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1. rIEJrr4 O CBOEHpTfl AVrU\kIrrJrI,IHbI
Ile"rrrro ocBoeHlat Al{cqI,rnnvHrr <llur:erpr{p/oBaHHbre rexHoJrofrrr{ 14 orrTrrKar J]oKaJrrd3oBaHHbf,K

crpyKTyp) flBIrflercfl, o3HaKoMneH[e c HoBbIMr.r rrpIlullr4rraMz uelzneftHo-olfrlrqgcKr)ro ynpaBne-
ura.t @opuupoBalrI4eM LI paclpocrpaHeHr{eM cBeror4}rAyrlr{poBarrHbrx orrrr4r{ecl.u>r odpasosaHnfi B

lepcrIeKTI4BHI;rX OTITI4qeCKLIX CpeAax, a retKxe c coBpeMeIlHbIMI4 'reXHOJrOI.I4rr\{U CO3iAaHIrj[

ycrpoficrn 4rrx e(fc$enrzsHot o6pa6orxu un(foprvraqhrr\ or[il.rqecKo]ro 3axBar.ie r{ rpaHcnopril
MrrKpo r4 rraHocTpyKTyp.

3 agaura AIrcrIHfIJrr{Hr,I :

. Ir3f{eHrle oclloB pa^:pa6otxv v co3halr.rr Bblcor(ocra6zlr,Hrx, KoMrIaICTHbrx, peaJII43o-

BaHHbIX B eAIrHoM MoAyne (on-chip optical technology) ucrounarcor] JroKurJrrr3oBaHr{r,D(

ouTr4qecKr.Ix c o cro_aHlrfi ;

' u3yrleHae cnoco6oB feHepallurz In gKcrrepLrMeHTanbHoro Ha6nro4enl{s coJrr,rroHHbD(
p e)Kr.,rMo B p aclp o cTp aIJeIJLrs. orTur{e cKo lto IIo[_s ;

o ocBoeHvs. amopzrrMoB rIIzcJIeHHolo MOAenIrpoBaHIr-rI cJIor(HbIX aroIvIHo-ofITI4qecKID(
cvc'reM, peanI43OBaHHbrX Ha ocHoBe rIepoileKTI{BHEIX OTITLIqeCKI,IX MZLTrlpI,IilJrOB,

2. MECTO ArICqrrilJII,IHbI B CTpyItTypE orIOItt B|o
firzcqzununa <I4HrerpI4poBaHHbIe rexHonofrrr{ rr orrrrrKa JroKaJrH3oBaFrHr,rx crpyKTyp) orrrocrrr-
cr K ArzcrlrlrrJruHaM no nrr6opy Bapr4arr4BHofi .racru OfIOil.
I'Isy-reHue ArIoq?InJIITHbI npeArlonalaer HaJrrz,{ue y cryAeHTon Syn4anreHTaJrrrrbrx :rnauufi s o6-
Iracrzr o 6 rqeft $zsv nn, orrrrrKr{, v HS opnr aruxu.
3uaYux, [oryqelrHble B paMKax vsyrrennfl. Aauuojl Arrcrlr4rrJrrzHbr, Moryr 6urr .uprzueHeHbr rrppt
I,I3rreHr4r4 /qpyfr{x clequanbHbrx.4t4 cqulJrrrH rro ryloounro froAforoBrs4.

3. KOMfIETEHIIpII4 OI;yrrArOilIEf oc.fl , o opMl4pyltMtbl0 Bi pE3)zJIb-

TATE O CB O EI{WI NVCLTI4fIJII4HbI

B pesylrrare ocBoeHLIq AI4cIIlrlnI4HLI qacrr{quo SoprntrpyrcTcr cneAyroudr.re Korvrrre,r,eHrlrzu:

o fIK-5; cnoco6nocrb K aFIaJII4sy, pacvdry, [poeKTr4poBaHr{ro r4 KoHcrpyr{poBaHr.]rro B co-
orBercrBlll4 c rexHI{qecKI.,IM 3aAaHzeM TrzrroBlbrx crrcreM, rrpu6opon, 4etanefi rI y3noB Ha cxeMo-
TexHl4qecl{oM .a 3JTeMeHTHOM ypOBHflX,

