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AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.02 «OnroTrexHuKa» HampaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIE MPUOOPHI M KOMIUIEKCHD.
Hucnurnnuna peanusyercs kadeapoit «Ne23y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA:

IIK-1 «CnocobHocTh K (GOPMHUPOBAHWIO TEXHUYECKMX TpeOOBaHMM M 3aJaHUil Ha
IIPOEKTUPOBAHUE U KOHCTPYHUPOBAHUE ONTUYECKUX U ONTHUKO- 3JIEKTPOHHBIX IMPUOOPOB,
KOMILJIEKCOB M UX COCTABHBIX YacTeil»

CopepxaHue IUCUUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C H3YYEHHEM
buznyecKuX TMPUHIMUIOB  JCHCTBHUS, XapaKTEpUCTHK, MoJelned U  OCOOCHHOCTEH, B
PaIMOTEXHUYECKUX IETISIX OCHOBHBIX THUIIOB AKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX TTOCTPOCHUS U
MEXaHHU3MOB BIIMSHUS YCIOBH SKCIUTyaTalliy Ha paboTy aKTUBHBIX MPUOOPOB.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIONMe (OPMBI OpraHU3aluu
y4eOHOro Impoliecca: JEeKIIH, J1a0opaTopHble paboThl, CAMOCTOSITENbHAs pad0Ta 00y4arOIIErocs.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHbI CIEAYIOLIUE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIsAeT 4 3a4eTHBIX eauHuubl, 144
yaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenopaBaHusi JUCLUTUIMHBI

Lenpro mpenosaBaHusl IUCHMIUIMHBI «DJIEKTPOHUKA» SIBISETCS U3YUYEHHE CTYACHTAMH
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIEMSAX OCHOBHBIX THIIOB aKTUBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTUH MUKPOIJIEKTPOHHBIX LIENEN, MEXAaHU3MOB BIUSHUS YCIOBHM 3KCILTyaTallud HA
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienel. [Ipu u3ydeHun 3Toil AUCHMITITUHBI
3aKJIa/IBIBAKOTCS  OCHOBBI 3HAHWM, IMIO3BOJISIOIIMX YMEJIO HCIIOJIb30BaTh COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauo3JEKTPOHUKHU U MOHUMATh TEH/CHLUHU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOIb30BAHMUS, TPUOOPETAIOTCS HABBIKU pacdeTa PeXKMMOB aKTHBHBIX TPHUOOPOB
B DJIEKTPOHHBIX LEMAX, HKCIEPUMEHTAIBHOIO HCCIEJIOBAHMS UX XapaKTEPUCTUK, MU3MEPEHUs
apaMeTpoB U MOCTPOCHUS 0A30BBIX SUECEK FJCKTPOHHBIX IETICH, CONEPIKANINX TaKUE TPUOOPHI.

B o0acTu BocniuMTaHUs JIMYHOCTH OCJIBIO ITOATOTOBKH II0 HaHHOﬁ JUCLHHUIIIINHE SABIACTCS
q)OpMI/IpOBaHI/Ie COIMaJIbHO-JIMYHOCTHBIX U O6H.[CKy.HBTyprIX KOMHCTGHL{Hﬁ, TaKHMX Ka4CCTB, KaK
HEJICYCTPEMIICHHOCTD, OPraHM30BaHHOCTD, pr,Z[OJ'IIO6I/IC, OTBCTCTBCHHOCTD, I'PAXXJaHCTBCHHOCTD,
KOMMYHHUKAaTHBHOCTb, TOJICPAHTHOCTD U JIP.

1.2. JlucumrmimHa BXOAWT B  COCTaB  4YacTH, (HOPMUPYEMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (lajee —
OI1 BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JTOJDKEH O0JaNaTh CIEAYIOIUMU
KOMIICTCHIMSIMUA WJTH UX Y9acTsAMH. KOMIeTeHIIMM M WHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B
tabnue 1.

Tabnuua 1 — [lepeyeHb KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHIKCHHSI

Konn
Kareropus (rpymnma) Kon n HanMeHOBaHME HHIMKATOPA JOCTUKEHHUS
HanuMEHOBaHUE
KOMIIETEHIINU KOMIETEHIINHU
KOMIIETEHIIUU

[IK-1.3.1 3Hath TpeOoBaHus, NPEIbIBISIEMbIE K
pa3pabaThiBa€MOil ONTOTEXHUKE, ONTUYECKUM U
OIITUKO-3JIEKTPOHHBIM NpUOOpam u
KOMIUIEKCaM

[IK-1 CnocobHocTh
K (hOpMUPOBAHHIO

TEXHUYECKUX
o [1IK-1.Y.2 ymeTp aHanu3upoBaTh U ONPEIeATh
TpeOoBaHUIl U
sananmii Ha TpeOOBaHUs K MapamMeTpaM, NpeabsBIsieMbleM K
pa3pabaThIBa€MOil ONTOTEXHUKE, ONTUYECKUM U
IIPOEKTUPOBAHUE U
[Ipodeccuonanphbie OIITHUKO-3JIEKTPOHHBIM NpUOOpam u
KOHCTPYUPOBaHUE
KOMIIETEHIINH KOMIUIEKCAaM € y4€TOM U3BECTHBIX
ONTUYECKUX U
9KCIIEPUMEHTAJIBHBIX U TEOPETUUECKUX
OITHKO-
pE3yJIbTaTOB
INEKTPOHHBIX
[TIK-1.B.1 BnageTs HaBBIKAMH OTIPEACIICHMUS,
puodoOpOB,

KOPPEKTUPOBKH U 00OCHOBAHUS TEXHUUYECKOTO
3a/IaHMS B 9YACTH NPOEKTHO-KOHCTPYKTOPCKUX
XapaKTePUCTHUK OJIOKOB U y3JI0B ONTHYECKUX U
OINTHUKO-AJIEKTPOHHBIX MPHUOOPOB

KOMILIEKCOB U UX
COCTaBHBIX YacTen

2. Mecro nucuumianHsl B cTpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:

— «Marematuka-1 (AHanuTHYEeCKas TEOMETPUS U IMHEHHas anredpa)y,
— «Marematuka-1 (MaremaTuueckuii aHaIIN3 )y,
— «XHUMHUD,



— «®Du3ukay,
— «OKOIoTHS,
— «HMudopmartukay,

— «HMmxeHepHas U KOMIbIOTEpHAsI rpaduka,

— «be3omacHocTh KHU3HCACATCIBHOCTH Y.

