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AHxHoTtanus

JucuunnuHa «OJeKTPOHUKa» BXOIUT B 00Opa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
o0Opa3oBaHusi — mporpaMMmy OakajgaBpuaTa IO HANpPaBICHUIO IOATOTOBKH/ CHEIMAIbHOCTH
12.03.02 «OnToTexHUKa» HAMpPaBICHHOCTH «OMNTHUKO-3JEKTPOHHBIE MPUOOPHI U KOMIUIEKCH.
Juctummuaa peanu3yercs kadenpoid «No23».

JucuunnuHa HaneneHa Ha GOpMHpPOBaHHUE Y BBITYCKHUKA CIEAYIOUIMX KOMIETCHIIHIHA:

INK-1 «Cnoco6HOCTh K (HOPMUPOBAHHMIO TEXHHUYECKHX TpeOOBaHWMN W 3aJaHUil Ha
IPOEKTUPOBAHUE U KOHCTPYHUPOBAHUE OINTHUYECKUX U ONTHUKO- DIIEKTPOHHBIX IPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTEi»

CopepxaHue NUCUUIUIMHBI OXBaThIBAET KPYI BOMPOCOB, CBSI3aHHBIX C H3YYEHHEM
(Gu3nUecKux NPUHLMIIOB JEHCTBHS, XapaKTEpUCTHK, MOJAeNe U  OocoOeHHOCTeH B
PaAMOTEXHUYECKUX 1ETISIX OCHOBHBIX TUIIOB aKTUBHBIX MPUOOPOB, MPUHIUIIOB UX TOCTPOCHUS U
MEXaHU3MOB BIUSHMS YCIOBUN SKCIUTyaTallMi Ha paboTy aKTUBHBIX IPUOOPOB.

[IpenonaBanue AUCUMILIMHBI IpeaycMaTpUBaeT cieaykoume (OopMbl OpraHU3aliu
yueOHOro mpolecca: JEKIUH, jJabopaTopHble paOOThl, caMOCTOATENbHAas paboTa CTYy/AEHTa,
KOHCYJIbTaIlUH.

[IporpaMMoii IUCLHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCcTalis B opMe K3aMeHa.

OOmast TpyAOEMKOCTh OCBOCHMS AMCLUUIUIMHBI COCTaBJIAET 5 3aueTHbIX eauuHui, 180
YacoB.

S13pIK 00y4YEHUS 110 TUCLUIIIMHE «PYCCKUI».



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYCHUS MO AUCIUILIINHE

1.1. [enu mpenonaBaHus TUCIUTUTHHBI

Henpio mpenogaBaHusi MUCIHUIUIMHBI «JIEKTPOHUKA» SIBISETCS WM3YYCHHE CTYICHTAMH
(U3HYECKUX MPUHITUIIOB JCHCTBUS, XapaKTEPUCTUK, MOJICIICH U OCOOCHHOCTEH MCITOJIb30BAHMS B
PaIMOTEXHUYECKUX IETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIUIIOB MOCTPOCHUS U
OCHOB T€XHOJIOTHH MHUKPOAJICKTPOHHBIX IIENeH, MEXaHHU3MOB BIUSHUS YCIOBHIA SKCIUTyaTal[MHi Ha
paboTy aKTUBHBIX MPUOOPOB M MUKPOIICKTPOHHBIX Ienei. [Ipu m3ydeHnn 3TOW AUCIUTLIMHBI
3aKJIaJBIBAIOTCS OCHOBBI 3HAHWM, IO3BOJIAIOIIMX YMEJIO HKCIOJIb30BaTh COBPEMEHHYIO
DJIEMEHTHYIO 0a3y parodICKTPOHUKU U MOHUMATh TCHICHIIMU U NEPCIICKTUBBI €€ Pa3BUTHUS U
MPAKTHYECKOT0 HCITOJIb30BAHHMS; IPHOOPETAIOTCS HABBIKK pacyeTa pe)KMMOB aKTUBHBIX TPHOOPOB
B QJICKTPOHHBIX IEISIX, SKCIEPUMEHTAIBHOTO HUCCIICOBAHMS HMX XapaKTEPHCTUK, M3MEPEHUS
apaMeTPOB U MOCTPOCHHUS 0A30BBIX SYCEK FJICKTPOHHBIX IICTICH, COICPIKAIINX TaKUe PUOOPHI.

1.2. JlucuumnnwHa BXOAWT B  COCTaB  4YacTd, (OPMUPYEMOH  yYaCTHHKAMHU
00pa30BaTeNIbHBIX OTHOIICHH, 00pa30BaTEeIIbHOM MPOrpaMMbl BRICIIIEr0 00pa3oBaHus (Jajnee —
OIl BO).

1.3. TlepeyeHb IIAHUPYEMBIX PE3yJIbTATOB OOYUEHUS O JTUCHIUIUIHHE, COOTHECECHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamMu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMILIAHBI OOYYAIOIIUKCS JODKEH 00J1aJaTh CIIEIyOIIMMH
KOMTIETCHIIMSIMH WJIM UX 4acTsMHU. KOMIIETEeHIINY U MHAUKATOPHI MX JOCTHKCHUS TIPUBEIICHBI B
Tadmuie 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIIMA U UHANKATOPOB UX JIOCTIIKCHUS

Konn
Kareropus (rpymnmna) Kon n HanMeHoBaHMe UHIUKATOPA JOCTUKEHUS
HauMEHOBaHUE
KOMIIETEHIINU KOMIIETEHIIUU
KOMIIETEHIIUU

ITpodeccuonansusie | [IK-1 Cnocobnocts | I[1IK-1.3.1 3HaTH TpeOoBaHus, MPEabSBIsIEMbIE K

KOMIIETEHIINH K (opMHpPOBAHUIO pa3pabaTbIBaeMOi ONTOTEXHUKE, ONTHYECKUM U
TEXHUUYECKUX OIITUKO-3JIEKTPOHHBIM IPUOOpaM U
TpeOoBaHUil U KOMILIEKCaM
3aIaHUN Ha [IK-1.Y.2 ymeTs aHa/IM3UpOBaTh U ONPEIEISTD
MIPOEKTUPOBAHUE U | TpeOOBAHUS K ITapaMeTpaM, MPEabsIBISIEMbIEM K
KOHCTPYUPOBaHUE pa3pabaTbIBaeMO ONTOTEXHUKE, ONTUYECKUM U
ONTUYECKUX U OINITHUKO-3JIEKTPOHHBIM Ipubopam 1
OITHKO- KOMIUIEKCaM C y4E€TOM M3BECTHBIX
AEKTPOHHBIX 9KCIIEPUMEHTAJIBHBIX U TEOPETUUECKUX
npubopoB, pe3yabTaToB
KOMILJIEKCOB U UX [TIK-1.B.1 BnageTh HaBbIKaMH OTpEICIICHUS,
COCTaBHBIX YacTei KOPPEKTUPOBKH U 0OOCHOBAHHUS TEXHUUECKOTO

3a/1aHKs B 4ACTHU IPOEKTHO-KOHCTPYKTOPCKUX
XapaKTePUCTHK OJIOKOB U y3JI0B ONTHYECKUX U
OIITHUKO-3JIEKTPOHHBIX TPUOOPOB

2. Mecro nuctuIinHbl B cTpykType OI1
JucturnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPYU U3YYEHHUH CIEAYIOUINX AUCLIUIIINH:
— «MaremaTuka-1 (AHaJIMTHUECKAsi TEOMETPHUS U JIUHEHHas anredpa)y,
— «Marematuka-1 (MatemaTu4eCKuil aHAIH3)»,
— «Du3ukKay,
— «XUMUD.



