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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

enb AMCHUIUINHBL

VYuebHas aucrumuinHa «I eHepupoBanne u (OPMUPOBAHNUE CUTHAJIOB» CTABUT CBOCH IIEIIHIO
dbopmupoBaHUe 3HAHUN B 00JIACTH TEOPUU PAOOTHI, METOIOB aHAIM3a U IPOSKTUPOBAHUS OCHOBHBIX
TUNIOB  YCTPOWCTB, NpEIHA3HAYEHHBIX JJISI TEHEPUPOBAHUS, YCUJICHHS M  YIpaBJICHUS
BBICOKOYACTOTHBIMHM KOJICOAHUSIMU B pa3lMYHbIX [Mala30HaX BOJH, a TaKKe 3HAKOMCTBO C
napaMeTpaMM M XapaKTepUCTUKaMU TaKUX YCTPOMCTB, C OCHOBHBIMU TEXHHYECKUMH U
KOHCTPYKTUBHBIMU TpeOOBaHUAMU K HUM, CBSA3bIO ATUX TPEOOBaHUI ¢ HA3HAYEHUEM U ITapaMeTpaMu

paauoCcuCTeM, B KOTOPBIX 3TH yCTPONCTBA UCIIOIB3YIOTCS.

3azlaq14 JAUCIHUITIIIMHBI

- W3yYCHHE TEOPETUYECKUX OCHOB IIOCTPOCHMS OCHOBHBIX THUIIOB YCTPOMCTB JUIS
reHEepUpPOBaHUs U (POPMUPOBAHUS CUTHAJIOB B PA3JIMYHBIX MANa30HaX 4acToOT;
- (hopMUPOBaHNE HABBIKOB aHAJIN3A U CUHTE3a POEKTUPOBAHUS YCTPONUCTB Fr€HEPUPOBAHUS U

(dbopMUPOBaHUS CUTHAJIOB,

- (opmMupoBaHHE YMEHHS TMPUMEHATH HA TMPAKTUKE METOJbI

TeHepUPOBaHUS U (HOPMUPOBAHHS CUTHAJIOB.
[Inanupyemsbie pe3ynbTaThl 00yUEHUS:
- 3HAHUE MPUHIUIIOB TNOCTPOEHUSI W KOHCTPYMPOBAHUS OTHCNbHBIX AETalIel, y3J0B M

YCTPOMCTB

PaAuOTCXHUYCCKUX

CHCTEM;, BO3MOKHOCTEH

MMPOCKTUPOBAHUA PAJUOTCXHUYICCKUX CUCTCM,
= YMCHHE BBIINIOJIHATE paCYCThbl PAAUOTEXHUYCCKHUX CUCTEM C UCITIOJIBb30BAHUECM COBPEMECHHBIX

IMPUKJIIAJHBIX [TPOrpaMM;

CHCTEM

pacuera yCTpPOMCTB

ABTOMAaTU3UPOBAHHOI'O

- BIaAICHUC COBPECMCHHBLIMH MCTOAMKAMU pacucTa U IMIPOCKTUPOBAHUA I[eTaJ'ICI\/’I, Y3JI0B U
YCTPOMCTB paTuOTEXHUYECKUX CUCTEM B COOTBETCTBUH C TEXHHUECKHUM 33JaHUEM C HCTIOJIb30BAaHUEM
CPEJICTB aBTOMATH3AIMH TTPOSKTHPOBAHHSI.

OO6yuenne no aucuumuinHe «I eHepupoBaHue U (HOpMHpPOBAHNE CHTHAIOB» HAIpPaBIECHO Ha
dbopMupoBaHHEe Y O0YJAIOIITNXCSI CICTYIONTUX KOMIICTSHITHH:

Koa n HamMeHoBaHue
KOMIIEeTeHIINH

NHankaTopbl 10CTHKEHUS
KOMIIETEeHIIUH

HaumMmeHnoBanue noxkasarejs
OLlCHUBAHUA

IIK-1 CniocoGeH BBITIOJIHATH
pacyeT ¥ MpOEKTUPOBAHUE
JleTaJiel, y3JI0B U YCTPONCTB
PaAMOTEXHHYECKUX CHCTEM B
COOTBETCTBUU C TEXHUUECKUM
3a/IaHUEM, B TOM YHUCJIE C
UCIIOJIb30BaHUEM CPEJICTB
aBTOMATHU3AINHI
MPOEKTUPOBAHHUS

UIIK-1.1 ITonnmaeT
MIPUHIUIIBI KOHCTPYUPOBAHUS
OT/ACJBHBIX JIETAJIEH, Y3JI0B U
YCTPOMCTB PalMOTEXHUYECKUX
CHUCTEM, BEIOMpPAET CHCTEMBI
ABTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS
PaTUOTEXHUUYECKUX CUCTEM;
HIIK-1.2 Paboraer ¢
MIPOTPaMMHBIMU CPEJICTBAMHU C
HCITOJIb30BaHUEM
COBPEMEHHBIX MPUKIIATHBIX
MPOTrpaMM IO pacyeTy
PaTUOTEXHUUYECKUX CUCTEM;
WIIK-1.3 PaccunteiBaeT u
MIPOCKTUPYET AETANH, Y3IIbI U
yCTpOMCTBA
PaIUOTEXHUUECKUE CUCTEMBI B
COOTBETCTBUH C TEXHHYECKUM
3aJJaHUEM C HCIIOJb30BaHUEM

3HaTh:

- IPUHIIUTIBI TOCTPOEHUS U
KOHCTPYUPOBAHUS OTACTBHBIX
JieTajnei, y3J10B U yCTPOICTB
PaTMOTEXHUYECKUX CUCTEM;
- BO3MO>KHOCTH CHCTEM
ABTOMaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS
PaIMOTEXHUYECKUX CUCTEM
YMmeTh:

BBITIOJTHATH PacueThl
PaTMOTEXHUUECKUX CUCTEM C
HCITOJIE30BAaHUEM
COBPEMEHHBIX MPUKIATHBIX
porpamm;

Baanern:

COBPEMEHHBIMHU METOJIUKAMU
pacueTa ¥ MpOEKTUPOBAHUS
JIeTaJIeH, y3JI0B U




CpCaCTB aBTOMAaTU3allun
MPOCKTUPOBAHUA.

YCTPOMCTB PaIMOTEXHUYECKUX

CHCTEM B COOTBCTCTBHH C
TCXHUYCCKUM 3aJaHUEM C
HCIIOJIb30BAHUEM CPCACTB
aBTOMaTHu3alnun
IPOCKTUPOBAHMA.

2 MecTO IMCHUILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K 4YacCTu,

CIEAYIOIUMH AUCUUIUIMHAMU U nipakTukamu OOIT:
DJIeKTpOAMHAMUKA U PACIIPOCTPAHEHUE PATNOBOIIH;
[Tpuem u 0O6paboTKa CUTHAJIOB;

PanuoTrexHUYECKHUE CUCTEMEL;
PaguorexHHUYECKHE LIENTA U CUTHAJIBI,
Pamnodusuka;

VYerporictea CBY 1 aHTEHHBI.

3 CTpykTypa u coep:kaHue TUCUUIIHHBI

dbopMupyeMoil ydacTHHKaMH 00pa3oBaTEIbHbBIX
oTHoweHu Osoka bl «ductumauael (Moxynu)». JucuuiimHa HENMOCPEJACTBEHHO CBSI3aHA CO

OO11ast TPYA0EMKOCTh AUCIUILUTMHBI COCTABIIACT 4 3aueTHBIX eauHuUIlbl (144 yacos).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
3.1.1 Ounas popma oOydeHus

Ne o/ . KoaunuectBo | CemecTphl
Buj yueOHoit padoThI
4acoB 5
1 AyAUTOpPHBIE 3aHATHS 72 72
B ToMm unce:
1.1 | Jlekium 36 36
1.2 | CemuHApCKUE/IPAKTUUCCKHUE 3aHATHUS 18 18
1.3 | JlabopaTopHbIe 3aHATH 18 18
2 CamocrosiTesibHas padoTa 72 72
B tom uucne:
2.1 | lloaroroBka oT4€TOB MO J1a0OPATOPHBIM paboTam 18 18
2.2 | IlogrotoBka O0T4ETOB MO MPAKTHYECKUM paboTam 18 18
2.3 | PaboTa ¢ KOHCIIEKTOM JICKITUI 18 18
2.4 | IlogrotoBka K 3K3aMeHY 18 18
3 IIpome:xxyTouHasi aTTecTanusi
3auet/mud.3aueT/FK3aMeH JK3aMEH
Hroro 144 144




3.2 TemaTnyecKuii NJIaH U3yYeHUS TUCIHHUIIMHBI

3.2.1 Oynas ¢popma o0ydeHus

TpynoeMKOCTb, Yac

AyaurtopHas padora
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Pa3zgen 1. OcHOBHBIE TEXHHYECKHE
1 | MoKazaTesu u (pyHKuMOHANIBHBIE 8 2 5 0 0 4
cXeMbl paJnonepeaarIux
ycrpoiict (PIIaY)
Tema 1. YerpolicTBa reHepupOBaHus U
1.1 | popmupoBaHUs CUTHAJIOB B 2 2 4
coBpeMeHHbIX PIInY.
Pa3zgen 2. OCHOBBI NOCTPOEHUS U
2 | IPUHIHUIBI padOTHI FeHEPATOPOB ¢ 36 8 4 8 0 16
BHelIHUM B030y:kneHuem (I'BB).
Tema 1. AKTUBHEIC DJICMEHTHI,
2.1 | anmpoKcUMAIMs UX CTATUYECKUX 2 2 2 4
XapaKTePUCTHK.
2.2 | Tema 2. Pesxumbl paboThI reHepaTopa. 2 2 4
23 Tema 3. OCHOBBI HHKEHEPHOTO 2 5 2 4
pacuera ['BB.
2.4 | Tema 4. Cxemsl ' BB. 2 2 4
Paznen 3. [lenu Me:kKacKka HOM
3 | cBA3M UM 16 4 2 2 0 8
BBIXO/IHbIE e COTJIACOBAHMNS.
Tema 1. OOurie NPUHITUIIBI
3.1 HHE HpHHTL 2 2 4
noctpoeHus cxem I'BB.
3.2 | Tema 2. lllupoxkomonocHsie PITTY. 2 2 4
Paznen 4. ABTOreneparopsbl.
4 | Cunre3aTtopsl 4acToT. Bo3oyaurenn 52 14 6 4 0 28
paauonepeIauuxX YCTPOMCTB.
Tema 1. YcnoBus caMoBO30yXJ1€HUS U
4.1 | cralMOHApPHOTO PEKHUMa B 2 2 4
aBTOTeHEPaTope.
49 Tewma 2. [IpuHIHNIHATIBHBIE CXEMBI 5 5 4
ABTOTCHEPATOPOB.
43 Tema 3. HectaGunbHOCTH B 2 2 4
ABTOTEeHEPATOPAX.
4.4 | Tema 4. Crabuin3anus 4acTOTEL. 2 2 4
45 Tema 5. MIHTerpanbHble CXEMBbI 5 4
"~ | aBTOTEHEpaTOPOB.
16 Tema 6. OCHOBHBIE XapaKTEPUCTUKU 2 4
"~ | CHHTE3aTOpOB YacCTOT.




Tewma 7. Bo30ynutenu
paguonepeIaTYNKOB.

