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1 Heawn, 3a7a4m ¥ IJIAaHUPYeMble Pe3yJbTaThl 00yYeHHs M0 AUCHUILIHHE

Llenp AUCIUINIINHGL:

VYyebnas nucuumuimHa «I'eHepupoBaHue U POPMUPOBAHUE CUTHAJIOB» CTaBUT CBOCH IIEJIBIO
dbopMupOBaHUE 3HAHUH B 00JIACTH TEOPUH PAOOTHI, METOJIOB aHATHM3a U MPOCKTHPOBAHUS OCHOBHBIX
TUTIOB  YCTPOWCTB, TPEIHA3HAYCHHBIX [UII TCHEPUPOBAHUS, YCUJIECHUS H  yIpaBICHUS
BBICOKOYACTOTHBIMU KOJICOAHHSIMH B PA3IUYHBIX JHANAa30HAX BOJIH, a TaKKe 3HAKOMCTBO C
napamMeTpaMM M XapaKTEPUCTUKAMH TaKHX YCTPOMCTB, C OCHOBHBIMH TEXHHUYECKHUMHU H
KOHCTPYKTUBHBIMH TPEOOBAHMSIMH K HUM, CBSI3bIO 3TUX TPEOOBaHUH ¢ HA3HAYCHHUEM U MTapaMeTpamMu

paaruoCucCTEM, B KOTOPBIX 3TU YCTPOﬁCTBa HCIIOJIB3YHOTCA.

3amayn IUCIUILIAHEI:

- H3y4YeHHE TEOPETUYECKUX OCHOB IIOCTPOCHMSI OCHOBHBIX THIIOB YCTPONCTB JJisi
TeHepUPOBaHUS U (POPMUPOBAHUS CUTHAJIOB B Pa3IMYHBIX JUATIA30HAX YaCTOT;
- (hopMUpOBaHKE HABBIKOB aHAJIN3a U CUHTE3a IPOEKTUPOBAHHUS YCTPONUCTB FT€HEPUPOBAHUS U

(dbopMHUpPOBaHMS CUTHAJIOB;

- (l)OpMI/IpOBaHI/Ie YMCHUA NPUMCHATH Ha TPAKTHUKEC MCETOAbL

TeHEePUPOBaHUS M (POPMUPOBAHHS CUTHAJIOB.
[Inanupyemble pe3yabTaTbl 00yUeHUs:
- 3HaHWE MPHUHLMIIOB IOCTPOEHUS U KOHCTPYHPOBAHMSI OTAEIBHBIX JETalel, y3JI0B U

YCTPOMCTB

PaAUOTCXHUYCCKUX

CHUCTEM, BO3MOKHOCTEH

MMPOCKTUPOBAHUA PAJUOTEXHUYCCKUX CUCTCM,
- YMCHHEC BBIIIOJIHATH PACUYCThI PAAUOTCXHUYCCKUX CUCTEM C UCITOJIB30BAHUCM COBPEMCHHBIX

IIPUKJIAHBIX IPOrPAMM;

CHUCTEM

pacuera yCTpPOICTB

- BJIaJICHUE COBPEMEHHBIMHM METOJMKAMHM pacyeTa U MPOEKTUPOBAHUS JeTalel, Y3JI0B U
YCTPOMCTB paJMOTEXHUUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUUECKHUM 33/1aHUEM C UCII0JIb30BAHUEM
CpEeACTB aBTOMATH3aLMH IPOCKTUPOBAHUS.

OO6yuenue no aucuumiauHe «['eHepupoBanue u GOPMHPOBAHME CUTHAIOB)» HANpPaBJIEHO HA
¢dopmHpoBaHue Y 00yJaromuXcs CISAYOIINX KOMIETSHIUH:

Koa v nanmenoBanue
KOMIIeTeH NI

NuaukaTopsl 10CTHKEHUS
KOMIIeTEHIINHU

HanmeHoBaHnue nmoxkasarejs
OLlCHUBaHUA

ITIK-1 CniocoGeH BBINONHATH
pacyeT U NPOEKTUPOBAHUE
JleTajeu, y3J10B U yCTPOMCTB
PaAMOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHUYECKUM
3a/1aHMEM, B TOM YHUCIIE C
HCII0JIb30BaHUEM CPEICTB
aBTOMAaTH3alNH
IIPOEKTUPOBAHUS

UIIK-1.1 ITonnmaer
MIPUHIUIIEI KOHCTPYUPOBAHUS
OTJIENIbHBIX JIETajeH, Y3JI0B U
YCTPOMCTB PaUOTEXHUUECKUX
CUCTEM, BEIOUPAET CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
PaIMOTEXHUYECKHUX CUCTEM;
HIIK-1.2 PaGoTaert ¢
MIPOTPAMMHBIMU CPEJICTBAMH C
HCIIOIb30BaHUEM
COBPEMEHHBIX MTPUKIIATHBIX
MporpamMM Mo pacyeTy
PaTMOTEXHUYECKUX CUCTEM;
HIIK-1.3 PaccunuteiBaeTt u
MPOCKTUPYET JACTANH, Y3IIbI U
YCTPOMCTBA
PaIUOTEXHUUECKHE CHCTEMBI B
COOTBETCTBUH C TEXHHUYCCKUM
3aJJaHUEM C HCIIOJIb30BaHUEM

3HaTh:

- IPUHIIUIBI IOCTPOEHUS U
KOHCTPYMPOBAHUS OTIEJIBHBIX
JleTaneu, y3JI0B U yCTPOIMCTB
PaIMOTEXHUYECKUX CUCTEM;
- BO3MOXHOCTHU CUCTEM
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUS
PaMOTEXHUYECKUX CUCTEM
Ymersn:

BBITIOJIHATD PAacyeTh
PaMOTEXHUYECKUX CUCTEM C
HCII0JIb30BaHNUEM
COBPEMEHHBIX PUKIIATHBIX
IIporpaMm;

Baangers:

COBPEMEHHBIMH METOINKAMHU
pacueTa ¥ IPOEKTUPOBAHUS
JleTajneu, y3ioB U

ABTOMATHU3HUPOBAHHOI'O




CPEICTB aBTOMAaTU3AlUU YCTPOMCTB pPaAMOTEXHUUECKUX
IIPOEKTUPOBAHMSL. CUCTEM B COOTBETCTBUHU C
TEXHUUYECKUM 33JJaHUEM C
MCII0JIb30BAaHUEM CPEJCTB
aBTOMAaTHU3AINH
IIPOEKTUPOBAHMSI.

2 MecTo JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbI

JlucuumiuHa OTHOCHUTCS K 4YacTd, (GOpMUPYeMOM ydacTHUKaMU 0Opa3oBaTelbHbIX
otHomeHnid Onmoka bl «/luctummmael (Momynu)y. JMCIUMIUIMHA HEMOCPEICTBEHHO CBSI3aHA CO
CIEAYIOUMMH AUCHUIUIMHAMU U nipakTukamu OOII:

DIeKTpoAMHAMUKA U PACIIPOCTPAaHEHUE PAJMOBOJIH;
[Tpuem u 0O6paboTKa CUTHAJIOB;

PannorexHuyeckue CUCTEMBI;

PannoTexHuueckue 1enu U CUrHabl;

[Tpuknamuas paguodusuka;

VYerpoiictea CBY 1 aHTEHHBI.

3 CTpyKTypa u cojep:kaHHue TUCHUILTHHbI
OO01as TpPYA0eMKOCTb AUCIUIUIMHBI COCTABIISACT 4 3aueTHbIe enuHuilbl (144 yaca).

3.1 Buabl yueOHoii padoThl M TPYI0€MKOCTh

Ne i/ . KommnuectBo | CemecTpsl
Buj yueOHoii padoThl
4acoB 5
1 AyIMTOpPHBbIE 3aHATHS 72 72
B ToM uynciie:
1.1 Jlextum 36 36
1.2 CeMHHapCcKue/IPaKTHUECKUE 3aHSITUSI 18 18
1.3 JlaGopaTopHble 3aHATHS 18 18
2 CamocrosiTejibHas padoTa 72 72
B ToM ynciie:
2.1 IToaroToBka 0T4eTOB MO JIAOOPATOPHBIM pabOTaM 18 18
2.2 [ToaroToBka OTYETOB MO MPAKTHYECKUM paboTam 18 18
2.3 Pabora ¢ KOHCIIEKTOM JIEKIUIA 18 18
2.4 [ToaroToBka K HK3aMeHy 18 18
3 IIpomexyTOUYHASI ATTECTAMSA
3auet/aud.3auer/sKk3aMeH 9K3aMEH
Hroro 144 144




3.2 TemaTnuecKui NMJIaH H3YyYCHUST NUCHUIIJINHDBI

TpynoemkocTb, yac

AyautopHasi pa6ora
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Pa3zgen 1. OcHOBHELIE TEXHUYECKHE
1 | moKazaTesu u (pyHKIHOHAIbHBbIE 8 5 5 0 0 4
cXeMbl paiuonepe X
yerpoiicts (PIIaY)
Tewma 1. YcrpoiicTBa reHepupoBaHus U
1.1 | bopmMupoBaHHs CUTHAJIOB B 2 2 4
coBpeMeHHbIX PIInY.
Pa3nes 2. OcHOBBI IOCTPOECHUS U
2 | IpUMHUIMNBI padoThHI FeHePaTOPOB ¢ 36 8 4 8 0 16
BHelmHUM B030Yy:kaeHuem (I'BB).
Tema 1. AKTUBHEIC DJICMEHTHI,
2.1 | anmpoKcUMAaIHs UX CTaTHYECKUX 2 2 2 4
XapaKTEPUCTHK.
2.2 | Tema 2. Pexxumbl pabOTHI reHepaTopa. 2 2
23 Tema 3. OCHOBBI HHKEHEPHOTO 5 5 2 4
pacuera 'BB.
2.4 | Tema 4. Cxemnr 'BB. 2 2 4
Paznen 3. [lenu MexxkKackaaHoi
3 | cBA3M U 16 4 2 2 0 8
BbIXO/JHbIE IeNH COTJIACOBAHMSL.
31 Tema 1. OO11He IPUHITUIIBI 5 5 4
noctpoeHus cxem ['BB.
3.2 | Tema 2. [llupoxomnonocHsie PITnY. 2 2 4
Pa3nen 4. ABTOreHeparopsbi.
4 | Cunre3aropsl yacTtot. Bo3oyaurenu 52 14 6 4 0 28
paauonepeIarIuX YCTPOMCTB.
Tema 1. YcnoBus caMoBO30YXIeHUS U
4.1 | cTallMOHapHOTO PEXUMa B 2 2 4
aBTOre€HEePaTope.
4.2 Tewma 2. [IppyHIANMATBHBIE CXEMBI 5 5 4
ABTOTE€HEPATOPOB.
43 Tema 3. HectaGuibHOCTH B 2 2 4
aBTOT€HEepaTopax.
4.4 | Tema 4. Crabunusanus 4acTOTHL. 2 2
45 Tema 5. IHTErpanbHbIe CXEMBI 5 4
"~ | aBTOT€HEPATOPOB.
46 Tema 6. OCHOBHBIE XapaKTEPUCTUKH 5 4
"~ | CHHTE3aTOpOB YaCTOT.
47 Tewma 7. Bo30ynutenun 5 4
paanonepeaTYuKOB.




Paszgea S. Monyasinusi B
coBpemeHHbIxX PIInY

Tema 1. Kimaccudukamnus BugoB
5.1 | Moxgynsuuu, OCHOBHbBIE 2 2 4 4
XapaKTEPUCTUKU PATMOCUTHAJIOB.
Tema 2. Mertonsl hopMupoBaHUs

32 8 4 4 0 16

5.2 | curgagoB ¢ oHOM OOKOBOM IOJIOCOH 2 4
gactot (OBII).
53 Tewma 3. YactoTHas u da3oBas 5 5 5 4
MOTYJISIIIHSL.
Tema 4. Moaynsius B COBpEMEHHBIX
5.4 PIIaY. 2 4
Hroro | 144 36 18 18 0 72

3.3 Conep:xkaHue AUCHUTLIAHBI

Pazgen 1. OcHOBHBIE TeXHHYECKME T[OKa3aTeld U (DYHKIHOHAJIbHBIE  CXEMBbI
pamuonepenatomux ycrpoicts (PIInY)

Tema 1. YcTpoiicTBa renepupoBaHus 1 GOPMUPOBAHUS CUTHAIOB B cOBpeMeHHBIX PIIaY.

