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.03.01 OBLIASA SJIEKTPOTEXHUKA U SJIEKTPOHUKA»

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
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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.

3anaun n3y4eHus JUCIUILINHBL:
- K3ydeHHe O0a30BBIX 3aKOHOB 3JCKTPOTEXHUKHU, NPHUHLIUIOB pabOThl 3IEKTPHUUYECKUX LeneH
IIOCTOSIHHOTO M TIEPEMEHHOI0 TOKa, & TAKXKE METOJI0B MX 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

3nams:

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

Ymemu:

[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

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

[IK-5.2/HB4 Mertogamu aHanM3a NPUYUH HECOOTBETCTBHS PE3YyNbTaTOB H3MEPEHHN
YCTaHOBJIEHHBIM HOpMaM

[TK-5.3 KoHTponupyeT u 0OHOBISET 3TAIOHHBIE 0a3bl, TOBEPOUYHOTO OOOPYIOBAHHS M CPEACTB
U3MEpPEHUN

3name:

[IK-5.3/3u4 Knaccupukanuio M Hepapxuio ASTAJOHOB B O0JACTH TeO0Ae3MYECKUX
U3MEPECHUU

Ymems:
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[IK-5.3/¥YM4 PazpabareiBaTh TEXHUYECKHUE 3aJlaHUS HA MOJCPHU3AIMIO CTCHIIOB IS
MOBEPKH I'e0Ie3UICCKUX MTPUOOPOB

Braoems:
[1K-5.3/HB4 Metomamu pacdeTa MEXKIOBEPOUYHBIX MHTEPBAJIOB JJI OSTaJOHHOTO
000pynoBaHUs

ITK-5.4 TToBepsieT (kaOpyeT) CIOKHBIC CPEACTBA H3MEPEHUI
3Hamo:

[IK-5.4/3u4 CxeMOTeXHUKY M aJrOpuTMbl palOOThl YIIIOMEPHBIX M JaJbHOMEPHBIX
0JIOKOB /ISl HOHUMAHHUS CYTH TTOBEPSEMBIX ITapaMeTPOB

Ymems:

[1K-5.4/Ym4 OueHuBath BpeMsi YCTAHOBJICHUS pa0bOyero pexuMa W CTaOMIBHOCTh
MoKa3aHuil mpubdopa

Braoems:

IIK-5.4/HB3 HaBplkamMu pacueTa TOMPABOK 3a HAKJIOH, TeMIEepaTypy, AaBICHUE U
BJIQKHOCTH NP KaJTMOpPOBKE

[1K-5.5 Pa3pabarbiBaeT KajleHIApHbIE IUIaHbBI M TIpadUKUd TPOBEICHHS IOBEPOK CPEICTB
U3MEPEHUN
3namo:
[1K-5.5/3u3 OTBETCTBEHHOCTh 3a JOMYCK K TPUMEHEHUIO HENOBEPEHHBIX CPEACTB
U3MEPECHUU
Ymemo:
[1K-5.5/YM3 Vcnonb30BaTh aBTOMAaTU3UPOBAHHBIC CUCTEMBI ydeTa JJIsi OTCIIC)KUBAHHS
CPOKOB IIOBEPKHU

Braoemy:
[TK-5.5/HB3 Metonukoii pacuera moTpeOHOCTH B pe3epBHOM (POHIE MPUOOPOB HA BPEeMs
UX MTOBEPKHU

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Momynb) b1.B.03.71B.03.01 «O01mast aIeKTpOTEXHUKA U AJIEKTPOHUKA» OTHOCUTCS K
dbopMmupyemoil yyacTHUKaMH 00pa30oBaTeIbHBIX OTHOLICHHUM YacTu o0Opa3oBaTelbHON MpOrpaMmbl U
n3ydaeTcs B cemecTpe(ax): 2.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
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Bcero 108 3|4 |89 4 |

