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ApanbIk 0aKkblIayFa apHajIFad 0arjgapiaama cypakrapsi 1

1. DmnexTp Ti30eriHaeri AeKTp TapMarbl IereHimi3z He?

2. Cynepnio3unus (KabaTTacy oIliCiH TYCIHAIPIHI3)

3. JIMOATTIH KYPBUIFBICBIHBIH JKacaly >KoHE JKYMBIC iCTey MNPHHUUIIH TYCIHIAIpiHi3. JMONTHIH BOJBT-
aMIIpeNTiK CUITATTaMaChlH TYCIHAIPiHI3.

4. Kapamnaiibim Oip (hazansl xKapTbUiail EpUOATHI TY3ETKIIITIH CYI0ACHIH CHI3BIHBI3 KOHE CUIIATTAHbI3

5. Omektp Ti30eriHaeri KOHTyp, TYWiH, €Ki TOIIOCTI KOHE TOPT MOJIOCTI KYPHUIBIMHBIH MOHIH TYCIHIIPIHI3

6. Omektp Ti3oeri ymin OM 3aHbI

7. Kapanaiibim 6ip (pa3aisl ekiHII PETTIK KapThlIaid IEPHOATHI

TY3€TKIIITiH CYJIOACHIH ChI3BIHBI3 )KOHE KYMBIC ICT€y IPUHIIMITIH TYCIHIIPIHI3

8. DKBUBaJECHTTI TeHepaTOp 9/IIiCiH TYCIHIIPIHI3

9. CTaOMIUTPOHHBIH TaFalbIHAAIBIMBL. DIEKTPIIIK TECLTY KYObUIBICHIH TYCIHAIPiHI3

10.Y1 dazansl TY3eTKIMTIH CYJI0aChIH ChI3BIHBI3 )KOHE HKYMBIC iCTEy IPUHIIMITIH TYCIHIIPIHI3

11.Kupxrodd ey OipiHII 3aHbIHA aHBIKTaMa OepiHi3

12. DnekTp SHEPrHACHIH TeHepalusiay, TapaTy KoHe TpaHCPOpMaIUsUIayAaFrbl IKOHOMUKAIBIK THIMIUTICH
apTTHIPYZIa KaHJIail TOK YKETEKIIi OPBIH ala Ibl

13.KupxroddTeiH ekiHIIl 3aHbIHA aHBIKTaMa OepiHi3

14.Cunyconiaibl TOKKa aHbIkTama OepiHi3. TokTeiH, kepHeymiH, DKK e3nik, aMIIMTyAaIbIK, OPTa JKSHE
ACepITiK MoHI

15.bunonsapibl  JKOHE OPICTIK TPAH3UCTOPABIH KYPBUIBIMABIK TaFalbIHAAIBIMBIH JKOHE KYMBIC iCTEY
TIPUHITATIIH TYCIHAIPiHI3

16.Kypaeni sekTp Ti30eri MbIcalblHIA TIKEICH KOJAaHbICKa ve KuUpXro()TThIH EKiHII 3aHBIH KOJIaHY
OMICIH TYCIHIIPIHI3

17. BunonspIIbIK TPaH3UCTOPIAAPIBIH JKYMBIC i1CTE€Y PSKUMIH TYCIHIIPIHI3

18.O0pek ke31 MEH SJCKTp KaOBLIIaFbIITAPLIHBIH apachlHIarbl KyaTTap TEHI€PIMILTINiHE Heri3aeireH
TeHIEYNiH GOpPMYIacCklH TYCIHIIPIHI3

19.CunycounmanbiKk MOHAEPI KApaCTBIPY SIICi )KOHE ONap IblH HETi3iHe JHarpaMMaHbl ChI3y

20.Tys3erKilll KypbUIFbLIAPIbIH TaFalibIHAAIBIMBIH TYCIHAIPiHI3. TY3€TKIll KYPhUIFbLIAPBIHBIH TYPJIEPi

21.Bip ¢azanpl alHBIMAITBI TOKTAPIAH TYPATHIH 3JIeKTp Tiz0erinae Kupxrodd 3anmapbiH KonaaHy

22 . BUnoNnspIibl TPAH3UCTOPIIAP/IBIH ICKE KOCBUTY CYJI0aChIH CHI3bIHBI3 YKOHE MaFbIHACKIH TYCIHIIPIHI3.

23. XacaH1pl HHTEIUIEKT YFBIMBIH TYCIHAIPIHI3

24. ¥FreIMAIBI TYCIHAIPIHI3 — MAITUHATIBIK OKBITY

Apanblk 0aKblLIayFa apHAJIFaH 0argapiama cypakrapsl 2

1. JToruxamsx 3IEMEHTTEP/IiH HETi3Ti KONIaHBICBIHBIH MOHIH TYCIHAIPIHI3

2. Hemece JOrHKANIBIK 3JIEMEHTIHIH (YHKIHACHIHBIH MOHIH TYCIH/IpiHi3, aKHKATTHIK KECTECIH TY3iHi3

3. XKoHe TOrMKaIBIK SIEMEHTIHIH QYHKIMSICHIHBIH MOHIH TYCIHIIPiHi3, AKMKATTHIK KECTECIH TY3iHi3

. YKoHe-eMec JIOTUKaIbIK 3JIEMEeHTIHIH (QYKHIIMSICHIHBIH MOHIH TYCIHAIPIHI3, aKUKATTHIK KECTECIH TY3iHi3.
. EMec morukansik 1eMeHTiHIH (yHKIIUSCBIHBIH MOHIH TYCIH/IPiHI3, aKUKATTHIK KECTECIH TY3iHi3

. Muxkpormporieccop nereHimiz He?

. MukpoDBM Heri3ri TarailbIHAaIbIMBI

. MukpornporteccopibiH QYHKIIMOHAIABIK TYWIHIEPIH Ti3IMIEHI3 )KoHE TYCIHIPiHI3

© 0 N Ul

. Kanpaii curaangap nMIimynbCTik curHanaap 0osbI TaObuiaas?
10. Kanpait KypbUIFbLIAp IEKTPOHIBI KLIT GOJIBIT TAGBLIAH?
11. Jorukaneix xocy, keGeiiTy nerenimis He?

12. Herisri noruxansix snementrep?

13. MynsTuBHGpaTOpABIH Cy16aCHH TYCIHIIpiHi3

14. Here curnannap muckperTenei ’oHe KBAHTTAIAIbI?
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15.
16.
17.

Tpurrepaiy >kxyMbIc icTey MPUHIUITH TYCIHIIPIHi3
Kanpgaii canapIK KYphUIFbUIap KOMOMHALMSIIBIK CAHBIK KYPBUIFBIIIAPFA JKATa bl
MarsuTTik epicke aHbIKTaMa OepiHi3 KOHE OHBIH HETi3ri mapameTpliepi, >KoHe MarHUTTIK Ti30eKTepi

ecenTeyae Kolaany

18.
19.
20.
21.
22.
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.

Tananrtap

34

MarsutTik Ti30ek yiriH OM 3aHbIH KOJIJaHY
TpancdopmaTop KYpBIIBICH, TaFaHBIHAATBIMEI XKOHE KONJAHBLTY asiChl
TpanchopMaTopabIH JKIKTEIYAEr] HEri3ri albIPMAaIIbUIBIKTaPbI
TpanchopmaTopabIH KYMbIC icTey mpuHIMI. TpaHcopManusiay Ko3GuimueHTi
CHHXPOH/II MAIIMHAHBIH KYPBUTBICHI JKOHE JKYMBIC iCTE€y MPHHIIHUIII
Y1 ¢azansl MOMEHTTE aliHaIMaJIbl MOMEHTTI ecenTey MPUHIIHITIH TYCIHIIpiHI3
Y1 ¢pazanbl aCHHXPOH B MAITMHAHBIH JKYMBIC iCTEY MPHHIUII
ACHHXPOH/IBI MaIlIMHA/Ia TEHEPATOp, IEKTPOMATHUTTI TeXKeTy PeKUMIEPIH TYCIHAIPIHI3
ACHHXPOH/IBI 3JICKTP KO3FaITKBIIITAPBIHBIH MEXaHUKAJIBIK CHITATTaAMANIAPbI
DJeKTp KeTeri TYCIHITH KaJbIITaCThIPY, MEXaHUKAIIBIK KYHECIH cUaTTay
DIeKTp KETEKTe 9cep eTEeTiH MOMEHTTED KOHE OHBIH HETi3T KaTeropusuiapbl
DJeKTp KeTEKTEePiHIH AIEKTPOMEXaHUKAIIBIK CHIIATTaMAalIaphl
XUMHSIIBIK-(hapMalieBTHKAIBIK, OHJIIpiC OPBIHAAPHIH/IA KOJJIAHBIIATHIH HET13T1 KOHABIPFbUIAD
dapmaneBTHKAIBIK OH/IPiC OpPBIHAAPBIHIA KOJIaHBUIATEIH MaIlIMHAJIAP XKOHE ammapaTrap
®dapMarneBTHKAIBIK IMpenapaTTapasl OHIIPYyIeri HeT13T1 KOHABIPFBIIAD
dapmManeBTHKANBIK ©OHIAPIC OpPBIHAAPBIHAA KOJIJAHBUIATHIH KOHIBIPFbUIApFa KOWBUIATBIH HETI3Ti

HakTpl yakpITTa 37€KTp JKeniiepiH Oakpliay >KOHE Oackapy YIIH >KacaHabl HHTEJUICKT

nalaanyIbl TYCIHIIPIHI3.

35.

DIeKTp Kenuiepin 0ackapyIarbl HET13T1 MIHACTTEp MEH KUBIHIBIKTAPAbl TYCIHIIPIHI3.

3. ApaJbIK aTTecTAaTTayFa apHAJIFaH GaFaapiiaMa cypaKkTapbl
~KoHieHcaTOpAbIH JIEKTP OpiCiHIH SHEPTHACH TOMEH/IETT (JOpMyIaMeH aHbIKTala Ibl:

w, =
@

o
W,
Va 2

=

_Ccu?

@

w, =2CU% g
w, = CU*? @

L
w
~OM 3aHBbI
@U=IR
@U=I/r
@R=1/R
@I=UR
@I=U;R

Ezf@

~Kupxrod ey GipiHImi 3aHbI

@>1I=0
@XE=0
@2 1gk=0

@2 ExR=0
@ I=>Ex

~KupxrodTbIH eKiHII 3aHbI
@Z EkzzlmRm
@2 Ex=2lkQk
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@> Ex1,=0

@zUkRk:zlmgm

@ZPFZEmlm

~EKi Ty#iin omiciMen ecenreyaeri Tok | k
@lk=(Ek - Uab) g k

@l k=(Uab-EK) gk

@l k=(E-Uab)/ gk

@l k=(Ek+ Uab) gk

@lk =(Ek *Uab)/gk

~Eki TyiiiH oficiMeH ecenTey/ieri exi TyiiH apacsiHnars! kepaey Uab
@Uab=(XEk*gk)/(Xgk)
@Uab=(XEk*gk )/(X Rk)
@Uab = (X Ek* Rk)/(Zgk)
@Uab=(XEk+RKk)/ gk
@Uab=Ek * gk

~Kyatrap Temne-tenmiri

@Puct = Pnot

@Puct =2 P nor

@Puct =0,5 P nor

@Pucr = 3 Pror

@Pucr = Pror / (V3)

~AMHBIMAITBI TOK YKHIJIT]

@f=1T

@f=T

@f=2xn/T

@f=2nT

@f=V3/T

~)Kuisikriy esniem Oipiri

@I'n

@I'n M

@r'u

@I’

@l

~AWHBIMAITBI TOK OYPBIITHIK KUUTIKTIH ©JImeM Oipiiri
@Pan/c

@C/pan

@Pan

@Pan C

@C-1

~DNeKTp YHEPTHUACHIHBIH OJIIIeM OipJiri:
(@xBt*4ac

(@xBT

@Bt

@Bap

@BA

~AMHBIMAITBI TOK OYPBIIITHIK, KHULIIT
@ow=2 nl/T

@o=n/T

@w=2n T

@o=T/(2n)

@o=T1 f.

~AMHBIMAITBI TOKTBIH OpTallla MOHI
@Icp=21Im/nt

@lcp=mn Im

@lcp= 0,707 Im

@Icp=1/n

@Icp=m Im /2

~CuHycol1ans! aifHBIMAJIBl TOKTBIH, 9CEp €Ty MaHi
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@I=Im/~2
@I=Im
@I=Im\2/ n
@I=0,777 Im
@I=~2Im.

~CuHYyCOHIaIbl TOKTHIH aMIUIUTY/IA KO3 QUITUESHTI

@Ka =12
@Ka =1/2
@Ka =0,707
@Ka =0,638
@Ka=+3

~CuHycol1anbl aifHbIMaJIbl TOKTBIH (popma koadduimenTi

@Kdp=1,21
@Kop=1,11

@K =4,44

@K =3

@Ko =2
~Karymika nHIyKTUBTIIIT]
@L=W % Ru

@L =2n Rp

@L = WC

@L =WRp

@L = 27Rp2
~VHIYKTUBTLNIKTIH eiieM Oipiri
@I'n

@I'n

@®d

@Mc

@C-1
~/HIYKTUBTLIIK KeAepri
@XL =L ®

@XL =L/o

@X.=(L w)1/2

@XL =2nL/C

@XL =L /C.
~CHBIMABLIBIK KeAepTi
@Xc=1/(wC)
@Xc=wC
@Xc=2nC
@Xc=w/C
@Xc=Clwo
~CHBIMIBUIBIK

@C = (es) /d.
@C=(sd)/e
@C=(ed)/s
@C=(2n ¢)/(sd)
@C =&s d.

~[Tapannens xanranrad R 1 )xoHe R 2 Kemeprinepi SKBUBAJICHTTUTIKKE TYPIICHAIPY

@R3kB=(R1R2)/ (Rt Rz2)
@RoxB = (R1+ Ry).

@RoxB = (R1+R2)/(R1 R2)
@RBKB = (R1 h Rz) /Ry

@R OKB = (R1 + R, )/ Ro.

~ «KynapBmay jxalFaHFaH KYKTEMENepAl «YIIOyphInD CcyndacklHa TYpPIICHIIpY

@Rab=Ra+Rb+ (Ra Rb)/ Rc
@Rab =Ra+Rb+ Rc/(Ra Rc)
@Rab =Ra+Rb +Rc
@R ab=(Ra Rb)/Rc
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@Rab=Ra (Rb+Rc)

~ «Y1OypsIniay )KajJfaHFaH KeJepriiepl «KYJIIbI3Iay cy10ackiHa TYpIeHAIpY
@Ra = (Rab Rca )/(Rab+Rca+Rbc)

@Ra = (Rbc Rca)/ ( Rab+Rbc+Rca )

@Ra = (Rab Rbc )/ (Rab+Rbc+Rca )

@Ra = (Rab Rbc Rca)/ (Rab+Rbc+Rca)

@Ra =Rab/ (Rab+Rbc+Rca)

~ KepHey pe30oHaHCHIHBIH Iaiiia 00Ty mapThl

@XL =Xc

@B. = bc

@XL =R

@Xc=R

@R=(XL—Xc)

~ AMHBIMAJIBI TOK Ti30€TiHIETI PE30HAHCTHIK KUK

w,=+VLC @

@wp= LC
@wp= L/C
@wp= C/L
~ Tok pe30oHAaHCHIHBIH Iaiaa OO0l MapThI
@BL = Bc
@XL =Xc
@XL =1/ bc
@XC =1/ b|_
@XL -Xc =R
~Kypambinzaa R sxone X aitHbIMabl TOK Ti30€eriHAeri akTUB OTKI3TIIITIK
@g = R/ZL
@g =R/ XL2
@g=1/R
@g =X / R2
@g =1/ (R*+ X%
~Kypambiazaa R xone X\ aiiHbIMabI TOK Ti30€riHAeri peakTUB OTKI3MIIITIK

@BL=X|_/ Z2
@BL= XL/ R2
@BL= 1/X|_
B =t
L=
JXZ+R? i@
@BL: R/XL2

~KepHey pe3oHaHChIHA )KETKEeHIE Ti30eKTerl TOK
(@MaxcuMans MOHTe KeTel

(@MwuHnManp MoHIIE 00JTaIbI

(@Os3repicci3 Kamaasl

(@Iamaier apTaabt

@I1lamaibr ToMeHISH T

~ToK pe30HaHCHIHA KETKEH/IE JKaJIIIbI Ti30eKTeTi TOK
(@MwuHIMAab MoHIIE 00JTa Bl

(@MaxcuMans MOHTE KeTei

(@Os3repicci3 Kamaasl

@Iamaer apTaabet

@I1lamaibr TeMeHISH T

~R xone L xykTeMmeneri aifHIMANBI TOK Ti30€TiHIETI aKTHB Kyat

@P = Ul cose
@P = Ul
@P =Ulsin ¢

@P=2/1



ONTUSTIK-QAZAQSTAN o'l SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY als, ACADEMY
«OHTYyCTiK KasakcTaH MeavumHa akagemuscel» AK N Y/ AO «KOxHo-KasaxcTaHcKast MEAULIMHCKAS aKaaeMuUsT»
Umkenepiik moHaep Kadeapacst 044/48-19
«DJEeKTPOTEXHHKA KOHE OHJIPIC FMEKTPOHHUKA HETi3epi» o383

@P=I?/U

~R sxoHe L skyKkTemeseri alHbIMAaJIBl TOK Ti30CTIHICT PEaKTUB KyaT
@Q =Ulsing

@Q =Uicosp

@Q=Ul

@Q=U?/1

@Q=1?/U.

~R,L,C xykTemezeri TOK IIeH KepHEY BEKTOPIIaphl apachIHAarbl (haza OOMBIHIIA BIFBICY OYPHIIIBI
@o =arctg(X. - Xc) /R

@ =arctg( Xc- X)) /R

@ =arccos(X. - Xc) /R

@o =arcsin(X, - Xc) /R

@o =arctg R/ (X - Xc)

~AKXTHB KyaTThIH €JIIIeM OipJiri
@Bt

@Bap

@BA

@B

@AB

~PeakTuB KyaTTbIH €JIIIeM OipJIiri
@Bap

@Bt

@BA

@AB

@B

~Tonbik Kyat emiem Oipiri
@BA

@Bt

@Bap

@B

@AB

~CubiMusuisiFsl 1 xone Oz exi KOHJZICHCATOP Mapajeiib xanranraH. OapAblH S9KBUBAICHTTI CHBIM/IBUIBIFBI TOMEHJETIre TEH

C=G+C@
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C1aCzs
Ciz @

~)KynapI3masan SKBUBAJICHTTI YIIOYPHIIIKA TYPIICHIIPreH/Ie CHBIMABLIBIKTHI Ciz ecenTey YIIiH Keneci GpopMyra KoiIaHblIa b

C=Cia+Caz+

- C,C,
BT+

o CaCs

PO+ G+ 0

co = O+ 05
BTG+ G+ G
£ C,C,

1 G0+ 00+ 0,0
ol C:Cy

G0+ 00+ 0y, @
~DJIEKTp TOTBIHBIH OJIIIeM OipIIiri:
@A

@B

@Om

@Bt

@Cum

~ KepneyniH emeM Oipuriri:

~ DnekTp Ti30eriHiH 3 ToyelNci3 KOHTYpHI, 4 TyiiHi, 2 3.K.K. k31 0ap. KupXrodThiH ekiHI 3aHbl OOMBIHINA KaHIIA TOYeJICi3
TEHIEYIep KYpy Kaxer ...

~ KupxrodTeiH eKiHIIIi 3aHbl OOMBIHIIIA TOYEJICi3 TEHIEeYIep CaHbl OAiIaHBICTHI:
@Cybanarsl Toyenci3 KOHTYpJap caHbIHA

@Cynbanarspl TYHIHIEp CaHBIHA

(@bemniriciz TokTap caHBIHA

@TyiiiHgep MeH KOHTYpJIap CaHbIHA

@Cybanarsl 3.K.K. CAaHBIHA

~ Kupxrod eIy exinrmi 3aHpl GOMBIHINA TEHAEYIEp Kypyaa (+) TaHGachkl KOMbLIA B
@Tok GareITHl KOHTYpP aifHAIBIMBIHBIH OAFBITHIMEH COMKeC KeJce

@Tok OarbITHI KOHTYP aifHATBIMBIHBIH OAFBITHIMEH COMKEC KeIMece

@Tok GarbITHI 3.K.K. OaFBITEIMEH COUKEC KeJce

@Tox OarbITHI 3.K.K. OaFbITHIMEH COlKec KeaMece

@Embip epexe eckepyiHci3

~ Kupxrodteix exiHmi 3aHp! GoibIHIIA TeHICYIep Kypyaa (+) TaHOACH KOWBLIA L
@Tox OarbIThl KOHTYP aiHAIBIMBIHBIH OaFBITHIMEH CoMKec KeJice

@Tox OarbITHI KOHTYP alfHAJIBIMBIHBIH OAFBITHIMEH COMKEC KeaMece

@Tox OarbITHI 3.K.K. OaFbITEIMEH ColKec Kejce

@Tok GarbITHI 3.K.K. OaFBITBIMEH COMKEC KeMece

@Embip epexe eckepyiHci3
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~ KoHTyp aiiHanbiM OaFbITHI aJIbIHAIBL:

@Epkin

@Carar TiTiMeH OarbITTaC

(@Carat TuTiHE KapaMa-Kapchl

@9KK OarbITBIMCH CoMiKec

@Ti30exTeri TOK OAaFbIThIHA CIHKeEC

~ Ty#inzik noreHIHaNgap s7ici 6olbiHIIA TeHaeyIep Kypyna Eg Typaeri keOelTkimke (+) TaHOACHIH KOO Kelecire
0alIIaHBICTHI:

@O3KK OarbITHI 3epTTENETIH TYHIHre OaFbITTaIybIHA

@3KK OarbITHI 3epTTENETIH TYHIHHEH OaFbITTallybIHA

@Tox OarbIThI 3€PTTENETIH TYHIHTe OAaFBITTATybIHA

@Tox OarbITHI 3epTTENETIH TYHiHHEH OaFbITTaTybIHA

@3KK mamacsiHa

~ Tyi#inaik noTeHnHUanaap 9/ici OoWbIHIIA KYPBUIATHIH TEHACYJIEP/IIH CaHbl Kelecire 0aiTaHbICThL:

(@Bbernrici3 noTeHNUaNIaphl 0ap TYHiHAEP CaHBIHA

@Tayenci3 KOHTYpJap caHbIHA

@Toyenci3 KOHTYpAArbl TApMaKTap CaHbIHA

@Cynbanarsl 6eNrici3 TOKTap caHbIHA

@Tayenci3 koutypaarsl DKK caHbiHa

~ OpTYpJI KeAeprijepi Oap TapMaKTap/sl Mapajuiesb KalFaraHa JKoHe olap bl TYPAKThl TOK KO3epiHe KOCKaH/Ia, OPbIHIAIa b
(@bapnbIK Kenepriieperi KepHeyyep 3 apa TeH

@>anmel kepHey — OyJ1 TapMaKTap KepHEYiHIH KOCBIH/IBICHI

@Op Typui Keneprizepi 6ap TapMakTapIarkl TOKTap 63 apa TeH

(@bapnpIK napaniesab TapMakTap OOHBIHIIA YKAIIBI TOK XKYPe/i

@KepHeynep kenepri mamaiapbiHa MponopLruoHal

~ OpTypii Kexeprijiepi 6ap TapMakTapibl Ti30eKTei KaaFaraH/a )KoHe oJIap/Ibl TYPAKThI TOK KO3/iepiHe KOCKaH 1, OPbIHIAIa IbL:
@ BapibpIK TYTHIHYIIBUIAP JKAJIIEI TOK a1abl

@Keneprineperi kepHeyIiH kemyi Oipaeit

@Ti30exTel )aFanraH TI30EKTET1 TOK IaMaChIH KeleprijiepAeri TOKTap/IbIH KOCHIHIIBICH PETiH/E aHBIKTANIbI
@Bip TYTBHIHYLIBLIAFBI KEPHEY/IH 63repyl 0acka TYTHIHYIIBIIAPAAFbl TOKKA dcep eTHei i

@Keneprinepaix OipeyiH Oy3y jKOJIBIMEH Ti30€KTi aXbIpaTy TOKTHIH 63repyiHe oKeIMen i

~ DKBHBAJICHTTI Ke/IepriHi aHbIKTaHbI3

R;
R,
Ry |—

R, "R,

@R=Ri+ ———

R,+R,
R, +R,

R, R,
@R: Ri+ R+ R3
@R= R,(R, + R;)
R, +R,+R,

R ‘R, R,
R, +R, +R;
~ AWHBIMAJIBI TOKTBIH OYPBIIITHIK sKuiiri 628 pag/c . ITepnon T Here TeH.
@0,01c
@0,1c
@100c
@0,00157¢c
@0,001c
~ A¥HpIMaJIBI KepHeyaiH OyphiniThiK xuimiri 500 pag/c. [lepuox T were TeH.
@0,0125¢
@0,02¢

@R=Ry+

@R=
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@50c

@0,5¢

@0,1c

~ AWHBIMAJIBI IaMaHbIH OacTtankbl (azacel MeH Tepoeny nepuoasid i=30sin(157t+7/6) aHbIKTaHBI3.
@30% 0,04c

—g; 0,04c @

@60°% 0,02¢

@157°% 0,02¢

@60°% 0,06¢

~ Exi cunycoiganbsl Typae e3repeTiH mamaiapiblH ai=Ami sm(314t+€ ); a2=Amz Sin(314t -E) (hazanap OOWBIHIIA BIFBICYBIH

AHBIKTaAHBI3 AP

T
(@a mamacsl a; MaMachIHAH E OypHbIlIKa 032151

T
(@a; mamachl a; MaMacblHaH — OYpBIIIKa 03215l

N w

(@a1 mamacsl a; maMachlHaH — OYpBIIIKa 032151

ST N

@3.1 IraMachbl az MaMacblHaH — KaJIBIII OThIpaJabl

N w

(@a; mamacsl a; MaMacblHAaH — KaJIbII OTBIPaJ

(op]

~ AWHBIMAJIBI [IAMAHBIH Jie31iK MoHi a=50sin(628t+ E) OepinreH, KUK TIeH TepOenic NepruoapIH aHBIKTaHbI3

@100I'; 0,01c
@628T'; 0,02¢
@100I'w; 0,04 ¢
@628T'w; 0,08 ¢
@50 I'; 0,02¢
~ Dnektp Ti30eriHiH 4 TyiiiHi, 2 3.K.K. k631 ,6 TapMakTaps! 6ap. KupxrodTeiy 1 3aHbl OOBIHINA KAHIIIA TOYENCI3 TEHACYIIEP KYpy
KaJKeT.

@3

@4

@5

@6

@7

T T
~ Exi cunycoiinanst e3repeTin aj=Am Sin(157t+ E) a=Amy Sin(157t _E) amMaapIblH MAaKCHMyM OOWBIHIIIA 6Ty MOMEHTTEPIH

0eJeTiH yaKbIT KECIHIUIePiH aHBIKTaHbI31ap

@0,01 ¢

@0,02 ¢

@0,03 ¢

@0,005 ¢

@0,04 ¢

~ CuHyco#mais! esreperin mamanapasiH a=100sin (wt+n/4) Tepbernic xwuimiri f=50T"m.t= 1/80 C yaksIT yIIiH JIe3/1iKk MOHIH
QHBIKTaHBI3 .

@0

@100

@70,7

@-70,7

@-100

~ CuHycoiimansl e3reperid mamanap a=Amsin (ot+n/4), conna - erep t=0 a=100 Goica aMIIUTYHACHl ... TEH OONAJIBI.
@141

@-70
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@1

@200

@181,2

~ Exi CHHYCOMaNIbI ©3TepeTiH MmaManapAbH a1=4sin ot a;=3sin (ot+90°) KoCHIHBICE HOTUKECIH/IE ATBIHATHIH CUHYCOMHTaHbIH
JIE3][IK MOHIH aHBIKTaHBI3.

