





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CXEMOTEXHHKA AHAJIOT'OBBIX 3JIEKTPOHHBIX YCTPONCTB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — criocobHOCTE CaMOCTOSITeNIBHO TIPOBOAWTE JKCIIepUMeHTabHbIe MCCIeAO0BAHUS U UCIIOJB30BaTh
OCHOBHBIe TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOTyYeHHBIX JaHHBIX

OIIK-4 — crocoOHOCTh MOHUMATh TIPUHLMIBI PabOThI COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJOTUH U
WCTO/b30BaTh X JJIs pelleHurs 3aa4 rnpogeCcCHOHaIbHON fesTeTbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 06pa3oBaHus:
OIIK-2

3HAHUA:

TIPe/ICTAB/ISITh ITO[XO0/Ibl Y TIPUHILIMTIBI CHHTEe3a aHa/IOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB;

YMeHUs:

3HaTh TUTIOBbIE TIPUeMbI TOCTpoeHus1 ADY, ycunuTenel, reHepaTopoB, (GUILTPOB;

HaBbIKU:

TIpOBe/leHHe SKCTIePUMEHTOB C aHA/IOTOBBIMU 3JIEKTPOHHBIMU yCTPOMCTBAMMU.
OIIK-4

3HAHUS:

rapaMeTphl U XapaKTepUCTHKH aHa/IOTOBBIX 3/IEKTPOHHBIX YCTPOMCTB (ADY); IPUHLMIIBI TIOCTPOEHUS U
(YHKLIMOHUPOBAHKS TUTIOBBIX YCUTUTE/ILHBIX 3BeHbEB C UCTI0/Ib30BaHHUEM 00paTHBIX CBsi3el;

YMeHus:

aHa/lli3 CXeM, BBbIBOZ, DPACUYeTHBIX COOTHOIIEHWN [/s1 THUIOBBIX YCTPOWCTB KAaK Ha [AUCKPETHBIX
KOMITOHEHTaX, TaK U Ha UHTerPa/bHBIX CXeMax;

HaBbIKU:

yMeTb OL|eHMBaThb JOCTW)KHMble TeXHUUeCKHWe XapakKTepucTUkKM ADY C yuyeTOM YpOBHS
MHKPO3/1IeKTPOHHON TEXHOMOTUU UX U3TOTOBJIEHUS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna CXEMOTEXHUKA AHAJIOTOBBIX JTEKTPOHHBIX YCTPOMCTB sisnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 0y10Ka 1 nporpamMMel IOATOTOBKHU 110 HaripassieHnto 11.03.01
PaouomexHuka.

CogepxaHve SUCLMIUIMHBL IB/IseTCs jjorndeckuM rnpogovkenreM aucoyiuive: JJIEKTPOHHBIE N
MUKPOJJIEKTPOHHBIE ITPUBOPBI.

Cogep>kaHue AUCLUIIIMHBI SIB/SIETCS OCHOBOﬁUAHH ocBoenns guciumne: Y CTPOMCTBA IIPUEMA
M ITPEOBPA3OBAHUSI CUT'HAJIOB, YCTPOUCTBA ®OPMUWPOBAHUS U TEHEPUPOBAHUS
CHUT'HAJIOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — CriocobeH caMOCTOATETLHO TTPOBOJUTH SKCTIEPUMEHTA/IbHbIE UCC/IeI0BAaHUS U UCTIO/Ib30BaTh
OCHOBHBIE TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOTyYeHHBIX JaHHBIX

¢ OIIK-3 — CrniocobeH PUMEeHSITb METOZBI TTOUCKA, XpaHeH sI, 00paboTKH, aHa/M3a U MPeJCTaBIeHNs B
TpebyeMoM popmare WHPOPMAILIMK U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOJTIO/as TPy 3TOM
OCHOBHbIe TpeOOBaHUS MHPOPMAIMOHHOH 6e30MacHOCTH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue

3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

OIIK-4

Pa3pen 1. Anasorosast 3/1eKTpoHHKa. OCHOBHEbIe paszesbl, CocTaBHble
YacTH, KnaccupukaLus.

=
(=}

Paspen 2. Ycunurenu. Yeunurenu. Kparkas knaccudukanysi. OCHOBHbIe
THIBI yCUIUTe eld. BHellHNe XapakTepUCTUKK ycunuTeseid. OCHOBHbIe
CXeMbl BK/IFOUEHUs] TPAH3UCTOPOB B OJAHOKACKAJHbIX yCUIUTEISIX.
CpasnaurenbHble xapaktepuctiki (KI, KU, KP,RBX, R BbIX,
MHBEPTHPYIOIMH, HeHBEPTUPYIOLIMIA, Ha3BaHUs KacKazioB). ObparHast
(OC) cBs3b B ycunutensx. CTpyktypHasi cxema ycunurens ¢ OC,

