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EP>XXOAKO
[pekTopa no

H.KO.LlLUuTnkosa
L 20221

Paboyas yuyebHas nporpamma AuUCUMNANHBI «lpuKnagHas 3MeKTPOHMKa»
paspaboTaHa Ha ocHoBe ®eaepasbHOro rocyAapCTBeHHOro 06pa3oBaTe/lbHOro
ctaHpgapta CIMO no cneymansHocT 09.02.01 KoMnblOTEPHbLIE CUCTEMbI WU
KOMMMNEKCbI, YTBepPXXAEHHOro npukasoM Ne 849 MwuHucTepcTBa 06pa3oBaHUs U
HayKn Poccuiickoin ®egepauun ot 28 noHa 2014r

OpraHu3almsi-pa3paboTUnK: TUXOPELKNIA TEXHUKYM XKENe3HOJ0POXHOro

TpaHcrnopta -  dwuavan  (efepasbHOr0  rocyfapCTBeHHO  OKO4XeTHOro
06pa3oBaTeNnbHOr0  yuypexKaeHus  BbiCLIero  06pa3oBaHUs  «POCTOBCKWA
rocyaapCTBEHHbIV YHUBEPCUTET NyTei coobuleHus» (TTXKT - dunman PIYTIC)

Pa3paboTymku:
BaknHa.M.B - npenogasatens TTXXT- ¢unvan PryTC

PeLleH3eHThI:
[epHoBa M.A. - npenogasatefib TTXXT - dmnuana PrYTIC

CnrocapeHko A.H. - HauyanbHWK paiioHa KOHTaKTHO ceTu cTaHuum TuxopeLKas

PekomeHfoBaHa UMKNOBON Komuccmen Ne 6 «O6LenpoteccmoHanbHble
ANCLUNINHBI.

[MpoTokon 3acegaHna Ne 10 ot 20.06 2022 r



COAEPXXAHWNE

. MACMNOPT PABOUEA YUEBHOW TPOIrPAMMbI
ONCUMMINHbBI

CTPYKTYPA U COOEPXAHUVE ANCUNTTNHBI

YCNOoBUA PEANTN3ALUNN TTPOTITPAMMBbI ANCUNMNNTNHBI

. KOHTPO/Ib W OLEEHKA PE3Y/IbTATOB OCBOEHWA
ANCLUMNAVHBI

OCOBEHHOCTU PEAJIM3ALIN  PABOYEN YUEBHOW
MPOrPAMMbBbI anaAa CTYAEHTOB-MHBATIMAOB W 1L, C
OINPAHNYEHHBIMUN ®PNSNHECKMW BOSMOXXHOCTAMN
300POBbA



1. NACIMOPT PABOYEWN YYEBEHOW MPOrPAMMbI AVUCLIVMTVHDI
NMPNKITAOHAA SJTEKTPOHUNKA

1.1. O61acTb NPUMEHEHUA NPOrpamMmbl
Pabouyas yuyebHasd nporpaMma AUCUUMNIIMHBI ABNSETCA YaCTbi0  OCHOBHOWA

npogeccmoHanbHOM 06pa3oBaTe/ibHOM Nporpammbl B cooTBeTCTBUM ¢ PIOC
no cneyuanbHoctn CIMO no npodeccun HIMO 09.02.01 KomnbloTepHble
CUCTeMbl N KOMMJIEKCHI.

Paboyas nporpamma y4ebHOW AMCUMMANHBLI MOXET ObITb WMCMOMb30BaHa B
[OMNOSTHNTEIbHOM NPOoMeccMoHanbLHOM 06pa3oBaHMK Mo npogeccuu:

-«OnepaTop 3N1EKTPOHHO-BLIYECINTE/TbHBIX MaLLH»

1.2. MecTo AuCUUNNHBI B CTPYKTYpe OCHOBHOW NpogecCUOHasIbHOM
obpasoBaTe/IbHOM NMporpaMmbl:

OAVUCLUMNAMHA BXOAMT B MPOQECCUOHANbHBIA YUYeOHbIA LKA NporpaMMbl
NoAroTOBKY CNeLnanicToB CPeAHEro 3BeHa.

1.3. Llenn 1 3agaun AUCUMNAUHBLI - TPeboBaHMS K pe3ynibTaTaM OCBOEHUS
OUCLUMNNINHbI

B pe3y/nibTaTe 0CBOEHMWS AUCLMMNINHBI 00YYatOLLMIACA AO/MKEH YMETb:

- pasninyatb NoaynpoBoAHUKOBLIE ANOAbI, 6VII'IOI'IFIprIe n nonesble
TPaH3NCTOPbI, TUPUCTOPbLI Ha CXeEMaxX U B N3OENUAX;

-onpegendaTb Ha3Hayd4eHne n CBOICTBA OCHOBHbIX (*JyHKLl,I/IOHafIbeIX Y310B

aHanoroBoWn INEKTPOHUKN: yCI/U'Il/ITeI'IEI\/JI, reHepaTopoB B CXeMax;

-NCMNnoab30BaTb ONepPaunoOHHbIE YCUNTUTENN A1 MOCTPOEHNA Pa3/TIMYHbIX

CXEM,

-MPUMEHATDL NOTNYECKNE 3NTEMEHTDI, A/19 NOCTPOEHNA TOTNYECKUX CXEM,

rMPamMmoTHO Bbl6|/lpaTb NX NapaMeTpbl N CXeMbl BKIHOYEHNA



B pe3ynbTaTe 0CBOEHUS AUCLIMMNINHBI 0BYYatOLMIACS JO/MKEH 3HATD:
-NPUHUMNbI PYHKLMOHNPOBAHNS UHTErPUPYHOLLMX U ANtdhepeHLUUPYHOLLIMX

RC-uenei;

-TeXHO/IOr1I0 U3rOTOBMIEHUA Y MPUHLMNbI PYHKLNOHNPOBAHWSA
NnosynpoBOAHUKOBbLIX AMOA0B N TPaH3UCTOPOB, TUPUCTOPA, aHaNoroBbIX
3/1IEKTPOHHbIX YCTPOMICTB;

-CBOMCTBA MAEa/IbHOr0 OMNepauuoHHONo YCUINTeNs; NPUHLMNbI 4eACTBUA
reHepaTopoB NPAMOYTO/bHbIX UMMY/1LCOB, MY/IbTUBMOPATOPOB;
-0COBEHHOCTM MOCTPOEHUS ANOLHO-PE3NETUBHBIX, AMOAHO-TPAH3UCTOPHbLIX
M TPaH3UCTOPHO-TPAH3UCTOPHBIX CXEM peanunsalmm 6ynesbixX QYHKLUWIA;
-LUM(PPOBbIe NHTErpasibHble CXeMbI: PEXUMbl PaboTbl, MapaMeTpbl U
XapaKTepuCTUKN, 0COBEHHOCTY NPUMEHEHUS NPK pa3paboTke LMPPOoBbIX
YCTPOWCTB;

-3Tanbl 3BO/IOLMOHHONO PasBUTUA UHTErPasIbHbIX CXeM: 60/bLUMne
nHterpasbHole cxembl (BC), cBepx60nbLUNe NHTErpasibHble CXEMbI
(CBUC), MmmuKponpoLeccopbl B BAAE OAHON NN HECKONbKUX CBEPXOOMbLLNX
nHTerpasbHbix cxem (MIN CBUC), nepexos K HAHOTEXHO/IOTUAM

npon3eoacTBa NMHTErpaJibHbIX CXEM, TEHAEHLNW Pa3BUTUA

06ﬂa,anb 06LLI,I/IMI/I KOMNETEHLUNAMW, BKNHOYalOLWNMN B cebs1 CnocobHOCTL:

OK 1. MoHMMaTb CYLWHOCTb 1 CoLManbHY0 3HAYMMOCTb CBOE ByayLLeit
npoeccum, NPOABNATL K Hell YCTOMUMBLIN MHTEpPEC.

OK 2. OpraHun3oBbIBaTb COGCTBEHHYIO AeATENbHOCTb, BbIOMPATb TUMNOBbIE METO/bI
M CNOCOO6bI BbINOMHEHUS NPOJeCCUOHAbHBIX 334a4, OLEeHMBaTb UX
3 (PEKTUBHOCTb N Ka4yecTBO.

OK 3. |_|p|/|Hl/IMaTb peweHna B CTaHAaPTHbIX U HECTaHAAPTHbIX CUTYaUNAX N HECTU
3d HUX OTBETCTBEHHOCTb.

OK 4. OcylLecTBNSTb MOUCK W CNO/Mb30BaHME UHMOPMALUK, HEOGX0AUMON ANs

QQJ(DGKTVIBHOFO BbITMO/IHEHNA I'IpO(*)eCCVIOHafIbeIX 3afiad, I'IpO(peCCVIOHaJ'IbHOFO n
JINYHOCTHOrI O PasBUTKUA.

OK 5. Mcnonb3oBaTb MHPOPMaLMOHHO-KOMMYHUKALWUOHHbLIE TEXHO/IOMUN B
NPOgeCcCMOHaNbHOW AesTeNIbHOCTN.



OK 6. PaboTaTb B KONIEKTUBE N KOMaHAE, 3P(heKTUBHO 00LATLCA C KO/IeEramMmu,
PYKOBO/ZCTBOM, NMOTPebUTENSIMMU.

OK 7. bpatb Ha ce6s 0TBETCTBEHHOCTb 3a paboTy Y/IeHOB KOMaHAb!
(MoAYMHEHHbIX), pe3ynbTaT BbIMONHEHNA 3a[aHWiA.

