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1. IIEJII,I OCBOEHILI /-I/CJ]I,IIIJII4HbI

Ife.nrro ocBoeHLIfl AI,IcqrunIlHu rureircs. u3yqe*rre 6agosHx npr4Hrlr4

npoqeccoB B HaHocracreMax, a raKxe cnpco6on r4x KoHcrpyr4poBaHLrfl.
aBTOMaTr43r,rpOBaHHOrO npOeKTr..rpOBAHufl,.

3 agauu Arrcq[rrJrrrHbr :

ol,I3yrleHue cnoco6oe MoAeJrbHoro npe4craBIreHvts. Lr Bu3yanu3a.rllrx4 HaH
(poprr,ruponaHnfl.vr ctrcreM Ha rix ocHOBe;

.3HaKOMCTBO CO CIIOCOOaMT4 npOeKTr4pOBAHVfl,

HAHOTCXHOJIOTUV.

ycrpor4cTB u KOM

2. MECTO AI4CIII{IIJII4HbI B CTpyKTyI'E OIIOII I
[ucqunrnna <Mo4enupoBaHple u rpoerTzpoBaHrre B Har]orexHoJrc

AI{cIII4nnIrHana 6asoeofi ,aactu OIIOI no4roronru 6axanaspoB rro HarrpaBneHlrro
MT4KpOCI{CTeMHa' TeXHr4Ka).

flpepernusuru Ar.rcqprrrJrrlHbr: <@usura>, <{Mareuaruxo>, <Ocuosbr
<MarepuaroBe.qeHr{e HaHocrpyKTy-pzpoBaHHbrx MarepvaJroB), <Eine2lenze r

< KsaHToB ar Lr cr arr4crvrqecKa-rr $v svr rcu.

3. IIJIAHI4PyEMI'IEPE3yJIbllATbIOEyrIEHIdflnO ntl

[I.nanzpyeuble pe3ynbraru o6yueHr,rs no Ar4crllrnrJrr4He, coorHeceHHbre c [naHr.rp
ocBoeHr4-r OIIOn

AJIrr MOI[ennpoBaHr4

IIOMOTT{I,IO CpeACT

)yKryp, [p0qeccoB

OIIEHTOB CI4CTCM

t.I.sx)) oTHctcnTct l

<FlaHorexuoJrorrdrr r

Kp14craJrrtorpaQzu>

HAHOTEXHOJIOII4IO))

IIIJII,IHI}

MErMri pe3ynbTa.TaMr

Ko4 QopurEpyeMbrx
rorranerenrluft

Vponeur ocBoeHus
KOMneTeHqUH

flnaHupyerrabre pe3ynbrarr,r o6yueul
xapaKrepa3yroque 3ra n br {lopu apoa

( noxasarerll o0BoeHl{fl Krf, r,{r

I TIO A{{AIII4ITJII4HC

FIIZJI KOMrrelenllrait
yreuqrzu)

1 z 3

OIIK-1
qacTl4rrIHoe

ocBoeHI4e

3narn: 3aKoHbl H nplrHr-lprnbr ecrecrBeHH(
MeTOAbr MaTeMaTI,IqeCKOfO aHeUIZ3a 14 MOI

Yuerr: flcrronb3oBarr $usuuecrcLre 3,al

csoefi npoQeccraoHarrHofi Aeqrer
DKcnepHMeHTbr ro onpeAencHHrc $n:urr
HeoplaHl{qecKrzx 14 opfutHl,IqecKI4x

Ir3MepeHI4e OCHOBHbTX SreKTpr4qeCKuX:

IIapaMeT'pbI I4 XapaKTepIICTHK sIeKTpI4q(
ygrpoftcre; uc[oJrb3oBarb rpuxJraAHbre r
aBTOMaTr43rrpOBaHHOfO IIpOeKTr{pOBaH

uFDKeHepHbrx 3aAaq.

B.na,qers: MareMarr4qecxzM anrraparoM r
TeopeTr4qecKolo 14 3Kcrrepr{MeHTzulbr{c
MoAenrrpoBauraa $usuueoKrrx r4 xr,rMuqecl
npoqeccoe, ucrroJrb3oBaHr.r{ B o6y,reHzra
AESTEIbHOCTH,

HayriH brx 4r4crJllr JrnH,

Lrr14 poBaH14R,

ot{f,I H q)uFlllfiIlbl B

,rrocTH; npoBonr.]Tb
-)(aMHqecKx4x ceoficrn
,eruecrB; rrpoBoAHTb

}EJ]I4qI'IH, O[PEAENqTb

cKr,ttx I4 3fleKrpoHHblx
)orpaMMbr H cpeAcrBa
r':t lrpr4 perxeHIIH

lfl OnVCaHVg,, aHil-Jth3a,

ro rloQJre!{oBaHur r1

ux oLIcreM, gltJettuit u
a npoQeccrzonalrnoi

otIK-7
qACTI,ITIHOE

ocBoeHI{e

3uarr,: [puKnaAHble flpofpaMM
aBTOMaTr,r3HpOBaHHOl'O IIpOeKTHpOBaHHt
pelxeHr,ru r{H)I(eHepHbrx 3aAa q.