@a = 5sin (ot+37°)

@a=6sin (ot+37°)

@a=5sin (ot+90°%)

@a=6sin (wt-5°)

@a=5sin (ot+607)

~ [leproarKanbIK nIaManap/ b Je3/iKk MOH/IEPIHIH a3 YaKbIT apajbIFbIH/Ia KaliTallaHybl KeJeciied aTaibiHa bl
@Ilepuon

@AwmmnTyna

@daza

(@BYPBIITHIK KUK

@Konctanrta

~ Ilepuonka kepi ImamaHbl KeJieciieit aTaiapr:

@XKwuinix

@Awmnnuryna

@Ilepuon

@daza

@T apmonuka

~ Bip nepuox apacelHia NEpHOIUKAIBIK [IaMa KaObUTAAWTBIH €H YJIKEH IaMa KelleciZiel aTanajibl:
@AwmruTyna

@Xuinix

@llepuon

@daza

@Ocep ety MoH

~ CHUHycOHIaNbI [IIaMa apryMEHTiHIH OYPBIIITHIK IAMAChl KeJIeCiied aTtanaipl:

@daza

@Jle3nix MoH

(@BYPBIITHIK KUK

@Ilepuon

@AwmrunTyIa

~ CHHyCOM/IaNbI IIAMaHbIH 0ACTAIKbl YaKbIT apajbFbiHAarbl (t=0) pa3achlHBIH MOHI Kelleciell aTanapl:
(@bacrankp! daza

@Jle3nix MoH

(@BYPHIITHIK KHULTIK

@Ilepuon

@AwmmunTyna

~®a3zanbIK OYPBIIITHIH 63repY JKbUIIAM/IBIFBIH KOPCETETIH 1I1aMa KeJleciieil aTanaipr:
(@BYPHIITHIK XKHULTIK

(@bacrankp! ¢asa

@®aza

@Ilepuon

@Xwuinik

~ KapacTbIpbUtFaH yaKbIT apalibIFbIHIAFbl 3.K.K. MOHI KeJecijieit aTanaisl:

@Jle3nik MoH

@Ocep eTymr MoH

(@AMTUIATYIATBIK MOH

@Oprama

@Kemenmi

~ Bip neproaTarsl meprHoOIUKaNbIK TOKTIH OpTalla KBaJIpaTThIK MOHI Kenecizeit aTanapr:
@Ocep erymri MoH

@Jle3nik MoH

(@AMIUTATYIATBIK MOH

@Optama

@TypaxTet

~ XapTsl epron apajbIFbIHIAFBl CHHYCONIAIBI IaMaHbIH OpTama apu(pMETHKAJIBIK IIaMAChIH Kelleciiel aTaifpl:
@Optamia
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@Ocep erymri

@Jle3nik

(@ AMIUTATYIATTBIK

@Momybapl

~ Ocep €Tyl TOK YIIiH IYPBIC EMEC OPHEKTI aHBIKTaHbI3:

=2 = 2 =2
11+, +o 41
I n

~ IleproaMKaNbIK TOK YKUUTITIHIH ©JIIeM OipJIiri:
@rI'n

@c

@cC®

@pan/c

@I’

~ CHHYCOWIANIbI TOK TIEPUOJIBIHBIH OJIIIeM OipJIiri:
@c

@I'n

@cC®

@pan/c

@m

~ AWHBIMAJIBI TOK OYPBIIITHIK KHIJIT:

@pan/c

@c

@I'n

@cC®

@m

~ Karymka uagykrustiniri L=16 al'H. =50 [ xkuinikTeri ”HIYKTUBTLTIK KeIepTi HETe TeH.

@XLl :5,024 OMm
@XL1:50,24 OMm
@XL1:0,8 OMm
@XL1:800 OMm
@XL1212 OMm

~ Konmencarop cubMapiibiEsl ¢=100Mk®. f=50111 sKHiMiKTETT CHBIMABIIBIK KEACPTICi HETe TEH.

@x.=31,850m
@x:=5000 Om
@x:=314 Om
@x=0,0002 Om
@x:=3,14 Om

~ CyperTe KecKiHIenreH Ti30ekTiH TobIK kexeprici f=50I"1 sxuinikre Z=5 Om. f=150I'1{ 5kuiTiKTe OCHI Ti30EKTIH TOIBIK

KeZeprici TeH ...

2
R=4 Om
j LYV
@9,85 Om

@4,15 Om
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@6,55 Om

@25 Om

@10.92 Om

~ TyYTBIHYIBIHBIH TOTHI MeH KepHeyi u=Um Sin(10t+24°) i=ly sin(10t+59°) pyHkumsniapsIMeH cunmaTTanaThiH 6ojica, KYKTEMe
cumnarramacs! OOnajsl ...

(@ AKTUBTI-CUBIMIBUTBIKTHI

(@CHBIMABLIBIKTBI

@WHIYKTUBTLTIKTI

(@ AKTUBTI-UHIAYKTHBTI

(@AKTHUBTI

~ Erep TYTHIHYIIBIHBIH TOrbl MeH KepHeyi U=U,sin(ot-15°); i= Imsin(wt+75°%) GyHKIMATapbIMeH cumaTTanaThiH Ooica,
JKYKTEME CUIIaTTaMachl OOJIabl ...

(@CHBIMIBLIBIKTBI

@UHIYKTUBTLTIKTI

(@ AKTUBTI-UHTYKTHBTI

(@AKTHUBTI

(@AKTHBTI-CHUBIM/IBUTBIKTHI

~ Erep TyThIHYNIBIHBIH Torbl MeH KepHeyl U=Umsin(ot-150°);  i=lmsin(wt+210°)
(YHKIMSIAPBIMEH CUIIATTANATHIH 00JICa, )KYKTEME CHIIATTaMachl 00JTapl ...
@AKTUBTI

@WHIYKTUBTITIKTI

@CHBIMABLIBIKTBI

(@AKTUBTI-UHITyKTHBTI

(@AKTHBTI-CUBIMIBUIBIKTHI

~ Erep TyThIHYIIBIHBIH TOTH MeH KepHeyi U=Upsinot; i=lmcosot GyHKUMSsITAPBIMEH CHIIATTANATHIH OOJIca, JKYKTeMe
cunaTTamachl 0ONamsl ...

(@CHBIMABUIBIKTHI

@AKTUBTI

@WHayKTHBTI

(@AKTUBTI-UHIIyKTUBHTI

(@AKTUBTI-CUBIMIBUTBIKTHI

~ Erep TyThIHYLIBIHBIH Torbl MeH KepHeyl U=Upnsin(ot+10%);  i=lxsin(ot+280°)
(GYHKIMSITAPBIMEH CUTIATTANIATHIH 00JICa, )KYKTEME CHITATTaMachl 0OIabl ...
@WHayKTUBTI

@AKTUBTI

(@CHUBIMIBLIBIKTHI

(@AKTUBTI-UHITyKTUBTI

(@ AKTUBTI-CHBIMIBUTBIKTHI

~ Erep TyThIHYLIBIHBIH Torbl MeH kKepHeyi U=Upnsin(ot+307); i=lnsin(wt+120°) ¢pyHkuusnapbiMeH cUIaTTalaThiH 0oica, AKyKTeMe
cunarraMmachl 0oJIaapl ...

(@CUBIMIBUTBIKTHI

@AKxTuBTI

(@WunyKTHBTI

(@ AKTUBTI-CHBIMIBUTBIKTHI

(@AKTUBTI-UHIyKTUBTI

~ Erep Tok neH kepHeyi U=Unmsin(wt-61°); i=lmsin(wt-106°) GpyHKuusnapeIMeH cUnaTTaliaThid 60Nca, TYThIHYIIIHBIH AKTUB KOHE
PEeaKTHB Keaeprijiepi apachHAAFbl KATBIHACTEI KOPCETIHI3

@R =X

@R=0,25X

@R=2X

@R=0,5X

@R=0,75X

~ CuHycoiansl Tok Ti30eri MeH oHbIH mapamerpiepi R=12 Om, X =16 Om Oepinren. Ti30eKxTeri TOKTHIH J€3/1iK MOHIH
aHBIKTaHbI3, KepHeyi U yakbITKa GaimaHbICTHI Tanchipbic Goibiama U=240 sin(wt-20°) esrepin oTbipaasl

I} ——
11 | S|
U

@12 sin(wt+33,13%) A.
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(<3.TI€KTp0TCXHI/IKa JKOHE OHIIPIC DJICKTPOHUKA HET13A€P1»
@17 sin(ot-76°) A.
@17A.
@10 sin(wt+40°) A.
@12 sin(wt+73,13% A.
~ Kenepri apKpuibl TOK Ell-l = 100a 3aHbl OOWBIHINA e3repeni keaepriniH MoHi r =10 OM. Keneprineri kepHeyziH e3repy
3aHpIH ;- (f)aHHKTaHLB.
i(t) T

u(t)
w, = 1000 t@
u, =10t@
u, =100t@
u, =100¢t%
1w, = 1000@
~ ChIABIMIBUIBIKTAFbI KEpHEYLL . = 1000t c B 3aHpI O0¥ibIHIIIA 63repei ChIABMIBUTBIKTHIH MoHI C =100 MxD.
ChIBIMABUTBIK apKBUIBI TOKTBIH ©3repy 3aHbIH 1(t) aHBIKTaHBI3.

() C
|
If
—————e—
u(t)

@i=0,2t
@i=100t
@i=101t?
@i=10t
@i=2t

~ VMHayKTUBTiIIK apKbUIbl TOK =100 t 2 A 3aHbI OO¥bIHIIA ©3repe/i MHAYKTUBTLIKTIH MoHi L=100 MI'n. MHIyKTUBTITIKTET
KepHeyIiH e3repy 3aHbIHL 1 (f) AHBIKTAHBI3.

i) L
YT

u (1)
t0=2U; @
20,2 t=1; @
=100tU; @
2210 tU; @
=10tU; @

~ ChIMBIMIBUIBIKTAFbI KEpHEYLL » = 1000t B 3angp1 6oiipiama e3repeni chitbIMABUTHIKTEIH MOHI C =100 MKk®. ChIABIMIBITBIK
apKBUIBI TOKTHIH ©3Tepy 3aHbIH i(t) aHBIKTaHBI3.

ity C

—

u(t)
@i=0,1
@i=02t
@i=1012
@i=10t
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@i=100t

~ Kyarrap Tene-TeHairid ecenteyeri KaTemiKTepAi aHbIKTay YIIiH Gopmyia

@Yp=2/Puct — Pnot | 100 % / ( Puct + P not )

@Yp=2/Puct + Pnor | 100 % / ( Pucrt — Pmor )

@Yp = (Puct — Pnot) 100 % / ( Puct +Pnor)

@Yp = (Puct+Pnor) 100% / ( Puct +Pnort)

@Yp = ( Puct — Pnor) 100% / Pucr

~ VnaaykTuBTuTiK apkeuibl Tok i=100 t 3aHbI OoifbIHIIA ©3repeni MHAYKTUBTUIIKTIH MoHI =100 MI'H. MHayKTHBTLITIKTET]

KepHeyIiH e3repy 3aHbIH L 1 (f) AHBIKTaHBI3.

i) L
. YN

uL(t)

@ Uy =10

=02 2U; @

20U, @

=10 RU; @

=100U; @

~ R kezeprici 6ap TypakThl TOK Ti30eriHiH OeIiri yIIiH, TOMEH/IE KeNTiplireH OpHEKTePiHIH AYPbhIC eMECiH KOPCETIHI3.
@P =U/G

@1 =U/R

@R =Ull

@G =1/R

@] =UG

~ Keneprici Oap TypakTbl TOK Ti30€riHiH 0eiri yIiH, TOMEH/Ie KeNTipUIreH OpHEKTepiHiH AyPhIC EMECIH KOPCETiHI3.
@R =G

@l =U/R

@W =Pt

@P =UI

@W =Uit

~ Bipi3mi )xanmranraH Kemeprisiepi Oipaen yir pe3ucTopAaaH TYPaThiH AIEKTp Ti30eKTiH Oamama keneprici 9 Om teH. Opoip
PE3UCTOPIBIH KENEPTiCiH aHBIKTAHBI3.

@3 Om

@2 Om

@9 Om

@4 Om

@1,5 Om

~ bipi3mi xxanranraH, Keaepriyiepi Oipaeit yIn pe3sucTopiaaH TYpaThiH AIIEKTP Ti30ekTiH Oanama keneprici 2 OM TeH. Opoip
PEe3UCTOPIBIH KeNePTiCiH aHBIKTaHBI3.

@6 Om

@2 Om

@9 Om

@4 Om

@3 Om

~OKK monznepi E =5 B ten ym Oip THIITI 37eKTp SHEPTUSIHBIH Ko3/1epi 0ipi i skanranraH. boc xypic pexxumingeri 0atapestHpIH
KEpHEYiH aHBIKTaHbI3.

@15B

@>5B

@75B

@10 B

@8 B
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~ Ti30ekTiy OaaMma KenepriCiH aHbIKTaHBI3.

@15*R
@2*R
@R
@3*R
@R/2

~ Ti30ekTiy OanaMa KelepriCiH aHbIKTAHBI3.

R

B

—

-

jid

B

—i

I

L
@R
@2*R
@4*R
@3*R
@R/2

~ Tiz6ekriy RO Ganama kenepriciH aHbIKTaHbI3.

R

2R

3R

o
@6*R
@R/3
@2*R
@3*R
@R/2

~ Ti36exriy OanaMa KeIepriCiH aHBIKTaHBI3.

3R

jid




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCcTiK KazakcTaH MeanuuHa akanemuscol» AK AO «HOxHo-KasaxcTaHcKkass MeEOVUUHCKAS akaneMus»
WmxeHepitik moHaep Kademapacsl 044/48-19
17crp. u3 83

«DIEeKTPOTEXHUKA KOHE OHJIPiC IEKTPOHHUKA HETi3epi»

~ Ti30exTiH R OasmamMa KellepriciH aHBIKTaHBI3.

R R R
o

Cr
@R/3

@6*R

@2*R

@3*R

@R/2

~ [lapasiens xajraHFaH, KeJepriiepi 0ip/iei AJIeKTp SHEPTUsIHbIH €Ki KaObUIJaFbIIIbl TYPAKThl KEpHEY KO3iHe KOCBUIFaH, OCHI
Ke3/ie ko3iH Torel 4A TeH. Ochl KaOBUTIAFBIIITAP OIPi3ai KaaFaHFaH Ke3/e CO KO3IH TOTHI ........ MOHre ue Ooaipl.

@1 A

@2 A

@4 A

@8 A

@3 A

~ DKK monznepi E =5B TeH topt Oip TUITI 37eKTp SHEPIHSHBIH KO3/epi napaiens KainFanrad. boc xypic pexxuMinzeri
OaTapesiHbIH KepHEYiH aHbIKTaHbI3.

@5B

@20 B

@75B

@10B

@15B

~ OKK monznepi E =5 B teH ymr Gip THIITI S1eKTp SHEPTUSIHBIH Ko3.iepi 0ipi3/i skanranFaH. boc xkypic pexxumineri barapesiHbIH
KEpHEYIH aHBIKTaHBI3.

@15B

@5B

@75B

@10B

@8 B

~ Ti36exTig OamaMa KenepriCiH aHBIKTaHBI3.

2R

~ Ra3 =3 OM, R 50 — 2 'OM_J R . 5 0m Keneprijepi yioypsim cyi0acs! OoibIHIIA KaFaHFad. banama
TYpJICHIIpY/eH Keifin caynenepinin Ra, RB, Re keneprinepi 6ap >xynapi3ma cynbdack anelHABL. Ra KeaepriciH aHbIKTaHBI3.
@1.5 Om

@2.5 Om

@5 Om

@3 Om

@0.6 Om

~-R as — 3 0Om, R =c — 20M, R ca — 5 Om Kezepriyiepi ymoypsI cysioacs! OOMbIHINA XKanFaHFaH. bamama
TYpJICHIIpYIeH KeiH caynenepinin Ra, RB, Re keneprinepi 6ap >xynapi3ma cyidack anbHAbL. RB KeaepriciH aHBIKTaHbI3.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCcTiK KazakcTaH MeanuuHa akanemuscol» AK AO «lOxHo-KazaxcTaHckas MeaUUWHCKas akaaeMusT»
Wmkenepiik moHaep Kadeapacst 044/48-19
18ctp. u3 83

«DIEeKTPOTEXHUKA KOHE OHJIPiC IEKTPOHHUKA HETi3epi»

@0,6 Om
@1,5 Om
@2,5 Om
@5 Om
@3 Om

~-R as — 3 OMJ R =c — 2 OMJ R ca — 5 Om Keziepriyiepi yoypbIm cyinoackl OoibIHIIA kadFraHFaH. banama
TYpJIEHIIpY/eH Keiiin coynenepiHin Ra, RB, Rc keneprinepi Oap >xyiapi3ma cyback! anblHABL. Re KeiepriciH aHbIKTaHbI3.
@1 Om

@0,6 Om

@2,5 Om

@5 Om

@3 Om

~ Keneprinep ymoypsii cys1dacsl OOWbIHIIA JKallFaHFaH. Y IIOYPBIIITHIH 0apiiblK KaObIpFaiapbiHbH Keaepriiepi R TeH. banama
TYpJICHIIPYJeH KeHiH XYJIbI3IIAHbIH CYyJIeNePiHiH KeleprijepiH aHbIKTaHbI3

@R/3

@R

@2*R

@3*R

@R/2

~ Kenepriznep »xyipi3iia cyidoacs! OokbIHIIA y)anFaHFaH. JKyi1pi31iansiH OapIblk coylnenepiHin keaepriiepi R ted. barama
TYPJICHIIPYJCH KeiiH YHIOYPBIIITHIH KaObIpFallapblHbIH KEeAEPriiepiH KOPCeTiHi3

@3*R

@R

@R/3

@2*R

@R/2

~ Erep R =5 Om, E =10 B, U =5 B TteH 6ouica, TapMaK TOTBIHBIH [IIaMachl MEH OaFbIThIH aHBIKTAHbI3.

E ] R

(D——

1
o

v
0_

2
@3 A, 1 nen 2 neuiin
@2 A, 1 nen 2 neiiin
@2 A, 2 nen 1 neiiin
@5 A, 1 nen 2 neiiin
@4 A, 2 nen 1 neiiin
~ Erep R =5 Om, E =10 B, U =5 B TeH 6omnca, TapMaK TOTBIHBIH IaMachl MEH OaFbITHIH aHBIKTaHBI3.

E I R

(=02
N AL

1
o
v
e!
2
@1 A, 1 nen 2 neitin
@3 A, 1 nen 2 neitin
@2 A, 2 nen 1 neitin
@5 A, 1 nen 2 neitin

@A, 2 nen 1 neitin
~ E1=E2=9B, R=3 Owm. I3 TOrbIHBIH MOHIH aHLIKTAHbI3.
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I;

N AR
R,

@2 A

@1 A

@3 A

@15 A

@4 A

~ TokThIH ©3repy 3aHpl: i(t) =28,2sin(314t +30°) A. f =50 T'u. T nepuOATHIH MOHIH aHBIKTAHBI3.
@T =20 mc

@T =10 mc

@T=01c

@T =5wmc

@T =15 mc

~ TokThIH ©3repy 3aHbl: i(t) =14,1sin(628t +45°) A. f KuiNiKTiH MOHIH aHBIKTAHBI3.
@100 I'y

@50 T

@125

@140 'y

@150 I'y

~ TokThiH ©3repy 3aHbl: i(t) =10sin(314t -30°) A. t=0 yaKbIThI YILiH TOKTBIHMOHIH aHBIKTAHBI3.
@-5A

@8 A

@-10 A

@-7A

@-14.1 A

~ AKTHBTI-UHIYKTUBTI )KYKTeMeIeTi aiHBIMAaJIbl TOK Ti30€Tr1HAET] TOMBIK OTKI3TIIITIK

V=4lg*+b*)@
@Y=gb
@Y= Db?/g
@V=g¢?/b
@Vy=1l/g
~ OTKi3rimTepi g1,02,03 TapMaKTaphl MapauIeib KaJFaHFaH TOJMBIK aKTUB OTKI3TIMITIK
@9 = 01402403
9,+09,+9;)@
@9 = (9192 /(91+92+ 03
@9 = 91402+ ©1+92) 103
@9 =01+92+03/ (91+02+J3)
~ TapmaxTapsl Tapauienb KalFaHFaH TONBIK PEaKTHB OTKi3TIIITIK
@b = bry +br2-bei-be2
@b = by1 +bi2+bei+bes
@b = beasbeo- bui- bee
@b = (bi1 +bi2) /(bcit+bes)
@b = (bur —ber) /( bra-bez)

~ JKyxremenepi napayiens )KanFraHFaH KepHey MEH TOK BEKTOPJIaphl apachIHAAFs! (ha3agap OOMBIHINA BIFBICY OYPBIIIEI
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@ = arctg b =be @
g
¢ = arctg b +he ; e @

b
@ = arccos % @

b. +b
@ = arccos ——~ @

g
2 g
p=arctg——— @
bL - bc
~ VIHAYyKTUBTUIIK KaTylIKaarbl 3.K.K ©3/[IK HHIYKIHUSICHI
@e =- L di /dt
@e=-Ldu/dt
@e= L di/dt
@e=LU
@e=Lo

~ TOK MmeH KepHeyIiH Je3/iK MoHAepiHiH mamManapsl i = Im Sin (ot ), u=Um Sin (ot - 40 °) 6onca, TizbekTeri KyKTEMe

CHIIaTTaMachl OOIAIpI ...
(@AKTUBTI — CUBIM/IBUIBIKTBI
@CHUBIMIBLIBIKTEIL
@WHayKTHBTI
(@AKTUBTI-UHIIyKTUBTI
@AKTUBTI

~ TOK MeH KepHeyIiH Je3aiK MoHAepiHiH mamanapsl i = Im Sin (o t), u=Um Sin (ot + 60°) 6Gosca, Ti36eKTeTi KYKTEME

cunarraMachl 0oJIaapl ...
(@AKTUBTI-UHITyKTUBTI
@WHIYKTUBTI
@CHUBIMIBLIBIKTEI
(@WAKTHUBTI — CUBIMIBUTBIKTHI
@AKTUBTI

~ Cunycoiinans e3repetin mamansig & = 30 - SIN(157t + 30° ) GyprinrTsik sxuiiri @

MEH JKULTITIH f aHBIKTaHbI3 AP
@157 pan/cex 25r11

@157 pan/cex 50rig

@50 pan/cex 157t

@25 pan/cex 157t

@30 pan/cex 157t

~ AMHBIMaJBI TOKTBIH OYPBINTHIK kuimiri 628pan/cek. [lepuon T TeH.
@T=0,01 cex

@T=0,00157 cek

@T=0,1 cex

@T=100cex

@T=50cex

~ A¥HBIMaIBI KepHEYAiH OyprInThIK xkuimiri 500 pan/cek. [lepuox T TeH...

@T = 0,0125cex
@T=0,002cex
@T=50cex
@T=500cex
@T=0,02cex
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. T .
~ Aitapivansl mamasere @ = 30 -Sin (157t + Ej OacTanksl (hazackl MeH TepOellic IepUOIbIH aHBIKTAHBI3:

T on
@157°; —caeé

6
@30°;0.04céé
@ (157t + %j 0.04cex

T

@ — —; 0,04cex
6

@ 60°; 0,02cex

a =A, -sin [314 + %j

~ Exi cunycoiinans! e3reperin mamanapasiH (aza OOHBIHIIA BIFBICYBIH aHBIKTAHBI3IAP:
. T
a, = A, -sin (314 + Ej

Oypeinika /6 77 ni- @, o3amsl @, @
Oypeinika /2 7 Hi- @, 03aael @, @
Oyprinikal/3 77 Hi -, o3ansl &, @
Oypeinika/2 77 Hi- A, o3ansl &, @
Oypeinika/3 77 Hi- A, o3ambl &, @

. T
~ AMHBIMaIBI IAMaHbIH Je3/iK Moni 6epinren: & = 50 - Sin (628t + Ej JKuinik nen Tep6estic MeprobiH aHBIKTAHbI3
@100r; 0,01cex
T
@100r; § CeK

@628rm; 0,02cex
@100rw; 0,02cex

T
@628t r; § CeK

¢ T
~ CuHycoii1a/bl ©3TepeTiH MmaMaHbIH Je3ik MoHi 6epinren: @ = 50 - SN (628t + Ej

daza MeH TepOericTiH 6acTankbl (ha3achblH aHBIKTAHBI3AAP.

(628t + %) @

628t @

628 @
@628 60

628 (628t + %) @

oy oy o|y

. T - v
~ Exi cunycoiinans e3repetin mamanbie 8 = A -SIN (157t + Ej, a,=A,,-sin (157 - gj MaKCHMYM apKbLIbI OTCTiH

MOMEHTTEp/li 06JIeTiH YaKbIT KECIH/ICIH aHBIKTaHBI3:
@0,01cex
@0,02cex
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@0,03cex
@0,005cex

@Hynb
~ Cunycoiinans esrepetin mamansin @ =100-sin| ot + Z tep6eric sxuiniri T =50 17 y.t= %C YaKBITHI YIIIH, JIE31K

MOHIH A aHBLIKTaHBI3
@0

@100

@-100

@70,7

@-70,7

, ) . T .
~ CuHycOHAaNbl ©3TepeTiH HIaMaHblH, a = Aml -SIN (Wt + Zj ,t=0, a=100 6enrini 6onranna aMILUIUTYAAChIH aHBIKTaHbI3

@141

@70,7

@200

@-70,3

@-70,4

~ Exi cuHycoiaabl ©3repeTiH mamMaiapisl a = 4-sin wt; a, = 3-sin (Wt + 900) KOCY HOTIIKECIHJIE aJIbIHATHIH
CHHYCOMIaHBIH JIC3IIK MOHIHIH OpHETIH JKa3bIHbI3Aap

@ a=5-sin(wt + 37°)

a=6-sin(wt+37°) @

a=>5-sin(wt+90°) @

a=5-sinwt@

a=6-snwt@

~ DJeKTp TOTbIHBIH TYHiHiHe eki TOK Kenemi: I, = 542 -sin wt; I, =14,1-sin( wt +90°)
Ti30eKTiH aXbIpaThlIMaraH OeJiriHaeri TOKTh ( i3) aHBIKTaHBI3AP.

@ i,=11,2~/2 - sin(wt + 63°30')a
V2 -sin(wt + 26°30)a =112i, @

@5+ 144 =15a

2
xsin(wt—90%a x /(5v2)% + (141)2 =i, @
@ igz(Js\/z)2 +(14,1)2 - /2 -sin(wt +90°)a

~ DJEKTp TOTBIHBIH TYHiHIHE €Ki TOK KeNlesi:
i, =10+/2 -sin( Wt +45°)a; i, =14.1-sin( wt —135°)a

Ti36eKTiH a)pIpaThUIMaraH OeJIriHaeri TOKTbI |, aHBIKTaHbI3Ap
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@i, =0
ol = J1042)? + (142) x
x sin( wt —90°)a

o= (\/10w/2)2 +(14,1)% x

)2 -sin(wt —90°)a
. 141
@i, =10+—==20a
’ J2
@i, (1042 +14,) - sin( 2wt —90°)a

~ Karymka uanykrusritiri L=16mra. T =507y sxwuinikreri mHIyKTUBTINIK Keaepri Here TeH

X, =50240m@
X, =502,4 Om @
X, =08 Om@
X, =8000M@

X, =0,005024 Om @

~ Konnencarop cubiMapuibirbl C=100MK. >XULTIKTETr] CUBIM/IBUIBIK KEAEPTi HEre TeH. ..

x, =31850M@
X, =0,00020m @
X, =5000 OM@

X, = 31400 OmM@
X, =3185-10° Om@

~CupiMibLbIFbI C UIeas KOHIEHCATOp aifHbIMAIIbI TOK JKEJTiCiHe KOChLIa/Ibl. Erep KOHIEHCATOP bl KOCY MOMEHTIHEH YaKbITThI
canacak, onia xeii kepreyi U =180 -sin( 314t —30°) yakpbiT QyHKIHMACHIMEH OPHEKTENE/. KOHIEHCATOPIBI JKEMiIeH

At = 0,1 cex yakpIT apanbirblHIa COHIIPCEK, KOHAEHCATOP KaHal KepHeyre Neiin 3apsaranrad 6onaasi? XKeni kepHeyi MeH
KOHJICHCATOPIaFbl KEPHEY/IiH OH OarbITTaphl CyJ10a/ia CTpeKaMeH KOpPCETIITeH.

