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AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
o0pa3oBaHusl — MporpaMMy CIHEIHMAIUTEeTa IO HAIPABICHUIO MOATOTOBKM/ CHELMAIbHOCTH
25.05.03 «TexHuveckas dKCIUTyaTalusi TPAHCIIOPTHOTO Paguo000py10BaHU» HANPABICHHOCTH
«TexHnyeckass HSKCIUTyaTalysi paJudO3JIEKTPOHHOrO OOOpYJOBAaHUS BO3JAYLIHBIX CYJIOB U
aspornoproBy. Jucuuminna peanusyercs kadenpoit «Ne23».

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

OIIK-1 «CniocobOeH ucroib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPEHUS,
(GyHIaMeHTaJIbHbIE IPUHIIUIIBI U TEOPETUYECKUE OCHOBBI (PU3UKHU, TEOPETUUECKON MEXaHUKID)

OIIK-5 «CnocobeH nmpoBOAUTH U3MEPEHHUS M MHCTPYMEHTAIBHBINA KOHTPOIIb, IPOBOIUTH
00paboOTKy pe3yJIbTaTOB U OLIEHUBATh MOIPEILIHOCTIY

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
(Gu3nyecKux MPUHLMIIOB JEHCTBMS, XapaKTEepUCTHK, MoOAeled M  OocoOeHHocTed B
PaTMOTEXHUYECKHX IIETIIX OCHOBHBIX THUIOB aKTUBHBIX MPUOOPOB, MPUHIIUIIOB UX NOCTPOCHUS U
MEXaHU3MOB BIMSHMSI YCIOBUN SKCIUTyaTallii Ha pa00Ty aKTUBHBIX IPUOOPOB.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro mpolecca: JEeKIUH, JabopaTopHble padOThl, CaMOCTOATENbHAs paboTa CTyJEHTa,
KOHCYJIbTAINH.

[IporpaMMoil TUCHMILIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BUJAbI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOmast TpyAOEMKOCTb OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHulbl, 144
qaca.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO JUCIMUILTUHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[lenpro mpenomaBaHusl AMCHUIUIMHBL «DJIEKTPOHHUKA» SBIISIETCS HW3YYEHHE CTyACHTaMHU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTUH MUKPOIJIEKTPOHHBIX LIENEN, MEXAaHU3MOB BIUSHUS YCIOBHM 3KCILTyaTallud HA
paboTy aKTUBHBIX MPUOOPOB M MHUKPODJIEKTPOHHBIX Ienei [Ipu n3ydeHuu 3TON AMCHUIIIMHBI
3aKJIaJIBIBAIOTCS.  OCHOBBI  3HAHWM, IIO3BOJISIIOIIMX YMEJIO HCIIOJb30BaThb COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paguo3JeKTPOHUKHU U MOHUMATh TEHJCHLUHU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIB30BAHUS, IPUOOPETAIOTCS HABBIKU pacueTa PeKUMOB aKTHBHBIX TPHUOOPOB
B DJICKTPOHHBIX LEIAX, IKCIEPUMEHTAIBHOIO HUCCIEIOBAHUS MX XapaKTEPUCTUK, HU3MEPEHUs
apaMeTpoB U MOCTPOCHUS 0A30BBIX SYEEK ICKTPOHHBIX IIETICH, COIEPIKAINX TaKUe IPUOOPHI.

B ob6nacty BOoCIIMTaHHSA JTUYHOCTHU OCJIbIO ITOATIOTOBKH ITIO Z[aHHOﬁ JUCLHUIIIINHE SABJISACTCS
q)OpMI/IpOBaHI/Ie COIMaJIbHO-JIMYHOCTHBIX U O6H.[CKy.HBTyprIX KOMHCTGHHHﬁ, TaKHMX Ka4€CTB, KaK
HEJICYCTPEMICHHOCTD, OPraHU30BaHHOCTD, prnon}o6ue, OTBCTCTBCHHOCTD, I'PAXXJaHCTBCHHOCTD,
KOMMYHHUKAaTHBHOCTD U AP.

1.2. JlucumniavHa BXOIUT B COCTaB 00s13aTeIbHON yacTU 00pa3oBaTeIbHON MPOTrpaMMBI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb MIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUMCUMILIMHBI 00ydYaroluiics AODKEH o0janaTh CielyHoIUMU
KOMITETEHIIMSIMUA HJTH UX 9acTsAMH. KoMIeTeHIINY M WHAMKATOPHI UX JOCTHKCHHS NPUBEACHHI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpynmna) Kon n HanMeHOBaHUE UHAMKATOPA
KOMIIETEHIIUH HAHMCHOBATHE JIOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIINH
OIIK-1.3.7 3HaTh OCHOBBI KBAHTOBOM
¢bu3uKy ¥ pU3MKK TBEPIOTO Tena
OIIK-1.Y.] ymeTs NpUMEHSTh
(u3nyeckre 3aKOHbl U MaTEMaTUYECKHe
METO/BI JUIs PELLIEHUS 3a1a4
OIIK-1 Cnocoben TEOPETUYECKOI0 U MPUKIIATHOTO
HCII0JIB30BATh XapakTepa
OCHOBHBIE 3aKOHBI OIIK-1.Y.10 ymMeTb CTpOUTH U U3y4aThb
MaTeMaTHKH, MaTeMaTHYeCKHE MOJIETN KOHKPETHBIX
€INHUILIBI SIBJICHUI U MPOLIECCOB AJIS1 PELLEHUS
Ob6menpodeccuoHaabHbIE | U3MEPEHUS, pPacUYETHBIX U UCCIIEIOBATEILCKUX 3a/1a4;
KOMIIETEHIINH (GyHIaMEHTaJIbHbIE | ONPEAENITh BO3MOKHOCTH MTPUMEHEHHS
TIPUHITUTIBI | TEOPETUUECKHUX MOJIOKEHUH U METO/I0B
TEOPETUYECKHE JVCLUIUIMHBI [ TOCTAHOBKU U PEIIEHUS
OCHOBBI (PU3UKH, KOHKPETHBIX MPUKJIAJHbIX 3a]1a4; peliaTh
TEOPETUUECKON OCHOBHBIE 3a/1a4¥ Ha BEIYHUCIICHUE
MEXaHUKH npenenaoB GpyHKIMM,
Qg QepeHIIMPOBaHUS U UHTETPUPOBAHUS,
Ha pa3yiokeHne QyHKIUU B PSAJIbI
OIIK-1.V.5 ymeTh NpUMEHATH OCHOBHBIE
3aKOHBI (U3UKH [IPU PEUICHUH
MPAKTUYECKHX 33124