Yruerr,: [poeKrupoBarb h colpoBo:
TexHI4qecKHx o6tertoo, clicreM LI flpoqec
B.nagerr: MeroAr,rKaMra opraHz3aualt
co6moAeslr.rl TexHoJrofuqecrofi r4 Tpyl(oB(

't LI CpeACrBa

KCtloJIb3)/el\4ble tIpH

(AaTb np0r43BoAcrBo

)()8.

pa6o'ru nepcoHzura,

r,i Arzcuunrasrr,

IIK-1
qACTI4IIHOE

OCBOEHI,IE

3narr: Qusuuecrue I{ MareMarlzr{ecl(r

$usuvecrnx flpoqeccoB, Jre]r(aulrrx B

neficrsng o6t,eKros HaHOTcxHoJrornrf,r

TEXHI4K}I.

Vlrers: perxarb ga1aqr4, r4crroJrbr3oB

annapaT v qHcJreHHbIe Me'ro.!
MoAeJrr.IpoBaHuq o6rerroB HaHorexHo.nor
TEXHUKI,I.

3AKOHbl ]I MOAEJII]

c)cHoBe [plaHrlr,rrroB

14 MHKp0clrcrenuoil

MATEVIATHqECKLI IZ

KOMIILK)TepHOTO

tr,flzttp0cucrelrHofr

WT

TB

X

B

K

u



{.nagern: MareMaruqecKr{M arrnarp

KoMnbrcTepHbrx rexHolorufi AJrfl MOI
HaHorexHoJI otvi:a v MHKpoctacreurtoft rel

)h{ v MeTo,[aMz
HporlaHtll;r o6rexros

tln-3
qACTI,IqHOE

ocBoeHI{e

3lrarr: MeroAbt aHarr4ga v cverewt
uccrerosaHrafi,
Vnrers: npeAcraBnsrb pe3yJrbra.Tbr u
HayqHbrx orq eroB, ny 6 r'urcaguit, [pe3er{r
Bra4ers: HaBbrKaMrz o6pa6o'xn pr::y.

9q9444 I1x AocroBepHocrlr.

t.t'l3ar\Hv pe3ynbTaTorl

;ole4ouauuii B Br4Ae

tJurt.
braron usuepeHuil r.t

IIK-4
qACTI,IqHOC

OCBOEHI,IE

3narr: 6a:onoe KoHrponbHo-H3Mgpr4rrr

AJII MerpororuqecKoro o6ecneqr:rrz
IIpoMbr[ueHHoro rrpoH3BolIcTBa

KOMTIOHEHTOB.

Yruerr: ocyulecrBJrrrb AuafHocrr{Ky rre

peMoHT H3MepHTeJrbHoro,

TexrroJroflrr{ecKoro o6opyAoeauul,
Braqeru: HaBbrKaMr{ Morrrrropr4Hra
TexHoJrof uqecKof o o6opy4onaHza.

rr,Hoo o6opyAoBaHHe
Irtccrel,rlsauait h

raHoMaTepHaJIoB kl

lo.naAoK H qacru.insrii

ApIaIHo0"fl4rqecKofo,

AIIaIHOOTrrrqecKoro,

4. OEbEM I,I CTpyKTypA AI,ICUI4TTJIpIIIbI
'fpy4oerr,rr<ocrb 
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I Mo4err.rpyroulae nporpaMMbr trr

cpeAcrBa.

6 I -13 30 JU 30 72 10/l 1 Pe[r'nur-
roHrpoluJ\! l,
Pefir'aur-
Koulpom Ns2

2 flpoerrvpoBaHr4e cucreM Ha

OCHOBE HAHOCTPVKTVP.

6 l4-18 6 6 6 72 A l')'"\ Pefir'uur-
xonlpo.lr Ns3

Bcero sa 6 cerr,recrp: 6 l8 36 36 36 144 t4t13 3xsaveH (36u.)

