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ypoBeHb bakanaBpuar
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A. B. Iomnan

kaeapa-pa3padoTunk DJIEKTPOHHBIE BHIYUCIUTEbHBIEC MAIIMHbBI

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 09.03.01 Mudopmarrka 1 BEIYUCTUTENbHAS TEXHUKA, YTBEPKIEHHBIM
npukazoM MunoOpHayku ot 19.09.2017 Ne 929

3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa
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B. B. JIypse



1. llesu u 3212494 AU CIUILIHHBI

[{enbro ABIAETCSA: N3yYEHUE TEOPETUYECKUX OCHOB NIEKTPOTEXHUKHU U IIEKTPOHUKH,
YCTPOMCTBA U IPUHIUIIOB I€MCTBUSI OCHOBHBIX 3JIEKTPOHHBIX TPUOOPOB, a TAKXKE
CXEMOTEXHUYECKHUX PELICHU, HCTIONb3YyEMbIX MPU MOCTPOEHUH 3JIEMEHTHOM 0a3p DBM.
3ajayu: HAy4YUTHCS YUTATh U COCTABIIATH IPUHUMITHAIBHBIE CXEMBI JIEKTPOHHBIX
YCTPOMCTB, aHAJTU3UPOBATh PEKUMBI UX PAOOTHI.

Kparkoe conepxanmne TUCHMILTHHBI

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUH BEILIECTBA, CTPYKTYpa AMEKTPOHHBIX 000JI0UEK
aToMa, OCHOBBI 30HHOW T€OPUU TBEPAOTO TeJia, CBOMCTBA MOJYIPOBOTHUKOB.
Hcnons3oBaHue 351eKTPOHHO-IBIPOYHBIX Mepex0oA0B. [1omynmpoBOIHUKOBBIE TUOIBI,

TPaH3UCTOPbI, TAPUCTOPHI, PEKUMBI padOTHI,
oOpaTHbIX cBsizell. JIuHeliHbIe UHTETpaIbHbIC

UCIIOJIb30BAHHUE B CXEMOTEXHUKE. Bubl
CXeMbI (ONepaIlMOHHbIE YCUIIUTEIH).

[Tepexmtouarenbubie Jornueckue 3aeMentsl (TTJI, KMOII, OCJI). Ontudyeckue

AIIEKTPOHHBIE MPUOOPHI.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

JTUCHHUILIHHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHbIE
U OOIEMH)KEHEPHBIE 3HAHHS, METO/IbI
MaTeMaTU4EeCKOTr0 aHaJln3a U MOJEIUPOBAHHUS,
TEOPETUYECKOT0 U SKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHMS B IPO(PECCHOHAIBHON AEATEIbHOCTH

3HaeT: MPUHIHIBI QYHKIIMOHUPOBAHUS
MCIIOJIb3YEMBIX allllapaTHBIX CPEJICTB.

YMeeT: aHaIM3UpOBaTh BPEMEHHBIE TUarpaMMBbl
anmapaTHBIX CPEICTB, 00ECIIeUnBaTh IEKTPHUECKOE
CONPSIKEHNUE PA3TMYHBIX AJIEMEHTOB MPOrPAMMHO-
aIlrnapaTHOro KOMIUIEKCA.

MmeeT mpakTHYEeCKUI OMBIT: BIaJACHUS
TEXHOJOTUSIMU MUHUMH3AIIUY U HAJASKHOTO
MCIIOJIb30BaHUs AMMapaTHbIX CPEACTB.

OIIK-7 CnocobeH y4acTBOBaTh B HACTPOMKe U
HaJIaJIKe MPOrpPaMMHO-AIAPaTHBIX KOMIUIEKCOB

3HaeT: 0CHOBBI (YHKIIMOHUPOBAHUS 3JIEKTPOHHBIX
KOMITOHEHTOB DOBM 1 MHBIX anmnaparHbIX CPEJCTB.
'YMeeT: 0Ib30BaThCs KOHTPOJIbHO-U3MEPUTENIBHOM
anmnapaTypoi, YATaTh JIOTHYECKHUE JUarpaMmbl U
OCLIMJIJIOTPAMMBI.

MMeeT NpakTUYeCKUN OTIBIT: BJIAJCHNSI HABBIKAMU
WHCTPYMEHTAJIBHOTO KOHTPOJIS UCIIPABHOCTHU

AIlIIapaTHLIX CPECACTB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa

[lepedeHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

1.0.05.01 AnreGpa u reometpus,

1.0.17 DOnexTporexHukKa,

1.0.07 ®usuxka,

1.0.05.02 MaremaTrnuecKkuii aHaau3,

1.0.12 BBenenue B 3D-monenupoBanue u
ABTOMAaTH3UPOBAHHOE MTPOEKTUPOBAHNE,
1.0.05.03 CrennaibHble IVIaBbl MATEMAaTHKU

1.0.19 Metponorusi, cTaHgapTU3aus U
cepruduxarnms,

1.0.14 KoMIIbIOTEpHBIE CETH U TEJIEKOMMYHHUKAIIHH,
@®J1.01 IIpunsTHe pemeHuii B KOHQIUKTHBIX
CHCTEMax IPH HEOIPEICICHHOCTH




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.05.02 MaremMaTti4eCcKU aHaIn3