OOmme cBeneHWss 00 YCTpOWCTBaX TEHEPUPOBAaHUS W (OPMHUPOBAHUS CUTHAJIOB B
coBpeMeHHbIX PIInY. OcHOBHBIE HOpMATHBHBIE JOKYMEHTHI, TeXHUYeckHe TpeOoBaHus k PIIxy.
ITapamerps! PIInY. @ynkunonanbHeie cxeMsl PIIoY.

Pazgen 2. OcHOBBI IOCTpOEHHS W MPUHLUUIBI pabOThl T'€HEPATOPOB C BHEIIHUM
B0o30yx)aenuem (I'BB).

Tema 1. AKTUBHBIE OJJIEMEHTHI, aIlIPOKCHUMALUS WX CTATUYECKUX XapaAKTEPUCTHK.
Knaccugukarus pexxumon padotsl ' BB 1o yriry orcedkn, mo HanmpsHKEHHOCTH PEKUMa aKTHBHOTO
anemenTa. CtpykrypHas cxema I'BB. Tumnbl u obnactu nmpuMeHEHHsI pa3iIM4HbIX FE€HEPAaTOPHbIX
nprOOpOB, anmpoKCUMAIMs UX CTaTHUECKUX XapaKTepUCTHUK. ['apMOHMUYECKUI aHaiIu3 BBIXOJAHOTO
TOKa TeHepatopHoro npudopa. bananc momuocreii B 'BB. Jlunamuueckue xapakrepuctuku ['BB.

Tema 2. Pexxumbl paboThl TeHEpaTOPOB ¢ BHEIIHUM Bo30yxaeHuem (I'BB).

Henonanpspk€HHBIN, KpUTHYECKUI M TNepeHanpsKEHHBIA peXuMbl paOOTBHl TeHepaTopa.
Kirouesoii pexxum. Harpy3ouHble XapaKTepUCTHKH.

Tema 3. OcHOBBI HHXEHEPHOTO pacuera ' BB.

3aBUCUMOCTH TIapaMeTPOB TPAH3UCTOPOB OT 4acTOThl. OCOOEHHOCTH MHKEHEPHOI'O pacyera
PEXUMOB U XapaKTEPUCTUK TPaH3UCTOPHBIX [ BB ¢ yuéToM nHEepmoHHbIX sABiIeHNM. Mcrionb3oBanne
OBM npu npoekTUpOBaHUU U pacuére peKUMOB U xapakTepuctuk I'BB.

Tema 4. Cxemsl ' BB.

I'BB ¢ mnapaiielnbHbIM COEIMHEHHEM AaKTHUBHBIX DJJEMEHTOB. J[BYXTaKTHBIE CXEMBI
TEeHEePaToOpoB.

Paznen 3. Llernmm MexXKacKaTHOM CBSI3W 1 BBIXOJIHBIC IS COTJIACOBAHUS.

Tema 1. O01mye NpUHIMIIBI TOCTPOSHUSI MHOTOKacKkaaHbIX cxeM ['BB.

Mexkackagable M BXOAHbIE Lenu cornacoBaHusd. Koadounuent mnonesHoro aeicTBus
K0JIeOATeIbHOTO KOHTYpa. YacTHuHOE BKJIIOUYEHHE KOHTYpa B KOJUJIEKTOPHYIO LI TPaH3UCTOPA.
OuIbTpaIys BbICIINX FAPMOHHUK.

Tema 2. [lIupokononocueie PIIoY.

OcHoBbl  mocTtpoeHuss  mmpokononocHeix  PIInY.  Cornacyronme — MIHMPOKONOJIOCHBIE
TpaHchopmMaTopbl. MOCTOBBIE CXEMBbI CI0KEHHS MOLTHOCTEH.

Paznen 4. Astoreneparopel. CuHTe3aTophl 4YacToT. Bo3Oyaurtenu paguonepenaronmx
YCTPOMCTB.

Tema 1. VYcnoBus caMOBO30YKIEHHUS M CTAIlMOHAPHOTO pEXHWMa B aBTOTEHEpPATOPE.
O06oOmenHas TpéxToueyHasi cxeMma aBTOreHeparopa. BriOOp pexknma TeHepaTOpHOro mpudopa.
ABTOreHepaTopbl Ha ABYXIIOIIOCHUKAX ¢ OTPULIATENbHBIM AU epeHInanbHbIM COTPOTHUBICHUEM.



Tema 2. IlpuHnunuanbHbie CcXeMbl aBToreHepaTopoB. COBpEeMEHHBIE TPEOOBaHUS K
CTaOUIILHOCTH YaCTOTHI aBTOreHepaTopoB. OCHOBHBIE JIeCTaOUIU3UpYIOLUe (PAKTOPHI U UX BIUSHUE
Ha YacTOTY '€HEPUPYEMBIX KOJICOAHUH.

Tewma 3. HectaOunpHOCTB B aBTOr€HEpaTopax.

KpaTkoBpemeHHass ©  JOJNTOBpeMEHHasi HECTaOWUJIBHOCTH YacTOThl, HUX CBSI3b CO
CHEKTpaJIbHBIMH XapaKTepUCTUKAMH CUTHaa aBToreHepaTopa. BiusHue HecTaOUIBHOCTH YaCTOTHI
Ha paboTy paAMOTEXHUUECKUX YCTPOICTB U CUCTEM.

Tema 4. Crabuin3zanus 4acTOTHI.

CxeMbl aBTOT€HEepaTOPOB C KBApPLEBOW CTaOMIM3alueil 4aCTOTH 1 OCOOCHHOCTH MX pacyeTa.
®da3zoBas aBTonoactpoiika yactotsl (OAITY).

Tema 5. HTErpanbHble CXEMbl aBTOT€HEPATOPOB.

ABTOreHepaTopbl C PE30HATOPAMHM M JIMHUAMM 33JC€PKKU Ha MOBEPXHOCTH AKYyCTHUYECKHUX
BOJIHAX. /[nanazoHHO-KBapIeBasi CTaOMIN3aIUs YaCTOTHI.

Tema 6. OCHOBHbBIE XapaKTEPUCTUKUA CUHTE3aTOPOB YaCTOT.

MeTtonbpl cuHTE3a CEeTKU JUCKpEeTHbIX 4acToT. Cuute3aToprl yactoT ¢ DAIIY. Ilpsmoii
1u(ppoBON CUHTE3 YaCTOT.

Tema 7. Bo30yautenu paguonepeaaTaukoB.

OcHoBHble TpeOoBaHMsI, MpeabsBIsieMble K Bo30yautensiM. OcobeHHOCTH (HOPMUPOBAHUS
pamuocurnanoB Bo3Oyautens PIIaY pasnuunoro HazHaueHUs.

Paszgea S. Moaynsuus B coBpeMenHbix PIInY

Tema 1. Knaccudukanusi BUIOB MOIYJISIIUN, OCHOBHBIE XapaKTEPUCTUKU PaMOCUTHAJIOB.
@opMHUpPOBAHUE PATUOCUTHAIIOB C aMIUIUTYIHOM Mopayisuuend. CraTMdecKkue MOAYISILUOHHBIC
XapakTepucTUKU. OCHOBHBIE SHEPIeTUUECKHUE MOKA3aTEIN KACKaI0B IIPU aMILTUTYTHON MOYJIALINH.
CxeMbl aMIUTUTYAHOW MOZIYJSLMM. YCHICHHE MOJYJIUPOBAHHBIX CHUTHANIOB. JluHamuueckue
MOAYJISIITUOHHBIE XapaKTEPUCTUKH, UCKAKCHUS TIPH AMIUIUTYAHOM MOTYJIAIIMHA U UX KOPPEKITHSL.

Tema 2. OnHONIONIOCHAS MOAYJISIIUSA.

MeTtoasl popMuUpOBaHUs CUTHAIOB ¢ OJHOW O60k0BOi#l monocoi yactoT (OBII). OcHoBHBIE
DIIEMEHTHl yCTpoicTB QopmupoBanusi curHaigoB ¢ OBIl. MuTerpanbHble cxeMbl OallaHCHBIX
Moy asTopoB. OcobeHHOCTH ycunieHus curnanos ¢ OBII.

Tema 3. YactoTHas u (pa3oBast MOIYJISIIMS.

Metoasl HopMUPOBaHHUS CUTHAJIIOB C YaCTOTHOW M (pa30BOM MOMYISIIIUEH, CXEMbl U HUX
CPaBHUTEIbHBIE XapaKTEPUCTHUKHU.

Tema 4. Moaymnsanus B coBpemenHsIx PlInY.

KBanmparypuas monynsius. AMIUMTYAHO-da3zoBas Manumynauus. Ludpossie MeTombl
moayisuuu B PIInY: QAM-N, COFDM, GMSK u ap.

3.4 TemaTnka ceMMHAPCKUX/MPAKTUHYECKHUX U JIA0OPATOPHBIX 3aHATHIH

3.4.1 CemnHapcKkHe/IPAKTHYECKUE 3AHATHS

[IpakTnueckoe 3ansatue 1. Pacuer nmapameTpoB M XapaKTEPUCTHUK ITACCUBHBIX JIEMEHTOB R,
L, C m XapakTepUCTHK ITOJYIPOBOJHHKOBOIO JHMOJAa B YCTPOMCTBAX T'€HEPUPOBAHUS H
(dbopMHpOBaHUS PATHOCUTHAJIOB.

[IpaxkTnueckoe 3ansTHe 2. PacueT TpaH3UCTOPHOIO KAaCKa/la YCUIUTENS MOIIHOCTH BBICOKOM
YaCTOTHI MO CXEME C OOLIUM SIMUTTEPOM.

[MpakTryeckoe 3aHsTHE 3. DHEPreTUUESCKHIA PacyET KackanoB ycuineHus: moniHoctu ['BB.

[Ipaktnyeckoe 3ansite 4. V3yueHue Harpy304YHBIX XapaKTEPUCTUK W ONTUMAJIbHBIX
pexxumoB padotsl I'BB.

[IpakTryeckoe 3aHsaTHEe 5. BBIOOp U pacy€éT NpUHIMIHAIBLHON CXEMBI aBTOT€HepaTopa

[TpakTueckoe 3ansaTre 6. Pacyér kackama ¢ aMIUTATYTHON MOYJISITUCH.

[IpakTruyeckoe 3ansTue 7. PacueTra yCcUIMTENs] MOIIHOCTHU C KOJUIEKTOPHON MOAYNALUEH

[TpakTryeckoe 3ansTre 8. PacueT aBToreHepaTopa ¢ YaCTOTHBIM MOIYJIATOPOM



[TpakTrueckoe 3ansTHE 9. DHEPreTUUECKHUIN U STIEKTPUUCCKUNA PACUET OTACIBHBIX KacKaJI0B
pasuonepeaTunKoB

3.4.2 JIaGopaTopHbIe 3aHATHS

JIaGoparopnas pabota 1. U3ydyeHnue xapakTepuCTHUK OUITOISPHBIX TPAH3UCTOPOB.

JIabopaTopHas pabora 2. ViccnenoBanue nojieBbIX TPAH3UCTOPOB.

JIaGoparopnas padota 3. MccnenoBaHue MoIynpoBOJHUKOBBIX TEHEPATOPOB FAPMOHUYECKUX
Kosie0aHui.

JlaboparopHas pabdota 4. UccnenoBanue RC — reneparopos.

JlabopaTopHas pabora 5. ViccnenoBanue reneparopa ¢ KBapleBbIM PE30HATOPOM.

JlaboparopHas pabota 6. McciaenoBanue aMIinTy THOTO MOTYJISTOPA.

