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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucnpuniuHa «CuioBas 3/1eKTPOHHKa» o0ecneunBaer () OPMHPOBaHHE C/IEAYIOIIMX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Ko/, HauMeHOBaHHEe KOMITETEeHI[UH Koy vHAKaTOpa KOMIIETEeHI[UH
[TKC-2 CriocoGHOCTB K BBITIOJTHEHHIO paboT 110
9KCIUTyaTaliii 000pyj0BaHUSI U CUCTEM [IKC-2.13
3JIEKTPOCHA0KeHHST

[TKC-3 Crioco6HOCTb BBIMOJHSATE paboThI 110

[MIKC-3.1
[TMATHOCTHKE W PEMOHTY CUCTEM 3/IeKTPOCHaOKeHuUsI

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kop

CopepikaHue HH/JUKATOpa Pe3ynbTar 00yueHust
HHJUKaTopa

3HaTh COBpeMeHHbIe
eCcTeCTBeHHOHAayuHble Y NIPUKJIaJjHble
3a/jlauy 371eKTPO3HEPreTUKU U
3/IEKTPOTEXHUKH, BKJIIOUAs! 3/IeMEHTbI
CUJIOBOM 3/IEKTPOHUKUA METO/bI U
CpeJiCTBa UX pelleHus NPUK/IaJHbIX U
VICCIeJ0BaTeTbCKUX 3a/ay;
YMeTb HaX0IUTh HeCTaHapTHbIE
pelleHus TpoecCUOHATBbHBIX 3a/ay,
Anamisupyer paboty TIPUMEHSTh COBPEMEHHbIe MeTO/Ibl U
3/IeKTPOHHBIX YCTPOWCTB Ha CpeJiCTBa MCC/Ie[J0BaHUs,
KaueCTBEHHOM 1 KOJIMUeCTBEHHOM | IIPOeKTHPOBAHUS, TEXHOIOTMUeCKON
YpOBHe MO/IrOTOBKHY TIPOM3BO/CTBA U
3KCILTyaTaluu
3/1eKTPO3HEPreTUYeCcKuX U
3/IEKTPOTEXHIUUECKUX 0OBEKTOB;
Bnagers coBpeMeHHBIMU
W3MePUTE/IbHBIMA Y KOMITbIOTEPHBIMU
CUCTEMaMU U TEXHOJIOTUSMU,
HaBbIKaMU 0(hopM/IeHus],
TIpe/iCTaB/IeHUS U 3aLUThbI
pe3yJIbTaTOB pelleHusl.
[TKC-3.1 IlemMoHCTpUpYyeT HaBbIKM paboThl | 3HATh OCHOBHBIE (PU3HUECKHe 3aKOHBI,
C M3MepUTeTbHBIMU MPUOOPaMH | SIBJIEHHS U TIPOLIECCHI HAa KOTOPBIX
Pa3/UUHBIX CUCTEM, OCHOBaHbI MPOTEKaroIIIye
VICTI0JIb30BaHUS pPa3/InyHbIX JVUHaMHUUeCKHe IIpPoLeCChl B OCHOBHBIX
3/IeKTPUYECKUX yYCTPOUCTB 3/IeMeHTaXx 371eKTPOTeXHUYeCKUX
YCTaHOBOK, [IPHHLUIIbI COCTaBJ/IEHUS
CXeM 3aMeLLeHus /ISl pacyeTa
KOPOTKHX 3aMbIKaHUM, Pe)KUMOB U
JPYTUX pacyeTos;
YMetsb periaTh TUIOBBIE 38/ja4UU
BnageTn - onvcaHreM OCHOBHBIX
(hM3MYeCKUX MPOLIeCCOB U SIBJIEHUM,

[TKC-2.13




MPOTEKAIOIHUX B 3JIGKTPOTEXHHUYECKUX
YCTaHOBKAX;

- MeTOJaMH paCyeTa PeXrMMOB U
MMapaMeTpOB, OCHOBHBIX 3JIEMEHTOB
3JIEKTPOTeXHHWUYECKHX YCTAHOBOK.

2 MecTo aucnunIvHbl B cTpykrype OOII

W3yuenue aucuurinHbl «CuioBasi 3/1eKTPOHUKa» 0a3upyeTcst Ha pe3yJibTaTax OCBOEHUS
C/IeYIOLIUX JUCLUIIMH/TIPAKTUK: «PU3HKa»

Jucounuivza SIBJISIeTCS TpelIeCcTBYIOLeN JJ1s JVICLIUTUIVH/TIDAKTUK:
«[IponsBofcTBeHHAss TpaKTHKa: NpeAJUIVIOMHAas NpakTuKa», «LlnppoBble TeXHOJOrMU B
SHepreTUKe»

3 O0beM AUCHMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 5 3ET

TPpya0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akageMuUyecKuil yac COOTBETCTBYeT 45
Buj yueGHo# padoThI
MHHYTaM acCTPOHOMUUYECKOT0 Yaca)
Bcero Cemectp Ne 4

OO0111ast TPYZA0eMKOCTh IUCIIATITHHBI 180 180
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 64 64

JIEKLINU 16 16

nabopatopHbie pabOThI 32 32

TpaKTUYeCKrue/CeMUHapCKUe 3aHSITUs 16 16
CamocTosTenbHast pabota (B T.4. 80 80
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu
(UTOrOBOTrO KOHTPOJIS 110 JUCLIUTIIUHE) JK3aMeH SK3aMeH

4 CTpyKTypa U cojiep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AMCLUT/IUHBI

Cemectp Ne 4

Bujbl KOHTAaKTHOH padoThI
N | Mmoo | e | p | tacen | O | o
n/n b nﬁz UILTHHBI Ne Kog. Ne Kon. No Kon. No Kon. KOHimOJIH
Aucl - UYac. B UYac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 BBepgenue 1 2 3 6 YcTHbIN
orpoc
DNeKTPOHHO- .,
2 JIBIPOYHBIIA 2 2 3 4 Y CTHEIR
orpoc
nepexof,
3 CuioBble 3 2 3 ’ YcTHBIM
TPaH3UCTOPbI orpoc
4 TupucTopsl 3 7 YcTHbIN
orpoc




Curnosele Y CTHBL

5 T0JIYIIPOBOJHHUKOB 4,5 2 3 2

orpoc
ble K/II0UU

6 Beinpsamutenu 6 1 1 4 1,2 4 2.3 24 YcTHBIN

orpoc

7 NuBepTopel, 7 1 3 3 YcrHbIN
Be/IOMbIe CEThI0 orpoc
TupucropHsle
peryJssiTopbl 4,5, YcTHblit

8 8 1 12 3 5
HarnpspKeHns 6 orpoc
TepeMeHHOTr'0 TOKa
Ipeobpa3zoBaTenu .

9 TOCTOSIHHOT'O TOKa 9 1 2,3 8 3,4, 8 2 20 Y CTHBII

o 5,6 orfpoc
B IIOCTOSIHHBIN

10 WHBepTOpHI 10 1 8 4 1 8 YcTHBIN
HarnpspKeHust orpoc

1 MHBepTOpHI TOKA 11 1 7 2 3 1 YcrHbIM

orpoc
IupotHo-
VIMITy/IbCHas!

12 MOJY/SALMS B 12 1 7 4 8 7 3 1 YcTHBIN
TpeopasoBaTessix orpoc
repeMeHHOI 0/TI0CT
OsIHHOT'O TOKa
AKTHBHBIE YcTHBIN

13 CHUJIOBBIE (PUBTPEI 13 1 3 2 OT1poC,

Tect
IIpomesxyTouHas 36 JK3aMeH
aTTecTalys
Bcero 16 32 16 116

4.2 Kparkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH

Cemectp Ne 4

Ne

Tema

Kpartkoe copep:xanue

Beenenne

UYro Takoe 371eKTpOHUKA? VicToprueckas CripaBKa.
OcCHOBHBIEe Orpe/ie/IeHUsl.

riepexo/

OJIeKTPOHHO-/IbIPOYHbIN

Oripezenenuie. Obo3HaueHue. [IpsiMoe BKIOUeHHe.
O6parHoe BktoueHue. [Tonyuenre. CtaTnyeckue
XapaKTepUCTUKU. [ITuHaMyuyecKre XapakKTepUCTUKH.
3alura CUI0BBIX AUO0L0B. OCHOBHBIE TUIIbI CUIOBBIX
JMOJI0B.

CusoBble TPaH3KUCTOPBI

Ornpenenenvie. O6o03HaueHue. [TpuHIMIT paboTHI.
OCHOBHBI€e K/1acChl CU/IOBBIX TPAaH3UCTODPOB.
Cratuueckue pe)XMMbI PabOThI TPAH3KCTOPOB.
rHamMuyecKye pe>KuMbl pabOThbI CUJTOBBIX
TpaH3ucTopoB. ObecrieueHne H6e30MmacHOM paboThI
TPaH3WCTOPOB.

