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AdHOTanus

HucnuminHa «OJIEKTpOHUKa» BXOJAUT B 00pa30BaTENbHYIO IPOTPAMMY BBICIIETO
o0pa3oBaHusl MO HaMpaBlIeHUIO MOAroToBKH/ crnenuasbHocTH 12.03.01 «IIpubopoctpoeHue»
HAnpaBlIeHHOCTH  «TeXHONOTHSI ~ a’POKOCMHYECKOT0  MpUOOpOCTpoeHUs». JucruniuHa
peanusyercs kadenpoit «No23».

JycuunirHa HaleneHa Ha OpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETEHLIUMN :

VYK-1 «CrniocoOeH OCYIIECTBIATh MOUCK, KPUTHYECKUI aHaIN3 M CHHTE3 MHQPOPMALIHH,
IPUMEHATh CUCTEMHBIN TOJXO Ul PEIeHUs TOCTABJIEHHBIX 3a7au»

OIIK-1 «CnocoOeH NpHUMEHSATh €CTECTBEHHOHAydyHble M OOILEHMH)KCHEpHBbIE 3HaHUA,
METO/Ibl MATEMATUUECKOTO aHaIM3a U MOJICIMPOBAHUS B MHKEHEPHOMU J1€ATEIbHOCTH, CBSI3aHHOM
C IPOEKTUPOBAHUEM M KOHCTPYMPOBAHUEM, TEXHOJOIMSIMHU HPOU3BOJCTBA IPUOOPOB U
KOMIIJIEKCOB IIMPOKOTO Ha3HAYECHUS

OIIK-5 «Cmocoben ydacTBOBaTh B  pPa3palOTKe TEKCTOBOWM, MPOEKTHOW |
KOHCTPYKTOPCKOM JTOKyMEHTAllUH B COOTBETCTBUHU C HOPMAaTUBHBIMH TPEOOBaAHHUSAMM»

ConepxaHue IUCHUIUIMHBI OXBAaTbIBAET KPYr BOIIPOCOB, CBSI3AHHBIX C M3y4EHHUEM
¢u3nueckuX MPUHLMIOB JEHCTBUS, XapaKTePUCTHK, MoJeled U  OCOOCHHOCTEH B
PaTMOTEXHUYECKUX IIEMSIX OCHOBHBIX TUIIOB aKTUBHBIX IPUOOPOB, MPUHIIUIIOB UX IOCTPOCHUS U
MEXaHW3MOB BIIMSHUS YCIOBUN KCILTyaTallud HAa pabOTy aKTUBHBIX MPUOOPOB.

[lpennogaBanue AMCUMIUIMHBI TpeIycMaTpUBaeT ciexyoume (opMbl OpraHU3aluu
y4eOHOro Ipolecca: JEKIUHU, JabopaTopHble paboThl, CaMOCTOSTEIbHAas paboOTa CTY/AEHTa,
KOHCYJIbTALlUH.

IIporpaMMoil AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONME BUIAbI KOHTPOJIS: TEKYLLMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B opMe IK3aMeHa.

OOm@ast TPYIOEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIsIET S5 3a4eTHHIX enuHuil, 180
4acoB.

S3pIK OOY4EHHUS 110 TUCIUTIIIMHE «PYCCKUN »



1. TlepeueHb MIAHUPYEMBIX PE3YABTATOB OOYUEHUS MO TUCIUTIIIIHE

1.1. llenpro mpenogaBaHusi AUCUMUILIMHBI «DJEKTPOHUKA» SIBIISIETCS U3YUYCHUE CTYICHTaMU

(U3MYeCKUX TPUHIUIIOB JACWCTBUS, XapaKTEpPUCTUK, MoJelell ©u 0ocoOeHHOCTeH
HCIIOJIb30BAaHUS B PAJAMOTEXHUYECKUX IIEMAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB,
MPUHIIUIIOB MTOCTPOEHUS U OCHOB TEXHOJOTUHM MUKPOAJIEKTPOHHBIX LIENEH, MEXaHU3MOB
BIIMSIHHS YCIIOBHI JKCIITyaTallMy Ha paboTy aKTUBHBIX IPUOOPOB M MUKPOAJIEKTPOHHBIX
uened. [lpy w3ydeHMHM OSTOW JUCHUMJIMHBI 3aKIAJbIBAIOTCS OCHOBBI 3HAHWH,
MO3BOJSIIOIIMX  YMEJIO HCII0JIb30BaTh COBPEMEHHYIO AJIEMEHTHYIO 6azy
PaaMO3JIEKTPOHUKA W TOHMMaTh TEHJCHIIMU W TEPCIEeKTHUBbBl €€ pa3BUTUA U
MPAKTUUYECKOTO MCIOIB30BAHMS; TPUOOPETAIOTCS HABBIKA pacueTa PEKMMOB aKTUBHBIX
npubOpOB B IJIEKTPOHHBIX LEMSX, OSKCHEPUMEHTAIBHOTO HCCICAOBAHHUS  UX
XapaKTEePUCTUK, U3MEPEHHS MapaMeTPOB M IMOCTPOSHUS 0A30BBIX SYECEK DIEKTPOHHBIX
IIETICH, COIePKANMX TaKue MPUOOPHI.

1.2. JlucuuminHa BXOJIUT B COCTaB 00s3aTeIbHOM YyacTH 00pa3oBaTeNbHON MpOrpaMmbl

BhICIIET0 oOpazoBanus (ganee — OIT BO).

1.3. Tlepeuenp mIaHUPYEMBIX PE3yABTATOB OOYYECHUS MO IUCIUIUINHE, COOTHECEHHBIX C

MJIaHupyeMbIMU pe3yabTaramMu ocBoenus OI1 BO.

B pesynbprare m3ydeHus TUCHUILIMHBI OOYYAIONMICS JOKEH 00JalaTh CIEAYIOIMMHE

KOMIIECTCHIIMAMHU HJIN UX YaCTsIMHU. KOMHCTGHHI/II/I U WHIUKATOPBI UX JOCTHKCHUA ITPHUBCICHBI B

Tabimuue 1.

Tabnuua 1 — IlepeyeHb KOMIIETEHIIMI U MHIMKATOPOB UX JOCTHIKEHUS

Kareropus (rpynna) Kon n HaumeHnoBanue Kon n HanmMeHOBaHUE MHAUKATOPA
KOMITETEHIINU KOMIIETEHLINU JOCTUKEHUSI KOMIIETEHIIUH
YK-1 Cnocoben
VK-1.14.1 ananu3upyer 3a1ayy, BbIIETSAA €€
OCYILECTBJISITh
.. | 6a3oBBIE cocTaBIIAIOLIE, OCYIIECTBIISIET
MTOUCK, KpUTUYECKUI
JEKOMIIO3ULIHIO 3a/1a4H
aHaJIN3 U CUHTE3
YHuBepcanbHble o VK-1./1.3 paccmarpuBaeT BO3MOXKHBIE, B
nHpopMaLuu
KOMIIETEHLIN U pMAttii, TOM YHCJIE HECTAaHAAPTHBIE BAPHUAHTHI
MIPUMEHSATH

