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1. UEII4 OCBOEHIIfl [tIC\I,trIJI[Ilbl:
I{enr oceoeHrrfl, I\IIIIJI'IITJII'IHII - r$oprr.trIpoBaHr.re y BbrrrycKHr4KoB HaBbrKoB rrpvMeuxrs o61qeaHxeHopHbre
3HaIJvIfl', MeTOAbI MaTeMaTIIqeCKOfO AHAJWI3,a A MOAenI{pOBaHI,I[ B I4H:XeHepUOfr. 4exrelbIIOCT'U, Cng:anUOft C
npoel(TI4poBaHI'IeM, KoHcltpyI4pOBaHI4eM I'I TeXHo.[orVsMvt rIpoI,I3BoAcTBa na3ep,H,Ofi rexnuru (()1{K-1), a1a-
nI43LIpoBaTb 3anarrkr no npoeKTI4:poBaHrIIo TLIIIOBEIX cI4cTeM, Ilpu6opoB, y3no[! Z I(eTajrefi nul3epHoft T9XHT4KI{,
na3epHhlx oIITI4Ko-sJIeKTpoHHbD( Trpl{6opoB I{ cI'IoreM IIK-1, paccqflTbrBalb, ltr]roeKTr,rpoBarb r4 KoHcrpyr{po-
Barb rI4rIoBbIe cl4creMbl, [p]I6op'|hr, y3rbl r\ re"rauru na3epHofi TexHr4K]I, niB$pHbIX onrl{K()-)JIeKTpoHH6x
npr46opoB r4 clrcreM

3agauu: H3yqeHI'Ie coBpeMeHHo:ft 3neMeHTHoft 6EBbr, rrpraHrlr4rroB pa6or6r gneKTlloHrrrx ycrpoficrB, ocBoe-
Hr{e MeTOAOB r4X pacqeTa rr MoAonr4poBaHufl..

2. MECTO AITCUUI"]rII{Iil B cTpyK'rypE orrcffl Bo
,{ucqnnluna Srrexrpogzr<a u cxewrorexgnra
E1.O. I 7. O6.{garemHaq .racrr

llpepexnusrlrhr,qrlcrlrrrrJrr{Hbr : <(Dugnra> u _<<3rexrporexnrara>.

3. TTJIAHI,IPYEMbIE Ptr]3VJIbTATSI OEYIIEIIVTfl IION:UICUUIIJII4TIE

llnanzpyerrable p€)3ynbrarrr o6yueHl4t rlo Atrcrlx{''nr.rHe, coorHeceHr{bre c ilnaHr.rpyeMbrN{kr pe3ynbra.TaMr,r
ocBoenrrr O[IO]]

Ilnauupyeubre pe3yJrbr,:nu o6y.rerur" 
"" A^ttrffiir. 

^"par.*prr3yrour4e granbr Qopnruponarrur x oMlerenqufi (noxa:areml
ocBo eHI4Jl KO Mn eueHrIr,IH

3uarr: ocHoBHbre 3aKor{br ecre)crBeHHb.rx HayK; rtpaBil{Jra
oQopulenux .reprexcefi 14 KoHorpyKTollcnoli AoKyh{eHTa_
qlrr4; MeToAbr Ma.TeMaTVqeCKOfO i]JF'aIlvrca a MOAeJIrZpO Ba]rtrklfl;
ocHoBHbIe 3aKorrbr 14 MeroAbl o6qeunxenepr{rx Arroqn_
IIJII{H.

Yuerr: npaMeHflTb ecrecrnen.HoHayqHbre u r,{HxeHep}rbre
3HaHVs An.t{ flpoeKt]apoBatru,r, rc,cHcTpyktlpoBarrvts. u npor{3_
BoAcrBa lasepHofi TexHr4rir,r.
Blagelr : MeroAaMH pacr{erc}B a npoeKTvp ctBa.Hr4fl, TexHoJro_
rui,t u t4ccJreAoBaHptit tta ooHrJB,e ecr,ec:rlleHr{oHayq1151,* 

"vlxr(eHepHbrx :Hauufi; MeroAaMl?r rr KotvtrlbrorepHbrMr.r cu_
cTeMaMr4, HCrIOJrb3yeMbrMtr rpz MoAenr{pc,Ba fluvr vI ilpoeK_
Tr4poBaHr4LI Jlit3gpHr,rX ycT,aFIoEroK, KOMilreKcoB, cIzcTeM u

x rexnolorzi.
3sat,: gJreMeHTHyrc 6a:y la:lep,ucfi rexnJrr.*r; ocHoBHbre ra_
IIbI I{ XAPAKTEPI{CTUKA OrITI{I]IECKHX CHCTEM JIA3EPHbD( OI][TI4-
Ko-3neKrpoHHrrx upra6opoB r{ o6opyAonaur4f,; nphHrlprnbr
KoHcTpyHpoBaHr{r Jra3eptHrbrx onTzKo-sJreKrpcrHr{brx npu6o_
poB, rIX y3noB I,r 3JreMeHTOB.