JIabopatopnas pabora 7. MccnenoBanue 6aaaHCHOTO aMIUTUTYIHOTO MOYJISTOPA.

JIabopatophas pabora 8. VccnenoBanie aMILIUTYTHO - UMITYJILCHOTO MOIYJISTOPA.

JIabopatopHas pabora 9. MccnenoBanue yriioBoro MoayssiTopa.

3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmotpeH.
4 YyebOHO-MeTOaAMYECKOE U HH(POPMAITMOHHOE o0ecriedeHne

4.1 HopmatuBubie 1o0KyMeHTbI 1 [OCTob1

He npenycmorpenst
4.2 OcHoBHas1 JIUTEpPATYypa

1. dopmupoBanue KosebaHU U CUTHAIOB y4eOHUK /s By30B / A.P. Cadun [u np.]; moxn
penakmueit B.H. Kynemosa, H.H. Ynanosa.-2-e u3a., mepepad. u nmomn.-Mocksa: M3garenscTBO
IOpaiir, 2023.-391c.-(Bricuiee obpasoBanue).-ISBN 978-5-534-11281-8 -
Tekct:amexkTponHbIi//O0pa3zoBaTeabHas maTdopma Opaiit [caiit].- URL:
https://urait.ru/viewer/formirovanie-kolebaniy-i-signalov-516567#page/2

2. benoB JI.A. Pammosnextponuka. @OpMHpPOBaHWE CTAOMIBHBIX YacCTOT M CHTHAJIOB:
yuyeOHUK i By30B.-M.: MsmarensctBo IOpaiit, 2020.-229 c. -ISBN 978-5-534-14694-3.-
Tekct:amexkTponHbIi//O0pa3oBaTeabHas maTdopma Opaiit [caiit].- URL:
https://urait.ru/viewer/radioelektronika-formirovanie-stabilnyh-chastot-i-signalov-515389#page/1

3. Pagmonepenaronue ycTpoiicTBa B CHCTEMax PaJHOCBs3U: ydeOHOE TocoOue st By30B/
1O.T. 3bipsinos, I1.A. ®emronun, O.A. benoycos [u ap.].-6-e uzn., crep.-Cankr-IlerepOypr: Jlans,
2023.-176 ¢. -ISBN 978-5-507-46244-5.-Texcr:3nekTpoHHbIN// JIaHb : 3JIeKTPOHHO-ONOIMOTeUHAS
cucrema. —URL: https://reader.lanbook.com/book/303020#16

4.3 JlonoiHUTEIbLHASA JIUTEPATYypPa

1. OcHoBbl paauocBsa3u: yueOHUK s By3oB/ B.A. Pomaniok.-Mocka: M3natenbcTBo
IOpaiir, 2023.-288c.- (Beicuee oOpasoBanue).-ISBN 978-5-534-00675-9.-Tekcr:
sneKTpoHHbIN//Ob0pa3oBarenbHas miardopma IOpaiit [caiit].-URL: https://urait.ru/viewer/osnovy-
radiosvyazi-510506#page/2

2. TlpoekTrpoBaHUE PaTUOIIEPEIAOIINX YCTPOMCTB i CHCTEM TMOJBUKHON PallOCBS3H:
yuebHoe nocodue i By308/1O.T. 3bipsnos, I1.A. ®entonun, O.A. benoycos [u ap.].-4-e uzn., crep.


https://urait.ru/viewer/radioelektronika-formirovanie-stabilnyh-chastot-i-signalov-515389#page/1
https://urait.ru/viewer/osnovy-radiosvyazi-510506#page/2
https://urait.ru/viewer/osnovy-radiosvyazi-510506#page/2
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-Cankt-IlerepOypr: Jlanp, 2023.-116 c.: nin.- -ISBN 978-5-507-46629-0.-TekcT: 31eKTpOHHBINH//
Jlans : anextponHo-OnOMMoTeuHas cucrema. —URL: https://reader.lanbook.com/book/314705#2.

3. Myxanus JI.I'. CxeMOTeXHHKa U3MEPUTEIBHBIX YCTPOMCTB: Y4yeOHOoe mocodue.-4-¢ u3m.,
crep.-Cn6.: WMsmarensctBo  «Jlawb», 2022.-284 c.: wn.-ISBN 978-5-8114-0843-6.-Tekcr:
snekrpounsiii//Jlane —URL: https://reader.lanbook.com/book/205958#2

4.4 JnekTpoHHbIE 00pa3oBaTebHbIE PECYPCHI
He npenycmorpeno

4.5 JIuueH3M0HHO€e M CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
ol0ecmeuyeHmne

1. Microsoft-Office
2. PTC-MathCAD
3. Microsoft-Windows

4.6 CoBpemeHHbIe MPO(deccHOHATbHBIE 0a3bl JAHHBIX H HH()OPMAIHOHHBIE
CIIpaBOYHbIE CHCTEMBI

1. EamHoe oxHO joctynma K oOpa3oBaTelbHBIM pecypcam DenepanbHbiii  mopTan
http://window.edu.ru

2. KoMmmbrotepHbIe UH()OPMAIIMOHHO-TIPABOBbIC CHCTEMBI «KOHCyYIIbTaHT»
http://www.consultant.ru, «["apant» http://www.garant.ru

3. OdunmanbHbIi HHTEPHET-TIOPTA IpaBoBoii nHGopmanuu http://pravo.gov.ru.

4. Hayunast anektpoHHas oubmuoteka http://www.elibrary.ru

5. Poccwuiickast rocymapctBeHHast oubaroteka http://www.rsl.ru

6. OBC «YHuBepcurerckas oubnnoreka orain» https://biblioclub.ru/index.php

5 MarepuajibHO-TEXHHYECKOE 00ecrieueHue

1. KoMIbroTepHBIH KJ1acc ¢ MpelyCTaHOBICHHBIM IPOTPaMMHBIM 00ecIiedeHNEM, YKa3aHHbIM
B II. 4.5, MynpTUMEANIHOE 000py10BaHHE (ITPOEKTOP, NEPCOHAIBHBIN KOMIIBIOTEP MPETOAABATENS).

2. Crnenmanu3upoBaHHAs ayauTOpUs Ui J1abopaTopHBIX pabor. OOOpynoBaHHEe U
anmaparypa: aylAuTopHas J0CKa, KOMIUIeKC y4eOHbli nabopatopHbiit KYJI-1, THIIOBON KOMIUIEKT
yuebHoro obopyaoBanus "Inektpuueckue anmnapatsl’; DA-HP.

3. Aynuropus Ui JEKIMOHHBIX, MPAaKTHUYECKuX 3aHATUH. OOOpyIoBaHME M ammapaTypa:
ayJIUTOpPHAs TOCKa, BO3MOKHOCTh MCIIOJIb30BAaHHS MYJIbTHMEIHIHOTO KOMIUIEKCa

6 Meroauyeckue peKOMeH AN

6.1 MeToanueckue peKOMeHIAMH IS TIPenoaaBaTeJisi 10 OPraHu3aluu
00y4eHus

Ha mepBoM 3aHATHH NO AUCHUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYIEHTOB C MOPSIKOM €€
u3ydeHus (TeMaMu Kypca, GopMamMH 3aHATHH, TEKYIIETO U MPOMEXKYTOUHOTO KOHTPOJIS), PACKpPhITh
MECTO U pOJib TUCIUIUIMHBI B CUCTEME HayK, €€ NMPaKTUYECKOe 3HAUY€HUE, JOBECTH J0 CTYIECHTOB
TpeOoBaHUs K (opMe OTYETHOCTM M NPUMEHEHHUs BHUAOB KOHTpoJs. BblgaroTcs 3amanus s
MOJATOTOBKU K IMPAaKTUYECKMM M CEMHHApCKUM 3aHATUSAM. [Ipu moaroroBke kK j1aboOpaTOpHBIM U


https://reader.lanbook.com/book/314705#2
https://reader.lanbook.com/book/205958#2
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NPaKTUYECKUM paboTaM MO MEpeyHI0 OOBSIBICHHBIX TEM MPENOJABATENI0 HEOOXOAMMO YTOUHUTH
TUTaH UX TMPOBEACHUS, POyMaTh (POPMYIUPOBKHU U COACPKAHUE YICOHBIX BOIPOCOB, BEBIHOCHMBIX
Ha OOCYXJEeHHEe, O3HAKOMHUTBCS C MEpPEeYHEeM TEMaTHYeCKUX BOMpocoB. B xome paboTel BO
BCTYIIUTEJILHOM CJIOBE PACKPBITh MPAKTUUECKYIO 3HAYMMOCTb TEMbl pabOThl, ONPEAETUTH HOPSI0K
ee MpOBEJEeHUs, BpeMs Ha OOCYKIECHHE KaXaoro yuyeObHoro Bompoca. Ilpumenss ¢poHTanbHbIN
OIpOC J1aTh BO3MOXKHOCTb BBICTYIIUTh BCEM CTYyJEHTaM, IMPUCYTCTBYIOIIMM Ha 3aHATUU. B
3aKJIIOYUTEIbHOM 4acTH paboThl CIelyeT MOBECTH €€ UTOTH: J1aTh OLIEHKY BBICTYIICHUN KaXKI0Iro
CTyJIEHTa W YYEeOHOW Tpynmbl B IEJIOM. PacKpbITh IMOJOXHUTEIbHBIE CTOPOHBI U HEIOCTATKU
npoBeieHHOW JabopaTopHOil paboThl. OTBETUTH HAa BOMPOCHI CTYIEHTOB. BbiaTh 3amaHust ais
CaMOCTOSITENILHOM pa0OThI 110 MOJATOTOBKE K CIEAYIOIEMY 3aHATHIO.

Metoauka mpenojaBaHusl TUCHMILIMHBI «l eHepupoBaHue W (OPMHPOBAHHE CHTHAJIOBY H
peanu3alys KOMIIETEHTHOCTHOTO  IIOAXO0Ja B  M3JIOKEHUM UM BOCIPHUITHM  MaTepuala
peaycMaTpuBaeT HUCIOJIb30BaHME CIEIYIOUIMX AKTUBHBIX M MHTEPAKTUBHBIX (OPM INPOBENCHUS
IPYNIIOBBIX, UHAMBUAYAJIBHBIX, ayJUTOPHBIX 3aHATUH B COYETAaHUHM C BHEAYIUTOPHOH paboToil
1eJbI0 (POPMUPOBAHUS U Pa3BUTHUS MPO(HECCHOHAIBHBIX HABBIKOB 00YUYaIOIIMXCS:

— MOATOTOBKA K BHIMOJIHEHHUIO U 3alUTa MPAKTUUYECKUX U Ja00OpaTOPHBIX PabOT C MOMOILIbIO
CHEIMAIN3UPOBAHHOIO IIPOrPaMMHOTI0 0OecTIeueHuS;

— 3aluTa U MHAWBHUAYAJIbHOC O6Cy‘)KI[€HI/Ie BBIIIOJIHACMBIX JTallOB paCLICTHO-Fpa(l)I/I‘-ICCKI/IX
pabor;

— TE€EXHOJIOTHUHN aHaJIn3a CI/ITyaHI/Iﬁ JJIA aKTUBHOI'O O6y‘ICHI/I$[, KOTOPBIC ITO3BOJIAIOT CTYJACHTAM
COEMHUTH TEOPHIO Y IPAKTHUKY, IPEICTABUTH IPUMEPHI IPUHUMAEMbIX PEIICHUH U UX OCIEICTBHM,
JI€MOHCTPUPOBATh pa3IMyHble NO3ULIUHU, (POPMUPOBATH HABBIKU OLIEHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCIOBUSX.

OOyueHue Mo AMCLUUIUIMHE BEJETCS C MPUMEHEHHEM TPAJAMLUOHHBIX MTOTOKOBO-TPYMIIOBBIX
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHBIX TexHojoruil. Ilpu ocymiecTBiennn oopa3oBaTeIbHOIO
npolecca 1Mo AUCHUIIMHE UCTIONB3YIOTCS CAeAYIoUe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIUOHHBIE
TEXHOJIOTHH: MPE3EHTAIlMH C IPUMEHEHHEM MTPOeKTOpa U mporpamMmmel PowerPoint.