5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

s |2 o
= S S ;% R
- S \e) ==
S | E| & [E5 B
= ; S 8 o
E < E’§ 8 (O]
2| 9| = |=EZ8
HaumeHnoBanue pa3nena, TeMbl o 2 2128 =
|8 E8|5%2¢z
0] 0] S
|2 |¢c|gics
o = E Q|55 48 g
s | E| 2|2 (8225
3] @) 2| 8 By &
R IR |F|O |Esatr
Pasnen 1. BBenenue 24 4 20| IIK-5.5
Tema 1.1. OcHOBBI 10 2 8
AIIEKTPOTEXHUKU U
PaAMOAIEKTPOHUKHU
Tema 1.2. Ouepk pa3BuTHs 14 2 12
ANIEKTPOTEXHUKH H DJICKTPOHUKHU
Pa3gen 2. Dnekrpuyeckue nenu | 40 4| 36| IIK-5.1
Tema 2.1. OcHOBHI 2nekTpuueckux | 13 1| 12| HIK-5.2
nenen [IK-5.3
Tema 2.2. Ilenn mocTostHHOrO ToKa | 13 1| 12| IIK-5.4
Tema 2.3. llenu nepeMeHHOTO 14 2[ 12| TKS5
TOKa
Pa3znen 3. OcHoOBBI 40 4| 36| IIK-5.1
JIEeKTPOHUKHU. DPU3UKa [IK-5.2
NOJIYNIPOBOIHUKOB [IK-5.3
Tema 3.1. Dnextponuka. ®usmka 13 12| HIK-5.4
TTOJTYITPOBOHUKOB [IK-5.5
Tewma 3.2. DnieMeHTHI 2JIEKTPpOHUKH | 13 1l 12
Tema 3.3. Dnextponnsie npubopsl | 14 21 12
Hroro 104 4 8 92

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue

Tema 1.1. OcHosbl 2nexkmpomexHuKu u paouod1eKmpoHUKU

JlaHHas TemMa CONEPKUT BBEACHHE B IpPEAMET M 3aJa4d JUCLMIUIMHBI, OIPENEIIEHHEe MecTa
WIEKTPOTEXHUKU U PATUONIEKTPOHUKU B COBPEMEHHOM MUPE: NIPOMBILUIEHHOCTb, TPAHCIIOPT, CBA3b,
BBIUMCIINTENIbHAS ~ TeXHUKA. [lepeyncisioTcss OCHOBoOMonaramoumme  (HU3NYecKue  IMOHATHUS:
WIEKTPUUECKUN 3apsif], NIEKTPUUECKOE II0JI€, HAIPSIKEHUE, TOK, COIPOTUBIICHUE, IPOBOIAUMOCT,
MOIIHOCTb M DJJIEKTPUYECKas DJHEPrus, a TakKe EIUHUII UX HU3MEpeHusd. B Temy BXomAT
KJaccu(UKausl ~ MaTepuajoB IO  3JEKTPONPOBOJHOCTH  (IPOBOAHUKH,  JTUDJICKTPUKH,
MOJYTIPOBOJHUKH) U OO0S3aTeNbHBIM pa3/en Mo 3JIeKTPoOe30MacHOCTH, BKIIOYAIONIIUI TMpaBUiia
paboThI € AIEKTPOYCTAHOBKAMH U MEPBI 3aIIUThI OT OPAKEHHS TOKOM.
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Tema 1.2. Ouepx passumusi 51eKMPOMEXHUKU U INEeKMPOHUKU