OK 8. CamocToATe/IbHO onpefensTb 3afadm NPoQeccMoHanbHOro U IMYHOCTHOTO
pa3BUTUA, 3aHMMAaTLCA caMo0bpa3oBaHNEM, OCO3HAHHO MIaHUPOBaTh MOBbILLEHNE
KBa/muKaymu.

OK 9. OpreHTMpOoBaTLCS B YC/IOBUAX YacTOM CMEHbI TEXHOOMNIA B
NPogecCUOHaNbHOW AesSTENbHOCTH.

MK L1BbINONHATL TpeboBaHMA TEXHUYECKOr0 3afjaHNs Ha NPOEKTUPOBaHNE
LMPOBbLIX YCTPOMCTB.

MK 2.3 OcyLecTBNATb YCTAHOBKY W KOHPUIypUpoBaHMe MepcoHasIbHbIX
KOMMbIOTEPOB U NOAKNOYEHME NEPUPEPUINHBIX YCTPOWCTB.

06na,anb NMNYHOCTHbLIMW pPeE3yJ/ibTaTaMW.

JIP 4 Mpoasnaowmii n 4eMOHCTPUPYIOLWMIA yBaXKEHWNE K TIOAAM Tpyaa,
0CO3HaLWMNI LLEHHOCTb CO6CTBEHHOrO Tpyaa. CTpeMALMIACS K POPMUPOBAHNIO B
CeTeBOM cpefie SIMYHOCTHO M NPOGeCCUOHANIbHOIO KOHCTPYKTUBHOIO «LN(PPOBOro
cnepa»

JIP 7 Oco3HatoLWMii MPUOPUTETHYHO LEEHHOCTb /IMYHOCTY Ye0BEKa; YBaXKatoLL Wi
COBCTBEHHYHO M YYXKYH0 YHUKA/IbHOCTb B Pa3/IMYHbIX CUTyaLusax, BO BCEX (PopMax
N BUAAx AeATeNlbHOCTH.

JIP 13 Cnoco6HbIin Npu B3aMOAENCTBUM C APYTUMU IOLbMUW JOCTUTATb
MOCTaB/IEHHbIX Liefel, CTPEMALLMNIACA K (HOPMUPOBAHUIO B CTPOMTENILHOIN OTpac/un
N CUCTEME XWTULLHO-KOMMYHa/IbHOT 0 X034CTBa IMYHOCTHOMO poCTa Kak
npodpeccrmoHana

JIP 17 MpuvHUMatoWmii 1 NOHUMAKLLWIA Lenn 1 3aayun coumanbHo-
39KOHOMWYECKOro pa3suTtus KybaHn, rotoBbli paboTaTb Ha UX AOCTUXEHNE,

CTPEMSILLMIACA K MOBbILLEHNIO KOHKYPEHTOCNOCO6HOCTU KpacHO4apCKoro Kpas B
HalMOHa/IlbHOM U MUPOBOM MacLlTabax

JIP 19 MpuHUMatoWmii 1 NOHUMAKOLLWIA Lenn 1 3afayun coumanbHo-
3KOHOMMUYECKOro pa3BuTua KybaHu, rotoBblil paboTaTb Ha X AOCTUXKEHME,

CTPEMSILLMIACS K MOBbILLEHWIO KOHKYPEHTOCMOCOBHOCTH KpacHO4apcKoro Kpas B
HaLMOHaNbHOM 1 MUPOBOM MacLUTabax



JIP 23 CnocobHbIi K TPyLOBOW MpPOdecCUOHaNIbHON [eATeNbHOCTM KaK K
BO3MOXHOCTM Y4yaCTMS B PELUEHUU JINYHbLIX, PErnmOHaNbHbIX, OOLLECTBEHHbIX,
rocyfapCTBeHHbIX, 06LLeHaUNOHaNbHbIX NPo61em

JIP 24 T 0TOBbIN COOTBETCTBOBATbL OXMAAHWUAM paboTodaTenein: NPoeKTHO-
MbIC/IALLNIA, 3PPEKTUBHO B3aMMOLENCTBYIOLMIA C YNeHaMy KOMaHbl U
COTPYAHUYAIOLWMNIA C 4PYTUMW NHOAbMW, OCO3HAHHO BbIMOHAOLLUIA
npoeccroHabHble TPeboBaHNA, OTBETCTBEHHbIN, MYHKTYa/IbHbIN,
ONCLUMNNHUPOBAHHBIN, TPYAO0NOOMBBIA, KPUTUYECKN MbICNALLMIA, HALENEHHbI
Ha AOCTUXXEHWE MOCTaB/IEHHbIX Leneit; AeMOHCTPUPYHOLNIA NPpodecCnoHaIbHYHO
YKN3HECTOMKOCTb.

JIP 25 Cnoco6HbIN K TPYA0BOIN NpothecCUoHaNbHOM AesATENbHOCTI KakK K
BO3MOXXHOCTM Y4acCTUSA B PELUEHUN JINYHbIX, PETMOHA/IbHbLIX, 06LLECTBEHHbIX,
rocyfapCTBeHHbIX, 00l eHaUNOHa/IbHLIX NPO61em

JIP 27 MOTBUPOBaHHbIA K OCBOEHUIO ()YHKLMOHAIbHO 6/1IM3KMUX BMAOB
NpoeccUoHanbHON AesTENbHOCTI, UMEKOLLNX 06LLne 06BEKTLI (YCNOBUS, LIeN)
TPYZAa, B0 MHble CXOXKME XapaKTEPUCTUKMN.

JTP 28 OTKpbITbIN K TEKYLLMM 1 NepCrneKkTUBHbLIM U3MEHEHUAM B MUpe TpyAa U
npoceccuia.

JIP 29 Cnoco6HbIN CTaBUTb Mepes cob0ii Lenun nof BOHUKaKOLWME XU3HEHHbIE
3afa4un, nogbmupaTb Crnocobbl pelleHNs U CpeacTBa pasBuUTUSA, B TOM YKCTIE C

MCMOMb30BaHNEM LIM(POBBIX CPEACTB; COAECTBYOLLMIA NOAAEPXKAHMIO NPeCTMXa
CBOEeli Npodheccun 1 06pa3oBaTe/ibHO opraHu3aLmm

JIP 32 Cnoco6HbIN NCnonb30BaTh pasinyHble LMGPOoBble CPeAcTBa N YMEHWS,
MO3BONAIOLLME BO B3aMOLENCTBMM C APYTUMU JIOAbMU LOCTUraTb NOCTABNEHHbIX
Lieneit B LMpoBOI cpeae

JIP 33 [eMOHCTpUpYHOLWMWA HaBblKM MNO3UTUBHON  COLMANIbHO-KYNbTYPHOM
[LeATENbHOCTU MO PasBUTUIO  MOJIOLEXHOI0  caMOynpaB/ieHUs,  KayecTBa
rapMOHUYHO Pa3BUTOM JINYHOCTU, NPOGECCUOHANbHBIE N TBOPYECKME LOCTUKEHUA



1.4. KOnMuyecTBO YacoB Ha OCBOEHWE MPOrpamMmbl AUCLUMINHbI:

MaKCUMasbHOV yuebHOI Harpysku obydatollerocs 246 4acos, B TOM YMC/IE:
06513aTe/IbHOV ayANTOPHOI YUeBHOI Harpy3ku obyyatolerocs 168 vac;
CaMOCTOSITe/IbHOI PaboThl 06YUatOLLLErocs 78 4acos.

2. CTPYKTYPA N COAEPXAHWE ANCUNMNNHDI
2.1. O6bemM ANCUUNANHBI U BUAbI y4e6HOM paboThbl

Bug ydebHoM paboTbl O6bem yacos
MakcumanbHas yuebHas Harpyska (Bcero) 246
Ob6sa3aTenbHaa ayauTopHasa ydebHas Harpyska (BCero) 168
B TOM YuChe:
nabopaTopHble 3aHATUSA 56
MpakTUyecKune 3aHATUA 18
KOHTPO/IbHblE PaboThl
CamocToATeNibHasA paboTta obyyaroLerocs 78

NTorosas aTTecTauus e hopme 3aueT



2.2. TemaTn4yecKunii NNaH 1 coaepxxaHne ANCUMNANHBI MpUKnagHasn 3N1eKTPOoHMKaA.

HanmeHoBaHue
pas3genos v Tem
1
Pasgen 1.
Tema 1.1.
Dun3nNYECKNE OCHOBDI
nonyrnpoBOAHUKOB

Tema 1.2.

dusnyeckne
npoveccol B
KOHTaKTHbIX
COoeNHEHUAX
nosiynpoBOAHUKOB

Tema 1.3
MonynpoBOAHUKOBbLIE

AVOAbI

HanMeHOBaHue
Cofiep>xaHue y4yeb6Horo matepuana, nabopaTtopHble U NpakTuyeckne paboTbl, caMOCTosATebHasA paboTa O6bem yacos
obyyatroLmxcs.
3
OCHOBbI 3/IEKTPOHUKMN 116
1
Cogfep>xaHue y4ebHOro matepumana 1
1 CTpyKTypa 31eKTPOHHbIX 060/104eK aToMa. CTPyKTypa KpUCTan/IM4ecKOi pellueTKW MoAynpoBOAHUKOB.
MapHO3NeKTPOHHasl CBA3b aTOMOB B pelleTKe. JHepreTnyeckas AuvarpaMma nosynpoBofHWKOB. COBCTBEHHas U
npYMecHas MpPOBOAMMOCTb MOMYNPOBOAHMKOB. [eHepauuss U peKoMOMHaLMS  3MeKTPOHHO-ABIPOYHBLIX Map.
KoHUeHTpaLms HocuTenelt 3apsaoB B NONYNPOBOAHNKAX.
7

CofepxaHue y4e6HOro matepuana
1 CTpYKTypa N MexaHW3M BO3HWKHOBEHMS 3/1IeKTPOHHO-AbIPOYHOro nepexofa. CBOICTBa p-u-nepexoma npu 1
HaNMUMM BHELUHEro HamnpskeHus cMellueHus. BonbTamnep-Has XapakTepucTuka p-n-nepexoga. TemnepaTypHble 1
YacTOTHbIE CBOICTBA Mepexoja.
TyYHHeNbHbIA 3(hheKT. KOHTaKTHas PasHOCTb MOTEHLMAN0B: MeTan/-nofynpoBogHuK. BO3HUKHOBEHUE B
MPU KOHTAKTHOM c/oe o6eaHeHHOro cnos. Mpo6oil 31eKTPOHHO-AbIPOUYHOI0 Nepexoa.

