MUWHOBPHAYKU POCCHUU

BAITUMCKUI TF'OCYIAPCTBEHHBIN TEXHUYECKHWI YHUBEPCUTET
«BOEHMEX» MIM. /I.®. YCTUHOBA

oY TBEPXKIATO
5o Tépesiii nipopexrop -
§ . MpopeKTOp 1o 06pasoBareisHoit
. 2

~BopoziaBkun B.A.
202

Q ‘
wmmmnmmnmmhﬁmgmmﬁmml
CXEMOTEXHUKA AHAJIOTOBBIX /TEKTPOHHBIX YCTPOWCTB

Hanpannenue/cneuuanbﬂocrb 11.03.01 Paguorexunka
NIO/IrOTOBKH
Cnennanmaunﬂ/npodmnb/ Papuosniekrponnsie cucremsr
NporpaMma nojroToBKu
YpoBens Bhicuzero o6pasosanns Bakanaspuar i e
Popma obyuenns — . Ouwmap
DakynsTer U Nndopmaumonnsix u YHpaBIAIHUX CHCTeM
Beimyckaromasn xadenpa W4 PAIMO3/TEKTPOHHBIE CHUCTEMBI YIIPAB/TEHUS
Kageppa-paspa6orunk paGoueii W4 PATO3/TEKTPOHHBIE CHUCTEMBI YIIPAB/TEHUS
NPOrpamMmeI
YACHI (o nHannuuio BH/I0B 3aHATHH) o
SA E AYJUTOPHBIE 3AHATHS CAMOCTOSITE/IbHASI PABOTA 8
og Q I T
S & -
¢ |SE| 2 5e |8 2§ |aE (B8
o |6 |89F| 2 B2 | 8 S 2 | 59 &
58 |EN|g|e = |BE|EE| g | £ | & |52 <E
“maé>m§fs’5’§5gaso
BECERRR NN R R
>
§§é’ 2 28| 27 g | E B2 |5
S| 5 é = 5 J §
o 8 Q =
2 LA LB 10l a8 Pl e T 77| axa.

/ HauaiuHik oTagm 0cHOBHbIX
o6 rpamMm
tHa ALA./

Cankr-ITetep6ypr
20 E L.



JINCT COI'VIACOBAHHS

PABOYASI TPOT'PAMMA COCTABJ/IEHA B COOTBETCTBHU C TPEBOBAHUSIMU PEJEPATBHOI'O
TOCYJAPCTBEHHOI'O OBPA3OBATE/TBHOTO CTAH/IAPTA BBICIIEIO OBPA30BAHMUSI (®roc BO)
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Kageznpa 14 PA JUOSTEKTPOHHBIE CHUCTEMBI YITPABJIEHUS { LI
Pnépos Anexcangp Hukonaesuy, CTapLIMii NpenojaBareb g /
JKCrepr:
7
AoueHT Kad. 114 A AT
CorHukoBa Haranbs BHKTOpOBHa, K.T.H., J1011. | J/
IIporpamma paccmorpena
Ha 3aceslaHnM Kadepri-paspaborunka
paboueii nporpammer M4 PAINO3JIEKTPOHHBIE CUCTEMBI YIIPAB/IEHUS
3aBestyroumii kapeapoii Crpaxos C.1O., A.T.H., ipog. /
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3aseayrommii kadeapoit Crpaxos C.10., a.1.1., npod. g
QAKYJIIBTET "U" NH®OPMALIMOHHBIX U YIIPAB/ISFOIIUX CUCTEM
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Hexan Crpaxos C.1O., g.T.H., npoc.




JINCT COI'MTACOBAHNSA

PABQUAA ITPOI'PAMMA COCTAR/IEHA B COOTBETCTBUY C TPEBORAHMSIMI ®EJEPANTBHOIO
T'OCYAAPCTBEHHOT'O OFPA3OBATEJIBHOT'O CTAHJAPTA BBICIIEI'Q OBPA3OBAMUIS (PTrOC BO)

11.03.01 PagroTexHuKa

IlporpamMmMy CoCTABHIT:

Kageapa M4 PATUODJIEKTPOHHEIE CCTEMB] YITPABJIEHUA
Dnépos Anexkcanap Hykonaesuu, CTapimii ipenoaBaTes

JKCHepT:

Jonent ka4
Cornuxosa Haranss BUKTOpORHA, X.T.H., AOL]

ITporpamMma pacemorpena
Ha 3aceJaHuK Kadeapul-pa3paboTunka
paboueii nporpammel 14 PATTMOI/IEKTPOHHBIE CUCTEMBI YIIPAB/IEHUA

3apegyrommii kadpeapolt Crpaxos C.10., 1.1.H., Ipod.

ITporpamma paccMoTpeda
Ha 3ace/IaHiy BeITlyCKaroiel kadeapsl paboueii nporpamMmsl

W4 PADNOITEKTPOHHBIE CHUCTEMBI YIIPABJIEHWUA

3aseayromyi Kageapoi Crpaxor C.JO., A.1.H., ipodh.

PAKVIIBTET "H" HTH®OPMALIMOHHBIX Y YTIPAB/ISIFOIIVIX CUCTEM

Hexan Crpaxor C.KO., A.T.H., ipod.




PABOUASA INPOT'PAMMA T CIAIITUHBI
CXEMOTEXHIKA AHATIOTOBBIX 3/IEKTPOHHBIX YCTPOUCTB

Pasgens! pabouei nperpaMmal

1. IEJTM OCBOEHVA JUCLTATUTMHB

2. MECTO AUCUUTIJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA W COAEPXAHUE AUCHUIT/IAHBI

4, @®OPMEI KOHTPOJIS1 OCBOEHWA JNCUUTTIAHDI

5. YUEBHO-METOAMUECKOE ¥ UH®OPMAIIMOHHOE OBECTIEUEHVE JNCINIUTAHBL
6. MATEPMAJIBHO-TEXBUUECKOE OBECTIEUEHHE JNCTUIT/IMHBI

TipunoXerus K pabouedt nporpamme AHCIUMIIMHEI

[Tpunoxenye 1. AHHOTauwsA paboueli nporpamMmel

Tpunoxenvie 2. TexHonoruy ¥ Gopmbl 00y ueHws

[prncxenye 3. OLeHOUILE CPEACTBA U METOANKM UX NPHUMEHEeHH
IMpunokerue 4, JIUCT U3MEHEHNH, BHOCUMBIX B pabouyto iparpaMMy



1. IIEJIM OCBOEHUSI JNCHNILVINHBI

[feshi0 OCBOBHMS JUCLIMTUTHHE] ABJIACTCH dopMUpOBaHKE CIEAYIIMX KOMITETEHII!

