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I Ileru u 3aAaqu ocBoeHus yue6Hofi AUcIIUTIJII{HI,I

I-{enr ocBoeHr.rr yve6uoft Alrcrlr4nJrlrHbr: SoprvrupoeaHue KoMnereHTHocrt4 cryAeHroB B

o6lacrn reoperrltrecKlrx ocHoB (fynxquorurpoBaHl,I{ aKTI{BHbx MI4KpoSJIeKTpoHHbx ycrpoficre
CBH ra ocHoBHbrx npr{Hrlr4rroB r,rx nocrpoeHns, KoHcrpyKllufi anrenn CBH n I4HTefpaJIbHoM

rrcno JrHeHrru, nepcll eKTLIB pa3BI4TI.Iq rexHI,IKI4 C Bq.
3aAa'ru:
a) csoprraupoBarb y o6yuaroquxcfl npeAcraBJreHhe o ocHoBax $yunuraonupoBaHl4f, aKTI4BHbIX

Mr.{KpogneKTpoHHbrx ycrpoficrn CBr{ u aHTeHH CBrI s I4HTerpaJIbHoM IdcIIoJIHeHvftr, [epcneKTIIBax

pa3Br.rTr{s KoHcTpyfipoBaHr4s r,r TexHoJrorur.r Mr4KpoSJIeKTpoHHbX CpeACTB CBepxBbICOKLlx qacToT,

rexHr{Kpr CB9;
6) rroAroroBtrrr o6y.raroquxcr K rrpoBeAeHr,rro HayrIHbIX LlccJleAosaHufi Ia pa:pa6oror,

npr{MeHeHr.rro HoBbrx MeroAonofuqecKux noAXoAoB K peIxeHI4Io 3aras n npoSeccuosalruofi c$epe

AerreJIbHocTI{;
a) csopr'lupoBarb y o6yuaroulhxcfl HaBbrKH I4cnoJlb3oBaH:afl coBpeMeHHnrx uH$opuaIII4oHHbIX

u KoMnbrorepHbrx rexnoJrorufi, cpeAcrB KoMMyHITKd\krv, cnoco6crnylotque IIoBbllxeHlIIo

s$$ercrunuocrll HafrHofi Iz o6pa:oBareJlbHofi c$ep AesrenbHocrl'I;
r) copueHTr.rpoBarb o6yualouluxcr Ha rrcrroJrmoBaHl4e flonyr{eHHblx gr.auui't I 6yayurefi

npo$ecc raoHalrsofi AetreJIbHocrlt.

2 Mecro yve6uofr ArclrurlrrlrHbl B crpyKType OIIOI

Aucqunluua orHocr4Tcr K gJreKTr4BHbrM KypcaM yue6uoro IIJIaHa ocuoeHofi

upo(feccraonalrsofi o6paronarelrsoft rporpaMMbl HanpaBneHl4q rloAroroBKpl I 1.04.03

KoncrpyrapoBaHlre v rexHoJrorr4fl oneKTpoHHbx cpeAcrB, HarlpaBneHHocrb (npo$rann)

MurpoelenrpoHrrKa r.r rexHkrKa cBepxBbrcoKr{x qacror pI opI{eHTI{poBaHa na SopnaupoBaHl'Ie o6rqefi

upo$eccuoualruofi Kynbrypbr KoHcrpyKropa, TexuoJlofa (vraprerolora) 14 opraHLI3aropa

rrpoeKTr,rpoBaHvrs.

B KaqecrBe BXoAHbrx rpe6onaunfi Bbrcrynaror cQopuupoeaHHble paHee KoMrlereHul414

o6yuarouluxcr, npno6pereuHsre HMH B paMKax cneAynqnx AHcuHttJlHH (vo4y,reil, npaxrrzr):

<Brrcurag MareMarlrKa>, <I4u$opMarlr4oHHbre rexHoJloruu>, <@z3I4Ka), <TeoperuuecKl4e ocHoBbI

gneKTporexHr.rKl4)), <Marepualbr gneKTpouuofi :rexnllKl/t)), <KounoneHTbl SJreKTpouttofi TexHlIKI4),

<Merpoloru.a cranAaprrd3arlr{tr kt rexHr.rtrecKne I{3MepeHpI.u), <OcHosbI KoHcrpyI{poBaHI'It vr

TexHoJrorr4r.r npor.r3BoAcrBa gJrerTpoHHbrx cpeAcrB) <Telloltaccoo6uen B sJIeKTpoHHbx

CpeACTBax), <CnepxnrtcoKoqacToTHble ycTpofi Crsa 3neKTpoHHbIX CpeAcTB).

Ocnoesue yue6uofi Alrcqtrflrr.rHu <MurpooneKTpoHl4Ka cBepxBblcoKl{x llacror) sBJlsercfl

KoMrreregTHocrgbrM pecypcoM Ans u3yr{eHur raKHX yre6Hrx AI4cuIruII4H, rax <<KoucrpyI,IpoBaHLIe

paA[o3neKTpoHHbrx cpeAcrB) r4 Bbr[oJrHeHI{t BbllycxHofi rcsaruSvrauuouHofi pa6orbl, a raKxe B

Aarsnefi urefi upo$eccuonaltuofi AetreJlbHocrl4.

3 Tpe6onaHus K pe3yJrbTaTaM ocBoeHun yueOnofr Aucqunlunsr

flepeueul xouuereuqufi, Koropbre $oprraupyrorcr B npoqecce ocBoeHufl yue6uofi

,{ucqunJII4HbI:
IIK-1 Cnoco6eu Qoprr,ryJrr4poBarb Uewr 14 3a1aqu HayqHbIX I'IccJIeAoBaHufi e coorneTcrBl4n c

TeHAeHIIHflMTT r,r nepcneKTr4BaMr4 pa3BprTvrs.3JIeKTpOHHbIX CpeAcTB I4 TeXHOJIO|HTIeCKI'IX IlpoqeccoB'

a raKxe cMexHbrx o6lacrefi HayKr4 u rexHI/tKI{, cnoco6nocrr o6ocHosaHHo nrtbuparr

Teoperr.rqecKr.re u 3Kc[epLrMeHTaJrbHbIe MeroAbI I4 cpeAcrBa peilreHllq c$opuylnpoBaHHblx 3al.aq,

IIK-5 - Cnoco6eu AeJrarb uayuuo-o6ocHoBaHHble BbIBo.qbI rlo pe3ynbraraM Teoperl'IqecKl'Ix

r{ oKcnepr.rMeHTaJrbHbrx r.rccneAoBaHuit, gauars peKoMeHAauuu tro coBepIxeHcrBoBaHI4Io ycrpoficre

r4 cr.r CT9M, f OToBLITb HayqHble ny6luxaUu pr u 3AflBKr4 u a tlS o6per envfl .

