, | JUCIIMII
(gac) JIUHBI

Cemectp 4




1 | Onpenenenne MMPUHBI 3alIPEIIEHHON 30HbI 2 1
MOJIYIPOBOIHUKOB

2 | UccnenoBanue BBIIPSIMUTEIBHBIX TUOJIOB 2 2

3 | UccrnenoBanue MojaeBbIX TPAH3UCTOPOB C 2 3
yIPaBIseMbIM (p-n) NEPEX0a0M

4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 3 3
W30JIMPOBAHHBIM 3aTBOPOM

5 | UccrnenoBanue OUIIOISIPHBIX TPAH3UCTOPOB, 3 3
BKJIIOYECHHBIX 10 cXeMe ¢ o0mieii 6a3oii

6 | HccrnenoBanue OUIIOISIPHBIX TPAH3UCTOPOB, 3 3
BKIIFOUEHHBIX TI0 CXEM€ C O0IIIM
SMUTTEPOM

7 | UccnenoBanue poTOTPaH3UCTOPOB 2 4

Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KYPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJ0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCTOsITeNTbHON PadOTHI M €€ TPYIOEMKOCTb
Bcero, | Cemectp 4,

Bua camocTosiTenbHOM pabOThI

qac qac
1 2 3
W3ydenune TeopeTHUECKOro MaTepHraa 15 15

mucturuael (TO)

KypcoBoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroroBka K TEKylemMy KOHTPOJIIO 8 8
ycneBaemocTH (TKY)

Jomamnee 3anpanue (/13)

KonTtposabhble paboTs! 3a04HuK0B (KP3)
[ToaroroBka kK MpOMEXKyTOYHON
arrecraiuu (ITA)

Bceero: 30 30

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaOIIUXCS IO TUCIUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepUalbl JIsl CAMOCTOSITENbHON paboThl 00yUaromuXxcs YKa3aHbl B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHpb MeYaTHBIX U AIIEKTPOHHBIX YUEOHBIX H3TaHUH



KommuecTtBo 3K3eMILIsIpOB B
Hingp/ bubnmorpaduueckas ccpiika Oubmmorexe
URL anpec (KpoMe 371EeKTPOHHBIX
AK3EMILISIPOB)
621.38 ByabiueB, Anaronni
b 90 Jleonn10BU4. DIIEKTPOHHBIE
npubopsl: yueOHOoe
nocobue / A JI. Byneraes, B. A.
[Tpoxopenko. - MuHck : Boici.
mk., 1987.-315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuaiisi,
1130 PaZlMOKOMIIOHEHTBI U AJIEKTPOHUKA!
yuebnoe nocodue / K. C.
[Terpos. - CIIG6.: IIMTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umxkun, I'. T'. DnexTpoHuka:
165 yueOHuK/I". I'. lnmkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.
7. IlepeyeHb MEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAITMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT», HGO6XOI[I/IMLIX A OCBOCHHUA AMCLHIIIIMHBI

npuBezieH B Tabnuue 9.

Tabmuuma 9 -—

[lepeueHb BNEKTPOHHBIX 00pa30BaTENbHBIX pPECYpcoB HHGOPMAIMOHHO-

TEJIEKOMMYHUKAMOHHOU ceTH «/HTepHeT)

URL anpec

HanmenoBanue

8.1. [lepeyenp mporpaMMHOr0 0O€CHeueHUs,, HCIOJIb3yEMOIo MpH OCYLIECTBICHUU

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILTHHE.
[lepedeHpb UCTIONB3yEMOTO MTPOrPAMMHOTO oOecrieueHus npejictanieH B Taoumuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca MO0 AUCIUILITNHE
[lepeuens UCOIB3yeMbIX HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM MPEJCTABIICH B Ta0IHIIE

11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

CUCTCM,UCITIOJIB3YCMbIX

Ne /1t

HaunmenoBanue

He npenycmotpeno




9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBanue coctaBHON 4acTH Howmep aynuropun

/T MaTepHAITbHO-TEXHUYCCKOMN 0a3bl (ipu1 HEOOXOTUMOCTH )
JlexumoHHas ay IuTOpUs 24-02 (yn. 'acteno, 15)
JIaGoparopust DIEKTPOHUKH 22-09 (yn. I'actemo, 15)

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnuie 13.
Tabmmua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu
Buj npoMexyTOYHOH aTTecTaluu ITepedeHb OLIEHOYHBIX CPEJCTB
Dk3ameH Criucok BONPOCOB K 3K3aMEHY

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast mKaga MOLYIbHO-PEHTHHIOBOM CCTEMBbl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL.

