MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa nandopmarimoHHO-U3MEPUTETBHBIX CUCTEM

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MOAYJIb METPOJIOI'HYECKOI'O OBECIIEYEHUA, TIPUBOPOB U
OIITHKO-2JIEKTPOHHbBIX CUCTEM
«b1.B.03./1B.03.02 OCHOBBI 2JIEKTPOTEXHUKH U JIEKTPOHHUKN»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiis) moarororku: ['eomesust

KBanudukanus (cTerneHp) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona 8 mecsma(-eB)

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2024

Ne 000002231 Crpanuna 1 u3 13



Pa3padoruukmu:
HouenTt xadeaps MHGOpMaIMOHHO-U3MEPHUTETBHBIX CHCTEM, K.T.H.,
nouent CasoctuH I1. U.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,

YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTcTBEHHOE DUO Busa Jara, IpoToKoI
JIALIO (Ipu HaNMUYUN)
1 |3aounsrii pakynsrer | [Ipeacemarens | JlurBunenko M. B. Paccmorpeno | 15.02.2024, Ne 1
Y4ebHo-meTonu
YECKOU
KOMHUCCUU
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOGHMS TUCIMILIMHBI - TpUOOpeTeHre O0ydYaloUIMMHUCS 3HAHUN B 00JacTU TEOPHH
ANEKTPUYECKUX IIeTIeH, MPUHIUIOB paboThl ANEKTPOHHBIX MPUOOPOB M YCTPOMCTB, a TaKxke
¢opMHupoBaHUE YMEHHMH W HAaBBIKOB, HEOOXOMUMBIX [UIS I'PaMOTHOW AKCIUTyaTallld, HACTPOHKH,
BbIOOpA M HMCIIOJIB30BAHUS COBPEMEHHOTO T'€0/IE3UYECKOr0 000pynoBaHus, (PYHKIMOHUPYIOIIETO Ha
0a3e HNEKTPUYECKUX M DIIEKTPOHHBIX KOMIIOHEHTOB, BKJIIOYAs CIIYTHHKOBBIE HABHUTAllMOHHBIC
CUCTEMBI U CIIELIMAIIM3UPOBAHHBIC NIEKTPOHHBIE U3MEPUTEIIbHBIE KOMIUIEKCHI.

3agauu N3y4YeHHs TUCIUIUIAHBL:

- K3ydeHHe O0a30BBIX 3aKOHOB 3JCKTPOTEXHUKHU, NPHUHLIUIOB pabOThl 3IEKTPHUUYECKUX LeneH
IIOCTOSIHHOTO U IIEPEMEHHOTI0 TOKA, a TAK)KE METOIOB UX PacyeTa;

- OBJIaJICHUE TIPUHIIMIIAMH JIEKTPOOE30MaCHOCTH NP paboTe ¢ reoe3nuecKuM 000pyI0BaHUEM;

- TIOJIyYCHUE HABBIKOB MPUMEHEHUS 3JIEKTPUUYCCKUX YCTAHOBOK, AJICKTPONMPHUBOIA JIJISI Pa3IMUHBIX
1eJiel Mpou3BOICTBRA.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[1IK-5 CnocoGeH OCyIIECTBIATh METPOJIOTHYEecKoe obecrieueHue pa3padoTKH, MPOU3BOACTBA U
UCTIBITAaHUN TPOIYKIIUU

[TIK-5.1 Beimomasier 0co00 TOYHBIC U3MEPEHUS JJISl ONPEACIICHHs] IEHCTBUTEIIbHBIX 3HAYCHHM
KOHTPOJIMPYEMBIX TTapaMETPOB

3name:

[IK-5.1/385 ®wusnueckue MNPUHIUNBI PabOTHl  BBICOKOTOUYHBIX  HM3MEPHUTEIIBHBIX
npeoOpa3oBaTeNeil reoIe3nIeCcKux MprudopoB

Ymems:

[IK-5.1/YM4 PaccuuThiBaTh M KOMIIEHCHMPOBAaTh HMHCTPYMEHTAJbHBIE MOTPEUIHOCTH,
BbI3BaHHBIE HECOBEPILIEHCTBOM AJIEKTPOHHBIX CXEM

Braoems:

I1K-5.1/HB3 HaBbikamu cTaTuCTHUECKOH OOpabOTKH PsiIoB 0COO0 TOUHBIX M3MEPECHUM
JUISL ONIpEACIICHUS IEUCTBUTEIbHBIX 3HAYCHHI

[TK-5.2 BpImonHAEeT METPOIOTHYECKUM HAA30p 3a COOTIONCHUEM TIPABUII M HOPM 00€CTICUCHUS
€IMHCTBA U3MEPEHUI, COCTOSIHUS U IPUMEHEHUSI CPENICTB U3MEPEHHM

3name:

