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[TporpamMma JHCLHTUIHEEL € DIEKTPOHAKA B MEXBTPOHREA oBopyA0BAHNS 119
NPOTOTHIHPOBARNI COCTABICHA B COOTBETCTEHN © rpefosannamu GrOC BO u
yuebHEM nnamoM 1o Hanpasnesmio 27.03.05 «Muposarugan ¥ Opodiino
MOAFOTORKH « AJNAHTHEHBIE TEXHOJIOTHIM.

[TporpamMy COCTABHIL
K.T.H., AOLEHT ] A.B. Kyadeuos,

[MporpamMma QECIHTHEE  FIEKTPOHNKS | MEXATROHAKA obopyloBana 1715
NPOTOTHIHPORAUKID: [0 HANPABISHHID 27.03.05 «VunopaTuray 0 OpohUI
HOAFOTOBKH «ANLIHTHBHBIE TEXHOJOUHHY YTBEDHIEHA HA 38CENaHHH xafenps!
«ABTOMBTHEA M YIIPABIEHHEY « # 2020 mporokon Ne

Jan. kadenpoi /A B. Kyzneuos/

[TporpaMma COTTACOBAHA C PYKOBOIHTENCM o0pasoBaTensHoil TpoOrpaMMsl no
HATIPaRNEHHED  MOAMOTOBKH 27.03.05 «HMnuoBaTHEa® npcn:b:-{:m MOAroTOBKH
CANIHTHEHBIE TEXHOJIOMHHR

(y b 20 r.

[lporpasma YTBEPWIEH HA 3aCEAAHIH yuelHO-METOAHTECKOH  KOMUCCHH
thaxynerera ManmsocTpoeHni
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4 » 20 r. Ilporoxon:




I, Lean ocpoerid DIeiiiiHL

llemetn oCBOEMMS OHCUHMNNHEL #JNCKIPOHHKE H  MCXATpoHHKR 0DOpYIOBAaHME 108
NPOTOTHITHPOBAHHAY HRMACTCH (POPMAPOBAHNE CHCTEMBL JHAHMA, YMEHHR W HABRKOB B OGNACTH
(PYHELHOHNPOBAHNR MICKTPORARN H MEXATPOHHLIN yCTPONCTR.

JanaqH THCUHTUIFHE: HIYSCHHE RRHHLMOOE NOCTPOCHHA H MECIIYATALHA 2AeKTPOHHEIX
YCTPORCTE, MIYHCHHS TeOPSTHHUECKHX OCHOE 2NEXTPOTEXHHEH, OCHOBHEIX CXEMOTEXHHUSCKEX
NPHEMOB, HIYYeHHe MPHHIHNOE KOMILIOTEPHOIO M 3IEKTPOHHOCD YIPABICHHS MEeXAHHYSCKHMH
CHCTEMAMH.

2. Mecto guemnnaniel B crpyerype OOT] daxananpnara

Dueunnansa «3NeKrpoHEKe # MEXATPOHUKA ODOpPYIOBAHER JAA NPOTOTHOHPOBAH WA
OTHOCHTER ¥ MHCUHTAMHAM BapuatWeHoR uwacty (bnowka 1) b.1.3.6. ocHornoil obpaioparensHoH
nporpasel GakanaspHaTe; HIY4EETCH B 5 ceMecTpe.

JHeunnTiHa DasupyeTed Ha CNeyIOmNY, NpoATEHHEN THCIHITHHAX;

- emaEkan (pasien AMMeKTPHYSCTRO),

- ¢l TporpaMMHPOBARHE B AT OPHTMHIAMR,

=t HhopMEIHOHHEIE TEXHONOTHE Y,

K¥pc «2NexTpOHHED M MEXATPORHKS 00OPYIOBAHHA (U8 NPOTOTHNHPOBAHKAY HCMOIRIYET
IHAHHA TACHHNNAH OOMETEOPETHYCCKOTO PANE W ABASCTCH CROSOOPMIEOA mpodopHeHTRIIHEHT B
maaHoR obnect. Tlo wroram ®I3vHeRHs CYYIEHT JOGKEH OCROHTE TEPMHHONOTHIO, OCHOBHRLE
NOHATHE, Gones rayDoKe HIYIHTE METOOL H CPENCTER AMEKTROHHEX H MEXATPOHHLX YCTPORCTH.

3. [Mepevens nDAANUPYEMBIX PE3VALTATOR O0YVHEHUN 10  ONCOMIIRNHE  (MoXy1m0),
COOTHECEHHBIE ¢ TIAHUDYEMBIMI PEIVILTATAMN OCROEHIHA O0PATORATEILHOT TPOTPEMMEL

B peivastare ocsoenns
Koa OBPAIOBATE N LHO T [Mepeqens NAAMHPYEMBIX PEIYVIETHTOR
KOMIETEHLUHA | NPOrpasmMbl ofyaaiomuies O0YHEnBa no THCHNnanne
aoEen 00IaIaT
OTTH-4 CHOCOOHOCTERD Janaamin:
0DOCHORLIBATE MPHHATHE | - HAIHAMCHWE, YCOTPOHCTBO,  NPHHLET
TEXHHUSCKOTO PEUISHHA NPH | AeACTBHA  PRITHMHEN  HISKTPOHHLN
pRIpaboTi: MPOSKTE, | VoTPORoTE;
BEIOHpATE TEXHHYECKHE | - [PAOAJA SKCONYATALMH H HAIHAYEHHE
CPEACTEA H TEXHONOCHH, B | PAINHYHLIX BHIJOR INEKTPOHHB
TOM HHCRE ©  ¥Y49eToM | yCTpoficTs, AMTOPHTME] HX
IKOMOTHYSCKHE NOSNENeTRHI | SyHKUNOHHPOBAHMA.
HX TIPHMEHEHNH, Murenin:
- MONEIORATHCS
KOHTPONLHO-HIMEPHTENEROT
ANTTAPATY PO,
- BEIGHPATEL INEKTPORHEE KOMIOHEHTE] 10

TARAHHEIM XADAKTEDHCTHKAM H
fropMy AHpoBATs TPeDONAHMA K
ANEKTPOHHBM KOMOOHSHTAM

Boradeims:
- HAPBIKAMH  MOCOSN0BAHHMA — ONEM
MERTPOHNL (IPHDOPODB]
- HABLIKAMH NPOCKTHPOBEEHS |
IEKTPOHHLIN  YCTPORCTE Ha  OCHOBE |
HMEIOUIHNCH  TEXHHUYSCKHX PeleHHH © |
IEMCHTHOH Tasnr,




- HHOREKAMH ApaTrParMMHPOBAHEE
MHEEPOROHTPOIIEPOR,

[K-

[ ]

CMOCOOHOCTEH HCNOTRIOBATE | 3hanib:  OCHOBHBEIC — TPHHLRTIB
MHCTPYMEHTATEHEE CPELCTEA | MOASTHPOBAHHA H pazpatoTrH
(MaAKETH NPHETAIHEIX | SICKTPOHHLIX  YOTPOACTE ©  NOMOLILD
NpOrPaMM) AN8  PEIUCHMA | NPHKTAIHERX [EPOFRasM;

NPHETAIHEN Yuemep: ONpPEnenaTs  Cnocotsl
HHACHEPHO-TEXHHYSCRHY pEATHIAILHH 7 MOIETHPOBAH A
3a0a4, [UAHAPOBARHA  H | DACKTPOHHBIX YOTPORCTE.

TPOBEIEHHA pafior  no Baademb: HaBuEaMB DADOTH B
TIPDEKTY; CHEEATHIHPOBAHHEIX AT BIX
MPOTPRMMAN TR MOJASAHpOBANHE M |
PA3paboTER AMEKTPOHHE YCTPORCTE. '

4 CTpyRTYpa i ConepRanne JncuniuiHnb
OBwRA TPYACEMKOCTE AHGUHNNMHE COCTABAACT I 3a4ermniy cannnusl, 108 aralemauecrny

qACOR (M3 HNX 54 wace — ayauTopHad pabora, B Tom wucie 18 vacos nexumi, 18 vacos nadoparoprsx
IAHATHHA, |5 YACOM CEMMHAPCKMX JAHATHA H 54 yacA caMoCTOATEN LHO pa-:':'n-nrh: l.'.'T,'.fJIl':I-l'I'tL}.

CTpykrypa # CONSPMAHME THCLANIMHE «DNEKIPOHHEA W MEXATPOHHKA 000DYIORIHNE [N
NpOTOTHOHPOBAHEAS N0 CPOKaM 0 BHEas paboTel OTPRKENS! B NPHTCHEHHA 1.

I:II]_.[I_EPH{EHHE pajziedoE THCIHTLIHHEY
TestaTHra NeKUHGIHBIX IARSTIN:

Tema 1. Ofwyue ammyunse ofpabomse cuznaios. OBWan PyYHKINOHANEHAT CREME, DREHIELATNEL
NPecdpasoEHNA CHIHATOE SHANO DALY CHIHLAOR & UG PoELIE.

Tema 2. @yumynorarsias cxema obomdodanus i apemomuriposannn (YITY dpeseprni
CRIZHOE) €6 i,

Tema 3. Ocnoss asexmpomexrecy Janon Owme, sakous Knprroda, Metold SREHBANZHTHCRD
rEHCPATOPE, OCHOBHEIE ZEKTPOTEXHHYSCKHE CMEHTR, PacueT uenci © noMOoWsH: [RHIILHEIX
TIPOrPamMM.

Tema 4, Ocuosnsie NPuRyTs pabonms  Nodyaposconukoasy  yompoicme. CTpykTypa p-n
nepexona, ero BAX, DHO0, TPARIHETOp. MuoaeHpoRaEHHE TONYNPAROAHHKOBEX YCTPORCTE H NPOCTRIX
TREM HA MX GCHOEE.

Tema 5. Cuiosas wgcme ofopydosanis FIeTOUNHE BTOPHYHOTO NHTREWE, Tpebonipns &
Hemy., TpancopMaTopHas B HMIYILCHAS CXeMBl HCTOYHEKOB BTOPHHEOIO muiaxny, COCHOBHEE
OTPAHHHEHIN, METOE! PACTETa B MOTeTAPOBAHHT,

Tema 6, Jvexmpovexanuvecrkan vacme obopydosaens, Ocwobul 3neTponpuecga, OSwme
npuHunnsl paGoTe snekTponpkratenci, ofiine NPUHLANE YOPAENEHHA JNEKTPOABHIATENAMH, BEIGOD
aguratenci, Ulerossie aenrerema.

Tema 7. Flanepumensnan vacms elomoodayis. COIIHE NPHHLNNE NOCTROSHHE H3MEPHTELEHEX
npeodparoparened. KoHUEERIE RRKMOHATENH, JATHHEH NONCKSHHA, CEOPICTH, TEMNEPETY .

Tema 8. Annapamnan sacis ofopydocarun, THCTEME! CHHCNEHHA, ABOHYHEN KON, DCHOBS
anredpel NOrHKH, Gorddeckne yorpoRorea THnoawx cephi TTJ w KMOIL, anexrponnue kmodqm
ROMOHHALHONHEE YCTPORCTRE; ADCACIOBATE BHOCTHRIE YETPORCTRA; YCIPORCTER AHANOroUKBpOBEro K
unpporHanoronn npeodpaosanis; 001IHMC CECOACHHA O CORPEMEHHEX MHUKPOKOHTPOILIC A — NPRHLIAN B
NOCTPORHHA, APXHTCKTYE; CTPYKTYPA MHKPONPOUECCOPROH CHOTEMN, POrMCTRORAR MONENE, CHETEMA
KOMA,

Tema 9, Oonosnl NPOZPAMMLEPOERIT MIKHARONMPORIER0E,



TemeTHra TabopaTopHbie paboT Mo JHCHHIDIHEE ¢ IAEKTPOHNKS 0 MEXATPOHUKS 000y 10BaHHS
LT APOTOTHITHPOBATIA
Hampasnenpe nogrorossn 27.03.05 "Huanosarnka
[podunt TOIroTOREH
ALnuTHBHELE TeXHOA0THn (akananp)

oquan gopma oGyueHES

I, Tema 4: OcHopHee npwsusiel paboThl OOMYOPOROOHKKOBEIN VETROHEIE — D=1 NEPeXon, ero
BAX, Mo). TpauIdcTOp — 2 dacd,

TNaGopaToprad pafota Nol, «CHATHE BONETAMOSPHEN XAPAKTEPHCTHE JHOOA W TPAHIHCTODA Y
Ocnamenne: nporpaMMies obecnevenne NI Multisim 3.0

2, Tewa 5; Crilopad acTs oDopyIoRaHNg — 2 gacd,

Jlabopatopras pabota Ne2, ellccaenoranne paliorsl peryiMpyeMoro HCTOUHMEA THTAHNIYN
Ocramenne: mporpasyuoe ofecneqenne NI Multisim [3.0

3. Tena 6, Fnexaponexalnueckad YACTE 000Dy TORAHKI -2 4aca

Jafopatopraa paborta MNe3 «Heonegosanue paboTh WArGROr0 ARMIATENL Y - 2 HaC,
Oeramenne: oporpavsece odecnetenne NI Multisim 13.0

4. Teug X! 48 YacTs COOpYIOBIHAL .~ § YACOR,
Naboparopnas pabora Mod «Hccneaopanne paboTh nOTAYNECKNX YETPORETES - 1 4aca.
Clonamesse: nporpaMMaoe obcenesenne NI Multisim 13.0.

JaGopaTopnas pabora MoS «Mecneaopatise padoTe KOMOMHAIMOHHER YorpoficTas - 2 daca.
Ocnemenne: nporpassace cbecnesenns NI Multisim 13.0.

NaGoparopran pabora Nod «Mecnegosaiye paboTsl MOCHSA0BATENBHOCTHELS YoTpoReTay - 2
Hata
Ocuamenne: nporpassace oSecneverne NI Multisim 13.0.

