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<PoH,U oueHOl.fHbIX cpe,llCTB 

.[l,llil npoBe,lleHIDI npoMe)l(yTOLIHOH arrecTaIJ)111 o6yqaIOlll.l1XC51 no ,Ul1CUl1TIJ111He 

OcHOBhI pan110Texm,r-recKMX c11cTeM 
(Ha11MeHOBaH11e 1111cu11nJil1Hbl.. npaKTl1K11 ) 

Co.uep)l(am1e cpoH.ua oueHOLIHhrx cpe,UCTB ,llllil npoBe.uemrn npoMe)l(yTOLIHOH aT

TecTau1111 (<DOC TIA) 06yqa10r.u11xc51 no .[l,11cu11nJI11He « 0cHoebz paduomexHu'-tecKux 

cucmeM» COOTBeTCTByeT Tpe6oBaH1151M cpe.uepanhHOf'O rocy .uapCTBeHHOf'O CTaH,UapTa 

Bh1cwero o6pa3oBamrn (<l>fOC BO) rro HarrpaB11eH1110 rronroToBKH «10.03.01 «I1H

cjJopMa4uoHHa5{, 6e3onaCHOCmb», yLJe6HOMY rmaHy HarrpaBJ1eHl15I no.uroTOBKl1 

« 10. 03. 01 « l1HcjJopMa4uoHHa5{, 6e3onacHocmb». 

KoM11cc1151 no.nTBep)l(,UaeT: 

- no11H0Ty 11 aKTyanbHOCTb <DOC ITA; 

- cooTBeTCTB11e <DOC ITA 3a,UaLJaM 6y.uyr..u:ei1 rrpocpecc110Ha11hHoi1 .ne5ITe11hHO-

cT11 06yLia10r.u11xc5I, ycTaHoBneHHhrx <Proc BO; 

- HaJrnl.f11e oueHOl.fHbIX cpe.ll,CTB .[l,Jl 51 npoBe.[l,eHl151 pa3IIl1l.fHbTX cpopM KOHTpOII5I; 

- pa3Hoo6pa311e cpopM 3a,UaHHH , HaJil1l.fl1e KOHTeKCTHbIX 3a,llaHl1H, 3a.D,aHI1H 

pa3J111LIHoro ypoBH51 TPY.UHOCTH ( CJIO)l(HOCT11), Bap11aHTHOCT11. 

<DOC ITA co.uep)l(HT 3a,UaHI151 a.neKBaTHhie ,UJ15I nposepKH 3HaHHH KaK no .u11c

u11rrn11He «0CH06bl paouomeXHU'-ieCKUX cucmeM», TaK I1 no ypoBHIO OCTaTOLJHbIX 

3HaHl1H .D,11CUI1TIJ111H, Heo6XO,Ul1MbIX .D,J151 ee 113YLJemrn, 11 MaKCHMaJibHO np116m1)1(eH K 

3a.D,aLiaM 6y.nyr.uei1 npocpecc110HanbHoi1 .ne5ITeJibHOCT11 06y•rn10r.u11xc5I . 

3aKJTIOLJeH11e. YLie6Ho-MeTo,U11LJecKa5I KOMI1CCH5I .uenaeT BbIBO.U o TOM, LITO 

npe.ucTaBJTeHHbie MaTep11aJib1 cooTBeTcTBYIOT Tpe60BaH115IM <PfOC BO no Hanpas

neH11IO no.uroTOBKH « 10. 03. OJ « I1HcpopMa-4uoHHa51, 6e1onacHocmb» 11 peKoMeH,UYIOT

C51 ,UJT51 11CnOJ1b30BaHl151 B y-1e6HOM npouecce. 
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Conep:11rntt11e 

BBe)J,em1e 

Cf>opMbI rrpoMe)l(yTOlJHOH arrecTaUI1I1 no )J,HCUHITJIHHe 

2 OueHOliHhie cpeLI.CTBa LI.JI51 rrpoMe)l(yTolJHOH arrecTaUHH 

3 TiepeqeHb KOMrreTeHUHH c yKa:JaHHeM 3TanoB 11x cpopM11poBaHH5I 

B rrpouecce OCBOeHI151 )J,HCUHITJIHHbl 

4 On11cam1e noKa3aTeJieti 11 Kp11Tep11eB ouemrnaH115I KOMTieTeHuttti 

Ha pa3JII1YHbIX 3Tanax I1X cpopMttpoBaHI151 , OTIHCaHI151 WKaJibI ouemrnaHH51 

5 MeTOLI.HlieCKHe MaTepHaJibI, orrpe.LI,emnow,11e npoue.LI.ypy ouemrnaHH51 

3HaHI1H, yMeHHH, HaBbIKOB I1 (HJIH) OTibITa )J,e51TeJibHOCTH, 

xapaKTepH3YfOW,HX :nanbl cpopMI1pOBaHH51 KOMITeTeHIJ,I1H 

6 T11nOBbie KOHTpOJibHbie 3a)J,aHH51 I1JII1 HHbie MaTepHaJibI, He06XO)J,I1Mbie 

)J,JI5I oueHKH 3HaHHH, yMeHHH, HaBbIKOB I1 (HJIH) OilbITa )J,e51TeJibHOCTI1 , 

xapaKTepH3YfOW.HX 3TaTibl cpopM11poBaHH5I KOMTieTeHIJ,HH 

B npou.ecce OCBOeHI151 Ll.l1CIJ,HTIJ1l1Hbl 

J1HCT p erHCTpau1111 I13MeHeHHH I1 )J,OTIOJIHeHHH 
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BBeL1,euue 

<!>OH)], ouettoqm,1x cpe,ll,CTB )],JUI rrpoBe)],emrn rrpoMe)l(yToqttoif arrecTau1-n1 

(<DOC TIA) 06yqaI-Ow:i1xc51 no )],11cu11nmrne «0CHOBbL paouomexHu1.JecKux cucmeM» -

:no KOMnJieKT MeTO,LJ,l1l.feCKl1X l1 KOHTpOJibHO-l13MepI1TeJibHbIX MaTep11aJIOB, npe,LI,Ha-

3HaYeHHbIX )],JI51 onpe,ll,eJieHl151 ypoBH51 ccpopMI1pOBaHHOCTl1 KOMTieTeHu11i1, ouemrna

Hl151 3HaHHH, yMeHHH, BJia,LJ,eHHH Ha pa3HbIX 3Tanax OCBOeHl151 ,Ll,11CUl1TIJil1Hbl ,LJ,JI51 npo

Be)],eHl151 npoMe)l(yToqHoH arrecTau1111 06yqa10w,11xc51 no )],11cu11rrJI11He. 

