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1. IIEnr{ OCBOEHLTfl, [VCr\r{fIJIr{HbI

ocBoeFII4tI AI4cIIVilnI4Hr,I <ZnrerpupoBaHHr,re rexHoJrofr4rr h orrrrTr(a

crpyl(Typ) rBrrercq o3HaKoMJreHr,re c HoBbrMrr rrpr4Hrlr4rraMu HernueftHo-
paBneH[s QopnlaponaHrreM 14 pacnpocrpaHeHrdeM cBeror{HlyrlupoBaHHbrx

HI4II B rrepcrreKTrrBHbrx oIITlaqecKI,IX cpeAax, a TaKII(e c coBpeMeHHbrMr4

o3AaHI4tr ycrpoficrn 4nx e(fSexrusHofi o6pa6orrv rEn@opuaqr4r4, orrrurrecKoro
Mr.rKpo r4 HaHocrpyKryp.

3aAaqr.r UCqUTIJIITHbI:

pen(Ir oB paclpocTpaHeHvs orrTzrrecKoro Ilons;

ooc kIfl amopplTMoB qr.IcJIeHHoIo Moi{enupoBaHl,I_[ OIOI(HLIX aToMHo-oIITarIecKIIX

, pea-III43OBaHHbIX Ha OCHOBe IIepCIIeKTI{BHbIX OfITI{TIeCKIIX MaTepI.,IaJIOB.

MECTO NI4CUI4IIJII4HbI B CTPYKTYPE OtIOtI BO

CI,ICTE

Iucqu Ha <I4urerp[poBaHHble rexHoJrorvvr b orrrr,rKa JroKaJrr{3oBaHHr,rx crpyKTyp)
OTHOCI4TC' K,IIU JII4HaM n o nu6 opy B aplrarr4BH o i4'lacru OIIOI.
Z:yuenue
OOJIACTI4 OOUIEII

3uanur, HbIe B paMKax u3yrreHl4q Aausofi Ar4currnnr.rHbr, Moryr 6urr npuvreHeHbr rrplr

cnequanbHbrx Ar{cqunJrr.{H rro up c, rf ulrc rr oAroro BKrr.

AHMPYBMbIE PE 3YJIbTATbI OEYqEHVIfl, fIO NII C UIIIJII4I{E

n3weHuLr ApyfH

ve ocHoB pa:pa6orxn a co:r,4aHr4t BbICOKOCTAOT4JII'HbX. I(OMIIAKTHbIX.

optical technology) ucrouHur<onBaHHbrx B eAr.{HoM MoAyJre (on-chip

.3OBAHHbIX OIITI4qECKT4X COCTOSHI,II4 ;

ue cnoco6oB reHepawfir u gKcleprrMeHTaJrbHofo na6mo4eurzs coruroHHbrx

TIJILIHbI npeArlonaraeT HaJrr4r{ve y cTyIeHToB QyHAaMeHTaJrbHbrx 3rraHrrr4 B

v3lrlr.pr, o rITIr KI4, un $ oprr,r aruxu.

Ilranupyeusre ynbrarbr o6yuenux ro ArrcuurrJrr4He, coorHeceHHbre c nnaHr{pyeMbrMrl
JIbTATAMI,I BoeHrlr OilOll

lh aHupyerr rrr e pe3yJrr,Tarsl o 6y.reHu.n rro ArrcqprrrJrz Fre

xapaKTep H 3)'ro ulr4 e lra tt br Qop rr,t rzpo ea H H r Ko M lt ere u u,r.r fi
[OI(A3ATENI4 OCBOEHII,'I KOMIIETEHIIHIZ

Koa

Qoprrarapyelrrrx
rconaneresuufi

YponeHs
ocBoeHI,ts

KOMNETEHUH14

3nars : npaHlrl4rrL,r reHepaur4rz u3JTyqeHr.rr Jra3epaMr4; 3neM eHTHyro

6asy la:epuofi re;<nuru;
Yueru: aFrulrrv3r{poBarb esanN,{oAeficrsne na3epHofo
I43IryqeHpIs. C MaTepr4araMa H CpeAaMr4; [pr,lMeH.rrTb

nuSoprr,raquoHH6re pecypcbr rz rexHonorltu;
BnaAers: HaBbIKa.Mrr pa6orrr co cpeAcrBaMr{ KoMrrb}orepHofo
npoeKTupoBaHr4.s, t4crroJrb3yrotllvuldcs. tlp]r KoHcTpytlpoBaHkrH