3HaHUs, TOJYYCHHbIC TPU HM3YYCHUW MaTepuayia JaHHOW JUCIMILIMHBI, UMCEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCITIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUILINH
— «DnekTpornpeodpa3oBaTeIbHbBIC YCTPOUCTBAY,

— «udposas 06paboTKa CUTHATIOBY,
— «Teopus >nEeKTPUYECKUX LIETIEH»,

— «CxeMoTexHHKa HH()OKOMMYHUKAIIMOHHBIX YCTPOUCTBY,
— «DNeKTpONHUTaHUE YCTPOUCTB U CUCTEM MH(DPOKOMMYHHKAIIHI.

3. O0BeM U TpyI0EMKOCTb TUCIUILIAHBI
Jannaple 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOSEMKOCTH OTICIBHBIX BHJIOB YYCOHOM
paboThI 1O TUCHUIUIMHE (M pachpelelieHne 3TO TPYJOEMKOCTH IO CEMeCTpaMm) Mpe/ICTaBICHbBI B

tabnuie 2.
Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI
TpyroemMKOCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocmbo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ ("ac)
U3 Hux uacoe npakmuueckoii N0020MmMoeKu 34 34
AyoumopHhole 3auamus, BCEro Jac. 68 68
B TOM YHCIIE!
neknuu (JI), (wac) 34 34
npaktuueckue/cemunapckue 3anstus (113),
(uac)
nabopartopubie paboTsl (JIP), (vac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 40 40
Buo npomesxcymounoii ammecmayuu’ 3a4er,
midd. 3ager, sk3amen (3ader, dudd. 3au, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Jlexmmn 113 JIP KII CPC
Paspgensl, TeMBI JUCLUIIINHBI (uac) (C3) (4ac) (qac) (qac)
Cemectp 4
Paznen 1. DneMeHTB! GU3UKK TBEPOTO TENA. 8
Tema 1.1. ®u3nyeckre OCHOBEI 4 2
TTOJTYTIPOBOTHUKOBEIX PHOOPOB.




Tema 1.2. KoHTaKkTHEIE SIBIIEHUS.

Paznen 2. [TonmynpoBoHUKOBBIE TPHOOPHI. 8

Tewma 2.1. IloaymipoBOAHUKOBBIE JHOIBI. 6 4

Paznen 3. [lomynpoBoIHUKOBBIE IPUOOPHI. 16

Tewma 3.1. IToneBble TPAaH3UCTOPBI. 6 10

Tema 3.2. BumnonsipHbie TPaH3HUCTOPHI. 6 12

Pasnen 4. ONTO2/IEKTPOHHUKA. 8

Tema 4.1. doTorIEKTPUUECKHE U U3ITydaTEIbHbIE 6 4

IPUOOPEI.

Hroro B cemectpe: 34 34 40
Htoro | 34 0 34 0 40

[IpakTuueckas

IIOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBEHHOM  BBIIIOJTHCHHUH

00yYaroIKUMUCS OTIPEIEICHHBIX TPYAOBBIX (DYHKIMH, CBA3aHHBIX ¢ OyayIiel mpodeccuoHanbHOMI

JACATCIIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:kanue pas3aeiioB U TEM JEKIIMOHHBIX
3aHATUU

Pa3zpen 1

DJieMeHThI GU3NKH TBEPAOrO TeJia.
1.1. ®usnueckre OCHOBBI MOIYIIPOBOAHUKOBBIX IPHOOPOB.

OCHOBHbBIE TOHATHS 30HHOW TEOPUHU MOJIYIPOBOJHUKOB.
Craructuka »SJIEKTPOHOB U JBIPOK B MOJYNPOBOJAHHUKAX.
Bripok/ieHHBIE M HEBBIPOXKJEHHBIE  MOJYNPOBOIHUKH.
Konnenrpanust Hocutesnei 3apsiia B COOCTBEHHBIX M TPUMECHBIX
MOJYNPOBOJAHUKAX B YCIOBUSX  TE€PMOJMHAMUYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME TOJYIPOBOJHUKA.
[Iponeccrl mepeHoca HOCHUTENEH 3apsiia B MOJYyHPOBOJHUKAX.
lenepanmst u pexomOWHAIUsT HOCUTENEW 3apsga. BausHue
ANEKTPUYECKOTO TIONS Ha OOBEMHYID M TOBEPXHOCTHYIO
AJIEKTPONPOBOAHOCTD  MOJYMPOBOAHUKOB. TeMIiepaTypHbIe
3aBUCMMOCTH KOHLEHTpaluu, TMOJBMXHOCTH U YJEJIbHON
AJIEKTPONPOBOAHOCTA  MOJYMPOBOJHUKOB. Bo3HHKHOBEHHE
00BEMHBIX HEycTOWYMBOCcTeW. OnNTHYeCKHe U  TEIUIOBbIE
CBOMCTBa  TOJYIPOBOJHHUKOB. DOTOINCKTPUUECKUE U
TEPMODJIEKTPUUECKUE SIBJICHUSI.

