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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 «CmocobeH uCroib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHUIII H3MEPEHUS,
(GyHIaMeHTaJIbHbIE IPUHIIUIIBI U TEOPETUYECKUE OCHOBBI (PU3UKHU, TEOPETUUECKON MEXaHUKID)

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

ConepxaHue TUCHMIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
(Gu3nyecKux MPUHLMIIOB JEHCTBMS, XapaKTEepUCTHK, MoOAeled M  OocoOeHHocTed B
PaTMOTEXHUYECKHX IIETIIX OCHOBHBIX THUIOB aKTUBHBIX MPUOOPOB, MPUHIIUIIOB UX NOCTPOCHUS U
MEXaHU3MOB BIMSHMS YCIOBUI 3KCIUTyaTallMi Ha paboTy aKTUBHBIX IPUOOPOB.

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

[IporpaMMoil JUCLMIUIMHBI MPEIyCMOTPEHbI CIEIyIOIUEe BHJbl KOHTPOJSA: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

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

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUEHUS MO AUCITUTUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[lenpro mpemofaBaHus JUCHHUIUIMHBI «DJEKTPOHUKA» SBISETCS W3YYCHHE CTYIACHTAMHU
(M3UYEeCKUX TPHUHIIMIIOB JCHCTBUS, XapaKTEPUCTHK, MOJAENIEH M O0COOCHHOCTEH WCIOIL30BaHMS B
PaMOTEXHUYECKHX LIETAX OCHOBHBIX TUIIOB aKTHBHBIX MPUOOPOB, MPUHIUMIIOB MOCTPOCHUSI U OCHOB
TEXHOJIOTHH MHKPOAJIEKTPOHHBIX LIEeTIeH, MEXaHW3MOB BIIMSHUS YCIIOBUHM AKCIUTyaTallid Ha paboTy
AaKTUBHBIX TNPUOOPOB U MHUKPODIEKTPOHHBIX I1eneil. Ilpm wu3ydeHHHM STOW IUCIUIUIUHBI
3aKJ1a]IbIBAIOTCSI OCHOBBI 3HAHUM, MO3BOJSIONIMX YMEJIO HCHOJB30BaTh COBPEMEHHYIO 3JIEMEHTHYIO
0a3y pajHOdJIEKTPOHWKH W TIOHUMAaTh TCHICHIIMM W TEPCIICKTHBBI €€ Pa3BUTHSA U MPAKTUYCCKOTO
WCTIOJIb30BaHUS; MPUOOPETAIOTCS HABBIKM pacueTa PeKUMOB aKTHUBHBIX MPHOOPOB B JJICKTPOHHBIX
[EeNsIX, OSKCICPUMEHTAILHOTO WCCIEAOBaHUS WX XapaKTePUCTHK, HW3MEpPEHHS IMapaMeTpoB U
TIOCTPOCHUS 0A30BBIX SUEEK AIIEKTPOHHBIX IETICH, COJIEPIKAIINX TaAKUE IPUOOPHI.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPyEMBIX PE3YIHTATOB OOYYECHHS 1O JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYYAIOLIUICS MOJDKEH O0ManaTh CIEAYIOIUMU
KOMIETEHIMSMH WM WX 4YacTIMU. KOMIETeHIIMM U MHIMKATOPbI UX JOCTHKCHUS MIPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIIETEHIMIA U HHINKATOPOB MX JOCTHIKCHHS

Konn
Kareropus (rpynmna) Kon u HaumMeHoBaHue HHIUKATOPa
HauMEHOBaHHE
KOMIIETEHIIUHA JNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIUUA

OIIK-1.3.7 3HaTh OCHOBBI KBAHTOBOM
¢bu3uky u Gpusuku TBEPIOTO TENA
OIIK-1.Y.l ymeTs NpUMEHSATH
¢u3nveckne 3aKOHbI 1 MAaTEMaTHIECKUE
METO/IbI JUIsl peLeHUs 3aa4
TEOPETUUECKOI0 U MPUKIIATHOTO
XapakTepa

OIIK-1.Y.10 ymMeTh CTPOUTH U U3yYaTh
MaTeMaTHYeCKUE MOJIEIN KOHKPETHBIX

OIIK-1 Crocoben N
SABJICHUU U HpOIIGCCOB JJIA peHIeHI/ISI

UCIOJIb30BATh
pacyYeTHBIX U UCCIIEAOBATENILCKUX 3a/1a4;
OCHOBHBIE 3aKOHBI
OTIpeNIeNATh BO3MOXXHOCTH MTPUMEHEHHS
MaTeMaTHKH, .
TEOPETUYECKUX MOJI0KEHUI U METOI0B
€IMHUIIBI
TVCIUTUTAHBI 1151 TIOCTAHOBKU M PEIICHUS
ObmenpodeccnoHanbHble | K3MEPEHUS,
KOHKPETHBIX MPHUKJIAHBIX 3371a4; pellaTh
KOMIICTEHIIH (dbyHIaMeHTaIbHbIE
OCHOBHBIE 331241 Ha BHIYHCIICHUE
MPUHIIUIIBI U .
npeaenoB QyHKIHH,
TeopeTHcciie nudPepeHIMPOBaHNS 1 UHTETPUPOBAHUS
OCHOBBI (PM3UKH, p P pHp ’
o Ha pa3/ioKeHue QYHKLIUHU B pSAbI
TEOPETUIECKOMN
OIIK-1.Y.5 ymeTh NpUMEHSATh OCHOBHBIE
MEXaHUKU

