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1. HEJH OCBOEHUA JTHCUHILIHHBI
Heasvu ocsoenns ancunnanub: ssnsiores: npuobpetenne 3Hannii 0CHOBONONArAIOUIHX
NPHHUHIOB ODECHeYeHHs HANEAKHOCTH CHCTEM MEKTPOCHAGKEHHSA C NMOMOLUIBIO COBPEMEHHEIX
CPEACTB MMEKTPOHHOH annapatypsl H peneiinod sammtel (IAP3); hopmuposanne cnocobuocTei
HCMONB30BATL  TEXHHYECKHE cpesicTBa DAP3 npm  pemenun 3anau  npodeccuonansHoi
ACHATEABHOCTH  MArHCTPOB N0 Hanpasnenuio noarotroskn 13.04.02 Dnekrposnepremnka u
MIEKTPOTEXHHKA; (POPMHPOBAHHE T[OTOBHOCTH K OOOCHOBAHMIO NPMHATEIX TeXHHYECKHX

PeLleHNIT ¢ YUETOM IKOHOMHYMECKHX H IKOTOTHYMECKHX TIOCHSICTBHIA HX NPHMEHEHHS.

2. MECTO JHCHHMILIHHBI B CTPYKTYPE OI1OII BO

Jucunninna «Jaewrpornas annaparypa n peAeiiHai 3L IAEKTPOIHEPIeTHRI OTHOCHTCA K
o0f3aTe/bHBIM  JHCUMIUIHHAM  BAPHATHBHON  9acTH  OCHOBHOMN npodeccHonansHof
obpasoparensHoit nporpammer (OTTOIT) MarucTpatypht no Hanpasiennio noaroroskn 13.04.02
IMEKTPOIHEPreTHKa W MeKTpoTexHuka. JIMCUMNIMHA NOrHYECKH, COJIEPKATENBHO  H
METOAHYECKH TECHO CBA3AHA ¢ pAAOM AucuuruiMH Gakanaspuata no sanpasaesmo 13.03.02
(npouae «InexrpocHabmennen) H THCLMIUTHHAMH NEPBOTO H BTOPOro ceMecTpos Gazopoil u
BapuarieHoil  wacteit OIOIl wmarmerparypw. Mayuenwe 5mux amcudnmun  dopmupyer
UBXOHBIC) IHAHAA, YMEHHA H FOTOBHOCTH, HEOOXOMAMMBIE /U1 H3YYCHHA Kypea «DaekTpomnHas
ANMAPATYPA I PEACTHAN 3ALINTA IACKTPOsHepreTikin. B 4acTHOCTH, 3HAHHS METOAOJIOIHH HAYKH,
ymenHs  obofware W asanmauposats  MHGOPMANHIO © coBpeMeHHBIX  npobnemax
EKTPOIHEPTETHKH, YMEHHA (POPMYIHPOBATE HENH HAYYHBIX HCCAeaoBaHuil B BLIGHPaTL 1MyTH
HX JOCTHMKEHHA, NOTOBHOCTH HCIOJL30BATH KOMIBIOTEPHBIC H MATEMATHYECKHE MOICHH Kak
CPeACTBA OCBOCHHS HOBOH JMCUMIUIHHBI, CHOCOOHOCTH BRIABIATH (PHIMYECKYIO OCHOBY
(PYHKIMOHHPOBAHUS SACKTPOHHOIN ANNapaTypsl ¥ peieiinoil satmrrs, NOHHMATE AKTYANBHOCTH
pelueHns HayuHbIX npobieM B 310# obnacTh.

K wncay amcumnmaun Gasosoil u sapuatusnoii wacteii OITOIT marucrparypsi, manbonee
TECHO  CBABAHHBIX C  JIMCUMIIMHON  «DAexTpoHHas annaparypa @ peaeifnas  3anurma
sACKTposHepreTHKIn OTHOCATC «dunocopus Texumueckux naykn, «Cospemennsie npobaeMmsl
anekTpoanepreTukn», «Komneiorepasie, ceresbie ¥ HHQOPMAIHOHHBIE TEXHOIOTHHHH
«CoBpeMeHHble TEXHHYECKHE CPE/ICTBA Nepeladn eKTpoIHepriny. B peiyastate ocBoenms
ITHX JIMCIHIUTHH TMPHOOPETAIOTCA 3HAHMA OCHOBHBIX JTANOB PA3BHTHS CPEACTE AHAMHOCTHKH
BLICOKOBOJILTHOTO  oDopyoBanna, (QoOpMHpYeTCs UENOCTHOE NpPEeACTARICHHE © HAYYHBIX

npobaemax B a10ii 001IACTH, METOIOAOTHH, CHIOCODAX H CPEACTBAX HX PEIICHHS,



JIHCUMIUTHEA «DAeKTPORHAR ANNAPATYPA M PEACHHAR 3IALITA IACKTPOSHEPreTHKIM HIPAET

BAKHYIO

POtk B NOATOTOBKE MarucTpantoB K npeayemorpensoii Ol wayuwro-

HCCIEI0BATENECKOM NPAKTHKE H K BEINOIHEHHIO BHITYCKHOM kpanudukannonoi paGoTsi.

3. KOMINETEHIHH OBYYAKUWENOCH, ®POPMHPYEMBIE B
PE3VJILTATE OCBOEHHUS JTHCITATLIHHBI

B peiyasTare OCBOCHHE [HCHHIUIHHBI «JACKTPOHHAR AUTIAPATYPA M PEACHHAd  3anurm

srexTposneprerikie  OOYMMIOMMIACE  OIDKEH JIEMOHCTPHPOBATH  CCAYIOUIME  PE3YILTATHI

oDpasoBaHHA:

1)

2)

3)

IHATH METOB! YHpaBieHus npoektamu paspaborkn cpeacts DAP3 (TIK-10):
METOIMKH TeXHHKO-IKOHOMHAYecKkoro obocnosanns npoextos ([TK-11); anropurel
[UIAHHPOBAHNA H MPOBCJICHUA  MCTBITAHWI  WICKTPOTEXHHMECKHX H
AneKTpoINepreTHIeckux yerpoiicts u cuctem DAP3 (TIK-25); cnocobs obecnetienns
¢ nomomsio cpeactds IAP3 adipexTHBHOCTH NPOH3IBOACTBEHHO-TEXHOMOTHYECKHX
peaumoB paboTsi obbekToB aekTpoanepreTky (T1K-26)

YMETh OLUCHHBATH PHCK M ONpElenaTs Mepsl no ofecnevdenuio Oe30macHOCTH
paspaGaThiBaeMBIX HOBRIX TexHonoruii u cpeacrs DAP3 (T1K-3); nposonTs noHeK
No HCTOMHMKAM narenTHoH wudopMmamun, ONpENeNATs NATEHTHYIO HHCTOTY
pazpabarniBaembix obbvextoB DAP3, nogrotasimMBaTe TEPBHYHBIE MATEPHANL K
MATEHTOBARMIO H30OpeTenwil, perncTpamnn nporpams s DBM n Gas panuwix (ITK-
4): NPOBOIMTE IKCHEPTH3L MPEUIATAEMBIX IPOCKTHO-KOHCTPYKTOPCKHX pelmeHni 1
HOBBIX TexHonoruveckux pemennii 8 cdepe DAP3 (T1K-5); ymers (opmynnposats
TEXHHYECKHE 3ajanns, paspabareiBaTe W HCMONBIOBATH CPEICTBA ABTOMATHIALIMH
NpH MPOSKTHPOBAHHM W TEXHOIOrHYECKOH MOArOTOBKE CPEACTB DAP3 (ITK-6):
NPUMEHATE METOIbl AHATH3IA BAPHAHTOB, Pa3pabOTKH M TOMCKA KOMIPOMHCCHBIX
pewennit ipumenenna cpeacts IAP3 (TTK-7); ymers IKCIIYaTHPOBATE, NPOBO/IHTE
HCIIBITAHNA H PEMOHT TexHonorndeckoro obopyaosanns IAP3 (11K-22); npumeHats
METObI M CPEACTBA ABTOMATHINPOBAHHBIX CHCTEM YNPABICHHA NMPH SKCIUTYaTallHy
IAP3 (1TK-23); npuuumare pemenus B obnactu IAP3 ¢ yuerom amepro- o
pecypcochepexenns (TTK-24).

BAAAeTH cnocofpocTavn AeficTROBATE B HECTAHAAPTHLIX CHTYALIHAX, BOTHHKAIOUIAX
npu oxcnayaraumn JAP3 (OK-2): snazets CcrnocoOGHOCTAMH K CaMOpPaiBHTHIO
caMOpeaIN3aIliH, HCIONEIOBARMIO TROpYeckoro notennmana b cdepe DAP3 (OK-3);
cnocobHOCTEIO  QOPMYIIHPOBATE  LI€IH M 3a1a4H  HCCHEJOBAHMA, BLIABIATL

NPHOPHTETHl PCIICHAA 3a%ad4, BhlﬁlH]}aTh H CO31aBaThL KPHTEPHH OLUECHKH KOMIIOHCHT



DAP3 (OIIK-1); cnocoBHOCTBIO NPHMEHNATH COBPEMEHHLIC METO/IbI HCCIEI0BAHMKY,
OLEHHBATE M NPEACTARNATE PEIyNLTaTH  BeinonHeHnHod paborst  (OIK-2):
cnocoGHOCTHIO HCMONB30BATL YITYONCHHBIE TEOPETHYECKHE H MPAKTHYECKHE THAHMA,
KOTOPBIE HAXOJATCH Ha nepenosom pyOexe Haykw W Texunkn B obnact DAP3
(OITK-4): cnocofHOCTLIO MIAHKPOBATE M CTARHTL IAJAYH HCCAEIOBAHKA, BLIOHpATE
METOIE  IKCNEePHMEHTANLHOH  paboTel, HHTEPNPETHPOBATL W NPENCTABANTH
pesyabTarhl  HayuHbiX Hccaedopanmii B chepe DAPI ([1IK-1); cnocobroctsio
OCYHIECTRIATE  TEXHHKO-IKOHOMH4Yeckoe  obocHosanme mnpoektos  ([TK-11);
CNOCOOHOCTRIO K PEATHIALMH PA3IHYHLIX BHIOR y4eGHOH paboThl NpH NpoBeieHHN
JAHATHI B rpynnax noesinienns kpamndurannn b chepe IAP3 (TTK-21).