3HAET: OCHOBHbIE TIOHATHUS U METO/IbI

i pepeHIMaIbHOr0 U HHTETPaIbHOTO CUNCIICHUS
(GYHKIIUN OTHOM M HECKOJBKHUX MEPEMEHHBIX;
OCHOBHBIE METOBI PEIICHNS CTaHAAPTHBIX 3a/a4,
VCITOJIB3YIOIIMX arnmapar MaTeMaTU4eCKOro aHaJIn3a.
'YMeeT: UCI0Ib30BaTh METObl MATEMAaTUYECKOTO
QHaJIM3a JUIS PEIICHUs CTaHIapTHBIX
npogeCcCHOHANIBHBIX 3a/1a4; TPUMEHSTh
MaTeMaTUYECKHN arapar s aHaJIUTHIECKOTO
OIMCaHUs IIPOLIECCOB U SIBICHUH B
npodeccuoHaNbHbIX AUcHMILInHAX. MmeeT
[IPAKTUYECKUH OIBIT: PELICHUs PUKIIAIHBIX 3a1a4 C
MCITOJIb30BAaHUEM METOJI0OB MAaTEMaTHIECKOIO
aHanu3a; NpuMeHeHus AuddepeHnnanbHOro u
MHTETPaJIbHOTO UCYHUCIIEHUS QYHKIUH OTHOM U
HECKOJIbKUX IIEPEMEHHBIX B JUCLUIIIINHAX
€CTECTBEHHOHAYYHOTO COJIEpPKaAHUSI.

1.0.07 ®uzuxa

3HaeT: pyHIaMEeHTaIbHBIE pa3aebl QU3NKH;
METOJIbI U CPEJICTBA M3MEPECHUST (PU3NICCKIX
BEJIMYHH; METO/IbI 00pabOTKH SKCTIEPUMEHTATBHBIX
NTAHHBIX., CTPYKTYPY Kypca TUCIUIUIHHBI,
PEKOMEHIyeMYIO JIUTEPaTypy. YMEET: UCIOIb30BaTh
3HaHUS (yHIaMEHTAIBHBIX OCHOB, TIOIXO/bI U
METOJIbI MAaTEMAaTUKH, GU3UKU B OOyUCHUH U
NpoQeCCHOHAILHON JICATEIIBHOCTH, B
WHTETPUPOBAHUN UMEIOIINXCS 3HAHUH,
HapallMBaHUHM HAKOTUICHHBIX 3HAHUMN; TIPUMCHSITh
MaTeMaTHu4eCKre METO/bI, (PU3NIECKUE 3aKOHBI 1
BBIYUCIIUTEIILHYIO TEXHUKY ISl PEIICHUS
NPaKTUYECKHX 33/1a9; paboTaTh ¢ U3MEPUTEITbHBIMU
NpUOOPaMU; BBIIOIHATH (PU3MYCCKUI SKCIICPUMEHT,
00pabaThIBaTh PE3yabTaThl U3BMEPEHU, CTPOUTH
rpaduKu ¥ IPOBOJMTH I'papUUeCKUl aHATTN3
OTIBITHBIX JIaHHBIX; CYUTATh CUCTEMAaTHYECKUE U
CIlydaiiHbIe ONIMOKHU MPSMBIX U KOCBEHHBIX
U3MEpPEHU, TPUOOPHBIE OMNOKH; IPHUMEHSTh
COBpEeMEHHOE (pr3nueckoe 000pyI0BaHUE U
NpUOOPHI P PEIICHUH MTPAKTUIESCKUX 3a7ad. ,
NPUMEHSTh OCHOBHBIC 3aKOHBI (DU3UKHU JIJIS
YCIICITHOTO PEIICHHS 3a1a4, HAallpaBJICHHBIX Ha
camMopa3BUTHE 00YYarOIIEroCs U MOATOTOBKY K
npodeccrHoHabHON AesTenbHoCcTH. MMeer
NPaKTUYCCKHUI OIIBIT: BIaJICHUS
(dyHIaMEHTAIBHBIMY IMOHSATUSIMHU H OCHOBHBIMHU
3aKOHAMU KJIACCUYECKOHM U COBPEMEHHOW (DU3UKU U
METOJIaMH WX WCIIOIH30BAaHUS; METOHOIOTUEH
OpraHu3alvK, TUIAHUPOBAHMUS, TIPOBEIICHUS U
00pabOTKH pe3ynbTaTOB IKCIEPUMEHTOB U

OKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ; HaBBIKaMH




(U3UUECKOro HKCIIEPUMEHTA U YMEHUS IPUMEHSATh
KOHKpETHOE (PM3NYECKOe COEPKaHuE B
NPUKJIAJHBIX 3a/1a4ax Oyayliel crennaibHOCTH;
HaBbIKAMU MPOBE/ICHUS PACUETOB, KaK MPH PEIICHUN
3a/1a4, TaK ¥ IpU HAy4HOM DKCIIEPUMEHTE;
HaBbIKaMH 0()OPMIICHHS OTUETOB I10 pe3yJibTaTam
MCCIIEIOBaHNUIN; HaBBIKAMH paboThI ¢
W3MEPUTEIBLHOM allapaTrypoid, B TOM YUCIIE ¢
U(PPOBON H3MEPUTETHHON TEXHUKOW; HABBIKAMHU
00pabOTKH SKCTIEpUMEHTANIBHBIX JaHHBIX U OLICHKU
TOYHOCTH M3MEPEHUI; HaBbIKAMHU aHAJIN3a
MOJTyYEHHBIX Pe3yJIbTaToOB, KaK pPelIeHus 3a1a4, Tak
PKCIIEPUMEHTA U U3MEPEHUH., CAMOCTOATEIBHOIO
pereHus: yaeOHbIX U Tpo(eccHoHaNbHBIX 3a]1a4 ¢
[IPUMEHEHNEM METO/I0B U MOAX0A0B, Pa3BUBAEMBIX
U UCTIONIb3YEMBIX B (PM3HKE, B TOM YHCIIE 3a/a4,
KOTOpBIE TPEOYIOT IPUMEHEHUS U3MEPUTETHHOM
anmnapaTypbl; HaBBIKAMH NPaBUIHLHOTO
[PEICTABICHNS U aHAJIN3a MTOJyYEHHbIX
pE3yJIbTaTOB.