Ilara,rrre B AucuHtrJlt4Hc Ktl/KP + + + l- +

Hroro no aucur4rlJr,rHe 6 t8 36 36 36 t44 14t13 3xgarveH (36u.),
KP

Coqepxaulre JreKrluonHbrx 3aHflTr{fi rro Aucuun,lruHe

PasAer 1. Mole.nupyrourre rpolpaMMbr rr cpeAcrBa.
1.1. BuqucnurenbHbrft sKcrrepr{MeHT KaK ocHoBa KoMnbroreprto

Marelaaru.{ecKr,re r\loAenr,r r{ r.rx KJraccuQ rarcaqzx. (2.r. )
1.2. Kpaenrre 3araltv MareMarr.rqecKofi (fusuxvr KaK MareMa'lvqecKa-s oc

M oAenrzp oB an:zs.. (2q.)
1.3. llonsrlae o qIzcJIeHHbIX MeroAax pe[reHr.rr KpaeBbrx 3ailaq. flou.srze <l

(2\.)
1.4. Oyu4aueuraJlbHat cucreMa ypaBHeHr4ft $usur<u nonynpoBolHr4Kit rz

MoAenefi Ha ee ocHoee. [tr$$pl4oHHo-Apefi$onoe H KBa3rrfr4ApoAuHaM].rqecKoe I

MOAenr4poBaHlds..

KOMTIbIOTepHOfO

,e Moule-Kapno.

pa3nur{HE,Ie cIzcTeMbI

pru6rraxeuu;r.(4u,)



1.5. fpanuunrre ycnoBrrfl B qr4cner,rnoM MoAenr4poBaHr4r{ ilonynpo
llonynponoAHr4KoBbre Hr.r3Kopil3 MepHbre crpyx'rypu.(2u.)

1.6. OcHosubre MeroAbr perxeHr,rr KoHeqHo-pa3HocrHbrx ypanueurui
crpyKTyp: MeroA Hrrorona r cxeMa fyruuem.(4v.)

I.7. Meroa KoHeTIHbIX gJIeMeHToB KaK ocHoBHofi tr,tareuarpr.rer:xufi an
rexHoJrofr{qecKoro CAIIP SenTaurus. (2.r.)

1.1. 9ncreuHue MeroAbr rcnanronofi xfirr,rulr. MeroA (fyurquouarra nn
1.2. MeroArr MoAenr,rpoBaHr.rs pocra HaHocrpyKryp. (2u.)
1.3, Me:roA Ar.,rcKperHoro MoAeJrr4poBaHr4fl paz6neuufr r4 yrraKonoK. (a.r.)
I.4, MeroArr MoAeJrr{poBalFrr{fl KBa3vKpr,rcriurJron rz lppanranbHr,x Ha

1.5. Ouronnr,re rroH.rrrrrr reopll4 pocra KtsaHToBbIX TorreK. Bu:yalusaqzx n
1.6. Korunrrorepnrrft craHocKorr)): Mo4eJrr4poBaHr.{e pocra )\u

nonynpoBorHprKoBbrx HaHoKJracrepon (Cr+Hr o). (2u.)
Par4e.u 2. IlpoenrupoBaHrre cr{creM Ha ocHoBe HaHocrpyKTyp
2.1. Ilpoexrl4poBaHr4 e paALrorexHuqecKprx HaHosneMeHToB Lr HaHocrdcrev. (2u.)

2.2. fIp o exrr4poB aHr,re HerreprroArr qecKr.rx cBepxpeueror " (2u. )
2.3. 3nexrpoAzHaMuqecKoe MoAenr4poBaHne rr npoeKTrrpoBaHr4e Spaxra:mnbx aH

Cogepxanile [panTrrqecnrrx sausruft rro AncqrlnruHel

Tevra 1 . flpz6opno -rexHoJrof ratrecKo e MoAenHpoB awwe. (2u.)
Tetra2. Peruenue 3aAarr MeroAoM MoHre-Kaplo. (4v.)
Terr,ra 3. Kuuerpt'recxoe ypaBHeHr.re, MeroA MoneKynf,pnofi 4unarrar4Kr.r, ypaBHe

KsaHronofi gunat mxu (2u.)
Teua 4. fpauuuuue ycJroBrrf, B qr.rcJreHHoM MoAenHpoBaHHrr nonynpcr

llonyrpouoAHrrKoBbre Hr.r3Kopa3MepHbre crpyrrypr,r. (2u.)
Terr.ra 5. llprzuepu.rpr,rMeHeHus MeroAa Hrrorona u cxeMbr fyruuenx (2u.)
Telra 6. MeroA KoHeqHbrx gJIeMeHToB. (4.r,)
T ewa 7 . MeroA tf ynrqv oHarra rrJrorHocru, (4u.)
Teua 8. Kpurepufi cyuecrBoBaHr4{ yrraKoBKrl. Brr6op Ar4cKpe'rrl