B IZ oJIOKOB JIiBepHbIX KOMnneKCOB;

qacmu.uuutit

uacmuuHbru 3uars: . [pr{Hrlr4nbr KoHcrpyupoBaHufl, na3epHErx orrrprKo-
3JreKTpoHHbrx npz6opon, r4x y3JroB r,r sneMeHToB;
. 3JreMeHTH'yro 6asy, ucno,rb3yeMylo B vg1eruflx lasepuoi;i
TexHnKH;,

Ynaers: nog6npars ro 3aAaHHbrM rrapaMerpaM

xapaKTepHcruKaM 3JreMeHTHylo 6a:y Jra3epHbrx npz6opon
cucreM ; npr,rMeHr'rb uHQopnraquoH Hbre pecypcbr r,r rexHonofrrn; ;

rrplrKJraAHbrMr.r npofpaMMaMu pacrreTa niBepHbrx
ONTAKO-3JIEKTPOH,FIbIX II
3rrarr: MeroAbr H cpeAcrBa [JraHupoBaHvrfl vr opraHr43arJtr4
uculegosaunir v pa3pa6ororc; MeroAbl npoBeAeHzt
3Kc[eprrMeHToB u ua6nro!euuit, o6o6uleHnq u

uacmuHHbtu



aHOopMarlr4rz;.

Ymerr: . Ha.xoAI4Tb aHzurnTurrecr(He perxeHuq 3aAaq

nnaHrosofi TeopHrr;

BlaAeru: . I\leroAaMI4 opfaHrz3arrprr4 Lr npoBeAeHun vrcvepenuiz
I,I I4ccrIeAoBaHHfi e o6lacru na3epHbrx H r(BaHToBbrx rexuorornft,
BKJrroqas rrJraHrrpoBaHue, pa:pa6orKy, opraHv3allalo H rrpoBeAeHrre

uccreAoaaHIafil.

Tpyloelr
4. OEbEM r4 CTPyK:ryPA Ar{CqU[JrlrHbr

.4r{cu[[nrrHbr cocraBJrf,er 3 sa.{e'rubx e.[r4Hr{u. 108 qacos
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Pa:4en 1, O6rqr
cpeAax.
1.1. Klacc
CoornorueHr4e I
cKr4il pacqeT Herr

1.2. Ocsor
r{ucren-nrre rrae

COJII,ITOHbI.

1.3. Onru
pacrpeAen€HHoe
OTBCTBI4TENb. CZ

Pa":Aer 2. Cucre
2.1. Onru.recxlar
poBcKr4e orrTr4qe

HaoLIUIaIOIIIeftCq

2.2. Yuofi'ruso
Kpzreprafi Bax:
MHorocoruroHn
2.3. fiuccunarnt
aHaJrLr3. r{raclenr

B BOJIOKOHHbIX JI

2.4. Buxpenwe
3axBaTa. fenepar
2,5. Mo4u JIar
flpoexruponauu,
OIITIII{ECKIIX B03]

Pa^gAer 3. Cuc
IIepcneKTr.lBHbrx

Co4epxarure JreKqrroHu[,rx 3aHqrr.rfi rro Arrcqufl rrHe
rrprrHrlrznbr orrvca]F^vrs. cBeTor4Hllyur4poBaHHr,rx o6pa3oB a]F^uil B ofrTHqe-cKr4x

nQuraqura orlTrrqecKr4x cpeA. XpouaruuecKa.f, Ar4crrepcprfl . Onruqecrr4e rroreprr.
parr,repca-KpoHllra" Herunefinrre 3(bQeKTbr B orrrr4qecKr4x cpelax. llpaKrr4rre-
4HeilHErx Boclpl4[Mrrr4Bocreft .

iHoe ypaBHeHlre pac[pocTpaHeHa.s. MeroA o6parnofi 3a!.a'c'v paccefl]c^us."

foAbr aHaJrursa HeJrr4HefiHofo ypirBHeHV{ lllpe4zurepa" LUpe4unrepoBcr(r4e

IecKLIe rLrHuLr cBfl3u. RZ- Sopnaar I(oALIpoBaHLrfl. cvtHaJroB. CocpeAoror{eHHoe r.r

ycl4JreHrre B JII4HI4SX cBt3I4. lllynru BoJroKoHHbrx ycr.rJrr{Tenefi, I-Ienr4HefiHbrfi
cTeMbr c MynbTr4rrneKcrrpoBaHrreM no AnLTHaM BoJrH.