MpakTuyeckoe 3aHATUE Nol [oCTpoeHNe BONbT-aMMNepPHON XapaKTepUCTUKL p-M-Nepexosa. 2
CamocTosTenbHaa pabotaNel: Pegepat «O ABEHUN HEKOMMEHCUMPOBAaHHbIX 06bEMHbIX 3apsfoB». MOAroToBKa K 4
npakTnyeckoi paboteNel

18
CojepxxaHue yuyebHOro matepuana 2
1 Knaccudukaums nonynpoBOAHWKOBBIX AWOAOB. YCTPOWCTBO, MPUHLMN  AEWACTBUSA, BOJbTaMMEPHbIe
XapaKTepUCTUKA [AWNOAOB PasfMYHbIX BWAOB. BbINpsAMWTENbHble AMOAbI, YCTPOWCTBO, TWUMbI AWOALOB MO
TEXHOMOTMYECKOMY MPUHLMNY, MapKMpoBKa. [10MynpoBOAHWMKOBbIE CTAOWUAMTPOHbLI; OCOBGEHHOCTU CTPYKTYpbI,
NPUHLMN LeACTBUS, CXEMbl BKIOYEHNS, NapameTpbl U MapKUPOBKa.
Obwme cBeAeHMs O TYHHeNbHbIX AMOAax, Bapukanax, WMMMNYNbCHbIX AMOAAX; TEXHWYECKMEe YCNoBUA
paboTbl, CXEMbl BKIHOUEHUSA, MapKUPOBKa.
Na6opatopHas pa6oTa Ne 1 ViccneaoBaHme CBOMCTB NOMYNPOBOAHMKOBBLIX AUO0B. 4
Nab6opaTtopHas paboTa Ne 2iccnepgoBaHme paboTbl CTabUIMTPOHOB. 4
Na6opatopHas pabota Ne 3WccnefoBaHue paboTel CBETOAMOAA. 4
4

CamocTosiTeNlbHas pa6oTa Ne2 PedepaT: « O MapKMpoBKe MNONYNPOBOAHUKOBLIX A1040B». [oAroToBKa K
nabopaTopHoli paboTte Nol,Ne2,Ne3.

YpoBeHb
0CBOEHMA
4

2
3



Tema 1.4.
bunonsapHole

TPaH3uCTOpbI

Tema 1.5.
[None.ble
(yHUnonspHbIe)

TPaH3MCTOPbI

Tema 1.6.
HenuHeliHble
NoNynpoBOAHUKOBbIE

npubopsl

Copep>xaHue yyebHOro matepuana
1 O6Lme cBefieHMst 0 CTPYKType GUMNONSIPHbIX TPaH3UCTOPOB. YCTPOMCTBO, MPUHUMN AEACTBUS U CXEMbI
BK/IHOUEHMS. TuMbl TPAH3UCTOPOB, ONpeaensieMble TEXHOMOr el NPOM3BOACTRA.

CTaTnyeckue xapakTepuCTUKN TPaH3UCTOPOB NO cxeMe ¢ 06wum amutTepom (O3) u obuieli 6a3oit (OB).
CucTtema n-napameTpoB, Cnocobbl MX ONpeaeneHus.

[LvHamuyeckniti pexxum paboTbl TPaH3UCTOPOB. HarpysouHas xapakTepucThKa M Crnocob ee MOCTPOEHWS.
Harpy3ouHble pexumbl TpaH3UCTOpa. PaboTa TpaH3MUCTOpa B pexxume ycuneHus (knacc A, B), BbIGOp HayaibHOroO
CMeLLEeHMs.

Pa6oTa TpaH3ucTOpa B MMMY/LCHOM pexume. Oco6eHHOCTU BbIGOpa HavyanbHOro cmelleHus. CoCTaBHOW
TpaH3ucTop. Knaccugukayms n mapKnpoBka TpaH3UCTOPOB.

Nab6opaTopHas paboTa Ne 4 NccnegoBaHme paboTbl 6UNONSPHOrO TpaH3UCTOpa..
NabopaTopHas pa6otaNe 5 WccnegoBaHue paboTbl 6MNONSPHOro TpaH3ucTopa no cxeme ¢ Ob

MpakTuyeckoe 3aHaTAEe Ne 2 PacueT Harpy3ouHoro pexxumMa pa6oTbl TPaH3ucTopa Knacca A

MpakTnyeckoe 3aHATME Ne 3 PelueHue 3afay 41a pacyeTa CXem TpaH3ncTopos ¢ O3
CamocTtosTenbHas pabota Ne3 :PewleHue 3agay .Moarotoska K nabopatopHoit pa6oTte Ne4,Ne5. MoaroToBka K
npakTunyeckoli padbote Ne2,Ne3

CofepxaHuvie yyebHoro matepuana

1 TMonesble TPaH3UCTOPbl C YMPaBASIOWMM pP-N-NepexofoM; YCTPOMCTBO, MPUHLMN [LeACTBMSA, CXeMa
BK/IIOYEHNS, CTATUYECKME XapaKTEPUCTUKK, CUCTEMA NapaMeTPOB 1 CNOCO6bLI X ONpeeneHus.

[Monesble TPaH3UCTOPLI C U30/IMPOBAHHLIM 3aTBOPOM OT KaHana. MAI-TpaH3UCTOpPb! CO BCTPOEHHLIM KaHaoM;
YCTPONCTBO, 0CO6EHHOCTU PaboThl, CTaTUUECKME XapaKTepPUCTUKN, napameTpbl. MAM-TpaH3MCTOPbI C UHAYLMPOBAHHbLIM
KaHanom; ycTpoictso, npuHuun geictsus. KMOTI-TexHonorms Ha 6ase M/UTM-TpaH3MCTOPOB C WHAYLMPOBAHHbLIM
KaHa/ioM. TuMnbl U MapKUPOBKa TPaH3MCTOPOB.

NabopaTtopHasa pabota Ne 6 VccnefoBaHve paboTbl NONEBOro TpaH3UCTOpPa.
MpakTuyeckoe 3aHATe Ned  VccnefosaHue paboTbl MONeBoro TpaHsuctopa ¢ OB.

MpakTnyeckoe 3aHsATUE Ne 5 Mpaduyueckunin aHanns paboTbl NOAEBOro TpaH3UCTOpPa.
CamocToATennbHaa pa6botaNe4: AHanu3 paboTbl NMONEBOro TPaH3UCTOPa, NOArOTOBKAa K nabopaTopHoi paboTe Ne6.
MoparoToBka K npakTnyeckoli paboteNe4, No5

CopepxxaHuve y4ebHOro MaTepvana

1 OCHOBHble OnNpefeNieHns 1 KnacCUguKaLms NosynpoBOAHUKOBLIX pe3UCTOPOB. TepMOPe3nNcTopbl C
0TpULATEe/IbHbIM W MOJIOXKUTEbHbIM TEMMNEPATYPHbIM KO3P(MULUEHTOM COMPOTMBIEHNS. TEPMUCTOPbI C BHELLUHUM 1
BHYTPEHHUM MOJOrPeBOM; WX KOHCTPYKLWS, NPUHLMN AeliCTBUS W CBOWCTBA. BapucTopbl, WX KOHCTPYKLMS,
CBOIACTBA M NPUHLMN AeACTBUS.



Tema 1.7.
MHorocnonHble

CTPYKTYpbl
(TMpuncTopsbl)

Tema 1.8.
DOTOINEKTPUYECKNE U
cBeTOM3NyyvatoLme
NoNynpoBOLHUKOBbIE

npuoopsbl

Tema 1.9.

BonomeTp; ero KOHCTPYKLWS, 3MeKTpPMYecKas CXema BK/IUEHWS U NPUHLUM Npeobpa3oBaHust TENIOBOA
3HEprMM B 3neKTpuyeckyro. [lapameTpbl 60/OMETPOB W MPUMEHEHWE B YCTPOMCTBAX >KENe3HOAOPOXHONA
aBTOMATUKW.

YcnoBHo-rpadmueckoe 1 OGykBeHHOe 0603HaYeHWe TemaoBbIX HEAMHERHbIX MOAYNPOBOAHUKOBBIX
npu6opos.

Na6opatopHas pabota Ne 7 NccnegoBaHme paboTbl 5ooMeTpPOB.