Yuerr : orrpeAeJr.qrb napaMerpbr H xapaKT3ptzcrlrKr,r oJreM eH_
ToB Jra3epHbrx crrcreM rr rexHcrJroruit glst 3allalruH;rx ycro_
nufi u pexaMoB gKcnJryara\Ltu"

Bla4err: HaBbTKaMLI [poeKTprpoBaHus .ruflcrBblx cacreM,
npz6opon, y3noB u ,qeralefi la:r:pnofi Tex.Hr.rKr,tr, Jru*epHrrx
onrvro-gJreKTpoHHbrx npu6opot l4 crrcreM;

3uaru:
CTE\4 JI

ocHoBHbre TZ.tIbI r4 xapaKTepzcTt4K A OrTTHqecK:rfx ct4-

Koa $opnrnpyeMbx
nOtrlnereUUUfi

Yponreur ocBoeHail
KOMIIETEHIIUU

Hacruquoe ocBoe-
HHE

tlacrltqnoe ocBoe-
HI{E

9rri!r(egreKrp_orrHbrx npttQqpq+ :40-



BaHJIfl. u TeXHOJrOrair; trpnHur4nbr KoHcTpyr4p oBaHvfl Jra3ep-

HbIX OrrTr{KO-SJreKTpOHHbrX rrpn46opoB, }IX y3JloB u sJreMeH-

TOB; SneMeHTHyrc 6a3y, fiCrroJtrb:lyeMyro B r43AeJraqx ra3ep-
Hofi TexHr,rKr4; MeroAbr pa6clrbr c HayrrHo-TexHuqecKofi Jrr4-

reparypofi u rzHQopvraqueir; tpanulra o$oprvlleHur qepre-

xefr u KoHcrpyKropcKofi Aor{yl\4eHlaur4r4; KoMnbrcrepHbre
TexHoJrorHr,r MoAenl4poBaHrirr LI KoHcTpyzpoBaHprs na3epHbrx
oIrrrIKo-3JreKTpoHHbrx npu6opon.
Vuerr: uo46raparl ro 3aAaHHbrrvi flapaMerpaM H xapaKTepr4-

crI4KaM sneMeHTHyro 6a":y Jra3epHbrx npr.r6opc,n r4 cucre[{,
B:ra4err: npr{KJraAr{brMl4 nporpaMuanrz pac.rera nasepHbrx
otITI4Ko-3JreKTpoHHr,rx npn6opr:n,; KoMnbro'repHbrMr4 TexHo-
JIOIILIMLI paCUera ].lt KOHCTpyLtpOBaHI4.fl na3epHblx OIITI4KO-

3JIEKTDOHHI,IX

4.
Tpylo enaro crb Ancrlr4rrJrr4 Hbr

oE'bEM U CTpyKTypA AI,ICUZilJII{IIIbI
cocraBJrrer 1 sa.reruue e4plHr4rlbr, 108 .{acon
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1 OcHosr,r reopr4r4 loJryrrpoBoArrr,rKoBbrx
nnu6opon.

5 1a 2 2 6
"21s0

2 OcHosuoil :leueururrft 6a:r,rc lolynpo-
BoAHr,rKoBr,rx npz6opon, aHaJroloBbrx r4

qratbposrtx I4HTetpanbHbrx M14 KpocxeM.

5 3-4 2 2 8 2ts0

3 AHa,-rof oBr,re sneKTpoHHbte ycrpoft craa. 5 5-6 2 4 6 .1t50 I-lZ pefi'ruHr-
KOHTPOJIb

4 Znanyrrcnrre ycrpoft crna 5 7-8 2 2 o '.2t50

5 I-{u$ponrre ycrpoiicrna 5 9-10 2 2 6 '.2t50

6 Curonue 3JreKTpoHHbre ycrpoircrna 5 tr-12 2, 2 6
"2t50

'2-fr peircuur-
KOHTpOnb

1 M rar<porpoqeccopHbre cr4creMhr J t3-16 A 2 8

"\t508 llporpauuupyeMble JrorlrrrecKHe KoH-
TpoJ]JIepbr

5 17-18 2, 2 8 :z/:t0 3-rl peiiruur-
KOHTPO,IIb

Bcero sa 5 cel,recrp: t8 36 54 27150 3aqer
i laJ'Tt i{cr B t!icr-rr.rrJrnHe Iill/t(P
I4roro lo Ar4crlr4rnzHe l8 36 21t50 3a.{er

Co4epxaur{e JrerflIr.roHHbrx 3 aHqrnfi rro ArrcqurrJr uHe
Tenaa 1. Ocronu reopw ronylpoBoAHr4KoBbrx npu6opoB.
Co4epxauue reMbl: 3nex'rponpoBoAHocrb rrony[poBoAHrrKoB. 3rex'rpoHHo-Abrpor{Hr,rff nepexo71.
Teva 2. OcHoeHofi sJIeMerH'rHbIft 6asuc [onylpoBoAHr{KoBbrx rrpu6opoB, aHa,roroBr,rx lr ur40poBr,rx

IIHTefpanbHbx MrrKpocxeM.



Co4epNanze reMbl: HelunefiHble [onyilpoBoAHr.rKoBbre pe3ucropu. Ilony[poBr)/{HltrKoBbre Aaorbr.
Br'Inonxpurre rpaH3l4croprr. flo:reBble rpaH3r4c:fopbr. Tzprzcroprr. onrilonexrlloHHbre uprr6opr,r. Mapru-
poBKa nonyrpoBoAHr4KoBbrx upu6opon.

Terr,ra 3 . Analoronue erreKTpoHHbre ycrpo ft crna.
Co4epNauIae reMbl: Ycltnurela [ocrosHHoro ],I nepeMeHHolo roma. Ycurvrrerrll;.na 6prnolxp'brx I{

TIoJIeBbIX TpaH3lrcropax. r{acroulble xapaKTepI,IorI4KLI ycklnlrreneft. J3rxo4nbre 6acKaAb1 yctrn1rreleft. vcz-
tHbre ycl4nr4.TeJlrr. (DasonpanlifreJrr4, rlyMMaropbr, lirHTeFparopbr,
TeJrI'r, Jlofapra$rrluuecxue ycrur],1.ireln[1, aMrIJILrlty,AHHe !er.eKTopbl.
HHbrx ycrpoficrn. ounrrprr, c'ta'utDtgaropur. feur:paropril fap-