1.0.05.01 Anrebpa u reomeTpus

3HAET: TEOPETUYECKUE OCHOBBI JIMHEWHOW U
BEKTOPHOH anreOphl U aHAJTUTUYECKOI reOMeTpHH;
reoMeTpUYeCKUi U (PU3MYECKHUIM CMBICIT OCHOBHBIX
MOHATHH anredpsl U reOMETPUH; IPOCTeHIINe
MPUIIOKEHUS alreOpbl 1 TEOMETPHUH B
Npo¢eCCHOHAIBHBIX TUCIUIUIMHAX. YMEET:
WCITOJIB30BaTh B [IO3HABATEIILHOU U
npogecCHOHAIBHON AeATENbHOCTH Oa30Bble 3HAHUS
TUCIUIUIMHBL, IPUMEHSTh Ha IPAKTHKE 3HAHHE
TMCIIUIUIMHBI U TIPOSIBJISTH BHICOKYIO CTENIEHD
MOHUMAaHUS;[IEPEBOIUTH Ha MaTEMAaTUUECKUH SI3bIK
npocTeiire mpooiaeMbl, OCTaBICHHbBIE B TEPMHHAX
IPYTUX MPEAMETHBIX 001acTel; MPUOOpPETaTh HOBBIC
MaTeMaTU4ECKUE 3HAHUS, UCIIONIB3Ys
oOpa3oBarebHble UHHOPMAIIMOHHBIE TEXHOJIOTHH.
lIMeeT nNpakTUYECKUN ONBIT: UCTIOIb30BAHUS
OCHOBHBIX METOJIOB JIMHEHHOM anredpsl 1
QHAJIMTUYECKOW T€OMETPUN AJIs PELLEHUS 3aad,
CBSI3aHHBIX € MPO(eCCHOHAIBHON J1eATENbHOCTHIO;
HaBBbIKAMU aHaJIM3a y4eOHON M HAay4dHOM
MaTeMaTH4eCKOU JIUTEPATYPBHI.

1.0.17 DnexrpoTexHuka

3HAeT: OCHOBHbIE 3aKOHBI JIEKTPUUECKUX U
MarHUTHBIX LENEN YCTPONCTBO U IPUHLIUIIBI
neiicTBUS TpaHC()OPMATOPOB, AEKTPUIECKUX
MallliH , UX paboune XapaKTepUCTUKU; OCHOBBI
0€30MacCHOCTH TP UCTIOIb30BAHUN
DIIEKTPOTEXHUUECKUX TPUOOPOB U YCTPOMCTB.
'YMeeT: UuTaTh 3JIEKTPUUECKUE CXEMBbI, TPAMOTHO
NPUMEHSTH B CBOEH pabOTE MEKTPOTEXHUUECKHE
npuOOpBI U yCTPOICTBA; ONPENENATh IPOCTENIIINE
HEHCIIPABHOCTH MPU paboTe 3IEKTPOTEXHUUECKHX
YCTPOUCTB; BEIOUpATh dPHEKTHUBHBIC U O€30TIaCHbBIE
VCIIOJTHUTEIbHBIE MEXaHU3MBI IIPU DKCIUTyaTallun
DJIIEKTPOTEXHUYECKHUX yCTPOHCTB. MiMeer
MPAKTUYECKHUM ONBIT: HABBIKAMM pacuera u

OKCILTyaTallvur SJICKTPHYCCKUX HCHCI\/JI n




DIIEKTPOTEXHUUYECKHUX YCTPOUCTB.

1.0.05.03 CrienuanbHbIe TVIaBBI MATEMATUKHU

3HAET: OCHOBHBIE MIOHATHUS BEKTOPHOTO U
KOMILJIEKCHOTO aHaJIu3a, TEOPUH PSJIOB; OCHOBHBIE
MaTeMaTU4YECKUE METO/IBI CIIEIAIIbHBIX Pa3/IENoB
MaTeMaTUKH, IPUMEHsIEMbIe B UCCIIEI0BAaHUH
Npo¢eCCHOHAIBHBIX MPOOIeM. YMeeT:
MCIIOJIb30BaTh B MPO(eccHOHaNbHON AESITETbHOCTH
0a30Bble 3HAHUS CIICIUABHBIX Pa3/ieioB
MaTeMaTUKW; TPUMEHATh MaTeMaTH4eCKUe MOJeNn
MPOCTENIINX CUCTEM U IPOLECCOB /IS PELIECHUS
npodeccroHanbHBIX 3a1a4. IMeeT npakTuueckuit
OIIBIT: MCIIOJIB30BAHUS CPEJICTB U METOJIOB
BEKTOPHOTO U KOMITJIEKCHOTO aHaJINu3a, TEOpUn
PSZI0B B M1 OCHOB MaTEMAaTU4YECKOIO MOAEINPOBAaHUS
B MPAKTUYECKOW JIESITETbHOCTH.