CHUCTEMHEIU ITOIXO0I
JUTSL peIIeHU s
IOCTaBJIEHHEIX 3a4a4

PCIICHHUA 3a/1la4U, OLICHUBAA UX
JOCTOMHCTBA M HCAOCTATKHM, a TAKOKC
BO3MOXHBIC ITOCICACTBUA

OOmenpodeccuoHaabHbIE
KOMITETEHII U

OIIK-1 Cnocobex
MPUMEHSTh
€CTECTBEHHOHAYYHbIE
1 OOIIENH)KEHEPHBIE
3HaHU S, METO/IbI
MaTeMaTHIECKOTO
aHanuza u
MO/JICIIMPOBAHMS B
MHKECHEPHOU
JIeATEeNIbHOCTH,
CBSI3aHHOM C
IPOEKTUPOBAHUEM U
KOHCTPYHPOBAHHEM,
TEXHOJIOTUSIMH
IIPOU3BOJICTBA
npuOOpoB U
KOMIIJICKCOB
HIMPOKOTO
Ha3HAYCHUsI

OIIK-1./1.3 mpumeHsieT oOen H)KCHEPHBIE
3HaHUsI, B UH)KEHEPHOU IeATEeIbHOCTH

OOmenpodeccnoHaIbHbIE

OIIK-5 Cnocoben

OIIK-5./1.1 pa3pabaTbiBaeT TEKCTOBYIO




KOMITETEHLIN U y4acTBOBaTh B JIOKyMEHTAIMIO B COOTBETCTBUU C
pa3paboTke HOpPMaTUBHBIMU TPEOOBaHUSAMU
TEKCTOBOMH, OIIK-5./1.2 pa3pabaTbIiBaeT MPOEKTHYIO U
MIPOEKTHOHN U KOHCTPYKTOPCKYIO JOKYMEHTAILIUIO B
KOHCTPYKTOPCKOM COOTBETCTBUM C HOPMaTUBHBIMU
JNOKyMEHTAIlUU B TpeOOBaHUIMU
COOTBETCTBUH C
HOPMaTUBHBIMU
TpeOOBaHU MU

2. Mecro gucuunianHsl B crpykrype OI1

Jucnumminaa MokeT 0a3upOBaThCs Ha 3HAHUSX, paHee MPUOOPETCHHBIX 00YIAFOIIMMIICS
IPU U3YYEHUH CIIEIYIOIMX JAUCIUIUINH:

— «MaremaTuka»,

— «Dusuxay,

— «DJNEeKTPOTEXHUKAY.

3HaHUs, TOJYdCHHBIC TPH W3YYCHUH MarTepuaia JIaHHOW IUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEeIbHOE 3HAUEHHE, TAaK U MOTYT UCIIOJIB30BAThCS MPHU U3YYCHUH APYTUX TUCIUTLINH:

— «Cxemorexauka DC: mudpoBas 1 aHaJIOroBas»,

— «Mukpossnekrponrka 1 HaHoanekrpoHukay.

3. OO0BEeM H TPYIOEMKOCTh IHCITUTIAHBI
Jannable 00 o0meM oObeMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIOB y4eOHOMH
paboTHI 1O AUCHUTIINHE (M pacipe/ie]ICHHIE 3TOH TPYJOEMKOCTH M0 CEMECTpaM) MPEACTaBICHEI B
Tabaume 2.

Tabmuna 2 — O6beM U TPYJOEMKOCTh JAMCIMIINHBI

TpynoeMkocTs 1o
Bun yueOHol paboThI Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemkocms OuUCYUNIUHDL, 5/ 180 5/ 180
3E/ (gac)
Ayoumopnwie 3anamus, BCEro Jac. 51 51
B TOM YHUCJIE:
nexiuu (JI), (qac) 34 34
npakrtuyeckue/cemuHapckue 3anatus  (I113),
(dac)
nabopaTtopHbie paboTsl (JIP), (yac) 17 17
KypcoBoii mpoekT (padora) (KII, KP), (uac)
9K3aMeH, (4ac) 36 36
Camocmoamenvnasa paboma, Bcero (4ac) 93 93
Buo npomesxcymounon ammecmayuu: 3ayer,
mug. 3ader, sk3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*%)

EES
Ilpumeuanue: KaHAWIATCKUI K3aMeH

4. ConepaHue JUCHUTLIMHbBI
4.1. Pacnpenenenue TpyI0€MKOCTH IUCLUUIUIMHBI 110 pa3JesiaM U BUJIaM 3aHSTHI .
Paznensl, TeMbl AUCIUTUIMHBI U UX TPYJOEMKOCTh IPUBEACHBI B TabIuUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCITUTUIMHBI, UX TPYAO0EMKOCTh




Paszesl, TEMBI IHCLMIUIMHBL H(?:;LESM l'g é((:j)?,) (3{1:;) (II{( a{c[) ((SIECC)
Cemectp 4
Paszgen 1. 0 0 26
Tema 1.1. 4 2
Tema 1.2. 6 3
Pazmen2. 0 0 26
Tema 2.1. 6 4
Paszgen 3. 0 0 30
Tema 3.1. 6 4
Tema 3.2. 6 4
Pasznen4. 0 0 11
Tema4.1. 6
Hroro B cemecTpe: 34 17 93
Hroro 34 0 17 0 93

4.2. CopnepxaHue pa3fesioB U TeM JEKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3aesioB U TeM JIEKIIMOHHBIX 3aHSATUN PUBEACHO B TabmuIie 4.

Tabnuua 4 — ComepxaHue pa3aesioB U TEM JICKIIHOHHOTO ITUKIIA

Howmep paznena

Ha3Banue u COACPIKAaHUC PA3aCIIOB U TEM JICKIIMOHHBIX 3aHATU I

Pa3nean 1

DJieMeHThbI () M3MKH TBEPAOIO TeJia.
1.1. ®usnyeckue OCHOBBI MOIYTPOBOAHUKOBBIX TPHOOPOB.

OcHOBHBIE NTOHATUSA 30HHOW TEOPUU MOJYIPOBOJHUKOB. CTaTHCTHKA
3JIEKTPOHOB M JBIPOK B MOJYNPOBOJHUKAX. BBIpOXKIeHHBIE U
HEBBIPOXKICHHBIE MOIYNPOBOAHMKH. KoOHIEHTpauus HocUTENeH
3apsiia B COOCTBEHHBIX U MPUMECHBIX MOJIYMPOBOJHUKAX B YCIOBHSX
TEPMOAVMHAMHUYECKOTO  paBHOBecHs. HepaBHOBecHOE coCTOsSHUE
noaynpoBoaHuka. llpoueccsl rmnepeHoca HocHUTeNed 3apsga B
noJynpoBoAHUKaX. ['eHepanus U pekoMOMHALMS HOCUTENEH 3apsma.
BiusHue snekrpuyeckoro mojs Ha OOBEMHYHO M ITOBEPXHOCTHYIO
3JIEKTPOIIPOBOJHOCTh ITOJYIPOBOJHUKOB. TemmneparypHbie
3aBUCUMOCTH  KOHLICHTpAalMH,  IOABUXKHOCTM M YACIBHOH
3JIEKTPONPOBOHOCTH HOJIYNPOBOIHUKOB. BO3HMKHOBEHME 0OBEMHBIX
HEYCTOMYUBOCTEN. OnTuyeckne u TEIIOBBIE CBONCTBA
MOJIYIPOBOJAHUKOB. (DOTOAIEKTpUUYECKHE U TEPMONIEKTPUUYECKUE
SIBIICHHUSL.