ko3¢ duLpeHT nepeaaun no HanpsbkeHnro yeunutesns ¢ OC. Buger OC B
ycumressix. Hassanust OOC (otpunjatensHoit OC). BivisiHMe pa3muuHbIX
Turnos OOC Ha BHeLlHKe NapaMeTphbl yCUIUTeIs. MaioCUrHa/bHble
napametps! BT. CucTeMbl TapaMeTpoB JIMHEHHbIX YeThIPeXIIOI0CHUKOB.
IMousTHe 0 pabouyeli Touke (p.T.) TPAH3UCTOpa B yCU/UTeNTe. PeXum rmo
MOCTOSIHHOMY TOKY KacKa/ia yCH/leHUs, ToK rokos. [TosoxeHue p.T. Ha
CTaTHYeCKMX XapaKTepUCTHKaX TPaH3UCTopa. JIMHaMuyecKas BbIXOJHast
xapakrepuctrka BT, Harpy3ouHast psiMast /11 KacKa/ia C pe3UCTHBHOM
Harpys3Koid. JINHeiHbIH 1 K/TroueBoi pexkuMbl paboThl Kackaga. CxeMbl
TMMTaHKs TPAH3HUCTOPHOTO KAaCKazla, HOPMAaJIbHO OTKPBITBIN U 3aKPbITHIH
yCUIUTe/IbHbIe 371eMeHTbl. CXeMbl OpraHu3aLyy CMelleHus (PeXXuM 1o
TMIOCTOSIHHOMY TOKY) TPaH3MCTOPHBIX KacKaoB. IToHsiTHe o Kaccax
YCH/IeHHsI TPAH3UCTOPHBIX KacKazioB, (hJaKTOPbI BIMSIOLIE Ha K/IacC
ycunenust. Knacc ycunenns A, cBoiicTBa, 10/IoKeHHe paboyeii TOUKH, K.
Knacc ycunenusi B, AB, cBoiicTBa, nonoxeHue paboueii TouKH, KIij.
Kuacc ycunenus C, cBOMCTBa, MosioxeHHe paboueii TOUKH.
Kosdduimentst bepra, ki, [JByXTaKTHbIe KaCKaibl YCH/IEHHS, PUHLIAIT
JieiicTBuA, K/1ace ycuieHus, pyroe Ha3BaHHe Kackazia. Knacc ycunenus
H, npuHuun geiicTBus, nonoxeHue paboueit Touku. Knacc ycunenus D,
TIPUHLIUI iefCTBYS, CBOICTBA, K. Mogem BT (dusuueckne HenvHeliHast
Y JIMHelHas1, 5KBHBajieHTHas1 ¢ h mapamerpamu). CocTaBHO# TpaH3UCTOD,
TUIBI, BJIMSIHME Ha apaMeTpbl Kackazia ¢ OK. KackogHas cxema (Ha
npumepe Kackazia O3-OB), Ha3HaueHue, CBOWCTBA. VICTOUHUKH TOKa,
OCHOBHBI€ TUMbI. [JUHaMUyYecKast Harpyska, CyLjHOCTb ¥ IPUMeHeHHe.
CxeMbl CIBMra YPOBHsI B TPAaH3MCTOPHBIX Kacka/ax. YacToTHbIe CBOMCTBA
kackaga O3 B o6mactu HY, o6bsicHenue Buga AUX. YacToTHbIe CBOMCTBA
kackaza O3 B obmactu CU, o6bsichenue Brga AUX. YacToTHbIE CBOICTBA
kackaga OO B obmactu BY, o6bsicHenne Buga AUX. YacToTHbIe CBOMCTBA
kackaga O3, rpadguk AUX, obbsicHenre Buga AUX. Kackazipl ¢
Me)KKaCKa/JHbIMU KOH/IeHCaTOpaMH M HeTloCpe/ICTBEHHOM CBSI3b0,
JIOCTOMHCTBA U HefocTaTKu. [JuddepeHIpanbHblii yCUIUTeNb, CTPYKTYypa,
cBolicTBa. OnepaioHHbIi ycunutens (OY) cTpykrypa, cBoiicTBa. CxeMbl
BK/IIOYEeHUsl orepaliioHHoro ycunutesns (OY), koadduieHT nepezjaun,
Tun OC, BxogHOe conpoTue/eHHe. PYHKIMOHA/MbHEIE 3BeHbs Ha Oa3e
onepanuonHoro ycunuresns (OY). Knaccudukaryst orneparuoHHbIX
ycumtesnieit (OY). OcHOBHBIe apaMeTpel OrlepaliiOHHBIX yCUIUTe el
(OY). IHCTpyMeHTa/bHbIM ONepaljOHHbIH yCU/INTe b, Ha3HaYeHHe
cBoiicTBa. IllymMOBbIe MapamMeTpbl ONepaloOHHOrO YCU/IUTeNs, [IyMoBast
MozeJIb.

52

48

20

20

Paspen 3. IlepeMHO)XHTe/ TN HaNpspKeHUit. [lepeMHOXUTENb
HarpshKeHUH, 0CHOBHBIE THITBI. [TepeMHOXXHTe/Ib HanpshKeHHUH (TipsiMoe
TriepeMHO)KeHHE), MHOKUTe/IbHOE $Ipo, CTPYKTypa. IlepeMHOXXUTeNb
HanpspKeHUi Ha KBaJpaTopax, CTPYKTypa. IlepeMHOXHUTe b HArpsDKeHUH ¢
ncrnonb3oBaHueM LIATI, crpykrypa. [IpuHImn fefcTBus.