<t>OC IlA 51BJI51eTC51 COCTaBHOH YaCTbIO yye6Horo YI MeTO)lYiqecKoro o6ecneqe

mrn nporpaMMbI MarYicTpaTypbI no HanpaBJiem110 « 10. 03. 01 « MHcjJopMai1uoHHa5l 

6e3onacHocmb». 

3a,LJ,aq11 <DOC TIA no ,LJ,11cu11nJI11He «0cHOBbt paouomexHuitecKux cucmeM»: 

- oueHKa 3aTIJiaHYipOBaHHhIX pe3yJlbTaTOB OCBOeHYI51 )lYICUYinJlHHbl o6yt-Ial0-

Ill,11Ml1C51 B rrpouecce ee 113yqeHl15!, B COOTBeTCTBJ.111 c pa3pa6oTaHHbIMl1 11 npHH51TbIMl1 

Kp11Tepl151MYI no Ka)l()lOMY BH)],Y KOHTpOJ1 51; 

- KOHTponh YI yrrpasJieH11e rrpoueccoM npYio6peTeHH51 06yqa10w,YIMYIC5! tteo6-

XO,LJ,11 M bIX 3HaHHH, yMeHl1H, HaBbIKOB l1 cpopMttpoBamrn KOMTieTeHQHH, onpe,LI,eJieH

HblX B <l>fOC BO no HarrpaBJieHttIO rro,n,roTOBKH. 

<t>OC IlA no ,Ll,HCU,YinJIYIHe «0CH08bl paduomeXHUL/eCKUX cucmeM» ccpopMHpo

BaH Ha OCHOBe CJie.ny10w,1-1x OCHOBHbIX npHHUHnOB oueHHBamrn: 

- npHrO,LJ,HOCTH ( 3HaLJ:l1MOCTl1) ( o6beKTbl OU,eHKH COOTBeTCTBYIOT nocTaBJleH

HbIM ueJI51M o6yLJ:eHl15I); 

- Ha)],e)l(HOCTI1 (I1CfTOJib30BaHl151 e,LJ,11H006pa3HbIX CTaH,LI,apTOB l1 Kpl1Tep11eB ,LJ,JI51 

oueHYIBaHJ.151 3anJiaHHpoBaHHbIX pe3yJi bTaTOB); 

- 3cpcpeKTl1BHOCTl1 ( COOTBeTCTBl151 pe3yJl bTaTOB )le51TeJlbHOCTl1 ITOCTaBJleHHbIM 

3a.naYaM). 

<DOC ITA no .UYICUHITJIHHe «0cHOBbZ paduomexHuLtecKux cucmeM» pa3pa6oTaH 

B cooTBeTCTBHH c Tpe6oBaHH51Ml1 <l>fOC BO no HanpaBJieHYIIO «10.03.01 «MHcjJop

Mai1uoHHa5l 6e3onaCHOCmb» )lJI51 arrecTaQl1l1 o6yLJ:aIOW,11XC51 Ha COOTBeTCTBHe l1X 

rrepcoHaJTbHbIX ,LJ,OCTH)l(eHMH Tpe6oBaHH51M fl03TanHoro cpopMYipOBaHJ.151 COOTBeT

CTBYIOW,HX COCTaBJ151IOill,YIX KOMITeTeHU,l1H l1 BKJIIOLJ:aeT KOHTpOJibHbie BonpOCbI (l1Jil1 

TeCTbl) YI THITOBbie 3a,LJ,aHH51, Heo6xO,LJ,l1Mbie )],J1 51 oueHKYI 3HaHHH, yMeHYIH 11 HaBb!KOB, 

xapaKTepl13YI-OWJIX 3Taflbl cpopMI1pOBaHl151 KOMneTeHQHH. 



1 <l>opMbl npoMemyToqHOH 3TfeCT3 ll,HH no )lHCU.HUJJ HHe 

,n:11cu,11nJI11Ha « 0 CH08bZ paiJuomexmt'-lecKux cucmeM» 113yLJaeTc5I B 5 ceMecTpe 

npH 04HOM cpopMe o6y4eHH51 11 3aBepwaeTOI npoMe)f(yTOlfHOH aTTeCTaU,HeH B cpopMe 

3a-4eTa. 

2 Ou.euoI.IHble cpe,LJ,CTBa )lJJH n poMe'.IKyToI.tuou aTTecTau.uu 

OueHOLJHhie cpe.ncTBa .UJI51 npoMe)KYTOLIHOH aTTecTau1111 rro .u11cu11rrJI11He «Oc

HOBbz paouomexHui-tecKux cucmeM» np11 OLJHOH cpopMe 06yLJeH115I . 

OueH04Hhie cpe.ucTB .UII51 npoMe)KyToY.HOH arrecTau,1111 

( 04Ha5I cpopMa o6yLiemrn) 

Ta6mn_1,a l 

N2 n/n CeMecTp <!>opMa rrpoMe)KyToLJHOH arrecTau1111 
Ou,eH04Hhie 

1 

cpe.ucTBa 

5 3aLJ.eT <DOC TIA 

3 Ilepeqeub KOMneTeuu.uii c yKa3auueM :nanoB ux cl>opMupoBaHHH 

B npou.ecce OCBOeHHH )1,UCQHUJJHHbl 

DepeLJeHb KOMTieTeHLI,11H 11 ill( COCTaBJI5IlOWJ1X, KOTOpbie .UOJI)KHbl 6hITb ccpopM11pO

BaHbI npH H3yl..JeHI111 TeMhl COOTBeTCTByJOIUero pa3.UeJia )l,HCLI,l1TIJil1Hbl «0CHOBbl paouo

mexHur-teCKUX cucmeM», npe.ucTaBJieH B Ta6JI11u,e 2. 