3HaHI/I$I, MOJIYUCHHBIC TIpHU HU3Y4YCHUU MaTCpualia ,Z[aHHOfI JUCHUIIIMHBI, UMCIOT KakK
CaMOCTOSITENIbHOE 3HAUYE€HNE, TAK U MOTYT HCIIOIb30BAThCS MPU U3yUEHUU JAPYTUX TUCIUIUINH!
— «DnekTponpeodpa3zoBaTeIbHBIE YCTPOUCTBAY,

— «lludpoBas 06paboTKa CUTHAIIOBY,
— «Teopus IIEKTPUUYECKUX TICTICH,

— «CxemMoTexXHUKA HH(POKOMMYHHKAIIMOHHBIX YCTPOHCTBY,
— «DNeKTponUTaHue yCTPONCTB U CUCTEM MH()POKOMMYHHUKALHI».

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
Janubie 00 0o0IIeM 00beMe MUCHUILUIMHBI, TPYJAOEMKOCTH OTACIBHBIX BHIOB yueOHOM
paboTHI MO TUCHHUIUIMHE (M pacipeeICHUE STON TPYAOEMKOCTH 110 CEMECTPaM) MPEICTABICHbI B

Tadymue 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUILIIUHBI

TpynoemMKocTb 1o

DK3.%%*)

Bun yue6HO# paboTh Bcero ceMecTpaM
Ned
1 2 3
Oowan mpyooemKocmep OuCHyUnJIUHLL, 5/ 180 5/ 180
3E/ (uac)
U3 nHux uacoe npakmuueckol no020moseKu 34 34
Ayoumopnwle 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 34 34
npaktudyeckune/cemunapckue 3ausatus (I13),
("ac)
nabopaTtopubie padoTsl (JIP), (yac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesicymounoii ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, dudd. 3ay, JK3. OK3.

**k
[Ipumedanue: kaHaMIaTCKHi SK3aMeH

4. ConeprkaHUE TUCIUTUTMHBI

4.1. Pacnpenenenue TpyA0€MKOCTH TACIUTUIAHBI TIO pa3/ieiaM U BUIaM 3aHITHH.

Pa3;[em>1, TEMbI JUCHTUIIMHBI U UX TPYAOCMKOCTb IIPUBCACHLI B Ta6J'II/II_Ie 3.

Tabmmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Pasnenbl, TeMbI JUCIUATIIMHBI Tlexum I3 P KII CPC
’ (uac) (C3) (gac) (gac) (dac)
Cemectp 4

Pazmen 1. DmeMeHTHI PU3HUKH TBEPIOTO TETIA. 20
Tema 1.1. duznueckue 0CHOBBI 4 2
IOJIYIPOBOTHMKOBBIX TPHOOPOB.
Tema 1.2. KoHTaKkTHBIE SIBIEHUA. 6 2
Pazgen 2. [TonympoBOIHHKOBEIE TIPUOOPHEI. 20
Tema 2.1. ITomynmpoBOTHUKOBBIC JUOIBI. 6 4
Paznen 3. [MonynpoBoJHUKOBBIE IPUOOPEI. 21
Tema 3.1. IToneBbie TPAH3UCTOPBI. 6 10
Tema 3.2. BUNONSpHBIE TPAH3UCTOPHI. 6 12




Paszen 4. ONTOdI€KTPOHHUKA. 15

Tema 4.1. ®oTO3EKTPUUECKUE U U3TyUYaTECIbHbBIE 6 4

pUOOPBIL.

Hroro B cemecTpe: 34 34 76
Htoro | 34 0 34 0 76

[IpakThueckass MOATOTOBKA 3aKJIIOYAeTCSl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
00yYaroIKUMUCS ONIPEIeTICHHBIX TPYIOBBIX (DYHKINH, CBA3aHHBIX C Oyay1Iei mpodeccuoHaIbHON
JESITEIbHOCTBIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHIL.
Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI MpUBEICHO B Tabnuile 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TEM JISKIIMOHHOTO UK
HasBanwue u conep:kanue pa3ieoB U TEM JICKIIHOHHBIX

3aHATUU

Howmep pasznena

Paznen 1 DJieMeHTHI GU3NKH TBEPAOIo TeJia.
1.1. ®usnueckre OCHOBBI NOIYIIPOBOAHUKOBBIX IIPUOOPOB.

OCHOBHbIE TIOHATHS 30HHOM TEOpUU IOJYHPOBOJAHHUKOB.
CraTtucTvka OSJIEKTPOHOB M JBIPOK B IOJYNPOBOJHHUKAX.
BbIpoXk/ieHHbBIE M HEBBIPOXKJEHHBIE  MOJYIPOBOIHUKHU.
KonuenTpanus HocuTenei 3apsia B COOCTBEHHBIX U IPUMECHBIX
MIOJIYIIPOBOJIHMKAX B YCIOBHAX  TE€PMOJMHAMHYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSHHE TOJIYNPOBOJHMKA.
[Iponieccel mepeHoca HOCUTENIEH 3apsiia B IOJYyIPOBOJHUKAX.
I'enepanuss u pekoMOMHanus Hocutened 3apsna. BuusHue
ANEKTPUYECKOTO TOJs Ha OOBEMHYIO M TOBEPXHOCTHYIO
JNEKTPONPOBOJHOCTh  NOJYIPOBOAHUKOB. TemmneparypHble
3aBUCHMOCTH KOHIIEHTpallMM, MOJBWKHOCTH U YIEJIbHOMI
NEKTPONPOBOJIHOCTH  IOJYIPOBOAHUKOB.  BO3HMKHOBEHME
O00BEMHBIX HEycTOHuMBOCcTeH. ONTHYECKHE W  TEIUIOBBIC
CBOMCTBA  TMOJYNPOBOJHUKOB.  DOTODIEKTPUUECKHE  H
TEPMODJICKTPUUYECKUE SIBJICHUS.

1.2. KoHTakTHBIE SIBJICHUS.

[lonsatue o p-n-nepexone, TUNBI p-N-niepexoaoB. Puznveckue
IIPOLIECChl B P-N-TIEpeXojie MpU OTCYTCTBUU U TNpPU HAJIUYUU
BHEIIHETO HanpspkeHus. BonbTamnepHas xapakTepucTuka p-n-
nepexona. KOHTaKT «MeTayuI-nmosynpoBOJIHUKY», 3aBUCHMOCTD
€ro CBOMCTB OT palOThHI BBIXOJA MOJYNPOBOJHUKA U MeTaJlia.
I'ereponepexonsl.

Paznen 2 I[HoynpoBoaHUKOBBIE NPUOOPHI.