MbI feHepar\Lrkr v ylpaBneHlrs JroKaJrr43oBaHHbrMr4 orrTr{qecKr4Mr4 crpyK-TypaMrr
) cxeMbl ,4ns sopMI,IpoBaHII-'I cBeTJrbrx npocTpaHcTBeHHbrx coJrrrToHoB. Herep-
cKrre cpeAa u HeJrrrHeilHocTu Bbrrlrrr4x nopslKoB. onrraqecrcne 3JreMeHTbr c
HeIII,IHeft Hocrblo " llepexo4nue Herr.rHefi Hocrrr u 6ucIa6uIJbHocTF,.
)Tr{ coJrrrroHHbrx perxeHrzfi. JIuneilnltfi aHurtr3. MeroA MaJrr,rx Bo3MyqeHrlfi.
IToBa-KonoKoJIoBa. Acralturorl4qecKnfi aHurkr3. CrorxHOseuu-s ooJurroHoB.
bre B3arrMoAefi cTBr4f, " Epz:epu r{ cBirr3aHHbre coJrr4ToHbr.

iHbre onrr4r{ecKr.re coJrrzroHbr. Ypa.nueuue funs6ypra-IIaugay. Bapzaqnonur,rfi
I'rir, anuwr3 crIeKTpanbHbIMIr MerolaMr.I. feHepa:q.trfl. Ar4acr4rrarrrBHbrx coJrrrro-HoB
t3epax.
)rrTr,rqecKr4e [yrrKpr. Hacrru]arorquDtcr nofnoTr,rTeJrb. Texnonorar orrTr4rrecr(ofo

tufl ycrofi qr.rBbrx orrrr{qecKr4x nuxp efi B rronylpoBoAHr4KoBbrx crpKyrpax.
repa-fayca. MeroAu ynpaBneHl4tfl MoMeHroM r4Mrrynbca Br{xpeBr,rx nyqKoB.
) BbICOKOeMKT{X nhHr4ia CBfl3]/r Ha OCHOBe OrrTr4rreCKr4X eZXOefi. vqer arOuHo-
ryrueHr4ft.
feMbl L\ ycTpoficrBa c rroJrHocTbro orrrr4rrecKaM ynpaBneHr{eM Ha ocHoBe
lrrTr.rqecKr.rx M aTepr.raJroB.



Onru Kr.,re cpeAbI c HaBeAeHHbTMLI I{eJII{HeI,IHOCTTMT{.

AI4CI]epCVOHHLIX 14 IjICCT4[aTABHbTX Xapar(Tepr{cT14r( B pe3oHaHcHr,rx

HEJIlIHEI4HOIZ

Mo4yn.aqrarr HeraHefiHo-
cpeAax. [onupclnannue

oIITaqecKl,Ie M tzulI "MeAreHHbIfi" cBer.
Mz pIlpoBaHHbIe ollTlrrlecrfl4e cpe.qbr r4 orrrrrqecKr{e peruerKrz. QoroHnrre

Kp14cTannbl. nefturre MHorocepArIeBr4HHEre BoJroKoHHbre Marpr4rlbr, <flpanrre> u <Jleebre)
onTHqecKl4e cpe . Orpzqarem,Hufi rroKa3arenb [penoMJreHzs. MeraNaareprranbr" 3rpauzpon-xa
3JreKTpOMarH bIX CITIHAJIOB"

oJIHeHHrIe rIoJIbIe olrnrlecKue BOJroKHa" TexHorornlI 3afDv3KIr xoJlonHrrx aro-
nron. flpnnqun yAepxaHllt xoJIoAHbIX aroMoB B BoJrHoBoIHbrx crrcreMax. MauunyrupoBaHr4e
Mr4KpO- H KTaMrd B onrr4rrecKrlx rlyqKa.x. Arorr,turlft ilusafiH. Cnoco6 olrr4qecKoro
TpaHcnopTa Mr4 KTOB,

C o4epxanue r a6 op aropHr,rx :l auqruii rro AlrcqurrJrrrHe
I.P.Ng1. Pacqer eTpoB BoJroKoHHr,rx cBeToBolIoB .