Pazgen 5. Monyasinusi B
coppemeHHbix PIInY

Tewma 1. Kmaccudukanms BUoB
5.1 | MogynsMKu, OCHOBHbIE 2 2 4 4
XapaKTEPUCTUKHU PaJUOCUTHAJIOB.
Tema 2. Metonbl hopMupoBaHUs

4.7

32 8 4 4 0 16

5.2 | cursasoB ¢ oxHOM OOKOBOM IOJIOCOH 2 4
gactot (OBII).
53 Tewma 3. YactoTHas u (azoBas 2 5 2 4
MOTYJISITIHSL.
Tema 4. Moaynsauust B COBpEMEHHBIX
54 PILxY. 2 4
Hroro | 144 36 18 18 0 72

3.3 Coaep:xaHue TMCUUTITHHBI

Paznen 1. OcHOBHbIE TEXHMYECKHE TOKa3aTeNld M  (PYHKIHMOHAIBHBIE  CXEMBbI
paauonepenatomux ycrpoicts (PIIaY)

Tema 1. YcrpoiicTBa reHepupoBaHus U (GOPMHUPOBAHKS CUTHAJIOB B COBpeMeHHbIX PIInY.

OOmme cBeneHust 00 YCTpOHCTBax TeHEpUPOBaHUS U (OPMHUPOBAHHUSA CUTHAJIOB B
coBpemeHHbIX PIInY. OcHOBHBIE HOpMATHBHBIC HOKYMEHTHI, TEXHHUECKUE TpeOoBaHus k PIIay.
[Tapamerpsl PIInY. @ynkunonansHele cxeMsl PIInY.

Pazgen 2. OCHOBBI MOCTPOEHUS W TPUHIUNBI pPabOTHI TEHEPATOPOB C BHEIIHUM
B0o30Oyxaerrem (I'BB).

Tema 1. AKTUBHBIE OJJIEMEHTBI, allIPOKCHUMAlMs MX CTaTHYECKUX XapaKTEPHUCTUK.
Knaccudukanus pexumon padotsl 'BB no yriny orceuku, o Hanps>kEHHOCTH pekUMa aKTUBHOTO
anementa. CtpykrypHas cxema ['BB. Tunbsl u o0nactu mpuMeHEHMsI pa3IUYHBIX T€HEPATOPHBIX
npruOOpOB, aNMMPOKCUMAIIHS UX CTATHUYECKUX XapaKTepUCTHK. ['apMOHUYECKUN aHAJIN3 BBIXOIHOTO
TOKa TeHepatopHoro npudopa. bamanc momuocreii B ' BB. Jlunamuueckue xapakrepuctuku ['BB.

Tema 2. PesxuMbl paboThI TeHEPATOPOB ¢ BHEIIHUM Bo30yxkaeHueM (I'BB).

Henonanpsk€HHBIN, KpUTUYECKUN M IEepeHaNnpsHKEHHBIM pPEKUMBI pabOTHl TeHepaTopa.
KiroueBoii pexxuM. Harpy3ouHble XapaKTepUCTUKH.

Tema 3. OcHOBBI HHXEHEPHOTO pacyera ' BB.

3aBUCHUMOCTH IIapaMeTPOB TPAH3UCTOPOB OT 4acTOThl. OCOOEHHOCTH MHKEHEPHOTO pacyeTa
PEKMMOB U XapaKTEPUCTUK TpaH3UCTOPHBIX [ BB ¢ yuérom nHepnoHHbIX siBiIeHUN. Mcnionb3oBanue
OBM npu npoeKTHpOBAaHNHU U pacu€Te peKUMOB U Xapakrepuctuk ['BB.

Tema 4. Cxembl 'BB.

I'BB c mnapainenbHbIM COSAMHEHHEM AaKTUBHBIX JJIEMEHTOB. JIBYXTakTHBIE CXEMBI
TE€HEPATOPOB.

Pa3nea 3. Ilenu MexxkacKagHOM CBS3HU M BEIXOJHBIC IICTIH COTJIACOBAHMS.

Tema 1. OG1Irie MPUHIMITBI TOCTPOSHUSI MHOTOKacKaaHbIX cxeM ['BB.
MexkackagHble H BXOJHBIE TIlemu corjacoBaHusa. Koadduimument mone3sHoro aeicTBus
K0JIe0aTeIFHOTO KOHTYpa. YacTHYHOE BKIIFOUYCHHE KOHTYPAa B KOJUICKTOPHYIO II€TH TPAH3UCTOPA.
OuibTpalys BBICIIUX TAPMOHUK.

Tema 2. [lIupoxononocuHeie PIIaY.
OCHOBEI MIOCTPOEHUS LIMPOKOIIOIOCHBIX PIIgoV. Cornacyromue HIMPOKOIOJIOCHBIE
TpancGopMaTopbl. MOCTOBBIE CXEMBI CIIOKEHUS MOIIIHOCTEH.



Pa3znen 4. Asrtorenepartopsl. CuHTE3aTOphl 4YacTOT. Bo30ymurtenu paauonepenaronimx
YCTPOMCTB.

Tema 1. VYcioBus caMOBO30YXAECHHMS U CTAllMOHAPHOIO pEXMMa B aBTOIEHEPATOpE.
OO6o0mieHHass TpEXToUeyHasi CXeMa aBTOTreHeparopa. BeIOOp pexuma TeHepaTOpHOro Mmpuodopa.
ABTOreHEpaTOPHI HA ABYXIIOIIOCHUKAX C OTPHULIATENbHBIM AU epeHIInanbHbIM COPOTUBICHUEM.

Tema 2. [IpuHuunuanbHble cxeMmbl aBTOreHepaTopoB. CoBpeMeHHble TpeOOBaHHMA K
CTaOUIILHOCTH YaCTOTHI aBTOreHepaTopoB. OCHOBHBIE JlecTaOUIU3UpYIoLIne PaKTOPhI U UX BIUSHUE
Ha YaCTOTY T€HEePUPYEMbIX KOJICOAHUA.

Tema 3. HecTaOuiabHOCTH B aBTOT€HEPATOPAX.

KparkoBpemeHHass ¥ JOJTOBpPEMEHHAass HECTaOWJIBHOCTM YacTOThl, HX CBSI3b CO
CHEKTPAIbHBIMU XapaKTePUCTUKAMH CHTHAJIa aBTOreHepaTopa. BnusHue HecTaOUIBHOCTH YaCTOTHI
Ha paboTy paAMOTEXHUUECKUX YCTPOHCTB U CHCTEM.

Tema 4. CtaOunu3zanus 4acTOTHI.

CxeMbl aBTOT€HEPaTOPOB € KBAPLEBOM cTabMIM3alMel YacTOThl U OCOOEHHOCTH UX pacyera.
®da3zoBas aBTonojacTpoiika yactorsl (PAITY).

Tema S. HTErpanbHble CXEMbI aBTOT€HEPATOPOB.

ABTOreHepaToOpsl C pPe30HAaTOpaMHU U JMHHUSIMM 3aJ€pP>KKH HAa MOBEPXHOCTU aKyCTHYECKHX
BOJIHaX. J{nama3oHHO-KBapIieBas CTaOMIN3aLUs YaCTOTHI.

Tema 6. OcHOBHBIE XapaKTEPUCTUKU CHHTE3aTOPOB YacTOT.

MeTtoapl cuHTe3a CeTKH AUCKpeTHhIX 4acToT. CuHte3aTopsl yactoT ¢ DAIIY. Ilpsmoit
U(PPOBON CHHTE3 YaCTOT.

Tema 7. Bo3Oyaurenu paauonepe1aTInKoB.

OcHoBHBIE TpeOOBaHUs, MpeabsBiIsieMble K Bo30yauTensiM. OcobeHHOCTH (HOPMHUPOBAHUS
paauocursaioB Bo3Oyaurens PIInY pasnuuHoro HazHaueHUs.

Paznen 5. Monynsuust B coBpeMeHHbIx PIInY

Tema 1. Knaccudukanust BU70B MOIYJISIIUN, OCHOBHBIE XapaKTEPUCTHKH PaJMOCUTHAJIOB.
@opMHUpPOBaHUE PATUOCHUTHAJIOB C aMIUIUTYIHOM Moayisuuend. Cratuueckue MOAYISLUOHHBIC
XapakTepucTUKU. OCHOBHBIE SHEPTeTUUECKHUE MOKA3aTeNU KaCKa10B IIPU aMIUTUTYAHOU MOAYJISLIUU.
CxeMbl aMIUTUTYAHOW MOJYJIALMHU. YCWICHHE MOJYJIMPOBAHHBIX CUTHAIOB. JluHamMuueckue
MOJIYJISILIMOHHBIE XapaKTEPUCTUKH, UCKAKEHUS TIPU aMIUTUTYAHON MOIYJISLUU U UX KOPPEKLHUS.

Tema 2. OnHONONIOCHAS MOAYJISLIUS.

MeTtonbl (opMUPOBaHMS CUTHAJIOB ¢ OAHON OokoBOM monocoil yactoT (OBII). OcHOBHBIE
3JIEMEHTHI yCTPOUCTB QopmupoBanus curHaioB ¢ OBIL. HMurerpanbHble cXeMbl OaaHCHBIX
MoaysaTopoB. OcobeHHocTH ycuineHus: curaaios ¢ OBII.

Tema 3. YactoTHas u (pa3oBast MOLYIALUS.

Metoapl (HOpMHUPOBAaHMSI CHUTHAJIOB C YacTOTHOW M (Pa30BOMl MOIYISIIIUEH, CXEMBl M HX
CPAaBHUTEIbHBIE XapaKTEPUCTUKHU.

Tema 4. Moaymsinust B coBpemenHsIx PIInY.

KBanmparypuass monynsauus. AMIUIMTYAHO-(ha3oBas Manumynsnus. L{udpossie meTomb
moxayisinuu B PIInY: QAM-N, COFDM, GMSK wu np.

3.4TemaTHKAa CEMHHAPCKUX/MTPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATUS

[IpakTnueckoe 3ansatue 1. Pacyer mapaMeTpoB M XapaKTEPUCTUK ITACCUBHBIX 2JIEMEHTOB R,
L, C ¥ XapakTepuCTHK IOJYINPOBOJHUKOBOIO JUOJA B YCTPOWCTBAX T'€HEPUPOBAHMS U
(dbopMHUpPOBaHUS PATUOCUTHAIIOB.

[IpakTnueckoe 3anstue 2. PacueT TpaH3UCTOPHOIO KacKaJa yCUIMTENS MOIHOCTH BBICOKOM
YaCTOTHI [T0 CXEME C OOLIUM IMUTTEPOM.

[IpakTuyeckoe 3aHsATHE 3. DHEPreTHYECKUM pacy€T KackagoB ycuieHus mouiHoctu ['BB.



[Ipaktnueckoe 3aHsiTHe 4. VI3yueHue Harpy30YHbIX XapaKTEPUCTUK M ONTHUMAIbHBIX
pexxuMoB padotel 'BB.

[IpakTrdeckoe 3ansaTHE 5. BHIOOP M pacy€T MPUHIMIHAIBLHON CXeMBI aBTOT€HEpaTOpa

[IpakTuueckoe 3anatue 6. Pacy€r kackaaa ¢ aMIUIUTY AHON MOIYJISIIUEH.

[IpakTuueckoe 3anarue 7. Pacyera ycunuTesnss MOIIHOCTH € KOJUIEKTOPHON MOy siueit

[Ipaktruyeckoe 3ansaTue 8. PacueT aBToreHepaTopa ¢ 4aCTOTHBIM MOAYJIATOPOM

[IpakTryeckoe 3ansaTHE 9. DHEPreTUUESCKHIA U STEKTPUICCKUN pacYET OTACTHHBIX KaCKaI0B
paauoInepeaTYuKoB

3.4.2 JlaGopaTopHbIe 3aHATUS

JlaboparopHas pabota 1. 3yueHue xapakTepuCTUK OUMOISPHBIX TPAH3UCTOPOB.

JlaboparopHas pabota 2. MccnenoBanue MOJIEBBIX TPAH3UCTOPOB.

JlaboparopHas pabota 3. MccienoBanue moiynpoBOIHUKOBBIX T€HEPATOPOB TAPMOHUYECKUX
KoJIeOaHmi.

JlaboparopHas pabota 4. UccnenoBanue RC — renepatopos.