JlaBopatopuas padora No7 aHecnesoranne paborst ALLT w LIALIT» - 2 waca
Denamenne: nporparmues obecneasnne N1 Multisim 130

5. Tema 9: OCHOBE IPOPaMMHPOBAHNE MEKDORCHIPOAASPOE.— 4 Hacs.
JNaBopatopras pabora Nel elcenenonaune cTpyerypel W MPHHLOHOOE MPOTPAMMHPOBAHEA

MHKpOROHTponacpos AVRE: - 2 uaea,
Crenamenne; nporpasauoe odecnedenue AmelStudio 7.0, Proteus Design Suite 8.6,

Jabopatopuaa pabora Mob «Heoreaopanue cocTenbl NPOrpAMMHEOID YTIPARICHHS WIATOROID
IBHTATERAR - 2 YACA,
Ocuamente; nporpamsuos obconesenne AmelStudio 7.0, Proteus Design Suite 8.6,



TeMaraKa BOMPOcan AN CAMOCTORTRNLHOND H3YHEHHA N0 THCILATI NEHE CIEKTPOHIER 0
MEXATPOIHESR 0DOpYIOBAHIA 178 NPETOTHITPORATR Y
Hanpagnerue noprotorks 27.03.05 "Huanosarnsa

[Tpodnns moaroTORKE
AQINTHBHBLIE TEXROAOTHH (Dakaaapp)
oaran hopua ohy=eHma

Tema 1. Ofuge rpunyunn 00palomKt CHZHATOE, Difman hyaKILACHATEHAR CXEMEL, MPHHINITEL
npecfpaiosaHiEl CHIHANOE SHANOTORLXN CHIHATOR B LH(POELI,

CaMocToRTensREoe HiyHenie: 3hdexTsl, BOSHRKAOWAE NPH KBAHTOBAHNHE CHIHATOR, HANMKEHIE H
PEIMHOMEHNE CASKTPOR. = 2 4acd,

Tema 2. @yuryuonatsuar cxesa olopmdosantr o npomonunuposauns (Y fpesepivi cnaner) u
EE QNG

CaMocTonTetlHoe  H3ydenne: o030p  kowcrpywumil # cocrasa  oGOpPYLCEAHAR 1R
npotoTHnrponasmns (MITY dpesepimil crano.

Tena 3. Ccroas stexmpomexumei. Jaxod Oua, 3akonsl Kapaioda, Me100 38EHBANCHTHITS FEHEPATORE,
OCHOBHEIE 3nexTROTEXHHYECKNE anemenTel. FacueT uensi © nouollEH NPHEILIHER. NPOIPAMM,

CaMOCTORTENEHOS  HIYUEHHE! JMEKTPHUSCKHE UEnH  CHHYCORIANEHOND TOKA  KOMIISECHOC
CONPOTHB/ICHHE, PEIOHAHC TOKOR H HATpIKednd, SEKTOPHOE NPENCTARIERHE JNEKTPHHECKUX
RETHSHH.

Tesa Y. Ocnogsl NpazPaMAHDOSIHUE MUKPORONIDOTICPIE,

CaMOCTORTENBEOS H3yueHie: 0030p ConpeEMeHHEX MEKpOROHTROMNEROR: AVE, Arduiono, Mota rola
| p.

5. OdpazopaTeNkHEIE TEXHOIO0THA

MeTofnsa NPeTomABAHIT ARCUNILIHARL ¢ ONSKTPOHHKS 1 MEXETPOHIKS 000y A0S LA
MPOTOTHNMPOBEHHAN H PCATAIELNE KOMOCTCHTHOSTHOTD OOAXNGIL B HEMOEEHHIT [ BOCTIFHATHR
MATEpUANE TPEIyCMATPHBAET HCMOMBIOBAHME CASUYIOMNX AKTHEHLX H HHTEPARTHREHBIX thopa
NpOBEASHAR AYAHTOPHELY M BREAYAMTORHEIX S3HITHR

— AYMATOPHEIES JAHETHIL ASKILIH, CEMBRADPL, nabopatopuse paboThl;

~ BHEAYAHTOPHBIE 3BHATHA: CAMOCTOATEARHOE HIYYEHHE OTACALHEIX BONPOCOE, NOATOTORKA K
sammre AeGopaTopHin pador, BENONHEMHE pacHcTHO-rpadiiueckol patoTh.

6, Onenoumnie CPEICTHA TR TEKYIETD RONTPOIN YeOERAEMOCTH, NPOMERY 1O4HOH
ATTECTALNM N0 MTOraM OCBOSHUN JHCUMILIMHL W yaeduo-Meroandeckos odecnedcune
CAMOCTORTEILHON PADOTE CTYIEHTOR

B npongcce 08yHEHUA B TEUSHAS CEMECTPE HENDALIYIOTCA OUEHOYHELE CPEACTEA TERYILE D
KOHTPOAR YCTICBRCMOCTH H MPOMESEYTOUNEN 8TTecTaUnil. [IpusennaTed cleyiomme oneHouHke
CPecTEa: 3atnTa falopatopHem paloT, TeCT, SalHT PT'P, axzamen.

Ofpasifkl TECTORAIY IAAARMA H BOUPOCOE X IKIAMEHY NPMBELENE] B TPRIOWEsHN 2

6.1. Monn OUEHOYHEIX CPEACTE QIR NPOBELCHIE TPOMERYTOMHOA  ATTecraunn
oYUM IINICH 110 THCHIIMNe (MOIyam).
6.1.1. [lepedent koMueTeHUMA ¢ VKAIAHHEM ITANOE WX (OPMHPOBAHER B NPOLECCE OCBOCHHA
ofpazopaTenssafl NpoTPAMMEI.

B pesyAbTaTe 0CBOCHIR IHCOM IR (MoIyan ) aprn pyoren CAenyidiie RovneTenimn:



Ko sconime rem i

B pesyabTare ocoocuin 0bPA0BATRALIIOR NPOTPAMME
ofyuamuiicn noaes ofaagars

{naKeTsl
TPHKTAIHBLX

DPHEASIHEY

OlK-4 enocoBHOCTE  000CHOBRIBATE NPHHATHE TEXHWYECKOD
pelleHs PN PaipaboTke Npoekra, BHOHPATE TEXHHUMECKHE
CPeOCTBA H TCXHONOTAH, B TOM HHCOE ¢ Y4eTOM
IKOMOrHYECKHN HOCHEICTERI HX TPHMEHEHHA,
ITk-2 CNGCODHOCTERY HETIOIILI0BATE HHCTPYMEHTATLHEIS C-ICTER

IPOTTHEMA )

A4
HHHEHEPHO-TELHHMECKHY
TMIAHHPOEAHAR 1 TPOBSIERHA ]'J-E‘EDT e MPoOeKTY,

PEIeHHA
Janat,

B npolecce OCBOCHME 00PAI0BATENEHOR DPOTPAMME] 1AHHAN KOMIETEHIRA, B TOM MHEIC HX
OTASILHEIE KOMNOHEHTH, QOPMUPYIOTCA NOITANHD B XOJE OCROSHAR ODYUAICIIHMHCE THELNILIRH
{Mogynell), NPEKTHE B COOTEETCIBHH ¢ YIeOHM MIAHOM ¥ KaNeHIRPHEIM rpafros yuebHOrD

NPOLECCE.

6.1.2.

Opicanse

MoEaTened  n

KPHTEpHER

OHEHHNBATIE

KOMITETE LI,

opMUPYEMBLIX 10 WTOFAM OCBOCHIA THCUMNNIED {MOIY ), ONHCAT e ITRAT 0TER MBI,
TMoxazarenes OUEHREAHHA KOMICTEALMA RA PASTHMEEB ITANAX HX GOPMHPOBAHKA IBIETCH
AOCTHHENHE OOYUAIIITHMACH IIBHHPVEMED PEIVABTATOR Oy YeHHA 10 THCLHITHHE (MOIY.TH0).

OTTK-4 criocofsocTs 0BOCHOBLINGTE TPIARTIE TEXHHYSCKDND peibeims Npit paipaboTie MpoexTa, BLGIpaTL
TexHHYECHHE CREACTEA K TEXHDAOTHH, I TOM SHLE © YIETOM IROADCHYCEKNE NOCHeICTEHI HX NpHiHeH I

Kporepin aueHmsamns

MMoxasaTENR
z 3 - i
ENrN O yansaupdlcn Dhvimosfics Ciiyuzioins fhea Chpyrimoumiicy
- HEIHASEHIE, YoTPaieTh, EEMOHCTRHPYET BEMOHT TRHREYST DeManCTRHRYyaT NEMOHTTRHREYET
NPFAHIAT BefCTBHE | nonyoe oTCYTCTAME | HEMGNHOE HECTHMHUE HOMHOE
PRINHIHEIN  JMSKTPORHRIN | o0y gennoavounoe | coomnercrnme COOTAETCTRIE COOTRETLIEHE
yverpodtoTs] i ]
TRETCTEMHE CNELYHLLHY HEOY LY CAELY LK
. mpaning skcrunyETamnR p | COOTHETE fﬁ_ "H af:m- H
HATHESCHAE — paideHsx | CTRAYIGUIHE i ¥
BHAOH ANEKTPOHHBIX | JHAHH HEREMEHHS, it e HHE, HEIHEHEHIE,
YCTRORCTE, AAFOPHTME N% | nE3HEYSHAE, WETpRRC TR, yeTpoficTog, yerpaReTaa,
Y HELHON KPOnEANS, VCTpadcTED, TRHHLLEA d=HCT & NpHHELHN QEACTEME | Dpsisen QEic e
EEHMUAN NEACTRMN | PATTHYHEN [PALIHM HEIE PEInHYHEIK
PEETHYHEIN WTEETPEOH KLY INEKTPOHENY HIEKTPOHHBK
ARERTPOHHABIY YOTPOSLTE, NPERTD veTpofieTs, npanivl }ETPE'I:IE Th; WpaBHn

YT TR, MPABHA
MX IRSTUTYATaLH.

11 A AVETAL .
Jonyckaerica
THAYH TR LHEIE
oLneEfEn,
NPOEIASETiE
HEIDCTATOYHEE T
AHENHA, NO pAaY
nokaaTenest,

el RV T AT O
BEMRIThIRAET
T TE b
TPy 150 [pH

HX IKCAAYATALEAN,
Hi JCHEYCKAEITCH
weAHARN TE N e
CILIHEE K,
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oneprpORaHEA
SHAHHARH TR 165
nepeGLs HE HOBRIE

CHTYIILHH.
Nuenmn, Ofyansoumica e | OByumounics Oy fios CHiyHanmnied
= MOKEI0BATLES YMEST WK B AEMEECTPHpYEY NEMDECTRAPYET LEMEHCTRHPYST
KOHTPONEHO-HOMEPHTENRH | yangeraTosHOH B HOE SRATHAOE [ohios
of anmapeTypoi; CTEMEHMH YMEET COOTBETCTEIHE EOOTEETOTEHE COOTEETCTEHE
= BEIOMPATE ATCKTROMTEEE b
ROMTIOHEHTS 190 JEOANHRM NGNELBATEES CAElyHOLAXY CRETYFDAIN TRy
NEPARTEDHCTHREN KHM, swbnpiats ymeHiL; MEHHT yMEHHiT
OPMYTHPORETL IMEKTPOHHEIE OTEIALATECA | monvaonaTLen MOAEE OB TR
TpedoBaiid K KoM OHEHTLL 1 MM, prafnpeTs KHM, sriiipaTi CHM, slbupaTh
ANEKTPOHHBIN PO pAVEHPOEET HIEKTROHHME ANEXTPHIIHEE INERTIHHILE
Lol it rpefosaHiA K HAM. | KOMTKHERTHL I ROMITHHEHTE W KOMITGHRETE 1
hopMyTIHRORATL BOpMYAHPOEETE HOPMYIHPOBETE
Tpefopaind ¥ HUM, | TpeOoaawes X HHM, TpESoniINg & M.
Jonvokaiores WiieHHT gendeHs), | Chofonwe
L= R REh R H D0y S EalETen onEpUpyeT
oUHEEE, HEAHASHTEBHRE apRobpetHHLIMH
IOETT S L FME R,
HEBETATIY HOCT HETOMHOC T, NPUSEHNET HY B
gm0 pRIY IATPWAHEHHA OpH CHTYALIHAY
MosnsaTenei, AHANITTHUSC K WX MR
O yHEEDLLISACH CREPALHAX, L endaHnoTH
T MBI TRIENE T nepehsce yMenni
THEHTENEHEE & KOEhIG,
TPy LHEHHA Np# HEC T HOARTHRE
unEpHPOEAHAH CHTWAL AL
WMSHHAMI P K
negeHocs 1w HORRE
CIETWHLLNH.
adEmIsy Ofyvaonaiicn we | Ofyuaiiumhcs Ddvysoumfos Ciiysmousudica &
= HERRIKAMN RECEA0BINNE | plragecT WOH B BAAASET HASEIRAME | YACTAMHO BADOCET MECIHOM DOREmE
CxEs IREETPRHHEIN | geancyatodHOR HCTRENC0A HHA H AR EAMH BNEKECT HOBLIkaMM
“p"ﬁ“m;“ CTEREHN BIRTEET NPoCKTHPaRaHUL HELABLORIHI H NECAZLORTHNE N
;'I;::::“'::l:ﬂﬂa Y Rk EAMH AMEKTPOHHBY CREk P TR HEHE TPl ICTHIOER KR
ANERTPCHHRIY YCTPORACTE HELTBLOBIHNA W H IEKTPOHHELY CREM | IRERTPOHHLIN CXM
M OCROBE HEEROIEEEA 0P ETHPFEAHAA nparpaMMIEpORIHAE | H i
TEXHHAECEHN PEsit Al 1 SNEETPOHHRYS CHEM | MBEPORITROAICRD OPONPAMMHPOEEHEA | IPGrpamid HpOhGHTLR
anemeHTHOH GEEhT i B, MY CEANDTER MHKPORDHTRGANEPD | MUEPDROHTDONNEPO
g PO TEAMMMPORIHAN | SHAMWTENBHbIC B, ABKIKN ocnoeHs, | B, ceolIkD
ApaTpasMHpONaHIL MHKpERGHTpAANSps | oumbau, HO BOMYEKAIGTER MIpHMEIRET
MURPIEOHTPOINRROR, 8 IWPORBERETEN HESHERITE Akl TG YHCHHEE
HEADCTRTOM ML TR CHLE R, HARL KL &
RAAAEHHA HETOUHOCTH, CHTNYHLAAX
HABKIKAMIT N0 PAAY | 3ATPYAHEHUE TIPY neasmEHHol
noeasaTeneh, EHLTIFTHH R0 K CIROHHBETH.
ObywakLAicA GREQALNAY,
NEMLITRERSET nepaEHaee yMeHn i
FHAYHMTEALHES HA LB,
BATRYLWEHHA TPE WECTANEAPTHREE
MPHMEHEHHA HTYAILHN
HAALIKOE & HO0EX
CHTYALGAY




TTH-2 enocoSnog Th HENOAEIOBATE HHETPYMEHTANIRE CPeIcTIa (NAKETR MPHEANTHBIX AprpaMas] LA PEOEHLN
MPHEMATAMY HHECHEPHO-TEX HINCCREA 38004, TNANHPOREHI W Tpoasist ik PRGGT M0 TPOEKTY

K nepin OEHRBARIR

logamareis
P2 3 ] ]