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

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— o0yuaromuiicss ri1y0OKO W BCECTOPOHHE YCBOWUI MPOTPaMMHBIN
MaTepuan;
— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;,
— ONMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JIUTEPATYPHI,
TECHO TPUBSA3BIBAET yCBOGHHBIE HAyYHbIE  TOJOXKEHUS C
MIPAKTUYECKON JAESITENFHOCThIO HAIIPABJICHHUS,
— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMBIC HM HJIEH;
— JIeJIaeT BBIBOJBI M 0000IICHHUS;
— CBOOOJTHO BJIQJICET CHCTEMOM CIEIUATU3HPOBAHHBIX MOHATHM.
— o0yuaromuiicss TBepJ0 YCBOWI MPOrpaMMHBINA MaTepuai, rpaMOTHO
U 1O CYIIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,
— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEIH;
— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C TMPAKTUYECKOW MEATEIbHOCTHIO
HaIPaBJICHUS;
— apTYMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOABI M 000OIIEHHUS;
— BIIaJICET CHCTEMOM CIIEIIHAIN3UPOBAHHBIX OHSITUH.
— o0yuJaromuiicss yCBOHI TOJIbKO OCHOBHOM MPOTPaMMHBIN MaTepHal,
0 CYIIECTBY M3JIaraeT ero, OMHUPasCh HA 3HAHHS TOJHKO OCHOBHOM
JIUTEPATYPHI,
«yIOBJIETBOPUTEIIFHOY» | — JOIMYCKAeT HECYIIECTBEHHbIE OMMOKH U HETOYHOCTH;

«3AUTEHOY — UCTIBITHIBAET 3aTPYJHEHHs] B MPAKTHUECKOM NMPUMEHEHHH 3HAHUN
HaIpaBJICHUS;
— ¢c1abo apryMEeHTHPYET HAyJHBIC MTOJIOKCHHS,
— 3aTpyAHsIeTCS B (DOPMYJHMPOBAHUHU BBIBOJOB M 00OOIICHUI;

«OTIIMYIHO»
<«GavYTCHO»

«XOpPOLIO»
<«GavYTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— YaCTUYHO BJIaACCT CHCTEMOM CIICHUAIIN3UPOBAHHBIX TIOHSTHUH.

Marepuana,
— IONyCKAaeT CYIIECTBEHHbIE OLIMOKU U
«HEYIOBJIETBOPUTEIIHLHO» )
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4TEHO»

— HE MOXKET apryMEHTHPOBATh HAyYHBIC ITOJIOXKCHHS;
— He (opMyIIUpYET BBIBOJIOB U 0000IICHHUI.

— o0yyarouuiics He YCBOWJI 3HAUMTEIbHOW 4YacTU IMPOTrPaMMHOIO
HETOYHOCTU  IIpU

— UCIBITBIBAECT TPYJAHOCTH B IIPAKTUYECKOM IIPUMEHECHUH 3HAHUN;

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nms s5Kk3ameHa npecTaBiieHbl B Tadnuie 15.

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

TPaH3UCTOPOB C YIPABJISIFOIIMM P-N TIEPEXO00M U MX
0COOEHHOCTH.