JlaboparopHast pabota 5. MccnenoBanue reHeparopa ¢ KBapIeBbIM pe30HATOPOM.

JlaboparopHas padota 6. McciaenoBanue aMIinTy THOTO MOAYJISITOpA.

JlaboparopHas pabota 7. MccnenoBanue 6amaHCHOTO aMIUTHTYAHOTO MOJTYJIATOPA.

JlaboparopHas padota 8. MccnenoBanue aMIminTy THO - UMIIYJILCHOTO MOAYJISTOPA.

JlaboparopHast pabota 9. MccnenoBanue yriioBoro MoayJisTopa.

3.5TemaTnka KypcoBbIX NPOEKTOB (KYpPCOBBIX pador)

He npenycmotpeH.

4 Y4yeOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecieueHne

4.1 HopmatuBHbie 1okyMeHTHI 4 [OCThI
He npenycmotpensl

4.2 OcHoBHasi IMTEpaTypa

1. ®opmupoBanue koieGaHUi U CUTHANIOB : yueOHUK [t By30B / A. P. Cadun [u ap.] ; mox
penakrmuei B. H. Kynemosa, H. H. Y nanosa. — 2-¢ u3j., mepepa6. u gon. — MockBsa : M31aTenscTBO
FOpaiir, 2024. — 391 c. — (Beiciee o6pazoBanue). — ISBN 978-5-534-11281-8. — Tekcr :
AJICKTPOHHBINA /l O6pa3zoBarenpHas maTdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/541031

2. benos, JI. A. Panmnosnexrponnka. @opMupoBaHUe CTAOWIBHBIX YaCTOT U CHTHAJIOB :
yuebHuk i By3oB / JI. A. benos. — 3-e u3n., nepepa0. u gon. — Mocksa : U3narensctBo FOpaiiT,
2023. — 268 ¢. — (Bricmree oopazoBanue). — ISBN 978-5-534-14694-3. — TekcT : 2JIEKTPOHHBIN
// O6pazoBarenbHast wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/5153809.

3. Pagmomnepenaronue yctpoictBa B cuctemax paauocBszu / FO. T. 3wipsHo, I1. A.
OemronnH, O. A. benoycos [u ap.]. — 6-e u3a., ctep. — Cankrt-IlerepOypr : Jlanp, 2023. — 176 c.
— ISBN 978-5-507-46244-5. — TekcTt : 31eKkTpoHHBIN // JlaHb : 3JEKTPOHHO-OMONMHOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/303020.
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4.3 lonoJIHUTE/IbHAS JIUTepaTypa

1. Pomaniok, B. A. OcHOBBI pagrocBsi3u : yueOHUK a7 By30B / B. A. Pomantok. — Mocksa
: U3marensctBo IOpaiit, 2024. — 288 ¢. — (Bricmee obpazosanue). — ISBN 978-5-534-00675-9.
— Teker : oamekrponsbii // OOpasoBarenpHast 1iargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/535483.

2. IlpoexTrpoBaHue pagHoONepeaalONMX YCTPOUCTB ATl CHCTEM MOIBMKHOW PaTloOCBS3H /
1O. T. 3eipsinos, I1. A. ®enronun, O. A. benoycos [u ap.]. — 4-e uzn., crep. — Cankr-IlerepOypr :
Jlanp, 2023. — 116 c. — ISBN 978-5-507-46629-0. — Texkcr : anekrpoHHsbIi // JIaHb : 27IeKTpOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/314705.

3. MyxanuH, JI. I'. CxeMOTeXHHUKa U3MEPUTEIBHBIX YCTPOUCTB : yueOHoe mocodue / JI. T'.
MyxanuH. — 4-¢ u3z., crep. — Cankrt-IlerepOypr : Jlanp, 2022. — 284 ¢. — ISBN 978-5-8114-
0843-6. — Tekcr : snexkTpoHHBbIN / Jlanb : 31eKkTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/205958.

4.4 JaexkTpoHHBbIE 00pa30BaTe/ibHbIE PecypChl
He npenycmorpeno

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 DenepanbHbIil  MOpPTA
http://window.edu.ru

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

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

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

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

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

5 MarepuaibHO-TeXHHYECKOE o0ecrneuyeHmne

1. KomnbroTepHbI# KJIacc ¢ IpeyCTaHOBICHHBIM IPOTPAMMHBIM 00ecTieYeHEeM, YKa3aHHbIM
B 1. 4.5, MynbTUMeIUITHOE 000pyAOBaHKE (TIPOEKTOP, IEPCOHANBHBIN KOMIBIOTEP MPETIOAaBATENS).

2. Crenuanu3upoBaHHAs ayIuTOpPUs Ui JlabopaTopHBIX pabor. OOopynoBanme U
amnmaparypa: ayAuTopHas J0CKa, KOMIUIeKC yueOHblid nabopatopHbiii KYJI-1, THIIOBON KOMIUIEKT
y4ueOHOoro 00opynoBanus "DnekTpudeckue anmapars'; DA-HP.

3. Aymutopus Ui JEKIMOHHBIX, MpaKTH4YecKux 3aHsATui. OOopynoBaHHE M ammaparypa:
ayJIUTOpPHAas J10CKa, BO3MOKHOCTh MCIIOJIb30BaHUs MYJIbTUMEIUIHOTO KOMILIEKCA


http://www.garant.ru/
http://pravo.gov.ru/
http://www.elibrary.ru/
http://www.rsl.ru/
https://biblioclub.ru/index.php

11

6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKOMeHIAIUN IJIS TIPeNnogaBaTeis M0 OPraHu3amuu
00y4eHUs

Ha nepBoM 3aHATHH MO AUCUMIUIMHE HEOOXOIUMO O3HAKOMHUTH CTYAEHTOB C MOPSAKOM €€
U3y4eHus (TeMaMu Kypca, popmMamu 3aHATUH, TEKYLLEro U IPOMEXYTOYHOI'O0 KOHTPOJIS), PACKPBITH
MECTO U POJIb TUCLUMIUIMHBI B CUCTEME HAyK, €€ IMPAKTUYECKOE 3HAYECHHE, TOBECTH 10 CTYACHTOB
TpeOoBaHus K (opMe OTYETHOCTH M NPUMEHEHUS BUJOB KOHTpOsd. BwlmaroTcsd 3amanus uis
HOJArOTOBKHM K IPAaKTUYECKMM M CEMUHApCKUM 3aHATHAM. [Ipy moAroroBke K J1abOpaTOpHBIM U
INPaKTUYECKUM paboTaM IO MEPEeuHIO0 OOBSABICHHBIX TEM IPENOoJaBaTeNI0 HEOOXOJUMO YTOYHHUTH
IUIaH UX IPOBENEHUs, IPOIyMaTh (GOPMYIUPOBKU U COAEPIKaHUE YUEOHBIX BOIPOCOB, BBIHOCUMBIX
Ha OOCYXXIEHHE, O3HAKOMUTBCS C TMEpeYyHeM TEeMaTH4YeCKUX BOMpPOocoB. B xome paboThl BO
BCTYITUTEILHOM CJIOBE PACKPBITH MPAKTHUYECKYIO 3HAYMMOCTH TEMBI pabOTHI, OMPEACTUTh MOPSIIOK
ee IpOBEJIEHUs, BpeMsi Ha OOCYyXKIeHHE Kaxaoro ydeOHoro Bompoca. [Ipumensist ¢ppoHTanbHBIN
ONpOC J1aTh BO3MOXKHOCTh BBICTYIHTb BCEM CTYAEHTaM, IPUCYTCTBYIOIIMM Ha 3aHATHU. B
3aKJIIOYMTENIBHOM 4acTH paboThl celyeT MOABECTH €€ UTOTU: J1aTh OLIEHKY BBICTYIIJIEHUH KaXKI0Iro
CTyJE€HTAa M Yy4eOHOH Ipynmbl B LEJIOM. PacKpbITh IOJO0XKHUTEIbHbIE CTOPOHBI U HEIOCTATKU
npoBeieHHON J1abopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. BbimaTe 3amanus s
CaMOCTOSTENILHON PabOThI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

Metoauka mpenosaBaHusl TUCHMILIMHBI «['eHepupoBanue U (HOPMHUPOBAHKUE CHTHAIIOBY M
peanu3anusi KOMIIETEHTHOCTHOTO  MOJAXOJa B  H3JIOKEHMM M BOCHPHUSITHM  MaTepuaia
IpelyCMaTpUBaeT MCIOJb30BaHUE CJEAYIOUIMX AKTHUBHBIX UM HWHTEPAKTUBHBIX ()OPM MPOBEACHUS
IPYNIOBBIX, UHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHITHH B COYETAaHHM C BHEAyJUTOPHOU paboToil ¢
1eJbI0 (POPMUPOBAHUS U PA3BUTHS MPO(ECCUOHAIBHBIX HABBIKOB 00YYaOLINXCS:

— MOATOTOBKA K BBIMOJIHEHUIO U 3aIUTa MPAKTUUECKUX U Ja00paTOPHBIX pabOT C OMOIIBIO
CHELHMATU3UPOBAHHOTO IPOrPAMMHOT0 00ecIeueHus;

— T€XHOJIOTUH aHAJIN3a CUTYalluH It aKTUBHOT'O O0Y4€HHUs1, KOTOPBIE MTO3BOJISIOT CTyIEHTaM
COEJIMHUTH TEOPUIO U NIPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEILIEHUI U UX TIOCIIEICTBUH,
JIEMOHCTPUPOBATH pa3IMYHbIE O3UINH, (POPMUPOBATH HABBIKU OLIEHKHU aJbTEPHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.

OOyueHue 1Mo TUCHUIUIMHE BEAETCS ¢ MPUMEHEHUEM TPaJAUIMOHHBIX MTOTOKOBO-TPYMIIOBBIX
MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHoJoruil. [lpu ocymiecTBiennn ob6pa3oBaTEIbHOTO
npoliecca Mo AUCHUILIMHE UCIOJIb3YIOTCS ClEAYIoUIe HHPOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH: NPE3CHTALMH ¢ IPUMEHEHNEM MPOeKTopa U rporpammsl PowerPoint.

6.2 MeToanueckue yKazaHus JJIs1 00y4aomuxcsi Mo 0CBOCHUIO U CIUTIIMHBI

CamocrosiTenpHass paboTa SIBIASETCS OAHUM W3 BHUAOB YyueOHBIX 3aHsaTud. Llems
CaMOCTOSITCIIEHON PabOThl — MPAKTUYCCKOE CaMOCTOSTEIILHOE MOJyYEeHHUE CTYJCHTAaMH HaBBIKOB
paboThI B MpOrpaMMe MaTeMaTHYECKOTO MOJICIIUPOBAHUS, PACCMAaTPUBAEMBIX B IPOIIECCE H3YUCHUS
JTUCIUTUTMHBL. AyJIUTOpPHAsE CaMOCTOsITeNIbHAS paboTa MO JMCHIUIUIMHE BBIMOJHSACTCS Ha yUeOHBIX
3aHATUAX 1104 HeHOCpeI[CTBeHHLIM pyKOBOI[CTBOM HpCHOI[aBaTeJISI U 1Mo €ro 3aJaHHuio.
BHanI[I/ITOpHaH CaMOCTOdATCIbHAA pa60Ta BBITIOJIHACTCA CTYI[GHTOM I10 3aJaHUTIO HpeHOI[aBaTCJ'DI, HO
0e3 ero HermoCpPEeJACTBEHHOTO yUaCTHUs.
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3amaun caMOCTOSITEIbHON pabOThI CTYIEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHOU pabOTHI;

- OCBOCHHE COJIEP’KAHUS JUCLMILINHBL;

- yri1yOJieHre COAepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHH AUCHUIUINHBL

- ICII0JIb30BaHKUE MaTepuaia, COOpaHHOTO ¥ MOJIYYEHHOTO B XO/I€ CAMOCTOSTEIIbHBIX 3aHATHI
U1 3 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Bupl BHEAyAUTOPHON CAMOCTOSTEILHON paOOTHI:

- CaMOCTOSTEIBHOE U3yUEHUE OTIEIIbHBIX TEM JIUCLUIUIMHBI;

- [IOITOTOBKA K KOHTPOJIbHBIM paboTaMm;

- IO/ITOTOBKA K JJAOOPATOPHBIM U MPAKTUYECKUM 3aHATHUSAM;

- o()opMIIEHHE OTYETOB IO BBIIOJIHEHHBIM J1IAOOPAaTOPHBIM paboTaM M MOJArOTOBKA K HX
3aIlUTE;

- IOATOTOBKA K DK3aMEHY.