Teua 4. Llunylrcnrre ycrpoftclna.
Co4epNanze roMlill O6rqas xapaKTepl{cruKa I,IMrrynbcHbrx ycrpoiicrn. Snexrpoprprbr$ KJrrorr'. Ipur-

repbl. O4llonu6paroprr. Mynrrrznra6paropu. feueparoprr naneft"o 
".r.rrrForrlerocfl 

Harrpfi:Ker{r{f,.
Terr,ra 5. Ifa($ponue ycrpoiicrea.
Co4epNauIae reMbl: JloluqecxIle {rynrquu 14 noruqecKrze eJreMenrrr. Cznreg rol,n6,nua]luoHHbrx

cxeM' 3neMeutnas 6asa qu(bpoB.srx ycrpoficrs. Tpurreprr. Perzcrprrr. C,rerqnr<ra. 3nev,renr.sr KoMrvryrarlrrrd
u npeo6pasoBaHI4s unsopuaqra:u. Illu$parop. ,lerun pparop. Ilpeo?ipasc',rBaler.Ir r<o4,a. Mynrbrr4rrJrer{copbr r4
AeMynbrl{rl.11sKsarpbl. lllunnrre $opnrzponareJll,I. Tpurreprr L[unrra. X4yulue: lrym,r.rasH6paropbr. 11pio6-
pa3oBarenl'I aHaJloroBbrx crIrHaJI()B. dnaloro __ qu$ponue upeo6pasoBareJrr4. I{uSpo -_ u"*ot,o'bre rrpe-
o6pa-:onarenz. YcrpoftclBa BbrltoAa. ycrpoficrBa BuoI a.

Terraa 6. Cunonrre gJreKTpo rruue ycrpofi crea.
CogepNaune reMlil: (Dasoynpaultelvmle BlIrIpflMr.rrenu. Kouv.yraropEr rrocro-f,HHo1l .foKa. Llueepro-

pu. Znnepropbr. r{acrorntre np eo6pmoBareJrrr.
Tevra 7. Mvrrponpoqeccopubre cpe4crBa.
Co4epNauIae reMLI: Klaocn{uxalll4fl Ml{Kpolpoqeccopon. cr:pyrrypa MrzKpoilpouecool-rHhrx cr.rcreM

t4 rIpI'IHIIIznlt nx QyHTIITIoHI{poBaHV.t. 8-pa:pxAtrbre Mr.rKpoKoHTpoJrJrepr,r. Ocruonuue nepu,Sepuftnu,; rrao-
Aynlr MI4KpoK eAoBareJILHoro o6naena B MrrKpoKorrrpoJrJrepax. ldolynr [,ocJro-Aonarelruofi nr USB. An(fannrno-qn(rpoui,* nr"gunutop"r.

Terraa 8 cKkre R:oHTpoJrJrepbr.
co4ep>raHl'Ie reMbl: MnTcponpoqeccopHble lr3Mepr,rrenr,r-perynsropu lI0 (oBElj). o6rqne cBeAe-

HIas. Arropl{rMblt (fynxquoukrpotsarrrrs. perynrropos. Perefiuue peryrrriopur. I]Iuil- perynrrroprr. llpo-
rpaMMVpoBaHue H nacrpofira npz6opa. flporpav,trr,trsril. xorr,rnner<c C6DeSys.

Cogepxaune rrpaKTrrq ecKrrx saHsrufi rro Ar.rcqurr Jrntu e

Terraa 1. c)cHoerr reopr4r. rronylpoBorHr.r*oBbrx npu6opon.
CogepNanrae [paKTIaqecKI'IX 3alrtruilt:LIzyuew4e crzcreMbr cxeMorexHr{qecKo1o Mo/leJrr4poBalrurr Mi-

uoCapl
Ter'm 2. Ocnosuoft sneM,eHTHr,Ifi 6utuc [ony[poBorHr.rKoBbD( npz6opon, aHaJrofo]rbr;,< lr qu{lprcnrx

r4HTerpanbHbx MTIKpO CXeM.

Co4epxaHtae [paKTI4 trecx rIX zasxtuit'. MoAr3Jrrr nonynpoB oAHr4 KoBb]rx npu6 opon.
Terr,ra 3 . AHaroroerre gJrerTpoErrtbre ycrp oi,icrs a.
Co4epxanlre [paKTI,ItIecKI{x sallrrufr; uccrreAoBtlveycu1rvrejlE,Hblx cxeM.
Terrla 4" I4nruynrcnbre !c!rp afi s1p4.
Co4epNanue [paKTI,IvecKzx 3aHtrIafi : uccre4oBaHr4e reHeparo pHbrK cxer/..
Tervra 5" [r.r(pponrre ycrpoficrna.
Co4epNanue [paKTI,IqecK:I{x 3 aH trT uiit: uclc;lrc aoBa Hrae cxeM cqerrrr4xoB
Tervra 6. Cznonrre eneKTporrHue ycrpoficrlra.
Co4epxtauue [paKTVqecKLD( 3aHlruft: uccl:-egoBaHrre Bbrlp.rrM[TeJrb]trbrK ;zcrpoiicrEr
T evra 7 . Murcponpoqeccopr{sre cpeAc,rBa.
Co4epxauue [paKTI'IqecKI{x 3aH.flTuit: ucc,egoBaHr.Ie oucreMbl ynpa'neH:arr rraroB]br:M lIBI,rrareJIerM
Teiraa 8. f [p orp aurrar{pyeM 6re Jro f v qecKr4e Kr]HTponnepbr.
Co4epNauue [paKTVqecK[zx 3aH.urzfi: u:y.1s11"r,tpoipurMHofo KoMrrJ]rexci] CoDelivs.