4. CTPYKTYPA H COJIEPZKAHHE JIMCIHILTHHBI

Of1man TpyaoMKOCTh AHCIHILTHHE! cocTaBAeT 3 sauérubix euninl, 108 qacos.
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VITPARTEHHE B CHCTEMAX KOHTPOIE
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5. OBPA3OBATEJIbHBIE TEXHOJIOIHH

5.1. JlexuMOHHEIE 3AHATHS NPOBOAATCH B AYIHTOPHIX. o00pYNOBAHHBIX KOMIBIOTEPAMH,
JIeKTPOHHBIMA NPOEKTOPAMH H HHTEPAKTHBEHAIMA JIOCKAMH, 9TO MO3BOSET COYSTATh AKTHBHBIC
M HHTCpPAKTHBHEIC (OPMBI  MPOBEACHHA sauaTHil. Yrenwe JEKHMil  CONMPOBOMKAACTCH
AeMOHCTpauMeil KOMIILIOTEPHLIX cnafinon, obmmM KoawdecTsom 48 T (HaGop caaitnos
COZIEPIKUTCS B MNEKTPOHHOM TIPHIOKEHHH K paboueil nporpamme).
5.2. TlpaxkTHueckHe 3AHATHA MPOBOIATCH B komnstotepom Knacce. Okono 40% BpemMeHH
NPaKTHYECKHX 3AHATHA OTBEJACHO  HA untepakTHBHbie  opmbl  oByueHHA pabore ¢
TEXHHUECKHMH CPEJCTBAMH ABTOMATHIHPOBAHHOIO amanusa W ynpasnenus. Jlas  3Toro
MCMONB3YIOTCA KOMITBIOTEPHBIE CHMYIALIHHE HpeyTpesIeHAs aBAPHITHBLIX PERHMOB € NOMOLIBK
cpeacTs DAP3 Ha cleylounmx oOBEKTAX VIEKTPOIHEPreTHKH!

e cuiosoM TpancdopMaTope;

e BHICOKOBONBTHOM BhIKIIOMATENE,

o paspaanmke u OITH.

B xofe NPaKTHHECKHX 3aHATHIA CTYACHTH HCnoNB3yIoT yueGHYl KOMIBIOTEPHYIO Oaay
nannsIx no cpeactsam FAP3 B cucreMax ANEKTPOCHADKEHIMA.

[IporpamMMHBIe CPEACTBA UIA NPOBEACHAA NPaKTHYECKHX 3aHATHI B uHTepakTHBHO# dopme
COJICPIKATCA B HIEKTPOHHOM NPHIOKCHHHA K paboueii nporpaMme.
5.3. [lporpaMMHbIC CPEACTBA 18 NIPOBEACHUA NPAKTHHECKAX SAHATHI B HHTEpAKTHBHOI (opme
coNepAkaTes B IEKTPOHHOM NPHICKEHHH K paGoueii mporpamme. B xone CAMOCTOATENBHBIX
3aHATHIl CTYAEHTEI HCIOIBLIYIOT yuebnyio KoMnbioTepHyio 6asy JaHHBIX 110 cpeactam JAP3
cHCTeM  ANeKTpocHalKeHMs, NpPOrpaMMHLIE CPEACTBA LA HOAFOTOBKH K TMPAKTHYECKHM
sauATHAM B MHTEpaKTHBHOIN (opMme, a TAKKE MATCPHATLI yuefHO-METOMUECKOTO KOMILIEKCA

JHCHHNIHHEL.



6. OHEHOUYHBIE CPEICTBA LI TERYUIELNO KOHTPO. 1S
YCHEBAEMOCTH, HPOMEZRY TOYHOH ATTECTAII B YUEBHO-
METOJOHYMECKOE OBECHEMEHHE CAMOCTOSTEALHOH PABOTHI

CTYJIEHTOR
Jlas TeRVIIErO KOMTPOAS VENERACMOCTH HPHMCHRETCH PERTHHT-KOHTPOIL. DPORIHMBIL B
thopse Tectnposanns na S-i 8-it w1246 weacae, Tpomemyrounas arrectanns HPOBOAMTCH |

ihopye v,

6.1 Peitrumr — wonvpoan Nel

RAKHE MICKTPOHHBIC KOMIOHEHT B HATLIBLIOTCH BEHTHIAMNT?
e OBEI0NNE QIHOCTOPOHHER NPOBOANMOCTEIO 1 Heanneiinei BAX
o Pervanpyionme 1anieHne B ek TPHICCKHN CeTa

e HMeioume BHHTOBYK TEPeaay MCeHIy MK TPOIaMH

Kiakne penTmian OTHOCHTCH K MHCIY HEVIIPARIHCMbIN ¥
o |lllaposuic
o JlHom

- | H|‘|llll.'I'1.'I|'.l'm

RAKHE BEHTHIN HSHIBIOTCR BEHTIIAMI ¢ HENOMHLIM YIpaBIeHem”
e | panmcrop
o L amMbie MLICHBEHE

s L) LTHEMTE P OHH BIC THPHCTORR

Koakue senmin/m b BOTER BEHTHARME ¢ NOAHKIM Yipasictmes”
e (LIHOONePALTHOHHLIE THPHCTOPE
o |GHIT- rpadieTop

e luooam

Kakoii i3 cinocotoB vAPAEICHHS THPHCTOPAMH HANDOAEE HHCTO NENOALIVETCA 1 YCTPOHCTRAX
CHIOBOR VIEKTPOHHEN

o sy bt

o [lorenumainii

o Yacroruwi



Karme 18 yCA0BIS HAL0 BHNOTHITE 195 OTOHPaHIs THpueTopa’
o [ozars npayoe nanpssenne  Harpers
o Tloaars 05paTHOe HANPRKENIE 1 HMIVILE TOK Hi VIPABARILN VIeKTpOL

o Tloaars npasioc HanPSmREHne 0 IMIYALC TOKD 18 VIPaBASIONT VICKTPO

13 KakHX YCTPolcTrax HanGo1ee McTo npHMeHSIOTCN THpHeTOpH !
* R rpanchopaMatopas
* B VIPARIHCMLIN BLUTPIMHTEIAN

* B PEAYKTOPAN

Mo HYKRHO caearh, 41006 TaKPIITE OAHOONEPAIHONHLL] THpuetop!
e HasMenn s noaapHocTs HAPSKEHMS MERAY AHOLOM H KATO10M
o CHManTh HAIPRAKCHIE 10 5 ROTE)

o lodars many ase ToKa Ha yIpaRasnonnit ek pos

Hie rakoe GTO-rwpucropa?
o Norapesmme tupuctopi
o  THPHCTOPK ¢ HOAHBIM YIPARACHIEM

e Cambie MOUHBIC THPHCTOPE

0.2, Peittunn — wonrpoan Ne2

RAKOE SHAMEHIE BUXOIHOTD HANPAACHNS BRIAPAMHTEA HATLIBACTCH CPEAHEBLITPAMICHHLIM T
o Makenmanuuoe
o Heaoe ot BRnpasiIeioe

o ('peaee sa nepuod

Kakono cootnomienie Mesy aehictayionms maaenuem wanpamenns (U ) Ha sxoe
OAHOMOAYHEPHOIHONO BRIPIMHTCAS H CPCAHCRMNPAMACHHBIM SHANCHHEM Hanpaxerns (1)
Ha ero Beixoae”

+»  L=090),

o Ll=0.45005

o Ug=1.17U,,



Kakoso cooTHOMICHIE MEAKILY ACTICTBYIOUHM THAIEHIEM Hanpskenns (L ) #a sxoae

FPEX(IIHOTO MOCTOBOIO BILIIPSMILTTEIN | CPEAHEBLINPANICHHBIM SHAYCHHEM nanpiucenns (1)

HY Cro isixase?
B I.:|| :.3"'". Ir“
. l Int ”-"1:_'] .m.

L [:II [-[?l III\,

Rakoma 400 1o m 1y AnCanmil BuXOAHOT o HAHPHREHUN TPENDAINOTO HYICBOIO BRIPIMITEN
e 3001
e 10011

e |501n

RakoBa Mac roTa nyascanmii BrXoIHOro HANPSEKEHHA TPEXDATHOND MOCTOBOTO BRINPAMUTE S
s 300 1n
s 00y

s |50y

JLst wero npeanatanennl CraganBIOnIne quertpsl sanpssreaedi”?
o L crnamusanns uepostocteil BAX
o JLas YMEHBIICHIA DVIBCAUNI BRIXOAHOTD HANPHKEHHS

o JLis YMEHBINCHMA CKAMKOB BXOAHOIO HIN PSS H Y

Hro masntacres koxdupuimentom coskmmanmus Guanrpa’
*  CTCNeHE YMEHBIICHIS CRIVIOR (W ihTpa
¢ Orhomesne KosgdrimenTon 1Y 1ncaunii BXoIH0r0 HANPIBKEHIS BLITPAMITEIS (et
(manrpa n ¢ guasrpos

*  UTHOIEHHE HOCTOT BXOAHOTO 1 BLINOLIONO HATPHECHI]

Kakoso nasaavenne nusepropon HaAnpaACHus”
®  [IpeodpaioBkinath HOCTORHIOE HAIPSKCHUE B HEPEMEHHOE
*  HHBEPTHPOBATH NOARPHOCTH NOCTORHHOTO HAN paAce s

*  Hupepruposars (aiy nepeMenioro Hanpssens



RAKOBO HATHAMCHHE KOHBEPTOPOB HanpRKeHns
e [peodpaiossmarh nOCTOANHOE HAIPAKEHIE B NEPEMEH HOE
*  Husepraposars nOASpHOCTE TOCTOSHHOTO HANPARCHII

s [lpeofpasoBuiBars NOCTORHHOE HANPHACHHC B NOCTOAHHOS IPYIOro THANCHHA

Kpome asronoMubix KaKHe el ~IBEPTOPL NPHAMCHIIOTC B VICKTPOHEpreTHre?
e Cviepennnie
*  Heaomuie cernio

o Bouivinsue

HHO HsuBac1en YoM YOpasienis oanofa i THPUCTOPH X BRIDPIsMITEICR
o VI00 MERAY VICKTPOAAMI THPHCTOPE
o VIoa. onpesensionini MOMENT MOAAMH MMIYILCA HE VIPABARIOLL1 WICKTPOL
THPHCTOPa

¢ Nron GaioBoro CABMI BXOAHOTO HANPHKEHHS OTHOCHTEILHD BRIXOIHOTO

Kakono cootHomenne sesay yramu FUPABICHHA [Y) 1 0Bepeskertnd (0) THPHE TOPHBLIN

npeodpaosareaci'’!