— i
H C--
U, =-90s @
U, =1806@
180

U . =—7¢

N @
U, =0s@
U.=26@

1
~ R, L, C,cos ¢ = 0,5(emx) napannens xanranran Tiséexre, erep R=10 Om, L=—T,u f =507y ... cusimapuisix C Here
T

TEH....
@27,2vMkD

@66,8-10° Mx®
@55-10°% Mxd
@17, 7vkD
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@38,5vkd
~ CypertTe KepceTiireH Tiz6ektin Tonblk keneprici T =507y sxwuinikre Z =5 Om ten 6onapr.
f =150 [y xwuinikTeri Ti30EKTiH TONBIK KeJEpPTici TeH. ...
R=4 Om
IS A VA VAN
L
@9,85 Om
@4,15 Om
@97,0 Om
@6,55 Om
@25,0 Om
~ a6 tapmareina U =100-SiN Wt Gepinren. MareITTiK 3NMeKTpIIiK Kyleaeri aMnepMerp KopceTe. ..
~a 6
E =10 ow
@7,07A
@10A
@14,1A
@11,4A
@5,02 A
~ Toxk nen kepreyi U =U . sin( wt + 240); i= |m -sin( wt + 590) (yHKIMSIAPMEH CUMATTANATBIH TYTHIHYIIBIHBIH
aJIMacCTBIPY CYJI0AChIH KeCKIHACHI3AEP.
r
- |C7
r L
@
O IR AVAY W
@
I
@
L
FAVAVAY
@
¥
@
~ Tok men kepreyi U=U_-sin(wt—15°); i=1_-sin(Wt+75°) dyuxiusnapmen cunaTTanaTEH AHBIMATE! TOK
TYTHIHYLIBIHBIH AJIMaCThIPY CYJI0aChIH KECKiHACHI3Iep
=
|

@
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L
I AVAVA'
@
r L

_ FATAVA
@ r
@
@
~ Tok men kepreyi U=U_ -sin(wt—61°); i=1_-sin(wt—106°) dynkumsiapmen cunaTTanaTbin TYTHIHYIBIHBIE AKTHB
JKOHE PEaKTUB KeJEePTiiepiHiH apachlHIaFbl KATHIHACTHI KOPCETIHI3AEP
@r=x
@r=0,25x
@r=0,5x
@r=2x
@r=4x

~R=10 om u C=318urg) mapannens sxanranran Tizoekre t = (5-5in 317t) amnep Toxk sxypeni. Kenripinaren kepHeyin jge3mik
MOHI TeH....
@ u =T71-sin( 314t —45°)
u=71-sin(314t +45°) @
u=71-sin314t @
u =50,5-sin( 314t + 45°) @
u=50,5-sin(314t —45°) @
~ Erep ymOypbIil sKaqraHFaH CUMMETPHSUIBIK XKYKTeMesieri (hasanbik Tok 10A, OHla ChI3BIKTBIK TOK TEH 60IIa Ibl:
1734@
20,44 @
28,34 @
32,44 @
@50 A

~ Erep ymoOypsImI xKanFaHFaH CHMMETPHUSUTBIK JKYKTeMeeri ChI3BIKTHIK TOK 10A, oHIa (pa3anbik TOK TeH OOmabL:
5774@

8,234@

12,44@

1734 @

3144 @

~ CUMMETPHUSIIBIK JKYKTeME/ET] ChI3BIKTHIK TOK | a HeH (azanblk Tok | ap BeKTOpnapblHbIH apachlHaars! (a3ablK bIFBICY:
@30°

@60°

@90°

@120°

@150°

~ Erep >KyiapI3ina skaTFaHFaH CHMMETPISUTBIK JKYKTeMeneri a3anbik Tok 10A, OHIa CRI3BIKTHIK TOK TSH OONaIbL:

@10A

10/3* 4@
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304 @
10v24@
10/34@
~ Erep ymoOypsIlI sxanFanFaH CHMMETPHSIIBIK J)KYKTeMeHiH (azanbik kepreyl 380B, oHza CBI3BIKTBIK KepHEY TeH 0oiaIbl:
@380B
@220B
@127B
@110B
@660B

~ Y ¢azansik xkyiene A gazacblHIAFhI 3.K.K TPHTOHOMETPHSIIBIK (hopMaia Keeci Typie 0oaibl:
e, = Em*sin wt@
e, = Em*coswt @
e, = Em*coswt @
i Vi
e,=Em sm(wt—E)@
e, = Em*cos(wt + 27/ @
~ CUMMETpHSIIBIK YIII (ha3alibIK Kyhene B da3aceiHaars! 3.K.K TPUTOHOMETPHSIIBIK (hopMasa Keeci Typae Ooamsl

eg = Em™sin( Wt—z?ﬂ) @
T
eg = Em*cos(wt—E)@

eg = Em*sin(wt—%)@
eg = Em*sin wt @
e\= Em*sin(wt+%) @

~ Y ¢azansik xyiiene C azachlHIaFbI 3.K.K TPUTOHOMETPHUSITBIK (hopMasia Keleci Typlie 0oJiaibl

e, = Em™>sin( wt +2?”)@

e, = Em™*sin( Wt+%)@

< T
eN= Em*sm(wt—E)@
e

= Em™*sin( wt —%) @

C

e, = Em*sin( wt + %)@

~ Y ¢a3anblk KyheHiH A ¢$a3achIHIAFHI 3.K. K. KEIISH IIK dcep eTy MoHI Keleci Typae Oomasl:
@ EA =E,

@ E'A =, %2

@E, =E,*¢""?

@E, =E,*¢)""

@ E'A =, *¢ 3

~ Y ¢azanbik xyiieHiH B (a3aceiHIaFH 3.K.K. KEIICHAIK dcep €Ty MOHI Keneci Typ/e 0omamb:
E,=E,*¢ 1" @

Es =E,*0 @
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EB A% EB *KJH/Z@

E, =B, *0'""@

EB — EB *E Jl[/3@

~ JKynei31ma sxanFanraH yiil (pa3aiisl )KYHCHIH CBI3BIKTHI KEPHEYIHIH UAg JIC3/IK MOHI TCH 0OJIaIhI
@U pB =Ua-Up

@Uag =Ua-Uc

@Uag =Ug-Uc

@Uag =Uc-Up

@Uag =Uc-Ua

~ beiirapan ceiMza .... IAPTTA TOK Maiina 0oaibl
@CHUMMETPUSITBIK JKYKTEMEIe

(@AKTUB XYKTEMee

(@CHBIMIIBIIBIK )KYKTEMEIC

@WHIYKTUBTILIIK KYKTEMEE

(@CBI3BIKTBI eMeC )KYKTeMeIe

~ JKynapi31ma xanraHyaarsl ChI3BIKTBIK TOK

Ift = I<D@
| =3l,@
Id)

I, =-%

a \/§@

I, =v21,@
|

|, =—%

R

~ XKykTemerep sxyabI31Ia KaTFaHIAFbl CHMMETPHUSIIBI XKYHenepieri ChI3bIKTBIK KepHeyep

U =+3U,@
U,'l :U<D@
U
u =_2
il \/5@
U, =J2U,@

~ JKykremenep ymOyphII KaTFaHIaFbl CHMMETPHSIIB JKYHeTepAeri ChI3BIKTHIK KEpHEYIep
| =3l,@
I =1,@
ey
K]
1, =v2l,@
1,2
O E @

~ Y1r ¢a3aisl 3.K.K.

reHepanysuIaHa bl

(@CunxpoHasl yiI (azansl reHepaTopia
@TypakTsl TOK TeHEpaTOPhIH/IA
(@ACUHXPOHIBI KO3FAITKBIIITA
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@IwTeH xaHy KO3FAITKBIIIBIHIA

@Poropna

~ ThIiBIM cabIHFaH aliMaK CHiH ACHMI3 ...

(@BarneHTTiK aliMaK IeH OTKI3TiIITep aiiMarbIH OO TYpFaH aiiMak
(@BaneHTTIK aiiMaKTaH >KOFaphbl OpHAJIACKAH aliMaK

(@DMEKTPIIIK OTKI3TIII aliMaFbIHAH TOMEH OpHAJIACKaH aliMaK

(@ AM3IEKTPUKTI OTKI3TIIITIT 0ap KaTbIHIBIFBI

@DneKTpIik epici 6ap aimMak

~ 300 K TemmepaTtypaaarbl KpEeMHHUJIC THIMBIM CaJIbIHFaH aliMaK eHi:
@AD=1,12 5B

@AD=0,757B

@AD=1,43 5B

@AD=2,4 5B

@AD=3,4 5B

~ JKapTeinait eTKi3riniTe epKiH 3JIeKTPOHJapAbIH Maiia 0oy YpAiciH Keneciiei aTaipl:
(@3apsi TachIMaNJaFbIITAPBIHBIH T€HEPALUSICHI

(@3apsi TachIMaNJaFBIIITAPBIHBIH PEKOMOHHAIINSCBI

(@3apsi TachIMaNIaFbIIITAPBIHBIH HHKEKIIUSIChI

(@3apsia TachIMaNJaFbIITAPBIHBIH AKCTPAKIIUSICHI

(@3apsiz TachIMANJaFBIITAPBIHBIH TiKeJIeH PEeKOMOUHAIIMSICHI

~ Erep »apTbiiaii ©TKI3riITepAiH 3JIeKTPOTKI3TILITIT 3JEKTPOHAAPMEH HeTi3/ieNreH 0oca, OHAa OHbI KeJecinen
aTaupl.

@N-Typaeri xapThlUiail ©TKI3rilTep

(@P-Typaeri xapThuUIail ©TKI3rilTep

(@KeMTiK OTKI3rimTep

(WKOHBEKTHBTI

(@TYpaKThl TOK KO3FaJITKBILITAPBIHAAFBI II-p TYPAETi KapThUIall ©TKI3rilITep
~ CTaOWIUTPOH OPBIHAANUTHIH (QYHKIHSICHI ....

@KepHey cTabHIM3anusIChIH

@Tox crabumu3anusIchH

@KepHey MeH TOK cTaOWIIN3aUsAChIH

@Eukannaii

@Kepneyni Ty3ereni

~ EH 'koFapFbl IpaKTUKAJIBIK KOJIAHBICKA Ue OOTaThIH AUOATA...
@KpemHuii nronTapbl

@I 'epmanuii qronTaphI

@KopsiTanap

@KenTipinrenaep

@TyHHenbaIK

~ JXKoraps!l KyaTTsl IpHOOpJIAPFa ... AUONTAP KATAIBI

@Tox> 10 A

@Toxk < 10 A

@Tox < 10 A

@Tok > 100 A

@Tok < 100 A

~ Tyzerkimrep IHOABL ... (YHKIUSHBI OPBIHIANIBI

(@ AVHBIMAITBI TOKTBI TYPIICHAIPY

@ToOKTHI apTTEIpY

@Kepneyai apTTeIpyY

@ TypaxThl TOKTHI TYPICHIIPY

@Kepneyni crabunuzanusuiay

~ TpaH3ucTOp ... KYPHUIBIMBI Oap

@n-p-n

@n-p-n-p

@n-p

@p-n-p-n




--43/15

«OHTYyCcTiK Kasakeran AOD «lOmno-KazaxcraHckas

. i) )
MEIHINHA aKaleMHACh» AK T:;f MEIHIHHCKAS AKATEMHA» ;Ig)z 0
CIp.29 u3 84

Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

@p-p-n

~ AWHBIMAJIBI 2JIEKTP Ti30eriHe KOChUIFaH AUOATHIH IIBIFBICHIHIA ... TOK TYpi O0Jabl.
(@nynbCeTi, alfHBIMAITBI

(@alHBIMAIBI, Y3iTicCi3

(@TtypaKTsl

(@cuHycouIaIbl

(@TIKOYPBIIITHI TYJABCTI

~ TUPHUCTOPBIH KYPBUIBIMBI ....

@p-n-p-n

@n-p-n

@n-n-p-p

@p-p-n-n

@p-n-p

~ Erep Gackapy 37eKTpobIHIa CUTHAI O0NMaca, TAPUCTOP/IBIH AlllbIK KYii ... CAKTaIa bl
@Wa, GapibIK yakbITTa

@Emkamman

@Pexxumre 0aiinaHbICTHI

@Wo, xeiine

@Erep xepHey TypakThl Oosca

~ Erep 6a3a snextponTapsl MEH SMHUTTED KipicTe, al MIBIFBICHIHAA KOJUIEKTOP, SMUTTEp 00Jica, TPaH3MCTOP/AAFbI
KOCY CYJIOACHI ...

@OD 6Gap Kocy cy10achl

@OB 0Gap xocy cydace

@OK 06ap xocy cysidacel

@OB Gap xepi eTki3riuireri cyida

@OK xoHe kepi OaiiiaHbIChl Oap KOCY Cy10achl

~ Erep 6a3a snexkrponrapbl MEH SMHUTTEp KipicTe, al HIBIFBICBIHAA KOJUIEKTOp, 0a3a Oonca, TpaH3UCTOPIAFbI KOCY
cys10ach ...

@OB Gap xocy cyndace

@OK 0Gap xocy cydachl

@OD 6ap Kocy cy10achl

@OK xoHe kepi OaiinaHbIChl Oap KOCy cy10achl

@WHxKeKTOpIBIK cysioa

~ Erep 6a3a 31eKTpoaTapbl MeH KOJUIEKTOp KipicTe, ajl MIBIFBICHIHAA KOJUIEKTOP, SMHUTTEp 00JICa, TPaH3UCTOPIAFHI
KOCY CyJ10acHI ...

@OK 6ap xocy cydacel

@OB Gap xocy cyndace

@OD 6ap Kocy cy10achl

@Auddy3usiibik cyinba

@Apanac cyiba

~ TpaH3UCTOPABI JIOTHKAIBIK CYJI0ANapaa KOJIAaHy YIIiH, OHBIH ... )KYMBIC DSKHMIH —KaMTaMachl3 eTy Kepek
@Kinrrik

@KymenTkin

(@bipkanbITEI

@ dunckperTik

@Kepi GaitmanbicieH

~ TpaH3uCTOpPABI CUTHAILABI KYLICHTY Ccyii0aiapia KoiIaHy YIIiH, OHBI ........ KYMBIC PEXKHMIH KAMTaMachl3 €Ty
(@bipkanpImTEI

@KinrTix

(@caTpLTa 6CeTiH

@WmynbeTi

@Tecnemi

~ TUPHUCTOP/BIH ... LIBIFBICH 0ap

@Tepr

@bip

@Exi
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@Y

@becey

~ TpaH3UCTOP/BIH ... IIBIFBICHI 6ap

@Y

@bipey

@Exey

@Teptey

@becey

~ AHOITBIK TOKTBI YCTAM TYPY TOTHIHBIH MOHIHE JICHiH TOMEHICTKCH/IE, THPHCTOP
(@ spKaliaH e3/iriHeH jKa0bIK KyHre aybIcaibl

(@ xeline e3/iriHeH Ka0bIK Ky#re aybicabl

(@ emikamaH xa0bIK KyHire eTeni

(@>»abbIK KyHire nepuoaTH TYpAE OTeIl

(@>XYMBIC KacaMan Ibl

~ Jlunucropaa ... IIBIFBIC Oap

@Exi

@bip

@Y

@Tept

@bec

~ CHMHCTOP/IBIH BOJIBT-aMIIEPITiK CUTATTAMACHI ... OOTaIbI
(@CUMMETPHSUIBIK, TIKE KOHE Kepi TOK YLIiH

(@CUMMETPHSUIBIK eMec, TiKe )KOHE Kepi TOK YIIiH

(@WCUMMETPHSUIBIK TiKE TOKKA KOHE CUMMETPHSIIBIK eMeC Kepi TOK YIIIiH
(@eceTiH Kepi KypicTe

(@eceTiH Tike XypicTe

~ DneKTp Ti30eTriHiH KOChUTYbl MEH aXKbIPAThUIYBIH ... 3JIEMEHTIICH JKYPri3yre 0oaibl.
(@Bapucrop

@ Auaucrop

(@Bapuxkan

@XapbIk muon

@Dotroamon

~ JIMHUCTOPIBIH TUPUCTOPAAH EPEKIIETIr ...

(@WOHBIH €Ki IIBIFBICHL 0ap

(@WOHBIH YIII CHI3BIFBI 0ap

(WOHBIH TOPT IIBIFBICHI Oap

(@OHBIH Oec MIBIFBICHI 0ap

(@e3TeNIiir %KoK

~ DJEeKTPOHUKAHBIH KaHai-1a 0ip KOHIBIPFRICEIHBIH JJIEMEHTTEPIHIH TOJBIK KYPaMbIH KOHE OJapIbIH
apachIHaFbl OalIaHBICHH ..... OolBbIHIIIA aHBIKTaYFa 0OJa bl
(@UPUHIUITHAIIBIBI CYJI0a

@byHKIMOHAIBABI CyJ10a

(@anropuTMJIiK cyJida

(@WKYPBUTBIMIBIK CYI10a

(WKOHCTPYKITMSITBIK, CYII0a

~ Kopekrenaipy ke3iHAer! THOATHIK KOIIip ... (GYHKIUSHBI OPBIHAANWIBL.
@rysery

(@cTabunmzanus

@terictey

(@TtemMeHzmeTy

@apTTeIpy

~ 11IbIFBIC KEpHEYIHIH MYJIbCANMSCHIH TETICTEY YIIiH, KOPEKTEHIIPY KO3IH/E .... DIEMEHTTI KOJIaHy KaKeT.
(@xoHzeHcaTop

@nmon

(@TtpanchopmaTop

(@cTabunuTpoH
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(@tupucTop

~ Kopekrenaipy Ke3iHae CTaOMINTPOH ....  (DYHKIMSHBI OpPBIHIAWIBI.
(@cTabuwm3anusiay

@terictey

@rysery

(@temeHzeTy

@aptTbIpy

~ Kopekrenaipy ke3iHae KOHICHCATOP ..... PYHKIMASHBI OPbIHAAMIBI.

@tericrey

@cTabunu3anusuiay

@ty3zery

(@temeHzaeTy

@aptTbIpy

~ KopekTeHaipy Ke3iH/e NIBIFhIC KEPHEYiH CTA0MIU3aIUSIIAY YIIIiH, .... DJIEMCHTTI KOJIJIaHy KaKeT.
(@cTabunuTpoH

@muon

(@xoHIeHCaTOP

@TtpanchopmaTop

@Ttupuctop

~ KopekTenaipy ke3iHie KapbIMTaJaylibl CTa0MIN3aTOP aybITKY OOMBIHINA XKYHe OOJBIN TaObLIAIBL. .
(@opKaiaH

(@ekaa OoIMan bt

(@xeii0ip >xarnana

(@TexK SKCTpeMaJIbl JKaFiainapaa

(@NepHOATHIK JKaFaana

~ Kopekrenaipy ke3iHae xelifieri KepHey/i TOMEHIETY YIIiH, .....3JJeMEHTTI KOJIIaHy KaXKeT.
@xymrTik TpanchopMaTop

@muon

(@tupucTop

(@cTabunuTpOH

(@TtpaH3ucTop

~ Kopekrenaipy Ke3iHae AUOATHI KOIip ..... cyi0anap/a KojIaHbLIa IbL.

(@ex1 xapThUIail NEPHOATHI

(@Oip xapThLIai NEPHOTHI

@0ip TakTim

@exi TakTin

(@peBepcuBTi

~ KopekTenaipy ke3iHe MIBIFHIC TOTBIH CTAOMIM3ANMASIIAY YIIiH, ..... JJIEMEHTTI KOJIaHy KaxeT.
@bapertep

@TtupucTop

(@xoHIEHCATOP

@maon

(@nauHICTOP

~ KopekTeHaipy ke3iHe MIBIFBIC KePHEYiH CTa0MIU3AIUIAY YIIiH, 9JICI3 JOJUKTET]... 2IEMEHTTEp MCH
KOHBIPFBUIAp KOJAAHbBLIAbL.

(@mapaMeTpITiK cTabuIM3aTop

(WKOMIIEHCAIASIIBIK CTA0MIIN3aTOD

(@UMIYIIBECTIK CTaOMITH3aTOD

@heppope30HaHCTH CTaOMIN3aTOP

(@XWITIKTI cTa0HIHU3aTOpIAp

~ Tyiticneni WHIFBICH 6ap SIEKTPOHABIK peJiere ... KOHABIPFbUIAP JKaTa bl
(@IOBIFBICBIHAA 3JIEKTPMATHUTTI pelie KaTYIIKAChl KOCBUIFaH TPaH3UCTOPIIBI KiJIT
@OC 3MMHTOPITBI €Ki KaCKaIThl TPAH3UCTOPIIBI KYIISHTKIII

@OC KOIIEKTOPIIBI €Ki KaCKaAThl TPAH3UCTOPIIBI KYIIEHTKIII

(@tpurrep
(@myneTHBHOpATOD
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~ JIM3bIOHKIMS (QYHKIHUSACHIH ... JIOTHKAJBIK YJIEMEHTTEp OPBIHIAN/IBI.
@HEMECE

@XKOHE

@EMEC

@XXOHE-EMEC

@HEMECE-EMEC

~ KoHbroKIust GYHKIUSICBHIH ... JIOTHKAJIBIK 3JIEMEHTTED OPBIHAAMIBI.
@XXOHE

@HEMECE

@EMEC

@XXOHE-EMEC

@HEMECE-EMEC

~ [Iupc cTpenKkacsl .... BJIEMEHTI OOJIBIN TaObLIa/IbL.

@EMEC

@HEMECE

@XXOHE

@XOHE-EMEC

@HEMECE-EMEC

~ ITaccHBTI WIBIFBICH 0Ap JIOTHKAJIBIK 3JIEMEHT. ...

(@nuoAaTsl

(@TpaH3UCTOPIIBI

(@TpaH3UCTOPIIBI-AUOTHI

@JID MarHuTTIK DIIeMEHTTEep/Ie

(@ANOATHI-TPAH3UCTOPJIIBI

~ JKanmel sMMHUTOpMEH cyJ10a OOMBIHINA KOCBUIFAH TPAH3UCTOPIIBI KUIT ... JIOTHKAJIBIK (DYHKLUSIHBI OPBIHIAHbI.
@EMEC

@HEMECE

@>KOHE

@XXOHE-EMEC

@HEMECE-EMEC

~ Kem sMMHTOpIIBI TPaH3UCTOP JIOTHKAJIBIK HHTETPAIIBl MUKPOCYJIOATAPABIH ... CepHsUIAphIHIA KOJIIAHBLIAIBL.
@TTJ1

@MII

@MHOII

@MII

@KMII

~ DJIeMEHTapJIbIK JOTHKAIBIK dJIEMEHTTep 0a3achlHIa aca KYPAENi JOTHKAIBIK KOHIBIPFbUIAP/bI, SFHH TPHITEPII,
€CenTeyilTi )koHe T.0. Kypyra 60masl ...

@MYMKIH

(@MYMKIH emec

@xaxer

(@xeibip >xarmainapa MyMKIiH

(@TeK keke JKaFaaninapia MyMKiH

~ JloruKaIbIK 37IeMEeHTTEpIIH IIBIFBICHIHAA KipiCiHIEeTi CUTHAIIAPABIH OSNTi YieciMaepiHe TOyeli ... CHTHAI
OHJIENE].

@ys3imicei3

(@aHaNOTTHI

(@mucKperTi

(@TYpaKTHI

(@arHBIMAITBI

~ CoyneneHmipyaiH (OTOIIEKTPIIK KaOBUIIAFBIIIBIHA .... DJICMEHTI JKaTaIbl.
@Dotopesucrop

@Cserommon

@DotoTpaH3UCTOP

@Ecenreyim

(@AW HBIMAITBI PE3UCTOP
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~ h-napamerprep xyitecinae Tok GOMBIHIIA TPAH3UCTOPABIH CTATHKAJBIK KYLICHTY KOd(dUIMEHTIHE Colikec Kenei:
@hx

@h2s

@h11»

@h11s

@ha2o

~ Aca TeMeH IIBIFBIC KeEPTiCiMEeH TPAaH3UCTOPABIH KOCHUTY CYJIOAChl COMKeC Kemei:
@OK

@OBb

@OUn

@02

@OC

~ YKapTeutait ©TKI3TITI CTAOMIMTPOHHBIH KYPBIIBIMBIL:
@p-n

@p-n-p

@n-p-n

@p-n-p-n

@p-i-n

~ CyperTe KepCeTiireH ... pOTOpbI

L

is:
T

o
(@aMKBIH MOMIOCTI CUHXPOH/IbI MAIlIUHA
(@pOTOPBI KbICKA TYHBIKTAIIFAH aCHHXPOHIbI KO3FAJITKBILII
(@TYpaKThl TOK KO3FAJITKBILI
(@aMKBIH MOJIOCTI EMEC CHHXPOH/IbI MallliHa
@acuHXPOH/IBI afKBIH MOIIOCTI MAIIHMHA
~ CHUHXPOH/IbI T€HEPATOP/IBIH CBIPTKBI CUITATTAMACHI ... TOYEIALTIrT OONBIN TaObLIA b

U=f(he
I, =f(H@
E=1(l,)@
I=f(,)@

| =f(T)e@

~ CHUHXpOH/IbI MAIlIMHAHBIH POTOPBIH/A OPHAJACKAH KO3JBIPY OpaM/Iaphl ... KOCHLIA bl
(@TYpaKThl TOK KO3iHE

@0ip azanbl CHHYCONIANBI TOK KO31HE

(@TOPTHOMOCTIKKE

@y azasbl KOPEKTEHIIpY KO3iHe

(@Tupucropra

~ Erep exinomrocTi CHHXPOHIBI MAIIMHAHBIH aiHATY XKbeUiaaMasirsl 3000 06/MHH, OHIIa POTOPABIH KAJIBIITHI
MKBUTJIAM/TBIFbI

@3000 06/MuH

@2940 06/MuH

@2000 06/MuH

@1000 06/Mun

@1500006/MuH

~ 'maporeneparop Oy — ...

(@CUHXPOHJBI alKBIH ITOJIFOCTI TeHEepaTop

(@acUHXPOHBI TEHEPaTOp

(@TYpaKTBI TOK TEHEPaTOPEI

(@CUHXPOHJBI alKBIH ITOJIFOCTI FeHepaTop
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(@acUHXPOHIBI AKBIH TIOJIFOCTI EMEC TeHepaTop
~ CHHXpOH/IbI MaIlTHAHBIH MarHAT OPICiHIH alfHaJTy XbUIJaM/IbIFbI KEJIECi KAThIHACIICH aHBIKTaJIAIbI

60 f

n=—@
p

n,=60fp@
N, =Ns +N@

fp
Ny =—~
"~ 60
n, =60ng +n@

~ CHHXPOH/TbI KO3FAIITKBIIITHIH CTATOPBIHBIH aiHAIMAaJbl MATHHUT OPICi KeJeci mapTTap/ibl OpbIHAaFaH/a
KYpbLJ1aIbl

@craTopApIH Y1 opamapsl 0ip-0ipiMeH 120° bIFbICKAH XK9HE CHHYCOWAAJIBI TOK YII (hazajbl xKeTiciHe KOChIIFaH
@craTopapIH Y1 opamaapsl 0ip-0ipiMeH 120° bIFBICKAH OHE TYPAKThI TOK JKEIiCIHE KOCBUTFaH

(@0Oip FaHa CTATOPJIBIK OpaMbl Oap, on Oip (azabik aifHPIMAIBI TOK JKEITICIHE KOChUIFaH

(@cTtaTop OpaMbl TYPaKThl TOK Ti30€riHe KOCBUIFaH, ajl pOTOp OpaMbl YiI (ha3alibl Kelire KOChUIFaH

@0ip azanbl aiiHBIMAIIBI TOK JKEJTICiHE KOCBUIFAH €Ki CTaTOPJIBIK Opamaapkl 6ap

~ CHHXpOH/IbI MaIlIMHAHBIH POTOPBIHBIH KO3JBIPY Opam/iapblHa TYPAKThl KEPHEYI KENTIpy YIIIH KOJIaHBUIA/IHbI. . .
(@exi TyHicmeni cakuHanap

(@MacTUHAAAH XKUHAKTAJIFaH KOJIEKTOP

@y TyHicrieni cakuHa

(@ kapThUIaii cakuHa

(@eKI1 KbICKBIII

~ CHHXpOH[Ib! MAIIMHAHbIH KO3FaJITKbIII PSKUMIHIE CTaTop ... KOCHLIAIbI

@y azanbl KOPEKTEHIIPY KO3iHe

@0ip azanbl TiK OYPHIIITH UMITYJIbCTI KOPEKTEHIIPY KO31HEe

@0ip azanbl CHHYCONIANBI TOK KOPEKTEHIIPY KO3iHE

(@TYpaKThl TOK KOpPEKTEHJIpY KO3iHe

@06ip dazansl yuikip OYpHIIITH UIMITYILCTI KOPEKTEHIIPY KO31HE

~ Cyperrte ... pOTOpIbIH KOIJeHEeH KUMachl KOpCeTUIreH

(@alKBIH MOJTIOCTI eMeC CHHXPOHIBI KO3FaJITKBIIITHIH

(@acHUHXPOHIBI KO3FAITKBIIITHIH

(@aWKBIH MOJIFOCTI CHHXPOH/IBI KO3FAITKBIITHIH

(@TYpaKThl TOK KO3FAITKBIIIBIHBIH

(@YMI TONFOCTI CHHXPOHABI KO3FAITKBIIITHIH

~KenTipinren cuHycoi1anel TOK Ti30eriHAeri KepHEY MEH TOKTBIH apachbIHAAFbI BIFBICY OYPHIIIBI () aHBIKTAJIA/IbI

T

= arctg Xe @
4 R

(DZXC/R@
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—arctgi@
® X,
@Z_R/xc@

R3
=arctg —
@ g X, @

~ KenripinreH Ti30eKTiH TOJBIK KEAEPTICl Z ... aHBIKTaJIa bl

L R

— Y Y L[] .