Ne /it [Tepeuens BonpocoB (3a7au) A1 SK3aMeHa Kon
WHJMKAaTOpa

1 [TorympoBOTHUKY C COOCTBEHHO# JICKTPOIPOBOHOCTHIO. OIIK-1.3.1

2 [TomynpoBOTHUKY C SIIEKTPOHHOMN AJIEKTPOIPOBOTHOCTHIO OIIK-1.V¥.1

3 [TosrynpoBOTHUKHM C TBIPOYHO ICKTPOIPOBOTHOCTHIO. OIIK-2.3.1

4 HpeiidoBslii u 11nddy3MOHHBIN TOK B IOJYNPOBOIHUKAX. OIIK-2.V.1

5 DJIeKTPOHHO-ABIPOYHBIH NEPEX0]] B COCTOSIHUN PAaBHOBECHSL. OIIK-2.B.1

6 [Tpsimoe 1 0OpaTHOE BKIIFOUEHHUE P-N-TIepexoa. OIIK-1.3.1

7 Teopernueckasi U peanbHas BOJIbTaMIIEpHAs XapaKTePUCTUKA OIIK-1.V¥.1
p-n-nepexoja.

8 Bunpsl npo6GoeB p-N-niepexoia U UX 0COOEHHOCTH. OIIK-2.3.1

9 Emxoctu p-n-nepexona. OIIK-2.V.1

10 BeInpsiMuTeIbHBIC THOBI. OIIK-2.B.1

11 OpnHONOIYNIEpUOIHBIN BBIIPSMUTEID — IIPUHIIMII €70 OIIK-1.3.1
JIEUCTBHUS.

12 BiusiHue temneparypsl Ha BOJIbTAMIIEPHBIE XaPAKTEPUCTUKU OIIK-1.V.1
MIOJTYTTPOBOTHMKOBBIX JINOJIOB.

13 I'padmyeckuii MeTox onpeesieHUs mapaMeTpoB pabovero OIIK-2.3.1
PEKUMa MOJTYNPOBOIHUKOBBIX JHOJIOB.

14 [TomynpoBOTHMKOBBIE CTAOMIUTPOHBI, CIICIIUATbHBIE OIIK-2.V.1
napamMeTpbl NOJTYIPOBOIHUKOBBIX CTAOUIMTPOHOB.

15 Amnanu3 paboThI OIYIPOBOAHUKOBOTO CTA0MIN3ATOPA OIIK-2.B.1
HATPSHKCHUS ¢ TOMOIIBIO JINHUH HArPY3KH.

16 Bapwukaribl, cCXeMbl BKJIFOYCHHUS B DJICKTPUYECKYIO IS, OIIK-1.3.1
HKBUBAJICHTHAS CXE€Ma BAPHKAIA U €T0 OCHOBHBIC MTAPAMETPBHI.

17 TyHHENbHBIE AUO/IbI, OCHOBHBIC MapaMeTPhl TYHHEIbHBIX OIIK-1.V¥.1
JIMOJIOB, aHAJIU3 BOJIbT-aMIICPHON XapaKTEPUCTUKU
TYHHEJILHOTO JIN0JIa C MMOMOIIBI0 YJHEPTETHYCSCKHX JIHArPAMM.

18 CTpyKTypa MoJIeBOTO TPAH3UCTOPA C YIPABISIONIUAM P-N OIIK-2.3.1
MIEPEXO0/I0M U IPUHIIUI €r0 PabOTHI.

19 DNEeKTPUYECKHUE CXEMBbI BKITIOUEHUS TOJIEBBIX TpaH3ucTopoB ¢ | OIIK-2.V.1
YIPABISIOUIMM P-N MIEPEX0I0M U UX 0COOCHHOCTH.

20 CeMeiCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX OIIK-2.B.1




21

CeMeiCTBO BBIXOHBIX XapaKTEPUCTHUK MOJIEBBIX TPAH3UCTOPORB
C YIPAaBJISIONIMM P-N MEPEX0JI0OM ¥ KX OCOOCHHOCTH.

OIIK-1.3.1

22

3aBUCHUMOCTH KOH(PUTYpaIH «KaHaIa» MOJIEBBIX
TPaH3UCTOPOB C YIPABJIAIOIIMUM P- N IEPEXOIOM OT U3MEHEHUS
HaNpsHKEHUS «CTOK-HCTOKY» MPH MOCTOSHHOM HaIPSKEHUH
«3aTBOP-HCTOKY.

OIIK-1.V.1

23

I'padmgeckuii cmocod MOCTPOSHHSI CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHUK 110 BBIXOJJHBIM XapaKTePUCTUKAM MOJIEBBIX
TPAH3UCTOPOB C YIPABJISIONIUM P-N MEPEX0JI0M.

OIIK-2.3.1

24

Crpykrypa M/II nosieBoro TpaHzucropa ¢
«MHIYLIHMPOBAHHBIMY KaHAJIOM U MPUHIMI €ro paboThl.

OIIK-2.V.1

25

Onekrpuyeckue cxembl BkrodeHus: M/ moneBbix
TPaH3UCTOPOB C «MHIYLIMPOBAHHBIMY» KaHAJIOM U HX
0COOEHHOCTH.