o - 180 -y
e B U0-y
o B=1804y

B 4EM 3ak10%a¢ TeH BPEAHOC BANAHKE BEHTHBHLIX NPCOOPsOBATEIEH Ha IHTHOULYIO CeTh
o Cimmaor KoOpHIHEHT MOIIHOCTH
o VNVAIROT BHCUIHTH BI

o VECIHUHBIOT SacToTY

Kakne MUEPL NPCANTPHHAMARKOTCH UIH CHHWEHHEA HPCHOTO BAHHHNE BEHTIHIBHBIX
NPEOBPATORATENCH 1A NHTDOWVIO Cerh’

s Normasawmsaores BYU-sarpaanrem

. Yt"lilllili-!._'lllﬂiil-i'l'lﬂﬂ HHM!EL‘L‘H'I'LHTIJ |‘N:HHI11H!IHH MOLIHOCTH H I:I:IH.II:F'Pi-I

e VeraHanamsaores (Pt phl # HECOCH

Kakosu riasisie yukimmn yerpoficTs yupasicuus BeHTHABHMMK npeobpatosatenami’



CHPEACTHIOT MOMENT 10234 B POPMIPYIOT YIPABIRIOUIHE WMITY ALK
Hasensior noasiprocTs Hanpsskenns na THPME TOPAx

VIPasasion noAaueil oxXaaRAaomedi KHAaRoeTn

6.3, Peitrnm — komrpoas Ne3
Hipy Kaknx 3HatseHsas CyMMapHoTo EMKOCTHOTo Toka # coorsereram ¢ [1TI9CC TNV CRACTCH
padora ceti 6 kB B pesmme ¢ moanposan o HeliTpaiLo”
o e Doaee 30 A
s He menee | kA

o joue oonee 10 mAL

Hro npeacrasaner coboil ayroracsumii peakrop?
®  KAIVIUKY Ha (heppoMar i THOM CEPIEHHHKE:
* ACTAHOBKY JL18 0DOI e HHA yPaHi;

& IEMEHT KON PYEUHH BRICOKOBOALTHOUD BRIKITKMATENN.

Kaw simiouaeres ayroracsumii peakrop”
*  GRTOMOTHMECKN B VIOracameii kamepe:;
®  MEHY HEHTPWILIO TpancdopyarTopa 1 s semndiing

s OOCCARBATENEHO ¢ KADC Lo TuHneh,

Hph  kakom  peaive weittpaan s Bssaeans O3 winepsiores 1ok HyIenoi
NOCIeI0BATE ILHOCTH

& TIPH SAEMICHHE HCHTPAIH Yepes PeIHcTop,

® PR IOJIHPOBAHHON HeRTpwin;

®  [IPH KOMOCHCHPOBAHHOI HefiTpam,

Hpu kakom peswnse weittpaau s ssssacnus 093 HCTHVTRIVEVTCH BBICIME TAPMOHIKEM TOK:
ROPOTROND saMbikann g’

* OPH CTYNOIEMIEHHOR HeRTpann:

*  {PH HIOIHPORIHHOR HERTPLIN:

®  [PH KOMICHCHPOBIHNON HENTPMIM,



Kawoso nasmavenme BTOPHUHON  oOA TR wpum:dmpmampu Hanpsue

HHA. cocannénnoil no
CXOME COTKPLITHIR TPeY IoIh MK

¢ BRIHOAHACT poik duantpa wanprawenis HY1eBoil nocactorenbiocm:

S CAVEHT LI OAKOMSHINN CudTaiKon MICKTPOHEpring;
® HCHOILIYETCN 8 T Wi g norpedinieaeil coderenmnix HYRL

B kakux cerax NPHMEHSIOTCS AMCTANUHORHLIC AT

® B PLAHANLHEX CCTHX

* B KON CCTHAN C OJIHHM HCTOMHH KoM

* B ROILLUCABX CoTHY C HECKOJIhKEHMH HETOMHEEANM I

Has wero npeammmaven) PEE COnpoTHRICHIS

* AR H IMEpeHny COMPOTHEICH I MU H b
LA i ] j'.lill.‘lﬂl‘lv.l B COCane AMCTAOHHNOH BN RULN T,
L

AITH H IMEPCHHE COn IPOTHRICHWS WIOUTRILH T Ka0eLHIX S,

Yo aemint w ocnone HPHHLHOG AeficTons AnPPEePeHIMAILHBX TOKOBLIX s

¢ OnpeneaeHne npoMIBOAROI no BPEMEHN TOKY K.3.:
*  CPABHCHHE TOKOB B HAMANE 1 KOHUE IR
L]

Aanpepennmanioe weuneienie.

Kakoso  satnavenie CONTICYIOILeT o rpulu:rl'mpm::'mpu 1} _'ultluimpcuumrlhr-u.m WHHHTAN ©
CHEHEH BIM KaDeaem

® LB VICKTPHMCCKOTO M TN S0 Thi:
* L 0DECHENEHNA 1Y KHOTO pesunma pabori rpamcopmatopa Toka:
-

LT SAUMTR OT HMAYALCHKIX Hepenanpsaenii,

B Kakos wactoriom ananaone fepeaacres curma BY sanp?
®  COTHH repiL:
*  ecarkn gkl

®  aecaren Ml



Jlw wero cayaan BLICOROMACTOTHLIC Sarpanrenn”?
® U RMITH TEPPHTOPHH BoACTAMILI OT HECAUKIHOHHPOBAHNHOTD HPOHMKEHORC 1)
OsIeR;
¢ U AT OT MMOYARCHEIX NEPCHATIPAIKCH I

® A OUPAHHYCHNA TOHLI pactipocTpaseis curnana BY s

B kakom peminwe PADOTNOT BRICOKOWICT OTHLIE 10 paamwrean?
® PR PEIONANCE TokOR:
® PR PCIOHIHCE HANPRKCH T

* B OO RaAHIOM PeRMe.

Hos wero eavagar (prakTpLE npueoeenis®?
® UM oDeCHeYe NNy Cha T CHADBLIX 10 HIMEPHTON LY l'p:zm:ltmpmumpﬂﬂ:
® AU nepeaawn curmwg BY s

* A8 Hlnll‘_ll.lpn'l BRICLI Y FapsosHaeckns COCTABANIOINY ToKY NPpOMLIASHHOH Yae TOT R,

O Temaruia pedeparon

l. -JIII."FIL'IH‘li.‘L'Hi-‘iL" NOKIGATCIN Kavec T MICKTPOMATHHTHBIY, NPOLHECCon,

Id

MepreTHueckne nokataTe RIMCCTRA HENOALIOBANNA, NPCOBPATOBATE LI LIX
YCTPORCTH CHAOBOI Vies Tponnoil an MAPATY P,

Metoan pacu@ra smeprernueckns HOKakrene.

ls
h

4. HpoGaema ek POMArHHTHON CoOBMECTHMOCTH VETpOHCTE Meprernieckoii
VICKTPOHHKH |

5. Panmonansuoe PHMEHCHIE COCTABHBIN BRIIPAMHTEEI,

0. Pervimponounoii NAPAKTEPHCTHRON BRIPHMHTE 18,

7. Bentuanhuie ek POHHEBIE KOMOONCHTR € HENOIMBIM Yapasienies

8. Benwruanume wek POHHBIC KOMIOHEHTEL ¢ H0AHBIM VOPasiaeHuesm

O 1GBT- mpanincropu,

WL GTO-rupucriops.

HL GO T-rupuerop

12. Bueprermueckne nokasareny RANECTR YICKTPOMATHIHTHEIX TIPOLeCcCOn,

13. Dneprernuccrne nokasareny RAHECTHI HENOALIOBAHMS. HPCOBPATOBITE L 1L

YETPOHCTH CHAOBOT ek ponmoii ANNAPATY Pl



14, Meroan pacuira IHEPTETHUCCRIN NMOKAITENEH .

LS. Meroas pacaéra snepreruiecknx nokawrenei.

16, aekrTponibie CcpeacTaa KoMieHcatmn PEAKTHRHBIX COCTABRAMIOMMN HOIH0§
MOULHOCTH

I 7. INeKTpoHnbIE CPEACTEI KOMISHCALIN MOUTHOCTH HCKIKeHIA.

I8, TpoGaema saekrpomarunhoi COBMECTHMOCTH YCTPOITCTR SHepreTHieckoil
NICKTPOHHKN

19, Hospewiaenmus " HEHOPML LM bIe PeARHMb VIEMEHTOR cHetem
VIEKTPOCHADKEH .

20. Tokosas  wanpasicHuas sammra AWK Obuacrn npusedenna. [ puuimn
AeHc T,

21 Hnponsie Tepmunanit peaeiinodi sau s,

22, PAUMOHATLHOE IPHMEHCHIE COCTARH BIX BHTIPAMMTERCT,

23, Benmiinnnie npeobpasosaTenn THrOBBIX TOACTAH Wi

24, TOROBBIE JAIATH THIORKIN CeTel VIEKTPOTPaHCHOpTa.

0.5 I EMEHIIIOINLIC BORPOCLI

I Kaacendmraims xoMuoment cuionoii VIEKTPOHHKH.

rad

Benmmisibie MeRTposHEE KOMIOHEHTH ¢ HENOTHLIM VIPABICHHEM
3. BeHmnasnsie 2IeRTpoiise KoMIoHeHT I ¢ MEAHBIM VI PaisieHeM

4. Meroan anamina cnaoroil HIEKTPONHON annaparypbl VICK TPOMHEPre THE

L

DHEPIETHUCCRKHE NORAIATEIN KaYeCTna VIEKTPOMATHHTHLIX [POLECCOn.
6. InepreTHIecKite HOKAATE N KaUeCTRA HCNONLI0BANNA, NPeOdpaIOBaTE ThHLIX

YETPOHCTH CHAOBOH VICKTPOHIOIH ANNapaTyphl.

|

Metoam pacuéra suepretnieckny nokasareacil,

K. Metoan pacudra sHepremieckns nokasarencii,

Y. Cpeactsn npeobpaiosanis NepeseHHOND TOKA B NOCTONHIL

H0L Cpeactna npeodpaioBanns noctosmiore Tokd & NEPEMEHHbi

HE Hactornue npeodpaiosatean

12, Hpeobpatosarein noctosuioro nanpsacHns i 1ok (KOoMBeproph)

13, DACRTPOHHBIE CPEACTBI  KOMUICHCAINN PEAKTHRIMX  COCTARIIOUIIN OO
MOLLHOCTH

4. DACKTPOMHLIE CPLACTBA KOMIEHCALHN MOIHOC TH HCKARCHMI,

IS Tpodaesa MeTpoMuruntioil  coBMeCTHMOCTH YCTPORCTE  HEPIeTHHECKOI

VICKTPOHWKN



!n.l

1

16. lnddeperiunansias  tokosas sammra. OGnacts npumencnus. [Ipuuimn
JNIEHCTRHA.