2.1. IloaynpoBOJHUKOBBIE JHOIBI.




[TonynpoBOAHUKOBBIM AUO, €0 XapaKTEPUCTUKU U ITAPaMETPBI.
OcHoBHBIE BHIBI TP00O0s p-N-iepexoaa. [lepexoansie mporiecchbl
B TIOJYNPOBOJHUKOBOM JHOJE, HAKOIUICHUE M pPacCachIBaHUE
M30BITOYHOTO 3apsia, M Py3noHHAST EMKOCTh. DKBUBAJICHTHAS
cXeMa IMOJyNPOBOJHUKOBOTO auoAa. (OCHOBHBIE  THIIBI
MOJIyIPOBOTHUKOBBIX JTUOJIOB, UX KOHCTPYKIIUH, MTAPAMETPhI U
o0JacTu MPUMEHEHHS.

Pa3znea 3

IHosrynpoBoaHuKOBbIE NPUOOPHI.
3.1. ITosieBBIE TPAaH3UCTOPBL.

[ToneBble TPaH3UCTOPHI C 3aTBOPOM B BUJE p-N-mepexona. Ux
YCTPOMCTBO, MPUHIMUN  JEHCTBUS, CXEMbl  BKJIIOYCHUS,
XapaKTEPUCTHUKU U ITapaMeTPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
temneparypbl. Harpy3o4Hblil peXuM MOJEBOrO0 TPaH3UCTOpa,
Harpy304Hble XapaKTepUCTHKU. Puznyeckue sBICHUA Ha
MIOBEPXHOCTU MOJYNpPOBOAHMKA. [loyieBblE TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- nnu M/II1-Tpa3zucropsr), ux
NPUHLMIT ~ JIeHCTBUS,  XApAaKTEPUCTUKM U  MapaMeTphl.
Ocob6ennoctn  momHbIX  MJIII-Tpan3ucropoB.  OO6aacTh
MIPUMEHEHHUS [TOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPaH3UCTOPBHI.

TpaH3ucTop Kak cucreMa JABYX B3aUMOJIEHCTBYIOIIMX p-N-
nepexonoB. Bo3MoxHBIE peXUMBI PabOTHl  TpaH3UCTOpA:
AKTUBHBIN (YCUIIUTENIbHBIN ), OTCEYKH, HACHIIIEHNS, THBEPCHBIH.
®dusnueckue mporeccel B 0e3apeiihoBOM TpaH3UCTOpPE B
aKTUBHOM YCWIMTEIBHOM pexumMe. TOKM B TpaH3UCTODE.
Koadpduuuent mnepegaum  SMUTTEPHOIO TOKa UM €rO
cocTapisone. Tpu cxeMbl BKIIOYEHUSI TPAH3UCTOPA: C O0IIUM
SMHUTTEPOM, ¢ oOmeil 0a30if u OOIUM KOJUIEKTOPOM.
XapakTepUCTUKHU TpaH3UCTOpa B CXeMax c oOmel 0a3oil u ¢
00IIKM SMUTTEpOM. BimsiHue TemmepaTypbl Ha XapaKTepUCTUKH
TpaH3uCTOpa. TpaH3UCTOP KaK JIMHEHHBIM YETBIPEXIOIIOCHUK.
Cucrembl MaJoCUTHANIBHBIX (KD depeHIaibHbIX) TapaMeTpoB
TpaH3ucTopa. OnpeneneHne MaJlOCUTHAJIBHBIX MapaMeTpoB IO
XapaKTepUCTHKaM TpaH3ucTopa. PaboTta TpaH3ucropa Ipu
HaJIMYUU Harpy3kd B KOJUIEKTOpHOM 1enu. Harpysounsie
XapaKTepUCTUKU TpaH3ucTopa. [lapameTpsl, XxapakTepusyroniue
pPeXKUM YCUJICHMSI, OIpENEICHHE HMX 10 XapaKTepUCTHKaM.
Breibop paboueil TOYKHM TpaH3HCTOpa B PEKUME YCHIICHHS.
CXeMOTEeXHHUYECKHE CIMOCOObI  3amaHus pabouyeld  TOYKH.
BnusiHue HenMHEHHOCTH BXOJHBIX XapaKTEPUCTUK Ha padoTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora TpaH3ucTtopa Ha




BbICOKUX uacToTax. JlpeiidoBrie Tpansucropsl. Ilapamerpa,
XapaKTEepU3yIOIIHe BbICOKOUYACTOTHBIE CBOMCTBA TPaH3UCTOpA.
DOKBHUBAJICHTHBIE CXEMBI ~ TpaH3uCTOpa ((popmanbHBIE W
¢uzmveckue). Mogenn TpaH3UCTOpPA, UCIHOJIB3yeMbIe TIPH
KOMIIBIOTEPHOM IIPOEKTUPOBAHUM 3JIEKTPOHHBIX cxeM. Pabota
TPAH3UCTOPA B PEXHUME INEPEKIIOUEHUS. YCIOBHUSI OTCEUKU U
HacelieHus. llepexogHele mpouecchl B TPaH3UCTOPE IPHU
nepexnoueHud. Ilapamerpa TpaH3UCTOPOB B  HMITYJIBCHOM
pexume. TpaH3UCTOPHBIM KIIIOY, IIOCTPOEHHBIM II0 CXEME C
o0mmM  smutrepoMm. IlpenenbHo OMyCTUMBbIE MapaMeTphbl
TpaH3UCTOpa.

Pa3znen 4 OnrodjieKTpoHUKA.
4.1. ®oTORAEKTPUYECKUE U U3ITydaTeIbHbIe TPUOOPHI.

DoTOpEe3UCTOPhl, MX KOHCTPYKIHUSA, XAPAKTEPUCTUKU U
napamerpsl. Duzmyeckue Mnpoueccel B p-N-epexojie Mpu
BoznmeiictBuu  cBera. @Potro DJIC. dororampBaHHUECKUE
aneMeHThl. DPOTOAMOMBI, OCHOBHBIE PEXHUMBI HX pPabOTHI.
XapakTepucTuku U napamerpsl GoToauo10B. OCHOBHBIE THUIIBI
dotognonoB.  DOTOTPAH3UCTOPBL:  MNPUHLUI  JCHCTBUS,
XapaKTepUCTHKH,  mapameTpbl.  OOjmacTh  MpUMEHEHHs
Pa3IUYHBIX THUIOB IMOJYIPOBOJHUKOBBIX (DOTOIIEKTPUUECKUX
npubopoB. U3nyyaromniue moyrnpoBOIHUKOBBIE MPUOOPHI U UX
MIPUMEHEHUE.

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEICHBI B TA0IHIIE 5.

TaGm/Iua 5— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTDH

N3 Hux No
Tembl Dopmbl .
Ne TpyoemMKOCTh, | IPAaKTHYECKOH | pa3aena
MPaAKTUYECKUX MPaKTUYECKHUX
/1 o < (dac) MOJTOTOBKH, | TUCITHII
3aHATUN 3aHATUN
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

| |

Bcero

4.4. JlabopaTopHbIE 3aHATHS
TeMbl 1a0OpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh PUBEIEHBI B TabiuIe 6.

Tabnua 6 — JIabopaTopHbIe 3aHSTHSI U UX TPYIOEMKOCTb

3 aux No
No TpynoeMKoOCTb, | IIpaKTHYECKOH | pa3aena
HaumenoBanue abopatopHbix paboT pyA » | P pasit
/1 (gac) MMOJTOTOBKH, | JUCIIHI
(dac) JIUHBI

Cemectp 4




1 | Onpenenenne mMUPUHBI 3aNIPEIIEHHON 30HBI 4 1
HOJYIPOBOTHIKOB

2 | ViccnenoBaHue BBITPSIMUTEIBHBIX THOJIOB 4 2

3 | UccnenoBanue moiaeBbIX TPAH3UCTOPOB C 4 3
yIOpaBJsieMbIM (p-n) NepexoaoM

4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 6 3
W30JIMPOBAHHBIM 3aTBOPOM

5 | UccnenoBanue OUITONISIPHBIX TPAH3UCTOPOB, 6 3
BKJIIOYEHHBIX 10 cXeMe ¢ 001ei 6a3oii

6 | MccnenoBanue OUMONSPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUCHHBIX 10 CXEME C O0IINM
IMHUTTEPOM

7 | UccrnemoBanue OTOTPaH3UCTOPOB 4 4

Bcero 34

4.5. KypcoBoe npoeKTHpoBaHUE/ BBHITIOJIHEHHE KypPCOBOM PaOOTHI

Y4eOHbIM IJIaHOM HE MPETYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUXCs

Buapl caMocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TAOIHIIE /.