3Tan 

N2 cpopMH -

n/n posaHH51 

(ceMecTp) 

D epeLieHh KOMTieTeHu11M: 11 3TanhI 11x cpopM11posamrn 

B rrpou,ecce OCBOeHl15l )].11CLI,11ITJil1Hbl 

Ko.u cpopMHpyeMoi1 

Ha11MeH0BaH11e pa3)l,eJia KOMITeTeHLI,HH ( COCTaB-

JI5IJOIUei1 KOMTieTeHLI,1111) 

Ta6JI11u,a 2 

<!>opMa npoMe-

)f(YTOLJHOi1 a1re-

CTaLI,HYI 



1 5 Pa30eJZ 1. OcttOBHhie o6Jiacnr 
rrp11MeHeHl15l pa,ll,110TeXH11Kl1. OITK-1 OITK-13, OITK-

T1epe,ll,atrn Clffttanos Ha paccrn- 18, OITK-lY 

5IH11e. Oco6ettHOCTl1 pacnpo-

CTpattemrn pa.r:u10BOJlH 11 HC-

fIOJlh3yeMhie B pa,ll,110TeXH11Ke 
YaCTOThI. OcttOBHhre paJJ,110Tex-

HWieCKHe npouecchr Attanoro-
Bhie, )J,11CKpeTHhie 11 umppOBbie 
CHfHaJihI H uen11. f apMOHl1Ye-
CKHH attanH3 nepttoJJ,11YeCKHX 

KOJle6attHH. f apMOHHYeCKHH 
aH aJIH3 HenepHO)J,11YeCKl1X KO-
11e6aH11H. 

Pa30eJZ 2 Pan11oc11rnanh1. Pa-

,llHOCl1rHaJihl c aMnJl HTYJJ.HOH 

MOJJ.ym1u11eti. y rJ10Ba51 MOJJ.y-

Jl5IU115I. <Da3a 11 MrHOBeHHa5I Ya- OITK-1 OITK-13, OITK-
cToTa KOJie6att115I . Tpatt3H- 18, 0ITK-lY 3AqET 
CTOpHhIH yc11JI11TeJih . y Cl1J1 11-
TeJlb Ha :rneKTpOHHOH JiaMne . 

AsToretteparnphr rapMOHHYe-

CKHX KOne6aHHH. 

Pa30efl 3 OcttOBhr pan11onepe-
,llaJ-Olll11X yCTpOHCTB. y CHmne-
n tt MOillHOCTH, YMHO)!<HTentt 

YaCTOThl, KaCKa,llhI c MOJJ.YJ15IIJJ1- OITK-1 OT1K-13, OT1K-
eH. OcttOBhI pan ttonptteMHhIX 

18, OITK-l Y 
ycTpoticrn. CTpyKTYPHhie cxe-
Mhl np11eMHl1KOB np5IMOro yctt-
nettl15I 11 cyrrepreTepO.U11HHbIX 
rrp11eMtt11KoB. OcttoBbI u11¢po-
BOH o6pa60TKH CHrttaJIOB 

4 Onucauue noKa3aTeJieH u KpuTepueB ou.euuBauuH KOMneTeuu.uii ua 

pa3JiuquhIX :nanax ux ct>opMupoBauuSI , onucauuH lllK3JihI ou.euuBauuH 

I1oKa3aTeflH H KpHTepHH oueHHBaHH~ C~OpMHposaHHOCTH KOMneTeHUHH Ha 

3aYeTe, npHse,IJ,eHbl s Ta6m1ue 3. 



Ta6n11ua 3 

TI0Ka3aTen11 11 KpttTep1111 oueHttBaHtt51 ctj:>opMttpoBaHHOCTH KOMrreTem.1.11i1 Ha 3aY.eTe 

3rnn noKa33TeJll-1 OUeHl183Hl1ll 

tj:>op- Ko.a cjiopM11pyeMoi1 (nnaH11pyeMb1e pe3yilbT3Tbl 06yYeH11ll) 

N2 M11p0- KOMneTeHU1111 (co- Kp11Tep1111 npo.UB11HYTblH npeBOCXO.Ll Hbl H yposeHb 

i / n 83Hl1ll CT38JllllOlUeH KOM- oueH11BaH11si noporOBblH yposeHb 

(ce- 11eTeHu1111) yposeHb 

MeCTP) 

I 5 onK-1 onK-13 TeopeT11YecK11e 3H3Hl1e 0 MeT011ax 3H3JlM33 cjJl13MYe- 3H3HMe 0 MeT011ax 3H3Jll133 cjll1311Ye- 3HaH11e 0 MeT011ax 3H3Jl11 33 cjll1 311YeCKl1X 

H38blKM CKMX sisneHMH 11 npoueccos. CK11x sisneH11H 11 npoueccos 11Illl pe- llBJJeH11H 11 npoueccos 11MI p e weH11si 

weHMll 33113LI. npocjiecc110H3JlbHb1x 3a11aL1. 

n p3KTl1LfeCKMe Bna11eH11e H3Bb1KaM11 aHan113a cjJ11 311Ye- 8JJ311e H11e H3BblK3Ml1 3H3Jl1133 ¢11311- Bna11eH11e H3Bb1KaM11 3Han1133 cjl113 11Ye-

H3BblKl1 CK11x sisJJeHMH 11 npoueccos. YecK11x 5!BJleH11i1 11 npoueccos llJlll CK11x llBJJeH11i1 11 npoueccos llJJ 51 pewe-

onK-IB peweH115! 33113Y. Hl1ll 11pocbecc110HaJJbHb1x 33113 Y. 

IYMeH11e np11MeH5!Tb MeTO.Llbl 3H3Jll133 IYMeH11e np11MeH5!Tb MeTOllbl 3H3Jll133 IYMeH11e np11MeH5!Tb MeTOllbl 3Han113a 

cjJl1311YeCKl1X 518Jle Hl1H. cjJ11311yecK11x 5!BJleH11H 11 npoueccos cjJ11311L1ecK11x llBJJeH11i1 11 npoueccos llJlll 

llJlll peweH11ll 331134 . peweH11ll 11pocjiecc110H3JlbHblX 331134 . 

onK-IY 

7 



<DopM11poBaH11e OIJ,eHKI1 rrp11 rrpoMe)J{yTOLJ.HOH aTTeCTaum1 no l1TOraM OCBOe

HI151 )J,.l1CU:l1TIJI.l1Hbl 3aBl1C.l1T OT ypoBH51 OCBOeHl151 KOMrreTeHu.1111, KOTOpbre 06y1:1.aIO

lll,l1HC5I )J,OJJ)J{eH ocBOI1Tb rro )J,aHHOH )J,.11cu11rrJI.11He. Ca513h Me)K)J.y 11Tor0Bol1 oueHKOH 11 

ypoBHeM OCBOeHJ.UI KOMrreTeHIJ,11H (WKaJia 011.eH11Bamrn) rrpe,ncTaBJieHa B Ta6n11u:e 4. 