Z=yR*+(oL) @
Z=VJR*+L’ @

Z=R+ad@

Z=R+L@

Z = R? +a)L2@

~ VHaykTuBTITIK Kenepri XL ecenTteninesi
X, =ol@

X, =llo@

X, =1/eC@

X, =aCa@

X, =5/ol@

4. . (2) Mexenik OakpuIay TarncelpMaiapsl (cuiadycrap/ia KOpCeTIreH TeCT TarchlpMaaphbl, OWIeTTep JKoHe T. 0.

HBICAHAAPHI — TAKBIPBINTHIK )KOCIApIIAp/Ia )KOHE MEKENIK OaKpUIay HbICAHBIH/A)

5. ApaJIblk aTectaTrTayra apHaIFaH TeC TalChlpManaphl

~ Erep R=X_=2Xc, Ti30eKTiH KipiCiH/eTl TOK IeH KePHEYIiH apachiHIarbl (a3alblK bIFBICY OYPHIIIHI ... TEH 00a bl
 —

-[I-"_ R Xf_ 7 XC

@-45°

@0

@45°

@90°

@30°

~ Erep R=3 Om, X,=10 Om, Xc=6 Om, Ti30eKTiH TOIBIK Keaeprici Z
R e

—] VYT

p—

@5 Om
@30m
@7 Om
@19 Om
@50 Om
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~ KenripisreH Ti30€KTiH TOJBIK KEAEPTICl Z ... aHBIKTaJIa bl
Xe R

s

Z=R*+(l/aC) @

Z=R+C@

Z=+JR*+C? @
Z=R-1/aC@
Z=R-12/aC@

~ TokThiH ammuTyaaibIK MoHi i(t) kepueyne U(t) =100sin( 314t + 77/ 4) B xone R kenepri 50 Om Gonranza ...
TeH 001816l
R i
—yl
U

@2A

@100 A

@5000 A

@l A

@3000A

~ Tpancdopmarop opammapsinaa Kypeuiatein KK mamMace! .. Toyenni Oonmaiiisi

(@e3eK1ie OONaThIHBIH MapKaChlHA

(@>kenieri TOK KUITIriHe

(@MarHuT epiCiHiH aMIUIMTYAChIHA

(@xaTymKanarsl opaMaap CaHblHA

(@xaTymKa KypbUIbIMBIHA

~ Boc xypic pexxuminze TpaHchOopMaTOpIbIH OipiHIII XKOHE EKIHII OpaMAAPBIHBIH KbICKBIIITAPBIHIA KEPHEYIEPIiH
KaTbIHACHI )KYBIKTAIl TeH OO0Iabl

(@opamIap caHbIHBIH KaTbIHACBIHA

(@1uampIpaHaBl MATHUT aFbIHAAPBIHBIH KaTBIHACTApbIHA

(@KANBINTHI peKUMIET] TpaHc(opMaTop IbIH OipiHIII )KOHE eKIHIII OpaMIapbIH/IAFbl TOKTAPBIHBIH KaThIHACHIHA
@TtpaHchopMaTOpbIH Kipici MEH IIBIFBICHIHAAFBI KyaTTap KaThIHACBIHA

(@OipiHIII XKoHE eKiHII OpamMaap/arsl KeJepriiep KaTbIHACHIHA

~ TpanchopmaTop ... TypieHAIpyTre apHAIMaraH

(@0Oip mamaaarsl TYPaKTHl KEPHEYIi eKiHIII MIaMagaFsl KepHEYTe

(@ 6ip mamaxarsl aHBIMAIIBI TOKTHI €KiHII MIaMagaFbl alfHBIMAITbl TOKKA

(@0Oip KepHEeyeTi MEKTP YPHEPTUACHH EKiHII KepHEeYAEri SJIEKTP SHEPTHACHIHA

@0Gip >MeKTPIIiK TI30EKTI eKiHIII AIIEKTPIIK Ti30eKTeH OKIIayaayra

(@Oip KULTKTI 3JEKTP SHEPTHSACHIH EKIHII XKHUTIKTET1 AJIEKTP SYHEPTUSACHIHAH

~ Yur asaisr TemenzeTkint Tpanchopmaropasy muthiaaa A/ Y kepcerinren, onma opamaapsi keseci cyn6a
OOWBIHIIIA >KaJIFAHFAH

(@OGipiHiT opamMaapsl YIIOYPHITI, ajl eKiHIII OpaMIapsl - JKYJIIbI3IIa

(@TeMeHT1 KepHey opaMaapsl YIIOYPHIII, alT KOFaphl KEpHEY OpaMIaphl - KT3I

(@ GipiHIIi OpaMIaphl KXY, al eKIHIIICI - YIIOYPBIIT

(@ OFapsl KepHEY OpaMIaphl Ti30eKTel jkaaFaHFaH, TOMEHT1 KepHeYy opaMIaphsl — mapajuielib

(@ OipiHIIT OpaMIaphl KYJIIBI3IIA JKaTFaHaFHa, all eKiHIIICl — YIIOYphIIT

~ Tpancdopmaropasiy Oipinmi opambel Ui=1 kB xeni kepHeyiHe KocbutraH. Exinmi opammapsr U, keprey 250 B-ka
teH. Tpanchopmarmsiay Ko3QPHUIHEHTI ... TeH Oomaibl

@4

@4,17

@4,35

@3,85

[
-
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@5,1

~ Tpancdopmaropinap aifHBIMaIIBI TOK Ti30€TIHAE ... TYPJICHAIpYre apHaJIFaH

(@TOK TIeH KepHeyIiH 0ip mapaMeTpiHAEr MJIEKTP SHEPTHSACHIH OCHI IIaMaap/IblH 0acka ImapMeTpiH/eri SIeKTp
SHEPIUsIChIHA

(@>JIeKTp SHEPTHACHIH JKAPHIK SHEPTHACHIHA

(@>JIEKTp SHEPTHACHIH MEXaHUKAIIBIK SHEPTHAChIHA

(@>TEeKTp SHEPTHACHIH JKBUTY SHEPTHSCHIHA

(@>XBUTY/IBI DIICKTP SHEPTHSCHIHA

~ Erep W1 — GipiHIi opamiarsl ©TKI3rIIITEp caHbl, a W, — €KiHII OpaMIaFbl OTKI3TIIITEp caHbl, oHxa Oip da3ais
TpaHcdopMaTop TOMEHIETKIIT OONaIbl, SFHH ...

@wWi> W,

@wi+ wo=0

@W1= W,

@Wi< W,

@wi/w,=0

~ TpancdopmaTopIbIH KYMBIC iCTey NPUHIMITIHIH HET131HE ... )KaTabl

(@1NEeKTp MAarHUTTIK MHAYKIIUS 3aHbI

@Awmrniep 3aHpBI

@Jlenu epexeci

@ lxoynb — JleHit 3aHpl

@KupXroThIH eKiHII 3aHbI

~ TpancdopmaTop MAarHUTTIK ©3EKIIIECIH ... YIIIH JIEKTP TEXHUKAIBIK 00JaTTaH )Kacauipl
(@opaMJap apachlHIaFrbl MATHUTTIK OaHJIaHBICTBI KYLICHTY

(@KYpBUIBIMHBIH KATTBUIBIFBIH apTTHIPY

(@opamaap apachlHIaFbl CUBIMIBUIBIK OalJIaHBICTEI TOMEHIETY

(@>kUHAYIBIH OHTAMIIBIFBI

(@opamaap apachlHIaFbl CUBIMIBUIBIK OaiJIaHbICTHI KYLIEHTY

~ Tpancdopmaropiap ... yliIiH Kaxer

(@alHBIMAIIBI TOK AJIEKTP SHEPTUSICHIH THIM/I TaChIMaJIAy KOHE TapaTy

(@ yKTeMeJeT KepHey/Ii TYPaKTaHIbIPY

(@ KyKTeMeleTl TOKThI TYPaKTaHbIPy

@xyaT kK03 GHUIUEHTIH apTTHIPY

(@chIMIapAaFbl KYKTEMEHI apTThIPY

~ Y1 azaiibl Ti30€KTe «KYJIIBI3IIBI — KYJIABI3IIA OelTaparn ChIMBIMEH) JKaJIFaHFaH Cy10a1a CHMMETPHUSUTBIK
KyKTeMezie Oeiitapan ChIMIAFBI TOK ... TeH 0OMabl

IN =0@

I‘N :I‘a+|.b@
Iy=1,+I,+I,#20@
Iy=1,+l.@
ly=I,+l, @

~ Y1 ¢a3ainsl Ti30eKTe «OKYIIBI3MIBI — KYIABI3IIa OedTapar CBIMBIMEH» JKaIFaHFaH CYJ10aa CHMMETPHSIIBIK
KYKTemeze GelTapar CBIMIArbl TOKTHI ... (JOPMYyJIaMeH aHbIKTal bl

Iy=1L+l,+l.@

I‘N 3 Ia+ Ib@
Iy=l,+Il.@
Iy=l+l,@
Iy=1,+l.@

~ Y11 ¢ha3aisl Ti30€KTe JKYKTEME <OKYIABI3IIAa» CyI0aMeH XanFaHraH, Gazanblk kepaey 380 B, anm ChI3BIKTHIK
KEpHEY ... TeH 00 Ibl
@380 B
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@660 B

@127 B

@220 B

@125B

~ CuMMeTpusiIbl il pazasl TI30EKTe CHI3BIKTHIK JKoHE (ha3ajbIK KepHeYysIep apachlHIarbl KaThIHAC Keleciaei

Gomael

A

Use= Us@

Use > a@

Use <Ua@

V3Uip= Us@

@Uc> Uyp

~ Erep tokrap 14, I, Iy Genrini 6omnca, onna B dazanars! ToK .. 6omamsl
A L

k

=1, /0.1 @

~ Kyme#Tkimrepae KoianaHbUIMaiIb1
(@OMOATH THPUCTOPIAP

(@epiCTiK TpaH3UCTOPIIAD
(WOUITONAPIIBIK TPAH3UCTOPIAP
(@UHTETPANTBIBI MUKpOCXEMaJIap
(@WKYIISHTKII KacKaaTap

~ Cyperre ... cyi10achl KeNTipiareH
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(@>KanIbl BMMUTOPBI 0ap KYLISHTKIII

(@Oip xapThLIall TEPUOATHI TY3ETKIII

(@xeripii Ty3eTKill

(@xepHey Oeuriml

(@TpaH3UCTOPIIBI KacKaj

~ Cyperre ... mapTThi-rpaduKaiblk Oenrici KopceTiiren

—&p ]

(@onepauusuIbIK KYIISHTKIII

(@xeripi Ty3eTKilTi cyida

(@xepHey Oeurimn

@Oip xapThUIail NEPUOATHI TY3ETKIIII

(@DIEKTPOHIBI KLIIT

~ CanpICThIpMAaJIbl KATEIIK JIEreHIMI3...

(@aOCOMIOTTIK KATETIKTIH NalbI3/IbIK HAKTBI MOHHIH IIaMACBIHA KATHIHACHI
(@nupubop KepCeTKillll MeH OJIIICHEeTIH IIaMaHblH HAaKThl MOHIHEH albIPMAIIBLIBIFBI
(@aOCOMIOTTIK KATEIIKTIH MalbI3JIbIK TYp/e HOpMaJIaHFaH MPUOOP KOPCETKIllliHE KAThIHACKHI
(@OMNILICHETIH IIaMaHbIH MOHIHIH TIPHOOP IIKATACHIHBIH MIEKTI MOHIHE KATHIHACHI
(@npUOOpPIBIH IIEKTi MOHI MEH OJIIIEHETiH IIaMaHBIH HAKTHI MOHIHEH KAaTBIHACHI

~ Erep tokTbiH emmenren mamacel |, =1,9A, Tokrem naxte moni | A= 1,8A, onpa canbICTBIPMANTBI KATENIK ...

TeH 00Jaapl

@5,6%

@10%

@-0,1%

@0,1%

@0,18%

~ Erep emnmeHeTiH maMaHbIH HAKTHI MOHIHE 9CEp €TETiH amIrepMeTp 2A KepceTce, OHIa BATTMETP KOPCETKIIIi. . .

F8 KBNS s sl o
\\\// \\—/ | | | |
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@100 Br
@110 Br
@220 Br
@120 Br
@150 Br
~ Erep ammepmerp 4 4 xepcerce, ai BonstMerp 200 B, onna R ... TeH Oomamsr

HM=300m R

@40 Om

@50 Om

@200 Om

@30 Om

@30 xOm

~ CuHycoHIaNbl TOK Ti30eriHe IEeKTp MarHuTTIK xKyieneri amnepmerp 0,5 A, conia Oyi1 TOKTBIH Im
aMIUIUTYAACHI. ..

@0,7 A

@0,5 A

@09 A

@0,33 A

@0,28 A

~ Cynibanarel amniepmerpiep kepcerkin: lo =3 A, I3 =4A. An amnepmerp A1 KepCeTKilli. . .

%

@1 A
@5 A
@35 A
@7 A
@100A

~ OniueyaiH aOCOMIOTTIK KaTemik (GopMyIackl TOMEH/IET1Iei, MYHIAFbI X, — OJIIICHIeH 11aMa, X; — HAKTHI Il1aMa

A=x,—x, @

A="25100% @

xu
A=x,-x,@
A=x,Xx, @
A=x Ix,@

~ DIEKTPIIiK eJIey NpUOOPBIHBIH AIIK KIACHIH aHBIKTaHTHIH (opMyIa ...

k= 22100% @
a

n
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~Aa-a,
100%
k=22100% @
Aa
k = M 100% @
k=>2100% @
an
~ IpubGoppTH a0CONFOTTIK KATEIIT JANIK KIachlHA OaliIaHBICTBI TOMEHIETI (hOPMYITaMEH aHbIKTala bl
a
Aa=+k—2"
10 @
a
Aa =1k —
10 @
a
Aa=k—=
100 ®
a
Aa=+L—
100 @
a
Aa=+F—"
100 @

~ «KOHBIOHKIMS OMepalusHbl OPbIHAANTHIH CXEMAaChIH KOPCETiHI3

@ :._
@
@ —
@
@
~ CyperTe JOTUKANBIK OTIEPAIMSIHBI OPBIHIAUTHIH AIEMEHTTIH IIAPTThI OeJIriiepi KepceTiireH
Ky s
O— ¥
¥z

@eddep ¢pyaxmusacer CKOHE-EMEC)

@gxebeiity (JKOHE)

(@wuuBepcus (EMEC)

@gxocy (HEMECE)

(@norHUKabIK 0oy

~ Kenripinren aHbIK KecTe JIOTHKAJIBIK OMEPalUsHbI OPBIHIANTHIH YJIEMEHTKE COMKeC Keei. ..

X Y
1 0
0 1




--43/15

«OHTYCTIK KasakcTan =) AO «lOmno-KazaxcTaHcKas
MEIHIHA AKAJEMHACK AK i MEIHIHHCKAs aKaZeMHA» 19_)26)
CIp.42 u3 84

Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

@umunsepcus (EMEC)

@xebeiity (JKOHE)

@ITupc crpenxacel (HEMECE-EMEC)

@xocy (HEMECE)

@XOHE-EMEC

~ JlnoATarbl KepHEyTre CoiKec TOMEH/ETT TY)KbIPBIMaMa ... IYPBIC 60a bl
%47

™~
L1

—
U
v Uy l Ra

Yax

$ 4 ¥

(@navoATarkl KEpHEY/IiH MaKCUMallb MOHI Kipic KepHEYiHIH aMILUTUTYJaIbIK MOHIHIH XKapThIChIHA TEH
(@avoATarkl KEpHEY/IiH MaKCUMallb MOHI Kipic KepHEYiHIH aMIUIUTYIAIbIK MOHIHE TEH

(@ nuopTa KepHey KOK

(@AnoATarkl KEpHEY/IiH MaKCUMallb MOHI PE3UCTOp Ke/lepriciHe OaiiIaHbICThI

(@ pe3ucropaa KepHey jKOK

~ YKapTeinait @TKI3TiTI CTAOMITUTPOH — OYJT KapThiIald OTKI3TILITI MO/, OHBIH AJIEKTPIIIK TeCLy aiiMaFbIHIaFbI
KepHeyl TOKKa Ilamajbl OaiIaHbICThI XKIHE ... KbI3MET eTel

(@kepHeyli TYpaKTaHIbIPy

(@HNEeKTp MarHUTTI OpICTEpiH OONYbIH HHANKAMSIAY

(@aliHpIMaJIBl KepHEY I'eHepaLyChl

@ KepHeyIi KyIIeHTy

@ KyatThl KyLIieiuty

~ Cyperre ... mapTThi-rpaduKaibK Oenrici KepceTuireH

e

@ Ty3eTKiun auox

(@OUTIOINSAPIIBIK TPAH3UCTOP

@TtupucTop

(@epicTik TpaH3UCTOP

@doronuon

~ Cyperre ... mapTThi-rpaduKabIK Oenrici KepceTireH

@TtupucTop

(@Bapukan

(@CcTabunuTPOH

@doronuon

@cBeronnon

~ Cyperre ... mapTTH-TPaQUKaIBIK OeNTici KOPCeTiTeH

Bt

(@cTabuITpOH

(@Ty3eTKim auox

@Ttupucrop

(@OUIONAPIBI TPAH3UCTOP

@doromuon

~ CyperTe TpaH3UCTOP/IBIH JKAIIBI (-MM) ... KOCY CyJIOachl Oepiirexn
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—————#

(@ba3ameH

(@WKOJIIEKTOpPMEH

(@»MHTTEpMEH

(@>xepMeH

(@xepHEyMeH

~ CyperTe TpaH3UCTOPJIBIH KB (-MM) ... KOCY CyJIOachl OepiireH

(@KOIIEKTOpMEH

@ba3meH

@»MHuTTEpMEH

(@>xepMeH

(@xepHeyMeH

~ CyperTe JIOTHKAJBIK OIepalissHbl OPBIHIAWTHIH AIEMEHTTIH IAPTThI OeNrijepi kKopceTiireH

Ha E— 1

o

@ITupc crpenxacel (HEMECE-EMEC)

@gxebeiity (JKOHE)

@xocy (HEMECE)

@wunsepcust (EMEC)

@HEMECE-EMEC

~ CyperTe JIOTUKaJIBIK OTePAlHsHbl OPBIHIAUTHIH JIEMEHTTIH IAPTThI OeNriiepi KepceTiireH

¥y — &

Kz —

@gxebeiity (JKOHE)

@wunsepcust (EMEC)

@ITupc crpenxacel (HEMECE-EMEC)
@gxocy (HEMECE)

@norukansik JKOHE-EMEC

~ BUnoNApIBIK TpaH3UCTOPIIapAa OpTa KaOaTTHI .. aTalIbl
@baza

@xepneHaipy

(@xaron

(@aHox

@y

-~ BepinreH Oenri KOHABIPTBIHBIH JIOTHKAJIBIK OINCpalusAHbL OpLIHHaﬁTLIHBIHBI KGpCCTCHi
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e 1

¥a —

¥z —

@xocy (HEMECE)

@gxebeiity (JKOHE)

@wnsepcust (EMEC)

@ITupc crpenxacel (HEMECE-EMEC)
@bemny

~ CyperTe ... KYpBUIBIMBI KOPCETIITeH

T}

(@Ty3€eTKill IUOoA

(@epicrti TpaH3uUCTOP

(@OUNONAPIBI TPAH3UCTOP

@TtupucTop

(@xeneprinep

~ 3 )KOHE — EMEC norukanbik 3JeMeHT (.....) opMynaMeH KyMbIC iCTei i

€ &

Iz ¥
iy

@y = x;X,X;

@y = X% ;%3

@y = X173

@y =x1%;%y

@y=%x1%;%

~ 3 )KOHE — EMEC norukanbIk 3JeMeHT (.....) GopMynaMeH KyMbIC icTei i

Xy 1

v

X

X3

@y=x1 T %,
@y=%; TX
@y=x; T x
@y=x1 ‘|‘x=g+-'1'3

~ .... (hopMyITaMeH JIOTHUKAIIBIK >KYMBIC i1CTEHII ...

1

il
Iei

x ¢
x O
@y=%""%
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@y=x%;

@y=%x%;

@y=xyvx;

@y=%x4 & x5

~ BHeMeHT ..... cxeMmaaa KepceTiJ‘IreH
&

Xy

Xq

Xy

@ 3XOHE — EMEC

@>XOHE — 3EMEC

@ HEMECE — EMEC

@ 3 )KOHE

@3 )XOHE-HEMECE

~Ym ¢azanbl TI30EKTEr1 TONBIK KyaTThIH Oenrici

@S

@C

@Q

@W

S@

~PeakTUBTI KyaTThIH Oenrici

@Q

@q

Q@

@W

@P

~CuHycouanbl KepHey/IiH Je3IiK MOHIHIH Oenrici

@Q

@q

Q@

@W

@P

~Y1 (azansl reHepaTopAbIH KO3FAIMANHTBIH OOJIITIH ......... JIeT aTalIbl.
@cratop

@porop

@wmotop

@e3ekiie

@opama

~Y1 hazanel reHepaTOpABIH alHAIMATEI OOTITIH ....... JIET aTaiabl
@ porop

@cratop

@wmotop

(@e3exmie

@opama

~ TpanchopmaTopiapaa He YIIiH aya caHBIIAYIAPEIH MHHAMAIIIBI TYpre KeTipemi:
@60c xKypic TOFBIHBIH MATHATTI KYPaM/IayIIbICHH a3aiTy YIIiH
@TtpanchopmaTopia MATHUTTIK LIy/BI a3aiTy YIIiH

@ e3eKIICHIH MacCcachlH apTTHIPY YIIiH

@ e3eKIICHIH MEXaHUKAJIBIK OCPIKTIIriH apTTHIPY YIIiH

@ Tpancdopmaropaa TepOeticTi azalTy yIiH

~ TpancdopmaTopabIH ©3€KIIECiH IeKTPOTEXHUKAIBIK OonaTTaH xacay cedebi
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@ 60c Kypic TOFBIH a3alTy YIIiH

@ 6oc xypic TOFBIHBIH MATHUTTI KYpaM/IayIIbICHIH a3aiTy YIIiH

@ 60c Xypic TOFBIHBIH aKTHBTI KYPaMAQYIIbICBIH a3aiTy YIIiH

@ KOpPO3USIIBIK OCPIKTIIITIH apPTTHIPY YIIiH

@ KpicKa TYHBIKTAITy TOFBIH a3alTy YIIIiH

~ TpaHchopMAaTOPABIH KYMBIC iCTEY IPUHIIMII AJISKTPOTEXHUKAHBIH KaHIal 3aHbIIBLUIBIFbIHA HETi3eTeH
@ >neKTPOMATHUTTI MHIYKIUS 3aHIbLUIBIFBIHA

@ >neKTPOMATHUTTI KYIITEPIiH 3aHIbLUIBIFbIHA

@ Ow 3aHbBIHA

@ KupxroddTeix 1-m1i 3aHbIHA

@ KupxroddTeiH 2-111i 3aHbIHA

~ Tpancdopmarop HeHi TYpJeHIipeni

@ xepHey MoHIH

@ TOK MOHIH

@ kenepri MoHiH

@ >XUiNIKTiH MOHIH

@ OYPBIITHIK KBUTIAMIBIKTHIH MOHIH

~ Omuerim kepHey TpaHchOopMaTOphl KaHAal peXXKHUM/IE KYMBIC iCTei I
@ 60c Kypic MOHIHE KaKbIH PEXKUMJIE

@ 60c xypic pexuMiHIe

@ KpICKA TYMBIKTAY PEKUMIHIE

@ HOMUHAJIIBI PEKUMIIC

@ reHepaTopIIBl PEKUMIIE

~ Erep Oipinmi opamaarsl TOK azaiica, TpaHcdopmarop xKyKremeci:
@ a3zasgpl

@ aprazp

@ 6ipKasbInThI 60JIa Bl

@ xemepri )XyKTEeMeci HOJre TeH 6oa bl

@ 6ip capsIHIBI ©3TEperi

~ Temenzeri cyperTe KaHaal TY3eTKIIITIH Cy10achl KeITipiareH

R

[ ]
L 1

@ xeripii, EKiHII PETTIK KapTHUIAH MePHOATHI

@ >xapThUIaif TIEPHOITHI

@ TpaHchopMaTop OpaMachIHbIH OPTAHFBI HYKTECIHIH MIBIFBICBIMEH JKapThLUIAH IEPHOATHI
@ yu ha3ansl KapTHUIAH HEPUOITHL

@ exi (hazaisl KapTHUTAH TTEPHOITHI

~ Temenneri cyperTe KaHIal TY3ETKIMITIH CYJI0AaChl KEATipiIreH

[~
L1
‘ % -
=
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@ TtpanchopmMaTop opaMachIHBIH OPTAHFBI HYKTECIHIH MIBIFBICHIMEH €KiHIII

PETTIK KapThUIall IIEPUOATHI

@ xapThUIaii IEPUONTHI

@ TtpanchopMaTOp OpaMachIHBIH OPTAHFBI HYKTECIHIH HIBIFBICBIMEH TEPHOATHI

@ yu ¢azansl JKapThUIal TEPHOITHI

@ exi ¢azaisl KapThUIAH IEPHOITHI

~ ExiHIIi peTTik KOpeKTeHAiprilTepAe TY3eTKIITep CyI0achbIHbIH HEri3ri TaFralbIHIaIbIMbI

@ xyKTeMesieri MIBIFBIC KePHEYiH TY3eTy

@ >kyKTeMesIeri KepHey Il peTTey

@ xykremeneri mynbcaiys Ko3GOUIHCHTIH a3aiTy

@ xyKTeMesieri KepHey i TYPaKTaHAbIPY

@ xyKTeMeJeri TOKThI TYPaKTaHIBIPY

~ ExiHIIi peTTik KOpeKTeHAiprilTepae napaMeTpili KepHeY TYPaKTaHAbIPFBIIIBIHBIH HETi3T1 TaFalbIHIaIbIMbI:
@ xyKTeMesieri KepHey i TYPaKTaHABIPY

@ *xyKTeMeseri KepHeyIi perTey

@ xykremeneri mynbcaiys Ko3hUIHEeHTIH a3aiTy

@ xyKTeMeseri TOKThI TYPAKTaHABIPY

@ xyKTeMeseri KyaTThl TYPaKTaHIbIPy

~ Temenneri cyperTe KaHaall KYphUIFBIHBIH KipiC OHE MIBIFBIC KEPHEYIHIH YaKbIT OOWBIHINA TUarpaMMachl
KeJNTIpiireH

u U

\_/ \/ ' '
@ xermipii, eKiHII PETTIK KapThUIAH TY3eTKil
@ GoaceHmeTKiI Cy3ri
@ yur pazansl Ty3eTKiIn
@ xepHey TYpaKTaHIBIPFBIILIEI

@ ymu1 pazansl CTaOUITUTPOH
~ MarnwurTi Tiz6ekke Ootinait kenripinren MKK cynbacekl TeMeH e KenTipiirex.

¥

Ll
i l.._:L.._,
]y
. == 5
w E5 s
B
N ™
-
lw = Hq)epl(bep +H.,0
Iw=B,|, +B

w=H,_ /I, +H;/d
lw =l +®,5
@ 2=l +D;6

~ Erep e3repTiiMereH MarHuT aFbIHBI JKaFJaibIHIa MATHUT OTKI3TIMIIHIH KOIJICHEeH KIMACBIHBIH ayJaHbH S
apTTHIPATHIH OOJICAK MAaTHUTTIK HHAYKIWS B Kamait e3reperi.

®@ ® @ ®
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@ azasipl

@ e3repmeiimi

@ aprapl

@ wmomiMerTep TONBIK GepinmmereH
@ kBampaTTHI TYPIE ©3repesi

~ MarurTik arbIH 0apJbIK KuMasa Oipaeit 60ica MarHUTTIK Ti30eK Kasai atanajsl
@ cuMMETPHSLIBI

@ cUMMeTPHSITBI eMecC

@ TtapMakTanFaH

@ TapmakraniMaraH

@ TyibIK

~ MarauTTiK ©TKI3riTiryg MoH1 He HEH1 CUIaTTaiabl

@ marHuTTiK epicti

@ >neKTPOCTATHKAIIBIK OPICTi

@ >neKTPOAMHAMHUKATIBIK OPiCTi

@ >xwuTy OpiciH

@ »JEeKTPOMArHUTTIK OpicTi

~ Erep Tiz0ekre kenepriiep Ri=20 Om, Ro=30 Om, DKK E=120 B xoHe Tiz0ekriH xanmbl Kyatsl P=120 Br
OoJica, eKiHII KeAEPTiHiH KyaTbl Here TeH Pp=?