Tabauna 7 — Busbl camocToaTeabHONU paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemecrtp 4,
Bun camocrositensHOM paboThI
qac qac
1 2 3
N3yyenne TeopeTuueckoro Marepuana 35 35
nuctuminael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka k TEKyleMy KOHTPOJIIO 21 21
ycneBaemoctu (TKY)
Jlomamnee 3amanne (13)
KonTponbabie pabothl 3a0uHnKOB (KP3)
[ToaroroBka K MpOMeEXKyTOYHOM 20 20
artecranuu (ITA)
Bcero: 76 76

5. Ilepedenp y4eOHO-METOAMYECKOTO OOECTIEUCHUS
JUUISL CAMOCTOSTENIbHON PabOThl 00YUYaIOIIMXCS TT0 AUCIIUTUTHHE (MOTYJTIO)
VY4eOHO-MeToAnYeCKHe MaTepUaIbl Il CAMOCTOSTEIbHOM PabOThl 00YYarOIUXCsl YKa3aHBbl B I1.11.

7-11.

6. IlepedeHp MEYaTHBIX M AIEKTPOHHBIX YICOHBIX W3TaHHUN
[lepeyeHb nevaTHBIX U SIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B Tadmule 8.
Ta6ymia 8— IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX U3JaHUN

KomuaecTtBo 3K3eMIuIsipoB B

Hlncp/ bubnmorpaduueckas ccpiika OutmaoTexe
URL anpec (KpoMe 3IEKTPOHHBIX
IK3EMILISIPOB)

621.38 ByabrueB, AHaTosuii




b 90 Jleonn0BU4. DIEKTPOHHBIE
npuOopsI: yueOHOe

nocobue / A JI. Bynerues, B. A.
ITpoxopenko. - MuHck: Boici.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pamuomarepuansi, 4
1130 PaZlMOKOMIIOHEHTBI U AJIEKTPOHUKA:
yuebnoe nocodue / K. C.

[Tetpos. - CII6.: IIMTEP, 2006. -
522 c.

ISBN 5-94723-378-9

621.38 Iumkux, I'. T'. DnexkTpoHuka: 4
165 yuebnuk/I". I'. umkun, A. T
HTumkus. - M.: [Ipoda, 2009. -
703 c.

7. IlepeueHb 2JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn « THTepHeT»
Ilepeuens JNEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UHPOPMAaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIS OCBOCHHUS JUCLUUIUIMHBI
npuBe/ieH B Tadymiie 9.

Tabmuua 9 — IlepedyeHb »SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»
URL anpec HaumenoBanue

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyerp mpPOrpaMMHOTO OOECIICYCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHp UCTIOIB3YEMOTO MMPOTPAMMHOTO OOECTICUeHHS TIpeicTaBieH B Tadymie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro o0ecreyeHHsl
Ne n/mn HanmenoBanue

He npenycmotrpeno

8.2. Ilepeuenp MH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM,UCIIONIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca MO JUCIUILTNHE

HepequL HCIOJIb3yCMbIX I/IH(I)OpMaI_[I/IOHHO-CHpaBOQHLIX CHUCTCM NPCACTABJICH B Ta6J'II/II_IC
11.

Tabnuna 11— IepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
No /1t HaumenoBauue

He npenycmotpeHno

9. MarepuanpHo-TeXHUYECKas O6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIUIIINHE, TPeCTaBeH B Taomiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKOH 0a3bl



No HaumeHnoBanue coctaBHOM 4acTH Howmep aynuropuun

n/m MaTepHUaTbHO-TEXHUYECKOMN 0a3bl (TIpu HEOOXOAMMOCTH )
JlekumonHas ayiuropus 24-02 (yn. 'acremno, 15)
JlaGopatopust DIEeKTPOHUKU 22-09 (yn. I'actenno, 15)

10. OrmeHouHBIE CpeACTBA TSI POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OICHOYHBIX CPEACTBAJNS TPOBEACHHUS IPOMEKYTOYHON AaTTeCcTalluu
00yJaroIuXxcs 1Mo JUCIUIUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIIEHOYHBIX CPEACTB JJIsl MPOBEACHHS IPOMEKYTOYHON aTTeCTaIlluU

Bun HpOMC)KYTO‘{HOI‘;I aTTeCTalnuu HepequL OLOCHOYHBIX CPEACTB

DK3aMeH CIHCOK BOIPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHBIE OUJIETEL.

10.2. B kayecTBe KpUTEPUEB OIICHKH YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0YyJYaIONMMUCS MPUMEHSICTCS S-0a/ThbHas IMIKaia OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopasi npuBeaeHa B Tadnuie 14. B Teyenue cemecTpa MOXKET MCIOIB30BATHCS
100-6anpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, ITPABHUIIA UCTIONIb30BAHUS
KOTOpPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL
Tabnuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIUH
Or11eHKa KOMITETEHITUN

S-OauibHas IIKana

XapakTreprcTuKa CpOpMUPOBAHHBIX KOMIIETEHLIMIA

— oOyyaromuiics TiyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIH
MaTepual;

— YBEPEHHO, JIOTUYHO, [1OCIIEI0BATEIBHO U TPAMOTHO €0 M3JIaraer;
— ONUpasCh HA 3HAHWS OCHOBHOH W JIOTIOJIHUTEIHLHOU JIUTEpPATYpHI,
TECHO TPUBS3bIBAET YCBOCHHbIE HAy4YHBIE  TIOJIOKEHUS  C
MIPAKTUYECKOHN IEATEIIbHOCTHIO HAIPaBJICHUS;

— yMeJI0 0OOCHOBBIBAET M apTyMEHTUPYET BbIJIBUTAEMBIE UM HJIEH;

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— cBOOOIHO BJIJICET CHCTEMOM CIIeMAIM3UPOBAHHBIX MMOHITUH.

— 00y4arouuiics TBEp0 YCBOMII IPOrPaMMHBIN MaTepHuall, FPaMOTHO
U 10 CYWIECTBY H3JaraeT ero, ONMupaschb Ha 3HAHUSA OCHOBHOM
JUTEPATYPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOEHHBIC 3HAHUS C TNPAKTHUECKOH IesTEeIbHOCTHIO
HarpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJI0KEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIECHHS;

— BJIQJICET CUCTEMOM CIeMAIM3UPOBAHHBIX MMOHITUH.