1.2. KoHTaKTHEIE SIBICHUSL.

[lonssTue o p-n-mepexone, THUNBI p-n-nepexoqoB. Dusndeckue
IIPOLIECCHI B P-N-IIEPEXOIE IPU OTCYTCTBUM U IIPU HAJIMUUU BHEIIHETO
HanpspkeHUus.  BosbraMiiepHas — XapakTepuCTHKa — p-n-Iepexoja.
KOHTakT «MeTai-1noaynpoBOAHUK», 3aBUCHUMOCTh €r0 CBOWCTB OT
paboThI BBIXOa MOJYIPOBOJAHMKA U MeTaiia. ['erepornepexobl.




Paznen 2

IHoaynpoBoaHuKOBbIe NPUOOPHI.
2.1. TlomynnpoBOTHUKOBBIE TUOBI.

[TonynpoBOAHMKOBBIN JHOJ, €ro XapakTepUCTUKU U IapaMeTphl.
OcHoBHBIE BUIbI Mpobosi p-n-nepexona. [lepexonHbie mporeccsl B
MOJIYIPOBOJIHUKOBOM  JTMOZE, HAKOIUIEHME W  paccachlBaHUE
U30BITOYHOTO  3apsaa, AUQQy3MOHHAs €MKOCTb. OKBUBAJICHTHAsS
cxema MOJIyIIPOBOAHUKOBOTO Mo/, OcHoBHbIE THUIIBI
IOJIYIIPOBOJIHUKOBBIX JIMOAOB, HUX KOHCTPYKLIIMHU, IapaMeTpbl U
00J1IacTH IPUMEHEHHUSL.

Pa3znen 3

IHosrynpoBoAHUKOBBIE TPUOOPDI.
3.1. IloneBble TPaH3UCTOPBHI.

[loneBble TpaH3UCTOPBHI € 3aTBOPOM B BHJAE p-n-nepexona. Hx
YCTPOMCTBO, IPUHLHUI JEeNCTBUS, CXEMBbI BKJTIOUEHUS,
XapakTepUCTUKA U IapaMeTpbl. 3aBUCUMOCTb XapaKT€PUCTUK OT
TeMreparypsl. Harpy304Hbli  peXuM IOJIEBOTO  TPaH3UCTODA,
Harpy3ouHble  Xapakrepuctuku.  Dusnueckue  sSBICHUS  HA
NOBEPXHOCTH  MOJYNpOBOJHMKA.  [lomeBble  TpaH3UCTOpBI ¢
uzonupoBaHHbiM 3atBopoM (MOII- wumm M/II-Tpasucropsl), ux
OPUHLUI JEUCTBUA, XapaKTEpUCTUKU U napamerpbl. OcoOeHHOCTH
moumnsbix MJIII-Tpan3uctopoB. OO6siacTb NPUMEHEHUS MOJEBBIX
TPaH3UCTOPOB.

3.2. bunosspHsle TpPaH3UCTOPHI.

TpaH3ucTop Kak cucTema JIByX B3aUMOACHCTBYIOIIMX P-N-IEPEXOJ0B.
Bo3smoxHBbIE PEXUMBI paboThI TPAaH3UCTOpa: AKTUBHBIN
(YCUIIMTENbHBIN), OTCEUKH, HACHIIIEHUS, HUHBEpPCHBIN. Dusnueckue
nporecchl B 0e3/1peii(poBOM TpaH3UCTOPE B AKTUBHOM YCUIIUTEIBHOM
pexxume. Toxu B Tpansucrope. Koadduunent nepenaun sMUTTEpHOIO
TOKa M €ro COCTaBJBAIONME. Tpu CXeMbl BKIIOYEHHS TPAH3UCTOpA: C
o0mmM H>MHUTTEpOM, C oOmeid 0a30if M 00HMM KOJUIEKTOPOM.
XapakTepUCTUKU TPAaH3UCTOpa B cxeMax c oOmeil 6a3oil u ¢ o0nmm
OMUTTEpOM.  Bnusnume  Temmeparypsl  Ha  XapaKTepUCTUKU
TpaH3uCTOpa. TpaH3uCTOpP KaKk JIMHEHHBIM YETBIPEXIIOJIIOCHUK.
Cucrembl MaJOCUTHANBHBIX  (IU(pdepeHIIHAIBHBIX) MapaMeTpoB
TpaHsuctopa. OmNpeneleHne MaJOCUTHAIBHBIX IapaMeTpoB 110
XapaKkTepUCTUKaM TpaH3ucTopa. PaboTa TpaH3ucTopa Npu HATUYUU
Harpy3Kd B KOJUICKTOpHOM uenu. Harpy3ouHsle XapaKIepuUCTHUKH
TpaH3ucropa. [lapaMeTpbl, XapakTepusylOLWE pPEKUM YCHIICHHS,
ompeneNeHue WX 10 XapakTepucTUKaM. Bpeibop pabodeit Touku
TpaH3UCTOpa B pekuMe ycuieHus. CXEeMOTEXHUYECKUE CIOCOObI
3aaHust  pabouell Toukd. BiusHue HEMMHEHHOCTH BXOAHBIX
XapakTepUCTUK Ha paboTy TpaH3UCTOpa B pexuMme ycuieHus. Pabora
TPaH3UCTOpPAa Ha BBICOKMX dacToTax. JlpeidoBbic TpaH3UCTOPHI.
Ilapamerpa,  XapakrepusyroLme  BBICOKOYACTOTHBIE  CBOMCTBA




TpaH3UCTOpa. DKBUBAICHTHBIE CXeMbl TpaH3UCTOpa ((popmanbHbIe U
¢usnyeckue). Mopenu  TpaH3MCTOpA,  HCIOJIB3yeMble  IIpU
KOMIBIOTEPHOM  TPOEKTUPOBAHMM  AJIEKTPOHHBIX cxeM. Pabota
TPAH3UCTOPAa B PEKHUME IEPEKIIOYCHUSA. YCIOBUS OTCEYKA U
HacellleHUs.  [lepexomHble  mporeccsl B TPaH3UCTOpPE  IpHU
nepexnoyeHun. Ilapamerpa TpaH3UCTOPOB B MMITYJIBCHOM PEXHUME.
TpaH3uCTOPHBIN KITIOY, TOCTPOEHHBIHN MO CXeMe ¢ OOIIMM SMUTTEPOM.
[IpenenbHo nomMycTHMBIE TApaMETPhl TPAH3UCTOPA.

Paznen 4

Onro3/1e KTPOHHUKA.
4.1. ®OTOAIEKTPUYECCKHE U M3TydaTeIbHbIE TPHUOOPHI.