OTIK-2 — criocoBGHOCTb CaMOCTOSATENBHO TIPOBOAUTD IKCIEPHMERTATRHEIE WCCIEAOBAHNA U UCTIONB30BATE
OCHOBHEIE TIpHemMbl 0OpaloTKH ¥ IPeACTaR/IeHHA TIONYYeHHLIX JadHBIX

OIIK-4 — cnocoBHOCTL TIOHUMATE  [IPHHUMIIB paboThl COBPEMEHHLIX HHPOPMALHOHHBIX TEXHOJIOTMHA K
JCTI0AB30BATE MX /7S pelieus 33/1ayq npo(eccHoHaMbHOM AeSTeNTBHOCTY

DOPMUPOBAHIIO KOMITETEHIIVE CIYXUT AOCTIDKEHHE CeAyIOTIMX pesy/IsTaros obpasoRaHus:
OINK-2

3HAHLA!

- TIpEJICTABMATH TOAXOAB ¥ TPHHUHAMBI CHHTE3d AHANOTORRIX SEKIPOHHBIX yCTpolict Ha fase
YCHIATEIbHBIX KaCKa/los;

YMEHUS!

- 3HAaTh TWTIOBBIE NPUEMBL TIOCTpoeHHA AJY, B GCHOBHOM ycuauTenel PasaMyHOre HasHAUeHMs, d
Taroke AZY Ha OCHOBE YCHINTEIA,

HOBBIKL!

JKCTIEPUMEHTL! C AHATOTOBLIMY 3/IEKTPOHHBIMU YCTPOHCTBAMUL..
OIIK-4

3HQHUA:

3HaTh MApameTpbl ¥ XapAKTEPHCTVKH AHANOrOBBIX 3/ICKTPOHHBLX YCTPORCTB (A3Y); NPUHLHKIIB]
TIoCTPOERYSA ¥ PyRKUMOHMPOBAHNA THIIOBHIX YCHIATENBHLIX 3BEHBEB, UCTI0/IE30BAHNE oBparHbIK CBsisel.;

YMeHUA:

- agamu3 CXeM, BBIBOJ PACUSTHBIX COOTHOIIEHMH [l TIIOBBIX YCTPOMCTE KaK HA AHCKDETHLIX
3/IeMeHTaX, TAK ¥ Ha MHTeTPaibHEIX MAKPOCXEMax.,

HagLiKu!

- yMETh OLEHUBATE AOCTWHMblE TEXHUHECKVE XApaKTEPUCTUKHM AHATIOTOBBIX YCTPOHCTB € YUETOM
COBPEMERHOIO YPOBHA MUKDO3/IEKTPOHHOH TEXHOOTHU UX U3TOTORTEHIA.



2. MECTO 'D;PICIJ;HHJIHHI:I B CTPYKTYPE OOITI BO

JycyuuTiniHa CXEMOTEXHUIKA AHAJIOIOBBIX MIEKTPOHHBIX YCTPOWMCTB ABASETCs
IACHTUTIHON ofssaTenpHo wacTh 610Ka 1 pOrpaMMEL TIOAFOTOBKY 10 HAMNpAB/EHUIO 11.03.01
PgduomexHuKd.

Copepaanye AUCOuTIINHbL ARJISETCA OTMUECKHM TTDOJI0/DKEHHEM OACTATIHH: TEKTPOHHBIE W
MHUKPOITEKTPOHHBIE TIPULOPHL

Copep)KaHue AVICLUNTIHLL SBASETCA OCHOBOH JNIA OCBOEHI AUCIMIIAH! vCTPOMCTBA TIPUEMA
W IIPEOBPA3OBAHMS CUTr'HAJIOB, YCTPOUCTBA ®OPMHUPOBAHNS U TEHEPMPOBAHMISL
CUrHANTOB.

TIpenBapuTeILHbIE KOMIETEHIHH, cOPMUPOBAHHLIE ¥ oByuaromerccs Ao Hauand W3yueHnd JMCANIAHBL

o OIIK-2 — Criocobed CaMOCTOSATEABIHO TIPOBOAUTE SKCTMEPUMEHT/IBHLIE WCC/Ie0BAHUS Y MCTOIb30BATER
OCHOBHBIE NPHEME] oBpaBOTKH 1 TIPEJICTaBNeHHS IOy UeHHBIX AaHHRX

e OIK-3 — Crioco0eH NPUMEHTE METO/B! nowcka, xpanerns, 06paboTk, aHa/M3a i npejcTaB/IeHus B
Tpebyemom (opmare undopMaLiEy B3 pasITgHbIX WCTOSHUEOB 1 6a3 JAaHHbIX, cobnronas TIpY 3TOM
ocroBHbIe TpeboBaBus uHGOPMALMOHHOM 0e30mIacHOCTH



3. CTPYKTYPA U COAEPKAHUE JUCIHHITINHBI

O61ast TPYA0eMKOCTh AUCIATIMHET COCTABARAET 5 3.¢., 180 u.

3.1. Copepxanne (AUEAKTHKA) AMCHKIIAHE

Ky¥PC

CEMECTP

HauMeHOBAHHE PA3AE/108 H AHAAKTHUECKHX BIHHKME]