5. OEPA3OBATEJIbHbIE T'EXHOJIOT]ru,I
B npeno4ana]Flkru ilvcL\I{lrJII4HbI <3nerrponprKa vr cxeMore.KHt4KiD) r{c)rronb3yro,rcfl pasuoo6pasHue

o6pasonareJlbHble rexHoJIorkILI KirK TpaAI4t.trIoHHrbIe, TaK r{ c rlpilMeHeHueM aKTI4'Hbrx I,I rtrtrr$paK:I,I{BH1;x Me-
ToAoB o6yuenna.

Arrprnurre u r,rHTepaKTraBrrbre Mero4rr o6.yveuur :

I4urepaxr,zBHar ,lIerrlr{x (reurr }lb 1, 2, 3,4,5, 6,7,g);
Pas6op KoHKperlrbrx curyaquft (,reua 3,4, 5, 6,7,9).

6" OIIEIIOqHbIE CP'EACTBA AntI TEKyIIIEIO KOXrTpoJtfl ycTIEBAEnflOCT'r{, ilpo-
MEXyrorIHoII A:trEcTArlnuilo r,ITorAM ocBoul;ruflltr,rcqnult{trhl Ir tyqE6-

HO-METOATIrIECKOE OEECIIEqEHI'IE CAMOCTO.flTE JIbIlOrfr FAEOTIrI CTyAEHTOB

ff::::ffi:".#1;ff*
1. rlro r.r3yqaer slerrporuara?
2. Karcat 3 oHa Ha3.brBaero_tr s ouofi npon o4lruo cru?
3. 9ervr orJrvqalorcs [po]to,4HnKpr v nonynpoBo l;uuxu?
4' B 'rel{ pa3n[que Mexrr;y [onylpoBoAHr4KaMr,r r4 Ar4oneKTpuxa'nu?'
5. Karas il:poBoArlMocrb Ha3brBaerc.s co6c,rnennofi [poBoAr{M9crrr,o?
6. B rarux cnyqarlx ron)EpoBoAHI4Krl o6:raAaror npr.rnaecuofi rpoBoAgM6rcrrro?
7 . lafir e olpeAeJreHr4 e rr poqecca reHep autalr.
8. B nonyrrpoBoAHr,rKe p-Tr,rla KaKr.re Hocr4,reJrr4 6yayr ocHosH.r,rN{r4,2
9. Oxapaxrepusyfire ypoBeHb G)epmu.
10. lloverray p-n nepexo.4 qacro Ha3brBaror 3anr4paroruenr croelnr?
1 1' SnexrpoHHo-rblpoqHrrfi flepexoA - gro crofi, o6e4ueuur it unw o6orilrqeunufl socure-Jrf,rvrr,r 3a-

Pr.ga?
12. Hapuc,.yfi re eueprerr,rqecKyro AlrarpaM r\dy p-n nepexoAa
13. fiairre xapaKrepI4crl{]Ky o6parranronay u neodpar"ro*y npo6ox:, p-n;epexo,4a,
14. Karrae npo6ou MoxHrl orHecrr{ K DneK.rpuqecruu?
15. Karcoe Ha[psxeHr4e Ha3brBaercx nprul,ru?
r 6. fiain e olpeAeJreHr{e KoHTaKTnoft pasHo crr4 rrore'rlrranoB.
17. flnzNeurreM KaKr{x uocprrerefi o6ycnonreu avQ0yszounuff ror?
I 8. Kaxoe .rrBJreHr,re Ha3brnaerc.s zuNexqzeft ?
1 9, O6tscuzre o6lacrb I rpv MeHe uus cr alutarpoHa.
20. rlenr .Br,r3Bau:o orKJlornerur4e BoJrbr-aMnopuofi xapaKTepvcrlrKl,r ,4r,IoAa.

Tepr4 cTr,rKr.r p-n nepexo4a?

lloupocr,l rc pefirunr-rconrpo;rro Nb2

1' flepeuucJrr4re ocHoBHbxe pe)r."urr pa6orr,r rpafr3r.rcropoB .

2.Karcue rfarropu olpeAc,nf,Ior ycr4Jrprrenn,nrre cnoftcrBa rpaH3r,rcro,pa7
3' Kaxunau ornurIHTeJIbHI:,IMI{ oco6ennoc'ulMn xapaKTepl43yrorcfi Tpr,I cxeMbl BKJrK)rreB.I4.j;: TpaH3l{cro-

pa?
4' llepeuzclzre h - IlapaMerpbl TpaH3ucropa, odracHrrre rax rfusvueoxurl clmrcr pr cnoco6 r4x. oKc-

IrepuMeHTiurbHofo onpeleneHr4rr.
5. lloveuy rpoqecc ycunenLrfl.

ueft 6asoft?
lo roKy He ocyrqecrBJlrercr B cxeMe BKrroqeHr4.f, TpaH3I4-CTOpa ,r o6-

6. O6rsumre npuHrlzn padoru rroJreBoro,rpaHsrrcropa c p_n n:epexoAroM lr Mflfl_.rpaH3r{cropa,
7' YxaNzre ocHoBIIbIe or,trtrqr4flrroJreBbrx rpaH3vcropou oi 6"trorrf,pHr,rx.
8' 7lso6pru .I4Te vI 

''o.'cHlz'e 
crarI4qecKl,Ie croKoBbre xapaKTepr.r orpr.vr rroJreBbrx rpaEBHc ro-po'.