— 00yyaronuiics ycBOMI TOJIBKO OCHOBHOM MPOTrpaMMHBIN MaTepHa,
M0 CYIIECTBY M3JIaraeT ero, OMUpasch Ha 3HAHUS TOJIHKO OCHOBHOMU
JUTEPATYPHI;

— JIOITyCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— MCIIBITHIBAET 3aTPYJHEHUS B MPAKTHUUYECKOM NMPUMEHEHUH 3HAHUI
HalpaBJICHHUS;

— cabo apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIHMPOBAHNH BHIBOJIOB M 0000IICHNUH;

— YaCTMYHO BJIaJIe€T CUCTEMON CIEeUAIU3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
<«GaqyTCHO»

«XOpOoLIO»
<GaAYTCHO»

«YIOOBJICTBOPUTCIIEHO»
<«GavTCHO»




OlieHKa KOMIIETEHITNH

5-0aubHas mKkana

XapaxtepucTuka c(hpopMUpPOBAHHBIX KOMIIETEHIIHI

«HCYHOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

Mmarepuana;
PAacCMOTPEHUU MPOOIEM B KOHKPETHOM HalpaBICHHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOKCHHS;
— He (OPMYJIUPYET BBIBOJAOB M 0000IICHHUI.

— o0yuyaroluiicss He YCBOWJI 3HAUMTEIbHOW YacTU TMPOTrPaMMHOIO
— IOMYCKAaeT CYIIECTBEHHbIE OMMMOKKM ¥  HETOYHOCTH TP

— UCHBITBIBACT TPYAHOCTHU B MIPAKTUYCCKOM IIPUMCHCHUN 3HaHPII>i;

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS M UHBIC MaTCPHAIBL.
Bormpocs (3amaun) 11 9K3aMeHa MpeicTaBiaeHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

TPAH3MCTOPOB C YIIPABISIOIIMM P-N MEPEXOAOM M UX
0COOEHHOCTH.

Ne /i [Tepeuens BonmpocoB (3a1a4) ajist SK3aMeHa Kon
MHJIMKaTOpa

1 [TosrynipoBOIHUKH ¢ COOCTBEHHOM JIEKTPONPOBOIHOCTHIO. I1K-1.3.1

2 [Tos1yIpOBOIHUKH € JIEKTPOHHOM 3JIEKTPOIIPOBOJHOCTHIO IK-1.¥.2

3 [TonynpoBOAHUKH C ABIPOYHOM JIEKTPONPOBOIHOCTBIO. I1K-1.B.1

4 Apeiidoselii u aud§y3uoHHBIH TOK B TOTYNPOBOJIHUKAX. IT1K-1.3.1

5 DNeKTPOHHO-IBIPOYHBIN nepexo]1 B cocTostHuu paBHoBecusi. | [1K-1.Y.2

6 [Ipsimoe u oOpaTHOE BKIKOYEHHE pP-N-Tiepexoa. I1K-1.B.1

7 Teopernueckas U peanbHas BOJIbTaMIIEpHas I1K-1.3.1
XapaKTCpUCTHKA p-N-Iepexoa.

8 Buel mpo0oeB p-N-niepexo/ia ¥ KX 0COOCHHOCTH. IIK-1.¥.2

9 EmMkocTu p-n-nepexoja. I1K-1.B.1

10 BoINIpsSIMUTENBHBIE THOJBI. ITK-1.3.1

11 OHOMOMYNEPUOIHBINA BRIMPSIMUTENb — IPUHIIUI €TO [K-1.V.2
JICHCTBHSL.

12 Binsnue temneparypsl Ha BOJIbTaMIIEPHBIE IIK-1.B.1
XapaKTEPUCTUKHU NOJYNPOBOIHUKOBBIX JHOIOB.

13 I'paduueckuii MeTo1 onpeaesieH s mapaMmeTpoB pabodero ITK-1.3.1
PEeXKHMMA MOJIYIPOBOJIHUKOBBIX JTHOJIOB.

14 [TomynpoBOIHUKOBBIE CTAOMIUTPOHBI, CHIEIIUATbHbIE IIK-1.¥ .2
apaMeTphl MOJYIPOBOIHUKOBBIX CTAOUIIUTPOHOB.

15 Amnanu3 paboThI MOTYNPOBOHUKOBOTO CTa0MIM3aTOpa I1IK-1.B.1
HaMpsDKEHUs C TOMONIBIO IMHUU HArpy3KH.

16 Bapukanel, cXeMbl BKIIFOUEHHUS B DJIEKTPUYECKYIO LIETIb, ITK-1.3.1
HKBUBAJICHTHAs CXeMa BapHUKara 1 €ro OCHOBHbIE
apaMeTphl.

17 TyHHENbHBIE TUO/IbI, OCHOBHBIE TapaMeTPhbl TYHHEIbHBIX [K-1.V.2
JIMOJIOB, aHAJIN3 BOJIT-aMIIEPHOIN XapaKTepUCTUKU
TYHHEJIBHOTO TUOJIa C IOMOIIBIO SHEPTeTHUECKUX
Juarpamm.

18 CtpyKTypa MoJaeBOro TpaH3UCTOpa ¢ YIPABIISIOUIAM p-N IIK-1.B.1
NEePEeX00M M MIPUHITUI €r0 Pa0OTHI.

19 DJNEKTpUUYECKNE CXEMBI BKIKOUEHMS 1TosIeBbIX TpaH3uctopos | I1K-1.3.1
C YHPABJISIFOILUM pP-N IEPEX0I0M U UX 0COOEHHOCTH.

20 CemeicTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJEBBIX [IK-1.V.2




21

CeMelcTBO BBIXOJHBIX XapaKTEPUCTUK MOJIEBBIX
TPAaH3MCTOPOB C YIIPABJISIOIIMM P-N MIEPEXOAOM M UX
0COOEHHOCTH.

IIK-1.B.1

22

3aBUCHUMOCTh KOHPUTYPALIMU «KaHAIa» TOJIEBBIX
TPAH3UCTOPOB C YIPABJISIOMIUM P- N IEPEXOIOM OT
M3MEHEHUS HAIIPSKEHUSI «CTOK-UCTOK» MPU MOCTOSITHHOM
HaIPSKEHUHU «3aTBOP-HCTOK.

ITK-1.3.1

23

I'paduueckuii crnocod mocTpoeHHst CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK MO BBIXOJAHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPaH3UCTOPOB € YNPABJISIOUIMM P-N IEPEXOIOM.

IIK-1.¥ .2

24

Crpyxrypa M/II moseBoro Tpan3ucTopa ¢
«MHIYIHPOBAHHBIMY) KAaHAJIOM M MPHUHIIMII €r0 PadOoTHI.

IIK-1.B.1

25

OnexkTpuueckue cxembl BkitoueHus: M/ moneBbix
TPAH3UCTOPOB C «UHIYIIUPOBAHHBIMY» KAHAJIOM U UX
O0COOEHHOCTH.

I1K-1.3.1

26

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MIT
IIOJIEBBIX TPAH3UCTOPOB € «MHIYLIMPOBAaHHBIM» KaHAJIOM U
UX 0COOCHHOCTH.

IIK-1.¥ .2

27

CemelicTBO BBIXOJHBIX XapakTepucTuk M/III moneBbix
TPAH3UCTOPOB C «UHIYIIUPOBAHHBIMY» KaHAJIOM U UX
0COOCHHOCTH.