1.0.12 Beenenue B 3D-monenupoBanue u
AaBTOMAaTU3MPOBAHHOE MTPOEKTUPOBAHNE

3HaeT: OCHOBHbIE THUIIbI MAIIMHHON rpadukw,
CHUCTEMBI 1IBETA, METO/IbI IIPEICTABICHHUS HAYUHO-
TEXHUYECKHUX PAacueTOB U NMPE3EHTALUU IIPOEKTOB,
2D mozaenupoBaHuEe U OCHOBBI O(OPMIICHHS
yeprexerd mo ECKJI, 3D monenupoBanre U OCHOBBI
co3J1aHMsI COOPOK U HAJIOKEHHUS
3aBUCHUMOCTEN,CIIOCO0BI Xy0KeCcTBeHHOTro 3D
MOJIETUPOBAHHUS, OCHOBBI O(hOPMIIEHUS
TOKYMEHTAIlMU Ha IPOrpaMMHOE 00ecIeueHue,
ocHOBBI 2D u 3D aHumanum, 0CHOBHBIE ATAIlbI
MIPOEKTUPOBAHUS YMEET: paclo3HaBaTh pa3jinyuHbIe
TUIBI TpaduyecKkux 00bEKTOB U BEIOUPAThH
MporpaMmmMHoe o0ecreueHue st ux 00padoTKH,
MozaenupoBath 2D 1 3D 00BbeKTh 1 0POPMIIATH
nokyMenTanuio no ECKJI, BeiOupars nporpaMmHoe
oOecrnieueHne A 0hOpMIIEHUS IOKYMEHTALUU Ha
nporpammel 1o ECITJI, BeIOupars mporpaMMHoOe
oOecrieyeHue AJs MPe3eHTaluK IPOEKTOB U HAy4YHO-
TEXHUYECKHUX pacuyeToB VMeeT MpakTH4eCcKui OMBbIT:
palboThI ¢ MPOrPaMMHBIM 00ECTIEYEHHUEM 110
CO3/IaHHUIO U PEJAKTUPOBAHUIO PACTPOBON U
BEKTOPHOH rpauku, paboThl C MPOrpaMMHBIM
obecrnieuenneM 2D u 3D moznenupoBaHus U
BoInonHeHHs yeptexeit mo ECK/, pabotsl ¢
nporpaMmmMHbIM obecriedenueM 2D u 3D anumanmu,
palboThI ¢ MPOrPaMMHBIM 00ECTIEYEHHEM 110
0(QOpPMIIEHHIO JOKYMEHTAIIMH Ha IPOrPaMMHOE
o0ecrieyeHne

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0mas TpyA0€eMKOCTh JUCHUILUIUHBI cOCTaBIseT 4 3.€., 144 4., 75,5 4. KOHTaKTHOMI

paboThl

Bun yuebno# paboTs

PaCHpeI[CHCHI/IC 10 ceMecTpam
Bcero B Hacax

4acoB Homep cemectpa

4




OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMusL: 64 64
Jlexruu (JI) 32 32
[IpakTnyeckue 3aHATUS, CEMUHAPBI U (UJIH) APYTHE BUIBI
. 16 16
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopubie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 68,5 68,5
Kypcogas pabora. Pacuet ctabunmnsaropa HapsoKeHHS ©
. 32,5 325
00paTHO CBSI3bIO
[TonroToBka K 3K3aMeHY 36 36
KoHCynbranuy 1 NpoMeKyToYHasl aTTeCTalus 11,5 11,5
Bu koHTpoIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - sk3amen,KI1

5. ConepkaHue TUCHMIIMHBI

O0beM ayTUTOPHBIX 3aHATHIA MO BUIaM B
pa;;(_;na HaumenoBanue pa3ienoB AUCIUILUIMHBI Jacax
Bcero JI I13 JIP
1 |OcHOBBI GU3UUECKOM ATEKTPOHUKHI 4 4 0 0
2 [OnekTpoHHBIE MPUOOPHI U YCTPOICTBA 24 8 8 8
3 |OnTudeckue NEKTPOHHBIC TPHUOOPHI 4 4 0 0
4 |OneparmoHHbIE YCUIUTEIN 10 4 4 2
5  |[IepexirouaTenbHbIE JOTUYECKUE IEMEHTHI 20 10 4 6
6 Tennoiame PEXUMBI pabOThI AIEKTPOHHBIX ) ) 0 0
YCTPOICTB
5.1. Jlekuun
Ne Ne Koa-
rexuuulpasena HaumeHnoBaHMe MM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Crpoenue Bemectsa. [Toctynarsl bopa. OCHBHbBIE TONT0KEHHUS] KBAHTOBOM )
MEXaHUKH.
CTpOEHHE AIEKTPOHHBIX 0007104eK aToMa. BaneHTHOCTh. OCHOBBI 30HHON TEOpPHU
) | [mBepmoro Tena. [TonsiTHe MPOBOIHUKA, TIOTYIIPOBOIHUKA, AUIIEKTPUKA. )
CoOcTBeHHAas U MPUMECHAsE TPOBOAUMOCTD MOTYITPOBOJHUKOB. DJIEKTPOHHO-
neipounbiil (P-N) nepexon. Yposens @epmu
3 > [TomynpoBoAHUKOBBIN 110 Bonbsr-amnepHas XxapakTepuCcTHKa, IPOOOH U eMKOCTh ’
P-N nepexona
4 2 |bumnomnspHseIil TpaH3UCTOp. CXEMBI BKIIOYCHHS M PEKUMBI paOOTHI 2
5 2 |YcunuTenbHblE KacKadbl Ha OUMONSIpHOM TpaH3ucTope. [lonarue paboueit Touku 2
5 5 [ToneBble TpaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM M ypasistomum P-N 1
nepexonoM. Kackaael Ha ocHoBe [IT
6 2 [TupucTOpbl, OTHONIEPEXOAHBIE TPAH3UCTOPHI 1
7 3 OnrTryecKkuil AMana3oH 3JIE€KTPOMArHUTHOTO U3ydeHHs. CBETOTEXHUYECKUE )
eAMHULBI U3MepeHus. ONTUYECKHE NCTOYHUKU U IPUEMHHUKY U3ITYYCHUS
3 3 [IpocTpaHcTBEHHAs! U BpeMEHHAas! KOT€pEHTHOCTh. ONTUYECKNE KBAHTOBBIE )
reHepaTophl (J1a3ephl)
[TonsiTue 00 onepanmoHHOM ycunurene. MaeanbHast MOEb ONepaliOHHOTO
9 4 |ycunurens [TpuHiuns 6€CKOHEUHO OONBIIOrO BXOAHOTO CONPOTUBICHUS U 2
BUPTYaJIbHOTO HYJIS