Pesyllrarlr ocBoeHr4s yue6uofi Ar.rcIII4uIIdHbI npeAcraBJIeHbI e ta6Jllaqe I '



KoA u HaIlueuoBaHue KoMnereHuI4H
Pe:ylyraru ocBoeHl4t y're6Hoft Al4cufi nnuHbl

(lru,4uxaropu gocrlxeuus xouueresuufl )

flK- I Cnoco6eH tltopvYluPoears
qeJlu 14 3aAaqu HayrlHblx

uccne.[oBaHnfr B coorBercrBlrll c

TeHAeHUUtM14 U nepcneKTHBaMU

pa3BuTt4t 3tleKTpoHHblx cpeAcrB l'l

TexHoJIOrtHecKtrx npoueccoB, a

TaKxe cMexHstx o6lacrefi HaYKU H

TexHuKI4, cnoco6nocrr o6ocnosaHHo

esr6upars reoperl,IqecKIre u
3KCnep[MeHTaJIbHble MeToAbl H

cpe.IIcrBa peuIeHfit
crhonvv nunoBaHHhtx 3atrall

I4A-lrn<-r 3sae'r
npr.rHul,tnbl nocTpoeHnt
a tpyuxuHoHupoBaHllt
3neKTpoHHblx cpeAcTB

14 TeXHOJIOI'l4q ecK14X

npoueccoB

Vil-2rx4 Yuee'r
paccquTElBaTb pexl4Mbl

pa6orI'I 3JIeKTpoHHbIx

cpeAcrB

ffA-3rx-r BlaAeer
HaBr,rKaMI4 nsr6opa
TeopeTl,{qecKHx 14

3KCnepu MeHTaI bH blx

MCTOAOB

HccreaoeaHafr

flK-5 - Cnoco6eH AeJIarb HaYqHo-

o6ocHoeaHHrIe BLIBo.IIbI IIo

pe3yn6TaTaM TeopeTl4qecKrlx H

?KcnepuMeHTaJt bHblx uccreaoeaHHfr .

AaBarb peKoMeHAaIII4I4 no

coBepueHcrBoBaHHlo YcrPofi cre u
cucreM, foToBHTb HayrlHble

rry6lllxauul.t I4 3atBKIl Ha

rso6nereuus

I4l-1r1g-5 3uaet
nprrHufinbl
npoBe.{eHl4rl aHaru3a

NOIHOUCHHOCTH 14

o$Qexrunnocru
3KCIIepI{MeHTaiI6H6IX

14ccneAoBaHufr

V!A-2rir.-s Yueer
noAfoTaBJI14BaTL

3A'BKIZ HA

fi3O6pereHHfl

I4A-3nx-: BraAeer
HaBbrKaMH nOATOTOBKI4

HayqHbtx ny6flfiKauHfi
Ha ocHoBe pe3ynbTaToB

ficcneAoBaHI4fr

J

Ta6nrarra I - Pe:ylrrarbl ocBoeHus yqe6Hoft Al{cul4tlJtl4Hbl

4 Crpyr<rypa r coAep?KaHHe yqe6Hoii AI{cqurIJII'IHbt

4.1 TpyaoeMKocrb yqe6Hoii AHcIIHTIJIIIHbI

4.1.1 TpyaoeMKocrb y{e6Hofi Ar{crlr4nnuHbr Ant or{Hofi $oprr,rsI o6y{eHlzt npeAcraBneHa B

ralnvue2.
Ta6nuUa 2 - TpygoeluKocr1, ) {e6Hofi AHcqHnnHHbI AJII oqHoft Soprnlsr o6yueHur

4.2 CogepxaHue yqe6Hoft AucqunJrI'rHbI

Pa:Ael 1. Axrunsue Mr{Kpo3JreKTpOHHble ycTpoft cTBa CBepxBbIcoKHX qacToT

1.1 (Dust{qecKue ocHoBsl pa6orsr reHeparopoB CBq Ha AI4oAax faHua' [uog faHHa'

MareN,ratil.{ecKat{ MOAenb AI4OAa laHsa. 3xeuealeHTHafl cxeMa feHepaTopa Ha AI4oAe

faHHa. Pexulrtr pa6orbr feHeparopoB Ha AHoAax faHHa, onrultallsble napaMerpbl .(HoAa

faHsa.
L2 [IpoexrupoBaHr4e AHoAHbrx aBTofeHeparopoB cBq. Keasvr|tLlKeilHafl reop]rq AI4OAHblx

aBror;Heparopoe. HrzsKoqacrorHble Kone6aHgq B IIeiln fiuraqvrfl AHoAa' VnpoueHHar

MareMarr4qecKar MoAeJrb reHeparopHoro Lrloka. Mero.qnxa npoeKrnpoBaHnq

3JreKrpr4qecKl,Ix cxeM AI49AH6IX aBrofeHepaTopoB, ftpralrep npoeKTI4poBaHI4q IIeilH CBq

f eHeparopa Ha .qI4OAe f au H a. Kou crpyrzpoBaH I4e AI4OAH bIX aBro f eHeparopoB'

LI acrr,r yre6noft AucUun,,rHH rr Bcero PacupeAelenue no
ceMecTpaM

2 cenaec'rp

6 o

no6nrq qacax (Ar{) 45
( AV), lnnu )

Er cpc neMrrqecKr.rx qacax ( AH) 13s 135

5, flpouexyroqHafl arrecraultfl
( s a,!e m : dud d e p e u utt p o e a u u utit 3 aq e m ; e xs c!!J9 u)14i-

?I(3AMEH 3K3AMEH
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1.3 Ycr.urareru MotqHocrlr Ha [oJreBbtx rpaH3ucropax CB9. O6urne cBe.4eHHq. flo,resofi

TpaH3r4crop CBH. HelaHefiHas 3KBHBiureHrHas cxeMa IIoJIeBofo rpaH3ucropa c 3arBopoM