3aKOHBI (PU3UKH [IPH PEIICHUN
MPaKTUYECKUX 3a]a4

OIIK-1.Y.7 yMeTh NIpUMEHATH OCHOBHBIE
npueMbl 00pabOTKH IKCIIEPUMEHTAIBHBIX
JTAHHBIX

OIIK-1.B.1 B1ageTs HaBBIKAMU
WCIOJIb30BAHUS 3HAHUN (DU3HUKU U
MaTEMaTHKH IPU PEILIEHUH MPAKTUYECKUX
3a/1a4




OIIK-1.B.4 BiageTs HaBBIKAMU
OpraHM3aliK U TPOBEICHUS
JKCIIEPUMEHTA

OIIK-5.Y.1 ymeTb BoIOUpaTh U
HCIIO0JIb30BATh COOTBETCTBYIOIINE
pecypchl, COBpeMEHHbIE METOJIMKH U

OIIK-5 Cnocoben o0opyIoBaHuE /ISl IPOBEACHHUS
MIPOBOJUTD 9KCIIEPUMEHTAJIbHBIX UCCIEA0BaHUN U
HU3MEpEHUs U U3MEPEHUN
nHctpymeHTanbHbld | OIIK-5.Y.2 ymers oOpabartbiBaTh 1
Oo6menpodeccnoHaNbHBIE | KOHTPOITb, MPEICTABIATh MOTYYCHHBIC
KOMIIETEHIINH MIPOBOJUTD 9KCIIEPUMEHTANIbHbIE JaHHbBIE /IS
00paboTKy MOJTy4eHHUsI 000CHOBAHHBIX BHIBOJIOB
pe3yJIbTaToOB U OIIK-5.B.1 Bnagets MeTOomaMu
OILICHUBATh SKCIEPUMEHTAIIBHOTO OIPeIeNIeHUs
MOTPEIIHOCTH apaMeTpoB, XapaKTEPUCTHK

PaINOdIEKTPOHHBIX CUCTEM
OIIK-5.B.2 BiageTs METOIAMHU
00pabOTKH Pe3yJIbTATOB U3MEPECHUI

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
MIPY U3YYECHUH CIEAYIOIUX AUCUUTLIAH:

— «Maremartukay,
— «®usukay,
— «DJEKTPOTEXHUKAY.

3HaHUs1, TOJyYEHHBIE ITPU U3yYEHUHN MaTepralla JaHHOM JUCLUUIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAU€HUE, TaK U MOT'YT UCIIOJIb30BATHCS MPU U3YUESHUH IPYTUX JTUCLMILINH:
— «Cxemotexnuka IC: udpoBast 1 aHAJIOrOBas»,
— «MuxkponanekTpoHuka 1 HaHO2IEKTpOHUKAY.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOI
paboTHI IO TUCIHUTUINHE (M PaCIPeIeTICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIIUHBI

TpynoeMKocTb 1o
Bun yuebHoli paboTsl Bcero ceMecTpam
Ned
1 2 3

Oowan mpyooemMKocmb oucyunIuHbl, 4/ 144 4/ 144
3E/ (gac)
U3 nux uacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nekuuu (JI), (wac) 34 34

npaktuueckue/cemunapckue 3anstus (113),

(gac)

nabopartopubie paboTsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac)




9K3aMeH, (Jac)

36 36

Camocmoamenvuas paboma,

Bcero (uac) 57 57

DK3.*%)

Buo npomesxxcymounoii ammecmayuu: 3ader,
mudd. 3ager, sk3zamen (3auer, dudd. 3ay, OK3. OK3.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMEH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUTLIMHEI 10 pa3ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl JUCHUIIITUHBI U UX TPYJOEMKOCTh TPUBEJCHBI B Ta0IuUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, UX TPYAOEMKOCTh

P Jlexmn 113 JIP KII CPC
a3/1eJIbl, TEMbI JUCIUIUTHHBI (4ac) (C3) (4ac) (aac) | (aac)
Cemectp 4
Paznen 1. DneMeHTHI (PU3UKK TBEPJOTO TElA. 15
Tema 1.1. duznyeckue OCHOBHI 4 1
MOJTYITPOBOTHUKOBBIX TPUOOPOB.
Tema 1.2. KOHTaKkTHbIE SBICHHUS. 6 1
Pasnen 2. IToaynpoBOAHUKOBBIE TPUOOPBIL. 15
Tema 2.1. ITomynpoBOAHUKOBBIE JUOBI. 6 2
Paznen 3. TTonynpoBoIHUKOBBIE IPUOOPHI. 17
Tema 3.1. ITonieBble TPAH3UCTOPBI. 6 5
Tewma 3.2. bunonsipable TPAaH3UCTOPEHI. 6 6
Paznen 4. ONTO3IEKTPOHUKA. 10
Tema 4.1. ®OTO3IEKTPUYECKUE U U3TyUYaTEIbHbIC 6 2
MIPHOOPEI.
Hroro B cemectpe: 34 17 S7
Utoro | 34 0 17 0 57

IIpakTHueckass MOATOTOBKA 3aKJIIOYAcTCd B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIMMUCS ONPEIETICHHBIX TPYAOBbIX (YHKINH, CBSI3aHHBIX ¢ OyayIield npopeccuoHanbHON

ACATCIIBHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIMOHHOI'O NUKJIa

Howmep paznena

HaszBanue u conep:kanue pas3aesioB U TEM JEKIIMOHHBIX
3aHATHU

Pa3zpen 1

DJieMeHTHI (GU3NKHN TBEPAOIO TeJia.
1.1. ®usnueckre OCHOBBI MOJIYIPOBOIHUKOBBIX TPHOOPOB.