10

[IpumeHeHne onepalMoHHbIX yeunutenei. Otnnuns peanbHbx OY 0T naeanbHON
Monenu. banancuporka u koppekuust OY. Knaccudukanus OV

11

OcHoBbI UG POBOIL (MTEPEKITIOUATENHbHOI ) AIEKTPOHUKHU. TPaH3UCTOPHBIE KITIOYH.

12

W

Cepuu sornyeckux 3nemMeHToB. [lonaTre o noruueckom snemente. CTaTHuecKue U
TMHaMU4ecKue napamerpsl JIO.

[\

13

Cepun JJoruyeckux deMeHToB. [ToHATHE O JIorn4eckoM deMeHTe. CTaTudecKkue u
nuHaMuuYeckue napameTpsl JIO.

14

Jlornueckue amemeHTsl KMOIT

15

Kommnaparopsl. Pabota komnapatopa B mymax. Tpurrep [lImura. DnekrpoHHbIE
TaiiMepbl. TaKTOBBIE T€HEPATOPHI

16

AN DN [ WD

TernnoBble peKUMBbI pabOTHI OIYIIPOBOIHUKOBBIX YCTPOHCTB

N N NN

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

3aHATHA|pa3eNna)

Ne

HanmenoBanwne nim KpaTKO€ COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO

qaCcoB

1

2

Bosnpr-amnepHas XxapakTepucTHka auosa. PQPeKT 1eTeKTUPOBAHUS

Buasl npo6os nepexonoB. CtaOunutponsl. [Tapamerpuueckue cTabuiIn3aTopbl
HaIpsHKSHUS

HOJIYHpOBOIIHI/IKOBI)IG BBITIPSIMUTCIIN

(| o

N (N] DN

bunosspHble U TI0J€BbIE TPAH3UCTOPBI. PEXMMBI paObOThI. YCUITUTENbHBIE
KaCKaJIbl

N (NN

Wneansuaa mogens OV. [Tpunnuns! pacyeta cxem Ha ocHoBe OVY. [Ipumenenne
oy

[ [pMeHEeHNE ONepallMOHHBIX YCUINTENEH

HepeKn}oanenLHa;I QJICKTPOHHKA. TpaHSI/ICTOpHBIe KJIFOYH. BI/II[LI KJTFOUeH

R[([I|N| D

|k &

Onementsl TTJI, KMOII, 5CJI

NN N N

5.3. JIaboparopHblie padoThI

Ne
3aHATUSA

Ne
paszzena

HaumeHnoBaHue min KpaTkoe coiepskanue 1a0b0paTopHOi paboTh

Kon-Bo
4acoB

1

2

3HAKOMCTBO C QJICKTPOHHO-IYYCBbBIM OCLII/IJ'IJ'IOFpa(i)OM

JIByXTIOJTyTIEpUOIHBIN BBIIPSIMUTEIb

YeunuTenbHBIN Kackaa Ha OUTIONIIPHOM TPaH3UCTOPE

[lepexitouaTesbHbIE AEMEHTHI (TPAH3UCTOPHBIN KIIFOY, THPUCTOP)

[IprMeHeHNe OnepaMOHHbIX YCHIIUTEIEH

Jlormueckue snmementsl TTJI, TTJI OK

Jlornueckue amemeHT] KMOII

el RN Ko\ RO, i NN QUS I |l \O)

(SRR, RV, RSN I O I \O 3 B \S)

MUKpPOJIEKTPOHHBIN TaiMep

N (N[NNI

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnncok nureparypsl (¢ yKazaHUEM

ITogsug CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp

peCypc

Koi-
BO
JacoB

KypcoBas pabora. Pacuet crabunuzaropa
HaIPsDKEHUS ¢ 00PATHOM CBSI3bIO

A.H. ITycteirun, B.B. Jlypse. Dnexkrponuka.
YueGHOe ocoOue Mo KypcoBOMy 4
POCKTUPOBAHUIO

32,5
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6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Hazsanue Y um-

Ne | Ce- Bun Makc. THIBA-

KOHTposbHOTO |Bec [Topsiaok HauncaeHus: 6aIoB

KM|mecTp| KoHTpoOs oam €TCA B
MEpOTIPUSITHS A

OreHka 3a KypcoByto paboTy
BBICTABJISIETCA CIEAYIOLUIMM 00pa3oM:
[Ipu onieHMBaHUM PE3YIBTATOB
MCTIONIb3yeTCs OalIbHO-PEHTHHTOBAS
CUCTEMa OLICHUBAHUS PE3YIbTAaTOB
yueOHOM NesITeIbHOCTH 00yUaromuxcs
(ITonmoxxenue o BPC yTBepxaeHo
puka3oM pexropa ot 24.05.2019 . Ne
179, B penakiuu npukasa pekropa ot
10.03.2022 1. No 25-13/09). ®ukcanus
pe3yabTaToOB yueOHOM NEATEIBHOCTH 110
TMCLUIUIMHE IPOBOJUTCS B JICHb
Crabuiuzarop PK3aMEHa MPU JUYHOM NPUCYTCTBUU
Kypcosas HAaIpsDKEHUs ¢ CTYJCHTA.