NabopatopHas pa6ota Ne 8 VccnefoBaHne HENMHEAHBIX MOMYNPOBOAHUKOBLIX MPUOGOPOB.
CamocToaTenbHasa paboTa Ne5:/3yueHune knaccugpukaumm n cucteMbl 0603Ha4eHMi N0NYyNPOBOAHNKOBBIX
TEepPMUCTOPOB, MOAr0TOBKa K nabopaTopHoii paboTte No7,Ne8

CopepxxaHue yyebHoro matepmana

1 OnpefeneHne 1 KnaccuUKaums TUPUCTOPHLIX CTPYKTYP. YCNOBHOe 0603HaYeHWe TUPUCTOPOB MO
Knaccugmkauun. [OWoaHbIi HeynpaBnseMbli TUPUCTOP (AUHW-CTOP), (M3MYecKMe MPOLECcChl B AUHWUCTOPE Mpu
M3MEHEHUM BHELUHEr0 HamnpsKeHUsl, BOMbTAMMEPHbIE XapPaKTEPUCTUKM AWHUCTOPA, CXEMbl BK/UEHUS W
napameTpbl. CUMMETPUYHBIA AWOAHBLIA  TUpPWUCTOP (4MAaK-CUMWUCTOP); MNPWHUWN  [OelCTBUSA, BO/bTaMMepHble
XapaKTepUCTWUKKN, CXEMbl BK/IOYEHWS W napameTpbl. TpUOAHbIA TU-pucTOp (TPUHWUCTOP); BO/bTaMMEpPHble
XapaKTepUCTKK, CXeMbl BKIOYeHUS U napameTpbl. CUMMETPUYHBLIA TpUOAHbIA TupucTop (Tpuak); NpuHLMN
[eCTBNS, BONbT-aMMepPHble XapaKTepUCTWKMW, CXeMbl BK/IIOYEHUs W napameTpbl. CucTeMa MapKMpPOBKM,
0603HaYeHns TUPUCTOPOB.

JNa6opaTtopHas pa6ota Ne 9 ccnegoBaHue paboTbl TUPMCTOPOB

NabopaTopHas pab6ota Ne 10 NccnepoBaHue paboTbl AMHUCTOPA.

MpakTnyeckoe 3aHATME Ne 6 CucTeMbl 0603HAYEHMWI NONYNPOBOAHUKOBLIX TUPUCTOPOB

CamocTosiTenbHasa paboTa Ne6:Pecepat: «[puMeHeHMe TUPUCTOPOB.», NOAFOTOBKa K n1abopatopHoii pa6oTe Ne9,Nel10.
MoaroToBKa K npakTuyeckoi padboteNe6.

CopiepxaHue yue6Horo matepuana

1 YcTpoiicTBO, NpUHUMN [eiCTBUS, XapaKTepuUCTUKM (OTOpPe3ncTopoB, (OTOAUOAOB, (OTO3/EMEHTOB,
(hOTOTPAH3UCTOPOB (GMMONAPHOrO W NONEBOro), (HOTOTUPMCTOPOB, CBETOM3NYUAIOLLUX ANOAO0B, ONTPOHOB. O6NacTb
NpUMeHeHUst (HOTO3NEKTPUUECKUX MPUBOPOB B annapaType Ha >Kene3HoOopOoXHOM TpaHcropTe. CBeTOAMOAHbIE
MHAMKATOPbI. YKNAKOKpUCTaNIMYecKMe NprGopbl 0TOGPaXKeHNS H(pOPMaLUK.

MpakTnueckoe 3aHaTUe Ne 7 N3ydeHne paboTbl HOTOINEKTPUUECKMX U CBETOMNOrNaLLaoLWmnX Npubopos .
NabopaTopHasa pa6ota Ne 11 MccnegoBaHue ceeToamnoaa.

CamocTonATenbHas pa6oTaNe7:Pedepat: O6nacTb NPUMeHEHUs POTOINEKTPUUECKUX MPUBOPOB Ha XKeNe3HOL0POXKHOM
TpaHcnopTe, NOArOTOBKaA K MpaKTUuyeckoit pa6oTe Ne7, noaroToBka K nabopaTopHoii pa6oTeNell

A DMNDDNDDN
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ANeKTPoBaKyyMHbIe U

VOHHbIE NPUGOPSI

Tema 1.10.
DNEKTPOHHO-NyYeBble

npmoopsl

Pasgen 2.
Tema 2.1.

Bbinpamurtenu un

(DUNbTPbI

CopepxaHue y4e6HOro matepuana

DNeKTPOHHAsA 3MuUccUs, ee BUAbl. YCTPOWCTBO 3/1EKTPOHHON flaMNbl, Ha3HaYeHUe M KOHCTPYKLUUS KaToaa,
aHofa M ceTku namn. Knaccudmkauus 3neKTpoHHbIX namn. CucTema YCNoBHO-rpauMuecknx 0603HauYeHUiA
3MeKTPOHHBIX Namn. OCHOBHbIE MOHATMA O PeXMMaX, NapameTpax 1 MpoLeccax B 3MEKTPOHHbIX namMnax.

[ByxanekTpogHas namna-guoj, YCTPOMCTBO W MNpUHUMN fAeicTBus. CTaTuMueckume XapaKTepuUCTUKU W
napameTpbl guoga. NMpuMeHeHne ABYX3N1EeKTPOAHOW Nambl.

TpexanekTpofHas fnamna-Tpuod, paboTa B CTATUYECKOM W HArpy3ouHoM pexumax. CTaTuueckue
XapakTepucTukn. MapameTpbl U cnocobbl MX onpegeneHus. Tunbl TPMOZOB. YCWAWUTENbHbIA Kackaf Ha Tpuoge.
MpumeHeHVe TPMOA0B. DKPaHUPOBaHHbIE NaMnbl.

dusnyeckme npoLeccbl B WOHHbLIX Mpubopax Npu rasoBom paspsge. MoHHble npubopbl ¢ XONOAHbIM
KaTofoM: CTabMAMTPOHbI, HEOHOBbIE laMMbl, TUPATPOHbI, Pa3PSAAHUKN. JlaMnbl TAEKOLLero paspsasa.

dOoTO3NEKTPOHHAA 3MmuccUs M (OTO3IGEKT. DNEKTPOBaKYYMHbIA (HOTO3NEMEHT, (HOTO3/IEKTPOHHbI
YMHOXMWTeNb. HakanneaeMble, razopaspafHble W 371eKTPOSIIOMUHECLLEHTHbIE 3HAKOBble UHAMKATOPLI 0TOBpaXKeHUs
nH(opmaumn. CBETOANOAHbIE U XULKOKPUCTA/IIMYECKUE MHAUKATOPLl OTOOpaXeHWs MH(opMaumn. MpumeHeHne
MOHHbIX U Tra30pa3psifHbIX MNpUBOPOB M MHAUKATOPOB OTOOpaXeHUs MHGOpPMauuM Ha Kene3HOLOPOXHOM
TpaHcnopTe.

CamocTtosiTenbHasi pa6oTa Ne8: Pedepat: CBETOANOAHbIE W XXUAKOKPUCTANINYECKNE MHANKATOPbI 0TOGPKEHNS
MH(opMaLuu. PelueHne 3aaay.

CogepxaHue yyebHoro matepuana

1 O6Lwue cBefieHMs, Ha3HayeHWe U KnacCUUKaLMsa 3SMeKTPOHHO-yYeBbiX MPUOOPOB. YCTPOMCTBO W
MPUHLMM 4e/ACTBUA 3/IEKTPOHHO-/Iy4eBOW TPYOKM C 3MEKTPOCTATUUYECKUM YMNpaBfieHWeM. YCTPOWCTBO M MPUHLMUN
LeACTBNSA 3NEKTPOHHO-Y4YeBON TPYOKU C 3/1EKTPOMArHUTHBIM YrpaBieHneM. ®OoKyCUpoBKa, OTKIOHEHNE fyYa. K-
paHbl. Tunbl TPY6OK, cUCTEMa X 0603HaYeHUIA, 061aCTb NPUMEHEHNS.

CTpyKTypHas cxeMa NnocTPOeHMs YCTPONCTBA HA OCHOBE 3/1EKTPOHHO-/Ty4YeBbIX NPMOOPOB AN5 BU3YanbHOro
OTOOpPaXEHUs NPOLECCOB B  3MEKTPUUECKMX Lenax (ofHonyyeBoil ocumnnorpad). [MpuHUMA  HACTPOIKM
ocumnnorpada 418 3NeKTPUUYECKUX U3MepeHuii: KanmbpoBKa (hOKYCUPYIOLLE cucTembl (SPKOCTH), OTKNOHSAOLLEN
cucTembl (MacwTabnpoBaHme).

JTabopaTopHasi pa6oTa Ne 12WccnefoBaHue NapamMmeTpoB CUTHAMIOB B 3NEKTPUYECKUX LieNnsX OCLMAIorpatom.

ONeKTPOHHbIE YCTPOicTBa

CopepxaHue yuyebHoro matepuana
HasHaueHue 1 CTPYKTYpHasl CXeMa BbINPSMUTENIbHOTO YCTPOIACTBA.
Knaccugukaums  ofHOMasHbIX  BbINpSMUTENeR:  0fHOMONYMepuoaHble W ABYXMNONYNepUoaHbIE;
ynpaBnsieMble W HeynpaBnsemble. [10OCTpoeHWe, NPUHLMN paboTbl W MapameTpbl  OAHOMOYNEPUOAHOIA,
OBYXMONYNEepPUOLHON CO CpeAHeli TOUKOM U ABYXMOMYNepuoAHOA MOCTOBOM CXem BbinpsAMUTens. BnusiHue

o
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XapakTepa Harpy3ku Ha paboTy BbINpsAMUTENIbHbIX CXeM. YTpaB/seMble BbINPAMUTENN Ha TUpUcTOopax. MocTpoeHune
1 paboTa ynpaBisieMblX BbINPSMUTENEl B BbINPAMUTEIbHOM Y MIHBEPCHOM PEXUMAX.