B pe:ynlrare ocBoeHkrs nartu\unJllrHbr o6y.rarorqnficx 2leuoucrpr,rpyer, cileAyroruze pe-
3ynbrarbr o 6pas onanral :

3HATb YMEIb ETJ] AAETb

KaK BbrrIoJrH{Tb aHa_IILr3, pAC-
.rer, upoer<TlipoBaHl4e 14 KOH-

cTpyr4poBar{ue B cooTBeT-

CTBI4I{ C TEXHI,IqECKIIM 3ATA-

HIIeM TVTIOBLIX CIICTeM, IIpII-
6opon, 4eralefi rr y3noB Ha

CXEMOTEXHIZI{ECKOM VI 3NE-

MeHrHoM'FpoBHqx (lIK-5).

BbrlorH.srb amarrv3, pacudr,

npoer(Tr.rpoBarrr4e a KoHcTpy-

IIpOBaHLTe B cooT.BeTcTBr4rZ C

TEXHIIqECKIZM 3A,D,AHI,ICM TI,I-

rroBbrx crrcreM, npn6opon, 4
Tateft r{ y3nc)B Ha CXeMO:feX-

HI4qECKOM N 3NEMEHTHOM

ypoBHsx (nK-5)

cfrocooHo0TbR) r( aHaIru3y,
pacv€r'y, rtpooKt]r{poBaHr{ro r4

KOHCTpyr4pOBa.HLrro B cooT-

BETCTBI4I4 O TEXHUIIECKI4M 34-

AaHIZeM 'II4II|0BbIX CI4 CTeM,

uptz6opon, geraneil: r4 ry'3.rroB

HA CXCMOTE:KHI{qECKOM BI

oJreMeHrHOM ypoBrr.sx (IIK-
5).
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4. CTpyKTypA r{ coAEp}nAHI4lr Ar4CIIr4tI.rrr4Hbr
O6rqal{ TpyAoeMKocrb AI4cI{unJrr4Hbr cocraBJuer 4 sa-{erHr,rx eArrHtrq, 14zI ,aaca,

TEOPETAIIECKI4IZ KYPC
Ceuecrp 8

PagAer 1. O6rque [plrHIIIr[bI o[[caHlrrr cBerolruAyrl[poBaHHbrx o6pa:lonanur:i B o11ru.re-
cKrrx cpeAax.

1.1. Klaccu0iarcalluu onrlrr{ecKl.Ix cpeA. Xpor\4utkrrrecKafl. rr4cnepcvl. onrauecKr4e rrorepr{.
CoornorneHlle KpaMepca-KpoHl4ra" Henl4Heiiuue s@$exrrr B orrrrlqeoKrrx cpe,rlax. flparcrnue-
cxufi pacuer selusefiHbrx Boclp[aM.rr4socreii.
1.2" OcHonuoe ypaBHeHLIe pacrrpocrpale+wrg.lvleror o6parHofi 3araw:r, paoceallg. rlucren-
HbIe MeroAbI aI{aJIIr3a Henunefinoro ypaBHeHu.a lllpe4uurepa. ILIpeAr4HrepoBctKHe conr4Trc'br.
1'3. Ouru'recrcze rrrlur4 eBfl3lr. RZ- (foprwar KoAr4poBaH:afl. crzfH€lJroB. Coopre4c,ror{eHHoe 14

paclpeAeneHnoe ycI4neHI'Ie B lrv]F.Ltsx cBt3rl. lllyvu BoJIoKoHHbrx ycr4rrzleneil. FlenzneftHr,rfi
OTB ETBI4TE JIT. CUOrEUr,r C MYNbTIIINEKCI,IPOB AIIIIEM II O AJIIZH AM B O JIH.