DOTOPE3UCTOPBI, UX KOHCTPYKIUS, XapaKTEPUCTHKA W TAPaMETPHI.
dusnyeckrue MNpOLECChl B p-N-IIEPEXOJe IPU BO3IECHCTBUU CBETA.
®oto DJIC. DoToranbBaHHYeCKHE 3eMEHTBI. @OTOINOIBI, OCHOBHEIC
peXUMBl MX PAa0OTHI. XapaKTEepUCTUKA U TapaMeTpbl (OTOAUOIOB.
OcHoBHBIE TUMBI  GoTOAMONOB. DOTOTPAH3UCTOPBI: MPUHIIHIT
NEUCTBUS, XapaKTePUCTHKH, MapameTpel. OOmacTu NpUMEHEHUS
pPa3IMYHBIX  THIOB  IOJYNPOBOAHUKOBBIX  (DPOTOIIEKTPUUECKUX
npubopoB. Wznydaronmie moaympOBOJHUKOBBIE MPUOOPHI U HUX
IIPUMEHEHUE.

4.3. Tlpakruueckue (CeMUHAPCKUE) 3aHATUS
TeMbl MpaKTUUECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B TAOIUIIE S.

Tabmuna 5 — [Ipakrrveckue 3aHATHS U UX TPYIOEMKOCTh

Ne
Ne TeMbl mpakTU4eCKuX . | Tpynoemkocrts, | pasnena
o DopMBI IPAKTUYECKUX 3aHATUN
n/n 3aHATUI (gac) JUCLHI
JINHBI
VYuyeOHBIM MJIAHOM HE MPEeTyCMOTPEHO
Bceero
4.4. JlabopaTtopHbl€ 3aHATUSA
TeMbl 1a00paTOPHBIX 3aHATUI U UX TPYAOEMKOCTh IPUBEICHBI B TabnuIe 6.
Tabmuua 6 — JIabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh
Ne
Ne TpynoemkocTsb azzena
HanmenoBaHue 1abopaTopHBIX paboT pyA - | P
n/m (gac) JUCLHTT
JIMHBI
Cewmectp 4
1 OmnpeneneHne MMPUHBI 3aMPEIICHHON 30HBI 2 1
IIOJIYIIPOBOJHHUKOB
2 HccnenoBanue BRIIPAMUTENBHBIX JUOJ0B 3 1
3 VccnenoBanue noJiynpoBOAHUKOBOIO CTAOMJIUTPOHA 4 2
4 HccnenoBanue moJieBbIX TPAH3UCTOPOB 4 3




5 | HccnenoBanue OUMOISPHBIX TPAH3UCTOPOB 4 3

Bcero 17

4.5. CamocrosTrenpHas padoTa 00yJarommxXcst
Bubl camocTosTebHOM pabOThI M €€ TPYAOEMKOCTh TIPUBEICHBI B TAOIUIIE 7.

Tabnuna 7 — Buabl caMmocTOsATENBHOM pabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrosTenbHOM pabOThI
yac yac
1 2 3
H3ydeHne TeOpeTHuecKkoro Marepuana
54 54
mucuutauab (TO)
IToaroroBka K TEKymieMy KOHTPOJIEO 20 20
ycrieBaemocTH (TKY)
IloaroroBka Kk MpoOMeXyTOYHOU 19 19
arrectaruu (I1A)
Bcero: 93 93

5. IlepeueHb yueOHO-METOAUUYECKOTO OOecreueHus
JUISL CAMOCTOSATENILHOM PaboThl 00yJaroNMXcs MO JUCIUTIIMHE (MOIYIIO)
Y4eOHO-MeTOANYECKuE MaTepualbl A CaMOCTOSTENbHOM paboThl OOYydarOUMXCS YKa3aHbl B
n.a. 7-11.

6. IlepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3AAHUI
[lepeueHb meYaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3aHUI MpUBEAEH B TadnuIe 8.
Tabnuna 8— [lepedeHb nMeyaTHBIX U 3JIEKTPOHHBIX YIEOHBIX U3aHUM

[udp bubnuorpaduyieckas ccpuika / KonudaecTBo 2Kx3eMIIISIpoB B
URL aapec oubImoTeke
(KpoMme 3JIEKTPOHHBIX IK3EMILISPOB)

621.385 Nynaun, Bukrop HukonaeBuu. 467
7181 DnektpoHHbie Tpuoopsl [Teker] :

yuebnuk / B. H. Jlynus. - 3-¢
u3., mepepad. u jgor. - M. :
Owneprus, 1977. - 420 c. : puc. -
bubnuorp.: c. 417. - And. ykas.:

c. 418 - 420.
621.385(075) barymes, Baragumup 88
B28 AJIeKCaHAPOBHY.

OnekTpoHHbIe Tpubopsl [Teker] :
yueOnuk / B. A. batymes. - 2-¢
u31., mepepad. u gom. - M. :
Beici. mk., 1980. - 384 c. : puc.,
Tabi. - bubnuorp.: c. 378 (20
Ha3B.)

621.38 ABaes, H. A. 68
AlS8 DnekTpoHHbIe TpuOopsI [Teker] :




yaeOHuK 17151 By30B / H. A. ABaes,
I T. Inuxun ; pen. I'. T
[umkuH. - yae6. n3a. - M. : U3n-
B0 MAU, 1996. - 544 c. : puc.,
Tabm., rpad., cxeMm. - bubnumorp. :
c. 536 - 537 (27 nass.). - ISBN 5-
7035-1386-3

7. TlepedeHb >IEKTPOHHBIX 00PAa30BATEIBHBIX PECYPCOB
UH(POpPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOI cetu «IHTepHEeT»
Ilepeuennb 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB uH(QOpMAITNOHHO-
TGHGKOMMyHHKaHHOHHOﬁ CETUu «I/IHTepHeT», HCO6XOI[I/IMI)IX JJI1 OCBOCHUS JUCHHUITIIMHBI
npuBeeH B Tabmuie 9.

Tabmua 9 — IlepedeHb SJEKTPOHHBIX O0pa30BaTEIbHBIX PECYpCOB HMHQPOPMALMOHHO-
TEJIEKOMMYHUKaIIHOHHOM ceTH «HTepHEeT»
URL anpec Haunmenosanue
ftp://ftp.radio.ru/pub/ugo/ | YcioBubIe rpaduueckre 0003HAYCHUS SJICMEHTOB JICKTPUUSCKIX
CXeM

8. Ilepeuenp MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MpOrpaMMHOrO 0OECHEYeHUs, HCIONB3YeMOTr0 TpPHU OCYIIECTBICHUH
00pa30BaTeapHOrO Mpolecca Mo JUCIUIIIMHE.
[lepeuensb ucnonb3yeMoro NporpaMMHOro o0ecriedueHus npeacrasieH B Tadiaume 10.

Tabauna 10— Ilepeyenb nporpaMMHOro obecreueHus

Ne mi/mt HaumMmenoBanue

He npengycmorpeno

8.2. IlepeueHp HUH(POPMAIIHOHHO- CITPABOYHBIX CHUCTEM, HCITOJIb3YEMBIX npu
OCYIIIECTBJIICHHHU 00pa30BaTEIBHOIO MpoIlecca MO AUCIUIIINHE

[lepeyeHb WCHONB3YyeMBIX HHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTABICH B
Tabmuue 11.

Tabnuna 11— Ilepeyenb nHEGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npengycmotpeno

9. MarepuanbHO-TeXHHYECKas Oa3a
CoctaB  MaTepualbHO-TEXHUYECKOM  0a3bl, HEOOXOIMMON Jisi  OCYIECTBJICHUS
00pa3zoBaTeNbHOrO Mpolecca Mo AUCIHUILIIMHE, PECTaBieH B Tabnuiel?2.