Lflorrcn. flpoenrnpoBaHI4e ycnlurelefi MoillHocrl4 Ha fITllI.
1.4 flapauerpr.{secK}re ycunr4Tenr.r. O6Uas xapaKrepl{cr}IKa MaJlolryM.rqux ycnlurelefi.
OcHoeHrre xapaKrepr{cruKr4 pereHeparr4BHbIX pe3oHaHcHbx ycunl4renefi. @yHxIttEoHaJIbHas

cxeMa MHoror,racrorHofo nITy. flaparvrerpuqecKue AHoAbL [elxxoHrypulrfi nny.
Oguoxourypusril IIITV. Me'rogsr yn)queHl4fl xapaKrepl4crr,rx [T[IV. llpun'rep pacuera

AByxKoHrypHoro IIIIV. KoHcrpyrcqura IIflV.
1.5 Tpan:racropHbre yar4rrvrenv CBr{. O6qr4e cBeAeHL{fl o rpaH3ucropax H rpaH3HcropHbrx

yct4rrqrenrx CBq. EeccrpyrrypHrre MoAeJIH rpaH3Hcropa CB9. VcroiiqHeocrs

rpaH3HcropHbrx yculurelefi CBq. flpranrepsr pacu€ra y3KoIIoJIocHblx yculurelefi.
Oco6essocrn rrocrpoeHr,rr rpaH3r.{cropHbIX ycnlurelefi CBq. flpaxrnuecxue cxeMF,t

rpaH314cropH rx ycu:rureleI
PasAer 2. AHreussI cBepxBblcoKlrx qacror
2.1. AHrenntr CBr{ B uHrerpanbHoM HcrroJrHeHLIH. O6uII4e cBeAeHI4t. OcHosHste tl4nut

II3nfIareJleii. lllocttocrHble H3nfIareJllI.
2.2 Aureunsr CBH B HHTerp€rnbHoM HcrroJrHeHnn. Pacqer ocHoBHbx xapaKrephcrl4K

aHTeHH. fleqatsste aHTeHHbIe peurerxu.
2.3 Arrr4sHrre $asupoBaHHbre aHreHHr,re peu€rxn. O6url4e cBeAeHut. O6rqHe MeroAbI

oIIeHKI4 sHeprerl4qecKl{x napaMerpoB AOAP'
2.4 AxrneHtre Sa:upoeaHHrre aHreHHbre peur€rxu. OnruN{nsaqug vaccora6apHrHblx

xapaKrephc'r'r.rrc A@AP. CronuocrHble xapaKrepHcrH KH AOAP'

4.3 TpyaoeMrcocrl, pa3AeJroB y.re6Hoft AHcrIunJrHHbI I,I KoHTarcrnoft pa6oru

Ta6nraqa 4 - Tpy4oeuKocrb pa3AenoB yre6Hofi AHcIInTIJIHHbI

uanMeuo'etH r.re.Bfuienofl ieu ) yq e6neiit/ iKn nrarct+rar oa6ora {a'ji*Il) BGS""l

" YA. .;';,- Clqt-"i
.-(" .r|Aq}*l

Avnra'roonar B,T,!,:
CPCJi.EK tI3 TID

p*a* t lrrunurtp uuxioSJIEKTPoHHbIE yCTPQEqE4-!]BEPXBbICoKI'lX rlACTOT

1.1 @asrlqecxl4e ocHoBI'I pa6orrt reHeparopoB

CBV Ha AuoAax fasHa. AIaoA faHHa'
MarevaruqecKafl Mo.4erb AuoAa fauua.
3nsr4sa,'leHrHat cxeMa reHeparopa Ha

Ar4oAe fassa. Pexuvrt Pa6orrt
reHeparopoB Ha .qnoAax l-auna.

Onruva,tusute napaMerpbt AuoAa l-auga.

I 4 I to xonrpolsHsti
onpoc

pa3HoypoBFeBbIe

3a'IAI{LI

1.2 flpoexruponanue At4oAHblx

aBroreHeparopoB CBq. Kea3HrI4HefiHaq

Teoplrt AI4OAHLIX aBToreHepaTopoB.

Hugxosacrotuste xole6anltr B uenll
r'vraqufl AuoAa. VnPourEHHar

MaTeMaTI4qeCKat MoAeJIb reHepaTopHol'o

ArioAa. MeroAnxa nPoeKTlrPoBaHu{

3neKTpr{qecKl,rx cxeM AI4OAHbIX

aBroneHeparopoB. [IPtlveP
npoeKTl4poBaHut uewt CBtl reHeparopa

Ha AIroAe faHHa. KoHcrPYuPoeanue

Il.roaHblx aBTof eHepaTopoB.

4 l9 KOHTpOJrbHbl14

onpoc
pa3HoypoBHeBble

3aAaqu

l.J Ycra.rrrrenl4 MoItIHocrI4 Ha noJleBblx

rpaH3ucropax CBr{. O6urue cBeAeHI'rt.

IIoreeoft TpaH3r,rcrop CB9. HenhHeiiHaq

3KBHBaiIermHat cxeMa nojleBoro
TpaH3ucropa c 3arBoPoM LLIorxu.

4 19 xoHrpolruuti
onpoc

pa3HoypoBHeBble

3aAaqH

NOKJIAA



flpoexrnpouaHue ycr4nurerefi ltoursocrz
Ha IITlll.

t.4 Ilapaurerpuuecnue ycHJIHTen14. O6uaq
xapaKTepr4crl4Ka MilnouryMtlufix
yculnrelefi. OcHosHrte xapaKTepI,rcrI4KLI

pefeHepaTuBHbrx pe3oHaHcHblx

ycurureleil. @yHxquonaruuar cxeMa

MHoroqacrorHoro flflY.
flapaverpuuecxue AuoAbt.

.{uyxxonrypnsrfi IIflY. O4uoroHrypnrtfi
nflY. Mero4rr ynyqueHnt
xapaKrepucrr4x flflY. llpuuep pac.{era

AByxKoHrypHofo IInY. Koucrpyxquu
ftfty.