9. Karze cocraBJrrrorlue roKoB lrpoleKaro-r. B ynpaBnseMoM: :ru.pr,rcrppe?
10' Kar< MeHterct BAX rpzorHofo rLlpttcropa. ,,pu r43MeHe)]Hr4r4 rlalprDKeHr,rrr Era y[pa*Jr,{}o-qeM

enexrpo4e?
1 1. Haueprare cxeMy BKJIroqeHI4 t rllpI4cropa, Bbrloru.sro,,1ero ponb KrK)qil.

or BoJrb:r-aMne'puoffi xitpaK-



1 2. flepequcJrure r,r oxapaKTeprzsyfire ycnnrlTenu nepeMeHHorro roKa.
1 3 . O6rgcrurre nprrHrlr.ffi uocrpoe Hrrs. rurrr4vr Harpy3Kr{.
| 4. o6rsayr{Te HaBHarrerur,re gJreMerrroB yor,rnrrreJrbHoro KacKaAa.
15' Kar Mox(Ho ra6utrcx 3HarII4TeJIbHoro ycr4neHr{r BxoAuoro Haniprx<:nus?
16' O6rsoHL'ITe npFILIHy Bo3HrIKHoBeHr.rs m,ruefiurrx u nerunefiHr;x ucKoKeHlrft ourrrarra.
1 7. lleperrzcJlure u oxapaKTeprsyft re pexr{Mbr pa6ornr ycr{n}.nrerrbrroro KacKaAa.
I 8 . rlepeuncJrr,rre r,r oxapa.KTepusyfi re Br.rlFr Mexffi acKaAnofi cBssr,r.
19. Hasua.'reulle I4 ocHorlHble cxeMbr BKnroqeHr,r.f orlepaqIaoHHoro ycrzJlrrreJlt.
20" I(arcue 6unaror o6parurre cBfl3r{ n yculurelxx?
21' C$opnrynupyfire ycJIoBIrs cairronos6yrxAeHr.rr oreparlrroHHoro, ycrrrrr.rrers.
22. HacrorHafi xapaKreprrcrrrKa oneparlproHHoro ycr{nnrens.
23 . OxapaNreprEsyft re BTopr{rrubre [crorrnruKlr lvralLrl.
24.fIpuqe>gllre o,4no(piuHylo cxeMy oAHoronynepvorHoro BErrrprMJrer{rr{fl.
25.fIpnne4ure o.4uo(fa3Hyro cxeMy AByxrtlo:ryrepr4o.qHoro Br;rlprMJreHur{ c HynesbrM Br,rBo-r{orvr.
26.Kat<ne zs e(f(peru4Bl{blx rapaMerpoB BbrrrpflMr4reneft 3aAa.rorcrr urlrpe:6rarerervr?,
27. Elasonure AooroLtHcrBa I{ HeAocrarKl.r AByxnoJryuepzo4noft cxeMr,r BbrrrprrvrJres.r{r c rry-JreBbrM

BbIBO.IIOM.

28. Nlprane4vre vI oxapax.Teplasyfire r.rHAyrcrr4BHr,re (funlrpu. I(ar errr6npaercx
3HarIeHI,Ie r4HAyKT'r4BHOCr:U?

29'flpuuepvrrev oxapax.TepI4syfire eMKocrubre (pznupu. Karc nu6upae:Tor 3rrarreHr,re e.MKocr.z7
3 0. Kax orpeAenrrerc-s KooS 0 rrrlrzer{r Sra;rrmpaquu ?

Boupocrr rc pefirunr-r<onrponro Nb3

1 . rlro .sBrrrerc.fi slreMeH,lH oft 5agofi Mr4Kp ooneKTpouvrru?
2' flprznel;ure xlaccn(fllKzull4ro rlHTerpaJrbHbrx Mr,rKpocxeM rrcf Qynmquc,HarrbrroM:F Ha,rHa-qegHlo.
3 . O6rscH rare Ha3HaqeHr4e rprzr.repa, cqelqv Ka, pefprcrpa.
4. 9ro xapaKTeprz3yer cletreHb r.rHTerparlrrr.r Mr.rKpocxelmr?
5. Oxapaxrepvryfire pa6iory MrrofooMrrrrr3pHoro rpaH3prcropa.
6. C qeu cB.f,3aHa $yHr<qnouurbnafl. cnolrr{ocrb 6olrruzx r.rHrefpaJrbnbD( rlxeM (Elt4,C)?
7 ' 3anuttture ycnoBHoe rpa(fuuecr<oe o6o:na.Ier{r{e, Jrorr4qecr(oe ypaBHe)rfr.re u ra6m.rqy krc-T,rrHHocrr4

norfiqecKoro oJre)MeHr a WIII4-EIE.
8. 3annurure ycnoBHoe rpa0nuecroe o6o:Ena.reHr{e, Jrorzr{ecKoe

norl{qecKoro grerMeuTa I4-HE.
yp aE He)H 14 e u;.'t a(i :lrunly r{c -1. rrHtrr o crr4

9' Moxno nIl coeAl{Htrb MexAy co5ofi gna(utu6olee) Bbrxo,4a Jr,or.r{qecrs4x rueuerrron?
10. Kan pa6oraer cqer.rtrK uuuynrcon?
11. Or qelo 3aBprclrr KoJrr4rrecrrro rparreprcB B cq€rqnxe?
12. llepe.rncJrr{Te rd oxapamepursyfire ocHoBrrbre y:lu OBM.
1 3. Kaxue ycrpoftcrna orHoc.f,rcx n :nepu$epuftumr,r ycrpofi c:rnana?
14. flpe4c'raBbre qvcJro Jl78 n 4nou.,ruoft c;zcreMe crrprcJreHr.rr,
15. llpune4r4Te rrpr,rMepu lr o6rxcHr4Te Soprrau npeAcraBneHulr rrr4ceJr.