paboTa/mPOeKT| OTPHUIATEITHHON 20 6amtoB - "OTauyHO" - 6€3yNpedyHo
00paTHOH CBA3BIO BBINOJIHEHA pacyeTHas 4acTb. CTyneHT
[IPOEMOHCTPHUPOBAJI TOHUMaHUE
METO/I0B pacueTa, IPUHIUNIA AeHCTBUS
YCTPOMCTBA B LIEJIOM U €T0 3JIEMEHTOB
15 6anmos - "Xopomo" - pacueTHas
4acThb COJIEP’KUT HE3HAUNTEIbHbBIE
(yctpanumsble) omuoOku. CTyneHT
[IPOAEMOHCTPHUPOBAJI TOHUMaHUE
METO/I0B pacueTa, IPUHIUNIA JeHCTBUS
YCTPOMCTBA B LIEJIOM U €T0 3JIEMEHTOB
10 6anoB -"Y10BIETBOPUTENHHO" -
[pacueTHas 4acTh COACPKUT
[PUHIUIHATIBHBIE OIIUOKH.
OOHapy>keHO HETI0JIHOE TOHUMaHHE
METO/I0B pacueTa Ju00 MpUHLUIA
NICHCTBHS OTAEIIBHBIX YCTPOMCTB
Menee 10 6anoB -
"HeynoBnerBopurenbHo" -
OOHapy’keHO HEMOHMMaHUE METOI0B

KYyp-
COBBIE
[IPOEKTHI




pacdeTa v (UJIM) NPUHLINIA IEUCTBUS
YCTPOMCTBA B LIEJIOM

[Tpome-
KYTOUHAS
arTecTanus

[IpoBenenue
9K33aMeHa

60

DK3aMeH MPOBOAMUTCS B YCTHOU dopMe.

Bpewms va noarorosky 30 muH. B
HK3aMEHAIMOHHOM OuieTe 2 Bompoca.
[lopsinox HauKMcIeHus: 6aI0B:

60 - cuepnbIBaOIINN OTBET Ha 00a
BoIpoca omiera (+ JOTOTHUTETHHBINA
BOTpoC Wi 3aja4a). [Ipu HemoHOM
OTBETE HA MOCTABJICHHBIC BOITPOCHI
KOJTUYECTBO OAJIJIOB CHIYKAETCSI.

30 - ncuepnbIBAIONINN OTBET HA OJMH
BOIIpOC OuieTa

20 - HEMOJIHBIN OTBET HA OJMH BOIIPOC
ounera

[Ipu olleHUBaHUU pe3yabTATOB YueOHOM

NesITeNIbHOCTH 00y4aroIerocs mno
MUCIUILTUHE UCTIONB3YeTCs 0auIbHO-
pEUTHHIOBas CUCTEMA OLIEHUBAHUS
[PEe3y/IbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommmxcs (ITomoxxenne o BPC
YTBEPKACHO IIPUKA30M PEKTOPA OT
24.05.2019 1. Ne 179, B penakiuu
npuka3a pekropa ot 10.03.2022 . No
25-13/09). OHenka 3a TUCIUTIITUHY
(dbopmMHpyeTCsl Ha OCHOBE MOJTyYEHHBIX
OLIEHOK 32 KOHTPOJIbHO-PEHTHUHIOBBIE
MEPOIPUSITHS TEKYIIETO KOHTPOJISL.
OmmmuHo: Bennuuna pelithHra
00y4aroIerocs mo JUCIUIUINHE
85...100 %. Xopomro: Benmnunna
peiTuHra 00y4arouerocs mno
nucuuruinHe 75...84
%.YnoBineTBoputenbHO: Bennunna
peiiTiHra 00yJaromerocs rno
nmucnumnae 60...74 %.
HeynosnerBopurenbHo: Benmnunna
peiTuHra 00y4aronerocs mno
mucturoinHe 0...59 %. Ecnm ctyneHT
HE COMIACEH C OLIEHKOH, MOJy4YEeHHON
[0 pe3yabTaTaM TeKYyIEero KOHTPOJIs,
CTY/ICHT MPOXOAUT MEPOIPUITUE
[IPOMEKYTOYHON aTTeCcTalluy B BUJE
YCTHOTO 3k3ameHa. OlLieHKa 3a
TUCLUIUIMHY PaCCUUTBIBAETCS Ha
OCHOBE IOJTyYEHHBIX OLIEHOK 3a
KOHTPOJIBHO-PEHTHHTOBBIE
MEPONPHUSITHS TEKYILIETO KOHTPOJIS U
[MPOMEKYTOUYHOHN aTTeCTallun
(9x3ameHa). OuKcaIus pe3yabTaToB
y4eOHOU JeATETLHOCTH TI0
TUCIUIUIMHE TIPOBOANUTCS B ICHb
DK3aMeHa MPH JIMYHOM MPUCYTCTBUU

CTy/ICHTA.