OIIK-1.Y.7 ymeTh NpUMEHATH OCHOBHBIE
MprueMbl 00pabOTKH SKCIIEPUMEHTATBHBIX
JAHHBIX

OIIK-1.B.1 Bnageth HaBLEIKAMU
WCIOJIb30BAHUS 3HAHUN (PU3UKHU U
MaTeMaTUKH MPU PEIICHUH MPAKTUYECKUX
3a1a4y

OIIK-1.B.4 Bnageth HaBLIKAMU
OpraHM3alK U IPOBEACHUS
JKCIIEPUMEHTA

OIIK-5.Y.1 ymeTb BHIOUpATh U
UCIIOJIb30BaTh COOTBETCTBYIOLIUE
pecypchl, COBpEMEHHbIE METOJIUKH U

OIIK-5 Coocoben o0opyIoBaHUE TSI IPOBEIACHUS
MIPOBOJIUTH SKCIEPUMEHTAIbHBIX UCCIICIOBAHUHN U
U3MEPCHHS U HU3MEPCHUM
uHctpyMeHTanbhbiil | OIIK-5.Y.2 ymers oOpabateiBath 1
Oo6menpodeccuoHaabHbIE | KOHTPOJIb, MPEJCTABISATH [MOJyYCHHBIC
KOMIIETEHIUU MIPOBOJIUTH SKCTIIEPUMEHTAJIbHBIC JAaHHBIC TSI
00paboTKy NoJTy4yeHus: 000CHOBAHHBIX BBIBOJIOB
pe3yJIbTaToOB U OIIK-5.B.1 BnageTs MmeToaMu
OLIEHUBATh AKCTIICPUMEHTAIBHOTO OPEICICHUS
MOTPEUTHOCTH napameTpoB, XapaKTEPUCTUK

PaIMO3JICKTPOHHBIX CHCTEM
OI1K-5.B.2 Bnagers MeETOIAMHU
00pabOTKH Pe3yJbTaTOB U3MEPEHUI

2. Mecro nucuuminnbl B cTpykType OI1
Hucturinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOIUMUCS
MIPU U3YUYEHUH CIIETYIOLIUX TUCIUILINH:

— «Marematuka-1 (AHanuTHYecKkas TeOMEeTpus U IMHEeHHas anredpa)y,
— «Marematuka-1 (Marematuueckuii aHaIIN3)y,

— «XHUMHUDY,

— «®Pusukay,

— «DOKoaorus,

— «HMudopmarukay,

— «mxenepHas 1 KOMIbIOTEpHAs TpapuKay,

— «be3omacHOCTh KU3HEACATETbHOCTH.

3HaHUs, TOJYYCHHbIE TPU HM3YYCHWH MaTepuana JaHHOW IWCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAaU€HUE, TaK U MOTYT UCIOIb30BATHCS MPU U3YUEHUH IPYTUX JTUCIMILINH:

— «DnexTponpeodpazoBaTeIbHbIE YCTPOUCTBAY,

— «l{udposas 06paboTKa CUTHATIOBY,

— «Teopus 2/IeKTPUUECKUX IIeTIeH.

3. O0BeM H TPYAOEMKOCTh JUCITUTUTAHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 1O TUCHUILIMHE (M paclpeieleHue 3TOH TPYA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITUHbI



TpynoemMKocTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemkocmsp oucCyuUnIuUHbL, 4/ 144 4/ 144
3E/ ("ac)
U3 Hux uacoe npaKkmuueckoi no02omoeKu
AyoumopHhusie 3anamus, BCEro vac. 12 12
B TOM YHUCJIE:
nekuuu (JI), (wac) 6 6
npaktuueckue/cemunapckue 3ansatus (I113),
(dac)
nabopartopubie padboTsl (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 123 123
Buo npomesxcymounoit ammecmayuu: 3ader,
mudd. 3ager, sk3amen (3auer, [Hudd. 3ay, OK3. OK3.
DK3.*%)

*k
IIpumedanue: kaHaUAATCKHI 9K3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenerneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

P Jlexinn 113 JIP KII CPC
a3/eTIbl, TEMbI TUCIIUIUTHHBI (ac) (C3) (ac) (uac) | (uac)
Cewmectp 4
Paszzen 1. DneMeHThI GU3MKH TBEPIOTO TEIIA. 31
Tewma 1.1. duznueckue 0OCHOBHI 1
TIOJTYTIPOBOTHUKOBBIX ITPHOOPOB.
Tema 1.2. KOHTaKTHBIC SBICHUSL. 1 1
Paznen 2. [TomynpoBoTHUKOBBIE TIPUOOPBHI. 31
Tema 2.1. ITomynpoBOAHUKOBBIE JUOBI. 1 1
Paszen 3. TTonynpoBOIHUKOBBIE IPUOOPHI. 41
Tema 3.1. TTosieBbIE TPAH3UCTOPBIL. 1 2
Tewma 3.2. bunonsipHble TPaH3UCTOPEI. 1 2
Pasnen 4. OnTO2/IEKTPOHUKA. 20
Tema 4.1. ®OTO3IEKTPUUYECKUE U U3TyUYaTEIbHbIC 1
puOOPEHIL.
Hroro B cemecTpe: 6 6 123
Hroro 6 0 6 0 123

[IpakThueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
00yJaronMMUCS OTMPEICTICHHBIX TPYAOBBIX (DYHKIIHI, CBI3aHHBIX C OyMyIei npodeccnoHaTbHOMU
JEATETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.



Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Hazsanwne u COACPIKAHUE PA3CJIOB U TEM JICKIIMOHHBIX

Howmep pazaena .
3aHATHH

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

OCHOBHBIE TOHATHS 30HHOW TEOPUU IOJYIPOBOJHUKOB.
Craructvka »SJIEKTPOHOB U JBIPOK B MOJYNPOBOJAHHUKAX.
Belpok/ieHHBIE M HEBBIPOKIEHHBIE  MOJYNPOBOJHUKH.
KonnenTpanus HocuTenei 3apsiaa B COOCTBEHHBIX U IPUMECHBIX
MOJYNPOBOJAHUKAX B YCIOBHUAX  TE€PMOJMHAMUYECKOTO
paBHOBecus. HepaBHOBECHOE COCTOSIHME IIOJIYIPOBOJHUKA.
[Iponieccsl nepeHoca HOCHUTENEH 3apsiia B MOJYHPOBOJHUKAX.
lenepanust 1 pexkoMOWHANMS HOCUTENEH 3apsga. BrusHue
ANEKTPUYECKOTO TIONS Ha OOBEMHYID M TOBEPXHOCTHYIO
3JIEKTPONPOBOJHOCTh  MOJYNPOBOJHUKOB.  TemmnepaTypHbie
3aBUCMMOCTH KOHLEHTpaluu, HOJIBMXHOCTH U YJEJIbHON
3JIEKTPONPOBOJHOCTA  MOJIYIIPOBOJHUKOB. BO3HUKHOBEHHUE
00BEMHBIX HeycTOWyuBocTel. OnTHYecKHe U  TEIUIOBbIC
CBOWMCTBA  MOJIYIIPOBOJHHKOB. DOTORIEKTPUUECKHE ~ H
TEPMODJICKTPUUECKUE SIBJICHUSI.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonarue o p-n-mepexone, Tumel p-N-nepexonoB. dusznueckue
Ipouecchl B p-N-nepexoje NpU OTCYTCTBUM U NPU HAIUYUU
BHEIIIHETO HaNpsuKeHWs. BoibraMiiepHas xapakTepucTuka p-n-
nepexoaa. KoHTakT «MeTani-nosynpoBOAHUK», 3aBUCHUMOCTb
€ro CBOMCTB OT palOOTHI BbIXOJA MOJYNPOBOJHUKA U METaJlIA.
I'ereponepexonsl.

Pa3nen 2 ITosrynpoBoHHUKOBBIEC TPHOOPHI.
2.1. IlonynpOBOJHUKOBBIE JUOBL.

[TosynpoBOAHUKOBBIN AMOJ], €T0 XapaKTEPUCTUKH U TapaMEeTPBhI.
OcHoBHbI€ BUJIBI TP00O0s p-N-niepexoja. [lepexonnble mporeccsl
B TOJYNPOBOJHUKOBOM JHOJI€, HAKOIUIEHHE M pPaccachlBaHHE
M30BITOYHOTO 3apsifa, T Py3noHHAST EMKOCTh. DKBUBAIICHTHAS
CX€Ma IMOJyNPOBOJHUKOBOTO auoga. (OCHOBHBIE  THIIBI
MIOJIyIIPOBOIHUKOBBIX TMOJIOB, X KOHCTPYKLMH, IAPAMETPHI U
00J1aCTH IPUMEHEHHS.

Pasznen 3 IHoynpoBoaAHUKOBBIE NPHUOOPHI.
3.1. IToseBBIE TPAH3UCTOPBL.

[ToneBpie TpaH3HUCTOPHI C 3aTBOPOM B BuAE p-N-mepexona. Mx

YCTpOﬁCTBO, IMPUHIUIT ﬂeﬁCTBHH, CXCMbI BKIIIOYUCHUA,




XapaKTEPUCTUKU U MapaMeTpbl. 3aBUCUMOCTb XapaKTEPUCTHK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IIOJIEBOIO TPAH3UCTOPA,
Harpy304Hble XapakTepUCTUKH. DPU3NYECKUE SBJICHUS Ha
MIOBEPXHOCTU MOJYNPOBOAHMKA. [losieBblE TpaH3UCTOPBI C
n3oaupoBaHHbIM 3aTBOpoM (MOII- ninm MTI-Tpa3uctopsr), ux
NPUHLMUII ~ JEUCTBUS, XAPAaKTEPUCTUKA M HapameTpshl.
Ocobennoctn  momHbIXx  MJIII-Tpan3ucropoB.  OO61acTh
IIPUMEHEHHUSI MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPBHI.