Ta6m1ua 4 

On.11caH.11e wKaJJhI ouemrnaH115I 

Om1cam1e ouettKH B Tpe6osaHH51X K yposmo H BhrpmKettHe B Cnoseettoe Bbipa)l{ettHe 
06beMy KOMneTeHUHH 6an11ax 

Ocsoett npesocxo)ltthri1 yposetth ycsoettH51 OT 86 ,llO 100 0TJ1HYHO 
KOMneTeHU11H 

Ocsoett npOJlBHHYThlli yposettb ycsoett115I OT 71 ,llO 85 Xopowo 
KOMneTeHU11H 

Ocsoett noporosbm yposetth ycsoeHH51 OT5l )lo70 Y,nos11eTsop11Te11bHO 
KOMneTeHUHH 

He ocsoett noporoBhIH yposettb ycsoemrn )lO 51 He Y.LlOB11ernop11Te11hHO 
KOMneTeHUHH 

5 MeTo)l.uqecKue MaTepuaJJbI, onpeAeJJSIJOIIJ,He npoue.llypy ouettusattnH 

3H3HHU, yMeHHU, H3BbIKOB " (HJJH) onbITa ,lleSITeJJbHOCTH, xapaKTepH3YIOlUHX 

3Tanbl <j>opMHpOB3HHSI KOMneTeHUHU 

<DopM11poaaH11e oueHKH rro pe3yJJhTaTaM TeKymero KOHTpom1 ycneBaeMocT11 11 

rrpoMe)KYTOl.fHOH aTTeCTau1111 rro 11TOraM OCBOeHl151 )J,11CU:HnJU1Hhl «0CH08bl paouo

meXHUlieCKUX cucmeM» np1rneJJ,eHo B Ta61111ue 5. 

Ta61111ua 5 

<DopM11poBaH11e OIJ,eHKI1 no 11TOraM OCBOemrn )J,l1CIJ,l1I1J111Hbl 

Pei1THHfOBbre noKa3aTe1111 
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PaJL(eJ1 1 OcttoBHhie o6nacrn rrp11Mettemrn pa-
)1110TeXHHK11. 

nepenaYa CI1fHaJIOB Ha paCCT0.51HHe. Oco6eH-
ttocrn pacrrpocTpattett115! pan110BOJ1H 11 11cnonb-

3yeMbie B pa,n110Textt11Ke YaCTOThJ. OcttOBHhie 
15 15 

pam10TexH11YecK11e rrpouecchr AHa.noroBhie, 
n11cKpeTHbie 11 umppoBhie c11rna.nh1 11 uen11. 

f apMOHl14eCKHH aHaJIH3 rrep110)lJ1lieCKJi!X KOJle-

6aHl1H. fapMOHJ1lieCKHH aHaJI113 HenepHO)lHL!e-
CKl1X KOJle6aHHH . 

TecT TeKymero KOHTpomi no pa3neny 12 12 
Y CTHhIH onpoc ') 3 .) 

PaJAeJJ 2 Pan11oc11:rtta.nhr. Pan11oc11rtta.nb1 c aM-
n1111Ty LlHOH MOLlY Jl.511.{HeH. y rnoBa.51 MOLlYil.51!..{1151. 

<!>a3a 11 MfHOBeHHa.51 LiaCTOTa Kone6aHl151 . 
20 20 

TpaH3HCTOpHhIH yc111111Te11b. Y c111111Te11b Ha 

:rneKTpOHHOH naMne. ABTOrettepaTopbI rapMo-
HW-!eCKHX KOJle6aHHH. 

TecT TeKymero KOHTpo1151 no pa3ne11y 16 16 
y CTHbIM onpoc 4 4 
PaJJJ.eJJ 3 OcHOBhI paJwonepena10m11x 
yCTpOHCTB. y CHJ1HTeJ1H MOlUHOCTH, YMHO)l<HTe-

1111 YaCTOThI, KacKa)lbI c Mony1151u11ei1 . OcttOBhI 

pan11onp11eMtthIX ycTpoi1crn. CTpyKTypttb1e 15 15 
cxeMbI rrp11eMHl1KOB np5!MOro yc1111ett115! 11 cy-
nepreTepon11HHhIX np11eMHHKOB. OcttOBhI ump-
pOBOH o6pa60TKH CHfHaJIOB 
TecT TeKymero KOHTpo1151 rro pa3ne11y 12 12 
Y CTHhIH orrpoc 

') ') 

.) .) 

npoMe)KyTOLIHa51 aTTeCTal..{1151 (3aYeT) : 50 
- TeCT npoMe)KyTOYHOH arrecrnu1111 ITO )lHCI..{11-

20 
n1111tte 
- B fll1CbMeHHOM cpopMe no 61111ernM 30 

6 KottTpOJlbHbie 3a.uamu1 HJlH HHbie MaTepuaJlbI, tteo6xo.uuMbie .LJ.JlH 

oueHKH 3H3HHH, yMeHHH, H3BbIKOB " (HJ1H) OnbITa .ueHTeJlbHOCTH, xapaKTepH-

3YIOUJ.HX 3T3fibl <l>opMHpOBaHHSI KOMneTeHQHH B npouecce OCBOeHHSI )J.HCQH-

IlJIHHbl 

6.1. THnOBbie BapuaHTbl TeCTOB. 

BAPHAHT .NH 
BOilPOC 1 
Ha3HaLiett11e KacKa)loB rrpenBap11Te11bttoro yc1111ett115i: 

l. 06ecrreLIHTh OKOHYaTeJlhHOe yc1111em1e yc111111Te1151 



2. y CHJlHTb BXO,UHOH CHrHaJI c HaHMeHbWHMH HCKa)f{eHH51MH 

3. 06ecneYHTb Tpe6yeMoe ycttJlemrn Bxonttoro cttrttana, TeM caMbIM o6ecneYHB Tpe6yeMyw 

BXO.L(HYIO MOll.{HOCTb Ha BXO,Ue OKOHeYHOro KaCKa,aa 

4. 06ecrreY:IfTb MHHHMaJibHbIH ypoBeHb wyMOB YCHJlHTeJl51 

5. 06ecrreYHTb Tpe6yeMbIH K03cpqmrmettT ycm1ett115! Bcero yrnmnem1. 

BOilPOC2 
KaK CB513aHbI YacTOTHhie 11 BpeMeHHhie HCKmKemrn B ycHJlHTeJlbHOM ycTpoticTBe? 

I . HttKaK He CB513aHbI. 