1 6' flepeuucnr.rre o cHoBHEre xallaKTepv cr.rrKr.r Ml{Kp orrpo qsssorpoB 
"

77. O6rscttllTe Ha3HarIeHII{e perucrpa o6rqero Ha3HaqeHLrs.14peil4crpa aKrryMynf,T'opa
I 8. Kaxofi penfl,rM Ha3brBiar()T Mynbrvrrnexr;nrru?
1 9. Haasa'reHue oleparu Br{ofo 3arroMuHarcrrlero ycrpofi crna.
20. o6txc.sr.rre Ha3uaqeHrae [pofpaMMHoro o6eoneqeuur MrrKpolpoqecroc]poB.

IlpouerryrorrHas arrec'.raqus tro lrrof aM ocBoeHrrs lrucqnrrJlrgblr

llonpocu K 3aqery

1. Ongraqe,cKr4e ocHoBbr rrlu upz:6opon.
2. IJJU$perropu.[eruu$p aropu.
3. Klaccncf r{Karlr.rfl u/u npu6opon. czcrenra obosHa.re nnfi nl n npu6op onr,
4. Oruronz6parop.



5. IIiu Ar.rorbr.
6. Mynr,ranulparop.
7.IIlt pe3r.rcropur.
8. I4cnoil;soBaur{e rpr..rmepoB r} KarrecrBe crrerqr4KoB.
9. EunorrpHbre rpaH3r4cropbr
1 0. Ilecurrauerpuuuuft rpr{rrep.
11. BxoAtrue I'I BhIXoAIrbIe crarllqecKl{e lr rI,IHzrMuqecKHe xapaKTepr{ctflrKpr 6unrurpnoro rpaH3r4-

cTopa.

12. Cnoco6br 3anycKa rplrrrepa.
I 3 " Ilolenue rparr3r,rcro pbr.
14. Tpurrep. Cuuruerpzqnrrft rpr{rrep.
15. Tupr.rcropu
16. llepexoAHble npoqeoclbl I{ cxeMr'r,{Jrfl }MeHr,[reHr,r.s Anr.rrenbnocrn dlpouron.
17. cxeua BKnroqeHV{ oranonrpHoro r4 noJreBoro rpaH3rrcrof)rog
18. Knro.r ua 6unonrpHoM TpaH3rrcrope.
1 9. cxeua 3aMerqeHLrr SzronxpHoro rpar-r3Lrcropa (h-uapaMerpbr).
20. .Iluoarrue KJrroqr{.
2I " klcroqsvrnvr nvrrartul;,.
22. Wvny trbcHbre ycrpoi,lcrna.
23. BrrnplrMureJrrr.
24 . Onepa4r,roHHbre y cprnlrr envr.
25. (Dunrrpu.
2 6 . Knacost y cLrne:nnfl . yc [nr{Te.rrbHh.x Kac Ka.4o B .

27. Cra6utrrcaropbr.
28. YcururreJrrr MorrlHoc:tu.
29. YupanntreMbre BbrfipJ{Mr,rrentr{.
30. O6paruat cBfl3b B ycr,rJrr.rreJrf,x.

3 1. Tpex$asnr,rfi uocronofi nunprMlrrelE!"
32. Mnoror<acKaAHbre ycrzJrr.rreJrrz.

3 3. TpexQ asHhre ylpaBJrrreMbre H Helnp&Enf, eMrrre Bbrnp.f,Mr{TeJr[.
3 4. Y cutm;renr4 rrocroflHtrofo roKa.
35.llunepropu.
3 6. Y cutmreJr[ rrepeMeHlroro roKa c RC-c,Bsgsvu
37. Tpex$aruufi nHneprop"
3 8. Ycurrvrenz. O6qar xapaKrepr.rc'u,rKa.
39. llpurraeHeHl'Ie yrrpaBlreMblx Bblllp.f,Mnrelefi v r4uBepropon B gJreKTproupkrBoAe noclo-flsHoro ro-

Ka.

40' PerynupoBotlHble xapaKTeprdcrl,IK[ yfipaBnreMbrx Bbrlprn4vrereft 1a DrrBepropo]].

V're6Ho-nreroAHqecKoe odecne.reHrre caMocrofl TcJrbnclii pa6orrr cryAeHToB
Teryqa"a rI olepell(aroqas CPC coc'rol,IT n npopa6orKe Marelprrala nrp€rKrr{qecKr.rrx si1Hrrrafi, ilo.4ro-

ToBKe K TecrLIpo:BaHI4Io m pefiTr'rnr-KoHTpoJllo. lB Ha.rane za:ersrufi..fipor]oAraror: Kor{Tponb Br,r[orrHerrvrfl 14
pasoop .4oMaIrIHI'IX saga]Fluf,i. Tnopuecrax upo6renauo-opueHTr4poBaHHar oaMoororreJrbgraJ{ pa6ora co(cror.rr
B BbItIoJIHeHI'Iu uH.U'IBrIAyanbHErx zagauuit rlo reMaM, He [peAycMorpeElebrM [paKTI4qercKIzMr.]. 3aHflTrgflMvr,
BKrloqaer plccnerloBaroJlloKllo pa6ory u yqacrLne B HayqHbIX cryAenqecKzx mo.u$epeHrfrz.fl,r, cea,rr4Ha;pax kr
ONIIMNIZA,IIAX.

Bonpocrr Ars catylocro.flTeJlbHofo tI3yqeH.[L

l. O[pe2leneHl{e repMrIHr)B: "3BM", "uurilp6JgM", "Mt4Kpolr]poqeocop", "I4HTeprlpe'ar1rr.fl,,, ,,TpaHc_
Irflr1rrflt' .

2. Onpe4etreHr4e rronflTLrt:. " apxurerrypa nlar<po - OB M " .

3' o6rqas orpyKTypa uvrcpo3BM: ocHoBnrbre sJreMeHTbr n rax rfynrur{or{anbHos Ha,-3Hi[qeHr4e.
4. flpzuqurrbr opraHr.r3 arllrrn o 6qefi nuprHbr uurpo _3B M.