BCEro

AYAHTOPHLIC JTATTHIT
B KOHTaKTHO#H (hopme

BCEIQ

Jexuuu
TMaGoparopruii
DPAKTHKYM
IIpaxiryseckue
3aHATHA

CamocTanrebR4A
pabora crygexrTen

DopMERyEMaN
KOMIEeTeHUuA, %o

DTIK-2

OIK-4

Pa3zaen E. AHAMOrORAST 3NeKTPUHHKA. OCHOBHBIC PA2AENLI. CUCTABHDIR
4ACTA, KTACCUPHKALWA,

v

Paagen 2. Yenautenn, Yownsrens. Kparkan knaccrdimarius, QcnosHue
THNBT YCHIMTENEH, BHCIME XapakTepuctvky ycumTeneit. OchosHele
CXEMDBI EKAXOUEHHA TPAHIHCTOPOD B OHOKACKAJHEIX YCHIHTENIX.
CpasnncenbHbIe Xapakreprc kit (KI, KU, KP,RBX, R BBIX,
MHBEPTHRYIOULHH, HERBCPTUPYIOH, HA3BAHHA KICKaZ0n). OGpareaa
{OC) ¢B313b B YCUTHTEARX, CTPYKTYRHAES CXBMA younuTem ¢ OC,
koagidamteny e peau no nanpaxerno yeuaumeas ¢ OC. Buge OC e
yeuanreaax. Hassanms OOC (oTprnatemenod OC). BAMAKNE pazniarmIx
1100 OOC na esewnye NapaMeTph yonantens, MatocurHanunue
napanerprl BT. CuCrembl IapameTpoR AMHEHHLLY HETHPEXTUAIOCHIROS.
L{onwse ¢ pafioges Touke (p.T.) TPaH3dCTOpa B yoranTese, Pexat no
TIOCTONHHOMY TOKY KACKAA YCHMEHH:L, TOK Nokos, TTOnCKeHHe P.T. HA
CTATHNECKHY XADAKTCPHRCTHRAX TPaH3uCTOPa. ﬂHHﬂMH’"’IECKaJi BEIXORHAA
XapaxTepHerusa BT, HArpy30sas npusas A1 KaCckaza © PEsHCTIEHOL
Harpy3#oN, JIHHCHILIT I )Iouesol pensME paboTer KacKa/Ia. CXeMel
[UTaHst TPAHAMCTOPHOIO KAUKAY3, HOPMAMLHO OTKDLIThIH 1 3AKPLITLI
FCUMITENLELIE INEMEHTH. CXLMLT OPraHRIAUA CMeIeRst (REXTIM 110
TIOCTOSHIOMY TOKY) IPAH3MCTOPHLIX KACKAHOB. 1 [OHATE 0 xnaccax
YCARCIHA TRAH3NCTOPHBIX KACKAAOB, J1aKT0PH BAVAMOTERIE Ha KAacC
yeUneHus, [Kmace yenewia A, CBoHCTEA, NONDKeHHe paduye TOUKH, KIA
Kuace youncnns B, AB, caoiicted, nosomenne paloucit Touk, xna.

Knacc yonnenis C, Cu0itCua, IOIMKCHHE padoveil vk
Koahdumentur Bepra, kna. [BYXTKTHIE KICKIET YCHACHUH, TRNHUATT
 eHCTRIA, KIACC YCH/IeHsst, JPYTOC HAZ0aHWE KACKAAR, Kaacy yenneHns

H, npiiymn geicrss, DONMKCHNC pafioueit TouKY, Kmace yeuneni D,
NPT ZERCTEMN, CEOHCTRA, KN, MogenH BT (puarmeckue HeTHHCHHAA;
W RUHEHRAA, JknniaesTHan ¢ h napamerpamy). COCTABHUA TPAHINCTOR,
THNE, BARSTHHC 133 RAPAMETPHI Kackuad ¢ DK. KackodHiA cxema (Ha
npHMepe Kackapaa (03-OF), HaaHayenHe, COHCTBA. MCTUMImKH TOKA,
QCHOPIEIE THILL. [MHAMHAICCKAS 137 PY3Ka, CYUINOCTE 1 IDHMEHCHIC,
CXeMLI CABUr3 YPUBH B TPAHINCTOPITLIX KACKAAAX, UALTOTILIE CBORCTRA
acxaaa O ¢ obuactv HY, obsacuenne sipa AMX, YactoTsee csaicTea
kackaga O3 s ofnaci C4, obrscuenie Buaa A4X. JaCinTHBIC CBORCTBA
kackaa 03 o obiactv BY, ofitacuense Buga AUX. acToTHLIe CROALTEN |
Kackaa O3, rpadies AUX, pbnackerme snga AHX. Kacxage ¢

HCANC CRAHBIM KDHH(,‘HCHTUPHMH 18 HEUUCPFH(:MHHO?( CBAIRIO,
NOCTOHIGCTEA ¢ HEADCTATKH, JndhdepeHyuansHei YCHIUTe Tk, CTPYXYPa,
cBolicTRa. GepaHOHELI yeumttens (OY) cTpykTypa, caolicTsa. Cxemul
BKITIOYEHHA DREPAUMORHONS yemanTend (Q¥), kosgpuymenrt nepexavy,
Tem OC, BX0pHOR COTpoTHREIME. (NYHKIHOHAALIILIE 3BeHEA HA Gaze
orepuLoHEONe YenamTens (OV). KaacCuiimkauyst onePatpoRHRX
yewnutenel (OY), OCHOBKEIE TIAPAMCTPLT OREPALMOHHETX yeumirenel
(OY)}. IHCTPYMeNTa bHELT OTIePIUHOIHIH YCHHTCAL, Na3HaeNe
¢pOHC1Ba. LLEYMOBLIC NAPAMETPh! ORCPALMGHHOID YCHHTEIS, IIYMOBAT
MOUETE,

34

22 9 15

43

35

Paen 3. [lepevnoxure s HanpsokeHiit. IepemiorunTent
GANDSHKEHHI, OCHORHBIE THTTLS. TTEPEMHOAMTEN IRASPIBKEHITA (Tpsnoe
NEPerHOKEHNT), MIOKNTEABHOC FAPO, CTPYKTYPA. TIepeMHONUTE
HAIPHACHLH 13 KEAAPATOPAX, CTPYRIYpa. [lepemuoxaimei. HATPSIKCRAT C
nenoavavsanved LIATI, crpyxrypa. TIpmumm geiciBus,

1

{pemeruse, TIpocTeinunii aeTOTeHCpattp Ha BT - mMyaLTHEMOPATOP.