JUi1s BBIOJTHEHUS JIF0OO0T0 BHJIa CAaMOCTOSITENbHOM paboThl HEOOXOIMMO IIPOUTH CIIeyIOIINe
JTambl:

- OTIpEJIeICHUE 1IETIH CAMOCTOATEIbHOM PadoTHI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4;

- CaMOOLIEHKA FOTOBHOCTHU K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIeKBaTHOT'O crioco0a JAeCTBYS, BEAYILEro K PEIICHUIO 3a/1a4H;

- [IJIJAHUPOBaHUE PAOOTHI (CAMOCTOATENBHOM MU C TOMOILBIO ITPENOAABATEN) HaJl 3a/1aHUEM;

- OCYLIECTBJIEHHME B IPOLIECCE BBIIOJHEHHUS CAMOCTOSTEIbHOM pPAabOThl CAMOKOHTPOJIS
(MTPOMEXXYTOYHOTO M KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIOJIHEHHS PadOThI;

- pepnexcus;

- Ipe3eHTalus paboThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B npornecce 00ydeHHs: MCIONB3YIOTCS CIEAYIOLIME OLIEHOUHbIE (POPMBI CAMOCTOSTEIbHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U NMPOMEXYTOUYHBIX
aTTecTaluu:

- 3al1MTa JJabOpPaTOPHBIX paboT;

- 3alllUTa MPAaKTUYECKUX padoT;

- KOHTpOJIbHas padoTa,

- 9K3aMEH.

OneHoyHbIE CPEICTBA TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIbHBIE 3a/1aHuUs
M0 MPaKTUYECKUM paboTaM MHAWBHIyaIbHO JUISl KQXKI0T0 00y4arouierocs.

B pesynbrare 0cBOCHUS AUCHUILIUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOIINE KOMIIETCHIINN:

KOI{ HaumeHoBaHNe KOMIIETEHIIMH BBINIYCKHHUKA
KOMIICTCHIIUHA

CrniocoOeH BBITIONHATH pPacdyeT W MPOCKTHPOBAHWE JETalieH, Y3JI0B WU
YCTPOUCTB PaJlMOTEXHUYECKHX CHUCTEM B COOTBETCTBUU C TEXHMUYECKUM
3aJJaHMEM, B TOM 4YHCII€ C HCIOJIB30BAaHUEM CPEACTB aBTOMAaTH3aLMU
IPOEKTHPOBAHUS

IK-1
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7.1 MeToabl KOHTPOJISI H OLCHUBAHMS Pe3yJbTATOB 00y4eHHUs!

[lepeuenp OLEHOYHBIX CpeACTB MO AucuHUIUIMHE «[eHepupoBaHue Hu (HOpPMHUPOBAHHE
CUTHAJIOBY.

HanmenoBanue

Bun xouTpons

Ne KOHTPOJIS Kpatkas xapakTepucTuka KOHTPOJIS Pe3yJIbTaTOB
pe3yIbTATOB

n/m
o0Oy4JeHus

pe3yJIbTaToB o0yueHHs
o0yueHus

KonTponbHas paboTa BBITOIHSIETCS

WHJUBUTyaIbHO KQXK]IBIM CTYJICHTOM.

1 T . Kontponbnas | KoHTposbHast paboTa cCOCTOUT U3 TPEX 3aIaHUi 110
cryH pabota TeMme paszena. [Ipu npoBepke npemnoiaBarenb

OILICHUBAET MPABUJIBHOCTH MPOU3BEICHHBIX

pacucToB.

JlaGopaTopHasi paboTa BHIIOIHIETCS
UH/IUBUAYAIBHO KaXKIBIM CTYJICHTOM.
OdopmileHHBI OTYET CTYAECHT CAeT
IperoAaBaTelio Ha IPOBEPKY B 3apaHee
YCTaHOBJIEHHBIN CpoK. IIpu npoBepke
IPEernoaBaTelb OIEHNBAET KayecTBO O(hopMIIeHHS,
NpPaBUIBHOCTh pacyeToB U BbIBOJOB. K 3ammure
JlaGopaTopHas | 1a6OpaTOpHON pabOThI JOMYCKAIOTCS CTYAEHTHI,
pabota KOTOpbIE BBITIOJIHUIN paboTy, 0OOPMUIIH B
COOTBETCTBUH C TPEOOBAHUSMH OTYET O

2 Texyuui

nabopaTopHOi paboTe U MPEIOCTABUIIU €r0 K
3amute. Kaxkiomy CTyIeHTyY 3aaeTcsl He MeHee 3-
X BOIIPOCOB Ha TEMY JIa0OpaTOPHOM pabOTHI.
Jlanee mpoBOaUTCS 3alIATA OTYETA KaXKIbIM
CTYJIEHTOM MHAMBUAYAIbHO B hopmate "Bompoc-
oTBeT" (3a/1ar0TCs 3 BOTIpoca).

[TpakTuyeckas paboTa BBIOTHIETCS
WHJUBUTyaJIbHO KaX/IBIM CTYJIEHTOM.
OdopmieHHBI OTYET CTYACHT CIaeT
IIpernoaaBaTelio Ha IPOBEPKY B 3apaHee
YCTaHOBJIEHHBIN CpoK. [Ipu npoBepke
npernoaaBaTesb OLIEHUBAET KauyeCTBO 0(OPMIICHHUS,
[IpakTnueckas
MIPaBUIILHOCTH PacueToOB U BbIBOAOB. K 3ammuTe

MPAKTHYECKON pabOThI IOMYCKAIOTCS CTYACHTHI,

3 Texyumin
Y pabora
KOTOPBIE BHITIOJIHUIN paboTy, 0O(OPMHIIH B
COOTBETCTBUH C TPEOOBAHUSIMH OTYET O
NPaKTUIECKOH paboTe U MPETOCTABUIIH €0 K
3ammre. KaxxaoMy cTyneHTy 3amaeTcs He MeHee 3-

X BOIIPOCOB Ha TEMY MPAKTHIECKOM padoThl. Jlanee
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MMPOBOAUTCH 3alllUTa OTYETA KAXKAbIM CTYJCHTOM
WHIWBUIyaTbHO B popMate "Bompoc-oTBET"
(3amarorcs 3 Bompoca).

4 [IpomexyTouHbIit

DK3aMeH

paboThI)

DK3aMeH MPOBOJAUTCS B YCTHOH popme. B
ayJIUTOPUU HaXOJIUTCS MPeroiaBaTelb U He Ooiiee
5 4enoBek U3 yucia cTyeHToB. Bo Bpems
IIPOBEJICHUS 3K3aMEHA €r0 YYaCTHUKaM
3arpellaercs UMETh pu ce0e U UCIOIb30BaTh
CpeJICTBA CBSA3H (COTOBBIE TEIEPOHBI, MUKPO(DOHbI
u 1p.). CTyaeHTy BBIIAETCS OMIIET C TpeMs
Bonpocamu. KoanuecTBo 10NOTHUTENbHBIX
BOIPOCOB — He OoJee AByX. KonmyecTBo
JIOTIOJIHUTEIIBHBIX BOIIPOCOB 3aBUCUT OT IOJHOTHI
OTBETa CTyJIeHTa. /[nurenpHOCTh SK3aMeHa 2 yaca
(120 munyT). K npomexxyTouHOM aTTecTanuu
JIOITYCKaIOTCS TOJIBKO CTYI€HTbI, BBIIIOJIHUBILINE
BCE€ BHUJIBI yU€OHOM pabOTHI, IPETyCMOTPEHHBIC
paboueid mporpaMMoii Mo JUCITUTIITMHE
«"enepupoBanuie U GOPMHUPOBAHUE CUTHATIOB)
(BBITIOJIHUJIM U YCTICTIIHO 3aIIUTHIH
n1abopaTopHbIe, NPAKTUYECKUE U KOHTPOJIbHBIE

7.2 Ikana v KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yYeHUsI

Iloka3aTeneM olleHMBaHMS KOMIIECTEHIIUI Ha Pa3JIMYHBIX STallaX UuX (I)OpMI/IPOBaHI/IH ABJIACTCA
JOCTHXXCHHC 06y‘-IaIOH_[I/IMI/IC$I IJIAHUPYEMBIX PC3YJIbTATOB O6y‘{eHI/I}I 10 JUCIHHMITIIMHE (MOI[yJ'IIO).