6.2 MeToanuyecKkue yKa3aHus JJisl 00YyJaAIOIIMXCS 10 0CBOEHHIO THCIUTITHHBI

CamocrosaTrenbHass paboTa CTYAEHTOB HaNpaBleHa Ha peIHIeHHE CIeAYIOIUX 3a/ad:
CamocrosiTenpHas padoTa ABJISETCS OAHUM W3 BUJAOB yueOHBIX 3aHsTHM. Llens camocTosiTenbHOM
paboThl — MPAKTUYECKOE CAMOCTOSTENBHOE MTOJIyU€HHE CTYIEHTaMH HaBBIKOB PabOTHI B IPOrpamMme
MaTE€MaTU4eCKOro MOJEIMPOBAHMS, PAaCCMAaTPUBAEMBIX B IIPOLECCE HW3YYEHUS JIUCLHUIIINHBI.
AynuropHas camMocTosATeNIbHas paboTa Mo AMCLUMILIMHE BBIMOIHIETCS Ha y4EOHBIX 3aHATUSAX MOJ
HEIIOCPEACTBEHHBIM PYKOBOJACTBOM IIpENoAaBaTeNsl M IO €ro 3ajgaHuro. BHeayautopHas
caMmocCTosiTeNlbHast paboTa BBIMOJMHSAETCA CTYAGHTOM IO 33JaHUI0 TpernojaBarens, HO 0e3 ero
HEIOCPEICTBEHHOI'O Y4acCTHS.

3amaun caMOCTOSTENbHON PabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOEHHE COJIEpKAHUS TUCLUTIIINHBI;

- yrayOsieHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL;

- UCTIOJIb30BaHUE MaTepHasa, COOpaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSITEIbHBIX 3aHATUI
U1 9 PEKTUBHOM MOATOTOBKH K 3K3aMEHY.

Bupl BHEayAUTOPHON CAaMOCTOSITENTbHON paOOTHI:
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- CAaMOCTOATENIBHOE U3YUYEHHUE OTACIBHBIX TEM JUCLIUIUINHBL,

- BBIMIOJIHEHUE pacueTHO-Tpauyeckux padborT;

- MOJITOTOBKA K Ta0OPAaTOPHBIM U MPAKTUYECKUM 3aHSATHIM;

- oOpMIICHHE OTYETOB IO BBHIOJHCHHBIM J1a0OPAaTOPHBIM paboTaM M IOArOTOBKA K HX
3aIuTe;

JI7st BBITOSTHEHUS TF000T0 BHJa CAMOCTOSATENILHON pabOThl HEOOXOIMMO MPOITH CIEeTYyIOImNe
STaIIBL:

- OTIpe/IeTICHUE TIeTTH CaMOCTOSITEIBbHON paboTHI;

- KOHKpETH3alusl TI03HABATENIbHON 3a/1auy;

- CaMOOIIEHKA TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHSI, BEAYIIETO K PELICHUIO 33/1auu;

- IJTAaHUPOBAHUE PAOOTHI (CAMOCTOSTEIBHOM MM C TOMOIIBIO IPEIIO1aBaTeNs ) Ha/l 3aJaHNEM;

- OCYILECTBJICHHE B IIPOLIECCE BBHIMOJHEHUS CAMOCTOSTENBHON pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOT'0) PE3yJIbTaTOB PadOTH M KOPPEKTUPOBKA BHIITOJTHEHUS paOOTHI;

- pedekcus;

- Ipe3eHTanus padoThI.

7 @oHJ OLIEHOYHBIX CPEACTB

B mporiecce 00y4ueHUsT HCIIONB3YIOTCS CICAYIONINE OICHOYHBIC (POPMBI CaMOCTOSTEIBHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUi:

- 3aIUTa JJAOOPATOPHBIX M MPAKTUICCKUX PaOOT;

- KOHTPOJIbHBIE PAOOTHI;

- DK3aMEH.

O1eHOYHBIE CPE/ICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIbHBIC 3aaHus
M0 MPAKTHYECKUM paboTaM WHIUBHUAYAIHHO JIJIST KaXKJ0TO O0YJarOIIeToCs!.

B pe3ynbpTaTe ocBoCHHS TUCIUIUIMHBI (MOYJIsT) POPMUPYIOTCS CIENYIONINE KOMITETCHIINH:

Kon HaunmeHnoBaHue KOMIIETEHIIUH BBIITYCKHHUKA
KOMIICTCHI U

Crioco0OeH BBIMOJIHATH PAacyeT W NPOEKTUPOBAHME JeTaleil, y3JI0B U
YCTPONCTB PAIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKHUM
3alaHueM, B TOM 4YHCIE C HCIOJIB30BAHMEM CPEACTB aBTOMATHU3ALMH
IIPOCKTUPOBAHUS

IK-1
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7.1 MeToabl KOHTPOJISI U OLICHUBAHUA Pe3y/JIbTATOB 00yYeHHUs

[lepeuens oOlEHOUYHBIX cpeacTB No aucuuiUinHe «['eHepupoBanue u (GoOpMHUPOBaHUE
CUTHAJIOBY.

B KOHTpOJIA HaumenoBanue
Ne b KOHTPOJIA Kparkas xapakTepucTrKa KOHTPOJIA

pe3yIbTaToB
/i pe3yabTaToB pe3yIbTaToOB 00y4EHUS
0o0y4eHus
00y4eHus

KonTposnbHast paboTa BBIIOJIHAETCS
WHAWBUYAIBHO KaKABIM CTYICHTOM.
KontpomnbHas KonTtposnbHast paboTa cOCTOUT U3 TPEX 3aAaHUI
pabota 1o TeMe paszaena. [Ipu nposepke
npenojaBaTesb OLEHUBAET PaBUIIBHOCTh
IPOM3BEICHHBIX PACUETOB.
JlabopaTopHasi paboTa BBIIOIHAETCS
UHIMBUYAJIBHO KaXIbIM CTYJEHTOM.
OdopmileHHBIH OTYET CTYEHT CAAET
IpenoaBaTesio Ha MPOBEPKY B 3apaHee
ycTaHOBJIEHHBIH cpok. [Ipu nposepke
Iperno/aBaTesb OICHUBACT KaueCTBO
oopmieHus, NPaBUIBHOCTb PACYE€TOB U
BbIBOIOB. K 3amuTe maboparopHoii paboTsl
JIOIYCKAIOTCS CTYAEHTBI, KOTOPbIE BHITOJIHUIN
paboty, 0pOpMHIIN B COOTBETCTBUU C
TpeOOBaHUSAMH OTUET O JJabopaTOpHOI paboTe U
MPEIOCTaBIIIN ero K 3ammuTe. Kaxmomy
CTYZEHTY 3aJaeTcsi He MeHee 3-X BOIIPOCOB Ha
TeMy jJabopatopHoii pabotsl. [Janee
IPOBOJIUTCS 3aLIUTA OTYETA KAXKIbIM
CTY/ZICHTOM UH/IWBUIYAILHO B (hopmaTe
"Borpoc-oTBeT" (3a/1a10Tcsl 3 BoIpoca).
IIpakTryeckast paboTa BBITOJIHAETCS
WHAWBUYATBHO KQKIBIM CTYICHTOM.
OdopmiIeHHBIM OTYET CTYACHT CAET
IpernoaBaTeso Ha MPOBEPKY B 3apaHee
yYCTaHOBJIEHHBIN CpoK. IIpu nmpoBepke
npeno/jaBaresb OLEHUBAET KaueCTBO
oopmMIeHHs, TPaBUIIBHOCTH PacieTOB U
BbIBOJIOB. K 3ammuTe npakTruueckoi paboThl
JIOTTYCKAIOTCS CTYACHTHI, KOTOPHIE BHITOIHUIIA
paboty, 0pOpMHIIN B COOTBETCTBUU C
TpeOOBaHUSMH OTUYET O TPAKTUIECKOH paboTe 1
MPEeJOCTaBWIIN ero K 3aunmre. Kaxxaomy
CTY/ICHTY 3aJaeTcsi He MeHee 3-X BOIIPOCOB Ha
TeMy MpakTU4ecKoil padotel. [lanee
MIPOBOJIUTCS 3aIIUTA OTYETA KAXKIBIM
CTY/IEHTOM UHIMBUYAJIbHO B (hopmaTte
"Bompoc-oTBeT" (3aar0Tcs 3 BOMpoca).

1 Texymmmit

JlaboparopHas

2 Texymuit paora

IIpaxTrueckas

3 Texymmit pabota
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4 IIpomexyTOouHBIN

DK3aMeH

DK3aMeH MPOBOAUTCS B ycTHOU (hopme. B
ayTUTOPUU HAXOJUTCS MPEIOIaBaTelb H He
OoJiee 5 4enoBeK U3 Uncia CTyJIeHTOB. Bo
BpeMsI IIPOBEACHHSI SK3aMeHa €Tr0 Y4aCTHUKAM
3arpeniaeTcs UMeTh Mpu cede U UCIOoIb30BaTh
CpezAcTBa CBSI3U (COTOBBIE TeNE(OHBI,
MUKpO(DOHKI ¥ 11p.). CTyICHTY BbIIaeTCs OUIIeT
¢ Tpems BonpocaMu. KosmuecTBo
JIOTIOTHUTEJILHBIX BOIIPOCOB — HE O0JIee IBYX.
KonrdecTBo TOMOTHUTENBEHBIX BOIPOCOB
3aBUCHT OT IOJIHOTHI OTBETA CTY/ICHTA.
JnutenbHoCTh 5k3ameHa 2 yaca (120 munyt). K
MIPOMEKYTOYHOM aTTeCTaIlH TOMYCKal0TCs
TOJIKO CTYJICHTHI, BBITOJIHUBIINE BCE BUJIBI
yueOHOM paboThl, MpeayCMOTpEeHHBIE paboueit
nporpammoi no qucuuiuinze «I'enepupoBanue
U GOpMUPOBAHNE CUTHAJIOBY (BBIMOIHUIH U
YCIIEIIHO 3aIUTHIIN JJaOOpaTOPHEIE U
KOHTPOJIbHBIE PAOOTHI)

7.2 llkana u KPpUTEPUU OLEHMBAHUS Pe3yIbTATOB 00yUeHH S

[Toka3zaTenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3JIMYHBIX Tanax ux HOpMUPOBAHUS SBISIETCS

JOCTHIKEHUE 00YJAOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHUS 110 AUCIUILINHE (MOJIYIIIO).