[1K-5.2/384 IlpaBuna MapKUpPOBKH, IUIOMOMPOBAHUS W OTpPaHUYCHHS JOCTyNa K
HEHUCTPaBHBIM HJIM HEMIOBEPEHHBIM CPECTBAM HU3MEPEHUN

Ymems:

[IK-5.2/¥M3  OmnpenensiTb  OCHOBHBIE  XapaKTEPUCTHKH  ONTHYECKUX  CHCTEM
reo/Ie3nYeCKuX NpubopoB

[TK-5.2/¥YM4 OnieHnBaTh TEXHUIECKOE COCTOSTHHUE AIEKTPOHHBIX Y3JIOB MPUOOPOB
Braoemy:

[IK-5.2/HB4 Merogamu aHaiM3a NPUYUH HECOOTBETCTBHS PE3YNbTaTOB H3MEPEHHUN
YCTaHOBJIEHHBIM HOpMaM

[TK-5.3 KoHTponupyeT u 0OHOBISET 3TAIOHHBIE 0a3bl, TOBEPOUYHOTO OOOPYIOBAHMS M CPEICTB

U3MEpPEHUN
3uameo:
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[IK-5.3/3u4 Knaccupukanuio M HEepapxuio ASTAJOHOB B O0JAcCTH TeOle3MYECKUX
U3MEPECHUU

Ymems:

[1K-5.3/YM4 PaspabaTeiBaTh TEXHUYECKHE 3aJaHUS HA MOJCPHHU3AIMIO CTEHIOB IS
MOBEPKHU T€OAC3UUECKUX MPUOOPOB

Braoems:

[IK-5.3/HB4 Metonamu pacdera MEXKIOBEPOUHBIX WHTEPBAIOB JUIS 3TAJOHHOTO
o0opynoBaHus

I1K-5.4 [ToBepsieT (kanuOpyeT) CI0XKHbBIE CPEACTBA U3MEPEHUI
3uamo:

[1K-5.4/384 CXeMOTEeXHUKY M aJITOPUTMBI PabOTHl YITIOMEPHBIX U JalbHOMEPHBIX
OJIOKOB /J15 MOHUMAaHUS CYyTH NTOBEPSEMbIX TapaMETPOB

Ymems:

[IK-5.4/YM4 OueHuBaTh BpeMsl YCTAaHOBICHHMS pabouyero pexxuMa U CTaOMIBHOCTD
NOKa3aHui mpudopa

Braoems:

[1K-5.4/HB3 HaBpikamu pacueTa TOMPABOK 3a HAKJIOH, TEMIIEpaTypy, AABJICHHE H
BJIQXKHOCTH NP KaduOpOBKe

[IK-5.5 Pa3pabateiBacT KajeHAApHBIE IIaHBI M TpaduKyd MPOBEACHHUS IOBEPOK CPEICTB
U3MEpPEHUI

3name:

[1K-5.5/383 OTBETCTBEHHOCTh 3a JONMYCK K TNPUMEHEHHIO HETIOBEPECHHBIX CPEICTB
M3MEPEHUI

Ymems:

[IK-5.5/YM3 Hcnonp30BaTh aBTOMAaTU3MPOBAHHBIE CHCTEMBI yueTa Ul OTCIICKUBAHHS
CPOKOB IOBEPKHU

Braoems:

[1K-5.5/HB3 MeToaukoii pacuera nmoTpeOHOCTH B pe3epBHOM (hoHIe TprOOPOB HA BpeMs
UX TIOBEPKHU

3. Mecto aucuumimHbl B cTpykrype OII

Hucuunnuna (Moayinb) b1.B.03.11B.03.02 «OCHOBBI 3JIEKTPOTEXHUKU U AJIEKTPOHUKI» OTHOCUTCS K
dbopMupyemMoli yyacCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTh 00pa3oBaTeIbHON MPOTpaMMbl U
u3yqaercs B cemecTpe(ax): 2.

B npomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEHICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpaszoBarenbHOI
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

bl)
/TOEMKOCTh

T)
JI€ 3aHATUS

CHhI)
[ast aTTecTamus

CHhI)

1bHas pabora

(M€ 3aHATHUA
CHBI)

/TOEMKOCTh
CBI)

