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AHHOTaLUS

JucuunnuHa «DICKTPOHHKA» BXOOHT B 00pa30BaTeNbHYIO IIPOrPaMMy BBICIIETO
o0pa3oBaHUs o HaIPaBJICHUIO TOATOTOBKH/ CIIEIMaIbHOCTH 11.03.02
«H(OKOMMYHHUKAIIMOHHBIE TEXHOJIOTMH U CHCTEMBI CBS3M» HampapiaeHHOCTH «IIporpammHo-
3alUIICHHbIE HHPOKOMMYHHKAIUIW. Jlucuummea peanusyercs: kKapenpoit «Ne23».

JlucuunnuHa HaneneHa Ha GOpMHpOBaHHE y BBITYCKHUKA CICAYIOIMIUX KOMIIETCHIIUIH:

OIIK-1 «Crioco6eH HCTIONB30BaTh MOJI0KEHUS, 3aKOHBI U METOJbI €CTECTBCHHBIX HAyK U
MaTeMaTHKHU JUIS PEIeHHs 3a/a4 HHKEHEPHOM J1eATeIbHOCTH

OIIK-2 «CriocobeH caMOCTOSTEIbHO MPOBOAUTE SKCIEPUMEHTATIBHBIC UCCIICOBAHUS U
UCIIOJIb30BATh OCHOBHbIE IIPHEMbI 00PAOOTKH U IPE/ICTABICHHS MOy YCHHBIX TaHHBIX)

CozaepxaHue AUCIHHUIUIHHBI OXBATHIBACT KPYT BOIPOCOB, CBA3AHHBIX C H3YUYCHHEM
(U3MYeCKNX NPHHIMIOB JIGHCTBUS, XapaKTEPHCTUK, Mojeneil U ocoOeHHocTeil, B
PaIMOTEXHHYECKHX LEISIX OCHOBHBIX THIIOB aKTUBHBIX HIPHOOPOB, IPHHIIUIIOB UX IIOCTPOCHHS U
MEXaHH3MOB BIIMSIHUS YCIOBHIT OKCIUTyaTalllK Ha paboTy aKTHBHBIX IPHOOPOB.

IIpenogaBanne IUCHMILIMHBI NPETyCMAaTPHBAeT ciedyiomme (OpMbl OpraHU3aLlUH
y4ae6GHOro Iporiecca: JEKIHH, JabopaTopHble pabOThI, CAMOCTOSATEIbHAsI paboTa 00yJaroIerocs.

ITporpamMMoii JUCHMIIMHBI IPETYCMOTPEHBI CIEAYIOIHE BHIbl KOHTPOJS: TEKyLIMi
KOHTPOJIb yCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCTaIHs B (hopMe dK3aMeHa.

OO1mas TpyJ0EeMKOCTh OCBOCHUSI JUCLMIUIMHBI COCTaBISACT 3 3a4eTHBIX eAuHHMIEL, 108
4acoB.

SI3bIK 0Oy4eHUsI 110 TUCIUILTHHE «PYCCKUM »

1. TlepedeHb MIaHUPYEMBIX PE3YJIBTATOB O0YUYCHHS MO TUCLHUILIHHE

1.1. llenu npenojaBaHust AUCIMILUTHHBL

Lenpio mpenonaBaHusl JUCHUILIMHBL «DJICKTPOHUKA» SBISETCS N3YYCHUE CTYICHTAMU
(U3UYECKUX MPUHIIUIIOB ACHCTBUS, XapaKTEePUCTHK, MOJIENEHl 1 0COOCHHOCTEH HCTIOIb30BAHMUS B
PAaINOTEXHUYECKHX LEMSIX OCHOBHBIX THUIIOB aKTHBHBIX NMPHUOOPOB, NPHHIUIIOB IIOCTPOCHUS H
OCHOB TEXHOJIOTHH MHKPOIJICKTPOHHBIX LICTeH, MEXaHU3MOB BIMSIHUS YCIOBUI DKCILTyaTAINH
Ha paboTy aKTHBHBIX IIPHOOPOB U MUKPOIJIEKTPOHHBIX Iietiel. [1py u3ydeHHn 9Tol JUCIUIIINHEL
3aKJIa/IBIBAIOTCS  OCHOBBI  3HAHUM, MO3BOJSIONIMX YMENO HCIOJB30BATH COBPEMECHHYIO
JIIEMEHTHYIO 0a3y paauodIeKTPOHUKH U MOHMMATh TCHACHIMH W TIEPCTICKTUBHI €€ PA3BUTHS U
MPaKTUYECKOTO HCIIOJIb30BAHUS, IPHOOPETAIOTCS HABBIKM pacyeTa pPEKHMOB aKTHBHBIX
MpUOOPOB B DIEKTPOHHBIX MEISIX, IKCIEPUMEHTAIBHOTO HCCIEMOBAHUS HX XApaKTePHCTHK,
HM3MEpeHHUsI TApaMeTPOB U ITOCTPOCHHS 6a30BbIX SUCEK HIEKTPOHHBIX LETCH, COIEepIKAIIHX TaKUe
npuOOpPBI.

B o6nacTn BoCIUTaHUSI TMYHOCTH LEIIBI0 TTOATOTOBKH 10 JaHHOH THCIUIUIHHE SIBIISIETCS
(bopMHpOBaHUE COLUATEHO-TUYHOCTHBIX M OOLIEKY/IbTYPHBIX KOMIICTCHIIH, TAKHX KA4eCTB, KaK
LeIIey CTPEMIICHHOCTb, OpraHH30BaHHOCTB, Tpynoioodue, OTBETCTBEHHOCTD,
rPaKJaHCTBEHHOCTh, KOMMYHHUKATHBHOCTb, TOJICPAHTHOCTD H JIP.

1.2. JlucuumiuHa BXOAUT B COCTaB 00s3aTEIBHOI YacTH 00pa30BaTeIbHON MPOrpaMMBbI
BbIcuiero oopasosanus (nanee — OIT BO).

1.3. TlepeueHb IIaHUPYEMBIX PE3YIHTATOB O0YUCHHUS [0 TUCIUILTHHE, COOTHECEHHBIX C
MIaHUpYeMBIMHU pe3ybTatamu ocBoenus OIT BO.

B pesynbrare M3ydeHUs MUCHUILIMHBI 00YYAIOIHIACS TOJKEH O0NamaTh CICAYIOMUMA
KOMIIETCHIMSIMH WJIH UX Y9acTsMU. KOMIIeTeHIIMHE M MHUKATOPbI X JOCTIKCHUS NPUBEICHEI B
Tabuuie 1.

Ta6nuna 1 — [lepeyeHb KOMIETSHINI 1 HHANKATOPOB MX JOCTHKCHUSI

Kateropus (rpynmna) Koz u Konx n HauMeHOBaHHE HHIUKATOPA
HaNMEHOBaHHE
KOMIICTCHIIUH JIOCTH)KCHHS KOMITCTCHIIMT

KOMITCTCHIIHN

OIIK-1 Cnocoben OIIK-1.3.1 3HaeT pyHAaMEHTAIbHBIC

HCTIOJIb30BATh 3aKOHBI IPUPOJIBI U OCHOBHBIEC (pU3HUECKHE

OJIO’KCHHMS, 3aKOHBI | MATEMAaTHYCCKHE 3aKOHBI K METOBI

1 METOJBI HAKOIUICHUs, epe/layi 1 00paboTKH

O6wenpodeccroHaabHbIe
KOMIICTCHIIUH

€CTECTBEHHBIX HAYK
M MaTeMaTUKH ISt
peureHus 3a1a4

nHbOopMaun
OIIK-1.VY.1 ymeer npuMeHsTh pU3HUECKHE
3aKOHBI U MATEMAaTHIECKH METObI IS