MoAenvpoB aHuv p oara crpyxryp (2.l. )
Terraa 9, MeroA AlrcKperHoro MoAenr{poBaHr.r.s paz6uenufiu ynaxonoN (Any
Tenr a 1 0. MeroA Ar4 cKperHof o MoAenr{p oB auun paz6ueuuit u ynaKo B oK (rp ex n,t

Tenra I 1. MeroArr MoAenr4po[aHwfl KBa3vKpr.rcrirnnon u $par<rarbHbD( HaH

Tetv'a12. Pacqer KoMnoHeHToB paAr4orexHrzqecKlrx MLrKpo- u uauocxeu (4u.)
Terraa 13. KoucrpynpoBaH[e cBepxpeueroK Ha ocHoBe KBaHToBbH louerc. (12-r.

(J ogepxcaHue .na6op aropHbrx :anqrufi rro Arrcqu[JrrrH€l

1. MeroAsr Monemynflpsoft Aunalntmu (4u.)
2. MeroA KoHerrHbx grreMemroB. (4-{.)

3. Merol Synrqraouara rrJrorHocrn. (4u.)
4. MeroA ArroKperHoro MoAenLIpoBaHIzs (crpyr<rypoo6pa^:o

nonyrpoBoauuron). (4u.)
5, Mero.u Ar.rcKperHoro MoAenr,rpoBaHl4q (crpyrrypoo6pa^eonanze xkl

cepu). (4v.)
6. flolyveHne pas6ueyun Ha MoneKyJr.rrpHbre rroJrr.rgApbr, Knacrelll43alll4.f, TBe

B MeroAe AracKperHoro MoAenr{ponaHue, (4v.)
7. floryueuue Ar{arpaMM HaxrpaBJreHHocrr.r aHTeHH Qpaxranrnoro rtarla Moro
8. C6opxa rerepocrpyKryp ra cBepxpeueroK MeroAavru CAIIP. (4.L)

lIHrrKoBbrx crpyKryp

ilonynpoBolIH14 KoBErx

clICTeM[,r nphOopHo-

(2q.)

ryp. (2u.)
qecca pocr:a(1u.).

Kon (S)

E,rx cl{creM. (1q.)

JIHI{KOBbIX crpyKryp

ro [pocrpaHcrBa B

HbIft c:ryrlafrt) (2u,)

trrusrfr cryai,ak) (2u.)
p (4u,)

opfarF{uqecK?rx

Ha npaMepe

oTeJrbH[,IX CTpyKTyp

u {JAItrP. (4v.)



5. OEPA3OBA:|EJIbHbIE TEXHOJIOINU
B [pe[oIaBaHIzI{ AI,IoqTITIJILIHII <<ModenupoloHue u npoeKtnupo7qHlte,

I4cnonBylorcs pa3Hoo6pzr:urre o6penonareJrbHbre rexHoJrorur,r KaK TpaAr4qrroHHr,re,
aKTr4BHbrx r{ r4HTepaKTr4Bn brx MeroAoB o 6yreHur.

o.T 
" ?Til,,ffi;'ffi ffi; H:iil.X"fi'":l X,", u,",,,),

o Pas6op KoHKperHbx claryaquft (nce nerquoHHbre fl npaKTr.rqec

6. OUEHOTIHbIE CPEACTB A l.Jtfl, TEKyIIIE|O KOHTpOJr.fl y
IIP OMEXyT OrIHO I4 ATTE CTAIII4I,I IIO I4T O f AM O C B O E

yqEEHO-METOII4r{ECKOE OBIICIIETIEHI4E CAMOCITC)
CT'YNBHTOB

Tenyqraft KoHTp oJrb ycleBaeMocrrr ct'yAerrron
Ilpuuepurrfi curacox BorrpocoB n pefiruur-KoHTp

1. Mareuarr4qecKr4e MoAe)JrH 14 r4x KJraccusuraqzu.
2. Kpaenrre 3a.qaqr4 MareMarr4qecxoft Srzsur<u.
3. 9ucreuHbre MeroAtr. MeroA MoHre-Kaplo.

Ipurrepurrft cuucolc BorrpocoB rc pefiruullKoHTpoJr
I . [uS QysuoHHo-Apefi $onoe r.r KBalr4rrrApoA[HaMuqecKoe upu6lunreuz r.
2. 9uclenHoe MoAeJrr4poEaHV e nonylpoBoAHr.rKoBbrx crpyKryp.
3. Meroa Hrrorosa u cxeMa fvuuels.