Tpan3uctop Kkak cucTeMa [BYX B3aUMOICHCTBYIOIIUX p-N-
nepexofoB. Bo3MoxHbIE pexHMbl pabOThl  TpPaH3UCTOpA:
aKTUBHBIN (YCUIIMTENbHBIN), OTCEUKH, HACBIIIEHUS, HUHBEPCHBIM.
®dusnueckue mpoueccel B Oe3apeiihoBoM TpaH3UCTOpE B
aKTUBHOM YCWIMTEIBHOM pexuMme. TOKHM B TpaH3UCTOPE.
Kospduuuent mnepenaum  3MUTTEPHOIO TOKa U €rO
cocTaisitone. Tpu cXxeMbl BKITIOYSHHUSI TPAH3UCTOPA: C OOIIUM
OMHUTTEPOM, C o0Omeil 0a30if u OOIUM KOJUIEKTOPOM.
XapakTepUCTUKU TPAH3UCTOpa B cXeMax ¢ oOmel 6a3oi u ¢
00IIKM SMHUTTEpOM. BiiusiHUE TemmepaTypbl Ha XapaKTePUCTUKU
TpaH3ucTopa. TpaH3UCTOp KakK JIMHEHHBIM 4eThIPEXIOIFOCHHUK.
CuctemMbl MaJTOCUTHAIIBHBIX (MU PepeHIIaIbHBIX) TapaMeTPOB
TpaH3uctopa. OnpeneneHne MaJloOCUTHAJIBHBIX [ApaMEeTPOB IO
XapakTepuCTUKaM TpaH3ucTopa. Paborta TpaH3ucropa mpu
HAIMYAM HArpy3KH B KOJUIGKTOpPHOW uenu. Harpysounsie
XapaKTepUCTHKH TpaH3ucTopa. [lapamMeTpsl, XapaKTepHu3yIomIie
PEKUM YCWIICHHUS, OIpENeNeHue HX M0 XapaKTePHCTUKaM.
Boi6op paboueill TOUKM TpaH3UCTOpAa B PEXKUME YCUIIECHHMS.
CxeMoTeXHHUECKHE CHOcOOBbl  3ahaHusi pabodell  TOUKH.
BnusHue HenMHEHHOCTH BXOJHBIX XapaKTEPUCTUK Ha padoTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora TpaH3ucropa Ha
BbICOKUX 4acToTax. J[lpeidosrie Tpansucropsl. Ilapamerpa,
XapaKTepU3yIOIIie BBICOKOYACTOTHBIE CBOMCTBA TPAaH3HUCTOPA.
OKBUBAJCHTHbIE CXeMbl TpaH3uctopa ((popmanpHble U
¢usnueckue). Mogenu TpaH3MCTOpPa, HCIOJIb3YyEMbIE IIPH
KOMITBIOTEPHOM TPOEKTUPOBAHUH JJIEKTPOHHBIX cxeM. Pabora
TPaH3UCTOpPA B PEKUME NEPEKITIOUEHUsS. YCIOBUS OTCEYKU U
HacelmeHus. [lepexoqHble TMpoleccsl B TPAaH3UCTOpE IMpH
nepexiatoueHnu. [lapamerpa TpaH3UCTOPOB B HUMITYJIbCHOM
pesxxume. TpaH3UCTOPHBINA KITIOY, MOCTPOSHHBIM MO CXeMme C
o0muM sMuTTepoM. llpenenbHO JIOMyCTHMbIE HapaMeTphl
TPaH3HUCTOPA.

Pa3znen 4

OnTo3/iIeKTPOHHUKA.




4.1. ®OTO3EKTPUUECKUE U U3Ty4aTeIbHbIe TPHOOPHI.

@OTOPE3UCTOPBI, HUX KOHCTPYKLHS,
dusnyeckue mpoueccsl B p-N-epexone Ipu

OJIC. doToraabBaHHYCCKHUE

XapakTePUCTUKA U
rapameTphbl.

BO3ICUCTBUU dorto
ajeMeHThl. DoTtoauomsl,
XapakTepucTUKH U mapameTpbl GoToanoa0B. OCHOBHBIC THITBI

JIeHCTBHS,

CBETA.
OCHOBHBIC PEKUMBI HX pPaOOTEHI.
($hoToIMOIOB.

@DOTOTPaH3UCTOPBL:  MPUHIUI

XapaKTEPUCTUKH,  [1apaMeTphl. Obnactu  TpUMEHEHUs
Pa3IMYHBIX THIOB MOJIYHPOBOJHHKOBBIX (POTOIIEKTPUUECKUX
npubopoB. M3nydaronue moixynpoBOJHUKOBBIE TPHOOPHI U UX

IIPUMEHEHHUE.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

Tembl IpakKTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEIEHBI B TAOJIULIE D.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
Ne Tewmsr Dopwmsi TpyoeMKOCTb, | IPaKTUYECKOH | pa3nena
i MPAKTHYECKHX MPAKTHYECKHX (ac) HOATOTOBKY, | AMCIHII
3aHATUI 3aHATHHA (1ac) HbL
Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO
|
Bceero
4.4. JlabopaTropHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TabIuIIE 6.
Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 nux Ne
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT TPyAOCMKOCTE, | MIPAKTHHIECKOH | pasiera
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI
Cemectp 4
1 | Onpenenenue MMPUHBI 3aNIPEIIEHHON 30HbI 1 1
HOJYIIPOBOJIHUKOB
2 | HUccnenoBanne BRIIPSIMATENBHBIX JIUOJIOB 1 2
3 | UccnenoBanue noaeBbIX TPAH3UCTOPOB € 1 3
yIpaBisieMbIM (p-N) Iepexo10M
4 | UccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 1 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue GUIONISIPHBIX TPAH3UCTOPOB, 1 3
BKJIFOUEHHBIX II0 CXEME ¢ 001Iel 0a30i
6 | UccnenoBanue OUITONISIPHBIX TPAH3UCTOPOB, 1 3
BKJIIOYEHHBIX 110 CXEME € O0IIUM
IMHUTTEPOM
Bceero 6

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOTHEHUE KYPCOBOU PabOTHI




VY4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIXcs

Buapl camocTosTenbHON paboThI B €€ TPYA0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuua 7 — Buasl caMoCTOSITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemecrp 4,
Bun camocrosTensHON paboThI
qac qac
1 2 3
N3yyenne TeopeTHueckoro MaTepuaia 90 90
qucuuruael (TO)
Kypcosoe npoexkruposanue (KII, KP)
PacuerHo-Tpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKylemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3apanue (/13)
Kontponsnsie padbotsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKyTOYHON 13 13
arrecrauuu (ITA)
Beero: | 123 123

7-11.

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJLYJII0)
Y4eOHO-MEeTOINYECKHE MaTEePUAIIbI JIs1 CAMOCTOSITEIBHON paboThl 00yJYaromuXcs YKa3aHbl B I1.11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb NMe4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomiuecTso 3k3eMInIsipoB B

yue6Hoe nocobue / K. C.
[Terpos. - CII6.: ITUTEP, 2006. -
522 c.