[Tepuon

~
1%
-
<

—
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

< |2 o
= 5 E % )
= = O 5 £ =
= 2 2 (588
HaumeHnoBanue pa3nena, TeMbl o 2 2 |2 § ;
2| 5| E|5°2=
ARRENEEEE
o | S| E| 88 |5828&
s | E| 2|2 |8225
3] @) 2| 8 [y &
R IR |F|O |Esatr
Pa3nen 1. BBenenue 24 4 20| IIK-5.5
Tema 1.1. OcHOBBI 10 2 8
AIIEKTPOTEXHUKH U
PaAMOAIEKTPOHUKHU
Tema 1.2. Ouepk pazBuTus 14 2 12
ANIEKTPOTEXHUKH H AJIEKTPOHUKHU
Pa3gen 2. dnekrpuyeckue nenu | 40 4| 36| IIK-5.1
Tema 2.1. OcHOBHI SneKTpuueckux | 13 1| 12| HIK-5.2
Lenen [IK-5.3
Tema 2.2. Ilenn mocTosiHHOrO ToKa | 13 1| 12| IIK-5.4
Tema 2.3. llenu nepeMeHHOTO 14 2[ 12| TK-S5
TOKa
Pa3znen 3. OcHOBBI 40 4| 36| IIK-5.1
J1EeKTPOHUKHU. DPU3UKa [IK-5.2
NOJIYIIPOBOIHUKOB [IK-5.3
Tema 3.1. Dnexrponuka. dusmka 13 1| 12| HIK-5.4
TTOJTYITPOBOHUKOB [IK-5.5
Tewma 3.2. DnieMeHThI 2JIEKTPOHUKH | 13 1l 12
Tema 3.3. DnexTponnsie npubopsl | 14 21 12
Hroro 104 4 8 92

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Beeoenue

Tema 1.1. OcHosbl 2nexkmpomexHuxu u paouod1eKmpoHUKU
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JlaHHas TeMa CONEPKUT BBEACHHE B IPEAMET M 3a4a4d JHUCLMIUIMHBI, OIpPENENIEHHE MecTa
WIEKTPOTEXHUKU U PATUONIEKTPOHUKU B COBPEMEHHOM MUPE: IPOMBILUIEHHOCTb, TPAHCIIOPT, CBA3b,
BBIUMCIINTENIbHAs ~ TeXHUKA. [lepeyncisioTcss OCHOBoOmonaramoume  (HU3NYecKue IMOHATHUS:
WIEKTPUUECKUN 3apsif], NIEKTPUUECKOE II0JIE, HAIPSIKEHUE, TOK, COIPOTUBIICHUE, IPOBOIAUMOCT,
MOIIHOCTb M DJIEKTPUYECKas DJHEPrus, a TaKKe EIUHUIBI UX U3MEpeHusd. B Temy BXOIAT
KiJaccu(uKausl ~ MarepuajoB IO  3JEKTPONPOBOJHOCTH  (IPOBOAHUKH,  JTUDJICKTPUKH,
MOJYTIPOBOJHUKH) U OO0S3aTENbHBIM pa3/ien Mo 3JIeKTPoOe30MacHOCTH, BKIIOYAIONIIUI TMpaBuia
paboThI € IEKTPOYCTAHOBKAMH U MEPHI 3aIIUTHI OT OPAKEHHS TOKOM.

Tema 1.2. Ouepx passumusi 51eKMpOMEXHUKU U INEeKMPOHUKU

Tema oXBaTbIBa€T MCTOPUYECKYIO IOCIEIOBATEIBHOCTh OTKPBITHI M H300pETeHUI: TMepBbIC
HaOmoeHns cTarnaeckoro ekrpudectsa (Danec, ['mnpdepT), co3manue MepBbIX UCTOYHUKOB TOKA
(Bonbra, T'anpBanm). PaccmarpuBarorcs gpyHmameHTanbHble OTKpHITHS XIX Beka — 3akoH Owma,
3aKOH 3JIeKTpOoMarHuTHOM uHAykuuu Papanes, ypaBHeHHs MakcBeiuia, a Takke MpaKkTHUecKas
peanuzaiys NEeKTpoJBUTaTeneil U reHeparopoB. Bropas dacTb Tembl NOCBSIIEHA 3BOIIOLUHU
ANIEKTPOHUKH: OT H300pereHust paauo IlomoBeiM M MapkoHM M BaKyyMHBIX Jamm JO CO3JaHHUs
tpansuctopa (bapaun, bparreitn, Illoknu) w mepexoma K HWHTETPAIBHBIM MHKPOCXEMaM,
MUKPODJIEKTPOHUKE U HAHOTEXHOJIOTUSIM.

Pazoen 2. dnekmpuueckue yenu

Tema 2.1. OcHosbl 21ekmpudeckux yeneu

B Teme maercs ompeneneHHe SNIEKTPHUUECKOW IIENMU M €€ CTPYKTypa: HMCTOYHUKH, MPUEMHHUKH,
BCIIOMOTaTEIbHBIE AEMEHTHI. [lepeuncrnstorcst TUIBI 3JIeMEHTOB: akTuBHBIC (McTOUHUKH JJIC m
TOKa) M TIACCHUBHBIC (PE3UCTOPHI, KOHJIEHCATOPHI, KATYIIKH HWHIYKTHUBHOCTH). PaccMarpuBaroTcs
TONIOJIOTUUECKUE  TOHATHS: BETBb, y3€J, KOHTYp, a Takke Kiaccupukanus 1enen
(TMHEWHBIC/HETMHEWHbBIE, pPa3BETBICHHbIC/HEpPa3BEeTBICHHbIE). OTHENTbHO U3YyYarOTCs IpaBuja
MTOCTPOCHUS IEKTPUICCKUX CXEM M YCIIOBHBIE rpadudeckre 0003HaYEHHUsI COTVIACHO CTaHIapTaMm, a
TaKKe MOHATHSI HICATU3UPOBAHHBIX DJIEMEHTOB CXEM 3aMEIICHHS.