OIIK-2.B.1

26

CeMeicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/IIT
IIOJIEBBIX TPAH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-1.3.1

27

CemMelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix
TPaH3UCTOPOB € «MHIYLIMPOBAHHBIM) KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.V.1

28

Crpykrypa MIII nosieBoro TpaH3ucTopa co «BCTPOCHHBIM»
KaHAJIOM U IPUHLIHUI €T0 PadOTHL

OIIK-2.3.1

29

Onektpruyeckue cxembl BkrodeHus: M/ moneBbix
TPaH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

OIIK-2.V.1

30

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrtepuctuk MJIIT
IMOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-2.B.1

31

CemeiicTBO BBIXOAHBIX XapakTtepucTuk MJIIT moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

OIIK-1.3.1

32

Juddepenunanbapie WM MaTOCUTHAIBHBIE TTapaMeTPhI
M10JIEBBIX TPAH3HCTOPOB.

OIIK-1.V.1

33

PaboTa 1oneBbIX TPAaH3UCTOPOB B IMHAMUYECKOM PEXUME.

OIIK-2.3.1

34

Otnuune onpexnenenus audpHepeHraIbHbIX TapaMeTpoB B
JMHAMHYECKOM PEXHUME OT UX ONPEJEIICHUS B CTATUYECKOM
peXRHUME.

OIIK-2.V.1

35

VY CTpoiCTBO M KOHCTPYKTHBHBIE 0COOEHHOCTH OHITONISIPHBIX
TPAH3UCTOPOB.

OIIK-2.B.1

36

DIEKTPUYECKUE CXEMBI BKIIFOUEHUST OUTTOJIIPHBIX
TPaH3UCTOPOB U UX OCOOCHHOCTH.

OIIK-1.3.1

37

Pa6ora 6I/IHOJ'I$IpHOFO TPaH3UCTOpPA, BKIIKOYCHHOI'O 110 CXEME C
O6Il[€ﬁ 6330ﬁ, B PCKHUMAX KOTCCUKU» U «HACBILICHUS.

OIIK-1.V.1

38

PaGoTa OunonsipHOro TpaH3UCTOPa, BKIIOYEHHOTO 110 CXEME C
o01eit 0a30ii, B «<AKTUBHOMY PEXHME.

OIIK-2.3.1

39

CeMeNCTBO CTaTUYECKHUX BXOAHBIX XapaKTEPUCTUK
OUITONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C 001Ien
0a30ii, ¥ X 0COOEHHOCTH.

OIIK-2.V.1

40

CeMelCTBO CTATHUECKHUX BBIXOHBIX XapPaKTEPUCTHK
OMITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO IO CXEME ¢ O0IIIei
0a30ii, 1 X 0COOEHHOCTH.

OIIK-2.B.1

41

PaboTa OGUMONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
OOIIMM DMUTTEPOM, B PEIKHMAX «OTCEUKM» U «HACHIIICHHSD.

OIIK-1.3.1

42

PaboTa GUIONIIPHOTO TPaH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
06HII/IM OMHUTTCPOM, B KAKTUBHOM» PCIKHUMCE.

OIIK-1.V.1




43 CeMeicTBO CTAaTUYECKUX BXOTHBIX XapaKTEPUCTUK OIIK-2.3.1
OUITONISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C OOLIHM
SMUTTEPOM, U X OCOOCHHOCTH.
44 CeMelCTBO CTaTHUECKUX BBIXOJHBIX XapaKTEPUCTHK OIIK-2.V¥.1
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TI0 CXeMe ¢ 00IITIM
SMUTTEPOM, U UX OCOOCHHOCTH.

45 Cxema BKJIFOUCHUS OMITOJIIPHOTO TPAH3UCTOPA C OOIIHM OIIK-2.B.1
KOJUIEKTOPOM B «aKTHBHOM» PEIKHME H €€ 0COOCHHOCTH.

46 Cucrema H napaMeTpoB OHUITOJISIPHBIX TPAH3UCTOPOB. OIIK-1.3.1

47 doTOoTpaH3UCTOP, YCTPONCTBO M MPUHIIMIT JCHCTBHS. OIIK-1.V.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Kon