HasHaueHue, MOCTPOEHUE M NPUHLMN PaBoThl CraaXuBatoWwmx guabTpos Tuna LC.

HasHaueHWe CTaBMIN3ATOPOB HAMPSHKEHMS B CXEMaX BbIMPSAMUTENbHbIX YCTPOWCTB.

JNa6opatopHas pa6otaNe 13 MccnefgoBaHue cxem BbINpsimuTenein n GUnbTPOB.
JNa6opatopHas pa6oTta Ne 14 ViccnefgoBaHue akTUBHOTO (hM/IbTPa BEPXHMX YacToT.

CamocTosTenbHas pabota Ne9: Pedepar: Ynpasnsemble BbIMPAMUTENN HA TUPUCTOPAX, MOArOTOBKa K 1a60paTopHOiA
pa6boTe Nel13,Nel4
Tema 2.2.
Copep>xaHue y4ebHOro matepmana
1 HasHaueHune 1 Knaccumkauma afNeKTPOHHbIX ycunuTeneid. CTpyKTYpHas cXema 3/1eKTPOHHOI0 YCUnTeNs.
yeunurenm OCHOBHble NMoKasaTenn paboTbl ycunuTeneid (3KcnayaTaUMoHHbIe U KaueCTBEHHbIe). ObpaTHas CBA3b B yCUANTENSX,
ee BMAbl, Knaccugukaumsa. BnusHue obpaTHON CBS3M Ha OCHOBHbIE NOKasaTeny paboTbl YCUNUTENSA: KOIPHULMEHT
YCU/IEHUSA, YYBCTBUTENIbHOCTb, BbIXOLHAA MOLLHOCTb.
CxeMbl BK/IHOYEHUSA YCUIUTENbHBIX 3/IEMEHTOB B YCUNUTENSAX. BAusHue CXeM BK/IHOYEHUSA YCUIUTENbHbBIX
3M1IEMEHTOB Ha YCW/IEHME TOKa WX HanpshkeHus B ycunuTene. Buabl paboumx pexxrMoB YCUIUTENbHbIX 3/IEMEHTOB.
KpaTtkas xapakTepuctuka pexumos A, B, AB, C. Cnocobbl o6ecneyeHns paboyero pexumma YCUIUTENbHOro
anemeHTa (TpaHauctopa). Crnocobbl nofaun cmelleHus. TepmocTabuimsaums M TePMOKOMMEHcaLUa NOM0XKeHUs
paboyeli TOUKM NOKOS YCUANTENTbHOTO 3n1emMeHTa. Pabounii pexxuM 04HOTAKTHOrO U ABYXTAKTHOIO YCUANTENS.
Ycunutenu MNOCTOSAHHOIO TOKa M HanpsbkeHus. MocTpoeHve u paboTa OAHO-TaKTHbIX W [BYXTaKTHbIX
KackafjoB yCUNeHUs Ha BUNONAPHbLIX U NOMEBbIX TpaH3UCTopax. OCOBEHHOCTUN MOCTPOEHNS BXOAHBIX U BbIXOAHbIX
KackafoB. BanaHCHble CXeMbl YCUAUTENed MOCTOSHHOro Toka. [peid Hyns M cnocobbl €ro yMeHbLUEHWUS.
[MocTpoeHMe CXeM yCUMTeNeN NOCTOAHHOIO TOKa C Npeobpa3oBaHUEM.
YcunuTtenn nepemMeHHOro TOoKa W HamnpskeHus. TlocTpoeHue M paboTa OAHOTAKTHbIX U ABYXTaKTHbIX
KackafoB ycuneHus. OCo6eHHOCTW MOCTPOEHUS BXOAHbLIX U BbIXOAHbLIX KackafoB. Tpe6oBaHus, npeabsBAseMble K
BXOfHbIM  (NpeaBapuTeNbHbIM), MPeaBbIXOAHbIM  (MPOMEXYTOUHbIM) U BbIXOAHbIM  (OKOHEYHbIM)  Kackajam
YCUNeHMA.
MHoOrokackafHble yCUINTeNIn C eMKOCTHOW, Pe3MCTOPHOW U TpaHCHOPMAaTOPHON MeXKacKagHOM CBA3bIO.
Cnocobbl yMeHbLLEHWS MapasuTHOW 06paTHOI CBS3N.
MocTpoeHue 1 paboTa (ha30MHBEPCHbIX KaCKafoB U SMUTTEPHbLIX NMOBTOPUTENEN.

ONEKTPOHHbIE

NabopaTopHas pa6otaNe 15 MccneaoBaHMe OCHOBHbIX XapaKTePUCTUK M NapaMeTpoB OLHOKOHTAKTHOr0 yCUANTENS.
Nab6opaTopHasa pabotaNe 16 WMccnegoBaHme 6ecTpaHC(OpMaTOPHONO YCUANTENS MOLLHOCTW.

CamocTtoATenbHas pabdota Nel0:CocTaBUTb KPOCCBOPS, Ha TEMY «3/IEKTPOHHbIE YCUNUTENN»

Tema 2.3.
CopepxxaHue yuyebHOro matepuana



eHepaTopbl 1 CBOG6OAHbIE M BbIHYX/EHHbIe KoNiebaHus B MoC/eoBaTeslbHOM W NapannefibHoM Kone6aTenbHOM KOHTYpe

Tuna LC. CBsizaHHble Konie6aTenbHble KOHTYpbl. Buabl CBS3WM KOHTYpOB. KoapduMuMeHT cBs3n. TpexToueuHble

Kone6atenbHble cucTemMbl. OnpefeneHne, KnaccupukaLms m o6aacTb NPUMEHEHUs FreHepaTopoB rapMOHUYECKUX KO-

KoneGaHuit ne6aHuii. BNoK-cxeMa aBTOreHepaTopa, HasHaueHMe OCHOBHbLIX Y3/10B CXeMbl.. ABTOreHepaTop ¢ NnociefoBaTelbHbIM
MUTaHWEM W WHAYKTUBHOWM 06paTHO CBS3bIO, PaGouMii PeXKUM, OCHOBHbIE YCMOBUS CaMOBO3GYX/EHUS CXEMbI.
TpexToyeuHble CXeMbl aBTOreHepaTopoB. HU3KOYACTOTHbLI RC-reHepaTop, MPUHUMMbLI COGMIOAEHNUS OCHOBHbIX
ycnoBuit  camoBo36yxaeHns. CTabunmsaumsi 4acToTbl reHepaTopa. CXeMbl aBTOreHepaTopoB C  KBapLeBOW
cTabunmsaymeit. Cnocobbl MOAK/OYEHUS KBApLEBOro reHepatopa. KamepToHHble pe3oHaTopbl; UX Ha3HaueHue,
MPUHUMN gelAiCTBMS 1 0611aCTb NMPUMEHEHNS B XKe/1e3HOA0POXHbIX CUCTEMAX aBTOMATUKM.

rapMoHuYyecKnx

JlabopatopHas pa6otaNe 17 VccnefoBaHue cxembl aBToreHepatopa tmna LC. 2
JNabopatopHas pa6oTta Ne 18 VccnegoBaHne cxeMbl aBToreHepatopa Tuna RC. 2
CamocToaTenbHas pabota Ne MPegepat: Cxembl aBTOreHepaTOpOB C KBapLEBOi CTabununsay el 4
Pasgen 3. MmMnynbcHasa TexHUKa 48
Tema 3.1. 10
CofepxaHue yyebHOro marepumana 4
VIMNynbCHbIe CUTHabI < o o
1 MoTeHUManbHbIA WM UMMYNbCHBIA CNOCOObI  MpeAcTaBneHus uHGopmauun. Jloruveckuin 0 w1
N X napameTpbl MonoxuTenoHaa n oTpuuaTenbHas norvka. OnpefeneHune, Knaccupukaums v (GOpMbl MMMY/bCHbIX CUFHaI0B.

MapameTpbl OfMHOYHbLIX WMMYNbCOB W MEPMOAUYECcKOi MOCnefoBaTe/lbHOCTU. VIMMYNbCHbIE MPU3HAKM CUTHana u
NepuroanNYecKoit nocneioBaTelbHOCTH.

MpakTnyeckas pabota Ne 9 «/13yueHne cMcTeMbl YCNOBHO-rpagMuecKoro 0603Ha4eHns 31eMeHTOB LUMPPOBOI Tex. 2
CamocToaTenbHas pabotaNel2 CocTaBUTb KpOCCBOPA Ha TeMy: «/IMNYNbCHbIE YCTPOCTBa» 4
Tema 3.2. 12
Copep>xaHue yyebHOro matepumana 8
dopmupytowme Lenu o o
1 O6uine cBefeHNs O NNHEWHBIX U HENMHENHbIX (opMupyroWmnX Lensx. MoHaTue o guddepeHumpyowmx n

VHTETPUPYIOLLMX LensX. 3aKOHbl KOMMyTauuu. PopMUpoBaHMe UMMYMbCOB B LEMSAX KOMMYTauuu, MpUMeHeHue
KC-uenu ans cenekumu MMMNYNbCOB MO aMMIUTYfAe W ANUTeNbHOCTW. [MpuHUMMbLI (OPMUPOBAHUS UMMY/ILCOB
OVOAHBIMM OFPaHNUUTENSAMU.