Jevwisin: Difywatusfica CEyanratifc OBy Rl O yuwassfcs
OQCHOEHBIE TPAHIENIE | gesoHCTPHpYET SEREQHCTRRPYET ICMOHCTPHpYET DesDHCTPHPYET
BeOaEAMPORaHIA NONEOE OICYTCTERE | HEMAOIHOE HACTHHHOE nasHes
PATRARCTIN A BEIOCTATORAGE | COOTRETCTRIE COFTRETCTEME COGTReTUTENE
:-imm: COOTHETETHES CAEnYMILIK SHAHM | crenyioums SHEHUAD | CREmyIonEs SHEHIR
FTEAE L0 CREIYIOUIHM FHEHHA: | TIPHELINTE TR HHILAE MPUE LT
NPHKIETHBIN [P H LTI MOJCTHPCEAHIA N MOAENHPOBAHHA 1 MO IETHPOEAHHE 1
TR EMM; MONERHPORIIHAL H paagaboTEl pAIpRETTEN paspaboTER

pazgalioTes MIEHTPOHHEIN ANEKTPUHHLY HIEKTPOHHETS
HIEKTPOHHEY yeTpeficTn o yorpoiicTe ¢ VETPOMCTE C
YETPOHCTS © M0 DL NOMOLLLIE MM DL
T D P HETRLH LI DIpHR A LI Fip ALY
MpAENAIHE Iparps s, T P, HO Mparpas s,
Nporpasy Jonycxnmrcy LOpPCELHOTE ceoboaH

THAY WTENhHBIE S HAMHTENRHBE BrepHpyer

ITTTEL AR QI HEKH, AP peT e HHEME

NpaABTAETLA HETOUHAETH, THEHEAN

HEJOCTATOMTHDETh SUTPYUHEHHE TIRH

JHaHKA, o pany AL W THEICCREN

noEAsTEaedn, LTI R E

L T ]

HC LI TLIBRET

SHAMMTENLHBIR

FATPYAHEHNT TRA

OIEPHEOEAHAN

TERFIAAME TEDH MX

NEpEHOce Ha RODLIE

GHTYAILIE,

Kayems: Ofyyroumiics e DEyvamoumiica Oyarcineiicn Dibyuasoumica
ONPEACIATE CHOC00M | ywpar uin 8 HNEwDHCTPHPYET MEMOHCTRHPYET AEsOHCTRHPYET
peansIRLmN W waapcrarodHO B 1GTHOE HAETHY 12 alal Eliscs
et S CTEnENH YMET COOTBETCTINE COOTHCTCTRIE COOTBETETBHE
Eﬂ;ﬂm QnpeLenATE Enecolld | copmeI YMendil: | CIEAYIIINN YMEHHAD | CE2NYHAILHY

PeRNIELIIN 1
01 NP OB HA
ANEKTPOHHRIX
yerpoficTi,

CrpELenfTh onocobm
PEATHALHH 1
ML HPOBAH A
FNEKTPEHNBL
YCTPOMCTE
JlomyCRaaTon
JHAYNTRALHLIE
ClUnGr,
NpoARIRETEA
HELOD T& TOYHOC T
YMEHET, IO Ay
nowmLaTa e,

OEy MR IOATCE
KCITRITBIEIET

QITpe ARNTE CHC00k
PEANIGALHAH
MDARNWPEBAHHA
IRCKTPTHHLIY
YOTPOACTE.

YiEHH R SCBOSHLL, BD
A0AYCRARYTLR
HEIHR' I HTE 1Tk g
QILIMEEH,

HE T HOCTHL

TRV HEHHA M
AHANMTHYECHHN
DNEPALIEA Y, MRPSHICE
NMIEHHE 1 HoRL,

yuesiafl: anpenenaTh
nacohin
peanEsaLind 1
WMaIEnHPOEaHITN
HIEKTPOHHBIX
YETPOTCTA.
Cpofanun
DREPHEYST
APHOGRe TEHHEMK
WO HHEMH,
APIMEHIET KX B
CHTRAINEY
MBELLEHHG T
CATHRDET I,




THASTENLHM L

HEC TAHLAPTHLIE

IATPYIHCHAE O GHTYALLHI.
anEpHpaEaHEN
YWl @HHRMI TR X
MEPEHOCE K BODLIE
CHTH L.
Bagdeme: mapseeamn | OfyrmouikAcn He Oy arown s Diyaziowniics OFyamimiiics &
palaThl B DIARLET NAK § B TEET HARRIKEEU HICTHYHD BT MQAHDM Osen
CHBMANHINPOBEHHE! | HEmCCTATOHHORA POaOTh § HABRIKAMI PAGOTH B | ROALEET HaBH kasu
% NP ETRLER % CTEMEHH BORNEeT CRELMUIHINPORAHNL] | COCLFARHIM PO HIHED] HECECHOHETHIA ¢
ApOIPaMsaM 113 HABRRIKAMH PACOTR B | X NPHEARAHLIR K TPHREELI ApOSk THPDBAH A
MOIETHpUBRHHE B COBUHERHAHPEEAHH | MPDrpoMssin 108 fparpaMmMan L HNERTPOHHBIX CxEM H
pezpalioTEd % MEHETEIHL Y w020 HPOBXHEA W MOZEHPOEEHIA Y Mporpis HpOEIH I
AREETPOHHERX NPT paMean 103 paapalioTin paapaduTRH WM KPOROFTRCA o
¥OTROICTE, MOZEMPONAHTA 1 AEETPOHNRIS ANEKTPOHHBEIY . CHOOO
pazpadoTik FETPORCTE, VETPOHCTE, HIBEEH nmpHmeRqET
INERTPOHERIX BONYE KEOTCA QCBOSHE, HE MO RIS HAERIKR
YETPOACTE. FHBUNTETLHEIE ABNYCRAOTO B CHTYRENAN
Ganisn. HETHIM HTEN LAt Mk I HEOH
MPORBERSTCH BLAGEH, CHLH HOCTI,
HEOOCTATOYHOCTE HE OB TH.

BIAARHHA HARIREsA
TE PR RoRaaTensil,
OEyyANIOH R
HECTTLITRIBAET
IHOMTE N LHLIE
AATPYAHERAT i
TEpAMEHEHIY

Hilfll ks H HOBhIX
CHTWILIHAY.

TRiRHAR NP
AHATHTHEECHIN
ONepoink, FRpeH0o
yMEHER [l HOBhIE,
HBECTAHEAPTHEE
SHT Y ALHIL

11l canst OUEHHBAHKS PE3y ThTATOE NPOMERY TOTHOR aTTECTALAN I HX OMHCAHTE:
dopma NpOMERYTOUN G ATTECTALNN: JKIAMEH.

K Aposescymoynoil amimec
FANUMTHETNE 808 AR0OPAMOpHbIE PO

Wy dORMPERMGMCA  M0AERD CHIOERID, S IRLEE e U
Fomor u PTP npedycmonipeniibie palouet npozpavvod

Mcana omeRABRTHR

Dnncanue

Olmiuano

Boinonens  Bo¢ gudw  yuebngh pabomy, NpedycMOmpelise
padoves npoepaAMe Crpdanm QemRoHCRIPUEVEN COMMECRICIgYE
THANET, WMER, Nassikes NPREEdEHIEIN & YR ROKIAMERET,
OREPUPYEN RPNGEREMEHHELMN SHQIIAWLY,  JMERIIMY, OSBRI,
MPTLMERRENT HE & CHRMYETIRT noatiehnel croxemocmu. [lpu smou
Moz Buirte ORYIEHDl HEFHAINMERRIBIE ot HERGHRACIIY,
FampyANERIAL nte GUATHBIYECKIY ONEPAYIAY, NEPENDCE BT 1
YMEHIT HE HOGBE, HECTIGHOGRITN BE CUNTFNIL,

Xopowa

Bumonnens  gce  guds  yuefnol  pofome, npecyCMonipEHrse
yuefinain  naanom.  Cmydenm SeMONCHPUEVENT  HERQIHOE,
APGEMABIGE  COONIEEIICMGie Ianum,  PMeNIT,  HESHINGE
npuaEAeNhd & MDY ROKGIAREIEE, AWda ecuu mpn 3mot Bhliy

dorygens 2-3 necyuecngEnn e ER AN




Berpoaientl  6oe  6udbl  yuefnol  pafomel, HPEQYCMOMpEHRBE |
yuebuooe  nagnoy, Cmydenm  denoncmpupyem  COOmEgmemee
Vooalemeopumeatsno | Tanl, & KOmopoM OCGEMEeNd PEHOERIR, HENBOREE BRNCHRT YRCHT
MATEPUATA, RO AP MOV ONPIENG 00N IAXINERBNAR Qi
WAL HETHOMHOCHTE.

He gwpomen  oduwn  wme  Bosee  eudod  ywelnoim  paboms,
RPEOVCMOmPENEE Yrelnwm maanom, Crigydenm denoncmpupyent
HENOTHOE COOMGEMEMETE THARUT, YHENTUT, RAFhIKed MPUSE0enbM &
maBainay NOKATAMENSH, GONVCRAIONCH INGNUNMEIRNIBIE OUIITRY,
APORBIRENCH  GRICYIEMETE THANIHT,  VAEHUN, NOSHINDE no pROy
HORAZGMENEn, CPIEHN HCMBLNER GAENT TRaCIblibie T e e
frg E]JIEP[{P-I]E{]‘HHH THEN AN W e Fl"l'.JH B f!ﬁpﬁ'ﬂf}ﬂ'f g
| HOEEE CUBTYaYI

HeydosaemaopumeraHo

GoHN OLEHOTHEIX CPEICTE NPEICTABICH & MPHIOKEHHH £ K patiouel mporpamme,

7. ¥Vaehpo-meroaudeckoe 1t nHGopMannonnoe obeciedennine InciiiinHLl
ff) CleMoBR Qi Rurme iy

1. Manaryra KA. Casocres [1LH., Kysnenos A.B. Ananorosad o UHPOBAR AeRTPOHHEA:
yaefnoe nocodue. — M. MITHY, 2010

) JonoratimeisHaR JUme .

. Hrysmmor B. H. OnexrporTexHika H  ANCKTPOHHKE: NDAKTHKYM,
Tupexr-Meana » 2014 — 31€KTPOHKAA BEPCHA http:fwww knigafund.ru/books/1 84914

2. Wrymuos B. H. DnexTpoTexndka H  3JEKTPOHHKA yueduoe nocodne,
Mupexr-Menwa » 2014 — sneKTpoHHas Bepens http iwoww knigafund.ru/books/ 1 84914

fi) Flumepiem pecypon
1. http:dfwararelekirofag com
2. www . publib.ru
3. hitpifexem, net
4. httpeifrlocman.ra
5, https:fwww. youtube. comuser/tolik? 772
f. hitps:/fwaw youtube com/user/Zefar?

8. Mamepuaisno-mexiineckog phecnevenne DC IO B,

Jing  OpoBCASHER  TEKUMOHERX  IAHATHH HeOGX0/MMBl  AVAHTOPHE, OCHEIICHIEIE
MYJAETHMETHRHBIMH NPOSKTOPAME N SKPAHAMH,

Ing nposenesna natopaTopHL padoT HEODXOMAME CreyOEHE yueOHEIE NaboPaTOPHN:

- naBOpPATOPHE INEKTPOTEXHHKH H 3MEKTPOHAKH, OCHASHHAE MYThTHMETPAMH, HHppOBRIMHA
oouHAnorpadas, HCTOHEHKAME CHIHANOE B MEBIM CONY TCTRYIOUINMH CPECTBAME,

= nabopaTopHL MEKPONPOTECCOPHDE TEXHHEH, OCHALOEHHAR CRENcTEAMN
NPOTPEMMUPOBAHHA H OTIALKH MHEPOTIPONStCOpoR AVR,

- naBOPATOPHA INCKTPONPHBONA, OCHAIIEHHAN CTCHIAMH ANA HIYIEHHA JMCKTRONPHEBRLR
LIAroBOTO MARCATEN,

- MYIETHMenmitnas AYOHTOPHA, OCHALLEHHAA MEPCOHATBHBIMH - KOMIRIOTEDAME L
VCTAHORNEHHEN nporpaMMism ofecnesesnen NI Multisim 13.0, AmelStudio 7.0, Proteus Design
Suite B.6.

[parpasva CoCTARIeHa B CODTRETCININ © TPeORaHnaMi HIOC 3+ 1 yuchHbIM HIAHOM 110
nanpapnenntn 27.03.05 Hunosarnsa, ofpaiosareisHad NpOrpamy A AUIHTHRERBLIE TEXHOTOT Y



9, MeroanHeckie PEROMERTAINN /LIS CAMOCTORTENEHOH pafiorel CTYICHTOR

CamocToaTeIbHAR PAGTOTA CTYICHTOB HANPABIEHA Hil PELICHAE CALIYIOMIE 5144

CasfocToATenbAAs  paboTa  ABIASTCH ONHKM W3 BHAOR  yueDHLIX sapsrwit.  Llens
CAMOCTOATENBHOA paboTel — NPAKTHUSCKDE YCBOSHWE CTYAEHTAMH BOUDOCOR ARTOMATHIALMH
:,'n]JcaB,m:HHﬂ JERZHEHARM DHEDOM H30ETH, paccMarpH BACM LD B FJ]::-EI-LLI:C-:E HIVUeHNE THCLTHTTTRHbL,

Ay AHTOPHAR CAMOCTORTENRHAA PasOTa 110 THCUHIUTHHE BLITOMHACTCA 1A yrel LI JAHATHN
[0 HEOCPEACTREHHEN PYKOBOACTROM NPENOIaRaTens | N0 er 3ARHID.

BReayQfTOPHAS CAMOCTORTCAEHAR palord  BEMONMHAETER  CTYACHTOM W0 3A0AH $ICH
npencIaRETENd, o e end HeNoCPEICTHEHHOTO YHACTHA

TaaatM camocToNTeNsH0A pAboTE CTYRENTR!

- pAIBITHE HABLIKOB caMOCTOATENBHON yuebrol paboTen

- OCEOCHHE CONEPMaHmA JHCIAITTHHE,

- yroyGnenue Conepianig i 0COIHAHNE OCHOBHRIN NONATHI THCLMTIMHEL,

- HCTIOMBIORAHHE MATEPHATA, CODPAHHOTO W MOMYHEHHOTD B XOUE CAMOCTOATEARHEX 1EHATHH
ana apderTHEHOA NOATOTOBKH K 349CTY.