Kputepun onenuBanus

Iloka3zarennb > 3 4 5
3HATH: OO6yuatomtmiics Oo6yuatomtuiics OO6yuatomuiics OO0yuaromnuiics
- IIPUHIIMIIEI JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
MOCTPOCHHUS U MOJIHOE OTCYTCTBUE | HEMOJHOE YaCTHYHOE MOJIHOE
KOHCTPYHPOBaHUS WJIM HEJIOCTATOYHOE | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHE
OTJETbHBIX JIeTANIeH, | COOTBETCTBUE CJIC/TYIOLINX 3HAHUK: | CIEYIOIIMX 3HAHUM: | CIIEIYIOUIMX 3HAHWH:
y3JI0B U YCTPOMCTB CIIEAYIOIINX 3HAHUW: | - IPUHIUIIBI - MIPUHIINTIBI - IPUHIIUTIBI
PaIMOTEXHUYECKUX | - MPUHIUIIBI MIOCTPOCHUS U TTOCTPOCHUS U MIOCTPOCHHUS
cHUCTeM; TIOCTPOCHUS U KOHCTPYHMPOBaHHUS KOHCTPYHPOBAHHUS KOHCTPYHPOBaHUS
- BO3MOXKHOCTH KOHCTPYHPOBaHUS OTZAEJBHBIX JICTalleH, | OTHENBHBIX JeTalel, | OTAEIBbHBIX JCTalleH,
CHUCTEM OTZENBHBIX JE€TaNeH, | y3J0B U yCTPOUCTB Y3JI0B U YCTPOMCTB Y3JI0B U YCTPOICTB
aBTOMATH3MPOBAHHO | y3IJIOB U YCTPOMCTB PaIMOTEXHUIECKUX | PAAMOTEXHHUYECKHX | PaJIHOTEXHUIECKUX
IO MPOCKTHPOBAHUS | PAANOTEXHUYECKUX | CHCTEM; CHCTEM; CHCTEM;
PanMOTEXHUYECKUX | CHCTEM; - BO3MOXKHOCTH - BO3MOXKHOCTH - BO3MOXKHOCTH
CHCTEM. - BO3MOXKHOCTH CHCTEM CHCTEM CHCTEM
CHCTEM aBTOMATH3MPOBAaHHO | aBTOMAaTHU3UPOBAHHO | aBTOMATH3HPOBAaHHO
ABTOMATU3UPOBAHHO TO IPOCKTUPOBAHUA T'O IPOCKTUPOBAHUA ro MPOCKTUPOBAHUSA
T'O IPOCKTUPOBAHUA PAaAUOTCXHUYCCKUX PAAUOTCXHUYCCKUX PaauOTEXHUYCCKUX
PalIUOTEXHUYECKUX | CHCTEM cucTeM cucTeM
CHCTEM. Homyckarorcs Homyckarores CBoboaHO
3HAYUTEIbHbIC HE3HAYHUTEIIbHbIC orepupyer
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OInOKH, OIINOKH, MIPHUOOPETEHHBIMH
MPOABJIACTCA HCTOYHOCTH, 3HAaHUSAMU.
HEJO0CTaTOYHOCTh 3aTpyIHEHUs MpU
3HaHHI>i, 110 psay AHAJIUTUYCCKUX
TIOKa3aTesnew, oTeparnmsx.
oOyyaromuics
UCTIBITHIBAET
3HAYNTENBHEIC
3aTpyOHEHUS TIPH
OTIePUPOBAHUH
3HAHUSAMH MIPH UX
IIepeHoce Ha HOBBIE
CUTYAaIHH.
yMeTh! OO6yuatomtmiics He OO6yqatomtuiics OO6yuatontuiics OObyuaronuiics
BBITIOJIHATE PaCUEThI YMECT WA B JACMOHCTPUPYECT JACMOHCTPUPYECT JAEMOHCTPHUPYET
paIII/IOTeXHI/IlIeCKI/IX HEAOCTAaTOYHOU HCIIOJITHOC YaCTUYHOC I1I0JTHOEC
CHUCTEM C CTETICHU YMeEeT: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
HCIIONB30BAHIEM BBINOJIHATE PacyeThl | CIEIYIOMINX CIEYIOLINX CIEIYOLIX
COBpPEMEHHBIX PpalrOTEXHUYECKUX YMEHMUI: YMEHHUI: YMEHUM:
IPHK/IATHBIX CHUCTEM C BBINOJIHATE PAacYEThl | BBIIOJNHATH PACUEThl | BBIIOJIHATH PacyeThl
IIpOrpamm; HCIIOJIb30BaHUEM PAaAMOTEXHUYECKUX | PAIHOTEXHUYECKHX | PATUOTEXHUICCKUX
COBpPEMEHHBIX CHCTEM C CHUCTEM C CHCTEM C
TIPUKIIATHBIX HCTIIOJH30BAHUEM HCIIOTIH30BAHNEM HCTIOJIb30BaHUEM
IIporpamM; COBPEMEHHBIX COBPEMEHHBIX COBpPEMEHHBIX
TIPHUKJIATHBIX TIPHUKJIATHBIX TIPUKIIATHBIX
HporpamM; Iporpamm; porpamm;
Jomyckarorcs YMeHUs 0OCBOEHHI, CeoOoaHO
3HAYUTEIIbHBIC HO JIOIyCKAaIOTCs onepHupyer
OLIHNOKH, HE3HAYHUTENILHbIC PUOOPETEHHBIMU
MIPOSIBIISIETCS OLINOKH, YMEHUSIMH,
HEJOCTaTOYHOCTh HETOYHOCTH, NPUMEHSIET UX B
YMEHHUH, 110 psiLy 3aTpyIHEHUs MIpU CUTYyaLusIxX
TIOKa3aTesnew, AHAJTMTHYECKUX TIOBBIIICHHOH
o0yyJaroImuics OTIeparmsIx, CJIO’KHOCTH.
HCTIBITHIBACT TepeHoce yMEHH Ha
3HAYUTEIHHEIC HOBBIE,
3aTpyOHEHUS TIPH HECTaHJapTHBIE
OIIEpUPOBAHUU CUTYyalluU.
YMEHMAMU IIPU UX
MepeHoce Ha HOBBIE
CHUTYaIH.
BJIA/IETh: OOyuaromuiicst  He | OOydarommuiics B OO0yuaromuiics OO0yuaromuiics B
COBPEMEHHBIMU BiajeeT  WauM B | HEIOCTaTOUHOM YaCTUYHO BIIAJEET: MIOJTHOM 00BbeMe
METOMKaMHA HEIOCTATOYHOI CTETICHH BIIA/ICET: BJIaJICET:
pacyera n CTeNeHH BIAeeT COBPEMEHHBIMHU
TIPOCKTUPOBAHUS COBPEMEHHBIMHU METONKaMHU COBPEMEHHBIMHU
JeTajei, y3IoB U METOJMKAMH pacdera u METOIHKAMH
YCTpOWCTB COBPCMCHHRIMH pacuera u TIPOEKTUPOBAHUS pacdeTa u
pajpoTexHuuecKuX | Mo OAHKAMH MIPOEKTHPOBAHUS JeTaje, y3JI0B U MIPOEKTUPOBAHUS
CHUCTEM B pactera 1 JieTasnen, y3ioB U YCTpOMCTB JieTanei, y3iaoB u
COOTBETCTBHH C TIpOCKTHPOBAHIA YCTpOICTB PaguOTEXHUYECKUX YCTPOMICTB
TEXHUYCCKUM HeTaH?H’ ysnos PATUOTEXHUYCCKUX CHUCTEM B PaaUuOTEXHUYCCKUX
3aJjaHlEM C YCTpOHCTB CHCTEM B COOTBETCTBUH C CHCTEM B
HCIOJIb30BAHUEM PAZMOTEXHIUCCKUX | o rReTCTBIM C TEXHUYECKUM COOTBETCTBUH C
CpCACTB ChcTeM B TEXHUYCCKHUM 3alaHUEM C TEXHUYCCKUM
aBTOMAaTH3aLUH COOTBCTCTBHH C 3aJ]aHUEM C HCIIOJIb30BaHUEM 3a7laHiEM C
IIPOEKTUPOBAHUSL. TeXHUICCKIM UCIIOJIb30BaHUEM CpencTB UCIIOJIb30BaHNEM
3ajaHuCeM ¢ CpenCTB aBTOMAaTHU3alNU CpeAacTB
HCTONIB30BAHNEM aBTOMATH3aIHN MIPOEKTUPOBAHUSI. aBTOMAaTH3aIHU
cpeacTs MIPOEKTUPOBAHHS. HaBbIku ocBOEHBI, MIPOEKTUPOBAHUS.
aBTOMATH3allHH OO6yJatomtmiics HO JIOITyCKArOTCs CpobomHO
TIPOCKTUPOBAHMA. HCIBITHIBAET HE3HAUUTENbHBIC MPUMEHSIET
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3HAYUTENbHbBIE OLINOKH, I10JIy4YEHHBIE
3aTpyIHEHUS IIPU HETOYHOCTH, HAaBBIKU B CUTYyaLUsAX
NIPUMEHEHUH 3aTpyAHEHUS IIPU HOBBIILIEHHOU
HAaBBIKOB B HOBBIX AHAIIUTUYECKUX CII0’KHOCTH.
CUTYaLUAX. ornepauusix,

HepeHoce yMeHU Ha
HOBEIE,
HeCTaHJ[apTHbIE
CHUTYaIIH.

HIxkana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aAMEHA

[IIxasa orieHnBaHus

Omnucauue

O1iau4HO

BrinonHeHs! Bce BUbl yueOHOU paboThl, IPEIyCMOTPEHHBIE
y4eOHBIM M1aHOM. CTyJIEHT IEeMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHHI, HaBBIKOB MPUBEICHHBIM B TaOJIMIIAX ITOKA3aTENsM,
omnepupyeT NpUoOPETCHHBIMU 3HAHUSIMU, YMEHUSMHU, HABBIKAMH,
MPUMEHSET UX B CUTYAIUSAX MOBBIIIEHHOM CII0KHOCTH, HE
UCHBITHIBAET 3aTPyAHEHUHN IIPY aHAIUTUYECKUX OIEpaLUsX,
IIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYALUH.

Xopo1o

BrinonHeHs! Bce BB yaeOHOM paOOThI, TPEAyCMOTPEHHBIC
y4eOHbIM TI1aHOM. CTYIEHT IEMOHCTPUPYET YaCTHUHOE
COOTBETCTBHUE 3HAHUI, YMEHUI1, HABBIKOB IPUBEICHHBIM B Ta0JIULIAX
MOKa3aTessiM, ONeprupyeT NpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU,
HaBBIKaMH, IPUMEHSET UX B CUTYyaLUsIX ITOBBILIEHHOMN CIIOKHOCTH.
[Tpu 5TOM MOTYT OBITH TOMYIICHBI HE3HAYUTEIbHBIC OIINOKH,
HETOYHOCTH, 3aTPyAHECHUS NpU 18 aHATUTUYECKUX OTEepaLIUsIX,
MEPEHOCE 3HAHUI U YMEHU HA HOBBIE, HECTAHIAPTHBIE CUTYaLIMHU

Y,ILOBJIGTBOPI/ITCJ'IBHO

BrimoHeHs! Bce BUABI yaeOHOM paOOThI, TPeayCMOTPEHHBIE
y4eOHBIM MIaHOM. CTyIEHT IEeMOHCTPUPYET HETMOJIHOE COOTBETCTBUE
3HAaHUW, YMEHUH, HABBIKOB MTPUBEJICHHBIM B Ta0IMIIAX MOKA3aTeNsAM,
JIOTTYCKAIOTCS 3HAUYUTENbHBIE OITHMOKH, MPOSBIISETCS OTCYTCTBHE
3HaHUW, YMEHUH, HABBIKOB 110 PSIAY IMOKA3aTENEH, CTYyIEHT
HCIIBITHIBAET 3HAUYUTEIIbHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUU
3HAHUSMU U YMEHHSIMU MIPU UX MIEPEHOCE HA HOBBIE CUTYAllUH.

HeynosnerBoputensHo

He Brimonnen oauH uinu 6osee BUAOB yueOHOU padoTHl,
MPEIYyCMOTPEHHBIX Y4eOHBIM TIaHOM. CTYACHT IEMOHCTPHUPYET
MOJTHOE OTCYTCTBHE MJIM HEJIOCTATOYHOE COOTBETCTBHE 3HAHUH,
YMEHU, HABBIKOB MIPHBEICHHBIM B TaOJIHMIIaX MOKA3aTeIsIM,
JIOITyCKAIOTCS 3HAUUTENbHbIE OIIUOKH, IPOSIBIISETCS OTCYTCTBHE
3HaHUH, yMEHU, HAaBBIKOB IO PSAy MOKa3aTesel, CTYACHT He MOXKET
OTIEPHPOBATH 3HAHWSIMHA U YMEHHSIMH TIPU MX TIEPEHOCE HAa HOBHIC
CHUTYaIlUH.
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IIIxana oueHUBaAHUSA TEKYHIEro KOHTPOJIst

HaunmeHnoBanue KoHTpoOIs
PE3yNbTaTOB O0YUYEHUS

Ixkama oneHUBaHuA

Onucanue

Brmmonnenue u 3ammra
1a0opaTOpHOi paboThI 10
TeMe paszena

3ayTeHo: HabpaHo 2 u 6osee
0aioB

Heszaureno: Habpano 1 u
MeHee 0ayuioB

Kpurepuu onieHuBanus
OO0muit 6am1 mpu OIeHKE
CKJIA/IBIBAETCS U3 CIIECTYIOIINX
IoKa3areJeu:

- IPUBEACHBI METOANKHU
OLIEHKH TEXHOJOTHUECKUX
napameTpoB — 1 Gain

- BBIBOJIBI JIOTHYHBI U
o0ocHoBaHbI — 1 6ain

- ohopmiieHHE pabOTHI
COOTBETCTBYET TPEOOBAHUIM —
1 Gamn

- pacueTHas u rpaduveckas
YacTH BBIITOJHEHBI BepHO — 1
Oamn

B kauectBe opm TekyIero
KOHTpOJIA 3HAaHUH CTYJICHTOB
WCTIOJB3YIOTCSL OTYETHI MO
nabopaTopHbIM paboTtam. K
BBITIOJTHCHUTO
AKCIEPUMEHTAIBHOM YacTh
nabopaTopHOI pabOTHI
JIOTYCKAIOTCS CTYICHTHI,
MOATOTOBUBIINE MMPOTOKOJIBI
BBITIOJTHEHUS TA0OpaTOPHOU
pabotsl. [IpoToKOIIBI
0(OPMIIAIOTCSI B COOTBETCTBUU
¢ TpeOOBaHUSIMHU
METOMYECKUX yYKa3aHUN
kadeapsl. OT4eT 1Mo
nabopaTopHoii paboTte
COJICPKUT MPOTOKOJI
MPOBEACHUS J1abOPATOPHOM
paboThl, pacueThl,
rpaduuecKyro 4acTh, BHIBOJIBI.
3amura oTUeTa 10
nabopaTopHoO#t paboTe
OCYIIECTBIICTCS
WHAUBUAYATbHO. CTyIEHTOM
MPEIOCTABIISIETCS