JNEeKTPOHHbIE  KMOUM W OFPaHWYMTeNMn  KakK HefWHelHble (opMupylowne Lenu. HasHaueHwe,
KnaccuuKaLms, CXembl BKMIOYEHWUS U aMMAUTYOHble XapaKTepUCTUKWM MOCNeaoBaTeNbHbIX, NapannesbHbiX |
OBOVHbIX AMOAHbBIX KNOUel C HYNEBbIM W HEHY/EBbIM YPOBHEM BK/IOUEHMS. Ha3HaueHue, KnaccuuKalms, CXembl
BK/IIOYEHNS| M MPUHLUMN AEACTBMS HACBIWEHHbIX M HEHACbIWEHHbIX TPAH3UCTOPHLIX Kloueid Ha 6UMONSpHLIX U
noneBbIX TpaH3ncTopax. O6LMe cBeaeHNs 06 OrpaHUUNTENSX U UX MPUMEHEHNUW. TOCTPOEHWE CXEM OrpaHuumnTeNeit
Ha AMofJax W TPaH3UCTOPHLIX K/Yax ANs OrpaHMYeHWs amnanTyabl CBEpXY W CHU3Y, AJUTENBLHOCTW, [A/1s
Bbl€/IeHMS UMNYNbCOB MO aMNANTYe.

CamocTosTeNbHasa pa6oTa PedepaT: SNEKTPOHHbIE KITHOUY 4



Tema 3.3.
MMnynbCcHble

reHepartopbl

Tema 3.4.

Tpurrepsbl

CopgepxaHue yuebHoOro matepumana

O6las XxapaKTepucTMKa UMMY/bCHBIX TeHepPaToOPoB PefakcalMOHHbIX KoneGaHui. MpUHLMN MOCTPOEHNS
CUMMETPUYHOro  (aBTOKONeGaTeNbHOr0)  MynbTMBMOpaTopa.  PasHOBMAHOCTM  CXeM  aBTOKO/e6aTesbHbIX
MYNbTUBMBPATOPOB (C KONNEKTOPHO-6a30BbIMI CBA3SIMM, C Pa3BA3bIBAOLMMMN AMOLHBIMM KNtouamu). HasHaueHue 1
MPUHUMN AeiCTBUS 0AHOBMOPATOPOB U XAYLIMX MYNbTUBMGPATOPOB. MPUHLMM MOCTPOEHWS CXEM 3afepXKKu W
JenuTeneil yacToTbl C MpUMEHEHUEM OAHOBMGPATOPOB M XKAYLMX MyNbTUBMGPATOPOB C IMUTTEPHON CBSA3LIO.
MynbTUBMBPATOPbI Ha PasHO-CTPYKTYPHbLIX TPaH3UCTOpax Tuma p-n-p U n-p-n. CUHXPOHM3aLMs 4acToTbl Pa6oThl
MY/IbTUBMGPATOPOB.

O6lue cBedeHWs 0 reHepaTopax MMN006Pa3HOr0  (MHEHO-M3MeHsIIOLLerocs) HanpsXkeHus. Cxema
MosyyeHUs  MMN006PA3HOro  HampsdkeHWsi.  OCOGEHHOCTM  CXeMbl  MUIO06PA3HOTO  HampsdKeHUs ¢
TOKOCTaBUMM3MPYIOWMM  97eMeHTOM.  TMOCTpoeHVWe M MPUHUMN  AeAcTBMS  GNIOKMHI-TeHepaTopoB
CaMOBO36Y>K/JAIOLLLEr0Cs U XKAYLLEr0 PEXUMOB. IMMYNbCHbIE YCUANTENN.

Nab6opaTopHasa paboTtaNe 19 ccnegoBaHue paboTbl CUMMETPUYHOIO MyNbTUMBMOpaTOpa

MpakTuyeckoe 3aHsTe Ne 10 PacyeT napaMeTpoB CXeMbl My/bTUBKUGpaTOPa

CamocTosiTeNlbHas pa6oTa obyyatoLimxcs Pedepat: Pa3HOBUAHOCTM CXeM aBTOKO/Me6aTe/lbHbIX My/bTUBMOGPATOPOB

CopepxaHue yue6HOro matepuana

1

O6wue cBefeHUs o Tpurrepax W ux knaccudukaumsa. [pUHLKMA  NOCTPOeHWss © paboTa CXem
CMMMETPMYHOrO TpUrrepa C BHELWHWM W aBTOMATUYECKMM CMelleHneM. [prMeHeHWe TPWUITepoB B KauyecTBe
3M1EMEHTOB NaMATW, fenuTeneil YacToTbl. MOCTPOEHNEe CTAaTUYECKUX U AUHAMUYECKUX TPUFTEPOB C Pas3fefibHbIM 1
CUETHbIM 3amyckoM. Cnocobbl 3amycka CUMMETPUYHOIO TpUrrepa C pasfe/ibHbIMU U CYETHBIM BXofamu. Croco6bl
MOBbILLIEHUA BbICTPOAENCTBUA N CTABWUIBHOCTM PaboTbl TPUTTEPOB.

CocTaB CXeMbl, Ha3HayeHWe 3N1eMEHTOB W MPUHLMN AeiCTBMA HECMMMeTpPUYHOro Tpurrepa LLMuTTa Kak
thopmmpoBaTens MMNyAbLCOB NPSAMOYTO/bHOW (hOPMbl U3 CUHYCOMAANLHOMO HanpskeHus. MoHATUE 0 KOMMNapaTopax,
MPUHLMN NOCTPOEHUS CXeMbl U peXXum paboTbl. O6nacTb NPUMEHEHUS TPUTTEPOB B YCTPOCTBAX aBTOMATUKM Ha
)KeNe3HOLOPOXHOM TpaHCMopTe.

NabopaTopHas paboTtaNe 20 ViccnenoBaHme paboTbl CUMMETPUYHOTO TpUrrepa

JTabopatopHas pa6oTaNe 21 MccnepoBaHue paboTbl HECUMMETPUYHOTO TpUrrepa LLIMMTTA

CamocTtosTenbHas pa6ota Ne 15PedepaT: Cnocobbl NOBbILWEHNS BbICTPOAEACTBUSA U CTABUABHOCTY PaboThl
TpUrrepos



Paspgen 4.
Tema 4.1.

KOHCTPYKTUBHO-
TEXHO/I0TMYecKue
0Cc0obBeHHOCTU
NHTErpasbHbIX

MMUKPOCXEM

Tema 4.2.
AHanoroBsble
NHTerpanbHble

MNKPOCXEMbI

Tema 4.3.

Lincposble
MHTErpasbHble

MWKPOCXEMbI

OCHOBbI MVWKPO3/1EKTPOHWKM

CopepxxaHue y4e6HOro matepuana

1

OObLme cBefeHUs 0 MUKPOINEKTPOHMUKe. OCHOBbI TEPMUHOMOMMU B MUKPO3NEKTPOHUKe. O6Lue cBeAeHUs
06 MHTerpanbHbiXx mukpocxemax (MMC), ux knaccugukayms no GyHKLMOHaIbHOMY Ha3HAYEHUIO WU TEXHONOrUU
M3roToBneHns. OCHOBHble TeXHONOrMYeckne 3Tanbl W3rOTOBAEHUS MUKPOCXeM. [1neHOYHble W rMbpuAaHbIe
MHTerpaibHble  MUKPOCXeMbl.  [M0ONyNpOBOAHMKOBbIE M COBMELLEHHblIE  WHTErpajibHble  MUKPOCXEMbI.
KOHCTPYKTVBHOE OhopMaeHEe MUKPOCXEM. TeXHONOIMA N3rOTOB/IEHUS aKTUBHBIX W NACCUBHbIX 3/IEMEHTOB.

MapKupoBKa UHTEerpabHbIX MUKpocxXeM. CucteMa 0603HaYeHUA MHTerpasbHbIX MUKpocxeM. Creuunduka
CXEMOTEXHMYECKMX pelleHnii MMC. CxeMOTeXHMYECKME peLleHmnst npu noctpoeHun MMC (reHepaTop cTabuibHOro
TOKa, CXeMbl CABWMra YPOBHS M UCTOYHMK OMOPHOr0 HanpshKeHUs, COCTaBHble TPaH3UCTOPbI, AuddepeHLnanbHble
yeunuTenu).