Kpurtepuu onenuBanus

3HAYUTCIIbHBIC

Iloka3zartennb 5 3 4 5
3HATH: OOyyaromuiics OOyyaromuiics OO0yuaronuiics OO0yJatontuiics
- IPUHINTIBI JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
TIOCTPOCHHUS U MIOJTHOE OTCYTCTBHE | HEMOJIHOE YacTHYHOE TIOJTHOE
KOHCTPYHPOBaHUS WJIN HEOCTATOUYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OTJETbHBIX JIETallei, | COOTBETCTBHE CIJICTyIOIINX 3HAHWH: | CIEAYIOIMX 3HAHUH: | CJIeIyIONINX 3HAHWH:
Y3JI0B M yCTPOMICTB CJIEIYIOLIUX 3HAHUN: | - IIPUHIMIIBI - IPUHIIUIIBI - IPUHIINTIBI
PAIMOTEXHUYECKUX | - IPUHIIHUIIBI HOCTPOEHHUS U MOCTPOCHHS U MIOCTPOCHHUS U
CHUCTEM; HOCTPOCHHUS U KOHCTPYHPOBAHHUS KOHCTPYHUPOBaHUsI KOHCTPYHUPOBaHUS
- BO3MOYKHOCTH KOHCTPYHPOBAHHUS OTIENbHBIX JieTalel, | OTAENbHBIX AeTaneid, | OTHENbHBIX JeTaleH,
CHCTEM OTJIENbHBIX J€TAJICH, | y3JIOB U YCTPOUCTB Y3JI0B U YCTPOICTB Y3JI0B U YCTPOICTB
aBTOMAaTH3MPOBAHHO | Y3JIOB M YCTPOUCTB PaIMOTEeXHUYECKUX | PAIMOTEXHHUYECKHX | PAIMOTEXHUYECKUX
IO MPOCKTUPOBAHUS | PAIMOTEXHUYECKUX | CHCTEM; cHCTeM; cHUCTEM;
PaIMOTEXHUYECKUX | CHCTEM; - BO3MO>KHOCTH - BO3MOKHOCTH - BO3MOXKHOCTH
CHCTEM. - BO3MO>KHOCTH CHCTEM CUCTEM CUCTEM
CHCTEM ABTOMATH3MPOBAaHHO | aBTOMAaTH3UPOBAHHO | aBTOMAaTH3MPOBaHHO
ABTOMATH3MPOBAHHO | I'O MPOEKTHPOBAHUS | T'O IIPOEKTUPOBAHHS | I'O IIPOSKTHPOBAHUS
IO MMPOCKTUPOBAHUS | PAJMOTEXHUYECKUX | PAJMOTEXHUUYECKHX | paJMOTEXHUYECKUX
PaANOTEXHUYECKHIX CHCTEM CHCTEM CHCTEM
CUCTEM. Jomyckarores Jlomyckatorcst CBoOoIHO
3HAYUTENNbHBIC HE3HAYNTEIbHBIE omepupyer
OIInOKH, OIMOKH, IpHOOPETEHHBIMHU
MIPOSIBIISIETCS HETOYHOCTH, 3HAHUSMH.
HEI0CTaTOYHOCTh 3aTpyIHEHUs [IPpU
3HAHMH, 10 PALY AHAJTUTHYECKUX
roKasarenew, orepanmsIx.
oOyvarommuics
UCTIBITHIBACT
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3aTpyJHEHUs IpU
OTIepPUPOBAaHUU
3HAHHUSMH IIPU UX
MIEpEHOCE Ha HOBBIE
CHUTYaIWH.

YMeThb: OOyuarommiicst He OOyu4aromiicst OO0y4atontmiics OO0yuatontuiics
BBINIOJIHATDH PACUEThI YMEET WK B AEMOHCTPUPYET JAEMOHCTPUPYET JAEMOHCTPUPYET
PaIuOTEXHUYECKUX HCOOCTaTOYHOH HCIIOJIHOC HYaCTUYHOC IIOJIHOC
CHCTEM C CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HCIIONb30BAHUEM BEITIOJTHATE PACUETHl | CIIEAYIOMINX CIIeIYFOIITIX CIIeYFOLITIX
COBpPEMEHHBIX PaaOTEXHUYECKUX YMEHUI: YMEHHUI: YMEHUI:
TIPHKJITHBIX CHCTEM C BBIMOJIHAT PACUEThl | BBINOJHATH PACUEThl | BBIIOIHATH PACUEThI
IpoOrpamm; HCIOJIb30BaHUEM PaANOTEXHUYECKHUX PaZMOTEXHUYECKUX | PAJAUOTEXHUUECKUX
COBPEMEHHBIX CHCTEM C CHUCTEM C CHUCTEM C
MIPUKJIAJHBIX HCIOJIb30BaHUEM UCTIONB30BaHUEM UCTIONb30BaHUEM
IIpOrpamu; COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
TIPUKIIATHBIX TIPUKJIIATHBIX TIPUKIIATHBIX
IIporpamm; TpOTpaMM; poTpaMM;
Homnyckarores YMeHus 0CBOEHEI, CB00OIHO
3HAYUTENbHBIC HO JOMYCKAIOTCS oTepHupyeT
OIITNOKH, HE3HAYUTEIBEHBIE pHOOPETEHHBIMHU
TIPOSIBIISIETCS OIINOKH, YMCHHSMH,
HEI0CTaTOYHOCTh HETOYHOCTH, IIPUMEHSET UX B
YMEHUH, 1o psxy 3aTpyAHEHUS NIPH CUTYaIHIX
roKasartesei, AQHATUTUYECKHUX MOBHIIICHHOMN
oOyuaromuiics orepanusx, CII0’KHOCTH.
HCTBITHIBACT IepeHoce yMEHUH Ha
3HAYUTENbHBIC HOBEIE,
3aTpYAHEHUS MIPH HECTaHIAPTHEIC
OTIepPUPOBAHIH CUTYAaIHH.
YMECHHSAMH TIPU UX
TIepeHoce Ha HOBEIC
CUTYaIHH.
BJIAIETh: OOyyatomuiics  He | OOyuaromuiics B OO0yuaronuiics OO0y4aromuiics B
COBpPEMEHHBIMU BlageeT  WiIM B | HEAOCTaTOYHON YaCTUYHO BJIQJICET: MIOJTHOM 00Bbeme
METOUKAMHU HeIOCTATOYHOM CTETICHH BIIa/ICeT: BIIaJICET:
pacueTa u COBPEMEHHBIMU
CTETIeHH BIIaieeT
MIPOEKTHPOBAHNUS COBPEMEHHBIMU METOAUKAMHU COBpPEMEHHBIMU
JeTauei, y3JIoB U METOAUKAMU pacueTa u METOJUKAMHU
YCTPOMCTB COBPCMCHHBIMU pacueTa u MIPOEKTHPOBAHUS pacueTa u
PaINOTEXHUIECKUX METOHKaMu MIPOEKTHPOBAHUS JIeTaJe, y3II0B U MIPOEKTHPOBAHUS
CHUCTEM B pactera JieTanei, y3JoB U YCTpOICTB JleTasel, y3J10B U
COOTBETCTBUH C TIPOCKTHPOBAHIHA YCTPOHCTB pPaIMOTEXHUYECKHX | YCTPOHCTB
TEXHIYECKUM JICTAIICH, y3IIOB H PaAROTEXHUIECKUX CHCTEM B PaINOTEXHUIECKHAX
3aJJaHUEM C YCTpOHCTB CHCTEM B COOTBETCTBHUH C CHCTEM B
HCTIOJIb30BaHUEM PaZMOTEXHIHMCCKHX COOTBETCTBHUH C TEXHUYECKUM COOTBETCTBHUH C
CpEaCTB CHCTCM B TEXHUYECKUM 3aJJaHHEM C TEXHUYECKUM
aBTOMaTH3aINN COOTBETCTBHI C 3aJJaHAEM C HCTIONB30BaHUEM 3aJJaHUEM C
MIPOEKTHPOBAHUSI. TEXHIICCKIM HCTIOTb30BaHUEM CpencTB HCTIONB30BaHUEM
3aJaHHCM C CPEICTB aBTOMaTH3aINN CpencTB
HCONB30BAHICM aBTOMaTH3aINN MIPOEKTHPOBAHUS. aBTOMaTH3AINN
CpeACTB MIPOEKTHPOBAHUSI. HaBbiku ocBOEHBI, MPOEKTHUPOBAHUSL.
aBTOMATH3AINH OOyuaronmiics HO JIOITYCKaloTCs CpobonHO
TpOCKTHPOBAHMA. HCIBITHIBAET HE3HAUUTENIbHbIE MpPUMEHSET
3HAYUTENbHBIE OIIMOKH, MOJy4EeHHBIE
3aTpyAHEHUs IIpU HETOYHOCTH, HaBBIKH B CUTYAIIHIX
IIPUMEHEHUN 3aTpyAHEHUs IIPU MOBBIIIEHHON
HaBBIKOB B HOBBIX AHATUTHYECKUX CIIO’)KHOCTH.
CUTYyalHsX. orepanusx,

[IEPEHOCE YMEHUH Ha
HOBBIE,
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HECTAaHAAPTHLBIC
CUTyalluu.

IlIxana oneHUBAHUS HpOMe)l(yTO‘lHOﬁ arreCralnmm: 3K3aMEH

[IIkana orteHuBanus

Omnucanue

OTJINYHO

BeimonneHs! Bce BUBI yueOHOM paboThl, MPeIyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyIeHT IEeMOHCTPUPYET COOTBETCTBUE 3HAHHM, YMECHUH,
HaBBIKOB MPUBEACHHBIM B TA0JIMIAX MTOKA3ATEISIM, OTIEPUPYET
NpUOOPETEHHBIMH 3HAHUAMH, YMEHHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTYallMsX MOBBIIICHHOHN CI0KHOCTH, HE UCIIBITHIBACT 3aTPYAHEHUI
IpY aHATUTHYECKUX OTIEPALHsIX, IEPEHOCEe 3HAHUN ¥ yMEHHUI Ha
HOBBIE, HECTAHAAPTHBIE CUTYAIIH.

Xopomo

BrimonHeHs! Bce BUb yueOHOU paboThl, MPEAyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyJIEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUH,
YMEHH, HaBBIKOB MPUBEICHHBIM B TaOIUIIAX [TOKA3aTENsM, ONIEPUPYET
MPUOOPETEHHBIMU 3HAHUSMHU, YMCHUSMHU, HABBIKAMH, IPUMEHSIET UX B
CUTYalUsX MOBBIIMICHHOH clokHOCTH. [Ipu 5TOM MOTYT OBITH
JIOTYIIIEHbI HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS TIPH
18 aHanmuTHYECKUX OMepalusx, epeHoce 3HaHUil 1 YMEHHI Ha HOBBIE,
HECTaHJAPTHBIC CUTYAIIN

Y 10BIIETBOPUTEIBLHO

BeimonaeHs! Bce BUBI yueOHOM paboThI, MPEeayCMOTPEHHBIE y4eOHBIM
w1aHoM. CTyIeHT JIEMOHCTPUPYET HETIOJIHOE COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IIPUBEJICHHBIM B TaOJIMIIaX [TOKa3aTesIM,
JIOITYCKaOTCS 3HAYUTENIbHbIE OIIMOKH, IPOSBIISAETCS OTCYTCTBHE
3HaHWH, YMEHUM, HaBBIKOB I10 PsiAY ITOKA3aTENIEH, CTYACHT UCIBITHIBAET
3HAYUTEIIBHBIE 3aTPYIHEHHUS IIPU ONIEPUPOBAHNHY 3HAHUSAMU U
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnersopurensHo

He BbInosiHeH oauH nin 6osee BUAOB yueOHOU pabOThI,
NPEIYCMOTPEHHBIX YI€OHBIM IIaHOM. CTYyIEHT IEMOHCTPUPYET
MOJTHOE OTCYTCTBHME WJIM HEJIOCTaTOYHOE COOTBETCTBHUE 3HAHUM,
YMEHUH, HaBBIKOB MIPUBEJICHHBIM B TaOJIHIIaX IMOKA3aTeIsIM,
JIOIMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, IPOSIBISETCS] OTCYTCTBHE
3HaHWM, YMEHHW, HaBBIKOB I10 PSAY ITOKa3aTeNel, CTYACHT HE MOXKET
OINEepUPOBAThH 3HAHUSMU U YMEHHUSMHU IPU UX MEPEHOCEe Ha HOBbIE
CHUTYAIIHH.