ILP.J\b2. I,I:y e .4r{clepcHbrx xapaKTepr.rcTrrK B rloJroKoHHbrx cBeToBoAoB.
I.P.Ns3. Moaen poBaHI,Ie ypaBHeHrre paclpocTpalJellvrs- B rrr,rcToM Ar,rcnepcuoHHoM pe)KrrN4e.

I.P.l\b4. Moa

LP.l\bs. Moren
LP.Is6. Molen

r.rpoBaHrre pacnpocTpalleus. orrTr4qecKrlx r4MfryJrr,coB B Ar4cnepcr4oHHo-

p oB aHr.Ie o 6p ar o n aH ut y 4apnofi. B o JrHbr orz 6 arorqefi .

poBaHr.Ie o6pa:onaHv s orrur{ecKm( co JII,IToHoB.

Cogepxanue [paKTrrqecKux 3nnrrrufi [o Ardc rrrrJrrrHe
BaHrre ypaBHeHrrr Jlarpanxra B MexaHrrqecKrrx cucrelrax (2 .r).

BaHI4e ypaBHeHl{fl IBI4r(eHu.rr r{ grFreprrrr4 B pensrr4Br4crcxofi naexaHuxe (2u.)
epe4alouefi sorHoeo gwofr truuuu r(2u.).

BaHue ypaBHeHuq lllpe4raHrepa ('3q.).

5" OEPA3OBATEJIbI{bIE TEXHOJIOII4II
oAaBaHLrv AI{cqulrII4HbI <Izln:rerpupoBaHHbre rexHotrofr4r4 u orrrrrKa
crpyKTyp) ucrronb3)Torc.fl pB3Ho,o6parnrre o6pasonareJrbHbre rexHoJrofnlr Kar(

Karluu orrTr4qecKrrx cpeA.

rrfi orsersureff.

poBcKI4e coJrr,rroHbr.

rroTepr{"

6. RZ- aT KOIIrpOBaHrr.rr crr f HaJroB.

Telra 1.

Tewa2.
Tervra 3.

Terr,ra 4,

MoAen
Mo4el
Pacqer
Mo.uen

B rpe
JIOKAJIII3OBAHHEI

TpaALr rIrroHHbre,

4. [lpe4ran
5. Onrzqec

u c npuMeHeHLreM aKTr4BHbrx H rrHTepaKTuBHbrx MeroAoB ooyqeHrr{,
AKrueH H pIHTepaKTlrBH bre MeroAbr o6yveHnn :

mepaKmucHafl reKqun (meua Ne2);
tynnolan. ducrcyccun (meua JYbl),

/ln u3 cumyqquil (mcua Na3),'
n uM e H e HLt e uMum a4uo u u utx u o d e n e: u (n a6 op amo p Hbr e p a6 o mut Nb 3 - 5 ),
P KoHKpemHbrx cumy at4uil (m enta Ne 4) ;

6. OUEH TIHbIE CPEACTB A ilJlfl, TEKyITIEIO KOHTPOJI.fl yCIIEBAEMOCTT4,

POME}ITYTOTIHOIZATTECTAIITIVIIIOI,ITO| AMOCBOEIJiLIfl
cqrl[JII4HbI r{ vrrEEHO-tvrEToAr4qECKOE OEECfIETTEHTTE

CAMOCTO.flTEIbHO I4 PAEOTbI CTYNBHTOB

Pefiruur-no sJ\!l
1. Knacczrf
2. Herznefi
3. Xpona ecKas 4l.Jcilepckrs..

7. Coorno ue Kparvrepca-Kpounra.



10. Cucrerr,r c MynbTrl [neKcI,Ip oB aHI4eM IIO Anr{IIaM BO JrH,

Peiirunr-
1 1. Onruq e cxeMbr 4m (poplrrapoBaHr4tr cBerJrbrx npocrpaHcrBeHHbrx coJrr{ToHoB.