12.5

0.5

0.5

12

20

20

Paspen 4. I'enepatopsl. ['eHepaTopbl, Ha3HaueHHe, K1accuuKaLys,
AstoreHeparopbl. CTpykTypHast cxema, AUX u GUX cocTaBHBIX yacTeit
aBTOreHepaTopa, yC/I0BUs reHepaljuy, YpaBHeHHe aBToreHepaTopa, ero
petienie, ITpocreiimii aBroreneparop Ha BT - My/bTHBHGpaTOp,
CTpyKTypHasi cXeMa aBTOreHepaTopa CHHYCOM/abHbIX Ko/ebaHuH,
ABToreHeparop ¢ MocToM BruHa, OfHOKOHTYpPHBIE aBTOreHepaTopbl,
060061ieHHast cxeMa I10 TlepeMeHHOMY TOKY. VIHyKTHUBHasi 1 eMKOCTHast
TpexTouky, CTabUIbHOCTb YaCTOThI OJHOKOHTYPHOTO aBTOreHepaTopa,
DaKTOPBI, BIUSIOLINE Ha CTaOUILHOCTb YaCTOThI OHOKOHTYPHOTO
aBTOreHepaTopa, Mepbl MOBBILIEHHS CTAGHIBHOCTb YacTOTBI
O/IHOKOHTYPHOTO aBToreHeparopa, KeaplieBelil pe30HaTOp, SKBHBa/IeHTHast
cxema, O/JHOKOHTYDHBI aBTOreHepaTop ¢ KBapLieBoi crabuiu3aryeii,
0606111eHHast cXeMa I10 TIepeMeHHOMY TOKY.

13

0.5

0.5

12

10

10

Paspen 5. ®uabTpbl. PUibTPhI, Ha3HauUeHHe, K1accudukarys. OCHOBHbIe
THIBI MACCUBHBIX GUIBTPOB. OCHOBHBIE TUITbI AKTHBHBIX GUILTPOB. RC 1
LC ¢unbTpbl. MarHUTOCTPUKLMOHHBIN 3 (eKT. DeKTpoMexaHnuecKuii
¢unerp. PuneTpel Ha ITAB. TTbe303¢ddeKT, KBapLieBble GUIBTPHI.
ITbe3osnexkrpuyeckue GuabTpsl. ITbe30MexaHnueckie GUILTPbL. PUILTPI
Ha OY. IlepeaarouHast GpyHKLMsS GUIbTpa, annpokcumanust AUX dumbTpa.
TonsTre o cuHTe3e (usTpoB 1o ux AUX, HY npotorun ¢uisrpa.
®Duserpsl BarrepBopra, Yebsbiuiesa, Kayspa, ocobeHHocTH nx AUX.

25

0.5

0.5

24

10

10

Paspen 6. ITATI. AIITI, K paTopbl Hanpsi . IJATI,
Ha3HaueHWe, MPUHLUN AelcTBuUs, napameTpsl. ALITT, Ha3HaueHue,
TIPUHLUIT A€HCTBYS, TUIIbI, TapaMeTpbl. KoMnaparop HanpspkeHui,
Ha3HayeHue, rapaMeTpsbl. Komnapa’rop HaI‘lpH)KeHl/Iﬁ Ha orneparjiOHHOM
ycumTee.

27.5

0.5

0.5

27

10

10

Paszpen 7. IIpeoGpa3oBaresu crieKTpa. MoayasToOpbl. AMIUIMTYAHBIH

6

24.5

0.5

0.5

24

10

10
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UM. CrpykrypHble cxeMbl UM fieTeKTOp

CxemorexHuka @M fieTeKTopoB.

MozynsaTop. YacToTHbli MogysTop. IIpsimMast M KOCBeHHasi YaCTOTHast
mMopaynsiuust. PasoBast Mogysyst. [Ipsimas dasoBast moaynsiius. Ilpsimas u
KocBeHHast a3oBast MoaysiLust. Jlemozynsitopsl AM. JleTeKTopsl.
KorepeHTHBbI U HeKOrepeHTHBII aMIIUTYAHBIN JieTeKTop. [leMoAy/IsSTophbl

netekTopoB. [lemopynsitopsl @M. CtpykTypHble cxembl @M [eTeKTOpOB.