TupucTopsl

Ompenenenvie. O6o3HaueHue. [TpuHIMIT paboTHI.
CraThueckue BOJIbT-aMIIepPHbIe XapaKTepUCTUKU
TUpUCTOpa. JlMHaMUuyecKye XapakKTepUCTUKU
TUPUCTOPA. THUIBI TUPHUCTOPOB. 3anvpaemMble
TUPUCTOPBI.

CunoBble

TOJIYTIPOBO/IHAKOBBIE

TpaH3UCTOPHBIN K/THOY, €r0 CXeMa U IPUHLIUIT PabOThI.
CpaBHeHHUe 3/IeKTPOHHBIX K/touen. TeHaeHu
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GbUIbTPHI

K/IIOUU Pa3BUTHSI CHUJIOBBIX TTOJTYTIPOBOJHUKOBBIX TTPHOOPOB.

6 Beimpsamurenu [TpunLMIb! BeInpsiMieHHs. OCHOBHbIE CXeMbl

BbINPSAMJIEHUS. XapaKTePUCTHUKU BbITIPSIMUTEJIEM.

7 WuBepTOpEI, BejOMbIe [IpuHLUIT JeficTBYUS UHBEPTOPA, BEJIOMOT'0 CEThIO.

CeTbIO PaboTa OCHOBHBIX CXeM B MIHBEDTOPHOM PeKHMe.
OcHOBHBIe XapaKTepUCTUKU UHBEPTOPOB, BeJJOMbIX
CeTBI0.

8 TypucTopHble Ob61me cBesenrsi. OCHOBHbIE XapaKTePUCTHKU
PeryssTopbl HalpsKeHUs | peryJ/siTopoB
TIlepeMeHHOI0 TOKa

9 [Tpeobpa3oBarenu PeryisiTopbI-CTabUIM3aTOpPbl HEMTPEPLIBHOTO
TIOCTOSIHHOI'O TOKA B JencTsusi. TUIIOBBIE CTPYKTYPBI YIIpaB/IeHUs
MOCTOSTHHBIN VIMITYJIbCHBIMU perynsaropaMu. IMny/ibCHbIN

peryssaTopa C 1oc/ie0BaTe/IbHbIM K/IH0UeM.
VIMnyibCHBIN perynsrop € nocjefoBarenbHbIM
KJ/IIOYeM.

10 WuBepTops! HanpsbkeHust | OpHOGa3Hble UHBEPTOPHI HanpsbkeHUs. TpexdasHbie
VHBEePTOpPbI HanpspKkeHus1. Tpexda3Hble HHBEPTOPbI
HarpsbKeHusl.

11 MHuBepTopbI TOKA OpHoda3HbIi UHBEPTOP TOKA. ABTOHOMHbIE UHBEPTOP
Ha 00BIYHBIX THPHCTOpax. TpexdasHblii THBEPTOP
TOKA.

12 [T¥pOoTHO-UMITY/IbCHAS Tpaguionnbie MeToabl [IITMM B aBTOHOMHBIX
MOZY/IALYSA B vHBepropax. VIHBepTOpLI HanpsukeHUs. IHBepTOpBI
ripeopasoBaressix TOKa. Mogy/suus B mpeoOpa3oBaresisix epeMeHHOTr 0
IepeMeHHOr 0/TIOCTOSIHHO | TOKa. VIHBepTHpoBaHue. BrinipsamieHue.
r0 TOKa

13 AKTHUBHBIE CUJIOBbIE [pyHLMMBI aKTUBHOM (punbTpaLivy. TUoBbie cxembl

aKTUBHBIX (GUIBTPOB. ['MOpHIHBIE (DUILTPBIL.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 4

Z

HaumeHoBaHHe /1a00paTOPHO PadoThI

Ko/1-Bo akajieMmuuecKux
4acoB

YripaB/sieMbIi TAPUCTOPHBIN BBITIPSIMUTEJTb. 4

[TpOMBIII/IEHHBIN HTMPOTHO-UMITYTbCHBIN

nipeobpa3oBareJib.

YacToTHO-UMIYIbCHBIN TTpeobpa3oBareib.

TUPHUCTOPHBIN PEryiATOp HallpsUKEeHUSI.

ViccemoBaHie THPUCTOPHOTO MpeoOpa3oBaTerist

UdCTOTBI.

TpaH3UCTOPHBIN MTpeobpa3oBaTesib YaCTOTHI.

[TpeobpasoBaresb yactoTsl ¢ MIICY.

0 Ny U ([ RlW| N

VWccnenoBaHre aBTOHOMHOTO MHBEPTOPA

N - N N B S I SN RSN R SN

HarpshKeHHs1 C IIMPOTHO-UMITYJ/IbCHOM MOAYJIsILIMeN

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATHHN

Cemectp Ne 4




Koi-Bo akajeMuueckux
4acoB

PacueT ¥ BbIOOD IMO/IOB ¥ TUPHUCTOPOB. 2

Pacyet HeynpaB/isieMbIX BbIPSIMUTE/IEH.

PacueT HIMPOTHO-UMITYJILCHBIX TTpeobpa3oBaresiei

(ILIAIT).

Pacuet xapakrtepuctuk HIHAIT.

Bri6op cuctemsl yripassienus [ITNTI.

Pemtenne 3agau Y CUWJINTEJIN

Pewenue 3agau JIOI'MYECKUE OJIEMEHTEIL

Pernenue 3azau TPUT'T'EPBI

Z

TeMbl IPAaKTHUECKUX (CEeMHHAPCKUX) 3aHATHI

XU W N[
NININININ| NN

4.5 CamocrosiTe/ibHasi padoTa

Cemectp Ne 4

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 OdopmiieHre 0TYETOB 110 JTAOOPAaTOPHBIM U 3
TIPAKTHUYECKUM paboTam
7 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 40
(y1abopaTopHBIM paboTam)
3 ITpopaboTKa pa3ie/ioB TeOPeTUYECKOr0 MaTepHasa 32

B xo/ie npoBezieHNs 3aHSITUI 10 JUCLUIIMHE UCTIOJb3YIOTCS C/ieyollie UHTePaKTUBHbIe
MeTozbl 00yueHusi: JJuckyccus

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 Metoanueckue yKa3aHHA AJIA 00y4arOIUXCSA 110 0CBOEHHIO JHUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /sl 00y4arOUXCs 10 MPAKTHYECKHUM 3aHATHIM

ITpaktrueckoe 3aHsTre Ne 1. PacueT u BIOOp IM0/I0B ¥ TUPHUCTOPOB.

Llesib 3aHATHS: HAYYUTHCS TIPOM3BOUTH PacueT U BbIOOP JMOJJ0B U TUPUCTOPOB.

3a/laHue Ha 3aHATHE: U3YUUTh TIOPSIIOK pacueTa U BbIOOpa [U0/I0B ¥ TUPUCTOPOB.
PekoMeH/a11 110 BBIMIOJIHEHUIO 3a/JaHUM:

COOTHOIIIeHHS /IS pacueTa TOKa U HaMpsDKeHUs] TUPUCTOPA, UCTIO/b3yeMble TTpU BbIOope
TUPUCTOPOB:

1) CpeIHUM TOK uepe3 TUPUCTOP

Ivs= Kzan Id/(n* Ko) (1),

rae Ko - koaddunmenT, yuuTbiBaromumii criocob oxnaxkaeHus tuprctopa (Ko=1 npu BogsgHOM
oxyaxkgennu, Ko=0,3 ripu ecTecTBeHHOM BO3ZAYILHOM oxjaxgeHnu, Ko=0,3...0,6 npu
MPUHY/IUTE/IbHOM BO3/YIIIHOM OXJI&XKIEHUN);

Id - cpeiHUMIA BBITIPSIM/IEHHBIN TOK,

N - YKUCJI0 TAaKTOB BBIMPsIM/IeHUs cxeMbl, n=1 (ogHOo]a3Hasi OHOTIONyTIepUoHast), =2
(ogHOMa3HbIe HyeBasi U MOCTOBasi),

Kzan=1,25...2,0;

2) MaKCUMaJslbHOe HarlpshkeHve TUPUCTOPa,

Uobp.makc. = k3an U2H 2,

rae ksan — Ko3uIMeHT 3amaca, yuMThIBalOLMI NpeBbIllieHre HanpspkeHusi, Ksan=1,25...2,0.
711 BBIOOpa HY>KHOTO TUPHUCTOPA CHJIOBOM uacTh ¥ B HeoOX0[UMO pacCcuuTaTh CPeJHUM TOK
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trprcTopa Icp u MmakcumansHOe obpatHoe HanpsbkeHre Uobp.makc. 1o ¢popmynam (1) u (2). Ilo
JJAaHHBIM pacueTa, OKPYTJIeHHbIM /I0 CTaHAAapPTHOTO 3HaueHUst B OOJBbLIYIO0 CTPOHY, BbIOMpaeM THIT
THPHCTOPA U ero mpe/ie/ibHble TapamMeTphbl. PeKOMeH/[yeMblii TUT THPUCTOPA B 3aBUCMOCTH OT
CpeZiHero ToKa npuBefieH B Tab1. 1.

Tabsmura 1

[Tpumep o603HaueHus TUpUCTOPA A1 crieudukauuu: T132-50-7 (50 — cpeHMiA TOK B
amrnepax, 7 — MaKCMMasbHOe HalpsyKeHUe B COTHSIX BOJIBT).