12. Y.rer Ho-orrrrzqecKl4x Bo3Mvurenufi .

13. Hexeppo rIe oIITI4qeCKr4e CpeIa 14 Henr.rHel,lHocTr4 Bbrc[rux nopsAKoB.

14. Moau pa-fayca.

8" Vucreun
9. Henrauefi

15. Onrzqec

16. Merolsr
17. llepexo
18. Buxpen

20. f

e M eroAr,r aHaIrL:: a nenunefi no ro ./p aBH eHua lLIp e4raHf ep a.

ue e(frpenrbr B orrr4qecKr,rx cpeAax.

r4e 3JIeMeHTbI c Hacblluarouefr cs Helvnefi nocrbro.

flpaBneHr.r.s MoMeHToM r,rMnynbc a B[xpeBbIX rrr{KoB.

bre HeJIr{Hefi uocru u lucra6ulbHocrb.
OIITAqeCKI4e nyr{Ku.

Onruqec 14 e cp eAr,r c H aB eAeHHbrMr.r H e Jrr,rHe ituo cr.strra,

19. Ycrofi.{u coJrr.rroHHbrx peueHnfr .

f, ycTor4qr.IBbrx orrTrrrlecKr4x Br4xperl B rronynpoBolHl4KoBbrx cTpKyTpax.

s J\b3

2T,

22.

^aLJ"

24.

25.
26.

27.

28.

Arounsr ILr3atrH.

[ouz HF,IE OIITIII{ECKIIE MATDIIUbI.

MaHrany IrpoBaHlre MrrKpo- u uanoo6seKTaMr,r B onrr4qecKr4x nyrrKax.
Max yKTyp rrp o B aHH bre o IITI{qecKIIe cpe,4br r4 orrT]rrrecKr.,re peilreTKrr.

Cnoco6 [Tr,rqecKoro rpaHcrropra Mr4r(pooOr,eKToB.

fasouan
Mo4ynx
pe3oHaH

Herunefi
Teunrre
unSopvra

Cncrerr,ru

ocHoBe

"Ha o4H

HEHHI,IC TIOJIbIE OTTI4I{ECKI,IE BOJIO-KHA.

rr HeJrr,rHefino-AucnepcrroHHbrx u
bIX CpeIax.

bIX BOCIpUIZMqLTBOCTeT{.

.II4gocrefi.

I'I.JCCIJIJaTI4BHI,rX XapaKrepucTr4K

flparruuecxufi pacr{er

XponarzuecKas.

BLIpalr(eHI.{fl, ilnfl,

nenaneffnr,rx

lllpe4z nrepoBcKr,re co JnrroHbr.

pacce.rrHr,re (BKP). feHepaqux coJrr4roHon BKP.

caMopa0cesHr4e.

Sopuar Kolr4poBaHutr clrrnalon. Cocpe4ororreHHoe r4

ItLrHlrflx oBr3rr. fllynru BoJroKoHHbrx yczlnreleit.

CIIOTEM HA

npr4Hur4rry

Kraccra$ Karluu orrrrrr{ecKr4x cpe.4. Marepualrr u r43roroBJreHrr e.

AHCrrepc s. Onrr4qecKpre rrorepr4. C ooruome nue Kpauepca-Kponura.
2

3.

Heruuefi rre eQQer<Tbr B orrrr.rqecKr4x cpeAax. Muxpocxorrr.rqecKue

nerrauefi

BOCnpun

6.

7.

8

Onruqec
pacrpeA eHHOe ycr4neHr4e B

OcH ypaBHeHI4e paclpocrpaHeHus. IfzcrenHrre MeroAbr aHarrLaa nelrzuefiuoro
ypaBHeH r lflpe4unrepa.

p arnofi 3a4a'uv p acc e flHzrs'

HHoe roru6unaunoHHoe

Mero.q

Brmyx4
Boroxon bre BKP-yculurenn.

yHAHbre coJr4ToHbr.

ve rrLrHuv csszu. RZ-

BrtuyxgeHuoe lcou6uHarlzoHHoe

@err,t

I-,I OTBETBI,ITCJIb"

coJIIzroHbI. BsauAaoleficrBl,Ie reMHr,rx coJrrzroHoB. fleoela.{a onrraqecxofi
III4 C IIOMOIIIbIO TEMHbIX COJIIITOHCIB.

c Mynbrr,rlneKclrpoBaHr,reM rro Inr4HaM BoJrH. flpoerrupoBaHr.re
JrIrroHoB c ynpaBnqeuofi 4rzcnepcraefi. ColuroHnrre rexHoJrorw no
qafle"



9. Onru e cxeMbl Ans QopMrrpoBaHr4r cBeTJrbrx rrpocTpaHcTBeHHbrx coJrr4Tor{oB.

II nuar Qoprr,ra uelunefinoro ypaBHeHul lllpe4zHrepa. Cncrelru ynpaBneH;zrtl

rrpocrpa Ho-BpeMeHuofi 4unarrurofr onruqecrc4x JroKanr.r3oBaHFrbrx crpyr(Typ.

