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1 ]_Ie.HI/I, 3alaYi 1 IUVIAHUPYEMBIC PE3YJIbTAaThl Oﬁy‘leHI/IH o AMCIMUIIJIMHE

Llenp AUCIUIIINHGL:

VYuebHas nucummivHa «I eHepupoBaHue u (HOPMUPOBAHUE CUTHAJIOBY» CTABHT CBOEH IIENBIO
dbopMUpOBaHUE 3HAHUH B 00JIaCTH TEOPUH PAOOTHI, METOJIOB aHATN3a U MPOCKTUPOBAHUS OCHOBHBIX
TUMOB  YCTPOMCTB, TNpPEJHA3HAYEHHBIX [UJII TEHEPUPOBAHUSA, YCWICHUS U  YIPABJICHUSA
BBICOKOYACTOTHBIMU KOJICOAHUSMH B Pa3jIMYHBIX JMAla30HAaX BOJIH, a TaKXe 3HAKOMCTBO C
rnapaMeTpaMyd UM XapakKTepUCTUKAMH TaKUX YCTPOHCTB, C OCHOBHBIMHM TEXHUYECKUMU U
KOHCTPYKTHUBHBIMH TPEOOBAaHUSAMU K HUM, CBSI3bIO ATHX TPEOOBAHUI C HA3HAYCHUEM U IMapaMeTpaMu

paaruoCucCTEM, B KOTOPBIX 3TU YCTpOﬁCTBa HCIIOJIb3YHOTCH.

3amayn OUCIUILIAHEI:

- H3YUCHHUC TCOPCTUUYCCKHX OCHOB IIOCTPOCHUA OCHOBHBIX THUIIOB YCTpOﬁCTB JJIA
TCHCPUPOBAHUA U (bOpMPIpOBaHI/ISI CUTHAJIOB B PA3JIMYHBIX AHUAINIA30HAX YaCTOT,
- (bOpMI/IpOBaHI/Ie HABbIKOB aHAJIM3a U CUHTE3a IIPOCKTHPOBAHUA YCTPOﬁCTB IFCHCPHUPOBAHUA U

(hOpMUPOBAHUS CUTHAJIOB,

- ¢opMupOBaHHE YMEHHUS MPUMEHSITh HA TMPAKTUKE METOIbI

TeHEePUPOBaHUs U (POPMUPOBAHUS CUTHAJIOB.
[Inanupyemble pe3yabTaThl 00yUeHUs:
- 3HAHME MPHUHLMIIOB IIOCTPOEHUS U KOHCTPYMPOBAHMS OTACIBHBIX JAETajei, y3jaoB U

YCTPOMCTB

PAAUOTCXHUYCCKHUX

CUCTEM, BO3MO>KHOCTEH

MMPOCKTUPOBAHUA PAJUOTCXHUICCKUX CUCTCM,
= YMCHHE BBIINIOJIHATE paCYCThl PAAUOTEXHUYCCKHUX CUCTEM C UCIIOJIB30BAHUEM COBPEMEHHBIX

IIPUKJIAIHBIX IPOrPAMM;

CHCTEM

pacdera yCTpOMCTB

ABTOMATHU3UPOBAHHOI'O

- BJIaJICHUE COBPEMEHHBIMU METOJIMKAMU PacueTa U MPOCKTUPOBAHMS ETANIEH, Y3JI0B U
YCTPOMCTB paJuOTEXHUUECKUX CUCTEM B COOTBETCTBUHU C TEXHUUECKHUM 33JaHUEM C HCII0JIb30BAaHUEM
CpEACTB aBTOMAaTU3alIUH IPOEKTUPOBAHUS.

OO6yuenue no aucrumuHe «I'eHeprupoBanue U HOpMUPOBAHHE CUTHAIOB)» HAIPABICHO Ha
dbopMupoBaHUEe y 00YHArOMIUXCS CIEAYIOIMNUX KOMITETEHIIUH:

Koa v HaumMeHoBaHue
KOMIIeTeHIN

I/IH}II/IKaTopr JAOCTHIKCHUSA
KOMIICTCHIIUU

HaunmMmeHnoBanue noxkasarejs
OLICHUBAHUSA

ITK-1 Crioco6eH BBINOJHATh
pacyeT v MPOEKTUPOBAHUE
JieTajei, y3JI0B U yCTPOICTB
pPalMOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHUYECKUM
3aJlaHHEM, B TOM YHCIIE C
UCIIOJIb30BAaHUEM CPELICTB
aBTOMaTHU3ALNHI
IIPOEKTUPOBAHHUS

UIIK-1.1 ITounmaet
MIPUHIIAITEI KOHCTPYHPOBAHUS
OTJIENIbHBIX JIeTajeH, y3JI0B U
YCTPOMCTB paIMOTEXHUYECKUX
CUCTEM, BEIOMPAET CUCTEMBI
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
PaTUOTEXHUUECKUX CHCTEM;
HIIK-1.2 PaGoTaer ¢
MIPOTPaAaMMHBIMU CPEJICTBAMH C
HCIOJIb30BaHUEM
COBPEMEHHBIX MTPUKJIIATHBIX
MpOrpamM Mo pacyeTy
PaTUOTEXHUUECKUX CHCTEM;
HIIK-1.3 PaccunteiBact u
MIPOCKTUPYET AETAH, Y3IIbI U
YCTpONCTBA
PaTUOTEXHUYECKHE CUCTEMBI B
COOTBETCTBUH C TEXHUYCCKUM
3aJJaHHEM C HCIIOJb30BaHHEM

3HaTh:

- IPUHIIMIIBI TTOCTPOEHUS U
KOHCTPYHUPOBAHUS OTIEJIbHBIX
JieTajneu, y3JI0B U yCTPONCTB
PalMOTEXHUYECKUX CUCTEM;
- BOBMOXHOCTHU CHUCTEM
aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHUS
PaMOTEXHUYECKUX CUCTEM
Ymern:

BBITOJIHATH PACYEThI
PaAMOTEXHUYECKUX CUCTEM C
HCIIOJIb30BaHUEM
COBPEMEHHBIX MPUKJIATHBIX
IporpamMmm;

Baagers:

COBPEMEHHBIMH METOIUKAMHU
pacdera U IpOCKTUPOBAHUS
JleTajeu, y3J0B U




CPEICTB aBTOMAaTU3ALIUN YCTPOMCTB paAOTEXHUYECKUX
MIPOEKTUPOBAHUSI. CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJIaHUEM C
MCIIOJIb30BaHUEM CPEJCTB
aBTOMAaTHU3ALNU
IPOEKTHPOBAHMUS.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCHTCS K 4acTd, (opMHpyeMOW YyYacTHHKaMH 00pa30BaTEIbHBIX
otHomieHni Onoka bl «lucummnunsl (Momynu)». [lMCUMIUIMHA HEMOCPEJICTBEHHO CBs3aHa CO
CIIeIyIOIIMMU JUCHUIUTMHAMU U npakTukamu OOIT:

DNEeKTPOJMHAMUKA U PAaCPOCTPAHEHHUE PaIMOBOJIH;
ITpuem 1 0OpaboTKa CUTHAJIOB;

PaanoTexH1uECKue CUCTEMBI;

PaanoTexHmueckue menu u CUTHAIBI;
Pamnodusuka;

Yerpoiictea CBY 1 aHTEHHBI.

3 CrpykTypa u cojiep:KkaHue TUCHUIIIHHBI
OO11ast TPyA0EMKOCTh JUCIUILTNHBI COCTABIISACT 4 3aueTHBIX equHuUIIbI (144 yacoB).

3.1 Buasbi yueoHoi#i paboThl H TPY10€MKOCTh
(o hopmam oOyueHus)

3.1.1 Oynas popma oOydeHus

Ne o/ . KoaunuectBo | CemecTphbl
Buj yueOHoii padoThl
4acoB 5
1 AyIMTOpPHBIE 3AHATHS 72 72
B ToM yucne:
1.1 Jlekuun 36 36
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 18 18
1.3 | JIabGopaTopHble 3aHATUS 18 18
2 CamocTosiTesibHas paboTa 72 72
B ToM yucne:
2.1 | IlogroroBka OT4ETOB 110 JaOOPAaTOPHBIM paboTaMm 18 18
2.2 | IlogrotoBka OTYETOB IO MPAKTHUECKUM padboTam 18 18
2.3 | PaboTta c KOHCIIEKTOM JIEKIIUI 18 18
2.4 IToaroroBka K 3K3aMeHy 18 18
3 IIpoMe:kyTOUYHAsI aTTECTALUSA
3auet/mud.3aueT/sK3aMeH 9K3aMEH
Hroro 144 144




3.1.2 3aounas ¢popma oOyueHus

Ne i/ . KoauuectBo | CemecTpsl
Buj yueOHoii padoThI
4acos 5)
1 AyaUTOpPHBIE 3aHATHS 16 16
B toMm uucne:
1.1 | Jlekium 8 8
1.2 | CemuHapCcKHE/MIPAKTUYECKUE 3aHATHUS 4 4
1.3 | JlaBopaTopHble 3aHATHS 4 4
2 CamocrosiTesibHast pabora 128 128
B ToMm yucne:
2.1 | [loaroToBKa OTYETOB IO JTAOOPATOPHBIM paboTam 36 36
2.2 | IlogroroBka OTYETOB IO MPAKTHUYECKUM paboTam 36 36
2.3 | PaboTta ¢ KOHCIIEKTOM JIEKLIUH 26 26
2.4 | IlogrotoBka K 3K3aMEHY 30 30
3 IIpomexyToyHast aTTeCTALMSA
3auet/nud.3auer/sKk3aMeH IK3aMeH 9K3aMEH
Hroro 144 144

3.2 TemaTuyecKkuii MJIaH U3yYeHUsT TUCUUTITHHBI

(mo popmam oOyueHus)

3.2.1 Ounas popma oOydeHus
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Pa3zgen 1. OcHOBHBIE TEXHHYECKHE
noKa3arejn U PyHKIHMOHATIbHbIE
1 $ynxu 8 2 2 0 0 4
cXeMbl pajiuonepeIarmmnx
ycrpoiict (PIIaY)
Tewma 1. YcrpoiicTBa reHepupOBaHus U
1.1 | bopmupoBaHUs CUTHAJIOB B 2 2 4
coBpeMeHHbIX PIInY.
Paznen 2. OCHOBBI IOCTPOEHUS U
2 | IPUHIHUIBI padOTHI TeHEPATOPOB ¢ 36 8 4 8 0 16
BHelTHUM B030Yy:k1eHuem (I'BB).
Tema 1. AKTUBHEBIE DJIEMEHTHI,
2.1 | anmpoKcUMaIus UX CTaTHIECKUX 2 2 2 4
XapPAKTEPUCTHK.
2.2 | Tema 2. Pesxumbl pabOTBI T€HEPATOPA. 2 2 4
Tema 3. OCHOBEI HHXKCHEPHOT'O
23 p 2 2 2 4
pacuera I'BB.