IIK-1.B.1

28

Crpyxrypa M/III mosieBoro Tpan3ucTopa co «BCTPOSCHHBIM
KaHaJIOM U IPUHIIUII €r0 padoTHI.

ITK-1.3.1

29

OnexkTpuueckue cxembl BkitoueHus: M1 moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM U UX
0COOEHHOCTH.

[IK-1.¥.2

30

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
ITOJIEBBIX TPAH3UCTOPOB CO «BCTPOECHHBIM» KaHAJIOM M UX
0COOCHHOCTH.

IIK-1.B.1

31

CemelicTBO BBIXOJHBIX XapakTepuctuk M/ monessix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

IK-1.3.1

32

JuddepennmanbHble UM MATOCUTHAJIBHBIE TApaMETPhI
10JIEBBIX TPAH3UCTOPOB.

IIK-1.¥.2

33

PaboTa nosieBbIX TPAH3UCTOPOB B AMHAMUYECKOM PEXKHME.

ITIK-1.B.1

34

Otnuune onpenenenus quddepeHInaIbHBIX TapaMeTpoB B
JTMHAMHUYECKOM PEXKUME OT UX ONPEEICHUS B CTATHYECKOM
pEXUME.

ITIK-1.3.1

35

YCTpoiicTBO ¥ KOHCTPYKTUBHBIE OCOOCHHOCTH OUTIOJIIPHBIX
TPaH3UCTOPOB.

IIK-1.¥ .2

36

DIIEKTPUUECKUE CXEMbI BKIIFOUCHHS OUITOISPHBIX
TPAH3HCTOPOB M KX OCOOCHHOCTH.

I1IK-1.B.1

37

PaboTa GumonsipHOro TpaH3UCTOPA, BKIIFOUEHHOTO 110 CXeME
c o0meli 6a30ii, B peKUMax «OTCEUKU» M «HACHIIICHHSI.

IK-1.3.1

38

PaboTa GunonsipHOro TpaH3UCTOPA, BKIIFOUEHHOTO 110 CXEME
c o0meli 6a30ii, B «aKTUBHOMY PEKUME.

[IK-1.¥.2

39

CemelcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTHUK
OWITOJISIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO TI0 CXEME C
o011el 0a30M, M HX 0COOCHHOCTH.

ITIK-1.B.1

40

CeMelCTBO CTaTUYECKUX BBIXOAHBIX XapaKTEPUCTUK
OUTOISIPHOTO TPAH3UCTOPA, BKIFOUSCHHOTO TI0 CXEME C
00111ei 0a30M, M ©X 0COOEHHOCTH.

ITK-1.3.1




41 PaboTa OGumnosnsipHOTrO TpaH3UCTOPA, BKIIOUEeHHOro 1o cxeme | [1K-1.V.2
C O0IINM SMHUTTEPOM, B PEIKHUMAX «OTCEUKH» U

«HACBIIICHUS.

42 Pabota 6unonspHoro Tpansucropa, BkiaodeHHoro mo cxeme | [IK-1.B.1
C OOIIMM SMHUTTEPOM, B KAKTHBHOMY PEKHME.

43 CeMelicTBO CTaTUYECKUX BXOJHBIX XapaKTEPUCTUK I1K-1.3.1

OUIIOJISIPHOTO TPAH3UCTOPA, BKIOYEHHOT'O TI0 CXEME C
OOIIMM SMHUTTEPOM, U UX OCOOCHHOCTH.
44 CeMelCTBO CTaTUYECKUX BBIXOJAHBIX XapaKTEPUCTUK [IK-1.¥.2
OUIOJIIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 110 CXEMeE C
00IIIMM SMHUTTEPOM, U UX OCOOEHHOCTH.

45 Cxema BKIIIOUEHUS! OUTIOISIPHOTO TPAH3UCTOPA ¢ OOIIUM IIK-1.B.1
KOJIJICKTOPOM B «aKTUBHOM)» PEKHUME U €€ OCOOCHHOCTH.

46 Cuctema H napameTpoB OMIOJISIPHBIX TPAH3UCTOPOB. I1K-1.3.1

47 DOTOTPAH3UCTOP, YCTPOUCTBO ¥ IPUHIIUI JICHCTBUSL. IK-1.Y.2

Bormpocsr (3amaun) auis 3adeta / qudd. 3aueTa npeacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ass 3aueta / qudd. 3auera

Konx

Ne i/t Ilepeuens Bonpocos (3amau) mis 3adyera / qudd. 3auera
p b (3aza4) A Aupd WHAUKATOpa

Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO

[lepeyerp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHUS KypCOBOW pabOTHI
npeCcTaBiIeHbI B Tabnuie 17.
Ta6mmma 17 — [lepedeHs TeM it KYpCOBOTO IPOSKTHUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOH PaOOThI
No 11/n1 [TpuMmepHBIii TIepedeHb TeM JIJIsi KypCOBOTO MPOCSKTHUPOBAHUS/BBITIOTHCHHSI
KYpCOBOHW pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompockl  uisi  poBeleHUsS TPOMEXKYTOYHOM aTTeCTallMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Tabnwuie 18.

Tabnuua 18 — [IpumepHbIil mepeueHb BOIPOCOB JJIsi TECTOB

Kon

Ne /it [IpuMepHBIii IepeyeHsb BOIIPOCOB ISl TECTOB
MHJUKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOy4YaroUIUXCsl 3a04HON (OpPMBI
oOydeHus, mpecTaBiIeHb B Tadnwuie 19.

Tabmuma 19 — IlepeueHh KOHTPOJIBHBIX pabOT
Ne i/m [TepeyeHb KOHTPOIBHBIX PadbOT
He npegycmotpeno

10.4. Metoguueckue  Marepuanbl,  ONpEAENSAIOIIMe  HPOLEAYphl  OLIEHUBAHMS
MHAMKATOPOB, XapaKTEpU3YIOLIUMX JTanbl (OPMHUPOBAHMS KOMIETEHLMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpYyHOIHMX MOPSAAOK MU IPOLEAYpPY
NPOBE/ICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUYHOW aTTECTallMU O0YYaroInuXcs
I'VAIL

11. Meroauveckue yka3aHus 11 00y4JarOIMUXCs 0 OCBOCHUIO TUCIUTUTHHBI



11.1. MeTtoauueckue YyKa3aHds Ui OOYYalOIIUXCA [0 OCBOCHUIO JICKIIHOHHOTO
Marepuana.

OCHOBHOE Ha3HA4YCHHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIy0OKO€ U SICHOE U3JIOKEHHE yaeOHoTo MaTepraia. HaznaueHue coBpeMeHHOM JIEKIINHA B paMKax
JUCHUILIMHBI HE B TOM, YTOOBI IOJYYHTh BCIO HMH(POpPMAIMIO IO TEME, a B OCBOCHUHU
byHAaMEHTANIBHBIX MPOOJIeM AUCIUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHUIINX
JOCTH>KEHUM Hay4dHOM MbIciu. B ydeOHOM mporiecce JIEKIUsl BBINOJIHSAET METOA0JI0TUYECKYIO,
OpraHU3AIMOHHYI0 M MHGOPMAITMOHHYIO (yHKIHH. JIEKIHsS pacKpbIBacT MOHITHHHBIA ammapar
KOHKpPETHOW oOnacTu 3HaHWS, €€ TPOOJEeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCITUTUTHHAMM.