@ 30 Bt

@ 125 BT

@ 25 Bt

@ 80 Bt

@ 100 Br

~ Tiz6ekreri kenepriiep Ri= 10 OM, Ro=20 Owm, kepaey U=100 B xoHe Tiz0ekTiH xainmbl Kyatsl P=200 Br,
eKIHII KeJepriHiH KyaTbl Here TeH Pr=?

@ 80 Bt

@ 30BT

@ 25 Bt

@ 125 Bt

@ 150 Br

~ DneKTp Ti30eriHaeri KyaTTap TEHrepiMIUTIriH TOMeH KOpPCETUITeH cyJi0ara Heri3/Ielim aHbIKTaHbI3

I i3 s
e | l| |7

Rz
Ey Ez

@ Eils- Esl=R1l:>+Ryl,%+Rsl3?
@ Eili+ Esls=Ril:?+Rol,?+Rsl5?
@ Eili- Esl3=R1l12-R;l,*+Rsl 3
@ -Eili+ Esls=Ril1*+Rol,*+Rsls?
@ -Eili- Esls=Ri11?+Ryl*+Rsl5?




--43/15

«OHTYyCcTiK Kasakeran AOD «lOmno-KazaxcraHckas

MEIHIHHA aKageMHace» AK Tﬁ METHIHHCKAS aKaZeMHA» fg)ZO)
CIp.49 u3 84

Kadenpa Texnonoruu ¢apmarieBTHuecKoro npon3BoICTBa

~ Erep TeMeHieri Ti30eKTe TOK oHE KepHEY MoHJIepl Oenriii OoyicaH, OHAA TYTHIHBUIATHIH KyaT Here TeH 00Jabl

f;=1A =24 l [3=14
Fy =20m T Fa =10m Rz =d0m T
2 £, £

@ 20Br

@ 8Bt

@ 2 Bt

@ 10Br

@ 25Br

~ Temenzeri cyperte a5eKTp Ti30eri kenTipiireH. KyaTrap TeHrepiMIiiri cuaTTaspi3.

CD £ s

@ Eil+Ed=1 2R01 +| 2Roz‘H 2R

@ Eil +ExI=1°R

@ -Eid+ExN=1 2R01+| 2Roz"" R

@ Eil-Exl=1 2R01+| 2Roz"" 2R

@ - Eil —Exl =1 2R01 +1 2Roz+| 2R

~ TemMenzeri cyperTe KeNTipJireH 3JIeKTp Ti30eriHe Heri3/iene OThIPHIN 1IIKi KeaepriMen OeiHeti Ro kKyaTtsl Po
aHBIKTaHBI3

@ P0:E2R0 / (R+Ro)2

@ PO=E2/R0O

@ POZEZR / (R+Ro)2

@ P0:E2R0 / (R-Ro)2

@ POZERO / (R-Ro)2

~ Temenne kenTipinred cyperre TapmakTarsl TokTap MeH OKK mMoHzmepi 6emirmi 6onca, KOpek Ke3iMeH eHAipiIeTiH
KYaTTHIH MOHI HeTe TeH

£ =10 B £, =20 B
E R E
=14
R} .r; =24
| I
Ez=I0 B
? Fis I; =14
/—'—h\:ll 07 S
A v
@ 40 Bt
@ 20 Bt
@ 30 Br
@ 25Br
@ 60 Bt

~ KepHeymiH opeKkeTTiK MaHi
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u B
3102
u(t
|
T/ | i

T

@ 220B

@ 310,2B

@ 110B

@ 437B

@ 380B

~ JIMdeKTpuK apKbUTbl XKbIPaThLIFaH Ke3-KelTeH (opMaaarsl eKi OTKI3TIIITEeH TYPaThiH /KYPBUIFbI
@xoHeHcaTop

@xopexk ko3i

@pesucropiap

@peoctatTap

@onexTperTep

@ pesucrop

@ xoHmeHcaTop

@ peocrar

@ moTeHIOMETD

@ ammepmerp

~ Kyartsr 100 Br, kepHeyi 220 B-TbI KypaiThIH 3JI€KTp IIAMbI CBIMBIHBIH KEAEPTiCiH aHBIKTaHbI3

@ 484 Om

@ 570 Om

@ 523 Om

@ 446 Om

@ 625 Om

~ JKyMBICTBIH IIaMUaHIBFBIH CHIATTaHTBIH (U3UKAIBIK [IaMa

@ xyar

@ xepHey

@ xyMmBbIC

@ xemepri

@ 2meKTp 3HEePTUSICHI

~ CBIPTKBI 3JIEKTP OpiCi aJbIHBII TACTAJFaH COH, 63 NOJIAPU3ALHUACHIH Y3aK YaKbIT CAKTAUTBIH JHAJICKTPUKTED
@ snekrperTep

@ CereHTORICKTPHUKTED

@ moteHIMAaNIap

@ mpe30eKTpHUKAIBIK A heKT

@ 2MeKTp CHIABIMIBLIBIFBI

~ Aram KpBABIpaThIH KypbUIFblga kepHey 220 B-tam 11 B-xa neiiin tycenmi. Tpancdopmarop KykaTblHIa
«TyrembUTaThiH Kyar-55 Br, T19OK-0,8» mapamerpnepi kepcerinreH. TpancdopmaTopAblH OipiHII >koHE eKiHII
OpaMachIHaH OTETiH TOKTHI aHBIKTAHbI3.

@h=03441,=124

KYPBUIFBI
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oh =444 L =144

oh=53441L=14

@l =0254;1, =44

@h=0454; L, =144

u=U, sin(24t+y)

~ Erep cunyconmainbl kKepHeyIiH kuiniri f exi ece apTTeipca KargalplHOa M JKoHe 1
e3repicci3 Kajica KepHEY/IiH OPEeKETTiK MOHI Here TeH 00Jabl

@ esrepmeiini
@ V2 ecere apraspl
@ \/E eKi ecere KeMHIbI

@ 2 ecere aprajisl

@ 2 ecere kemusi

~ Tpancdopmarop opamacsina kenripinren KK Toyenci3

@ Gonar e3eKIeciHiH MapKachiHa

@ TopanTarsl TOK JKHIJITiHE

@ MarHuTTi 6piCTiH aMILUTUTYIAChIHA

@ xaTymiKagarel opamaap CaHbIHA

@ conH aMImIUTyaachIHA

~ Erep Oipaeit kyatrarbl TpancgopMaTopiap/bIH KbICKa TYHBIKTANY Ke3iHAEr KepHeyliepi ColKeciHIe

U =75% , Useo =12% oo o

@ 6ipinmi TpaHC(hOPMATOPIBIH CHIPTKBI CHITATTAMACHIHBIH OEPIiKTLIIN emoyip *KOoFaphl
@ oapbIH CHIPTKBI CHITATTAMACHIH CAJIBICTBIPY YIITiH MAJTIMETTEP JKETKITIKCI3

@ 6ipinmi TpaHc(hOPMATOPIBIH CHIPTKBI CHITATTAMACHIHBIH OCPIiKTLIIr TOMEHICY

@ chIpTKBI cHIaTTaManapbl oipaei

@ ki cumaTramanaps! Oipaeit

~ Erep ym ¢a3zanbl TeMeHAETKII TpaHCHOPMATOPABIH KAIKAHIIACKIHA AIY OenrineHren 0osca, OHbIH
opaM/apbl TOMEH IeTiIel cyi0a OONBIHIIA JKAFaHFaH

@ OipiHmI peTTik opaManaps! YIIOYPHIIIIIa TYpiHIe, al eKiHIm PETTIK OpaMaiapsl KYJIAbI3IIA TYPiHIE KaTFaHFaH
@ xepHEyi TOMEHACTKIII KaFblHIa OpaMaiap CaHbl YIIOYPHIIIIIA TYPIiH/e, al )KOFaphUIATKBIII JKaFbIHAA
KYIABI3IIA TYPIHAE KaJFaHFaH

@ 6ipiHIIi peTTiK OpamIaphl XKYJIIBI3IIA TYPiHIE, all eKiHIIN OpaMaiapbl YIIOYPHIIIIIa TYPiH/Ae KalraHFaH

@ xepHey i KOFAPBLUIATKBIII JKaFBIHIAFBI OpaMaiap Ti30eKTel, aj TOMEHICTKIII KaFbIHIaFbl OpamMaap mapajeibii
TYpIE KaIFaHFaH

@ xepHeyi JKOFapBUIATKBILI JKaFbIHAAFBI OpamMaliap mapaieibii, al TOMEHACTKII KaFbIHAAFbl Opamalap
mapanensi TYpAe KaJFaHFaH

~ Bip ¢azains Tpanchopmaropasiy kepreyi 220 B xone 44 B-ke TeH eki opaMHaH Typajbl. JKOFapbUIaTKbIII KEPHEY
JKaFbIHIAFbI OpaMHBIH TOFBI 10 A, air TOMEHIETKINI )KaFBIHAAFBI TOK HeTe TeH 00iaIpr?

@ 50

@ 25

@2

@ 10

@5

~ TyYpMBICTBIK TYTHIHYIIBLIAP/IBI SJIEKTP SHEPTUACBIMEH KOpEKTEHIIpyae KaHaail TpancopmaTopiap KOIIaHbUIa bl
@ xymTik

@ emmerim

@ noHekepreyi

@ asrorpancdopmaroprap

@ »smeKTpOHIBI TpaHC(hOpMaTOpIAp

~ Tok TpaHc(hOpMaTOPBIHBIH OJIIIEr OpaMachiHa KaHAail KYPBUIFBIHEI KOCYFa GOIMaiibl

@ ammepmeTp

@ ommerp

@ BombTM™METp

@ BaTTMETpAIH TOK OpaMaaapbiH
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@ BarT™eTp

~ Bip ¢azans! kymTik TpaHchopmaropaa Kipicinaeri HomuHansl kepaey 6000 B-ke , an mbirbiceinaa 100 B-ke TeH.
Tpanchopmanust kKo3(hPUINEHTIH aHBIKTaHBI3.

@ 60

@ 0,016

@6

@ 600

@ 36

~ Tpancdopmanmsnay koahuimeHTiHiH KaHAal MoOHIHE aBTOTpaHCc(OpMaTOpIapabl KOJIJaHFaH jKOH
@ k>2

@ k<2

@k>1

@ moriMeTTep TONBIK KeNTipiiMereH

@ k<1

~ Bapibik e3ekienep Oipaeit Gpopmara, KyphUIBIMEA JKOHE OJIIIIEMIe Ue, all Ke3-KeJTreH O3€KIICHIH 031H/IiK
OpHaJacybl 0apJIbIK sSipMa YIIiH Oip/ieil MarHUTTIK Xyiie

@ cuMMeTpUSITBI MATHHUTTIK JKYHie

@ cuMMeTpUSITB eMeC MATHUTTIK KYylie

@TY3y CBI3BIKTHI MATHUTTIK KY€

@KEeHICTIKTI MATHUTTIK XKYiie

@rTikeneil MArHUTTIK Kyiie

~ Tok *xaHe KepHeYy TpaHC)OPMATOPIIAPBIHBIH MOHI KaH/Iai peKUMIe eCeNTETiHIeH

@ 1) 60c xypic 2) KbICKA TYWBIKTAITY

@ 1) xpicKa Ty#bIKTATY 2) 60C peXxUM

@ exeyi e KbICKa TYHBIKTATY PEKUMI YIIIiH

@ exeyi ae 60c Kypic peKUMi YIIiH

@ wmomimMerTep TOJBIK OepiMereH

~ Bip ¢azais TpaHchopMaTOpIbIH Opamanap CaHbIH a3aiTy 00c XKypic Ke3iHIeri TOK MoHiHe Kanail acep erefi?
@ TOK KyIIIi apTapl

@ TOoK KyIIi e3repMeiimi

@ TOK KyIIi a3asip

@ KpICKa TYHBITATY PEKUMi OPBIH ajabl

@ 60c Kypic pexKUMi OPBIH aTabl

~ Ouuerii KepHey kKaHe TOK TpaHc(hOopMaTOphl KaHAal pexuM/Ie KyMbIC icteiinl. JIypbic emMec xayarTbl
KOpCeTiHI3

@ TT 6oc xypic pexxuMIHIE )KYMBIC iCTeH T

@ KT 60c *®ypic peskuMiH/IE )KYMBIC icTEH I

@ TT KpIcKa TYHBIKTATY PSKHMIHIIE KYMBIC icTei i

@ KT KpIcKa TYHBIKTATY PEKUMIHIE KYMBIC iCTEH I

@ KT tpaHchopMaTophl TEHEPATOPIIB PEKUMIIE KYMBIC icTei i

~ Tok TpaHc(hOpMAaTOPBIHBIH €KiHIIII PETTIK TI30EKTerl y3iiici KaH/ai jKaFjaiFa aubll Kenemdi

@ 60c Kypic peKuMiHe

@ KpICKa TYHBITATY peKUMIHE

@ xepHeyiH apTybIHA

@ TtpanrchopMAaTOPIBIH iCTEH IIBIFYBIHA

@ TOKTBIH apTybIHA

~ Kannait TparchopmaTop Typiiepi OIBIFBIC KBICKBIITAPBIHAAFEI KEpHEYIiH O0ip CaphIHABI ©3repyiHe MYMKIHIIK
oepemi

@ asrorpanchopmaTopiap

@ xepHey TpaHC(HOPMATOPHI

@ TOK TpaHC(hOPMATOpPBI

@ xywTik TpancdopmMaropiapst

@ »meKkTpOHIBI TpaHC(hOpPMATOpPIAp

~ TpancdopmatopaslH KaHIaH )KYMBIC icTey peKuMi TpaHchopMarisiay Ko3(h(GUIUEHTIH aHbIKTayFa MYMKIHIIIK
oepemi

@ »xyKTeme peKumi
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@ 60c xypic pexumi

@ KpICKA TYHBIKTATY PEXKHMI

@ acKBIH KYKTEME PEXKUMI

@ acKbIH KEpHEY PeXKUMi

~ TpanchopmaTopiapasiH aBToTpaHchopMaTopIapAaH MPUHITHITHAIIB aHBIPMAITBUTBIFBL

@ tpanchopmanusiiay K03 OUIMEHTIH ©3repTy MYMKIHAIrIMEH

@ tpanchopmarus Ko3hPUITUEHTIHIH a3IbIFbIMEH

@ 6ipiHIi XoHe eKiHIII PETTiK Ti30EKTiH MEKTPIiK GaiIaHbIChI

@ KyaTbIMEH

@ OipiHII %oHEe eKiHIII PETTIK Ti30EKTiH MATHUTTIK OaillaHbIChI

~ ACHHXPOH/IbI KO3FAITKBIIITHIH MATHUTTIK ©piciHiH aliHamy xwuiiri 1000 aiin/mun. PotopasiH aitHamy skuimiri 950
al/MuH. YHKETICTI aHBIKTaHbI3.

@ 0,05

@ 0,5

@ 0,02

@5

@ 50

~ ACHHXPOH/IbI KO3FAJITKBILITHIH POTOPBIHBIH aHATY )KUUTITIH PETTEY/iH Kaaal 9/1ici THIMI

@ xwinmikTi perrerini dici

@ peocratThl 91iC

@ KyNTHI MOIOCTEP CAHBIH O3TEPTY APKBUIBI PETTECY

@ GapJIbIK 9iC THIMII

@ KBUIIAMIBIKTHI 9JiC

~ ACHHXPOH/IbI KO3FAJITKBILITBIH 1CKE KOChUTY KE3iH/Ie KaHJall MaKcaTieH (pa3aibl poTop opamMalpbIHbIH Ti30eriHe
KOCBIMIIIA KE/IEPTiHi eHri3ell

@ 6Gacranksl icke KOCBUTY MOMEHTIHIH MaKCHMAJII/IbI MOHIH aJTy YIIIiH

@ Gacranksl icke KOChITy MOMEHTiIHIH MHUHUMAJIBI MOHIH ajTy YIIIiH

@ opamanappIH TicTepi MEH JOHFATAKTAPBIHAH Taiina OOMaThIH MEXaHUKANBIK IIBIFBIHAAPIBI a3aHTY YIIiH
@ snekTp KO3FANTKBIIBIHEIH [TOK apTTeIpy yIimiH

@ OGacranksl icke KOCBUTY TOFBIHBIH MaKCHMAITIbI MOHIH alTy YIIiH

~ Erep xyntel nomtoctep canbl 1-re, ai Tok xkuiniri 50 I'i-ke TeH 0oica KbICKa TYHBIKTaIFaH aCHHXPOH/IBI
KO3FAJITKBIIITBIH CTATOPBIHBIH MATHUTTIK ©PICIHIH KHLTITH aHBIKTaHbI3

@ 3000 aitn/MuH

@ 1500 atin/MuH

@ 100 aitn/muH

@ 500 aitn/MuH

@ 1250 aite/mMuna

~ Y1 ¢a3anbl aCHHXPOHBI KO3FAITKBIIITHIH CTATOPHIHBIH MATHUTTIK ©PICiHIH OaFbITHIH Kajall e3repTyre O0ma sl
@ vy dasaHbIH €Ki (a3achIHBIH KE3EKTITITIH aYBICTHIPY apKBUThI

@ GapJbIK YT (ha3aHbIH Ke3EKTUTIITIH aybICTHIPY apKBLUIBI

@ 6ip ha3aHBIH KE3CKTLIITIH ayBICTBIPY APKBLTBI

@ KO XKEeTKi3y MYMKIH emMec

@ acWHXPOH/IBI KO3FAJITKBIIITA (ha3aiapblH OPHBIH ayBICTHIpYFa GOIMaiIb!

~ ACHHXPOH/IBI KO3FAITKBIIITHIH aCKBIH KYKTeMe KaOieTTilir Karail aHbIKTala bl

@ MakcuMagsl MOMEHTTIH, HOMHHAJIBI MOMEHTKE KATHIHACHI

@ icke KOCBLTY MOMEHTIHIH HOMHHAJITHI MOMEHTKE KaThIHACKI

@ icke KOCBUTY TOFBIHBIH HOMHMHAJIIBI TOKKA KATHIHACHI

@ HOMMHAJIIBI TOKTHIH iCKE KOCBLTY TOFbIHA KATHIHACKI

@ MHWHUMAJIIB! TOKTHIH iCKe KOCBLTY TOFbIHA KATHIHACK

~ KosraipICchI3 poTop Ke3iHAETi aCHHXPOHABI KO3FAITKBIIITHIH MEXHUKAIBIK cuaTTaMackl (S=1)
@ P=0

@ P<0

@ P>0

@ KO3FaNTKBINITHIH OLTITIHIETI KyaTKa TOYENIi eMec

@ P>1
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~ ACHHXPOHIIbI KO3FAITKBIIITHIH CTATOPBIPHIH MATHATTIK OPAMACHIH HEre 3IEKTPOTEXHUKAJIBIK OOTaTThIH
OKIIayJTaHFaH TaOaKIIAChIHAH JKacail bl

@ KYWMBIHIBI TOKKA KETETiH IIBIFBIH/BI a3aiTy YIIiH

@ KOHCTPYKIHSIBIK TYPFBIIAH

@ xemepriH apTTHIPY YLIIH

@ xaiiTa MaTHUTTENYr'e KETETiH NIBIFBIHBI A3aiTy YIIIiH

@ KyHBIHIBI TOKKA KETETiH HIBIFHIH/IBI APTTHIPY YIIIH

~ ACHUHXPOH/IbI KO3FAITKBIIITHIH MarHUTTIK OPICIHIH aifHATY XKUIJITIH peTTeyae TOMEHIET1Iel MoHepre Ko
xetkizmik: 1500; 100; 750 atin/mMuH. AlHaTY )HUIUTITIH PETTeY Kalal )Ky3ere achlpbUIFaH.

@ peocTatTThl peTTey

@ >KHUiTIKTI peTTey

@ momntocTi perTey

@ KoChIMIIIA KEIEPTiHi eHri3y apKbUIbl PETTEY

@ perTenyi MYMKiH eMec

~ ACHHXPOH/IBI KO3FAITKBIIITHIH aifHaIMasIbl 00T

@ porop

@ crarop

@ 39xip

@ cranuHa

@ KoTexTop

~ YKwuiniri 50 T'u KypalThiH yi (hazanbl 35IeKTp TOpadblHA KOCBUIFAH TOPTHOIOCTI ACHHXPOH/IBI KO3FAITKBIIITHIH
potopsl 1440 aiin/Mur KUUTITIMEH KO3FaJIbIC )Kacaiabl. YHKeIic Here TeH?

@ 0,44

@13

@ 0,96

@ 0,56

@ 1,92

~ da3zabl poTOpHI 0ap ACMHXPOH/BI KO3FAITKBIILITEI HE MAKCATIICH TICTEPMEH JKOHE JOHFaTaKTapMeEH JKallbIKTali bl
@ poTOpABI pETTENIETIH PEOCTaTIEH KOCY YIIIiH

@ cTaTopBI pETTENETIH PEOCTATIIEH KOCY YIIIiH

@ KO3FaNTKBIIITHI JJIEKTP TOPaOBIHA KOCY YIIIH

@ poTOopABI CTATOPMEH JKaJFay YILIiH

@ poTOpaBI pETTEIMEHTIH PEOCTATIICH KOCY YIITiH

~ ACHHXPOH/IbI KO3FAITBHIKIITIH aliHAIY JKUUIITIH PETTeY/Ie KOIJaHbUIMAUTBIH /iCTI KOPCETIHI3.
@ vyiikemicreH perrey

@ >KYIITHI TIOJIFOCTEP CAHBIH ©3TePTY apKBLIbI

@ moImroCTep i KULTIKTI peTTenyi

@ peocTaTThl peTTeny

@ TOoKITeH perTeny

~ Kyartsi 1 kBt 0oathiH yII ¢a3aibl aCHHXPOH/IBI KO3FAITKBIII Oip (azainbl a5ieKTp TopadbiHa KochltFaH. OCkI
KO3FaJITKBIIITHIH OLTIriHAer! Maiaaisl KyaT

@ 1 xBt-1aH a3 emec

@ 200 Br-tan jxoraphl eMec

@ 700 Br-TaH sxoraphl eMec

@ 3 xBt-TaH KEM eMec

@ 3 xBr-TaH )orapbl

~ ACHHXPOH/IBI 3JIEKTP KO3FANTKBIIIBIHEIH )KYMBIC iCT€Y PEXKUMACPIH Ti3iMIICHI3

@ s>xorapbia aTaaFaHIap.IbIH 6opi

@ KO3FAITKBIIITHI PEXKUM

@ reHepaToOPIIBI PEKHM

@ SIeKTPOMATHHTTI TEXKENy PEKUMI

@ TONMBIK MOTIMETTEp KENTipiIMereH

~ ACHHXPOH/IbI KO3FAITKBIIITHIH HETI3Ti CHIIATTaMAaChl KaJai aTanasl

@ MexaHHKAJBIK CHIIATTaMa

@ perTeny cHIIATTaMAaChI

@ CBHIPTKBI CHITATTAMACHI




--43/15

«OHTYyCcTiK Kasakeran AOD «lOmno-KazaxcraHckas

MEIHINHA aKaleMHACh» AK T;f MEIHIHHCKAS AKATEMHA» fg)ZO)
CIp.55 u3 84

Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

@ yiikenic

@ »NeKTpIIiK cHIaTTamMa

~ Y11 azaibl aCHHXPOH/IBI JJIEKTP KO3FAITKBIIBIHBIH XKYIIThI IOIIOCTEP CAHbIH apTThIPFaHIa MarHUTTIK OPIiCTIH
alfHaTy KWL Kajan e3repei

@ a3asansl

@ aprasl

@ TypaKThI KY#iH CaKTai bl

@ morocTep CaHbI alfHATY JXHUITITIHE dcep eTmeH I

@ exi ece apTajibl

~ DHeproxyiee ;KYMbIC iCTEATIH CHHXPOH/IbI TeHEPATOPABIH CHHXPOHIANTYBI TOMEHIETHEH *KarFiaiiia MyMKiH
emec:

@ wmomenTTep Oip-OipiHe TeH OoJFaH xaFaaiiaa

@ afiHaMabl TYpOMHAHBIH MOMEHTI 3JIEKTPOMMArHUTTI MOMEHTTIH aMILIMTYIAChIHAH JKOFaphl OOJIFaH sKaFIaiia
@ afiHaMabl TYpOMHAHBIH MOMEHTI JIEKTPOMMArHUTTI MOMEHTTIH aMIUTUTYIaChIHAH TOMEH OOJIFaH Xaraaiaa
@ cypak aypeic KOMbUIMaraH

@ »nexTp TOFBI Gip-OipiHe TeH OOJIFaH JKaraalaa

~ CHHXpOH/IBI TeHEePaTOPbIH KyaT KO3 QUIIMEHT KaHAal apajbIKTa e3repTyre 0oma bl

@ KO3FaJITKbIIITBIH KO3ABIPFBIII TOFbIHA CEP eTy APKBLIIbI

@ ctaTop opaMachIHIAFEI TOKKA 9Cep €TY apKbLIbI

@ exi xarmaiina qa ocep €Ty apKbUIbI

@ e3repTy MYMKIH eMeC

@ poTop OpaMachIHAAFbI TOKKA 9Cep €Ty apKbLIbI

~ Erep Tok xxuiniri 50 I'u, porop 125/aiin skuiniriMeH aifHaica CHHXPOH/IbI T€HEPATOPABIH MOJIOCTEP CaHbI HETe TeH
@ 24 xyn

@ 12 xym

@ 48 xyn

@ 16 xym

@ 32 xym

~ CHHXPOH/IBI TEHEPATOPABIH POTOPHI KaHAAH KbIUTIAMIBIKIICH aliHaTaIbl

@ craTop/bIH TOFBIHBIH aifHAIMAIIBI MATHUTTIK OPICiHIH JKbUTIaMIBIFbIMCH

@ cTaTopABIH TOFBIHBIH aHAIMAIBI MATHUTTIK ©PiCiHiH KBUIIAMIBIFBIHAH KOFAPHI KBUIIAMIBIKIICH

@ cTaTopABIH TOFBIHBIH aHAIMANBI MATHUTTIK ©PiCiHiH KBUIIaMIBIFBIHAH TOMEH JKBUTIAMIBIKITCH

@ pOTOmBIH affHATY JKHITITi JadbIHIAYIIB! 3aYBITTHIH KOMFa TalaObIMEH aHbIKTAIa bl

@ craTop/bIH TOFBIHBIH aifHAIMAIIBI MATHUTTIK OPICiHIH KbUTIAMIBIFBIHAH €Ki €CENICHTEH KOFaphl XKbUTIaM IBIKITCH
~ AKTHUBTI KOMITOHEHT YIIiH (DU3UKAIIBIK CAKTAHIBIPFBIIITH KAMTAMACHI3 €Te/li )KOHE COHBIMEH KaTap Maii YIIiH
pe3epByap peTiHjie KOIIaHbITaIb!