HHKEHEPHOI pCIICHHUS 3a/]a4 TCOPETUUECKOTO U
JESITEIIHOCTH [PHKIIAHOTO XapakTepa
OIIK-2.3.1 3HaeT OCHOBHBIE METO/IBI U
OIIK-2 Cnocoben
CpelCTBa IPOBEAEHHUS IKCIIEPUMEHTAIBHBIX
CaMOCTOSATEIEHO .
HCCIICZI0BAHUIl, CUCTEMbI CTaHIapPTH3ALHU U
TIPOBOJIUTH
cepTudukanun
9KCIEPHMEHTAIBHBIC
OIIK-2.V.1 ymeer BbIOUpATh CIOCOOBI 1
OomenpodeccHoHaNbHbIE | HCCIICIOBAHUS U .
CpelcTBa M3MEPEHHH U ITPOBOIUTD
KOMIICTCHIIUH HCIOJIb30BATh

OCHOBHBIC IIPHEMBbI
00paboTku 1
IIpeICTaBICHUS
OJIYYCHHBIX JaHHBIX

SKCIIEPHUMEHTAIIbHBIE CCIIEI0BAHHS
OIIK-2.B.1 Bnageer criocobamn 06paboTKN
U TIPEeCTaBICHHUS IOy YCHHBIX TaHHBIX H
OLICHKH MOIPELIHOCTH PE3yJIbTaTOB
U3MepeHui




2. Mecro qucuuruinHel B cTpykType OIT
JucuumirHa MokeT 0a3MpoBaThCs Ha 3HAHHSX, PAHEE MPUOOPETEHHBIX 00YYaOIIIUMUCS

MIPU U3YUEHUU CIIEAYIOIMX AUCIUIUINH:
— «Duszukay,
— «DIEKTPOTEXHUKAY,
— «be30macHOCTh KU3HENCSTEILHOCTH

3HaHI/Iﬂ, TIOJTyYE€HHBIC IIpU H3Yy4YCHUM MaTepualia JTaHHOM JUCIHHUIUIAHBI, UMCIOT KakK
CaMOCTOATCIbHOC 3HAYCHHUEC, TaK U MOT'YT UCIIOJIb30BAThCA IIPU U3YYCHUU APYTUX NACUIUILIAH:

— «DIEKTPOMATHUTHBIC MOJIS M BOJHBD»,
— «CXeMOTEeXHHKaY,
— «Ilndposas 06pabOTKa CUrHAIOBY

3. O06beM U TPYIOEMKOCTb AUCIHUILIHHBI
JlanHble 00 oOmeM 00beMe AMCIMIUIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHUIOB Y4eOHOU
paboThI 110 JUCHHUIUIMHE (M pacTpeIeIeHIE ITOU TPYAOSMKOCTH MO CEMECTpaM) IPEICTaBICHbI B

Tabsmie 2.

Tabuuua 2 — O6beM U TPYJOEMKOCTh JIUCHHUILIMHBI

Tpy10eMKOCTb 110
Bupn yue6noit paboTst Bceero ceMecTpaMm
Ne4
1 2 3
Oowan mpyooemkocms OUCYUNTUHDBL, 3/ 108 3/108
3E/ (4ac)
Ayoumopnsle 3anamus, BCEro yac. 51 51
B TOM YHCIIE!
nekrmu (JI), (dac) 34 34
npaktuyeckue/cemunapekue 3anstus (I13),
(gac)
naboparopHsle paboTsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (1ac)
9K3aMeH, (Jac) 27 27
Camocmoamenwvnas paboma, Bcero (4ac) 30 30
Buo npomescymounoi ammecmayuu: 3auer,
muhd. 3ager, sx3amen (3ager, Hdudd. 3au, OKk3. OKk3.
DK3.*%)

= .
ITpumeuanne:  kanaunaTckuii sk3amen

4. CojaeprxaHue QUCIMIUIMHBL
4.1. PacnpenenceHue TPYIOSMKOCTH JUCIMIUIMHBI IO pa3/iesiaM U BUIAM 3aHSATHI.
Pazyenbl, TeMbl AUCLHHUIUIMHBI U X TPYIOEMKOCTb IIPUBEACHEI B TAOIHIE 3.

Tabmaura 3 — Pa3aensl, TeMbl JUCHUIUIMHEL, UX TPYI0EMKOCTh

Paznen 2.ITonynpoBoaHUKOBbIE 8 3 6

TIpUOOPEI

Tema 2.1.1ToynpoBOAHUKOBBIE MO IbI

Paznen 3. AKTUBHBIE TOTYIPOBOJHUKOBBIE

npuﬁop],] 12 14 12
Tema 3.1. [ToneBble TPaH3UCTOPBI
Tema 3.2. bunousipabie IpuOOpsI
Pazznen4. OnroonexTpoHuka
Tema 4.1. ®oTodIEKTPHIECCKHE I 8 8
H3Iy4aTelbHbIC IPHOOPEI

Hroro B cemectpe: 34 17 30

HUroro 34 0 17 0 30

4.2. Couep:xaHue pa3/ielIOB ¥ TEM JICKIIMOHHBIX 3aHATHH.
CopnepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tabnuie 4.

Tabmuma 4 — Coxepxanue pa3,

JCJI0B M TEM JICKITMOHHOT'O MUKJIA

Howmep paznena

Ha3zBanue u cojiep>xaHue pasJiesioB ¥ TEM JICKIIMOHHbBIX 3aHATHI

Paznen
1

JJ1eMeHThbI (PU3MKH TBEPIOro TeJa.

1.1. ®du3nyeckue OCHOBBI TTOJIYPOBOJHUKOB.
OCHOBHBIE TIOHATHSI 30HHOH TEOPHH  IIOJTYNPOBOIHHKOB.
CTaTUCTUKA 9JICKTPOHOB M ABIPOK B  IMOJYNPOBOJHHKAX.
BEIpokIeHHBIE W HEBBIPOXKJICHHBIC  IOJIYHPOBOJHUKH.
Konuenrtpauust Hocurteneld 3apsga B COOCTBEHHBIX U
TIPIMECHBIX TIOJTYIIPOBOTHHUKAX B YCIIOBHSIX
TEPMOMHAMHYECKOTO PaBHOBECHSL. HepasHoecHoe
COCTOSIHHE HOIynpoBogHuKa. [Ipomecch mepeHoca HocuTenei
3apsaa B TOJNYNPOBOAHMKAX. ['eHepanus M peKOMOMHALMS
HOcHTedeHl 3apsiga. BiusHHE SIEKTPHUYECKOro Ioisi Ha
00BEMHYI0 U IOBEPXHOCTHYIO  JJIEKTPOIPOBOIHOCTH
TOJTYIPOBO/THUKOB. TemmnepatypHble 3aBHCUMOCTH
KOHIICHTpAIUH, TIOJBIKHOCTH n yIeTEHOU
9NEKTPOIPOBOJHOCTH  HOTYIPOBOJIHUKOB.  BO3HHKHOBEHHE
00BeMHBIX HeycToWumBocTeil. ONTHYECKHE W  TEIUIOBBIC
CBOWCTBA  MOJYNPOBOAHUKOB.  DOTOBJIEKTpUYECKHE U
TEPMODJICKTPUICCKHUE SIBICHHS.

1.2. KoHTaKTHbIE sIBJIEHUSL.
IMonsTre 0 p-n-mepexofe, TUIEI p-h-iepexonoB. Dusmaeckue
IPOLIECChl B P-N-NEPEX0/ie MPH OTCYTCTBUH U IPH HAIHYUH
BHEIIHETO HANPSDKCHUs. BoibTaMIepHas XapakTepHCTHKA p-
n- nepexoja. KonTtakt «METaJUI-IIOJTYIIPOBOTHUK,
3aBUCHUMOCTH ~ €r0  CBOHCTB ~ OT  pabOThl  BBIXOJA
MOJYIIPOBOIHHKA U MeTajuta. I'ereponepexo/pl.

Pasjiesnbl, TeMbI JUCHUTUINHBI ‘ H(e'-i(;:l;l/l (gg) (iIaI;) ‘ (EZE) ‘ CPC (uac)
Cemectp 4
Pasnen 1. DnemeHTHI pU3MKN TBEPHOTO TENa
Tema 1.1. Ousnueckue OCHOBBI 6 4

OJTYTIPOBO/IHUKOB
Tema 1.2. KoHTaKTHBIE SIBICHUS

Paznen
2

IMosrynpoBoaHUKOBBIE IPHOOPHI.