IlIxana oneHUBaAHUSA TEKYLIECTr0 KOHTPOJIsA

HanmenoBanmne
KOHTPOJIA
pe3yIbTaTOB
o0OyueHus

[IIkana orteHuBanus Onucadue

Brinosnnenue u
3aluTa
nabopaTopHOM
paboTHI IO TEME
paznena

3aureHo: HaOpaHo 2 u 6osee 6amIoB
He3zaureno: Habpano 1 u MeHee
0amioB

Kpurepuu onennBanust O6muit 0ann
TIPH OIIEHKE CKJIAIBIBACTCS U3
CIICAYIOIIMX TTOKa3aTeNei:

B kauectBe ¢opm Tekymiero
KOHTPOJISl 3HAHUU CTY/IEHTOB
UCTIOJB3YIOTCS OTYETHI IO
nabopaTopHbIM pabotam. K
BBITTOJIHEHUTO SKCIIEPUMEHTATLHON
4acTH 1abopaTopHON pabOTHI
JIOITYCKAKOTCS CTYACHTBI,
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- IPUBEICHBI METOJIUKU OLICHKH
TEXHOJIOTHYECKUX MapameTpoB — 1
Oann

- BBIBOJIBI JIOTHYHBI 1 000CHOBaHBI — 1
Oann

- ohopmIeHHE pabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Oan

- pacueTHas U rpaduyeckas 4acTu
BBINOJIHEHBI BEpHO — 1 Oan

MOJITOTOBUBIITHE MTPOTOKOJIBI
BBITIOJTHEHUS JTA00OPaTOPHOUH
paboTel. [IpoTokonsl 0GOPMITIIOTCS
B COOTBETCTBUU C TPEOOBaHUSIMU
METOJMYECKUX YKa3aHUU Kaeaphl.
Otuer no 1aboparopHoit padbote
COJICPXKHUT MPOTOKOJ IPOBEICHUS
n1abopaTopHOI pabOTHI, pacUeThI,
rpaMYecKyr0 4acTh, BHIBOIBI.
3amuTa oT4eTa 1o JadbopaTropHoi
paboTe oCymeCTBIAETCS
uHAUBUAYaIbHO. CTYICHTOM
MPEOCTABIIACTCS 0(OPMIICHHBIN
otuet. OueHuBaeTcs kauectBo 19
odopmIIeHHS, TPABUIBHOCTD
pacueToB u BEIBOJIOB. CTy/IEHTHI, HE
BBINOJIHUBIIIHE JIA0OPATOPHYIO
paboTy, K 3aIIUTe HE OMYCKAITCS

Brinmonnenue n

3auTteHo: HaOpaHo 2 u Oosiee 6aMIOB
Hezaureno: Habpano 1 u menee
OaioB

Kpurepun onennBanust O6mumii 6an
MIPH OLIEHKE CKJIa/IbIBACTCS U3
CIEAYIOUIUX MTOKA3aTeIICH:

- IPUBEACHBI METOJMKHU OLIEHKH
TEXHOJOTHYECKHUX MapaMeTpoB — 1
Oann

- BBIBOJIBI JIOTUIHBI 1 000OCHOBAHBI — 1
Oamn

B xauectBe Gopm Tekyiero
KOHTPOJISI 3HAHUH CTY/IE€HTOB
UCIMOJIb3YIOTCS] OTYETHI 1O
npakTuiyeckum padoram. K
BBINOJIHEHUIO SKCIIEPUMEHTAILHON
4acTH MPAKTUYECKON pabOThI
JIOITYCKAIOTCS CTYACHTHI,
MOArOTOBUBIINE MPOTOKOJIBI
BBINOJIHEHUS TPAKTHYECKON
paboTsl. [IpoTokomnsl opopMmistoTCcs
B COOTBETCTBHUH C TPEOOBAHUSAMHU

3aluTa - ohopMiieHHE pabOThl COOTBETCTBYET | METOJUYECKHUX yKa3aHUM Kadeapsbl.
IpakTU4eckol | TpeboBaHusM — 1 6amn Otuer o npaxkTHyecKoi pabore
paboThI 10 TeMe | - pacdeTHas U rpaduvecKas 4acTH COJICPKHUT MPOTOKOJ IPOBEICHUS
paszziena BBINOJIHEHBI BEpHO — 1 Oan IPAaKTUYECKON paboThl, pacyeTsl,
rpaUYeCcKyr0 4acTh, BBIBOJIBI.
3amuTa oT4eTa o NpakTHIECKOH
paboTe OCyIIeCTBIACTCS
UHAMBUAYalbHO. CTyIeHTOM
MpeloCTaBIIsAETCS OPOPMIICHHBII
oTtuer. OueHnBaeTcst kauecTso 19
odopmIIeHHUs, TPAaBUIILHOCTh
pacyeToB ¥ BbIBOJOB. CTyJEHTHI, HE
BBITTOJIHUBIINE TPAKTUIECKYIO
paloTy, K 3alIUTe HEe JOMyCKAITCs
Otnnuno - PaboTa BeICOKOTO KonTponbhas paboTa BKItO4YaeT
Ka4yecTBa, YPOBEHb BBITIOJIHEHHUS OTBET Ha TEOPETUYECKUN BOIIPOC U
OTBEYAET BCEM TPEOOBaHUSM, peleHne 3a71a9u B ayAUTOPUH U
KoHTponbHas | TeopeTHuecKoe CojiepKaHue Kypca MPOXOJUT MOCJIE U3yUEeHHUs EPBIX
paborta OCBOCHO TOJTHOCTHIO, 6€3 TTPOOeIIoB, TpeX pasnenoB Kypca. bunerst

HE00XO0/IMMBbIE TIPAKTUYECKHE HABBIKU
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(OpMHPOBAHBI, BCE

COCTOAT U3 BOIIPOCOB U 3a/1a4,
MO3BOJISOINX OLICHUTDH
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MpelyCMOTPEHHbIE MPOTrpaMMOi c(hOpMHUPOBAHHOCTH KOMITETEHIIUH.
oOyueHust yueOHbIE 3aaHHs Ha otBetsl oTBOIMTCS 40 MUHYT.
BBITIOJTHEHBI, JINOO HEKOTOPHIE U3
BBITTOJIHEHHBIX 33JJaHUN COepKaT
HE3HAYUTEJIbHbIE OIMOKH

Xopomio - YpOBEHb BBIIOJIHEHUS
paboThl OTBEYAET OOJIBIIMHCTBY
OCHOBHBIX TPEOOBaHHIH,
TEOpETHUUECKOe CoJIepKaHue Kypca
OCBOCHO YaCTHYHO, HO TIPOOEIIbI He
HOCSIT CYILIECTBEHHOT'O XapakTepa,
HE00XO0AMMBIE TIPAKTUIECKNE HABBIKU
paboThl C OCBOEHHBIM MaTEPHAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpBIE BUJIBI 3a/IaHUI
BBITTOJIHEHBI C OIINOKAMH

Y 10BNIETBOPUTENHHO -
Teoperndeckoe conepkaHue Kypca
OCBOEHO YaCTHYHO, HEOOXOIMMBIE
MPAKTUYECKHE HABBIKH PA0OTHI HE
c(hopMHUPOBaHBI, OOJBITUHCTBO
MPEYyCMOTPEHHBIX POTPAMMONA
3aJlaHui He BBITIOJIIHEHO; IPU
JIOTIOJTHUTEIIFHON CaMOCTOSITEITbHON
paboTe HaJl MaTepuanoM Kypca
BO3MOJKHO TIOBBIIIIEHUE KAYeCTBA
BBITIOTHEHUS YYEOHBIX 3aJaHUi.
HeynosnersopurensHo -
Teopernueckoe cojiepkaHue Kypca He
OCBOEHO, HEOOXOAUMBIE
MIPaKTUYECKHE HAaBBIKU PaOOTHI HE
c(OpMHPOBAHBI, IPEAYCMOTPEHHBIC
MPOrpaMMOii 3aJaHNsI HE BBITIOJTHEHBI

7.3 OueHo4YHbIE CPeICTBA

7.3.1 Texymmii KOHTPOJIb

TunoBsle BapuaHThl KOHTPOJIBHOM paboThI

Bapmuanr 1

1. Hapucyiite auHaMu4eckre, Harpy304Hble, aMIUIUTYJHO-4aCTOTHBIE XapaKTePUCTUKH,
(daz04acTOTHBIE XapaKTEPUCTUKU FeHepaTopa.

2. PaccuuTaiite K09()(HUIIUEHT yCUIIEHUs paAroNepeiaTuiKa [0 MOIITHOCTH B pa3ax U
nerubenax mpy MOIIHOCTH CUTHAJIA, IiepefiaBaeMoro B anTeHHy =1 kBT, koappunuente =0,7 u
MOITHOCTH BO30yauTesns =1 MBT.

Bapmuanr 2

1. CoctaBbTe 00001IEHHYIO CTPYKTYpHYIO cxemy ['BB.

3. Paccuuraiite KO3QGUIMEHT yCUIIEHUS pauoNepeaTyiKa 0 MOIIIHOCTH B pa3ax U
nerubenax mpu kodddunmente ycunenus 1-ro kackanga 8 n1b, 2-ro xackana - 9 nb, 3-ro kackazga - 6
nb.
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TunoBble BONPOCHI K 321U TE J1a00PATOPHBIX padoT

Jlabopamopnas paboma Nel mo Teme: MWM3ydeHue XapaKTEPUCTHK OUIOISPHBIX
TPaH3UCTOPOB.

1. Ot yero 3aBUCHUT TOK KOJUIEKTOpa TpaH3ucropa?

2. YTO Takoe TOKH yTEUKH TPAH3UCTOPA B PEIKUME OTCEUKHU?

3. UTO MOKHO CKa3aTh MO BBIXOHBIM XapaKTEPUCTHKAM O 3aBHCHMOCTH TOKa KOJUIEKTOpA OT
TOKa 0a3bl U HANPSHKEHUS KOJUIEKTOP-3MUTTEp?

4. UTo MOKHO cKa3aTh IO BXOJHOW XapaKTEPUCTHKE O Pa3IMUUU MEXTy 0a30-3MUTTEPHBIM
HEepexoa0M U JUOAO0M, CMEIEHHOM B IIPSMOM HalpaBIeHUU?

5. OIMHAKOBO JIM 3HAYEHUE Tpx B JIFOOOW TOUKE BXOTHOW XapaKTEPUCTUKU?

6. Kak ominyaercss NmpakTHMYECKOE 3HAUEHHE COINPOTUBJICHUS I3 OT BBIYUCIEHHOIO IIO
dbopmyie?

7. IloueMy B OUIIOJIIPHOM TPAH3MCTOPE MPOUCXOAUT YCUIICHHE HJIEKTPUUYECKUX KOJeOaHMit
10 MOIIIHOCTH?

8. IloueMy TpaH3uCcTOp B cxeme BKIoUeHus ¢ OO MoxeT 00eceunTh yCuieHue 1o TOKY, a B
cxeme ¢ Ob ner?

9. Yto coboii npeAcTaBiIsIOT BXOJIHBIE M BBIXOJAHBIE XapaKTepUCTUKH TpaH3ucropa ¢ Ob u
037? Kak 00BSICHUTB XapaKTep MOBEACHHS ITHX XapaKTEPUCTUK?

10. IlepeumcnuTh OCHOBHBIE pexuUMbl paboTbl BT W yka3zaTb UX Ha BBIXOAHBIX
xapakrepucTthkax B cxemax ¢ Ob u O2.

Jlabopamopnas paboma 2. ViccnenoBaHue MOJNEBBIX TPAH3UCTOPOB.

1. YeMm OTIMYAIOTCS YHUIIOJISIPHBIE, ITOJIEBbIE U KaHAIbHbIE TPAH3UCTOPHI?

2. YT0 TaKoe MOporoBoe HANpPsKEHNUE W HATPSHKEHUE OTCEUKH?

3. Kakue cymiecTByOT pa3HOBHIHOCTH IOJIEBBIX TPAH3UCTOPOB?

4. Tlouemy moJEBOM TPAH3UCTOP 00JIAIAET YCUIIUTEILHBIMU CBOMCTBAMU?

5. Kakumu gusnueckumu sSBI€HUSIMUA OTPaHUYMBAETCS Juana3oH pabodnx yactot B [1T?

6. B uem orimmume cratrueckux xapakrepuctrk [T ¢ ynmpasistrorum p-n-nepexoaom u M/II1-
TPaH3UCTOPOB C BCTPOEHHBIM U MHAYLMPOBAHHBIM KaHAJIOM?

7. KakoBbl 0071aCTH IPUMEHEHUS TIOJIEBBIX TPAH3UCTOPOB?

Jlabopamopnasa  paboma 3. HccrnenoBaHue — HOJYNPOBOJHUKOBBIX — I€HEPATOPOB
rapMOHUYECKUX KOJIeOaHU.