2.4 | Tema 4. Cxemsl 'BB. 2 2 4
Pa3nen 3. llenn Me:kKkackaaHOM
3 | cBa3u m 16 4 2 2 8
BbIXO/IHbIE IENH COTJIACOBAHMS.
31 Tema 1. OOurie TPUHIUIIBI 2 2 4
noctpoeHus cxem ['BB.
3.2 | Tema 2. lllupokomnonocueie PIInY. 2 2 4
Pa3nes 4. ABTOreHepaTopsbl.
4 | CuHre3aTopsl 4acToT. Bo30yaurenn 52 14 6 4 28
paauonepeIalIuX YCTPOMCTB.
Tema 1. YcnoBus caMmoBO30YXIEHUS U
4.1 | cTallMOHApHOI'O PEeXHMA B 2 2 4
aBTOreHEepaTope.
4.2 Tema 2. [IpuHIIMTIHATIBHBIE CXEMBI 2 5 4
ABTOTCHEPATOPOB.
43 Tewma 3. HecrabunbHOCTH B 2 5 4
aBTOreHepaTopax.
4.4 | Tema 4. Crabuimn3anus 4acTOTEL. 2 2 4
45 Tema 5. IHTErpanbHble CXEMBI 2 4
aBTOTE€HEPATOPOB.
46 Tema 6. OCHOBHBIE XapaKTEPUCTHKHU 5 4
CHHTE3aTOPOB YaCTOT.
47 Tewma 7. Bo30ynurenun 5 4
paauonepeaTIuKoB.
Paznea 5. Moayasinusi B
S) 32 8 4 4 16
coppemeHnbix PIInY
Tema 1. Knaccudukarus Bu10B
5.1 | MoxynsIMK, OCHOBHBIC 2 2 4 4
XapPaKTEPUCTHUKU PAAHMOCUTHAJIOB.
Tema 2. Metoas! popMupoBaHus
5.2 | cHTHAJIOB C OJTHOM OOKOBOM TOJIOCOH 2 4
yactot (OBII).
53 Tema 3. YactoTHas u ¢a3opas 2 5 2 4
MOTYJISIIIHSL.
Tema 4. Moaynsiiys B COBPEMEHHBIX
5.4 PILnY. 2 4
Hroro | 144 36 18 18 72




3.2.2 3aouHas popma 0OydeHUs

TpynoemMKoCTb, Yac
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Pa3zgen 1. OcHOBHEIE TEXHUYECKHE
nokasare/jim u GyHKIHOHAIbHbIE
1 $ynxu 6 0 0 0 0 6
cXeMbl painonepeIarImnx
ycrpoiict (PIIaY)
Tema 1. YcrpoiicTBa reHepUpOBaHUs U
1.1 | dopmupoBaHUs CUTHAJIOB B 6
coBpeMeHHbIX PIInY.
Pa3pnen 2. OCHOBBI IOCTPOEHHS U
2 | IPUHUHUINBI PadOTHI FeHEPATOPOB € 26 2 0 0 0 24
BHeITHUM B030Yy:xk1eHuem (I'BB).
Tema 1. AKTHBHBIC 3JIEMEHTEI,
2.1 | anmpoKcUMaI¥s HX CTaTHYECKUX 6
XapaKTEPUCTHK.
2.2 | Tema 2. PexxuMbl paboThI FeHEpaTopa. 2 6
Tema 3. OCHOBBI HHXXEHEPHOTO
2.3 6
pacuera I'BB.
2.4 | Tema 4. Cxemsl 'BB. 6
Paznen 3. llenu MexkackaaHoi
3 | cBA3M U 16 2 0 2 0 12
BbIXO/IHbIE LIeNHU COTJIACOBAHUS.
31 Tewma 1. OOmIMe NPUHIMUIIBI 2 5 6
noctpoeHus cxem ' BB.
3.2 | Tema 2. HlupoxomnosocHsie PITY. 6
Pa3znen 4. ABTOreHepaTopsbl.
4 | CuHre3aTopbl 4acToT. Bo30yaurenn 62 2 2 2 0 56
paauonepeIanIuX YCTPOMCTB.
Tema 1. YcnoBust caMoB030YXA€HUS U
4.1 | cTanMOHAPHOTO peXXMMa B 2 8
aBTOT€HEpaTope.
4.7 Tewma 2. [IpuHUIMNIUATIEHBIE CXEMBI 8
" | aBTOrEHEpaATOPOB.
43 Tema 3. HectaGuibHOCTH B 5 8
aBTOT€HEPATOpPaX.
4.4 | Tema 4. Crabunm3aius 9acTOTEHI. 2 8
45 Tewma 5. HTErpasIbHBIE CXEMBI 8
"~ | aBTOTE€HEPATOPOB.
46 Tema 6. OCHOBHBIE XapaKTEPUCTUKU 8
"~ | cMHTEe3aTOpOB YaCTOT.
47 Tewma 7. Bo30yautenu 8
) paaronepeaTYuKoB.




Pazngea S. Moayasiuus B
coppemeHHbIx PIInY

Tema 1. Knaccudukarus BuaoB
5.1 | MogynsIIUHN, OCHOBHBIE 2 2 8
XapaKTePUCTHKHU PaJOCUTHAIIOB.
Tewma 2. Meroas! hopMupoBaHus

34 2 2 0 0 30

5.2 | cur"aioB ¢ OJHOM OOKOBOM MOJIOCOM 8
gactot (OBII).
53 Tema 3. YUacroTHas u a3oBas 8
MOAYJISILIUS.
54 Tema 4. Moaynsiuust B COBpEMEHHbBIX 6
| PIIOV.
Hroro | 144 8 4 4 0 128

3.3 Conep:xaHue TUCHUNTHHBI

Paznen 1. OcHOBHbIE TEXHMYECKHE TMOKa3zaTelM U  (PYHKIHMOHAJIbHBIE  CXEMbI
paauonepenaroux ycrpoiicts (PIIaY)

Tema 1. YcrpoiicTBa reHeprpoBaHus 1 POPMUPOBAHUS CUTHATIOB B cOBpeMeHHbIX PIInY.

OOmme cBeneHuss 00 YCTpoCTBax TeHEpUpOBaHUS U (OPMHUPOBAHMUS CUTHAJIOB B
coBpeMeHHbIX PIInY. OcHoBHbIE HOpMAaTHBHBIE JOKYMEHTHI, TeXHUUeCKHe TpeOoBanus k PlIny.
ITapamerpsl PIInY. @ynkunonansaeie cxeMsl PIIoY.

Paznen 2. OCHOBBI MOCTpPOEHHMSI W TNPUHIUIBI PabOThl T'€HEPATOPOB C BHEIIHUM
B030y:x1eHreM (I'BB).

Tema 1. AKTUBHBIE D3JIEMEHTBI, alllPOKCHUMAalMs MX CTaTHYECKUX XapaKTEPUCTUK.
Knaccugukarus pexxumon padots! ' BB 1o yriry orcedku, mo HanpspkEHHOCTH peKUMa aKTHBHOTO
anemenTta. CtpykrypHas cxema I'BB. Tunbl u o0iacTi NpUMEHEHUs pa3iMyHBIX T€HEPaTOPHBIX
npuOOpOB, aNMpOKCUMAIUSI UX CTAaTHUECKUX XapaKTepUCTHUK. ['apMOHMYECKU aHaIU3 BBIXOAHOIO
TOKa reHepatopHoro npubdopa. bamanc momuocteit B 'BB. lunamuueckne xapakrepuctuku [ 'BB.

Tema 2. Pesxumbl paboThl reHEpaTOPOB ¢ BHEITHUM Bo30yxkaeHueM (I'BB).

Henonanpsok€HHBINA, KpPUTHUECKUH M NepeHanpsHKEHHBIA pexuMbl pabOThl reHepaTopa.
KiroueBoii pexxum. Harpy3ounbie XapaKTEpUCTUKH.

Tema 3. OcHOBBI HHKEHEPHOTO pacyeTa ' BB.

3aBUCUMOCTH [TapaMETPOB TPAH3UCTOPOB OT 4aCcTOThl. OCOOEHHOCTH MHKEHEPHOT'O pacuera
PEXKUMOB U XapaKTEPUCTUK TPaH3UCTOPHBIX | BB ¢ y4€TOoOM MHEpLMOHHBIX siBlIeHUH. cnionb30Banne
OBM npu npoeKTUpOBAaHUU U pacu€Te PeKUMOB U XapakTepuctuk ' BB.

Tema 4. Cxemsl [ BB.

I'BB ¢ mnapamienbsHbIM COEIMHEHMEM AKTUBHBIX JJEMEHTOB. J[BYXTaKTHBIE CXEMBI
TE€HEPATOPOB.

Pa3nen 3. Ilenu MexxkacKaaHOW CBS3U M BEIXOAHBIC IIETIH COTJIACOBAHMSL.

Tema 1. OG1IMe TPUHIMIIBI TOCTPOSHUS MHOTOKAacKaIHBIX cxem ['BB.

MexkackagHple W BXOAHbIe Iienu corjacoBaHus. Koadduuuent mnosne3Horo nedcTBus
K0JIeOAaTeNbHOTO KOHTYpa. YacTHYHOE BKIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO IETh TPaH3UCTOPA.
@wibTpanys BbICIINX TAPMOHHUK.

Tema 2. [lIupoxononocueie PIInY.

OcHoBbl  moctpoeHust  mmpokononocHeix  PIInyY.  Cornacyronmme — MIHMPOKONOJIOCHBIE
TpanchopmaTopbl. MOCTOBBIE CXEMBI CIIOKEHHUS MOIITHOCTEH.

Pasnen 4. Aptorenepatopel. CHHTE3aTOpbl 4YacTOT. Bo30yautenu paauornepemaaroninx
YCTPOWCTB.

Tema 1. VYcimoBus caMoBO30OYXKAECHHS M CTAl[MOHAPHOTO pEXMMa B aBTOTEHEpPATOpE.
OO6o0mieHHas TpEXTOUEUHAsE CXeMa aBTOreHeparopa. BwIOop pexnMa TeHepaTOpHOro mpuodopa.
ABTOreHepaTOphl Ha ABYXIIOJIFOCHUKAX C OTPULATENbHBIM AU (hepeHInaIbHBIM COTPOTHBICHUEM.
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Tema 2. IlpuHuunuanbHble CcXeMbl aBTOreHeparopoB. CoBpeMEHHbIE TpeOOBaHUSA K
CTaOMIIBHOCTHU YaCTOTHI aBTOreHepaTopoB. OCHOBHBIE JeCTaOMIN3UPYIOIIKe (PAKTOPhI U UX BIHSHHUE
Ha YaCTOTy TeHEePUPYEMbIX KOJICOAHUH.

Tema 3. HecTaOuIbHOCTH B aBTOT€HEPATOpaX.

KpaTkoBpemeHHass M JOJATOBpEeMEHHass HECTaOWJIBHOCTH 4YacTOThl, HX CBSI3b CO
CHEKTpaJIbHBIMHM XapaKTEpUCTUKaMH CUTHaja aBToreHeparopa. BiusHue HeCTaOMIBHOCTH 4acTOTHI
Ha paboTy paAMOTEXHUUECKUX YCTPOHCTB U CHCTEM.

Tema 4. Ctabunu3anus 4acTOTHI.

CxeMbl aBTOr€HEepaTOPOB C KBapLEBOH cTabmin3anueil 4acToThl U 0COOEHHOCTH UX pacueTa.
®dazoBas aBTonojcTpoiika yactotel (DAIIY).

Tema 5. UHTerpanbHbie CXEMbl aBTOT€HEPATOPOB.

ABTOreHepaTopbl C pe30HAaTOpaMU M JMHUSAMH 33/€pKKU Ha MOBEPXHOCTH aKyCTHYECKHX
BoJIHax. /lnana3zoHHO-KBapleBas CTaOMUIN3aLus 4YaCcTOTHI.

Tema 6. OCHOBHBIE XapaKTEpUCTUKN CUHTE3aTOPOB YaCTOT.

Mertonbpl cuHTE3a CETKM IUCKpEeTHbIX 4yacToT. CuHre3zaropbl dacTtor ¢ DPAIIY. Ilpsmoit
G pOBOI CHHTE3 YaCTOT.

Tema 7. Bo30ynurenu paaronepeaaTinKoB.

OcHoBHble TpeOoBaHUs, NMpeabsaBisieMble K Bo30yauTensaM. OcobeHHOCTH (HOpMHpPOBaHUS
paauocurnanoB Bo30yaurens PIInY paznuuHoro HazHayeHwusl.

Paspnen 5. Monyisauus B coBpemeHHbIX PIInY

Tema 1. Knaccudukanus BUIOB MOAYJISIIMH, OCHOBHBIE XapaKTEPUCTUKU PaTUOCHUTHAIIOB.
@opMHUpPOBAaHKE PAJUOCHUTHAJIOB C aMIUIUTYIHOM Moayisuuend. Cratndeckue MOAYJISILUOHHBIC
XapakTepucTUKU. OCHOBHBIE SHEPIeTUYECKUE ITOKA3aTENU KaCKa0B IPHU aMIUIUTYAHON MOAYJISIIUH.
CxeMpl aMIIUTYJHOW MOAYJSIIMM. YCWIEHHE MOJAYJIMPOBAHHBIX CHUTHAJIOB. JlMHaMuueckue
MOAYJISILUOHHBIE XapaKTEPUCTUKH, UCKAKEHUS TPU aMIUIUTYJHOM MOJYJISIIIUU U UX KOPPEKLUA.

Tema 2. OHONOJIOCHASE MOAYJISILIUA.

Metoapl GOpMHUPOBAHUS CUTHAIOB C OAHOM OokoBoM mosiocoit yactoT (OBIT). OcHOBHBIE
3JIEMEHTHI YCTpOUCTB ¢opmupoBanus curHamoB ¢ OBIl. MaTerpanpHbie cXeMbl OallaHCHBIX
MonynaTopoB. OcobeHHocTu yeuseHus curHanos ¢ OBIT.

Tema 3. YactoTHas u (pa3oBast MOLYIISALUS.

Metoab!l (GpOpMHUPOBAaHUS CUTHAJOB C YaCTOTHOM M (a30BOM MOIyNsAIMel, CXeMbl M HUX
CpPaBHUTEJIbHBIE XapaKTEPUCTUKH.