Tema oxBaThIBa€T HCTOPHYECKYIO TIOCIEIOBAaTEIbHOCTh OTKPBITUH U HU300peTeHHil: mepBbie
HaOoeHns cTarudeckoro sekrpudectsa (Danec, ['mnpdepT), co3manue mMepBbIX UCTOYHUKOB TOKA
(Bonbra, T'anpBanm). PaccmarpuBarorcs gyHmameHTanbHble OTKpHITHS XIX Beka — 3akoH Owma,
3aKOH 3JIeKTpoMarHuTHOM uHAykuuu Papanes, ypaBHeHHs MakcBeiuia, a TakKe MpaKTHUecKas
peanu3aiys dNEKTpoJBUTaTeneil U TreHeparopoB. Bropas dYacTb Tembl NOCBSIIEHA 3BOJIOLUHN
ANIEKTPOHUKH: OT H300pereHust paauo IlomoBeiM M MapkoHM M BaKyyMHBIX Jamm JO CO3JaHUs
tpanzuctopa (bapaun, bparreitn, Illoknu) w mepexoma K HWHTETPAIBHBIM MHKPOCXEMaM,
MUKPODJIEKTPOHUKE U HAHOTEXHOJOTUSIM.

Pazoen 2. dnekmpuueckue yenu

Tema 2.1. OcHosbl 21eKkmpudeckux yeneu

B Teme maercst ompezneneHHe SIEKTPHUECKOW IIENMUM M €€ CTPYKTypa: MCTOYHUKH, MPUEMHHUKH,
BCIIOMOTATEIbHBIC AEMEHTHI. [lepeuncrstorcst TUIBI 3JIeMEHTOB: akTuBHBIC (McTOUHUKH JJIC m
TOKa) M TIACCHUBHBIC (PE3UCTOPHI, KOHJIEHCATOPHI, KATYIIKH HWHAYKTHUBHOCTH). PaccMarpuBaroTcs
TOTIOJIOTUUECKUE  TOHATHS: BETBb, y3€J, KOHTYp, a Takke Kiaccupukanus 1eneu
(TMHEWHBIC/HETMHEWHbBIE, pPa3BeTBICHHbIC/HEpPa3BEeTBICHHbIE). OTHENbHO U3YyYarOTCs IpaBuja
MTOCTPOCHUS IEKTPUICCKUX CXEM M YCIIOBHBIE rpadudeckre 0003HaYEHHUsI COTVIACHO CTaHIapTaMm, a
TaKKe MOHATHSI HICATU3UPOBAHHBIX JIEMEHTOB CXEM 3aMEIICHHS.

Tema 2.2. I]enu nocmosinno2o moka

Ora TeMa BKJIIOUYAeT M3ydyeHue 3akoHa OMa s ydacTKa LEeNH M Ui MOJHOM 3aMKHYTOHM Lienu, a
Takke 3akoHOB Kupxroda (mepBblil 3aK0H U1 y3J10B, BTOPOIi 3aKOH Ui KOHTYpOB). [lepeuncustorcs
METONbl pacyeTa M aHaju3a Lened MOCTOSHHOTO TOKa: METOJ SKBHMBAJCHTHBIX IMpeoOpa3zoBaHUI
(mocnenoBaTrenpbHOE, NMapajlIeIbHOE U CMEIIAHHOE COEJUHEHHE PE3HCTOPOB), METOJ KOHTYPHBIX
TOKOB M METOA Y3JOBbIX NOTEHIMAJIOB. PaccMaTpuBalOoTCsl BHIBI PEXKUMOB paboOTHl IIeNH
(HOMUHaJIbHBIN, XOJIOCTOM XOJl, KOPOTKOE 3aMbIKaHHE), a TaKXXe COCTABJIEHUE M IIPOBEpKa
HHEPreTUUECcKoro O6ajJaHca MOUTHOCTEH.