1.2. KoHTakTHBIE SIBJICHUS.

[lonsiTue o p-n-mepexone, Tumbl p-N-nepexoaoB. duznyeckue
mpoleccsl B p-N-miepexojie Ipu OTCYTCTBUM W IPU HAIWYUU
BHEITHET0 HanpshkeHus. BoiapTammepHas XapakTepucTuka p-n-
nepexoja. KOHTakT «MeTai-molynpOBOJHUKY, 3aBUCUMOCTh
€ro CBOWCTB OT pabOTHI BBIXOJIa TIOJYIPOBOJHUKA U METaslja.

I'eTeponepexobl.




Paznea 2

IHosrynpoBoaHHUKOBBIEC TPHOOPHI.
2.1. IlonynpoBOJHUKOBBIE JUOBL.

[ToynpoBOAHUKOBBI IO, €0 XapaKTEPUCTUKH H ITApaMETPhI.
OcHoBHbIE BH/IBI TIPO0Ost p-N-niepexoa. [lepexoqHble mporecchl
B MOJYIPOBOAHUKOBOM JHOJIE, HAKOIUICHUE M PACCACHIBAHUE
U30BITOYHOTO 3apsi/a, T PY3nOHHAS EMKOCTh. DKBUBAJICHTHASI
CXeMa  TOJIyIIPOBOJHUKOBOTO  1uoaa. OCHOBHBIC  THIIBI
MOJYIPOBOJHUKOBBIX JTUOAOB, UX KOHCTPYKIIMH, MApaMETPhl U
00JIaCTH IPUMEHEHHS.

Pa3zgen 3

I[MonynpoBoagHUKOBBIE NPHOOPHI.
3.1. [loneBble TPaH3UCTOPBHI.

[loneBbie TpaH3UCTOPHI C 3aTBOPOM B BUAE p-N-nepexona. Mx
YCTPOMCTBO, MNPUHIMI  JEHUCTBUSA, CXE€Mbl  BKJIKOYECHHS,
XapaKTEPUCTHUKU U MTapaMETPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IIOJIEBOTO TPAaH3UCTOPA,
Harpy3O4Hbl€ XapakTepucTuku. Pusndeckue sSABICHUA Ha
MOBEPXHOCTU NOJNyNnpoBogHUKA. [loneBple TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- mnu M/II-Tpa3zucropsr), ux
NPUHLUIT ~ JICWCTBUS,  XAPAaKTEPUCTHKK W IapaMeTphl.
OcoGennoctu  momubix  MJIII-Tpan3ucropoB.  O6mactb
IIPUMEHEHHSI ITOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

TpaH3uctop Kkak cucTeMa [JBYX B3aUMOJIECHCTBYIOIIUX p-N-
nepexofoB. Bo3MoXxHbIE peXHMbl pabOTBl  TPaH3UCTOpA:
aKTUBHBIN (YCUIIMTENbHBIN), OTCEUKH, HACBIIIEHHUS, HUHBEPCHBIM.
dusnueckue mporeccel B Oe3apeiihoBoM TpaH3UCTOpE B
aKTUBHOM YCWIMTEIBHOM pexuMme. TOKHM B TpaH3UCTOpE.
Kospduument mnepenaun  SMUTTEPHOTO TOKa M €O
coctapisttonue. Tpu cxeMbl BKIFOUEHHS TPAH3UCTOPA: C OOIINM
SMUTTEPOM, C oOmeil 6a30if U OOUMM  KOJJIEKTOPOM.
XapakTepuCTUKU TpPaH3UCTOpa B CXeMax c obOmiel 06a3zoil u c
00IIKM SMUTTEpOM. BisHue Temneparypbl Ha XapaKTepUCTUKU
TpaH3ucTopa. TpaH3UCTOp KaK JTUHEWHBIM YeTHIPEXMOIIOCHHUK.
CucTteMbl MaJTOCUTHANIBHBIX (IU(epeHInaTbHbIX) TapaMeTPOB
TpaH3zucropa. OnpeneneHne MaJOCUTHAJIBHBIX MapaMeTpoB MO
XapaKkTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa MpHu
HaJIMYMM Harpy3kd B KOJUIEKTOpHOM 1enu. Harpy3ouHnsbie
XapaKTepUCTHKHU TpaH3ucTopa. [lapameTpsl, xapakTepusyronme
PeXHUM YCWJIEHMS, OIpeleleHHe HX 10 XapaKTepUCTHKaM.




Bribop paboueil TOUKM TpaH3HCTOpAa B PEXKHME YCHUIICHHUS.
CxeMOTeXHHUYECKHE CHOCOOBl  3amaHusi pabodell  TOUKH.
BrusiHue HENTMHEWHOCTH BXOJHBIX XapaKTEPUCTUK HA padoTy
TpaH3UCTOpa B pexuMme ycuieHus. Pabora TpaH3ucropa Ha
BbICOKMX uacToTax. J[IpeiidoBrie Tpansuctopsl. Ilapamerpa,
XapaKTepU3yIolIe BbICOKOYACTOTHHIE CBOWMCTBA TPaH3UCTOpA.
DOKBUBaJCHTHbIE CXeMbl TpaH3uctopa ((popmanbHble U
¢usnueckue). Mogenu TpaH3UCTOpPA, HUCIOIb3YEMbIe TMpU
KOMIIBIOTEPHOM TPOEKTUPOBAHUH JJICKTPOHHBIX cxeM. Pabora
TPAH3UCTOPA B PEXKUME INEPEKIIOUEHHUA. YCIOBHUSI OTCEUKU U
HacelleHus. llepexongHble mpoueccsl B TPaH3UCTOPE IPHU
nepexntoueHun. Ilapamerpa TpaH3UCTOPOB B HMITYJIBCHOM
pexxume. TpaH3UCTOPHBIM KIIIOY, MOCTPOEHHBIA IO CXEME C
oOmmM  sMutTepoMm. [lpeaenbHO [OMyCTUMBIE MapaMeTphbl
TpPaH3UCTOPA.