[TpakTryeckoe 3ansaTre Ne 2. PacueT HeynpaB/sieMbIX BbIIPSIMUATEIEN.

Lenb 3aHATUS: HAYYUTHCS IPOU3BOUTE pacyeT CXeM HeyIpaB/isieMbIX BbIIPSIMUTEEMN.
3alaHue Ha 3aHATHe: U3YUYUTh MOPS/IOK pacueTa ¥ BEIOOPA CXeM HeyIpaBIseMbIX
BBINIPSIMUATEIEM.

PekomMeHzia1y 1o BBITIOJIHEHUIO 3a/JaHUM:

KonryecTBeHHbIe 1OKa3aTe/id paboThbl CUJIOBOM CXeMbl XapaKTePU3YIOTCS CJielyIOIIUMHU
KO3 pULieHTaMu:

. Ko3hduiimenTom cxembl Kex=Ud/U2,

rae U2 - HanpshKeHHe BTOPUYHON 0OMOTKY TpaHCchopMaTopa,

Ud - cpefjHee 3HaueHHe BBINPSIMIEHHOTO HaMPSKEHUS;

. ko3¢ durenTom nynbcauuii Kn=Unmax/Umax=1 - cos(180/p),
rge Unmax - MakCUMasIbHasi aMIUIMTY/a MyJibcativid, Umax - aMIiiiTy/ja BBITPSIM/IEHHOTO
HarpspKeHws,

P — YMCJIO TyJ/ibCcaluii 3a epuo/ (p=2 A5t ofHOha3HOM MOCTOBOM CXEMBI,

p=3 as1s Tpexa3Hoii HyJIeBOM U p=6 A1 Tpexda3Hol MOCTOBOM cxeMm);

. K03 duimeHTOM UCMob30BaHus TpaHcpopmaropa Ku=St1/Pd, rae St - nonHas
MOILIHOCTb TpaHC(opmaTopa,

Pd - BBINpsiM/IeHHasi MOIITHOCTb B Harpy3ke.

[MpakTrueckoe 3aHsTHe Ne 3. PacyeT mMpoTHO-UMITY/IbCHBIX TIpeoOpa3soBaresneit (IIINIT).
Llesib 3aHSATHS: HAYYUTHCS TIPOM3BOUTH PacueT CXeM IMPOTHO-UMITYJ/IbCHBIX
nipeoOpa3oBaresiei.

3aZiaHre Ha 3aHsATHe: U3YUYUTh TIOPSIIOK pacueTa U BbIOOpa CXeM HIMPOTHO-UMITY/IbCHBIX
nipeoOpa3oBaresiei.

PekomeH/ja11y TI0 BBITIOJIHEHUIO 3a/]aHUM:

3.1. Beibop cumoBoro cormacyoirero Tpaicdopmaropa

MomHocTs BibHpaemoro tpaHcdopmaropa Ptp paccuutbiBaetcs ro ¢opmye (1):

Prp=(ku In Un)/ kn 1),

rae  ku - Ko3ppuiMeHT rcmob30BaHus,

kn - KI1[ IIATT (knt =0,9...0,95),

IH — HOMUHAIBLHBIN TOK ABUTaTens (A);

UH — HOMHUHa/IbHOe HaripsikeHue auraTesisi (B).

MOIITHOCTb €r0 BTOPUYHON 0OMOTKH /I0/DKHA OBITh PaBHOM MJTH HEMHOT'O OOJIbIIIe pacueTHOM
o ¢opmye (1).

PaccuutsiBaem Uk3 o ¢popmyie (2):

Uk3=0,1 U2H, (2)

rae U2H — HOMMHA/IbHOE HarpshkeHHe Ha BTOPUUHOM 00MOTKe TpaHchopmaropa.

3.2. PacueT u BbIOOp /IMO/I0B BHITIPSIMUTEJIST

515t BBIOOpA HY>KHOTO M0/la BBITIPSIMUTE/ISE HEOOX0/IMMO pacCUMTaTh ero CpefHui ToK Icp u
MaKcuMasibHOe obpaTHoe HarpsbkeHue Uobp.makc. 1o gopmysam (2.1) u (2.2). [To jaHHBIM
pacueTa BbIOMpaeM THII M0/ U eT0 TIpe/ie/ibHble TTapaMeTphbl. PeKoMeH/[yeMbIii THTI J10fa B
3aBUCUMOCTH OT CpeJHEero TOKa NpuBesieH B Tab/1.3.1.

Tabmwa 3.1



[Tpumep ob6o3HaueHus auoga s cnermdukanuu: [132-50-7 (50 — cpegHMiA TOK B amriepax, 7 —
MaKCHMaJ/IbHOe HalpsKeHUe B COTHSIX BOJIBT).

3.3. Beibop criaxyBaroIero Jpoccesist

VHAyKTUBHOCTE HEOOXOAMMOTO CIJIaXKUBAIOLLEr0 IPOCCeIs OTpe/iesisieTCs TI0 CIeyroLeit
bopmyre:

Ld= (Ltp+ Lgs), 3)

rae Kn — kosdduuuent nynscatumii (K = 0,1);

yacToTa My/bCcaliii 3a epuoji, = pc, p — YUCJI0 My/bcaluii 3a nepuos (c = 2f — yacrora cetwy, f
=50 I'm);

Ud — cpefHee 3HaueHye BBINPSIMIEHHOT 0 HanpsbkeHus: (B),

Ud = kex U2, 4)

IH — HOMUHaNbHBIN TOK ABUraress (A);

LTp — ungykTUBHOCTL TpaHcdopmartopa (['H);

Ltp=, (5)

rje XT — UHAYKTUBHOE COTIPOTHBIeHHe 00MOTKH TpaHcdopmatopa (Om).

Xt =,(6)

re PH — HOMMHabHas MOIITHOCTE TpaHchopmaTopa (BT), cm. Tabs. 1.2.

Las =, (7)

rae k —ko3d@uiivieHT, yUUTHIBAIOL[MI KOMITIEHCUPOBAHHOCTb ABUTaTesIst

(k=6...8);

UH — HOMMHa/IbHOe HaripsbkeHue asurarers (B);

NH — HOMHHaJIbHAasH YTJIoBasi CKOPOCTb ABUraTeJisi (06/MuH);

2p — 4MCJIo Map MOCOB (2p = 4).

VHAYKTUBHOCTH CI/IaXKUBAIOLLETO JIPOCCe/isi BbiOMpaeM paBHOM UM HEMHOT'O OOJiblie
pacCUUTaHHOM.

3.4. PacueT akTUBHOI'O CONPOTUBJIEHHSI TpaHC(opmaropa

AKTHBHOe CONPOTHUB/IEHUe TpaHC(hopMaTopa pacCUMThIBAeTCS 110 Caefytoleli popmye:
Rrp =, (8)

rae Pk3 - morepu TpaHcdopmaTopa B pexxkume K3 ;

U2H - HOMUHA/TbHOE HaTPsPKeHHe Ha BTOPUUHOUM 06MoTKe TpaHchopmaropa (B);

PH - HOMHHaIbHas! MOIHOCTB TpaHcopmaropa (BT).

3.5. PacueT akTUBHOT'O CONPOTUBJIEHHS CTJIaXKUBAOLLIEr0 [JpOCCes

AKTHBHOE CONPOTUB/IEHHE CIJIAXKMBAIOLEro ApoCcers pacCCUMThIBAeTCs o popmyie:
Rca =Rtp/3 (9)

3.6. Pacuet conportuBienus quoja

CoripoTuBieHUe uofa orpefessiercs popmymnon (10):

Rp=, (10)

rae Uz - nafieHre HanpsKeHUs Ha IMo/ie, HaXOAd1eMcsi B OTKpbIToM coctosiHu (1,0 B);
Icp - cpepnuii Tok Auoza (A).

3.7. PacueT akTUBHOT'O COMPOTUBJIEHHS BbINPSIMUATE/ISI

AKTUBHOE COTNIPOTUB/IEHHE BBINPSIMUTE/IS [/IsI MOCTOBBIX CXeM PaCcCUMUTBIBAETCS 10 (popmyiie:
Rno = Rcg + 2RT1p + 2Ry, (11).

15151 HyleBbIX cxeM MHOXUTesb 2 B hopmyJie (11) onmyckaeTcs.

3.8. PacueT MH/yKTUBHOT'O CONPOTHB/IEHUS BbITIPSIMUTEJIS

VHAyKTHBHOE COTPOTHB/IeHVe peobpa3oBaTesst paCCUMTHIBAETCS 0 (hopMyIie:

Xmn =Xt + Xcz, (12)

rje XCJ — UHAYKTHBHOE COTIPOTUBJ/IEHUE CIJIaXKUBAIOLLEro [IPOCCest

Xcp =c Ld, (13)

rje ¢ = 2f — yactora cetu.