2.1. ITosmynpoBOTHUKOBBIE JTUO/IBI.
[MomynpoBOMHUKOBBIA ~ IHON, €0  XapakTepPUCTHKH U
mapametpbl.  OCHOBHbIE ~ BHJABI  TPO0OS  p-n-Tepexoa.
IepexoqHble MPOLECCHl B IOJNYIPOBOAHUKOBOM  JHOJE,
HAKOIUICHWE M paccachblBaHWE  W30BITOYHOIO  3apsna,




muddysronHas €MKOCTb. DKBUBAJICHTHAS cxema
TOJTyTIPOBOTHUKOBOTO JIAOIA. OcHOBHBIE THITBI
HOJIyIPOBOHUKOBBIX JIHOMOB, X KOHCTPYKIUH, IapamMeTpsl
U 001acTu NpUMEHEHHs.

Pazngen

3 AKTHBHBIE IOJIYNIPOBOHUKOBbIE IPHOOPBI.
3.1.  TloneBble TPaH3UCTOPHI.
IToneBble TpaH3UCTOPHI C 3aTBOPOM B BHJIE p-n-miepexona. Mx
YCTPOMCTBO,  NPHHIMWII ~ JSHCTBHS, CXEMbl  BKIIOYCHHS,
XapaKTePHCTUKH U MapaMeTphl. 3aBUCUMOCTh XapaKTEPUCTHK OT
TeMIreparypel. Harpy3ouHblil peXHM IOJIEBOTO TPaH3HCTOPA,
HAarpy3ouHble —XapakTepucTuky. Dusnuueckue sBICHHS Ha
MOBEPXHOCTH  IOJYIPOBOAHMKA. [lojieBble TPaH3UCTOPHI C
u3oaupoBaHHbIM 3aTBOpoM (MOII- nnmun M/III-Tpasuctopsl), ux
NPUHIMI ~ OeHCTBUS,  XapakTepUCTHKH W TapaMeTpHl.
Ocobennoctit  momueix  M/AII-tpansucropos.  Oo6nacth
TIPIMCHEHHS TIOJIEBBIX TPAH3HCTOPOB.
3.2.  bunonspHble TpaH3UCTOPBI.

Tpanszuctop kak cucTeMa JBYX B3aMMOJCHCTBYIONIMX p-n-
nepexosoB. BO3MOXHBIE  PEXHMBI  pabOTBHl  TPaH3HCTOpA:
AKTHUBHBIA (YCHJINTENBHBIN), OTCEYKH, HACBHILIICHHS, MHBEPCHBI.
®dusnueckue mporecchl B 0e3apeiioBOM  TpaH3HMCTOpE B
aKTUBHOM YCUJIMTEIPHOM pekume. Toku B TpaH3UCTOpE.
Koadpdumuent  mepemadusmr  SMHTTEPHOTO  TOKa M €rO
cocraBisitone. Tpu CXeMbl BKJIIOUYEHHSI TPAH3UCTOPA: C OOIIUM
SMHUTTEPOM, C oOmeil 0a30if W OOMUM  KOJUIEKTOPOM.
XapakTepUCTUKM TPaH3UCTOpPAa B cXxeMax ¢ obuield 0as3oit u ¢
o0muM SMHUTTEpOM. BimsiHue TemmepaTypsl Ha XapaKTePHCTUKH
TpaH3ucTOpa. TpaH3MCTOP KaK JMHEHHBIA YeTBIPEXIOIIOCHHUK.
CucteMbl MaJOCUTHAJBHBIX (qud(epeHIaNbHbIX) TapaMeTpoB
TpansucTopa. OmpeneieHne MaJOCHTHAIBHBIX I[1apaMeTPoOB IO
XapaKTepHCTUKaM TpaH3ucTopa. Pabora Tpamsucropa mpu
HaJIMYMM HArpy3Kn B KOJUIEKTOpHOW memu. Harpysounsie
XapaKTepHCTUKHU TpaH3ucTopa. Ilapamerpsl, XapakTepusylomue
PEXUM YCHJICHUSI, OIPEIeNICHIE HX 110 XapaKTepucTHKaM. Beioop
pabouelf ~ TOYKM  TPAH3UCTOpPA B  PEKUME  YCHICHHS.
CxeMOoTeXHHYECKHe CIIoco0BI 3afaHus pabouel Touku. Bimsaue
HEJIMHEHHOCTH BXOJHBIX XapaKTePUCTUK HAa PabOTy TpaH3HCTOpa
B pekuMe ycuaeHus. PaboTa TpaH3ucTopa Ha BBICOKHX 9acTOTax.
JpeiidpoBeie  TpansucTopbl. Ilapamerpa, XapakTepu3yrolue
BBICOKOUACTOTHBIE ~CBOWMCTBA ~TPAH3HCTOpPA. OKBUBAICHTHBIC
cxembl Tpam3ucropa (dopmaneHble M (usmdeckue). Mopenu
TPaH3UCTOPA, HCTIONB3YeMbIe pu KOMIIBIOTEPHOM
MIPOSKTUPOBAHUY DJIEKTPOHHBIX cXeM. Pabora Tpamsucropa B
peXKUME TEPEKITIOUeHHs. YCIOBUsl OTCEUYKH M  HACBILEHHS.
Ilepexoanble mpolecchl B TPaH3UCTOPE IPH INEPEKITIOUCHUH.
IlapameTpa  TpaH3MCTOPOB B HMIIYJbCHOM  pEXKHME.
TpaH3UCTOPHBINA KIIFOY, MOCTPOCHHBIH 10 CXeMe ¢ OOMIUM
smutTepoM. IIperestbHO JOIyCTUMBIE TApaMeTphl TPaH3UCTOpa

@DOTOPE3UCTOPBI, HMX  KOHCTPYKLMS, XapaKTepPUCTUKA H
nmapameTpbl. Du3HYecKHe IpoLecchl B p-N-Tepexoje INpu
BozaeiictBuu  cBeta. ®Doro DJIC. DororanbBaHHYECKHE
aneMeHTEl.  DOTOAMOMABI, OCHOBHBIE DPEXHMBI HX pabOTHL
XapakTepucTuki U mapamerpsl  Goroanomos. OCHOBHbIC
Tunel  GoToanonoB. DOTOTPAH3UCTOPHL: NPUHIMI JeHCTBUS,
XapaKTEepUCTUKH,  rapamerpsl.  OOnactu  IpUMEHEHUs
Pa3IMYHBIX THIOB HOIYIPOBOJHUKOBEIX (DOTOIIEKTPHIECKUX
puOopoB. M3iydaromme noynpoBoHUKOBBIE IPUOOPBI U UX
[IPHMEHEHHE.

4.3. IlpakTuueckue (CEeMHHApPCKUE) 3aHATHS
TeMbl IPaKTUYECKHX 3aHATHI M MX TPYAOSMKOCTb IIPUBEJICHBI B TaOIHIE 5.

Tabmnuna 5 — IIpakTHYecKne 3aHATHS ¥ UX TPYA0EMKOCTb

Ne
Ne TeMbl NpaKTHYECKHX ® . | TpynoemkocTs, | pa3jena
i o OpPMBI IPAKTUUECKUX 3aHATHI (aac) e e—
JIMHBI
Y4eOHBIM IJIaHOM HE IPEyCMOTPEHO
X \
Bceero
4.4. JlaGopaTopHbIe 3aHATU
TeMbl 1a00PaTOPHBIX 3aHATUH U UX TPYA0EMKOCTb IIPHBE/CHBI B TAOIHIIE 6.
Tabnuma 6 — JlabopaTopHBIC 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne /it HanmenoBanue 1a00paTOpHBIX paboT Tpynoemxocts, | - pasnena
(gac) JTUCIIAIL
JIVHBI
Cemectp 4
1 VccnenoBanue norynpoBOTHUKOBBIX 3 2
BBIIPSIMUTEIIHBIX JTHOJIOB
2 HccnenoBaHue MoJeBbIX TPAH3UCTOPOB C 3 3
YIPAaBISIEMBIM P- Nl IEPEX0I0M
3 HccnenoBanue moneBbIX TPaH3UCTOPOB C 3 3
H30JIMPOBAHHBIM 3aTBOPOM
4 HccnenoBanue OUMOSPHBIX TPAH3HCTOPOB, 4 3
BKJIIOUCHHBIX I10 cXeMe ¢ obeit 6azoi
5 HccnenoBanue OHIOSIPHBIX TPAH3UCTOPOB, 4 3
BKJIIOUEHHBIX I10 CXEME C 0OLIUM AIMHTTEPOM
Bcero 17

Paznen
4

4. ONTOo3/1eKTPOHMKA.
4.1. ®0TO3/IEKTPUYECKUE U M3ITy4aTeNIbHbIe TIPHOOPBIL.

4.5. KypcoBoe npoekTHpoBaHue/ BEIIOIHEHHE KyPCOBOH padOThI
YueOGHBIM IIIAHOM He TPESyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y9aronHXCst




Buzpl camocTosiTenbHOI pabOThI U €€ TPYA0EeMKOCTb IIPHBEJICHBI B TaOIHIIE 7.