Pa3znen 4

Onro3/1eKTpOHMKA.
4.1. ®OTO3IEKTPUIECKUE U U3TydaTeIbHbIC TPHOOPHI.

DoTOpPE3UCTOPhl, UX KOHCTPYKLHUS, XapPaKTEPUCTHKUA U
napameTpsl. Pu3nueckue IMporeccsl B p-N-liepexoae Ipu
posugeiictBun  cBeta. ®oto OJIC. dororaabBaHHYECKHE
aneMeHThl. DOTOIMOMABI, OCHOBHBIE PEXKUMBI HUX pPaOOTHI.
XapakTepucTuku U napamerpsl (GoToanoa0B. OCHOBHBIE THUIIBI
dboromuomoB.  DOTOTPAH3UCTOPBI:  TPUHIMUI  JCHCTBUS,
XapaKTePUCTUKH, MapaMeTphl. Ob6mactu  TpUMEHEHUs
Pa3IUYHBIX THUIIOB TOJYIPOBOJIHUKOBBIX (DOTOIIEKTPUUECKHUX
npubopoB. M3myuaroiue noaynpoBOJHUKOBBIE TPUOOPHI U UX
MIPUMEHEHUE.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

W3 aux Ne
TeMmbl DopMBbI o
Ne TpynoeMKOCTh, | IPAKTUYECKOH | pa3zena
MPaKTUYECKHUX MPaKTUYECKHUX
/11 o o (dac) MOJATOTOBKH, | TUCITHII
3aHATHH 3aHATHI
(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYIOEMKOCTh




N3 Hux Ne
e HaumenoBanne 1ab0opaTopHbBIX paboT TpyROCMKOCTS, | IPaKTHUECKOH | pasiena
/1 (dac) MOJATOTOBKH, | HUCIIMII
(dac) JIUHBI
Cemectp 4
1 | OnpeneneHue MMUPUHBI 3aMIPEIICHHON 30HBI 4 1
MOJTYTIPOBOJIHUKOB
2 | UccienoBanue BBITPSMUTEIBHBIX THOIOB 4 2
3 | UccnemoBanue moiaeBbIX TPAH3UCTOPOB C 4 3
YIPaBJISIEMBIM (P-N) MEPEX0I0M
4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 6 3
U30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OUIONSIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX II0 CXEME ¢ 001Iei 0a30i
6 | UccnemoBanue OUIONSIPHBIX TPAH3UCTOPOB, 6 3
BKJTIOYCHHBIX 110 CXEME C OOIIUM
IMHUTTEPOM
7 | UccnemoBanue poTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe nmpoeKkTHpOoBaHHEe/ BHIIOIHEHUE KypCOBOW pabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Buabsl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

. Bceero, | Cemecrp 4,
Bun camocrositenbHO# paboTh
qac qac
1 2 3
N3y4yeHne TeopeTHueckoro MaTepuania 20 20
nucturauael (TO)
Kypcooe npoekrupoanue (KII, KP)
PacuetrHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
ITonroroBka K TeKyieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jlomamnee 3ananue ([13)
KonTponbuble padoTsl 3a0uHUKOB (KP3)
IToaroroBka K IpOMeEKyTOYHON 10 10
arrecrauuu (ITA)
Bcero: 40 40

5. Ilepedyens yueOHO-METOUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMKXCsl [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHo-MeToAMYEeCKrEe MaTepHalIbl JI1 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl YKa3aHbl B I1.11.
7-11.



6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp Me4yaTHBIX U AJICKTPOHHBIX YUEOHBIX H3AAHUHN

Komuectso 3x3eMInIsIpoB B
UFLQLII_H;%:[I;)/ec bubnuorpaduyeckas ccpiika (@oﬁgiﬁgﬁ;m
IK3EMILISIPOB)
621.38 ByabiueB, Anarosni 3
b 90 Jleonn10BU4. DJIEKTPOHHBIE
npubopsl: yueOHoe
nocobue / A JI. bynerues, B. A.
[Ipoxopenko. - MuHck : Boici.
mk., 1987.-315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuaiisi, 4
1130 PaAMOKOMITIOHEHTHI U JIEKTPOHUKA!
yuebnoe nocooue / K. C.
[Tetpos. - CII0.: IIUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umkun, I'. T'. DnexTpoHuka: 4
165 yueOHuk/I". I'. Ilnmkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.

7. IlepeyeHb IMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONH ceTu «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL agnpec HanmenoBanune

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OecCHeueHHs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUILINHE.
[lepeueHpb uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS
No mi/mm HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOIIecca MO AUCIUILITNHE

HepequL HCIOJIb3YCMBbIX I/IH(I)OpMaLII/IOHHO-CHpaBO‘-IHLIX CUCTCM NPCACTABJICH B Ta6JII/II_[e
11.



Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CHCTEM
Ne n/m HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIICCTBICHUS
00pa30BaTeNBLHOTO MpoIiecca MO TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun

/1 MaTepHaIbHO-TEXHUYECKOMN 0a3bl (npu HEOOXOIUMOCTH )
JlexumoHHas ay IUuTOpUs 24-02 (yn. 'actemo, 15)
JlaGoparopust DIEKTPOHUKU 22-09 (yn. 'actemno, 15)

10. Onenounsble cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUIMHE MPUBEAeH B Tabnuue 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu
Buj npoMexyTOYHOH aTTecTaluu [TepedeHb OLIEHOYHBIX CPEJCTB
Dk3ameH Criucok BONPOCOB K 3K3aMEHY

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast mKaga MOLYIbHO-PEHTHUHIOBOM CCTEMBbl Y HUBEPCUTETA, ITPABUJIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMUPOBAHHOCTH KOMIETEHIIUH
OuieHKa KOMIIETEHIIMU

S-OayuTbHas 1IKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

— o0yuaromuiicss TayOOKO W BCECTOPOHHE YCBOMI MPOTPaAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,
— ONMpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOW JIUTEPATYPHI,
TECHO TPUBSA3BIBAET YCBOGHHBIE HAy4YHbIE  TOJOXKEHUS C
MPAKTUYECKON JAESITeNbHOCThIO HAIIPaBJICHHUS,

— yMeJ10 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMBIC HM HJIEH;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3HPOBAHHBIX MIOHATHM.