Ne i/ Ilepeuens Bompocos (3a1a4) 1is 3aueta / qudd. 3aueta
p p (3ana9) 1 aupd VHIMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOCKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI
No 1/ [TpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS
KYpCOBO# pabOThI
Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel  myist  mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — IIpumepHBbIi TepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne ni/m [IpumepHBIii iepedeHb BOIPOCOB sl TECTOB
WHJIMKAaTOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00ydYeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/nm [lepeueHb KOHTPOJIbHBIX pabOT
He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOpPOB, XapaKTEpU3YIOIIMX J3Tanbl (OpMUPOBAHHUS KOMIIETEHLMH, COJepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuXxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 0OYJarOIIUXCs IO OCBOCHUIO TUCITUTIIAHBI

11.1. MeTtoauueckne yKa3zaHUs [N OOYYArOMIMXCS IO OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOE U SICHOE U3JI0KEeHNE yaeOHOro MaTepraia. HazHaueHne COBpeMeHHOM JISKIIUU B paMKax
TUCIUIUIMHBEI HE B TOM, 4YTOOBI TOJIYYUTh BCIO HHPOPMAIMIO MO TEME, a B OCBOCHUU



(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro I103HAHMs, HOBEHUIINX
JOCTHKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JEeKIHs BBIMOIHSAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT NOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTABICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIITIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIIPEIEIACTCS LEJIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOM TeME;

— TIOJIy4eHHE OIBITa TBOPUYECKOI paboThl COBMECTHO € IPENOJaBaTeIeM;

— pa3BuTHE NpPO(EeCCHOHANBLHO-IEIOBBIX  KAauyecTB, JIOOBU K  TPEeAMETYy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIEHUE HEOOXOAUMOro UHTEpeca, HE0OX0AUMOTO Ui CAaMOCTOSTENIbHOW padoThI;

— TIOJy4Y€HHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKH U O IPOTHO3€E
UX Pa3BUTHA Ha OMMKaiIue rojsl;

— HayuduThCSl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
HOJIOKEHHUS, IPUXOAUTh K KOHKPETHBIM BBIBO/IaM, IOBTOPSITh UX B Pa3IMYHBIX (DOPMYIUPOBKAX);

— IOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U HOHSATHH.

JlekuMOHHBI MaTepHUa’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAaUUEd CllaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAMCKyccud 00
0COOEHHOCTSX MPUMEHEHHS OTJEJIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeaocraBieHusl JEKIHOHHOIO MaTepuania:

— Jleknuuy,

— JleMoHCTpanusi IpOMBILUIEHHBIX 00pa31i0B MOIYTIPOBOJHUKOBBIX IPUOOPOB;

— JleMoHCTpanus 3JIEKTPUUYECKUX CXEM BKJIFOUEHUS MOJTYIIPOBOIHUKOBBIX TPUOOPOB.

11.2. Meroauueckue ykKa3aHus s OOyYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabor.

B xoze BIMOTHEHUS J1a00OPATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YIITyOUTh M 3aKPETUTh
3HAHUSA, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAUMOHHON XapaKTepUCTHKOM oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, pacyeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

BrinonHeHnue 51ab0paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENeNseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB UCCIIEA0BAHUS MTPOLIECCOB, SBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKUX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUILINHE;

— INpHOOpeTeHrEe HaBBIKOB CAaMOCTOSTENILHON paboThI € 1aOOpaTOpHBIM 000PYA0BaHUEM
U mpudopamu.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

HccnenoBanmne xapakTepUCTHK MOJYIPOBOJAHUKOBBIX IpuOopoB. JlaboparopHas pabota
BBITIOJIHSICTCSI OpUTaZON U3 ABYX-TPEX CTYJCHTOB Ha YHHBEPCAJIbHBIX U3MEPUTEIIbHBIX CTEHJIaX.
[TpoBeneHue WCCIETOBAaHUI OCYIIECTBISICTCS B COOTBETCTBHHM C 33aJaHWEM H B YKa3aHHOU
MOCJIEeI0BATENbHOCTU. Pe3ynbTaThl U3MEpEeHH 3aHOCATCS B IPOTOKOJ MCIIBITAHUM, KOTOPBINA 1O
OKOHYAaHWH MCCIIEIOBAHNH TOJKEH OBITH MPENICTABIICH IS TPOBEPKH MTPETIOIaBaTEIIo.