Tabunuia 7 — Bujibl caMoCTOATENIBHOM paboThl M €€ TPYI0EMKOCTh

. Bceero, | Cemectp 4,
Bun camocTosTensHO paboThI
qac qac
1 2 3
V3ydeHne TeOPETHUECKOTO MaTepraa
10 10
jucuuminabl (TO)
TToAroToBKa K TEKyIIeMy KOHTPOIIIO 3 ]
ycneBaemoctu (TKY)
[MoaroroBka K MpoMeXyTOYHOM 12 12
arrectaruu (ITA)
Bceero: 30 30

5. TlepeueHb yueOHO-METOJMYECKOTO 00CCTICYCHHS
UTSL CAMOCTOSITEIILHOM pabOThl 00YYAIOIIMXCS [0 JUCHUILIHHE (MOYIIIO)
V4eOHO-MEeTOMYEeCKUEe MaTepualibl Ul CaMOCTOSITEIbHONW paboThl 00YYaIOMIMXCSl YKa3aHbI B
. 7-11.

6. IlepeueHb neyaTHbBIX U JIEKTPOHHBIX YUeOHBIX U3JaHHN
IlepedeHs mevaTHBIX U YIEKTPOHHBIX Y4eOHBIX U3IaHUI IpUBECH B Tabmuie 8.

Tabmuma 9 — IlepeyeHb DJICKTPOHHBIX 00pa30BaTENBHBIX PECypcoB  HH(OPMAMOHHO-
TEJIEKOMMYHUKAIIMOHHOM cetu «MHTepHeT»
URL anpec HaumenoBanue

ftp://ftp.radio.ru/pub/ugo/ | YcuoBHsle rpaduueckie 0003HaUCHUS JIEMEHTOB
UCKTPUUCCKHX CXEM

8. Tlepeuenb MHPOPMALHOHHBIX TEXHOIOTHIt
8.1. Ilepeuenb MpOrpaMMHOro OOECIICYEHHMS, HCIIONB3YEMOrO IIPH  OCYIIECTBICHUH
00pa3oBaTeIbHOrO MPOLECCa 110 AUCIUILIMHE.
IMepeyeHp nCmoMB3yeMOro MPOrPaMMHOTO oOecTiedeHus Npe/cTaBIeH B Tadmume 10.

Tabmuma 10— Ilepeyenr TporpaMMHOr0 00eCIeUeHUS!

Ne i/mt HawnmenoBanue

He npenycmotpeno

8.2. IlepeueHnb HH(OPMALMOHHO-CIPABOYHBIX CHCTEM,HCIIONb3YEMBIX npu
OCYIIECCTBICHHH 00Pa30BaTEILHOTO MPOLECca 0 AUCIIHILUTHHE

IlepeueHb WCHONB3YEMBIX HH(OPMAIMOHHO-CIPABOYHBIX CHCTEM HPEICTAaBICH B
Tabymme 11.

Ta6auna 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmotpeno

9. MarepuanbHO-TeXHIUeCKas 0a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOH Il  OCYLIECTBICHUS
00pa3oBaTeILHOTO TpoIecca Mo JUCHUILIMHE, TIPS/ICTaBlIeH B Tadmue]2.

Ta6nuna 12 — CocTaB MaTepHaJIbHO-TEXHUYECKON 0a3bl

Ne HaumMenoBanue coctaBHOH yacTu Howmep aynuropun
n/n MaTepUalibHO-TEXHUYECKON 0a3bl (1px HEOOXOIMMOCTH)

Tabuuia 8— [epedeHp Ne4aTHIX M JIEKTPOHHBIX YUEOHBIX M3IaHUIA
KormuecTBo 3K3eMILIIpoB B
Ug-ll‘uglrgec Bubnunorpaduueckas ccpuika (Kpoﬁl;iizggﬁn{bm
5K3EMILIIPOB)
621.38 Byabrues, Anaromii Jleonunosuy. 300
B90 Dnekrponnsie npudopsl [Teker] :
yuebHoe mocobue / A. JI. Bynerues, B. A.
IIpoxopeHko. - MuHCK : Boiiin. k.,
1987. - 315 c. : puc.
621.315.5/.61 | Ilerpos, K. C. Paquomarepuainsi, 400
1130 PaJIMIOKOMITIOHEHTBI U 3JIEKTPOHUKA
[Texcr] : yueOnoe nocobue / K. C.
ITerpos. - CII6. : IIUTEP, 2006. - 522 c. :
puc., Tadu. -
(Yuebnoe nocodue). - bubmnmorp.: ¢. 512
- 513 (38 Ha3B.). - And. ykas.: c. 514 -
519. -
ISBN 5-94723-378-9
621.38 Mumkun, I. T.  DiexTpoHuka: 400
165 yueOnux/I'.  I'. IHwumkwusa, A. T
Humkus. — M.: Ipoda, 2009. — 703 c.

1 @onp aynuropuid I'YAIT auist mpoBeieHust 3aHATHIH
JIEKIIMOHHOTO ¥ CEMUHAPCKOTO (MIPAKTHYECKOT0) THUIIA,
TPYIIOBBIX M HHAMBUIYAIBHBIX KOHCYJIBTALMI, TEKYILErO
KOHTPOJISL X TPOMEKYTOIHOM ATTECTAINH.
Crernuani3npoBanHasi Me0Oelb; TeXHHYECKUE CPEACTBA
00y4eHws, CIy’Kalllie JJIsi IPeICTaBIeHNs y4eOHOI
nH(OopManuK GONBIIOH ay IUTOPUH; IIEPESHOCHON Habop
JIEMOHCTPAILOHHOTO 000py10BaHHS

7. IlepeueHb >IEKTPOHHBIX 00Pa30BaTENIBHBIX PECYPCOB
HUH(POPMALIMOHHO-TEICKOMMYHUKAILIMOHHON ceTr «HTepHeT
Ilepeuens IJICKTPOHHBIX 00pa30BaTeNbHBIX pecypcoB “H(OPMALOHHO-
TEJIEKOMMYHHUKALMOHHOI ceTH «MHTepHeT», HEOOXOAMMBIX [UIs OCBOCHMS AWCLUIIIMHBI
IpHUBeZieH B Tabmmie 9.

2 | Yue6nas aaboparopusi «MartepuajioBeaenue u pusndeckue | ayn. 22-09 I'acreso,
OCHOBBI 3JIEKTPOHUKH)» 15
Crenuani3upoBanHasi Me0Oellb; TeXHHYECKUE CPEACTBA
00y4eHws, Cy’Kalllie JJIsi IPeICTaBIeHHs y4eOHOI
nHdopManuK OONBIIOH ayIUTOpUH; JabopaTopHOE
obopynoBaHue (1abopatopHbie MakeThl «lccnenoBanue
IOJTYTIPOBOIHUKOBEIX IPHOOPOB» (ITOIYIPOBOJHUKOBBIE
JHOJbI, TPAH3UCTOPBI H MUKPOCXEMBI, PE3HCTOPBI,
KOHJICHCATOPbI, HCTOYHHUKHU HAIIPSDKCHUS, N3MEPUTEIIbHBIC




npudopsl, QYyHKIHOHAIBHBIE TeHEPaTOpbl, HU(POBbIE
3anomuHaromue ocriorpader AKUIT-4119/1, Habopst
nepeMbIyex) - 8 1mT.)