Tema 2.3. Ilenu nepemenno2o moka

B Teme BBomsATCA mMapameTpbl NEPEMEHHOTO CHHYCOHMJAJbHOTO CHUTHAla: aMIUTUTyHa, MEpHO.,
yacTtoTa, (a3a, MIHOBEHHOE M JeWCTByrollee 3HadeHHs. V3yuaioTcss 0COOEHHOCTH TOBEACHMUS
UJCaIbHBIX AJIEMEHTOB B LIEMU MEPEMEHHOIO TOKa: PE3UCTOP (AKTUBHOE CONPOTHUBIICHUE), KATYIIKa
WHIYKTUBHOCTH (MHIYKTUBHOE PEAKTUBHOE COMPOTHUBIICHUE, CIBUT (Da3), KOHACHCATOP (EMKOCTHOE
pEeaKkTUBHOE COMpPOTHUBIEHKE). PaccMaTpuBaroTCsl MOHATUS MOJTHOTO CONPOTUBICHUS (MMIIENaHCa),
AKTUBHOMW, PEAKTUBHOW M MOJHOM MOIIHOCTH, a TAK)K€ BEKTOPHBIE AMArpaMMbl. 3aBeplIacTCs Tema
aHaAJIM30M SIBJICHUN pe30HAaHCA HaNpsDKEHUH (B MOCIe0BaTeIbHOM KOHTYpE) M pe30HaHCa TOKOB (B
napajuieIbHOM KOHTYPE).

Pazoen 3. Ocnoewt nekmponuxu. Quzuka noaynpo8oOOHUKOE

Tema 3.1. Dnexkmpornuxa. Quzuxa noLYNPOBOOHUKOS
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Tema comepxuT oOmMe CBeACHUS O TOJYIPOBOAHUKOBBIX MaTepHanax (KpEeMHHMH, TrepMaHui,
apCeHH]l rajulMsg) U UX 30HHOM CTpPYKType (BaJieHTHas 30Ha, 30Ha MPOBOIMMOCTH, 3alpelieHHas
30Ha). PaccmarpuBaroTCsi MeXaHU3MBbl COOCTBEHHOM (PJEKTPOHBI W JBIPKHM) M NPUMECHOU
NPOBOAMMOCTH (JIOHOPHBIE M AaKIIETITOPHBIE MNPUMECH, NOIYHNPOBOAHUKHA N-TUNIA W P-TUIA).
[TogpoOHO u3ywaercs (Qu3MKa SIEKTPOHHO-IBIPOYHOTO Tepexoaa (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
BJIMSIHUE TEMIIEPaTyphbl Ha €r0 CBOWCTBA.

Tema 3.2. Dnemenmol 21eKMPOHUKU

JlaHHas1 TeMa MOCBSIIEHA U3YYECHUIO TIOTYIPOBOAHUKOBBIX JHOMIOB: MX YCTPOHCTBO, KIaCCHUDUKAIIHS
U mapameTphl. [lepedymcisioTcss OCHOBHBIC THITBI JIMOIOB: BBIIPSIMUTEIBHBIC, WMITYJILCHBIC,
CTaOMIUTPOHBI  (OTIOPHBIC JUONBI), BapuWKambl (€MKOCTHBIE JHOJIbI), TYHHEJIbHBIC JTHOJBI,
CBETOMUOABI U (OTOAMONBI. PaccMaTpuBarOTCS WX BOJBT-AMIIEPHBIC XapaKTEPUCTUKUA M OOJIACTH
npuMeHeHns. Kpome Toro, B TeMy BXOAST MACCHBHBIC 3JEMEHTHI JIEKTPOHHBIX CXEM: PE3UCTOPHI
(MOCTOSIHHBIE U TIEPEMEHHBIE) M KOHACHCATOPHI (Pa3IMYHBIX THIIOB), UX MAapKUPOBKA M OCHOBHBIC
XapaKTePUCTUKHU, a TAKXKE OMTPOHBI KAK KOMOMHHUPOBAaHHBIE IIPHUOOPHI.