OCHOBHBIE TOHATHS 30HHOW TEOPHUH IOJYIPOBOJHHUKOB.
CrarucTvka »SJEKTPOHOB U JBIPOK B MOJYNPOBOJAHHUKAX.
BBIpO)KJIeHHBIC u HEBBIPOXKICHHBIC MOJIYITPOBOAHHKH.
KonnenTpanus Hocutenei 3apsiaa B COOCTBEHHBIX U PUMECHBIX
IMOJIYITPOBOAHHKAX B YCIIOBUAX TEPMOANHAMHUYICCKOI'O
paBHOBecusi. HepaBHOBECHOE COCTOSIHUE TOJYIPOBOJHUKA.
IIponiecchl mepeHoca HOCUTENEH 3apsja B MOJYIPOBOJHUKAX.




lenepamust u pexoMOWHANMS HOCUTENEH 3apsiia. BrusHue
AJICKTPUYECKOTO IO Ha OOBEMHYIO M TIOBEPXHOCTHYIO
3JEKTPONPOBOAHOCTh  MOJYNPOBOJHUKOB. TeMiepaTypHbie
3aBUCUMOCTH KOHIEHTpALMK, TOABMXKHOCTU M YJEJIbHOU
3JEKTPONPOBOAHOCTA  MOJYNPOBOAHUKOB. Bo3HHKHOBEHHE
00beMHBIX HeycTOHuuBOCTeH. ONTHYECKHE H  TEIUIOBHIC
CBOICTBa MOJTYTIPOBOIHUKOB. DOTOINEKTPUUECKUE i
TEPMOIJIEKTPUYECKUE SIBJICHUS.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonarue o p-n-mepexone, Tumel p-nN-nepexono. dusznueckue
Ipouecchl B p-N-liepexoje NpHU OTCYTCTBUM U NPU HAIUYUU
BHEIIIHEro HalpspkeHus. BonpTamnepHas xapakTepucTuka p-n-
nepexoaa. KOHTakT «MeTani-nosynpoBOAHUK», 3aBUCHUMOCTb
€ro CBOMCTB OT pabOTHI BBIXOAA IMOJYIMPOBOAHMKA U METala.
I'eTeponiepexosl.

Paznea 2

I[MoynpoBoAHUKOBBIE MPHUOOPHI.
2.1. [TonynpoBOITHUKOBBIE JUO/BI.

[TomynpoBOTHUKOBBIN JHO/, €T0 XaPAKTECPUCTUKH U ITAPAMETPHI.
OcHoBHbIe BUIBI TPOO0s p-N-niepexoa. [lepexonnblie mporeccsl
B TIOJYNPOBOJHUKOBOM JHOJIC, HAKOIUICHHE M paccachIBaHUE
n30BITOYHOTO 3apsiia, TupGy3noHHAsS eMKOCTh. DKBUBAJICHTHAS
cXeMa TOJyMPOBOJHUKOBOTO jauona. (OCHOBHBIC  THIIBI
MTOJIYIIPOBOTHUKOBBIX JTUOJIOB, HX KOHCTPYKIIUH, ITApaMETPhl U
o0JacTu MPUMEHEHHUS.

Pa3zpen 3

ITosrynpoBoHHUKOBBIEC MPHOOPHI.
3.1. I[loneBble TPaH3UCTOPHI.

[Tonesrie TpaH3UCTOPBI C 3aTBOPOM B BUE p-N-nepexona. Mx
YCTPOWCTBO, IPUHUMUII  JCUCTBUSA, CXEMbl  BKJIIOYECHUS,
XapaKTePUCTUKU U MTapaMeTpbl. 3aBUCHUMOCTb XapaKTEPUCTHK OT
TeMIiepaTypbl. Harpy3o4Hslii peXuM IOJIEBOTO TPAaH3UCTOPA,
Harpy304Hbl€ XapakTepucTUKU. DuU3NYeCKue SABICHUA Ha
IIOBEPXHOCTU TMOJIyIpoBOAHUKA. IloneBele TpaH3UCTOPBI C
nzonupoBaHHbIM 3aTBOpoM (MOII- mnn MII-Tpa3zucTopsl), Ux
NPUHLUII ~ JICWCTBUS, XAPAKTEPUCTHKA W IapaMeTphl.
OcoGennoctu  momubix  MJIII-Tpan3ucropoB.  O6mnacth
IIPUMEHEHHSI MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

TpaHSI/ICTOp KakKk CHUCTEMa JBYX BSaHMOHCﬁCTBYIOHIHX p-n-
epexoa0B. Bo3MoxHEbIE PCKUMBI paGOTBI TPaH3UCTOPA:




AKTUBHBIN (YCHJIMTENbHBIN), OTCEUKH, HACBILIEHUSI, UHBEPCHBII.
dusuyeckue Tmpolueccel B 0Oe3apeiihoBOM TpaH3WCTOpPE B
AKTUBHOM YCHUJIUTEJIIBHOM pexume. TOKM B TpaH3UCTOPE.
Koapduuuent mnepemaum  SMUTTEpPHOTO TOKa U €rO
cocrapistonye. Tpu cXxeMbl BKIIOUEHHUS TPAH3UCTOPA: C 00IIUM
AMUTTEPOM, C OOmeil 06a3ol W OOMMM KOJUICKTOPOM.
XapakTepuCTUKH TPAH3UCTOpPAa B CXeMax ¢ o0Imiei 6a30il u ¢
o0IM SMUTTEpOM. Binsinre TemnepaTypsl Ha XapaKTepPUCTUKH
TpaH3uCTOpa. TPaH3UCTOP KaK JIMHEHHBIM YETBIPEXIIOIIOCHHUK.
CucTteMbl MaTOCUTHAIBHBIX (IU(QepeHIINaTbHBIX) TAPAMETPOB
TpaH3ucTtopa. OnpeaeneHre MajlOCUTHAIBHBIX ITapaMeTpOB 110
XapakTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa IpH
HaJU4YUU Harpy3kd B KOJUIEKTOpHOW wuenu. Harpy3zounsie
XapaKTEPUCTUKU TpaH3ucTopa. [lapameTpsl, XxapakTepusyromue
peXUM YCUJICHUS, OIpPEACIICHHE HUX [0 XapaKTEPUCTHUKAM.
Boibop paboueili TOUKM TpaH3UCTOpAa B PEXKHUME YCUIICHHS.
CxemMoTexXHHUYECKHE CHocoObl 3amaHus pabodeil  TOYKH.
BnusHre HeNMMHEHHOCTH BXOIHBIX XapaKTEPHCTUK Ha padoTy
TpaH3UCTOpa B pexuMe ycuieHus. Pabora TpaH3ucropa Ha
BBICOKMX dacToTax. J[[peiidoBeie Tpan3uctopel. Ilapamerpa,
XapaKTEepU3YyIOLIe BbICOKOUYACTOTHHIE CBOWCTBA TPaH3UCTOpA.
DOKBUBAJICHTHbIE CXeMbl TpaH3uctopa ((popmanbHble U
¢usnueckue). Mogenu TpaH3UCTOPA, HCIOJIb3YyEeMble MpU
KOMITBIOTEPHOM TMPOEKTUPOBAHUU DIIEKTPOHHBIX cxeM. Pabota
TPaH3UCTOpPa B PEXHUME IMEPEKIIOUYEHHUs. YCIOBHUS OTCEUYKU M
HacelleHus. llepexogHble mpoueccsl B TPaH3UCTOpPE IIPH
nepexnodyeHun. Ilapamerpa TpaH3UCTOPOB B HMITYJIbCHOM
pexume. TpaH3UCTOPHBIN KIIOY, IOCTPOCHHBIM IO CXEME C
oOmM  sMutrepoM. IlpeaenbHO OMyCTUMBIE MapaMeTpbl
TPAaH3UCTOPA.