I A1 I l9 KoHTponbHbrfr

onpoc
prL3HoypoBHeB6Ie

3a'I.aItV

AOruIAA

l.) Tpau:ucropnbre ycHJ.rHTeJIu CBr{. O6urrae

cBeAeHur o TpaH3ucropax v
rpaH3r4cropHbrx ycunHTentx CBtl.
Seccrpyxrypmre MoAenu rpaH3Hcropa
CBq. Ycroftqileocrr, TpaH3ucropHEIx
ycurnrereil CBt{. flptznepst pacuera
y3KonoJlocHbrx ycnlurenefi. Oco6ensocru
nocrpoeHnr rpaH3ucropHbtx ycnlrrelefr
CBtl. fipaxruuecnne cxeMbl

TPAH3I,ICTOPHbIX YCI4NI,ITEJICfi .

4 19 KOHTpOJTbHbTH

onpoc
pa3HoypoBHeBbre

3aAaqH

Pasrer 2 AHTEHHLI CBEPXBbICOKI'IX TIACTO'

2.1 AHreHHrr CBr{ B HHTeFpaJILHoM

r4cnoJrHeHr,rH. O6urue cBeAeHHt. OcHosHLte

Tunbr lrslyuareleft. Illocxocu+te
I'I3nyqarenr,r.

L| l9 KoHTponbHbrff

onpoc
pa3HoypoBHeBbIe

3aAaqH

AOKIA/I

2.2 AsreuHur CBLI B vIHTerp€uIbHoM

HcIIoJIHeHUH. Pacqer ocHoBHbIx

xapaKTeplrcrr4K aHTeHH. ileqaruue
aHTeHHbte DeureTK14.

I + I 19 KoHTponbHbIfr

onpoc
pit3HoypoBHeBbre

3alJ.AqV

z--) AxnrsHrre Sa:uposauHue aHTeHHbIe

peu€rxu. O6urae cBeAeHHt. O6urue
MeTOAbr OUeHKU 3HepFeTUqeCKux

napaMerpoB AOAP.

I 4 I l9 KOHTpOJIEHtT14

onpoc
pa3HoypoBHeBbre

3a'IJ.aqV

AOruIAA
.AL.1 ArcrnsHure Qa:uposauuste aHTeHHr,te

peu€rxlr. OnrvMrna:1.ufl
naccora6apurnbrx xapaKTepprc'rux A(DAP.
Crouuocrurre xapaKTepl4eruxu A@AP.

I 4 I 19 xoHrporuurti
onpoc

pa:uoypouHeurte
3A!aqy'

II o oa e trym oq H et amme c m atrun Sxguueu (36 ALI)
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4.4 J[a6oparopHble pa6orr,I In KypcoBLIe pa6or['IlKypcoBble tr poeKTbI

4.4.1 flepeveHb reM na6oparopHblx pa6or:

Ila6oparopHbr e pa6orbt He rtpeAycMorpeHbl )^{e6HbIM rlrlaHoM'

4.4 .2 tlpurrrep HLIe reMbl KypcoBbx p a6or/KypcoBblx npoeKroB :

Kypcoetre pa6ortr/r<ypcoB bre ttpoeKTbr He [peAycM orpeH bt yr{ e6H bt M nr aHo M.

5 MeroAuqecmr,re peKoMeHAarIr.rH rro opraHr{3aIIrIH ocBoeHrlq yqe6Hofi AI{cquIIJIIlHbI

Ta6:ruqa 5 - MeroArlsecKne peKoMeHAauI4H no opmHI'I3aIII4I4 neKIII{fr

It[g Telrr sr leruuoH Hix :aHsrlrft (4opua npone4erur) ,Tpyaoeia.
xocrn s.AH

Pasaer l\! I ArcrusHbte MHKpo3JIeI(rpoHHLIe ycrpofrcrBa cBePxBblle{4l J4!r!r
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Ta6nHqa 6 - MeroluqecKr4e peKoMeHAarII,rH IIo opfaHu3allul4 npaKrur{ecKnx saFlqrl4fr

ousuqecKre ocHoBbr pa6orrr feHepaTopoB cBq Ha ArroAax fassa. AuoA faHsa.

MareuaruqeCKat MoAeJIb AnOAa fasHa. 3xgnea;1eHrHat cxeMa reHepaTopa Ha AiloAe faHHa.

Pexuuut pa6O'rur FeHepaTopOB Ha AtloAax fauna. Onruualurue flapaMeTpbl AuoAa fanHa'
( nHdopr.,tauuoHHafl neKrlu;t)

2. flpoeKrllpoBaHile AHoAHbIx aBroleHepaTopoa CBI{. Ksa3fiII4HefiHa,I reoput AHo.[HbIx

aBTgreHepaTopon. HnsrOuacToTHble KOIe6aHI4t B UenH nu'raH4fl AHoAa' YnpOU€Huar

MareMarr{qecKar MoAeJrr reHeparopHoro A?Io.[a. MeroAHxa npoeKT]4poBaHI'It 3neKTpl4qecKux

cxeM ArroAH6tx aBToreHeparopoe. IIpr,rr'lep npoeKrnpoBaHl4q uenl4 CBV renepa'ropa Ha AuoAe

fauua. KoHcrpvvtDosaHHe auoAHblx aBToneHeparopoe (nu$opMaunoHHat neKuilt)

I

J. Yculurenu MOIUH69TI4 Ha nOJIeBblx TpaH3I4cTopaX CBII. O6ufUe cBeAeHI{g. ilo;1esOft

TpaH3r.rcrop CBq. HenunefiHag sxsaeareHTHat cxeMa noJIeBoro rpaH3ucropa c 3arBopoM

lllo.rxu. flpoexruposaHr4e yeuJlr.rrereft uoulHocru na flTlII. (lrH0opnlaquoHnar nerutrq)

I

4. flaparerpuuecKrie ycnnHTenr.r. O6ruas xapaxTepnaruKa MurnolxyMtrlll4x ycnnl4Tenefl.