Ilpunrepurrfi cnucon BorrpocoB rc pefirunr'-KoHTpoJr
1. Meroa KoHeqHbrx gJreMeHToB.

2. MeroA SynxquonaJra nJrorHocrrz.
3. Mero4 Ar.rcKperHolo Morenr4poBaHr4s

flp onrexyroqHaq arrecraqrlq rro uroraM o cB o eHrrfl Arr crlr{rrJru

Ilpunrepurrfi uepeveub BorrpocoB K 3r(3aMeHy

1. MareuaruqecKr,re MoAenrr tr rrx KJraccuSuxaqura.
2. Kpaensre 3a1aqv MareMarlrqecroft (fr.rsuxu.
3. Vucreuur,re MeroAbr. Merol Moure-Kaplo.
4 . .{nQ SysuouHo -4pefi {l oBoe ra KBa3r{rr.rApoluHaMr.rq ecroe upu6nuxeHr4]r.
5. fpanuunrre ycnoBllt rB tII4cJIeHHoM MoAenr4poBaHHV rronynpoBoAHr{Konr,rx
6. Koue.rHo-pa3Hocrrrbre ypaBHeHr.trr nonyrpoBoAHr{KoBbrx crpyKTyp. Merol H
l. Meroa KoHeqHbrx oJreMeHToB.

8. MeroA $yHxrlnonala [JrorHocrrr.
9. MeroA Ar.rcKperHoro ryroAenrrpoBaHr.rq.

10. flonyvenuepaz6uenLrfl.Ha MoneKynspHbre rroJrrrsApbr, KJracreprr3aur4.,{ rBepAorelr
I l . fiuarp aMM br Harrp aB JreHHocrr.r aHTeHH (ppaxranrno ro rr.rna.
12. C6opra rerepocrpyKryp z cBepxpeueroK MeroAaMra CAIIP.

flpu*repurre reNrrr rcypcostrx Da6ol
1. @zsuKo-ruareMarprqecKr.re MoAenH paAr{ogneKTpoHHbx KoMr:oHeFrroB:

KoHAeHcaropbr, I4HAyKTr4Blfrocrrd, ArroAbI, TpaH3ucroprr, rtrlauc$opMaropr,r, KoMM

2. OnsHro-rexHoJIofI4rIeoKI4e r,r ro[orofl4rreoKa.f, Mo.[eJrrr gleuenruoft
Mt4KpocxeM: Mo.qenlrpoBaHr4e 6agoerrx rexHoJrorr4qecKr4x ouepaqzfi, aHaJIrrrlrrrecKoc)
6a:oerx 6znolrpuux r4 yur4rroJr.f,pubrx crpyKTyp, e$@erlrr uacrura6upoBaHr4.f,.

3. MeroAuxa pactrera gKBr4BaJreHTHbrx MexaHuqecKr.rx [apaMerpoB Me
TorIoJrorrrr4 AJrr gneMeHToEr Ml4KpoczcrerraHofi TexHr4Kr,r.

4. IlpoexrupoBaHrre ceHcopHbrx r4 aKTroaropHbrx oneMeHToB.

6 HAHOflXT?XHAnAZUfl.Y>>

A C IDI4]MEHEHI,IEM

ne saurrux),

IIBAEMOCTII.

IIUCIIVIJII,IHbI IT

bHOIZ I'AEOTbI

J\b2

J\rb3

nr (anraruen).

p.

HA LI cxeMa Jlyrrnrr,rem.

Erl,rx cTpylcTyp.

IutCTOpbl,

HETE JII4.III4I,T.

HHTefpanbHbrx

fl]rcaHlr e rpparrrr enron

OJIO)I(HO}I



Bonpocu AJITI KoHTpors caMocroflTeJrbHoii pa6oru:
1, floly.reuue pas6ueuux Ha MoneKyJrrpHbre noJlproApbl, Iolacreplz3allus rBetr

2.,{uarparvrnru HarIpaBneHHo crl{ aHTeHH (ppamzutstuoro rl,Ira.
3. C6opxa lerepocrpyKryp Ir cBepxpeileroK Mero,n;aMu CAIIP.

OoHA orleHorrubrx cpeAcrB AJrr rrpoBeplenus arlecraIII4I,I ypoBHt c{toptr,tttl

o6y.raroquxc.f, rro AI,IcqlInnLIHe o(fopunxeTct orAeJIbHb.tM AoI(yMeHroI\t.

7 . yTIEEHO-METOIUTIECKOE I4 I,IFIOOPMAIII4OHHOE O
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