[TnanupyeMble pe3yJIbTaThl IPU OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepHaIa;

— MOJIyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAHUH, YPOBEHb KOTOPHIX
OnpeAesieTcs eJIEBOM YCTaHOBKOM K KaX 0l KOHKPETHOU TeME;

—  TIOJy4YEHHUE OMbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTENIeM;

— pasBUTHE TNPO(ECCHOHATBLHO-ICIOBBIX  KA4eCcTB, JIIOOBH K  TpeAMETy W
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHHE HEOOXOAMMOTO UHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEIFHON paboTHI;

— TOJy4YeHHWE 3HAHWK O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E
WX pa3BUTHUs HA ONMVOKANUIINE TOMBI;

— HAYYUTHCS METOJUYECKH 0o0pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIU U
MOJIOXKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSATH UX B PA3IMYHBIX (POPMYITHPOBKAX);

—  TOJy4Y€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHITHH.

JlekUMOHHBI ~ MaTepuaq MOXET CONPOBOXKIATHCA JEMOHCTpalMed ClaloB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOIO0 MaTepuajga MpU IPOBEACHUM KOPOTKHX JUCKYyCCHH 00
OCOOCHHOCTSIX MPUMEHEHHS OTACTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa OIpeaoCcTaBASHMS JEKIIMOHHOI0 MaTepHaa:

—  Jlexnuny;

—  JleMOHCTpaIus MPOMBIIIIEHHBIX 00pa3I[0B MOJYIIPOBOHUKOBBIX MPUOOPOB;

— JleMOHCTpaIIUs DIIEKTPUIECKUX CXEM BKIFOUECHHUS MOYIPOBOJIHUKOBBIX TPHOOPOB.

11.2. Metoaudeckue yKa3aHus JJIsI 00yJaroIIUXCs 10 YYaCTHIO B CEMHUHApax

OCHOBHO¥H T1eJTBIO TSI 00YYarOIIEeroCs SBIISIETCS CUCTeMaTh3alus U 0000IIeHe 3HAaHUN
Mo W3y4aeMoW Teme, pasjaeny, (GOpMHpPOBAHHE YMEHHsS padoTaTh C JIOMOJHHUTEIbHBIMU
MCTOYHUKAMU WH(GOPMAIUHU, COTMOCTABIATh M CPaBHUBATh TOYKU 3pPEHUS, KOHCIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBATh CBOIO TOUYKY 3pE€HMS U T.N. B COOTBETCTBMM C BeayIIeH
TUJAKTUYECKON IIEJIbI0 COJIEpKAHUEM CEMHHAPCKUX 3aHATHHA SBJSIOTCS Y3JI0BBIe, HanOoiiee
TPYJAHBIE JUISI TIOHMMaHUS W YCBOSHUS TEMBI, Pa3feibl TUCHUILIMHBL CrenuduKoil JaHHOU
(GhopMBI 3aHATUN SIBISIETCS COBMECTHAs paboTa mpernogaBaTess U 00ydJaroIierocs: HaJl perieHueM
MOCTaBJICHHOW TPOOJIEMBbI, a TIOMCK BEPHOTO OTBETa CTPOUTCA Ha OCHOBE YepeOBaHUS
VHJIUBUYaTbHON U KOJUIEKTUBHOMN JEATEIIBHOCTH.

[Tpu moAroTOBKE K CEMHUHAPCKOMY 3aHATHIO 110 TEME MPOCTYIIaHHOMN JEKIIMA HE00X0IUMO
03HAKOMHTHCS C IUIAHOM €T0 TIPOBEICHHUSI, C TUTEPATYPO M HAYIHBIMU IMyOTUKAIUSIMH 10 TEME
CEeMHUHapa.

TpeboBanust K MPOBEIEHUIO CEMUHAPOB

11.3. Meroandeckue yka3zaHus I8 OOYyYaIOUMUXCS IO MPOXOXKICHUIO MPAKTUYECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpTraHM3aIliU YyueOHOTO
mporiecca, 3aKII0Yaronasicsl B BRIOJHEHUN 00yJarOIIMMUCS MO/ PyKOBOJICTBOM IIPETIOAaBATENs
KOMILIEKCa Y4YeOHBIX 3aJlaHWi C 1EJTbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOU
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIBITA TBOPUECKOH JEATEIHLHOCTH.



[enbio MpakTUYECKOTO 3aHATHUS U 00yYaroIIerocs sBIsSeTCsl MPUBUTHE O0yUYaIOIIUMCS
YMEHHUI U HAaBBIKOB MMPAKTHYECKOM JIEATEIbHOCTH MO U3y4aeMON JUCIUIUIMHE.

[Tnanupyemble pe3yapTaThl IPH OCBOSHUH 00YUYaIOMIMMCS PAKTUYECKUX 3aHATHI:

— 3aKpervieHue, yriayOJleHue, pacIIupeHHe M JeTaau3alis 3HAaHWKA TpH peIleHUH
KOHKPETHBIX 3a7a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIbBHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Y4YEHHUsS KOHKPETHON YyueOHOM
JUCLUILINHBI,

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOT'O OCMBICICHUS TMOJYYEHHBIX 3HAHUHA JUIs
BBITIOJTHEHMS 3aJJaHNI;

— o0ecrnedyeHre palruoOHAIBHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJIbHON (Gopm
00y4eHwusl.

TDC6OBaHI/IH K IIPOBEACHUIO IPAKTUUCCKUX 3aHITUM

11.4. Meroanueckue yKa3aHus sl 00yJaroIIUXCs MO BHIMOTHEHUIO JIA00PATOPHBIX PabOT

B xoze BbinosiHeHus 1ab0paTOpHBIX paboT 00ydaromuiics JOKEH YIIIyOUTh U 3aKPEUTh
3HAHMS, IPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOHN IKCIIEPUMEHTA
B COOTBETCTBHM C KBAJIM(PHUKAUOHHON XapaKTepUCTHKOM oOyuaromerocs. BeinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, PACUETHO-aHAIUTHYECKOM
4acTed U KOHTPOJIBHBIX MEPOIPHUITHH.

BrimonHenue 51abopaTopHBIX paboOT 0O0yyaroIMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpeNesseMON Yy4yeOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIuM peIIeHUE CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpHOOpeTeHHEe HABBIKOB MCCIIEJOBAHUS MPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMBbIX
B paMKax JaHHOW AUCIMILIUHBL

— 3aKperuvieHHe, Pa3BUTHE M JIeTaNM3alMsl TEOPETUYECKUX 3HAHHM, MOJYYeHHBIX Ha
JEKIUSX;

— ToJlyueHHe HOBOW MH(OpMAIUH 110 N3y4aeMOW JUCIUILINHE,

— mnpuoOpeTeHrne HaBBIKOB CAMOCTOSITENIbHON pabOThI € J1a0OpaTOpHBIM 000PYI0BAHUEM
U npudopamu.