Pa3znen 4

OnTo3dneKTpOHHUKA.
4.1. ®oTO37EKTPUUECKHE U U3TydaTeIbHbIe TPHOOPHI.

DoTOpEe3UCTOPhl, MUX KOHCTPYKIIUSA, XapaKTEPUCTUKU H
napameTpbl. Du3MYECKHe TMpoIecchl B P-N-Tiepexoje MpHu
Bo3aekictBun  cBeta. Poro DJIC. doToraipbBaHHYECKHE
aneMeHThl. {DOTONMOMABI, OCHOBHBIE PEXKUMBI HUX pPaOOTHL.
XapakTepucTuku U napamerpsl GoToano10B. OCHOBHBIE THIIBI
dotoamonoB.  DOTOTPAH3UCTOPBI:  MPUHIUIN  JCHCTBUS,
XapaKTEPUCTUKU,  MapaMeTphl. Ob6nacT  TpUMEHEHUs
Pa3IUYHBIX THUIIOB TOJYIPOBOJIHUKOBBIX (HOTOIIEKTPUUECKHUX
npubopoB. U3iydaromniue moynpoBOIHUKOBBIE MPUOOPHI U UX
MIpUMEHEHNE.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTh

W3 aux No
Tembl Dopmbl .
Ne TpymoeMKOCTh, | IPaKTUYECKOH | pa3aerna
MPaKTUYECKHUX MPaKTUYECKHUX
n/a ~ u (dac) MOJATOTOBKH, | JUCLIMII
3aHATHN 3aHATUH
(dac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1abG0OpaTOPHBIX 3aHATHH U UX TPYJOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

N3 Hux No
1?/?1 HaunmeHnoBaHue 1a00paTOpHBIX padOT prﬂ?jgf;ocn’ Hrll)j;:g::;(g? II)I f(ffir?
(dac) JIUHBI
Cemectp 4

1 | Onpenenenue NMPUHBI 3aMIPEIIEHHON 30HbI 2 1
TIOJTYTIPOBOJIHUKOB

2 | HccrienoBanue BBITPSIMUTEIBHBIX THO/IOB 2 2

3 | UccnenoBanue moJIEBBIX TPAH3UCTOPOB C 2 3
YIpaBIsEMbIM (p-N) MEPEX0I0M

4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 3 3
U30JIMPOBAHHBIM 3aTBOPOM

5 | UccnemoBanue OUIIONISIPHBIX TPAH3UCTOPOB, 3 3
BKJIIOUEHHBIX 110 cXeMe ¢ o0mieit 6a3oii

6 | UccnemoBanue OUITOISIPHBIX TPAH3UCTOPOB, 3 3
BKJIFOUEHHBIX TI0 CXeMe C O0IIIM
IMHUTTEPOM

7 | UccnenoBanue GOoTOTPaH3UCTOPOB 2 4

Bcero 17

4.5. KypcoBoe mpoeKkTHpOBaHHEe/ BHITOTHEHUE KypCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Buapl camocTosiTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh
Bcero, | Cemectp 4,

Bua camocTositenpHOM pabOThI

yac yac
1 2 3
N3y4yeHne TeopeTuueckoro MaTepuania 30 30

muctumiuHsel (TO)




KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedepara (P)
[ToaroToBka K TEKyLemMy KOHTPOJIIO 17 17
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13)
Kontponsnsie paboTtsl 3a04ankoB (KP3)
IToaroroBka K MpOMeEXKyTOYHON 10 10
arrectaruu (I1A)

Bcero: o7 o7

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUarOMIMXCS [0 JUCHUIUTHHE (MOJIYJIIIO)
VY4eOHO-MeTOINIYECKNE MAaTePUAITBI JIJISI CAMOCTOSATEIBHON padOThI 00YYarOIIUXCsl YKa3aHBbI B I1.11.
7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUH

KomnuaecTBo 9K3eMILIpOB B
Ug_ll_ngﬁ)/ec bubnuorpadudeckas ccpuika (Kpoﬁlgiggﬁgﬁznbm
HK3EMILISIPOB)
621.38 ByJabiueB, AHaTouii 3
b 90 JleoHna0BUY. DIICKTPOHHBIE
npubophl: yuebHOE
nocobue / A JI. bynerues, B. A.
IIpoxopenko. - MuHck : Beicm.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Parnomarepuansi, 4
I130 PaMOKOMIIOHEHTHI M 3JIEKTPOHHUKA!
yue6Hoe mocobue / K. C.
[Tetpos. - CII6.: ITUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 Mumkun, I'. T'. DnexTponuka: 4
65 yueOnux/I'. I'. umkun, A. T
HIumkus. - M.: [Ipoda, 2009. -
703 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTn « THTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH cetn «VHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIHILIHHEI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OO0pa30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaunmenoBanue




8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOIO IPHU OCYHIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nuCMoNIB3yeMOro IpPOrpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHUS
No /it HanmenoBanmue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MPOIiecca MO JUCIUIIIIHE

[lepedenp ucmonb3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IMIPECTABIICH B TaOIHIIe
11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne /i HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JIIsi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue coctaBHON 4acTu Howmep aynuropun

/T MaTepHaIbHO-TEXHUYCCKOMN 0a3bl (p1 HEOOXOTUMOCTH )
JIeKIMOHHAS Ay TUTOPHUS 24-02 (yn. I'actemo, 15)
JIaGopartopus DNEeKTPOHUKH 22-09 (yn. T'actemo, 15)

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEXKYTOYHOW AaTTeCTalluu
00yJaromuXcsl 1Mo TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu
Bua npomexyTOUHOM arTecTaluuu ITepeyeHb OLIEHOYHBIX CPEJCTB
OK3aMeH CnucoK BONPOCOB K IK3aMEHY

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyYalONMMHCS TPUMEHSETCST 5S-0ajuibHasi MIKaja OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6anpHast mKaga MOIYIbHO-PEHTHHTOBOM CHCTEMBI Y HUBEPCUTETA, TPAaBUJIA UCTIOIb30BaHMS
KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLINM JOKaJIbHBIM HOpMaTHBHBIM akToM ['Y AIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHLIUN



Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakTeprcTrKa chopMUPOBAHHBIX KOMITCTCHITHIA

— o0yuaromuiicss riay0OKO W BCECTOPOHHE YCBOMJ MPOTPaMMHBIN
MaTepual;

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

— OINUpasiCh Ha 3HAHUS OCHOBHOW M JIOTMOJHUTEIBHOW JUTEPaTyphl,

«OTIIMYHO)
GATICHO TECHO  IPUBS3BIBAET YCBOCHHBIE  HAy4yHbIC  IIOJOKEHUS  C
MPAKTUYECKOM JIEATETbHOCTHIO HAIIPABIICHNUS,
— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BbIJIBUTAEMbIE UM HUJICU;
— JIeJIaeT BBIBOIBI U 000OIIECHHUS;
— cBOOOJHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX ITOHITHH.
— oOyyJaronuicst TBEpA0 YCBOMII MPOTPaMMHBIN MaTepHall, TPaMOTHO
U 10 CYLIECTBY H3JIaraeT €ro, ONUpascCh Ha 3HAHHUS OCHOBHOM
JUTEPATYPHI,
CXODOLLIOY» — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBSI3bIBAET YCBOCHHBIC 3HAHUSI C MPAKTUYECKOU MESITEIbHOCTHIO
«3aUTEHO)
HaIpaBJICHNUS,
— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNUS,
— JIeJIaeT BBIBOIBI M 000OIIIEHHS;
— BIIQJICCT CHCTEMOM CIICIIMAIN3MPOBAHHBIX OHSITHH.
— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepuall,
M0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJILKO OCHOBHOM
JIUTEpaTyphl;
— JIOMYyCKaeT HeCYIECTBEHHbIC OIIMOKN U HETOYHOCTH;
«YZIOBJIETBOPUTEITHHOY o
— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTHYECKOM NMPUMEHEHUM 3HAHHUI
«3aUTEHO)
HaIpaBJICHUS,
— cnabo apryMeHTUPYET HayYHBIE MOJI0KEHNUS;
— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MOHSTHA.
— oOyyJaronuiicss He YCBOWJI 3HAYMUTEIBHONW YacTH IPOrPaMMHOTO
MaTepuaa;
— IONYCKAaeT CYIIECTBEHHbIE OLIMOKM W  HETOYHOCTH TpU
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHUH MPOOJIEM B KOHKPETHOM HAlpaBJICHUH,
«HE 3a4TEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HEe MOKET apryMEHTUPOBATh HAyYHbIE TTOJTO0KECHHS;
— He (opMyIHpYET BEIBOJOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tadumie 15.

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

Ne i/t [Tepedens BOMpoOCOB (3a71a4) TSl SK3aMeHa Kon
MHIUKaTOpa

1 ITomynpoBOTHUKY ¢ COOCTBEHHOH JIEKTPONPOBOJIHOCTHIO.

2 [TonynpoBOIHUKY C 3JIEKTPOHHON 3JIEKTPONPOBOTHOCTHIO

3 [TomynpOBOTHUKY C ABIPOYHOMN DIEKTPONPOBOJAHOCTHIO.

4 JpeiidoBsiii u 11uddy3MOHHBIN TOK B TOJYITPOBOIHUKAX.

5 OIEKTPOHHO-ABIPOYHBIN MEPEX0]] B COCTOSHUU PABHOBECHS.

6 IIpsimoe 1 0OpaTHOE BKIIOYEHHUE P-N-TIEpexoaa.

7 Teopernyeckas U peasibHas BOJIBTAMIICPHAs XapaKTEPUCTHKA
p-n-mepexona.

8 Buner mpo6oeB p-n-niepexoa u uX 0COOSHHOCTH.

9 EmkocTu p-n-nepexona.

10 BrimpsiMutenbHbIC THO/BI.

11 OnHONOIYIEpUOHBIN BEIIPAMUTEIND — IPUHIIMII €70
ACUCTBUA.




12

Bausuue TEMIICPATYPhbI HA BOJIbTAMIICPHBIC XaPaAKTCPUCTHUKU
MOJYIIPOBOJHHUKOBBIX THOOOB.

13

I'paduyeckuii MmeTon onpeneneHus mapameTpoB paboyero
peXuMa noJIyIpOBOJHUKOBBIX JTHOJIOB.

14

[TomynpoBOTHIKOBBIE CTAOMIINTPOHBI, CIIEIIHATBHBIC
napaMeTpsl HOJTYIPOBOJHUKOBBIX CTAOUIMTPOHOB.