CrpykTypa u d)ODMa oT4ycCTa O Jla6ODaTODHOI>'I DaGOTC




OTyer JODKEeH COepKaTh: HAMMCHOBAHHUE | 11€JIb PA0OTHI; CXEMbI U3MEPCHU; TAOIUIIBI
U3MEPEHHBIX JIaHHBIX; TpadUKU XapaKTePUCTUK HCCIEAYeMbIX OOBEKTOB; pacCUMTAHHBIC
3HAYCHHMS [TAPAMETPOB MCCIICAYEMbIX 00BEKTOB; KPATKHE BbIBOIbI. OTUET BBIMOIHSIETCS Ha Oeoit
oymare opmara 297 x 210 kB. MM.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

Oo6paser opopmiieHHS TUTYJIBHOIO JIMCTA IPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMcTaxX (popmara ordera. MimocTpamuu Maiabix pa3MepoB
pa3MemarTcss Ha OJHOM JIMCTe. Bce Trpadyiku W PUCYHKH IIOJDKHBI UMETh HYMEpaluio U
MOSICHSIFOIIME TOAMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro oObekTa. [IpuHIMMUANBHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeboBanusimu ECKJI.

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

2.  AOGpamoB, A. II. DnektpoHuka. MeTroauyeckue yKa3aHUS K BBIIOJHEHHUIO
71a00paToOpHBIX PpabOT MO MCCIEAOBAHUIO MOIYMPOBOIHUKOBBIX auoaoB/ A. II.
Ab6pamos, B. B. Onapun. CII16: I'VAII, 2008. — 41 c.: un.

3.  AOpamoB, A. II. OcHOBBI TONYNPOBOJHUKOBON AJIEKTPOHUKU. MeToaudeckue
yKa3aHUs K BBITOTHEHHUIO JJabopaTopHbIX padot./ A. I1. A6pamos. CI16: I'VAIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHeie U 1oJIeBblE TPAH3UCTOPBL. METOANYECKUE YKA3aHUS K
BBITIOJIHEHHIO J1abopaTopHbix pador./ A. II. Ao6pamos, B. I'. Hedemos, A. C.
[Tapackyn. CI16: I'VAIL 2020. — 30 c.: u.

11.3. Meroauueckue ykazaHus JUIsi 0OYJalOUIUXCs 10 MPOXOKICHUIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThl, 00yJaroOUIUics BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOywaromuxcs 1o 3aoyHoM ¢opme O00ydeHHs, camMOCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHMH M CHCTEMaTHU3allUU TNPUOOpETaeMbIX 3HAHWM, 00ECHedrnBaeT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOTO YPOBHS.

MetoauueckumMl ~ MaTepuaiaMM,  HalpaBSIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yYaroIUX CASIBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydaromuxcs
1o 32049HOU (popme oOydeHHs).

11.4. Metoauyeckue ykKazaHusi AJisi OOYyYaroONIUXCs MO TMPOXO0XKICHHUIO TPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyYalOIMUXCS  TMPEAyCMaTpUBaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9K3aMeH — (hopMa OLIEHKH 3HAHUH, TIOTYYESHHBIX 00YUYaIOIUMCSI B POIIECCE U3YyUCHUSI
BCEU JMCIUIUITMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIHLHON paboThl, CHOCOOHOCTH MTPUMEHSTh
UX JUI1 pEeHIeHUs NPaKTUYECKHUX 3ajJady. OJK3aMEeH, KaK MpaBWio, MPOBOAUTCS B TMEPHOJ


https://guap.ru/standart/

9K3aMEHALIMOHHOM CECCHM M 3aBEpIIACTCS aTTECTAMOHHOW OLIEHKON «OTIUYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO», «HEYAOBIETBOPUTEILHO.

CucremMa OLIEHOK IIpU IPOBEIECHUU MPOMEXKYTOYHOM aTTECTALlUM OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeboBanusimMu [lomoxennit «O TekylieM KOHTpOJIE YCIIEBaeMOCTH U
NpoMeXyTOuHOM arrectauu  cTyneHToB [YAIIL, oOywarommxcss Mo MporpaMMaM BBICHIETO

oOpa3zoBanus» U «O MOIYJIbHO-PEHTHHIOBON CUCTEME OIICHKH KauecTBa yueOHOM paboThl CTY/I€HTOB
B ['VAID».
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