Tema 2.2. I]enu nocmosinnoco moka

Ora TeMa BKJIIOUYAeT M3ydeHue 3akoHa OMa s ydacTka LenH M Ui MOJHOM 3aMKHYTOHM Lienu, a
Takke 3akoHOB Kupxroda (mepBblil 3aK0H U1 y3J10B, BTOPOi 3aKOH Ui KOHTYpOB). [lepeunciustorcs
METONbl pacyeTa M aHaju3a LeNed MOCTOSHHOIO TOKa: METOJ SKBHMBAJCHTHBIX IMpeoOpa3zoBaHUit
(mocnenoBaTrenpbHOE, NMapaJlIEIbHOE M CMEIIAHHOE COEJUHEHHME PE3UCTOPOB), METOJ KOHTYPHBIX
TOKOB M METOJA Y3JOBBIX NOTEHIMAJIOB. PaccMaTpuBalOTCs BHIBI PEXKUMOB pabOTHl IIeNH
(HOMUHaJIbHBIN, XOJIOCTOM XOJl, KOPOTKOE 3aMbIKaHHE), a TaKXXe COCTABJIEHUE M IIPOBEpKa
HHEPreTUUeCcKoro O6ajaHca MOUTHOCTEH.

Tema 2.3. I]enu nepemenroco moka

B Teme BBomsATCA mMapameTpbl NEPEMEHHOTO CHHYCOHMJAJbHOTO CHUTHAla: aMIUTUTyHa, MEpHO.,
yacTtoTa, (a3a, MIHOBEHHOE M JeWCTByrollee 3HadeHHs. V3ywaioTcss 0COOEHHOCTH TOBEACHMUS
UJeaNbHBIX AJIEMEHTOB B L[EMU MEPEMEHHOIO TOKa: PE3UCTOP (AKTUBHOE CONMPOTHUBIICHUE), KATYIIKa
WHIYKTUBHOCTH (MHIYKTUBHOE PEAKTUBHOE COMPOTHUBIICHUE, CIBUT (Da3), KOHACHCATOP (EMKOCTHOE
pEaKkTUBHOE COMpPOTHUBIEHKE). PaccMaTpuBaroTCsl MOHSATHUS MOJTHOTO CONPOTUBICHUS (MMIIENaHCa),
AKTUBHOMW, PEAKTUBHOW M MOJHOM MOILIHOCTH, a TAK)K€ BEKTOPHBIE AHArpaMMbl. 3aBeplIacTCs Tema
aHaAJIM30M SIBJICHUN pe30HAaHCA HaNpsDKEHUH (B MOCIe0BaTeIbHOM KOHTYpE) M pe30HaHCa TOKOB (B
napajuieIbHOM KOHTYPE).

Ne 000002231 Crpanura 7 u3 13



Pa3zoen 3. Ocnoswt 31ekmponuku. Ouzuka noaynpoeoOHUKOE

Tema 3.1. Dnexkmponuka. Quzuxa noaynpoBOOHUKOE

Tema comepxuT oOmMe CBeACHUS O TOJYIPOBOAHUKOBBIX MaTepHanax (KpEeMHHMH, TrepMaHuil,
apCceHH]l rajulMsg) U UX 30HHOM CTpPYKType (BaJieHTHas 30Ha, 30Ha MPOBOIMMOCTH, 3alpelieHHas
30Ha). PaccmarpuBaioTCsi MeXaHU3Mbl COOCTBEHHOM (PJICKTPOHBI W JBIPKH) M NPUMECHOU
NPOBOAMMOCTH (JIOHOPHBIE M AaKIIETITOPHBIE MPUMECH, NOIYHNPOBOAHUKM N-TUNA W P-TUIA).
[TogpoOHO u3ywaercs (Qu3MKa SIEKTPOHHO-IBIPOYHOTO Iepexoaa (p-n mepexona): oOpazoBaHME
obemnenHoro ciosi, nuddysus u napeitd HocuTenel, MOTEHIMANbHBIN Oapbep. OmHchIBacTCS
BOJIbT-aMIIepHAst XapaKTepUCTUKA p-N TepexoAa Npu NPsSMOM M OOpaTHOM CMELICHHWH, a TaKxke
BIIMSIHUE TEMIIEpaTyphbl Ha €ro CBOWCTBA.