CamocTtosTenbHasa pabota Nel6 PedepaT: MapKMpoBKa UHTErpanbHbIX MUKPOCXEM

CopepxaHue yue6HOro matepuana

1

O6ume cBefeHUs 06 aHanoroBbiX WMHTerpaibHbiX Mukpocxemax (AUMC). OcobeHHOCTM MOCTPOEHUS
ANMC pans ycuneHus, npeobpa3oBaHUs U 06paboOTKM CUFHAN0B, W3MEHSIOLWMXCA MO 3aKOHY HemnpepbiBHOM
(YHKUMM (CMHYCOMZANbHOMY, KBaapaTUYHOMY, SKCMOHEHUWAaNbHOMY 1 Ap.) U Ans 06paboTKM NMHERHbIX CUrHanoB
(cuHpasHbIX 1 napadasHbix).  Knaccudukaums aHanoroblx AWMMC N0 (YHKUMOHANbHOMY Ha3Ha4yeHWto
(onepauMoOHHbIe W MHOrOLE/NEeBble YCUAUTENNM, KOMNApaTopbl HanpsXKeHWs, OrpaHuuYnTenn, NEepPeMHOXUTENN,
aKTMBHble W NaCCUBHbIE (UNLTPbI, CTAOWUAM3ATOPbl HANPSKEHWS W TOKa, aHanoroBo-LM(pPoBble U  UKUGPO-
aHanoroBble npeobpasoBateny (ALM n LLAM), koMMyTaTopbl 1 K104, hOPMUPOBATENN, FreHepaTophbl, 4eTEKTOPbI,
CMecuTenu, MOAYNATOPbI, YCUAUTENU-hOPMMPOBATENN U YCUIMTENW CUMUTbIBaHWA ans 3Y u ap. Bnok cxema
onepauuoHHoro ycunutens (OY). Ha3HauyeHMe OCHOBHbIX Y3710B CXeMbl (AudepeHLManbHblii  yCUnTeNb,
MPOMEXYTOUHbI M BbIXOAHOW Kackafbl), OCHOBHbIe MapaMeTpbl. CXeMbl BKIHOUYEHUS OMEPaLVOHHbIX YCUNTENeN.
OCHOBHble  pa3HOBWAHOCTU  OMEPaUMOHHbLIX YCUNIUTENEe, MpUMEHSEMble B >KEe3HOLOPOXHbLIX —CUCTeMax
aBTOMAaTUKW B Ka4ecTBe yCuauTeseli NOCTOSHHOMO TOKa, Y3/10B KOMNapaTopoB, reHepaTopoB MMMYNbCOB.

Jla6opaTopHas pa6oTaNe 22/iccnegoBaHne CXeM OnepauMoHHbIX YCUnmTenei

CamocTosATeNnbHan pabota Ne 17 PepepaT: KomnapaTopbl Hanps>xeHUs

CogepkaHue yuebHOro matepuana

1

O6Lme ceefeHnsa 0 LMGPOBbIX UHTerpanbHbiXx Mukpocxemax (LLMMC). OcobeHHoCTM nocTpoeHus LINMC
4N npeo6pa3oBaHus M 06pabOTKU CUTHANOB, U3MEHSHOLLMXCA MO 3aKOHAM AWUCKPETHbIX (YHKUWA, T.e. UMEHLLMX
TOMbKO ABa BO3MOXHbIX 3HaYeHMsi. Cnocobbl NpescTaBAeHUs MHQOPMaLMKU B BOUYHOW cucTeMe (MOTeHLMaNbHbIA
N UMNYNbCHbIA). OCHOBHbIE MOHATWAS O NIOFMYECKUX onepauuax U QYyHKUMAX (AU3BIOHKLUA U KOHBLIOHKLUS).
MapameTpbl 1 Knaccudukauma norndecknx LIMUMC. Cxembl, peanv3ytoliMe OCHOBHble NOTUYECKMe (YHKLMM Ha
O6UNONSAPHBIX W YHUNONSPHBLIX CTPYKTYypax. ®Pu3nyeckne OCHOBbI BbINOAHEHWUS WHTErpasbHbIX YCTPOWCTB B
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3aBMCUMOCTU OT BUJa JIOTUKU, XapaKTEPUCTUKN U MapamMeTpbl OCHOBHbLIX BUAOB NOTUKW. JTornyeckue afnemMeHTbl U,
Wnn, HE, N-HE, NNN-HE, HE-N, HE-UJT/ no mofynto ABa. TPaH3WUCTOPHbIA KoY Kak aneMeHT HE, ycnosHoe
0603HayeHVe afnemMeHTa, Tabnmua UCTUHHOCTU, NPUHLMM paboTbl, NOCTPOEHUE BPeMEHHbIX Auarpamm. OCHOBHble
cTaTUyYecKvie napameTpbl: paboTocnoCO6HOCTL, HArpy3oUHas cCnoco6HOCTb, MOMEX03aLMLLIEHHOCTb.

CamocTtoaTenbHasa pabotaNe 18 Pedepat: Cnocobbl NpefcTaBneHNUs MH(OPMaL MK B LBOUYHONR cucTeme 4

Bcero: 246



3. YC/N10BUA PEATIN3ALUNN TIPOT'PAMMbBI ANCLNTITINHDI

3.1. TpeboBaHUs K  MWHUMarbHOMY  MaTepuanbHO-TEXHUYECKOMY
obecrneyeHuUto

Peanusauuns nporpamMbl ANCUUNAUHBI TPeOYeT Hannumsa yyebHo nabopatopum
3N1EKTPOHHOI TEXHUKW.

3.2. "HhopmMaLVoHHOe obecrneyeHne 06ydeHUA

MepeveHb  Y4YebHbIX W3daHWn, WHTepHET-pecypcoB, AOMOAHUTE/IbHOW
nuTepaTtypbl

1 OcHoBHa#A

1.1 Komuccapos HO. A., Topaees J1. C., BeHT . IN., BabokuH I'. . OCHOBBbI
ANEKTPOTEXHUKN, MUKPOINIEKTPOHMKN U ynpaBnieHns. B 2 1. Tom 2: yyeb. nocobue
ana Cro / KO. A. Komuccapos, /1. C. Topaees, A. . BeHt, I'. . BabOKUH. — 2-e
n3g., ucnp. u gon. — M.: M3gatenbctBo KOpanT, 2019. — 313 c. https://biblio-
online.ru

1.2 ®posnos B.A.. OneKTpoHHaa TexHuka. Yactbl, 2. - M.: ®IBOY «YuebHo-
METOAMNYECKUA LEEHTP N0 06pa3oBaHMIO Ha XXene3HOL0POXHOM TpaHCnopTe»,
2015.

13 KysHeuoB 3. B., Kynukosa E. A., Kynbtmacos [I1. C., JlyHuH B. TIl.
ONEeKTPOTEXHUKA W 3NeKTpoHMKa. B 3 T. Tom 3. OCHOBbI 3M1EKTPOHUKU U
3NeKTPMUYECKME N3MEPEHNS: YUeOHUK 1 npakTUKym ana CroO / 3. B. Ky3Heyos. E.
A. Kynukosa. . C. KynbTtunacos, B. I. JlyHuH; nog obuw. peg. B. 1. JlyHuHa. 2-e
n3g., nepepab. n gon. - M.: Mzgarenbcteo FOpant. 2019. — 234 c. https://biblio-
online.ru

1.4 Ky30BkuH B.A., ®nnatos B.B. 31eKTpPOTEXHNKA M 3/IEKTPOHUKA.YHEOHUK /14
CMNO / Ky3oBkuH B.A., ®unatos B.B. M.: M3patenbctBo KOpaiiT. 2019. - 431 c:
https://biblio-online.ru

JononHntenbHasa:

1 MeToanyeckune ykazaHus Nno BbIMOIHEHUIO NPaKTUYECKUX 3aHATUIA
NBaknHa.M.B. 3neKTpoHHbIN pecypc.] 2022 http://tihtgt.ru

2 MeTognueckne yKasaHUS MO  BbIMOSIHEHUIO CAMOCTOATE/NIbHbIX  3aHATUIA

MBaknHa.M.B. [9neKTpoHHbIN pecypc.] 2022 http://tihtgt.ru
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4. KOHTPO/J1b 1 OLUEHKA PE3YJIbTATOB OCBOEHWHA

AVNCUNMIVHBI

KOHTpO]'Ib N OLUEeHKa pe3y/ibTaTOB OCBOEHUA AUNCUUIMIINHBI OCYLLECTB/IAETCA

npenogaeatenem B [poLuecce

npoeefeHns

MPaKTU4eCKnX 3aHATUIN n

NabopaTopHbIX pPaboT, TECTMPOBAHWUS, a TakXKe BbIMONHEHMS O06y4aloLWUMUKCS
VHAMBUAYaNbHbIX 33fiaHWIA, NPOEKTOB, NCCNEA0BaHWIA.

Pe3ynbTaTbl 06y4YeHNs

(0CBOEHHbIE YMEHUS1, YCBOEHHbIe 3HAHWS)

YMeTsb:

- pa3nunyatb NosynpoBOAHMKOBbIE ANOAbI,
OunonsApHbIE M NoMeBble

TPaH3UCTOPbI, TUPUCTOPBI Ha CXemMax 1 B
n3genusx;

-0onpegensTb HasHavyeHve 1 CBOMCTBa
OCHOBHbIX (PYHKLMOHa/IbHbIX Y3/10B
aHa/l0roBOW 3NEKTPOHUKN: YCUNUTENER,
reHepaTopoB B CXeMax;

-1MCNONb30BaTh OMepaUnoHHbIE YCUNNTENN
A9 NOCTPOEHUSA Pas3INUHbIX CXeM,;
-MPUMEHSATL NIOrNYECKIMe 3/IEMEHThI, AN
NMOCTPOEHUSA NNOTNYECKMUX CXEM, TPAMOTHO
BbIGUpaTb MX NMapameTpbl U CXeMbI
BK/HOYEHUS