2. YYaCTKH cttrHaJla c MaJJbIMH BpeMeHaMH CB513aHbI TOJlbKO c noBe,aeHHeM A lfX B o6JlaCTH 

BbICOKHX YaCTOT. 

3. y YaCTKH CHrHana c 60JlbWHMH BpeMeHaMH CB513aHbl c noBe)leHHeM A lJX B o6JlaCTH HH3KHX 

YaCTOT. 

4. YYaCTKH CiffHaJla c MaJJbIMH 11 6oJlbWHMH BpeMettaMH CB513aHbr c noBe,aettHeM A l{X KaK B 

06JlaCTH BbICOKHX, TaK H B o6JlaCTH HH3KHX 4aCTOT. 

5. YYaCTKH c11rnana c MaJJbIMH 11 60JlbWHMH BpeMeHaMH CB513aHbI c noBe,aeHHeM A LJX TOJlhKO 

B o6JlaCTH cpe,aHHX YaCTOT. 

BOilPOC 3 
Depe4HCJlHTe Bee cnoco6bI yMeHbWeHH51 TenJloBoro rnyMa yc11JlHTeJl5!. 

I. YMeHbWeH11e HOMHHana 11cnOJlh3yeMbIX conpoTHBJleHHH B ycHJlHTeJle . 

2. Bh16op ManowyM511l.{ero aKTHBHOro 3JleMeHTa. 

3. YMeHbWeHHe TeMnepaTypbl YCHJlHTeJl51, HCnOJlb3Y51 pa3JlHYHbJe CHCTeMbl OXJla)K,L(eHH51. 

4. YMeHbWeHHe nOJlOCbI ycHJlHBaeMbIX LiacToT. 

5. YBeJlHYeHHe K03cpcp11u11ettTa yc11JleHH5! yc11Jl11TeJl5!. 

BOilPOC 4 
B KaKOM CJlyyae ycmmTeJib MO)f{HO npe,UCTaBHTb B BH,Ue JlHHeHHOro YeTbrpexnOJlIOCHHKa? nepe

Y:HCJlHTe Bee rrpaBHJlbHbie BapHaHTbl. 

I. B JlI06oM CJlyYae. 

2. B CJlyqae, Kor.aa yc1111ttTeJlb MO>KHO on11caTb c11cTeMoti Y-napaMeTpoB. 

3. B CJlyYae yc11JleHH5! CJla6brx c11rnanoB . 

4. B TOM CJlyYae, KOr.LI,a HeJlHHeHHbie HCKa)l(eJ-IH51 BHOCHMbie aKTHBHbIMH H naCCHBHbIMH 3Jle 

MeHTaMH He3HaY:HTeJlbHbl. 

5. B TOM cJlyYae, Korna wyMaMH aKTHBHoro 11 naccHBHbIX 3JleMeHTOB MO)I<HO npette6peYb. 

BOilPOC 5 
TiepeY:HCJlHTe npH4HHbl yBeJlHYeHH51 ycTOHYHBOCTH ycHJlHTeJl51, OXBaYeHHOro OTpHUaTeJlbHOH 06-

paTHOH CB513bIO. 

I. Y MeHhwaeTC51 K03cpcjrnu11eHT ycttJleHH51 ycHJlHTeJl51 B cpar<rnp o6paTHOH CB513H (F) pa3 . 

2. K0Mnettcau1151 cpa30BbIX CJlBHroB c11n-1ana, BHOCHMbIX ycHJlHTeJlbHbIMH KacKa.uaMH H BHew

HHMH IlOMexaMH. 

3. fonorpacp CMeLUaeTC51 BnpaBO B TIOJl51pHOH CHCTeMe KOOp.ll,HHaT. 

4. YMeHbrnettH51 r<o3cpcpttuHeHTa yc11JleHH5! ycHJlHTeJl51 3a rrpe.LI,eJlaMH rroJlOCbI nporrycKaHH51. 

YBem1Y:eHHe rroJlOCbl nponycKaHH51 ycHJlHTeJl51. 

BOilPOC 6 
B LieM 3ar<JlIOYaeTC51 oco6em-rncTb HCTIOJlb30BaHH51 3MHTTepttoro noBTop11TeJl5! no cpaBHeHHIO c HC

TOKOBbIM nOBTOpHTeJleM. 

I . Mettbrnee Bxonttoe conpOTHBJleHHe 6HnOn51pHoro TpaH3HCTopa no cpaBtteHHIO c noJleBhIM . 

2. DOJlbwee 3HaYeHHe KPYTH3HbI y 611non5!pHbIX TpaH3HCTopoB . 

3. MeHbWee 3HaYeHHe K03cpcp11u11eHTa nepe.uaYH y HCTOKOBOro IlOBTOpHTeJ151. 

4. lfacTOTHa51 3aBHCHMOCTb KPYTH3Hbl v 6m10115lnttorn TnRm111nnn~ 



5. OnacHOCTb caMoBo36y)K,lJ,emu1. 

BOIIPOC 7 
TiepeYHCJIHTe Tpe6oBaHH51, npeL{b51BJ151eMbie K ycHJIHTeJI5IM MOlUHOCTH. 

I. Htt3Koe 3HaYett11e Ko3cpcp11u11ettrn rapMOHHK. 

2. Htt3Koe 3HaYett11e Ko3¢cjmu11eHTa wyMa. 

3. KaK MO)l<HO 6oJibwee 3HaYett11e KTI)::C 

4. KaK MO)!(HO 6onhwee 3HaYem1e K03cpcp11u11ettrn yc11JieH115! no ToKy . 

5. KaK MO)!(HO Mettbwee 3Ha4ettHe K03cpcp11u11ettrn LiacTOTHbJX 11cKa)KeHHti . 

BOIIPOC 8 
IlpHBe)J,HTe cpopMyJiy nmr CKOpOCTH ITOTOKa HttcpopMaum-1: 

I. C = F · log 2 D 4. C = F · lgD 

2. C = F · In D 5. C = · F 

log7 D 

3. C = D · log 2 F 

BOITPOC 9 
TipttBe.UHTe cxeMy llBYXKacKa.uttoro pe3HCTOpttoro yCHJIHTem1 Ha noJieBbIX TpaH3Hcrnpax. 

BOTIPOC 10 
Ilp1rne,U11Te cxeMy .UByx1<acKa1rnoro pe311cTopttoro ycHJIHTeJI51 Ha 611noJ15ipHbJX Tpa1-1311cTopax. 