Tema 3.2. Dnemenmol 21eKMPOHUKU

JlaHHAs1 TeMa MOCBSIIEHA U3YYEHUIO TIOTYIPOBOAHUKOBBIX JHOIOB: MX YCTPOHCTBO, KIaCCHU(DUKAIIHS
U mapameTphl. [lepedyncistoTcss OCHOBHBIC THITBI JHOIOB: BBIIPSIMUTEIBHBIC, WMIYJILCHBIC,
CTaOMIUTPOHBI  (OTIOPHBIC JUONBI), BapuUKambl (€MKOCTHBIE JHOJIbI), TYHHEJIbHBIC JIHOJBI,
CBETOMUOABI U (OTOAMOIBI. PaccMaTpuBarOTCS WX BOJBT-AMIIEPHBIC XapaKTEPUCTUKUA M OOJIACTH
npuMeHeHus. Kpome Toro, B TeMy BXOAST MAaCCHUBHBIC 3JIEMEHTHI JEKTPOHHBIX CXEM: PE3UCTOPHI
(MOCTOSIHHBIE U TIEPEMEHHBIE) M KOHACHCATOPHI (Pa3IMYHBIX THIIOB), UX MAapKUPOBKA M OCHOBHBIE
XapaKTePUCTUKHU, a TAKXKE OMTPOHBI KAK KOMOMHUPOBAaHHBIE IIPHUOOPHI.

Tema 3.3. DnexkmpoHuvle npubopvl

Tema oxBarhIBaeT NPHUHLHUIBI Pa0OTHl, KOHCTPYKLUMH W TapaMmeTpbl TPaH3UCTOpOB. M3yuarorcs
OUIIONISIPHBIE TPAH3UCTOPBI: CTPYKTYPBI p-n-p U N-p-n, (PU3NYECKUE MPOLECCHl B TPAH3UCTOPE, TPH
cXeMbl BKJIIOYeHHs (C oOmeil 0a3o0if, OOIMM 53MUTTEPOM, OOIIUM KOJUIGKTOPOM) M  HUX
CpPaBHMUTEIbHBIM aHanu3. PaccmaTpuBaroTCs TMOJIEBBIE TPAH3UCTOPHI: C YHOPABISAIOUIMM  p-h
NEePexoZioM U ¢ M30IUpOBaHHBIM 3aTBopoM (MOII-TpaH3uCTOPBI), HX OCOOCHHOCTH M HapaMeTpHl.
Bo BTOpoii WacTH mEpeUUCIAIOTCS TUPHUCTOPBI (AMHUCTOPBI, TPUHHUCTOPBI, CHUMHUCTOPHI), HUX
CTpyKTypa M paboTa B KIIOYEBOM pEXKUME. 3aBepliacTcs TeMma KpaTKuM O0030pOM TMOHSATHS
MHTETPaJIbHON MUKPOCXEMbI U TeHCHIIMIA Pa3BUTUSI COBPEMEHHON IIEMEHTHON 0as3bl.
Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

IIpomedsxcymounas ammecmayusa: 3avem, 2-5 1emHss ceccusl.

3adeT OLIEHUBAETCS 1O CICAYIOMIEH IIKaJie:

- OIICHKA «3a4TE€HO)» BBICTABISIETCS, €ClIM 00yJarouiicss UMeeT TyOOKHe, HCUEPIbIBAIOINE 3HAHUS
B 00bEME OCBOCHHOM MPOTPaMMBbI; 3HAHUE OCHOBHOW (00sI3aTENBHOM) JUTEPATyphl; HaeT
MPaBWJIbHBIE U YBEPEHHbBIE OTBETHI, CBUJIETEIBCTBYIONINE O HAIMYUHU TBEPHAbIX 3HAHUI U HABBIKOB B
UCIOJIB30BaHUM TEXHUUYECKHX CpPEJCTB; IOJHOE, YETKOE, I'PaMOTHOE M JIOTUYECKU CTPOHHOE
U3JIOKEHHE MaTepuana; JeMOHCTPUPYET CBOOOIHOE MPUMEHEHHE TEOPETHUECKUX 3HAHMI; a TaKxke
aBTOMAaTUYECKHU, KOrJa O0yJaromuics 3a MPOMEXYTOUHYIO aTTeCTAIIMI0 UMEET OILICHKU «OTIUYHOY;