0B. CxemoTexHuka UM

3 5 Paspen 8. HpeoﬁgazonaTeJm gacTorel. CTPYKTypHbIe CXeMbI 215 05 05 0 0 21 10 10
Hpe06pa3OBaTeneM yacToThl. CXeMOTEXHHKA HpeOﬁpéBDBaTe]Iel/I YaCTOThI.
Bcero 3a 5 cemecTp 180 10 6 2 2 170 100 100
Bcero no gucuuninHe 180 10 6 2 2 170 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Ne Homep 1 HanMeHOBaHue pa3jesa O0mnewMm, ayp.
TeMa NpaKTHYECKOr0 3aHIATHUS
n/n JUCLUNTAHBI 4acoB
1 |Pa3pmen 1. AHanoroBas 3/eKTPOHUKA. pa3zesibl CXeMOTEeXHUKHU 1
MeTtopuka pacueta KackazoB
2 |Pasgen 2. Ycunurenu. A P A 1
YCUIEHHUs
Bcero 3a 5 cemectp 2
3.3. JTaGopaTopHBIi NPAKTHKYM
Ne Homep u HauMeHOBaHHe O0nemMm,
Tema /1a00paTOPHOro NPaKTHKyMa
n/n pa3jesna JUCIUIIUHBI ayA. yacoB
Tunossle BkmoueHus OY; ycunmurens HY; ycunurens
1 |Pazgen 2. Ycunuresnu. Y Y 1
MOILIHOCTH
WccnenoBanue ofHO KOHTYpHOro reHeparopa LC u
2 |Pa3gen 4. ['eHeparopsl. A A Hyp parTop 0.5
reHepaTopa C KBapIieBOMW CcTabumu3anyei 4acToThl
3 |Pa3gen 5. ®UABTPSIL. UccnenoBanrie AUX TUMOBLIX TUHENHBIX 3BEHHEB 0.5
Bcero 3a 5 cemectp 2
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nbemMm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n pasjesa JUCHUILIUHBI 4acoB
1 Pa3zpen 1. AnanoroBas AmHanoroBasi 3/ieKTpoHrKa. OCHOBHBIE pa3/ie/bl 2
3/IeKTPOHHUKA. CXeMOTEeXHUKHU
PaccueT TUMOBBIX Kacka/loB ycunvTenel, Pacuer
2 |Pasgen 2. Ycunurenu. AOB Y ’ 48
ycuautens Ha OY
Pazpen 3. IlepemHoXuTEN .
3 N THUIIbI IIEPEMHOKUATEJIEH HallpSHKEHUS 12
HaTPsDKeHU.
9KBMBAJIEHTHAs CXeMa KBapLieBOro pe3oHaropa
4  |Pa3gen 4. ['eHepaTopsbl. Pl P pa, 12
MNHayKTUBHAs U eMKOCTHasi TpeXToUKa
5 |Pa3gen 5. ®unbTpsIL. Vi3yyeHre OCHOBHBIX THUIOB (UJIETPOB 24
Pazpen 6. LIAIL. ALII
6 A 4 HIL, o N3yuenne tunos LTAIT u AT 27
Komriapatops! HarpsokeHUn.
v Pazgen 7. IlpeoGpa3oBarenu Twurbl Liemne npeqHa3sHaYeHHBIX /17151 TPpeoOpa3oBaHuUs 24
CIieKTpa. CIIeKTpa CUTHa/IOB
8 Pazpen 8. TIpeobpa3oBarenu CxeMOTexXHUKA Mpeobpa3oBaresieil 4aCTOThI CUTHAJIOB C 21
YaCTOTHI. Pas/IMYHBIM TUIIOM MOZYJISLIUN
Bcero 3a 5 cemectp 170
3.5. Kypcoeas pabora
IMEPHNO
A IVNIAHUPYEMOE
COJEP)XAHUE JTAIIA NCIIO/IHEHUSA
BPEMHSI (uac)
(uepenu cemecTpa)
Otan 1. AHanu3 Temsl, [Tog6op 1 U3yueHue TUTepaTypsbl 1-4 2
Oran 2. Vi3yuenue nuteparypsbl, CocTaB/ieHUe 5.10 10
TIOSICHUTEJIbHOM 3alUCKU
Jran 3. PucyHku, rpadguku, cxemsl. OopmieHre 11-17 6
paboThI
Bcero 3a 5 cemectp 18

7
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IM CEMECTPA
2 3 4 5 |6 7 8 (9/10/11/1213 14 15/16 17
Borp. Hoxi1, Borp. Borp. Bormp.
5 H ok K3 Hox| Jok P K3 43| |[OP(43 K3 AP K3

cnenyrommx dpopmax:
JMarHoCThYeckas pabora;

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTrueckasi paboTa;
Hokn — foknang;

Bormp. OK3 — BONPOCEHI K 3K3aMeHY;
[3 — nomanHee 3azjaHue.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

AOK/Ia/;

BOIIPOCHI K 3K3aM€eHY;
AoMalllHee 3aJdHue.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. ®népoga. . OcHOBBI cTatUcTHUecKol paguotexauku. CI16.BT'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2006, 31. pec.

2. A. H. ®népos. . CxeMOTeXHHMKA aHa/IOTOBLIX 371eKTPOHHBIX ycTpoiicTB. CII6.BT'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2015, 351. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:
He Tpebyercsi.
5.3. [lepuoguueckue U3gaHust:
1. Paguorexnrka — XXI Bek.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatebHas ratdopma «FOpaiiT». /st By30B U CCY30B.;
2. http://e.lanbook.com — 3BC JlaHpb;
3. http://library.voenmeh.ru — ®yngamenransras 6uomioreka BI'TY « BOEHMEX» um. [].®. YcTuHOBa.

CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:
1. NI Multisim - akasiemMuueckast Bepcusi.

5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. NI Multisim - akajieMyuuecKasi Bepcus.

6.3. J/TabopaTopHbIe 3aHATHA:

1. KomriiekT yueOHO-/1abopaTtopHoro o6opyznoBanus "'CxeMOTeXHHUKA';
2. Ocuumiorpad Velleman.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paboueli mporpaMme qUCIHTLTHHBI
CXEMOTEXHHKA AHAJIOI'OBBIX 3/IEKTPOHHBIX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

Iuciunmida CXEMOTEXHUKA AHAJIOI'OBBIX 3JIEKTPOHHBIX YCTPOWMCTB sinsiercs
JUCIIUIIMHOK o00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 10 Harpasiaenuto 11.03.01
PaduomexHuka. OucruruiiHa peanusyercs Ha (akynbTere M MH(GOPMAIMOHHBIX M yHPAB/SIONUX CHUCTEM
BI'TY "BOEHMEX" wum. [.®. YcrunoBa &kadegpoit W4 PAIMOSDJIEKTPOHHBIE CHUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITK-2 crnoco6HOCT, CAMOCTOSITE/IbHO IIPOBOAWTL SKCIIEPUMEHTA/IbHbIe MCC/Ae0BAHUS M HCIIO/Ib30BaTh
OCHOBHbIE TIpHEeMbI 00pabOTKU U TIPeICTaB/IeHUS TIOTyUeHHBIX JAHHbBIX;
OTIK-4 croco6HOCTh TMOHWUMAaTh TIPUHILMIBEI PabOTEl COBpEMEHHBIX WHGMOPMAIMOHHBIX TEXHOMOTHUH U
WCII0/1b30BaTh UX AJis pellieHusi 3ajjau npodeCcCHOHaNIbHOM /1eaTeTbHOCTHU.

Co;[epx(aHHe AVCHUITVIMHBI OXBATbIBAET KPYT' BOIIPOCOB, CBA3AHHBIX C IIPOEKTHDOBAHHEM, CO3[JaHHEM U
OT]'Ia,E[KOfI 3JIEKTPOHHBIX CXE€M U YCTPOﬁCTB Pa3/IMUHOro Ha3HAYEeHUA.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
* foknan;
¢ BOMPOCHI K 3K3aMEHY;
e OMalIlIHee 3a/aHue.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01as  TPY/I0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIUOHHBIe 3aHATHsA (6 4.), IpakTUUYecKre 3aHAThs (2 4.), 1ab0paTOpHBIN MPakKTUKyM (2 4.),
camocTosiTelbHast paboTa ctyzeHTa (170 4).
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IIpuioxenue 2

K paboueii mporpaMme qUCIHTLTHHBI
CXEMOTEXHHKA AHAJIOI'OBBIX 3/IEKTPOHHBIX YCTPOUCTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLUMIUINHBI cocTaBgeT 180 u., u3 HUX 10 4. ayfUTOPHBIX 3aHATHH, 1 170 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoTbI PexomeHjyeMmas uTeparypa prm:{?éKOCTb’
Pa3zgen 1. AHaioroBas 3/IeKTpOHHMKaA.
AHAJIOTOBas ATEKTPOHHKA, A H. CDJ'IépOB.U. CxemoTexHHKa .l’:}HaJIOI‘OBLIX )
OCHOBHBIE Pa3[e/Ibi CXeMOTEXHUKH 3/1eKTpoHHBIX ycTporicTe: CIT0.BT'TY "BOEHMEX" nm. 2
. ®@. Yctunoga, 2015 (1)
Wroro no pa3geny 1 2
Pazgen 2. Ycunurenu.
Paccuet TUIOBBIX KaCcKaj0B A. H. ®népos. . CxeMOTeXHUKA aHAJIOTOBBIX
ycunuTesnield, PacueT yCcunuTesis Ha |37eKTPOHHBIX yerpoicts: CIT6.BI'TY "BOEHMEX" um. 48
oy . ®@. YctuHoBa, 2015 (1-2)
Wrtoro mno pa3zeny 2 48
Pazpen 3. IlepeMHOXXUTe/IH HANIPsDKeHUH.
THIIbI TIEPeMHOKITE el A H. CDJ'IépOB.U. CxemoOTexHHKa ﬁHaJ'IOFOBbIX )
R 371eKTpoHHBIX ycTporicTe: CIT6.BI'TY "BOEHMEX" um. 12
. ®@. YcruHoga, 2015 (3; 4; 5; 6; 7)
Wrtoro no pasgeny 3 12
Paspgen 4. I'eneparopsl.
9KBHBaJIeHTHasi CXxeMa KBapL|eBOTO A. H. ®népos. . CxeMOTeXHMKA aHaIOTOBBIX
pe3oHaropa, IHyKTHBHas 1 3/1eKTPOHHBIX ycTporicTe: CIT6.BI'TY "BOEHMEX" um. 12
€MKOCTHasl TPeXTOYKa . ®. Ycrunora, 2015 (8; 9)
Wroro no pasgeny 4 12
Paspen 5. ®uiabTpsl.
Vi3yueHHe OCHOBHbIX THIIOB A.H. CDnépos.U. CxeMOTexHUKa fi'HaJ'IOFOBbIX )
S — 371eKTpoHHBIX ycrpoiicTs: CII6.BT'TY "BOEHMEX" um. 24
. ®. YctuHosa, 2015 (10-13)
Wrtoro o pasgeny 5 24
Pa3pen 6. ITAIIL. AIIIT, Komnaparopbl HanpsiHKeHUH.
A. H. ®népos. . CxeMOTeXHMKa aHA/I0TOBbIX
N3yuenne tunos LIAIT u AIIII 3neKTpoHHbIX ycrporicTs: CIT0.BT'TY "BOEHMEX" nm. 27
. ®. YcruHoga, 2015 (14)
Uroro no paspeny 6 27
Paspen 7. IIpeo6pa3oBare/u creKrpa.
Ay ———— A. A. ®népoga. . OCH01'3'I>1 CTaTHCTHL{?CKOﬁ
MPeoBpPa3soBaHKS CTIeKTPa CHTHAMIOB paguorexuuku: CI16.BI'TY BOEHMEX um. 1. ®. 24
YctuHoBa, 2006 (15; 16)
Wroro 1o pazgeny 7 24
Pa3pen 8. IIpeoOpa3zoBare/i 4acTOTHI.
CxeMoTexHHKa Tipeobpa3oBaresieit A. H. ®népos. . CxeMOTeXHUKa aHA/I0IOBbIX
YaCTOTHI CUTHAJIOB C Pa3fMYHbIM  |37eKTPOHHBIX ycrpoiicts: CII6.BI'TY "BOEHMEX" um. 21
THTIOM MOZJYJIILIAN . ®. YctuHoga, 2015 (17)
12 7899