17. Tokossie 3ammTel, O6mne nonatus. OcHoBHbIe TpeGOBAHKA.

I18. Dnexrpounsie  pene  Ttoka.  Komcrpykumn.  OcroBrbie napaMeTpsl M
XAPAKTEPHCTHKH.

19. Dnextponnsic pene Bpemenn. Koncrpykumm. OcHoBHble napaMerpsl M
XAPAKTEPHUCTHKH.

20. Mospexnenns H HEHOPMABHBIC  PEKHMBI WVIEMEHTOB  CHCTEM
WEKTPOCHAOMEHHA.

21. Tokosas wanpasiennas sammra aunnid. OGnacts npumenenus. [lpunmmn
AeHCTBHA.

22. Tokomasi wWanpamjieHHas 3alMTa  ICKTPHYECKHX  annapatos.  OB6macts

npusmenerna. [purman aeficrans.

[ B ]
Lad

- Hupossie  TepMunans  peneiinol  sammTe..  OCHOBHBIE —napameTpel M

XAPAKTePHCTHKH.
. MeTosl cornacosanus uMpPOBLIX H MIEKTPOMEXAHMYECKHX JALIHT.

)
i

6.6. Yaebno-meroamueckoe obecnedenne caMocTouTe bHoil paborsl cryienTon

6.6.1. Yepynuénneiii naan CPC # nocaeioBaTe/ibHOCTE WIVHAEMBIX TEM

. Teoperwueckwe  METOJL  @HATM3IA  CHIOBOW  IEKTPOHHOI  anmapatyphi

3eKTposnepreTiky (1 - 3 neaenn cemectpa).

Teopus u cpeactra npeofpaioBanus NEPEMEHHOrO TOKA B NOCTOMHHLIE (4 Henens
cemMecTpa).

Teopust u cpeacrsa npeobpajoBanus NMOCTORHHOIO ToKa B nepemennsii (5 menens
cemecTpa).

Teopus u cpejcTa KOMIEHCAIIMH HEAKTHBHBIX COCTABIAIOIIMX MOLIHOCTH CHIOBOH
AMEKTPOHHON annaparypsl (6 Henens cemectpa).

MeTto/isl B cHCTEMBI YNIPABIEHHS CHIOBOI MeKTpoHRO# annapaTypoii
eKTpoIHepreTHkn (7-8 neaenn cemectpa).

OcHOBHBIC BHIBI peIeHHEIX 3ALIHT BRICOKOBONLTHRIX ceTed (9 -10 nenean cemectpa).
ABTOMATHIMPOBAHHOE YIPABICHHE B cHeTeMax ekTpocHabuenns (11 -12 Henenn
cemecTpa).

6.6.2. Bonpocs: 1 koutpoan peiyvastatos CPC

Kakue MeKTpOHHbIE KOMIIOHEHTHL! HAIBLIBAIOTCH BEHTHIAMM?

Kakue BeHTHIH OTHOCATCA K YHCITY HeyIpanseMbix ?



14.

15

16.
17.
18.

Kakoii 13 cnocofos ynpasnenus TupucTopamMi Haubo/Iee HACTO HCIIONBIYETCH B
YCTpORCTBAX CHIOBOH WIEKTPOHHKH?

Kakue 21Ba yenosus Haio BLINOAHKTE JUIS OTIHPAHKS THPHCTOpa?

Kakoso cootrolenue mexuy Aeiictayiommm snadensem nanpsaenns (Uy) Ha Bxoe
OAHONOAYNEPHOAHOIO BRIMPAMHTENA M CPEIHCELINPAMICHHBIM 3SHAYCHHEM HANPKEHHS
(Uy) na ero Beixome?

Kakoso coorromenne Mexy Jefictayionmm snavennen nanpsxenns (U, ) #a sxoze
MOCTOBOTO 0JHO(AIHOTO BRINPAMHTEIS B CPEAHEBBINPAMISHHEIM 3HAYCHHEM
nanpsaenns (Uy) na ero Beixone?

KakoBo cooTHOIMEHHE ME# 1Y JeHCTBYIONIMM 3HaveHHeM Hanpaaxenus (U, ) na pxone
TPEX(PAIHOro HYICBOTO BEITPAMHTENA W CPEIHEBLINIPAMICHHEIM JHANCHHEM HATPIAKCHHS
(Uy) ma ero seixone?

Kakoso cootnomenne Mexay neficTByiommM mnaieHneM Hanpsokenus (L) Ha Bxone
TPEX(PAIHOro MOCTOBOIO BEIIPAMHTENS H CPEAHEBLITPAMIEHHEIM THAUCHHEM
Hanpsxenns (Ly) na ero suixone?

Kakosa uactora nyiscauui BEIXOJIHOTO HANPAKEHAS TPEX(PAIHOTO HYIEBOTO

BRINpAMHATENN?

. Kakosa wacrota NYJABCAITHA BBIXOIHOO HANPAKEHHA TBCHANLATHIYILCHOIO

BhINPAMHTENA”

. Jlna gero npeaHatHaueHsb! CraakuBaoLHe GHALTPLI BEIIPAMHTENCH?
. Kakoso nainavyesne HHBEPTOPOB HANPIKEHHAT

. Kpome apToHOMHELIX KakHe eliE HHBEPTOPH! IPHMEHAIOTCH B JNEKTpoIHepreTHke”

B uim jaKkmouaeTea BpenHoe BIHAHHE BEHTHILHBIX NpeoGpaiosareneil Ha NHTAIOUIVIO
cern?

[lpn Kakux 3IHAYCHHAX CyMMapHOrO EMKOCTHOIO Toka B cooTsercrean ¢ [TTIICC
aonyckaerca pabota cetn 6 kB B pewnme ¢ mionuposanioil weiTpansio?

Yro npencrasnser coboil gyroracaumii peaktop?

Kak sxmogaetcs ayroracsuinii peakrop?

[pu xaxom pexmme weltpann s sesmencans 033 wimepsorTes TOkH HyJIeBO#

nocjIeaoBaTe/IbHOCTH ..

- Ilpu kaxkom pemume welitpany ans samaIeHns 033 HCNONB3YIOTCH BLICIINE TAPMOHHKH

TOKa KOPOTKOIo 3aMbIKAHHA"

20. Tlpu kaxom pexcime wefitpans jans swisnienns 033 HCNOMLIYIOTCA BHICHIME FAPMOHHKH

TOK# KOPOTKOFO 3aMbIKanius”
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21. Kakoso wasnauenmne sTopHuHOl 06MOTKH TpanchOpMaTOpa HANPIIKEHHS, COCAHHEHHOI
M0 CXEME «OTKPLITHIH TPEYTroNBHHK:?

22. B kakux ceTdax npUMeHsIOTCS JHCTAHIHOHHEIE 1aIHTEH?

23. Jlns €ero npenaHaveHsl peie conpoTHaieH a”?

24. Yro AekHT B OCHOBE NPHHIANA AHCTEMS TuDepeHIHATBHEIX TOKOBLIX 3amuT?

23. Kaxoso nasnauenue cornacyioniero tpascpopmaropa 8 audipepenHaTbHbX anmTax
CHIHATLHLIM KaGenem?

26. B xakom wacToTHOM AHanazone nepenadres curuan BY sammr?

27. Jina 9ero caykar BEICOKOYACTOTHRIC 3arpaiuTens?

28. B KaKoM Pe3oHAHCHOM PeikHMe paboTaloT BLICOKOYACTOTHEIE larpaaHTenn’?

7. VYHEBHO-METOJHYEKCOE H HHOPOPMAIIHOHHOE OBECTNTEYEHUE
JHCHHITIHHBI
7.1, OcroBras nureparypa

- 3unosses [.C. Cunosas snexrponnxa. Yuebuuxk HI'TY. Hosocubupek: Mam-so HITV.

2011. 547 ¢.*
3axapos O.I". Han@xnocts undpossix yerpoiicrs peneiinoit sammrs., M: Wan, aom MOM.
2014. 342 ¢.

. Jeakos A.@., Onuapenko H.M. Mukponpolieccopuas asTomMaTHka W peleiinas 3ammra

MEKTPOIHEpreTHyecknx cuerem. M.: M3a. gom MOH. 2012, 610 ¢.

Maxuun B.A. Dnexrpocnabmxenne TeXHAUECKHX 0OLEKTOB, 3IAHKIA H COOPYKEHHMI.
Baaammup: Axpanm, 2014, 96 c. ISBN 978-5-93767-073-1.*

[laxuun B.A. Penefinas saummra M aBTOMATHIAINA CHCTeM snexTpocuabxenns. Merton,
ykasauua K nabopatoprsiM pabotam. Baagumup: Mag-so Bal'V, 2016. 41 ¢.*

7.2 JlonoHHTEILHAR JIHTEPaTYpa
Anzpecs B.A. Peneiinas sammra u aptoMartika cucrem anexrpocHabkenns. — M.: Buici.
mk., 2010. 639 ¢,
Cyxep K. Cunopas anexrponnka. Pykosogcrso paipaborunka. M.: Maa, som «JIOJIDKA».
2010, 252 c.
Adornn B.M., Konecuux I'.I1, [laxuns B.A.* TlonynpoBoHHKOBBIE 31eMEHTH YCTPOHCTR
CHII0BOH 1 HHQOPMAUMOHHOMR MekTporHkH. Yuebroe nocobue. Brammmup: Wan-so Bal'y..
126 ¢.”
Boponus  [LA. Cunossie nonynpoBoJHHKOBBIE KMOYR: ceMeliCTBA, XapaKTepPHCTHKH,
npumenerne. Cnpasounux M.: Manar. Jlom «JOJIDKA — XXI sex». 2010, 384 c.



- Anzpees B.A. Peneiinas 3ammra v aBroMaTtika cHeTeM aeKTpocHabxenna. — M.: Buicm.
k., 2008, 639 ¢.*
. DHepreTHuecKas MeKTPOHMKa: cnpaBouHoe nocoGue / TMox pen. B.A. Jlabynuosa. — M.:
Iueproaromusnar, 2002, - 441 ¢. - ISBN 978-5-364-00531-1.
- 3unosbes I'.C. Tlpsambie MeTOAB ONpeseNeHHS AMATHOCTHYECKHX moKasarenedi
BICOKOBOIETHBIX npeobpasosarencii, Yuebnuk HI'TY. Hosocnbupek: Msa-so HITY. 2006.
37 ec.
. Iaban M.A. 3ammra Tpancdopmaropos pactipefenurensubix  cerefi. — CII6.:
Oueproaromuzaar, 2001. - 286 ¢,
- Unpposeie TOKOBBIE IAIMTEI INEKTPHUECKHX  HHMI, WICKTPHYECKHX  aNNaparos W
BEICOKOBOALTHRIX anekTpoasurateneli HITO «Mexanotponnkay». CI16.: Mexanotponnxa. -
240 c.
7.3, [lepuonnueckne naganns

I. Kypuan «Peneiinas sammra n asromarnsanmns». Muaexc ISSN 2225-644X.
Kypunan «Dnexrpor®. Huneke ISSN0368-1025.
Kypnan «Cunosas anexrpornkay. Munexe ISSN 2225-644X.
Kypuan «llparuveckas cunosas wexrponukay. Muaaexe ISSN0368-1025.