Paygen 4. Teneparopb. [enepalane), HasIIAERne, KaccHrwapl.
ApTorenepatopul. CTPYRTYPHan cxesd, AUX » PUX cCTaBHBIX Hacren
aBI0TEHePaTopd, YCAOBYA TCHEPALHH. YPABHCHHE AETOTEHEPaTopd, €10

CTpYKTYPHAS CXEMa ABTOTCHEPATOPA CHHYCOMAINLHELX KOACBarmit.
AworeHepaTop ¢ MoCtoM BHHA, QAHOKDHTYPEHLIC ABIOTEHCPATODM,
0G0611eHHAA CXEMA N0 TIRPEMCHIOMY TOKY. K1Y KTHBHIA H ¢MXUCTHAA
tpextosks. CTafNBHOCTE HACTOTEL OAHUKONTYPHATU ABTUIBHENaTORd.
(DaKTOPKI, BMIOUME HA CTAGHNLHOCTE HACTOTEL ONHOKOHIYDHOrS
a0TOIeHepaTapa. Mepe NOBBNIUCIH CTATHABHUCTE YACTOTH
OIHOKOII7YPHOMO 16TOreepaTnpa. Keapuessii praoiiarop, IKBHBLICHTHAN
cxema, (OFHOKOHTYpHLE BETOTEHEPATOP © KEAPUEBOH CTaBMAALNER,

06 CXCMA TI0 YIEPEMEHHUMY TOKY.

24

20

Paznes 5. QHABTPELL, DHALTDI, HAIT , Kiracom| Ocnosebe
FUTTLI TIACCHBELX DEUTETPOR, ()CHOBHER THOK aKTHBHEIX (PIbTpOR. RC #
LC $uAsTpsl, MarHUTOCTPHKIHOHHBH S(jext. SneKTpoMexaHHIeCKBH
drmp. Bratpst Ha [IAB. TTue303¢PexT, Ksapuersic fanTpsl.
TTEe3037eKTPHYECKHE JWILTPR. TTHEAOMEXEHHUECKHE GHALTRS). PHILTPLI
wa OY. [lcpeaarouHas QyHKTs (HUTHTPA, dctPOKCHMAHA AUX dunuTpa.
TToxaTHe 0 cHrtele BrumTpos 10 A5 A9X, HY npotomn quukTpa.
OLTEL BarrepropTa, YeGnimeea, Kayopa, 0cobeumiocyit vX AYX,

~1
In
o

Piazaen 6. LIAIT, ALI, KoMaapamapet Hanpuednit, AT,
H2HAYEHNR, TIPWIILN JeiicTera, 1ay tpEl, AU, HasHa s
TipUHILAL JRHCTANA, THLs!, TapameTpsl. Koxmaparop HANIPAKEIIHH,
Ha3HageHue, IADAMETPEL KoM(IaPaTOR 1anpsKeHiH Hi ONePaUHOHTDA!
yerTHTene,

Paen 7. TipeoGpaioBare/ v cneKTPa, MOIYIATOPE!, AMIAHTYIHE

6

10

10




: p90ay AP, YACTUTHE MOTY;ATQP. TIPAMAR B KOCRERRAT @cToTHan §
MogyaALdi, bazonast MORYARUNA. TTpanas dia3osan MOAYAAHA- TIpuman ki §
KQCBEIHAA (a20nad MOIYTAUHR f1enoqynHtopLl AM. OCTeKTapL. ;
KorepeHTITiid 1 ABKOTEPEHTHDIR amnAHTYIRLEL ASTEK10D. JlemogynaTopel
M. CTpysTypHEIC cxeMut M AeCKTOpOE. CxemaTexHika UM

neTeRTOPOB. JeHOAYANTOPEL @M, CIpyKTy[jIHBIE CACHEL @M ACTEKIOPUB.

Cxemorexuyka OM JeTeKTOPOR.
3 5 Paxen 8 JipeoBpasvsarent HalTovLL. CrpyKTYPHEE CXEME 23 3 2 0 10
peobpal0BaTencH HacTo T, CXEMOTERIMKD npeafpazosaTencii HACToTh!. (AT TR IR WO SO e S S
Reero 3a 5 ceMectp 180 85 51 17 100
BCeso 1o AncHIuBe Two | 785 L 51| 17 100
3.2. AypHTOPHbI NPAKTHKYM
Ne Homep H HAMMEHOBAHHE ! Obbem,
| Tema MPaKTAYECKOTO 3HATHA
n/n paspe/ia AUCIAIJIHEDL i j layp. uacos
Pasgen 1. Axarnorosas 5.
1 iexTpoHyka. OCHOBHbIE %paz,u,enb[ CXEMOTEXHHKH 2
\pasfiennl. i
................ e i b o e S —
i {KEMBANEHTHDIE CXeMbl, CXeMBI CMEILICHV,
2 |Pasmen 2. YcunuTenu. ; ’ - 15
| \OfJHOKACKa/{HbIE YCHIATETH, ABYX KaCKagHble yCUIWTE/H
Bcero 3a 5 ceMeCcTP 17

3.3. JTaboparopsbiii NPaKTHKYM

Ne | Homep n HanMeHOBaHKeE

106Bem, ay.
n/n pasgena JUCIUII/IHHbI

Tema /1a60paToOPHOro MPAKTHKYMA
parop P |  uvacoB

1 |Pazmen 2. YCUNHTENH. i
A ponoderds OY f

HCCeAoBane O,[LHOKOHT}FPHDI‘O reHeparopa €

2 IPasmen 4. eneparopht. " 5
KBapLeBOH CTafWM3alyer HaCcToTh
3 [Paspen 5. QuALIPRL ~|Mccneposanue AYX TMIMOBLIX SBERBR . -
L Bcero 2a 5 ceMeCTp
3.4. CamocroaTe/lbHAA paloTa CTyAeHTa (CPC)
]_ . '5 Homep 1 06’1:;2;,]
s !  HauMeHOBaHHe Copepanue yJeGHOro 3ajaHus wacon

| pa3fena UCHKIVIHHBT

‘Pasgen 1. AHaoroBas
1 ianempUHwKa. /pa3fenb! CXeMOTeXHUKY 2

'QCHOBHbIE Pa3AECbl.

[CHHTE3 MEKTPUYCCKOH CXeMBI YCATTHTEN 110 9K YUBa/IeHTHOW CXEME
2 [Pasgen 2. Yopnmrend. 0 repeMeHHOMY TOKY. pacet KaCKajioB Ha OMIOAPHBIX 48

i TpaH3MCTOPAX, PACUeT yCWIATE/ Ha 1924
! Pazpen 3.
3  i[lepeMHOXHTEMM CTPYKTYDA TIePEMHOKAIOIET0 TJAII 2
HanpsHKeHHu.
4  {Pasgen 4. Tereparopl. ypapHeHye ABTOTEHeparopa, crocofibl cTabunn3anity qacToThl 12
S lPa‘sh,"ue;l 5. <I>Hﬂb'rpt:;.w" ‘RC LI;!T[H, MoCT Buria, LC koHTYyp 4
[ paspen 6. UATL ATILL
6 iKomnapaTogu ' KOMTIAPATOP Hanpsoxerui ra OY 2
[HANPDREEWV, e
J— _,.2%;'&_&_,7_; -
7 {Hpeoﬁpamﬁa"renu 197IeKTPHYeCKNE CXEMbI MOAYHNATCPOB 1 JeMOUYyNATOPOB é 4
jcriexTpa. - . [ — |
8 %Paa,u,en 8. %Mm{pocxemm npeoﬁpamameneﬁ YACTOTEI 3
et T IpROGPABOBATENH o e
9 luacToThl. Z%BLIIIOJII-IEHHE ITANoB E}:PE?BOH ....... _ 18
L Bcero 3a 5 cemecTp L9
3.5. Kypcosas padoTa
r COJIEPXKAHME 3TAIIA | DEPHOJ, i% TUTIAHAPYEMOE BPEMA




VenosHsie 0003HAISHAA:
« Bomp. Dk3 — BOTIPOCHE K HK3aMEHY.