— o0yuyaromuiicss TBep0 YCBOWI MPOTpaMMHBINA MaTepuai, FpaMOTHO
M, 10 CYIIECTBY, HM3JIaracT €ro, ONMUpPasch Ha 3HAHHWS OCHOBHOM
JTUTEPATYPHI,

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIC 3HAHUS C TMPAKTUYECKOU JEATEIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOABI M 000OIIEHHUS;

— BIIaJICET CHCTEMOM CIIEI[HATN3UPOBAHHBIX OHSITHH.

«OTIIMYIHO»
<«GavYTCHO»

«XOpPOLIO»
<«GavYTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«YyIOOBJICTBOPUTEIIBHO»
«GavYTCHO»

— o0yyarouuiicss yCBOWII TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
10 CYILIECTBY, U3JIaraeT €ro, ONUpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHS] B IMPAKTHUECKOM NMPUMEHEHHH 3HAaHUN
HaIpaBJICHNUS,

— cJ1a00 apryMEeHTUPYET HayUHBbIE M10JIOKEHHUS;

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUN;

— YaCTUYHO BJaJIeeT CUCTEMOM CrellMaTu3uPOBAHHBIX MTOHITHA.

«HEYOOBJICTBOPUTECIILHO»
«HC 3a4YTCHO»

— 00yYaronuMiicss He YCBOWJI 3HAYMTEIbHOW YacTH MPOTrPaAaMMHOIO
MaTepuana,

— JIOMYCKAaeT CYIIECTBEHHbIE OMMOKM W  HETOYHOCTH TIpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPABJICHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYCCKOM MPUMEHCHUH 3HAHHIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIC TTOJOKCHHS;

— He (OpMYIHUPYET BBEIBOJOB U 0000OIIEHHIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Koz
MHJMKaTOpa

1 IToynpoBOTHUKY ¢ COOCTBEHHOM 3JIEKTPONPOBOIHOCTHIO. I1K-1.3.1

2 [TosrynpoBOTHUKH C 3JIEKTPOHHON AIEKTPOTIPOBOTHOCTHIO IIK-1.V.2

3 I1oJ1ynIpOBOTHUKH C IBIPOYHOM 2JIEKTPOIPOBOJIHOCTBIO. I1IK-1.B.1

4 HpetidhoBeiii u qudy3nOHHBINA TOK B TOJIYIPOBOIHUKAX. I1K-1.3.1

5 DJIeKTPOHHO-ABIPOYHBIHN NEPEX0]] B COCTOSIHUN PAaBHOBECHSL. IK-1.¥.2

6 IIpsiMmoe 1 oGpaTHOE BKIIIOUEHHE p-N-TIepexoa. I1IK-1.B.1

7 Teopernueckas u peanbHasi BOJbTaMIIEpPHAs XapaKTEPUCTHKA IK-1.3.1
p-n-mepexona.

8 Buner mpoboeB p-N-niepexoa U uX 0COOSHHOCTH. [IK-1.¥.2

9 Emkoctu p-n-nepexona. ITIK-1.B.1

10 BrinpsimurenbHble THOABL. I1K-1.3.1

11 OaHONOMYNEPUOIHBIN BBIIPAMUTEND — IPUHIIMIT €70 [IK-1.¥.2
JIEUCTBUS.

12 Bnusinue TeMriepaTypsl Ha BOJIbTAMIIEPHBIE XapaKTePUCTUKU [IK-1.B.1
MOJTYTIPOBOTHUKOBBIX JHOJIOB.

13 I'padmyeckuii MmeTon onpeaeneHus mapameTpoB pabovero IK-1.3.1
PEKHMMa TTOJTYITPOBOAHUKOBBIX JTHOJIOB.

14 [TomynpoBOTHMKOBBIE CTAOMIINTPOHBI, CIICIIMATIbHbIE IK-1.¥.2
napamMeTpsl NOJTYIPOBOJHUKOBBIX CTAOUIMTPOHOB.

15 AHanu3 paboThl OTYIPOBOJIHUKOBOTO cTabUIM3aTopa IIK-1.B.1
HANpPsHKEHUS ¢ TOMOIIBIO JINHUH HArPY3KH.

16 Bapwukaribl, cXeMbl BKIIOYSHHS B DJIEKTPUIECKYIO eI, IK-1.3.1
OKBUBAJICHTHAsI CXeMa BapHKalla i €r0 OCHOBHBIEC MTAPaMETPBI.

17 TyHHENbHBIE AUO/IbI, OCHOBHBIE MApaMETPbl TYHHEIbHBIX [K-1.Y.2
JIMOJIOB, aHAJIN3 BOJIBT-AMIIEPHOH XapaKTEPUCTUKU
TYHHEJIBHOTO JIMO/Ia C MIOMOIIBIO YHEPTeTHUECKUX AUATPAMM.