Tabmuna 12 — CoctaB MaTepHAIBHO-TEXHUUECKOM 0a3bl

Ne HanmeHoBaHue cocTaBHON 4acTH Howmep aynutopun
n/m MaTepHabHO-TEXHUYECKON 0a3bl (Tpy HEOOXOIMMOCTH )
JlexiiuoHHas ayaquTOPUS 24-01(T)

2 | Creng 22-09910




10. Ouenounbie cpeACTBa AJig MPOBEACHUS TPOMEKYTOUHOU aTTeCTAllMU
10.1. CoctaB OIEHOYHBIX CPEICTBJUII NPOBEACHUS IMPOMEXKYTOUHOM aTTeCTaluu
oOyJaronmxcsi 1Mo AUCHUILIMHE TpUBEACH B Tabiuie 13.
Tabnnua 13 — CocTaB OLIEHOYHBIX CPEJICTB JUIsl IPOBEACHMS IPOMEXKYTOUHOMN aTTeCTAllUN

Bua npomexxyTouHoM aTTecTannu IlepedyeHb OIEHOYHBIX CPEJICTB

DK3aMeH CHucoK BOIIPOCOB K 3K3aMEHY;
DK3aMEHAIIMOHHBIC OUJICTHI;

10.2. B kadecTBe KpPHUTEPHEB OLEHKA YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETEHIIMH OOyJaronMMHKCS MPUMEHSETCS S-OallbHas IKaja OIEHKH CHOPMHUPOBAHHOCTH
KOMIIETEeHIINH, KoTopas mpuBeieHa B Tabnuue 14. B TeueHne cemecTpa MOKET UCIOJIB30BATHCS
100-6anmnpHass  mKajna ~ MOJYJIBHO-PEHTHHIOBOW  CHCTEMBl ~ YHHMBEPCUTETa,  IpaBuja
UCIIOJIb30BAHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurtepuu onieHkH ypoBHS cOPMUPOBAHHOCTH KOMITETEHIIN I

Og?%gelnfggn XapakreprcTika COPMHUPOBAHHBIX KOMITETEHIIUI
— o0y4Jaronmiicsi IIIyOOKO U BCECTOPOHHE YCBOWJ IPOrpPaMMHBIM
MaTepua;
— YBEpPEHHO, JJOTUYHO, ITOCIEeI0BATEIIbHO U TPAMOTHO €r0 M3/1araer;
OIS — ONMHPAACh Ha 3HAHUS OCHOBHON M JIOMOJHUTEIBHOU JIUTEPATYPBI,
GATICHON TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKEHUS C TPAKTUUECKON
NESITeTbHOCTHIO HAIIPaBJICHUS;
— yMeno 00OCHOBBIBAET U APTYMEHTHPYET BBIJIBUTAEMbIC UM UJIEH;
— JIeJaeT BBIBOJBLI U 000O0IICHHS;
— CBOOOJTHO BJIAJICET CUCTEMOM CITeMaTN3UPOBAHHBIX MIOHATHH.
— o0y4JarolMiicsi TBEPAO YCBOMJ MPOTPAMMHBIN MaTepual, F[paMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, OINUpasCh Ha 3HAHUA OCHOBHOM
JTUTEPATYPHI;
@OpOITIO — He JIONYCKaeT CYIIECTBEHHBIX HETOYHOCTEH; 5
GATTCHO — YBSI3bIBAE€T YCBOGHHBIE 3HAHHUS C NPAKTUYECKON AESTENbHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET HAay4HbIE MOJOKEHHUS;
— JIeJaeT BBIBOJBLI U 000O0IICHHS;
— BJIAJICET CHCTEMON CIEIUAIN3UPOBAHHBIX ITOHSITHH.
— 00yJaroNMicsl YCBOMJI TOJIBKO OCHOBHOHW IMPOTpaMMHBIA MaTepual,
MO0 CYIIECTBY H3JIaraeT €ro, OMUpPasCh Ha 3HAHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
TORTETROPHTETRHO |~ JIOMTYCKAeT HECYIIECTBEHHBIC OMMOKH U HETOYHOCTH; 3
GITICHO) — UCHBITHIBACT 3aTPYAHEHHUS B IPAKTUYECKOM MPUMEHCHHH 3HAHUUN
HaIpaBJICHUS;
— cnabo apryMeHTHpPYeT HaydHbIE TIOJIOKECHHS,
— 3aTpyaHseTcs B GOpMYIHPOBAHUH BBIBOJOB U 0000ILEHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIIeNHAIM3UPOBAHHBIX TOHSATHH.
— oOydJaronmiicss HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOrPaMMHOIO
MaTepuana;
Y TIORIIETRODHTEIEHOY | — JOMYCKAaeT  CYyIIECTBEHHbIE  OMMOKH U HETOYHOCTH  TIpH
@O SITTCHOD paccMOTpeHUH MPoOJieM B KOHKPETHOM HAINPABIICH U, }
— UCIIBITHIBACT TPYAHOCTH B MPAKTUUECKOM MPUMEHEHU U 3HAHU;
— HE MOKET apryMEHTHPOBATh HAYYHBIE TTOJOKEHHUS;
— He (opMynHpyeT BHIBOJOB U 00OOIICHUH.

10.3. TunoBble KOHTPOJIBHBIE 33JJaHUS UM UHBIE MaTEpUATIbI.
Bompocsr (3a1aun) a1 9k3aMeHa MMpeCTaBJIeHbI B Tabmuie 15.

Tabnuua 15 — Bompocs! (3agaun) uist 2K3aMeHa




Ne i/t

IlepeueHb BONIPOCOB I HK3aMEHA

1 [TonynpoBOAHUKN C COOCTBEHHOI! AIEKTPOIIPOBOIHOCTBIO.

2 [TonynpoBOJIHUKY C 3JIEKTPOHHOM AJIEKTPOIPOBOIHOCTHIO.

3 [TomynmpoBOAHUKY C IBIPOYHOMN IIEKTPOIIPOBOAHOCTBIO.

4 HpeiidoBriii u tuddy3noHHBIN TOK B IOJTYIPOBOJHUKAX.

5 DIIEKTPOHHO- ILIPOYHBIH [TEPEX0]] B COCTOSSHUU PAaBHOBECHSL.

6 [Ipsimoe u oOpaTHOE BKIIOUEHHUE P-N-TIepeXoa.

7 Teoperuyeckas U peajibHasi BOJIBT-aMIIE€pHas XapaKTepUCTUKA P-N-TIepexoa.

8 Bu et mpo6oeB p-n-niepexoaa u uX 0COOCHHOCTH.

9 Emkoctu p-n-nepexona.

10 BoeinpsmMuTenbHbIE AUOMBI.

11 OHONOMYNEPUOIHBIN BRITPAMUTEND — IPUHITUII €70 JCHCTBHUS.

12 Bnusinue Temneparypbl Ha BOJbTaMIIEPHBIE XapAKTEPUCTUKK TTOTYIPOBOTHUKOBBIX
JTNOJIOB.

13 I'padmueckuii MeTo ONpeAeTIeHUs TapaMeTPOB padOYero pexnmMa
MOJTYIPOBOJHUKOBBIX JHOJIOB.

14 [TosyrpoBOJHUKOBBIE CTAOMIUTPOHBI, CIIEITHATILHBIC TApaMETPhI
MIOJIYITPOBOTHUKOBBIX CTAOUITUTPOHOB.