OcHosHrre xapaKTeplrcrrrKa pereHeparilBHrrx pe3oHaHcHblx yclrJtl{tenefi. @yHxul{oHarILHat

cxeMa MHoFoqacTorHoFo IIIY. ilapaveTpr4r{ecKr4e AHoAbr. [nyxxoHrypusril II|IY.
o.unoxoHrypHrrfi flflY. MeroAsr yrryqrueHlrr xapaKrepr4crHx IIilY. flpnvep pacvd'ra

trBVxKoHrvDHoro II|IY. Koscrpyrqnu |IIIY. (un$opMalrtloHHat neK[Irfi )

5. Tpau:zcropubte ycunttrettu CBt{. O6urue cBeAeHut o TpaH3ncropax u TpaH3ucTopHblx

ycunr4renrx CB9. EecctpyKTypHbre MoAenu rpaH3ucropa CBr{. Ycroftql'rBocrb rpaH3}tcropHtlx

ycnlurelefi CB9. flprrr,reprr pacvdra y3KononocHltx yculurelefi. Oco6essocTfi nocrpoeHl4t

TpaH3gcropHbrx yculurelei CB9. IlparcnaqecKlre cxeMbt rpaH3ucropHblx yctulu'releil.
I usrhonvarruoHHac rexuuq)

PasAel J\! 2 AnresHbt cBepxBblcolcldMlrer
o. AHrennU CBH e raHrerpaJlbHoM LICII6JIH9HTITI. O6ulue CBeA9HHTI. OCHoeHsle runst

usJrvqarereil. fllocxocruute h3JlyqareJlvl. (raH$oprr'rauraoHHarl neKuHt)

I

7. Asresurr CBr{ u r.rurenpaJGHoM ucnorHeHqH. Pacqer ocHoBHElx xapaKTepl4crl.lK aHTeHH'

IJeqarnrte aHTeHHbIe pelxeTKH. ( r,rrSopr'raul4oHHar lerurar)
I

8. O6urue M ero,Ilbt olreHKltAxrilsHrte SasupoeaHHste aHTeHHbIe

3HeDreruqecKHx napaMerpos AOAP
peru€rxu. O6utue cBeAeHHq.

( r,rnft opuauHo HHat reKut4t )
q e*rueHble Oa3I4poBaHHbte aHTeHHble peu€1xu.'On1t,lMil3aqut uraccora6apltruux

xanaKreDgcrr.rx A@AP. Crounroc'ntrre xapaKTeprlcrurn A@AP. (trH$opnrauflonHaq rexqfiq)

I,tTOfO 9

:,,]$
T"r "--^:xr.rx saHqrnfi tSopr'ra nnoeef Tpyloeu-

xbcrr e Aq

Pa:ae,r J\! I Arcrr.rsHble MI.IKposJIeKTpoHHLIe ycrpoficrea ceepxerrCoxux qacror

1 trraoa ianna. leHepa'ropst CBr{ na AuoAax faHHa' (npo6nenltrsrfi cevraHap)
i

2. flooexrupoeaHue auoaHttx aBroreHeparopoe CBr{. (npo6irer"r44[tryuggp) 4

npOe*ttpO"aHl4e yCnnIITeJrei MOUIHOCTI Ha noJIeBbIx TpaH3I4CTopax (nperearaqltr U

o6cyxAenue roKna/la)

A

4. Ipoexruposanrae naparroerplaqecKux ycnnure
A

5. flooexTltoosaHl4e TDaH3lICTopHbIx ycrIJIl,lTeneft CB9. (npo6nenanrrfi CervruHap)
A

ParAe.ir Ne 2 tr{cropnn KYabrYPt!

6. Auresnu CBH s uHrerpaJrbHoM HcnoiIHeHrIt4 (npo6reuurtft cev4lap) A

7. egeH'rauus u o6cyxrgHlae AoxlaAa)

arrra"'rsredlalupoeaHHuIeaHTeHHI,tepeureTKu(npo6@
4

8.
4

o R*"t"tt. $asnposaHHure anrenHole peueTKH (npeseHTaqut 
" 

o6cyxA 4

I,TTOIO 36

Percon,teu4aqnH K

1) Ilpo6.neuHsrft
flpoBeAeHH]O npaKTHI{eCKHX 3aHflTHfr .

ceMHHap
HHA. fan

BogN{oxnste Bonpocbl An s o6cyxAeHllt npo6n eM bI :

. OH3r4.{ecKHe ocHoBbI pa6oTbI reHeparopoB CBI{ Ha .{HoAax faHHa;

.3KBHBareHTHaq cxeMa reHeparopa Ha .U4oAe faHHa;

o Pexuptst pa6orbl reHeparopoB Ha AI4oAax faHHa;

o OntuntalsHlle napaMerpll AI4oAa fasga.
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6) TeN{a cenrHuapa: llpoercrnpoeaHlae nuoAHrIx aeroreueparopoe CB9.
BosNaoxHsre Bonpocbr 4nx o6cyxgeuur npo6reurt:
r Vnpoul€nHar MareMaruqecKar MoAenb rcHeparopHofo AI4oAa;
o MeroAuxa [poeKTr,rpoBaHl4{ 3JreKTpuqecKvx cxeM AI4oAHbIx aBTofeHeparopoB;
. KoHcrpynpoBaHHe AIzoAHbIX aBrof eHeparopoB.
s) TeN,r a ceM ra Hapa : Ilpoexrrz poBaHr4 e rpaH3l4cropHbrx ycl4 Jl t lrenefi C BH.
Bos N4 oxHrte Borlpocbl 4n r o6cyx.qeuur npo6lelt r,t :

r EeccrpyrcrypHble MoAeJII4 rpaH3acropa CBII;
r Vcroft queocrb rpaH3ucropHblx ycunrareleii C BH ;
. Oco6essocrv nocrpoeHur rpaH3ucropHbx ycunureleft CBr{;
o llpaxrlr.{ecKl4e cxeMbI rpaH3Lrcropusx ycnlure:refi .

r) Tenra cel,luHaoa: AHTeHHsI CBq e nHrerparuHoN.{ LIcnorHeHzu.
Bogrr,roxuue Bonpocbr nrr o6cyN.4eHnr npo6lettu:
r OcHoeHure rnrtbr r43ryrrarerefi;
o fllocxocrHbre u3nyqarer 14;

o Pacq€r ocHoBHbrx xapaKTep14crl,rK aHTeHH.

.[) TeN,ra ceNduHapa: AKrueHrIe 0ast4poeaHHste aHreHulte peuerxu.
Bosr\4oxHsre Bonpocbr Alr o6cyxAeuur npo6leuu:
. O6qrae MeroAbr oqeHKH DHeprcrI4qecKHX rapaMerpoB A@AP;
. Ontu u ngaqn{ Maccora6apurH srx xapaKrepl4crrz rc A@AP;
e CrouvocrHbre xapaKTepHcrl,rKa AOAP.