Tema 3.3. DnekmpoHuvle npubopvl

Tema oxBaThIBaeT NPHUHLHUIBI PAa0OOTHl, KOHCTPYKLUMH W TapamMeTpbl TPaH3UCTOpOB. M3yuarorcs
OUIIONSIPHBIE TPAH3UCTOPBI: CTPYKTYPBI p-n-p U N-p-n, (PU3NYECKUE MPOLECCHl B TPAH3UCTOPE, TPH
cXeMbl BKJIIOYeHHs (C oOmeil 0a3o0if, OOIMM 5SMUTTEPOM, OOIIUM KOJUIEKTOPOM) M HUX
CpPaBHMUTEIbHBIM aHanu3. PaccmaTpuBaroTCs IMOJIEBBIE TPAH3UCTOPHI: C YHOPABISAIOLIMM  p-h
NEPeXoZioM U ¢ M30IUpOBaHHBIM 3aTBopoM (MOII-TpaH3uCTOPHI), HX OCOOCHHOCTH M HapaMeTpHl.
Bo BTOpoii WacTH meEpeUUCISAIOTCS TUPHUCTOPBI (AMHUCTOPHI, TPUHHUCTOPBI, CHUMHUCTOPHI), HUX
CTpyKTypa M paboTa B KIIOYEBOM pEXKUME. 3aBepliacTcs TeMma KpaTkKuM O030pOM TMOHSATHS
MHTETPaJIbHON MUKPOCXEMbI U TeHCHIIMIA Pa3BUTUSI COBPEMEHHON IIEMEHTHOU 0a3bl.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

6. Illopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPerviaMeHTUPYETCsS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomescymounas ammecmayus: 3auem, 2-s 1emHss CeCCUsl.

3a4yeT OLEHUBAETCSI 110 CIEAYIONIEH IIKaJIe:

- OILICHKA «3a4TE€HO» BBICTABIIACTCS, €CIIM 00yUalOMMNCs UMeeT TITyOOKHe, NCUEPITIBIBAIOIINE 3HAHUS
B 00beMe OCBOCHHOI NMPOrpaMMBbl; 3HaHHE OCHOBHOM (00513aTeNIbHON) TUTEpaTyphl; JaeT
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MIpaBWJIbHBIE U YBEPEHHbIE OTBETHI, CBUJIETEIBCTBYIONINE O HAIMYUHM TBEPJbIX 3HAHUI U HABBIKOB B
UCIIOJIb30BaHUM TEXHHUUYECKHX CpPEJCTB; IOJHOE, YETKOE, I'PaMOTHOE M JIOTUYECKHU CTPOHHOE
U3JIOKEHHE MaTepuana; JeMOHCTPUPYET CBOOOIHOE MPUMEHEHHE TEOPETHUECKUX 3HAHMI; a TaKxke
aBTOMAaTUYECKHU, KOrJa OOyJaromuics 3a MPOMEXYTOUHYIO aTTECTAI[MI0 UMEET OLICHKU «OTIUYHOY;

- OIICHKAa «HE 3aYTEHO» BBICTABISIETCS OOydaroueMycs B Cllydae HaJIU4YUsl TPyObIX OIIMOOK MpHU
U3JIOKEHUH OTBETa HAa OCHOBHBIE BOIPOCHI MPOTPAMMBI, CBHETEIbCTBYIONIMX O HEMPAaBHILHOM
MOHMMAHUU TIPEAMETa; MPHU pPELICHUH MPaKTUUYEeCKUX 3ajad IOKa3aHO HE3HaHHE CIOCOOOB HX
pellIeHus, MaTeprall U3JI0kKeH OeCopsAI0YHO U HEYBEPEHHO.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 3. Ocnoewt nekmponuxu. Puzuka noaynpo8oOOHUKOE
Koumponupyemvie U/IK: 1IK-5.1 I1K-5.2 [IK-5.3 I[IK-5.4 [IK-5.5

Tema 3.3. Dnekmpornnvle npubopvl
dopma KOHTpoJIs1/0o1ieH0YHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. Pacuer TMHEMHBIX NIEKTPUUECKUX LIETIEH U aHAJIN3 MTOJYyPOBOJHUKOBBIX CXEM
YacTts 1. TeopeTudeckue BOPOCH (2 BOMpoca 1Mo BapruaHTaM):