3.9.Pacuet cunosoii cxems! HINTT

CuoBast cxema HIUTI npuBesieHa Ha puc.3.2, rje o603HaueHo: U — BBITIPSIM/IEHHOE
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HarpsbKeHHe, 1o/laHHOe Yepe3 CrylakKUBaroLuii poccenb Ld ¢ HeynpaB/sieMOro BbIPSIMUATEIS
B; Cd — konpgeHcarop criaxuatouiero gunbtpa C®; ZH — Harpy3ka LTI (gBurarens).

Cpepgnuii TokK yepe3 cuioBoi Tupuctop VS1 (g5 cxembl puc.3.2):

Ivsl= (K3an Id)/Ko (14,

rae Ko - koagduiivenT, yuuTbiBaroiuii criocob oxnaxaeHus auozaa (Ko=1 npu BogsiHOM

oxyiaxkgeHuu, Ko=0,3 nipu ectecTBeHHOM BO3ZYILIHOM oxjaxeHuu, Ko=0,3...0,6 npu

TMIPUHY/IUTE/IbHOM BO3/IYILIHOM OXJIaXKAeHUH);

Id - cpeHUMii BBITIPSIM/IEHHBIN TOK,

K3zan — ko3¢ dunmeHT 3anaca no Toky, Kzan =1,2...2,5;

MakcrManbHOe HamnpsbkeHue TUPUCTOopa:

Uobp.makc. = ksan Ud (15),

rge ksam — ko3¢ duiuenT 3anaca, yUMThIBatOIIMI MpeBblllleHre HanpsbkeHus, K3an=2,5...3,0;
Ud — cpefiHee BbINpsiMyieHHOE HarpsiKeHHe.

[laHHBIE TUPHCTOPOB TpHBe/ieHbI B Tab. 3.2.

Tabmwmma 3.2

[Tpumep obo3HaueHus guoga st cnetmdurkanuu: T132-50-7 (50 — cpejHUMI TOK B amriepax, 7 —
MaKCHUMaJIbHOe HalpspKeHUe B COTHSIX BOJIBT).

[Tpumeuanue. KommyTtupytommii Tupuctop VS2 u cunosble guogel VD1 u VD2 g cxemsl
puc.3.2 BEIOMPAIOTCS Ha TAaKOe >Ke HampsDKeHHe, Kak U THpUCTop VS1, a 1o TOKy - Ha OfHYy
CTyIleHb MeHbIIe.

ComnpoTuBieHre TUpUCTOpa onpefensieTcs opmyJion (2.18):

Rr=, (2.18)

rae UT - nasileHWe HanpsKeHUs: Ha TUPUCTOPe, HaxOAs1eMCs B OTKPBITOM cocTosiHuu (1,5 B);
Icp - cpepnuii Tok THpucTOpa (A), cM. 1. 2.2.1.

CyMMapHOe BHyTpeHHee akTUBHOe corpoTtus/aeHue HINII:

Rumn=Ro+Rr . (2.19)

[Tpaktrueckoe 3aHsTue Ne 4. Pacuet xapakrepuctuk IIINII.

Llesb 3aHATUA: HAYUYUTLCA [IPOM3BOAUTEL pacyeT XxapakTepuctux IINIT.
3a/laHue Ha 3aHATHe: U3YUUTh NOPSAJLOK pacyera xapakrepuctuk [IINIT.
PekomMeHzia1y 1o BBITIOJIHEHUIO 3a/JaHUM:

PerynupoBounas xapaktepuctuka [IINIT

Useix =Ud

PerynupoBounast xapakrepuctuka 11T noka3zana Ha puc.4.1, rae Un = Ud .
BrixogHas xapakrepucrtrka HIATT

Usbix = Ud - IR, (20)

rpe | - TeKymumii TOK.

BoeixogHas xapakrepuctuka [IINIT noka3ana Ha puc.4.2.

Puc.4.2

[MTpakTrueckoe 3aHsiTrie Ne 5. Boibop crctemsr yripaBienus LIINIT.

Lesib 3aHSATHS: HAYYUTHCS TIPOM3BOIUTH BEIOOD cucTeMbl yripaBsieHust [ITNTI.

3ajlaHue Ha 3aHsATHe: U3YUWTh MOPSIOK pacyeta v BeiOopa cructeMsl yripasiaenus LN,
PekoMeH/a11y 10 BBINIOJIHEHUIO 3a/JaHUM:

Cucrtema yripasnenus LIINIT cTporTcst Ha ocHOBe (DyHKIIMOHA/IBbHOM CXeMbl. [IpuHLMNUansHas
cxema cucremsl yripasienus HINII npusesena Ha puc.5.1.

Ha cxeme puc.5.1 o603HaueHo:

D1 — unTerparop (M). [TocTosiHHasi BpeMeHU UHTerpaTopa peryaupyeTcs 1o i00poM 3/1eMeHTOB
R1, C1.



D2 — peneiinbiii anemenT (P3). HarpsbkeHue cpabatbiBaHus 3afaetcs snementamu R2, R3.
D3 — komnapatop (K). CooTHoLIeHHe BXO/IHbIX HalpsKeHUH 3aziaeTcst sneMeHTamu R4, R5.
D4 — nornueckuii uuseprop (JIN).

R3 — 3apatoumii noteHoMeTp (M3MeHeHVe HanpsbkeHus yripasaeHus Uy),

C2, R7 — dpopmupoBare/ib KOPOTKUX UMITY/IbCOB yripaBieHusi (PU1) ans 6/10ka ycunureisi-
dhopmupoBaresisi iepBoro kaHana CY (Y®1).

C3, R8 — popmupoBaTesib KOPOTKUX UMITYJ/ILCOB yripaBieHusi (PU2) ans 6/10Ka yCcumuTeisi-
dbopmuposaresisi BToporo KaHana CY (Y®2).

VT1, VT2 — ycunurenyu MOIHOCTH UMITYJ/IbCOB yripas/ienus (YM1 u YM2).

TU1, TU2 — umiynbCHbIe TpaHC(HOPMATOPHI y3/10B rajsibBaHUueckoit pa3ssasku (I'P1 u I'P2).
HOwuoper VD9 — VD12 cnyar fjig OTCeueHus NapasuTHBIX UMITYJ/IbCOB OTPULIATe/IbHON
TO0JIIPHOCTH, T.K. Ha YTIPaBJISIOLIMe 3/1eKTPO/ibl TAPUCTOPOB [IOMyCKAaeTCs 10/jaBaTh UMITY/IbChI
yTpaBJ/ieHUs! TOJIbKO ITOJIOKUTE/IbHOU MOJISIPHOCTH.

Bri6op 6s10ka nuTaHus cucteMbl yripaBseHus IITNTT

[MpuHiunranbHas cxeMa 61o0ka mutanus (BIT) ans cucremsl ynpasnenus IITUTT npuBeseHa Ha
puc.5.2.

Ha cxeme puc.5.2 0603HaueHo:

TV2 — noHwxaroiuii TpaHchopmatop 6s10ka nutanus (tura TA-50-220/2x9) ¢ nepBUYHON
obmortkoit (~Uc) Ha 220 B u iByMSsI BTOPUUHBIMU 0OMOTKamu Ha 9 B;

VD13 - VD20 — auopbl ABYX BBINIPSIMUTE/NbHBIX MOCTOB (Tura K11402);

Co1- Ch2 — xongeHcaTopsl criaakuparolyx GpuasTpos (Thna K50-12, 1000,0 mxd, 12 B).

5.1.2 MeToauuecKue yKa3aHus /i/isl 00y4aruxcs 1o 1labopaTopHbIM padoTam:

JlaboparopHast paboTa Ne 1. YripaB/isieMblii THPUCTOPHBIN BBITTPIMUTE/Ib.

Lesib paboThI: M3yUeHHe U UCC/IeIOBaHKE YIIPaB/sieMoro Beirpamurers (Y B).

3ajjanue: pa360op KOHKPeTHOM CUTYal[du Ha/laakyu Y B.

Xop paboTs:

1. O3HaKOMBTeCh C pacrioioXKeHHeM H3MepUTe IbHbBIX TIPUOOPOB U OPTaHOB YIIPaB/IeHUs
71ab0paTOpPHBIM CTEHZOM; COCTaBbTe IMPOrPaMMY BK/TFOUEHHUsI CTeH/a (CHavasia BK/IFOUeHHe
CUCTeMbI yTIpaBJieHUs], OLIeHKa ee WCIIPaBHOCTH 110 PUO0paM, TOJIBKO TIOTOM BK/TFOUEHHe
CHIOBOH uacTu Tipeobpa3oBareris).

2. CHUMUTe peryJMpoBOUHbIe XapaKTepuCTHKHU rpeobpasoBarens UBbix=f(Uy ) u aBuraress
Utr =f(Uy ) nipu xonoctom xoze (In =0). TanHble 3aHecuTe B Tab1.2. [TocTpoiiTe
XapaKTepUCTUKU B OJHOM MaciiTabe.

3. OnpezienvTe BBIXOJHBIE XapaKTepUCTHKHU Tipeobpa3oBarenns Uebix =f(IH) u gBuraTesns
Utr=f(In) nmpu Ussix xx = 40, 60, 80 B. /laHHbIe 3aHecuTe B Tabs1.3. ITocTpoiite
XapaKTepHUCTUKHU B OIHOM Maciitabe. PaccunraliTe OCHOBHBIE TIOKA3aTe/d Pery/TMpPOBaHUS:
Jlvaria3oH peryaupoBaHusi D = nmax/nmin, cratu3sm s = (no —n)/ no.