Pa:lel 2" Cucremr'r reHepaqrru u y[paBJreHr{s: JroKaJrrr3oBarrHbrMr{ o.rrrrr.r€rcr(MMr{ clpy11-
'rypaMr{

12.1. onrz'IecKlre cxeMbl 4nx $opruupoBaHrzs cBelJrr,rx [pocrpaHcrBeHHbrx coJr]zrrorioB. Hexep-
poBcKlre orITI4qecKlIe cpeAa 14 HenkrHeflHocrla BbIcI[ux [op.lIAKoB. OnTuqeglclre gJreMegTbr c
lracbllllalou{effc-s HerzHefinocrr,ro. flepexo4nr,re Hen}rHeilHocrrl u 6ucr:a6utrbHc)o1b.

"2.2. 
Yero:iql'IBocrr4 coJIIrroHHbrx perueuzfi. Jluuefiurrfi aHaJrr43. Mero4 MaJlbrx Bo3MyrqeHr4fi.

J(pzreprzfi Baxnroea-Konoxolona. Acznanrorraqecrcrafi aHaJrars. CrorKnoseilrm coJrr4ToHoB.
lMs oro coru'I ToHHbIe Bs aI4MoAeft c"rBr4tr. Bpzs eprr 14 cBrr3 aHHbre co Jrr.,rro Hr,r.



2.3. fluc<:urlarrrBHbre olrl4qecrr.re coJrr.rroHrr. YpanueHrze frzug6ypra-Jlau4ay. Bapuaquou'r,rjl
aHaJII{3. r{rzclennrrft aluattuz cleKTpanbHbIMI4 MeroAarrarz. feireparJLrs Aarccvra-firBgbrx coJrr4To-
HOB B BOITOKOFTHI;X na3epax.

2.4. BuxpeBble orITLIr{ecKI{e rr] {Kt4. Hacrnrlaroquiics uorrorr.rreJrb. Texuolol,nfl orrrr4qecKofo
3axBara. feHepaqux ycr:oituznllx orlTl4r{ecxax nurpefi B noJrylpoBoAHrzKoBbrx c.rpKyrpax.
2'5. Mo4ur Jlarrepa-fayca. MeroAbI ynpaBneHlr{ MoMeHroM rzMnynbca Br4 xpeBbrx rrf{Kon. llpo-
eI(TIzpoBaHrIe BblcoKoeMlfl4x lunuft oBflgn Ha ocHoBe orrnr{ecKr4x nzxpefi. V"ret aTovruo-
olrurrecKux no:nayuleuufi .

Pa:Aen 3. Cucreubl I{ ycrpoficrua c rroJrHoclbro orrrrrqecKrrM yrnpaBJreH[repr Ha ocHoBr)
IIepcrleKTHBHbIX OrrTIIrrecKrrx MaTeplraJIoB.
3.1' OnTraqecrcrae cpeAbl c HaBeAeHHbrMrz nerr.rHefino cr'fl.vrzr. Mo4yrrltqru uelasefino-
AlrclepczoHHbrx Lr l\krccvnanzBHbrx xapaKTep[crr4:K B pe3oHaHclrr,x cpeAax. !,orrraponauHbre orr-
TIrqecKlze MarpI4IIbI. "Megleunbrfi " cBer.
3.2. MaxpocrpyKTypl4poBagHble o[TurrecKr4e cpeAbr rr orrrr4qecKrre peutelr<z, @oroHHrre
Kpl{crannbI' HenuuefiHble MHofocepAIIeBIrHnbre BoJror(oHHr,rg Marprlrlbr. <llpinnrre> z <Jleebre))
orITIzqecKI'Ie cpeAbl Orpuqarelrnnrfi rloKa3areJrb rrpeJroMneHus. Meralrarepuarrbr. 3xpanupon-
r(a SJreKTpoMaltHrrTHbrx cr4rHaJroB.

3,3. fasouanorHeHHble rloJrble orlTlzqecKr4e BoJroKHa. Texnonorrlrr 3afpy3r:rr xoJro.4Hbrx aro-
rrlon. llpznul.Irbl yAepr(aHl,If, xorloAHbrx arorvroB B B,oJrHoBoAHr,rx crzcrerua,x. ]\{anunynr4poBaHr4e
MI{Kpo- n naHoo6r,eKTaMr,r B ofrrr,rqecKr.rx [yrrKax. Arolrusrit gusaitu. Cuo,co,6 orrrrTqecKofcl
TpaHcrropTa nrunpo o6beKTOB.