U‘I:h.l.p-‘l-l\.'l

JKypuan «Cospemennas snexrponnka», Hunexe ISSN1369-1435,

*Kuuzu u ocypnanst us gonoa Gunuomerxu Bal'y

7.4. [lporpammuoe obecrieenne u Hureprer-pecypest

. DNEKTPOHHOE cpeacTso ofydeHns no amcummumpe «CPecTsBa M METOMB AMAIHOCTHEN
BBICOKOBO/ILTHOrO obopynosanms» / Kommnext w3 52 cnaiinos. Cocrasurens B.A.
laxuuu. AKT BHEIPEHHS VTIEKTPOHHOrO cpeacTna obyuenns ot 2.12.2011 r, — Bragumup:
Bal'V.

. Mukponpoueccopisie  ycTpoiicTBa  ynpaBieHHS — CPEACTBAMH  IHATHOCTHYECKO

anextpornku. HTLL «Pamnyc-Asromarnkan / Komnsiorepras npesentanms. — 3enenorpa;
HTL «Pamuyc-Asromarukan 2009r,
MeTofiueckue yKasauud K NPaKTHYCCKHM IAHATHAM [0 JHCHMIUTHHE «INEKTPOHHAS
annapatypa u peneiitas 3alMTa NEKTPOIHEPIETHKIY. DICKTPOHHOE CPENCTBO 00yUeHNHs
fcocrapurens B.A. Illaxuun. AKT BHEAPEHHS IEKTPOHHOIO cpeicTsa OGYWeHHS OT
28.10.2014 r. — Bnanumup: Bal'y.



4. Dnexrponnoe cpeactso obyueHus no mucunmmbe «IAP3» / Komnaerr us 75 cnaiinos/
Cocrapurens B.A. [llaxumn. AT BHeApeHMs IEKTPOHHOIO cpencisa obyweHns or
22.12.2013 r. — Bnagumup: Bal'y.

5. Muxponpueccoprsie ycTpodicrea peneitnoit sammTe w asromatukn HTI «Pammyc-
Aptomatuka» / Komnsiotepuas npesentaums. — 3enenorpan: HTL «Pamnyc-ApromaTkany.

6. Ycrpanenue apapHiHBIX PERHMOB Ha O00BEKTAX MMEKTPOIHEPreTHKH C MOMOIILIO CPEICTB
P3A / Komnblotepusie cumynsini. CocTaBurens B.A. lllaxuns. — Bnamamup: Bal'y.
2013 r.

7. www.rza.ru
8. www.rza.rw/'catalog
9. www.zelenograd.ru

10. www. cheaz.ru

8. MATEPHAJIBHO-TEXHHYECKOE OBECHEYEHHA JIHCUHHUILTHHBI

Jlekumn unTaoTes B ayauTopuax kadenapst I1IH, o6opyAOBAHHLIX IEKTPOHHBIMH
npoexropamu (aya. 520-3; 522-3), ¢ Hcnonb3OBaHHEM KOMILIEKTa chaiinos (DNeKTpoHHOE
cpeicTBO0  OOYMEHHA 1O JHCUMIUIMHE «DIeKTpOHHas annaparypa M peneflnas sauura
anextposnepretukny [ Komnnexr w3 75 caafinos. Cocrasurens B.A. laxuun, — Baamimup:
Bal'V). Bonee 80 % BpeMeHH nNpaKTHYeCKHX JAHATHH OTBEICHO HA WHTEPAKTHBHEIE (OPMLL
obyuenns paboTe ¢ TEXHHYCCKHMH CPEACTBAME ABTOMATHIHPOBAHHOID AHANN3A W YIPABICHHA.
Jlns 31010 HCNONB3YIOTCH KOMILIOTEPHBIE CHMYJISIIHA NPEAYIPERICHHA ABAPHIHBIX PEXHMOB C
noMoinso cpeiacts JAP3 B cunosom TpancdopMarope, B BHICOKOBOIBTHOM BRIKMIOYATENE, B
pazpaaanke u OITH. B xome npakTdeckux 3aHsaTHil CTYAEHTHI HCHONB3YHOT Yy4eOHYIO
KOMIIBIOTEPHYIO 6a3y JaHHBIX 1O CPE/ICTBAM ABTOMATHIHPOBAHHONO AHATHIA M YNpaBICHHA B

CHCTEMAxX EHI?KT'F'D‘:HEEKGH HA.

PaGouas nporpaMma IHCHHIUTHHE! COCTAR/IEHA B cooTBeTCTBHA ¢ TpeGopanusmu ®I'OC BO

no nanpasnesmio 13.04.02 Bnexrpmﬂcpre-mxa H 2NEKTPOTEXHHKA.

Pabouyio nporpaMmy cocTaBHil
npodeccop kad. Ou, LT.H. £ <~ A B.A. lllaxaun

Penensenr
388, CEKTOPOM HIEKTPOIHEPreTHKH
000 «BIT «MATHHT», k.1.H. B.H. ®unanos



[Tporpamma pacemorpena u ogobpena Ha sacenanun kadeapuITIH
[lporokon Ne 6 ot 12 despana 2015 roaa ; f
Japenyrommii kadenpoi gy ' C.A. Conrnes

PaGouas nporpamma pacemoTpena u onoGpeHa Ha 3ace]aHHH yueGHO-METOIHYECKON KOMHCCHH
Hanpasnenus 13.04.02 DnexkTposHepreTHKa U MEKTPOTEXHHKA

[Tporokon Ne 6 ot 12 despans 2015 rona

[Ipeacenarens KoMHCCHH ‘ﬂﬁ" C.A. COurnen

La

JHCT NMEPEYTBEPAK/IEHUA
PABOYEH NMPOIPAMMBI IHCHMILIJIMHBI (MO/LV.JIST)

Pabouas nporpamma oobpena na 2016/201 7Tyuebusii roa
[porokon 3acenanns kapenpsl Ne 14 or 24 mions 2016 roga

3apenyiommii kadenpoii
Pabouas nporpamma onobpena Ha yueOHBIi roa
[lpoTokon 3acenanns xadeaps No or roja
3asenyiomuii kadeapoi
PaGowuas nporpamMma oo0pena Ha yuebusii roa
[IpoTokon 3acenanus Kaenaper Ne or roja
Saseayroumii Kaeapoi
PabGouas nporpaMma onobpena Ha yuebHEIH roa
[lpoTokon 3acenanns kadenpsr Ne orT roja
Sapenyiommit kadenpoi
Pabouas nporpamma onobpena na yuebHBI roj
[lporokon sacenanns kadeaps No oT rojia

3aseayrouait kadeapoi




[Tpunowenne

Munucrepcrso ofpazosannn u naykn Poccuniickoii Menepannun
Menepanbhoe rocynapersenioe GlomkeTHoe 00paloBaTe/ibHOE yupekIeHHe
BLICIIETO 00pa3oBaHus
«Baaanmmpeknii rocyaapereennslii yunsepeurer
umenn Anexcanapa Upuropsesnaa n Hukonas Upuropsesnua Croaerosnixm
(Bal'y)

HHCTHTYT apXUTeKTYPhl, CTPOHTEALCTBA H FHEPreTHKH
Kadenpa 3meKkTpoTeXHHKH H YIEKTPOIHEPTETHKH

AKTyallH3npoBaiHas  pabouas

nporpamMma paccMoTpeHa
onobpeHa Ha 3acenaHnn Kadeaps

nporokon Ne 14 or 24, 06. 2016 r.

?e imnit kaeapoi
# C.A. Cournen

AxTyanansauus paboueii nporpaMmel HCUHNIHHBI
«DAEKTPOHHAS ANNAPATYPA W PEACIHTHAA 3AIHTA IACKTPOIHECPIeTHKN»

Hanpasnenue nogroroskn: 13.04.02 Dnexrposneprerika W 3MEKTPOTEXHHKA

[potmns/mporpaMma nogroToBKH: ONTHMHIALIAA MEKTPOIHEPTETHYECKHX CETEH

Vposers Beicinero o0paloBanis: MarucTpaTypa
Gopma oDyveHHA: ouHOE

Bnamgumup 2016

H



Pabouas nporpamma y4eOHOH AMCUMIUTHHLI AKTYATHIHPOBAHA B YACTH PEKOMEHIyeMoi
JTHTEPaTyphL:

a) OCHOBHAX THTEpaTypa

Llofixo B.I1. AsromaTuyeckoe peryauposanme B anexkTpudecknx cucremax - Hosocnl,: HITY, 2012, - 195 ¢
ISBN 978-5-7782-1909-0

Penefinas 3amma ¥ AETOMATHES MEKTPOIHEPTETHYLCKHX CHCTeM | InexTpounsiil pecype] : yueb. nocoGue / 10,
A, Epwos, O. I Xanewuna, A. B. Manees u ap. - Kpacwonpek: Cub. 2012 - 68 ¢, - ISBN 978-5-7638-2555-8.
Cunopan  snextponnka:  CuioBse  NOAYNPOBOAHMKOBRIE NPEOOPIIOBATENH NS MEKTPONPHBOAR M
aexTpocHatmeHna: Yu.noc. / Onnwenko I'.6., Cociun O.M. - M.: HHL] HHDPA-M, 2015. - 122 ¢.: ISBN 978-
5-16-011120-9

[laxuun B.A. nektpochabmenne Texuuyeckux obbexton, 3nanmil u coopywennit. Baamumup: Axpanwm, 2014,
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HACTHOPME @OHIA OHEHOMHLIX CPEJACTR

Dot ouenovrsix  cpeacrs  (POC)  aam TERVUICTD  KOHTPOAR  VCHCBACMOCTH N
HPOMERYTOMHON ATTECTALMK 1O JIHCIIILINHE « DASKTPORNAR ANIapaTvpa 1 peaeiinas sanmra
MekTpoasepreTuri (JAPI e paspadortan B cootsercTrmn ¢ paboveil porpaMMoil, Bxoamedi s
OHOIT nanpasaenns noaroroskn 13.04.02 Mextposreprerika u wekTporexaika. [podmm,
HOATOTOBKH, VIEK TPOCHADREHHL.
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n | ROMUETENUHN (HIH | OLICHOMHOTO
. | ee HacTH) epeacrea
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Kosiiekt ouenounx CPEICTE DO JTHCHMIUTHEE  @OICKTPOHHIN annaparypa u penciivas
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KOHTPOMLHLIE ROMPOCH L8 TPOHCICH A IRAMEHIL