18 CTpyKTypa MoJIeBOT0 TPAH3UCTOPA C YIPABISIOUIUM P-N [IK-1.B.1
NepEeX0JI0M U MPHUHIIMII €T0 PabOTHI.

19 DNEeKTPUUECKUE CXEMbI BKITIOUEHUS MOJIEBbIX Tpan3uctopos ¢ | I1K-1.3.1
YIPABISIONIMM P-N IEPEXOJAOM U HX 0COOSHHOCTH.




20

CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX
TPaH3UCTOPOB C YIPABJISIFOIIMM P-N TIEPEXOI0M U MX
0COOEHHOCTH.

[IK-1.¥ .2

21

CeMeicTBO BBIXOJHBIX XapaKTEPUCTHUK MOJIEBBIX TPAH3UCTOPOB
C YHPABJISIFOIIUM P-N MIEPEX0JI0M M UX OCOOCHHOCTH.

IIK-1.B.1

22

3aBUCUMOCTh KOH(UTYpAINN «KaHAJIay» TTOJIEBBIX
TPaH3UCTOPOB € YNPABJISIIOIIMM P- N IEPEXOIOM OT U3MEHEHHUS
HANPSDKEHUS! «CTOK-UCTOK» IPH MOCTOSHHOM HAaIPsHKEHUU
«3aTBOP-HCTOKY.

I1K-1.3.1

23

I'paduyeckuii cnoco6 MOCTPOSHHSI CTOKOBO-3aTBOPHBIX
XapaKTCPUCTHUK I10 BBIXOAHBIM XapaKTCPUCTUKAM I1OJICBBIX
TPaH3UCTOPOB C YNPABJISIIOIIMM P-N IEPEXO0JIOM.

[IK-1.¥ .2

24

Crpykrypa M/III nonesoro TpaHsucropa ¢
«MHAYIHPOBAHHBIMY» KAHAJIOM M IPUHIIMII €T0 PadOTHI.

IIK-1.B.1

25

Onekrpuyeckue cxembl BkrodeHus: M/ moneBbix
TPaH3UCTOPOB C «MHIYLIMPOBAHHBIMY» KaHAJIOM U HX
0COOCHHOCTH.

I1K-1.3.1

26

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrtepuctuk MJIIT
IMMOJIEBBIX TPAH3UCTOPOB C KMHAYLUHUPOBAHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

[IK-1.¥.2

27

CemeiicTBO BBIXOAHBIX XapakTepucTuk MJIIT moneBbix
TPaH3UCTOPOB C «MHIYLIMPOBAHHBIMY» KaHAJIOM U HX
OCOOEHHOCTH.

IIK-1.B.1

28

Crpykrypa M/II nosieBoro TpaH3ucTopa co «BCTPOSHHBIM
KAaHaJIOM U TPUHIUI €ro paboThl.

IK-1.3.1

29

Onekrpuyeckue cxembl BkiarodeHus: M/ moneBbix
TPaH3UCTOPOB CO «BCTPOSHHBIM)» KaHAJIOM M UX OCOOCHHOCTH.

[IK-1.¥ .2

30

CeMeicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM)» KaHAJIOM U HX
OCOOEHHOCTH.

I1K-1.B.1

31

CemelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonesbix
TPaH3UCTOPOB CO «BCTPOSHHBIM)» KAaHAJIOM M UX OCOOCHHOCTH.

I1K-1.3.1

32

Huddepennmanbrble MM MaTOCUTHATIBHBIE TAPAMETPBI
TIOJIEBBIX TPAH3UCTOPOB.

[K-1.¥.2

33

PaboTa moneBbIx TPAH3UCTOPOB B IMHAMHUYCCKOM PCIKNMC.

ITIK-1.B.1

34

Otnuune onpexnenenus AupepeHaIbHbIX TapaMeTpoB B
JMHAMUYECKOM PEKUME OT UX OIPEENICHHS B CTATHYECKOM
pexume.

IK-1.3.1

35

VY CTpoiCTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH OUIOJIIPHBIX
TPaH3UCTOPOB.

IIK-1.¥ .2

36

9H€KTpI/I‘-ICCKI/I€ CXEMbI BKIIIOYCHUA 6HHOJI$[pHBIX
TPaH3UCTOPOB U UX 0COOEHHOCTH.

IIK-1.B.1

37

PaboTa GUMONIIPHOTO TPAH3UCTOPA, BKIIFOUEHHOT'O 110 CXEME €
o011eit 6a30ii, B peKUMaX «OTCEUKN» U «HACHIIICHUS.

IK-1.3.1

38

PaboTa GumosnspHOTO TpaH3UCTOPA, BKIFOYEHHOTO TI0 CXEME C
o01eit 0a30ii, B «<AKTUBHOMY PEXKHME.

[IK-1.V.2

39

CeMelCTBO CTATUYECKHUX BXOIHBIX XapaKTEPUCTUK
OMITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO IO CXEME ¢ O0IIIei
0a30ii, 1 X 0COOEHHOCTH.

IIK-1.B.1

40

CeMeNCTBO CTaTUYECKHUX BBIXOJHBIX XapAKTEPUCTHK
OUITOJIIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C 00IIei
0a30ii, ¥ X OCOOEHHOCTH.

IIK-1.3.1

41

PaboTa GUIONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
OOIIMM SMUTTEPOM, B PEIKHMAX «OTCEUKN» U «HACHIILICHUS.

[IK-1.¥.2




42 Pa6ora GunonsipHoro TpaH3ucTopa, BkitoueHHoro mo cxeme ¢ | [1IK-1.B.1
OOIIUM SMHUTTEPOM, B KAKTHBHOM)» PEKUME.
43 CeMeicTBO CTATUYECKUX BXOTHBIX XapaKTEPUCTUK IK-1.3.1
OUITOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 0 CXeMe C O0IIHM
SMUTTEPOM, U X OCOOCHHOCTH.