Tema 4. Monynsiiusa B coBpeMeHHbIX PIInY.

KBanparypHas wmonynauusa. AMIUIMTYAHO-(a3oBas Manumynsuus. Ludpossie metomb
moxayisituu B PIInY: QAM-N, COFDM, GMSK wu np.

3.4 TemaTnka CeMMHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/mpakTHUYECKHE 3aHITHS

3.4.1.1 Ounas ¢popma oOyueHus

[IpakTnueckoe 3ansaTue 1. Pacuer mapameTpoB M XapaKTEpUCTHK MMACCUBHBIX AJIEMEHTOB R,
L, C wm XxapakTepuCTHK IOJYIPOBOJHHUKOBOIO JHOJAa B YCTPOMCTBAX TI€HEPUPOBAHUA H
(dbopMHpOBaHUS PaAHOCUTHAIIOB.

[IpakTrueckoe 3ansaTHE 2. PacueT TpaH3UCTOPHOIO KacKaJa YCHIUTENS MOIIHOCTH BBICOKOM
YaCTOTHI MO CXEME C OOLIMM SYMHUTTEPOM.

[IpakTrueckoe 3aHsTHE 3. DHEPreTUYECKUA pacyET KackaIoB ycuieHus MomHoctu ' BB.

[Ipaktnueckoe 3ansTHe 4. lI3yueHue HaArpy304HbIX XapaKTEPUCTUK M ONTHUMAJIbHBIX
pexumoB padotsr ['BB.

[IpakTuyeckoe 3ausaTHE 5. BBIOOP M pacyéT MpUHIMIHAILHON CXeMBbI aBTOT€HEepaTopa

[IpakTrueckoe 3ansTre 6. Pacuér kackanga ¢ aMIUTUTY THON MOy JISIITUCH.

[IpakTnueckoe 3anarue 7. Pacyera ycUInTeNs MOIHOCTH € KOJJIEKTOPHON MOJYJIsLUEN
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[IpaxkTyeckoe 3ansaTHe 8. PacueT aBToreHepaTopa ¢ 4aCTOTHBIM MOAYJIATOPOM
[TpakTuyeckoe 3ausTHE 9. DHEPreTUYECKHA U STEKTPUUECKUN pacyET OTACTbHBIX KaCKaI0B
pasuonepeaTInKOB

3.4.1.1 3aounas hopma oOydeHHS

[IpakTuueckoe 3anarue 1. Beibop u pacuér npuHIUMIHAIBHON CXEMbI aBTOT€HEpaTopa.
[Ipaktuueckoe 3austue 2. Pacuér kackana ¢ aMIUIMTYTHOM MOTYJISILTUCH.

3.4.2 JlaGopaTopHbIe 3aHATHUS

3.4.2.1 Ounas popma oOyueHHS

JlaboparopHas padota 1. 3yueHue xapakTepucTUK OUMOISPHBIX TPAH3UCTOPOB.

JlaboparopHas pabota 2. MccnenoBanue MOJIEBBIX TPAH3UCTOPOB.

JlaboparopHas pabota 3. MccnenoBanue mosynpoBOIHUKOBBIX T€HEPATOPOB TAPMOHUYECKUX
KoJie0aHui.

JlabopaTtopHnas pa6ora 4. ccinenoBanue RC — renepaTopos.

JlaboparopHas pabota 5. MccnenoBanue reneparopa ¢ KBapieBbIM pe30HATOPOM.

JlaboparopHas padota 6. MccinenoBanue aMIinTy IHOTO MOIYJISITOpA.

JlaboparopHas pabota 7. MccnenoBanue 6amaHCHOTO aMIUTHTYAHOTO MOJTYJIATOPA.

JlaboparopHas pabdota 8. MccnenoBanue aMIinTy IHO - UMITYJILCHOTO MOAYJISTOPA.

JlaboparopHast pabota 9. MccnenoBanue yriioBoro MoyJisiTopa.

3.4.2.2 3aounas popma oOydeHus

JlabGopaTtopHas pabota 2. VMccienoBanue reHepaTopa ¢ KBapleBbIM PE30HATOPOM.

JlabopatopHas pabota 3. MccnenoBaHue MOIyIpOBOJHHKOBBIX TEHEPATOPOB FApMOHUYECKHX
KoJie0aHui.

3.5TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)

He npenycmotpeH.

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecieueHne

4.1 HopmatuBHbie 1okyMeHTHI U [OCThI
He npenycmotrpensr

4.2 OcHoBHasi IMTEpaTypa

1. ®opmupoBanue kojaedaHuil U cUrHanoB yueOHUK ais By30B / A.P. Cadun [u np.]; mon
penakuueit B.H. Kynemosa, H.H. Ynanosa.-2-e u3z., nepepad. u nom.-Mocksa: M3naTenscTBO
IOpaiir, 2023.-391c.-(Bricmiee obpazoBanmue).-ISBN 978-5-534-11281-8 -
Texct:aneKTpoHHBINH//O0pazoBaTenbHas iatdopma IOpaiit [calT].- URL:
https://urait.ru/viewer/formirovanie-kolebaniy-i-signalov-516567#page/2

2. benoB JI.A. Panuosnextponuka. @OpMHpPOBaHHE CTAOMJIBHBIX YacTOT M CHUTHAJIOB:
yueOHMK 111 By30B.-M.: WzmatensctBo [Opaiir, 2020.-229 c. -ISBN 978-5-534-14694-3.-
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Tekct:anekTponHbIi//O6pa3oBaTebHas maTdopma FOpaiir [caiit].- URL:
https://urait.ru/viewer/radioelektronika-formirovanie-stabilnyh-chastot-i-signalov-
515389#page/1

3. Pagnonepenaromnye ycTpoiicTBa B CUCTEMax PaJHOCBA3U: yueOHOE MOcoOue s By30B/
1O.T. 3eipsinos, I1.A. ®entonun, O.A. benoycos [u ap.].-6-e uzn., crep.-Cankr-IletepOypr: Jlans,
2023.-176 c¢. -ISBN 978-5-507-46244-5.-TekcT:3nekTpoHHbBIN// JIaHb : 3MEeKTPOHHO-ONOINOTeYHAS
cucrema. —URL.: https://reader.lanbook.com/book/303020#16

4.3 lonoJIHUTEIbHAS JIMTepaTypa

1. OcHoBbl paauocBszu: yueOHUK g By3oB/ B.A. Pomaniok.-MockBa: M3natenbcTtBo
FOpaiir, 2023.-288c.- (Beicee obpazoBanue).-ISBN 978-5-534-00675-9.-Tekcr:
AJeKTPOHHBIN//O0pa3zoBaTenbHas maTdopma Opaiit [caiiT].-URL:
https://urait.ru/viewer/osnovy-radiosvyazi-510506#page/2

2. TIpoekTupoBaHe PagHONEPEAAIONUX YCTPOMCTB Al CUCTEM MOJABMXKHOM PagUOCBS3H:
yueonoe nocooue s By30B/HO.T. 3pipsnos, [1.A. ®enronun, O.A. benoycos [u np.].-4-e u3n., crep.
-CaHkr- HeTep6ypr Jlanb, 2023.-116 c.: un.- -ISBN 978-5-507-46629-0.-Tekct: 370eKTPOHHBIH//
Jlanb 3JICKTPOHHO-0MOIMOTEUHAS cUcTeMa. —URL:
https://reader. Ianbook com/book/314705#2.

3. Myxanun JL.I'. CxeMOTeXHHKa U3MEPHUTENBHBIX YCTPOUCTB: YuebHoe nocodue.-4-e u3.,
crep.-Cn6.: HWsznmatensctBo «Jlamb», 2022.-284 c.: wn.-ISBN 978-5-8114-0843-6.-Tekcr:
snextponnsii//Jlans —URL: https://reader.lanbook.com/book/205958#2

4.4 JjaexkTpoHHBbIE 00pa30oBaTe/ibHbIE pecypchl
He npenycmotpeno

4.5 JIuneH3M0HHOEe W CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoOe
odecreueHue

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

4.6 CoBpemenHbIe Mpo(eccHOHATbHBIE 0a3bl TaHHBIX U MH(OPMALIMOHHbIE
CIIPABOYHbIEC CHCTEMBbI

1. EmuHoe oKHO jocTyma K oOpa3oBaTelbHBIM pecypcam DenepaibHbIil  MOpPTA
http://window.edu.ru

2. KommnsrorepHsie MH(OPMaLIOHHO-TIPABOBHIE CUCTEMBI «KoHcynpranT»
http://www.consultant.ru, «["apaaT» http://www.garant.ru

3. OdunpanpHbI HHTEPHET-TIOPTA paBoBoi HHGopManuu hitp://pravo.gov.ru.

4. Hayunast snextpoHHas oubnmoreka http://wwwe.elibrary.ru

5. Poccwmiickast rocymapctBeHHas oubiaroTeka http://www.rsl.ru

6. ObC «YHuBepcureTckas oudanoreka onnaiiua» https://biblioclub.ru/index.php



https://urait.ru/viewer/radioelektronika-formirovanie-stabilnyh-chastot-i-signalov-515389#page/1
https://urait.ru/viewer/radioelektronika-formirovanie-stabilnyh-chastot-i-signalov-515389#page/1
https://urait.ru/viewer/osnovy-radiosvyazi-510506#page/2
https://reader.lanbook.com/book/314705#2
https://reader.lanbook.com/book/205958#2
http://www.garant.ru/
http://pravo.gov.ru/
http://www.elibrary.ru/
http://www.rsl.ru/
https://biblioclub.ru/index.php
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5 MarepuajnbHO-TEXHHYECKOe o0ecreyeHue

1. KoMITIbIOTEpHBII KITacc ¢ MPeayCTaHOBICHHBIM ITPOrPaMMHBIM 00€CTIEYeHUEM, YKAa3aHHBIM
B II. 4.5, MyIbTUMEIUITHOE 000pyTI0BaHKE (ITPOCKTOP, MEPCOHATBHBIN KOMIBIOTEP MIPETI01aBaTEIA).

2. Cneuuanu3upoBaHHAas ayAuTOpHsl Uil JabopaTtopHbix pabor. OOopynoBaHue H
amnmaparypa: ayJIUuTOpHas JO0CKa, KOMIUIEKC y4ueOHbIN 1abopatopHbiidi KYJI-1, THTIOBOM KOMILIEKT
yaebHoro obopyaoBanus "Dnekrpuueckue anmapatsl”; DA-HP.

3. Ayaurtopus JUisl JIGKIIMOHHBIX, MpakTUYecKux 3aHsATuil. OOopyaoBaHuEe W ammaparypa:
ayJIUTOpHAs 10CKa, BO3MOKHOCTb UCII0JIb30BAHUS MYJIBTUMEIUITHOIO KOMILIEKCa

6 Meroauyeckne peKOMeHIANH

6.1 MeToanueckue peKoMeHAallUH JIS IPenojaBaTeJis 10 OpraHu3anuu
o0yueHust

Ha IEPBOM 3aHATHUU IO JUCHUIIIIMHEC H€O6XOI[I/IMO O3HAaKOMUTH CTYACHTOB C MOPAIKOM €€
u3y4eHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYILLEro U IPOMEXYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO ¥ POJIb JUCIHUIUIMHBI B CUCTEME HayK, €€ MPaKTHYECKOe 3HAYCHUE, JIOBECTH JIO CTYJCHTOB
TpeOoBaHUsI K (OpME OTYETHOCTH WM TNPUMECHEHUS BHUIOB KOHTPOJISA. BwlmaroTrcs 3amaHust Juis
MOJTOTOBKUA K TMPAKTUYECKHUM U CEMUHAPCKUM 3aHATUAM. [Ipu mMoAroroBke K 1abOOpaTOpHBIM U
MPAKTHYECKUM paboTaM MO MEPEYHIO0 OOBSIBICHHBIX TeM MpPErnoAaBaTeNlio HEOOXOANUMO YTOUHHUTh
IUTAaH UX MPOBEACHUS, POIyMaTh (YOPMYIHPOBKU U COJEPKaHUE YUEOHBIX BOMPOCOB, BEIHOCUMBIX
Ha OOCYXJCHHE, O3HAKOMHTHCS C IEPEYHEM TEMATHYECKUX BOIMPOCOB. B xome paboTel BO
BCTYHHUTCIBHOM CJIOBC PACKPBITH MPAKTUYCCKYIO 3HAYUMOCTb TCMBbI pa6OTI)I, OIPCACIIUTL MOPAI0K
ee TMPOBEJICHUsS, BpeMsi Ha OOCYXKICHHE Kaxjoro ydeOHoro Bompoca. [Tpumensist (poHTaIbHBIN
OommpocC JaTb BO3MOXHOCTH BBICTYIIUTH BCEM CTYACHTaM, IPHUCYTCTBYIOIIMM Ha 3aHATHU. B
3aKITIOYMTEBHON YacTH pa0OThI CIEIYET IMOIBECTH €€ UTOTH: JIaTh OIIEHKY BBICTYIICHUN KaXKIOTO
CTyJCHTa M Y4YeOHON Tpynmbl B II€JIOM. PacKpbITh TOJOXHTEIbHBIE CTOPOHBI W HEIOCTATKU
MpOBEJICHHOW JlabopaTopHOU paboThl. OTBETHUTH HA BOIPOCHI CTYJEHTOB. BbinaTe 3amaHus ais
CaMOCTOSITENILHOM pabOTHI MO MOJATOTOBKE K CIEAYIOIIEMY 3aHSTHIO.