Tabnwiia 2

TpeboBaHUs K OTUETHBIM MaTepHaiaM:

1. Iless paboThI.

2. OyHKIMOHA/IbHAS ¥ IPUHIUTNHAIBHAs. CXeMbI ITpeobpa3oBaressl.

3. Tabnuipl ¢ FKCrIepPUMeHTaTbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpaduKy.
4. Kpatkuie BbIBO/IbI TI0 TabopaTopHOM pabore.

Jlaboparopxasi pabota Ne 2. [TpoMBIILIIeHHBIN ITMPOTHO-UMITYJ/ILCHBIN ITpeoOpa3oBaTesib.
Llesib paboThI: M3yUyeHUe U UCC/IeloBaHe CXeMbl LIMPOTHO-UMITY/IbCHOTO IIpeobpa3oBaTeris
(IIIUIT).

3ajjanue: pa3bop KOHKpeTHOW cuTyaluu Hanagaky [INIT.
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Xop paboTs:

1. O3HaKOMbTeCh C pacrioioKeHHeM H3MepUTe bHbIX IPUOOPOB U OPraHOB YIIPaBJIeHUs
71ab0paTOpPHBIM CTEHZOM; COCTaBbTe IMPOrPaMMYy BK/TFOUEHHUS CTeH/ia (CHavasia BK/IFOUeHHe
CUCTeMbI yTIpaBJieHUs], OLIeHKa ee WCIIPaBHOCTH 110 PUO0OpaM, TOJIbKO MIOTOM BK/TFOUEHHE
CUJIOBOM YacCTy Tipeobpa3oBaTerisi).

2. CHUMUTe peryJMpoBOUHbIe XapakTepucTHKHU rpeobpasoBarenss Usbix=f(Uy) u gBurarens
Utr =f(Uy) npu xomoctom xoze (Ia =0). JanHbIe 3aHecuTe B Tabs1.2. [TocTpotiTe
XapaKTepUCTUKU B OJHOM MacliTabe, UCIOJb3ysl PUC.7.

3. OmpezienuiTe BHIXOHBIE XapaKTepuCTUKW Tpeobpa3oBarenss Usbix =f(IH) u gBuraTesns
Utr=f(In) npu UBbix xx = 40, 50, 60 B. [1lanHble 3aHecuTe B Tab:m.3. [TocTpoiiTe
XapaKTepPUCTUKU B OZHOM MaciiTtabe, UCrosb3ysi puc.8. PaccunTaiiTe OCHOBHBIE TIOKA3aTe/H
pery/ivMpoBaHus: Juana3oH peryaupoBanuss D = nmax/nmin, ctatu3m s = (no — n)/ no.
Tabsurja 2

Tabmmma 3

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesi paboThI.

2. dyHKIMOHA/TBHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. Tabnuipl ¢ FKCrIepUMeHTaIbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpadyKy.

4. KpaTtkue BbIBO/IBI T10 TabOpaTOpHO# paboTe.

Jlaboparopxasi pabota Ne 3. YacToTHO-UMITy/IbCHBIN TTpeobpa3oBatesis (UNIT).

Lesnb paboThl: M3yueHHe 1 UCCIeJOBaHUe cXeMbl Tipeobpa3oBarTeJis.

3amanue: pa30op KOHKPeTHOU cuTyaruu Hamagkd YUTI.

Xop paboThi:

1. O3HaKOMBTECH C PACONI0KeHNeM U3MepUTe/TbHBIX IPUOOPOB ¥ OPraHOB YITPaBJIeHUs
71abopaTOPHBIM CTEH/IOM; COCTaBbTe MPOrpaMMy BK/IFOUEHUs CTeH/a (CHavasia BK/IIoueHne
CHUCTEMBI yTIPaBJIeHHs], OLIeHKa ee MCIIPaBHOCTH 110 IPO0paM, TOJIBKO TTOTOM BK/TFOUEHHEe
CWJIOBOM uacCTH rpeobpa3oBaTerisi).

2. CHUMHTe peryarpoBOUHble XapakTepucTUKy rpeobpasoBarens UBbix=f(Uy) u aBuraresns
Utr =f(Uy) npu xonocrom xoze (In =0). [JanHble 3aHecuTe B Tabs.2. [TocTpoiiTe
XapaKTePUCTUKU B OZHOM MaciiTabe, UCTIOb3ysi pHC.6.

3. OnpesienuTe BBIXOJHbIE XapaKTepUCTUKHU TipeobpasoBaresiss Usbix =f(IH) u aBuraTesns
Utr=f(In) npu UBsix xx = 40, 60, 80 B. [lanHble 3aHecute B Tabs.3. ITocTpoiite
XapaKTepUCTUKU B OJJHOM MacliTabe, UCMo/b3ys puc.7. PaccunTaiiTe OCHOBHBIE TIOKa3aTesu
pery/JvpoBaHus: JuarnasoH peryavpoBanus D = nmax/nmin, cratu3m s = (no —n)/ no.
Tabsurja 2

Tabsuria 3

TpeboBaHUsi K OTUETHBIM MaTepranaM:

1. Llesib paboThI.

2. dyHKIMOHa/IbHAs U TIPUHLUINHMAIBHAs CXeMbl ITpeobpa3oBarers.

3. Tabnuiip! € 3KCTIepIMeHTaIbHBIMU JaHHBIMU U TIOCTPOEHHBIE TI0 HUM TPadyKy.

4. KpaTkue BBIBO/IBI I10 JlabopaTopHOii paboTe.

JlabopaTopHasi pabota Ne 4. TupucTopHbiii perysstop HaripsbkeHusi (TPH).

Llesie paboThI: M3yUyeHHe U UCCIef0BaHNe CXeMbl TIpeoOpa3oBareris.

3ajjanue: pa3bop KOHKpeTHOM cuTyaluu Hanagkyd TPH.

Xog paboTs:

1. O3HaKOMbBTeCh C pacrionoyKeHHeM U3MepUTe/bHbIX TIPUOOPOB U OpPraHoB YIIpaB/eHUS
71ab0paTOpPHBIM CTEHZOM; COCTaBbTe IMPOrPaMMYy BK/TIFOUEHHUS CTeH/la (CHavasia BK/IFOUeHHe
CUCTeMbl yTIpaBJieHHs], OLIeHKa ee WCIIPaBHOCTH 110 PUb0opaM, TOJIbKO MIOTOM BK/TFOUEHHe
CUJIOBOM YacCTy Tipeobpa3oBaTerisi).
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2. CHUMHTe peryarpoBOUHble XapakTepucTUKW rpeobpasoBarens UBbix=f(Uy) u
nsuraresisi n=f(Uy) nipu xonoctom xofe. [laHHble 3aHecuTe B Tab:1.3. [TocTpoiite
XapaKTePUCTUKH B OHOM MaciiTabe, UCosb3ys puc.5. [IpoaHanusupyiiTe XapakTepUCTHUKH.
3. OnpesienuTe BBIXOJHbIE XapaKTepUCTUKU Tipeobpa3oBaresiss UBbix =f(IH) u MexaHuueckue
xapakTepucTuku fgeurartess n=f(In) npu HanpsbkeHuH xosnocToro xoza Usbix xx= 100, 150 B.
[anHble 3aHecuTe B Tabm.4. [TocTpoiiTe XapakKTepUCTUKU B OJJHOM MacliTabe, UCTOb3Yst PUC.6.
[Ipoananu3supymTe XapakTepyuCTUKU. PaccunTanTe OCHOBHBIE NIOKa3aTe/ln pPery/MpOoBaHus:
JvanasoH perynvpoBanus D = nmax/nmin, crati3Mm s = (no — n)/ no.

Tabsuria 3

Tabmuma 4

TpeboBaHus K OTUETHBIM MaTepHasIaM:

1. Ilesib paboTHI.

2. dyHKIMOHA/IBHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarerts.

3. Tabnuipl ¢ FKCrIepUMeHTaIbHBIMU JJaHHBIMU 1 TIOCTPOEHHbIe TI0 HUM rpadyKy.
4. KpaTkue BbIBO/IBI 110 7abOpaTOpHO# paboTe.

JlaboparopHnasi paborta Ne 5. VcciiefoBanue THpUCTOPHOTO ripeobpa3oBaresist yactoTsl (TTIY).
Lesnb paboThl: M3yueHHe U UCC/IeJOBaHUe CXeMbl Tipeobpa3oBaTeJis.

3amanue: pa3bop KOHKpeTHOU cuTyaruu Hamagky TITY.

Xop paboTsi:

1. O3HaKOMBTEChH C PacIio/ioyKeHHeM U3MepHUTebHBIX TPHOO0POB 1 OPraHOB YTIpaB/eHHUs
7abopaTOPHBIM CTEH/I0OM; COCTaBbTe MPOrpaMMy BK/IFOUEHUs CTeH/a (CHavasia BK/IIoueHue
CHUCTEMBI yTIPaBJIeHHs], OLIeHKa ee MCIIPaBHOCTH 110 IPUO0paM, TOJIBKO TTOTOM BK/TFOUEHHEe
CWJIOBOM uacTH rpeoOpa3oBaTeris).