OK3aMCH




KoHnTponbHbIit
. Omnpoc coaepxkut 20 Bompocos. 3a
Texymuii  [onpoc 1 Ctpoenue . N N
3 4 KOHTDOE BelecTEa 1 | 10 |kax7ablii NONHBIN NPAaBUIBHBIA OTBET  [PK3aMEH
P ) Hauuciasercs 0,5 6amna
[TonynpoBogHUKH
KoHTponbHbIi
. N Ompoc coaepkut 20 BOIIpoCoB, 3a
Texymmit  |ompoc 2. CBolicTBa . . .
4 4 KOHTDOJE AEKTOHIECKIX 1 10 [kaXx bl OJHBIN MPABWIBHBIN OTBET — [PK3aMEH
p P Hauncisgercs 0,5 Oamna
NIEPEXOJI0B
KoHTponbHbIi
Texymuii ompoc 3. Ompoc coaepkut 20 BOIIPOCOB, 3a
51 4 KOHz OJlE bunonapueie n | 1 | 10 [kaxxablil IONMHBIN NPAaBUIBHBIA OTBET  [3K3aMEH
p MOJIEBBIE Hauncisgercs 0,5 Oamna
TPaH3UCTOPbI
KonTponbHbIii
Texyuuit omboc 4 Onpoc coaepxut 20 BOIPOCOB, 3a
6 4 KOHz OllE Ome aiHOHHBIe 1 10 |ka>kablil MOTHBIA IPAaBUIIBHBIN OTBET  [PK3aMEH
p p Hauncisgercs 0,5 Ganna
YCHJINTENH
KonTponbHbIii
omnpoc 5.
. p Ompoc coaepkut 20 BOIIPOCOB, 3a
Texymmii [udposas . . .
7 4 KOHTDOILE STOKTDOHIKA 1 | 10 |kaxaplil MONHBIA PAaBUIIBHBIN OTBET  [PK3aMEH
p P ’ Hauncisgercs 0,5 Oamia
Jlornueckue
AIIEMEHTBI
KoHTponbHbIi
Texymuii OIDOC 6 Omnpoc cogepxut 10 Bonpocos, 3a
8 4 KOHi/ oIl OHTI/E—IGCKI/IG 1 | 10 |kaxaplil MONHBIA PAaBUIIBHBIN OTBET  [PK3aMEH
p HayucnseTcst 1 Gann
npudOpHI
Texyrmuit 3amauu ams [Ipennaraercs 5 3aj1a4, 3a Kaxaoe
9| 4 KOHz o |CAMOCTOATENLHOTO 1 | 20 |opaBuiIbHOE pellieHHe HauuciseTcss 4  [PK3aMeH
p peleHus Oamna
Bomnpocsr Ha 60onHyc: npeptaraercs 10
10l 2 Borve Bomnpocs! s 10 BOIIPOCOB, 38 KaK/IbIH MTOJTHBIN S K3AMEH
y Oonyca MPaBUJIbHBIN OTBET HauuciseTcs 1
Oan
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun
. Kpurepun
MIPOMEKYTOUHOM [Ipouenypa npoBenenus PHTEP
ATTeCTALIN OIICHUBAHUS
[Ipu orieHUBaHUM PE3yABTATOB YUEOHOH EATEIHHOCTH
o0yyaronierocs no AUCUUILIINHE UCIIONb3YyeTCs OaIbHO-
€UTUHIOBas CUCTEMA OLIEHUBAHUSI PE3YJIBTaTOB YUEOHOU
0
nesitenbHOCTH oOy4aromuxes (ITonoxenune o BPC yTBepxkaeHo
npuka3oM pektopa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Onenka 3a TUCHUTIITUHY B COOTBETCTRII
(bopmMHpyeTCsl Ha OCHOBE MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIBbHO-
3K3aMEH . cmm. 2.5,2.6
PEHUTHUHTOBBIE MEPOTIPUATUS TEKYIEro KOHTPOJIsl. OTIUYHO: HOJIO)KGI;I/DI
Benunuuna peiitunra odydatomierocs mo aucuuruinge 85...100 %.
Xopomo: Bennunna peiiTuHra 00y4aronierocs rno AUCIUILUINHE
75...84 %.YnoBnerBoputenbHO: BennunHa pedtuHra
oOyuatomierocst o aucuuriuse 60...74 %. HeynoBneTBopUTenbHO:
Bennuuna peiitunra odydatonierocs no aucuuiuinge 0...59 %.
Ecnu cTyieHT He comaceH ¢ OLEHKOM, OJYyYE€HHOM 110




pe3ysibTaTaM TEKYIIEro KOHTPOJIs, CTyACHT MPOXOIUT MEPOIIPUSATHE
MIPOMEKYTOYHON aTTeCcTallui B BUJE YCTHOTO sKk3aMeHa. O1eHka 3a
JUCLUIUIMHY PaCCUMTBIBAETCSA HA OCHOBE MOJYUYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPOTIPUATHUS TEKYILETO KOHTPOJIS U
MPOMEXKYTOUHOH arrectanuu. Oukcamnus pe3yabTaToB yaeOHOM
JESTEIbHOCTH 10 AUCLIUIUIMHE MPOBOAUTCSA B JI€Hb dK3aMeHa MpU
JIMYHOM NPUCYTCTBUHU CTY/IEHTA.C/1a4ya SK3aMEHa.
DK3aMEHAIMOHHBIN OMIIET CONEPKUT 2 Bompoca (BO3MOXKHA
JIOTIONTHUTENbHAs 3a/1a4a). Bpems Ha noaroroBky 30 MuH. OneHka
3a 9K3aMEH BBICTABJISIETCS: 3a MOJIHbBIN MPaBUIbHBIA OTBET Ha 00a
Borpoca 60 6asioB, oTBeT Ha oauH Borpoc 30 6amios. [Ipu
HETOJTHOM OTBETE KOJIMYECTBO OAJIIIOB MOKET ObITH CHUKEHO.