Bian BHEAY,IHTOPHOG cAMOCTONT eALI0i paliors:

- CEAMOCTOATENEHOE HIVIEHHE OTISTBHRN TEM THCLHTLIH HkL,

- MOArDTOBER K TCRIMOHHEM JAHATHAM,

- MOATOTOEKA K CEMHBAPEM M MPaKTHYSTRI SAATHAM;

- odOpMACHIE OTYETOR 110 BRIIOJIHCHHBM Ta00paTopHEM padoTam 1 NOATOTOBKA K HX
SRIATE;

- BRINGIHEHHE pacuerio-rpadmnueckol paboTst

Tns BRINOMHEHKA 000D BHAE CAMOCTORTENLHOM paboTsl HEQDXOIMMO HPORTH CASIYIOLIHE
ITAMEL

- DOPEACEHAE LETH CaMOCTORTENRHOR PaloTh

- KOHKPSTHIALMA HO3HaBATeNBH0H Ja184H;

- CAMOOLIENKA TOTORHOCTH K CAMOCTOATENbHOR palaTe;

- BRIDOP AOSKRATHODO cnoenta neficTBHS, BEAYVWEND K POLGHHD 3a0a4,

- ERAHHPOBAHKE PaBoTE (CAMOCTONTENBHON HITH & NOMGHILIO MPENOMaBATENR ) HL JATaHHCM;

- OCYIECTRIEHHE B NPOLECCe BMIMTHEHHA CAMOCTOATENLHON PABOTEL CAMOKROHTPONA
(poMERyTOUHOTO H KOHETHOIO ) pesyisTaTos paCaTEL B KOPPEXTHPOBEE BRIMOAHEHHA paboTh,

- pedinercua;

- (pescHTALMA PADOTH

10, MerooHueckne PEKOMERIANNN LN NpeniiaBaTe

Ha neppom 3aHATHH 10 THCUHTIIAHE HeoDXOAHMO 03HAKOMHETE CTYASHTOR © NOpHIKOM &2
HIYHCHHE (TeMaMit KYPCa, HopManH JaHATHIR, TERYIIETO 1 HPOMERYTOHHOTD ROHTPOAA ), PACKPLITE
MECTO # DOMb MMCOHILTHHBI B CHCTEME HEYK, 82 NPAKTHYSLKOE SHANEHHE, MOBCCTH 00 CTYOEHTOR
Tpefopanma K fOpME OTHETHOCTH M NPEMEHCHHA BHIOD gorrpons. BeommoTes 1anaHus A8
mooroioskH K t-l:MHHEFCE]-{H FAHATHHAM.

[lpr moaroTOBKE K CEMHHADCKOMY JAHWTHH 00 nepeyHiy  ODBARICHILN  TOM
NpenoiEEaTene ReobXomnma YTOWMHUTE IUAH HX TIRCREISHH, APOIVMATE  OPMYTHPOBKH ¢
colepkanne yaehHED EBONPOCOB, BRIHOCHMEIX HA ODCYHASHNE, CIHAKOMHTRCA  C [NEpeHHEM
BOTIPOCOE MO TEME COMMHAPA.

B x0de CCMHMHAPS BO BOTYMMTENLHOM CHOBE PACKPEITE NPAKTHHECKYH THAYHMOCTE TEME
COMMHRPCKOTO FAHATHA, ONPEOCHTE TOPADK £00 NPOBEENSHILA, BPEMA pa ofcyikneHre KaWInro
yuqebHOTD  BOTPOCA. [Mpunends [bpﬂ'l-l’T‘-EL:IhHL]H ONpoc  AATE BOIMOWHOCTE BRICTYIIHTL BECH
CTYOEHTEM, TPHCYTCTEYIOUIMM HA JaHATHE,

LienecoobpasHo B X0A€ SAIHTE TA00PaTOPHE paGOT 38 RBATE BRICTYTAIOIIHM B By TP
DONOMHATENRHME B YTOYHSOOME BONPOCE! C LENBIO BRIACHCHER X MOAHUNR N0 CYmacTRy
pBcymaaeme npobnes.



CremyeT NPeNoCTABATE BOMOMHOCTh BEICTVILIEHHA € MOCTA B BHAC KPRTRIL coobimeHni no
NOArOTORNEHHOMY JApaHes BOMpOcy.

B aakmouHTels ol YACTH CEMHAZPCEOID JAIGITHA CHEAYeT MOJBeCTH Erd. HTOTH: AATE
OUCHKY RRCTYIITeHHA KaKIore CTYMEHTA H yueBHof rpynne 8 ueiom. PRCKpETE NONoHRNTENEHEE
CTOpOHEL A HERQCTATEH MPOBEREHHATO CEMMHAPCEITD 1aHATH g. OTRETHTH HA BOITPOCE CTYOSHTOR,
BELIATE 3AT8HHAE 18 caMocToaTelsnol pafors: 0 DOATCTOBKES K CIETYIOMEM Y SAHATHED.
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MpanoweHne 2

MEHHCTERCTEO ORPASCBAHKA F HAYEH POCCH ACKOH SENEPALIHMH

BEIEFAARHOE [OCY IARCTREHFOE BIVIRET [OIE CEPAICEATENLHOE YHPEHIIEHHE BECHETT DEPATOBARHA

JMOCKOBCKHH MOJUTEXH HUECKHH YHUBEFCHTET»
(MOCKOBCKWH MOJIHTEX)

HanpagneHie noiroToBKH.
27.03.05 «Hnnosaruran

[Tpodans: «ANIHTHEHBIC TEXHOJOTHHER
dopma o0y49eHHA: O4Has

B npodeccnonant o QeaTenbHOCTH: DPOHIROLCT B HHO-TEXNHONOTHHSCKAR,
IKCTIC PHMEHTENBHO-HECABA0 BATEARCKAN, IPISKIHO-RORCTRY K FHPEREd

Kajenpa « ABTOMATHKA ¥ YIPABICHHER

@®OH/{ ONEHOYHbIX CPEACTB

MO AMCOHILIHHE

FNeKTPOHHKA I MEXATPOHNKA 000pYA0BANNA 411 NPOTOTHIHPORAHNY

Cocras:
1. MacnopT Gomaa GUEHDMHELL CPEICTD
2, Onucanne oUEHpIHEIX CPEICTE
[MepeucHb BOMPOCOR AT JKIAMEHA
TeMaTHka FabOpETOpHED LA LI

CoeTapuTean: ..., morent Kysnenos AB.

Mockea, 2020 Ton
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2. Tepeuchb ONEHOYHBIX CPEACTE M0 ANCUHILTHAE

IIEKTPOHIKR 1 MEXATPOHHKA 000PYI0BANKS LA NPOTOTHIHPOBAHN

Haumenoranue IpencTasnenne
My aneHoanorocpeac Kparkad XapakTepUCTHER DUEHOUHOTD QUEHOYHOrD CRECTRE B
oC TR cpeacTea DO
(CHoTEME  CTANIAPTHAMPOBAHNBIY IAJAHHA,
1 Tect [03BONEIOLAA BBTOMATHIHPOBET | o s oot e samanHi
(1) NPOUSIVEY HMIMEPEHKH YPOBHR 3HEHWHE M
YMCHUT ODYHAI0INErocs.
PEACTBO MPOBEPKH YMEHUH NPHMEHATE
Pacuerno- QIYUCHHEIE  JHEHHH g sapanes | Homnnmew! saisenid ond
2 |rpamaeckas pafora pnpeneneHnoi  METOANKE [UIR  PELUEHHR | BROCTUCHHA PACHETH-
(PTP) anpe WAH  3AJBHME NO MOOVTIO MM rpaduscckoi paboThl
[HH':-LI::H MIHHE B [LeEOM.
CpeAcTRO MPOBEPKA YMEHHH H HABLIKOB
] 1P PUEMEHATE  NONYUSHHEIE — THAHHH AR | FadanmK JLIH 31T
EHHA TIPAKTHIECKNX 34834 ¢ NOMOIIERD RAGOPATOPHRX Paiir]
| HHCTPYMEHTAIBHEI CPEACTR.

2.1. Poun Tecropeix 3ananni (OTTR-4)

AnuapaTHan YAcTh
1. Briuunuamens

Ha kaxom PHCYHES NPHBELEHE CHEMA BRMHTATEAR

2
Bz

g
Hgxz

£
Hhﬂﬂ""'f.._u.l




]

2. Hanpaycernue na soxode neepinupyiougess cymmanop
[0 waxoii GopMyne onpeaeideTcs HAMPRHERHE HA BEX00S 118 NPHECACHHON CXeMbl

e
fos

—0
Fﬂlhu:

1 lssir = =(Caxl+ Uea2 + Laxd) e

O Dlgsix = (Chax] + Uigx2 + LUax) H‘:E

2 ; .
O Cleurx= K ;iﬁ_ E’E{l + UH;E-I' L‘EE

3. Hanprucenue i cuxode ReMHsepmupyiotea cymainopn
Kan onpenenseTes RAMPAKEHHE Hi BEIXOIC 1A IPUBENEHHOH CXEME]

F Usmx= Rl + B2 Usxl+ L2 + Uex3
i 3
R

O Usbir =—(Clexl + Lax2 + U[:!IE}-T

O Ussix = (Lex] +Lsx2 + f.-‘:r.».-?r}%

4. Brxodnoe HQMPANCEHUE CYMAAMOPOR I BUHNIIIMELN
CoooreeTcTae (hOpMYIL, COPEISTMOUNKY HAMpAwEHie HA BRIXOIE, H TXCM



£ BB g 22
i+ R4 K Rl

P Liapix = Usxl

Bl |
Ue] o= LT oo

Ulgnir = —(Ligrt + Ulex2 + Uiax ) E-;L

R+ R% Liax] +L":f_r_ﬂ +Llax3

-

1 3

Lignix =

5. HemouHur Raipaacenis, yopasanesnil mokom
Tina mopy4eHiEe HOTOUHAKR HAMPIKEH IS, YTIPARIHEMOrD TOROM peoGxoapMe, TTob B

JlaHrof cxeme

Kooz

) T o

1 R1=0
O Roc=0



O R2=0
O R1=0n Roc=0
6. Hemosiiy Mok, YipasIaesbii Raipayceniest

g nomyYeEs HETOUMHHKA TOEA, YIIpaBiaeson HARPAKEHHEM HEODXOIAMO, Y100k §
IDAHHORE cxeme

Eaop

O Ri=0
¥ Harpy3ixy BROOSHTE Bucero Rog

[0 Harpyiky BEMOYHTS BMecTo B2
O Roe=d

7, Axmingnsi giisamp

YeTwpeXIOMHICHKE CONCPRAIIMH TacCHBILE RC-nenu # AKTHEHRIE JCMEHTEL HATRIBASTCH
] AxTHEHEIM GIHIETPOM

O MNacedatbiM GHIFTPOM

O desTpom

B, uasnp HUFKEX HaCImom

OUMLTP NPOIYCKAOUTHA CHIHANE 0T NOCTOAHRANG HANPHKEHEA 10 HeKoTOpOd PN HOH
YACTOTE, HAIBEAETCA

¥ DHILTD HAKAX 920107

O DRILTP BEICOKHY YACTOT

O IMonoconod ¢uaeTp

0, @ pnnarp @noORIE HACHTRN

GunsTp EPOIYCKANIIHA CHTHATR HATHHAR © CEBOIT TO YACTOThl H BbIIOE, HE3bIBEASTEN
[ @unLTp BRICOKHX HACTOT

[] @rnsTp HEIKEX 94CTOT

0 Nonocosoit dunsTp

1, Honocosoli gucismp

GHALTP TPONYCKAONMA CHIHANRL B HEROTOPOH NONOCE MACTOT, HASMBAETCR
[ ©HAbTp BHICCKHER HasToT

[0 OeaApTp HHIKAX YACTOT

M IMonocosoil (s

O Jarpasaasouifl hunsTp

11. Zazpascoaongtedl dronsmp

QMUIETP HE NPOIYCKAIOUHE CHIHEATEL B HEROTOPOM MHAMOZOHE SACTOT, HAIEIBASTCA
(] DUILTP HHIKHX HACTOT

[] $unsrp BLCOKHX YACTOT

O [Mosocopofl ganeTp

[ Farpamraoinni sy

12, Mommwocs armEERH ULThImpee



Moryt o axrueibie RC-QRIbTPS! HMETE ROMOCH B modaf HacTH BOMIIEKCHON
NAOCKOCTH

# Ha

O Her

13, @ucasimp RUETKEE SaCRTNT

Kakoro Tena PHABTP HIOGPEKCH Ha CXEME

|H C.

———

i

1

J

I

i

1

o I

_____

i duasTp AMIKAX HACTOT
[0 DHARTP BRICOERA HatTOT
O Monocosoi GHILTP

O Jarpagnrensbii daasTp

14. Hopadox guuibmpa
Kaxoro nopazxa (pAsTh NPHMEHACTCA B npiEenznaoh ceme

-n-—l-l:—:-'
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! 1
4 i
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i L]
1 i
4 L]
i i

 Tlepeore

0 Broporo

0 Tpeteero

15, AYX dhusiprma nuispx vacaom

Kaxaa AUX cooTBeTcTRYET OPHUBEISHHOR cXeMe
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16, AUX iaaempi GLICOKEX TICHOITT
Kakan AYX COOTBEICTIBYCT NPHESASHNOH CxeMe
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17, Peawcamst padome TK



KakoMy peskisy pabors! GUMONApHOND TRAHINCTOPA COOTRETCIYET 38 KpPHTOS COCTORHNE

TPaHIHCTORILOTD [ L Fil

O Pemis HACKIIIEHHH

] Pespm oTCeUKH

O Hopmatsnbii axrHBHEE PEXEM
O MusepcHblil aKTHBABH PeaHM
18, Pesciovnr padomist TR

Kaxopy pesnmy paGoTel BUNONSPHOTO TPAHIHCTOPE COUTREICTRYET OTKPRITOE COCTOAHRE

TPAHZHCTOPHOID KA

[] HopmansHei RETHEHEIE peacn
[] Pemum oTCE8URR

¥ Pesnm HACKINCHHA

O WupepcHni 25 rHBHEI Pewiin

19. Peacwnst padont BT & ioie

B rarsx peiuman patOTEl MOKET HAXOAHTCR TPAHIHCTOP B KIHOHE TIPH MeperiioueHHH
¥ Pesonm aTcedKn

(1 Pemun HACHHUCHHA

Fl AxTHRHEIN PERHM

O HusepcHail AKTHERBLE PEiHn

20, Fenepamopst CusHaieg

[ reHepaiiy CHIHANA Ha 38AHHOA SACTOTE HERDXODNMO CAIATY HACTOTHOYARHCHMEBIM
[ VoHmHTeR

 [onowHATEILHYI OpaTHyIo CBAIH

O Kpapuennii pesoHatop

O Komnapatop

21. OV fex odpamuci ceazl

OV fes ofiparHof cRAIH IPHMEHASTCH HAME BCCro B KauecTRe
O YounuTens

O Teneparcpa

¥ Komnapatopd

] ®unsTpa

22, Jozuuweckue yempoicmed
Kaxoe nOrAYeckoe yCrpoficTae peaiiyer CReaykilyi TahanIy HCTHHHOCTH

X 1 ¥ ¥
L i B 1
1 1 ]
| O | 0
i
| | I | |
O Hueeprop

O Jorsuecxnil CyMmMarop
F Hexmowaomee FITH
(] Nersqeckiil yYMHOMHTEND

23, Joenueckue yompoicingd

Z-cocToanAe yeTpoiicTBa 03IHEYAST, 410

O Brixog yorpofcTpa mofKMOoHaeH K «3eMmes

Baixon yCTPoRCTRE MMEST BRICOKHH HMItenane

[0 Brixog yeTpoRcTRA MOAKIKHEHHA K LWHAE MHTLILHS



O uranne yepoiicTsa BRKAHHEHD

24, KoMmOunayionusie pempoicmei

Verpoitcrno enocoGHoe KoMMYTHPOBATE O/IME BXCIL HA MAMRSETHO BRXO00E HATRIBACTON!
O Mudparop