BAPHAHT .NU 
BOIIPOC 1 
I1cxo.u51 H3 KaKHX ¢H3HYeCKHX coo6pa)!(eHHH CJie.uyeT BbI6HpaTb pa6oYyIO TOlJKY aKTHBHOro 3Jie

MeHTa B KaCKa.nax npe.nBapHTeJibHOro ycHJieHH51? TiepeYHCJIHTe Bee npaBHJibHbie BapHaHTbI. 

l. 06ecneLiemre MaKCHMaJibHOro KTI)l ycHJIHTeJI51 

2. 06ecneYeHHe MHHHMaJibHOro 3HaYeHH51 1<03cpcp11uHeHTa rapMOHHK. 

3. TionyYeHHe MaKCHMaJlbHOfO 3Ha4eHH51 K03cpcjrnuHeHTa ycHJleHH5l. 

4. 06ecrreYett11e Tpe6yeMoro K03cpcp11u11ettrn yc11JieHH5l yc11n11TeJI5!. 

5. 06ecne4eHHe OITTHMaJibHOro TeMrrepaTypttoro pe)!(HMa aKTHBHOfO :rneMeHTa. 

BOTIPOC 2 
IloYeMy B ycHJIHTeJI51X MOlUHOCTH (OKOHeYHblX KacKa.uax) , KaK npaBHJIO, ycHJIHTeJib pa6orneT B 

pe)KHMe KJiacca AB? TiepeYHCJIHTe Bee npaB11JlbHb1e BapHaHTbI. 

1. )J,n51 o6ecneYeHH51 MaKCHMaJibttoro KTI)J, 

2. ,[l,J151 o6ecrreYeHHe Ml1Hl1MaJibHOro 3HaYeHl151 K03cpcp11u11eHTa rapMOHHK. 

3. Pe)KHM KJiacca AB 11cnoJib3yeTC51 .LJ.J151 ycTpatteHH51 HCKa)!(ett11ti THrra «cTyneHbKa» . 

4. ,Ll,JI5l yseJIH4eHH51 1<0::1¢¢11u11ettrn ycHJieHH51. 

5. )J:JI51 o6ecneYeHl151 MaI<Cl1MaJlbHOH Bb!XO.UHOH M0ll{HOCTl1 OKOHelJHOfO Kac1<a.na. 



BOTIPOC 3 
KaK11e :rneMeHThI B np11Be,UeHHoi1 HmI<e cxeMe, MmI<HO 3aMeHMTh Ha TepMo3aB11c11Mb1e c uenhIO 

o6ecneYeHJ151 TeMnepaTypHOH crn6HJil13aU1111 pa6oYeH TOYKH (MeTO.n TepMOKOMneHcau11tt): 

.----~~--.-~~~~~~-<n 

RH 

1. ConpornBneHH51 R 1 11 R2 . 

2. ConpoTHBJieHtte R 3. 

3. ConpoTHBJieH11e RK. 

4. EMKOCTh C 3. 

5. ConpoT11Bnett11e ttarpy31<11. 

BOilPOC 4 
KaK11e cp113114ecKtte nonymeH115! ttcnoJib3YJOTC51 np11 aHaJIH3e cxeMbI KacKa.na npen sap11TeJihHoro 

ycttneHH51 Ha 6ttnon51pHoM TpaH3HCTope B 0611acT11 cpe.UHHX YaCTOT? CTepeYHCJIHTe Bee npaBHJib

Hbie sapttaiHbI. 

I. Ha nepeMeHHOM TOKe WHHY n11TaHH5l H WHHY 3eMJIH CYHTaeM 3aMKHYTbIMH. 

2. BnoKHpOBKa conpoTHBJieHH51 3MHTiepa R 3 eMKOCThJO C3 noYTH H,lleanhtta51 . 

3. 3HaYeHHe conpOTHBJieHH51 eMKOCTH pa.3.nem1TeJibHOro KOH,lleHCaTopa HaMHOro 60JibWe co

nponrnneHHH .npyrnx eMKOCTeti. 

4. Bxo.nHhIM conpoTHBJieHHeM aKTHBHoro 3JieMeHTa MO)KHO npeHe6peYb . 

5. HenttHdi:Hbie ttc1<a>1<eHtt5! none3Horo c11rttana MeHee 1 %. 

BOilPOC 5 
J-fa KaKHX C006pmI<eHHH BbI6HpaIOTC51 OCTTHMaJihHbie 3HaYeHH51 KOppeKTttpyIDLUHX 3JieMeHTOB7 CTe

pe411CJIHTe see npaBHJibHbJe sap11aHTb1. 

I. KaK MO)!<HO 6JIH)!<e ypaBH51Tb K03cpcp11LttteHTb1 B 411cm.nen e 11 3HaMeHaTene no1111tt0Ma: 

(1) 

2. KaK MO)!<HO 6Jitt)!(e ypaBH51Th Ko3cpcpHu11eHTb1 yctt-

JieHH51 peanbHOro H H)J,eaJibHOro ycHJIHTeJ151 . 

3. KaK MO)KHO 6onhwe yBeJIHYttTh 1<03cpqrnm1ettTbI B YHCJIHTene nonHHOMa (I). 
4. KaK MO)!<HO 6onhwe yMettbWHTb K03cpcpmt11eHTbI B 3HaMe1-iaTene nonHHOMa ( I) . 
5. Ka1< MO)!<HO 6onhwe pacwHpttTb nonocy nponyCI<aHH51 yC111111TeJ1 5l . 



BOIIPOC 6 
lleMy paBHO BXO.llHOe eonpornsn eHHe exeMbI 

Roe 

1. RI. 

2. Roe 

3. TlapanneJihHOMY eoemrneHtteM R 1 11 Roe 

4. Bxoa HoMy eonpoTHBJieHmo OY 

5. TlapanJJeJihHOMy eoeLI,Httemno BXOLI,Horo eonpornsneHH51 OY H RI. 

BOIIPOC 7 
Tlo'-!eMy Ha o6ottx sxo.uax .umpcpepeHUHaJihHoro y eHJIHTeJI51 Ha OY BKJIIO'-!eHhI noBTop11TeJIH 
Hanp5I)!(emrn? 

R4 

1. CornaeosaTb onepauttoHHblM yettJIHTeJJb e BXO.llHbIMH yeTpo}lernaMH 

2. YMeHbrnetttte K03cpcpttuHeHTa rnyMa 

3. y MeHbWeHHe K03cpcpHUHeHTa HeJIHHeHHhIX HeKa)!(eHHH 

4. 06eene'-IeHHe OLl,Ji!HaKOBOro 3Ha'-leHH51 BXOD,HOro eonpOTHBJieHH51 no o60HM BXOD,aM .UHcp

cpepeHUHaJihHOro yeHJIHTeJI51 . 