Jf a6oparopurrfi uparcrur(yM.
JLP.I\b1. (Pac.rer napaMerpoB BoJroKoHHbrx cBeroBo4on.> (2 u).
II.P.Ilb2' <llsyvenue AlrcrrepcHr,Ix xapaKrepr{crr{K B BoJroKoHHbrx cBeroBo,qoB.D ('2 r{).

r.P.Ns3. <Mo4enupoBaHIre ypaBHeHI4e pacnpocrpalenvlfl B r{r4 croM .qrrclepcr{oHHoM pe}Kr4Me)
(2'r).
JI.P'I194. <Mo4enupoBaHlze pacnpocrp aHetrfl. orrrr4r{ecKr4x r4Mrrynbcots B Ar4crrepcr4 oHHo-
Henznefinofi cpe4e> (4 .r).

JI.P.Ife5. <Mo2lenupoBaHr4e o6pasonannnygapuoir BoJrHbr oru6arorqeia> (2 u).
rI. P. J\b6. <Mo4ennpoBaHrze o6pa: onaurdfl orrrrlqecKax coJrr.rroHon > (6 v).

4. OEPA3OI}ATEJIbHbIE TEXHOJIOT'I4I4

4.X. AnrunHbre rr rrHTepaKTrrBHbre dropnmr o6yvenr,rn.
C qenr,ro QoprraupoeaHtrfl. u pa3Bu'Ikrfl uporpeccuoHaJrbHbrx HaBr,rKoB cryineHroB u yre6-

HoM npo{ecce I4orloJrb3ylorc.{ aKTIrBHbre Iz nr{TepaKTr{BHbre Soprrrtr ttpoBeAeHutr gau.srlrfi e co-
LreraEkrkr c BHeay,4lrropuofi pa6orofi: KoHTpoJIrHbIe ayAr.rropHbre pa6oru, mt1nBr4nyurbrrBre ,Ao-
MaIIIHITe pa6oru' llpe4ycuorpeHbl Macrep-KJlaccu (4elroncrpaunf, Ha la6opargpHr,rx 3aHflT1a-sx
IIpI4HIIVTIOB pa6oru co cpe4ofi paspa6orxu nporpaMMHofo o6ecne.{eHra.a, oco6enHocreii: pffipa-
5offiu anroplzlMoB MareMarllqecKoro MoAenr{poBalr}rr cJror(Hbrx orrTrlqecK.ax clraOrela).

4.2, Cnrrracroqrerr,Han pa6ora crygeHTolr.
CanaoclosleJlbHa-fi (eueay4rzropHax) pa6ora cryAeFrroB BKJrroqaer 3ar(perrlreHr,re reoperr4-

r-IecKoro M-areplraJla rIpI4 noAroroBKe K BbrrroJrHeHrlro r4HAuBr,rAyanbHofi ;louiaumefi pa6oil,r n
aa6oparopnr'rx pet6or. Ocuosa caMocrotrelruofi pa6omr - usyqsrra nr4Teparypbr rro peKOMeH-
AoBaHHbIM l4croqHI'II(aM rI KoHcfIeI(Ty rercqnfi, peilreuze BEIAaHHr,rx [perloAaBrareJleM rrpaKTlzKr,r
araAarr, lo.n,foroBKa rz orqer uo la6oparopHbrM pa6clrau.



4. 3. My,rrrruu eAr.rfi ur,re rexHo Jroruu o 6y.renun.
Heroropsre 143 JIeKIIVoHHbrx, [paKTllqecKzrx ]r na6oparopHbrx 3aH.fllafi: rpono4rrcrr B Br4-

Ae lpe3e]rraIlufi s Myn'brl{MeAuitnofi, ayrLrropvu (nanpznaep, dy1. 430-3, 420-:\) c r4crroJrb3oBa-
HIzeM KoMrlbrcrepHoro npoeKTopa. Cry4eHraM rlpe4ocraBJlrercrr KoMrrbrorepnr,rit rcypc lexqzfi 

"