2) Ilpe:eHraqnq u odcyxgeuue AoKJraAa
I{enr: saKpenJreHr,re y o6yrarourr4xcs 3laHwfr,, ilonfIeHHbIX no reMaM 1.3, 1.4 u 2.2,2.4.

O6cyN4eHue peKoMeHAyercq [poBo.qr4Tb rryreM coqeraHnt !.ncKyccnlr c rpynnonofr
KoHcynbrauueil. [lx srofo rpe6yercr opfaHr43arluq fipocrpaHctea, vro6F,t yqacrHHKI4 MorJIt4

nonHorrpaBHo )qacrBoBars e o6cyx1'eHrrv paccMarpr,rBaeMbrx BoilpocoB. IlpegnapnreJlbHo cneAyer

c$oprt,tylrapoBarb 3a.[aH]4e o6yraroquvcr Ans caMocrorrertHofi noAforoBKH, nttpa6otatu
Borrpocbr Anr o6cyxgeuur no flpeAnaraeMoft reve, onpeAenuTb KoJIHqecrBo AoKJ.ta.4r{HKoB,

Cry4eHrav peKoMeHAyerct HcrroJrb3oBarb trpe3eHTaqHoHHbre MarepHanbt !:tfl HarnsAHofo

H3JrO)KeHr,tg MaTepHana.

6 (Dosa orleHoqnblx cpeAcrB yue6uoft AlrcqurIJII{HbI
(DoHA orleHoqHlx cpeAcrB ilpeAcraBneu n flpHloxesun A.

7 Yc,ros[q ocBoeHuq yue6uoft Alrcqu[JrLrHbI

7.1 Vqe6no-MeronHrlecxoe o6ecneqeHlre
Vqe6so-ueroAnltecKofo o6ecneqeHue yue6uofi 4racqllnlrzHur (vogylr) npegcraBJleHo B

flpu,roxeHun B.

7.2 MarepuaJrbHo-TexHI,Iqecmoe o6ecneqeuue

Ta6nraua 7 - M o6ec e6Hofi14ua bH o-TexH H r.l ec Koe ooec il e q e H H e yq e() H() t4 A.,t u u14 I I J I t4 H bl

Ne Tpe6orauue K MarepuanbHo-TexH!t.qecKoMy
o6ecneqesuto

Haluq ue M arepuanbHo-TexH?rqecKoro o6opy.uonaHNa u

trporpaMMHoro o6ecgeveuur

I Haluque yqe6soft ayAuroput4 Vqe6Has nte6enr, AocKa

2. MylrrsueAaft Hoe o6opygonaHne I rcorunsrcrep. npoeKTop, 3KpaH, BbIxoA B t4HTepHer

3. flporparr,t rr,tHoe o6ecneqeu ne JIHqeHsn{ Windows 7 Professional:
Dreamspark (lmagine) J\b 370aef61 -476a-4b9f-
bdTc-84bb1 3374212
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flpranoNenue A
(o6r:arenruoe)

OoHl orreHoqHbrx cpeAcrB
yue6Hofr AucrlurrJrrrur,r <<Murpo3JreKTpoHrrxa cBepxBbrcoKrrx qacror>)

I Crpyrcrypa SoHga orleHoqHbrx cpeAcrB

(Don4 orleHor{Hbx cpeAcrB cocror4T Lrx AByx qacrefi:

a) orrpura.a qacrb - o6rqaq ran(fopvrauus, o6 orleHoqHbrx cpeAcrBax (uasnauue olleHoqHbx
cpeAcrB, rrpoBepseMbre KoMrrereHuur4, 6zurlu, KoJrr4qecrBo BaprraHToB 3aAaHHil, naero4vtr{ecKue

peKoMeHAa\vv Ans. [prrMeHeHr4q orleHor{Hbrx cpeAcre rz np.), Koropaq npeAcraBneHa B AaHHoM

AoKyMeHTe, a raKxe re Borrpocbr u 3aAaHLrL Koropbre Moryr 6rnr 4ocrynHbl 4na o6yuarouefocs;
6) saxprnax qacrb - So"a BorrpocoB u zaganufi., Koropa;r He Moxer 6um sapauee AocrynHa

4na o6yuaroqr4xcq (nonpocsl K KoHTponbnofi pa6ore, KoJrJroKBr4yMy r{ np.) u Koroparl xpaHlaTct Ha

ra(pe4pe.

2 flepeueun orreHoqHbrx cpeAcrB TeKyuero KoHTporq v {opvr rpoMelr{yroquofi
aTTecTarluu

Ta6nnqa A.1 - llepeqeHb orleHor{Hbrx cpeAcrB

3 Perconren4ar\LrvK rrcrroJlb3oBaHrrlo olreHorrHblx cpeAcrB

llpurr,repu BorpocoB:
a) fuod fauua - KoHcmpyKmurHue nqparvtempbt

6) Pecrcuuut pa6omur zeHepamopor Ho duodax fauua
e) OnmuaanbHbte napaJvtempbt duoda fauua
e) 3rcaueatteHmHqn cxel4a zeHepamopa ua duode fauua
d) MameuamLvecKafl uodenu duoda fauua

fl
i

tNz;i

I Kourpolrurrfi
oIlDoc

Bce reurr pa3Ae,'roB l\! I n J\! 2 Bcero 90
\0t8t6

fIK-I, fIK.52. Pa:Hoypoenenrre
3aAaqr4

Bce renrrr pa3AeroB Ns 1 u Ns 2 Bcero 90
t0/8t6

J. [ox.naa Terrarr:

. flpoerrrapoBaHl4e ycu,rnreleft MourHocru Ha

iloJreBbrx TpaH3IrcTopax
o fIpoercrupoBaH14e napaMerpilqecrux yculureleil
r AnreHHu CBV a r4HTerp€urbHoM ticloJlHeHur4
o AxrtlaHrre dasr4posaHgrre aHTeHHbte peru€rxu

Bcero 70
17,511319

(oTnnqHo/
xoporuo/

yAoarern.)