ISBN 5-94723-378-9

HIndp/ 56 Oubmoreke
URL azpec nonrorpagpuyeckas ccbuika (KpOME ICKTPOHHBIX
HK3EMILISIPOB)
621.38 ByabiueB, Anarosui 3
b 90 Jleonn10BU4. DIEKTPOHHBIE
npuOopbl: yuebHoe
nocobue / A JI. byneiues, B. A.
IIpoxopenko. - MuHck : Beic.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Parnomarepuasi, 4
1130 PaAMOKOMIIOHEHTHI U DJIEKTPOHUKA:




621.38 IMumkun, I'. I'. Dnexrponuka: 4
11165 yueOHuk/I". I'. lnmkun, A. T

[Mumkun. - M.: Ipoda, 2009. -

703 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceT «/HTepHeT»
URL agpec HaumenoBanue

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHeUeHUs, HCIOIb3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [Tepeuens nporpaMMHOro obecredeHus
Ne /i HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(OPMALMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHIUH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUTUINHE

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

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

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUYECKON 6a3bl

Ne HaunmeHnoBaHMe COCTaBHOM yacTu Howmep aynutopun

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

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI POMEKYTOTHON aTTeCTaIlNN
\ By npoMexxyTOUHOM aTTecTanuu ’ [lepeueHb OLICHOYHBIX CPEJICTB




‘ DK3aMeH

‘ Cnucok BOMPOCOB K 3K3aMEHY

10.2. B kauectBe

KPUTEPHEB OLEHKU YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)

KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ayulbHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-0annpHast mKaga MOLYIbHO-PEHTUHIOBOM CCTEMBl Y HUBEPCUTETA, IIPABUIIA UCTIOIb30BAHUS
KOTOpOM, yCTaHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL

Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITHHN

5-OautbHad IKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OT/IMYHO»
«GavYTCHO»

— o0yyaronuiicss riayOOKO M BCECTOPOHHE YCBOMJI MPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, [TOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONUpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOW JUTEPATYPHI,
TECHO  TMPHUBSA3BIBACT YCBOCHHBIC  HAyYHBIC  TIOJOXKEHHUS  C
MPAKTUYECKOU JCSITEIbHOCTHIO HAIIPABJICHHUS,

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMEBIC HM HJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BJIaJIEET CUCTEMOM CIEUATU3HPOBAHHBIX OHSITHH.

«XOpOLIO»
<GavTCHO»

— 00y4YaroLIUiiCsS TBEPIO YCBOWII IPOTPAMMHBIH MaTepHall, [PaMOTHO
U 10 CYIECTBY H3JaraeT ero, OMNHpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI;

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOUHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C IMPAKTHUYECKOU JEATEIBHOCTBHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIAJEET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.

«Y/IOBJICTBOPUTEITLHOY
«3aYTCHO»

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepuall,
II0 CYIIECTBY M3JIaraeT €ro, ONUpasCh HA 3HAHUS TOJBKO OCHOBHOM
JIUTEpaTyphl,

— JIOITyCKaeT HeCYIeCTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITBIBAET 3aTPYyAHEHUS B MPAKTUYECKOM NPUMEHEHHH 3HAHUI
HaIlpaBJICHNUS,

— c1a00 apryMEeHTUPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyHseTcs B GOPMYIMPOBAHNH BBIBOJIOB M 0000IIEHNUH;

— YaCTUYHO BJIAJECET CUCTEMON CIIEIHAIN3UPOBAHHBIX IIOHATHM.

«HCYAOBJICTBOPUTCIIBHO»
«HE 3a4YTCHO»

— o0yJaronuiics He YCBOWI 3HAYHTEIHLHOW YacTH MPOTPAMMHOIO
MaTepuana,

— IOMYCKAaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TpHU
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMUIA,

— HEe MOKET apryMEHTUPOBATh HAy4HbIE TTOJTO0KECHHUS;

— He (opMyIIHPYET BEIBOJOB U 0000IIICHHIA.

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne n/m [Tepeuens BompocoB (3a7au) A SK3aMeHa Koz
WHJIUKATOpa
1 [TonynpoBOJHUKK € COOCTBEHHOM 3J€KTPONPOBOIHOCTHIO. OIIK-1.3.7
2 [TomynpoBOTHUKY C SIIEKTPOHHON AJIEKTPOTIPOBOTHOCTHIO OIIK-1.V¥.1
3 [ToynpoBOIHUKY C ABIPOYHOM 3JEKTPONPOBOIHOCTHIO. OIIK-
1.V.10




4 HpetidoBeiii u 1udPy3MOHHBINA TOK B MOJIYIPOBOIHUKAX. OIIK-1.¥.5

5 DIEKTPOHHO-IABIPOYHBIN TIEPEX0] B COCTOSHUU PAaBHOBECHS. OIIK-1.V.7

6 [Ipsimoe u o6paTHOE BKIIIOUEHHUE p-N-TIepexoa. OIIK-1.B.1

7 Teopernueckas U peaybHas BOJIbTaMIIEPHAS XapaKTEPUCTUKA OIIK-1.B.4
p-n-mepexona.

8 Bunel npo6oeB p-N-niepexosa U uX 0COOEHHOCTH. OIIK-5.V¥.1

9 EmkocTu p-n-nepexona. OIIK-5.V.2

10 BrinpsiMuTenbHbIE THOBI. OIIK-5.B.1

11 OmHOMOTYTIEPUOTHBIN BBIPSMHUTENb — IIPUHITHIT €70 OIIK-5.B.2
JEUCTBHS.

12 Brnusinue temneparypbl Ha BOJIbTaMIIEPHBIE XapaKTEPUCTUKU OIIK-1.3.7
MOJTYITPOBOTHMUKOBBIX JINOJIOB.

13 ['paduaeckuit MmeTon onpeaecHUs apaMeTpoB pabodero OIIK-1.V.1
peKUMa MOJTYNIPOBOIHUKOBBIX JHOJIOB.