10. OrmeHouHbIE CpeACTBa AT IPOBEACHUS IPOMEKYTOUHOH aTTeCTalluy
10.1. CocraB OLGHOYHBIX CPEIACTBAJS TIPOBEJCHUS IPOMEKYTOUYHOM —aTTeCTaluu
00y4aromuXcs Mo AUCHUIUTMHE IPUBEIeH B Taduie 13.
Tabumuma 13 — CocTaB OIIEHOYHBIX CPEJICTB JUISl TPOBEJICHHS IPOMEXKYTOUHOH aTTeCcTalluy

Buj npoMexyTouHOl aTTecTanuun

Hepeqem, OLEHOYHBIX CPEIACTB

DK3aMeH

Crincok BOIIPOCOB K DK3aMEHY

10.2. B kayecTBe KpUTEPHEB OLECHKA YPOBHS CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH O00yJaloIUMHKCs MPUMEHsIeTCs S-0a/uTbHasl IIKajga OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTOpas npuBeeHa B Tabnuie 14. B TeyeHne ceMecTpa MOKET HUCIIOIb30BATHCS

100-6ayutbHast  1IKasa

MOI[yIIBHO-peﬁTPIHI‘OBOﬁ CHUCTEMBI yHnBepcheTa, IpaBujia

HCII0JIb30BAHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOUIUM JIOKaJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tab6auia 14 —Kpurepun orieHKH ypoBHsI cHhOPMHPOBAHHOCTH KOMIICTCHIIUIH

Or1eHKa KOMIICTESHITHN

5-GayuibHas IIKasa

XapaxTeprcTrKa chOpPMHUPOBAHHBIX KOMITCTCHIIHI

— oOyuaromuiicss TyOOKO U BCECTOPOHHE YCBOMI IIPOTPaMMHBII
MaTtepHa;

— YBEPEHHO, JIOTHYHO, IIOCTIEI0BATEILHO M TPAMOTHO €r0 M3J1araerT;

— ONHUPAsCh Ha 3HAHHA OCHOBHOM U [OIOIHUTENIBHOU IJHTEPATyPHI,

«OTJIUYHOY 2
GAUTCHOY TECHO IIPHBS3BIBACT YCBOCHHbBIE HAYYHBIC ITOJOKEHHS C IPAKTHICCKOH
NEATENFHOCTRIO HATIPABICHHS;
— yMeJ10 00OCHOBBIBACT U apI'yMEHTHUPYET BBIIBHIAeMbIC UM HICH;
— JIeJIaeT BBIBOJIBI U 000OIICHNS;
— cBOOO/THO BJIAJICCT CUCTEMOH CICIUATH3UPOBAHHBIX OHATHIL.
— 00y4ArOLIKIiCs TBEPIO YCBOMI POrPAMMHBIN MaTEpHAI, TPAMOTHO U
[0 CYyLIECTBY U3JIaraeT ero, ONUPasCh Ha 3HAHHS OCHOBHOM
JIHTEPATYPHI;
ODOLION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHHS C IPAKTHYECKOH JAEsTeIbHOCTHIO
«3aYTCHOM .
HAMPABICHHS;
— apryMEHTHPYET HayYHBIC OJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 000OIICHNS;
— BJIJICCT CHCTEMOM CICIUATN3UPOBAHHBIX MMOHSITHH.
— 00yyarouMicst yCBOWJI TOJbKO OCHOBHOM INMPOrpaMMHBII Marepua,
[0 CYWIECTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATyPHI;
— JIOIyCKAeT HEeCYLIECTBEHHbBIC OIIMOKH M HETOYHOCTH;
«yIOBIICTBOPUTEIIHHO» .
— WCHBITBIBACT 3aTPYJHCHUS B MPAKTHYECKOM MPUMEHCHUM 3HAHHI
«3aYTCHO»
HANpaBICHHS;
— cabo apryMeHTHPYeT Hay4YHbIC OJIOXKCHUS;
— 3aTpyAHSIETCS B (OPMYIUPOBAHUH BBIBOJIOB U 0000IICHHIA;
— YaCTHUYHO BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSTHI.
— oOyvaromuiicss HE YCBOWJI 3HAYUTENBHON YaCTH IMPOTPAMMHOTO
«HEYJIOBJIETBOPUTEbHOY | MATepHala,
«He 3UTCHOY — IOMyCKAeT  CYLICCTBCHHBIC  OMIMOKM M  HETOYHOCTH P

paccMOTpEeHNN npo6neM B KOHKPETHOM HalIpaBJICHUH,

Or1eHKa KOMITIETEHITNHA

5-OayutbHas IIKasa

XapaxrepucTrka cOpMUPOBAHHBIX KOMIICTCHIIH

— HE MOXKET apryMEHTHPOBATh HAYYHBIC TTOJOKCHUS;
— He (OpMyJIHPYET BBIBOIOB H 000OIICHHIA.

—HMCIBITHIBAET TPYJHOCTU B IPAKTHYECKOM IIPUMEHEHUH 3HAHUI;

10.3. TunoBbie KOHTPOJIBbHBIE 33AaHKS WM UHBIE MaTePHAIIbIL.
Bompocs! (3agaun) Juis 9K3aMeHa Ipe/cTaBlIeHs! B Tadue 15.

Tabnuua 15 — Borpocs! (3agaun) Juist 5K3aMeHa

TPaH3MCTOPOB C YIPABJISIOMINM P-N IEPEXOIOM U UX
0COOEHHOCTH.

Ne ni/n Ilepeuens BompocoB (3a1a4) I SK3aMeHa Kox
HMHIUKATOpa

1 TToTympOBOJHUKH € COOCTBEHHOMN JICKTPONPOBOTHOCTBIO. OIIK-1.3.1

2 [TosrynpoBOAHHKH C 3JIEKTPOHHOMN 3JIEKTPONPOBOAHOCTHIO OIIK-1.VY.1

3 [TosrynpoBOJHUKH C IBIPOYHOI HJIEKTPOIPOBOJHOCTHIO. OIIK-2.3.1

4 JpeiidoBblii 1 1 dy3nOHHBIN TOK B IOy IPOBOIHUKAX. OIIK-2.V.1

5 DJIEKTPOHHO-ILIPOYHBIN IEPEX0J1 B COCTOSIHHU PABHOBECHSL. OIIK-2.B.1

6 I[Ipsimoe 1 0OpaTHOE BKIIOYEHHE P-N-IIEpexo/ia. OIIK-1.3.1

7 Teopernueckast ¥ peaabHasi BOJIbTAMIIEPHAs XapaKTePHCTHKA OIIK-1.VY.1
p-n-Iepexoza.

8 Buiel 1po00eB p-n-nepexoaa U uX 0COOCHHOCTH. OIIK-2.3.1

9 EMKocTH p-n-nepexoja. OIIK-2.Y.1

10 BbINPSAMUTENbHBIE THOIbI. OIIK-2.B.1

11 OHONOITYIEPHOAHBIH BBIIPSIMUTEINb — IIPUHLUIT €T0 OIIK-1.3.1
JCHCTBUS.

12 BiusiHue TemnepaTypsl Ha BOJbTAMIIEPHBIE XapaKTEPUCTHKU OIIK-1.V.1
OJIyIPOBOAHUKOBBIX JHOIOB.

13 I'paduueckuii METO/I ONPEACIICHUS TapaMeTpoB pabodero OIIK-2.3.1
PEXHMA HOIyHPOBOAHUKOBBIX JTHOMIOB.

14 Moty nnpoBOAHMKOBBIE CTAOMITUTPOHBI, CTICLHAIBHBIC OIlK-2.Y.1
[1apaMeTPBI MOJIyIPOBOAHUKOBBIX CTAOHINTPOHOB.

15 Amnanu3 paboThI OJYIPOBOAHUKOBOTO CTAOMITH3aTOpa OIlIK-2.B.1
HANPSDKCHHUS C OMOIIBIO JIMHHU HATPY3KHL.

16 Bapuxaribl, cXeMbl BKIIIOUSHHS B QJICKTPUIECKYIO ICIIb, OIIK-1.3.1
9KBHBAJICHTHAS CXCMa BAPUKAIA H €0 OCHOBHBIC MAPAMETPBIL.