@ 0Oax

@ MarHuTTIK KYie

@ aBtoTpaHchopmMaTop

@ cysiTy amici

@ opama

~ VIMmynbCTiH Y3aKTRIFRIH 10-1aFaH MUKPOCEKYH/T YaKbIT apajIFbIH/Ia CaKTai OTBIPHIIT, HMITYJIBC (hOPMACHIHBIH
KayKaJTyBIH MUHUMAJIIIBI MOHTE JKETKi3€ OTBIPBIIT HMITYIIBCTIK CHTHAIIAP/IB! TYPJICHAIPETIH TpaHchopMaTop

@ wMmnysbCTiK TpaHchopmMaTop

@ xepHey TpaHC(HOPMATOPHI

@ aBtoTpaHchopmaTop

@ ToK TpaHCc(hOpMaTOpPhI

@ MexaHUKAIBIK TpaHCHOPMATOP

~ Ti30eKTiH CBIPTKBI OOTITiH KAMTHIBI

@ OGapisIk Ti30EK 37eMEHTTEp]

@ Tex Kopek Ke3i

@ KaOBUIAAFBILI

@ ceIMmap apKbBUIBI JKaJTFaHFAH KaOBIIIaFbIIT

@ icke KOCBUTY Ke3iHJIe PETTENETIH anmaparypaiap

~ OH 9He Tepic 3apsAATapBIHBIH THIFBI3IBIFGI ITAMAMEH COHKEC KENETiH, KeKeJlereH HeMece TOJBIK TYP/Ie
HOH/IAJIFaH a3
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@ mrazma

@ cy

@ Bakkym

@ MarHuTTIK aFbIH

@ »nexTp epici

~ 1820 >KBUIBI SJIEKTP TOFBIHBIH MarHUTTIK OPICIIeH OaiIaHbICHIH TXKIPUOHEI TYpe aHBIKTaFaH FaJIbIM
@ Dpcren Xauc

@ Awmrmep Anzpe

@ Makcsenn Jxelimc

@ Maiikn ®apaneit

@ Kymown Iapns

~ MarHutTi MaTepHanapra xKaTapl

@ MbIC

@ Tewmip

@ anroMUHHI

@ xpemHuit

@ wmapraner

~ CHHXpOH[IBI KO3FAJITKBIIITAP KaHAal KO3FaITKIIITAPIBIH TYPiHE XKaTa bl
@ aiiHaJTy XHITIrl pETTEIMENTIH KO3FAITKBIIIKA

@ aiiHamy KHITIT PETTETETIH KO3FAITKBIIIKA

@ afiHamy ®HUITIT] CATBUTBI TYP/IE PETTENETIH KO3FATITKBIIIKA

@ aiiHaiy KuUiiTi GipCapbIHIBI TYPAE PETTENETIH KO3FAITKBIIIKA

@ aifHasy Ui CeKipMei Typ/ie PeTTENEeTiH KO3FAITKbIIIKA

~ CHHXPOH[Ib! KO3FAJITKBIIITBIH CTaTOP OPaMachl JJIEKTP SHEPTUACHIHBIH KaHIal KOPEK Ke3iHe KOChLIa bl
@ yur pazansl KOpek Ke3iHe

@ aiiHBIMAIBI TOKTHIH KOPEK KO3iHe

@ 6ip ha3asbl TOKTHIH KOPEK KO3iHE

@ TypaKThl TOK KOpEK Ke3iHe

@ 6ip dazansr DKK xopek kesiHe

~ CHHXpOH/IbI MAIIIMHAHBIH TEHEPATOP PEXHUMIHJIE JKYMBIC iCTeyl Ke31H/IEer! 3eKTPOMAarHUTTiK MOMEHT
@ alfHaIIMAJIBI

@ HemmiK

@ Ttexerim

@ Heri3ri cumarraMachiHa

@ KocChIMIIIA CUIIATTAMAaChIHA

~ JludnexTpukTep KaHAail TarailbIHIaIBIMAAD YIIiH KOJNJaHbLIa, bl

@ nrrerncens i BUIKAIAPIBIH KOPITYCHI YIIIiH

@ WHIYKTUBTI KaTyIIKACBIHBIH OpaMaliaphl YIiH

@ TYpPMBICTHIK KYPBUIFBIIAPBIH KOPIIYCHI YIIiH

@ MarHUTTIK XeJTi YIIH

@ TtpanchopMaTOp TOFBIHBIH OpaMaiaphl YITiH

~ TypGoreHepaTopAbIH KYITHIK HOIIOCTEP CaHbl p=1, MAarHUTTIK OPICTiH aiiHamy kuiniri 3000 aita/muH. Tok
SKUUIITIH aHBIKTaHBI3

@ 50T

@ 25T

@ 500 I'g

@ 5T

@ 75Tu

~ CHHXPOH[IBI TEeHEPATOPIIAP bl SHEPTOXKYiiere KOCy TOMEHAETT Heri3ie )Ky3ere achlpblIaibl
@ KpICKa TYHBIKTAITY PSKUMIHIC

@ 6oc Kypic pexxuMiHIe

@ xyKTEeMe pexuMiHIe

@ >KYMBICIIBI PSXKUMIHIIE

@ nypsIC KKayar KenTipiiMerexn

~ [Tuk-TpancdopmaTopsl
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@ cunycoumansl GopMaIarel KEpHEY/i, MOIAPIBIKTBIH dpOip KapThI MEPHOIBI CAHbIH IEPHONTHI ©3TEPETiH
HMITYJIBCTIK KEpHEYTe TYPJICHIIpETiH TpaHchopMaTop

@ xepHey Ko3iHEH KOPEKTEHETIH TpaHchopmarop

@ »SNeKTp DHEPTUACHIH KaObUIAayFa JKOHE KONJAHyFa apHAJFaH JJEeKTp TOpamnTapblHaa KOHE 3JIEKTP
KYPBUIFBLTAPBIHAAFBI 3JICKTP SHEPTHACHIH TYPICHAIPETIH TpaHC(HOPMATOP HYCKACHI

@ TOK K©3iHEH KOpEeKTEeHETIH TpaHchopmaTop

@ WmnysbCTiH y3aKThIFbIH 10-1aFaH MUKPOCEKYH/T YaKbIT apaliFbIHIA CAKTail OTHIPHIIN, UMITYJIEC HOPMACHIHBIH
Ka)KaTyblH MUHUMAJI/IBI MOHTE JKETKi3€ OTBIPBII HMIYIIBCTIK CHTHATIAP B! TYPICHAIPETIH TpaHchopMaTop

~ AKBIPATKBIIIT TPAaHCHOPMATOP JeTeHIMI3

@ 6ipiHIIi XoHe eKiHIII Opamanapbl apachIH/a IEKTPIIIK OaliIaHbICh! )KOK TpaHcHOpMATOp

@ VMnynbCeTiH Y3akThIFBIH 10-1aFaH MHKPOCEKYHT YaKbIT apajFbIH/a CAKTal OTBIPBII, HMITYIIBC (POPMACHIHBIH
Ka)KaTyblH MUHHUMAJI/IBI MOHTE JKETKi3€ OTBIPBII UMITYJIBCTIK CHTHAIIAP.IBI TYPIACHAIPETIH TpaHchopMaTop

@ TOK K©3iHEH KOpEKTEeHETIH TpaHchopmMaTop

@ cunycoumansl GopMaarbl KepHEYi, MOISAPIBIKTRIH dPOip KapThl MEPHO/IBI CANBIH MEPHOATHI 63TePETiH
UMITYJIBCTIK KEPHEYTe TYPJICHAIpETiH TpaHcdopmaTop

@ xepHey Ke3iHEH KOPEKTEHETiH TpaHc(hOopMaTop

~ JYKorapputaTKpIl TpaHCHOpMATOPIAPIbIH TaFaHbIHIATBIMBI

@ xepHeyi KaXeTTi MOHIHE eHiH )KOFapbLUIaTy

@ »xenizieri 3J€KTP SHEPTUACHIHBIH IIBIFBIH a3alTy

@ xyifeneri KyaT KO3 HUIMEHTIH )KOFaphLIATY

@ wmonimMeTTep TOJBIK KENTipiiMereH

@ exiHmI opamMaaarkl KepHEY/I a3aiTy YIIiH

~ Kyar Koa(p(bHuHeHTi TeMeH/erl Gpopmyra OOWBIHIIA aHBIKTANIA b

CosQ =

. P2+P2

cosgo—\/ip2
P

Cosg = = F =

@ P~ A
2Pp

Cos @ = g

@ PoA
P
COS @ = P

~ Homunasas! KyaT kK03(h(ULHEHTI TOMEHIETT MOHTE U

@ 0.8...0.9

@ 0.7...0.8

@ 06...0.7

@ 05...0,6

@ 04....05

~ BYpBIITHIK XKBUIIAMIBIKTEI PETTEY ANAIa30HBI TOMEHIET1 (hopmyna OolbIHIIA

AHBIKTAJIa b1

@ D @ a)mﬂ
a)ITB.X
),

@ D=
@,
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@ D=w,,  ®.
_ 20y,

@ Orrx

D — a)m'n
@ 200,
~ Crarop/a aKTUBTI KeIePriHi apTTHIPFaH/ia MaKCUMAIAbLI MOMEHT
@ a3zasamel
@ apTtansl

@ 6ip KaIbBIITHI HOIAIBI

@ o3 mIaMachIH CaKTaHIb!

@ wmakcuManIbl MOMEHT CTaTOP/IaFbl AKTUBTI KeJeprire Toyeni eMec

~ CTaTOp/BIH aKTHBTI KeJIepTiCiH apTThIpFaH/a IEeKTiK yHKemic

@ a3asampl

@ aprapl

@ 6ip KaabIIThI 6OJIAIBI

@ o3 maMacslH caKTalbl

@ 1meKTiK YHKENiC CTaTOp/IaFsl aKTUBTI KeJeprire TOyeni eMec

~ CTaTOp/bIH aKTHBTI KeJIepTiCiH apTThIPFaHIa MOILYJIb KATaH/IbIFbI

@ azasgsl

@ aprams

@ 6ip KaIBIITHI OOMAIBI

@ o3 maMachIH CaKTalIbl

@ MoOmIyh KATAHJBIFBI CTATOPIAFHI AKTHBTI KEIEprire TOyelIi eMec

~ CTaTOpbIH aKTHBTI KeJIepriCiH apTThIpFaHa OYPBIIITHIK JKbLIIAMIBIKTHI
TYPaKTaHABIPFBIIIBI

@ azasgml

@ aprams

@ 6ip KaIBIITHI OOMTAIBI

@ o3 maMachIH CaKTalIbl

@ 2 ece apTapl

~ AWHBIMaJIBI KEPHEY/IIH UMITYJILCTI PETTeNyi

@ Wi KONIaHbIIAIbI

@ KOMmAHBUIMANIBI

@ Genrimi 6ip HUBHKAIBIK IPUHIANITEPTE CYHEHe OTHIPHIN KOIIAHBLIAIBI
@ a3 KoImaHbpLUIaIbI

@ OGenrii 6ip 37EKTOPMEXAHUKAIBIK IIPUHATITEPTE CYHEHE OTBIPBIT KOIAHBITAIb]
~ACHHXPOHABI KO3FAJITKBIIITHIH HOMUHAIIBI OYPBIITHIK KBUIIaMIBIFBIH €Ki ece a3aiiTca HOMUHAIIIBI MOMEHTI
@ 2 ece aprapt

@ 4 ece aprams

@ 2 ece a3asamsl

@ esrepiccis Kama st

@ 4 ece azasgpl

~ BypBIuThIK *KBUIIAMABIKTE PETTEYAIH KaHIal TYpl caThUIbI I aTaa/ibl
@ moroCTepAiH OPHBIH ayBICTHIPY

@ wmmynsCTi

@ peocrarTh

@ >KMUTIKTI

@ KBUIIAMIIBIKTHL

~ CTaTHKaJIbBIK TYPJICHIpPrilTepIiH KYphIIBIMIBIK CYJI0aChl TOMEHIETIACH TypAe Kypei
@ Tikernelt GaiIAHBICTBI JKOHE apANBIK Ti30ECiHIE TYPAKThI TOKIICH Ke3ECETiH Cyiida
@ apaisIK Ti3beciHIe TYpaKThl TOKIIEH Ke3eIeceTiH cyiba

@ Tikeneit GainaHbICTHI Cy16a

@ xepi OaiiaHBICHI
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@ apanbIK Ti30eciH/Ie aliHbBIMAJIBI TOKIIEH KE3AeCeTiH cyiida

~ CTaTHKaJBIK TYpJIEHIIpriluTepIiH cy10achl TOMEHETiIed KyphUIFbUIapIbIH CYJI0aChIMEH YKcac
@ >JeKTPOMANINHANBIK TYPJICHIiPTilll

@ BeHTWI TYpACHIIprimI

@ BeHTHIIBII )KOHE JIEKTPOMAIINHANBIK TYPJICHIiPTilll

@ >JEeKTPOMATHUTTI TYPIACHIIPTill

@ MarHuTTI TYpJICHIIpTilI

~ Karozp! OopiHe opTak yII BEHTUIIB/IEH TYPAThIH

@ Tys3erkimTi

@ 1uonThI

@ xepi

@ wuHBEPTOPJIBI

@ CcTOWTUTPOH/IBI

~ AHo[bI GopiHe OpPTaK YIII BEHTUIIBICH TYPATHIH TOI

@ xepi OalIaHBICTBI

@ Ty3erkiniri

@ oH 0alIaHBICTHI

@ 1uonThI

@ wuHBEpTOPIIBI

~ BenTunpi Tontap 6ackapbuia bl

@ Giprece KoHe JxeKenei 6acKapbLIa bl

@ OGipmece GackapbUIaIBI

@ xexeneii GackapbUTAIbI

@ OGackapbUIMAaiIbI

@ BenTHIBI TONITAp (pazamap apKbLIbl OAHIAHBICAIb]

~ BeHTuiaTopiibl )KyKTeMe Ke3iH/e €H jKOFaphl TOK KYKTEMECIHe COHKeC Kee/i
@ MUHEMAJIBI KEpHEY

@ KyKTeMe MOMEHTI

@ yiikeric

@ wMmakcuMaIBl KepHey

@ >xyKTEeMe TOFBI

~ MuHMMaILABI )KYKTEME KoHE KacKaIThIH MAaKCUMAaJIIbl OYPBIIITHIK *KbIUIIaMIBIFBI Ke3iHIe d1eKTp skeTekTiH [TOK
@ 0,82-0,85

@ 0,72-0,75

@ 0,62-0,65

@ 0,9-0,95

@ 1-1,15

~TypaKThl TOK MAIIMHACHIHAA PETTEY JUAIla30HBIHBIH apTybIHA
0aliTaHBICTHI KyaThl ©3Treperli.

@ aprams

@ a3asamel

@ xBampatTTHI TYPIE apTaabl

@ esrepmetini

@ xBampaTTHI TYpIE a3asiibl

~ACHHXPOHBI DJIEKTP KO3FAITKBIIIBIHIA HOMUHAIAB! OYPBIITHIK KbUIIAMIBIFBIHIA )KOHE TOJIBIK )KYKTEME Ke3iHIe
Kyat ko3¢ unmenTi

@ 0,75-0,8

@ 0,65-0,7

@ 0,4-0,5

@ 0,85-0,9

@ 0,5-0,6

~ EH anFaim peT 3JIeKTp KO3FAITKBILIBIH KaTep/e 3JIeKTP JKeTeri peTiHae KOJIIaHFaH FallbIM
@ I'pamm

@ ®Dapaneii

@ onueo-106pOBOIBCKHIA

@ Sxobu
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@ dpoman

~ DIIEKTp OHIIPICTI TeHePaTOP bl KiM OMJIar TarThl
@ I'pamm

@ ®Dapaneit

@ TlauunoTTH

@ SIxobu

@ dpoman

~ CaKHHAJTBI TEKTP KO3FANTKBIIITHI KiM OFJIAIl TAlThI
@ TlauuHOTTH

@ T'pamm

@ Dapaneii

@ Sxobu

@ dpoman

~ CaK{HAIIBI POTOPHI Gap SIIEKTP KO3FAITKBII HE YIIiH KOJIIAHBLIIbI
@ ®apbIKTaHIBIPFBIIITA

@ >XBUTY/BI TYPICHIIPK YIIiH

@ rtumporeHepaTop peTiHae

@ MexaHUKANBIK )KYMBIC YIIIiH

@ >neKTPOCTATHKAIIBIK OPICTi TYABIPY YIIIiH

~ Ken (ha3ajibl 37eKTp KO3FAITKBIIITAPIHBIH IIIHIACT] THIMIICI
@ 3 azansr

@ 12 tazansr

@ 2 dazansr

@ 6 dazans

@ 24 tazansr

~ JKyMbICIIbI MallIMHAHBIH OLTITIH/IE TYBIHIANTBIH KEIepIi MOMEHTI HEICH TYpaJibl
@ maiimansl )KYMBICTaH JKOHE YHKEITIC )KYMBICHIHAH

@ >IeKTPOMArHHTTI JKOHE CTATHKAIIBIK MOMEHTTEH

@ craTuKaJbIK Keaepri MOMEHTIHIH JKaJITbl CyMMAChIHAH
@ icke KOCBUTY MOMEHTIHEH

@ icke KOCBLTY TOFBIHAH

~ Kenepri MOMeHTI KaH/all TUIke OeiHel

@ aKTHBTI KOHE PEAKTHBTI

@ TyYpaKTHI )KOHE aliHBIMAIIBI

@ imKi *oHe CHIPTKBI

@ »J7eKTPOMArHUTTI

@ 2MeKTPOCTATUKAIIBIK JKOHE IICKTPOANHAMUKATIBIK
~ PeakTHBTI MOMEHTTEp SpKAIllaH KYMBIC Kacalabl
@ xemepri KeITipy YIIiH

@ Kko3FabICKa KENTIpY YITiH

@ Texey KOHE KO3FAJIbICKa KETIpy

@ OGapIBIK KOPCETITEH KayanTap AyPHIC

@ TOKTBI apTTHIPY YIIiH

~ AKTHBTI MOMEHTTEp dpKAIIaH KYMBIC Kacalabl

@ Texey KKoHE KO3FAIIBICKA KENTipy

@ xemepri KeATIpy YIIiH

@ xo3FaNbICKa KeNTipy YITiH

@ OGapIBIK KOPCETINITEH KayanTap IyPBIC

@ xepHeyi apTTHIPY YIIIiH

~ AHaJTy JKULUTITiH ©3TepTKeH Ke3]le peaKTHBTI MOMEHTTEP
@ GarbITBIH ©3repTei

@ GarbITBIH ©3repTHei I

@ omap opKamaH oH GarbITTa

@ omap apkaran Tepic GarpITTa

@ GAaFbITHI )KOK

~ AKTHBTI KeJiepri MOMEHTIHIH eKiHIIII aTaybl
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Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

@ moTeHIHANIbI

©@ UMKIABL

@ aiiHaMabI

@ KUHETHUKAIBIK

@ xykTemerni

~ Fc,m '6¥H

@ xemepri Ky

@ TapThUIBIC KyIIIi

@ aybIpabIK Ky

@ vyiikenic kymi

@ cripranay Ky

~TpaHcdopmaTopsia 3JeKTp SHEPTHSCHIH OTKI3eTiH MArHUTTIK aFblH

@ e3€eK1IeHIH MAarHUTTIK aFbIHbI

@ GipinHIni opamMagarsl MATHUTTIK aFbIH

@ OipiHII opamManarbl MAFBUTBICY MATHHTTIK aFbIHbI

@ exkiHIIT opaMaarsl MIAFbUIBICY MATHUTTIK AFbIHBI

@ exiHIIi OpamMaarbl MATHUTTIK aFbIH

~ABrorpaHcdopmaTop sy OipiHIII PETTIK OpaMachIHIaFbl Opamaiap

canbl W1 =600 opama, Tpanchopmanusiiay kodhunenti K=20. ExiHmi peTTik opamMaaarsl opamanap cCaHbIH
aHBIKTAHbBI3

@ 30

@ 15

@ 60

@ 40

@ 50

~Exi Gipaeit Tpl »xone Tp2 tpanchopmartopiapsl Oepiiren. bipinmri

TpaHcdopmaropa e3exiie KablHAbIFbI 0,35 MM OONAaThIH 3JIEKTPOTEXHUKAIBIK OonarTaH, an Tp2 exiHi
TpaHncdopMaTopbiH e3ekiie KablHabFbl 0,5 MM. Onapabiy [TOK-HiH KaThIHACHL......

@ni<n2

@ni>n:2

@ nm=mnaz.

@mn=0

@n2=0

~bip ¢azainbl exi opamaisl TpanchopMaTopra 60c Kypic Ke3iHae

ChIHAMa KYPri3ill ToMeHeriei HoTwkenep anbiaabl. Homunangsr kepuey Uiy =220 B, 6oc xypic Torsl Ip =0,25 A,
6oc >kypic kesinzeri mbiFelH P xx = 6 Bt. Boc xypic kesinmeri TpanchopMaTOpAbIH KyaT K03 HUIMEHTIH
aHBIKTaHBI3

@ cosy =~ 0,11

@ cosy ~ 0,2

@ cosy =~ 0,15

@ cosy ~ 0,25

@ cosy ~ 0,01

~DNeKTp KO3FANTKBIIIBIHEIH OUTITiHE KENTiPUIreH KBUTIaMIbIK TICH MEXaHU3MHIH
. ) y w=~1TM,) ™

KeZIepri MOMEHTI apachIHaFbl OailaHbIic ¢/ aHBIKTAMIbI

@ eHmIpiCTIK MEXaHU3MHIH MEXaHHUKAJIBIK CHITATTAMACKI
@ xemepri MOMEHTIHIH MEXaHUKAIBIK CHITATTAMACKT

@ xenTipisareH Keaepri KyuIiH

@ xenTipiareH Keaepri MOMEHTIH

@ nypwIc Kayar KeTipiMereH

M, =M,+(M,,..— M) (0w, )"
_ Wi 0 ( 0) ( ”0‘”) hopmymaceHIA aHBIKTaMacChl

@ MexaHM3MHIH KO3FanMaiibl Oemirieri YHKeTiCiHiH Kelepri MOMEHTI
@ ewnmipicTiKk MEXaHU3MHIH Keepri MOMEHTI

@ HOMMHAJIIBI KBUITAMIIBIK KE3iHIET] KeIepri MOMEHTI

@ MmakcuMaIBl KBUIIAMIBIK Ke3iH/Ieri Keaepri MOMEHTI

C,HOM M 0
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vIK) -
~19-20)
Crp.62 n3 84

@ MUHUMAITIBI KBUTIAMIBIK Ke31HAETi KeIepri MOMEHTI
~ACHXPOHJIBI KO3FAITKBIIITHIH MEXaHUKAIBIK CHITATTaAMAaCHIHBIH Kaii
YKYMBICIIIBI OOJITi TYPaKTHI

M’)M‘

L

: >

0 1,0 S
@0-2
@ 0-1
@12
@ 2-3
@13

~Bipaeii KyaTTarbl aCHHXPOH/IbI KO3FAITKBIIITHIH KaiChICHIHBIH 00C
XKYpic Ke31HJIET] KbUTIAM/IBIFbI KOFapbl 002 bl

@ ymr pazansl

@ 6ip dazans

@ exi azamb

@ KOHIEHCATOPIIBI

@ antel (hazansl

~Yiikenic yuIiH aypsic popMynaHbl KOPCETIHI3

@S:nz_nl
n
@ S:nl_nZ
n
@822 1~ '
n
@s=20""
n,
@S:nz_nl
2*n,

~Kanmaii mapameTpiH e3repici apKbUTBI aCHXHPOHIBI KO3FaITKBIIITHIH
MEXaHUKAJIBIK CHITATTaAMAChI ©3Tepli
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«OHTyCTik Kasakeran ;
MeIHIHHA aKageMHIchE» AK Wi

A

P

K

Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

M, A

n, n' 0 n

@TOK KHUJIiri

@xepHey ko3i

@poTOopIbIH affHATY KHITIr
@>KYITHI TIOTOCTEP CAHBI
@poTOpIBIH aKTUBTI Keaeprici
~DJeKTp KO3FAITKBIIITHIH MEXaHUKAIBIK CUIIATTAMAChl IET€HIMi3 OYPBIIITHIK KBUIIAMJIBIKTBIH. ......... TOYEeJILIIr
@ alfHaJIMaJIB] MOMEHTKE

@ vyiikermicke

@ yakpITKa

@ xenepri Kymriae

@ TOK KyIiHe

5= M, -M,; _AM
- w, -0, Aw

JiereHimis

@ >neKTp KETEKTiH MEXaHUKAJIBIK CHIIATTAMACHIHBIH KaTaHIbIFBI

@ wHepUHs paanyChl

@ snekTp JKeTeKTEH KOC HiHre Oepinerin Gepiic canb

@ wHepIUs MOMEHTIHIH IEKTIK MOHi

@ Momyib KaTaHIbIFBI

~OJeKTp KETeKTiH a0COIOTTI KaTaH MEXaHUKAJIBIK CHIIaTTaMaChIH/IA

@F=>

@hP ="

@ =0

@/f="1

@ B=1

~Here s1meKTpITiK ManinHa aCHHXPOH/IbBI €T aTaIaibl
@n, #n,

@ n, =n,

@ nl - n2

@ n >n,
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Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

@ n, > 2n,

~Y1r (ha3zanbl aCHHXPOHIIBI KO3FAJITKBIIITHIH (Da3ajmapblH Katal Kocabl
@ >xyaasI3a TypiHge

@ ymbypsinia Typinae

@ mapasmenba

@ Tiz6exTeit

@ mapaienbi KoHe Ti30eKTed

~Exki (hazasbl acCHHXPOH/IbI KO3FAITKBIIITHIH CTATOPBIH/IA aifHAIMAaIIbI

MarHUTTIK aFbIHBI KYPY YIIiH KaHAaH IIapT OpPbIHAATYBI KaKeT

@ daszamapaein MKK Terumiri, ¢asamapasiy KeHicTikreri bIFbICYbl 120 rpaayc, ¢asza TOKTapbIHBIH YaKbITTBIK
BIFBICYBI 74 TIEPHOJ

@ daszamapasia MKK teruiri, Gazanapasiy keHicTikTeri bIFbICYbl 90 rpayc, Ga3a TOKTapbIHbIH YaKbITTHIK BIFHICYBI
Y4 mepuon

@ ¢azanapapin MKK Tenairi, ¢asanapasiy KeHicTikTeri bIFbICYbl 90 rpanyc, (a3a TOKTapbIHBIH YaKbITTHIK
BIFBICYHI 1/3 mepuon

@ Pasencreo MJIC a3, mpocTpaHcTBeHHBIH caBHT (a3 Ha 120 smekTpude-

CKHUX TPajJyCcoB, BDEMEHHOMN CIBHI TOKOB (a3 Ha 1/3 mepuoxa

@ PasenctBo M/IC (a3, mpoctpaHcTBeHHbIH caBur (a3 Ha 180 smekTpuye-

CKHUX TPajJycoB, BpDEMEHHOW CIBHT TOKOB (a3 Ha 1/3 mepuoxa

~ACHUHXPOH/IbI KO3FAITKBIIITHIH )XYKTEMe KaOlIeTiHIH MoHi

@ K

<

® ®
S x|gE

®)
< <

H

@ K
MVI
~JXXerekTiH CHHXPOHIBI KO3FAITKBIIIBI Ue 00JTa IbI
@ abGCOoNIOTTI KATAH MEXAHHUKAJIBIK CUIIATTAMAFa
@ KaTaH eMeC MEXaHUKAJIBIK CUIIATTAMAaFa
@ KaTaH MEXaHUKAJBIK CUIIATTAMaFa
@ abCOIOTTI KATAH EMEC MEXAHHUKAJIBIK CUIIATTAMAaFra
@ »xayanTa MEXaHWKAJBIK CHIIATTAMAHBIH KaTaHIBIFBI €CKepiIMereH
~JKerekTiH aCHHXPOH/IbI KO3FAJITKBIIIbI Ue OOJIaIbI
@ abOCOoNIOTTI KATAH MEXAHHUKAJIBIK CUIIATTAMAFa
@ KaTaH eMeC MEXaHUKAJIBIK CUIIaTTAMAaFa
@ KaTaH MEXAaHUKAJIBIK CUIIATTAMAFa
@ abCONIOTTI KATAH EMEC MEXAHHUKAJIBIK CUIIATTAMaFra
@ >xayarnTa MEXaHMKAJBIK CHITATTAMAHBIH KaTaHIBIFBI €CKepiIMereH
~DJNeKTp KO3FAITKBIIIBIHIA ABTOMAaTTAHIBIPBUTFAH PETTETIIITIH KbI3METIH OPBIHIAN/IbL:
@ KO3FaITKBIII
@ penykrtop
@ porop
@ >xerek
@ crarop
~)XyKreMmeHiH apTybIHa OaiiIaHBICTHI KO3FAITKBIIIT

<K
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@ Ttexeneni

@ coi KBULIAMIBIKITCH )KYMBIC 1CTei Tl

@ KBUILIAMIBIFBI aPTaJIbl

@ >XbUIIAMIBIFEBL €Ki eceneHeni

@ >XBUIIaMIBIFBL €Ki ece a3asibl

~ DJIEKTp JKETEKTiH AUHAMHKAIBIK KOPCETKIIIH KOPCETETIH TCHACYIiH CHITaTTAMACHI

192 _mom

@ dt
N
@ do
dt_

—=M
@da)

dw
I—=M-M)/2
Z=(M-M,)

@

dw
I—=2(M -M
2=2M-M,)

~XertekTe yaey yaepici OpbIH anasl erep TOMEHIETI [IapT OpbIHAAJICA

M>M,

<
I
<

o

<
A
<

o

M >2M,
M <2M,

~XKerekre Texeny yaepici OpbIH anajpl erep TOMEHEr] apT OpbIHIalICca

M <M,

@ @ @ ® ®

<
I
<

o

M>M,
M >2M,
M <2M,

~JXKerex TypaKTaHIBIPBUIFaH PEXUM/IE )KYMBIC ICTEH 1, erep TOMEH/Er! mapT OpbIHAACIA