0 OpPMIICHHBIH OTYET.
OuenuBaeTtcs kauecTBo 19
odopMIIeHHUS, TPABIILHOCTH
pacyeToB U BHIBOJIOB.
CTy/IeHTBI, HE BBIITOJTHUBIIINE
nabopaTopHyto padboTy, K
3alIUTe HE IOy CKATCS

Brinosinenue u 3ammra
MPaKTUYECKON pabOTHI IO
TeMe pazjena

3auyTeHo: HabpaHo 2 u 6oisee
0amioB

He3zaureno: nabpano 1 u
MeHee 0auioB

Kputepuu oniennBanus
OOmuit 6am mpu OIeHKe
CKJIQ/IBIBAETCS U3 CIEIYIOIINX
ToKazaTesneu:

B kauectBe opM TeKyIero
KOHTPOJISl 3HAHUN CTYZCHTOB
WCTIOJB3YIOTCSL OTYETHI MO
npakTuiyeckum padoram. K
BBINOJIHEHUIO
SKCIIEPUMEHTAIbHON YacTH
MPAaKTUYECKON pabOThI
JIOIyCKAIOTCS CTYACHTHI,
MOJIrOTOBUBIINE MPOTOKOJIBI
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- IPUBEJICHBI METOTUKHU
OILICHKU TEXHOJOTHYECKUX
napameTpoB — 1 Gasr

- BBIBO/IbI JIOTUYHBI U
o0ocHOBaHbI — 1 6am

- oopMmieHHE PabOTHI
COOTBETCTBYET TPEOOBAHUIM —
1 Gamn

- pacueTHas U rpapuueckas
YacTH BBITOJHEHBI BEpHO — 1
Oamn

BBITIOJTHEHUS! TPAKTHYECKON
pabotsl. [IpoTokos
0(hOPMIISIOTCS B COOTBETCTBUU
¢ TpeOOBaHUSIMHU
METOJMYECKUX yYKa3aHUN
kadenper. OTueT 1o
MpaKTUYEeCKOn paboTe
COJICPKHT TPOTOKOJI
MIPOBEACHUS IPAKTUYECKON
paboThI, pacueThl,
rpau4ecKyro 4acTb, BEIBOBI.
3amura oTYeTa IO
MpaKTUYeCcKOn paboTe
OCYILECTBIIACTCS
UHAUBUYaNbHO. CTyIeHTOM
MIPEOCTaBIIACTCS
0(OpMIICHHBIN OTYET.
OreHuBaeTcs kadecTso 19
oopmieHus, NpPaBUIBHOCTD
pacueToB U BBIBOJIOB.
CTyneHTbl, He BBIIOJIHHUBILIUE
MIPAKTUYECKYIO paboTy, K
3alIUTe HE Oy CKAarTCs

KonTponbhas pabora

OtnuHoO - PaboTa BBICOKOTO
KauecTBa, YPOBEHb
BBITIOJTHCHHSI OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETHIECKOE
CoJIepXKaHKUe Kypca OCBOCHO
MOJTHOCTHIO, 0€3 TPOOEIIoB,
HEOOXO0IUMbIC TTPAKTHUECKHE
HABBIKU pa0OTHI ¢ OCBOCHHBIM
MaTepHasoM c(hOPMHUPOBAHBI,
BCE TIPETyCMOTPCHHBIC
mporpamMmMoi o0ydeHust
yUeOHBIC 3aIaHHsI
BBINOJIHEHBI, JTNOO HEKOTOPHIE
U3 BBITIOJTHEHHBIX 3a/1aHUN
coJiepKaT He3HAYUTETbHbIC
OINOKH

Xopouio - YpoBeHb
BBITTOJIHEHHSI PA0OTHI OTBEUAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHYECKOE
CoJIepXKaHKUEe Kypca OCBOCHO
YaCTUYHO, HO MTPOOEITBI HE

KonTponbhas padbora
BKJIIOYAET OTBET Ha
TEOPETHYECKUI BOIPOC U
pEelIeHNE 3aJa41 B ay IUTOPUN
U IPOXOIUT IOCJIE U3YUYEHHUS
NIEPBBIX TPEX pa3JENoB Kypca.
bunets! cocTosAT U3 BONIPOCOB
U 3a]1a4, MO3BOJIIOIINX
OIICHUTH CHOPMUPOBAHHOCTH
koMmmeTeHIu. Ha oTBeTst
orBoauTca 40 MUHYT.
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HOCSIT CYILIECTBEHHOTO
xXapaxkTepa, Heo0X0IMMbIE
NPaKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM
MaTepuaioM B OCHOBHOM
c(hOopMHPOBAHBI, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C
omuoKaMu

VY 10OBIETBOPUTEIBHO -
TeopeTrueckoe cofepxaHue
Kypca OCBOCHO YaCTUYHO,
HE00X0IMMbIE IPAKTUYECKUE
HaBBIKU PaOOTHI HE
c(OpMHUPOBAHBI,
OOJIBILIMHCTBO
IIPEyCMOTPEHHBIX
IIPOrpaMMOM 3aJaHUl HE
BBINTOJIHEHO; TIPU
IOIOJTHUATEILHOMN
CaMOCTOSTENILHON paboTe Haj
MaTEpUaJIOM Kypca BO3MOXHO
MOBBIIIIEHHE KaYeCcTBa
BBITIOJIHEHHSI YI€OHBIX
3a/1aHUM.
HeynoBneTBoputensbHO -
TeopeTtrueckoe cofepxxaHue
Kypca He OCBOEHO,
HE00X0IMMbI€ PAKTUYECKHE
HaBBIKU PaOOTHI HE
c(hOpMHUPOBAHBI,
IIPElyCMOTPEHHBIE
IIPOrpaMMoOi 3aJjaHus He
BBITTOJIHEHBI

7.3 OueHoYHbIE CPeICTBA

7.3.1 Texkymmuii KOHTPOJIb

TunoBbie BapuaHThl KOHTPOIHHON PabOTHI

BapuanT 1

1. Hapucyiite nuHaMuuecKue, Harpy304Hbie, aMILUIUTY THO-YACTOTHBIC XapaKTePUCTHKH,
(hazo4acTOTHBIE XapaKTEPUCTUKU FeHepaTopa.

2. PaccunTaiite Kodh(HUIMEHT YCHUICHHS paronepeaTInKa 1o MOITHOCTH B pa3ax u
nernubenax mpu MOIIHOCTH CUTHAJIA, TiepeaBaeMoro B anteHny =1 kBt, koaddurmente =0,7 u
MOITHOCTH BO30yauTens =1 MBT.
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Bapuant 2

1. CocraBbTe 00001IEHHYIO CTPYKTYpHYI0 cxemy ['BB.

3. Paccumraiite K03((HUIHEHT YCHUIICHUS paJHOTIepeIaTInKa 10 MOITHOCTH B pa3ax
nerubenax mpu kodddunrente ycunenus 1-ro kackanga 8 ab, 2-ro xackana - 9 nb, 3-ro kackazga - 6
nb.

TunoBbie BONPOCHI K 3alIUTE JAOOPATOPHBIX PadoT

Jlabopamopnaa paboma Nel 1o Tteme: W3ydeHue XapaKTEpUCTHK OUIOJISPHBIX
TPaH3UCTOPOB.

1. Ot yero 3aBUCHUT TOK KOJUIEKTOpA TpaH3UCTOpa?

2. UTO Takoe TOKU YTEUKH TPAH3UCTOPA B PEKUME OTCEUKHU?

3. UTO MOKHO CKa3aTh MO BBIXOJHBIM XapaKTEPUCTHKAM O 3aBHCHMOCTH TOKa KOJUIEKTOpA OT
TOKa 0a3bl U HAMPSKEHUS KOJUIEKTOP-3MUTTEP?

4. YTo MOXHO CKa3aTh MO BXOAHON XapaKTEPUCTUKE O Pa3INuUU MEXKIY 0a30-3MUTTEPHBIM
IIEPEXOJIOM U JUOJIOM, CMELICHHOM B IIPSMOM HalpaBIE€HUU?

5. OaMHAKOBO JIM 3HAUYEHUE I'sx B JIFOOOM TOUKE BXOJHOMN XapakTepUCTUKU?

6. Kak oTnuyaercss mpakTH4ecKoe 3HAYEHHE CONPOTHUBICHHMS 1> OT BBIYMCICHHOTO IIO
dbopmye?

7. ITouemy B OUIIOJISIPHOM TPAH3UCTOPE MPOUCXOIUT YCUIICHUE HJIEKTPUUECKUX KOJeOaHMi
10 MOIIIHOCTH?

8. Ilouemy TpaH3ucTop B cxeme BKIOYeHUs ¢ OD MoKeT 00eCeunTh yCUIICHHUE 10 TOKY, a B
cxeme ¢ Ob Het?

9. Yto coboii npeAcTaBiIsIIOT BXOJHbIE M BBIXOJIHBIE XapaKTepUCTUKH TpaH3uctopa ¢ Ob u
03? Kak 00bSICHUTD XapaKTep MOBEIEHUS 3TUX XapaKTEPUCTUK?

10. TIlepeuncauTh OCHOBHblE pexuMbl paboTel BT W yka3zaTb UX Ha BBIXOAHBIX
xapaktepucTukax B cxemax ¢ Ob u O0.

Jlabopamopnas paboma 2. ViccnenoBaHue MOJIEBBIX TPAH3UCTOPOB.

1. Yem oTaM4arOTCs YHUIIOJIPHBIE, MOJIEBBIE U KAHAJIbHBIE TPAH3UCTOPHI?

2. UTo TaKkoe MmoporoBoe HaNpsHKEHUE U HATPSKEHNUE OTCEUKN?

3. Kakue cymiecTByoT pa3HOBHIHOCTH MOJIEBBIX TPAH3UCTOPOB?

4. TToueMy 1OJIEBOM TPAH3UCTOP 00J1a/1a€T YCHIIUTEIbHBIMU CBOMCTBAMHU?

5. Kakumu gpusndyeckumu sIBICHUSIMH OTpaHUYMBAETCs Auana3oH pabounx vactot B [1T?

6. B yem oiimume cratmueckux xapakrepuctuk 1T ¢ ynpasmstromum p-n-nepexoxom u M/II1-
TPAH3UCTOPOB C BCTPOEHHBIM U MHAYLIUPOBAHHBIM KaHAIOM?

7. KaxoBbl 001aCTH MPpUMEHEHUS TIOJIEBBIX TPAH3UCTOPOB?

Jlabopamopnass  paboma 3. HcciaenoBaHue — HOMYNPOBOJHHKOBBIX — T€HEPATOPOB
rapMOHHUYECKHX KOJIeOaHU.

1. IIpu KaKMX yCIOBUSAX YCHIIUTEIFHOE YCTPOHCTBO, OXBAUEHHOE OOPATHOW CBS3BIO, MOXKET
IIPEBPATUTHCS B aBTOreHEpaTop?

2. [TpuBenute pacyeTHbie (OPMYIIBI IS MTOITYIPOBOIHUKOBBIX T€HEPATOPOB.