15

AHanu3 paboThI MOJIYIPOBOIHUKOBOTO CTA0MIIN3aTOpa
Haps>KCHUS ¢ IOMOIIBIO JIMHHUKW HAarpy3KH.

16

Bapmcanbl, CXEMbI BKIIFOYCHUS B SJICKTPUYCCKYIO IICIIb,
OKBHBAJICHTHAA CXCMa BapHKalla 1 €0 OCHOBHBIC ITapaMETPBhI.

17

TyHHenbHBIE 1UO/IbI, OCHOBHBIE MapaMeTPhbl TYHHEIbHBIX
JMOJI0B, aHAJIM3 BOJIbT-aMIIEPHON XapaKTEPUCTUKU
TYHHEJIBHOI'O TMOJIA C IOMOLIBIO SHEPIeTUYECKUX AUATPAMM.

18

CrpyKTypa [0JIEBOTO TPAH3UCTOPA C YIPABISIOLINM pP-N
NIEPEX0I0M U IPUHIIUI €T0 PaOOTHI.

19

DJIEKTPUYECKUE CXEMBI BKJIIOUEHUS TIOJIEBBIX TPAH3UCTOPOB C
YIPABJISIOUINM P-N IEPEX0J0M U MX 0COOCHHOCTH.

20

CeMelCTBO CTOKOBO-3aTBOPHBIX XaPaKTEPUCTUK MOJIEBBIX
TPaH3UCTOPOB C YNPABJISIIOLIUM P-N IEPEXOAOM U UX
OCOOEHHOCTH.

21

CemMelicTBO BBIXOAHBIX XapaKTCPUCTHUK ITOJICBBIX TPAH3UCTOPOB
C YIIPaBJIOIIUM p-n MEpEXoa0oM U UX 0COOEHHOCTH.

22

3aBUCUMOCTh KOH(UTYpaIMU «KaHAJIa» MOJIEBBIX
TPaH3UCTOPOB C YIIPABJIAIOLIUM P- Il IEPEXOIOM OT U3MEHEHUS
HAIPSDKEHUA «CTOK-MCTOK» IIPU MIOCTOSIHHOM HAIIPSyKEHUU
«3aTBOP-UCTOKY.

23

I'padmueckuii cnocod MOCTPOCHUSI CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK 10 BBIXOIHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPaH3UCTOPOB C YNPABJISIIOIIMM P-N HEPEXOJIOM.

24

Crpykrypa M/III moneBoro TpaH3ucropa ¢
«MHIYIMPOBAHHBIMY KaHAJIOM U MPUHIUI €r0 paboThl.

25

Onekrpuyeckue cxembl BkiarodeHus M/IIT noneBbix
TPAH3UCTOPOB C «UHIYIIUPOBAHHBIMY KAHAJIOM U UX
0COOEHHOCTH.

26

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrtepuctuk MIT
MOJIEBBIX TPAH3UCTOPOB C «UHAYLUPOBAHHBIMY» KaHAJIOM U UX
OCOOEHHOCTH.

27

CemelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix
TPaH3UCTOPOB € «MHIYLIUPOBAHHBIMY KaHAJIOM U MX
0COOEHHOCTH.

28

Crpykrypa MII nosieBoro TpaH3ucTopa co «BCTPOSHHBIM
KaHaJIOM Y IPUHIUI €T0 PabOTHI.

29

Onektpuyeckue cxembl BkrodeHus: M/ moieBbix
TPaH3UCTOPOB CO «BCTPOSHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

30

CeMelCTBO CTOKOBO-3aTBOPHBIX XapakTtepucTuk MIT
MIOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIMY KaHAJIOM U HX
0COOEHHOCTH.

31

CemelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix
TPaH3HCTOPOB CO BCTPOCHHBIM» KAHAJIIOM U UX OCOOEHHOCTH.

32

JuddepeHunanbHble UM MaIOCUTHAJIbHBIE TapaMeTPhl
TM0JIEBBIX TPAH3HCTOPOB.

33

PaboTa mojeBnIx TPAH3UCTOPOB B AMHAMHUYICCKOM PCIKHNME.




34 Otnnune onpenenenus AuddepeHaIbHbIX TapaMeTPOB B
JTMHAMUYECKOM PEKUME OT UX OIPEICIICHHS B CTATUYECKOM
peXHUME.

35 VY CTpoiCTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH OUITOJISIPHBIX
TPaH3UCTOPOB.

36 DJIEKTPUUYECKUE CXEMBI BKIIFOUCHUS OUITOJIIPHBIX
TPAH3UCTOPOB U UX OCOOCHHOCTH.

37 Pabora 6unonspHOro TpaH3UCTOPA, BKIOYEHHOTO 1O CXEME C
o0meit 0a30i, B peKUMaxX «OTCEYKM» M «HACBIIICHHUS.

38 Pabora 6unonspHOro TpaH3UCTOPA, BKIOYEHHOTO 1O CXEME C
o0miei 6a30ii, B «aKTUBHOM» PEKHME.

39 CeMeHCTBO CTAaTHYECKHUX BXOIHBIX XapaKTEPUCTHK
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TI0 CXeMe ¢ 00IIIei
0a30ii, ¥ UX 0COOEHHOCTH.

40 CemeicTBO CTATUYECKHUX BBIXOIHBIX XapaKTEPUCTHK
OUIIOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 0 CXeMe ¢ o01Ieit
0a30ii, ¥ X 0COOEHHOCTH.

41 PaGota GumonsipHoro TpaH3UCTOPa, BKIIFOUEHHOTO M0 CXEME C
OOIIIMM 3MHUTTEPOM, B PEIKUMAX KOTCEUKH» M «HACBIIICHUSY.

42 PaboTa OUMONPHOTO TPaH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
OOIIMM SMUTTEPOM, B KAKTHBHOM» PEXKUME.

43 CemeicTBO CTATUYECKUX BXOTHBIX XapaKTEPUCTUK
OUIIOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TI0 CXeMe € OOIINM
SMUTTEPOM, U X OCOOCHHOCTH.