KypCOBBIE
IIPOEKTHI

3amuTa KypcoBoii paboTsl O1ieHKa 3a KypcoByIo paboTy
BBICTaBJIsIeTCA CleAyomM oopazom: IIpu orieHnBaHNM
PE3yIBTAaTOB UCIONB3YETCs 0aNIbHO-PEHTHHIOBAs CHCTEMA
OLIEHUBAHUS PE3yJIbTaTOB Y4eOHOU AEATEIbHOCTH 00YYarOIUXCs
(ITonoxenue o BPC yTBepxkaeHo npuka3oM pekropa ot 24.05.2019
r. Ne 179, B pegakuuu npukasa pexropa ot 10.03.2022 r. No 25-
13/09). ®ukcarnus pe3ynbTaToB yueOHOM NeITEIbHOCTH 110
JUCLUIUIMHE TIPOBOIUTCS B ICHb 3aLIUTHI KYpCOBOU pabOTHI
(mpoekTa) npu JIMYHOM IPUCYTCTBUH cTyAeHTa. 20 6aioB -
"O1auuHO" - 6€3ynpedHo BHINOIHEHA pacueTHas 4acTh. CTyAeHT
MIPOIEMOHCTPUPOBAJI IOHUMaHUE METO/IOB pacyeTa, MPUHIIUIA
JeMCTBUS YCTPOICTBA B 1IEJIOM H €0 3JeMEHTOB 15 0aos -
"Xopo1o" - pacyeTHasi 4aCTh COIEPKUT HE3HAYUTEIbHbBIE
(yctpanumsble) omuOku. CTyIEeHT MPOIEMOHCTPUPOBA TIOHUMAaHHE
METOZIOB pacueTa, IPUHIUNIA JEHCTBUS YCTPOUCTBA B IIEJIOM U €r0
snemeHToB 10 6anmioB -"YI0BIeTBOPUTENHHO" - pacueTHast 4acTb
COAEPKUT MPUHIUNHAIBbHBIE OIIMOKH. OOHAPYKEHO HEMOJTHOE
NOHUMAaHKE METOJI0B pacyeTa JIMO0 MPUHIIUIA ASUCTBUSL
OTJeNbHBIX ycTpoiicTB Menee 10 OamnoB -"HeynosnersopurensHo"
- O6GHapyXeHO HEOHUMaHKE METOJI0B pacyeTa U (WIK) MPUHLIKIIA
JIECTBHSI YCTPOMCTBA B LIEJIOM

B cooTrBeTCcTBUM

cm 2.7
[lonoxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHIINH €3yNIbTaThl 00y4YEHHUS 1LRIlsleHRLo

OIK-1 3HaeT: NPUHLIUIBI (PYHKIIMOHUPOBAHHS UCIIOIb3YEMbIX alllapaTHbIX IARAARAANE
CpENCTB.
'YMeeT: aHAIM3UPOBATh BPEMEHHBIE AUarpaMMBbl alllapaTHbIX CPEACTB,

OIIK-1 00ecreynBaTh IEKTPUUIECKOE COMPSKEHUE Pa3IMUHBIX AIEMEHTOB HAEH A
[IPOrPaMMHO-aNIapaTHOTO KOMIUIEKCA.

OIK-1 MeeT NpakTUYECKUH OMBIT: BIAJCHUSA TEXHOJIOTUSIMA MUHUMU3ALUN U IANAANN
HaJIe)KHOI0 MCII0JIb30BaHMs allllapaTHBIX CPEJCTB.

OIK-7 3HaeT: OCHOBBI (PYHKIIMOHUPOBAHUS AIIEKTPOHHBIX KOMITOHEHTOB DBM u L e
WHBIX alllapaTHbIX CPEICTB.

OIIK-7 'YMEET: M0J1b30BaThCsl KOHTPOIbHO-U3MEPUTEIILHOM annaparypou, ANNARAARAS
YUTATh JIOTUYECKUE JUarpaMMbl U OCLIMIIIIOIPAMMBI.

OIIK-7 MeeT MpakTUYECKUI ONBIT: BJIAJCHUS HABBIKAMHM HHCTPYMEHTAJIbHOTO e B
KOHTPOJISI HICIIPAaBHOCTH allllapaTHBIX CPEJICTB.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. Tyces, B. I. Dnekrponuka Y4ebd. mocoOue /st mpuOOpPOCTPOUT.
CIeMAIbHOCTEHN BY30B. - 2-€ U3l., nepepad. u goi. - M.: Beiciias mkona, 1991. -
621,[1] c. nn.

2. Xoposu, I1I. UckyccTBo cxemorexnuku T. 1 B 3 . IlepeBoa ¢ anm. b.
H. Bponuna u np. - 4-e uzn., nepepad. u jpoim. - M.: Mup, 1993. - 411,[1] c.

3. BomoBuy, I. . CxeMoTexHHKa aHAJIOTOBBIX U aHAJIOTOBO-IIU(DPOBBIX
AeKTpOHHBIX ycTpoucTB I. M. Bonosuu. - M.: Jlogska-XXI, 2005. - 527, [1] c.

0) OononHUMeENbHASL IUMePamypa.:
1. Mwumno, B. JI. [lomynsapusie nudpoBsie MUKpocxemsl [ Tekcr]
cupaBounuk B. JI. Huno. - 2-e uzn., ucnp. - Yenssbunck: Metamryprus, 1989. - 352
C. WL

8) omeuecmeenHuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTAIl U

Her
[Tepeyenb MCMoOIB3yEMOro MPOrpaMMHOTO OOECTICUEHHUS:

Her

[Tepeuens ncnoab3yeMbIx NpodeccruoHanbHBIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecrneyeHue AUCIHUIIINHBI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITLIOTEPHAS] TEXHHKA,

o No
Bun zamsaruii Ay MPEeTyCTaHOBJIEHHOE TIPOrPaMMHOE 00€CIIeUeHHE, UCTIOIb3yeMOe JIJIs
Y Pa3IMYHBIX BUJIOB 3aHITHI
240
Jleknun (36) [IpoekmonHas cuctema

Jlabopatopusie |802

KOMITBIOTEPHBIN KJIacc, 1ab0paToOpHbIe MAKETHI
3aHATHUS (36) P ’ patop