2. Onpesienvte peryivMpoBOYHble XapaKTepucTHKM jBuraress n=k(fBbix) u TITH
UBbix=k(fBbIX).

3. Onpepenure crathyeckue xapakTepucTuku cucteMbl n=f(In) u Usbix= f(IH) npu
BbIxo/1HOM yactoTe TTIY 20 u 35 I,

4. ITocTpoiiTe oMyYeHHbIe XapaKTePUCTUKK B OIHOM MaciiTabe.

5. PaccuuTaiiTe OCHOBHBIE TTOKa3aTe/u pery/IupoBaHUs: 1ara3oH peryiupoBanus D =

nMax/nmin, cratuaM S = (no — n)/ no.

TpeboBaHUs K OTUETHBIM MaTepraaM:

1. Llesib paboThI.

2. dyHKIMOHA/IbHAS U TIPUHLUIMAIbHAsE CXeMbI ITpeobpa3oBareisl.

3. Tabnuiel ¢ 3KCIIEPUMEHTATBHBIMU JJAHHBIMH U TIOCTPOEHHBIE TI0 HUM rpaduKy.
4. KpaTtkue BBIBO/IBI T10 JlabopaTopHOii paboTe.

JlaboparopHast paboTa Ne 6. TpaH3UCTOpPHBIM Mpeobpa3oBaTe/ib YaCTOTHI.

Llesie paboThI: M3yUyeHUe U UCCIef0BaHNe XapaKTepUCTHK rpeobpa3oBaresns yacToTsl (ITH).
3ajjaHue: pa3bop KOHKpeTHOM cuTyal[uu Hamaaku [14.

Xog paboTs:

1. O3HaKOMBTEChH C PaCIo/IoyKeHreM U3MepUTe/TbHbIX TPUOOPOB 1 OPraHOB yTIpaB/IeHUs
71ab0paTOpPHBIM CTEHZOM; COCTaBbTe IMPOrPaMMYy BK/TIFOUEHHUS CTeH/la (CHavasia BK/IFOUeHHe
CUCTeMbl yTIpaBJieHHs], OLIeHKa ee WCIIPaBHOCTH 110 PUb0opaM, TOJIbKO MIOTOM BK/TFOUEHHe
CUJIOBOM YacCTy Tipeobpa3oBaTerisi).

2. OmnpesienTe peryjvMpoBOUHbIe XapaKTePUCTHUKU cucTeMbl N=K(fBbIX) 1

In= k(fBBIX) TIpU paboTe Ha ABUraTe/bHYIO Harpy3ky npu UBbix=10 B B pe)xuiMe MOCTOSIHCTBa
MotHocTH ABuraresis (PaB=const). [JaHHbIe 3aHecuTe B Tabs1.2. [TocTpoliTe XapaKTepUCTHKH,
WCIIO/b3Yys PUC.5 - 7.

3. OrmnpesienTe peryivMpoBOUHbIe XapaKTePUCTHUKU cucTeMbl n=K(fBbIX) 1

In= k(fBBIX) TIpU paboTe Ha ABUraTe/LHYIO HArPYy3KY B PeXXHMMe TIOCTOSTHCTBA MOMEHTa
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nBuraresisi (MaB=const) c Haua/ibHbIMU 3HaueHusiMU Bbix=400 I'y, UBbix=36 B. YMmeHblaliTe
YacTOTy B COOTBETCTBHHU C 3a/jaHieM Tabi1.3, cTabumu3upys TOK JBUTATesIs CHYPKeHUeM
HarpsbkeHus Ha ABuraresie. [lanHble 3aHecuTe B Tab:.3. ITocTpoiiTe XapakTepuCTHKHY,
WICII0JIb3Y$1 pUC.5 - 7. PaccunTaiiTe Anana3oH peryaupoBaHusi D = nmax/nmin.

Tabsurja 2

Tabsuria 3

TpeboBaHUs K OTUETHBIM MaTepHasIaM:

1. Llesib paboThI.

2. dyHKIMOHA/TbHAS ¥ TIPUHLMITHA/IBHAST CXeMbI ITpeobpa3oBarets.

3. Tabnuiel € 3KCIIEPUMEHTATBHBIMU JJAHHBIMH U TIOCTPOEHHBIE TI0 HUM rpaduKy.
4. KpaTtkue BBIBO/IBI T10 JlabopaTopHOii paboTe.

JlabopartopHast pabota Ne 7. ITpeobpa3oBarenb uacTotel ¢ MIICY.

Llesis paboThI: M3yUyeHue U UCCIefloBaHKe cxeMbl TipeoOpa3soBaress (IT4).

3ajjanue: pa3bop KOHKpeTHOM cuTyauuu Hanagky [T4 ¢ MIICY.

Xop paboTs:

1. O3HaKOMBTEChH C PaCIo/IoyKeHreM U3MepUTe/TbHbIX TPUOOPOB 1 OPraHOB yTIpaB/IeHUs
71ab0paTOpPHBIM CTEHZOM.

N3zyuure yctpoiicto ITH VLT 3002.

[Tomaitte mutanue K [TY VLT 3002.

BoimosiHute nepsuyHyto HacTpoiiky [T VLT 3002 cornacHo m.4.1.

3adukcupyiiTe pe3ybTaThl IPOBeJEHHON HACTPOUKH.

6. Onpejenvre pery/JMpoBOYHbIE U Harpy30uHble XxapakTepucTuky [T u anekTponpusosa.
[auuble 3aHecute B Tabsunpl 1 u 2. Tloctpoiire rpaduky, ucrons3ys puc.6 u puc.”.
PaccuuraiiTe OCHOBHBIE NT0Ka3aTeny peryJaMpoBaHUs: Jydana3oH peryaupoBanusi D= nMax/nmin,
cTatu3M S = (no —n)/ no.

PerynupoBouHble XxapakTepucTuku. Tabmuia 1.

Harpy3ounble xapakrepucTuky. Tabmmia 2

TpeboBaHUsi K OTUETHBIM MaTepranaM:

1. Llesib paboThI.

2. dyHKIMOHa/IbHAs U IPUHLUINMAIBHAsE CXeMbl ITpeobpa3oBarers.

3. TabnuLipI € 1O/TyYeHHBIMH JAHHBIMH U TIOCTPOEHHBIE 110 HUM I'PaUKH.

4. KpaTkue BBIBO/IBI I10 JlabopaTopHOii paboTe.

W

5.1.3 MeToauuecKne yKa3aHus /sl 00y4aroImMuXCs 110 CAaMOCTOSITe/IbHOM pabore:

1. [ToaroTOBKA K TIPAaKTUUYECKUM 3aHSITHSIM U J1ab0paTOpHBIM paboTaMm.

[MToaroroBka K j1abopaTOpHLIM paboTaM BKJ/IFOUAeT CaMOCTOSITETbHYO TEOPETHUECKYIO
TIOATOTOBKY K JlabopaTopHO#t paboTe, B TOM UKC/Ie U3y4yeHue OMMCcaHus 1abopaTopHOi
yCTaHOBKH (000pYy/I0BaHMS), COCTAaB/IEHHE KPATKOTO KOHCIIEKTa, MOATOTOBKY Tab/IuI]
n3MepsieMbIX BesinurH. OdopmMiieHre 0TYeTOB 110 JJabopaTopHbIM pabotaM. OTUeT 1o
sabopaTopHoit paboTe Ao/mKeH OBITH 0POPMIIEH TIOC/Ie BBITIO/IHEHHS TabopaTOpHOM paboThl U
JIO/DKeH OBbITh TIpe/ICTaB/IeH /ISl 3alUThl JabopaTOpHOI paboTHI.

2. [TpoMeXXyTOUHBIH KOHTPOJIb 3HAHWUH MPOBOJJUTCS B BUZIE YCTHBIX OITPOCOB U
TIpelyCMaTpUBAET TMpeJBapUTe/IbHYI0 paboTy CTyeHTa C yueOHbIMU MaTepUaiaMy,
KOHCIIEKTaMH JIEKIIUH, C UCI0/Ib30BaHKEM TeOPETUUYECKUX M MTPAKTHUECKUX MaTepHasIoB, a
TaK>Xe ZIOTIOJTHUTETbHOM yueOHOH TuTepaTyphl U pecypcoB VIHTepHeTa.