Wroro no pasgeny 8 21
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IIpunoxenue 3
K paboueli mporpaMme qUCIATLTHHBI
CXEMOTEXHUKA AHAJIOT'OBBIX 3JIEKTPOHHBIX YCTPOUCTB

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora
e BOIPOCHI K 9K3aMeHY;

e /IOMallIHee 3a/laHue;

* JlOKnap;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl K 3K3amMeHy
1. Yeunurenu.
1. AHanoroBas 3neKTpoHuKa. OCHOBHEIe pa3/iebl (COCTaBHbIe YaCTH, KIaCCU(UKALIYs).
2. Yeunmurenu. Kparkast knaccudukauusi. OCHOBHbIE THITBI Y CUTATETeN.
3. BHelllHMe XapaKTepUCTUKU yCUTUTeeN.
4. OCHOBHBIe CXeMbl BK/IFOUEHHSI TPAH3UCTOPOB B OJJHOKACKaJHBIX YCUINTeNsAX. CpaBHUTEebHbIE
xapakrepuctku (KI, KU, KP,RBX, R BbIX, nHBepTUpYOIIHM, HEMHBEPTUPYIOIINI, Ha3BaHHUs KaCKaJjoB).
5. O6parHas (OC) cBs3b B ycunutensx. CTpykTypHast cxema ycunurens ¢ OC, KoaddumueHT nepegaun mo
HarnpspkeHuro ycuuress ¢ OC.
6. Buzabl OC B ycunutensx. Hazeanusi OOC (otpunarensHoit OC).
7. Bniusinue paznuuneix TUNOB OOC Ha BHELLHWE MapaMeTpbl YCUTATe/IS.
8. ManocurHanbHble tapameTpsl BT. CricTemMbl MTapaMeTpOB TMHEHHBIX UeThIPEXTI0/IF0CHUKOB.
9. IToHsATHE 0 paboueii Touke (P.T.) TPAH3UCTOPA B yCHIUTe Ie. PeXXUM 110 TIOCTOSIHHOMY TOKY KacKaja
yCUIeHUs], TOK TIOKOs1. [1oo)keHre P.T. Ha CTaTUYeCKUX XapaKTepPUCTHUKaX TPaH3UCTOPA.
10. lnHamunuecKas BbIXOHas XxapakreprucTvka bT, Harpy3ouHas npsiMas [j1d Kackafia ¢ pe3uCTUBHON
Harpy3koii. JInHelHbIN 1 KTI04eBOW pe>XXM paboThI KacKaza.
11. Cxembl IUTaHUSI TPAH3UCTOPHOTO Kacka/ia, HOpMasabHO OTKPBITHIN 1 3aKPBIThIN YCUINUTE/IbHbIE 3/IEMEHTHI.
12. CxeMbl OpraHv3aliii CMelleHus (PeXXUM 110 TIOCTOSIHHOMY TOKY) TPaH3UCTOPHBIX KacKa/loB.
13. TloHsiTHe 0 K/laccax yCUJIeHUs] TPaH3UCTOPHBIX KacKa/|0B, (haKTOPHI B/USIOIINE Ha KJIacC YCU/IeHUS.
14. Knacc ycunenus A, CBOUCTBa, MooKeHre paboyeli TOUKH, KIIJI.
15. Knacc ycunenvs B, AB, cBoiicTBa, To/ioykeHHe paboueit TOUKHU, KI1j.
16. Knacc ycunenus C, cBOMCTBa, ro/ioxkeHHe paboueit Touku. Koadduuuments: bepra, kg,
17. [IByXTaKTHbIe KacKaZibl YCHU/IeHUs, IPUHLIMI [1efiCTBYS, K/IacC YCU/IeHus, [pyroe Ha3BaHUe KackKaza.
18. Knacc ycunenust H, mpUHIUN eMCTBYSA, MOIOXKEHWE paboueli TOUKH.
19. Knacc ycunenus: D, mpuHIUI JefCTBUS, CBOMCTBA, KII/.