- OIICHKAa «HE 3aYTEHO» BBICTABIsSIETCS OOydarouieMycs B Cllydae HaJIU4usl TpyObIX OIIMOOK MpHU
U3JIOKEHUH OTBETa Ha OCHOBHBIE BOIPOCHI MPOTPAMMBI, CBHETEIbCTBYIONIMX O HEMPAaBHILHOM
MOHMMAHUU TIPEAMETa; MPHU pPELICHUH MPaKTUUYEeCKUX 3aJad IOKAa3aHO HE3HaHHE CIOCOOO0B HX
pelIeHus, MaTeprall U3JI0KeH OeCopsAI0YHO U HEYBEPEHHO.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 3. Ocnoswt 31ekmponuku. Ouzuka noaynpoeoOHUKOS
Konmponupyemwie /K TIK-5.1 IIK-5.2 IIK-5.3 IIK-5.4 I[IK-5.5

Tema 3.3. DnexkmpoHuvle npubopvl
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. PacyeT NTMHEHHBIX 3JIEKTPUYECKUX IEMEeH U aHAIU3 MOTYIPOBOJHUKOBBIX CXEM
Yacts 1. TeopeTnueckue Bonpockl (2 BoIIpoca 110 BApuaHTaM):

OCHOBBI 3JIEKTPOTEXHUKHU: AHaK3 METOAOB pacyeTa CIOXKHBIX LENeld MOCTOSTHHOTO TOKa (METO.
KOHTYPHBIX TOKOB WJIM Y3JIOBBIX NOTEHUUaNoB). Du3nMueckuil CMbICI W IPUMEHEHUE 3aKOHOB
Kupxroda.
OCHOBBI pasnOdIeKTPOHUKH: [IpuHIMIT PabOTHl MONYHIPOBOAHUKOBOTO JHMOAA M OWUIOISPHOTO
TpaH3ucTopa. BonbT-aMnepHble XapakTepUCTUKM W CXeMbl BKJIIOYeHHS (¢ oOmei 6a3oii,
SMUTTEPOM).

UYacTs 2. 3agaun (2-3 3a1a4u 10 BApUAHTAM):

- 3amaya 1 (PacdeT 1ienu nmocTossHHOTO TOKA):

VYenosue: Jlana sneKkTpuyeckas CXeMa CO CMEIIAHHBIM COE€MHEHUEM pe3ucTopoB (ucrtouHuk IJC,
4-5 pe3ucTopos).

TpeOyercst:

YIpoCTUTh CXeMY, HAUTH KBUBAJIEHTHOE COMPOTUBIICHUE 1IETIH.
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Paccuurars TOKM BO BCEX BETBSIX.
CoctaBuTh 0ayaHC MOLTHOCTEH (IMPOBEPHUTH, YTO MOIIHOCTh MCTOYHHKA paBHA CYMME MOIIHOCTEH
norpeduTenei).

- 3agaua 2 (Pacuer nienu nmepeMeHHOTO TOKA):

VYenoBue: /lana nenps nmepeMeHHOrO TOKa C MOCJEAOBATENIbHBIM WM MapajlieIbHBIM COeTMHEHUEM
pe3ucTopa, KaTylKd HHAYKTUBHOCTH U KoHAeHcaropa (RLC-nens). 3amanpl mapaMeTphl 3JIEMEHTOB
Y 4acTOTa/HaIpsHKEHNE UCTOUHHUKA.

TpeOyercs:

OrnpenenuTs MOJIHOE COMPOTUBIICHHUE 1IeTH (7).

HaiiTi ToK B 11enu u najieHre HampspKeHUsT Ha KaXkJIOM SJIEMEHTE.

Paccunrtarh akTUBHYI0, PEAKTUBHYIO U MOJIHYIO MOIITHOCTb.

[TocTpouTh BEKTOPHYIO IHarpaMMy TOKOB U HANPSHKCHUH.

- 3agaua 3 (IToaynpoBOIHUKOBBIN BHITIPSIMHUTEID):

Yenosue: Jlan onHO(ha3HBIM MOCTOBOM BBIIPSIMUTENH HA MOTYTPOBOTHUKOBBIX TUO/IaX C HATPY3KOM.
TpeOyercs:

OOBSICHUTH MPUHIIAI PabOTHI CXEMBI (KaK JUOJbI MPOITYCKAIOT TOK B OJTHY CTOPOHY).

N300pa3uth BpeMeHHbIE AUarpaMMbl HapsHKEHHs] Ha BXOJIE U BBIXOJE BBIIPSAMUTENS (10 U HOcIie
CINIYKUBAIOLIETO KOHJIEHCATOPA).

[TonoOpath auoAbI AJis 3aJaHHOW MOIIHOCTH HAarpy3KH (110 CIIPaBOYHBIM JAHHBIM).