3. CamocTosiTe/IbHOE U3yUYeHHe Pa3/iesioB Kypca BK/IOUaeT B cedst paboTy ¢ MCTOUHUKAMHY,
KOTOPYIO HeOOX0/JUMO HauWHATh C 03HAKOMHTE/IbHOTO UTEeHUs, T.e. IPOCMOTPEThb TEKCT,
BBIJIEJISIST €70 CTPYKTYPHBIE eJUHUL[BI. [IpU 03HAKOMUTETLHOM UTEHMHU 3aK/1aZiIKaMHd OTMEUaroTCst
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Te CTPaHMUL[bl, KOTOPbIe TPeOyr0T Hosiee BHUMATE/ILHOTO U3yueHUs. B 3aBUCMMOCTH OT
pe3y/bTaToOB 03HAKOMHUTE/IbHOT'O UTeHUs BbIOUpaeTcst AaabHeNImii criocob paboTsl ¢
uctouHrkoM. Ecimm A1s pa3peleHust TOCTaB/IeHHOM 3a/1auy TpeOyeTcst u3yueHre HeKOTOPBIX
(dbparMeHTOB TeKCTa, TO UCTIOIb3YeTCsl MeTO/, BLIDOPOUYHOTO uTeHus1. MI36paHHbIe (hparMeHThI
WY BeCh TEKCT (€C/TH OH 1[eJTMKOM MMeeT OTHOIIIeHHe K pacCMaTpHUBaeMbIM TeMaM) TpeOyroT
BJIlyMUYMBOT'0, HETOPOTI/TUBOTO UTEHUsI C «MbICJIEHHOM NTPOpaboTKOM» MaTepuara.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyuy Mo JUCHMUIINHE

6.1 OneHouyHbIe cpe/CTBaA /1A IPOBe/jeHHs TeKYyIero KOHTpPoJist
6.1.1 cemectp 4 | Tect
Omnucanue nponeaypel.

BrbiaeTcst 6/1aHK /17151 BBICTaB/IEHUS] OTBETOB M BOIIPOCHHK, B KOTOPOM He MeHee 8 BOIIPOCOB, K
KaKZIOMY M3 KOTOPBIX UMEIOTCSI HECKOTBKO O0TBeTOB. OOyUaroIuiics BbIOMpaeT MPaBUILHBIMN
OTBET M 3aHOCHUT ero B OyiaHK oTBeTOB. Ha BbITo/IHeHUe TecTa BbiensieTcs: 15 MunyT. ITTocsie
OTBeTHI CAAIOTCS TIPeroaBaTesito Ha IMPOBEPKY.

KpuTtepun oueHuBaHus.

Kpurepuu onjeHku:

1 ommbka — TecT cfaH;

2 oMOKK — TeCT He CJlaH, 3a[jaeTCsl AOTIO/THUTETbHBIA BOTIPOC W JIOTIOTHATE/IbHBINA TeCT
MPOBOAUTCS paboTa Ha olIMOKamu;

3 u bosiee — TeCT He C/laH, 00yYarOIEeMyCs PeIOCTaB/ISIeTCS BO3MOXKHOCTh TTPOUTH TECT
TIOBTOPHO Ha CJIe/IyIOIlleM 3aHSITUH, IIPOBOAUTCS paboTa Haf, OlIMOKaMU U BbIZIAeTCst
JIOTIO/THUTeTbHOE 33/]JaHue Ha CaMOCTOsITe/IbHOe U3yueHue

6.1.2 cemecTp 4 | Y cTHBII onpoc
OnucaHue npoueaypsbl.
BbIOOPOYHBIH OIMPOC

Kpurepumu oneHuBanus.

1) no/IHOTa U MPaBUILHOCTb OTBETA;

2) cTernieHb OCO3HAHHOCTH, TIOHUMAaHUS U3yUYEHHOT'0;

ITpu oTBeTe B MOJIHOM 00BEME, CTY/IEHT OI[eHUBAETCS KaK «XOPOIIO», MpH yacTuuHoM (50%
0TBeTa) — «yJ0BJIETBOPUTEIBHO», TIPU OTCYTCTBUX MPABU/IbHBIX OTBETOB —
«HEYJIOB/IeTBOPUTEJILHO».

6.2 O1jeHOYHBbIe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUSA
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
NugukaTop AOCTIOKeHUs
Kpurepumu onjeHuBaHus (MeToapBI)
KOMIIeTeHI|UH
OLleHHBaHMA
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NMPOMe)XyTOYHOH
arTecTaluu

[IKC-2.13

3HaeT COBpeMeHHbIe
eCTeCTBeHHOHayuHble U TPHUK/a/HbIe
3ajaun 3/IeKTPO3HEPreTUKH u
3/IeKTPOTEXHUKH, BK/IKOYAs 37€eMeHThI
CUJIOBOM  37IeKTPOHHKU MeTO/lbl U
CpeJiCTBa WX peLleHusl TPUKIAJHbIX U
HCCIIeloBaTe/IbCKUX 3ajau;
ymeer HaxXOJUTb HecTaH/lapTHbIe
peileHMss  MpodecCMOHaNBHBIX  3a7ay,
TPUMEHSITb  COBPEMEHHble METOAbl U
cpefiCTBa WCCIIeIOBaHMS,
MPOEeKTUPOBaHMUS, TeXHOJIOTUUeCKOn
MO/ITOTOBKU TPOKM3BO/ICTBA u
SKCIUTyaTaluy 3/1eKTPOIHEPreTUUeCKUX 1
3/1eKTPOTEXHUUECKUX 00BEKTOB,;
BJIaJIETh COBPEMEeHHBIMU
M3MepUTeIbHBIMU U KOMITbIOTePHBIMU
CUCTEMAMU W TEXHOJIOTHSIMH, HaBbIKaMH
odopm/ieHus], Tpe/ICTaBIeHUSI U 3alUThI
pe3y/IbTaTOB pelleHusl.

YcrtHoe
cobecemoBaHue TIO
TeopeTUYeCKUM
BOIIPOCaM U
BBITTO/THEHHE
MPAKTHUYECKUX
3a/laHuH W/
nabopaTopHBIX
pabor

[IKC-3.1

3HaeT

OCHOBHbIe (pM3MUeCKUe 3aKOHbI, SIBJIeHUS
U TIpOLlecCbl HAa KOTOPBIX OCHOBAHbI
TpoTeKarollie AuHaMHUYeCKUe TPOLeCcChl
B OCHOBHBIX 371eMeHTax
3/71eKTPOTEXHUUECKUX YCTaHOBOK,
TIPUHLIMIIBI COCTaBJ/IeHUsT cxeM
3aMellleHUsT [T pacyeTa  KOPOTKMX
3aMbIKaHUM, pEXUMOB U  APYIrux
pacyeToB;

Bnageet

- OMNMCaHWeM OCHOBHBIX (U3UUECKUX
TPOLIECCOB U $IBJIEHWM, MPOTEKAaIIUX B
3/71eKTPOTEXHUUECKUX yCTaHOBKaX;
- MeTOJaMH pacueTa pPEXUMOB U
rapaMeTpoB, = OCHOBHBIX  3JIeMEHTOB
3/71eKTPOTEXHUYECKUX YCTAHOBOK.

YcrHoe
cobeceoBaHue TIO
TeOpPeTUUYeCKUM
BOIIPOCaM U
BBITO/THEHHE
TPAKTHUYECKUX
3a/laHuH W/unu
nabopaTopHBIX
pabor,

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHOMN aTTecTaniu

6.2.2.1 CemecTtp 4, TunoBbie OL[eHOUHbIE CPeACTBA /IS IPOBe/eHHsI YK3aMeHa 110

JUCHMIUTUHE

6.2.2.1.1 OnucaHue npoueaypsbl

JK3aMeH (3aueT) Mo KypCy NpOBOASTCS B TMCbMEeHHOW WM YCTHOM (hopMe. DK3aMeHal[OHHBIN
OueT CoAep)KUT TeOPeTUUYEeCKU BOTIPOC U 3a7auu. [1o TeopeTUuecKoMy BOTIPOCY M KaXKZI 0k
3ajlaue BBICTABJISI@TCS OLeHKa T10 NATHOA/UTbHON crcTeMe.
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6.2.2.1.2 Kpurepuu orjeHUBaHUs

