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1, IIEJIII O,CBOEHIIf, AI,ICIII4TIJIIIHbI
Ldemrtrra ocBoeHllt AIToIII{rIJrI,IHrI (rrao4ym) OcHosH onrr4Kr.r rBJrrrorcr{ flocJre,noBareJrbgoe

paccMorpeHr.re oflrllqecru,rx tBrenuft Ha ocHoBe eAI,IHOTO SJreKTpOAr4 HaM1tltecKoro floAxo,qa.
luctTuwmna <ouroabr orrruKr{) lrueer cnoeft qemro csopnr,rpoBarE y cry,{eHToB [oHlrMaHrre
TeoperrrqecKr{x r,r lprasuuecrrEx ocHor} coBpeMeunoft onruru rI npaKTrrKy r]rpr4MeHeHr,r{
fioryqeHHblx sHaHufi s (bynAaiueum;rrnbD( Ir [prrKJraAHbrx rrccJreAoBarMf,x s o6racra Jra3epHbD(
rexuonoruft.

3aAaqu Aucquu.lrr.rnrr;
. Il3yqeHl{e ocHoBHBIx 3aKoHOB paC pooTpar{eHr.rr cBeTa c rorrKI,I 3peHlr{ r.iraconqecroft

gJreKTpoMa"rnrlTuofi sornonoft reopr.nt Mar<cnenna-Jlopeuqa;
. rByrelrr4e ocHoBHErx SaKorroB ngarlrlo,qeftcrnur cBera c Beurecr]loM n lauefinonr

nplr6:rrzxenrar.r na ocuoBe MoAeJru Jlopenqa gna lrarepl4aJrbnbrx cpe,q;
. ocBoeHl{e npI4MeHeHI.I{ (pyngavenralEnrx $u:u'recxux 3axoHoB orrrr,rqecKl.rx xoneur.rft 4na

olincaHlls npnHrlvlloB Qyr.rrqr'r onr,rponarur ptErI,IrIHbrx onrllqecrfl4x npu6opon I.I cr4creM,
BKIrOqas la3epHyro TexHnKy;

o rlp oopereHlre rIaBbIKoB caMocrotrer6Horo pelreHrrr rr4[oBbx 3a,qaq BoJrnogoft onr.uKr.r.

2. MECTO AI4CU.IIIJII,IHbr B CTpyKTypE OTTO,L BO
,{aunaa 4ucqrznJrrina orHocr{Tcr K r6a3osofi qacrr,r OIIOI.
tr{syrenrae Aarrnoft Ar.rcqrlnlrlrurr rrpoxoAr,rr r 4-5nr celrecrpax u 6:nzpyetcltr rra 3uaHr4.rx,

npno6per€nutrx cryAeHTal\.rr4 B par\{Kax. o6rqeo6pa.:onarejrrHbrx KypcoB (Dlr:rara, Nlarelrarura,
ocnonrr irsanronofi $usrzxlr, Teopux nepoaruocteft r.r ua:remarr4qecKffr crarr.rtcrrrra.

3sanr,rx u nparrr.rqecKr4e HaBhrKI4, [oJr) {eHHbre n3 rqpca <Ocqonrr onrnrlrD, ]ltclroJrb3yrorc,
B .{arbHeftueM npl'r u3yqeHLI[ cJreA]'mqux ArrcqrrnJrrru <Ocnos6r rnan:ronofi sJre1TpoHr.rKr4),
<Korepenrnax onrr,r*a)), <rHerranefinas onrrlKa), <BgarauoAeftcrwre JriuepHoro fi3ryrre'r.rr c
BeqecrBoM), <flprarlaAnal o[rrrKo), <Jla.:epuax rexHrzro), <Hay'rno-nccnegonarelrcrax pa6ora
B ceMecrpe), a raKx(e 6y4yr npuueHeHBl AJrt HarllIcaHur nr,mycrnoft xna.nurlznaqnouuoft pa6orrr.