F MeMyIeTHNASKCOD

O MyauTHnnexcop

O KoMnapaTtap

25, KomOunauuoniere yompa e

VerpoiicTho CHOCOGHOE YNPARILITH MHOLOCETMENTHBIMU HHOWKATODEMH HAIBIRASTCH:

0 Mludparop

[0 JeMmynbTHILTEKCOP

E Jewsdparop

O Komnaparop

26, KosGunaiionirsie penipaicned

VeTpoicTBo HCMDIBIYEMOE QM KOHTPOAR omMBOK NpH HEpeaaHe JaHHb% 00 Lnppoatv
TTHEHAAM }]-&I:-l-EEEﬂﬂTL'.Il[:

0 Ulndparop

VETpORCTEO KOHTPOMA HeTHOCTE

O Hdewngparop

O Kommapatop

27 Hocaedoaamensiocninee VompodcHes

a0l TPUITED NPHUMEHACTCA TIPH NOCTROSHIE CUETUHEOE
O RS

BT

0D

& JK

28 [Tocaedosamensiocmnbie Yool
Kaxoi TPHITEP PEANUIYET IRIEPAKY CHTHATR
O RS
DT
4 D
= JK

29, Angaeco-tugpossie NpeebpasosEmeIn
B waxom AL HCNOOESYETCA KOMIApATOR
¥ napantensHOM

F nocreloEaTeEHOTD CHETa

Fl nocAeIoBaTelbHOT MPHOMHEEH A

[l pHrerpapyiomeM

3. Hugpo-anaiozoenie Apeofpuiocament

B xakom LLAT] He HCNOME3yeTes opMHpORIHHE MEOAYHOREIBSEAHHBIN BETHHIEH
O LALL ¢ eyMMupoBaHHEM TOKOE

O LIAII ¢ cyMMHPOBIHHEM 3APANOR

# TIATL ¢ cyMMHpOBAREM HATPKEHHA

F TIAIT e LIHM

[IporpaMMupoBanne BETRANRAEMEIY CHETEM

|. Kaxoe onpefencHie MUKpONPOIcccops noRHoE.



a)+ updpoBas RETEIPATERAT CXEME, IPEAHRIHAYSHHAA IR BLIIDIHEHIA ApHHMETHHECKHK K
NorHHecKHE onepaied, obpatorks BrfopMalKe 0o yrpasiedHeM npoTpaMmel, REOOTHERHRAL no
texponorns BAC wrn CEHC;

6) undposad HETErPANEHAS CXEMA, NPEIHATHALEHEAR TR BRIIDARCHAS apH(METHYSCKHX |
TOTHCecKHN onepalus, obpaloTict MHhopPMALE, BEIOMILENHAT [0 TEXHOIOTHE BHC wan CEHC:

B) HHTErPATEHAR CXEMA, NPCAHRIHAYCHES Q14 obpatorin widopsaimn B BRMOMHEHHAR 10
rexuonorns BUC wan CBHC;

r) nrdpoBaN MHTETPANbHAR CXEMA, MPEAHATHAUSHHAR JUTH BRIMONHEHRA APHMETHHECKHK H
norEuecku onepanii, opatoTEH KHpOPMAIHE.

2. UTo MoMMMASTCS MO MIKPOTPOLUECCaOPHBIM KOMILIERToM?

a) nafop MEKPOCKEM OJHOH 1 TOR #E CepHH;
) pan MHEPOTIPONECCOPOD OXHOA W TOH He P L

B) + HaGop WHTEIPLIBHELX CXEM, HICOTORIEHHEX HA OUHOM TeXHOAOTHHCEROM YpoBHE,
CORMECTHMBIX MO ATCKTPHHECKHM, HHPOPMALHOHHEM H KOHCTRYK THRATIM NApAMETPAM, EXOIALIHX
B COCTAR OLITOH CepiM 1 TPEHASHAYSHHELY 1NIA COIIAHNA MHKPONPONCCCOPHLIX CHETEM:

r| #abop MHTETPATBHEIN CXEM, HICOTOBMCHHRLN HA OOHOM TexHOOOrHueckoM Dasuce,
COBMECTHMEIX N0 OSAGKTPHYSCKHM, MHQOPMAINOHHEIM ®  KOHCTPYKTHBHRIM - OapaMeipas  H
OpeAHAzHAHSHHEDR A COVIAHHA MHEPOIPOLUECCOPHLIX CHETEM.

3. Kaxoi uabop Gnokon 00R3aTCNbHO JAOITEHA COAERIKATL MREPOT POHSCCOPMAA CHOTEMAT

a) ATTY, namims, RaTepdeiicase GIoKH, TARMEpE, YCTPOACTES BEOJAA-BRIBOIA,
) 4+ AJY, naMATE, VOTPOTCTED YIPatacHiA, VvETpORCTER BEONA-BRIBOIA,
g) AJTY, oHepaTHBHAN NAMATD, YCTPOACTRO YTIDARIEHHA, yoTpORCTEA BRONA-BLIBOLA,

r} AJTY, NOCTOSHHAR NAMATD, ONCPATHEHAR NAMATE, ¥C OECTRO YITPARIEHIHA.
¥ -

4 B wew COCTOAT OCHOBHEBIE PEATHUMY MEKIY TPHHCTOHCKOH M rapeapac Kl
APXHTERTYPaMA T

8] TONLEC B HAYBAHHAK,

0] B pREpHEIHOCTE,

B B HAMTIMH JHEProHelaBHCHMOR MEMATH NPT

) + B HCHONBIOBAHHHE MGG OFNOH ofwed, o JRyK pasmeihHBIX MArHCTpaned s
oBpaIeHH ¥ TPOTPAMMAM B IAHHEM.

5. Yewm OTIHHAETCE CHEXPOHHAT MArUCTPAME 0T ACHHNPOHAOH.

) HCMOMEICBAHATM CHTHANE CHHEPOHAZAHN,

) + oTeyYTCTBHEN CHTHANA 00PaTHOMH CRAIH,

B} ONHOBPECMEHHEM HENOTh3CBAHAENM CHIHATOR CHHXPOHNIALAH ¢ O8paATHOIN CRATH,

r) CRIOHHOCTHHO ¥ SARHCRHHHY.

6. B uem acofennoeti CISC, RISC n VLIW apxurexryp?

a) ITO CHHOHMME], HCTIOTEIYEMEIE PATHEIMH (HpMasE;

6) + CISC apswrextypa mencngsyer Gonemoll waBop KOMAHN paanoi wowae, RISC
APXHTEKTYPA HCMDAB3YeT HeDonsioi HaGop koManl oiinakosoi pruusr g VLIW aprierrypa

HCMONESYET HABOp NNMHHLX KOMAHZ, 0fECMEMHBUOUIEX CIHORPEMEHHOS NporpaMMHpoDaHIE



pafoTEL HECKOMBRHA OMEPALHOHEEN DI0KOE;

B) CISC apxurexrypa Henomsayer GomblicH nebop KoMaHA omanaxosei amuHer, RISC
APXHTEKTY R HCMONE3yeT HebonLIIoR Habop KoManz anuuakosolt amadeal @ VLIW apxurextypa
ACOOAESYET HABOP [NHHHBIN WOMAHI, 0GeCHeUNBLOWMX OCOHOBPEMCHHOE NPATPAMMHPORARHE
paBOoTEL HECKOTRERK OTIEPAIAOHHE DnoKos;

) CISC apxstexiypa HCMOMRIYET HeDOmbuoH nafop woMan pasuof mawHel, RISC
ApRHTERTYPR RCHONEIVeT Heboneiiol Habop KoMaHi ompHeaxoeoi AmaHs 0 VLIW apxemexrypa
ACTOMEGyeT Habop IMHHHEX KOMAHD, OGSCTETHBAKMNX ONHOBPEMERHOS TIROTPAMMHRORAHHE
pafioTsl HecKoTREMY Cnepaunonss Grokon;8, 16, 20, 24, 32, 64.

7. Uem oramdasTea crpykrypa MIT or apxwrentypst MIT?

4] CTPYKTYPA HE BRIFHAST TONLED METOIR RIPECALINH,

6} + SPXMTEKTYPOR MHKPONPOUECCOPA HEIMBACICH KOMIISKC €0 AANGpaTHLX
MPOTPAMMHBIY  CPELcTR, IPCAOSTARIREMEX NOMLIDEATEN, 8 CTPYETYPE MHEpCOpPOLSCCOPE
ONpeneiaeT COCTAR M BIAMMOJERCTEHE OCHOBUBIX YCTPOHCTE X GnoKoB, PAIMENIEHHEIX HE £r0
EPHCTREAE;

B) CTPYKTYPOH MHEPOOPOLUECCOPE HE3HIBACTCH KOMINEKE £10 ANTAPATHEIR H NPOrPEMMALI
CpedeTn, HP'E!,E['I}E:T'&'EIHEMHK MONLIOBRATENHY, & &K HTERTYRE MU KpOITponeccapd CIPENCITAET CoOCTal H
FAMMOJERCTEHS OCHORHEIX VOTPOACTE i OnoxRoB, paidetl¢HibX Ha Sro KpHCTAINE,

[) APXUTEKTYPOR MMKPOTPONECCOPE HAIKBASTCH FOMILIEKS ere MPOIPaMMELIX CPCICTHE,
NPENCCTABIAEMELX [ONEIOBATEMO, A CTPYKTYPd MWKDPOMPOUECCDEA  OTPEACIaeT COCTEE K
BIAaNMOIERCTERE OCHOBHEIN YCTPOHCTE H DIOKOE, PASMELEEHHBIX HA 60 KPHCTATLIE.

§. Hafpuve OCHOBHEIE HELOCTATKH ACHHXPOHHEIX MATHCTRANEH.

&) + CHIOHHOCTE It JARMCAHRI, CHOKIOCTE aurepeficusmy Brokos,

&) cxnonnoeTh K HeyeTofuupofll padoTe, CROMHOCTE uATepeiicas Brokos;

B) CKAOHHOCTS K JABHCAHMIO, TDBLINEHRLE TRRGOBIHIA & PAIPATHOCTH MUKPONpPOLECTop

) DORRINEHHHIC TPEDOBAMMH K TAKTOBOR HacTOTe MHKPONPOUSSCOpd, CRAGHROCTR K
IABHCRETHID,

9. B ueM COCTONT Creisdia niHi aTpecs i JaHHeLx?

i) OHH WMEIOT OIHHAKORYI ITHPHEY,

8) oni 0be ZEYHENPARICHHERE,

R] [IMHE @Apeca BCECIA  IRYHANPEBNCHHNA, @ LIHHA JAHHEDG  MOHET OLITE  KAK
NEYHANPABTEHEOI, TAK i DAHOHATPARNEHHOH;

r) + [MHA JAHHWIX BeErAd OBYHANPARICHHAA. A LIRHE 21pecd MOEET DRITH KAk
ABYHAMPABTEHAOH, TAK B QIHEOHANPABNCHHOH,

10, Ha kawse crynenn Jennres G-crynensatnil xonsefiep » ML

a) BRIGOPKA OUSPEIHOH KOMAHIEL, [IEKOIHPOBLHAE OUepPCONOR KOMALIH, fopMEpPOBAHHE



aIpeca ONepanaa, OHGIAHKE, BRITOIHEHHE ONEPALMY, PAIMELIEHNE DEIYILTATS B [AMSATH,

6} + BRBOpKA OuepeHOl KOMAHIEL, OCKOIMPOBIRNE C4EPEIoil KOMAHIbL, ihopuuposanne
ANpECH ONEPAa, OPHEeM ONEPAHTA U3 TIAMATH, BRINONIHEHHE OO2PALHA, PAIMELIEHHE PEIVILTATA B
MAMATH;

8] BEGOPKL OUSPEIHON KOMAHIE, JBKOIAPORAHHE OHEPEAHON KOMAHID, Npacton, npHes
ONEpaHIA B HaMATH, BNOMHEHHEE QNePallul, PaiMellctHe PeIVIRTATA B TAMATH,

) BMGOPKA DHEpenHOil KOMEHIB, NEKONHPOBAHKE CYMCPeIHON KOMAHIEL, (popMHpOBAHNHE
anpeca ONePAHIR, OHMAANNRE, IPHEM OTICPAHGA WY MAMATH, BRMOMHEHHE ONEPA0HA

11, HaitiuTe riasfoe NpeRMyecToo ACHHXPOHHR MArACTPATEN NEPeI CHHXPOHIEME,

a) HCNONEADBAHNE CHIHANA KEHTHPOBRHHS;

6) NOBRIICHHAR CHOKHOCTL BHTepheficHmx Gnokon,

B} + BOIMOMHOCTE PAdOTEl MUKPONPOUECCOPE © KAWIRIM W3 YOIPORCTS © MAKCHMARLHD
BO3MOAHCH ONE HETO CROPOCTRED,

) YBENHYEHHOE EONHYCCTEO IHEAR IHHE YIPaBAsHHA,

12. Kax ofecneunpasrod BOOMOKCHOCTE padorThl H2CKOMBEWX MOIVIER HA OOHY ITHHHED
LTHHEL

a) MYMETHILIEKCHPOBAHNEM THEHH,

) + HCNONEIDBEAHHEM RRIXOHEEN KECKALOD HETOHHHKOR CHIHANS © 3 COCTORMMAMIL,

B) + HCOOMBIORAHNEM BRIXOIHRX KACKAIOE HCTOUHHKOB CHTHANAC OTKPRTEM KOANCKTOROM;

£} + HERONLIORAHKEM BEIXOJHEL KACKANOE HCTOMHNKOR CHIHATA € 3 COUTORHHAMH nubo ¢
OTEPRITRIM KOMISHTOPOM,

13. Yem oTam=acTCA  CHCTEMA ¢ JBYXIIMHHON oOpramdiaudedl or  cHOTEMBbBE €
MYIETHIUIEKCHPOBAHHCH ITHHOH aapecs - ARHHLIK.

2} + TONRED HAIBAHHEM,

©) paIpRIHOCTERD,

B) HAMHYHEM HECKOMBKAY ONCPAHOHHEN GNOKOE,

1) THILOM APXHTEKTYPHI-

14. Hen 0TIHYACTCA MEKPOKOHTPOIICD OT YHHBEPLANLHOTO MHEPONPOLUECCOPa.

a) HA'BEHHEM;

G) paIpAIHOCTEREY;

B) + HaNHYHEM IHEPTOHEIAENCHM 0N TIAMATH NPOrPEMM;

) THITOM ApNHTERTYPEI.