Metoauka mpenoiaBaHusl TUCHHMIUINHBI «['eHepupoBanue U (HOPMHUPOBAHKE CHTHAIIOBY U
peanunsanud KOMIICTCHTHOCTHOT'O moaxoaga B HN3JI0KECHUU n BOCIIpHUATUHA MaTrcpuaia
npeaycMaTpuBacT HUCIOJb30BAHUC CICAYIOIINX AKTHUBHBIX W HHTCPAKTHUBHBIX q)OpM IMPOBEACHUA
IPYNIOBBIX, HHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHITHA B COYETaHHM C BHeEayJUTOPHOW paboToil ¢
1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YYaOIIHXCS:

— TIOATOTOBKA K BBHITIOJTHEHUIO U 3aIlIUTA MPAKTHYECKUX U Ja00paTOPHBIX PadOT C TIOMOIIBIO
CHEINAIM3UPOBAHHOTO MTPOTPAMMHOTO O0ECTICUeHUS;

— 3allUTa U UHIUBUAYyaIbHOE OOCYXICHUE BBIMTOIHSAEMBIX TAloB pacuyeTHO-rpaduuecKux
pabor;

— TE€XHOJIOI'MH aHaJInu3a CI/ITyaHI/Iﬁ JJ11 aKTUBHOT'O O6y‘-IeHI/I$I, KOTOPBIC MO3BOJIAOT CTYACHTAM
COEIMHUTB TEOPHIO U NTPAKTHUKY, IPEICTABUTH IPUMEPHI IPUHUMAEMBIX PELIEHUHN U UX ITOCIIEACTBUMH,
JIEMOHCTPUPOBATH pa3IMYHbIC O3, (POPMHUPOBATH HABBIKHU OIICHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCIOBHUSX.

OOyueHue Mo TUCIUIUIMHE BEAETCS C MPUMEHEHUEM TPAAUIIMOHHBIX MOTOKOBO-TPYMIOBBIX
UH(POPMAIIMOHHO-TEJICKOMMYHHUKAITMOHHBIX TeXHOJIOrHi. [Ipu ocyIiecTBIeHn: 00pa30BaTeIbHOIO
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npoliecca Mo AUCHUILIMHE UCHOJB3YIOTCS CleAyIole HHPOPMAMOHHO-TEIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTUH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOeKTopa U mporpammsl PowerPoint.

6.2 MeToanueckue yKa3aHus JIJIs1 00y4AKIIUXCSI 0 OCBOCHH IO TUCIUNIHHBI

CamocrositenbHas paboTa CTYACHTOB HAIpaBlICHA HA pELICHHWE CIEAYIOUMX 3a/4ady:
CamocrositenbHas paboTa sIBJISETCS OJHUM U3 BUJOB y4eOHBIX 3aHATHH. Llenb camocrosTenbHOM
paboThl — MPAKTUYECKOE CAaMOCTOSATEIIBHOE MOJIyUYeHHE CTYIEHTaAMU HAaBBIKOB pabOThl B IpOrpaMme
MaTEMaTHYECKOI0 MOJEIMPOBAHMs, PAacCMAaTpUBAEMBbIX B IPOLECCE H3YUYEHMs] JUCLMILIMHBL.
AynuTOpHas caMOCTOsITEeNbHAs paboTa MO JUCHUIUIMHE BBIMOJIHSACTCS Ha YYeOHBIX 3aHSATHSIX IMOJ
HEIIOCPEACTBEHHBIM PYKOBOJCTBOM IIpENojAaBaTelss M 10 €ro 3ajaHuio. BHeaynutopHas
CaMOCTOsATENIbHAsE paboTa BBINOJHAETCS CTYJEHTOM IO 3aJaHHI0 IpernojaBaTels, HO 0e3 ero
HEIOCPEJICTBEHHOTO YYacTHsI.

3agaun caMOCTOSTENIbHON pabOThI CTYACHTA!

- pPa3BUTHE HABBIKOB CAMOCTOSTEIbHON Y4eOHON paboThI;

- OCBOCHHE COJIEPKaHUS JUCLIMILINHBL;

- yriryOJieHre CoepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHHA AUCUUIUINHBL

- IICTIOJIb30BaHKE MaTepuaia, COOPaHHOTO ¥ MOJTYYEHHOTO B X0/ CAMOCTOSTEIIbHBIX 3aHATHIHA
U1t 9 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Bunbl BHEay IUTOPHOIN caMOCTOSITENIbHOM pabOThI:

- CaMOCTOSITEIbHOE U3yUEHUE OTJCIIbHBIX TEM JAUCLHUILINHBL;

- BBIIIOJIHEHHE PacYETHO-rpauueckux pador;

- IOJITOTOBKA K J1a00paTOPHBIM U MPAKTUUECKUM 3aHATUSAM;

- o(opMIIEHHE OTYETOB MO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTaM M MOJArOTOBKA K HX
3allUTE;

JUi1st BBIOJTHEHUS JIF0OO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOXOIMMO IPOUTH CIIeTyIOIINe
ATambl:

- OIIpEJIETICHUE LIEJIN CaMOCTOSTEIbHON PabOTHI;

- KOHKpeTH3alus I03HaBaTebHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITEIIbHON paboTe;

- BBIOOp aJIeKBaTHOIO crioco0a JIeHCTBUS, BEAYILEro K peIIeHUIo 3a1a4H;

- IJITAHUPOBaHUE PAOOTHI (CAMOCTOATENBHOM MU C TOMOILBIO NTPETIOAAaBATENs) HaJl 3a/1aHUEM;

- OCYIIECTBJICHHE B TIPOLIECCE BBIIOJHEHUS CAMOCTOSTEIBHOH pPabOThI CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO U KOHEUHOT0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIOJIHEHHS pabOThI;

- pednekcus;

- Ipe3eHTalus paboThI.

7 DOoHJ OLEHOYHBIX CPEACTB

B mporniecce 00yueHHs HCIONMB3YIOTCS CIEAYIOINE OLEHOYHBIE (OPMBI CAMOCTOATEIEHON
paboThI CTY/IEHTOB, OLICHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCIEBAEMOCTH U MPOMEXYTOUHBIX
aTTecTaluu:

- 3al1UTa JIabOpPaTOPHBIX paboT;

- KOHTPOJIbHBIE Pa0OTHI;

- BBITIOJIHEHHE U 3aIlIATa pacueTHO-TpaduuecKkux padorT;
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- DK3aMEHBI.

OneHouHbIe CPECTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOUAIOT KOHTPOJIBHBIE 3a1aHUs
10 IPAaKTUYECKUM padoTaM MHIUBHIYaTbHO JJIS KaXK0r0 00yYaroIerocs.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOMINE KOMIIETCHIINN:

KOI{ HaumeHoBaHNe KOMIIETEHIIMH BBIIIYCKHHKA
KOMIICTCHIMHA

CriocoOGeH BBIMIOJIHATH pacyeT U IPOEKTUPOBAHME JAETajeil, y3J0B U
YCTPOMCTB PAJMOTEXHUYECKUX CUCTEM B COOTBETCTBHM C TEXHUYECKHUM
3aJJaHMEM, B TOM 4YHCIE C HCIOJIB30BAaHUEM CPEACTB aBTOMATU3ALUU
IIPOEKTUPOBAHHUS

IIK-1

7.1 MeToabl KOHTPOJISI H OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!

[lepeyeHb OIEHOYHBIX CPEICTB MO JUCHMIUIMHE «['eHepupoBaHue H (OPMHPOBAHUE
CUTHAJIOBY.

HaumenoBanue

Bun xontposs

Ne KOHTPOJIS KpaTkas xapakTepucTrka KOHTPOJIS Pe3yJIbTaTOB
pe3yIabTaTOB

/1 pE3yIBTaTOB o0ydeHus

o0yueHus

00yueHus

KonrtposnbHas paboTa BbIIOIHAETCA

VH/IMBUYAIbHO KaKIBIM CTYIEHTOM.

1 T . Konrponsnas | KonrpoabHast paboTa cOCTOUT U3 TPEX 3a/1aHuil 110
cryH pabota TeMme paszena. [Ipu nposepke npenoaBarenb

OLICHMBAET MIPaBUWIIBHOCTh MPOU3BEICHHBIX

pacyeToB.

JlaGopaTopHnast paboTa BBITTOTHIETCS
WHIMBUIYATBHO KQKIBIM CTYIECHTOM.
OdopmieHHBIN OTYET CTYACHT CAAET
MpernoaBaTelio Ha IPOBEPKY B 3apaHee
ycTaHoBIIeHHbIH cpok. [Tpu npoBepke
Iperno/iaBaTesb OLEHUBAET KaueCTBO OPOPMIICHHUS,
NPaBUIBHOCTH PacyeToB M BbIBOJOB. K 3ammre
5 T . JlaGopaTopHasi | 1abopaTopHON pabOThI TOMYCKAIOTCS CTYICHTHI,
crytH pabota KOTOpPBIE BBITIOJTHIIN padoTy, 0hopMUIIU B
COOTBETCTBHUH C TPEOOBAHUSIMH OTUET O
nabopaTtopHOil paboTe U MPEAOCTaBUIH €T0 K
zamnute. Kaxxnomy cTyZieHTy 3ajaetTcst He MeHee 3-
X BOIIPOCOB Ha TEMY JIAOOPaTOPHOU PabOTHI.
Jlanee MpoBOANTCS 3alIUTa OTYETA KaXKIbIM
CTYZCHTOM WHAMBHIYaJIbHO B (popmate "Bompoc-
oTBeT" (3a1ar0TCs 3 BOIpoca).

[Tpaktnueckas | [IpakTuueckas paboTa BHITIOTHSICTCS

3 Texymuit
pabota WHIMBUAYAITBHO KQKIBIM CTYICHTOM.
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OdopMmileHHBIH OTYET CTYAEHT CaeT
IIpENnoAaBaTello Ha IPOBEPKY B 3apaHee
YCTaHOBJIEHHBIN CpOK. [Ipu npoBepke
Npero/IaBaTelb OIEHUBACT Ka4eCTBO OPOPMIICHHS,
IIPaBUJIBHOCTh pacuyeToB U BbIBOAOB. K 3amure
IPAaKTUYECKON pabOThI Oy CKAIOTCS CTYIEHTHI,
KOTOPBIE BBIIOJIHUIN padoTy, 0pOPMUIIH B
COOTBETCTBUH C TPEOOBAHUSMH OTYET O
IPaKTUYECKOH paboTe U MPeAOCTABUIIMN €ro K
3amute. KaxxnoMmy cTyneHTy 3agaercs He MeHee 3-
X BOIIPOCOB Ha TeMY NpakTudeckoil padboTsl. Jlanee
IIPOBOAMTCS 3aLUTa OTYETA KAXKABIM CTYIEHTOM
WHAMBUYaIbHO B popmaTe "Bonpoc-oTeer"
(3amarotcs 3 Bompoca).