44 CeMeHCTBO CTATHYECKHUX BBIXOTHBIX XapaKTCPUCTHK [K-1.Y.2
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TT0 CXeMe ¢ 00ITIM
SMUTTEPOM, U X OCOOCHHOCTH.

45 CxeMa BKITFOUCHUS OMITOJISIPHOTO TPAaH3UCTOPA ¢ OOIIUM [IK-1.B.1
KOJIJICKTOPOM B «aKTHBHOM» PEXKUME M €€ 0COOCHHOCTH.

46 Cucrema H napaMeTpoB OHMITOJIIPHBIX TPAH3UCTOPOB. I1K-1.3.1

47 ®doTOTpaH3UCTOP, YCTPONUCTBO M MPUHIIMIT JCHCTBHSL. IK-1.V.2

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Kon

Ne /i Ilepeuens BompocoB (3ama4) a1 3a4era / Iu . 3a4€Ta
P p ( A )H A (bq) HHAWKATOopa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

[lepeuens TeM JIi KypCOBOTO TPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOT'O TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOThI
No 11/t [TpuMepHBIi IepeYeHb TeM Ui KYPCOBOTO TPOCKTHPOBAHUS/BBIIIOIHEHHUSI
KYpCOBO# pabOThI
Y4eOHBIM IIJIAHOM HE MPETyCMOTPEHO

Bonpocsl g mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJIE TECTHPOBAHUSA
npezcTaBieHbl B Tadmuie 18.

Tabmuua 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Konx

Ne n/nt IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB
MHIMKATOpa

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIMXCs 3a04HOH (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuua 19 — IlepedeHb KOHTPOJIBHBIX pabOT
Ne n/nn [TepeueHb KOHTPOJIBHBIX PAOOT
He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OIICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIL, pernmameHTHpyOIMX TMOPSAOK U MPOUEAYPY
IPOBE/ICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00y4yaromuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIIUXCS IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Meroauyeckue yKazaHus s OOyYarOIIUXCsl IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuana.



OCHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE U3JI0KEHHE yaeOHOro MaTepuana. HasHadueHrne COBpeMEHHOM JIEKIIUU B paMKax
JTUCIUIIMHBI HE B TOM, 4YTOOBI TOJYYHTh BCIO HH(POpPMAlHMIO 1O TEMe, a B OCBOCHUU
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JTOCTYDKCHUH HAay4yHOW MbICIH. B ydeOHOM mporiecce JIKIUs BBIMOJHSIET METOI0JI0THYECKYIO,
OpTraHM3AIMOHHYI0 U MHPOpMaAMoHHYI0 (GyHKIMU. JIEKIHs pacKphIBaeT MOHATHHHBIN anmapat
KOHKPETHOW 00JlacTh 3HaHUs, €€ MpoOJIeMbl, JaeT IEIbHOE MPEACTaBICHUE O IUCIMILIAHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUIUITMHAMM.

ILnanupyeMble pe3yJbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAIA;

— MOJIyYEeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3AaUMOCBSI3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
ONpeAeIISIeTCA 1IeJIEBOM YCTaHOBKOM K K0 KOHKPETHOU TEME;

— TIOJy4Y€HHUE OMbITa TBOPUYECKOW pabOTHl COBMECTHO C MPEIoaBaTeeM;

— pasBuTHE TNPO(ECCHOHATBLHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITEIILHON paOOTHI;

— TOJIyYeHHUE 3HAHUM O COBPEMEHHOM YPOBHE PA3BUTHUS HAYKU U TEXHUKHU U O TIPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAMUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TIJIaBHBIE MBICIU U
MIOJIOXKEHUS, TIPUXOIUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3IMYHBIX ()OPMYIIMPOBKAX);

— TOJIyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JIEMOHCTpauuend CIaiJoB H
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 MaTepuaja IpU IPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa IpeJoCTaBICHUS JSKIMOHHOI'0 MaTepHaa:

— Jleknuy,

— JleMoHCTpaIusi IPOMBIIUIEHHBIX 00pa31l0B MOIYNPOBOJHUKOBBIX TPHUOOPOB;

— JleMoHCTpaIus 3JIEKTPUIECKUX CXEM BKIIIOUEHUS MOTYTPOBOIHUKOBBIX TPUOOPOB.

11.2. Metoauueckue ykazaHHUs A7 OOYYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.

B xope BoimonHeHus 1a00paTopHBIX paboT 00yJaroIUics JOKEH YIIIyOUTh U 3aKPETHTh
3HAHMSI, TPAKTUYECKNE HABBIKU, OBJIAJICTh COBPEMEHHON METOJMKON M TEXHUKOH IKCIIEPHUMEHTA
B COOTBETCTBHHM C KBATM(PHUKAIMOHHON XapaKTepUCTHKOW oOydaromerocs. BrimonHeHnue
1a00paTOPHBIX PadOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTHUECKOHN, PaCUETHO-aHATUTHICCKOM
yacTel ¥ KOHTPOJIbHBIX MEPONPUATHUH.

Boinonnenue nabopaTopHbIX padOT 00yHarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYECHUS] JUCIUIUIMHBI, OMNpEeNeNseMOol Y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreunBarOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— TpuOoOpeTeHNE HABBIKOB MCCIIEIOBAHMUS IPOIECCOB, IBICHUI U 00BEKTOB, H3y4aeMbIX
B paMKaXx JaHHOU JUCIUILTAHBL,

— 3aKperuieHHe, Pa3BUTHE U JeTalu3alus TEeOPEeTUUYECKHX 3HAHUU, MOTYyYEHHBIX Ha
JICKITUSX;

— TIOJydeHHWe HOBOH MH(OPMAIIMH 110 H3yJaeMOW JUCITUILIHHE;

— TpuoOpeTeHrne HaBBIKOB CAaMOCTOATEILHON pabOTHI € Ta0OpaTOPHBIM 000PYTI0BaHUEM
U ipubopamu.