10. Hereppo I4e o[Tl4r{ecKlre cpeAa I4 FreJrl{.FlefiHocrn Bbrcrrrux [oprAKoB. Onrzqeclcrae

c Hacbrllaroruefics Herraueiiuocrbro. flepexo4nr,re HeJrrzHefiuocrz lr3JICMCHT

6ucra6 6HOCTb.

12. Cronxn HLr.s coruroHoB. MnoroconlrroHrFrbre nsavlro4eficrBlrfl.. Epusepu u cBjtr3aHHbre

COJII{TOH

11. Ycrofi.{r
Kpurepra

13. fiuccuna
aHurv3.

COJIIZTOH

14. Buxpen

3axBaTa.

crpyKry
15. Moau

llpoexrz

16, Onru.rec

17. Onruqec

18. Mz

coJrr4ToHHbrx perxeHlrit. Jlunefiusrit ananns" MeroA MaJrr,rx nosuyueuufi.
B axuron a-Kono roron a. Acuunroruqecxuft aHaJrkrg.

IrBHbIe orruqecKu e co Jrr,rro Hbr. Yp, as HeHu e f zus 6ypr a- Jlaugay . Bapuaquouuufr

I'IlCCIlTt'd'tLtBHbIXracleHnslfr anurulc cneKTpilJrr,HurMrr Mero4aMv. fenepaqux
B BOJTOKOHHbTX na3epax,

oIITLIqecKL{e nyr{Kl4" Hacr,nqaroulafic-s norrorI4TeJIL. TexHonorHs olrr4r{ecKofo
feuepaqrzl ycrofiuznrrx olrrrqecKux uaxpefi B nony[poBoAFrrrKoBbrx

repa-fayca. Mero4u ynpaBneHtar MoMeHToM r4MnyJrbca Br4xpeBbrx [yrrKoB.

BaHI4e BbIcoKoeMKI4x JIIr uit cussu Ha ocHoBe orrrr4qecKr4x nuxpeft. Yuer
ATOMHO I{rrecKI4x sosr4v[reHl4fi .

[onra HHbIe o IITI,IqecKrre M arpIrIIbL "Melqleunblft " cB er.
poBaHHbre orITI4rrecKI,Ie c)peAbl v oflTl{r{ecK[re peurerKl{. @oroHnr,re

3arrperqe

MHOfOCe

HT,Ie 3oHbI. @oronnsle Kpl,Icrannbt.. Merol KoHeqHLIX 3JreMeHToB. Helznefiutte

Merav

e [ynu. CromnoseHrrr na3epHbD( rrynb,

cpelbr c rr4raHTcKlrMrr nenuneilnocr.fiMrz.

oHHbrx tI AkracuIIaTvBHLIX XapaKTepv cTr4K

pr4Hur4nbr ylep){QHr4fl xonoAHbrx ilroMoB B

Mo4ynrqur nenuneftno-

B pe3oHaHcHbrx cpelax,

AIIeBLrHHbre BOJTOKOHHbTe MaTprrrlbl.

<IIpan pr <JIesbIe)) onrur{ecKlre cpeAr,r. Orpuqarenrurrfi rroKa3areJrb npenoMneHrr.[.

przanEr. Peureurae npo6leruu 4ra$par<quoHHoro [pelena. Sxpannponra
3neKTpo [{I4THbIX CI4IHAJIOB.

20" HeruHefi ble 83aI4MOneI4C'IBnfl O.trI4HOr{IlbIX Soronon. Bpeuennoe r(oAr,rpoBaur4e

orrrr,rqecKofi r.ru$opnr ar\krlr B KaoKaAHbrxKBAHTO x orrruqecKlrx cocro.qnuft. O6pa6orra
CXEMAX.