JICKPETHEIE BPEMEHHbIE dETepBAIL B CISYIOUMX

Texyuas arreCTaiHs CTYAEHTOB TIPOBOANTCA
popmax:

« BOMPOCH! K IK3AMEHY.

Pybexxunas arTecTauisd CTY/IeHTOB POU3BOAYUTCA IO JroranM NONOBHHE! ceMecTpa B CRepy oKX
dopMax:

»  BOTIPOCEH] K IKIAMEHY.

TipomMexyroHHan arTecTanHs POBOAUTCHA B dbopmax:

¢ 73K3aMeH.




s YYEBHO-METOAMUECKOE ¥ MFH®OPMAIMOHHOE OBECITEYEHAE
AACIIATLIAHBL

5.1. OcuOBHaR IATEpaTyPa 110 AUCTnIuHe:

1. A, H. dnépos. CXeMOTEXHMKA @HANIOTOBRIX 3/IeKTPOHHEIX YCTPOHCTS. CII6.5I'TY "BOEHMEX" um. /i,
. YerusHoBa, 2015, 3:1. pec.

2. JI. A. Tlepenenxkus. CXeMOTEXHHKA YCWIATETBHBIX ycrpoceTs. Mockea: Topstyast MiRYs-TereKoM, 2020,
/1. pec.

3. T1. C. Ba6kun, E. B. lasprnosa. CXeMOTeXHHKA 3/IeKTPOHHBIX YCTPOHCTB. M. MIUTY vm. H. 3.
Baymana, 2016, 3. pec.
5.2, JlonoAHUTe/bHAA IATERaTypa No JUCLIATIINHE!
He TpedyeTcs.
5.3. [lepuicanuecrye Us/IaHud:

1. Paguotexuika — XX Bex.

5.4, Tlepeyerp pecypcos HH¢0pM3L(H0HH0-Tenexommyﬁnxaumoﬂﬂoﬁ cetn "VnTepHet”, BeobXOANMBIX AT
OCEOEHHA AUCLHUIINIAHLT, JCKIPOHHEE OubMUOTEYHbIe CUCTEMBL

1. http:ffe.lanbuok.com — 2BC Jlaup;
2. hitp://library.voenmeh.ru — dyn/jaMeHTa/IbHaR gutmaorexa BITY «BOEHMEX» nm. J.0. YeTuHopa;
3. https://urait.ru — OGpa3OBaTE/bHAA rnardgopma «¥0paiiT». [Ins By308 1 CCy30B..

5.5. TIporpammHoe oGecreyende:

1. Mathcad Education - University Edition Term;
2. Microsoft Office.

5.6. udopMaLBiOHBLIe TEXHOMOTHYL:

B3aMMOJiEiCTBre ¢ OBYHAOIUMUCA TIOCPe/ICTBOM 3MOC Moodle BI'TY «BOEHMEX» nn. J.&. YeTrnosa.



6. MATEPMAJTBHO-TEXHUYECKOE OBECIIEYHEHME JTACTAILTHBI

6.1, JIekuuoHBbIe 3aHATHA!

CrielMaTH3HPOBaHHEIE TpeBoBaHVS 10 060PY/I0BAHLIO OTCYTCTBYHOT; ByAUTOPHA C OCA/OUHBIMI
MeCTAME [YO KOJIWMYeCTBY CTYASHTOB; AOCKA.

6.2. IIpakTHYeCKHE 3aHATHA:

1. Mathcad Education - University Edition Term;
2. Microsoft Office.

6.3. JiaGoparopHble 3aHATHA:

1. KommiekT yue6H0-1a60paTopHOro 000pyA0BaHns "CxeMOTeXHHKA";
2. Ocupnnorpad 6074BD Hantek.

6.4. [Ipouee:

1. paGouee MeCTO TIPETIOAABATENA, OCHAIIEHHOR KOMTILIOTEPOM C ZQCTYTIOM B MIHTEpHET;
2. paGoune MeCTa CTY/IeHTOB, GCHALIIEHHbIE KOMITHIOTEPAML C poctynom B MHIepHeT, pejHa3sHaueHHbIE
Anda paBoThI B 31€KTPOHHO ofpa3zoparenbHoi Cpege.
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IIprroxenye 1
K pafouei uporpammMe JHCUUSLTHGBI
CXEMOTEXHHKA AHAJIOTOBBEX JNEK IPOHHBEX YCTPOUCTB

AnnoTaiua padodell nporpaMmabl

JducprBa CXEMOTEXHUKA AHAJIOTOBBIX SJTEKTPOHHBIX YCTPOWUCTB sBsiercs
JHCLUTUTITHOM obsisarenpHOii wacTH Gaoxa 1 mPOrpaMMEl  TIOATOTOBKU no wBanpapneHuro  11.03.01
Paduomexuuxa. JUCHUIVIMHEA peanysyercd Ha thaxynTeTe ¥ VH(OPMAIMOHHBIX H YIIPaB/B{IOIMKX CHCTEM

BLTY "BOEHMEX" upm. [.@. YCTHHOBA kageapoit 14 PAJTIOSAEKTPOHHBIE CUCTEMEI
YIIPABJEHWA.

JlpCyMTUIHA HatjeneHa Ha popMupoBaHHIe KomniemeHyutl:
O[IK-2 CrocoBHoCTs CaMOCTOATENsHO NPOBOAHTE JKCIIEPUMEHTAbHEe MCCEA0BAHMA U KCITOMB30BATh
OCHOBHBIC pYeMsl 06paboTKY M IPEACTABIER IO/ yUeHHBIX AaHHLIX;
ONK-4 cnocofHOCT, MOHUMATL  PHHIMITEI paboTHl COBPEMEHHBIX BH(POPMACHHEIX TEXHONAOTHI H
WCIO/b30BATE MX J7ist DEIIeHVs 347134 rpodecCHORaTbHON AATe/IEHOCTH.