OCHOBBI AIIEKTPOTEXHHUKH: AHAIM3 METOJOB pacdeTa CIOXKHBIX IENel MOCTOSHHOTO TOKa (METOX
KOHTYPHBIX TOKOB WJIM Y3JIOBBIX MOTEHIHAJIOB). DU3MYECKHiA CMBICI W TNPHUMEHEHHE 3aKOHOB
Kupxroda.
OCHOBBI paJIMOdICKTPOHUKH: [IpUHIMIT PabOTHl TONYIPOBOAHUKOBOTO IHOAA M OWIOJISIPHOTO
TpaH3uCTOpa. Boibr-aMmepHble XapakTEPUCTHKH M CXEMbl BKIIOUeHHs (Cc oOmel 0a3oi,
SMUTTEPOM).

YacTts 2. 3amgaun (2-3 3a1a4u 110 BapUaHTaM):

- 3agada 1 (Pacuer mieny moCTOSTHHOTO TOKA):

VYcnosue: JlaHa snmeKkTpuyeckas cXemMa CO CMEIIaHHBIM COEIMHEHHEM pe3ucTopoB (nctounuk JJ[C,
4-5 pe3nucTopoB).

TpeOyercs:

YOpocTuTh cXemy, HalTH SKBUBAJIEHTHOE CONPOTHUBIICHUE TICTIH.

Paccunrtars TOKM BO BCEX BETBSIX.

CocraBuTh 0anaHc MoOUIHOCTEH (ITPOBEPUTH, YTO MOLIHOCTh MCTOYHHKA paBHA CyMME MOLIHOCTEH
notpeduTenei).

- 3agaua 2 (Pacuer nienu nmepeMeHHOTO TOKA):

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

TpeOyercs:

OrnpenenuTs MOJIHOE COMPOTUBIICHHUE 1IeTH (7).

HaiiTi ToK B 1ienu u najieHre HampspKeHUs. Ha KaXkJIOM SJIEMEHTE.

Paccunrtarh akTUBHYI0, PEAKTUBHYIO U MOJIHYIO MOIITHOCTb.

[TocTpouTh BEKTOPHYIO IHarpaMMy TOKOB U HAMPSHKCHUH.

- 3agaua 3 (IToaynpoBOIHUKOBBIN BHITPSIMHUTEID):

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

OOBSICHUTH MPUHIIKUI PaOOTHI CXEMBI (KaK JUOJIbI MPOIYCKAIOT TOK B OJTHY CTOPOHY).

N300pa3uth BpeMeHHbIE AUarpaMMbl HapsHKEHHs] Ha BXOJIE U BBIXOJE BBIIPAMUTENS (10 U mociie
CINIYKUBAIOLIETO KOHJIEHCATOPA).
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[Tomo6park quokI 1715 3aIaHHON MOIITHOCTH HArpy3KH (110 CIIPABOYHBIM JJAHHBIM).

Odopmienue:
OO0s3aTennbHO HAJMYWE THUTYJIBHOTO JIMCTA, WCXOMHBIX JAaHHBIX CBOETO BapHaHTa, MOAPOOHBIX
pacyeToB U BBIBOIOB.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

2-s nemusis ceccus, 3auem
Konmponupyemwie H/IK: TIK-5.1 IIK-5.2 IIK-5.3 IIK-5.4 I[IK-5.5
Bomnpocei/3ananus:

1. Yepe3 kakoii NPOMEXYTOK BPEMEHM NPAKTHUYECKH MOKHO CUMTaTh, YTO IEPEXOIHBIN
IIPOLIECC B AIIEKTPUUECKOH LETH 3aKOHYMJIICS C TOUHOCTBIO 10 1%?