]1,,i:, 
I ,,.. 'l :W*ffi-t' :iffi'l .;iflpo,uearudffinililnaiun "',,,;,ffi' ,,W1, --]

3xsalaeH 50

14TOfO 300

Ta6nuua A.2 - Kourpomsufi orpoc

t' Kpnrepura ouenxu *654ec119'
BqF=.r,{4rlrpn

r.r-€Xanuft,.t

Korlr9g.crso
sOnpocoB

Ko,rilqecrso lDaBu,'tb Hbrx orBeroB 2 Yapuauta no l0 aonpocon
B KOMT,'IEKTC



Ta6m.rqa A.3 - PasHoypoBHeHBbIe 3araq:a

flpeael aJrureJlbHocrlr KoHTpoJrt 20 unu
ilpeAlaraeuoe KoJII.{qecrBo 3aAaq I,I3 oAHofo

KOHTDOJ] I,IDVEMOTO DA3AENA

I

IlocreAosareJrbHocrb alr6opxra 3aAaq u3 KaxAoro
pa3aeJIa

cryvaIHar

Kpr,rrepura oueb rH (6a.rnrr):
100. ecnn 3anaHue BblfloJlHeHo noJlHocrbto

J5, eau 3aAaHI4e BbInOJIHe HO C He3HatlIrTeJIbHblMI4

IIOfDEluHOCTf,MI,I

50, eclu o6uapyxnoaer 3HaHIrt 14 IIoHI4MaHut 6olrruefi qacrn

3ANAHIjfl

llpnueprt pa3H o ypo BH eBbIX 3a4arr c orBeraMl4 :

l. [trx rAeaJrbHoro p - n-flepexoAa onpeAeJrr.Tb: a) npr.I KaKoM HarIptxeHI4I,I o6parHblfi rox 6yaer

Aocrr4rarb 90Yo sua'aeHr{{ o6parHoro roKa HacbrrleHl,Ifl rrpu I : 300 K; 6) ornolleHrle roKa npfl

npqMoM Hanp{xeHr,ru, paBHoM 0,05 B, K ToKy npr.r roM }Ke 3HaqeHlrir o6parHoro HanpsxeHl4q.

Orner: a)-0,06;6)7. 
_,t4

2. B uexoropoM raAeanbHoM p - n-repexore o6parHbtfi ror HacbIIIreHun In: l0 A upu Z: 300 K
-9

u lo: 10 A npu T : l25oC. Onpe4enurb Hanpq)KeHufl Hap - n-flepexoAe B o0oux cJlyqa{x, ecirl4

rp-flMofi roK paBeH I uA.
Orser: 0,66 ra 0,5B.
3. Ton, reryutuft B rdAeanbHoM p - n-nepexoAe ilpl4 6omruou o6parHola HanptxeHl4u u T: 300 K,

paBeu 2.10 A. Hafiru roK, TeKyulufi npu [ptMoM HanpsxeHI'II4, paBHoM 0,1 B.

Oreer: 10 vmA.

Ta6nprqa A.4 - {orua4

flpnrraepnrre reMbl Anq AoKnaAoB:
o llpuuep npoeKmuponaHun qenu CBV zeHepamopa ua duode fauua
o llpuuep pacu€ma deycrcoumypuozo IIilV
o llpuuep pacuama mparcucmopHozo ysKononocHozo ycunumena CBV
o Ilpuuep pacv€ma ocHo?Hbtx xapaKmepucmL$ neqamHbffi norocKoBbtx aHmeHH

Ta6nuua A.5 - 3xsaN,{eH

J" 
.'

r::i

:iiriil' ::

Koauqecrgo
tlffl,x;".

JI o rr4,{ Hag crpy KTypa,[,o K,'r aAa, HaJI ur{ re B blBoAoB
10 napuauroeAua,ru: reusr

CaNaocroqrerbHocrb. opt4f I,t HuuI bHocrb rlpl4 IIoAf oroBKe AoKnaAa

l4crorrsoeaHHe coBDeMeHH st x g HaH u fi , darcroe, reopnI

t<onffqecreo,
BApIIaHTOB

Canasu[-

Kornqecreo npaBunbHbtx orBeroB t5 no 2 aonpoca a

6nrereflo,ruora H3JIoxeHI'tt v HaJtvtqve rlpHMepoB B orBere

Haru.rue Mo.4eJIbHo-opneHrupoBaHHoro tapa B orBere
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llpuuep gK3aMeHarlr4oHHoro 6urera:

Honropo.ucrcufr rocyAapcrnennrrfi yHrrBepcl{Ter uMeHrl .fpoclana Myaporo
Katf eapa flpoexruponallue n rexuolorus paAzoannaparyprt

Srcannenauuonunrfi 6lrner J\b 1

Vqe6Har ALrcqunnI,IHa (Mo.{ylr) MurpoeleKrpoHlara ceepxsrtcoxux qacror

[trs HanpaBneHr4{ roAforoBKr,r (cneuuzurrHocru) 1 1.04.03 - Koncmyr,rpoeaHlae u

TexHonorHfl 3JIeKTpOHHbIX CpeACTB

1 Auoa fauua. MareuarHtlecKall MoAenb AI{oAa fasna
2 Y q oirauBocrb rpaH3l4cropHblx ycunl{releft CBH

flpuuaro Ha 3ace.4aHnu xa$e4psr <19> (fenparlx 2019 r.llpororon Jrlb 7

3aeetyrouufi xa(feapofi (Buuypran M.I4.)

Bce narepuanbr Anr npoBeAeHr.rq [poMexyrorrHoro KoHTpont xpaHtrcs ua na$e.4pe.



ll
flpuroNeuue B

(o6r:arenruoe)
Kapra yue6no-ueroArrqecKoro o6ecneqenus

yuedHofi ArrcqurrJrrruu <<Mur<pogJreKTpoHrrKa cBepxBblcoKl{x qacror)>

Ta6ruua 8.1 - OcnoBHar Jrureparypat

*Cu. mpe1oeanun n. 4.3.3 @fOC 3++ (xarc npaewo, npu ucnorb3olaHuu 6 o6pasoeamenaHoril npoLlecce neqamHblx usdauuii

6u6ruomequait Qoud donrceu 6umu yrcoutueKmoBaH neqamHbtvu usdauuwtru rc pacLtema He MeHee 0,25 exseuruapa ua xatrdozo
us usdauui, tr<a3aHHbtx e pa6ovux npozpalvwax duc4uruuu (uodyneu), ua oduoeo o6yuatot4eeocn u3 qucra au4, oduoepeueuuo

ocsauaanurux c oom6e mc m+ynulyn duct4uruuuy (uody'r a)).