15 Ananu3 paboThl MOTYIPOBOJHUKOBOTO CTAOUIN3aTOpa HAMIPSHKEHUS C TOMOIIBIO
JUHUHW HATPY3KH.

16 Bapukaribl, cxemMbl BKIIOUEHHS B 3JIEKTPUYECKYIO LIE€Tlb, SKBUBAJICHTHAs CXeMa
BapUKama 1 ero OCHOBHBIE ITapaMeTpBhl.

17 TyHHENBHBIE TUOABI, OCHOBHBIC TApaMETPhbl TYHHEIbHBIX IUOJI0B, aHAJINU3 BOJIBT -
aMITepHOM XapaKTEPUCTUKU TYHHEIBHOTO IMOJa C TOMOUIBI0 SHEPTreTHYECKUX
JuarpamMmm.

18 CtpyKTypa MOJIEBOTO TPAH3UCTOPA C YIPABIISIOIMMM P-n IEPEXOJOM U MPUHIUT €r0
paboTHI.

19 DJIEKTPUUYECKUE CXEMbl BKIIFOUEHHS TIOJIEBBIX TPAH3UCTOPOB C YIIPABJISIIONMM pP-N
MepexoaoM U UX OCOOEHHOCTH.

20 CemeicTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX TPAH3UCTOPOB C

YIPABJISIONIMM P-N MEPEX0I0M U UX 0COOEHHOCTH.




21

CeMelicTBO BBIXOJHBIX XapaKTEPUCTUK IOJIEBBIX TPAH3UCTOPOB € YIPABJISIOIIMM P-n
IEPEX0I0M U UX OCOOEHHOCTH.

22 3aBUCHMOCTb KOH(UTYpALIUH «KaHaJlay MOJIEBBIX TPAH3UCTOPOB C YIPABJISIONIMM P-
N MEPEX0I0M OT U3MEHEHUS HAIIPSHKEHU S «CTOK-UCTOK» NP MOCTOSIHHOM
HaANPSDKEHUH «3aTBOP-UCTOKY.

23 I'paduueckuii criocod MOCTPOEHHUs CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK O
BBIXOJIHBIM XapaKTEpUCTUKAM I0JIEBBIX TPAH3UCTOPOB C YIPABJISAIOLIMM p-N
HEPEXOIOM.

24 Crpykrypa M/III noneBoro TpaH3ucropa ¢ «MHAYLHPOBAHHBIM» KaHAJIOM U
HOPUHITUI €10 paboTHI.

25 Onekrpuueckue cxemsl BKIroueHuss M/ moneBsIx TpaH3UCTOPOB €
«UHIY[IMPOBAaHHBIM» KaHAJIOM M UX OCOOEHHOCTH.

26 CeMeliCTBO CTOKOBO-3aTBOPHBIX XapakrepucTuk MJIIT moneBbiX TpaH3UCTOPOB €
«UHIYIIUPOBAHHBIM» KaHAJIOM U UX OCOOEHHOCTH.

27 CewmelicTBO BEIXOAHBIX XapakTrepucTuk MJIII moseBbIX TpaH3UCTOPOB €
«UHAYLUPOBAaHHBIM» KaHAJIOM U UX OCOOCHHOCTH.

28 Crpykrypa M/III moneBoro TpaH3ucTopa co «BCTPOESHHBIMY» KaHAJIOM U IPUHLIUIT
€ro padoTHI.

29 Onektpruueckue cxembl BkItodeHuss M/II1 moneBbIx TpaH3uCTOPOB €O
«BCTPOCHHBIM» KaHAJIOM U UX 0COOEHHOCTH.

30 CemelicTBO CTOKOBO-3aTBOPHBIX XapakrepucTuk M/III moneBbIX TpaH3UCTOPOB CO
«BCTPOECHHBIM» KaHAJIOM U UX OCOOEHHOCTH.

31 CemMelicTBO BBIXOAHBIX XapakTtepucTuk M/III moneBbIX TpaH3uCTOPOB CO
«BCTPOECHHBIM» KaHAJIOM U UX OCOOEHHOCTH.

32 JuddepenninanbHble WM MaJIOCUTHATIBHBIE ITApAMETPhI MOJIEBBIX TPAH3U CTOPOB.

33 Pabota nosieBbIX TPaH3UCTOPOB B JUHAMUYECKOM PEKHUME.

34 Otnuuue onpenenenus qudpdepeHInaIbHbIX TapaMeTPOB B TUHAMUYECKOM PEXUME
OT UX ONPEAETICHUS B CTATHYECKOM PEKUME.

35 YCTpoiCcTBO M KOHCTPYKTUBHBIE OCOOCHHOCTH OUIIOISIPHBIX TPAH3UCTOPOB.

36 DIIEKTpUYECKUE CXeMbl BKIIOUYEHHS OUTIOJSPHBIX TPAH3UCTOPOB U UX OCOOEHHOCTH.

37 Pabota GunosnspHOro TpaH3UCTOPA, BKIIOYEHHOTO MO cXeMe ¢ 001eil 6azoii, B
PEKUMAX «OTCEUKH» U «HACBILICHUD.

38 Pabora GunossspHOTro TpaH3UCTOPA, BKIIOYSHHOTO MO cXeMe ¢ 001t 6a3oii, B




«aKTUBHOM» PEXKHME.

39 CeMelCcTBO cTaTMUECKUX BXOJHBIX XapaKTEpUCTHK OUITOJIIPHOIO TPAH3UCTOPA,
BKJIFOUEHHOTIO 110 CXEME C OOIIEH 0a30i, U X OCOOCHHOCTH.

40 CeMeiCcTBO cTaTMUECKUX BBIXOIHBIX XapaKTEPUCTUK OUIOISPHOTO TPAaH3UCTOpa,
BKJIFOUEHHOTIO 110 CXEME C OOIIeH 0a30i, U X OCOOEHHOCTH.

41 PaboTa GumonsipHOro TpaH3UCTOpa, BKIIIOYEHHOTO MO CXeMe C OOIIMM IMHUTTEPOM, B
PEKUMAX «OTCEUKM» U «HACBILICHU.

42 Pabota GUIIOIIPHOTO TPAH3UCTOPA, BKIIOYSCHHOTO 0 CXeMe ¢ OOIMM 3MUTTEPOM, B
«aKTUBHOM)» PEXHME.

43 CeMelcTBO CTaTUYECKUX BXOJHBIX XapaKTEPUCTUK OUIOJIIPHOTO TPAaH3UCTOPA,
BKJIFOUYEHHOTO 10 CXEME C OOLIMM 3MHUTTEPOM, U UX OCOOEHHOCTH.

44 CeMelCTBO cTaTMUECKUX BBIXOJHBIX XapaKTePUCTUK OUIOJISPHOTO TPaH3UCTOpa,
BKJIFOYEHHOTO 10 CXEME C OOLIMM 3MHUTTEPOM, U UX OCOOEHHOCTH.