15. Muxponponeccops! Kakofi rpynnsl ABIZMWITCA CAMBIM MRCCOBLIM HIASTHEM CPRCEX
MHKPOIPOLECCOPOE.

a) wapoBLie CHIRATEHBIG TPOILECCOPLL

) YHUBEPCATLHBIE MAKPOTIPOUSCCOPRI



B) + MHEPOROHTPOINEPEL,

r) CEKIIHOHHPOBAHHEE MAKPONPOLECCOPD.

16. Uro IOHAMASTCA N0 PRIPAIHOCTEIO MAKPOTPOIECCOPE.
&) paspsIHOCTE HIHHR ATpeca;

B) + pAIpROHOCTL MNEE AAHHBI,

B) PASPAIHOCTE WHHLL YITPARTEHHA,

[} pA3pAIHOCTE PETHCTPOB.

17. B gaxcll  $poHOAOTHUECKOH — MOCNENOBATENLHOCTH — MEHAIACH  pRipddloeTh
MHKPOOPOLIECCOPA.

a) &, 16, 32, 64;

6) +4, 8, 16, 32, 64;

B) 8, 16, 20, 32 64,

ri 4, 8, 16,20, 32, 64.

1£. B kaxoif XpOHONOIHMSCKOH I0CNSN0RATENLHOCTH MERANACE PAIPAINOCTE WHER ATPCS
MHEPORPOLECcOps.

a) 8, 16, 32, 6d;

6) 4, 8, 16, 32, 64;

m) &, 16, 20, 32 ,64;

r)+E, 16, 20, 24, 32, 64,

19, Kaxne npuaHHE CHISAIOT TPOHIBOIHTEIRHOCTE KOHBCHCPA.

a) DEMIIRHHE]

§) npocToll B BETENEHHS;

E) 4 OpOCTOH, 0HILIAHNE H BETRIEHHA;

F) OOKHTAHNE B BETRICHNA.

20, C weM CBAZAHS ORHIANKE TP padoTe KOHBEHEPA

a) HHaKoll TRKTOROH YACTOTOR,

6) <+ OTCYTCTOHEM HYMHBIX 3HZMEHMIT ONEPARIDS, KOTOPRE dopMEpyIOTeE B
MPEIEECTRYIONTHA KOMAHIAK,

B) BRIMOAHEHHEM BETRICHIA,

T} HEAOYCTHMbIM KOIOM KOMAHIEL

21. Kakad BEpOSTHOCT: NpaBHIBHOTO MPEICKAGAHHA BETRISHHA PN HCOOMLIORAHHE
CTATHCTHEH (BepRHER Cpannial.

a) 50%;

&) 99%;

B} + 95%;

r) B0%.



27, Kakad BepOATHOCT: IIPEEMNBHOTD TPEUCKAIANHA BETERCHUA fie3 HCNOILICBAHNE
CTATHCTHEH (BepXHER TPaHniEal.

a) 0%,

) 9%,

B) 95%;

r) + 80%:.

2.2, ong BOOPOCHE NS IAMUTEL JAH0PATOPHEIX patgor ([TK-2)

1. Yro TaKoe GHOIL,

7. IagpHe BEIOYCHHA JTHONOE DRIBAIOT.

1. Karwe sisl BRmpasnTenci BEL aHacTe.

4, Jlna vero Hy#HL BhilPAMHTEIH,

4 (OnacuT: pabory  GesrpaschopMmuTopHo# DIHCMOAYASPHOMHOR  CxXerbl
BRINPAMETEA,

6. Kag HoneHHTCS BRI BRIXOINOTO CHEHATIA, CCIH MIMCHITE BRIMIOHSHHS AHODA.

7. OfnacHuTE paboTy TpaschopMATOPHOR & MHOTIOYTIE PHOMHOR CXEMbl BBINPAMHTEIR.

E. Kok mMeHMTCH BT BEIXOQHOD CHTHAMA, S HAIMEHHTE BETOYWEHHE ITHE,

9, QELgcHETL padoTy TpANCHOPMATIPHOR ABYXIOMYTIEPHOIHOMN CXEME] RRITPAMHTEN.

10, Kaxopst MpEHMYILECTHE H HENOCTATEH TpakchopMaTopHO (]
BesTpaHchopMaTtpRom, QQHONOMYIEPHOMHOR  ® [NAYNIONYTIEPHOIHOR SN
BRINPAMIEHHA,

11, Yro Taxoe cralRARTPOH.

12, TMpunsn padoTel CTAGKTATROHAL

13. BAX cradunuTpoHa.

14, Far HiMeEaTed BRX0AH0R CHOHAN B CXEME THOJIHOTO DIpad HUHTENA, £ETTH HIMEHHTR
BRSNS IHOTA B HCTOYHHES NOCTOSHAOTO HANPRACHHA.

15. TTo KaKoMY YPOBHED MPOHCKOMIT OTPAHMMEHHE B CXEME 2.

|6, OHBACHUTE PAGOTY HCTOMHMKE THTAHUA B eXeMe 3.

17, Jlas wero HY#eH TPAHIHCTOP B CXNemMe ¥

18, Iaa vere Hy#ed THOXHEH MOCT, ROHASHCATOPEL B cTalHITHTPOR & Cxeme 3,

19. 3@ cueT 4ere BOIMOMHE PEryTHPOBES BRXOIHOTO HAfIPAMEHHS B CXEME 3.

20, B nakuX Mpelendx BOIMOKHA PErymMpoBKa BENOIMOTO HANPIDKCHAT B CXEMC Jm
HAEATEHOM CIYHas),

21. Hro Taxoe TPa3HeTop

17 Kague CXEMBL BEAKHEHHA TPAHIHCTOPOR DEIBRIOT, YeM OHI O0YCIORIEHEL

23, [las onpeieneHne BEXoIHol CIaTHHECKOl XapaKiepHeTH e

24, [lars onpensieHde BEXOIHOH CTHTHUECKON XAPAKTSPHCTHEER

25. Onpenencaue H-napaseTpos, OCHOTHBIE TEPMHHB

26. Tlopaack  NOAYYEHWR  CTATHHCCKHE XApaKTEpHeTRE  (NOCAEOBATEIHHOCTL
BLINCIHEHHA)

27, Yro TEKO0S YCHIHTRNE.

I8 Kakue cxemsl yornutenell pa GUNoNIpHON TPAHMIKCTOPE BR 3HASTE.

20, Cxema ¢ (pUECHPOBAHHLIM TOROM Dasni

30, Cxema © obparvofl CRA3EI0 N0 HANPEMCHEKY (KOMACKTOPHAR TEMOSPATYPHAR
crabunusanial.

31. Knaccuueckad cxema [3MATePHAA TEMIEPATY PHAL cTalHTIEZAIHA ).

12, Ocnoskl PACHETE CTATHECKOTO PEsHME YCHAKWTETEH, Buifop paboted TOURK.

33, Peacsimpl pafoTsl yonauTened, Hy OTTHHA.

34. JIns wero HYKHBl PA3JENHTENEHLIE KOHASHCATORA.

15, Kakoba MAKCHMATRHAT SMITTHTYAA BRIXOAHO0TO CHEHATE B cxeae Ha puc. B



36, Hanpesenne KAxoi aMIIUIYIL KMECT CMEICT IOOABATE HA B0 CREMbl B, vrode Ha
EEIXOAE He GhUTe HermHeRNExX Horameimil.

37, HermiHelinele HOKaRSHAA-

38, Uemy papen KoahhHUHENT YCHIEHNE B KACKATHOH CXeMe.

39, Yro Taxoe cnepannoHHE youmurens (OY)?

4. Kaxne cxembl sramsedia OY Br snaere?

41. Kag paccuwtepaetcd  KOMPAHUMERT YCHICHHA N8 DOCTOAHROMYTOKY 04
HHBEPTHPYIOWEr0 0 HEHHBEPTRPYICIETD YCHAWTENE Ha OCHOBE Oy

47, Kax B oxese, IPHBEICHEOH HE pHE. 6.3, TOMySHTE HEBEPTOP CHrHAIDa?

43, Kar ManMeHSTCS MOKE3AHNA BOTBTMETPE B cxeme, nprpencuaci na prc. 6.3, ecnd
R1=1 gOwu?

44, Kax RiMeH#TCH IOKESAHHA BONLTMETPA B CXeMe, NPMBeNeHHOR Ha puc. 6.3, ecnu
NOMEHATE MecTaMi Bxoaw 07

45. B uemM 3aKM0U3ETCS HHBEPCHH CHIHAE HA NEPEMEHRONM TORET

46, Kakonsr mpeuMymecTsa audiepesiuansnoi CXemel YCHICHHA Ha OY7?

47, CyMMATOP U HpRHUNT Sro paboTe!

48, Yro Takos HHTErpatop?

49, Kagona dopMa BEIROTHOTD CHIHANA HUTETPATOPA (PE BO3ACHCTEHM TOCTORHHAM
BXOIHOTO HATPA®EHHAT

50, Yro Taxoe AHddepemarop ¥ NpolieMel ro NPEKTHYECKOR pediHsaiy n?

51, Kax NpeoTRPATHTh BOIHHKHOBSHHE NAPAIHTHE KoneDaidi B mrubepeniitatope?

52. Kax paccanTars 2o0poTHoCTS: (Y7

53. Kpntepni upi suGope O o muddepesauaropa’?

54, Yro Takoe norapudmuyeckuii yermmtens?

55, Kax 1z TorapniMHIecKors YeHIHTERA TOLYHHTE aHTHIorapadmerop?

56, Kovnapatop W NpENLET ero pabori’

57. Yto TaKoe BpeMi cpadaThiBaHHA XoMIapaTopa’

5% [Ins vern 8 KOMNAPETOPE IPAMEHTIOT 1eiTh OAOEATENbAGI 00paTHOR criin?

59. Kax paBoTaeT KOMITAPATOR ¢ FHCTEPEMeoM?

60, Yo taxoe Tpurrep LLIMETTA M A8 HEr0 OH NPHMEHRETCA?

61. Ma wero coctont tparrep Ulvura?

62. [aop npanuu padore purrepd Hlmprma?

63, Yre Takoe MynsTHERGpATOR?

64, T MyTeTHERGpATOPOE?

65 Ipunimn  pafotel  mynstnsdOpaTopa € nelaseMnfpHEM  CHHXPOHRPYEDIIHM
KOHEHCATOpOM !

66, Yro raxoe ogHosubparop?

§7. Yto TaKoe HETOYHNEK 3amycKs oquosripatopa’

68. [Tpusitan paboThl oHoskiparopa?

69. Yro Taxoe [TIH?

70. W3 uere cocronr [TTH » xaxon mpanunn ero padors?



2.3 Bonpocks A8 NOATOTOBKH 1K 3KIaMEHy!

Bonpoe Koo
NpoBEpseMoil
COMITETEHINN |
1. 3arkors Oma 0 Kapxroga. OITK-4

2, Meroas pacders uenefl nocTOAHHOID TOKA.

3, Daextprueckne mamniel TpancdopmaTop.

4, DINexTpOHHO-ABIPOYRMA NEPEX0I, XAPAKICPHITHEH H napaMeTprl
NOAYTIPOBOIHHEOBRIX AHOIOR.

5. lpuuumn peficTans GHOONAPHOTD TPAHINCTOPA, EA&CCHpHEALLNY,
ofnzcrH  pafoThl, OCHOBHEIE COOTHOIEHMA MEKIY TOKAMH, CXEME
BRITIOMCHHK.

6. [Mpuaiun geficTRHs ¥ XAPAKTEPHCTHEN NOMEROFO TPAHIHCTODA ©
MIONMPOBAHHEIM 3ATBOPOM, XKIACCHOMKALNE, YCIoBHBE rpafuyeckie
ofoIHageH A,

7. BropRusbie HCTOMHHKH MTHTAHKA,

8. CTpyKTyps H ONBMBATEHTHAY CcXeMa YounnTens. OCHOBHEE
XAPAKTEPHCTHKE 1 NEPEMETPEL YCHIRTENCH,

9. ODparTHbIc CEAIH B YCHIRTENAX,

10, Kaexaznoe pemoscsne yeunutenell. Knacondmxanna yonmaTenes,
Heanneiiieie HoXa#eHHR.

11, Veumrens 03 ¢ dukcnposansmm Toxom Sain ¢ 00,

12. ¥eumurets 05 ¢ PHECHPOBEHHEM HAMPRRenies Dass.

13, IxeupanenTHRE THHEAHEE MoTenn BT,

14. Bisanye conpoTHEICHAS B LETH IMHTTEPA HA CROKCTBE YCHINTENR
c 03,

15. ¥Youmarenw Ha BT ¢ obmeit Dasoi (Oh).

b6 Yoummrens ga BT ¢ ofupma kornexropos (OK],

17.Cpasrutensnad xapaxrepuconika yermarenei sa bT n 111,

18, Yeumarenu #a TTT. Younutens ¢ obums neTokom.

19 Veunurens na TTT. Yornurens ¢ 00UHM CTOROM.

20, Veunuens wa [TT. Vepnutens ¢ obmuM SaTBOPOM,

21. Yormmrend ¢ AMHaMugeckon narpysxod,

22.McTouHHER TOKA.

23.Crpyxrypa H TPHHLIHT paboTE yeranTened
somyasTop-aemoayaaTop (MOAM).

24 _udrbepeausansHble ¥CHIHTEIH.

25.Onepanmondsie younaTend (OY ) Crpysiypa H SKBHBATCHIHAA
cxema OY.

26.0cHoRKEIE IapaMeTpel B XaparTepueTHin OY.

27, Yeunmrensaee cxemit qa OY,

28.CxeMil aHANOTORRIX BRMHCACHHA Ha OY,

20 CxeMel BRUIENSHAS MOTYIA cHraana pa OY,

30 . YacToTHoIMBACHMER: SXeMbl YeRNeHHE Ha O . PunsTphL

31.Teneparopel cHTRALGRE HA (Y.

32 Komnapatopt na OV,

33 MareMarideckne OCHOBEL paboTi  UM(POBEIX W NOFHNMECKHX
yeTpORcTE. OcHOBE anrelpsl NOTHEHR,

34 bymeps  anreGpa.  MuHRMpzann  A0rdueckEx  YHKUHE  H
BEIpaXCHNE




35, K mouenkie 3NeMeHTEl HMITYIRCHRIX ¥CTPORCTE,

36. Jlorwaeckne yorponcraa. THILD Copuabix NOTHYSCKHN NMEMEHTOR.

17, Bazomkii 3neMeHT TpagIdcTopHo-TpadsneToprol norekm (T

38, TTJ ¢ OTKPEITHIM KOMISKTOPOM,

39.BasoBwc 3MCMEHTE] JIOTHMEH Hi KOMITEMEHTAPHEIX MONEBEIX
TPAHAMCTOPEX © HIONMpoBEaHHEM 3aTRopom (KMOLT).

40, KomBnHAROHHERE YOTPOACTRL

41.MocnenonarensHocTHRE YerpodeTna, OCcHORHRE RUILL, CTPYKTYPA
H IPHHLINNE NOCTPOSHHA TPHITEPOB.