5. YseJIHYem1e sxo.uttoro eonponrnnettH51 . 

BOIIPOC 8 
Ha3HaYeH11e R,uon B exeMe a ttcpcpepeHuttarnpa: 

Cnnn 

II 
R 

I . Y BeJIH'-leHHe sxo.uttoro conpoTHBJiettH51 

2. Y MeHbWetttte sx o.uHoro eonpoTHBJiem1e 

3. 3amttrn npe.UbI.LJ.YW.ero KacKa.ua OT K3 no Bh1x o.uy 

4. Y sen ttl!eHHe K03cpqmuttettrn yettn ettH51 

5. TlOBhIWeHHe 6hieTpo.uet!eTBI151 exeMhl. 

BOIIPOC 9 
TlpHBe.nwre exeMy KaeKa.ua e HH3K04aeTOTHOH KOppeKUHeH . 

BOIIPOC 10 
TipHBeLJ:HTe cxeMy H y KmKHTe oeHOBHble LJ:O CTOHHCTBa H HenoeTaTKH exeMbl BblCOKOYaCTOTHOH 

KOppeKUHH c LI,06aBO'-IHOH HH.UYKTHBHOCTbIO? 



BAPMAHT .M!3 

BOITPOC I 

Bb1foip1ne Bee rrp1rneneHHb1e Hm1<e HenocTaT1<11 .r:urn cxeMbI HHJ.J.YKTHBHOH Bl! 1<oppe1<u1111? 

I. CxeMa pa6orneT TOJlbKO np11 BbIC01<00MHOH Harpy31<e. 
2. CxeMa pa6oTaeT TOJlbI<O Ha Bb1co1<11x YaCToTax. 
3. HeT HHKa1<11x orpaH11YeH11H. 

4. CxeMa pa6oTaeT TOJlbKO np11 3HaLJ:eHHH sepxHeH rpaHHYHOH LJ:aCTOTbI MeHee 30 Mfu. 
5. CxeMa pa6orneT TOJibKO np11 HH3KOOMHOH Harpy3Ke. 

BOilPOC 2. 
DepeYHcmne He,LJ,OCTaTKH cxeMbI BY. 1<oppe1<u1111 c HcnoJlb3osaHHeM OOC. 

I . YseJ111YeH11e noJlOCbI nponyc1<aH115! . 

2. YMeHbWeH11e 1<03cpqmu11eHTa yrnJlemrn s F pa3. 

3. HanttYHe nononH11TeJlbHbIX 3JieMeHTOB B cxeMe. 

4. Orpatt11YeHHe tta sb16op conpoTHBJlett115! B uenH 3M11rrepa. 
5. CxeMa pa6orneT TOJlhKO Ha HH3KOOMHYIO Harpy31<y. 

BOilPOC 3 
DepeYHCJlttTe He,LJ,ocTaTKH cJle,LJ,yIDw.ei1 cxeMbI peryl1 Hpos1<11 A LfX: (sb16epHTe see npasHJlbHbie 
sapHaHTblOTBeTOB) 

I . Mana51 rny6IIHa peryllHpOBKH, He 6oJlee 40%. 
2. Bo3MO)KHOCTb caMoso36y)1<,lleH115!. 

3. CJlO)!(HOCTb pean113au11H cxeMbJ. 
4. ManbIH 1<03cpqmu11eHT yc11JleHH5I 11 60JlbWa51 noJloca nponyc1<aHH5!. 
5. BbICOKHH yposetth wyMOB. 

BOilPOC 4 
Lf To Heo6xo,llHMO c,LJ,eJlaTb JJ,Jl 51 Toro , YT06b1 yMeHbWHTb K03cpcp11u11eHTa wyMa yc11Jl11TeJ15! (sb16e
p1ne see npasHJlhHbie sapHaHTb1) 

1. Y seJ111LJ:ett11e 1<03cpqrnu11eHTa yc11JleH115! nepBbIX nsyx 1<ac1<anos ycttJlttTeJ15I . 
2. YMeHbrneH115! co6crneHHhIX K03cpcpIIutteHTOB wyMa Ka)!(noro 1<ac1<ana yc11Jl11TeJ15! 

3. YMeHbrnettHe co6crnettttoro Ko3cpcpttuHeHTa wyMa nepsb1x nsyx 1<ac1<anos 
4. 11cnoJlh30BattHe oxJla)!(netttt51 scex 1<ac1<anos ycIIJ111TeJ15! 
5. 0nTHMtt3au115I pa6oYetl TOLJ:KH 11 pe)!(ttMa pa6oThI ycHJlHTeJlbHOro 3JleMeHTa, np11MeH11TeJlb

HO K npe,llb51SJI51eMbIM Tpe6osatt115!M 1< y c111111Te111D . 



BOTIPOC 5 
YKa)!{ttTe, KaKa51 ow116Ka )lonywetta B JJaHHOH cxeMe: 

Kl 

+En -•~~~~r--~~~~~--
5

.--~~~~ 
3 U ynp 

MOAYIHlTOp 

K2 

I. 0TcyTcTBYIOT pa3.LI,eJ1HTeJlbttb1e KOH.LJ,ettcaTOpbI Me)KJlY MOJlYJ151TopoM Wl1M H KJl!DlfaMH. 

2. 0TCYTCTBYIDT cpHJlbTpbl no uenH I1HTaHH51 KJl!QlfeH. 

3. 0TcyTcTsyeT H4 QJHJlbTp Ha BbIXO.LJ,e cxeMbI. 

4. 0TcyTcrnyeT QJHJibTp BY. Ha BbIXO.LJ,e cxeMbI 

5. CxeMa np11se.uetta 6e3 ow1160K. 

BOilPOC 6 
YKa)!{HTe, KaKa51 ow116Ka .LJ,ony wetta B .LJ,atttto fi cxeMe: 

VTl 

I. 0TcyTCTBYJOT 3JleMeHTbI 3a.LJ,aHH51 pa6oYeti TOlfKH BToporo KacKa.LI,a. 

2. 0TCYTCTBYJOT 6JlOKHpOBOlfHbie eMKOCTH B uen11 3M HTTepa. 