Hepewenn komnerenumii, opyupyesuix & nposecee WAV CHBS TCHIIL I

CNERTPORIEH AUNAPATY P 1 PEICTnas s a VICKTPOTHEPTCTHKNS 0PI 0CBOCHIN

ODPOBATEALHOI TPOIPAMMEL 110 HATPARACHING toaroToskn 13.04.02
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VETPOHCT BN CHAOBOR MIeKTPOHIKH?
sy ancusiii
Hovenumanb i

Yactorisii

11, Kagme 18 VEI0BHR HEA0 BRITOIHI T U8 OTIHPaiis TepreTopa’
[ogat npsasMoe HAlPsKReHne 0 arpers
Hogars 00parioe HAIPRKEHHE HMMIYILC TOKS Ha Y ITPABIAIOUIHIA MICKTPOL

Tomars, NPEMOC HOTPRACHIC I HMAVIRC TOKD Ha }'ll["i{!lt"ll'llt'llilllﬁ HIEKTpO



12, B Kaknx yerpoiicTsan santoiee 4acto npuMeHsiones THPHCTOPEI?
B TpanchopmiaTopax
B YIPABIREMBIN BBITIPSMHUTENNX

8 PelYETOpax

13. H1o nymno caenars, 41o0s akpuir, QIHOOIEPatnOHILE THpHETOp”
HIMEHNTH NOARPHOCTE HANPRKCHHS MEHY SHOAOM H KATOA0M
CHnanTh nanpsmenne 10 5 poasr

HoAaTh mynyibe ToKa ua VIpagasioutnii siexTpos

14 Yo rakoe GTO-tupuciopu”?
Yerapestime THpHCTOpL
THpHeTOph! ¢ noaHLM ynparicines

CaMBIe MOLIHBIE THPHCTOPLI

I3, KaKoe THAuenne BRIXOAHOTO HANPIKSHIN BHIPAMITENS HATHBACTCH
CPCANCHLTIPHMICH LM T

Makcumaannoe

Henoeraronmo punpasiennoe

Upeanee s nepuog

17, Kakoso COOTHOmeHIe MeRiy ACHCTBYIONNA tHAuCHHEM Hanpsaenns (U, ) Ha
BNOIE OAHONOAYHEPHOHOTO BLITPIMHTEN W CPEHCBLITPAMICHHEIM THAUCHHEN
Hanpstserns (Ly) wa ero mrixoie’!

Ug=0,9U,

Ug=045U

Ug=1.17Uy

I8. Kakoso cootnotenne Mesuy aeiictnyionmm snadennes nanpsaenns (U, ) na
BXOUE TPEXPATHONO MOCTOROTO BEIIPAMITEAN B CPETHERMNIPIMICHHBIM THAYCHHEM
sanpsiketns (L) wa ero smxone!”

Ug=2.34U,,

Ug=0.45U

I-rql I.i?lllh



19, Kagosa Mactora ny ascannii suxoamoro HApsAEHu TPEX(PasHOrO HY AeBOTO

BupsMurens’

e 3001
s 001y
e 1501n
20. Kakosa Mactora nyabealinii suxoaioro Hanpsmenns 1pexpaioro Mocronoro
BRIIPIMUTENR”
e 30010
o (00T
e |50 u

Teerw w peitrnnn — kowrpoono Ne2

1 Hro sassisaeres KopQUImenTtom craamsupaing (prnkrpa?

e (Crenesn VMEHbIICHHA CKIAIOR GMaLTpa

*  Ornomenne KouupuitheH 1on 1y ICaimii BRXOAHOT0 HANPAKESHIA BRINPIMITELs Get
fuearpa n ¢ guakTpos

*  (HHOIICHEE SACTOT BXOAHOTO B BLIXOIHONO Hanpiasen nii

2, KakoBo H@tHAYCHHE HHBCPTOPOR Hanpswenis’”

o [lpeolpaionpisars NOCTOAHHOE HANPAKEHUE B IIEPEMEHHOC

e HHBEPTHPOBATL NOASPHOCTL NOCTORAHHOID HANPRKCHNA

o  HMusepruposars gasy nepeMennoro nanpimenns

3 Karoso HadHauenne KoUBepTopos Hanpakenns’

[peoGpatosusars HOCTORNHOE HAIPIKCHIE B EPEMEHHOE

HMHBEPTHPOBATE NOAAPHOCTE TOCTORHHOTO HATIPAKEHHS



6.

[Hpeobpatosumars NOCTOAHNOE HANPAACHIE B HOCTOAHHOE JAPYIOTO SHAMEHHN

KpoMe aptonoMHbIx KIKHE CHIE HHBEPTOPHE IPHMEHRIOTCH B VIEKTPOIHEpTeT ke
Cyvaepentbie
Belosmpie cetiio

Boiyimmiee

MO0 HassaeTes yraos yopasienns oanofasiix THPHETOPHIIX BLIpAsHTeiei”
Yioa Memay MIeKrpogasn THPHCTOpA

V08, ONPEACAMOUMI MOMEHT 104X HMIVILEE 1A YIPABARIONIHE VIEKTPO;L
THPHC TOPE

Yroun (PAoBOIO CABKED BXOHOTO HANPRASHIA OTHOCHTEILHO BHIXOAHOTD

Kakoso cooTHOMESHNE MEHAY YINAMM YIPaBaAcHns (Y] i onepeaeHnd (0) THpHeTOpiLx

npeatpatoBrenei”

0= 180 -y
0 90 -y
0= 180 +y

B H@m i nonaetes Bpeiioe mansHne BEHTIALHLIX TPeodpatonaTeneii Ha IHTIonN o
cern’!

Cramor ko wpduiei T MoumHoc i

VXV Ao sueuHuit s

VHeAMMHBAIOT HACTOTY

KaKkie Meppt HPeanpuuisMaiorcs A CHIGRSHHS BPEInoro BIManng BeHTILiLIx
ApeatpatoBaTeneil Ha MHIIOULYIO ceTh’

Veranamwnsaores BY-sarpaorean

YCTaHaRIHBNOTCH KOMICCATOPE! PEAKTHEHOH MOLHOCTH H (ML TPl

Veranapmsiores (PHALTPR B HACOUK
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20.

Kakosst raasnbie gyukinn yerpoicrs YIpapieHns BeHTIABHBIMI npeobpazonatenamn’
Kak onpeaension MoMeHT noaaid # GopMHpYIOT YOPaBISIOIME UMY ALCT

llpH KAEHX SHAYCHHAX CYMMAPHOTO EMKOCTHORO ToKa B cooreercreun ¢ [TTH0C

aonyekaeres pabota cetn 6 KB B pesmnve ¢ moamposaHHoi HeilTpaisg”?
s e Doee 30 A;

*  He Menee | KAC

s poeGooee 10 wMA.

. Hro npeactasnger coboil ayroracaumii peakrop!

& KATVIIKY Hit PCPPOMArHHTHOM CePACHHUEKC,
& VCTAHOBKY U8 ODOTAUIEHHS YPahi:
®  WICMEHT KOHCTPYKIHH BEICOKOBOILTHOIO BLIKIOMITEN.

Kak sraoqaetes ayroracsumni peakrop?

*  JOBRTOMATHYCCKN B ﬂ}'l'l.'li":tt'-lll.llﬁﬁ KamMepe:

s MEAY HelTpaasio Tpancdopmatopa u esemadiing
®  UCHCORATEIRHD © KaDCILHOH THHNE.

Hpu kakom pewusme weirpann s swmsaenns 033 wavepmiores TOKH  HyaeBoil
nocaeaosareannoc T’

®  (IPH REENMACHIN HETTPLAIR Mepes peingrop;

*  IpH HIOANPOBIHHON HERTPAIN:

& IpH KOMICHCHpOBANHON HefTpaimn,

pu kakosm pemnme weiitpaian um swspiacing 033 HenoaeavioTes BLEICHINE TAPMOHMKN

FOKD KOPOTKOTO samukanus’

& PH EAVKOSEICMASHHOR HelTpann;
e pPH NIOIHPOBAHHON HeliTpain:

*  (IPH KOMICHCHPORAHHON Hefrpain,

Kakos  aaropurm  AcHersnii  oneparuBHore  nepeoniia npn epabarbiBanim
BLICOKOBOJIBHOIO peiciiouatens | 10 gBY

. Kakos asropurs aelcrsnii onepariBHoro Nepoonana npH cpadaruBannn  rasosoi

SO TR crosor o ipanchopsmaropa’

Kakos aaropury aeiicTiil OneparnBHOrG NEpeonuia npw cpabaTLIBAHNN JAHHTL 0T

0337

[epeuncanre  wurepaktipibie  GOpMB  HOBBIUCHNA  KBUIMPHKALIN  ONEPATHBHOTO
HNEPCOILIA OJICTAN LU,

Hepeuncanre smepst no obecneten ko HeronacHoen nepeonana caywd P3A.



Teer w peitrmnr — konrpo.e No3
I Kakoso nasauenine sropusnoil odmotkn tpaschopyaropa HANPHKCHUA, COLAHHEHHOI
0 CXEME «OTKPIITEEH TPey ok ?
®  BRINOIHACT POth (MNP HANPRKCH I HYIEB0T HOCICI0BATETLHOCTH
®  CANVIKHT AT NOAKTIOMEHHS CHETHHKOB VICKTPOIHEPI UK,

®  HCHOABSYETCS LIS (M TAHKS NOTPeOHTENeH COBCTBEHHBIX HYIKL

I'd

B Raimx ceTiy npHMEHSIOTCH HCTAHIOHHBIC Saim T
* B PLUIHAALHEX CETHX]
® I KOJUBLEHBIX CETHX C OAHMM HCTOMHHKOM:

* B HOIBIEBLIX CCTHX ¢ HECKOTBKUMH HETOMHHELMH,

30 Jlas wero npeanasnatenil pene CONPOTHERICHHA"
* L HIMepeH s CONTPOTHATCHHA WIEMICHNS;
* 11X IJEHFIUTI:I BCOCTARS JQHCTHHIHOHH LY S0

® U WAMEPSHIH CONPOTHRACHHA WIAHILHE KOS bHBIN Juanil.