I{ounrror:epHble rexHoJIorIzLI I4crIonB}To rctr ilils. o{roprranen nx .na6opuropHbrx pri6or.
4.4, Jleru1w{ [prrrJr a r[ eHHr,rx crr eqri a Jrrr croB.
B pavxax y'le6uoro Kypca rrnaHl{pyrcTc.f, JreKur4rr rrprrrJrarrreHHrrx cre{r.]:aJrr.rcrog us vru-

cruryra creKrpocKonrau PAH (r. Mocxna).
s. OIIEHOTIHbIB CPEACTB A I.IIsr TE KyIIIE| O r{OHTpOJffr yCIIDIIAEMO CTI4.

tIPoME)KyrorII{orZ,trrnclAIII,II4 flo r{TorAM ocBOEHvIz;, 

^vcr\LrrrJrvI-HbI I4 YIIEEH O.ME T OAI4TIE CKOE OBE C]IIETIEHPIE CAM O C O'ITE JIb TIOIZ
PABOTbI CTYAEHTOB

5J.,_Boruocbr AJrq 3aqera c ouenrcofi

1' Klaccu$ur<auau oIITIrr{ecKI4x cpe4. Marepzanbr r4 rz3rc,ToBJreHze. XpgMa.rflqec11as Ar.rc-
ilepcvfl', c)nrn-recxae norep[. coorsorueHrae I(parr,repca-KpoHura.

2' Heuz'efiurre sfr(fexrbl B orITI4LIecKrIX: cpeAax. Mr.rxpocicolvqecxrze BErpiDr(e)Hr.rr AJr.rr Fre-
mfireiturrx Bocrpl4llMrlunocrefi. flparruuecxzfi pacuer HerrznefiHbD( r3oonpr4gMqrzBo-
creit.

3' ocnosHoe ypaBHeHI{e pacnpocrpaaesr4l. ![ucnennrre MeroAbr agaJr]a3il nelurrefiHoro
ypaBHeHr{.rr LLIpe4rznrepa.

4. Mero4 o6pa'nofi 3aAarr[ pacceflH,rfl. lupen,z urepoBcKrze coJrLrroHbr.
5' Brruyxt4euHoe xorvt6uHalll{oHHoe pacceflHLre (BKP). feuepaqzx convrorroB BKp. Bono-

KoIfHbIe Etl(P-ycunrzrelu' BrrHy)I(AeHHoe rona6ranaquoHHoe caMopacce trHvre. qlevroce-
KyH,4Hr,re c o Jrr{ToHbr.

6' onTraqecrrze nnHr4v cBt3lr. M- Sopr,rar KoAr.rpoBallrs. cuflraJroB. oor:pr:4oroqeHrroe u
paolpeAeJldnHoe ycrIJIeHIze B Irlrntrflx cB.[:]z. lllyrr,mr BoJroKoHHbrx ycr4nrrr(:nefi, Helu-
ueiiHrrri o'rBerBr4'reJrb.

7 ' TerraHr,re coJIIzroHr,I, Bsaulro4eftcrBl{e reMHbD( coJu4ToHoB. llepe4aua orflTl4:qecx:o it utt-
Qopuaqzu c noMorqrro reMr{brx coJrrzroHoB.

8. Cactel'trr c Mynbrl{rlJrel{clapoBaHrzeM rro Anr{rraM BoJrH. JlpoercrnpoBaH.ae)
Horle coJrr4 ToHoB c ylpaBrrreuofi 4ncnepcweft. Co:ruroHnrre rexHoJrorzrl
t'Ha 

o.4Hotu qvlle'?.

9' onTuqecrue cxeMbl 4nx $oprrazpoBaHla{ cBerJrrrx rrpocrpaHcrBeHHbrx cgrr.rroHos. llpo-
crpallcrBe.uuax Sopnaa uenanefiHoro ypaBHeHrr.f, lUpe4zHrepa. Cacreubr ,/11paBJ]eH1r11

rlpocrpaHcrBeHHo-Bpeuennoft 4nuauv rcofi oIITI4qecKrrx JroKaJrr43oBar{Hblx prpyKTyp.
10' HerceppoBclore ortrlarrecKue cpeAa ra uenranefiHocrrr Bbrcrrrr4x IopJ{AKOB. gnrprqecrze

SJIeMeHTr'I c Hacbllrlaroqeftcx nenvneftuocrr,Io. llepexo4urre nerrzgeiiH(lcrr4 u 6ncra-
6nlr,uocrn.