DK3aMeH NMpOBOAUTCS B yCTHOU popme. B
ayIUTOPUU HAXOJTUTCS MPeroiaBaTelb U He Ooiiee
5 4enoBek U3 yucia cTy1eHToB. Bo Bpems
IIPOBEJICHUS 3K3aMEHA €r0 YYaCTHUKaM
3arpenaeTcs UMeTh Ipu ce0e U NCTI0Ib30BATh
CpeJICTBA CBSA3H (COTOBBIE T€IEPOHBI, MUKPO(DOHbI
u 1p.). CTyJeHTy Bbl1aeTcsi OUJIEeT ¢ TpeMs
Bonpocamu. KonuyecTBo 10MOIHUTENBHBIX
BOINPOCOB — He Oosee AByx. KonnvecTBo
JIOTIOJTHUTEIBHBIX BOIIPOCOB 3aBUCHUT OT MOJTHOTHI
OTBETa CTyJIeHTa. /[nurenpHOCTh SK3aMeHa 2 yaca
(120 munyT). K npomexxyToUHO# aTTecTanuu

4 [TpoMexyTOUHBII DK3ameH

JIOTTYCKAIOTCS TOJIEKO CTY/ICHTBI, BHITIOTHUBIIINE
BCE BUJIBI yUeOHOU pabOTHI, MPETyCMOTPEHHBIC
paboueil mporpaMMoil Mo JUCITUTIITHE
«['enepupoBanre U GOPMUPOBAHHUE CUTHATIOB)
(BBITIOJTHHJIM M YCIIEIITHO 3al[UTHIIN Ja00paTOpHbIC
1 KOHTPOJIbHBIE paOOTHI)

7.2 Ikaja U KPUTEPUH OLEHUBAHUS Pe3yJILTATOB 00yUeHUsI

[Tokazarenem olleHMBaHMs KOMIIETEHIIMH Ha pa3IMYHbBIX Tanax UX GOPMUPOBAHUS SIBIISIETCS
JTOCTHXKEHUE 00yJaroIIMMHUCS IJIAHUPYEMBIX PE3yJIbTaTOB 00yUEHUS MO AUCIUILTHHE (MOIYIIIO).

Kputepun onenuBanus

IToka3aTteib > 3 4 5

3HATD: OOyuatoniuiics OOyuatonuiics OO0yuaronruiics OO0yuaromuiics

- IPUHIUTIBI JEMOHCTPHPYET JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET

MIOCTPOEHHUS U MIOJIHOE OTCYTCTBUE HEIOJIHOE YacTUYHOE IIOJIHOE

KOHCTPYUPOBaHUS I HEAOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

OTJICNBHBIX JIeTalIell, | COOTBETCTBHE CJEYIOIIMX 3HAHUM: | CIENYIOLINX 3HAHUH: | CIEeNYIOUINX 3HaHUM:

Y3JI0B U YCTPOUCTB CIEIYONINX 3HAHUW: | - IPHUHIIUATIBI - IPUHIIATIBI - IPUHIUTIBI
MTOCTPOSHHS U TTOCTPOCHUSI U MIOCTPOCHHS U
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PaIMOTEXHUYECKUX | - TIPHHIIUAIIBI KOHCTPYHPOBaHU KOHCTPYHPOBaHUS KOHCTPYHUPOBAHHS
CHCTEM; MTOCTPOSHUS U OTIENBHBIX JeTajel, | OTHENBHBIX AeTaNeH, | OTHENTBbHBIX JeTalei,
- BO3MOYKHOCTH KOHCTPYHUPOBAHUS Y3JI0B M YCTPOHCTB Y3JI0B M YCTPOHCTB Y37I0B ¥ YCTPOUCTB
CHCTEM OTIENBHBIX IeTalled, | PagHOTEeXHHYECKUX | PAAMOTEXHHYECKHX | PaIMOTEXHUYECKHUX
ABTOMATH3HPOBAHHO | Y3JIOB U YCTPOUCTB CHCTEM; CHUCTEM; CHCTEM;
IO IPOEKTUPOBAHUS | PaIHOTEXHHUUYECKUX - BO3MOKHOCTH - BOBMOXKHOCTH - BO3MOKHOCTH
PaAMOTEXHUYECKUX | CHCTEM; CHCTEM CUCTEM CUCTEM
CHCTEM. - BO3MOKHOCTH ABTOMATH3HPOBAHHO | aBTOMATU3MPOBAHHO | aBTOMATHU3UPOBAaHHO
CUCTEM IO IPOEKTUPOBAaHUS | IO MPOEKTUPOBAHMUA | IO MPOCKTUPOBAHUS
aBTOMATU3MPOBAHHO | PAAMOTEXHMUYECKHX | PaJlUOTEXHUYECKHX | PaJUOTEXHHUYECKUX
IO IPOEKTUPOBAaHUS | CHCTEM cUCTEM cUCTEM
pamnorexamdyecknx | Jomyckarorcs Homyckarorcst CBoboaHo
CHCTEM. 3HAYUTEBHEIC HE3HAYHTEIEHBIC orepupyer
OIITNOKH, OIITNOKM, pUOOPETEHHBIMI
MIPOSIBIISIETCS HETOYHOCTH, 3HAHUSAMHU.
HEJOCTaTOYHOCTh 3aTpYIOHEHUS IPH
3HAHUH, IO PATY AHATTUTHYECKIX
roKasaresnei, onepanusx.
oOyuJaromuics
UCIIBITHIBAET
3HAYNTEIbHbIC
3aTpyQHEHUS IPU
OTIePUPOBAHUH
3HAHUSAMH TIPH UX
TIepeHoce Ha HOBBIE
CUTYAaIHH.
yMeTh! OObyJatommiics: He Ob6yuatomtuiics OO6yuaromtuiics OObyuaronuiics
BBINIOJIHATH PacueThl YMEET Wi B AEMOHCTPUPYET AEMOHCTPUPYET JAEMOHCTPUPYET
PalIrOTEXHUYECKUX HCIO0CTAaTOYHOU HCIIOJIHOC HJaCTUYHOC IIOJTHOC
CHUCTEM C CTETICHU YMeEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
HCIOJIb30BAHUEM BBITIOJTHATE PAaCUeThl | CJIEAYIOMINX CIIETYIOLTIX CIIEYIOLITIX
COBPEMEHHBIX PAaIUOTEXHUYECKUX YMEHHUM: YMEHUM: YMEHHM:
TPHKIIATHBIX CUCTEM C BBITIOJIHATD PACUEThl | BBINOJHATH PACUETHI | BBIIOIHSITH PACUETHI
IPOTpaMM; HCIOJIb30BAHUEM PaAMOTEXHMYECKUX | PaJUOTEXHUYECKHUX | PaJUOTEXHHUYECKUX
COBPEMEHHBIX CHCTEM C CHUCTEM C CUCTEM C
TIPUKIIaTHBIX HCIIOJIb30BAHUEM HCHOIb30BAHUEM HCIOJNb30BaHUEM
IIpOrpamM; COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
TIPHUKIIATHBIX TIPHUKJIATHBIX TIPUKIIATHBIX
IIpoTrpamm; IpoTrpam; poTpamMM;
Homyckarorest YMeHHs OCBOCHHI, CpobomHO
3HAYUTEIHHEIC HO JIOITyCKArOTCS orepupyer
OLIHMOKH, HE3HAUUTENbHBIC NMPUOOPETEHHBIMU
MIPOSBIISIETCS OLINOKH, YMEHUSIMH,
HEJ0CTaTOYHOCTh HETOYHOCTH, MIPUMEHSIET UX B
YMEHHUH, 1o psay 3aTpyIHEHUs MpU CUTYyaLUsIX
roKa3zaTenei, AQHAJTUTUYECKUX TIOBBILIEHHOM
o0ydJaromuics orepanusx, CII0’KHOCTH.
UCTIBITHIBACT MIEpPEeHOCE YMEHUH Ha
3HAYNTEIbHBIC HOBBIE,
3aTpyIOHEHUS TIPH HECTaHJapTHHIE
OTIePUPOBAHUH CUTYAaIHH.
YMEHHUSAMH TIPU FX
MepeHoce Ha HOBBIE
CUTYAaIlMH.
BJIA/1€Th: Oo6yyaronuiics  He | OOydaromiics B OOGyuatomuiics OO0yyaromnuiics B
COBpPEMEHHBIMHA Blajgeer wmd B | HEIOCTaTOUHOM YaCTUYHO BIIAJEET: MTOJTHOM 00beMe
METOMKaMHU HEI0CTATOUHOM CTETIEHH BIIAJICET: BIIAJIEET:
pacueTa u CTeIeHH BiajeeT COBPEMEHHBIMU
IIPOEKTUPOBAHUS COBPEMEHHBIMHU METOAMKAMU COBpPEMEHHBIMU
JeTanei, y3/IoB u METOMKaMHU pacuera u METOIUKaMHU
YCTPOMICTB COBPCMCHHBIMH pacueTa u MIPOEKTUPOBAHUS pacdera u
METONKAMH

PAAUOTCXHUYCCKUX

JeTajnen, y3JI0B U
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CHCTEM B pacyera u TIPOCKTUPOBAHUS YCTpOHCTB MIPOEKTUPOBAHUS
COOTBETCTBUH C MIPOEKTUPOBAHUS JeTaeil, y31oB u panMOTEeXHUYECKUX | AETallel, y3JI0B U
TEXHUYECKUM JleTalleld, y3JI0B U YCTpPOICTB CUCTEM B YCTPOMICTB
3aJJaHUEM C yCTpOICTB PaOHMOTEXHUYECKHX | COOTBETCTBMU C PaTUOTEXHUIECKUX
UCIIOJIb30BAHUEM pPanIUOTEXHUIECKUX | CHCTEM B TEXHUUYECKUM CHCTEM B
CpencTB CHCTEM B COOTBETCTBHH C 3aJlaHleM C COOTBETCTBUH C
aBToOMaTHu3aluu COOTBCTCTBHH C TCXHUYCCKUM HCIIOJIb30BAHUECM TCXHHUYCCKUM
MIPOEKTUPOBAHHUS. TEXHUYECKHM 3aJlaHUEM C CpeAcTB 3aJJaHUEM C
3aJJaHUEM C HCIOJIb30BAHUEM aBTOMAaTH3alUU UCIIONb30BaHUEM
HCIOJIb30BAHUEM CPEeICTB MPOEKTHPOBAHUS. CpencTB
CpEeaCTB aBTOMaTH3alHUU HaBbixu ocBoeHBI, aBTOMaTH3alUU
aBTOMATH3aLNH IIPOEKTUPOBAHUSL. HO JOITyCKaIOTCSI MIPOEKTUPOBAHUSL.
MIPOEKTUPOBAHUSI. OOyuaromuiics HE3HAUUTENIbHBIE CoboaHo
HCTIBITHIBAET OILINOKH, MIPUMEHSET
3HAYNTEIIbHBIC HETOYHOCTH, MOJTy4eHHBIE
3aTpyIHEHUs [IpU 3aTpyIHEHUs MIpU HaBBIKU B CUTYaIHIX
MIPUMEHEHUN AQHAJTUTHYECKUX MOBBIIIIEHHOH
HAaBBIKOB B HOBBIX onepanusix, CJIOKHOCTH.
CUTYyaLlUAX. repeHoce yMEHU Ha
HOBBIE,
HECTaHAApTHHIE
CUTYaIMH.

IlIkasa oueHUBaHKUS IPOMEKYTOYHOM aTTECTALMHU: IK3aMeHa

[Ixana orieHMBaHUA

Onucanue

O1Iu4HO

Beinonuens! Bce BUJIbI yueOHOI paboThl, IPeyCMOTPEHHBIE
y4eOHbIM M1aHoM. CTy/I€HT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHH, HaBbIKOB IPUBE/IEHHBIM B Ta0JINIAX ITOKA3aTENsAM,
ornepupyeTr NpuoOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HABBIKAMH,
MIPUMEHSET UX B CUTYALUSAX IMOBBIIIEHHOM CII0KHOCTH, HE
WCIIBITBIBAET 3aTPYIHEHHUN ITPU aHAITUTHYECKUX OIllEpalusX,
IIEPEHOCE 3HAaHUM U YMEHHUM Ha HOBbBIE, HECTAHJAPTHBIE CUTYALIHH.

Xopoo

BrinmonHeHs! Bce BUbI yueOHOM paboThl, MPeayCMOTPEHHBIE
y4eOHbIM M1aHOM. CTyIeHT JEMOHCTPUPYET YaCTUUHOE
COOTBETCTBHE 3HAHUI, YMEHUH, HABBIKOB MIPUBEJICHHBIM B TaOJIHIIaX
MI0Ka3aTeNsiM, ONEpUpyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMU,
HaBbIKaMU, IPUMEHSET UX B CUTYalLUsX MMOBBIILIEHHOMN CJI0KHOCTH.
ITpu 5TOM MOTYT OBITH TOMYLIECHBI HE3HAUUTEIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyAHEHUS TP 18 aHaTUTHUECKUX OIepalusX,
MEPEHOCE 3HAaHUU U YMEHUI Ha HOBBIE, HECTAHJAAPTHBIEC CUTYaIIUU

Y 10BIETBOPUTEIIBHO

BrinonHens! Bce BUJIBI yueOHOI paboThl, IpeyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTyIeHT JEMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HAaHUH, YMEHUH, HABBIKOB ITPUBEACHHBIM B Ta0IMIIAX MOKA3aTENAM,
JIOITy CKAIOTCSl 3HAYUTENBHBIE OITUOKH, TIPOSIBIISIETCS] OTCYTCTBHE
3HaHWM, YMEHHI, HaBBIKOB 110 POy IOKa3aTelneu, CTyEeHT
WCIBITBIBACT 3HAYNTENBHBIE 3aTPyAHCHHS [IPH ONIEPUPOBAHUH
3HAaHHUSAMH U YMEHHSAMH IIPH UX MIEPEHOCE HA HOBBIC CUTYalUH.