44 CeMeNCTBO CTaTUYECKHUX BBIXOJHBIX XapAKTEPUCTHK
OUIIOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO IO CXEME ¢ 00IM
SMHUTTEPOM, U HX OCOOCHHOCTH.

45 CxeMa BKIIFOUEHUS OMITOJISIPHOTO TPAH3UCTOPA C OOIIUM
KOJIJISKTOPOM B «aKTHBHOM» PEKHUME U €€ 0COOCHHOCTH.

46 Cucrema H napameTpoB OUIIOJISIPHBIX TPAH3HCTOPOB.

47 DOTOTPAH3ZUCTOP, YCTPOUCTBO W MPHUHITUIT JEHCTBUSL.

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

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3agayu) myist 3adeta / nudd. 3auera

Kon
WHIMKATOpa

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [N KypcOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — IlepeyeHp TeM Juisi KYPCOBOTO TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[IpumepHBIii nepedeHb TeM JUIsl KypCOBOTO MPOEKTHUPOBAHUS/BBITIOIHEHUS

Ne n/nn .
KypcoBO# paboThI
Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO
Bonpocsl s mpoBeneHHS MPOMEXYTOUHOM aTTecTallud B BHJIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne /1t

[IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB

Kon
HHIUKATOPA




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT
No i/t ITepevyeHb KOHTPOJBHBIX PaObOT
He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  MPOLEAYpbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JUCIHHUIIIIMHBI

11.1. Metoauueckre yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOT'O
MaTepuaia.

OcHOBHOE Ha3HayY€HUE JICKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riry0OOKO€ 1 SICHOE H3JI0KeHUe yueOHoro Marepuana. Hasnauenne coBpeMeHHOM JIEKIIMU B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI TMOJY4YUTh BCIO HHGOpPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOIO I[IO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOM MbIcnu. B yueOHOM mporiecce JEKIUs BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YUYAIOUTMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJMy4YeHHUE COBPEMEHHBIX, [IEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIPENENAETCS LEJIEBON YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TOJyY€HUE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATEIEM;

— pasBuUTHE TNPO(ECCHOHATHHO-IENOBBIX  KAadecTB, JIIOOBH K  TpPeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YeHHUE 3HAHWI 0 COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKH U O IPOTHO3€
UX Pa3BUTHA Ha OMKaiime rojsl;

— HayuduThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIO’KEHUS, MPUXOIUTh K KOHKPETHBIM BbIBOJIaM, IIOBTOPATH UX B Pa3IMYHBIX (OPMYJINPOBKAX);

— TOJy4YeHUE TOYHOIO MOHMMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCA JIEMOHCTpalMed CIalIoB U
MCIIOJIb30BaHUEM pa3laTOYHOrO0 MaTepuaja IpH IPOBEIEHUU KOPOTKHX JAMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK M0 JUCLUIUIMHE.

CrpyKTypa npeaocraBieHus JEKIIHOHHOIO MaTepuana:

—  Jlexmnu;

— JleMoHCTpanusi IpOMBIIUIEHHBIX 00pa31loB MOJYTPOBOIHUKOBBIX TPUOOPOB;

— JleMoHCTpanus 3JIEKTPUYECKUX CXEM BKIIIOUEHUS TIOTYTPOBOIHUKOBBIX TPUOOPOB.

11.2. Meroauueckue yKa3aHus A OOYyYaroIMXCS MO BBIMOJHEHUIO JIAOOPAaTOPHBIX
pabor.

B xoze BeIoMHEHNS 1a00PAaTOPHBIX PadOT 00yUarOIIUIiCs JOKEH YIITyOUTh U 3aKPEMUTh
3HaHUS, PAKTUYECKHE HABBIKH, OBJIAJICTh COBPEMEHHON METOJMKOW M TEXHUKON HKCIIEPUMEHTA
B COOTBETCTBUU C KBIM(UKALMOHHOW XapaKTepUCTUKOM oOydwaromierocs. BsimomHenue
7a00paTOPHBIX pabOT COCTOUT M3 IKCIIEPUMEHTATEHO-TTPAKTHYECKOH, PacYeTHO-aHATUTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.



BrimonHenne nmabGopaTopHBIX pabOT 0O0ydaromuMcs SBISETCS HEOThEMJIEMON YacThIO
U3yYCHHUS UCIMIUIMHBI, OINpPEIe/IIeMOl Yyd4eOHbIM IUTAHOM, W OTHOCHTCS K CpPEICTBaM,
00€CTIeYMBAIOIINM PEIICHUE CICTYIOIINX OCHOBHBIX 33]1a4 00YYarOIIerocs:

— NPHOOpPETCHHE HABBIKOB MCCIICAOBAHUS MIPOIECCOB, SIBICHUI U 00bEKTOB, U3y4aeMbIX
B paMKax JaHHOU TUCIUILIHHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAM3AIUS TEOPETHUYSCKMX 3HAHHM, TMOJTYYCHHBIX Ha
JCKITHSIX;

— MOJIyueHHE HOBOW MH(OPMAIHH 110 N3yIaeMON JIUCIIUILINHE,

— TpuUOOpEeTeHHE HABBIKOB CAMOCTOSTEIBHON pabOTHI ¢ JIaA00paTOPHBIM 000PY0BaHHUEM
U Ipudopamu.

3ajanue v TpeOOBaHMUS K IPOBEJICHHIO JIAOOPATOPHBIX PaboT

HccnenoBanue XapakTepUCTUK MOIYHIPOBOJHUKOBBIX MprOopoB. JlaboparopHast pabora
BBITIOJIHSETCS] OpPUTaIoi U3 IBYX-TPEX CTYICHTOB Ha YHHBEPCAIbHBIX U3MEPUTEIBHBIX CTCHIAX.
[IpoBeneHne uccieOBaHUN OCYLIECTBISIETCS B COOTBETCTBHM C 33JaHMEM M B YKa3aHHOU
HOCIICIOBATEILHOCTH. Pe3ysibTaThl M3MEPEHHIA 3aHOCSTCS B IPOTOKOJI MCIBITAHUM, KOTOPBIA MO
OKOHYAHHHU MCCIICAOBAHUI TOJDKEH OBITh MPE/ICTABIICH ISl IPOBEPKH MPETIOIABATENIO.