1 1' Ycr:ofiqlzBocrr4 coJIIzroHHbIX perreHrrit. IInu;ejitnnfr. auwrus. Mero4 MaJrbrx Bo3MyrueHurz,
Kpnrepuft Baxurosa-Koroxoroea. Acr,.'nrornqecrprfi aHaJrr43.

12' cronrcnoBeHl4.tr conI4ToHoB. MnorocorrrroHHbre n:aarr.ro4eficrBl4s. Fpra:epr,r rz cBr3iarrHbre
COJII,ITOIIbI,

CI,ICTEM HA OC-

IIo Ilpr{Hrlvny



13 ' fittccunarlrBHble orITI'IqecKIze coJrr.rroHrr. YpanueHue fzns6ypra-Jlarr4ay. Bapuaqvou-
ut'tft auutus. 9zcreuHrrfi aHarr,rs crreKTpaJrbHbrur.r MeroAaurz" fenep aL\krtr ilvceurrarr4B-
Hbrx oOJIIITOHOB B BOJTOI(OHHbIX Jra3epax.

14. Bnxpenble olrrl4qecKrle [yqKI{. Hacrrrqaroaluitcx [orJrorarelr. Texso,norr.rr or]Tr.rqecKo-
fo 3axBalla. fenepaqzx yc'roftvznblx orlTl4r{ecKlrx Blrxpefi n noryupoBolllrr4r(:oBbrx crpyK-
rypax.

15' Moarr Jlarrepa-fayca. Me'roAbI y[paBIreHLtfl MoMeHToM uMnyrrbca suxpeRbrx nyrrKoB,
flpoer<rr'rpoBaHl4e BLIcoKoeMKux ruu;ufr. cB.fl3r4 Ha ocFroBe orITr4qecKLIx nuxpefi. yqe:r
aroMHo-ofrrrrqecKr.Ix nosuyrqenufi .

16. Ot'ruqecKrze nynr4. Cronr<HoseFrr4f, na3epHbD( nynr.
17' orru-recnue cpeAbl c rufaHTcKIzMI{ rrerunefiuocrflMr,r. Mo4yruqlu nerusefiHo-

AI4 CrIepCI4 OHIlbrx kr 4vccnila;rl{BHblx Kapal(repr4grr4K B pesoHaHcHbIX cpeAilx. f{onrapo-
B aHHbIe orrrlzrrecKlze MarpuIIbI.,,Me4reHnr,Ifi ,, 

cB er.
18' MaxpocrpyKTypl{poBaHHble olrI4qecKl4e cpeAbr rz orrrzlrecKr4e peilrerrcp,, @oronHbre 3a-

npell{erlHble 3oHbI. @orouHrre KprlcranJrbl, Mero4 KoHeqHbrx gJreMeH,roB. IferraHefiurre:
MFrOfocep.4rleBrzHHbre BoJroKoHHbIe MaTprlrlbr.

19' <lfpanr're> z <<Jlenble)) orITI'ItIecKVe cpeAbr. orpzqaremnr,rfi rroKa3areJr.E, ilperoMregus,
MeraltarepqrilrT>r' Peurenae npo6neurr 4u$paxquoHHoro npeAena. Oxpanr.rpon6a oJrer(-
Tp oMaI'HrzTHbIX CIITHaJIOB.

20' Henrznefinlre n:auuo4eficrBLrfl. oAIzHoqnbrx. rporoHon. BpenreHHoe r(oArrp(lBaHrre rgaHro-
BbIX onrur{ecKl4x cocrotHlaft' O6pa6o'rxa orurrrecKofi raHsopva\vn B KacKaAHbrx orrrr.r-
qe0Kux cxeMax.