M=M,
M <M,
M>M,
M >2M,
M <2M,

® @ ® ® ®

® ® ® ®

@

~M>0 LIAPThI OPBIHJIAJICA, OH/IA DJIEKTP JKETeri

(@ KO3FaNBICTBIH OAFBITEIMEH OAFBITTAC

@ TeXerinI KeI3MeT aTKapalbl

@ KO3FANBICTHIH GarbITHIHA KAPCHI

@ ynmemeni KBI3MET aTKapaibl

@ 6ip KamsIITEI OOTAIbT

~ aNABIHIA «-» TAHOACHI TOMEHJICT] MAPT OPBIHIAIFaH JKaFIaiaa KOHbLIA BT




--43/15

«OHTYyCcTiK Kasakeran AOD «lOmno-KazaxcraHckas

) L ,7* 3
MEIHINHA aKaleMHACh» AK I;f MEIHIHHCKAS AKATEMHA» ;Ig)z 0
CIp.66 u3 84

Kadenpa TexHomoruu papmMaieBTHIECKOTo MPOM3BOICTBA

@ Texeny KO3FaJIbICBIH/IA JKYMBIC 1CTEH I

@ Ko3FabIC OAFBITHIHA KAPCHI

@ Ko3raybIc OAFBITEIMEH OAFbITTAC

@ ynepic KO3FabIChIHIA KYMBIC iCTEH T

@ 6ip KaIbIIThI 6OJIAIBI

~JIMHAMUKAJTBIK MOMEHT TOMCHJICT] JKaFIaliia OpbIH aslaIbl
@ eTreni peXUMJIE KYMBIC 1CTEH T

@ ynepic pexuMiH/IE HKYMBIC iCTei T

@ Texeny peXUMIHIE KYMBIC 1CTEM T

@ TypaKTaHIBIPLIIFAH PEXUMJIE )KYMBIC 1CTEH T
@ afiHBIMAIBI PEXKUM/IE JKYMBIC iCTEH/Ti

M = const ¥ Ay
~FErep " GoJTFaH KaFaaiia, yaepicTiH icKe KOChUTY YAaKbIThI
.l Y [ a)HO,M

n

o M.-M,
Y

t, =

@ M n M c
— Y . a)HO,W

@ "M, +M,

O oY

o=
@ M n— M c

Y

L =N
@ 2(M n Mc)
~Toxipubueni xarnaiina *yripy ylepici ToMeH/Ier] apabIKTa TOKTai bl
@@= 0.95w,
@ @= 0.45w,
@@= 0.85w,
@@= 0.5m,
@@= 0.6,

AY Y(o, -~ ,)

a\ A M+ M, . ,
~ToJBIK TeXENy Yaepici TOMEHIET] KaFIaiia OpbIH aJia bl
@@= 0
@ %= 0,5
@ 6()2 :1
@ C()Z = 2
@ a)z == _1

~ DIEKTpP KO3FAITKBIIITHIH MEXaHUKAJIBIK CHIIATTAMACHIHBIH TEH/IEYi TOMEHIEri el MoHre e
@VU=IR+E

@ U=IR

@U=IR-E

@ U=Y+R
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@ U=E

~ KO3FaITKBIMITHIH iCKe KOCBLTY YPIici TOMEHIET1 el Ty KbIPBIM/IANIa IbI
@ KaxkeT 30Kip OpaMacChIHAAFbl TOKTHI IIEKTEY KaKET

@ KO03IBIPY OpaMachIHAAFbI TOKTHI IIEKTEY

@ TOKTBI MIEKTEY/TiH KaXXETTUTITT TYbIHIaMaIbI

@ acKpBIH TOKTHI MIEKTEY/IiH KaXXETTLIIr TybIHIaMai IbI

@ KaXXeTTi CTaTOP/IBIH OpaMaChIHAAFbl TOKTHI MIEKTEY KaKeT

~ PekymnepaTHBTI TEXENY KO3FAITKBIIITAFbI KbIIIAMIBIFbIHA OaMTaHBICTHI JKOHE OJ TOMCHJICTIICH CHITATKA UC
Goma bl

@ wneanapl 00C KYPIC KE3IHET] HKbIIIAM/IBIKTaH YKOFapbl 0018 bl

@ wumeanapl 60C Kypic Ke3iHIET] KBUTIaAMIBIKTaH TOMEH 0OMIaIbl

@ wneanapl 00C KYpPIC Ke3IHIET] KbIIIAM/IBIKKTa TEH 00JIa Ibl

@ waeansl 60C KYpic Ke3iHIETT KBUIIAMIBIKKTA TOYENIl eMec

@ wuneanapl 60C KYPIC KE3IHIET] KBIIIAM/IBIKTAH 2 €ce KOFaphl 00718 IbI
~ PekynepaTuBTi Texeny ke3inae Ko3rankeiuTeiH KK

@ xepHeyIeH KOFaphl

@ kepHeyeH TOMEH

@ xepHeyre TeH

@ e3iHAiK MOHTE He

@ xepHeyjeH 2 ece HKOFaphbl

~ Ko3FaJTKpIII reHepaTop TypiH/Ie )KYMBIC ICTEH]Il yKoHEe SHEPTHUSHBI Topanka oeperi
@ pexKynepaTHBTI TeXKeny Ke3iH/e

@ xepi KOCyMEH TeXey Ke3iHze

@ NMHAMUKANBIK TEXKEITY Ke3iHIe

@ craTUKAaJBIK TEXKENTy Ke3iHe

@ 6ip capbIHIbBI TEKEY KEe3iHIe

~ KO3FaJlITKBIIITHIH ICTEH MIBIFAPBUIFAH YKaFJaibIHIa )KOHE OHbI KeJepriMeH TYHbIKTaFaH JKaFIaiia ToMeHeri ypaic
OpBIH aajipl

@ NMHAMUKAIBIK TEXKETY Ke3iHIe

@ xepi KOCyMEH Texemy Ke3iHze

@ pexKynepaTHBTI TeXKey Ke3iHe

@ craTHKaJbBIK TEXENy Ke3iHme

@ 6ip capbIHIBI TEXKETY Ke3iHIE

~ DHeprus Toparnka O0epiiMel, KeJieprijie )KbUTy PEeTiHIe TOMEH T el KaFaaiaa OeiHeai
@ nMHAMUKANBIK TEXKETY Ke3iHIe

@ xepi KOCyMEH TexeTy Ke3iHzme

@ pexKymepaTHBTI TEXey Ke3iHe

@ craTUKaJbBIK TEXETy Ke3iHe

@ 6ip capbIHIBI TEXKETY KEe3iHIE

~ JIMHAMUKAIBIK TEXEIYIIH Typiaepi

@ e31H/IK JKoHE TOYEICi3 KO3BIIPLLTYBIMEH

@ Tayenci3 KO3ABIPBUTYBIMEH

@ mapasenb i KO3AbIPbLUTYbIMEH

@ e3iHIK KO3ABIPLLTYRIMEH

@ Ti36eKTi KO3ABIPHLUTYbIMEH

~ Kannait Ko3FanTKBIITHH KOJIIEKTOPHI O0IMAaiIb!

@ acHHXPOHIIBI

@ aifHBIMAITBI TOK KO3FAJITKBIIIHI

@ TYpaKThI TOK KO3FaJITKbIIIIbI

@ cHHXpPOH/IBI

@ TpancdopmaTopia

~ HomuHAN B! YViiKeTic Toyemnmi

@ porop kenepricine

@ cratop Kezepricine

@ icke KOCBLUTY MOMEHTIHE

@ HOMMHAJIIBEI MOMEHTKE
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@ MakcHUMAaIIIbl MOMEHTKE

~ Maxkcumainbl MOMEHT Tayellzli eMec

@ akTHBTI Keqeprire

@ peakTHBTI Kezeprire

@ potop kenepriciHe

@ crarop Kefepricine

@ HOMMHAJIIHI MOMEHTKE

~ dazanpIK POTOPHI Oap KO3FAITKBIIITA MAKCUMAJIIbl MOMEHTTIH €Ceiri
@18

@ 1,7

@16

@2

@ 2,2

~ KpICKa TYHBIKTaIFaH POTOPHI 0ap KOFAITKBIIITA MAKCUMAIIAbl MOMEHTTIH HOMHHAJIZIBI MOMEHTKE €Celliri
@17

@18

@16

@2

@ 2,2

~ Kepi KocyMeH Texey Ke3iH/e KaHIa Gpa3aHblH OpPHBIH aybICTBIPaAIbI
@ exi

@ 6ip

@ ym

@ OpHBIH ayBICTHIPMAMIBI

@ Genrimi Gip karqaiiapia OPHBIH AyBICTBIPAIbI

~ Exi (ha3aHbIH OpHBIH aybICTBIPFaH Ke3Jie POTOp

@ Ttexeneni

@ esrepmeiini

@ ynetimi

@ 6ip capbIHIbBI YaeH T

@ 6ip capbIHIBI TEXKETET

~ ACHHXpOHIBI KO3FANTKIUTHIH KyaT IIBIFBIHEI XP maimansl KyarTelH 50 %-bIH Kypailapl. ACHHXPOHIBI
KO3ranTKTHIITHIH [TOK 1 aHBIKTAYy Kaxer

@ N=67%.

@ n=50%

@ n=33%.

@ n=75%.

@ 1=25%

~ Kpicka TyibIKTaIFaH POTOPHI Oap aCHHXPOHIBI KO3FANTKBIIITHIH OHIIPICTIK JEKTP TOPAOBIHAH TYTHIHBUIATHIH
HOMHHAJ/IbI KUITIKIIEH )KYMBIC icTelai, N2 =950 06/mMuH. CTaTOp OpamMaiapblHAAFhl XKYIITHI MOJIOCTEP CAHBIH KOHE
YHKeIic MOHIH aHBIKTaHbBI3

@p=3,S,=0,05
@ p=2,S,=0,05.
@p=2S,=037.
@p=1,S,=0,05
@p=1,S,=068

Erep yur (a3anbl aCHHXPOH/IBI KO3FAITKBIIITHIH HOMUHAI/IBI PEXUM KE31HJET1 TYPaKThl MbIFbIHBL Pg =15MBT, an
altHBIMAITEI IIBIFBIHEL Pe, =35 MBT, 6onca sxoHe TopanTaH TYTHHBUIATHIH KyaT P1 =250 MBT. KosranTkeimreie [TOK-
1H aHBIKTAHbI3

@ n=0,80
@ n=1,20
@n=1,08
@n=0,92
@ n=0,20

~ Bipzeit yi acHHXpOH/BI KO3FaJITKBIIITHIH HOMUHAIB! YiiKeictepi Toemenaerigei: S 4 =0,08, S ., =0,04 xone S
w3 =0,06. Omapapig [TOK-HIH KaTBIHACBIH 1 1,1 2, 1] 3 AHBIKTAHBI3
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@, =13 =1,
@ 17, <N =1,
@, =Nz =1,
@n,zn,sm,
@n,=mn,=1

~ DneKTp TOpaOBIHBIH OHIIPICTIK XKHIJMITiHEH TYTHIHBUIATHIH OPBIHAAYIIBI ACHHXPOHJIBI KO3FAJITKBIITBIH JKYIITHI
nonoctep caHel p = 1, Oumiringeri M1 momenti S; = 0,08 yiikenicneH »yMsbIc icreiai. Ko3ranTKeIUThIH aliHaTY
JKUIJIITIH aHBIKTaHBI3, €rep TYPaKThl CUTHAJ Ke3iHe MOMEHT O1iiri 2 ece azaiica

@ n =1800aiin/mun

@ n=2400 aiia/mnu

@ n =600 aiin/muu

@ n=1200 aiin/mun

@ n=1500aitn/mMun

~ ACHHXPOHIBI KO3FaJITKBIIITHIH JKYIITHI MOMIOCTEPIHIH caHbl p = 3, meKTik yikemici S = 0,2 alHbIMabl TOKTaFbI
eHJipicTik xuinikneH S = 0,1 yiikenicnen xxymbic icreiini. Erep Ginmikreri )xykreme 2 ece a3aiica poTOpAbIH aifHAIY
YKHULTITIH aHBIKTaHbI3. KO3FaNTKBILITHI HACAIIBI JIET €CenTey KakeT

@ n =950 aita/Mun
@ n=1600aiin/Mun
@ n =1000 aitn/mMun
@ n=2400 aiin/mun
@ n =800 aitu/Mun

~ @azanbik kepHeyi Up = 220 B Tten ym ¢a3anbl acCMHXPOHIBI KO3FAJITKBIII AfHBIMAIIBI TOKTaFbl OHIIPICTIK
YKULTIKIEH XKYMBbIC icTeini. HoMuHANIb! J)KYKTeMe Ke31HJie TOpaInieH TYThIHBUIATBIH akTuBTI Kyat P1 = 250 BT, an
¢azanbik ToK Oy skarmaiina 1 =0,5 A. HomuHanap! xxykreme Ke3iHaeri Kyat KodppHIueHTi cosd

@ cosp=0.76

@ cosep=0.44
@ cose =0.57
@ cosep =0.87
@ cosp=134

~ JKyntel monroctep caHbl p = 1 OOMATHIH CUHXPOH/IBI KO3FAITKBIII CHHXPOHIBI PEXKUM/IE XKYMbIC icTeiini. Erep ockl
KO3FaJTKBIIITHIH OUTITiHAETI KYKTeMe 2 ece a3aiica, aifHaly *XHLIIriH aHBIKTaHbI3. KO3FaNTKBIITE WACANIB eIl
€CEIITEHI3.

@ n=3000aiin/Mun
@ N =1500aitn/mun
@ n = 6000 aiin/mun
@ n =1000 aiie/Mun
@ n=2900 ajin/Muu

~ JKymrTe1 momocTep canbl p = 1 GONAaTHIH CHHXPOH/IBI KO3FANTKBIII, aifHBIMAJbl TOKTAFBI OHIIpicTiK xwuimiri = 400
I'm.. sxympic icteiini. Ockl KO3FANTKBIIITAFBI POTOPABIH alfHAY KULUTITIH aHBIKTaHBI3.
@ n 2= 3000 aita/mun

@ N =1500aitn/mMun
@ N = 6000 aitn/mMun
@ N =1000 aitn/mun
@ n=2900 aitn/Mun
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~ JKyntel mosroctep canbl p = 1 OONATHIH CHHXPOHIIBI KO3FAITKBII aifHBIMAbl TOKTAFbl OHIIPICTIK JKUUIIKIICH
XKyMBIC icTeiini. Erep KO3FaNTKBIITHIH aifHamy >Kuimri np = 750 aiiH/MuH 0OoJca >KYNTHI MONIOCTEP CAaHBIH
AHBIKTAHBI3.

@p=4
@ p=3
@p=2
@p=1
@p=0

~ Kymrrik TpancgopmMaTopiap KeH KOJIJIaHBIC TalThl

@ anexTp OepimiciHiH KeTepiHe

@ TexHuKaza sKoHe OaiaHbpICcTa

@ pamnobaiinanbicta

@ aBTOMaTHKIA

@ emmerin TEXHUKACHIHIA

~ CHHXpOH/IBI TeHepaTOpJIapAblH NapaMeTpIiepine KipMenii

@ Ttpanchopmanmsiay kodhpdurreHTi

@ HOMMHAIIBI TOK

@ HOMUHAJIIBI KEPHEY

@ HOMMHAJIIBI KyaT

@ xyat ko3 dunueHTi

~ MHuKpOITPOIIeCCOPIBIK JKYHEeHIH KaHmak Trmi keOipek eHmenei

@ MUKPOKOHTPOJILIEP

@ xommbrOTEp

@ MUKPOKOMITHIOTEP

@ eHmemymiH KAKETTUTITI TYBIHAAMANIBI, JTAWBIH XKYHeIep KONIaHbUIAIbI
@ snekTpoMaNIuH/I TYPACHIIPril

~ MUKpOITPOLIECCOPIIBIK TUIITIH KaHAaH jKylect 1K KYphUIFbUIAPMEH 0acKapyibl KAMTaMachl3 eTeIi.
@ GapJIbIK THITEP ilIKi KYPBUIFBIIIAPMEH OacKapyIbl KAMTaMachl3 €Te/Ii
@ xommbrOTEp

@ MUKPOKOMITHIOTEP

@ eHzmemymiH KQXKETTITITT TYBIHAAMANIbI, TAWBIH JKYHeTep KOMIaHbLITa bl
@ sneKkTpOMAaIIUHIBI TYPISHIi pril

~ Ke3-kenreH opbIHAAyIIbIFA CEHIM/II aKMapaTThIH JKETKI3UTyiH KAMTaMachI3 €TeTiH aybICy THITI
@ acHHXPOH/IBI

@ cuxpoH/IbI

@ CHHXPOH/IBI )KOHE ACHHXPOH/IBI

@ CHHXPOH/IBI )KOHE ACHXHPOH/IBI EMEC

@ TypaKThI

~ OmnepaHp IereHimi3.

@ momiMerTep KOIbI

@ momiMerTep aapech

@ momiMerTep aapeciHig aapeci

@ xoMaHAA KOl

@ xomanma ampeci

~ I[Is1FBIC OMEpaHATAPBIH KATBIITACTRIPMANRTEIH KOMaH/Ia

@ aybICBIM KOMaH/IAChI

@ apudMeTHKaIBbIK KOMaHIa

@ ®BIFBICY KOMAH/IACH

@ cinTey KOMaHIACKI

@ morMKaNBIK KOMaHIaap

~ KeH »0MaKTsI-UMITYJILCTI MOIYITISAIMS KE31H/IE ©3TePETIH MIBIFBIC CUTHATIBIHBIH ITapaMeTpi
@ yHFBIMAIIBIK

@ «1» mOruKanbIK IeHTell

@ «2» IOTUKaNBIK IeHTell

@ «0» JIOrHKaIBIK IEeHTeHi

@ xuisik
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~ EWB. Electronics Workbench (EWB) nerisri minzgeri:
@ Amnasortel, Pl ¥ HEPPOAHATOITH CXeMaTapbIHBIH KOFAPHI IOPEKeNl KYPACIiTKTe MOJENbICY MYMKIHIITH
oeperi.
@ Cypet cxeManapbIH caity )oHe OacmaiaH onap/Ibl MIBIFapy
@ Kemngiitinren .ewb ¢aiinnan kepy
@ Cxemarap/pl )xo00agay MyMKiHAITH Oepei
@ nypsic Kayarn KeTipijIMereH
~ EWB. Electronics Workbench (EWB) nporpaMmacbkiHaarsl mpuOopIiap *KHUBIHTHIFbIHA JKaTaIbl:
@ BonbsT™eTrp, aMmmepMerp, ocImIorpad, MyJIbTEMETp, QyHKIMOHATIBII TeHEepaTop, O3 TeHEepaTop, JOTHKAIBIK
aHaJIM3aTOp M JIOTMKANBIK TYPJICHIIPriI
@ Jlamma, Ko3ranTkpliil, pe3ucTop, TpaHchopMaTop
@ Byparblill, THHIET, KbIIKATIaM, TasKIIa
@ Electronics Workbench nporpammacsisia npubopiap oK,
@ Electronics Workbench mporpaMmachiHza Tek eeriin npubopsap 6ap
~ MUKpPOKOHTPOJUIEP/IIH TYTHIHY TOFBIHBIH KOPEK KO31HEH TOYEJILIIrI
@ mamMaMeH CBI3BIKTHI
@ xepi MPOMOPITHOHATIIBI
@ Typa mpOnPOIMOHAIIBI
@ KBagpaTTHI
@ Ttoyenai emec
~ TypakThl TOKTa KYMBIC iICTEHTIH AJIEKTp TOpaOBIHBIH KOpPEK KOJAEpiHIH KBICKBIIIBIHIAFEl KepHey 26 B-ka TeH.
TyTHIHYIIBIHBIH KBICKBIITApBIHAAFEI KepHeYy — 25B. KpIcKplTapiarsl KEpHEY/IiH IIBIFBIHBIH aHBIKTaHBbI3.
@ 4%
@2%
@3%
@ 1%
@ 5%
~ Anawm neneciniy anektp keneprici 3000 OM-ra ten. Erep amam 380 B — ThIK Kopek ke3iHe Tycce, OHza
a/1aM JIeHeCi apKbUIHI .... TOK OTe/l
@ 13 MA
@ 19 MA
@ 20 MA
@ 50 MA
@ 14 MA
~ bipneii MatepuaniaH jkacajablHFaH, Y3bIHIBIKTAPBI Oip/ei, aim quaMeTpi SpTypIi eKi dIEKTp KelliCiHeH
Oipzieit MoHJIET] TOK OTce, Kal yKelll KATThIPaK KbI3a/Ibl
@ JInameTpiHiH MOHI TOMEH SJIEKTp JKEIiCi KATTHIPAK, KbI3a bl
@ JInameTpiHiH MaHI )KOFaphI SJIEKTP KEIiCi KATTHIPAK KbI3aIbI
@ Exi xemige Gipaei Kei3aasl
@ DexTp *Kemici KbI36a bt
@ DrexTp *KemiciHIeri TeMIepaTypaisik Ko3(QOHUIMEHT MIEKTIK MOHTe He 601a bt
~ MarHuTt epiciHae eTKI3TimKe TOK apKBLUIBI 9Cep eTeTiH KYII, KaHai )Karaaina OonManb
@ Erep eTkisrinm okmayaanrad 6oica
@ Erep Maraur epici TYpakThl MATHAT apKBUTBI TY31JICe
@ Erep eTki3rimnrreri TOK KYIITi KYIITiK MATHUT aFbIHBIHBIH OOMBIMEH OaFbITTANICA
@ Erep eTkisrimnireri TOK KyIITi KYIITI MATHUT aFbIHBIHA TIEPENCHANKYIISPIBI GarpITTasaca
@ Erep Maraut epici allHIMaJIbl MATHAT apKBLUTBI TY311ce
~ Erep xoHImeHcaTOpABIH ILIACTUHKACHIHBIH KBICKBIIIBIHAAFEl KEpHEY apTca, 3aps MEeH CHIABIMIIBUIBIK
Kamaii esrepefi......
@ ChIiiBIMIBUIBIK TIEH 3apsiI apTaIbl
@ ChIiABIMIBLIBIK a3as/Ibl, 3aPsT APTa,IbI
@ CoIiBIMIBUTBIK, GIpKAIBIITE GOMAIBI, 3aPST apTaIbl
@ CoIiBIMIBUTBIK, GIPKAJIBITITE GOMAIBI, 3apsl a3asiIbl
@ ChIiABIMIBLIBIK TIEH 3apsiT a3asiIbl
~ OpTYpJll MaTepuanaaH >kacajbIHFaH, Y3bIHIBIKTAPE MEH AUaMeTpi Oipzeit exi 3iIekTp xKemiciHeH Oipaen
MOHJIETi TOK OTCe, Kall JKeJi KaTThIpaK KbI3aIbl
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@ MbICTaH jXacallbIHFaH JIEKTP KENMICi KATTBIPAK KbI3a bl

@ GonatTaH KacaJlbIHFaH AJIEKTP KEINICi KATThIpa KbI3a bl

@ amOMUHHIICH JKacaIIBIHFAH JIEKTP KENMiCi KATThIPAK KbI3aIbl

@ snekTp xemici Oip/eit KbI3abl

@ KpI3y TOK KYIIiHE TOYENIi eMec

~ DnekTp Tiz0erinme xkykreMe keaeprici Ru aptca, am DKK E= const TypakTsl Ooiica, TOK KyIili Kajai
e3repei

E® R

@ TOK KyIIIi a3asiap

@ TOK Ky apTabl

@ ToK Ky GipKajbIITEl 0018151

@ Tok Ky Ru kemepriciHiy apTybIHa GaTaHBICTHI MPOMOPIIHOHANIBI APTa bl

@ xyKTeMe Kefieprici TOK KYIIiHe acep eTmei

~ RBH = 0 kezepriciMeH KOpek Ke3iHe KOCHUIFaH Mapaienbli aXbIpaThblIFaH KepHEY TOMEHIIETI CypeTTe
KEJTIpIJIreH, erep TapMak CaHbIH apTThIPCAK Kelepri Kajiai e3repei

E () R4 []Ra R32

@ 4 ece aprap
@ azasgpl
@ esrepmeiini
@ 3 ece aprap
@ 3 ece e3reperi
~ Cummerpusuibl YiI (ha3alibl TOK KYHECIHIE, HOJIIK JKENieri TOK TEH. ...
@ nenre
@ CBI3BIKTHI TOKTAPBIH 9Cep TYII MoHIHEe
@ CBI3BIKTHI TOKTAPIBIH aMILTUTYIAIBIK MOHIHE
@ (ha3asbIK TOKTAPIBIH aMILTUTYIATBIK MOHIHE
@ thazasbIK TOKTAPIBIH 9Cep eTYI MOHIHE

~ JKeminik ToK 2,2 A — re TeH. Erep cuMMeTprsIIbIK JKyKTeMe >KYJIAbI3a TYPIHrAe KanFaHca (pas3ajblk TOK
Tey Ooambl... ..

@ 1,27 A

@4A

@1,5A

@ 6,6 A

@2A

~ DNexTpiik cyibama eKi pesUCTUBTI dIIeMeHT Tiz0ekrelt skamranraH. Erep R1= 100 Om; R2 = 200 Om
Oorca, oama ToK Kymri 0,1 A ke3iHzae KipicTeri KepHey TeH 0oJaab

@30B

@ 300B

@3B

@10B

@15B

~ DOnekpnik cynba kemeprici R=220 Owm OomatbiH Oip pe3ucTHBTI 3ieMeHTTeH Typaabl. OHBIH
KBICKBITIITAPBIHAAFEI KepHey u= 220 * sin 628t TeH. AMIiepMeTp MeH BOIBTMETP/IiH KOPCETKIIIIH aHBIKTaHbI3.

@=1A;u=220B
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@=0,7A;u=156B
@=0,7A;u=220B
@=1A;u=156B
@=1,73 A;u=380B

~ JXykreMeHiH TOJBIK TYTHIHBUIATHIH KyaThl S= 140 kBT, an peaktuBTi Kyatel Q= 95 kBAp. Xykreme

K03((HUIMEHTIH aHBIKTaHbI3.

@ cosp=0,6

@ cosp= 0,3

@ cosp= 0,1

@ cosp =0,9

@ cosp=0,75

~ TokreIH ne3aik MoHi [ = 16 sin 157 t. AMIDIMTYIAIIBIK XKOHE 9cep €TYIII MOHIH aHBIKTaHbI3
@ 16A;11,3A

@ 157A;16 A

@ 11,3A;16A

@ 16 A; 157 A

@ 12A;16 A

~ C CbIBIMJBUIBIKKA W€ KOHICHCATOP CHUHYCOWJAJII TOKTaFbl KOPEK KO3iHe IKaJFaHFaH.

CHHYCOMJaJIbl TOKTBIH JKULUIITIH 3 ecere a3aiiTcak. KoHneHcaTopaaprsl TOK Kajaii e3repei

@ KOHIEHCATOPAAFhl TOK CHHYCOHU/IAJIbl TOKTHIH JKULUTIriHE TOyemnIi eMmec
@ 3 ece apTajpl

@ TypaKThI KY#iHae Kaaibl

@ 3 ece azasiupl

@ KOHJIEHCATOpAAFhI TOK ©3repMeiii

~ DIEeKTpOMEeXaHHUKAaJbIK OJIIIETINI aCHaNTapFa KaTaIbl:
@ DIeKTPOMArHUTTIK KYPBUIFBLIAP

@ KBI3ABIPBLUIATHIH JKEITiICH TYPATHIH KOHABIPFBLIAD

@ buMeTtaniasl KYPBUTFBLIAP

@ TepModIIEKTpITi TYpIEHIIpTiTITEeP

@ O3nairiHeH Ka3bUTATHIH KYPBUIFBIIAD

~ Erep cunycounansl Toktsl sxuiniri 400 ' Gosca, OHAa CHTHANBIH MEPHOJIBIH aHBIKTAHBI3AaP
@ 0.0025¢

@1l4c

@ 400c¢

@ 40c

@ 0,025

~ Meramnmapaarsl SJIEKTP TOFBI ACTEeHIMI3:
ANEKTPOHIAP/IBIH PETTENTeH KO3FAIBICHI
ANEKTPOHIAP/IBIH Xa0THKAIIBIK KO3FAIBICHI

3aTTEK MOJICKY/IaTapbIHBIH KBUTYJIBIK KO3FaIbIChI
HOHIAP/IBIH PETTENTeH KO3FaIIbIChI

OH 3apsATalFaH OeINIeKTep/IiH PETTENTeH KO3FAIBICHI
~ TOKTBIH OarbITHI A€l KaOBUITANMBI3:

@ oH 3apsrTanFaH GeIIeKTep/IiH KO3FaIBIChI
ANEKTPOHIAPIBIHI KO3FAIIBICHI

HEWTPOH AP IbIH KO3FAJIBICHI

AJIeMeHTpalti OeIIeKTep IiH KO3FaIBICHI
MIPOTOP/IHAP/IBIH KO3FaIIBICHI

~ OMHBIH Kaif 3aHBI TONBIK Ti30€K YIIiH KOJIaHBUIAIBI
@ I=E/(R+r)

@ I=U/R

@ P=IU

@ Q=IUt;

@ Q=FUt

~ DmnekTp Ti30eriHiH Oenirinaeri KepHey i emeyre 6omapt
@ BOMBTMETPMEH

SISIOIOIS)

SISISIS)

Erep
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OMMETpPMEH
amrepMeTpMeH
BaTTMETPMEH
(bapagomeTpMeH

~ VHIyKOUSUIBIK TOKTHI TYJBIPATHIH HETI3Ti cebenTep

@ WHIYKIUSHBIH JJIEKTP KO3FAYIIBI KYIII

@ MarHUTTIK UHIYKIUS

@ OTKI3TiNITIH HHIYKTHBTI KeIeprici

@ MarHWTTIK aFrbIH

@ 3apsiaTap arbHbI

~ Erep exi eTki3rimren 0ipyeit OarbITTaFbl JJIEKTP TOFBI OTCE, OHJA:

@ Tebineni

@ KO3FajIBICChI3 KyHiHae 6OomabI

@ KpI3abl

@ TtapThUIAIBI

@ cyumpr

~ OTKI3TIlITe MATHUTTIK OPCITIH OOibiMeH oTeTiH TemMenaeri F=BIL Sin a kyIimnen ajiekTp TOK acep eTei.
XKorapbiiarsl popmyna OOMBIHIIA TOK KYIII KaHAai opinmneH OenrijaHeni. ..