HeynosneTBopuTtenbHO

He BeimonHen oauH uin 6onee BUAOB yueOHOM paboTHI,
MPeyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYIEHT IEMOHCTPUPYET
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CUTyalluH.

IIOJIHOE€ OTCYTCTBUE WM HEAOCTATOYHOE COOTBETCTBUE 3HAHMIA,
YMEHHUH, HaBBIKOB ITPUBEICHHBIM B TAOJIHUIIAX ITOKA3aTEIIsIM,

JIOITy CKAIOTCS 3HAUUTENbHbIE OITUOKH, IPOSIBISETCS] OTCYTCTBHE
3HaHWM, YMEHHI, HaBBIKOB I10 PSAY ITOKa3aTeJIeH, CTyACHT HE MOXKET
ONEPUPOBATH 3HAHUAMHU U YMEHUSIMH IIPU UX IIEPEHOCE HA HOBBIE

IlIxana oneHUBaAHUSA TEKyHI€ro KOHTpPOJIst

HaumenoBanue KOHTPOJIA
pe3yIbTATOB OOyUECHHMSI

[IIxana orieHuBaHUA

Omnucanue

Brinosinenue u 3ammra
nabopaTopHOI pabOTHI 1O
TeMe pazzena

3aureno: HabpaHo 2 u Oosee
0amioB

Hesaureno: Habpano 1 u
MeHee 6amioB

Kputepuu onieHuBaHus
OO0t 6armut mpu oLeHKe
CKJIaJIBIBACTCS U3 CIIEIYIOIIUX
MIOKAa3aTeIeH:

- IPUBECHBI METOINKHU
OILICHKH T€XHOJOTUYECKUX
napameTpoB — 1 Gasr

- BBIBOJIBI JIOTUYHBI U
o6ocHoBaHbI — 1 Gann

- oopMmIeHHE PabOTHI
COOTBETCTBYET TPEOOBaHUIM —
1 Gamn

- pacueTHas u rpapuueckas
YaCTH BBITIOJIHEHBI BEpHO — 1
Oamn

B kagecTBe dhopm Tekymero
KOHTPOJISI 3HAHUH CTYI€HTOB
HCIOJIb3YIOTCS OTYETHI MO
nabopaTtopHbIM padoram. K
BBITIOJTHEHHUTO
SKCIIEPUMEHTAIBHOM YacTH
1a60paTopHOI pabOTHI

JIOITy CKAarOTCSI CTYACHTHI,
MTOJATOTOBUBIITNE MPOTOKOJIBI
BBINOJIHEHUS J1a00paTOpHOIt
paboTsl. [TpoTokosl
0(hOpMIISIOTCSI B COOTBETCTBUU
¢ TpeOOBaHUSIMH
METOANYECKUX YKa3aHUU
kadenpsl. OTuer no
nabopaTopHoO#t paboTe
COJIEPKHUT TIPOTOKOIT
MIPOBEICHUS JIabopaTOpHOU
paboThL, pacyeTsl,
rpaduuecKyro 4acTh, BHIBOJIBL.
3amuTa oT4eTa Mo
naboparopHoit paboTe
OCYLIECTBIISIETCS
uHANBUAYyaTbHO. CTyIeHTOM
MIPEIOCTABIISICTCS
0(OpMIICHHBI OTYET.
OueHuBaeTcs KauecTBo 19
odopmIIeHHSs, TPABUILHOCTD
pacdeToB U BBIBOJIOB.
CTy/eHThI, HE BBIMOJTHUBIINE
nabopaTopHyto paboTy, K
3alIUTe HE Oy CKAIOTCS
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Beimonuenue u 3amura
PaKTUYECKOH paboTHI MO
TEeMe pasjena

3ayTeHo: HabpaHo 2 u 6osee
0amioB

Heszaureno: Habpano 1 u
MeHee 0auioB

Kpurepuu onieHuBanus
OO0muit 6am1 mpu OIeHKE
CKJIA/IBIBAETCS U3 CIIECTYIOIINX
[IOKa3aTeIICH:

- IPUBEJICHBI METOTUKU
OLIEHKH TEXHOJOTHUECKUX
napameTpoB — 1 Gain

- BBIBO/IbI JIOTUYHBI U
o0ocHoBaHbI — 1 6ain

- ohopmiieHHe paboThI
COOTBETCTBYET TPEOOBAHUIM —
1 Gamn

- pacueTHas U rpaduyeckas
YaCTH BBIIOJIHEHBI BEpHO — 1
Oam1

B kauectBe ¢hopM Teky1iero
KOHTPOJISL 3HAHUM CTYJIEHTOB
HCTIOJIB3YIOTCS OTYETHI IO
pakTuiyeckum padboram. K
BBITIOJTHCHUTO
JKCIIEPUMEHTAILHOM YacTH
MPaKTUYECKON pabOThI
JIOTMYCKAIOTCS CTYICHTHI,
MOATOTOBUBIINE MMPOTOKOJIBI
BBITIOJTHEHUSI PAKTUYECKOM
pabotsl. [IpoToKOIIBI

0 OPMIISIFOTCSI B COOTBETCTBHH
¢ TpeOOBaHUSIMHU
METOANYECKUX YKa3aHUU
kadeapsl. OT4eT 1o
MpaKTU4ECKON padoTe
COJICPKUT MPOTOKOJI
MPOBEICHUS TPAKTUYECKOM
paboThI, pacyeThl,
rpaduuecKyro 4acTh, BHIBOJIBL.
3aiuTa oT4eTa 1o
MIpaKTU4eCKon padoTe
OCYIIECTBIISIETCS
uHANBUAyaIbHO. CTyIeHTOM
MIPEIOCTABIISIETCS

0 OpPMIICHHBIH OTYET.
OuenuBaeTtcs kauecTBo 19
odopMIIeHHUS, TPABIILHOCTH
pacyeToB U BHIBOJIOB.
CTy/IeHTBI, HE BBIITOJTHUBIIINE
MPaKTUYECKYIO paboTy, K
3aIUTe HE JOMYCKAITCs

KonTponbHas pabora

OTtnuuHo - PaboTa BEICOKOTO
Ka4yecTBa, YPOBEHb
BBITTOJIHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUUECKOE
coJiep>KaHue Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HE0O0XO0JUMbIE TPAKTHUECKHE
HaBBIKU pabOThI C OCBOCHHBIM
MaTepHasoM c(hOPpMHUPOBAHBI,
BCE MPETyCMOTPEHHBIE
porpamMmoi o0ydeHust
y4eOHBIC 3aJaHUS
BBITOJIHEHBI, JINOO HEKOTOPHIE

KonrtpomnsHas padora
BKJIIOYAET OTBET Ha
TEOPETUYECKUI BOIPOC U
peuieHue 3a1a4u B ay INTOPUHU
Y IIPOXOJINT I1OCJE U3yUYECHUS
IIEPBBIX TPEX Pa3/eNIoOB Kypca.
bunetsl cocTosAT U3 BONIPOCOB
U 3aJa4, NO3BOJIAIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
KoMIeTeHuu. Ha oTreTsl
orBoauTcs 40 MUHYT.
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U3 BBINOJIHEHHBIX 3aJJaHUN
coJlep’KaT HE3HAUUTEIbHbIE
OLIMOKH

Xopouio - YpoBeHb
BBITNIOJIHEHUS paOOThl OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUECKOE
COJIep’KaHNE Kypca OCBOCHO
YaCTUYHO, HO IIPOOETIBI HE
HOCSIT CYILIECTBEHHOT'O
Xapakrepa, He00X0IUMbIe
IIPAKTUYECKHE HABbIKU
paboOTHI C OCBOCHHBIM
MaTepHUajJoM B OCHOBHOM
c(OpMHPOBAHBI, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJHEHBI C
omubKaMu

Y 10BIIETBOPUTENBHO -
TeopeTnueckoe cofepxaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXO0JUMbIE TPAKTHUECKUE
HaBBbIKU pabOThI HE
c(hopMUpPOBaHHI,
OOJBIINHCTBO
IIPEyCMOTPEHHBIX
IIPOrpaMMOM 3aJaHUl He
BBITIOJIHEHO; IIPH
JIOTIOJIHUTEIbHOU
CaMOCTOSITENIbHOM paboTe Haj
MaTepUajJoM Kypca BO3MOMXHO
MOBBILICHHE KaueCcTBa
BBINOJIHEHUS] YUEOHbBIX
3aJaHUN.
HeynoBineTBOpUTENBHO -
TeopeTnueckoe conepxaHue
Kypca He OCBOEHO,
HE0O0XO0JUMbIE IPAKTHUECKUE
HaBBbIKU pabOTHI HE
c(hopMUPOBaHBI,
IpeyCMOTPEHHBIE
porpamMMoil 3aiaHust He
BBITIOJTHEHBI
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7.301eHOYHbIE CPeACTBA

7.3.1 Texkyumuii KOHTPOJIb

Tunosble BapuaHTHl KOHTPOJIBHOM PabOTHI

Bapmnanr 1

1. Hapucyiite aunamuueckue, Harpy304Hble, aMIUTUTYJHO-YAaCTOTHBIC XapaKTEePUCTHKH,
(a304acTOTHBIE XapaKTEPUCTUKU FeHEepaTopa.

2. PaccunTaiite k03 puueHT ycunaeHus paguonepeaaTdrka no MOIHOCTH B pa3ax U
nenubenax mpy MOIIHOCTH CUTHAJa, iepeaBaeMoro B anteHHy =1 kBT, koaddunuente =0,7 u
MOIITHOCTH BO30yautens =1 MBT.

Bapuanr 2

1. CocraBbTe 00001IEHHYIO CTPYKTYpHYIO cxemy ['BB.

3. Paccuuraiite k03(pPUIIMEHT yCHICHHs pauoTiepeiaTyuKa 10 MOIIIHOCTH B pa3ax u
nerubenax mpu kodddunrente ycunenus 1-ro kackanga 8 ab, 2-ro xackana - 9 nb, 3-ro kackazna - 6
1b.

Tunosbie Bonpockl K 3amuTe JJa00paTOpHbIX padoT

Jlabopamopnas paboma Nel mo Teme: W3ydeHne XapaKTEPUCTUK OUIIOISPHBIX
TPaH3UCTOPOB.

1. Ot yero 3aBUCHUT TOK KOJUIEKTOpA TpaH3UCTOpa?

2. UTO Takoe TOKU YTEUKH TPAH3UCTOPA B PEKUME OTCEUKHU?

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

4. YTo MOXHO CKa3aTh MO BXOJAHON XapaKTEPUCTUKE O Pa3INuUU MEXKIY 0a30-3MUTTEPHBIM
IIEPEXOJIOM U JUOJIOM, CMELICHHOM B IIPSMOM HalpaBICHUU?

5. OaMHAKOBO JIM 3HAUEHUE T'sx B JIIOOOM TOUKE BXOJHOM XapakTepUCTUKU?

6. Kak oTnuyaeTcss mpakTHYecKoe 3HAYEHHE CONPOTHUBICHHS I3 OT BBIYMCICHHOTO IIO
dbopmymne?

7. ITouemy B OUIIONSIPHOM TPAH3UCTOPE MPOUCXOIUT YCUIICHUE DIIEKTPUUECKUX KOJeOaHHi
10 MOIITHOCTH?

8. Ilouemy TpaH3HuCTOp B cXeMe BKIOUeHUs1 ¢ OD MoXKeT 00eceuuTh yCUIeHHe 1o TOKY, a B
cxeme ¢ Ob Het?

9. Yto coboit npeAcTaBIsIOT BXOJHBIE M BBIXOJIHBIE XapaKTepUCTUKH TpaH3uctopa ¢ Ob u
037? Kak 00bSICHUTH XapaKTep MOBEEHUS 3TUX XapaKTEPUCTUK?

10. TIlepeuucnuTh OCHOBHbIE pexUMbl paboTel BT W yka3aThb UX Ha BBIXOAHBIX
xapakTepucTukax B cxemax ¢ Ob u OO.

Jlabopamopnas paboma 2. UccnenoBanue MOJIEBBIX TPAH3UCTOPOB.