Ta6nuqa 8.2 - lonorHl4rerbHaq nl{reparypa

(anrop, HaIrMeHoBaHr4e, BuA, Mecro It roA lr3,IIaHHt, xol, crp.)
Ko-il. sr:. n

6;; H;;rv | Harmne e ?EC

Kon. axs, s)* .oI{oJI. .

HonlY

:

Haau.rge n 3EC

ileqarnrte l4croqHI4Kll

1. ESvrvron IrI.E. OcHoBbr MrzKpo3neKTpoHr4Kr4: )"{e6HI4K /
I4.E. ESuuoB,VI.fl. Kosupr. - 3-e ugA., crep. - ClI6.; M.;
Kpauro4ap: Jlanr, 2008. - 383, l1] c.: un. - (Yue6HI4Ku AtIq
By3OB, cnequaDuar nr4Teparypa).

zo

2. He$elon E. I,1. YcrpoficrBa CBr{ u aHreHHbI: yqe6. roco6l4e

Anq By3oB/E. Z. HeS€AoB. - M.: Ar<a.qevms,2009. - 375,l2l c.:
nr. - (Brrcuree npo$eccr4ouaJrbHoe o6pa:onauue,
Pa4raoe;rexrpoHr{Ka). - Ez6nuorp . : c.3 63 -3 67 .

t6

3. MarcpooneKTpoHr4Ka cBepxBbrcoKlrx qacror. [ucqzuuHa
HanpaBneHr4ro 1 1.04.03: Pa6oqas nporpaMMa / Cocr.
Tarapeuxo A.C.; HosfY.- Honropol,,2018. -13 c.

IIo

3rerrpouuure pecypcbl

Tpoau, ll. E. MuxpooneKrpoHr.{Ka l3neKrpoHHblft pecypc]:
yue6noe roco6r4e / ll. E. Tpoxu. - 3rerrpoH. reKcroBble

AaHHbre. - Tonrctc : Toucxufi rocyAapcrBeuurtfi yHI,IBepcI4Ter

cr4creM ylpaBneHrrfl v palkrosneKrpoHr.rKu,200T . - 346 c. -2227-8397.

PeNuu Aocryna:
http://www.iprbook
shop.ru/13947 .html

lllocrar, A. C. AnreHHbr rr ycrpoilcrBa CB9. r{acrt 1.

Vcrpoficrna CBH f3ner<rpounrrfi pecypc] : yue6noe noco6ue /
A. C. [IocraK. - 3rercrpoH. reKcroBble AaHHbIe. - Tortcx :

Toucrufi rocyAapcrBessstfi yHI4BepcLITer cl4creM ynpaBneHuq

r4 paAr{oDneKrpoHLIKI4, 2012. - 125 c. - 2227 -8391 .

PeNuu Aocryna:
http://www.iprbook
shop.n-r/l4003.html

t{e6uuen, B. B. Ycrpoficrsa CBH u aHreHHbI. 9acrr 3.

Vcrpoficrea CBH f3nerrpoHnrd pecypc] : yue6uoe noco6ue /
B. B. 9e6urreB. - 3"rrexrpoH. reKcroBble AaHHbIe. - M. :

Mocroncnufi rexsirqecruft yHunepclrrer cBfl3v LI

lrn&opuarurcu,2016. - 45 c. 
-2227-8397.

PeNuu Aocryna:
http://www.iprbook
shop.m/6I570.html
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I-Ieqarnrre rrcroquuKI4

3nerrpouHsre pecypcbr

Jlerocraee, H. C. Mrz rcpo3n eKrpoH Hxa [SnexrpoHHbrf
pecypc] : )qe6Hoe uoco6ue lH. C. Jlerocraee, K. B.
r{erneproe. 

- SnexrpoH. TeKcroBbre AaHHbre. - Toruur :

Tonacruft rocyAapcrBensrrft yHr4Bepcurer cr{creM
ynpaBneHas v pa,{HogneKTpoHr4K}r, 3lr KoHreHl,2013. 

-172 c. - 97 8-5-4332-007 3 -9.

Pexuu Aocryrra:
http://www.iprbo
okshop.ru/72131 .

html

Beloyc, A. 14. CBtI-3JreKrpoHHKa B cr,rcreMax paluonoKarlr4r4
v cufl3tr. Texnuqecra{ DHrlr4KJrone4vfl. Knnra I

[3rexrponHrrft pecypc] I A.VI.6eloyc, M. K. Mep4aHoe,
C. B. lllne4oB. 

- 3rerrpoH. reKcroBbre AaHHbre. - M. :

TexHocdepa.2016. 
- 688 c. - 978-5-94836-444-5.

Pexuu Aocryfla:
http://www.iprbo
okshop.ru/84703.

html

Beloyc, A. I4. CBq-3neKrpoHr4Ka B cr,rcreMax paAnonoKarlur4

vr cBfl3r. Texuu qecrciu 9 Hr-lr4 KJr orr eAr4r . Ksur a 2

[3nertponHrrfi pecypc] I A.14.6enoyc, M. K. MepAauon,
C. B. llleegoB. 

- 3lexrpou. reKcroBbre AaHHbre. - M. :
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flpruoxeHze B
(o6raarensHoe)

Jlucr anTyaJru3aqnu padovefi nporpanausr
yue6Hofi AUcIIHnJTI,IHsI <<MuxposJreKTpoHrrKa cBepxBbrcoKrrx qacror>

Pa6o.{aq ilpofpaM Ma aKryan r43r4poBaHa ua 20 _J 20 _yue6u rrft rog.
flpororcol Ns _ 3aceqaHns xafegprr or (_)_ 20- r.
Pa:pa6oruuK:
3ao. xaSetpofi

Pa6oqas nporpaMMa aKryanr.r3r.rpoBaHa na 20_ 120-yue6Hrrft ro4.
flporoxol J\! _ 3aceAaHus xa$egpsr or (_))_ 20_ r.
Pa:pa6oruHK:
3ae. xaSegpofi

Pa6oqa.q rporpaMMa aKryanrnr,rpoBaHa sa20 120-yre6Hsrfi ro4.
flporoxon Ns _ sace4auvfl, rcatfegpu or (_)_ 20_ r.
Pa:pa6orvnK:
3aa. rca<pe1poft

Ta6,ruqa B.l ilepeueHb v 3MeHeHHfi, BHeceHHrx e pa6ouyro nporpaMMy:

Horr,reo ,,

tt""""";;: lIoE*uei