17 TyHHETBbHBIC HO/IbI, OCHOBHBIC TTAPAMETPBI TYHHEIBHBIX OIK-1.VY.1
JIMOJI0B, aHAJTN3 BOIbT-AMIEPHOH XapaKTePHCTHKH
TYHHEJIBHOTO IHOJIA C TIOMOIIIBIO SHEPIeTHIESCKUX AUATPAMM.

18 CTpyKTypa MOJEBOr0 TPAH3UCTOPA C YIPABJISIONIAM P-n OIIK-2.3.1
[IEPEXO0I0M H MPHHIIAI €ro paboTHL.

19 DIIEKTPUYECKUE CXEMBbI BKJIFOUCHHSI MOJIEBBIX TpaH3ucTopos ¢ | OIK-2.V.1
YIPABISIONMIUM P-N IIEPEX0JJOM U HX OCOOSHHOCTH.

20 CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPHCTUK TTOJIEBBIX OIIK-2.B.1




21

CemeiicTBO BBIXOIHBIX XapaKTEPUCTHUK MOJIEBBIX TPAH3UCTOPOB
C YIPaBJAIINM p-N MIEPEXO0IOM U UX 0COOEHHOCTH.

OIIK-1.3.1

22

3aBHCUMOCTD Kombnrypam/m «KaHaJ1a» MOJIEBBIX
TPaH3UCTOPOB C YIPABJIAIOMIUM P- 11 TIEPEXO/IOM OT U3MEHECHU
HaNpsKEHUST «CTOK-UCTOK» IIPU IOCTOAHHOM HAIIPsKEHUH
«3aTBOP-HUCTOK».

OIIK-1.V.1

23

I'pacdmaeckuii crioco6 IOCTPOCHHUST CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK 10 BBIXOJHBIM XapPAaKTEPUCTHKAM TTOJICBBIX
TPAH3UCTOPOB C YNPABJISAIONIMM P-N MEPEXOTOM.

OIIK-2.3.1

24

Crpyxrypa M/IIT oneBoro TpaH3ucTopa ¢
«HHIyIHPOBAHHEIM) KaHAJIOM M IIPHHIIMI €r0 pabOTHI.

OIIK-2.V.1

25

DnexTpudeckue cxembl BkmoueHns: M/IIT moneBbix
TPAH3UCTOPOB C «HHAYLHPOBAHHBIMY) KaHAJIOM U UX
0COOCHHOCTH.

OIIK-2.B.1

26

CeMelcTBO CTOKOBO-3aTBOPHBIX XapakrepucTuk MJIIT
TIOJICBBIX TPAH3UCTOPOB C «HH/LYIIUPOBAHHBIMY KAHATIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

27

CemelicTBO BBIXOAHBIX XapakTepucTuk M/IIT moneBbix
TPAH3UCTOPOB C «HHIYIHPOBAHHBIM KaHAJIOM H HX
0COOEHHOCTH.

OIIK-1.V.1

28

Crpyxrypa M/IIT osieBoro TpaH3ucTOpa CO «BCTPOSHHBIM»
KaHAJIOM H IPHHITUII €T0 PaboTHL.

OIIK-2.3.1

29

Dnekrpuueckue cxemsl BkmodeHus M/IIT moneBbix
TPAH3HMCTOPOB CO «BCTPOCHHBIM» KAHAJIOM M UX OCOOEHHOCTH.

OIIK-2.V.1

30

CeMelcTBO CTOKOBO-3aTBOPHBIX XapakrepucTuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOEHHBIM» KAHAJIOM U UX
O0COOCHHOCTH.

OIIK-2.B.1

31

CemelicTBO BBIXOAHBIX XapakrepucTuk M/IIT noneBbix
TPaH3HCTOPOB CO «BCTPOCHHBIMY» KaHAJIIOM U MX OCOOCHHOCTH.

OIIK-1.3.1

32

JucdepeHrmanbHble NIX MaIOCHTHAIBHBIC TapaMETPh
TOJICBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

PaboTa 1oseBbIX TPAH3HCTOPOB B AIMHAMUYECKOM PEKHUME.

OIIK-2.3.1

34

Oriune onpeneneHust AupdepeHINaNbHBIX 1apaMeTPOB B
JIMHAMHYECKOM PEKUME OT HX ONPEIENCHUS B CTATHIECKOM
PEXHME.

OIIK-2.V.1

35

Y CTpOHCTBO H KOHCTPYKTHBHBIE OCOOCHHOCTH OUITOJISIPHBIX
TPaH3UCTOPOB.

OIIK-2.B.1

36

SHCKTPI/I‘IeCKHe CXEMBI BKITFOUCHUA 6I/IIIOJ'I$IPHBIX
TPaH3UCTOPOB U UX OCOOCHHOCTH.

OIIK-1.3.1

37

PabGora GunoIsIPHOrO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe ¢
o01eii 06a30ii, B pe:KUMax «OTCEUKN» M KHACBIILCHUS.

OIIK-1.V.1

38

PaGoTa GUIIOJISIPHOrO TPAH3KMCTOPA, BKIKOYEHHOTO [0 CXEME C
o01eii 0a30i, B <AKTHBHOM» PEXKUME.

OIIK-2.3.1

39

CeMeHCTBO CTaTHYECKUX BXOJHBIX XaPaKTEPUCTHK
OHITIOJISIPHOTO TPAH3UCTOPA, BKIIOYEHHOT'O 0 CXeMe ¢ 001eit
0a30ii, 1 ©X 0COOEHHOCTH.

OIIK-2.V.1

40

CeMeCTBO CTaTUYECKUX BBIXOJHBIX XapaKTEPUCTUK
OHITOJISIPHOTO TPAH3UCTOPA, BKIIOYEHHOI'O 0 CXeMe ¢ 001eit
0a30ii, 1 ©X 0COOEHHOCTH.

OIIK-2.B.1

41

PaboTa GUIIOISIPHOTO TPAH3UCTOPA, BKIIIOYCHHOTO 110 CXEME €
O6Ll.ll/lM OMUTTEPOM, B PEKUMAX KOTCEUYKU» U «HACBILICHUA) .

OIIK-1.3.1

42

PaGoTa 6GUIOIAPHOrO TPAH3UCTOPA, BKIIOYEHHOTO M0 CXEME C
OOIIIM DMUTTEPOM, B «AKTUBHOM» PEXKUME.

OIIK-1.V.1

43 CeMeCTBO CTaTHYECKUX BXOHBIX XapaKTePUCTHK OIIK-2.3.1
OUITOIISIPHOTO TPAH3KUCTOPA, BKIIOYEHHOT'O 110 CXeMe ¢ 00IIHNM
OMHTTEPOM, H HX OCOOCHHOCTH.
44 CeMelCTBO CTATHYECKUX BBIXOIHBIX XapaKTEPUCTHK OIIK-2.Y.1
OUITOISIPHOTO TPAH3HUCTOPA, BKIIOYEHHOT'O 110 CXeMe ¢ 00IIHNM
OMHTTEPOM, H HX 0COOCHHOCTH.

45 CxeMa BKIIIOUESHHS OHIIOISIPHOTO TPAH3UCTOPA C OOIIIM OIIK-2.B.1
KOJIJIGKTOPOM B aKTHBHOM» PEKHMME M €€ OCOOCHHOCTH.

46 Cucrema H napamerpoB OHIIOJISPHBIX TPAH3UCTOPOB. OIIK-1.3.1

47 DOTOTPAH3UCTOP, YCTPOICTBO M MPHHIIUIT JCHCTBUSL. OIIK-1.VY.1

Bompocs! (3agaun) juis 3auera / qud¢. 3aueta npeacTaBiIeHs! B TaduIe 16.
Tab6auna 16 — Bompocs! (3a1aun) st 3auera / audd. 3auera

Kox

No i/t Tlepeuens Bompocos (3ama4) as 3adeta / qudd. 3avuera
P P (ana4) 21 nbd HWHIUKATOPa

Y4eOHBIM IIIAHOM HE IIPeyCMOTPEHO

Ilepeuens TeM Il KypcOBOTO IIPOSKTHPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
npeacrapieHbl B Tabuuie 17.