1. YeM oTiIM4aroOTCs YHUIIOJISIPHBIE, MOJIEBBIE U KAHAIbHBIE TPAH3UCTOPHI?

2. UTo TaKkoe moporoBoe HANpsHKEHUE W HATIPSHKEHNUE OTCEUKN?

3. Kakue cy1iecTByIOT pa3HOBUAHOCTH MOJIEBBIX TPAH3UCTOPOB?

4. TloueMy TOJIEBOM TPAH3UCTOP 00JIa/Ia€T YCHMIIUTEILHBIMU CBOMCTBAMHU?

5. Kakumu Qusnueckumu sSBISHUSIMA OTPAaHUYMBAETCS TUana3oH pabounx yactoT B [1T?

6. B yem oTiimume cratrmueckux xapakrepucTtrk [1T ¢ ynpasmistrorum p-n-nepexomxom u M/II1-
TPaH3UCTOPOB C BCTPOEHHBIM U UHAYLIMPOBAHHBIM KaHAJIOM?

7. KakoBbl 001aCTH IPUMEHEHUS TIOJIEBBIX TPAH3UCTOPOB?

Jlabopamopnass ~ paboma 3. VccnemoBaHwe — IMOJYNPOBOJAHHKOBBIX — T'€HEPATOPOB
rapMOHUYECKHUX KOJIeOaHUA.

1. Ilpu KakuX yCIOBHSIX YCUIUTEIHHOE YCTPOMCTBO, OXBAYEHHOE OOPATHOM CBS3BIO, MOXKET
IIPEBPATUTHCS B aBTOr€HEpaToOp?
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2. [IpuBenure pacueTHble HOPMYIIBI IS OIYTIPOBOJHUKOBBIX T€HEPATOPOB.
3. Ilepeuncnure HEAOCTATKU U TOCTOMHCTBA T€HEPATOPOB PA3HBIX THUIIOB.

4. Yto Ha3bIBACTCS YIIOM OTCEYKH U KAK OH 3aBUCHUT OT HAIPSHKEHUS
CMEIIEHUS U aMIUIUTYIbl TADMOHUYECKOTO BO3JIEHCTBUSA?

Jlabopamopnas paboma 4. UccnenoBanune RC — reHepaTopos.

1. Kakue cxeMbl ucnosb3yroTes npu nocrpoennn RC-reneparopos Ha OY?

2. B uem npenMy1ecTBo reHepaTopoB ¢ MmoctoMm Buna.

3. [IpuBenutre hopmyiry, MO KOTOPOH MOMKHO PACCUUTATh YaCTOTY KOJICOAHHUH.

4. KakoBa 3aBHCHMOCTb aMIUIUTYJIbI M YacCTOThl KOJEOAHUI OT HANpPsHKEHUS CMEHICHUS
JNO0B?

5. KakoBa 3aBHUCHMOCTh (DOPMBI M aMIUTUTYIbl BBIXOJHOTO HAIMPSIKCHHSI TeHepaTopa OT
koa(durmenta oOpaTHOM CBAZH?

6. KakoBa 3aBHCHMOCTH aMIUIUTYIbl W ()OPMBI BBIXOJHOTO CHTHAJIA TeHepaTopa OT
HaNpPsDKEHUs CTaOUIN3auu CTaOUIUTPOHOB?

7. KakoBa 3aBUCUMOCTb aMIUTUTYIbI U (DOPMBI BBIXOJHOTO HAMPSHKEHUS OT COOTHOIICHUS
COIPOTUBIICHUH PE3UCTOPOB MIPU HEU3MEHHOM K03 puienTe o0paTHON CBA3U?

8. Paccunrate yactoTy reHepanuu konedanuu B RC-reneparope ¢ mocrom Buna, eciu Cn =
7 5®, Rn =10 kxOm

Jlabopamopnas paboma 5. ccnenoBanue reHepaTopa ¢ KBApPIEBBIM PE30HATOPOM.
1. HazoBuTe 00acT MpUMEHEHHUsI TeHEPATOPOB C KBApPLIEBHIMU PE30HATOPAMHU.
2. Kak ycTpoeH KBapIieBblil pe30oHaTop?
3. IlpuBemute Qopmyny ans ompeneiaeHuss COOCTBEHHOW YacTOTHl TMOCJIEI0BATEIBHOTO
K0J1e0aTeIbHOTO KOHTYpa B SKBUBAJIEHTHOM cXeMe KBapleBOro pe3oHaTopa

Jlabopamopnas paboma 6. ccnenoBanue aMILTUTY THOTO MOAYJIATOPA.
Yem oTnnyaercs npouecc hopMupoBanus AM-curHana oT npeoOpa3oBaHus YaCTOTHI?
[TosicHuTe HEOOXOAMMOCTh YIIPaBIEHUS KOJICOAHUSAMHU PAMOYACTOTHI TIEpeIaTynKa
UTo Takoe aMILTUTYyAHAS] MOJTYJISIITUS ?
HazoBuTe ciocoObl OCyIIECTBICHHS aMILTUTYJHOW MOy JISLINH.
Hanummre ypaBHeHHE aMIUIUTY THO-MOAYTUPOBAHHBIX KOJICOAHHIA.
OT4ero 3aBUCHUT MIMPUHA CIIEKTPA YaCTOT MIPU aMIUTUTYIHON MOTyJISIUU?
UYrto Takoe GOKOBBIE YaCTOTHI M OOKOBBIE TTOJIOCHI?
3aueM HeO0OXOMM HeJTUHEHHBIN 3JIEMEHT B CXEME aMIUTATYTHOW MOTYJISIIHH ?

N~ WNE

Jlabopamopnas paboma 7. UccnenoBanue 6aJIaHCHOTO aMIUTATYAHOTO MOJYJISITOPA.
1. Tloschute cxeMy OaJlaHCHOTO MOAYJIATOPA.

2. TlosicauTe paboTy OATAHCHOTO MOJYJIATOpA

3. Kakum o0Opa3oM ycTpansieTcs Hecyliee KoyiebaHue B 0amaHCHOM MoJIyJsTope?

Jlabopamopnas paboma 8. VccienoBanue aMIUTUTYIHO - UMITYJIbCHOTO MOJTYJIATOPA.

1. Kak BBIOMpaeTCsi COOTHOIICHHE MEXAY HECYIIeW WM MOIYJUPYIOIIEH YacTOTOW aMIUIMTYIHO-
UMITyJIbCHOTO MOJyJIsiTopa’?

2. C KaKo# 1eJIbI0 UCTIONB3YeTCsl HCTOUHUK cMererust Us?

3. [losicHuTe cXemMy aMIUIUTYAHO-UMITYJIbCHOTO MOAYJISTOpPA.

Jlabopamopnas paboma 9. ViccnenoBaHue yriioBOr0 MOAYJISITOPA.
4. Yrto o3HAYaET yIriIoBask MOTYJISIITUS?
5. Tosicaute cxemy ($azoBOro MOAYJIATOPA.
6. B yem 3axmrovaeTcs paznuune MeXIy (azoBOH U YaCTOTHON MOTYJISIITUCH ?
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Tunosble BONPOCHI K 3a1MTE NMPAKTHYECKUX PadoT

IIpaxmuueckoe 3ansamue 1. Pacuer napaMeTpoB U XapaKTEPUCTUK TACCUBHBIX AJIEMEHTOB R,
L, C u xapakTepuCTHUK TMOJYNPOBOJHUKOBOIO JHOJIa B YCTPOMCTBAX T'E€HEPUPOBAHUS U
(dbopMUPOBaHUS PATUOCUTHAIIOB.

1. K upeanpbHOl KaTyliKe WHIYKTHBHOCTHM C HYJIEBBIM HAyalbHBIM 3HAYCHHEM TOKa
NOJKIIIOYaeTcsl uaeanbHblii ucTouHuk mnoctostHHoi JDJIC. Kak u3 rpaduka Toka B KaTyIke
ONPEIETUTh BETUYNHY UHIYKTUBHOCTH?

2. K upeanpHOW KaTymIke WHAYKTUBHOCTH C HEHYJIEBBIM HAyaJIbHBIM 3HAYCHHEM TOKa
MOJAKITIOYAETCSl HeadbHbIi MCTOUYHUK TocTossHHOW DJIC. Kak Oyaer u3aMeHsThCs rpaduk mpH
W3MEHEHUHU BEJIMUYMHBI HAYaJIbHOTO TOKA?

3. K wuneanbHOM KaTylIKe HHIYKTUBHOCTH C HYJIEBBIM HayalbHbIM 3HAUYE€HHEM TOKa
MOJIKJIFOYAETCS MJIealbHbIN UCTOUHUK cuHycouanbHoi 3JIC. Hapucyiite BpeMEHHbIE 3aBUCUMOCTH
TOKa B MHAYKTUBHOCTH NPH Pa3IUYHbIX HaYaJIbHBIX (ha3ax noakitoueHus ucrounuka J/(C.

4. Kak u3 rpaduka HarpspkeHUsl Ha KOHJICHCATOPE OMPEeNIUTh BETHUNHY €r0 €eMKOCTH?

5. K uneanbHOMy KOHIEHCATOPY C HEHYJIEBHIM HAYalbHBIM HANPSHKEHUEM IOAKIIOYAETCS
MCTOYHUK ITOCTOSIHHOTO TOKa. Hapucylite BpeMEHHbIE 3aBUCUMOCTH HalpsKEHUS HA KOHAEHCATOpe
[IPU Pa3INYHbIX 3HAYEHHUSIX HAYaJIbHOTO HAIPSKEHHUS.

6. K wupgeanpHOMYy KOHAEHCATOpPY C HYJEBbIM HAayaJbHBIM 3HAYEHUEM HANPSIKCHUS
MOJIKJIFOYAETCS UealIbHbIM UICTOYHUK CHHYCOUJAIbHOTO ToKa. Hapucylite BpeMeHHbIE 3aBUCUMOCTH
HaNpsDKEHUS Ha KOHJIEHCATOPE MPU PAa3IUYHbIX HAYAJIbHBIX (pa3ax MOAKIIOUEHHS HCTOYHHUKA TOKA.

Ipaxmuueckoe 3anamue 2. Pacduet TpaH3UCTOPHOTO KAaCcKa/la YCUIIUTENS MOIIIHOCTH BBICOKOM
YaCTOTHI 110 CXEME C OOIIUM SMUTTEPOM.

1. TlosicHute cxeMy TPaH3UCTOPHOTO KacKaja yCHIUTEINs MOUTHOCTH BBICOKOM YaCTOTHI IO
cXeMe ¢ OOIIMM SMUTTEPOM M Ha3HAUYCHUE OCHOBHBIX 3JIEMEHTOB CXCMBI.

2. HazoBure wucxXomHple [aHHBIE TpPHU pacueTe TPAH3UCTOPHOTO KacKala YCHUIIUTENs
MOIITHOCTHU BBEICOKOI 4aCTOTEI IO CXEME C O6HH/IM OMUTTCPOM.

3. TlosicHUTE OCHOBHBIE JTalbl pacdyera TPAH3UCTOPHOTO KACcKaJa YCHIMTENS MOITHOCTH
BBICOKOW 9aCTOTHI TTO CXEME ¢ OOIIUM IMHUTTEPOM.

4. Ha3oBUTE OCHOBHBIE MPEUMYIIECTBA CXEMbl TPAH3UCTOPHOTO KacKaga yCHIUTENS IO
CXEeME C OOIIIM SMHUTTEPOM.

lIpakmuueckoe 3ansimue 3. JHEPreTUUECKUN pacu€T KackaJoB ycuieHus MomHocth ['BB.
1. [laiite onpenenenue ko3(pduimenTa ycuiaeHus mo MOIIHOCTH.

2. Hanmmmure ¢popmymy asnst Berauciaenus snekrporHoro KIT/I.

3. Kakum o6pazom Beraucauth nonusiii KI1J] aktuBHOTO 311eMeHTa?

4. Hazosute criocoOs! nopeimenus KIT/[ I'BB?

IIpakmuuecxoe 3ansamue 4. V3ydeHWe Harpy304YHBIX XapaKTEPUCTHUK M ONTUMAJIbHBIX
pexxumoB padotsl ['BB.

1. HazoBure cTratuyeckue XapakTepUCTUKH 0000IIEHHOTO aKTUBHOTO JIEMEHTA.

2. Yro Takoe HeOHANPSLKEHHBIN pexkxuM paboTsl ' BB.

3. Uro Takoe KpuTHUECKUI pexxuM padoTsl ' BB?

4. Kaxum 06pa3oM onpeienuTh yroi OTCeUKu?

Ipakmuueckoe 3ansamue 5. BbIOOp 1 pacy€T MpUHIUIHAIBLHON CXEMBI aBTOT€HEpaTOpa.
1. Tlpuemute cxemy LC- aBTOreHeparopa Ha OHIOJSIPHOM TPAH3UCTOPE M TOSCHHUTE
Ha3HAYEHUE OCHOBHBIX 3JIEMEHTOB CXEMBI.
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[MTosicauTe KakuM 00pa3oM MOXHO ONPEAETHTH CTAMOHAPHYIO aMIUIMTYIy KOJICOaHHS
rpadu4ecKUM METO/IOM.