CozepaHue UCLUILTUHEI OXBaThIBaeT KPYT BOMPOCORB, CBS3aHHLIX C.
TIpOTpPaMMOit AVCLTUIMHBI TPE/y CMOTPEHE] crefylonpe BHABI KOHTPOJIS:

Texyujas arrecTanis CTyAeHTOB NPOBOANTCA B JUCKPETHEe BPeMEeHHLIe MHTePBa/Tel B UICHYIOLIHX
popmax:
» BONPOCHI K 3K3aMEHY.

PyGexxHas arrecTaiys CTyAeHTOR TIPOUM3BOAMTCS T10 UTOTAM [OI0BHIHbL CeMECTPA B CIIeAyIOMX
thopmax:

+ BONPOCH! K 9K3aMEHY.

IIpomexyTouHas aTTeCTaHA TIpOBOAKUTCA B hOpMAX:
e 3K3aMeH.

Obuiasi TPYAGEMKOCTE OCBOCHVA JUCLATUIYHBL  COCTABASET 5 3.e, 180 u [TporpaMmol AWCIMTUHEL

mpe Iy CMOTPeHsl IEKIMOHHBLE 3aHATHA {51 u.), TIPAKTWUECKHE 3aHATHA (17 u.), NaGOpPaTOPTIEIA TIPAKTHKYM 17
14.), camOCcTOsTeb1as pabura crygeHTa (95 u).
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TIpunoxenne 2
¥ paboyeit nporpamme JHEUMIITIAHE]
CXEMOTEXHHKA ANATIOTOBBIX 37IEKTPOHHLIX YCTPOUCTB

TEXHONOI'YH Y1 &OPMbI OBYUEHMA

PeKoMEHJALNH 110 0CBOSHHIO AUCHHIUIMHE! A/ CTYAEHTA

TPyZ0eMKOCTS OCBOCHHS JIMCLVTUIHDE COCTARIACT 180 1., 13 FuX 85 4. ayAUTOPHBIX 3AHATHH, X 95 4,
OTBRIEHHBIX HA CAMOCTOATE/BHYTO paboTy cTyaeHTa.

PekoMeHJALMK TG PACIpefesieHuto yuefHOro BpeMeHd TO BHAAM camocToATeNsoN paboTel U
paszesaM JUCIMIVIVHEL IPUBE/IRHB! B TabnwLe.

KOHTPONE OCBORHHA JMCLIHTIHHBL TIPOM3BOJHTCA B COOTRETCTBHM C IIonGKeHHeM © TeKyIEM,
pyBeXXHOM KOHTpO/E YCIIeBaeMOCTH i TIPOMEXKYTOUHOH ArTeCTaLpy 00y HaIOIIUXCA.

®OpMBI KOHTPOIIS X KPHTEPHY OLCHHBAHYS TIPUBEACHE! B npunoxenny 3 Kk PaGoueii mporpamme.

*- TpyA0eMKOCT,

HanmeHogaHue paboThI
aac.

PexoMeHgyeMasn aureparypa

Paspen 1. AHanorosas JeKTROHUKA, OcHOBHbIE Pa3Ae/bl.

i A.H. ®népos. CxeMoTexHyKa
| AHAMIOTOBBIX 3/1eKTPOHHBIX yCTpPOUCTB:
. CI6.BITY "BOEHMEX" mm. [T, @.
| Yernrora, 2015 (1)

J1. A. Tlepenenkui. CXeMOTeXHUKA
JCHIATEIBHBIX YCTPOACTB! Mocksa: |
Topsivan masvst-Tenexom, 2020 (1,2) '

I1. C. Babkun, E. B. I'appunosa.
CXeMOTEXHYIKA 3/JIEKTPOHHEIX
yerpoiicre: M.: MI'TY um. H. 3.
Baymana, 2016 (1,2,3)

pasfiefnibl CXeMOTEXBUKA

Htoro Mo pasaeny 1
Pasjen 2. YCHAHTEIH.

CHHTE3 DAIeKTPHUECKOH CXeMbl yCUIMTENS 110
SKBUBANICHTHOM CXeMe [0 IepeMeHHOMY TOKY.
pacueT KacKAfos Ha GMITOMAPHBIX TPAH3HUCTOPAX,
pacuer ycuurens Ha OY

Wroro ric pasgeny 2

A. H. ®népos. CXeMOTeXHUK ;

| AHA/OTORBIX JTEKTPOHHEIX YCTPOWCTE: |
CII6.BTTY "BOEHMEX" um. . @. |
Yetrnonsa, 2015 (2) '

Pazgen 3. [TepemH

OKATETH HanpKeHHA.

CTPYKTYDPa [ePeMHOKAIOIETO TAII

E A. H. ®népor. CxeMOTEXHUKA ;
| AHATOrOBLIX /IEKTPOHHBIX YCTPOHCTB: |
CII6.5I'TY "BOEHMEX" um. [[. .

Pazpen 4

. Ceneparopsl.

ypaBHEHKE aBTOTeHEPATOPA, c11ocobut
cTabMnM3a UK YaCTOThI

Wtoro 1o paa,u,eﬁy 4

AL H. Ondpob. CxeMoTexHAKA |
i_ ABATOTOBBIX 3EKTPOHHBIX YCTPOHCTR: l
| CHi6ETTY "BOEHMEX" . I, ©. |
| Verunoga, 2015 (4) i

Pazpen

5. PUWILTPLL

RC rjerm, MocT Buna, LC koHTYD

; A. H, ®atpoe. CxeMoTeXHAKA
| AHAJIOrOBBIX TEKTPOHHBIX yCTPOHCTB:

| CII6.BI'TY "BOEHMEX" um. [. .
! Yerudoea, 2015 (5)

H

VTore no pasfeay S

Kkomrtapatop Hanpspkenyd Ha OY

12

Paspen 6. LATL ALTTL, Komnaparopr! sampsokesuH.

§ A, H. ®népos. CxeMOTeXHHKa g

. al&IOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB: |




| CII6.BI'TY "BOEHMEX" um. . ©.