Odopmienue:
OO6s3aTeTbHO HAJIWYUE TUTYJIBHOTO JIMCTA, HCXOAHBIX JAHHBIX CBOETO0 BapHaHTa, IMOAPOOHBIX
pacueToB U BHIBOJIOB.
8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

2-5 1emuss ceccust, 3auem
Konmponupyemwie U/IK: 1IK-5.1 I1K-5.2 [IK-5.3 I[IK-5.4 [IK-5.5
Bonpocsl/3ananus:

1. Yepe3 kakod MNPOMEKYTOK BPEMEHHM MPAKTUYECKH MOXKHO CUUTATh, YTO MEPEXOIHBIN

MPOLECC B AIEKTPUUECKON LIETH 3aKOHUUJIICS C TOYHOCTHIO 10 1%?

2. Kakoli MmaremaTHuecKkuil ammapar NpUMEHSETCS A aHajau3a LENell NepeMeHHOTro
CHUHYCOMJIAJIbHOTO TOKa?

3. Uto mnoHMMaeTcs TMOJ XapaKTEPUCTHUYECKUM COMPOTHBICHHEM IIPH pPE30HAaHCE B
KoJIeOaTeIbHOM KOHTYpE?

4. Onumure TpUHIKI paboThl GUIBTPA TUIA «IIPOOKa» M €ro Ha3HAYEHUE B AIEKTPUUECKUX
LETISIX.

5. Uro oneHuBaeT enuHMIA H3MepeHus «bem» 1 Kak oHa CBs3aHa ¢ Jeruoeom?
6. B yeM 3akirouaeTcsi OTIAMYHUE ANEKTPOTEXHUKH OT PATUOIICKTPOHUKH ?
7. Kakue 0CHOBHBIE 3JIEMEHTBI BXOJISIT B CTPYKTYPY MIEKTPUUECKOU 1enu?

8. O0bsicHuTE CyTh 3aKoHa Kupxroda 1151 TOKOB M IPUBEANTE MPUMEP €r0 IPUMEHEHHUSI.
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9. KaKI/Ie MCETOIbI pacqua BHCKTpI/I‘-ICCKI/IX I.[el’[eﬁ IIOCTOAHHOI'O TOKA BbI 3HACTC U B UEM HUX
ocobeHHOCTH?

10. Kak paccuuTbiBaeTCAd 5SKBHBAJECHTHOE COMPOTUBICHHE NIPU TMOCIEAOBATEIBHOM U
napajieIbHOM COEAMHEHNUU PE3UCTOPOB?

11. Yro Takoe aKTUBHOE, PEAKTUBHOE U IIOJHOE COMPOTUBIIEHUE B LIETISIX IEPEMEHHOTO TOKa?
12. Kak cTposiTCS M1 MHTEPIPETUPYIOTCS BEKTOPHBIE JUarpaMMbl HaPsSyKEHUI U TOKOB?

13. OnumuTe ycnoBHs BO3HHUKHOBEHHS PE30HAHCA B MOCIEIOBATEILHOM M IMApauIeIbHOM
KoJie0aTeIbHbIX KOHTYpPaX.

14. Kakue ¢usmdeckre CBONCTBA TOMYMPOBOIHUKOB OIPEACISIIOT WX HCIOJIb30BaHHUE B
AIIEKTPOHUKE?

15. B yem npuHIMOHAIBEHOE OTIIMYHE OUITOJIIPHOTO TPAH3UCTOPA OT MOJIEBOTO?

16. Kak paboraeT NOITYNPOBOAHMKOBBI JMOA W B KAKHX pPEKUMAX OH MOXKET
(byHKIMOHUPOBATH?

17. Yto Takoe HHTErpaJibHbIE CXE€Mbl M KaKue TMPEUMYIIECTBA OHM HMEIOT Mepen
JTUCKPETHBIMU 3JIeMEeHTaMu?

18. OObsAcHUTE NMPUHLUM JACUCTBUS YCHIIUTENS U OCHOBHBIC XapaKTEPUCTHKH, KOTOPBIE €ro
OIMCBIBAIOT.

19. Kak ycTpo€eH U i1 4ero UCHoJb3yeTCsl TEHEPATOP B ANEKTPOHHOM TEXHUKE?

20. Kakue Tumnsl mpeoOpa3oBaresnieii CymecTBYIOT U KaKOBBI MX (PyHKIIHH?

21. Kak paccuutbiBa€TCA MOIIHOCTH B LIEMU CUHYCOUJAIBHOIO TOKA?

22. Yto Takoe mepexoaHbI MPOLECC B ANEKTPUUECKON IIENU U KaK €ro XapaKTepu3yroT?
23. OnumuTe METO/Ibl aHAJIU3a CBA3AHHBIX KOJEOATeIbHBIX KOHTYPOB.