3amanne u TpeOoBaHus K IPOBEACHHUIO 1a00pATOPHBIX padOT

HccnenoBanmne XxapakTepUCTHK MONYIPOBOAHUKOBBIX TpuOopoB. JlaboparopHas pabora
BBITIOJHSETCS] OpUrasioN U3 IByX-TPEX CTYJAECHTOB HAa YHHBEPCAJIbHBIX U3MEPHUTENbHBIX CTEH/aX.
[TpoBeneHNe WCCIETOBAaHUN OCYIISCTBISICTCS B COOTBETCTBHUH C 3aJaHUEM W B YKa3aHHOU




MOCJIEA0BATEIbHOCTH. Pe3ybTaThl U3BMEPEHUN 3aHOCATCA B MPOTOKOJ MCIBITAHUM, KOTOPBIN 1O
OKOHYaHHUHn I/ICCJICI[OBaHI/Iﬁ JOJIZKCH GBITI: OpCACTABJICH IJIA TPOBCPKU MPLCIIOAaBaTCIIIO.

CrpykTypa ¥ opMa 0TUETa 0 Ja00PATOPHOI paboTe

OTueT T0JDKEH COIEPKaTh: HAMMEHOBAHKE U IE)Ib PAaOOTHI; CXEMBI H3MEPEHU; TaOIHIIBI
U3MEPEHHBIX JIaHHBIX; TpapUKUd XapaKTePUCTUK HCCIEAYeMbIX OOBEKTOB; pacCUMTAHHBIC
3HAYEHUs TApaMeTPOB HCCIIELYEMBIX 00BEKTOB; KpaTKUE BBIBOBI. OTUET BBHIIOIHICTCS HA OeI0i
oymare popmara 297 x 210 kB. MM.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOH paboTe

Oo6paser opopmiieHHS TUTYJIBHOIO JIMCTa IPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMcTaX (opmara ordera. MimmocTpanmuu Mallbix pa3MepoB
pa3MemarTcss Ha OJHOM JIMCTe. Bce Trpadyiku W PUCYHKH IIOJDKHBI UMETh HYMEpaluio U
MOSICHSIFOIIME TOANMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro o0bekTa. [IpuHIMMUANBHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeboBanusimu ECK/I.

1. A6pamos, A. II. DnektpoHuka. MeToauueckue yKa3aHHs K BbIIOJIHEHUIO
71a00paTOpHBIX pabOT MO MCCIIEOBAHUIO MOJIEBBIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Onapun. CII6: I'YAIL 2009. — 42 c.: un.

2.  AOGpamoB, A. II. DnexktpoHmka. MeTroauyeckue yKa3aHHs K BBITOJIHEHUIO
1a00paTOpHBIX padOT MO MCCIIEJOBAHUIO IOJYNPOBOAHUKOBBIX auonos/ A. II
Ab6pamos, B. B. Onapun. CII16: I'VAIIL, 2008. — 41 c.: un.

3.  AOpamoB, A. II. OcHOBBI TONYNPOBOJHUKOBON AIEKTPOHUKU. MeToaudeckue
yKa3aHUs K BBITOTHEHUIO J1abopaTtopHbIX padot./ A. I1. A6pamos. CI16: I'YAIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHeie U 1oyieBblE TPAH3UCTOPBL. METOANYECKUE YKAa3aHUS K
BBITIOJIHEHHIO J1abopaTopHbix pador./ A. II. Aobpamos, B. I'. Hedemos, A. C.
[Tapackyn. CI16: I'VAIL, 2020. — 30 c.: ui.

11.3. Meroauueckue ykazaHus UIsi 0OYyYarONIMXCs 10 MPOXO0XKISHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJaroNIUiCs BBITOIHAET paboOTy MO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsS CaMOCTOSITENbHONH paboThl, y oOydaromierocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHMH M CHCTEMAaTHU3allUU TNPUOOpETaeMbIX 3HAHWM, 00ECHedrnBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJBSIIOIIMMHM  CAMOCTOSATENbHYIO  paloTy
00yYaroIUXCASIBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromumxcs
1o 3a049HOU (popme oOydeHHs ).

11.4. Meroauyeckue yKazaHusi AJisi 0OOyYaroNIUXCsl MO MPOXO0XKICHHUIO TPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamsi  OOy4alOIUXCS ~ TMPEAYyCMaTpUBaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:


https://guap.ru/standart/

— 2K3aMeH — (hopMa OLIEHKH 3HAHUH, MOIYICHHBIX 00yUYaIONIUMCS B IIPOLIECCE U3YUCHUS
BCEH MUCITUIUIMHBI WJIA €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU paObOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUId pEeHIeHUs NPaKTUYECKHUX 3aJad. ODK3aMEH, KaK IpaBUJIO, IMPOBOAMTCS B NEPHOJ
AK3aMEHALMOHHOW CECCUM W 3aBEPIIACTCS ATTECTALMOHHOW OLEHKOW «OTIMYHO», «XOPOLIOY,
«YZIOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEILHOY.

CuctemMa OLIEHOK NIpU NPOBEIEHUU IPOMEXKYTOUHON aTTECTAUUU OCYILUECTBISIETCS B
COOTBeTCTBUM ¢ TpeboBanusiMu [lomoxkennit «O TekylmeM KOHTpPOJIE YCIEBaeMOCTH U
NpOMEXKYTOUHOM arrectauu cTyneHToB ['YAIIL, oOywarommxcss Mo mporpaMMaM BBICHIETO
oOpa3zoBanus» U «O MOIYJIbHO-PEHTHHIOBON CUCTEME OLICHKH KauecTBa yueOHOM paboThl CTYI€HTOB
B ['VAID».
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