5.

6. Crpyxrypa Drnorerr4r{ecKofo Mr4Kponpoqeccopa: orrHxpofeHeparop rltrta6ouue perr{crpbr.
l. crpyrTypa rl,IflorerllqecKoro MtlKporrpoqecocpa: apz$,l,reruuecKo-JrofuqecKoe ycrpofic'rno n

ycrpofi crno MrzKporrporpaMMHoro yflpaBneHr{q,
8. Crpyxrypa fl4norerl4qecKofo Mr{Kporrpoqecocpa: ycrpoficrno yilpaBnerrr4fl a cler(.
9. Crpyrrypa nlnorerllqecKofo MlrKponpoqecocpa: Jror-r4Ka yrrpaBneHr{fl rpepbrBa.HMflMM.
10. Crpyx'rypa rlrnorerl4rlecKofo MlrKponpouecocpa: Jrorr.rKa ynpaBJreHzu rrfeHr.reMlzawtctto14 Jro-

fr4Ka ynpaBJreHl4fl 3aXBaTOM.

I 1, O6qrzii anroprrrM pa6orbr rr4rro'rerr.rqecKofo Mr4Kponpouecocpa.
I 2 . llpuuc'ro H cKa.s z f apn aplcKa.fl rr4rrbr apxnreKryp vrunp o -3B M.
13. Tunrr apxl{reKryp 14 olrcreMbr KoMaHA Mr4Kporpo{eccopon (CISC, RIIIC, VLIW).
14. KlaccltQnxaqrar MlrKporlpoqeccopoB rro qucny r4 cocraBy MrrKpocxeM o6pa:yorqnx rrpo{ecroop.
15. Knaccn$uxaqu-a MplKporpoueccopoB ro anropr.rrMy $ynxqzoHr4poBarrru yrrpaBnflrorueft\acru,
1 6. Knaccu(f uxaqur MrzKponpoueccopoB rro [o r]a3HaqeHraro
17. K:racclurQurcaqux MzKponporleccopoB rro rro nuay o6pa6ar];rBaerubrx rBXoAHbrx crrfr-raJroB,
18. K:racczr$ur<aqux Ml4KporlpoqeccopoB rro tro xapar(Tepy npe:nreuHofi op]:alar3ar\nh.
1 9. Knaccz$vxaqux MlzKponpoueccopoB rro ro r(oJu4qecrBy Br,rlorH-seMbrx nporpaMM.
20. Mzrporpoqeccop 8 0 80 : apxrrreKrypu;re oco6eHHocrr4.
2 1 . Murcporpoqeccop 80 8 0 : 6lon apuQMerr.rqecKo-JrorrqecKr,rx onepaqld.
22, Mnxponpoueccop 80t80 : 6lox perzcrpon.
23. Murponpoqeccop 8080: 6norc cunxtr)oHLaa\vu Ia y[paBneHr4-s., MaLtrvnurrfi Tar(r, MarrrraHnrrfi

rIIrKJr, xorr,rau4nr,uZ qrrKn.

24. Mnr<ponpoqeccop 8 0 i8 0 : yrpaBneHrze c;rzcreMHoft uruuofi .

25. Muxporpoqeccop 80E0: yrpaBneHlre rpepbrBaHr4flMrr u rpsMbrM AocrynoM.
26. Mzrcpolpoqeccop 8080: aHaJrvr3 foroBrrocrrz z c6poc B rrclloAHoe coclorHrze.
27 . Muxponpoueccop 8080: cocro{Hr.s MtrKporrpoqeccopa,
28. Mur<po[poqeccop 8080: TlaloBr,re MaIIrIrHHbIe rlrrKJrr,r, uocnxrqdrrn.sre rrreHuro rrav'trryr kr peL-14-

crpoB zHrep$eficon.
29. Muxpolpo{eccop 8080: rI,InoBbIe MarrI,IHHbre rlr4KJrbr, nocexrqdHnbre 3arrr4cr{ B lraM.rrrl, r,r B perr4-

crpbr r4HrepSeficon.
30. Murcpolpoueccop 8080: MaIIrI4HHbIe IIilKnbI IrpepbrBaHrrf,, ocrarroBa u upepbmaHr4trLr3 ocraHoBa.
3 1 . tr4ep apxzqecKa.fl crp yr(ryp a rraM flru ir,rrar<p o - 3 B M.
3 2. O cHosrrbre napaMerpr,r 3 arroMr4HaroilIrztK ycrpofi crn.
3 3 . Knaccu Suxaqvx 3anoMr4Haroqnx ycrpofi crn uuxpo-3BM.
3 4 . O cnoeubre rr.rrroBbre orllyr(Typ br Mr4Kp o cxeM rraM.f, Tr.r.

3 5. flocros Hubre 3anoMrrr{a.rcque ycrpo itctsa.
3 6. Craru.re cKrr e o n ep arr4BHr,re 3 arroMr,rHaroilIue ycrp ofi crn a.
3 7 . fiurtawmqe cKrr e o n ep arr,{B H6re 3 arr oMr4H arouue ycrpo fi crn a.

Oonl olleHorrHbrx cpeAcrB Anfl upoBeAeHrrr arreora\pfi,t ypoBHr c$oprr,raponaHrrocrr4
KolvlnereHllIzit o6yraroilIflxcll tIO AI{cIIIznnune o(fopMrrercs orAeJrbHr,rM AoK]/MeHToM.