4. H1o JesuT B ocnoBe npuRIHNG JeiicTarg AndpepeRIMaTLHLX TOROBRIX ST
®  OHPEICIeHNe NPANIBOIHONR 1O BPEMEHN TOKE K. 3.
* CPORHCHHC TORKOBD B HEYOIC W KOHLE JTH

& AIpgeperiiiiEHOC HCUHCICHNE.

3 Kakoso HEIHAMCHHE COTIICYIONICTO TPARCPOPMATOP B AH(QIEPEHILIUILHBIX 3TN ¢
CHIHLTBHBIM KaOeaem”

& U VIEKTPHYCCRONO MHTAHNN S0 Thi;

& LaH ODECHEHEHHE HYKHOTO peskusa pabo i rpancihopmaropa roka:

& JHIH SRIHTEL OT HMEYALCHBIX TEPEHAN PRKe HILI.
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B kakosm wactotiom ananasone nepegadten curman BU s ?
COTHH Iepll;
accarkn Kl

aeearen M.

LA Hero CavIKaT BRICOKOUACTOTHRIE wrpiadTennt!

VI SIS TEPPHTOPHE NOACTANIMA O HCCAHKIHOHH POBIHHOTD
NITER TR

VB SAIHTRE OT MMOVILCHBIX TEPEHANPSIKCHII:

AU OUPEHHYCHUA T0HBL PACTIPOCTPAHCHHR clrnana BY waumnt.

B kakosm pearnme paBoTaior BRICOKOICTOTHEE arpuamrean?
IPH PEIOHAKCE TOKOR,
HPH PEIOHANCE HATIPsIREHII:

HCONSCOBRIHONM PesHMe,

Jas sero eayawar guastpsl npucoenmenna’?

JUIH OOCCTICUCHUS CRATH CHIOBRIN W IMEPHTE LR TPHHCI'].'IGPMEITHP“B:

s nepeaain curuann BY smguer;

HPOHHKHOBEHINA

VIS BBIDOPA BLICHIMX TAPMOHIHMCCKHN COCTABARIONK TOKA NPOMBIIIICHHON 1acToThL!,

Kakon pescusm neilrpany B yaekTpiicernx cerax 6-35 k3?

) HITHPOBAHHAR HEH TP L
O) rayxospiemadunanneiipiin:
) BOLIYIIHAS HeiliTpaiL.

- Kakon pesns wefivpain s anexrpusecknx cetax 110-1150 kB?

i) KOMACHCHPOBIHNIS HEH TP R;
0) € HICMACHHEM HEPeT peancTop:
B WOV IIHER HeH TP,

- KaKOB pemust neil Tpasim B IeKTPHUCCKIN CeTHX ¢ HANPRKEHIEM MEHEE

i) HIOAHPOBANHAR HEATPLIL;

1000 B



13.

I 8.

19.

20,

0) KOMIEHCHPOBAHHAN HeITTPAIL:
B) FAYNOIAIEMIACH HAS HEH TP L.

Kakme commerpiiibie coCTaIsmimMime colepmar 1ok TPEX(PAIHBIX KOPOTKIX
sasMbkanui

a) npaMoi 1 odpaTHON NOCHCA0BATENLHOCTE:
0) TOALKO IPSMOT NOCAEI0BATCTBHOCTH,
B) TOALKO HYIEBOH NOCACA0BATEARHOCTH,

- Kakue cHMMeTpHAINBIC COCTARAMIONINE COACPIKAT TOKN TBYXDATHBIX KOPOTKIX

EA R TN TTT I
a4} npaEsodt. odpariodl i HYICBOH noCIeIOBATEALHOCTE

0) TOALKO NPSMOil 1 00ParHoil NOCICIOBATEAHOCT Cil:
B} TOALKO OOPaTHOR I0CICA0BITEILHOCTH,

Kag pacumipponsisactes addpesnarypa « Y POB»?

- Kak ocymectmaneres konrposs cunxpomniva 1an AT Juunii ¢ JIBYXCTOPOHHHM

nuTanuem?

. Kakue CHMMCTPHYHBIC COCTARANIOUIME COASPNRIT TOKH l.'lﬂHl'.'ltiIHﬂthx KOPOTKHX

TAMBIKAHKIT Ha 3emmo?

a) npaMoi, 00OpaTHOR 1 HYICBOH NOCACA0BATEIbHOCTEH:
() TOALKO HYAEBOI 1 oGpaTHOi NOCICI0BATEILHOCTE
B) TOABKO OOPATHON NOCASA0BATCILHOCTH.

Kakoii ocodennoctn ABOTHMX K. 3, M sesuno”

) HA TEMIIO SAMKHYTE OJHE 13 (has B ABYX PASHBIN TOMKAX CCTH:
O} Hil MK SAMKHY Th AR¢ (Jathl B OAHON TOMKE CETH:
B HA MO SAMKHY Thi 8¢ (M6 B PATHLIX TOMKAN Cern.

Kak niMenseren nanpsmenne Henospeasaenibix gas npn oanodastom k.3, va sesmin”

@) HE HIMEHHCTCH:
0) VMCHLINACTCH B 3 pasa;
B) yeeanuupaeTes npudamanrensio v 1.73 paza.

Kakne cHMMerpiinbic COCTARIMIONING COMCPRNT TOKN HATPYIKH 1PH oGpeiBe 0aHoH 11
dar?

a) MO, ODPATHOR 1 HY ICBOT HOCICAOBATE RO TE:

0) TOARKO HYACHOH 1 OOPATHON NOCACOBATEILHOC T

B) TOALKO OOPATHOR NOCHCI0BITE ILHOCTI.

Clpn Kakux SHIMCHRSIX CYMMApHOTO EMKOCTHOID ToKa B cootsercrann ¢ 11T9CC

AVRYCRACTER patord corn 6 KB B peanme ¢ nioaupoBanioil Heil1paibio?



26,

a) He Doaee 30 A
0) ne menee | kA;
i) He Doaee 10 A,

Mo npeactasnser cotoli ayroracainii peaxrop”?

A) KATVIIKY Ha PeppoMariiTHOM CepICIHHKE:
0) YETaHOBRY L8 0DOratienns vpana;
B) WIEMCHT KOHCTPYKIHH BMCOROBOILTHOID BBIKTIONI TC8.

- Kax wononaeres ayroracsumil peaktop”

i) ABTOMATHYCCKH B AYTOracsuei kamepe:;
0) MeuLy HERTPaIbo TpaHcdopMaTopa 1 «iemadiin:
B) NOCACTOBATEALHO ¢ KBOCIBHOH Tnnnei.

Npw kakom  pemmmve meiitpani s ssismicnns 033 wasepuiores  Tokn 1y iesoil

NOCIIEAOBATE N RHOCTH

H) PR OESEMICHHE HERTPAIN Hepes pesHcTon:
O 1pH oA RpoOBaHHON Wl rpaim:

B) PR BOMIICHCHPOBAHHON Helirpaii.

Npn kakom pesmme nelTpatn s aussaerns OF3 HenoaLIVIO TS BLICIINE FapMOH KN

TOKA KOPOTROUO SaMbikanus”

a) npu TAYXORSeMAEHHON nefTpaTi:
O) 1pH H30IHPOBAHHON HEHTPAIN;

B) PR KOMICHCHPOBANHOH HENTPaIN,

[pi KAKHX SHAMCHMAX CYMMUPHOIO EMKOCTHORO Toka B cootpetcrepy ¢ [0
Aonyekaetes pabora cetn 6 kB B pesnme ¢ monnposanioi neirpaisio?

a) ne Donee 30 A:

G) He mence | KA

#) He Doaee 10 mA.

27 Mro upeactananet coboli Ay roracsinmii peaktop?

a) KAy iy Ha heppoMar HHTHOM Cepaeanike;
0) YeTaHOBKY 2L oDOTAleHNY Ypana:

@) AeMent KOHETPYKUMH BLICOKORODLTHOND BEIK DOYATENA.

. Kak srmomae TCH JAVIor ACHLLHR pl."aﬁ't'up?

O) ARTOMATHYICCKN B IVIOTACHIICH Kamepe:
G) MeAy HeltTpauio rpascopyatopa n asemndiin:

B) DOCTeI0BATENLHO ¢ Ka0eaLuoil auHneil.



0) npu wsommporaino weiipani:

B 1IpH KOMITCHCHPOBARKOI HefiTpain,

30 Tlpn kakom peskuse wellTpami s sussienns 033 HCNOALIVIOTCH BLICIHHE TAPMONHKH
TOKA KOPOTKONO 3aMbIKaHis”?
d) NpH EAYNoseMatnnoil weiirpain;

O) npu wsoanposanmoi neiirpaim;

B) 1IPH KOMAEHCHpoBaniol neitrpany,

Ofimee s comectp pacupeteaenne 6a.0108 TeRymero RKOWTPOIS 10 Biugasm yaehunn pador
AN CryiaenTon (B coorsercrann ¢ Hoaomennen), ecan nposMesy o arrecrms
nperes B opsme iamenn

| Pefttine-sonrponi, | Teer 20 sonpocos Ho 10 Gannon

: i'l:ﬂl|1|+t—nulllpu.'1|. 2 Teer 20 HONPOCOR Jo 10 danaon
Peftrnmr konipoan 3 Tect 30 nonposon No 15 Gaion |
Hloceuemme sl cry acniom _ | 8 Ganaon _ ]

| Honoanireisinee Ganam (Gonyes ) 3 Gannon |
Bunoisenie cemectposoro nagi I3 Bannon |
filﬁll.'!'k"I'GII_TI..".'II;HL'IH.PJ.!.ECIT_I.-I l |

MAKCHMLTEHOE KOIHMECTBO GLIOR. KOTOPOE CTVACHT MORET AOAYVHHTE HO PEIy L TaTam
TERVHICTD KOUTPoAs, B cooTreTerang ¢ Tonomennem cocranmer 60 Sation, ecim IPOMEHY TOMHAN

ATTCCTALNY HPOBOAMTCH B (POpPME W aMeHi,

Hloma s e, sprrepum i misa s omennnans KoMuerenmimii FEPOMEARY TOMHON 30 TECTIINN sl

no vaehnoil cunnanne « JAP I

TIPOMERY TOUHIS ATTCCTAIA 10 HTOTAM  OCBOCHHS TMCHMIIIIIL HpoBoarIcH B popme
IRIAMEHI, DRHIMEN TPOBOANTCH 110 DHIAETAM, COASPARaUM 2 ponpoca. CTyaeHT nHieT OrpeTs
HIl BOMPOCH! IKSAMEHRUHORHOTO Onaeta wa anerax Genoft Gymarn opmara A4, na Kaaaom we
ROTOPBIN 01KHE! OBITE YKATAHbL (RMBINA, HMS, OTICCTIO CTYACHTA; WP CTYACHUECKON Py
TR NPOBCICHHA WCHIMCHI. HOMED IIMEHAUHONHOTD OlieTa. JIHCT OTBETOB A0MKHE ObiTh
AOANHCAHEL W CTYACHTOM 1 KHIMCHATOPOM  NOCAE NOAYYEHHS CTVACHTOM K HMCHALMOHHON
GHACTI