20. Mogenu BT (dbu3nueckue He/mMHelHas ¥ TMHelHas1, SKBUBaJIeHTHAs C h mapameTrpamn).
21. CocTaBHOU TPaH3UCTOP, TUIBI, BAUSHNE Ha NTapaMeTpsl Kackaza ¢ OK.
22. KackogHas cxema (Ha npuMepe Kackaga O3-0Bb), Ha3HaueHue, CBOMCTBA.
23. ICTOUHMKY TOKa, OCHOBHbIE THIIHI.
24. luHaMrYecKas Harpy3ka, CyILHOCTb U TIpUMeHeHue.
25. CxeMbl CciBHUra YPOBHSI B TPAH3MCTOPHBIX KacKaiax.
26. YacToTHble CBOMCTBa Kackaza O3 B obmactu HY, o0bsicHeHue Buga AUX.
27. YacToTHble CBOMCcTBa Kackaza O3 B obmactu CU, ob6bsicHeHue Buga AUX.
28. YactoTHble cBotcTBa Kackaza OO B obnactu BY, o6bsicHeHue Buga AUX.
29. YacroTHble cBolicTBa Kackaga O3, rpa¢uk AUX, obbsicHenre Buga AUX.
30. Kackazipl c Me>XKacKaJHBIMU KOH/IeHCaTOpaMU 1 HeIlloCPeZiCTBeHHOM CBSI3bI0, JOCTOMHCTBA U HEIOCTATKU.
31. JuddepeHianbHbIN yCUIUTeEb, CTPYKTYPa, CBONCTBA.
32. Onepaifronnsblit yeunuress (OY) cTpyKTypa, CBOMCTBA.
33. CxeMmbl BK/IIOUeHHs oriepaiioHHoro ycumuresns (OY), kosddurmenT nepefaun, tTun OC, BXogHOE
COTPOTHUBJIEHUE.
34. dyHKIMOHAMbHBIE 3BeHbs Ha 06a3e onepaioHHoro ycumutess (OY).
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Krnaccudwvikarus oneparfoHHbix ycumuteseit (OY).

OCHOBHBIe NTapaMeTphl OrepaliMoHHbIX ycunurened (OY).

VHcTpyMeHTanbHBIN ONepalMoHHbIA YCUINUTeNNb, Ha3HaYeHre CBOMCTRa.

[ITymoBBIe mapameTphbl ONePaLIMOHHOTO YCUIUTeSS, IIIyMOBasi MOZieb.

Kommnaparop HanpspkeHUi Ha orlepaljioOHHOM YCU/IUTeJle, Ha3HaueHue, IlapaMeTphbl.
[TepeMHOXUTe/b HANPSDKEHUN, OCHOBHbIE THIIbI.

[TepeMHOMTE/Ib HANIPSDKEHUH (TIPSIMOe TIepEMHOKEeHHe), MHOXKUTe/IbHOE 51Jp0, CTPYKTYpa.
IlepeMHOXWTe/b HAaNPSDKEHUI Ha KBaJpaTopax, CTPYKTypa.

IlepemHOXUTeb HaNpsDKeHUH € Mcnonb3oBanueM LIATL, ctpykTypa. IlpuHimn gelicTBus.
lenepaTopel, Ha3HaueHue, KaacCuukariys.

Asroreneparopsl. CTpykTypHas cxeMa, AUX 1 @UX cocTaBHBIX YacTeii aBTOreHepaTopa,yc/I0BUS

reHepaLyu.

46.
47.
48.
49.
50.

YpaBHeHue aBTOreHeparopa, ero perieHue.

ITpocretimmii aBroreHeparop Ha BT - MysmsTrBHOpaTOp.

CTpyKTypHasi cxeMa aBTOreHepaTopa CUHYCOUZA/IbHBIX KoJieOaHuH.

ABroreneparop ¢ MoctoM BuHa.

OJHOKOHTYpHBIE aBTOT€HepaTophl, 00001[eHHasi CxeMa TI0 TTepeMeHHOMY TOKY. IHAYKTUBHAsI U eMKOCTHasl

TPEeXTOUKHU.