41, PerncTphl, CHETUHKH.

43 lndpo-apanoropse  mpeodpazosaremt  (LATT).  OcnosHse
XAPAKTEPFHCTHEN,

44 1TATI ¢ peancropnolt marproeit R-2R.

45 1[ATT ¢ ImHpOTHO-EMOYARCHOR MOy IALHESHE.

46 1LATT pa nepermodasMEIX KOHASHCATOPAX.

47 HATT c cyMMAPOBAHHEM BECORBMX TOKOB,

48 TIATLT pa RCTOMHMEAY TOKA.

49 11AIT na nepexmouasMBIX KOHISHCATOPAY.

SOLITATT ¢ cYMMHPOBBHHEM HATMPARSHHIL

5] Ananoro-uudpossre  npeobpasosetenn (AL Octosnse
XAPAKTEPUCTHEN.

52.Mapannensrne ALLL

33 Mruorocrvnendarnie ALITL

54, MEOTOTAKTHEE NOCTe osaTenLao-napanncasaee ALITL

55 Konpgitepuwe ALITL

56. AL nocneaoraTenLROrD cHeTa.

57. AT nocnenoBaTenbHEGTo RpRBIHKeHHA

SE_ALT MHOTOTAKTHOID HHTETPHPOBAHKA,

59, Crrma-nennta AL

A0, Crpysrypa MEEpONponsccapHol CHCTEMB.

61, PertcTpopas MOk MEEPOHTPOLISPR

62.CHCTeME EOMAHI B CHoco0bl AIPSCALNK MHKPOKOH TRONNSPa

63, QcofeHRoCTH Cpeibl MOIEIHPOBAHHMA INeKTROHHLIX YCTPOHCTE
Multisim,

4. OcofennocTy cpelst nporpasmuposssns AmelStudio 7.0,

65, DCHOBHEIS CBENEHHS 0 ceMelicTRE MURPOXOHTPOTIEpoR AVE

66, CuoTema KoMan) MuEporRoHTpoiepos AVER

67. ApxuTeTypa nponeccopa AVR 8315

68. PerscTprl obmero nagnavenns u AJIY AVR 8313

9. Perncrp coctornna AVE 83135

70. Anpecauus yerpalicts BpoA-BHB0NA B naMaT SRAM

71. [Iporpammesii cueraur B cTer AVR B315

72, lpepusatna 8 AVR B35

73, Cnocobsl agpecansn aandsx AVR 8515

74, Komasas: nepechnks AVR 8515

75. ApmdaeTnLeckne 0 norHueckne komaiel AVE 85135

T6. Komanue: yopasnesns nporpamsoit AVER 8515

T7. Komanns cpasnedds AVR 8313

7%, Kowanmm yenosnore nepexona AVR 8513

79, Komarne casaros AVR 8513

80, Komasns yvetanosid Ouron AYR B515

81, JononHHTensHbe Kovanast AVE 8515

82. Texnonorna nporpaMMuporanus AVR

=




83, ¥Ipanneine mpoLeccoM NparpaMmMuPOBLE S

84 TTporpaMMAPOBARHE N0 NOCICIOBATCABHOMY KAHATY
235 . KondurypHposaHHe MHKPOKOHTPOILICPOS

86 [Tporpavsuporanie 1o wurephedcy TTAG
£7.Camonporpam MHPOBAHHE MUKPOEOHTPOLIEPOD

B8 Peannianni nporpaMMbl-32rpyIanKe

89, Ornanovas naara STRS0Z

2.4 Jaganun A0n pacuerno-rpadmyecioli padoTe

AaaaHAe
Euﬁpan. H PACCHHTATE CTPYETYPY B CXEMY ABYXTakTHOTD Dec TpaCpopMaTopHOIG
VEHMHTETA MOUHOCTH HAIKHX YACTOT € MONOCOBLIM {INTETpOM 3-FO NOPAIKA HA BXOIS.

Bruifop cnocofia ROCHPOeR R YORTHITELT

VeMaAHTend 3RykoBofl YaCTOTEL MOryT ORITE NOCTPOCHB! TG PAIMHYUNDIM  CXEMAM ©
npHMeHeHHeM painuaHoli snemeHTHOR DAkl HTO KaCcaTenhHD NocReAHEH, 30eCh CRELYST OTAdTh
npeanosTense Bl B HHTCIPATEHEIM MHEPOCKEMaM, CrpoHTE YCHAHTRNL HA INEKTPOHHEX NaMITEX
CHENYET MHINE B CAVHAE HEeOOXOUMMOCTH DOJAYYeHHa BEICOKIN KA4CCTBCHIBIN MOKasaTene {Raace
Hi-Fi, Hi-End), T. &. 018 ToMySHeHRA THHEAHEN aMIHTY AHE XaPaKkTCPHCTHR HET HeoOX0MNMOCTH
OXBATLEATL TamMmoske kackankl royBoxod OO0C, yseHhmaomed AHHAMHMECKHR AHanEI0H
VOMMMTENE B OPHIAI0IIEH TeMOpPY «METAMHHECKH Y OTTEHOK, B npooTend YCHIHTENSX MPHMEHEHHE
UMEKTRORHEL TEMI HEHenecoodpasie, MOCKONsRY ¥ TAKHX YenawTeasd xywe MaccorabapHTHLIE
NOKAIATENH, TPeBVIOTCA BLICOKOBONTETHEIE HCTOUHHKH TATAHNS, HYKHEQ 0DECICHNBATh HAKLE NAMIL
Yrp kacacTed MOMIHEX nonessix (MJIT) TPAHIHCTOPOE, TO OHKE, KalK NPABAIG, BLRITYCREHTCA 1
npuMeHeHHA B YM pasmosactorsl (HampeMep, pazsonepesarduos). Tlpmsmedsune ux B HY
YeHNUTENIX NPHBSIET K HEHIGEAHOMY YIOPOHAHIID KOHCTPYKIHH.

B coBpaMedHBERX VOMIHTENEX RCE HAME  IPHMEHFIOTCH WHTEIPANBHEEC MHRPOCACMEL,
BEMIOYAMOMHG B ofUEH KOpNye Boe KACKAALl MOLTHOTO YCMAWTENS 1 4ACcTh MpefBapHTelbHLIX.
[IprMeHEH E TAKKX HHTCTPATEHED MEEPOCKEM OveHE yAe0HD TeM, qro TpeByeIcs MuiHMalbHOe
YMEA0 BHEITHEY SMEMEHTOR H HeT HeoOXaIMMOCTH JETLEHOND PACHCTA PERHMOE [3T0 YIKE COSILM
paspabOTUAKE RHTCIPATEHEN MHEpocxeM). OOHAKo CTONMOCTE WHTErpanbHOH CXeMbl HACTO
OKASHIBEETCH BHlle CTOMMOCTH ANCKPETHOIO HCOOMHEHNS yopmwrena. Tapwe cnefyeT OTMEeTHTS,
WTO TPH BRIXOZE W1 CTPOR CUHONG W3 YCHIHTEALHBX MEMEHTOR (TPAH3IACTOPOR] DPRXOIATEA
[ensKoM TAMENSTE BCED MMEpoCXemy. [lo3Tomy, B paie cIyd4zes, 00 CHX NOp Ueneco0dpaiHo
panamseie ¥YM i arexperns BT OcoBenno 910 uenacoobpazne B OTHOCHTENBHD ICMCERX
VCIIHTENNX  HEBMCOKOE —TPYONM  CAEHOCTH. Hagomen, HMeHHO TaKOE MOCTPOEHHE
MODPATYMEBASTCA  BREINAHHLM YHeOHRIM 3a0aHHEM. Hrakx, Gyiaest CTPOHTE OpocKTHpyeMbii
YCHAMTEMS Hi IHCKPETHRIX JNeMenTax & puMenetnem BT,

CyimecTsyeT Heckonbke cnocalos mocTpoetns kackator ¥ M, Ha wux naubonee HivecTHb
TPH:  OHOTAKTHAA TPAHCHOPMATOPHER, [IBYNTAKTHAL TPaHCHOPMATOPHAS, ABYXTAXIHAA bee
rpancopraropran. B coppemendnx YM zaykoBoH YACTOTM B NONABNHIOMIEN BonpmnHeTae
CAYYACE NPHMSHAOTCR ABYNTAKTHEIE OAC TPAHCHOPMATOPHEIE CXEMbl I'maBHEIM HEAOCTTKOM
TpRHC(OPMATOPHLIN  CXeM  ABNACTCR  HEAHHCHHOCTD aMnAKTYARO-yacToTHOMR @ (hazonod
RAPAKTEPHCTHE TPAHCHOPMATOPE, 4TO NPHEXIHT K CYIICCTECHHEM THAEHBIM HERLRCHHAN.

HenpasnaeHeifi  sebop  TpascdopuaTopa B OFHOTAKTHREIX — CNEMBX [30eCh  SCcpes
TpaRcHopMaTOp IPOTEXACT NOCTOAHAAA COCTARIAIDIIAR KONNEKTOPHIND TOXKA TPaHIHCTOPA} MOWET
APMBOIHTE K HACKIICHAI €70 CEPASTHHKA H MOAREHII0 HEILHHEAHBIX HeRRAILIIL B myxrartuoh
ExXeME HET ITOrD HegoCTArHa, T, K. NOCTOSHEERE TOKH IBYX (0E4 KAcKaka MPOTCKAKIT B
NPOTHBOMONCKHE  HANPABNEHHAX W BRITBIBAZMEIE HMH MATHHTHRE NOTOER B TpascopMaTOpE
RIAMMHO koMDeHcHpyroTen, Emé omies HEQOCTATEOM OQHOTANTHON CXEMEl MOMHO HA3BATE
HeoBXOIMMOCT: PaboTh VEHITHTENBHOTO 3NeMerTd (TPAHIRCTOpE, MMk B pemHse Enacca A,
cHeICcTEHeM wero aensered kpafine Auanni KL kackama B BRICORHL PACCCHBACMEN HA KONJCKLDPE



TPRHIMCTOPE MOLIHOCTE (¥70  BAGHET HeoAXOENMOCTE CYIMSCTBREHHOTY HETOHCNONLIOBAHHA
THAHFACTOPOR N0 MOUHOCTH). B MBYXTAKTIHRN K2 CREMAR TPAHIKETOPEE MOTYT PadoTaTs B POKHME
xnacea B ¢ Gones percok KT Torma TPAHIHCTORE MOEHO BROHPATE ¢ HeDONBIIHM 3A0aC0M 10
MOIIHOCTH, Y4MTEIBAA, HTD MOLUMMOCTE TTe4a PAaBHA MONORHIE MOMHCCTH KACKAOA, He CHHTRA
noTeps B TpamRcOpMAaTope TaM, TAe O HMMESTER. BaecTo  mogHOre (PasOMHBERCHONG
TpapchopmaTops, 023k TPAHIMCTOPDE MOTYT COCMMHATECA ¢ KACKazom TNperBapHTENBHOID
VCHIEHHN Heped CIeinATbIERA dazonwagpCHBIR KECKAT,

M2 geyxrakTHER: Gec TpAnCQOPMaTOPHELIN Kackalon Hauboaes MONYILPCH YOHINTENE Ha
KOMITHMEHTAPHED TPAHINCTOpaX (HE TPIHIHCTORAK pasnol  NpoBOIHMOCTH, OOMATAITHMH
OIMHAKOBBIMA TApaMETpari). HEKOTOPRM HENOCTATKOM CXEMBI gRAKETCH TO, U0 Kackan Tpedyer
ETORHOM CXEMET BOI0YIKAEHIA H #elaTensuo MndrhepeiansHOrD KICKI 1A EXOGE, ¥10 BOErnE
nenecooBpazH0 A8 YORITHTTIA HH3KGH TPYINEL CAORHOCTH, (MIHAKO, NOCKOIBEY yuaebna
yaIARMEM TOOPAIYMEBAETCH BOIDVIICHHE ILIES OT ONEPALHOHHOTD YCUIHWTENR C OTEPBITHIME
KOAACKTOPHEIMIL BEROJAMH, TPHHIHTHAIEHAA CREMA YTHA WTETS IKAYHTeABHD yTpompeeTca. B cuny
TOTO, YTO IAMAHHEE TPEHIHCTORE! DOIRONAOT afecneynTh CPABHATENbHO BOTBIIYI0 BRXOAHYR
MOMHOCTE, 8 Tamke TPeGYIOT OTHOCMTENEHO BEICOKOTD MHTHIMETI HANPAKCHAR, Hand0Nee
MPEANOMTHTETLHEM BAPHARTOM MTOCTPOSHAR MOLHBX KACKA/IOR OPOSKTHPYEMOro YCHINTELH, 00
arell RHAMMOCTH, HRANETCH TPHMEHEHHE KOMIIHMEHTAPHOH CXEMEL HR COCTABHRIN TPAHIACTOPAN,
qacTo HMeryemMol cxemof JlapnuurioHa.

[pe NGCTPOSHHM ABYXTAKTHBIX KACKANOB MOLIHEX YHY npn He CHMIIKOM BBRICOKAX
TpefoBaHAAX K HCKAMSHHIM YCHIMEAEMOTD CHIHANE (4T0 COOTBETETEYET yuehHOMY 380RHHED),
yanBones OPEINOYTHTEIRHE PajoTa TPEKIHCTOPOH A peKHME IaCCa B no yeasanuuiM BBILLE
OPHNHHHAM,

[Tiragie MOMMEX KACKATDS YCHINTENA B COOTBETCTENH € BRIIAHEEM vueDHEIM FAILHHE —
AEYX TOAAPHDE ¥ OCYINCCTRIARTCR OT JIRYX BLITPAMMTENEH MPOTHEONOIMKEOH NONIPHOCTIL

Hexodnnie danimne 00R pacyena

fa, T

fe, &I L

My, 16 — koSqOHIIHENT DOTYCTHMEX REEEHCHHIL

s, o6

Ux e B — AMIIIMTYIE BXOJHOTO BOAASHCTRNA

R, ®0OM

Py, BT — MOMIHOCTE HACPYIEH

F—II, M

ﬂ:-IIq B

Crpagoun K, heodxodimete i pacHEmos!

% CopaBodHME 710 MOIIHEM H MAIOMOLIHEM TPAEIHCTOPAM (HH).

¥ Cnpasodmus 00 mroges (eralmTpanad ) sanol momeoerd (¢ Ue = 10415 B).

%  Cnpapo4Hik no QY ofmero OpHMeeHi.

¥  CnpasouuHE 10 PEIHCTOPAM M KOLACHCATOPEM {peancToprr ceprn MITT MOUB0CTEI
0.25-0,5 Bt £3%; KOHACHCATOPET cepii KM, ManoMoiLIe, SIEKIp. K50}

B ronye papoma!

a {xenMa DonocoBOrD (FUIBTRE.

o CxeMB YCHIHTEMH MOIHACTH, BRINONHERHAR B EWB, PCAD, AutolCAD.