______ | Yoramoma, 20156) e
o Wroromo pasgieny 6 : 2 ’
. Paspen 7. Hpeoﬁpamnme{m cneKTpa .
; A. H. ®siépos. CXEMOTEXHUKA I§
3/leKTpUIeckie CXembl MOy ATepOE 1 | AHAJIOTOBbIX /EKTPOHHBIX YCTPOHCTE: i
TeMOY/ISITOPOB i CUI6.BT'TY "BOEHMEX" nim. I, D. |
__________________ Vermosa, 2015 (7) L

. p S— e i O (Dnep ? ;
MHKpOCXeMsi TIpeofpasoBaresien 9actolul | auan
; OTrOBBIX BJIEKTDUHHI)IX YCTPOWCTB: | oo -
B . ! CI6.BI'TY "BOEHMEX" nm. /1. P.
LITOMHEHHE 3TaloB KypCOROH ; Vermuosa, 2015 (8) 5 18
ViTora rio pasgeny 8 3 21
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Tpsaxeane 3
Kk pafoueii BPOTPAMME JHCLAT/IHHLL
CXEMOTEXHHKA AHAIOTOBRIX ATEKTPOTIHEIX YCTPOICTB

HOH/IHI OLIEHOUHBIX CPEJCTB

DOHALI OLEEHOUHBIX CPE/ICTE, TIC3BO/IIOILNEG OLEHKUTH PesyNLTATLL o6yuenna 1o HARHLIA AUCLMIIINTIE,
BKJ1HOUAKOT B ceba:

e BOIIPOCH! K 3K3aMeHy,
s 5K3aM€H.

KpHTepnH 0UeHHBaHUA

Bonpocsl K 9K3aMeRy
1. Yourenu.
1. AHanOroBast 31eKTpoHwKa, OCHOBHEIE PAs/ibl (cocTaBuEIe UacTH, knaccuVKaLus ).
9. Younyrenn. Kpatkas K1accupuKars. OCHOBHbIE TUIBI YCHIHTENEH.
3, BHeIIHME XapaKTepUCTHUKH ycunuTenel.
4. OCHOBHBIE CXeMBI BKAIOUeH s TPAH3UCTOPOB B OIHOKACKAAHBIX Y CHAHTE/IAX. CpaBHHUTE/ILHBIR
xapakrepuctikd (KI, KU, KP,RBX, R BBIX, VHREPTUPYHOIIHA, HEVHBEPTUPYIOWIH, Ha3Barus KACKafIoB).
5, O6pataad (OC) ¢BA3b B YCWIHTENAX. CTpyKTypHast CXema yCunuTens ¢ 0C, koshuent nepegain no
HaTPSKEHUIO YCAINTE € OC.
6. Byt OC g ycrmaTenax, Hassagug OOC (oTpyLaTeTLHON 0C).
7. Bauspue pasanyHbIX THIIOB OOC Ha BHEUIHMAE MapaMeTpel yCTHTEN.
8. ManocuraateHbie niapameTpst BT CrcTeMbl TApaMeTpOB JIAHENHRIX e THPeXNOIHCHIKOB.
9. TlonsTHe 0 paBoueil Touke (p.T.} TPAH3KCTOPa B ycwmptene. Pexxum 10 MOCTOTHROMY TOKY KacKaaa
YCH/IEHHS, TOK TIOKOSL. Tonoxesne P.T. Ha CTaTAYECKHX XapaKTeprCTMKaX TPaH3nCTopa.
10, JInHamuyeckast BEIXOAHAA xapakrepucTika BT, Harpy30uHas npaMast A Kackaia ¢ pe3svCTHBHON
HarpysKoi. JIUHENWHBIN U KITHOUEBOW PeXHM paboTHl KACKA/a.
11. CXeMb} MUTAHNMS TPAH3KUCTOPHOTO KActKaad, HOPMAanbHO OTKPBITBIA U 3aKPBITHIN YCHMUTENBHBIE SIEMEHTBL.
12. Cxempl OpraHM3alpiy CMeLenua (pesM TIO TTOCTOHHAOMY TOKY) TPaH3{CTOPHBIX KaCKaAOB.
13. TloHATHE O KJIACCAX YCHICHNS TPAH3UCTOPHAIX KaCKafioR, (baKTOpEI BANSIONHE Ha KAaCC yCUAEeHHA.
14. Knacc ycu/enus A, CBOMCTBA, TIOJIOKEHHE pafoueit TOUKY, KIIA.
15. Knacc yeunenus B, AB, CEOMCTBA, TIONoKeHue paboueii TOUKH, KIZ.
16. Knacc ycuenns C, CBOHCTEA, [IOOKERIE pabouelt ToukH. KosqripeHTs! Bepra, K1
17. JIByxTaKTHbIE KACKajpl YCUICHAA, [IPUELWI AHCTEVS, K1acC yCIenns, Apyroe Ha3BaHKe KaCKajid.
18. Kiace yeunerus H, MPUHIAL JeACTBYA, TICIOAKEHE paboueii TOUKHU.
19. Kutacc yepnesus D, TIPUHIWIT melicTRYs, CBOCTBA, KO,
20. Mogenn BT {Qusnueckvie nesvEelifas v MHeiiHad, SKBUBaIeHTHaA C h rapamerpamu).
21. COCTABHON TPAH3UCTOP, TUIIBL, BAHARKE Ha napaMeTpsl Kackaaa C OK.
22, KackojHas cxema (Ha IpyMepe Kackaia 03-0OB), HasHaueHwe, CBOACTRA.
23, VlcTOYHUKH TOKA, OCHOBHBIE THIIBL
24. [umaMudecKas HarpysKa, CYUTHOCTS Y TIPHUMEHeNHe.
55, CxeMbl CBMTA YPOBHS B TPAH3NCTOPHBIX KacKa/ax.
26. YacTuTHBIC CBOHCTBA Kackay@a OO B o6nactu H4, obpucuerme suia ATX.
97 UacroTHble CRoMicTsa kackaaa O3 B obnactu CU, ofbsacrenye suaa ATX,
8. UacToTHBIe CBOMCTEA Kackaja 02 B obnactu BY, obssicuennc Buga AUX.
29, YacToTHBIE CBOMCTEA Kackaaa 03, rpadux AYX, 00BACHEHHE BHAR AUX.
30, Kackagpl ¢ MEXKaCKaaHbIMA KOHJIEHCaTOpaMu 1 HeTOCpPeACTBEHHOM CBA3BI0, ACCTOUHCTRA 1 HeoCTaTKU.
31. nddepesuyanbRblil yCHIHTED, CTPYKTYpa, CBOHCTEA.
32, OrepalfioHHbIH YCHTUTEND (OY) cTpyXTYDAa, CBOWCTBA.
33, Cxembl BK/IFOUEHVs OTIepPaLAOHHOTO yeunurens (OY), ko3 ULEHT NepeAaiy, THII QC, BxopHoe
COTIPOTHBJ/IEHYE,
34, OyHKUKOHABHBIE 3BCHBS Ha Haze OrepalIioBHOTC YCHTIRTET (OVY).
35, Knaccnduratyisi OrepaleRHbIX yeunmrened (OY).
136. OCHOBHEIE TIapaMeTpbl OTIePaLHOHHbIX yennutesied (OY).
37. VIHCTPyMEHTabHBLHA OTIepAITMOHHEIH YCH/TATEb, HASHAUCHNE CBOHCTEA.
38. IUymoBLIE NIapamMeTPhl OTIePAUMOHHOTO YCHANTEA, IyMOBai MOZEMb.
39, KoMIapaTop HANpspKeHuH Ha QTEepaLOHHOM YCUHUTENE, HazHAUeHue, napaMeTphL.
40. TlepeMHMKUTEb HanpsDKesui, OCHOBHBIE THIIBT.
43. TlepeMHOXUATE/TE HanpspkerHH (mpamoe [JEPeMHOKEHHAE), MHOKHTE/BHOE /PO, CTPYKTYpa.
42, TIepeMHOKUTE/b HanpsKeHYH Ha KBaApaTopax, CTPYKTyPa.
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43, TlepeMHOXHTE/L HArpsOHKEHKH C HCMIO/b30BAHVEM IATI, crpyxTypa. [IpuHUHT JIEUCTBYSL.