1. IIpu KakuX yCIOBUSIX YCHJIMTEIbHOE YCTPOMCTBO, OXBAUEHHOE OOpATHOMN CBSI3bIO, MOXKET
IPEBPATUTHCS B aBTOreHepaTop?

2. [TpuBenuTte pacyeTHbIC (OPMYITBI IS TOITYIIPOBOJHUKOBEIX T€HEPATOPOB.

3. IlepeuncnuTte HEAOCTATKH U JOCTOMHCTBA T€HEPATOPOB PA3HBIX TUIIOB.

4. Yo HaA3BIBACTCS YTIIOM OTCEYKH M KaK OH 3aBUCHUT OT HATPSHKCHUS

CMELIEHNS U aMILIUTY/Ibl TApMOHUYECKOT 0 BO3/1€HCTBUS?

Jlabopamopnas paboma 4. UccnenoBanrne RC — reHepaTopos.

1. Kakue cxemMbl ucnonib3ytorcs npu nmocrpoernu RC-renepatopos Ha OY?

2. B ueM npeumyIecTBo reHepaTopoB ¢ MOCTOM BuHa.

3. [lpuBenure GpopMyiy, M0 KOTOPOI MOKHO PacCUUTATh YACTOTY KOJICOAHHIA.

4. KakoBa 3aBUCHMOCTh aMIUTUTYIbl M YaCTOTHI KOJICOAHHH OT HANPSDKEHHS CMEIICHUS
JMOJI0B?

5. KakoBa 3aBHCHMOCTh ()OPMBI U aMILTUTY/bl BBIXOJHOTO HANpsDKEHHS TeHeparopa OT
ko3 dunrenta oOpaTHoi cBs3U?

6. KakoBa 3aBHCHMMOCTh aMIUIUTYAbI U (DOPMBI BBIXOJHOIO CHTHAlIa TIeHeparopa OT
HAINPSHKCHUS CTA0MIIN3aIUN CTAOUIUTPOHOB?
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7. KakoBa 3aBUCUMOCTb aMIUIUTYIbI U (POPMBI BBIXOJHOTO HANPSDKEHUS OT COOTHOIICHUS
COIPOTHBIICHUH PE3UCTOPOB MIPH HEU3MEHHOM K03 PuIieHTe 00paTHOMN CBSA3H?

8. Paccunrats wactory renepanuu konebanun B RC-reneparope ¢ moctom Buna, ecniu Cn =
7 1@, Rn =10 kxOm

Jlabopamopnas paboma 5. ViccnenoBaHue reHepaTopa ¢ KBapIeBbIM PE30HATOPOM.
1. HazoBuTe 00actu nprMeHEHUsl TeHEPaTOPOB C KBAPLEBBIMU PE30HATOPAMH.
2. Kak ycTpoeH KBapliieBblil pe3oHaTop?
3. IlpuBemute ¢dopmyiny s oOmpelneieHus COOCTBEHHOM 4YacTOThl IOCIIEI0BATEIbHOTO
K0JIeOATEIBHOTO KOHTYPa B SKBUBAJIEHTHON CXEME KBapIIEBOTO PE30HATOPA

Jlabopamopnas paboma 6. VlcciienoBanne aMIUIUTYAHOTO MOAYJISATOPA.
Yem otamuaercs nporecc popmupoBanusi AM-curnana oT npeoOpa3oBaHUs YacTOTHI?
[TosicHuTe HEOOXOAUMOCTD YIPABIEHHS KOJICOAHUSIMHU PAIHOYaCTOThI IEpeaaTdynKa
YTo TaKOe aMIUTUTYIHASI MOTYJISLIUS ?
Ha3zoBute criocoOb! 0CyIIECTBICHHUS AMIUTUTY,THOW MOTYJISIIIHH.
HanummTe ypaBHEHHE aMILTHTY/JHO-MOTYIMPOBAHHBIX KOJICOAHUH.
OTuero 3aBUCHT IIMPHHA CIIEKTPA YaCTOT MPH aMIUTUTYIHONH MOAYJISALUN?
Yro Takoe OOKOBBIC YACTOTHI U OOKOBBIE ITOJIOCHI?
3ayeM HEOOXOAUM HETMHEHHBIN AIEMEHT B CXEME aMIUTHTYIHOW MOTYJISIIIH ?

NN E

Jlabopamopnas paboma 7. VicciienoBanue 0aIaHCHOTO aMILTUTYTHOTO MOAYJISITOPA.
1. TlosicHute cxemy 6alaHCHOTO MOAYJSATOPA.

2. TlosicauTe paboty OanmaHCHOTO MOIYJISATOPA

3. Kakum o6pa3zom ycTpaHsercs Hecylee Koebanue B 6alaHCHOM MOysiTope?

Jlabopamopnas paboma 8. iccnenoBanue aMIUIUTYAHO - UMITYJIbCHOTO MOJYJISITOPA.

1. Kak BbIOMpaeTcsi COOTHOIICHUE MEXKAY HECYIIeH M MOMYIUPYIOIIEH YacTOTON aMIUTUTYAHO-
MMITYJIbCHOTO MOJyJsiTOpa’?

2. C KaKko# 1eJbI0 UCTIONBh3YeTCs NCTOUYHUK cMerieHust Us?

3. [losicHuTe cXeMy aMIUIUTYAHO-UMITYJILCHOTO MOAYJSTOpA.

Jlabopamopnas paboma 9. ViccinenoBanue yriioBoro MoAymIsITopa.
4. Yto 03HaYaeT yrioBas MOAYISIUA?
5. TlosicHute cxemy (pa3zoBOro MOAYNIATOpPA.
6. B uem 3akirouaeTcs paznudre Mex Iy (pa3oBON M YACTOTHOW MOIYJISIIHEH?

TunoBblie BOIIPOCKHI K 3alIIMTE MPAKTUYICCKUX pa60T

Ilpakmuueckoe 3anamue 1. Pacuer mapamMeTpoOB M XapaKTEPUCTUK MAaCCUBHBIX 3JIEMEHTOB R,
L, C ¥ XapakTepuCTHK MOJYIPOBOAHMKOBOIO JHOJAa B YCTPOICTBaX TI'€HEPUPOBAHUSA U
(dhopMHUPOBaHHS PATUOCUTHAIIOB.

1. K wuneanbHOM KaTyliKe HWHIYKTMBHOCTH C HYJIEBBIM HauyaJbHBIM 3HAYEHHEM TOKa
HNOJKIIIO4aeTcsl uaeanbHblii ucTouHuK mnoctostHHoi OJIC. Kak u3 rpaduka Toka B KaTymike
ONPEIETUTh BETUYNHY WHIYKTUBHOCTH?

2. K wuneanpHOW KaTylike WHAYKTUBHOCTH C HEHYJIEBBIM HadalbHBIM 3HAYEHHEM TOKa
NoJIKJItouaeTcsl uaeanbHbld nctouHuk noctosHHoM JJIC. Kak Oyner u3MmeHsThes rpaduk mnpu
W3MEHEHUH BEIMUMHBI HAYAJIbHOIO TOKa?

3. K wmpeanpHO#l KaTymike WHAYKTHBHOCTH C HYJIEBHIM HavajJbHBIM 3HAYCHHEM TOKa
MOJIKJIFOUAETCS UJIeANIbHBIN UCTOUHUK cuHycouaanbHoi DJIC. Hapucyiite BpeMeHHbIE 3aBUCUMOCTH
TOKa B MHAYKTUBHOCTH NIPH Pa3IMYHBIX HAYAJIbHBIX (pa3ax mojkitoueHus ucrounuka JJ(C.
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4. Kak u3 rpaduka HarpspKeHHsl Ha KOHJCHCATOPE ONPEAEIUTh BEIUUUHY €r0 eMKOCTH?

5. K uneanbHOMy KOHAEHCATOPY C HEHYJIEBBIM HAdaJbHbIM HalpPsSYKEHUEM IOJAKIIIOYAETCS
VCTOYHUK ITIOCTOSIHHOTO TOKa. Hapucyiite BpeMeHHbIE 3aBUCUMOCTH HAIPSKEHUS HAa KOHACHCATOPE
IIPU PA3JIMYHBIX 3HAYECHUAX HAYAJIBbHOIO HAIIPSKEHUS.

6. K wuneasbHOMYy KOHIEHCATOPY C HYJEBbIM HauyaJbHbIM 3HAYEHUEM HaIlPSKEHUS
IIOAKJIIOYAETCS UICATIbHBIN HCTOYHUK CUHYCOUIAIBHOrO TOKa. Hapucyiite BpeMeHHbIE 3aBUCUMOCTH
HaNpsDKEHUs Ha KOHAEHCATOPEe IPU Pa3IMUHbIX Ha4aJbHBIX (Da3ax MOAKIIIOYEHHS UCTOYHUKA TOKA.

IIpakmuueckoe 3ansmue 2. PacdeT TpaH3MCTOPHOTO KacKaa YCHIUTENS MOIIHOCTH BBICOKOM
HaCTOTHI 110 CXEME C O6H_[I/IM OMUTTCPOM.

1. TlosicHUTE CXeMy TPaH3MCTOPHOTO KacKaja YCHJIMTEIsi MOITHOCTH BBICOKOH YaCTOTHI MO
cxeMme ¢ OOIIMM IMUTTEPOM U Ha3HAUYCHHE OCHOBHBIX AJIEMEHTOB CXEMBbI.

2. Ha3oBuTe wHCXOAHBIC JaHHBIE IPU pacyeTe TPAH3UCTOPHOTO KacKaja YCHIMTEIs
MOIIIHOCTHU BBEICOKOM 9aCTOTEHI IO CXEME C 06H_[I/IM OMHUTTCPOM.

3. TlosicHuTe OCHOBHBIC 3TAIlbl pacyeTa TPAH3UCTOPHOIO KacKaga YCHUIIMTENST MOIIHOCTH
BBICOKOM 4aCTOTHI IO CXEME C OOILIHUM SMHUTTEPOM.

4. Ha30BuUTEe OCHOBHBIC MPEHMYIIECTBA CXEMbl TPAH3UCTOPHOIO KaCKaja YCHJIMTEINS IO
CXeMe C OOIIMM IMUTTECPOM.

Ilpakmuueckoe 3anamue 3. JHEPTETUUECKUIN pacu€T KackaaoB ycuiaeHus momHoctu ['BB.
1. [aiite onpenenenue kodhdulMeHTa YCUICHUS 110 MOIITHOCTH.

2. Hanmmmure popmyny st Beraucnenus nekrponHoro KIT/I.

3. Kakum o6pazom Beruncnuth nonusiid KI1J] aktuBHOrO 351emenTa?

4. Hazosute criocoOsl nmoBsimeHus KI11 I'BB?

Ilpakmuueckoe 3ansmue 4. V3ydeHue HArpy3Oo4HbBIX XapakTEPUCTUK U ONTHUMAJIBHBIX
pexxumoB pabotsl ['BB.

1. HazoBure cratnueckue XapaKTepUCTUKH 00OOIIEHHOTO aKTUBHOTO 3JIEMEHTA.

2. Yro Takoe HeAOHANPSKEHHBINH pexuM padoTsl [ BB.

3. Uro Takoe KpuTHUYECKHUI pexxuM padboTsl [ BB?

4. Kaxum 006pa3oM onpeiennuTh yroia OTCeUKU?

IIpakmuyeckoe 3anamue 5. BeIOOp 1 pacyéTr MpUHIMIHAILHON CXEMBI aBTOI'€HEpaTopa.

1. Tlpueaute cxemy LC- aBToreHeparopa Ha OHUIOJSPHOM TPAH3UCTOPE U MOSICHUTE
HA3HAYEHUE OCHOBHBIX 2JIEMEHTOB CXEMBI.

2. TlosicHuTe KakuM 00pa3oM MOKHO OMPEIEIUTh CTAMOHAPHYIO aMIUTUTYAY KOJIeOaHUs
rpau4ecKuM METOJIOM.

3. 3anummure ¥ MOSICHUTE YCIOBHE CAaMOBO30YKICHUS aBTOTEHEPATOPA.