MEKCHMILIBHOC KOHYECTIO GUITOR, KOTOPOE CTYICHT MOWKET NOIVHHTE HA EHIMCHE, B

cooTBeTeTRNM ¢ Honomenesm cocrananer 40 Guion,



cooTeereTanm ¢ |lonowennem cocranmmer 40 Gannon,
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Kpinrepien onesimamms sosie e

CryaeHt PIvBORo H 1POUHO YCBOIWT IPOTPaMMAKI MaTepHa,
HCHEPIBIBIOILE. TIOCIEI0BITEIBHO, HETRD 10T HUSCKH CTPORHO €10
WUTITAET, VMEET TECHO YIS BT L TCOPHIO ¢ IPRKTHROR, cpoboino
CHPORIACTCR © TALMAMIL BOTPOCEMM 3 IPYTHAIL BIAME DIPHMEHEHIR
THAHMEL (IPHAIEM HE SITPYANNETCH & OTBETOM P BHAOHIMEHEHHK
TN, HOHOAREYET # OTBCTE MATEPHRI MOHOTPAIHYICCKO

JNTEPATY Phl, NPARIILHO ODOCHOBKIBACT NPUHNTOR PEILEHWE. BAATeST
PATHOCTOPOMMMME HABRLIKAMIL I TPHEMAME BEITOIHEHIR ITPAKTHYCCRMY
B, PIOCTT B RIET OO O ROCHHE KOMIICTEHLLHN,
NPEIVCMOTPEHHLIN TPOTPAMMON WIMEHIL

Lt TVACHT NOKAIRBICT TUCPID IHACT METCPHIT, FPAMOTHO W00 CYUecTay

HWATIEIET €10, HE JONYUKAH CY IIECTREHHEIN HETOMHOCTEN |t OTHETE Hal
BONPOC, MPIBHIRHO TPHMEHRET TEOPETHMECKIE TOIGAEHIE NP
PEREHHI APIRTHUCCRIN BOIMPOCOB 1 HN. BIICET HEOONOINAMBIMK
PABLIKAMH HPHEMAMI Y BRIDOTHEHMA, TONVCRAN HEROTOPLIE
HETOMHOCTIL ASMOHCTPUPYCT XOPOIIHI Y POBEHE OCBOEHNS MATEPHILIL
HHOPMALIHONHOH 1 KOMMY HHKITHRHONH KV ARTYPBE W B e10M
NOTTBEPAUIIET OCBOCHIE KOMIICTEHITNI, NPEAVEMOTPEHHIMA NPOTPAMMOI
K HIMEHL

['T}.LU.EII'I' TORAIRAACT THANASE TONRKD OCHORHOND MATELE, Ho He
NCBOMA Sro AeTien. MY CEALCT HETOMHOCTH, HEIOUTITONHO
NpagHi bbb 'I-'IJ“FM}'-WHPHIIHH. I UEAOM, HE NPCUNTCTEVET YOBROUH IO

| PO WML IPOTPIMMHOTO MATEPWLTL, HAPY WEHWA 10rMseckon

THOCTIC IOBITEARMIOC T B UGS TEPRNC PO RO MOTE e,

HETMhl TRIBAET HTPAIHCHAR M BBHOVTHEHWY TTPIKTHHSCRRA p.l.'l.ﬁl."lll;
THTREPHIITACT OUROEHIE KOMNETEHUHH. TTPCIVEMUTPEHHBIX DPOTPRMMon
TRRAMCH HI AP HHMTLILHO O CTHMOM YPoBHE,

CTyAeHT HE SHAECT THAMHTEILHOH Y208 TH NPOTPAMMHONT MATEPHAIA
(meHee SO npasiinHO RENOAHEHHMX 322300t o1 00wero oisema
PAGOTIY, AONYCKACT CYIESTREHHLE OwnDKN, HeyBepenno, © Hoabmmsn
TPV AHEHUAMM BBIIHACT NPARTHYCCKHE PatoThl, He NOITHEPIKINeT
OCROSHIE ROMIETEHIMA. NPEIVCMOTPEHNLX NPOTPAMMON IKHIMEHA.




OHEHOMHBIE CPEACTBALIH HPOMEKRY TOMHOM ATTECTALIMN
1O YUEBHOH JIMCHMILIMHE «OAP,

R EMEHATTHOHHBIC BOIPOCH]

2. Kaacondurauns KOMOOHEHT CHAOBON VICKTPONIKY.

b, BeHTHABHLIC VIEKTPOHIBIC KOMIOHEHTE € HENOAHLIM YIPARICHHEN

¢ BeuTHabhbe MICKTPOHNBIC KOMIOHCHTIE ¢ HODHLIM ¥ 1IPARICHHEM

Ao MeTo/is auann s CHAOBOI 1IEKTPOHROI AUIAPATY Phi VIEKTPOYHEPTCTHKN

€ IHEPTETHHCCKHE NOKISATENH KaNeC TR VICKTPOMAI HHTHBIX ITPOLECCOR,

L DHEPreTHHecKHe NOKA3aTEIH KIMeC TR NCNOLIORAITHY.
NPEOPAIOBATCABHLIY YCTPORCTE CHIOBON MICKTPOHNOI ANOAPATVPLL.

g, Metoas pacuéra MmepreTHieckuN nokaarenei,

h. Meroam pacu@ra WMepreTnicckny NoOKIaTenci,

Lo Cpeacrsa npeoGpaiosasms nepeMeniono ToKd i NOCTORHH b

1o Cpeacrsa npeodpaioBaius NOCTORHHOTO TOKA B NEPEMEH H B

k. Hacroruwe npeoGpasosarenn

I TipeoBpasosarean nocTosiioro Hanpsweing i Toka (KOHBEPTOpL)

M. ACKTPORHBIE CPCACTEY KOMICHCAMN PCaKTHAHLIX COCTARISIOUIN TOaHOH
MOTTHOCT I

N, VICKTPOHILIC CPEACTRA KOMICHCALMH MOLLHOCTH HCKAKEHHIL,

0. TlpoGaema MCKTPOMATHITHON COBMECTUMOCTH YCTPOICTE IHEPTETHYCE kO]
MERKTPOHHKH

p. Jimpdepenumantnan  rokosan sammra. OGnacts npesencnus. [lpuiuun
JCHCTHHA,

g Tokoswe suunte. Oume nonstas, OcHosubie Tpedoranms,

r. Omestponnvie  pene  roka. Komerpykumi.  OCHOBHEIC  napamerpsl o
XAPAKTEPHCTHRN,

S hewTponbwie pene spemenn.  Koncrpyveuwnn,  OcnoBHsie  napamerpul
NAPAKTEPHUTHEN,

Lo Hospesacuus 0 HEHOPMANBHBIE  PEKHMBl  WIEMEHTOB  CHCTEM
VICKTPOCHADKECHUA,

u. lTokosas wanpasiennas saumra auumii, OGnacrs apusenciis. Tpuunun

ACTICTRAMA.



Chuaen
K10
Dasagp

9] -
10W

| 74-90

I{ll-ﬂl ]

MI:HE_
| rhﬂ

v,  lTokonas

HANPRICICHIAS  SalinTa VICKTPHUCCENX  annapatos.

npusMenenns. TTpusinn 1ehcTams,

w. Llnpponsic

TEPMUHAIEL  peieloil sammtel.  OCHOBHBIE  NapaMeTphl

XAPAKTEPHCTHKM.

N Merount Coraconanns HPPORLIX 1 ICKTPOMEXAHHMCCKIN ST,

ONiieTs

H

Mankemmanninan ey s G108, maBnpaevam Ty aen o no e « AP renenne
cesecTpa pai 100,

Cueika no ke

Ak Hon

w XOpaiioe

o Y owaeTeopirrea s

| wHey 1ouaeTnopHTE Lo

OfocHomamme

Teopermieckoe  colephanne KYpea  OCBOCHD
NOAHOCTRIG, Ot npodetor  weobBxoiimue
HPHETINECKINE HanWKn padiorTil ¢ OCHOEMHRM
MATCPILTOM CpOpPMIPORIEI, Bee
NPEAYCMOTPERHIME  nporpasmoil  ofyaeni
_'\"'It"‘ﬁﬂl.sil.' HIEIN BB TOUTHEH,  KNSECTRO X
EOLl IR MR LS CVLER O R TS JT0AY DRLTOHR, ORI
R AMHRCHMATRHOMY - )
leopermicnte  Colepmanine  KypCa  OCBOCHO
AOAHOCTRNY,  Oe1  Ipoleaos,  HEROTOPRE
IpAKTHICCKIE HaBRKE PABOTIE ¢ OCHOLHNLIN
MATEPHANOM COPRIPOBINLL HEAGCTATOMIO, Boe
MPeavCsoTpeiiese  nporpassoit  oGyuenn
}"Iﬂ.i}lhll' R [ RIRISRTTWI I KIMECT i
ALITREA RIS . OJH0or 0 s Be OLeHS D
ROTHIMELILHIIA o ﬁll.l."lt‘ll:t, HERLYTOP I
Bl RAAHIE BRIAEIN ¢ clsnOkaMn
leoperimueckoe  CopepmRINIE  KVPC  OCBOEHD
HACTHMNO, WO ApoDeak HE  HOCHT
CYULCTHEHHOID  XAPAKTepa,  HeobNOA e
MPARTIUCCKIE  HABEKN PaSOTHE © OCROEHHLIM
MATEPILION 1 OCHORNOA  CYIOpAITPOTRILE,
OB INETRD NPEAYCMOTPEIINE  PoTpassMai
obvienns ey NUEHER BN,
HEKDTOP e [IR} BHRITIRIHCHH N BN,
| BOTMOMNG, CoMCpaRT Ownbey.
Teoperiueckoe COALRINHE KYPEd HE oCRoCHD,

HEOGROAIMIIE MPEKTIHECKI HEIRBIKH PaoTh He
CHapM ORI, TR TRR TR T M yaetmme
HLLAHI CONEPRIT TPy oule amndsn

Ypoueis
cipopsmuponaocTy
ROMIETEN LI

Buicokui yposens

Hpodennymi FPORENS

ﬁf;po.ﬁnu& _rpﬁ wenn

Komneteninm
Cifsopsnponan

Ll