2. Peneparopsl. DWILTPEL TIATL ALTL

1. Veneparcpel, Ha3HaUEHE, KIacCHPUKAITNA.

2. AproreHeparopsl. CTPyKTypHasA CXeMa, AUX 1 PUX COCTABHBIK YACTEH aBTOreHeparopa,
YC/IOBUA PeHepalyn.

3. YpaBHeHHe aBTOreHeparopa, ero peleHue.

4. TIpocrefimuii apTOrenepatop Ha BT - MynTHBHOpATOp.

5. CTpyKTyplias cxema aBTOreHepaTopd CHHYCOWAANEHBIX Komebanni.

6. AproreHeparop ¢ MOCToM BHHA.

7. OBHOKOHTYDHbIC aBTOreHeparopbl, 06OBIeHHas CXeME 110 TepeMEHHOMY ToKy. UHAyKTYBHAA
1 eMKOCTHAA TPEXTOUKH.

8. CTabn/IbHOCTb YACTOTEL OJHOKOHTYPHOIO ABTUTEHEpaTopa.

9. PaKTOpPLY, BIHALHE HA CTaBH/IbHOCTH YACTOTBI OfHOKOHTYPHOTO 3BTOTEHEpATOpa.

10. Mept1 NIOBSIIIeHMs] CTaBMIBHOCTD UACTOTEE OAHOKGHTYDHUTO ABTOI'eHepaTopa.

11. KBapLieBblil Pe30HATOD, 5KBHBAIEHTHAA CXeMa.

12. QAHOKOHTYPHbIN ABTOIEHEPATOP € KBAPL[EBOM crabwmizangeit, 06001eHEAT CXEMa 110 riepeMeHHOMY TOKY.
13. GuILTPL], HasHaueue, xraccudukalvs.

14. OCHOBHBIE TUTILI IACCHBHBIX (IUIBTPOR.

15. OCHOBHBIE TUILI AKTHBHKIX (U/ILTPOB.

16. RC 1 LC $uaeTphl-

17. MarHUTOCTPUKLIMOHHEI 5Q(exT. 3/eKTPOMeXaHRUeCKIH QHABTP.

18. PuneTpsi Ha TIAB.

19, Tipe303¢bexT, Krapiieble QUISTPEL.

20. TTpe30XIEKTpIAECKUe QUITBTPLI.

21. ITbe3oMexaruuecKye PUALTPEI.

22, ®uisrpel Ha OY.

23. TlepenarouHasi (pyBKLAs {punbTpa, ANpOKCHMAIIs AUX dunsTpa.

5. [ToBsATHe O CHHTE3€e PIILTPOB 10 KX AUX, HY npoTOTHI (y/IETPa.

24, duneTpE barrepBopTa, Yebpimena, Kayspa, 0c06eHHOCTHA UX AUX,

25. [TATI, HasHayeHKe, MPHHLIAI AevicTsusl, TTapaMeTpsl.

26. AUTI, HasHAUeHHE, THIIE, TTAPaMETPLL

DK3ameH
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[TacriopTt GOHAA OLIEHOYHBIX CPEACTB

AypuTopHbIe 3aHATHA B
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Pazgen 1. AHANOTOBAs Borpocs!
3 5 {anekTpoHUKA. OCHOBHLIE 6 4 2 0 2 2 5 5] K
pasjebl. - JK3aMEHY
Bornpockl
3 5 iPasgen 2. YCHINTEAH. 94 | 46 | 22 9 15 48 35 1 35 K
_____ R . JK3AMETY
! Bonpochl
3 5 Pazpen 3. ngemnmxnrenn 4 9 5 0 0 9 5 5 K
HaNPsKeHHH.
IK3aMeHy
Bormpocs!
3 5 [Paspen 4. T'eHepaTopel. 24 112 0 8 4 0 12 20 ; 20 K
‘_ i .5 IKIAMEHY
Borpockl
3 5 Pasgen 5. DuabIphl. 15111 ¢ 7 4 0 4 10 1 10 K
- e . S AU R IKIAMEHY
Bomnpocer
3 | 5 pamenGOATLAI, o 14l2j2j0 10255 x
OMIAPATOPEI HANPKEHHMH. B
Bonpockr
3 5 Pazgen 7. Ilpeopasoparesn 10! 6 6 0 0 4 10 | 10 K
CHexTpa. SK3aMeHy
Bonpocer
3 5 Pazgen 8. Tlpeofpasosaresin 93 | 2 2 0 0 21 110 1 10 K
YaCTOTHI. SK3aMeny
Bceero 32a 5 ceMeCcTp 180 85 ; 51 17 17 95 {100 ; 100
Bcero no AUCIU/MHEe 180 85 | 51 17 17 95 {100 ; 100 !
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