3ajanue U TpeOoBaHUS K IPOBEICHUIO JIAOOPAaTOPHBIX padoT

HccnenoBanue xapakTepUCTHK MOJYIPOBOJAHUKOBBIX IpuOopoB. JlaboparopHas pabota
BBITIOJTHACTCSI OpHUraiol U3 ABYyX-TPEX CTYACHTOB Ha YHHBEPCAIbHBIX M3MEPUTEIBHBIX CTCH/AX.
[IpoBenenne wuccnenoBaHU OCYIIECTBISAETCS B COOTBETCTBHHM C 3aJaHMEM M B YKa3aHHOM
HIOCJIEIOBATENbHOCTH. Pe3ynbTaTel M3MepeHnit 3aHOCATCS B MIPOTOKOJ UCTIBITAHUNA, KOTOPBIN 110
OKOHYAHUU MCCIEIOBAHUH JIOJIKEH OBITh MPEICTAaBIIEH IS TPOBEPKH MPETIOIaBATEITIO.

CrpykTypa ¥ hopMa 0TUETA O Ta00PATOPHOU paboTe

OTueT TOJDKEH COIeP/KaTh: HAMMEHOBAHKE U IE]Tb PAaOOTHI; CXEMbI H3MEPEHHUI; TaOTHIIBI
I/I3MepeHHI)IX JaHHBIX I‘pa(bI/IKI/I XapaKTepI/ICTI/IK I/ICCJ'ICIIYCMI)IX O6T)€KTOB; paCC‘-II/ITaHHBIe
3HAYEHUS TAPaMETPOB MCCIIEIyEMbIX 00bEKTOB; KpATKUE BBIBOABI. OTUET BBITOIHACTCS Ha Oeoi
oymare gopmara 297 x 210 kB. MM.

Tpeboanus k oopmieHuio oTyera o JaboparopHoii padore

O0pazer; opopMIIeHUST TUTYJIFHOTO JIMCTa MpUBEAEH Ha caiire: https://guap.ru/standart/
I'paduku cTposiTcs Ha OTACTBHBIX JIUCTaXx (hopmara oTueTa. MIuTOCTpanuu MajbIX pa3MepoB
pa3MemalTcs Ha OJHOM JHcTe. Bcee rpadMku M PUCYHKH JOJDKHBI MMETh HYMEpaluio |
HOSICHSIFOLIME TIOANUCH C YKa3aHHEM THUIA UCCICIYEeMOro OObeKTa. [IpHHIUMHUANIBEHBIC CXEMBI
BBIYEPUMBAIOTCS B COOTBETCTBHU ¢ TpeboBanusmu ECK/I.
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11.5. Meroauueckue yKazaHusl I8 OOYYAIOMIMXCS IO TPOXOXKICHUIO KYpPCOBOTO
POCKTHUPOBAHUS/BBIMIOJIHEHHS KYPCOBOM PaOOTHI

KypcoBoii npoexT/ paboTa IpOBOAUTCS € LENbI0 POPMUPOBAHUS Y 0OYUAIOLIMXCS OIBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 IPOPEeCCUOHATBHOM e TEITLHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00ydaromeMycs:

CTpyKTYypa NOSICHUTEILHOM 3aIIUCKA KYPCOBOrO IMPoeKTa/ paboThl

TDCGOBaHI/ISI K O(bODMHeHI/IIO MOSICHUTEILHON 3aIMMCKU KYPCOBOTO HDOCKTa/ Da6OTBI

11.6. MeTtoanueckue yKazaHUs Uis 00y4YaroMUXCs M0 MPOXOKICHHIO CaMOCTOSTEIBHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOoThl, 00yJarOIUIiCs BHINOIHAET paboTy MO
3aJJaHAI0 W TIPU METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelisi, HoO 0e3 ero HermocpeJCTBEHHOTO
y4acTusl.

Jnst oOygaronuxcst Mo 3a04HOM ¢dopMme OOydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHON PabOTHI, y 00ydYaromierocss (GopMHUpPYyeTCs
1enecoodpasHoe MiIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHHM M CHCTEMAaTH3allMW TPHOOpPETAeMBIX 3HAHHH, 00ECIeYMBaeT BBICOKHIA
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYeHHUs, IMOMOTaeT IMOJIYYUTh HABBIKM IOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckuMH ~ MaTepuallaMd,  HalpaBISAIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4e0HO-METONYECKHIA MaTepHall 10 TUCIHUILIINHE;

— METOJUYECKHE YKa3aHHsI 1O BBIMOJIHEHUIO KOHTPOJIBHBIX PaldOoT (11 00ydaromuxcs
110 3a04HOU (popMe 00yUeHus).

11.7. Meroanueckue yka3zaHusi 17151 00y4aromIUXCsl 10 MPOXO0KACHUIO TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH IPEIyCMATPUBAECT KOHTPOJIb KAadyeCTBAa 3HAHUU
00y4aroIuxcsi, OCYIIECTBIIEMOIO B TE€UEHUE CEMECTpa C IENIbI0 OIEHUBAHUS XO0/la OCBOEHUS
JUCITUATITUHBL.

11.8. Meroauueckne yka3zaHUs JJIsi OOYYarONIUXCS IO TPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.



[IpomexxyTounass  arrectanusi  OOydyalOmIMXCsl  MpPEIyCMaTpUBAeT  OLIGHUBAHHE
POMEKYTOYHBIX M OKOHYATCIILHBIX PE3yJIbTaTOB 00ydueHus 1mo aucuuiuinae. OHa BKIIOYAeT B
ceOs:

— 9K3aMeH — (opMa OLIEHKU 3HAHUH, MOTYYEHHBIX 00YYaIOIIUMCS B TIPOLIECCE N3YUEHUS
BCCHl IMCIUIUINHBI WIIA €€ YaCcTH, HABBIKOB CAMOCTOSATEIILHOM pabOThI, CIIOCOOHOCTH MPHUMEHSThH
nux aJjis peH_IeHI/ISI HpaKTI/I‘-ICCKI/IX 3a4a4. 9K3aMeH, KaK HpaBI/IJIO, HpOBOIII/ITCSI B HepI/IOI[
9K3aMEHAI[MOHHON CECCHU W 3aBEPINACTCS aTTECTAIMOHHOM OICHKOH «OTIMYHOY», «XOPOIIO»,
((YI[OBJIGTBOPI/ITCJIBHO», ((HGYI[OBJIGTBOPI/ITGHBHO».

— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MOTYUYECHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHO! JTUCIUILTUHBI B [IEJIOM MM TIPOMEKYTOUHAs (10 OKOHYAHUHM CEMECTpa) OLICHKA 3HAHHM
00yJaroIMMCs 10 OTACIBHBIM pa3/esiaM JAUCIUIUIMHBI C aTTECTAI[MOHHON OLIEHKOM «3a4TCHO»
WU «HE 3a4TEHO».

— nmubdepeHIUPOBaHHbI 3a4eT — 3T0 (opMa OLEHKA 3HAHUH, IOJTYYEHHBIX
06y‘-IaI-OHII/IMC5[ HpI/I I/I3yquI/II/I JUCIHUIIIINHBI, HpI/I BBITIOJIHCHUU KprOBBIX HpOCKTOB, KprOBI)IX
paboT, HAyYHO-HUCCIICIOBATEIILCKUX PAa0OT U MPOXOXKIACHUH MPAKTHK C aTTECTAIMOHHON OLICHKOM
«OTJIMYHO», ((XOpOHIO», «YI[OBJ'IGTBOPI/ITCJ'[BHO», ((Hey,t[OBJ'IeTBOpHTeJ'H)HO».
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