14 [TorynpoBOTHUKOBBIE CTAOMIIUTPOHBI, CTICIIHATIbHBIC OIIK-
rapaMeTpsl OTYTPOBOTHIUKOBBIX CTAOMIIUTPOHOB. 1.V.10

15 Ananu3 paboThI MOITYIPOBOTHUKOBOTO CTAOMIN3aTOpa OIIK-1.Y.5
HaNpsHKEHUS ¢ TOMOIIBIO JINHUK HArPy3KH.

16 Bapukaribl, cXeMbl BKIFOYEHHUS B DJIEKTPUYECKYIO LIEMb, OIIK-1.¥.7
OKBUBAJICHTHAS CX€Ma BapHKAIa U €r0 OCHOBHBIC MTAPaMETPBHI.

17 TyHHeNbHbIE AUO/Ibl, OCHOBHBIE MTapaMETPbl TYHHEJIbHBIX OIIK-1.B.1
JIMO/IOB, aHAJIU3 BOJIbT-aMIICPHON XapaKTEPUCTUKU
TYHHEJIBHOTO JIMO/A C IIOMOIIBIO YHEPTeTHUECKUX JUATPAMM.

18 CTpyKTypa MoJIEBOTO TPAH3UCTOPA C YIPABIISIONIUM P-N OIIK-1.B.4
NIEPEX0I0M U IPUHIIUI €T0 PaOOTHI.

19 DNEeKTPUYECKHUE CXEMBbI BKITIOUEHUS TOJIeBBIX Tpan3ucTopoB ¢ | OIIK-5.V.1
YIPABJISIOUIMM P-N MEPEX0I0M U UX 0COOSHHOCTH.

20 CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-5.Y.2
TPAH3UCTOPOB C YIPABJISIFOIIUM P-N TIEPEXOJIOM U HX
0COOEHHOCTH.

21 CeMeiCcTBO BBIXOHBIX XapaKTEPUCTHK MoJieBbIX Tpanzuctopor | OITK-5.B.1
C YHPABJISIFOIIUM P-N MEPEX0JI0M M UX OCOOCHHOCTH.

22 3aBUCUMOCTB KOH(PUTYpAIMN «KaHAJIay TOJIEBBIX OIIK-5.B.2
TPAH3UCTOPOB C YIPABJISIFOIIUM P- N MEPEX0JI0M OT U3MEHCHHUS
HATPSHKCHUS] «CTOK-UCTOK» MPHU MIOCTOSHHOM HAIPSHKCHUN
«3aTBOP-HUCTOKY.

23 I'padmueckuii cnocod MOCTPOEHUS! CTOKOBO-3aTBOPHBIX OIIK-1.3.7
XapaKTEPUCTHK MO BBIXOJHBIM XapaKTEPUCTHKAM MOJIEBBIX
TPAH3UCTOPOB C YIPABJISIONIUM P-N MEPEXO0JIOM.

24 Crpykrypa MIII nosneBoro TpaH3ucropa c OIIK-1.V¥.1
«MHAYIMPOBAHHBIMY» KAHAJIOM M IPUHIIMII €r0 PabOTHI.

25 Onexrpuueckue cxemsl BkitodeHuss M/ moneBbix OIIK-
TPaH3UCTOPOB C «MHAYIIMPOBAHHBIMY» KaHAIIOM U UX 1.V.10
0COOEHHOCTH.

26 CeMelCTBO CTOKOBO-3aTBOPHBIX Xapaktepuctuk MJIII OIIK-1.Y.5
MIOJIEBBIX TPAH3UCTOPOB C «MHIYIIUPOBAHHBIM) KaHAIOM H UX
0COOEHHOCTH.

27 CemelicTBO BhIXOAHBIX XapakTepucTuk M/IIT nonesbix OIIK-1.¥.7
TPAH3UCTOPOB C «UHIYIIUPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.

28 Crpyxrypa M/III noneBoro TpaH3ucTopa co «BCTPOSHHBIM» OIIK-1.B.1

KaHaJIOM U IIPUHIMII €T0 pa6OTBI.




29 Dnekrpuueckue cxembl BkitodeHuss M/ moneBbix OIIK-1.B.4
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

30 CeMeiCTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT OIIK-5.V.1
MOJICBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM)» KaHAJIOM H UX
0COOEHHOCTH.

31 CeMelcTBO BBIXOIHBIX XapakTepucTuk M/IIT moieBbix OIIK-5.V.2
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOEHHOCTH.

32 JuddepeHunanbHble WM MaIOCUTHAJIbHBIE TApaMeTPhl OIIK-5.B.1
MIOJICBBIX TPAH3UCTOPOB.

33 PaboTa mosieBbIX TPaH3UCTOPOB B IMHAMHUYECKOM PEXKHME. OIIK-5.B.2

34 Otimane onpenenenus auddepeHaTbHBIX TApaMETPOB B OIIK-1.3.7
JTMHAMUYECKOM PEKUME OT UX OIPEENICHHS B CTATHYECKOM
peKUME.

35 YCTpoiCTBO U KOHCTPYKTHBHBIE OCOOCHHOCTH OUTIOJISIPHBIX OIIK-1.VY.1
TPaH3UCTOPOB.

36 DJIEKTPUUYECKUE CXEMBI BKIIFOUSHUS OUTIONIIPHBIX OIIK-
TPAH3UCTOPOB U UX OCOOCHHOCTH. 1.V.10

37 Pabora GumossipHoro TpaH3ucTopa, BKItoueHHoro mo cxeme ¢ | OIIK-1.VY.5
o01eii 0a30if, B pexKUMaxX «OTCEUKN» U «HACHIILICHHY.

38 PaGora GumossipHoro TpaH3ucTopa, BKioueHHoro mo cxeme ¢ | OIIK-1.VY.7
o011ei 6a30ii, B «<aKTUBHOM)» PEKHME.

39 CeMeNCTBO CTaTHUECKHUX BXOJHBIX XapaKTEPUCTUK OIIK-1.B.1
OUIIOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C 001Ien
0a30ii, ¥ X 0COOEHHOCTH.

40 CeMelCTBO CTaTHYECKHUX BBIXOHBIX XapPaKTCPUCTHK OIIK-1.B.4
OUITONSIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C 00mIei
0a30ii, 1 X 0OCOOEHHOCTH.