CrpykTypa 1 opmMa 0T4€ETa O Ja00PATOPHOK paboTe

OT4er J0JIKEH COJICP)KaTh. HAMMEHOBAHKE U 11eJIb pA0OTHI; CXeMbl U3MEPECHHMIA; TAOTUIIBI
I/I3MepeHHI)IX JaHHBIX Fpa¢)HKH XapaKTepI/ICTI/IK I/ICCJ'ICIIyeMI)IX O6’I)CKTOB; paCC‘-II/ITaHHI)IG
3HAYCHUSI TAPAMETPOB HCCIIEyEMbIX 00BEKTOB; KpAaTKUE BBIBOIbI. OTYET BBIMOJIHACTCS Ha Oeloi
oymare opmara 297 x 210 kB. MM.

TpeboBanus k 0hOpMIICHUIO 0TYETA O JIAOOPATOPHOU paboTe

OoOpa3zer opopmileHHs] TUTYJIBHOTO JIMCTa TPUBEACH Ha caifte: https://guap.ru/standart/
['paduiku CTPOSATCS HA OTIACIBHBIX JIMCTax (opmara ordera. MumocTpanuy Maiblx pa3MepoB
pa3MeIIalnTcs Ha OJHOM JHcTe. Bce rpadukd W PHUCYHKH TOJDKHBI HMETh HYMEpAIHI0 H
MOSICHSIOIIME MOIIUCH C YKa3aHHEM THIIA HCCiIeayeMoro o0bekTa. [IpUHIMIHATBHBIE CXEMbI
BBIUCPUYHMBAIOTCS B COOTBETCTBUM ¢ TpeboBaHusiMu ECK/I.

1.  AGpamos, A. I1. Tpanzucropsl. MeToanyeckue yka3aHus K BbINOJIHEHHIO JJa00OPaTOPHBIX
paboT MO HCCIIEOBaHUIO YCHIIMTENBHBIX KAacKaJoB Ha OHWIOISIPHOM U TIOJIEBOM
Tpan3ucropax / A. Il. A6pamos, B. I'. Hedenos, A. C. [Tapackyn. CII6.: I'YAII, 2020. —
37 c.: un.

2. AOpamos, A. Il. DnekrpoHuka. MeToanuecke yKa3aHus K BBIIOJIHEHUIO 1a00paTOPHBIX
paboT MO UCCIIeIOBAHUIO TIOYITPOBOIHUKOBBIX 110708/ A. I1. AGpamos, B. B. Onapun.
CII6.: T'YAIL 2008. — 41 c.: un.

11.3. Metoauueckue yKa3aHus Uil OOYYaroIIUXCs MO MPOXO0XKACHUI0 CaMOCTOSTEIbHOM
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHON pabOThI, OOYYAIOIHIiCS BBHIMOTHSIET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaroruxcst o 3a04HOM ¢Gopme OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOTHEHUS CaMOCTOSITEIHLHOM paboOThI, y oOyuaromerocs: (GpopmMupyercs
1eIecoo0pa3Hoe TUIAHUPOBAHKUE PA00UEro BpeMEeHH, KOTOPOE TTO3BOJISIET MM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOCHHM H CHUCTEMATU3alluN HpI/IO6peTaCMBIX 3HaHPII>i, oOecIieunBaeT BBICOKHHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TMOMOTaeT TMOJIYYUTh HABBIKM TOBBIIICHUS
poheccuoHaNIbHOTO YPOBHSL.


https://guap.ru/standart/

MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00yYaIOIIUXCSISBIISIOTCS:

—  y4eOHO-METOAMYECKHIA MaTepHal MO JUCIHUILTNHE;

— METOJUYECKHE YKa3aHHUsS 1O BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00yUYarOIIUXCsI
1o 32049HOU (hopme 0OyIeHus).

11.4. Metoauyeckue ykKazaHusi Ajisi OOyYarOUIUXCsl 1O MPOXOKICHUIO MPOMEKYTOUHOU
aTTeCTallUU.

[IpomexyTounas  arrectanus  OOydYaIOIMIUXCS  MPEAyCMaTpUBaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00yuYeHHs Mo aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MOIYICHHBIX 00YUYaIOIIIMCS B TIPOLIECCE U3YUCHHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHOU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIA pEHIeHUs TPaKTUYECKUX 3a/lady. OJK3aMEH, KaK IMpPaBUJIO, MPOBOAMUTCS B TEPHOJ
9K3aMEHAIIMOHHOM CECCHU U 3aBEpIIAETCS aTTECTAllMOHHOW OLEHKOH «OTIMYHO», «XOPOILO),
«YJIOBJICTBOPUTEIILHO», «HEYIOBIETBOPUTEIHHOY.

CucremMa OLGHOK TPH MPOBEICHUM IMPOMEKYTOYHON ATTECTAlMM OCYIIECTBISCTCS B
cooTBeTCTBUH ¢ TpeboBaHusimu [lomoxenuit «O TekylleM KOHTpOJIE YCIEBAEMOCTH H
HNPOMEXKYTOUHOIM artectaumu cryaeHtoB [ YAIL, oOyyarommxcs [0 MporpaMmMaM  BBICIIETO

obpazoBanus» 1 «O MOAYITHHO-PERTHHTOBON CUCTEME OIICHKM KauecTBa y4eOHOMN pabOThl CTYyACHTOB
B I'VAID».



Jluct BHeceHUs U3MEHEHUH B pabouyto MpOrpaMMy TUCHUTLIMHbI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
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CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne
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