3. Ilepeuncnure HEAOCTATKU U TOCTOMHCTBA T€HEPATOPOB PA3HBIX THUIIOB.

4. Yro Ha3bpIBaeTCS YIJIOM OTCEUKH U KaK OH 3aBUCUT OT HAIPSKEHUS

CMEIIECHUS U aMIUIATY 16l TADMOHUYECKOTO BO3JIEHCTBUA?

Jlabopamopnas paboma 4. ccnenoanue RC — reneparopos.

1. Kakue cxeMbl HCTIONB3YIOTCS TipH mocTpoeHnu RC-renepatopos Ha OY?

2. B yem npeumy1iecTBO reHepaTopoB ¢ MocToM BuHa.

3. [IpuBenure popmyity, MO KOTOPOH MOKHO PACCUUTATh YaCTOTY KOJIEOAHUH.

4. KakoBa 3aBHCHUMOCTh aMIUIUTYAbl U YacTOTHl KOJIEOAHWI OT HAIPSHKEHUS CMEIICHUS
ITHOIOB?
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5. KakoBa 3aBUCHUMOCTH ()OPMBI M aMIUIUTYJbl BBIXOAHOTO HANPSDHKEHHS TE€HEpaTopa OT
KodduimeHTa 0OpaTHOI CBA3U?

6. KakoBa 3aBHCHMOCTh aMIUTUTYABI W ()OPMBI BBIXOJHOTO CHTHAJia TEHEpaTopa OT
HaNpsOKEHUs CTa0MIIN3aluK CTaOUIUTPOHOB?

7. KakoBa 3aBUCHMOCTh aMILTUTYAbI U ()OPMBI BBIXOAHOTO HANPSKCHUS OT COOTHOIICHUS
COIIPOTHUBIICHUH PE3UCTOPOB NPH HEU3MEHHOM K03 urimeHnTe oOpaTHOMN CBsI3U?

8. Paccuurath yactoTy reHepanuu kosnebanuu B RC-reneparope ¢ mocrom Buna, eciiu Cn =
7 5®, Rn =10 kOm

Jlabopamopnas paboma 5. ViccinenoBanue reHepaTopa ¢ KBapleBbIM PE30HATOPOM.
1. HazoBuTe 06actu IpUMEHEHHUsI TeHEPATOPOB C KBapLIEBBIMU PE30HATOPAMHU.
2. Kak ycTpoeH KBapLeBblii pe30HaTop?
3. IlpuBemute dopmyny nans omnpeneneHuss COOCTBEHHOM YacTOThl IMOCJIEI0BATEIbLHOTO
K0JIe0aTeIbHOT0 KOHTYpa B 9KBUBAJICHTHON CXeMe KBapLIEBOr0 pe3oHaTopa

Jlabopamopnas paboma 6. VccnenoBanue aMIUTUTYAHOTO MOIyJIATOPA.
Yem oTimyaercs npoiecc hopMupoBanus AM-curHana ot mpeoOpa3oBaHus YaCTOTHI?
[TosicHuTe HEOOXOAMMOCTD YIIpaBICHUS KOJICOAHUAMHU PAJMOYACTOTHI IIEpeIaTunKa
UTto Takoe aMILTUTYAHAST MOJTYJISIIIUS ?
HazoBuTe criocoObI OCYIIECTBICHHS aMIUTUTYTHON MOTYJISIITIH.
Hanummre ypaBHEeHHE aMIUIATY THO-MOAYTUPOBAHHBIX KOJICOAHHIA.
OT4ero 3aBUCHUT MUPUHA CIIEKTPA YACTOT MPH aMIUTUTYTHON MOTYJISIITAN?
Y10 Takoe OOKOBBIC YaCTOTHI U OOKOBBIE IT0JIOCHI?
3adyeM HEOOXO0IUM HEJTMHEHHBIHN 3JIEMEHT B CXE€ME aMILTUTYTHOH MOIYJISIIUN ?

LN~ WNE

Jlabopamopnas paboma 7. ViccinenoBanne 0amaHCHOTO aMILTUTYAHOTO MOIYJISATOPA.
1. Tloschute cxeMy OaJlaHCHOTO MOAYJIATOPA.

2. TlosicauTe paboTy GagaHCHOTO MOIYIISITOpPa

3. Kakum o0pa3oMm ycTpaHsieTcs Hecyliee Koyebanne B 0amaHCHOM MOIyJsiTope?

Jlabopamopnas paboma 8. VlccinenoBanne aMILTUTYIHO - HMITYJIbCHOT'O MOTYJISTOPA.

1. Kak BbIOMpaeTCsi COOTHOIIIEHHE MEXKAY HECYIIeH M MOAYIHPYIOUICH YacTOTOW aMIUIATYTHO-
UMITYJILCHOTO MOJTyJIsiTopa’?

2. C xakoii Iebr UCIOb3yeTCsl HCTOUHUK cMmemenus Ur?

3. [losicHuTe cXemMy aMIUIUTYAHO-UMITYJILCHOTO MOAYJISITOPA.

Jlabopamopnas paboma 9. ViccnenoBanue yriioBoro MOAyJIsATOpa.
4. Yto o3HAYaeT yrioBast MOAYJISIH?
5. Tosicaute cxemy ($azoBOro MOAYJIATOPA.
6. B uem 3akmrodaeTcs paznuune MeXIy (pazoBOH M YaCTOTHON MOTYIISITUECH ?

Tunosble BONPOCHI K 3a1MTE NPAKTHYECKUX PadoT

Ilpaxmuueckoe 3auamue 1. Pacuer mapamMeTpoB U XapaKTEPUCTUK MACCUBHBIX 3JIEMEHTOB R,
L, C u XxapakTepHCTHK TMOJYIMPOBOJHUKOBOTO JHOJAa B YCTPOMCTBAX TE€HEPUPOBAHUA U
dbopMUpOBaHUS PaIMOCUTHATIOB.

1. K wupeanbHOM KaTylike HWHAYKTUBHOCTH C HYJICBBIM HayaJdbHBIM 3HAYCHHEM TOKa
MOJKIIoYaeTcsl uaeanbHbli uctouHuk moctossHHOM JJIC. Kak w3 rpaduka Toka B KaTylIke
OTPENICTUTh BETUYNHY UHYKTUBHOCTU?
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2. K upeanpHOW KaTymIke WHAYKTUBHOCTH C HEHYJIEBBIM HAadaJIbHBIM 3HAYCHHEM TOKa
HOJKJII0oYaeTcsl uaeanbHblii ucTouHuK mnoctossHHoi DJIC. Kak Oyner usMmeHsTbes rpaduk mpu
M3MEHEHUHU BEJIMYMHBI HAYaJIbHOTO TOKa?

3. K wupneanbHOll KaTylike WHAYKTUBHOCTH C HYJEBBIM HadalbHbIM 3HAYCHHEM TOKa
MOJIKJIFOYAETCs UJlealbHbIN HCTOUHUK cuHycouaanbHoi 3J1C. Hapucyiite BpeMeHHbIE 3aBUCUMOCTH
TOKa B MHAYKTUBHOCTH IIPH PAa3JIMYHbIX HaYaIbHBIX (a3ax nojkiaoueHus ucrounuka D/C.

4. Kak u3 rpa¢uka HalpspKeHUs Ha KOHJIEHCATOPE OIPEIEIUTh BEIMYUHY €r0 eMKOCTH?

5. K naeanbHOMy KOHJEHCATOpPY C HEHYJIEBBIM HadajbHBIM HANPSIKEHUEM IOJKIH0YAETCs
MCTOYHUK MOCTOSIHHOTO ToKa. Hapucylite BpeMeHHbIE 3aBUCUMOCTH HalpsKEHUS! HAa KOHAEHCAaTOpe
IIPY Pa3IMYHBIX 3HAYEHUSIX HAYaJIbHOIO HAIIPSKEHHUS.

6. K wungeampHOMY KOHAEHCATOPY C HYJEBBIM HAa4YaJIbHBIM 3HAYCHUEM HANPSKCHHS
MOJIKJIFOYAETCS UCAIbHBIM UICTOYHUK CHHYCOUJAJIBHOTO ToKa. Hapucyiite BpeMeHHbIE 3aBUCUMOCTH
HaANPsDKEHUS Ha KOHJIEHCATOPE MPH Pa3JInYHbIX HAYaIbHBIX (Pa3ax MOAKIIIOUEHUS UCTOYHHUKA TOKA.

Ipakmuueckoe 3anamue 2. Pacuet TpaH3UCTOPHOTO KacKaJla YCHIIUTENSI MOILIHOCTH BBICOKOM
YaCTOTHI [0 CXEME C OOLIUM IMUTTEPOM.

1. TlosicHuTe cxeMy TpPaH3UCTOPHOI'O KacKaja yCHJIUTEINSE MOLUIHOCTU BBICOKOW YaCTOTHI 110
cXeMe ¢ OOIIMM SMUTTEPOM U Ha3HAUEHUE OCHOBHBIX 3JIEMEHTOB CXEMBI.

2. HazoBuTe HCXOJHBIE IaHHBIE TP pacyeTe TPAH3UCTOPHOTO KacKaja YCHUIIMTEINS
MOIIIHOCTH BBICOKOW YaCTOTHI IO CXEME C OOLIUM SMUTTEPOM.

3. TlosicHHTE OCHOBHBIE STambl pacdyera TPAH3UCTOPHOTO KacKasla YCHUJIMTENS MOIIHOCTH
BBICOKOM 4aCTOTHI IO CXeMe C OOLIUM SMUTTEPOM.

4. Ha30BuUTE OCHOBHBIE MPEUMYLIECTBA CXEMbl TPAH3UCTOPHOIO KAacKala YCHIIUTENS IO
cXeMe ¢ OOIINM SMUTTEPOM.

Ilpaxmuueckoe 3auamue 3. JHEPTETUUECKUMN pacu€T KackaJoB ycuieHus MomHoctr ['BB.
1. Jlaiite onpenenenue Ko3pduimenTa ycuiaeHus mo MOIIHOCTH.

2. Hamummre dopmMyiny uis BerauciaeHus inexkrporroro KIT/I.

3. Kaxum o6pazom Beraucnuth nonusiid KIT/[ aktuBHOTO 2riemenTa?

4. Hazowute criocoOs! nopeimenus KIT[ I'BB?

Ilpakmuueckoe 3ansamue 4. VI3yuyeHHe Harpy304yHbIX XapaKTEPUCTUK M ONTHMAJIbHBIX
pexxumoB padotsl I'BB.

1. HasoBure craTHuecKue XapaKTePUCTUKU 000OIIEHHOI0 aKTUBHOTO 3JIEMEHTA.

2. Yro Takoe HeIOHANPSKEHHBIN pesxkuM padoTsl [ BB.

3. Uro Takoe KpuTHUYECKUM pexxuM padboTel [ BB?

4. Kaxum 006pa3oM OnpenenuTh yroi OTCeUKu?

IIpaxkmuueckoe 3anamue 5. BeIO0op 1 pac4éT NPUHIIUNNAIBLHON CXEMBI aBTOT€HEpaTopa.

1. TlpuBenure cxemy LC- aBTOreHeparopa Ha OWNOISAPHOM TPAH3UCTOPE M IOSICHUTE
Ha3HauYEHHE OCHOBHBIX YJIEMEHTOB CXEMBI.

2. TlosicHnTe KakuM 00pa3oM MOXKHO OTPENENUTh CTAIIMOHAPHYIO aMIUIUTYAY KoJjeOaHwMs
rpadu4ecKUM METOJIOM.

3. 3amnummTe ¥ MOSCHUTE YCIOBHE CaMOBO30Y KICHHS aBTOr€HepaTopa.

4. Ha3oBuTe JOCTOMHCTBA M HEIOCTATKU MATKOTO M KECTKOTO PEKUMOB CAMOBO30Y KICHHUSI.

IIpakmuueckoe 3ansamue 6. PacuéT BBIXOJHOIO Kackaja IepelaTd4nka C aMILIUTYAHOM

MOZYJISILIACH.
1. Tlosicuute oTambl pacyeTa BBIXOJHOTO KacKaja IMepefaTdvka C  aMIUIMTYIHOM
MO JISILUEH.