2l'MauunyJII{poBaHI'Ie MI4Kpo- n nanoo6rer(TaMrr B olrrzqecKr.rx nr{K€rx. l\rpvur,rfr llu;zaftu.
Cuo co6 orrrr4qecKoro rpaHcuopra Mrzr(poodt exros.

22'l*ouarIoJIHeHHbIe rroJlble orITIrqecKHe Bonor(Ha. Tex'ororzlr 3arpy3Kr{ .KoJroAHbrx aro-
rraoe' lIpIzHIII4rIbI yAep)KaHlzlr xoJIoAHbx aloMoB B BoJrHoBoAHrrx cr4crevr{ax. feuepaqnx
o IITrrqe cKr4x cTpyKTyp B ra3 03 aIIo JrHeHHbrx B o JroKHax.

lPeiirunr-rnonr:polr i\! 1

.t . Knaccr.l cit rzKa rlulr orrrr{qe cKr.rx cp e,4.

11. He rtu:r'eirurril ore erBr4TeJrb.

Brarrer Np2.
I . XpolraruqecKarr Ancrtepcr4s.
21. lUpe4rEnrepoBcKrre corrr4roHr,r.

Ezler J\i:3
I . Onrz.reoKrze rlorepr4.

2),. RZ- S opu ar rco,4r.rp oB aHrlr cr.rrnaJroB.

Euler Ns4
1 . CoorHorueuue Kparr,repca-Kponura.
2 . r{ncneHsr,Ie MeroAb r alanpa a neluneft noro yp aBHeHr{,

Erzrier Nq5
1. Henr,rHeiiurre e$rf ercrbr B orrrr4qecxrix cpeAax.

Eraler Nl

[IIpe4rzHrepa.



2. Cuctettst c Mynbrr{nneKcr4poBaHrzeM rro AJrr{HaM BoJrH.

Peiirnnr-rconrpo.nr J\b 2

Bzner J.,lbl.

1' onruqecKlze cxeMbl 4nx fropuupoBaHr4fl cnerJrE,rx [pocrpaHcrBeHHbx coJrrrrgHos.
2. Y qet aToMHO-OlTzrrecKr.rx nogrrayruenrzfi .

Blrner J\g2.
1 .HexepponcKue orrrrrqecKrre cpeAa rz HenznefiHocrlr Bbrcrrax [op{AKoB.
2. Mo4rr Jlarr.epa-fayca,

Buner }lb3.
1' ourz'recKr.re oJreMeHTbr c Hacbrrrlaroqeficx Helr,t ueftnocrbro.
2. Mero4rr ynpaBJreHrr.s MoMeHToM rrMlynbca BrrxpeBbrx [yrrKoB.

Euner Jtis4.

1 . flep excr4Hbre H e JrrzHefi Ho cru u 6ucr a6n tbHo crb.
2. Buxpenue orrrr{rrecKue [yrrK14.

Buner J{s5.
1 .Ycrofi .riaBo crrr coJrr4ToHHbrx peureHufi .

2' feHepaquxycrofruuBblx orITI4qecKLIX nrzxpelZ B rronylpoBoAHrrKoBbrx crpKy'rp4x.

P efi rnnr-r<on,rp o.rrr, J\b 3

Eaner }{b1.
1 . onraqecKrze cpeAbr c HaBeAeHHbrMrr HeJrrrHefinocr:sNara.

2. f a^g ouau o JrH er{Hbre rro Jrbre orrrrrqe crr,re B o JIo KHa.

Ev.ner Jtlb2.

1'Moayngqv, Hewr*efiuo-AzcnepclzoHHbx L1; rvccr4nar'rB'brx xapaK,'epucrrrK rB pe3oHaHcFrbrx
cpeAax.

2. Arounr,rit tmsafr:r.

Euler Ib3.
I . {onup o n aHrrbre olrr.rqecKr.r e Marpr,r{br.

"2. 

Mauwny,'up oB aHr,re MlrKp o - z uauo o 6:s eKTaMr4 B orrrr,rqe cKr4 x [yrrKax.
Errer Ns4.

l. MuxpocrpyKTyprrpoBaHHble orlTl{qecKr4 e cpeAbr rr orrrrrlrecKr,e pelrerKr.r.
12, Cno co 6 olrr4qecKoro rpaHcnopra Mr{Kpoo6r,exros.