LlpoBaHr.re MrrKpo- u nanoo6reKTaMr,r B olrr4qecKrzx nyrrKax. Aroruuufi guzaitu.

Tur{ecKofo rpaHcnopra uurpoo6T,eKToB.

JIHCHHI,IE IIOJIbIC OTITI4IIECKI4E BOJIOKHA. Texuonorrara 3arpy3Kr4 xonoAHbrx

BonHoBoAHrrx clrcreMax. fenepa{u.rr
x cTpyKTyp B fa303arroJrHeHHbrx B,oJroKHax.

MocroqreJrnnofi na6ore

2r.

22.

OIITI4qEC

MaHrzny

Cnoco6

fasoHan

ATOMOB,

OIITIII{CC

Onrnqec
BsaraNao

4. Crx

5. flapav
rapnronurcu (fB

6. llapan
7. fenepa
8. Meroa

Lre coJII4ToHrt: $yn4aueHTaJrbHr,re coJrrzroHbr 14 coJrr.rroHr,r Bbrcrlnx rropr{KoB.
eft creple oIITIrr{ecKIrx coJrr.IToHoB.

onTrrqecKr4x rrMnynbcoB : BoJror(oHlf o -perxeTqaTbre KoMnpeccopbr.

onTur{ecKux I,IMnynbcoB : KoMrrpec,copbr Ha MHofocoJrr{ToHHoM cr<aTwrr.

Llr{ecKoe n:auuo4eficrBrre SeurocexyHAHbrx r{MrrynbcoB: feHeparlr4x nropofi

HqecKoe y cvrneHLre KopoTKlrx r.rMlfiynbcoB.

as cyMM apHbrx r{ p a3 Ho crHbrx qacror. flap arrlerpzrre cKr4e co Jrr4ToHbr.

3a4aril4 p ac c e flr'nfl, rrpr4 perxeHura HYIll.



9. Boro

(Doul
xounerenuuii

7. yql

7.1.

IHi,Ie JIa3epbL

elroqFrbrx cpeAcrB An.f, npoBeAenrprs arrecrarlr4lr ypoBHs csopnaaponaHHocrr4
yqaroqr4 x cs rro Ar4 crlprrrJrr.rH e o Q op unrercs orAerbHbrM Ao KyMerrroM.

iHo -MF] T OAI4TIE CK O E tr{ tr{H 
'il) 

O pMAIIt't OHH O E OEE CfIETTEITI4E

AT,ICUXtilJII,IHbI
nuroo6ecneqeHHoc'rb

HauveHosaHHe rare aTypbr: aBTop, Ha3BaHr4e, BVII l'j3nAHvA,
L{3naTenLcTBO

l-oAuzrauug KHI4f OOEECilEqEHHOCTb

Korrqecrso
3r(3eMIIJItpOB

r43IaHhit B

6a6laorere
BlfV n

COOTBETCTB]4H C

ofoc Bo

Haru'lue n orenrponr,rofi
6ra6arorerce BnfV

2 3 4

OcHouHaq lnreparypa*
L L[ncrerusre MeroAbt
H. fl. Xrzaxog, f. M. I(
2015. - (Iftraccnqecrcail

3rer<rpouuufi pecypc] / H. C. Eaxsaros,
6ertrrroa. - 8-e nsA. (e,r.). - M. :EhHOM,
HHBepcr'rrercKufi yve6H rx).

2015 http://ww w. stud entlibrary. ru/

book/lSBN978 599 63261 61 .b,

tml
2. @uznrca. Or reopau
oIITrrKa, TepMo,(t4HaMU K

[MI( flpecc, 2016. -
rs8N978594 I 200764

K npaKrxKe. B 2 xu. I(H. 1: Mexannra,
[3ner<rpouHrrfi pecypc] / Bep.u,{x. - M.:
(Cepar "Kaprr,raHnrrft cnpaeovHrzl<"). -

2016 http ://wwrv. stud en tl ibrary. rLr/

book/lSBN978 59412007 64 h

tml

3. Ky:neqon, C. 14. r

npr4po4a uslyueuur. 3
yue6. noco6ue I C.L
nepepa6.nron.-Mc
201 8. - 212 c, - TSBN !