2. Kakum o0pa3om OCyIIECTBISICTCS BEIOOP THTIA M KOJMYECTBA TPAH3UCTOPOB.



4.

23

[Touemy HEOOXOAMMO O0ECHEUnTh PEKUM PabOTHI, TPU KOTOPOM pabodasi TOYKa He
BBIXOJMJIA 3a TMpenenibl MNPSIMOJIMHEHHOIO Yy4yacTKa CTaTUYeCKOM MOAYJISLUOHHOM
XapaKTePUCTUKHU?

KakuMu nokasarensiMu XapakTepu3yeTcsi CpeAHUN pexXUM MOIYJIISIMN?

Ipaxmuueckoe 3auamue 7. Pacueta yCWIMTENS MOITHOCTH C KOJIJIEKTOPHOU MOYJISILIUEH.

1.
2.

3.

HazoBurte, ueM xapakrepu3yercs KOIEKTOPHAs MOAYJISLHS?
[TosicHuTE 3TaAnBI pacyeTa yCUIUTENSA MOIIHOCTU C KOJUIEKTOPHON MOIYJISALUCH.

HazoBute ucxoaHbIe 1aHHbIE, UCTIOJIb3YEMbIE ITPH pacueTe Kackaga ¢ KOJJIEKTOPHOU
MOJTYJISILUEH.

Kaxkas u3 monynsiiuit 6a3oBasi UM KOJUIEKTOPHAS UCIIOIB3YETCs Yallle B aMIUIUTYTHO-
MOJIyJINPOBAHHBIX ME€pelaTUhKaxX U nouemy?

HpakmuquKoe sauamue 8. Pacuer aBTOIr¢HepaTropa ¢ 4aCTOTHBIM MOAYJIATOPOM.

ko

[TosicHuTe MOHATHE MOAYJISIIMOHHAS XapaKTEPUCTHKA YaCTOTHOTO MOYJISITOPA.
[TosicHuTe Ha3HAYECHHE PJIEMEHTOB B CXEME aBTOT'€HEPATOPa C YACTOTHBIM MOIYJISTOPOM.
HazoBuTe 0OCHOBHBIE ATaIbl pacyeTa aBTOr€HEepaTopa ¢ YaCTOTHBIM MOIYJISITOPOM.
Jaiite onpeneneHue 1eBUalMU YaCTOTHI.

3anumute Gopmymy Ui onpeaeieHus kodhduimenTa o0OpaTHOM CBSI3U.

Ipaxmuueckoe 3anamue 9. JHEPreTUUECKUN U JIEKTPUUECKUM pacuéT OTAENIbHbBIX KaCKaJ10B

panuornepeaTIuKoB.

1. Onummure 0600IIEHHYIO CXeMY paroIepeIaTInKa.

2. HazoBure ycTpoHCTBa, NpUMEHSIEMBIE B KauecTBE KOJeOATEIbHBIX CHUCTEM B
panuorneperaTInKax.

3. HazoBute 0OCHOBHBIE SHEPTETHYECKHE XaPAKTCPUCTHKH PATUOTIEPEIATIUKOB.

4. OnumwMre  METOAWKY  DJHEPreTHYecKoro  pacdyéra  OTACIBHBIX  KAacKaJoB
panuonepeaTIuKoB.

5. Onwumute METOJIUKY AIIEKTPUIECKOTO pacuéra OTJENBHBIX KacKaJI0B
panuonepeaTIuKoB.

7.3.2 IlpoMeskyTOYHAA aTTECTAIUSA

Bormpocs k ax3aMeny

nioBbiieHus KI1JI v mosie3Hoi MOITHOCTH.

1. Teopus u pacuet ' BB. Cxemsl 'BB. Ncnonbs3yemMble 251eKTpOHHBIE PUOOPHI. ITK-1
2. Teopus u pacuer ' BB. [lunamuueckue XapakTepUCTUKH BBIXOJAHOTO Toka JII B MK-1
I'BB. Knaccudukarus pe:xuMoB.

3. Teopus u pacuer ' BB. Ueanuzanms CTaTHYECKNX XapaKTEPUCTHK AIEKTPOHHBIX MK-1
prOOpOB.

4. Teopus u pacuer I'BB. Omnpenenenne mnapamMeTpoB UACAIU3UPOBAHHBIX K-1
XapaKTEPUCTHK IO PeAIbHBIM CTATUYECKUM XapaKTEPUCTHUKAM.

5. Teopus u pacuer I'BB. ['apmonudeckuii ananu3 anogHoro toka. Koaddumument K-1
bepra.

6. Teopus m pacuer ['BB. Hcnonws3oBanue Bwicminx rapMoHuk B I'BB  mus MK-1

7. Teopwus u pacuet ' BB. PaboTta I'BB B nepeHanpsi»keHHOM peKHUMe. ITK-1

8. Teopus u pacuer 'BB. Pabora 'BB Ha moneBpIX TpaH3UCTOpax B TPAaHUYHOM U
HEJIOHANPSHKEHHOM PEKUMAX.

[K-1

I'BB.

9. Teopus u pacuer ' BB. MoaenupoBanue Ha D9BM 1amMnoBBIX U TPaH3UCTOPHBIX

[K-1
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10. Teopust u pacuer I'BB. I'BB ¢ TpaH3uctopamu B KJIII0OUEBOM PEKUME. K-1
11. Teopus u pacuer 'BB. YMHO)UTENN 4aCTOTHI. [TK-1
12. Teopus u pacuer I'BB. luoansie ' BB nnanazona CBY. [1K-1
13. Cxemsl ' BB. Cxembl reHepaTOpOB ¢ PE30HAHCHBIMU LIETISIMU CBSA3H. K-1
14. Cxembl 'BB. CxeMbl reHepaTOpoB ¢ HNIMPOKOAMANIA30HHBIMU LIETISIMU CBSI3H. ITK-1
15. Cxemsl I'BB. IlapanienbHoe BKIIFOUEHUE 3JIEKTPOHHBIX TPUOOPOB. [1K-1
16. Cxembl ' BB. JIByXTakTHbIE r€HEpaTOPHI. IK-1
17. Cxemsl ' BB. Cnoxenne momnocteit BY renepatopos. [1K-1
18. KoMnbprOTEpHOE MOJEIMPOBAHHUE U CXEMBI JIAMIIOBBIX M TpaH3ucTOpHBIX I'BB. K-1
19. YcroitunBocth padotsl I BB. ITK-1
20. VYcroitunBocts pabotsl BB Buasl M mpuuuMHBl HEYCTOWYMBOCTH PabOTHI MK-1
TE€HEPATOPOB.

21. VYcroitunBocts pabotel I'BB BausiHue o0paTHOH cBsI3u Ha YCTOHYHUBOCTH MK-1
JIMHENHON U KBa3WJIMHENHOU CUCTEM.

22. IlpuHuunsl U ycTpoWcTBa (OPMUPOBAHUS MOIYJIUPOBAHHBIX KOJEOAHUM. K-1
CerouHasi aMIUIUTYAHAsE MOAYJISILIMSL.

23. IlpuHuunsl U ycTpoWcTBa (OPMUPOBAHUS MOIYJIUPOBAHHBIX KOJEOAHUU. K-1
AHozHAs aMIUIMTYAHAsi MOIYJISLUS.

24. TlpuHuunsl U ycTpoWcTBa (OPMHUPOBAHUS MOIYJIUPOBAHHBIX KOJEOAHUM. K-1
AMIIIIUTY1HasE MOIYJISILIMS TPAH3UCTOPHBIX T€HEPATOPOB.

25. TlpuHIunel W yCcTpoWcTBa (OPMHPOBAHUS MOAYJIUPOBAHHBIX KOJICOAHHM. K-1
[lepenaTumku ¢ aMIUIUTYTHON MaHUITYJISILIUEH.

26. [IpuHIMIBI 1 yCTpoHcTBa OPMHUPOBAHUS MOAYIUPOBAHHBIX KojieOaHui. CUrHas K-1
C OJTHOTIOJIOCHOW MOJYJISILIUEH.

27. TlpuHIUOBI W YCTpOWCTBA (OPMHUPOBAHUS MOMYJIUPOBAHHBIX KOJICOAHUH. K-1
[IpenmyniecTBa NPUMEHEHMSI OJHOIIOJIOCHONW MOJIYJIILIMY B CUCTEMAX CBSI3H.

28. IlpuHIUmbBl ¥ yCTPOMCTBa (OPMHPOBAHUS MOJYJTUPOBAHHBIX KOJEOAHHIA.
CTpyKTypHBIE CXE€MBI CBSI3HBIX TNEPEIATIYMKOB M BO30OYIUTEICH C OIHOIMOJIOCHOM [MK-1
MOJTYJISITTACH.

29. IlpuHmunsl U ycTpoWcTBa (QOPMHUPOBAHUS MOAYJIHUPOBAHHBIX KOJEOAHUM. MK-1
TpeboBaHust K mapaMeTpaM OJHONOJIOCHBIX CUTHAJIOB.

30. [puHumMnel u ycTpodcTBa (OPMHUPOBAHUS MOAYIMPOBAHHBIX KOJIeOaHUH. MK-1
MeTobl nostyueHust KojaeOaHui ¢ OJHONOIOCHON MOTYJISIIMUEH.

31. [IpuHuuns! 1 ycTpoiicTBa GOPMUPOBAHUS MOTYJIMPOBAHHBIX Kosebanuit. Ooiue K-1
cootHoueHus npu YM u OM.

32. TlpuHnumel W ycTpoWcTBa (OPMUPOBAHUS MOIYIMPOBAHHBIX KOJEOaHUM. K-1
Mertob!l nonyyenuss YM. da3zoBbie MOAYJISITOPBI.

33. IlpuHnumsel W ycTpoicTBa (OpMUPOBAHUS MOIYJIMPOBAHHBIX KOJEOAHUH. K-1
YacToTHast MOAYJISILIMS B aBTOT€HEPATOpPaX ¢ MOMOUIbIO BapHKala.

34, TlpuHnMnBel W yCTpoWcTBa (OPMUPOBAHUS MOIYJIMPOBAHHBIX KOJEOAHUM.

MeTo bl IOBBIIIEHUS JTMHEWHOCTH, IIMPOKOIIOJIOCHOCTH U CTAOMIBHOCTH CpeIHEen [K-1
YacTOTHI IPH YIVIOBOM MOAYJISILIUU.

35. lpuHuunsl u ycTpodcTBa (GOPMHUPOBAHUS MOAYJIMPOBAHHBIX KOJEOAHUU.
OCOOEHHOCTH TOCTPOEHUS MEPEJaTYUKOB PA3IMYHOTO HA3HAYEHHUS C YIJIOBOM [K-1
MOJTYJISILIACH.

36. IlpuHmmnel u ycTpoiicTBa (GOpMHUPOBaHUS MOIYJIMPOBAHHBIX KOJIEOAHUH. K-1
[lepenaTunky JUCKPETHBIX CUTHAJIOB C YIJIOBOM MOJYJISIITUCH.

37. Obume cBeneHus 0 paboTe paguoIepearoIuX yCTpoiicTB. CTPYKTYpHBIE CXEMBI TK-1

NepCAaTINKOB.
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38. CTpyKTypHBIE CXEMBI CBS3HBIX MMEPEIATIYNKOB U BO3OYIUTENEH C OTHOMOIOCHOM MK-1
MOYJISILTUCH.

39. CoBpemMeHHBIE METO/IbI MPOEKTUPOBAHUS NIepenaTyukoB. Mcnonb3oBanue 9BM u K-1
cetu "MHTEpHET" npU MPOESKTUPOBAHUH.