41 Pabora GumnossipHoro TpaH3ucTopa, BKItoueHHoro mo cxeme ¢ | OIIK-5.V.1
OOIIMM 3MHUTTEPOM, B PEIKUMAX KOTCEUKH» M «HACBIIICHUSY.

42 PaGota GunonsipHoro TpaH3sucTopa, BKitoueHHoro mo cxeme ¢ | OIIK-5.Y.2
OOIIUM 3MUTTEPOM, B KAKTHBHOM)» PEKUME.

43 CeMeNCTBO CTaTUUECKUX BXOJHBIX XapaKTEPUCTUK OIIK-5.B.1
OUIONSIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 0 CXeMe C O0IIHMM
OMHUTTEPOM, U UX OCOOCHHOCTH.

44 CeMeNCTBO CTaTUUECKUX BBIXOJHBIX XapaKTEPUCTHK OIIK-5.B.2
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOUYEHHOTO 110 CXEMe C OOLIHM
SMHUTTEPOM, U UX OCOOCHHOCTH.

45 Cxema BKJIIOUEHHUS OUITOISIPHOTO TPAH3UCTOPA C OOIIMM OIIK-1.3.7
KOJJICKTOPOM B «aKTHBHOM)» PEKUME M €€ 0COOCHHOCTH.

46 Cucrema H napameTpoB OUIIOJISIPHBIX TPAH3UCTOPOB. OIIK-1.V¥.1

47 DOTOTPaH3UCTOP, YCTPOHCTBO U MPUHLIMII JCHCTBHUSL. OIIK-

1.Y.10

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

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

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHIUKATOPA

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOCKTHPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyerp TeM Uit KyYpCOBOT'O TPOSKTUPOBAHMUSI/BBITIOHEHUSI KYPCOBOM paOOTHI




[TpumepHbIii IepeyeHb TeM Ui KypCOBOTO IPOESKTUPOBAHUS/BBITIOIHEHHS
KYPCOBOM pabOoThI
Y4eOHBIM [IJJTAHOM HE NPEAYCMOTPEHO

Ne i/t

Bompockl st mpoBeleHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbIi IepeyeHb BONPOCOB Il TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yueHus1, IpeIcTaBiIeHbI B Ta0ymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne i/m [TepeyeHb KOHTPOJIBHBIX PaOOT

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYpPhl  OLCHUBAHUS
WHMKATOPOB, XapaKTePU3YIOIMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [ YAIL, pernamMeHTHpPYIOUIMX TMOPAJOK U MPOUEHAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meronuyeckue yKa3zaHus Il 00yUJaONUXCs 10 OCBOCHHIO JTUCIIATLITHBI

11.1. Meroguueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOSHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE U SICHOE U3JI0KEeHUe yueOHOoro MaTepuana. HasHaueHrne cCoBpeMEeHHOM JIEKIIUU B paMKax
JTUCIUIIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO HH(POpPMAIMIO TIO TE€Me, a B OCBOEHUU
dbyHIaMeHTaNbHBIX MpoOJIeM AWCHMIUIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JIEKIHUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpraHU3aIMOHHYI0 U MHpOopMamoHHYI0 (GyHKIMHU. JIeKus packpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00yiacT 3HaHUs, €€ TpoOJeMBbl, JaeT IEIbHOE MPEJCTaBICHUE O JUCIMIUIUHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMM.

ILranupyeMble pe3yJIbTaThl IIPH OCBOSHUHU 00YYAIOIIUMHUCS JICKIIMOHHOI0 MaTepHaa.

— TIOJIyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHH, YPOBEHb KOTOPHIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka) 0l KOHKPETHOU TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe MpodecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECca, HEOOXOAMMOTO JJISI CAMOCTOSTEIHHON padOTHI;

— TMOJIyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3€
WX Pa3BUTHS Ha OJMDKAUIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIO’KEHUS, IPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3IMUHBIX ()OPMYIUPOBKAX);

— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCA JIEMOHCTpalMed CIaifoB U
UCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETLHBIX TEMATHK 1O JUCITUTIIINHE.




CTpykTypa Ipea0CTaBACHMS JEKIIMOHHOI0 MaTepHaa:

—  Jlexium;

— JleMoHCTpanus IpOMBIIUICHHBIX 00pa310B NOIYIPOBOJHIUKOBBIX TPUOOPOB;

— JleMOHCTpanust 3IEKTPHUECKUX CXEM BKIIOUEHUS MOIYIPOBOJHUKOBBIX TIPUOOPOB.

11.2. Meroauueckue ykKa3aHusi A OOYYaroIIUMXCs MO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor.

B xoze BIonHEHN 1a00PATOPHBIX PA0OT 00YHAIOIIUICS JODKEH YTIITyOUTh M 3aKPEHUTh
3HAHUSA, IPAKTUYCCKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOW DKCIEPUMEHTA
B COOTBETCTBUM C KBIN(UKALMOHHOW XapaKTEPUCTUKON oOywaromerocs. BwimomHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PACUETHO-aHAINTHYECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUATHHN.

BeimonHenue 51abopaTopHbIX pabOT OOyYaroIUMCs SIBJISETCS HEOTHEMJIEMOM YacTbhiO
U3yYeHUs] JUCHMIUIMHBI, OIpeNeIieMOi ydeOHbIM IIJTaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3aJjau 00yYaroIerocs:

— INpHOOpeTeHre HABBIKOB UCCIIE0BAHM ITPOLIECCOB, SABJICHUH U 0OBEKTOB, U3yUaeMbIX
B paMKax JaHHOW JUCLMILIMHBL;

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alMsl TEOPETUYECKUX 3HAHWW, MOJYyYEHHBIX Ha
JEKLUSAX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 110 H3y4aeMON AUCLUIIMHE;

— INpHOOpeTeHre HaBbIKOB CAaMOCTOSTENIbHON pabOThI C 1a00OpaTOpHBIM 000PYAOBaHUEM
U Ipudopamu.