Knaccudukarus ynpas/seMbix ipeobpa3oBaresiei.
[TpyHLMI AeCTBUS YIIPaB/ISIeMOT0 BBITIPSIMUTEIS.
[TpuHIMI JeCTBYS IUPOTHO-UMITY/ILCHOTO TIpeoOpa3oBaTelis.
[TpuHLMN JeCTBYS YaCTOTHO-UMITYJ/IbCHOTO TIpeobpa3oBareris.
[TpuHLMI AeMCTBUS pery/siTopa HarpshKeHWsl IepeMeHHOr0 TOKa.
[Mpuniun aevictBus [TY co 3BeHOM MOCTOSTHHOTO TOKa.
[TpuHIMN JeiCTBYST HEITOCPeICTBEHHOT 0 TIpeo0pa30oBaTe/isi YaCTOThI.
@yHKIMOHa/bHAs CXema YIIpaB/isieMOrO BbIIIPSIMUTEJIS.
OyHKI[MOHA/TbHAS CXeMa IITUPOTHO-UMITY/IbCHOTO TTpeobpa3oBaTeis.
dyHKI[MOHaIbHAs CXeMa YaCTOTHO-UMITYJIbCHOTO Tpeobpa3oBaTerisi.
DyHKIMOHAaIbHAs CXeMa peryJ/siTopa HarpssKeHUs lepeMeHHOr 0 TOKa.
®yHKUMOHa/bHasA cxema [TH co 3BeHOM MOCTOSTHHOTO TOKa.
dyHKIMOHAMbHas CXeMa HerloCpe/ICTBEHHOTO TipeoOpa3oBaTesisi YaCTOTHI.
[IpuHLMIIManpHas CxeMa yIpaB/isieMOro BbIIPSMUTEJIS.
[MpuHIMNIUanbHas CXxeMa IIUPOTHO-UMITYJILCHOTO Ipeobpa3oBaTelis.
[MpuHIMNUanbHasE cXxeMa YaCTOTHO-UMITYJ/IbCHOTO TIpeoOpa3oBaTelis.
[IpyHLMNIMaIbHAas CxeMa peryJiiTopa HarpsKeHUsl IepeMeHHOI0 TOKa.
[MpuHumnuaneHas cxema [TH co 3BeHOM MOCTOSIHHOTO TOKA.
[puHLMNMaIbHAS CXeMa HeTroCpeACTBEHHOTO TIpeoOpa3oBaTeisi YaCTOTHI.
XapakTepuUCTUKHU YIIPaB/IsieMOr0 BbITIPSIMUTEIS.
XapaKTepUCTUKH TUPOTHO-UMITY/ILCHOTO IpeoOpa3oBaTesis.
XapaKTepuCTUKH YaCTOTHO-UMITY/IbCHOTO TIpeoOpa3oBaTe/isi.
XapakTepuCTHUKU PeryJiiTopa HarpsKeHUsl [lepeMeHHOI0 TOKa.
Xapakrtepuctuku IT4 co 3BeHOM TTOCTOSIHHOT'O TOKa.
XapakTepuCTUKH HeImoCpe[CTBEHHOTO 1peobpa3oBaTterist 4acTOTHI.
[TpuHuMnyanbHas cxemMa TpaH3uCTOpHOro 114 co 3BeHOM TTOCTOSAHHOTO TOKA.
DyHKI[MOHa/IbHAsA Cxema TpaH3uCTOpHOro IT4 co 3BeHOM ITOCTOSTHHOT'O TOKa._

Y noBnerBopurebH
OT1nuHO Xopouio R HeypoBeTBopuTe/1bHO
OT/INUHOE JI0CTaTOYHO T10/THOe rpremiemMoe pe3y/ibTaThl 00yUeHus
[TOHUMaHHe [IOHUMaHHe OHUMaHHe He COOTBeTCTBYIOT
rpegMeTa, rnpegMeTa, rnpegMeTta, MHHUMa/IbLHLIM
BCECTOPOHHUE XOpOLLIMe 3HaHUS, | yAOBJIeTBOPUTE/IbHbIE TpeboBaHUSM
3HaHUsI, OTJIUUHLIe YMEeHHUS U 3HaHUs1, YMEHUS U
YMEHUs U B/IaJI€HUS. B/1aJIeHUS.
B/IaJIeHUs.

7 OcHOBHas y4yeOHasA MTepaTrypa

1. Po3anos 0. K. CunoBast 3/1eKTpOHHKA : yueOHHK I10 HarpaB/IeHUIO TIOATOTOBKU
"OneKTpoTexXHUKa, 7ieKTpoMexaHuKa 1 snekrporexHonoruu” / FO. K. Po3anos, M. B.
Ps6ouniikuii, A. A. Keachiok, 2009. - 631.

2. yxaeB M. I1. CusoBasi 3/1eKTPOHUKA [ D/1eKTPOHHBIN pecypc] : MeToAMuecKue yKa3aHus Jis
nabopaTOPHBIX 3aHATHM 15 CTyAeHToB HampaBienus: 140000 - OHepreTrka, SHepreTUYecKoe
MallMHOCTpOeHue U 1ekTpoTexHuka / M. I1. [lyHaes, 2012. - 46.
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3. lynaeB M. I1. CunoBas 31eKTpOHUKa [D/IeKTPOHHBIN pecypc] : MeToAuuYecKue yKasaHHs [jis
MpaKTUUYeCKUX 3aHSITHI /i CTyAieHToB HarpassieHus 140000 - OHepreTuka, 3HepreTuyeckoe
MallMHOCTpOeHue U 1ekTporexHuka / M. I1. [lyHaes, 2012. - 23.

4. [lynaeB M. T1. CuioBasi 3/1eKTPOHUKA [ D/IeKTPOHHBIN pecypc] : yueOHOe mocobue ajist
ctyaeHToB HanpasiaeHus: 140000 - DHepreTrka, SHEPreTUYECKOe MallIMHOCTPOeHUe U
snekTporexHuka / M. I1. lyHaes, 2012. - 123.

5. UmoiieHko B. B. CunoBas 37eKTpoHUKa : labopaTopHbIi TpakTUKyM / B. B. WntorieHko,
2022. - 132.

8 lonostHUTe/TbHAs yueOHasi TUTepaTypa U CipaBoOYHast

1. Cemenos b. FO. CunoBas 371eKTpoHHKa fi/1s1 irobuTtesei u npodeccruonanos / b. FO. CemeHOB,
2001. - 327.

2. Yunesimc bappu. CusioBast 3neKTpoHuKa: [1pubopsl, mpyMeHeHUe, yIipaBJieHue : CIIpaB.
nocobuie / Bappu Yunbsmc; [epeBog c anrs. B. B. ITomoga, 1993. - 239.

3. 3uHoBbes I'. C. CuoBas 3/1eKTpOHHKa : yuebHoe rocobue 151 6akanaBpoB 110
crieruanbHOCTH "IIpomebiiiiieHHas snekTpoHuka" / I'. C. 3uHoBbeB, 2012. - 667.

4. Onumenko I'. B. CunoBas ssekTpoHuKa. CHIOBBIe TTOTYTIPOBOIHUKOBLIE TIpeoOpa3oBaTesn
TSI 37IEKTPOITPUBO/Ia U 37IeKTPOCHabKeHUs : yuebHoe rmocobue fijisi 6akasiaBpOB M MaruCTPOB TI0
HarnpasieHysm 13.03.02 u 13.04.02 "OnekTpo3HepreTuka U 3jekTporexHuka" / I'. b.
Onuienko, O. M. CocnuH, 2016. - 120.

5. JynaeB M. I1. CusoBasi 3/1eKTPOHHKA : METOAMUECKHe YKa3aHus [yt TabopaTOpHBIX paboT:
HarpassieHre moAroToBky 13.03.02 "DeKTposHepreTHKa U 3/1eKTPOTeXHUKA'": TIPOUITL
"DeKTPONPUBO/, U aBTOMaTHKa'": KBamudukauys (creredb) 6akanaBp / M. I1. [IyHaes, 2018. -
53.

6. yHnaeB M. I1. CusioBas 3/1eKTPOHHMKA : METOAMUECKHUe YKa3aHUs JJ1 TPaKTUYeCKUX 3aHATHM:
HarpaB/eHue noArotoBku 13.03.02 "OnekTposHepreTrkKa U 371eKTPOTeXHUKA'": TPodUb
"DneKTPONPUBO/, U aBTOMaTHKa'": KBamudukauys (crenedsb) 6akanasp / M. I1. [IyHaes, 2018. -
23.

7. CuoBas 371eKTPOHUKa : pUMepbl U pacueTsl / . Yaku [u gp.], 1982. - 382.
9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHO/JIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office 2003 VLK (moctaBku 2007 1 2008)
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12 MaTepua/IbHO-TEXHUUECKOe 00ecreueHne JUCIHIUTHHBI

1.

2.

8.

9.

KomrmiekT yue6Horo o60pyoBanusi "OCHOBBI CUIOBOM 3/1eKTPOHHUKU " MCTIOH.MOHO6/104.

20057 Bonber™metp B 7-37

. 312133 Jlaboparophsiii creHg K-32/Komriekt/

. 312134 JlabopaTtopHsiii ctery K-32/Komriekt/

. 310584 T'eHeparop cUrHaa0oB HU3KOUacTOTHBIN ['3-109
. 13219 Mocr niepem. Toka P 571

. MunuBonsT™MeTp B3-56

312129 JlabopaTopssiii cters K-32/Komrinekt/

13216 Dnektpometp 3/ 05M

10. 13786 JlabopaTopHsiii cTeHy, "JIyu"

11. 13785 JlabopaTopHbiii cTeHp "JIyu"

12. Ocuunnorpad ofHOKaHaIbHBINI

13. KomriiekT ylabopatopHoro o6oppygoBanusi "OCHOBBI CHUIOBO# 3eKTpoHuku' OCD1-H-P
(HacTo/IbHOE UCTIOIHEeHYe,PyYHasi BepCusi)

14. HoyT6yk Lenovo IdealPad B5045 (39,62" mm;ITamsats 41°6;ITporjeccop 4sapa,Mo/ie/b
6410;2Kectkuit auck 500I'B)

15. DkpaH Classic Scutum

16. 311971 IIpubop b5-47 /VICTOUHUK MUATAHKMS IOCTOSTHHOTO TOKa/

17. 13213 Hynbunaukatoop P-582

18. 20084 Nszgenue 87A-01 "JIyu"
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