5.3. Boupocr,r rc cauocronre,nrnofi pa6ore crvnerrra

1' onrnqecxrze coJllzroHbl: cpyn4arraeHTaJlbHble coJrrrroHr,I u coJrI4ToHbr Bbror[ux [otr)rAr(oB.
2. B:lavrvo4eficrBr4e orrrr4qecKrzx eoJrr{TOHoB.

3' Clxarvte olrlrqecKlrx IzMrIyJIbcoB : BoJroKoHuo-peuerr{alr,re KoMrlpeccophr.
4. cr*arue orITI4qecKrIX I4MrlynbcoBr KoMnpeccopbr Ha MHofocoJrrrroHrroa I c:,]KarLrr4,
5' llapaverpuqecKoe nsarzlro4eficrBlze (leuroceryHAHbrx r4MrrynbcoB: rerreparlux n.roporz

rapMoHrrKr4 (fElf).
6. llapauerpzqecKoe ycr4neHze KoporKr.t:x r4MrrynbcoB.
7. feHepaqltx cyMMapHbIX Iz pa3HocrHbrx qacror. llaparraerpuqecKr{e coJrrrroHbr.
8. Mero4; o6paruoft 3a1a\rr4 pacceflHr4flnpz peureHzu HVILI.
9. Bo:roxonnbreJra3epbr.
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6' ytIE EHO-METOAI4rrECKOE tr{ I4HOOPMATII4OI{HOE OEECtrErlrEHtrrE ilkrc-
IIr4nJrI4HbI

,7' . MATEPI4AJIb H O - TEXHI4q E CK OE OE E CII EIIEHI4E AI4 CIII4IIJII4 H hI
\4arepuarmrro-TexHrzqecrcoe o6ecneqeFrrre A[crlr4nnaHb] Brs[oqaer:
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o ra$e4paJrbHbre MynbrrrMeAzfinr,re cpencrBa (aya. 430-2,420-3);o o.[er(TpoHHbre 3ar'vcv lercuufi.
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Pa6ouyro nporpaMMy cocraBr4Jr Aor{eHr xa$e4prr @rzllM

Peueuseur

llpoxopon A. B.

(npe4cranrzrelr pa6oroAarens)

@'rallM

3ane4yrorqrzfi xatp e4pofi
Aparcennu C,M,
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Pa6oqas. rpofpaMMa paccMorpeHa u o4o6peua Ha 3aceAaHzz yue6uo-MeroAfiqecrorZ rcoprvcczz
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PAE OrrErz rlp orpAMMhI AI4CUT4[IJII4HbI

Pa6o\as rporpaMMa o4o6peua ua

Ilporoxon 3ace4a:uLrs. xa$e4pu J\!

3aeeayrorquft rcafr e4pofi

I'a6oqax rporpaMMa o4o6peua ua

flporoxor 3ace1atzrs. na(p e4prr J\!

3 ane4yroquii r<a$ egpofi

Pa6o,aas. nporpaMMa o4o6peua na

flp oroxon sac e AaHLrfl ra$ e4prr J,,lb

rruc6rr -__.IbIU rOI

/or roAa

{Yt yve6nufi ro4

3ane4yrorqaft xa$e4pofi

Hrrft ro4
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PAE OtIEItr UP OrP AMMbI A[r CqI4rIJrI.rHbr

y.{e6Hbrfi roA

roAa

Pa6oqa.g rporpaMMa ogo6peHa Ha

flporonor sace4ar,ns xaSegpu Ne

yve6ulrfi ro4

foAa

Pa6oqas rporpaMMa o4o6peua ua yqe6uufi roA

flpororor sace1aHrrr. rca$e4prr JS

3aee4yrorquil rcarbeapofi

Pa6oqas rporpaMMa oAo6peHa Ha

flporoxor 3aceAaHvrfl naSeaptr JVe

3aee4yrcu1uft rca$eapofi

3anegyrollafi na$eapofi