Tabnuna 17 — [lepedcHb TeM JUlsi KyPCOBOTO IIPOCKTHPOBAHMS/BBIIIOIHEHHUS KYPCOBOil pabOThI
Ne /i TIpumepHBIit IIepedeHs TeM VIS KyPCOBOTO TIPOSKTHPOBAHHS/BBIIIOIHCHHS
KypCOBOil paboThl

Y4eOHBIM IUIAaHOM He IPELyCMOTPEHO

Bompocsl Uil MPOBEACHUSI MPOMEKYTOYHON AaTTeCTAlMKM B BHIC TECTUPOBAHUS
npezcTaBieHsl B Tabnuie 18.

Tabnuua 18 — [IpuMepHblil IepeyeHb BOIPOCOB JJIs TECTOB

Koz

Ne /it ITpumepHslii nepedeHb BOIIPOCOB ISl TECTOB
MHJUKAaTOpa

ITepeueHb TeM KOHTPOJBHBIX PAbOT IO JUCHMIUIMHE OOYYarOMINXCsl 3a0YHON (OpPMBI
00yueHust, IpecTaBlICHbI B TadmuLe 19.

Tabnuua 19 — [epedeHb KOHTPOJIBHBIX padoOT
Ne n/n IlepeueHb KOHTPOJIBbHBIX PAdbOT
He npeagycmotpeno

10.4. Metoguueckue  MaTepuanbl,  ONPEACISIONIME  NPOLEAYPHl  OLECHUBAHHS
MHINKATOPOB, XapaKTepU3YIOMMX 3Tambl (OPMUPOBAHHUS KOMIICTCHIMH, COJAepXKaTcs B
JIOKaIbHBIX HOPMATHBHBIX akTax ['YAII, permaMeHTHpyIOIIUX MHOPSAIOK U HPOLERYpY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOI aTTeCTAlluH 00yJarOIHXCsl
T'VAIL

11.  Meroauueckue yka3aHus st 00y4aroIUXCsl 10 OCBOSHUIO IUCLUIIIIMHBI

11.1. Meroauueckue yka3aHus Juii OOydarolMXCs II0 OCBOGHUIO JIEKIIMOHHOIO
Marepuana.

OCHOBHOE Ha3Ha4YeHHE JICKIMOHHOTO MaTepualia — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riy00Koe U SICHOE U3IIOKEHne yueOHoro Mareprana. Ha3nadeHrne COBpeMEHHO JIEKIINH B PaMKaXx
IUCUUIUIMHEI HE B TOM, YTOOBI IIOTYyYHTh BCIO HH(OPMAIHIO 110 TeMe, a B OCBOCHUH



(yHIaMEHTANBHBIX TPOOJIEeM JUCUUIUIMHBI, METOJOB HAYYHOTO [O3HAHHS, HOBEHIIHX
JIOCTHIKCHUI Hay4HOU MbICIH. B y4eOHOM mporecce JISKIHs BBINOIHIET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U HHPOPMAIMOHHYIO (QyHKINH. JIEKIMs pacKpbIBaeT MOHATHUIHBINA ammapar
KOHKDPETHOH 00nacTi 3HaHWs, ¢ MPOOIeMbl, JACeT IEIbHOEC MPEACTABICHHE O IUCIHUILTHHE,
MIOKa3bIBAaEeT B3aUMOCBSI3b C APYTHMH JTUCLHAILTMHAMH.

[lnanupyeMbie pe3ysIbTaThl IIPH OCBOCHUU 00YYAIOMIMMUCS JIEKIIMOHHOTO MaTepraa;

—  MOJy4YCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3AHMOCBS3aHHbBIX 3HAHHH, YPOBEHb KOTOPBIX
onpesienseTcs 1eIeBO YCTaHOBKON K KaXI0H KOHKPETHOH TeMe;

— TIOJy4YeHHeE OIBITAa TBOPYECKOH pabOTEI COBMECTHO C IIPEIOIaBaTelieM;

— pazBuTHE TPO(PECCHOHAIBHO-JICIIOBBIX  KAa4yecTB, JIOOBH K  IpeAMETy H
CaMOCTOSITEIFHOTO TBOPYECKOTO MBIIIUICHHSI.

—  TIOSIBJICHUE HEOOXOMMOro MHTepeca, HeOOXOIMMOro Il CAMOCTOSITEIIBHOM padoThl;

—  TOJIyYCHHUE 3HAHUI 0 COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH H O TIPOTHO3E
UX Pa3BUTHUS Ha OJIVDKAKIINE rojIbl;

— HAYYUThCS METOJMYECKH oOpabaThiBaTh MaTepuai (BBIACIATH TJIABHBIE MBICIH H
TIOJIOXKEHHUS, TIPUXOIUTH K KOHKPETHBIM BBIBOJIAM, TOBTOPSTH MX B PA3IMYHBIX ()OPMYTHPOBKAX);

—  MOJy4YCHHE TOYHOTO TIOHMMAHUS BCEX HEOOXOIMMbIX TEPMHHOB U MOHSITHIA.

JIekIMOHHBI ~ MaTepual MOXET CONPOBOXKIAThCS —JAEMOHCTpAlMeld CIaioB U
WCIIONB30BAHMEM DPAa3faTOYHOr0 Marephana P MPOBEICHHH KOPOTKHX IHCKYCCHH 00
0COOCHHOCTSIX ITPUMEHEHHUS OTJICIBHBIX TEMATHK 110 TUCIHIIINHE.

CTpyKTypa [peocTaBIeHUs JEKIIMOHHOTO MaTepHaa:

—  Jlekuuwu;

—  JleMOHCTpaIHs MPOMBIIUICHHBIX 00Pa3I0B MOJIYIPOBOAHUKOBBIX IIPHOOPOB;

—  JIeMOHCTpAIHsl 3JEKTPUUECKUX CXEM BKIIFOUCHUSI TIOTYIIPOBOAHUKOBBIX IPHOOPOB.

11.2. Meroguueckue ykazaHus sl OOYYarOIIMXCS 10 BBINOIHEHHIO J1a00OPaTOPHBIX
pabor.

B x071e BBINOIHEHHUS! Ta0OPATOPHBIX PAOOT 00YUAIONINICS JOJKEH YIITyOHTD U 3aKPENHUTh
3HaHUS, TIPAKTHYECKUC HABBIKHU, OBJIAZICTh COBPEMECHHOI METOJMKOI U TEXHHUKOI KCIIEpHUMEHTa
B COOTBCTCTBHH C KBaIM(HUKALMOHHON XapaKTCPUCTHKOII oOydJaromerocsi. BsinonHeHne
J1a00PaTOPHBIX PAbOT COCTOMT M3 AKCIIEPUMEHTAIBHO-IIPAKTUYECKON, pAaCYeTHO-aHATUTHYECKOM
yacTel U KOHTPOJIBbHBIX MEPOIIPUATHII.

BeImonHeHne 11abopaToOpHBIX paboT 00YdYarONMMCS SIBISETCS HEOThEMIIEMON YacThIO
U3Y4YCHMSI MCILHIUIMHBI, OINpEIE/seMONl y4eOHBIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00ecneunBarOIINM PEelIeHHE CIIETYOINX OCHOBHBIX 33/1ad 00yJaroIerocs:

— NpHOOpeTeHHEe HABBIKOB UCCIIENOBAHMUS IIPOLIECCOB, SIBICHHII H 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOW JMCIMIIINHBI,

— 3aKperyIeHWe, PasBUTHE M JIETAIM3allMs TEOPETHMYECKHX 3HAHWM, MOJyYEHHBIX Ha
JICKLINSX;

— TOJydYeHHe HOBOI MH(OPMAIUHK 10 N3y4aeMOoil AUCIUILIHHE;

— NpUOOpeTeHHe HaBBIKOB CAMOCTOSITENILHON PAabOTHI C JIabOpaTOPHBIM 000PyI0BaHHEM
u mpubopamu.