)hsurca. Bo,'tHoBarl onrnr(a. KeaHrosaq
reMeHTr,r a'rouuoil a llepnofi rfrz:unz :

. I{ysHeqoe, A.M. Jlz4ep. - 3-e uzg.,
:raa : Bysoacxul y,re6Hnn: I4H@PA-M,
78-5-1 6-100426-5.

201 8 https ://znanium. com/catalog/
product/950965

4. flugcxuil, A. A. @r
fparoucnrafi ; no! o6u.
e r.r3A., ficnp. - Mocr<ea
ur. - 

(Cpeaaee nporfec
16-r024tr-9.

rnrca : yve6Hnrc / A.A. ffu.rHcru.ril, f.IO.
rea. IO.I4. .(urca, H.C. flypruleeoi. 

- 4-
: @OPYM : trlH@PA-M. 2017. - 560 c, :

)HoHarbHoe o6pasoeaHne), - ISBN 978-5-

2017 https ://zn anium. corn/catal og/
product/55935 5

[o nolurzre,rrHar
l. Bopr.rcor A.E., KNce
cor'u4ToHbr [3,'rexrponHr
lsBN 978-5-922t-t590

ea B.B, I(na:uo1HouepHble MafHr4THLte

i pecypcl - M. : @I43MATJII4T, 2014. -
)

2014 http ://www. studentl ibrary. ru/
book/ISBN978 5922 1 \ 59 02.h

hnl
2. K reopuu AByMepHhr)
pefynupoBaH14r [3nercr1
JIoroc,2015. - ISBN 97i

I4 TpeXMepHbtx cHcTeM aB'foMaTl4qecKofo
ruuuii pecypcl / A.f. Bapcrufi. - M. :

.5-98704-807-8.

2015 http ://www. stud entlibrary. ru/
book/1SBN9785987048078. h

tltl I

3. Jlexunu flo reop
craracrl,, r(e [3nercrpoH H

flouovapeHro II.C. - 2-'
Mocrcoscxoro rocyAal
(K,raccrvecxufi yuanep<
06234-4.

tn BepotrHocrei u varetrarugecrcofi
,rii pecypc]: yve6uur / flpoxopoe IO.B.,
u3A., vcnp, r Aon. - M. : I,ls4arerscrao

crBeHHoro yHxBepcarera, 2012.
nrercrcr.rii yqe6unr<). - ISBN 978-5-211-

2012 http ://www. studentlibrary. rLt/

book/ISBN978 521 | 0623 44.h

tml

4, Marevaruqecxue
rnnep6o,ruuect(HX cl,lcrr
Ky,rurcoacr<ail A.f,, flr
oI43MATIIUT,2012. -

Bonpocbl ql4cIeHHofo peileHl4t
r,r ypanrrenr,rfi [3aexrpoHHsri pecypc] /
-operroB H.B., Cev€Hoe A.IO. - M. :

iBN 978-5-922 I - I I 98-0.

2012 http ://www. studr:ntl ibraly. ru/
book/ISBN978 59221 1 1980 h

tml

8. MAT]
MarepuansHo-Te.

t ay\ur
ocHauleHHbre cc

BbrLII4 CnI4TenbHy

o6ecne.reHr4eM (

3JIE

PI4AJIbHO-TEXHI4IIBCKOEOEECIIEIIEHIIEII4C[II4IIJII4HI'][
il{llecKoe o6ecle-IeHr4e A40III4IUTLIHbI BKIrOqaeT:

qLILI Anfl npoBeAeHIIt IeKIIIIOHHbD(, rIpaKTurIecKIzX kI na1opaTopHbrx 3a]HflTr4fr,
peMeHHLIMI{ nepcoHaJIbHbIMI4 KoNurbroTepaMLr, o6T,eIr4HeHHbIMI,I B noKaJILHyro
) ceTb u yKoMnneKToBaHHLIMI4 Heo6xonI4MLIM cI4cTeMHbIM rlpofpaMMHbrM
I 1 -3, 1 00-3,7226-3,106-3);
I MareMar?rqecKr4x r.r r4HxeHepHbx pacrreTon MATLAB;
a.rrbHr,re MynbrrrM eA uir]Hrte cpeAcrB a (ay 1,. 43 0 -1,420 -3 ) ;

) HHbre 3 afrvcvt neKur4fi .
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