3ajanue ¥ TpeOoBaHUs K NPOBEJICHUIO JJaOOPAaTOPHBIX PabOT

HccnenoBanue XapakTepUCTUK MOJTYIPOBOJHUKOBBIX NMprOopoB. JlaboparopHas pabdora
BBITIOJIHSICTCSI OpUTAZON U3 ABYX-TPEX CTYJICHTOB HA YHHBEPCAIBHBIX U3MEPUTEIIBHBIX CTEH/IAX.
ITpoBeneHue wnccneroBaHUN OCYLIECTBIISIETCS B COOTBETCTBMM C 33JaHMEM M B YKa3aHHOHU
IIOCJIEIOBATEIbHOCTH. Pe3ynbTaTel N3MEPEHUH 3aHOCATCS B IPOTOKOJI MCIBITAHHUM, KOTOPBIN 110
OKOHYAHUU MCCIIEIOBAHUHN TOJIKEH ObITh MTPEJICTABIIEH JUIsl IPOBEPKH MIPETO1aBaTelNIo.

CrpykTypa u opma oTueTa 0 1abopaTopHOM paboTe

OT4er MOIKEeH COJIep)KaTh: HAMMEHOBAHUE M 1EJIb Pa0OThI; CXEMbI U3MEPCHUH; TaOJIUIIbI
U3MEPEHHBIX JaHHBIX; TpaUKu XapaKTEPUCTUK HCCIAEAYEMBIX OOBEKTOB; PACCUUTAHHBIE
3HAUCHUS MTApaMETPOB HCCIEAYEMbIX O0BEKTOB; KPAaTKKE BBIBOIBI. OTYET BBITIOIHACTCS Ha Oeoin
Oymare opmara 297 x 210 kB. MM.

TpeboBanus k ohopMIECHUIO OTYETA O TaOOpPaTOpPHOU paboTe

Oo0pa3serr opopmiieHHST TUTYJIBHOTO JIMCTAa TPUBEACH Ha caifre: https://guap.ru/standart/
['paduku cTpoaTcs Ha OTIENBHBIX JMCTax (popmara oTdera. MimmiocTpanuu Maibix pa3MepoB
pa3MeniaroTcs Ha OJHOM JHcTe. Bce rpadukud W PUCYHKH JOKHBI MMETh HYMEpaIuio |
MOSICHSIFOIINE TOAMUCH C YKa3aHHUEM THIA UCCIeqyeMoro o0bekTa. [IpuHIMMuaNbHBIE CXEMBI
BBIUEPUMBAIOTCS B COOTBETCTBUHU ¢ TpeboBanusimu ECK/I.

1.  Aobpamos, A. I1. Tpansucropsl. MeToandeckue ykazaHus K BHIITOJTHEHHUIO TaO0OPATOPHBIX
paboT MO HCCIEIOBAHUIO YCHJIMTENbHBIX KacKaJoB Ha OHUMOJSPHOM U IIOJIEBOM
tpansuctopax / A. I1. Abpamos, B. I'. Hedenos, A. C. ITapackyn. CI16.: 'YAIL 2020. —
37 c.: ni.

2. AOGpamos, A. I1. DnektpoHnka. MeToanuecKie YKa3aHus K BBITIOJHEHUIO JTa00paTOPHBIX
paboT Mo MccleA0BaHHIO MOTYTIPOBOAHUKOBBIX 110108/ A. I1. A6pamos, B. B. Onapus.
CII6.: I'VAII, 2008. — 41 c.: ni.


https://guap.ru/standart/

11.3. Meroauyeckue yka3aHus sl O0yUYaIOIMIMUXCS M0 MPOXOKICHUIO CAMOCTOSITEIIHBHON
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIOIHICT pabOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJAaBaTENsl, HO 0€3 ero HernocpeACTBEHHOTO
YYacTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (hopMupyeTcs
nenecoo0pa3Hoe MIaHUPOBaHUE Pabouero BpEMEHH, KOTOPOE TIO3BOJISIET MM Pa3BHBATh YMEHHS U
HAaBbIKM B YCBOCHHM H CUCTEMATU3allUU HpHOGpeTaeMBIX 3HaHPII>i, OGGCHC‘-II/IBaeT BBICOKHH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHUs, IOMOTaeT IIOJIYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

— yueOHO-METOAMYECKHUI MaTepual Mo AUCLUILIMHE;

— METOJIUYECKHE YKa3aHHUsS 1O BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcs
10 32049HOU (hopme 0OyIeHUs).

11.4. MeTonu4eckue yKazaHUs I OOyYaIOMIUXCS MO MPOXOXKIACHHUIO MPOMEKYTOIHON
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4alOIIMXCS  TMPEAYyCMAaTPUBAET  OlLICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIOYAeT B
ceost:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, IMOJIyICHHBIX 00yUJaIONIUMCS B ITPOLIECCE U3YUCHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIA PEHICHUS TPAKTUYECKUX 3a/ad. OJK3aMEH, KaK MpaBWjO, MPOBOJUTCS B TEPHO
9K3aMEHAIIMOHHOM CECCHU U 3aBEpPIIACTCS aTTECTAllMOHHOW OIEHKOM «OTIMYHOY, «XOPOIIO»,
«YJIOBJICTBOPUTEIILHO», «HEYIOBIETBOPUTEIHHOY.

CucreMa OLCHOK TPH MPOBEICHUM IMPOMEKYTOYHON AaTTECTALMM OCYIIECTBISCTCS B
cooTBeTcTBUH ¢ TpeboBanusimu [lonmoxkenuit «O TekymieM KOHTpOJIE YCIEBAEMOCTH U
NPOMEXKYTOUHOM arrectanmu cryaeHToB ['YAII, oOy4aromuxcsi 1O TporpaMMam  BBICILIETO

oOpa3zoBaHus» U «O MOYJIBHO-PEUTHUHIOBOM CUCTEME OLICHKH KaueCcTBa yueOHOM paboThl CTY/I€HTOB
B ['YAID».



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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