2. Kakoil Maremarnyeckwil ammapar NOpPUMEHAETCS MJId aHajiu3a Lened IMepeMEHHOIo
CHHYCOHMJAJILHOTO TOKA?

3. Uro mnoHMMaeTcs TMOJ XapaKTePUCTHYECKUM COMPOTUBICHUEM IIPU pPE30HAHCE B
KoJIebaTeTbHOM KOHTYpE?

4. OnumuTe TPUHLIUI pabOThl PHIBTPA THUIIA ITPOOKa» M €ro Ha3HAUEHUE B DICKTPUUECKHUX
LEMsX.

5. Uto oneHuBaet equHMIA n3MepeHus «bem» u kak oHa cBsi3aHa ¢ menuoenom?

6. B uem 3akitodaeTcs OIMUME 3JIEKTPOTEXHUKH OT PaJHOAIEKTPOHUKH?

7. Kakuie 0CHOBHBIE DJIEMEHTBI BXOJAT B CTPYKTYPY NIEKTPUUECKON LETH?

8. O0bsacHuTe CcyTh 3akoHa Kupxrogda as TOKOB ¥ IpUBEIUTE IPUMED €r0 MPUMEHEHHS.

9. KaKI/Ie MCTOIbI pvaeTa BHCKTpI/I‘-ICCKI/IX ueneﬁ IIOCTOAHHOI'O TOKA BbI 3HACTC U B UEM HUX
ocobeHHOCTH?

10. Kak paccuuTbiBaeTCAd 5SKBHBAJECHTHOE COMPOTUBICHHE NIPU TMOCIEAOBATEIBHOM U
napaijieIbHOM COEMHEHNUU PE3UCTOPOB?

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

13. OnumuTe ycnoBUs BO3HHUKHOBEHHS PE30HAHCA B MOCIENOBATEILHOM M IMApajuIeIbHOM
KoJ1e0aTeIbHbIX KOHTYpPaX.

14. Kakune ¢usmdeckre CBONCTBA TOIYMPOBOIHUKOB OIPEACISIIOT WX HCIOJIb30BaHUE B
AIIEKTPOHUKE?

15. B yem npuHIMOHAIBEHOE OTIIMYHE OUITOJIIPHOTO TPAH3UCTOPA OT MOJIEBOTO?
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16. Kak paboraeT NOITYNpOBOAHMKOBBI JMOA W B KAKHX pPEKUMAX OH MOXKET
(byHKIMOHUPOBATH?

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

18. OObsAcHUTE NMPUHLUM JACUCTBHUS 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 mepexoaHbIA MPOLECC B ANEKTPUUECKON MU U KaK €ro XapaKTepu3yroT?
23. OnumurTe METO/Ibl aHAJIN3a CBA3aHHBIX KOJIEOATeIbHBIX KOHTYPOB.

24. Kak BIMsieT YacTOTa CUTHAJIa HA MapaMeTPhI [ENU ePEMEHHOTO ToKa?

25. B uem 3akmovaetcs puszuka paboThI MOTYITPOBOHUKOBBIX PE3UCTOPOB?

26. Kakue cymecTByIOT THITBI 3JIEKTPOHHBIX TPHOOPOB M MX KJIacCU(PUKALIUS?

27. KakoBbl OCHOBHBIE€ SHEPIreTUUECKUE COOTHOIIEHHUS B JIEKTPUUECKON LIETTH?

28. YUro Takoe ko (PHUIMEHT yCUIIEHUS U KaK OH BIIUSET Ha pabOTy YCHUITUTEINS?

29. OnumuTe mpolecc mMpeodpa3oBaHus IHEPTUN B AIEKTPOHHBIX MPEe0Opa3oBaTesix.

30. KakoBbl OCHOBHBIC ATalbl PA3BUTHUSI AJICKTPOTEXHUKH M AJICKTPOHUKH B UCTOPUUYECKOM
KOHTEKCTE?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnognas numepamypa