61.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

CTabuUIbHOCTH YaCTOTHI OHOKOHTYPHOT'O aBTOTe€HepaTopa.

@aKTOpHI, BIUSIOLIAE HA CTAOMIBEHOCTD YaCTOThI OHOKOHTYPHOTO aBTOTeHepaTopa.
MepsI MOBBILIEHUS] CTAOUIBHOCTD YaCTOTHI OJHOKOHTYPHOTO aBTOTeHeparopa.
KBap1ieBblil pe3oHaTOp, S5KBUBa/JIeHTHas CXeMa.

O[HOKOHTYPHBIN aBTOTeHepaTop € KBapLieBOW CcTabumM3anyei, 00001ieHHas cxema 110 TepeMeHHOMY TOKY.
®unbTphl, Ha3HauUeHYe, KJlacCu(pUKaLysl.

OcCHOBHbIe TUITbI IACCUBHBIX (UILTPOB.

OCHOBHBI€e THITbI aKTUBHBIX (PU/IBTPOB.

RC u LC ¢unsTpsl.

MarHuTOCTPUKLMOHHBIN 3G ¢eKT. DeKTpoMexaHuueCKUid (GUIbTP.

®uneTpsl Ha ITAB.

[Tse303ddexT, kBapiieBbie GUMBTPHL.

[Tbe303ekTpryUecKue (GUIbTPHI.

[Tre3omexaHnuecKue (GUILTPHI.

®uneTpsl Ha OY.

INepenarounas GyHKLMA UIbTpa, annpokcuMarmsg AUX ¢unsTpa.

[Monsitue o cunTtese ¢unbTpoB 1o ux AUX, HY npororun dunsrpa.

®unbTpel batTepeopra, Uebsbiiiera, Kayspa, ocobeHHocTH nx AUX.

LJATI, Ha3HaueHWe, IPUHITUII 1eHCTBYs, TlTapaMeTphl.

AIIIT, Ha3HaYeHWe, TUIIBL, [TApaMeTphI.

ﬂOMal.llHee 3a/jaHHe
OKBUBaJ/IEHTHbIE CXEeMbI KaCKa/lOB yCHUJ/I€HHUs.

Pacuert kackazos ycunenus O3, Ob, OK.
Pacuetr ycunurens Ha OY.

Joxnap
[IpumepHBbIe TeMbl 10K/1a/10B:

AmnasoroBblii ¥ U(POBON CUTHATBI.
Sddext Mumnnepa.

TokoBbIe 3epKaJia.
IuddepentiranbHbIi Kackag,.
KBapiieBblit pe3oHaTop.
TpaH3ucTopsI

Pe3ucropsl.

KongieHcaropst.

WHAYyKTUBHOCTHU.

Turnel cxem.

JK3amMeH
OO0yuatoruiicss IMeeT MpaBo Ha MMo/yueHre MUHUMA/TBLHOHN MOJI0KUTETbHOMN OL[eHKH TPY YCJIOBUU

YCITEIIHOTO MPOXOXKAEHHSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IMarHOCTHUeCKOM PaboThI B
COOTBeTCTBUU C TpaduKoM pa3zena 4.

Ha aBa Borpoca 13 cImicka JaTh pa3BepHYThIM OTBET - "OTVIMYHO'", TIPH HEIO/THOM OTBeTe Ha /[Ba BOTIpoca -
"'XOpo110", Ipy MPaBUILHOM OTBETE Ha OZUH BONPOC - "YI0B/IE€TBOPUTE/LHO' .
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B <
KOHTaKTHOM (opme w E
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Paspnen 1. AganoroBast 4 7 1 0 1 7 10 10 BOHEOCH
TeKTPOHHKA. SK3ameHy
Paspen 2. Ycunutenn. 520 4 | 2| 1 | 1 | 48 |2 20 ﬂ;’ﬁfgse
Pazpgen 3. IlepemHoXuTe/mm 125 05 | 05 0 0 12 20 | 20 BOHEOCH
HanpsHKeHUi. ’ ’ ’ B
Bormpocs!
Paspen 4. I'eneparopsl. 13 1 0.5 | 05 0 12 10 | 10 K
3K3aMeHy
Bormpocs!
Paszpen 5. @unerpsl. 25 1 0.5 ] 0.5 0 24 10 | 10 K
3K3aMeHy
Bormpocs!
Paspen 6. UAIL AL 15751 o5 105 0 | o | 27 | 10| 10 N
KomniapaTopbl HanpsHKeHH. JK3aMeHy,
Hoxknaf,
Pazgen 7. Ilpeo6pa3soBare/n 245! 05 | 05 0 0 24 | 10 | 10 BOHEOCH
CIeKTpa. SK3ameHy
Paspen 8. IlpeoGpasosaremt |, o | 5 | (5 | 0 | 21 | 10 | 10 | Hoknan
YacTOThL.
Bcero 3a 5 cemectp 180 | 10 6 2 2 170 | 100 | 100
Bcero no guciuminHe 180 | 10 6 2 2 170 | 100 | 100
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