45 Cxema BKJIIOUEHU S OUTIOISIPHOTO TPAH3UCTOPA € OOIMM KOJIJIEKTOPOM B
«aKTUBHOM) PEXHMME U €€ 0COOCHHOCTH.

46 Cucrema H mapameTpoB OUIIOISPHBIX TPAH3UCTOPOB.

47 DOTOTPaH3UCTOP, YCTPOMUCTBO U IPUHIIMIT ICHUCTBUSL.

48 DJIEKTPOHHBIE JTAMITbl, KOHCTPYKLIMS ¥ MPUHIIUI JEHCTBUSL.

Bomnpocs! (3agaun) muis 3auera / qudip. 3auera mpeacTaBieHsl B Tadauie 16.
Tabmmma 16 — Boripock! (3amaun) uist 3avera / mudip. 3auera

Ne i/t

Ilepeuenp BormpocoB (3amay) st 3auera / nudd. 3auera

YueOHBIM MJIAHOM HE TPEYCMOTPEHO

[lepeyeHp TeM Ui KypcOBOTO IPOCKTHPOBAHHUS/BBIMOIHEHUS KypCOBOW pabOTHI
npeacTaBieHbl B Tabmmie 17.

Tabmmuna 17

— Ilepeuenb TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBINOIHEHUS KYpCOBOM pabOThI

Ne i/t

[TpuMmepHbIil mepedeHb TeM A1 KypcOBOTO MPOEKTHPOBAHUS/BBIIOTHEHHS
KypCOBO# paboThI

Y4eOHbIM MJIAHOM HE IPEYCMOTPEHO

Bompocel juisi  mpoBeleHWS TPOMEXKYTOYHOM aTTeCTalldd B BHUJE TECTUPOBAHMS
npeacTaBieHbl B Tabnuie 18.

Tabmmuna 18

— IIpuMepHbIii TepedeHb BOMPOCOB JIJIsl TECTOB

Ne i/t

IIpuMepHBIi IepedYeHb BOIPOCOB )1 TECTOB

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHUMUIUIMHE OOYYaIOUMXCS 3a04HOU (HOpMBbI
o0yueHus1, IpeACcTaBaeHbI B TadbmmIe 19.




Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PadOT

Ne n/nn IlepeueHb KOHTPOJILHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue MaTepuabl, ONPEAEIIAIONIE MpOLEeTYpPhI OLlEHMBAaHU
WHJIMKATOPOB, XapaKTepU3YIOIMX J3Tanbl (QOPMUPOBAHUS KOMIICTEHIIMI, COJIEpKaTcs B
JOKAJIbHBIX HOPMAaTHUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK H  MPOLEIYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallui O0Y4aroUXCs
T'VAIL

11. Meroauyeckue yka3aHus JJisi OOYJAIONMXCS 110 OCBOCHUIO IUCIUILIHHBI

11.1. Meronuyeckue yka3aHus JJIs OOY4JarOIMXCS [0 OCBOEHHUIO JICKIIMOHHOIO
MaTepuana .

OCHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOIO MaTepuana — JOTMYECKH CTPOMHOE, CUCTEMHOE,
IIyOOKOe W SICHOE M3JIOKEeHHEe ydyeOHOoro marepuasna. Ha3HaueHue COBpEMEHHOW JIEKIMHM B
pamMKax JUCHUILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOpPMAIUIO IO TEME, & B OCBOEHUHU
(GyHIaMEHTaIbHBIX MPOOJIEM JAMCLUMUIUIMHBI, METOJOB HAy4yHOTO IO3HAHMS, HOBEHIMX
JMOCTHIKEHUW HAaydHOW MbICTH. B ydeOHOM mpoliecce JIEKIHs BBITOIHSIET METOI0IOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(opMannoHHYO (QyHKUMU. JIekius pacKkpbIBaeT MOHSTUN HBIM anmapar
KOHKpPETHOM o00nacTu 3HaHMs, €€ MpoOseMbl, JaeT LEeNbHOE NpEACTaBICHUE O AUCLMIUIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCLHUIIIIMHAMM.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU 00yJaIOIMMUCS JIEKIIHOHHOIO MaTepyaa:

— TIIOJIy4EHHE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIPEAEIACTCS LIEIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— IIOJIy4E€HHUE OIbITa TBOPUYECKOW pabOThl COBMECTHO C IIPENOAABATENIEM;

— pa3BUTHE TNPOQPECCHOHATBHO-/ICNOBbIX  KAa4eCcTB, JIOOBM K TMpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOIO MBIIUICHHUSL.

— TOsBJIEHHE HEOOXOAUMOTO HHTEpeca, He0OXOAMMOTO ISl CAMOCTOSATENIbHON paboThI;

— IIOJYYEHHE 3HAHMM O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKM M TEXHUKM U O
IPOrHO3€ UX Pa3BUTHA Ha OnMrKaiiIme rojsl;

— HAy4yUThCS METOJMYECKH o0pabaTbiBaTh MaTepuan (BbLACIATH IJIAaBHBIE MBICIH U
NIOJIOKEHMS, NPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IM4HBIX
dopMynupOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHII.

JIEKUMOHHBI MaTepuall MOXKET CONPOBOXKIATHCA JEMOHCTPALMEN CIAWIOB U
UCIIOJIb30BAHMEM pA3aTOYHOI0 MaTepuala MpU IPOBEIEHUH KOPOTKUX JUCKYcCU 00
0COOEHHOCTSX NPUMEHEHHU S OTACIbHBIX TEMATHK 10 TUCIIUIUIMHE.

CrpyKTypa npeaocraBieHus JEKIMOHHOIO MaTepuania:

— Jlexuuu;

— JleMOHCTpalus IPOMBIIUIEHHBIX 00pPa310B MOIYIPOBOJHUKOBBIX PUOOPOB;

— JleMOHCTpanus 31EKTPUUYECKUX CXEM BKIIOUEHUS MOTYIPOBOJHUKOBBIX TPHOOPOB.

11.2. Metonuyeckue ykazaHus JUlsi OOydaroIMXCs MO BBIIOJHEHHUIO J1aOOPAaTOPHBIX
pabor

B xozme BeImonHeHHs 1a00OpaTOPHBIX pPAOOT oOOydyaroIMiics MAOIDKEH YIIyOUTbh U
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOIUKOM M TEXHUKOH
JKCIIEPUMEHTa B COOTBETCTBUU C KBIM(DUKAMOHHOW XapaKTEpUCTHKON OOydaroIerocs.
Beimonnenne 1abopaTtopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUSATHM.




BeinonHeHne 1abopaTOpHBIX pabOT OOy4arOIMMMCS SBISIETCSI HEOTHEMJIEMOH 4YacThIO
U3y4EeHUs] IUCLUMIUIMHBI, OIpenesisseMod Yy4eOHBIM IUIAHOM, W OTHOCHTCA K CpEACTBaM,
00ecreunBaloLIMM peIleHUE CIEeIYIOIMX OCHOBHBIX 337jau 00Yy4aroIerocst:

— TnpuoOpeTeHue HaBBIKOB HCCJIENOBAaHUS MPOLECCOB, SBJIEHHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM IUCIUIIINHBL,

— 3aKpeIUIeHHE, pa3BUTUE M JAETalM3alus TEOPETUUECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIUSX;

— ToJIlydeHHEe HOBOW MH(OpMAIIMU MO U3y4aeMOM TUCIUILIMHE;

— TIpuoOpeTeHHuEe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ JabOpaTOpHBIM
o0opynoBaHHEM U TPHOOpaMH.