3HaTb:
-MPUYHLMMbI PYHKLMOHMPOBAHUSA
VHTErpypyroLLmMX 1 anuddepeHLnpyoLLmx
RC-uenen;
-TEXHO/IOT O U3rOTOB/IEHNS U NPUHLMIMbI
(hYHKLMOHMPOBAHNSA NOMYNPOBOLHNKOBbIX
AMOLOB N TPAH3UCTOPOB, TUPUCTOPA,
aHasIoroBbIX 3/1eKTPOHHbIX YCTPOMNCTB;
-CBOWCTBA MAeaIbHOro onepawMoHHOro
YyCUNMTENs; NPUHLMMbI AENCTBUS
reHepaTopoB NPAAMOYTO/IbHbIX UMMY/bCOB,
MY/IbTUBMOPATOPOB;
-0CO6EHHOCTY NOCTPOEHUSA AUOLHO-
pe3VeTUBHbIX, ANOLAHO-TPAH3UCTOPHbIX U1
TPaH3UCTOPHO-TPaH3NCTOPHbLIX CXEM
peanu3aumm 6yneBbiX OyHKLWIA;
-UM(pOBble MHTErPasIbHbIE CXEMbI: PEXUMbI
paboTbl, NapameTpbl U XapaKTEPUCTUKMN,
0CO6EHHOCTI MPUMEHEHMSA Npu pa3paboTke
LMPOBbLIX YCTPOWCTB;
-3Tarbl 3BO/MOLMOHHOI0 PasBmnTHS
NHTErpasibHbIX CXeM: 60/bLUVe
NHTerpasibHble cxembl (BUC),
CBepX60/ibLUME UHTErPasibHbIE CXeMbI

dopMbI 1 MeTOAbl KOHTPO/S U OLEHKN
pe3y/bTaToB 00y4YeHus
OUeHKa Ha /f1abopaTopHbIX W MPaKTUYECKNX

3aHATUAX,  BbLIMOMIHEHWE  WHAMBUAYASIbHBIX
[lOMaLLIHNX 3aaaHui, aTTeCTaLMOHHbIIA
TeKyWNA  KOHTPONb, AnhepeHLMPOBaHHbIN
3Q4ET.

pasnnyHble BMAbI OMpoca, peLleHue 3agay Mo
NHAVBUAYbHLIM 33flaHNAM, aTTeCTalMOHHbIN
TEKYLWWNA  KOHTPOMb, AnddepeHUMpoBaHHbI
3Q46T.



(CBUC), MmmKponpoueccopsbl B BUAE OLHOM
NN HECKOJIbKMX CBEPXO0/bLLUNX
NHTerpanbHbIX cxem (MMM CBNC), nepexop
K HAHOTEXHO/IOMMSAIM NPOU3BOACTBA
NHTErpasibHbIX CXeM, TeHAEHLMN pa3BUTUS



5.0cobeHHOCTUN peanunsaumm paboyein y4ebHOM NporpaMmmbl
ANA CTYAEHTOB- MHBa/IMA0B U UL, C OrPaHNYeHHbIMU BO3MOXHOCTAMU
340P0BbA

1.CogmepxxaHue o06pa3oBaHWA W YCNOBUSA  OpraHusauuMm  obyyeHus W
BOCMUTAHUS CTYAEHTOB-MHBa/IMAOB U JIML, C OrpaHUYEHHbIMU BO3MOXXHOCTAMMU
30p0Bbsi  OMpPefensatTca HacToAwen paboyeit nmporpaMmon, a TaKxe
WHAMBUAYa/IbHOW NPOrpaMMoin peabununtaymu.

2.Bblbop MeToAoB 00y4yeHUs Onpefensetcs cofepXkaHuem 06y4deHus,
YPOBHEM  MpodeccroHasIbHON  MOAFOTOBKM  MefaroroB, MeTOAMYECKOro W
mMaTepuasibHO-TEXHNUYECKOro obecreyeHns, 0COGEHHOCTAMU BOCMPUATUA YUYeBHOW
MHOPMaLUN  CTYLeHTaMU-UHBaANMLAMN W CTYAEeHTaMW C  OrpaHUYeHHbIMU
BO3MOXXHOCTAMW 3[10POBbA.

3. Mpu opraHusaymm y4yebHO- BOCMUTATE/NILHONO Mpouecca Heo6XOoAMMO
obecneynTb JOCTYN CTYAEHTOB K MH(opMauum 1 06ecnevynTb BO3MOXKHOCTb
obpaTHON CBA3M C MpenojasatenieM. BaxHyK 06yyarollyro (YHKUMIO  MOryT
BbIMO/MIHATL ~ KOMMbIOTEPHblE  MOZENN,  KOHCTPYKTOPbl,  KOMMbIOTEPHbIN
NnabopaToOPHbIN NPaKTUKYM U T.[4..

4. Ona obecrneyeHUs OTKPbITOCTM WM [OCTYNHOCTM 00pa3oBaHUs  BCe
y4yebHO- MeToAmu4yeckuMe MmaTepuasnbl  pasmeljaroTca  Ha  VHTepHeT-  caite
«DNEKTPOHHbIE pecypcbl TTXKT».

5. Mpn Heo6xo04MMOCTK, B COOTBETCTBUN C COCTOSAHNEM 3[40POBbA CTYAEHTA,
[0MyCcKaeTcs ANCTaHLMOHHaa hopma 06ydeHus.

6. ®opma MpoBefeHNs TeKyllen KU MNPOMEXYTOUHON artTecTauuu AN
CTY[EHTOB-UHBANIM4OB  YCTaHaB/IMBAETCHA  C  Y4YeTOM  WMHAUBUAYabHbIX
ncuxoMu3nyecknx ocobeHHocTen (YCTHO, NMMCbMEHHO Ha Bymare, MUCbMEHHO Ha
KOMMbIOTEPe, B (DOPMe TECTUPOBAHUSA U T.1.).

7.  Tpn  HeobXOAUMOCTM  CTYAEHTY-MHBanuZy  MpefocTaBfseTCs

AONOJIHUTENTIbHOE BpEMA A4 NOArOTOBKN OTBETA Ha 3a4€TE U/TN IK3aMEHE.



8. CTyfeHTbl, MMeloLine HapyLleHne cnyxa, 06a3aTeNbHO AO0/MKHbI OblTb
CNyXOMnpoTe3npoBaHbl, T.e. UMeTb UHAMBUAYa/bHbIE C/TYXOBble annapaTbl.

Mpun opraHmM3aumMm o6pa3oBaTe/IbHOro0 npouecca OT rnpenojasartens
TpebyeTcs ocobasd Qukcaums Ha COBCTBEHHON apTUKynsumn. OCOBGEHHOCTM
YCBOEHUS TAYXUMU W cnabocnbllallMMy CTyAeHTamn YCTHOM peun TpebytoT
MOBbILLEHHOTO BHMMaHMA CO CTOPOHbI MpenojaBatens K  CreuuaibHbIM
NPOgeCCMOHaNbHbIM  TEPMUHAM, KOTOPbIMW CTYAEHTbl AO0/KHbl OBNafeTb B
npouecce 06yyeHnsi. CTyaeHTbl C HapyLUEHWEM CryXa HYXAalTcs B 6O0MbLUEN
CTemneHN B MCNOJSIb30BaHUN PasHOOOpPa3HOro HarnggHoOro martepuana B mpouecce
06yyeHmnsA. CNoxXHble A48 NOHUMAHUS TeMbl A0/MKHbI ObiTb CHaGXEHbI KaK MOXHO
00MbLIMM  KOMNYECTBOM  CXEM,  [uarpaMM, PUCYHKOB,  KOMMbIOTEPHbIX
NpPe3eHTaLnin 1 TOMy NoAOOHbIM HArNAAHbIM MaTePUasIoMm.

C Uenblo MONyYeHUst CTyAeHTaMn C HapyLUeHHbIM CNyXOM MH(opMauum B
MOMHOM 06bemMe 3BYKOBYH WH(OpPMaLMIO HYXHO o06f3aTefibHO Ay6nnposatb
3pUTENbHOMN.

9. Mpu 06yyeHMM cnenbiX U CNAbOBUAALLNX 0BOy4YatoLMXCS UHPOPMaLNIO
Heo6X0AMMO NPeACTaBUTb B TaKOM BUAE: KPYMHbIA WpUQT (16-18 NyHKTOB), ANCK
(4TOOblI MpouyMTaTb C MOMOLLLKD KOMMblOTEPa CO 3BYKOBOW MpOrpammont),
ayfamokacceta. CnefyeT npefoCTaBUTb BO3MOXHOCTb C/enbiM U CaboBUAALLUM
CTy[leHTaM MCNo/b30BaTb 3BYKO3anucbiBaloLMe YCTPOMNCTBA M KOMMbHOTEPLI BO
BpeMs 3aHATWUIA. Tpu NEeKUMOHHON (PopMe 3aHATUI CTYAEHTY C NIOXUM 3PEeHUEM
cfefyer  paspewwnTb  MOMb30BaTbCA  AUKTOOHOM -  3TO  ero  Ccnocoob
KOHCnekTupoBatb. [nd CTYAeHTOB C TMIOXMM  3peHMEM  peKOMeHAyeTcCs
obopyfoBaTb OLHOMECTHble Yy4yeOHble MecTa, BblAeNeHHble U3 06Len nnoujagm
NMoOMeLLEHMSA penibeHON (haKTypoil UM KOBPOBbLIM MOKPbLITUEM MOBEPXHOCTM MOSa.

Ero crton pgomkeH HaxoAMTbCA B MepBbIX psgax OT MpenojaBaTe/ibCKOro

ctona. Cnenble MM cnaboBUAsLLIME CTYAEHTbI A0/KHbI PasMeLlaThCsl 6MXKe K

€CTeCTBEHHOMY NCTOYHWNKY CBETa
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