1. CropusixoB B. A. OOmias »1MeKTpOTEXHHKAa W DJICKTPOHMKA: yueOHMK uis By3oB / B. A.
CkopnsixkoB, B. 5. ®ponos. - 3-e wu3zg., crep. - Canxrt-IletepOypr: Jlamp, 2022. - 176 c. -
978-5-507-44857-9. - Tekct: onekrponnblii // WspmarensctBo Jlawe: [caiiT]. - URL:
https://e.lanbook.com/book/247409 (nata obpamenus: 31.03.2026). - Pexxum pocTtymna: mo moamnucke

2. Topaees-bypraun M. A. OOmiast 31eKTpOTeXHUKA U AIEKTPOHHKA: yueOHoe mocobue / M. A.
T'opnees-bypraum. - O01mas 31eKTpoTeXHUKa U nneKTpoHuka - Mocksa: MUCHU-MI'CY, Aii [Tu Ap
Menua, Ob5C ACB, 2024. - 331 c. - 978-5-7264-3456-8. - Tekcr: snextponnsiii / [IPR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/140491.html (mara oGpamenus: 31.03.2026). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE
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Jlononnumenvuas rumepamypa

1. bonpmakoB B. A. JlaGopaTopHblii mpakTHKyM Mo aucuuiuinHe "OOmast 31eKTpOTEeXHUKA H
anektponuka” / B. A. bonbmakos, FO. M. Illanapenko. - JlabopaTtopHbIil IPakKTUKyM 10 TUCIUILIIHE
"OOmas snekTpoTexHuka M snekTpoHuka" - Caskrt-IlerepOypr: Poccuiickuii rocynapcTBEHHBIH
rugpomereoposoruueckuii yausepeutet, 2006. - 91 c. - 2227-8397. - Tekcr: anekrponHsiit // IPR
SMART: [caiiT]. - URL: https://www.iprbookshop.ru/12491.html (zara o6pamenus: 31.03.2026). -
Pexxum gocrtyna: mo noanucke

2. Kus3pkoB O.M. OCHOBBI TIPOMBIIINICHHON 3JEKTPOHUKU: Y4eO. JJIi HEIJIEKTPOTEXH. CIIEll.
By30B. / Ilox pen. B.I. I'epacumona. / O.M. KuszekoB, A.E. KpacHononsckuii, B.B. Cyxopykos; O.
M. Kus3pkoB, A. E. Kpacnononsckuii, B. B. Cyxopykos ;. - 3-e u3z., nepepad. u for. - Beicir. mik.,
1986. - 336 - TekcT: HEMOCPEACTBEHHBI.

3. Heimumx @. Pagmo-reone3ndeckre M AJIEKTPO-ONTHIECCKUE U3MEPEHUs: YUeOHHK IS BY30B /

[Tox pen. B./l. bonpmakosa. / ®@. Jleiimnux, A.H. Tony6es, B.I1. Bacunbses. - Henpa, 1985. - 303 -
TekcT: HemoCPEeNCTBEHHBIMN.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MUHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://www.iprbookshop.ru/ - IPR BOOKS
2. https://znanium.ru/ - neKTpoHHO-OMOMMOTEUHAs cucTeMa ""Znanium"

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylleCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Iepeuenv npoepammmozo obecneyenust
(0OHOGICHIE NPOUZBOOUMCS NO Mepe NOSBICHUSL HOBbIX 8ePCULL NPO2PAMMBbL)
1. Microsoft Office;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 15 mT.
Jlocka HacTeHHasi OQHOIEMEHTHAs - 2 IIT.
[Ipoexrop - 1 mt.

CMmenanHbIi THIT
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 1 mrt.
Jlocka HacTeHHast OQHOIEMEHTHAs - 2 IIT.
WHTepakTuBHas naHens - 1 mWT.
[Ipoexrop - 1 mt.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)
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C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITMOIHSTH JIOMAIlIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaressiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJMUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocrosiTenbHasi paboTa CTYIEHTOB OIMCBIBACTCA U PETYIUPYETCS]  METOIWYECKUMU
PEKOMEHAAIMSIMH IO TUCIUTUIMHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTallUid, BHAECO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MOoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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