= CremnfiMKaiHA — TEPEHeHE BOSk JMEMENTOB, HCNOTLIORANL B paboTe:
' Ma n/n ™ Towpuns | Hammenosanwe n || Komuecrso | [lpyevanie
l THI JEMEHTA
| , Ri MIT — 0,25+59 3 Run; L

220 0m HATIPAAEHHE

| | W LAHIA




Cmpysmypa youiimeni:
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| 5-ro nopagxa | A
- - )
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Crpynypi i PRcHent ROAOCOE020 (ietbmpa

[Monocosoi HALTP HeaGxommm AN PANLTALIH BXOIHRX CHITANOE B MPENCnay 3 1aio
nomock ¢ 3aganisn mapamerpami: fi, fa, M, M, Ras,
i PR—— |
— M2 —— N2 I, I

Baial Lot

Trefosane — manunym O]

m<s

EIll, B2 — penn nuranus [T

Eemu + Ep = 15 B, 10 700 geni He HYKHEL
Ecnmu £ Ep 2 15 B, To 3TH LEHH HY#HEL

B npocreiimen coyuae 30

Ra

* U__EVDZlE %

U .1~
-}

Cratdnmrpor VD - 12153 B.

=]
Rn = F ""'1 THp
jl'ﬂ.q:' + 'rIT.'.'-! |
I .
Ir-q" = erIIIEE * o e
2

™oy = n* " Poy; ™ > I Poyz
Koadpuunenr nepenaun [KD: | < Kop =2
B ITeh penoneaosarh peIncTopsl H MIOCTH DOHOM HOMHHLTE.

CTpYETYPa W PACHET YCRARTEIN MOMIHOCTH
B wauecTEC NpefRApHTEnnHOrD youmuTens B YM mcnonsiywica OY B HecTaHapion
BEAIOHEIHE,



T i+En

Fa

| | R
I Qy Blix. !

Ra Kackan | - |
Ha R e |

Rs

Ces

Brxoamod kackan no cxese O3, O obeclcqnsaeT YOHACHAE 00 ToKY | HANPAMEHIIO Ky #
K v N03BoNACT NPAXTHYCCKH NOMHOCTEID HONOMIORATE HANPRACHNE TITANHE, 2 THKAKE YIPOLLEET
CTPYRTYDY BRIXOGAHOTO xackans. Jid nepefadd CHIHanA H RENONHON KACKAL MCODNBIYCTCd HE
sron OV, 2 peiBoasl sl marada OY, sopes KOTophIE MPOTeRasT TOK, pankbll Harpyike, ecis O
oHa Gmna mogEmosena ¥ pexoay OF. Tokd nuranus OV + panpiicHHe — HCMoNsIYIOTCR I8
YTIpARTEHHET BHIXOIHEM KACKANIM.

Foaghghunpuenn Youtenio o Ranpamceniie,;

Kei=1+RaRa

Jra ofecneycnun cmabuiuHocmu HYLR renlixoduwn, woib
Ra = Ra|Rs

B3 = Ras ¥4 = Bipn rpes (KOTOPOE 3002HO)

C e BROHPAETES W3 YCNOBHA 0DECTIEMCHIA NONIHICA L-ro nopamsa 8 118 na sactore



Cmpykmypa 6bIX00H020 Kackada
BapuanT A

[] R
D—K VT 23
—0-—1:!—_-|_
=5

WTa

[‘] =0
HEJLD.."[BE}'ET-EH, KOTOA HY #CHA MATAR MOIIHOCTE Harp-}'z:-:n. I'I.E'EFEI."I LIIOC TTHTEHHE HMITH R]IIH
K-D[.‘J-D-LLLHK T“pELH'.'IHEIﬂpaH-

Tpansucropst Ty # T1 AGMKHE! GEITE TAPHEMH, KOMILTHMEHTAPHBIMH.

Hanpusep: KT814 — p-n-p (sepxuni)

KT815 - n-pn
Bl16wu B17
BIBw BIG
825 n 827
Ri, Ra = ans 3400MTH OT K3 B HATPYIKE
R:I. Rl = RH
Bapmant b
+E
[J B |
: < VTa
a |>—K VT4 R
B |.‘:-——---> YTz T 'L
i
Rz Iﬂ| R's
e
-E

B BHXOMHOM KACKLTE HCMOMLIYIOTCR COCTARNER TRaHIHCTOpSL o cxeme Japnurrrona Ty, T;
i Tz, Ty



Taxofl sapiauT MCNOABIYETCR TpH OOARMLOA MOUIHOCTH B HArPY1ke OPH OOBGIIEHHOM
OHTAHHE, TpH «NoxKuxe Tpansncropax. Mowmmpsle Tpansmcrophl, kak npasdno  oBaaga0T
HeGoneumy: koafpHUReNTOM YoHTEHUS 0o Toky [, crefomarenkHo, npy Gonsmol MOMHOCTH B
HArpYy3IKe Toma yopasneaua OV wmower e XBaTHTL, TpassHcTopsl [y w T: ofecneuwnsmor
NOMOTHHTENEHOE YCHASHAE N0 TOKY H YNPABTAKT MOIUIHEIMA BEMXOIHBME TpaHincTopamy T, Ta.
Tpansucropa Ty ¥ T@ BRINOUaoT tak, Ymobs oHn pebotank B pewnme A — B ¢ HeSoneimgm
HAYANEHREM CMEendeM. TpamdcTopsl T, Te — B pesoove b G231 nayanwHoro omemenns. B
Pe3yNLTATE, TPH MANLIX CHTHATAX, TOK B HArpyIey oTaaoT o ocwobHoM T) ® T, a nph Goasums
CHrHATAX - T3, T4, TAKOE BRTHONEHHE [O3BOMMET YMEHLIOHTE HCKAMSHMA [IPH MANEK BXOIHBIX
CHCHATAX H MPH ofecneveHHl BLICOKOH MOIIHOCTH B HATPYIKE.

Ti 1 Tz moryT OBITH MATCMONIHEMG, HO ¢ O0mbimmM 3.

T3, Ts — MomHBc.

BeitBop BEXOIHEIX TPAHIHCTOPOR DCYLIBCTRISETCH (10 CHEAVIGILEM NEPAMETPaM:
™ o, U™, P

JonyeThMetd samac me Gonee 30-40%,

OB LI COOTHORIEH WA 1014 pacHeT
1) Mowmocme g nazpyiaxe!

-

{ L
P|| =, "]: 'E:
Ch=+2P.R. ,
2) Tpefyemoe nanpancesye numanna.
s cxemst A
Epz Ut o + LRy
Alins cxemel b:

Epe Uyt U, ann
E, = U+ U3, + U5

3l Pacyein moxkos VRpAOETER R ShiNOORbAL MDaNINCHoDEMTL
A lgnm = 1n-"|3Tl'. L= UuRy:

B. lawm = l&/Bri*fira: B = Pmin (93 copagoqrmca)

) Pacwem moxos nerod in £ mokos APn omcymensnn sxodnoso chena)
ﬁ- lﬁg T = r.’.] ].||’I IHDT' E 5":' H.l""n
B. lom =0 1lkmm
3) Hawnpasizcenme noxos
Ugp =078

Au [-'-.ﬁ"q: T = E-m[r — ].m 'I']‘H-I - UIS.'n:I Tl
Ussatz = *Enr
B. UguTi =04 B

Ut = Enir = Ugaary = Ussars



a) Bubop pemicmapag Ki, Rz
A I:!:'I T RI = ﬂr] Ru

B iy 0

'l
Ri'=R;'=0,1R,

7 Awuanus pacceusdemoll MOUHOCIU HE KOLIEMODAY 86LX03HELY
IPAHIUCIIOPOE (eubop MPAaHIUCIIopos HO MOWHROCTL
1
A. Py =—"— - nnn paGote B pesame B (wm AB).

Mo 3THM COOTHOMEHHAN OMPEOSTINEM, HYHEH AIH HeT TEmlo oTROM N BRIXOAHRK
TPAHINCTOPOR.

E!
. B =
P
'Fﬁi"l Eﬂ
-ﬁ]']

Py = M0 CITPAROUHMHKY

Pe™" = (T — Te}Ror n< — Bes paauaropa

Ta— ZonycTHMaR TeMaepaTYpa NEPexana (WA TPaHIHCTOpa)

Te — Temneparyps oxpyHaoes cpera

te = 20°C

tn = tmae = 20% (lma ~ 120°C w3 copasounuxa)

P = (To— Te)Rrne+ Rree

Bt pe — TENADBOE CONMPOTHRTEHHE NEPEXON-CPRA (KOpHYCa)

Bt -k — TEONOBCE COMPOTHRIEHKE MEPEXOI-KOPIYE

Er ¢ - TEMA0BOR CONPOTHRNEHKE KOPIYC ~ CPeia (TeILIDRIE CONPOTHRIEHHE DATHATOPA)

Ly Brif0op IO eow poonuamoma
Ecnn ng yenosisy padoTsl TPEOYeTCR PAIHATOP 101 ofecniedeus BeodxoIuMol
PACCEHBACMON MOUHOCTH, TO €70 BROHPaIoT No hopMyne:

S = {1000+1200)
8 = [{Toep — Towp el P™""] = Ry s [2M]

Paduamep — nnockas nracTiAa: MomeT BLiTe ReROMLBLH PEGPACTRIT KN
HIONBHATEIR PALHATOP, TOTMR HEOOX0ANMD YUHTRIBATE NONPABOYHEH KofgHIBeHT Ha
MNOIALE,

370 NNOMATE PATHETOPA [MA OJIHOTO TPAHIHCTORE, ONA 4-X YMHOEACTCA Ha 2.
cxemnl B,

Ecni HeobxomnsMo, Smodsl TpansHeTopet T, T Grimn clabuerL] pataTopoM, To OHR
PACTIOVIATAIOT Ha o0LIEM PAIHATOPE, & &ro MIOWATL YRENHYHBETL Ha 2076,

B cnparounom smecte R [“C/BT] mower Serme nano o= /Ry [Br/ C]



@9 Ananug U aBop MPansCMopos SR SuXodH0z0 Hacrag

A LM T

Pyt = PP (o Tenng oTBOO0M HIH Ges Hero}

B. T3, T4 — aHANOTHMHO J4 CXeMBl A

Ti, Tz LA 2 Tuori + DTt {EYMMa aMATHTYAHOCD 3HAYRHHA H TOKA noKoH
4 puigge . 3

i B

I Awnnz u pacvem K T yousuimens
F
1= s <78.5%(ana B)

B, i

A, Inm‘pm = Eiku Tl 11|||'Iﬂ
B. Inore'® = 2L 11 + (1 + 1/Pra)2lwin

Brifiop # pacHeT BXOAHOTD KaCKAll Um
B. [Ewnl £ 15B

Korna MoHHO HENOTES0BATE BXOIHOH 0OV Gel TonoNEHTENEHEX 1enedl H npH 0THOCHTEALAD
HEGONEIOH MOOIHCTH.

Fa
i Ci =1 ST | -
>—-1 = = e )j
e gl
_||. |
e +E 5 kBT
-E : » KBET:z
Ry
Hs
E=F > Ex
K Bbl¥

4 - BXOOHOH pasfelHTeILbIH KoraSHeaTop

R — onpenenaer Roe YORIUTENA MOLHOCTH (VM)

Rs, R — nemiiens ofparTHol CRALH, OTTPENENSCT YCHICHHE 10 panpaen Y
R, Ry = saqaior paboguil pescis BRIXOIRON0 KACKALA

Hs — 2AMHETHRIA HHIKOOMHBIA PEINCTOD,

Ry ~ 1050 Om



¢ Bufop u paciem Ka Ry

Rij=Ry= . “"I',.P,T.U;:“ =

e U T
Usq

- pebounil pesaM TpanInctopor T, Ta g cxeMul AW E
I5o

L...;T,,.m' — TOK OOTPEDT2HAR MO HEIRM {(H3 COpPABOYMHHKR)

llm_rpl':nq,uuu-ulhlﬁ - ]m_." ah IEI:I T

2 Bufiop u pacuem R, Ry, Rs
Ry, Bs naxonwics B3 yenonng Ky™ =1 + Rs'Ry

R_“ - R_}-: Ri= R,1|ER5 — XS DATEHCH N0 TOCTOSHHOMY TOKY H CHHREHIT
BIHAHHA Halpase s CMEIIEHNA
. B2 %15 B
g -
i Fe
By L i i BT
— > = —Clj- VTS
- WD
I | | J_
I & | L
+=
-E
A1
R= Vo2
[ VTS
i BoIX = ubBT2
Fr
-E

Ecnn tpebyemos muranme Uiy NpeBeiiael NONYCTHMOS HAMDIKRSHHE MuTanns OV, 1o
sxoguol Eackan Uy MoskeT BiTh nocTpoek 0o crpyEType [, rae Tpanancropit Ts, I BROIOMEHL B
PERHM CTAGHIHIATOPOR RANPAKSHN, ODECTICMHBAIOLINN OOMYCTHMOE Hanpakende matasng OY, a
TAEHE ARTAONMXCA TPAHCIATOPAME TOKA JUTA YNPERICHHE BRXOIHEIME TRPARIHCTOPAMH,

Duxcanmo natagaa OV ofecnevnpator crabunarponsl Dy, De, koropsie BRONparoTes wl
YCIORHA:

.[-I.i!T-rP'EE =Enrov™™+ 0,7 B
Ecov & 15B+]12B

B kagectse cTabHIRTPOHOE MOTYT O6ITE HERONEIOBAHEL MANOMOIIHEE CTARLANTPOHE CEpHE
J814 wnw KC.



3 Bwbap conpomusienuii Rg, Rz Ro, Ko
Ry, Ry ariiipaioTes TaKme, kak 8 B.

&

R.'EI=R..|I] = EI':H Bl

ol
'Il.'lni

- ;Illl. + ‘rl-'l|ln
[ e —=

- W3 CTIPABOYHHKR

4 Bwfiop mpaysucmopos Ts, T
TpasIHCTOPb! BEIDHPAKITCH TAX:

UL > Ene
1M > TgmTi
Tparsscropst Ty, T MOTYT GITE MAROMOMIEIG, HUIKOUACTOTHRLE, HATRH mep; KT315 n-p-n
KT361 p-n-p
KT S0{0)
KT 20000

[Menn NHTAHAA YOHIWTETH MOmBOCTR

Mp1
e y +E
G I;I-F g'_ Ca
——T
=+
Mp2 L T — G
-E > = * E

) = C4 — KOHIEHCATOPE! HHILTPA NHTAHKA
C1, Cz — aneRTpOMHTHYECKNE

(3, T4 — Kepamudeckne (Hin OyMaEHEE)
= Ca = 500+4700 med

500 - anx MANOMOLHER ~ FBT
C:=Ca=0,1~-10nmxd

Upase ® Enur {~ 0@ 20%)

[Tpenoxpannrens mnaskue [Mpl, [p2
T={12+13 uarpm