7. yTIEEHO-METOAI4T{ECKOE r4 I4IH@OPMAIII4OH}rOE OEEtCtrrEqEtH.r4tD Ar4CUtA-
fIJII4HbI

7.1. Ksuroo6ecne.reHHoclb

HauN4eHoeauue nr4reparypr,r: aBTop,
Ha3BaHl.re, Bu n v3 Lalful, r43AaTeJIb-

CTBO

lor,uz!:aHns. KI{Zf OOB]]C II]I{EHHOCTb

Korrqecrno 3K3eMlrJrrpou tr3 -

nauuir n 6n6lzorerce BnfV s
coorBercrBr4u c OIOC BO

Ha,ruque B 3JrexrpoHrroi,t 6u6-
luorexe BrfV

I 2 J 4

Ocuosuas nr4reparypa
1 . OcHoerr 3neKrpoHl.rKr,r. Asaloro-
Bafl fneKrpoHll<a [)lerrpouH sr il
pecypcl lB.tr4.Kpaiturafi, A.H. Ce-
Nr€Hoe - M. : tr4sAarertcrno MfTV
zv. H. 3. Bavtraua.2018. - ISBN

2018 http ://www. studentlibrary.ru/bo
ok/ISBlrf 97 8 5 703 84 8 067.html



978-5-7038-4806-7
2. llyxoncruft 8.H., 3nemporexwr-
Ka, SJIeKTpOHI{Ka I'I CXeMOTeXHI{Ka.

Mo4ym "I{rzQponaa cxeuorexril.rKa"
[3nexrpouHnft pecypc] : yveSuoe
uoco6ue / llyxoncxnfi B. H. - pocron
nl[,:I4za-yo IOOY',2018. - 163 c. -
ISBN 978-5 -927 5 -307 9 -3

2018 http : //www. stuOenttiUraryn/bo
ok/I SEf N97 8 5 927 53 0i 9 3 .html

3. I(paneq A.B., Vve6noe noco6ue
rto Kypcy "Cxenor€:xHl,rKa aHaJroro-
Bbrx 3JreKTponuux ycrpofi crn "
[3.nerrpounufi pec'ypc] / Kpaneq A.
B. - Pocron rr/[:Hs4-no IO@y,
2018. - 184 c. - ISBN 978-5-9275-
2741-0

2018 http ://www. r;turdentlibrary.ru/bo
ok/ISBN!) 7 13 5 927 527 41 0.htmt.

,I[orolHr,ne IJIbHAf, JI
I .BoAonoson A.M., MurpoxoHrpoJr-
Jrepbl AJIf, Cr{CTeM aI}TOMaTI{KI4

[3nexrpouuufi pecypc] : y.re6uoe
noco6ue / Bo4onoson A.M. - M. :

ZuQpa-llnNeHepr,rr, 2018. - 164 c. -
ISBN 978-5-9729-0138-8 - Pexmra
AOcTyrra:
http ://www. studentlibrary.ru/book/IS
BN978597290 I 3 88.html.

2018 http ://www. r,itudentl ibrary.rulbo
ok/IS8N97rB597290 1 3 88.html

2. fnyxon A.B", .[IpoeKrr4po-
BaHrre gJreKTpoHrlbrx

ycTpoffcTB B CXeMOTexHr.rqe-

cKoM peAaKrope Pspice
Schematics f3lercrponHufi
pecypc] : Y.re6uoe roco6ue /
fnyxon A.B., ilIy6t4H 8.B.,
Poryluua JI.f. - Hoeocu-
6upcr.: Cr6fVT'I4,2016. - 77

2016 http : //wwrv. studentl i brary.
ru/boo[</SibCiUl'I-

026.html

7.2,flepuoAnrrecK[e rl3,qaHl{fl: Hayquo-T'exHr,rqecKr.rfi xypHarr <Conpeue,uHa.rr sneKTpoHr].Ka)

7.3. trIurepger'-pecypcbl: gneKTporrnrrft )KypHzur <3rexrpoHrrbre KoNrrroHeH-
ru>http ://www. elcomdesi gn. ru/
8. MATE PIIAJI}HO -TEXHI{qE CKO E OBECIIEqEHI4IE AI,ICq]nIJIIIH]bI
flna peanrl3alll4l{ ,4aHHo]ii AI4cIIIz[nIdHbI Ha Ka$erpe AMuP r4Merol]or crreqrriurrHbre nroMerrle HV.s. rns.npoBeAeHI'It 3aEtrrlril JIeKIILIoHnrorro rlirrlEtr zaus:luit [paKTllqecKoro rl,Ila, rpyluroBr,rx rr r4r]iArzB,AyaJrbHbrx

KoHcynbrarlufi, TeKyulero KoH'tpoJI{ v [po.MexyroqHofi a'rreorarlfl]r, i] TaKXe ficMo11deHr4fl prr1r
caMocro-rrrenbHoii pa6orr,r. flpaxruvecKr{e pa6orbr rrpoBoArrc flB ayA. 1146_2.

flepeveur [cIIoJIL3yeMOfO JII{rleH3I{oHHOfO nporpaMMHofo o6eclleqeH]{r Microsoft office (word,
Excel) MicroCap (Demo).

pa6ouyro rporpaMMy cocraBr.rrr AorIeHr KaoeApbr o*^, 
-:W=o=7- Iraccxas.ruxosH. f .

Peqenseur (npe4cranurelr pa6olo4arenr)
3aB. ceKropou (DI'V[I fH.lI[ ((Kp,o114;, K.r.H. t{epxacos IO.B.

flporpananra paccMorpeHa r.r oro6peHa Hasacera'nu xa$egpn AMraP

[t":::::.I1.:4 :r !?:wLftzole roaa )3ane4yrorqzfi na{re4pofi AMup
Pa6oqa.s nporpaMMa paccMorpena u o4o6p.ru 

"u 
.u".Au*,

.Kopocrerren B.(D.
KO,MIIC,CII.U HanpaBne-

llp e4ce4areJrb KoMr4 ccr{rr
. Apaxenxu C.M.