24. Kak BIMsieT 4acTOTa CUTHAJIa HA MapaMeTPhI [ENU MePEMEHHOTO ToKa?

25. B uem 3akmovaetcst puszuka paboThI MOTYITPOBOHUKOBBIX PE3UCTOPOB?

26. Kakue cymecTByIOT THITBI JIEKTPOHHBIX TPHOOPOB M MX KJIacCU(PUKALIUS?

27. KakoBbl OCHOBHBIE€ SHEPIreTUUECKUE COOTHOIIEHHUS B JIEKTPUUYECKON LIETTH?

28. YUro Takoe Ko (PHUIMEHT yCUIEHUS U KaK OH BIIUSAET Ha pabOTy YCHUITUTEINS?

29. OnumuTe mpoliecc mMpeodpa3oBaHus IHEPTUN B ANEKTPOHHBIX MPEe0Opa3oBaTesix.
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30. KakoBbl OCHOBHBIE 3Talbl Pa3BUTUS JIEKTPOTEXHUKU U DIEKTPOHUKH B MUCTOPUYECKOM
KOHTEKCTe?

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. CxopusikoB B. A. O01mast 27eKTpOTeXHUKA U JIEKTPOHUKA: YICOHHK I By30B: YUCOHUK ISt
By30B / B. A. CxopHskos, B. fI. ®ponos. - 3-¢ u3a., crep. - Cankr-IlerepOypr: Jlans, 2022. - 176 c. -
978-5-507-44857-9. - Tekct: onekrponHbii. // W3nmarensctBO Jlamp: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/247409.jpg (mara obpamenus: 16.03.2025). - Pexum
J0CTyTa: 1O TMOAMKICKE

2. T'opneeB-byprauit M. A. OOmiast 3J€KTPOTEXHUKA U AIEKTPOHHUKA: YdeOHOe TTocoOue: yueOHoe
nmocooue / M. A. Topnees-ByprBum. - OOmiasi SJIEKTpPOTEXHMKA W JJIEKTpOHWKA - MocCkBa:
MUCHU-MI'CY, An IIu Ap Menua, 9bC ACB, 2024. - 331 c. - 978-5-7264-3456-8. - Tekcr:
anektpoHubid. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/140491.html (mara
obpamenust: 16.03.2025). - Pexxum nocTyma: 1mo moamnmcke

Jlononnumenvuas numepamypa

1. BompmakoB B. A. JlaGoparopHbiii mpakTUkyM Mo gucturuinHe "OOImasi 3JeKTpOTeXHUKA U
anekTponuka" / B. A. bonsmaxkos, 0. M. Illanapenko. - JlabopaTopHbIil MPaKTHUKYM 1O JUCITUTIIMHE
"OOmast amekTpoTexHuka u AmekTpoHuka" - Cankrt-IlerepOypr: Poccuiickuii rocymapcTBEHHBIN
ruapomeTeoposiornaeckuii yausepcutet, 2006. - 91 c. - 2227-8397. - Tekcr: snexrponnsiid. // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/12491.html (mara obpamenus: 16.03.2025). -
Pexxum goctyna: mo nmoanucke

2. KaszpkoB O.M. OCHOBBI HPOMBIIUICHHOW 3MEKTPOHUKU: Yuel. JUIsl HEeNEKTPOTEXH. CIIeL.
By30B. / Ilox pen. B.I. T'epacumoBa. / O.M. KusizpkoB, A.E. Kpacnononsckuii, B.B. Cyxopykos; O.
M. Kus3ekoB, A. E. Kpacrnononsckuii, B. B. Cyxopykos ;. - 3-¢ u3a., nepepad. u jgor. - Beicm. mk.,
1986. - 336 - TekcT: HENMOCPEACTBEHHBIN.

3. Hdeiimmux @. Pagno-reone3nyeckue U MEKTPO-ONTHYECKUE U3MEPEHUs: YUeOHHK ISl By30B /
[Ton pen. B.J. bonbmakoBa. / @. eitmnux, A.H. Tony6es, B.I1. Bacunses. - Henpa, 1985. - 303 -
TekcT: HenmoCpeACTBEHHBIN.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://www.iprbookshop.ru/ - IPR BOOKS
2. https://znanium.ru/ - SnekTpoHHO-OMOMMOTEYHAas cucTema "Znanium"

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus

(0bHOBGIEHUE NPOU3BOOUMCS NO Mepe NOSABIEHUS HOBbIX 8ePCULL NPO2PAMMDbL)
1. Microsoft Office;
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Ilepeuens uHghopmayuoHHO-CHPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
ABromaru3upoBaHHoe padouee mecto (APM) - 15 mT.
Jlocka HacTeHHas] OHORJIEMEHTHAS - 2 IIT.
[TpoekTtop - 1 .

CmemaHHbIN THIT
ABromaru3upoBaHHoe padouee mecto (APM) - 1 mT.
Jlocka HacTeHHasl OHORJIEMEHTHAS - 2 IIIT.
NHtepakTBHAsA MaHeN b - 1 mT.
[TpoekTtop - 1 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C menpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH JIOMAIIHHAE
paboThI O yKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEAjaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILINHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYECHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH IJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBAIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCHUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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