@1

@F

@B

@L

@ BI

~ Beunriini Oip yakpIT apaibifbIHAA IEPUOATHI TYPJE MOHI JKoHE OaFbIThI OOMBIHIIA ©3TePEeTiH TOK:

@ alfHBIMAJIBI

@ mymbcanmsuTBI

@ TypaKThI

@ xpIcKa Mep3iMIi

@ nmMmTymsCTi

~ KonneHcarop remenerizieli keneprire ue:

@ CBIMBIMIBIIBIKTEI

@ WHIYKTUBTI

@ TOMBIK,

@ axTHUBTI

@ vMIIeIaHCTHI

~ ©Ozapa MHAYKTUBTLUIIK KOJIJaHbLIA IbI:

@ TtpancdopmaTopiapa

@ axxymymsiTopaapaa

@ xoHmeHcaTopIapIa

@ sneKTp SHEPTHSACHIH TapaTyaa

@ TpanzucTopapaa

~ Jlammanbl A ¢a3acbiHa aaFaraH Ke3Je, laMiia skaHOai b1, ceoeoi......

@ A (ha3achIHBIH CAaKTaHABIPFBIMIBIHAATE AKAYJTBIKKA OalTaHbICTHI

@ B dazachIHBIH CaKTaHIABIPFBIIBIHIAFBI aKAYJIBIKKA OaliTaHBICTHI

@ C dazachIHBIH CaKTaHABIPFBIMIBIHIAFBI AKAYJIBIKKA OaiIaHBICTEI

@ C dazaceinma KeTiHiH y3iayi

@ B xone C (aszanapbsIHbIH CAaKTaHIBIPFBIIILIHAAPBIHIAFE aKaYIIBIKKa OaiTaHbICThI

~ KonzmeHcaTOpABIH AMEKTP CHIABIMIBUIBIFBIHBIH OJIIIeM OipJIiri

@ dapan

@ Kymon

@ Bonbt

@ Om

@ CumeHC

~ Karymkangas koHe OHBIH IIIH/ET] TeMip 63eKIIECIHeH TYPAThIH KYPBUIFbI

@ peocrat

@ Garapes

SISIOIS)
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@ akKyMyssITOp

@ Ttpanchopmarop

@ sreKTpOMarHuT

~ Kopexk ke3inig 9KK temenzeri popmyna OoiibiHIIa 6enrineneai

@ E= Au/qg

@ I=Qf/t

@ W=gq*E*d

@ U=E*d

@ U=A/q

~ Erep nammansiH keneprici 440 Owm, anektp TopaObiHaarsl kepHey 220 B Oonca, namna 2 carar imiHzae
AJIEKTP TOPAOBIHAH. ..... JJIEKTP SHEPTUSICBIH TYTHIHA/IbI

@ 110 Br

@ 240 Br

@ 160 Bt

@ 375 Br

@ 180 Br

~ 1 I'Br gerenimis:

@ 1000000000 Bt

@ 1024 Br

@ 1000000 Br

@ 1000 000 000 000 Bt

@ 100 Br

S m——
 m—m v

N aprTel Genrici

@ pe3ucrop

@ cakTaHIBIPFBILI

@ peocrar

@ xabeb, e, 2IIEKTp Ti30ETiHiH MTHHACKH

@ dneKTp dHEPrUsICHIH KaObUIIaFrbIITAD

~ Keneprici R= 440 Om OGonatbiH KpI3pIpy Jtammnackl kepHeyli U=110 B Oornarein anektp TOpaObIHA
xanranrad. JlaMmagarsl TOK KYLIiH aHBIKTaHbI3.

@ 025 A

@30A

@12A

@25A

@1A

~ Temenneri cyper OoibIHIIA TYHiHIEp MEH TapMaKTap blH CaHbIH
AHBIKTAHBI3IAP

@ Ty#iHgep caHbl — 2, TapMakTap caHbl — 4

@ Ty#iamep caHbl — 4, TapMakTap caHbl — 4

@ Tyitiamep caHsl — 3, TApMaKTap caHel — 5

@ Ty#iHgep caHbl — 3, TapMaKTap caHbl — 4

@ Ty#tiHmep caHbl — 3, TApMaKTap CaHBI — 2

~ Kenepri kepi MoHAi aTaHBI3

@ oTKi3rimTik

@ menmmikTi Kemepri

@ mepron

@ xepuey

@ WHIYKTUBTIIIK

~ Pe3ucTuBTI M€MEHTI Oap CHHYCOUIABI TOK Ti30CTiHAe YHEPTHs Ko31 KaHIal YHeprusra TypICHEIi:
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@ XbUTy DHEpPTHUSICHIHA

@ aexTp epicine

@ marHuT epiciHe

@ MarHUTTIK JKOHE JIEKTPJIi OpiCKe

@ >nMEeKTPOMArHUTTIK OpICKe

~ CUMMETpHSUIBIK JKYKTeMe YIIOYpPBIIIIIa TypiH/e sKanFanrad. Da3aiblK TOKTHI OJIIey Ke3iHIe aMIIepMeTp
10 A xepcetTi. CBI3BIKTHI XKeJliJie TOK KaHIai TOMEHIETiIell MoHTe ue 00Jabl:

@17,3 A

@10A

@ 14,14 A

@20 A

@ 11,1A

~ TepT etneni xyiene HEUTPaIbAl KETiHIH Y31JIiC aBapHUSUIBIK PEXKUM OOJIBINT CaHATYBIHBIH HET13T1 ce0e0i:

@ DnekTp DHEPTUACHIHBIH KaObULIAFBIIITAPBIHBIHGIH Oip (ha3ajapeiHma KepHEy aprca, eKiHIImi
(azanapbiHaa KepHEeYy KeMHIII

@ DreKTp SHEPTUSICHIH KaOBLUIIAFBIITAP/IBIH (a3anapbiHaa KepHEY apTaibl

@ Kpicka TYHBIKTaIy PEXKUMI OPBIH alajbl

@ DrexTp SHEPTUSICHIH KaObLUIIAFBIITAPIBIH (ha3anapbiHIa KepHEY TOMEHACH I

@ snekTp TOPaOBIHAIAFBI KYMbICKA CIIKAHAAHN TYp/ie ocep eTme i

~ Yur ¢azansr Ti30eKTe CHI3BIKTHIK KepHey 220 B, an chI3BIKTBIK TOK 2 A- Te TeH Oolnca, akTUBTI KyaT 380
Br-ka teH. KyaT ko3 (uimeHTiH aHbIKTaHbI3.

@ cosp =0.8

@ cosp =0.6

@ cosp= 0.5

@ cosp =04

@ cose=0.1

~ XKemnigeri Tok 2,2 A-re TeH. Erep cuMMeTpUsIIBI )KYKTEME JKYJIABI3IIA TYPiH/E KaiFaHca, (a3aliblK TOKTHI
€CETITeHI3.

@22A

@ 1,27 A

@ 38A

@ 25A

@ 1,75 A

~ 220 B >kyMbIC ICTEHTIH KbI3ABIPFBIINI KYPBUIFBIHBIH KOpEK Ti30eriHmeri TOK Kyun 5 A-re TeH.
KypBUIFBIHBIH KyaThIH aHBIKTaHBI3.

@ 1,1 kBt

@ 4,4 Br

@ 2,1 kBt

@ 25 Bt

@ 44 Br

~ Wmmynec $opMackHBIH MHHHMAJIBI IIAFBUIBICEI 0ap HMMITYJIbC Y3aKTHIFBl OHJAFaH MHKPOCEKYHIKA
JeHiHT1 IMITYIBCTIK CHTHAIIAPBI TYPICHIIPYTE apHAIFaH TpaHCPOpMaTop.

@ wMmnyabCTIK TpaHCHOpMATOp

@ xepHey TpaHC(HOPMATOPHI

@ aBtoTpanchopMaTop

@ TOK TpaHc(hOpMaTOpPLI

@ Geurritr TpaHchopMaTop

~ benrim TparchopMaTop AereHimi3

@ Bacranksl opaMachl €KiHIIN OpaMMEH 3JIEKTPITiK OaTaHbICk! JKOK TpaHCHOpMaTop

@ Wmnynsc (GpopMachIHBIH MUHAMAIBL IIAFBUIBICHI 6ap WMITYJIbC Y3aKTBIFBl OHOAaFaH MHKPOCCKYHIKA
JEHIHT1 IMITYJTBCTIK CUTHAJAAP/IBI TYPIICHAIpYre apHalFaH TpaHcdopmarop

@ Tok ke3iHeH KOpPEKTEHETIH TpaHcHOpMaTOp

@ KepHey xe3iHeH KOpEKTEHETIH TpaHC(hOpMaTop

@ MexaHuKaIbIK TpaHCHOPMATOP

~ Kymrik TpancdopmaTop nerenimiz
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@ oreKTp DHEPTUsACHIH KaObUIIayFa JKoHe MaiianaHyra apHanFaH »dIeKTp JKeIIepiHae KoHe
KOHIBIPFBUIAP/IA TEKTP SHEPTUSICHIH TYPICHIIPYTre apHaIFaH TPaHC(POPMATOPIbIH HYCKACHI

@ osneKTp DHEpPTUsACHIH KaObUIJayFa JkoHe TalianaHyra apHanfaH OdIICKTp IKeNiJIepiHAe JKOHE
KOHIBIPFBUIAP/IA JKbUTY SHEPTUACHIH TYPIICHAIPYTe apHaIFaH TpaHC(HOPMATOPIbIH HYCKACHL.

@ xepHey Ko3iHEH KOPEKTEHETIH TpaHchopMaTop.

@ TOK K©31HEH KOPEKTEHETIH TpaHchopMaTop.

@ wumnysnbc (GOpMACBIHBIH MHHHUMAIIBI MIAFBUIBICHEI 0ap MMITYJIbC Y3aKTHIFbI OHIAFaH MHKPOCEKYHIKA
JICHIHTT IMITYJIBCTIK CUTHAIIAP/IBI TYPICHIIPYTe apHallFaH TpaHchopMaTop

~ TyYpMBICTHIK ~ TYTBIHYIIBUIAPABl DJICKTP DHEPTUACHIMEH KOPEKTECHAIpY YIIH TOMEHIeriaen
TpaHchopMaTopIap KOJIIaHbLIAIb!

@ xymTik

@ mouexepreytin

@ emmierimt

@ aBroTpaHchopMaTopiIap

@ uMITYITBCTIK

~ Omuerim ToK TpaHc(HOPMATOPBIHBIH opama caHnmapbl coiikecinme 2 »xone 100. Tpanchopmanusiay
KO3 (PUIIMEHTIH aHBIKTaHbI3

@ 0,02

@ 50

@ 98

@ 102

@0,2

~ TpancdopmatopbiH 9peKeT eTy NMPUHIMII Heri3iHIe TOMEeHIeri el (PU3UKAIBIK 3aHIbUIBIK JKaThIP.

@ >MeKTPOMArHUTTIK HHAYKLHS 3aHABUTBIFBI

@ Kupxrohd 3aHpt

@ e3iHIIK MHIYKITHS 3aHBLIBIFBI

@ Ow 3aHBI

@ JIxoyiab 3aHbI

~ Temennerineit TpaHchopMaTopiaap MIBIFBIC KbICKBILITAPBIHAAFE KepHEYIl OIpKajbINThl ©3repTyre
MYMKIHIK Gepe/i.

@ Kymrrik

@ Ommerim

@ AsrtotpaHchopmMaTop

@ Jouexepieyri

@ NmrmyabCeTik

~ DIeKTp KepHEeyl MEH 3JIEKTP TOTbl 0ip-OipiMEH CBI3BIKTHI €MEC TOYEJAITIKTEpMEH OalIaHbICTI AIIEKTP
TIi30€rl Jem ataiabl

@ CBIBBIKTHI eMec KT Tiz0eri

@ npuHIMIHABII CyJT0a

@ CBIBBIKTHI BIEKTP Ti30eri

@ opbiabACy cy10ach

@ KypBUTBIMIBIK Cyi16a

~ Tex KaOBUIIAFBIIITAPAAH TYPATHIH KT Ti30eriHiH Oeiri yrmia OM 3aHbI MbIHATAN

@ I=U*g

@ I=Ulg

@ U=I*g

@ g=U=*I

<variant lx= gk (Uk-Ex)

~ Erep tiz0exke Tycerin keprey U= 20 B Gosnca, an Tiz6exreri Tok kymi 5 A 0ojca, oHIa OCBHI ydacKeaeri
KeJIepTi TOMEHIeTi el mamara ue. ..

@ 4 Om

@ 0,25 Om

@ 100 Om

@ 500 Om

@ 40 Om

~ Kupxrod1eH OipiHI )koHE eKiHIT 3aHAapbIHBIH MaTeMATHKAJIBIK OPHEKTEPI. . .
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@ZI =0 3 E=3IR
@ZU =0 MI1=3R
@ZRZOHZE =0
@ZI =0 > E =0
@ZU =0 JE=0

~ TemeHnneri cyperTe.... TY3eTKIIITIH CYJI0achl OeNTiICHIeH

@ exiHII PETTIK KAPTHUIAH EPUOATHI, KO
@ GipiHIi peTTiK KapThUIAH MEPHOMTHI

@ TtpancdopMaTOp OpaMachIHBIH OpPTa HYKTECIH IIBIFAPa OTBIPBII, EKIiHII PETTIK XKapThUIai IePHOATHI
@ yur ¢azansl GipiHII PETTIK XapThLIAH TEPHOITHI

@ xemnazansl

~ R akTuBTI 2n1€MeHTTE.....

@ u(t) kepreyi daza GoiibiHIna I(t) TOreIMEH coliKec Keei

@ xepHey u (t) xoHe TOK i (t) Kapchl (a3abl

/2 pao

@ xepuey u(t) Tox i (t) pazacer 6oibIHIIA KaJa bl

@ xepHey u(t) Tox i (t) asackr O6oibIHIIA 7/2pao 03a1pl

variant>  kepuey u(t) Tox i (t) dasace! Goitbaima T/ 4pam o3aas!

~ C CBIMBIMBLIBIK DJIEMEHTTE

@ xepHey u(t) Tok i (t) dazacer GoibIHIIA 7/2pao KaJia bl

@ u(t) xepHeyi (a3za GoiisiHmra I(t) TOrBIMEH coiikec Kemei
@ xepHey u (t) *®aHe TOK i (t) Kapchl (asaibt

@ xepHey u(t) Tok i (t) dazace GoiibIHIIIA 7z/2pao 03a1pl

@ xepHey u(t) Tok i (t) pasackl GoiibiHia TC/4paa o3a1bl

~ boc xypicre TparchopMaTopabIH OipiHII JKOHE SKiHIII OpaMAapBIHBIH KBICKBIIITAPHIHAAFEI KEPHEYIIH
KATBIHACHL....

@ opamazarel OpaMAAPBIHBIH CaHbI

@ HOMHWHAIABI pEeXHUMJIETI TpaHCHOPMATOPABIH OipiHIN JKoHE EKIHII OpaMIapBIHIaFbl TOKTAPBIHBIH
KaTBIHACKI

@ TtpanchopMaTOpABIH Kipici MEH IIBIFBICHIHIAFBI KyaTTapAbIH KaTHIHACHI

@ MarHUTTIK aFbIHAAFBI MIAIIBIPAYIBIH KATHIHACH

@ CHIMBIMABLIBIK MTeH MHIYKTUBTITIKTIH Kipici MEH MIBIFBICBIHIAFBI KATHIHACKT

~ TpanchopmaTop TypreHaipyre apHaIMaraH. . .

@ 6ip mamamarsl TYPaKTHl KEPHEY/IIH OacKa IaMaiarsl TYPAaKThl KEpHEY MoHIHEe

@ 6ip KepHEYIi BIIEKTP HEPTHACHIH 6acKa KEPHEYITi 3JIEKTP SHEPTHACHIHA

@ 6ip mamamarsl aHBIMAITBI TOKTHIH 0acKa IaMaiarsl TOK MOHIHE

@ 6ip snekTp Ti3Gerin G6acka dIEKTp Ti30eriHEH OKIIaynay

@ TypaKTHI TOKTBHI AiHBIMAIIBI TOKKA

~ Erep ym ¢azaisr TeMeHzeTym TpaHchOpMaTOpAbIH KaJIKaHIIAChIH/IA ALY OeitHenenren Oosca, oHAA
OHBIH OpaMAApHI KeJeci cxeMa OOMBIHIIA KaTFaHAIbI . . .

@ Gacrankel opaMaap YIIOYPHIIINEH, eKiHIIUTK — KYJIIBI3MEH JKaIFaHa bl

@ TeMeHTi KepHey Opamaiapsl YIIOYPHIIIEH, )KOFAphl KEPHEY OpamMajapbl XKYJIIbI3IIAMEH JKaIFaHFaH

@ Gacrankpl OpaMaap KYIIBI3MIAMEH, CKIHIIUTK — YIIOYPHILIIICH KaIFaHaIbl
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@ >xoFapbl KepHEyAiH opamayapbl Oipi3ji jKajfaHajabl, TOMEHI1 KepHEYIiH OpaMaiapbl-TapasiesbIi
JKaJFaHa bl
@ >xoFapbl KEpHEY OpamMasiapbl YIIOYPHIIIIEH, Kipic KepHEeY opaMasiaphbl )KYJIIbI3IIAMEH KOCBUTFaH

-~ TGMeHZ[eFi PaCTbUIBIK KecTeci KaHI[aﬁ JIOTUKAJIBIK Ooll€paliusIHbI OpLIH}IaﬁTLIHLIH aTaHpI3....

Xl X2Y
[0 [0 [0]
(1 [0 [1]
0 [1 [1 ]
(1 [1 [1]

@ KOCY (HEMECE)
@ xebeiity OKOHE)

@ wunsepcus (EMEC)

@ TMupc 6aranacel (HEMECE-EMEC)

@ YXOHE-EMEC

~ TemeHperi cyperTe TpaH3UCTOP/IBIH XKAaJIIbl TYPJE TOMEHIET1Ied cyJi0aMeH KOCBUTYbI KENTIpiireH

@ o6azameHn
@ KOJIIEKTOpPMEH
@ sMuTTepMEH
@ xepMmeH
@ arpIHMEH
~ TemMenzieri cyperTe TPaH3UCTOP/IbIH KBl TYp/E TOMEHIET1iei cy10aMeH KOChUTYbI KeNTipijreH

@ xomIeKTOpMEH

\S MRV @ GazameH

@ smutTepMeH

@ xepmeH

@ xepi arbIHMEH

~ Temenneri cyperte kenecijieit QUIbTPAIH CyJ10aChl KENTIpiIreH.

@ CHIABIMIBUTBIKTBI

@ aKTHBTI-CHIABIMABLIBIKTEI
@ axTHBTI - HHAYKTHUBTLTIKTI

@ WHIYKTUBTILTIKTI

@ wmmynbeTi

~ KenripinreH mapTrs! O6enri colikec Kenexi

Nt > e

P Q
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@ D — tpurrepre

@ aHANOITHI — CAaHIBIK TYPICHIIPTillKe

@ peructpre

@ Tipkerimke

@ R-S Tpurrepre

~ DKK ab0peBuatypachH alibHbI3
@ DnekTp KO3FayIibl KYII

@ DnekTp KO3FaylIlbl XKyiie

@ >IeKTpOAMHAMUKATIBIK KYHe

@ >neKTPOH/IBI KO3FANBIC KYIII

@ 1IyFBUT KO3FAyIIBI KYIII

~ TemeHneri cyperTe OEHHEIEHTEH. ..

A D—D{<b¢ K

B
a

@ Ttupucrop

@ epicTik TpaH3UCTOP

@ nuon

@ OGUIONSIPITBI TPAH3UCTOP
@ cTabuuTpoH

~ Temenueri cyperre OCHHEICHTEH. .

@ doroamon
@ cTabuuTpoH
@ Ttupuctop

@ Tpan3ucTop
@ muEuCcTOp

~ TemMeHJieri CyperTe .... SMEKTPIIK CyJI0aChl KEATipiireH

@ Bapuxkam

@ CrabunuTpon
@ Tupucrop

@ Tpansucrop
@®oronnon
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«JIEKTPOTEXHUKA 5KIHE OHAIPICTIK ITeKTPOHNKA Heri3aepi»
M9H 0OMBIHIIA NPAKTHKAJBIK JAFIbUIAPABIH Ti3iMi

Biny xoHe Tyciny:

- DJJEKTp TEXHHWKAChl MEH OJJICKTPOHUKAHBIH HETI3Ti TEpMHUHIEPI MEH aHbIKTamajapbiH,
ANEKTPOTEXHUKAHBIH HETi3ri 3aHIbUIBIKTAPBIH, DJIEKTp Ti30€KTEpiH Tajjay oImiCTEepiH, JKYMEIC icTey
KaruJIachlH, KOHCTPYKIMSCBHIH, 3JEKTPOHIBIK KYPBUIFBUIAPABIH JKYMBIC PEXHMIH, JIEKTPTEXHHUKAIBIK
TEPMUHOJIOTHS MEH OeJNriIeHyIepiH OlTyl Kepek.;

- 9p TYpNi DIEKTp CTaHIMUIAPbIHIA OHEPrHSHBl OHIIpyJAe KOJJAHBUIATHIH 3aMaHayH
TEXHOJOTHUSUIAP/ABIH  HETI3rl KaFMJalapblH, COHJai-aK opTYpJli THUNTEri DJIIEKTp CTaHIWsUIApBIHBIH
SHEPTUSHBI OHAIPY/ET1 OpPHBI MEH POIiH OLTyl Kepek;

- (¢apmanus koHe (apMaleBTHKAIBIK TEXHOJOTHS ~CallachblHJa KOJIAHBUIATHIH — DJIEKTP
KOHJIBIPFBIJIAPBI MEH DJIEKTP KYPBUIFBUIAPBIHBIH JKYMBIC ICTEy NpUHIMINTEPI OOWbIHINA €3 OiliMiH
alIIIbIKTay KaXeT;

Binimi men Tycinirin koamany: (Korapeina kepcertiirien 6imiM MeH TYyCiHIKTI KociOu
JeHreiiie KoJIaHy).

Binim amymier OUTIKTITIKTEPI:

- 3 KociOM cajlaChIHUIaFbl OHIIPIC OPBIHAAPBIHIA KOJJIAHBLUIATHIH 3JIEKTP KOHIBIPFbLIAPBIHA
OaliJlaHBICTBl aKMapaTThl H3JICY, CAKTay JKOHE OJapibl OHJEY, COHIAi-aK OChl MHTEPHET PecypcTapbiH
KOJIJTaHa OTBIPBIT MAJIIMETTEP/II 13A€CTIPY KYMBICHIH XKYPTi3e aiabl;

- xuMusA-(papMaIeBTHKAIBIK OHIIPICIHAC op TYpJi DHEPrUs Ke3IepiH KOJIJaHy, OJap.bl
OHIIPY, TYPJCHIIPY KOHE TYTHIHY Mocerenepi OOWBIHIIA 63 OUTIMIH KaJIBITACTBIPY, COH/IAM -aK, OJap IbIH
THIMIIIICH Oaranay OOMBIHIIA €3 OUTIMIH alIIbIKTaY

- IIOCTYPJTL €MeC DHEPreTHKa CaIaChIHAAFhI )KETICTIKTEp OOMBIHINA JKOHE SHEPT€THKAIIBIK KOpIIap Ibl
OHTAMIIBI )KOHE YKOHOMHUKABIK TYPFBIIaH THIMII Naiaanany OOWbIHINA 63 OUTIMIH aHIIBIKTAY;

TYKBIPbIM KAJNBINTACTBIPY ( OKBITBUIBIN OTHIPFAH caja OOMBIHINA apryMEHTTEPIl TYKBIPHIMIAY
YKOHE MOCeJIeNIep Il Ienry)

binimM amymisr TY>KbIpbIMIai anajpl:

- XuUMUSI-(apMaIeBTHKAIBIK OHIIPIC OPBIHIAPBIHAA €CKi JIEKTP KOHIBIPFBUIAPBIH 3aMaHAYH DIIEKTP
KOHJIBIPFBIIAPBIHA ayBICTBIPY OOMBIHINA apTyMEHTTEP/];

- XuUMHusA-(papManeBTHKAIBIK OHIIPIC OpbIHAAPBIHAAFHl SHEPreTUKANbIK KOpJapAbl KOJIIaHYAaFrbl
JKaHa 9JIicTepi 13eCTipy MEeH eHIIpy/eri apryMeHTTep/Ii;

Hrepy kabineTi :xoHe OKyFa JereH KaOLIeTTiTiK (TY>KbIPhIMAapAbl KAIBIITACTHIPY/a SIEYMETTIK,
STUKAJBIK >KOHE FBUIBIMA Ke3KapacTaplbl €CKepe OTBHIPBII aKIapaTTapAbl JKHHAY JKOHE ONapbl
CaJIBICTBIPYIBI XKY3€Ere achIpy);

- DHEPreTHKAIBIK KOpJapAbl PalMOHANAbl TYPFBIOAH KOJIAHY MAaKcaThlHAA SHEPTUSHBI YHEMICY
cajlacblH/A 3epTTeyiep KYprizy;

- DJIEKTP XOHE XKbULy BHEPIHSIH OHAIPYAETl TEXHONOTHSUIBIK cyiI0anapra TeXHHKaIbIK-?)KOHOMHUKAIBIK
TaJIgay >KYMbICTapbIH XKYPri3y;

KommynunkaTuBTi Kabinerrimikrep ( MamaHmapra >koHe OyII cayiara KaThICHI )KOK MaMaHJAapra
aKraparTapbl, uaessap MeH Macellenep/i )KoHe oJapblH IeniMaepi xabapiay)

binim amymmer OiniM aymisITepre, OKBITYIIBUIAPFA JKOHE dK3aMeHaTopiapra, COHBIMEH KaTtap Oacka
Jla KbI3BIFYIIBUTBIK OUTIPETIH TYJIFaapFa jKeTKi3yre KaOlleTTi:

- SHEpPreTUKAIBIK KopjapAbl THIMII NMaifaiaHy >KoHE TYThIHY OOHBIHIIA ©31HIIK TY KbIPIMIApAbI
KaJIBIITACTBIPY, pedepar, Mpe3eHTanus TYPIHAE PIciMIey JKoHE 3epTXaHaNBIK JKYMbICTapa, OuTiM
AITYNIBITIK FRUTBIMH YiipMeTep e, KoH(epeHrsuIapa koHe T.0 YChIHY;

- TEXHHKa MEH TEXHOJOTUSHBIH aWTapibIKTal Jamy ACHTeHiHIle HHEPreTHKajbIK KOpjapAbl OHTAMIIBI
naianany OOWBIHINA, KOpIIaFaH OpTara OalIaHBICTHI TEXHOTCHIIK 9Cep/al TOMEHJETe OTHIPHIN OUTiMiH
allIbIKTaY
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