4. HazoBuTe JOCTOMHCTBA M HEJIOCTATKU MATKOTO M )KECTKOTO PEXHMOB CAMOBO30YKICHUS.

IIpaxmuueckoe 3anamue 6. Pacu€T BBIXOJHOTO Kackajla IMepeAaTdyuka C aMIUITUTYAHON
MOJYJISIITUCH.

1. TloscHuTe »HTambl pacyeTa BBIXOJHOTO Kackaja TMepelaTyuka ¢ aMILTUTYIHOM
MOAYJISALUEH.

2. Kaxum 00pa3oM ocymiecTBIsieTCst BRIOOP THITA U KOJMYECTBA TPAH3UCTOPOB.

3. Tlouemy HeoOxoauMMO oOecneuuTh PeXKUM paldOoThl, MPU KOTOPOM pabouasi TOUKa He
BBIXOJIMJIA 32 TMpEeAeNbl MNPSMOJMHENMHONO Yy4YacTKa CTaTHYECKOW MOIYJISIIMOHHON
XapaKTEpUCTUKHU?

4. Kakumu 1okasateasiMu XapaKTepu3yeTcsl CPEIHHUI pexkuM MOAYISIIIUU?
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Ilpaxmuueckoe 3ansmue 7. Pacdera yCUJIUTEISI MOIITHOCTH C KOJUIEKTOPHON MOIYJISIIUEH.

1. Ha3osure, ueM xapakTepu3yeTcs KOUIEKTOPHASI MOAYJISILIMS?

2. TlosicHuTe 3Tanbl pacyera YCHIUTENS MOIIHOCTH C KOJUIEKTOPHOU MOTYJISIIHEH.

3. HazoBute ucxoansie JaHHBIC, HCIIOIB3YEMbIE ITPH pacyeTe Kackaaa ¢ KOJUIEKTOPHOM
MOJYJISIUACH.

4. Kaxkas u3 Moaynsiuil 6a30Bast WM KOJUICKTOPHAS UCTIONB3YEeTCs Yalle B aMILTUTYIHO-
MOJYJINPOBAHHBIX MEPEAATYMKAX U ToueMy?

Ipakxmuueckoe 3ausmue 8. PacueT aBToreHepaTopa ¢ 4aCTOTHBIM MOJYJISITOPOM.

[TosicauTe MOHATHE MOAYJISIIIMOHHAS XapaKTEPUCTUKA YACTOTHOTO MOAYIISITOPA.
[TosicHuTe Ha3HAYEHUE 3JICMEHTOB B CXEME aBTOT€HEPaTOPa ¢ YaCTOTHBIM MOJYJISITOPOM.
HazoBuTe OCHOBHBIC ATAIbl pacyeTa aBTOT€HEepPaTopa ¢ YaCTOTHBIM MOIYJISTOPOM.
JlaiiTe onpesieNieHHe JCBHAIUN YaCTOTHI.

Sanumute popmMyny ISt onpenencHus koddduimenta oOpaTHO CBS3H.

agkrownE

Ipaxmuueckoe 3ansamue 9. IHEPreTUICCKUN U DIICKTPUICCKHUI PacUET OTACIBHBIX KaCKaI0B
paanronepeaTInKoB.

1. Onumute 0600IIEHHYIO CXeMY paJHoIepeIaTINKa.

2. HazoBute yCTpOHCTBAa, NpPHUMEHSEMBIC B KauyeCTBE KOJICOATCILHBIX CHCTEM B
paauonepeaTInKax.

3. HazoBuTe OCHOBHBIE SHEPTETUUCCKUE XAPAKTEPUCTUKH PAIUOTICPEIATINKOB.

4. Onumure METOMKY SHEPreTHYECKOTO pacuéra OT/IENIbHBIX KacKaJioB
paronepeIaTINKOB.

5. Onwunure METOMKY 3IEKTPUYCCKOTO pacuéra OT/IENBHBIX KacKaJioB
paronepeIaTINKOB.

7.3.2 IIpoMexyTOUHASI ATTECTAIUA

Bonpocul k sxzameny

1. Teopus u pacuer 'BB. Cxembl ' BB. Mcnonb3yemble 251eKTpOHHBIE TIPUOOPHI. I1K-1
2. Teopus u pacuet I'BB. J/Ilunamuueckue xapakrepucTuku BeixoqHoro Toka J11 B 'BB. MK-1
Knaccudukanus pexumoB.

3. Teopus u pacuer I'BB. Wneanu3anusi craTH4eCKMX XapaKTEPUCTUK 3IEKTPOHHBIX MK-1
puOOpPOB.

4. Teopus u pacuer ['BB. Omnpenenenue mnapamMeTpoB HJI€aTM3UPOBAHHBIX MK-1
XapaKTEPUCTHK IO PEAJIbHBIM CTATUYECKUM XapaAKTEPUCTHKAM.

5. Teopus u pacuer I'BB. IN'apmonunueckuii ananu3 aHomHoro toka. Kosddurument MK-1
bepra.

6. Teopus u pacuer ['BB. Hcnonb3zoBanue Beicinx rapMonuk B ['BB miig nmoBbeimeHus MK-1

KII/I v rone3Ho0i MOIITHOCTH.
7. Teopus u pacuer 'BB. Pabora I'BB B nepenanps>keHHOM pexuMe. [1K-1
8. Teopust u pacuer I'BB. Pabora 'BB Ha noneBbIx TpaH3HCTOpax B TPaHUYHOM H MK-1
HEJOHAPSLDKCHHOM peXUMaXx.
9. Teopust u pacuer ' BB. MonenupoBanue Ha 9BM namnosix u Tpansuctopubix 'BB. | TIK-1

10. Teopust u pacuer I'BB. I'BB ¢ TpaH3ucTopamu B KJIIFOUEBOM PEXKHUME. I1K-1
11. Teopus u pacuer 'BB. YMHO)HTENN 9acTOTHI. [1K-1
12. Teopust u pacuet I'BB. /luonneie 'BB nuanazona CBY. I1K-1
13. Cxemsl 'BB. Cxembl reHepaTopoB ¢ pe30HaHCHBIMH LIETISIMU CBS3H. [1K-1

14. Cxemsl ' BB. Cxembl reHepaTopoB ¢ MIHPOKOIMAaNa30HHBIMU HEMSIMU CBSI3U. [1K-1
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15. Cxemsl I'BB. [lapamnensHoe BKIIOUSHHE SJIEKTPOHHBIX TPHOOPOB. I1K-1
16. Cxemsl I BB. /IByXTaKkTHbBIE T€HEPATOPHI. I1K-1
17. Cxembl ' BB. Cnoxenue momnocteit BU reneparopos. ITK-1
18. KommiproTepHOE MOJETUPOBAHUE M CXEMBI JIAMIIOBBIX U TPaH3UCTOPHBIX [ BB. ITK-1
19. YcroitunBocts pabotsl ' BB. IK-1
20. VYcroitunBocth pabdoTel ['BB Buabl u npuuuHbl HEYCTOWYMBOCTH PaOOTHI MK-1
T€HEpPaTOPOB.

21. YcroituuBocth padboTel ' BB Biausinue o6paTHO# CBS3M Ha yCTOMYUBOCTD JIMHCHHOM K-1
1 KBa3WJIMHEHHOM cHucTeM.

22. IIpuHIUIIBI M yCTpOKCTBA (OPMHUPOBAHUS MOYIUPOBAHHBIX KoJieOaHuii. CeTouHast MK-1
aAMIUINTY/IHAsE MOJYJISILIMSL.

23. IlpuHIMNBI B ycTpoCcTBa (hOPpMUPOBAHUS MOIYJIUPOBAHHBIX KOJICOAHUW. AHOHAS K-1
aAMIUINTY/IHAsE MOJYJISILIMSL.

24. TIlpuHuunsl U ycTpoicTBa (HOPMUPOBAHHMS MOIYIMPOBAHHBIX KOJIEOAHMH. MK-1
AMIUIUTYAHASE MOAYJISIIIMS TPAH3UCTOPHBIX T€HEPATOPOB.

25. Ilpunmunsl u ycTpoiicTBa (HOPMUPOBAHHS MOIYJIHMPOBAHHBIX KOJIECOAHHIA. MK-1
[lepenatunky ¢ aMIUIMTY THOW MaHUITYJISILIUEN.

26. IlpuHIMIIBI B yCTPOHCTBA POPMHUPOBAHUS MOTYIHPOBAHHBIX KoseOanuii. CurHai ¢ MK-1
OJIHOIOJIOCHOM MOAYJISILIMEH.

27. llpuHuunel W YCTpOHCTBAa (OPMHUPOBAHUS MOJYJIMPOBAHHBIX KOJECOAHM. MK-1
IIpenmymiecTBa IPUMEHEHMSI OAHOIIOJIOCHON MOJYJISIIUU B CUCTEMAX CBSI3H.

28. IlpuHmunsl u ycTpoiicTBa (HOPMUPOBAHHS MOIYJIHMPOBAHHBIX KOJICOAHHIA.
CTpyKTypHBIE CXEMBl CBSI3HBIX IEpelaTuuKoOB M Bo3Oyaurteneil ¢ oxanomonocHoit | I1K-1
MOJYJISIUACH.

29. IlpuHuunsl U ycTpoiicTBa (HOPMUPOBAHMS MOIYIMPOBAHHBIX KOJIEOAHMH. MK-1
TpeboBanust K mapameTpaM 0JIHOMOJIOCHBIX CUTHAJIOB.

30. ITpuHIuns! U ycTpoiicTBa GOPMUPOBAHUS MOAYJIUPOBAHHBIX KoJeOaHui. MeToabl K-1
MI0JIy4€eHUsl KoseOaHUM ¢ 0IHONOJOCHON MOTYJIsIUEN.

31. IlpuHimnsl ¥ ycTpoiicTBa (pOpMHUPOBAHUS MOJYIMPOBAHHBIX KojeOaHuid. OOmue K-1
cootHomeHust npu UM u ®M.

32. IlpuHiuns! ¥ ycTpoiicTBa (JOpMUPOBaHUSI MOAYJIUPOBAHHBIX KojeOaHuil. MeTobl MK-1
nony4yeHuss YM. Pa3oBble MOAYISATOPHI.

33. IIpuHuumel 1 ycrpoiicTBa (hopMHpOBaHUS MOTYJIMPOBAHHBIX KosiebaHui. YacToTHas MK-1
MOJYJIALIMS B aBTOT'€HEPATOPax ¢ MOMOIIBIO BapuKara.

34. IlpuHuns! ¥ ycTpoiicTBa (POpMHUPOBAHMSI MOAYJIUPOBAHHBIX KojeOaHuil. MeTobl
MIOBBIIIEHUS JIMHEHHOCTH, IIMPOKOMOJIOCHOCTH M CTa0MIIBHOCTH cpeanelt yactotsl npu | [1K-1
YTJIOBOM MOJYJISIIIUN.

35. Ilpunmunsl u  ycTpolicTBa (OPMHUPOBAHMS MOAYJIHMPOBAHHBIX KOJIEOAHUH.
Oco0eHHOCTH TOCTPOEHHUS MEepelaTYMKOB pa3IM4HOro HaszHaueHus ¢ yriosoil | [IK-1
MOJYJISIIUCH.

36. IlpuHmunsl u ycrpoiicTBa (OpPMUPOBAHMS MOAYJIUPOBAHHBIX KOJIeOaHUM. MK-1
IleperaTuMKy IUCKPETHBIX CUTHAJIOB C YIJIOBOM MOJYJISIIUEN.

37. Obuue cBeaeHust o paboTe paguorepenarux ycTpoicTB. CTPYKTYpHBIE CXEMBbI MK-1
IIepeIaTYNKOB.

38. CTpyKTypHBIE CXEMBI CBS3HBIX MEPEAATUUKOB M BO3OYIUTENIECH C OTHOMOJIOCHOU K-1
MOJYJISLIUEH.

39. CoBpeMeHHbBIE METO/IBI IPOEKTUPOBAHUS MepeaarynkoB. Mcnons3oBanue 9BM un K-1

cetd "MHTEpHET" NpH NPOEKTUPOBAHUM.