3anummTe 1 NOSCHUTE YCIOBHUE CaMOBO30Y KIECHHS aBTOr€HepaTopa.

Ha3zoBuTe 10CTOMHCTBA U HEJJOCTATKH MATKOTO U KECTKOTO PEKMMOB CAMOBO30YKICHUSI.

Ilpakxmuueckoe 3anamue 6. Pacu€T BBIXOAHOIO Kackajga IEpeAaTyuKa C aMIUIMTYAHON

MOJTYJISIIIACH.

1. TlosicauTe HSTambl pacyeTra BBIXOJHOTO Kackajga IMepelaTdhka ¢ aMIUIHTYIHON
MO JISIITUCH.

2. Kakum 00pa3om ocymiecTBisieTcs BEIOOp THIIA M KOJTMYECTBA TPAH3UCTOPOB.

3. Ilouemy HeoOXoauMO 00ECTICUUTHh PEXKHUM PadOTHI, MPHU KOTOpPOM pabodas TOYKa HE
BBIXOJWJIA 32 MPEACNbl MPAMOJIMHEHHOIO Y4YacTKa CTaTHYECKOW MOAYJIALIMOHHOMN
XapaKTePUCTUKU?

4. Kakum#u 1MoKa3ateasiMu XapaKTepU3yeTCsl CPETHUN PeKUM MOITYIISIIUN?

Ipaxmuueckoe 3ansamue 7. PacueTra yCHMINTENSI MOIITHOCTH C KOJUIGKTOPHON MOy JISIIACH.

1. HazoBure, ueM XapakTepu3yeTcs KOIEKTOPHAs MOAYJISIHS?

2. TlosicHuTe 3Tambl pacdyera yCUIUTEIs MOIHOCTH C KOJJIEKTOPHOW MOIYJISIUCH.

3. HazoBuTte HCXOIHBIC JaHHBIE, HCIIOJIB3YEMBIC TPU pacyeTe Kackaaa ¢ KOJUICKTOPHOM
MOJTYJISIIHAECH.

4. Kakas u3 MOy IsIui 6a30Bast WJIM KOJUIGKTOPHAS MCIIONB3YeTCs Yallle B aMIUTATY THO-

MOAYJIMPOBAHHBIX N€PEAATIYNKAX U Hoquy?

HpaxmuquKoe 3auamue 8. Pacuer aBTOrcHeparopa ¢ 4aCTOTHbBIM MOAYJIATOPOM.

agrowpnE

[TosicHuTe NTOHATHE MOAYJISALIMOHHAS XapaKTEPUCTHKA YACTOTHOTO MOYJIATOPA.
[TosicHuTe Ha3HAUYEHME PJIEMEHTOB B CXEME aBTOI'€HEPATOPA C YACTOTHBIM MOAYJISTOPOM.
HazoBuTe 0OCHOBHBIE ATalBI pacdyeTa aBTOreHepaTopa ¢ YaCTOTHBIM MOIYJISITOPOM.
JaiiTe onpeneneHue n1eBUAIlUU YaCTOTHI.

3anummre GopMyity I onpeaesieHns ko3 huiinenTa 00paTHON CBS3H.

IIpaxkmuueckoe 3anusamue 9. JHEPreTUUECKNUN U IIEKTPUUECKHUIN pacYET OTIENbHBIX KaCKaJI0B

paauonepeaTINKoB.

1. Onwummrte 0000IIEHHYIO CXEMY paauoTepeIaTInKa.

2. HazoBute ycTpoiicTBa, mNpUMEHsIEMblE B KadecTBE KOIEOATENbHBIX CHCTEM B
paauonepenaTInKax.

3. Ha3zoBuTe OCHOBHBIE YHEPTETUUECKUE XAPAKTEPUCTUKH PAUOTIEPEIaTUNKOB.

4. Onumure METOIUKY SHEPTEeTUUYECKOTO pacuéra OTJIEJIbHBIX KacKaJloB
paguonepeaTINKOB.

5. Onumure METOHUKY ANEKTPUIECKOTO pacuéra OTJIETTbHBIX KacKaJioB
paguonepeaTINKOB.

7.3.2 IIpoMesKyTOUHAS aTTECTALMS

Bormpocs k 5x3ameny

npubOpOB.

1. Teopus u pacuer I'BB. Cxemsl [ BB. Mcnonbp3yemble 31€KTPOHHBIE TIPUOOPBI. I1K-1
2. Teopus u pacuet I'BB. Jlunamuueckue xapakTepuCcTUKH BIXogHOTO ToKa D11 B 'BB. K-1
Knaccudukanus pexxuMos.

3. Teopus u pacuer I'BB. Uneanuzanusi cTaTUYECKUX XAPAKTEPUCTHUK AJIEKTPOHHBIX K-1
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4. Teopus wu pacuer ['BB. Omnpenenenne mnapaMeTpoB HICATU3UPOBAHHBIX

XapaKTEPUCTHK IO PEAJIbHBIM CTATUYECKUM XapPAKTEPUCTUKAM. TK-1
5. Teopuss u pacuer ['BB. I'apmonundecknii ananu3 aHomHoro toka. Koaddurment K-1
bepra.

6. Teopus u pacuer ['BB. Hcnonb3zoBanue Beicinx rapMoHuk B I'BB nist moBbimenust MK-1
KII/] n mone3Hoil MOIHOCTH.

7. Teopus u pacuet 'BB. Pabora I'BB B nepeHanpsyKeHHOM peXUME. IK-1
8. Teopust u pacuer I'BB. Pabora I'BB Ha moneBbIX TpaH3UCTOpax B I'pPaHUYHOM M K-1
HEJOHAPSHDKCHHOM peXHMaXx.

9. Teopus u pacuet ' BB. Monenuposanne Ha 9BM nammnosbix u tpansuctopubix 'BB. | T1K-1
10. Teopust u pacuer I'BB. I'BB ¢ Tpan3uctopamu B KJIIFOUEBOM PEKUME. [1K-1
11. Teopus u pacuer 'BB. YMHOXUTEIN 4aCTOTHI. I1K-1
12. Teopus u pacuet 'BB. JIluogusie 'BB nunanazona CBY. I1K-1
13. Cxemsl ' BB. Cxembl reHepaTOpOB ¢ PE30HAHCHBIMU LIETISIMU CBSA3H. I1K-1
14. Cxemsl ' BB. Cxembl reHepaTopoB ¢ IMMPOKOIMAa30HHBIMU LENSIMU CBSI3H. [1K-1
15. Cxewmsl I'BB. [lapamiensHoe BKJIFOUSHHE HJIEKTPOHHBIX TPUOOPOB. [1K-1
16. Cxembl I'BB. JIByXTakTHBIEC F€HEPATOPBHI. I1K-1
17. Cxemsl I BB. Cnoxenue momnocteit BY renepatopos. [1K-1
18. KomnproTepHoe MOJICTMPOBAHHUE M CXEMBbI JIAMIOBBIX M TpaH3UuCTOpHBIX ' BB. I1K-1
19. Ycroituubocts pabotsl I'BB. I1K-1
20. YcroituuBocth pabotrel I'BB Buuel u mnpuuuHbl HEyCTOHUMBOCTU pabOTHI [K-1
TeHEepaTOpOB.

21. YcroituuBocth paboTsl ' BB Biusinue o6paTHO# cBsI3M HA yCTOHYHMBOCTD JIMHEHHOM [K-1
Y KBa3WJIMHEHHOM CHUCTEM.

22. IIpyHLIHUIIBI ¥ YCTPOHCTBA (POPMHUPOBAHUS MOAYIMPOBAHHBIX KosneOanmii. CeTouHas K-1
aMIUIMTYIHAsE MOIYJISILIMSL.

23. IlpuHIMIbI ¥ yCcTpoiicTBa (hopMUpOBaHUS MOIYJIHPOBAHHBIX KOJIeOaHUH. AHOAHAS MK-1
aMIUIMTYIHAs MOIYJISILIMSL.

24. Tlpunmunsl © ycTpoiicTBa (POPMUPOBAHUS MOIYJTUPOBAHHBIX KOJIEOAHHIA. MK-1
AMIUIMTYIHAsE MOAYJISIUS] TPAH3UCTOPHBIX T€HEPAaTOPOB.

25. IlpuHuunel W ycTpoiicTBa (OPMHUPOBAHUS MOAYJIUPOBAHHBIX KOJEOAHMH. MK-1
[lepenatunky ¢ aMIUIMTY THOW MaHUITYJISILIUEH.

26. [IpuHuume 1 ycrpoiicTBa (GOpMUPOBaHUS MOIYJIMPOBAHHBIX KoseOaHui. Curnan c K-1
OJIHOTIOJIOCHOM MOAYJISIIUEH.

27. llpuHuunbel W ycTpoiicTBa (OPMHUPOBAHUS MOAYJIUPOBAHHBIX KOJEOAHM. MK-1
[IpenmyniecTBa NPUMEHEHMSI OAHOIIOJIOCHONW MOJYJIALIMY B CUCTEMAX CBS3H.

28. IlpuHuunel W ycTpoiicTBa (OPMHUPOBAHUS MOAYJIUPOBAHHBIX KOJEOAHM.
CTpyKTypHBIE CXEMBI CBS3HBIX IEpelaTYnKoB W Bo30yaurtenei ¢ oxanomonocHoit | I1K-1
MOJTYJISITACH.

29. Tlpunmunsl © ycTpoiicTBa (POPMUPOBAHUS MOIYJTUPOBAHHBIX KOJIEOAHHIA. MK-1
TpeboBaHusI K MapaMeTpaM OJHONOJIOCHBIX CUTHAJIOB.

30. [TpuHIUIBI U YCTpOIcTBa (POPMHUPOBAHUS MOIYJIMPOBAHHBIX KoJeOaHnit. MeToabl MK-1
MOJTyYeHUS KOJIeOaHUH C OJTHOTIOJIOCHOW MOYJISIIHEH.

31. IlpuHnmnel ¥ ycTpoiicTBa GOpMUPOBAaHUS MOIYJTHUPOBAHHBIX KoseOaHuid. OOmue K-1
cooTtHomeHus npu YM u OM.

32. IlpuHIMIBI U yCTpoicTBa (GOPMHUPOBAHUS MOIYJUPOBAHHBIX KoeOanuii. MeToapl K-1
nonydeHuss YM. da3oBbie MOIYIATOPHL.

33. [IpuHnuIe! 1 ycTpoiicTBa (hOPMHUPOBAHMS MOTYTUPOBAHHBIX KoJieOaHuil. YacToTHas K-1

MOAYJISAIHMA B aBTOICHECPATOPAX C MIOMOIIBIO BapUKalia.
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34. IlpuHIUIBI U yCTpOCTBa (GOPMHUPOBAHUS MOIYJIMPOBAHHBIX KoeOaHuii. MeToapl

MOBBIIICHUS JIMHEHHOCTH, ITMPOKOIIOJIOCHOCTH U CTa0MIIBHOCTHU cpeaHel yactoTel npu | [1K-1
YIJI0BOM MOAYJISIIUY.

35. Ilpunnumsl u ycTpoWcTBa (HOPMUPOBAHHMS MOIYJIMPOBAHHBIX KOJICOAHUH.
OCOOCHHOCTH TOCTPOCHMSI TIEPENAaTYUKOB pa3IMYHOTO HasHadueHus ¢ yrioBon | [1K-1
MOJYJISIACH.

36. Ilpunnumsl u ycTpolicTBa (HOPMUPOBAHMS MOIYJIMPOBAHHBIX KOJIEOAHUH. K-1
[lepenaTuuKky AMCKPETHBIX CUTHAJIOB C YTIJIOBOM MOJYJISILIUEH.

37. OGwmue cBepeHus o padoTe paguoIepesaroIuX yCTpoucTB. CTPYKTYpHbBIE CXEMBI K-1
IIepEAaTYNKOB.

38. CTpyKTypHBIE CXEMBbI CBSI3HBIX NEPEAATYMKOB M BO30YIHUTEIEH C OJHOMOJIOCHOMN MK-1
MOAYJISILIAEH.

39. CoBpeMeHHbIE METO/Ibl IIPOEKTUPOBaHUs NepenaryukoB. McnonszoBanue O9BM u K-1

cetu "MHTEpHET" npU MPOESKTUPOBAHUH.