3aganue U TpeOOBaHMS K IPOBECHHIO Ja00PATOPHEIX PaboT

HccnenoBanne XapakTepUCTHK MOIYNPOBOAHUKOBBIX MprOOpoB. JlaboparopHas paboTa
BBITIOJTHACTCS OpUragoil U3 ABYyX-TPeX CTYACHTOB HA YHHBEPCAIBHBIX H3MEPUTEIBHBIX CTCHIAX.
ITpoBenenue Mcciaen0BaHUH OCYLIECTBIISIETCS B COOTBETCTBMH C 3aJlaHMEM M B yKa3aHHOM
MOCIIeI0BATEIbHOCTU. Pe3ysbTaThl H3MEPEeHuil 3aHOCATCS] B MPOTOKOJ UCTBITAHNUM, KOTOPBIH 10
OKOHYAHUH HCCIIEIOBAHMIT TOJDKEH OBITh MPECTAaBIICH IS IPOBEPKH MPEIIOAABATEIIO.

Crpykrypa 1 GpopMa oryera o JiabopaTopHoil pabore

OT4eT JOIDKEH COo/lepKaTh: HAMMEHOBAHHE U LEIb PAOOThI; CXeMBI H3MEPEHHIA; TaOIHIIBI
M3MEPEHHBIX JIAaHHBIX; TPa(QUKH XapaKTEPUCTHK HCCIEAYeMBbIX OOBEKTOB, PACCYMTAHHBIC
3HAYCHHS TAPAMETPOB UCCIIEIYEMBIX 00BEKTOB; KPaTKHE BBIBO/BI. OTYET BHIONHSICTCS Ha Oesoi
Oymare dopmata 297 x 210 KB. MM.

TpeboBanus K 0ohOPMIECHUIO OTYETA O JIaOOPATOPHON paboTe

O6pasen; ohopMIIeHUST TUTYJIBHOTO JIMCTA NMPHBEICH Ha caifre: https://guap.ru/standart/
I'padukn cTposTCS Ha OTACNBHBIX JHCTaxX (opMara oT4eTa. MIumocTpanun Manbix pasMepoB
pa3MelaroTcs Ha OJHOM JIHCTe. Bce rpadviki M PHCYHKHM JOJDKHBI HMETh HyMEpaLHIO |
MOSICHSIOIINE TOJIUCH C yKa3aHMEM THIIA HCCIELYeMOro o0beKkTa. [IpHHIMIHMAIbHbIE CXEMBbI
BBIYCPUYUBAIOTCS B COOTBETCTBHH ¢ TpeboBanmsimu ECKI.

1.  Ao6pamos, A. II. DnexrpoHuka. Meroguueckne yKa3aHUS K BBIIOIHEHHIO
J1a00PaTOPHBIX PadOT 10 UCCIIEI0BAHMIO MONEBBIX TpaH3nucTopos / A. I1. Abpamos, B.
B. Omapun. CI16: I'VAIL 2009. — 42 c.: u.

2. Abpamos, A. II. Dnexrponuka. MeToauyeckue yKa3aHHs K BBINOJIHEHHIO
71a00paTOpHBIX Pab0T MO HCCICAOBAHMIO IOTYIPOBOAHHKOBBIX auomos/ A. IL
A6pamos, B. B. Onapun. CI16: I'VAII, 2008. — 41 c.: .

3. AoOpamoB, A. II. OCHOBBl MNOJYNPOBOIHUKOBOW AIEKTPOHUKU. Meroauyeckue
yKa3aHHMs K BBITIOJTHEHHIO 1abopaTopHbIX padot./ A. I1. A6pamos. CIT6: T'VATI, 2020.
—54c.um

4. AbGpamos, A. I1. bunonspHble U 10JI€BbIe TPAH3UCTOPEL. MeToandeckue yKa3aHus K
BBINOJIHEHUIO JlabopatopHbix pador./ A. II. Abpamos, B. I'. Hedenos, A. C.
IMapackyn. CII6: I'VAIL 2020. — 30 c.: ni.

11.3. Meroanueckue yka3aHus I 00ydalOIIUXCs O MPOXOXKICHHIO CaMOCTOATEILHOH
paboTbl

B X0zi¢ BBIMOIHEHHS! CAMOCTOSITEIBHON PabOThI, 00YYarOIHiics BBIIOIHIET paboTy MO
3a/IaHHI0 M TIPY METOJMYECKOM PYKOBOJICTBE ITIPENOAaBaTelis, HO O€3 ero HernocpeiCTBEHHOTO
y4acTHs.

s oOyuarommxcst 1o 3a04HOM (popMe O0OydeHHs, CaMOCTOSATENbHass paboTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO padoTy.

B mporiecce BBITIONHEHNSI CAMOCTOSATENBHON paboThI, y oOydaromerocst Gopmupyercs
1e1ec000pa3Hoe MITaHHPOBaHKE PabOYEro BPEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMCHHS 1
HaBBIKA B YCBOGHHU M CHCTEMATH3allM{ INIPHOOPETaeMBIX 3HAHUH, OOecHeYMBAaeT BBICOKHI
YPOBEHb YCIICBACGMOCTH B IEPUOA OOYHYCHMS, IIOMOraeT IOJYYUTh HABBIKM IOBBIIICHUS
po(heCcCHOHATEHOTO YPOBHS.

MeroauyecknMi  MaTepHallaMi, — HANpPaB/ISIOIUMH  CaMOCTOSITCIbHYIO  paboTy
00y4arOINXCSSBISIOTCS:

—  y4e0HO-METOAMYCCKUI MaTepHa 1o UCIHILINHE,

—  METOJMYECKUE YKa3aHHs MO BBITOJHEHUIO KOHTPOJIbHBIX PaboT (Juis o0yyarommxcs
110 3a04HOU hopMe OOyUCHHS).

11.4. Meroauueckue ykazaHusi Uil OOYYaAIOIIUXCS 110 HPOXOXKICHUIO TPOMEKYTOUHOM
aTTeCTalWH.

IlpomexyTouHass  aTrecTaisi  OOYdYalOIIMXCS  MPEIyCMATPUBACT  OICHHBAHUE
MIPOMEKYTOUYHBIX M OKOHYATENIbHBIX PEe3yJIbTaTOB 00ydYeHHs 10 aucuumuimae. OHa BKIIIOYAeT B
ce0st:

—  9K3aMeH — (hopMa OLIEHKU 3HAHHM, TIOTYUYCHHBIX 00YUaIOIMMCS B IPOLIECCE H3YICHHUS
BCEH JAUCIUIUTMHBI MM €€ YacTH, HaBBIKOB CAMOCTOSITEIBHOMH paboThI, CIIOCOOHOCTH NPUMEHSITH
UX Ul PEUICHUS] MPAaKTHYECKUX 3amad. DK3aMEH, KaK IMPaBHIO, MPOBOIUTCS B MEPUOJ



9K3aMEHALMOHHOH CECCUH U 3aBEpIIAETCsl aTTECTALMOHHON OLIEHKOH «OTIMYHOY», «XOPOIIO»,
«YJOBJIETBOPUTEIILHO», «HEYIOBIETBOPHTEILHON.

CucreMa OLEGHOK NHPU MPOBEACHUM IPOMEKYTOYHOH AaTTECTALMM OCYILECTBISETCS B
COOTBeTCTBMM ¢ TpeboBanusamu [lonoxkennit «O  TekylmeM KOHTpOJE YCHEBAaeMOCTH U
IPOMEXYTOUYHOH arrtecranuu cryneHtoB ['YAII, oOydaromuxcs MO [porpaMmMaM  BbICIIETO
o6pazoBanus» U «O MOYJIbHO-PEHTHHIOBOI CHCTEME OLIEHKH KayecTBa yu4eOHOH paboThl CTYIEHTOB
B I'VAID».

Jluct BHeceHHs N3MEHEHMIT B pabouyIo IIPOrpamMMy AUCIHUIIIHHBI

JlaTa BHECeHuUs
M3MEHEHHUH 1
JIOTIOJIHEHUH.

TToanuce
BHECIIIETO
HM3MEHEHHS

ConeprkaHue U3MEHEHHI U IOTIOHEHUIT

Jlata u Ne

POTOKOJIA
3ace/[aHust
Kadeapbt

TToanuce
3aB.
Kadeznpoit