3. 0TCYTCTBytOT pa.3.LI,eJlHTeJlbHbie KOH .LJ,eHCaTOpbl 

4. Tpatt3HCTOp VT2 JlOJl)!{eH HMeTb Jlpyry!D non5Ip ttocTb 

5. CxeMa n p wse.uetta 6e3 ow1160K. 

BOTIPOC 7. 
Ha3HalfettHe KJlJOlfa B cxeMe HHTerpaTopa: 

Kl 



I. 0TKJlfOY:em1e cxeMbI 

2. BKJlfOY:eH11e cxeMbI 

3. y HHBepCaJibHOCTb CXCMbl (np11 BKJlfOYeHHOM KJifOYe cxeMa pa6orneT KaK nOBTOpHTeJlb) 

4. Pa3p51,LJ, KOH,LJ,ettcarnpa nepe,LJ, ttaYMOM pa6oTbI cxeMbI 

5. YCTpaHett11e noCT051HHOH HHTerp11poBaH115! . 

BOilPOC 8. 
lfro TaKoe aMnJIHTY,LJ,H0-4aCTOTHa5I xapaKTepHCTHKa? 

I. 3aBHCHMOCTb aMnJIHTY,LJ,bI OT YaCTOTbJ. 

2. 3aBHCI1MOCTb MO)],YJI51 aMnJlHTY,LJ,bl OT YaCTOTbl. 

3. 3aBHCI1MOCTb K03cpcp111.1,11eHTa nepe,LJ,a4H OT YaCTOTbl. 

4. 3aBHCHMOCTb MO)],YJI51 K03cpcpttUHeHTa nepenaYH OT YaCTOTbI. 

5. 3aBHCHMOCTb MO,LJ,YJI51 K03cpcpttutteHTa nepe,LJ,aYH HJIH MO)],YJI51 aMnJIHTY)],bI OT YaCTOTbl. 

BOilPOC 9 
ITepel.!ttCJIHTe nptt'IHHhI B03HHKHOBeHtt51 YacTOTHbIX 11cKa)!{ett11ti B yc11n11TeJI5IX. 

I. HMHlftte napa3HTHbIX napaMeTpoB aKTHBHbIX 3J1eMettTOB. 

2. cD11 311YecKa5! peM113yeMOCTb yc111111TeJibHOro yCTpoi1crna . 

3. HMttlfHe eMKOCTeti H HHLlYKTHBHOCTeti B cxeMax yc11n11Teneti. 

4. Bttewtt11e npttl.!Htthr (ttaBO,LJ,KH , cpott , wyMhI 11 T .,LJ, .) 

5. Bee nepelfttcneHHhie nyttKThI npaBHJibHhie 

BOilPOC 10 
I1p11Be,LJ,HTe cxeMy 11 yKa)!{HTe OCHOBHbie )],OCTOHHCTBa H He,LJ,OCTaTKH cxeMbI BbICOKOlfaCTOTHOH 

KOppeKUHH c YaCTOTH0-3aBHCHMOH o6parnoti CB513bl0? 

6.2. THUOBble KOHTpOJibHbie 33)1.3HHH )J.JIH UHCbMeHHbIX OTBeTOB 

1. OcHOBHhie rrapaMeTpbI 11 xapaKTep11cT11K11 yc11JI11TeJiei1. KJiaccmpH

Kau:m1. yc11JIHTeJieJ:i. 06o6rn,eHHa5l cTpyKTypHa5l cxeMa ycHJittTe
JI5l.0cHoBHhie BYl)J.bl KOJie6aHI1H. 

2. f apMOHJ11-IeCKI1H OCU:I1JlJ15ITOp. 

3. ITpe)J.cTaBJieH11e )].Btt)KeHMH r apMoH111-iecKoro ocu:11JIJI5ITopa Ha cp33o

so.H TIJIOCKOCTI1. 

4. TipttMepbI rapMOHJ1qeCKI1X OCU:I1JIJ15ITOpOB. 

5. OcHOBHhie xapaKTep11cT11K11 yc111111TeJibHh1x ycTpoJ:icTB. I1cKa)KeH115l 
noJie3Horo c11rHaJia. Cs5l3b qacTOTHhIX 11 speMeHHhIX 11cKa)Kem1J:i. 

6. illyMhI I1 TIOMeXI1 ycttJII1TeJI5l. 

7. KacKa)J.hI npe)J.sap11TeJihHoro yc1111eH115l. 06nacTb H4 
8. Y c111111TeJlb, KaK JI11HeHHbIH qeTb1pexnomocH11K. Bxo)J.Hbie 11 BbIXO)J.

Hbie napaMeTpbI yc111111TeJ15l. 811)].bI coe)J.11HeH11J:i LieThipexnomocH11-

KOB. 

9. KacKa)J.bl npe)J.sap11TeJ1bHoro ycHJieHH5l . 06nacTb C4. 
10. 06paTHbie CB5l3I1 s yc11mne115lx. K11acc11cp1-1KaU:115l o6paTHbIX cs513ei1:. 

11.KacKa)J.bI npe)J.sap11TeJibttoro yc1rnemrn. 06nacTb B4. 

12. B11115IH11e o6paTHOH CB5l3I1 Ha rrnpaMeTphI 11 xapaKTep11cT11K11 yc111111-

Temi. BnmrnYie OOC Ha ycToi1:1111socTh yc11n11TeJI5l. 



13 .JhrneHHbIH OCIJJ1JIJUITOp rrp11 HaJ1J1lfl1I1 TpeHI15I. 
14.J111HdIHbIH OCUI1J1JI5ITOP c «OTp11uaTeJibHbIM» TpeHtteM. 

15.JittHeHHbIH OCU,I1JJJJ51TOp c OTTaJJKI1BafOW:eH Cl1JJOH. 

16.JhmeHHbIH rapMOHWieCKI1H OCUI1JJJJ51TOp no.n .neHCTBI1eM BHeWHl1X 

Cl1JJ. 

l 7.Pa6oTa TpaH3I1CTopa B ycmrnTeJibHhIX KacKa,nax . CTaT11YecK11e xa

paKTep11cT11K11 11 HLJ. napaMeTpbr TpaH3l1CTopa. Orrpe.ne11eH11e Y
napaMeTpos TpaH311CTopa. 

18. Peryn11posKa A LJ.X B yc11n11Tem1x. 

19.KnaccbI pa60Tb1 yc11n11Tenei1. 

20.MeTO)J,bl TepMOCTa611.11113au,1111 . 

21. I1mpopMau110HHhre rrapaMeTpbI yc111111Te11ei1. 
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