3ajaHue U TpeOOBaHMU S K IPOBEICHUIO J1a00PATOPHBIX PAOOT
HccnenoBanue xapakTepUCTUK MOJYIPOBOAHUKOBBIX pubopos. JlabopaTopHas pabora

BBITIOJIHSIETCA OpUTraioil U3 JBYX-TPEX CTYACHTOB Ha YHHBEPCAJIbHBIX U3MEPUTEIBHBIX CTEHaX.
[IpoBenenue uccienoBaHUN OCYIIECTBISETCS B COOTBETCTBHUM C 33JaHHEM U B YKa3aHHOM
MOCJIEeI0BATENIbHOCTU. Pe3ynbTaThl U3MEPEHUN 3aHOCATCS B MPOTOKOJ MUCHBITAHUM, KOTOPBIN MO

OKOHYaHUH MCCIEI0BaHUMN TOJDKEH OBITH MMpEACTaBJICH AJId IPOBEPKU MPCIOAaBaTECIITO.

Crtpykrypa u opma oTdeTa 0 1a00paTopHoOil pabote
OT4eT IOKEH co/epKaTh: HAMMEHOBAHUE U I1€JIb PaOOTHI; CXeMbl U3MEPEH Uil; TAOIUIIbI

HU3MCPCHHBIX JIAHHBIX; l'pa(l)I/IKI/I XaPaAKTCPUCTUK U CCIICAYCMBIX 06T>GKTOB; pacCUuTaHHBIC
SHAYCHHA IMapaMETpPOB HCCICAYEMBIX O6’BCI(TOB; KpaTKHE€ BBIBOJBI. OTyer BBIIOJHSETCS Ha

oemnoii Oymare dopmara 297 x 210 kB. MM.

TpeboBanusa Kk 0OPMIIEHHIO OTUYETA O JIAOOPATOPHOM padbore
OO0pazer; odopMieHHsT TUTYIBHOTO JINCTa TPUBEACH Ha caite: httpr//standarts.guap.rw/

I'paduku cTposiTcs Ha OTAENBHBIX JHUCTAaX (opMaTa oTueTa. MIImrocTpanuu MajblX pa3MepoB

pasMen@RTCs Ha OJHOM JjucTe. Bce rpadukei M PHCYHKHM [OJKHBI MMETh HYMEpAIUI0 U
MOSICHSIONME TMOAMUCH C yKa3aHUEM THIa HccleqyeMoro oobekra. [IpuHIIMNHUaNbHbIE CXEMBI
BBIUEPUMBAIOTCS B COOTBETCTBUH ¢ TpeboBanusimu ECKJI.
1. Ao6pamoB, A. II. DnexrpoHuka. Meroaudeckue yka3zaHUsS K BBITTOJHCHHUIO
nabopaTOpHBIX PadOT MO MCCIEAOBAHMIO MOJIEBBIX TpaH3uctopos / A. II. Abpamos, B.
B. Onapus. CII6.: T'YAIL 2009. —42 c.: ui.

2. AGpamoB, A. II. DnexkrpoHuka. MeToauueckue yKa3aHUs K BBINOJIHEHHIO
71a00paTOpHBIX PabOT IO MCCIEIOBAHHIO MOIYIPOBOJHUKOBBIX 110108/ A. II. AGpamoB,
B. B. Onapun. CII6.: 'YAII, 2008. — 41 c.: ni.

3. Kypcanora, K. 1. DnexrponHble mpuOOpsl. MeTOaUYECKIE YKa3aHUs K BBITTOJTHEHUIO
nabopatopubix pador Ne 1-8. / K. W. Kypcanosa, B. B. Monotok, B. B. Onapus, JI. H.
[Ipecnenes, H. I'. Typxun. CII0.: T'YAII, 2002.

11.3. MeTonuuecknue ykazaHHs I OOydalOmMXCsl IO TMPOXOKICHHUIO CaMOCTOSTEIIBHOM
paboThI

B xozie BBITIOJIHEHHSI CAMOCTOSATEIBHON PabOThI, 00YJAIOIMIICS BBIMOIHSET PaboTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMperoaBaTelisi, HO 06e3 ero HemocpeIcTBEHHOro
Y4acTHSL.

Hns oOywaronmxcs 1Mo 3a049HOM (opme oOydeHUs, caMOCTOsITeNbHAs pa0oTa MOXKET
BKJTIOYATh B c€0sI KOHTPOJIbHYIO PadoTYy.


http://standarts.guap.ru/

B mporecce BBINMONTHEHHS] CaMOCTOATENBHONW paboThl, y oOydaromerocsi (GopMHUpyeTcs
1erecoodpa3Hoe IIaHHPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHHU W CHCTEMATHU3allMHM MPUOOPETACMbIX 3HAHUU, 00SCIIEYMBACT BHICOKHI
YPOBCHb YCIICBACMOCTH B IICPUOA O6y‘-I€HI/I$I, MMOMOTAaCT IOJYYUTH HABBIKA IMOBBIILICHUSA
poeCCHOHATFHOTO YPOBHSL.

MetoauyeckuMu ~ MaTepuaiamMH,  HalpaBISIONMMH  CaAMOCTOSTENbHYIO  paboTy
00y4aIOIIM XCSISIBISIIOTCS :

—  y4eOHO-METOJMYECKHI MaTepual 1o AUCIUTLIHHE;

— METOJWYECKHE YKa3aHUsI 1O BBIMOTHEHUIO KOHTPOJIBHBIX paboT (s 00ydaronmxcs
10 32049HOU opme oOydeHUs).

11.4. Metoauyeckue ykazaHus JUisi OOy4aroLMXCs MO MPOXOKICHUIO MPOMEKYTOUHOU
aTTECTALMH.

[Ipomexyrounas arTecTalus oOyJaronmxcs  MpeaycMaTpuBaeT  OIEHHWBaHUE
MPOMEXKYTOUHBIX U OKOHYATEJIBHBIX PE3YJIbTaTOB 00ydeHUs mo aucuuruimae. OHa BKIIOYAET B
cebs:

— 9Kk3aMeH — ¢opMa OIEHKM 3HAHUW, IMOJYYEHHBIX OOYyJaAIOIMMCS B IPOIEcce
W3Y4CHHS BCEH MUCHMIIIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOSATEIBHON paboThI, CITIOCOOHOCTH
NPUMEHATh MX JUIS PELICHUS MPAKTUYECKUX 3ajady. JK3aMEH, Kak IPaBUJIO, MPOBOAUTCS B
MEpHUOJ SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAlMOHHOW OLEHKON «OTIUYHOY,
«XOPOIIOY», «YIOBIETBOPUTEIBHO», «HEYIOBICTBOPUTEIHHO.



Jluct BHeceHUsI HK3MEHEHUH B pabodylo IPOrpaMMy JUCITUIUTHHBI

Jata BHeceHus
M3MEHEHUH 1
JTOTIOJTHE HHM.

ITogmick BHECIIETO
M3MCHCHUS

CopeprkaHie U3MEHEHUI W JOTIONHEHUN

Hata u Ne
HPOTOKOJA
3acelaHus
Kadeapol

[Monmuch
3aB.
kadeapoit