3. KOMTIETEHIII4I4 OE}4IAIOIIIETOC.fl, @OPMI,IPYEMbIIX BI PE3I'/J]IbTATE
o cB oEHIlf, Ar4crlr4rrJrr.rHbr (MoAyJrrr)

B pesynrrare ocBoeHl4s Ar.rcqu[[rrHLr <Her'neftnas ot.rr'K') o6yraorquficr AoJIXeH
ocBor,rTb cJleA)'roqlle KoMne'reHrltaM:

oK-l: cnoco6nocruo $oprr.rr,rpoBarb Mr-rpoBo33penqecryro no3uqrrn Ha ocgoBe Qlrnooo([crux
3HaHrzfi.

OIIK-4: cnoco6nocruro r{I4TbIBarb coBpeMeuubre reHAeHr.u4r4 pa3Btr.rug. Tex}14Kr.r n 1exuororraft
n cnoei upo(peccuoHa"rrnofi 4emeJrbHoclu.
OIIK-6: cnoco6uocruo co6uparr, o6,pa6arrmarr, anaru3rrpoBart II CIICTEMATIISI4DOBATb
Hafruo-TexnFrecryro unQopuaqum rro reMarr.rre IrccJre,qoBaHr.rt
IIK-I: cnoco6noctrro K aHaJrr.i3y rrocran:renuofi :a4aun
npu6opocrpoenna"
IIK-3: cnoco6nocr6lo K [poBeAeHI4Io rasuepenzft I{ rzccJre,qoBarrr4r pa3Jrrarrnrrx ofiaerrue ro
sagauuofi uero.uuxe.
rIK-S: cuoco6gocrrro K arraJrr43y, pacqeTy, flpoeKTr.rpoBarrrxo n Kolrcrpy[poBr]suro B
coorBercrBr4r4 c rexHriqecKr4M 3aAaHr4etu Tr,rfioBbrx cucrelr, npn6opon, geralefi r..j. y3JroB Ha
CXEMOTEXIIT4 qECKOM II 3JIEMEHTHOM VDOBII'X

3uarr': - ocnonrr Sr.r:roco$crrax snanufi 4:rr $opuuporanrzr Ml4poBos3peu.recrofi
no3III{mo Ha HX ocHoBe; cnoco6nocnro yqurrlBarl coBpeMer{Hbre reri.Aenrltrr4 NiasBvrrls,
ofiTuqecKofi TexHI'rKr.t r.r rexsoloruft r cnoefi npo(feccuona.nssofi AerreJlbHocrr{; rrae.rn4rr c6opa,
o6pa6or:xu, anaJfirca n cucreMarn3aqrrr,r Hayquo-Texur.rqec(ym unsopnraquro n odracrn
onrl4qecKllx I4ccre,{oBaHI.I[; MgroII't a]J?;'.rtga 3a,qaq uccreAoBallr.rfi n o6nacrfi orrrr.iiqeoKoro
npub0poc'rpoenlrr; MeroAr.rKr.r npoBeAeHr.rr orrrr,rqecK.rx rlBMepeHzft u uccle.qonaurafi pa:mr.rvurx

uccleaonanrafi n o6nacrz



o6seKToB rro 3a.qanuoft Mero,ql4Ke; Texgrrqecrr{e ga]\alvs rr4rroB6rx orrrr,rqecx.ax clrcreM"
npu6opon, 4era,rreft I4 y3JroB Ha cxeMorexH[qecr(oM H gJreMeHTHoM ypoBHtx,

Yuerr: npr,rMeHrrb ocnoBbr $r.troco$crr,rx guanraft AJrrr r[oplrr.rponannx
Ml,IpoBo3speHqecKoft [o3r4UI,I[ Ha r{x ocHoBe n o6lacrr.r ofirr.IKlr; ) ,rrblBarb coBpeMeHHbIe
TeHAeHIII,IU pa3BnTnfl ontr.rqecrofi Te:(HIIKI4 u texnolorufi n cnoefi npo(lrecoraouanrnofi
AerreJrbHocrr4; npr4MeHrrB Mero,4br c60pa, o6pa6orrv, alirurfr3a r,r clrcrelfarz3au]arr Ha) {Ho-
TexHr.rqecKyro un$oprr.laqr.rro B o6Jracrlr orrrr4qecKr.rx ncclre4onanufi; aHanrruI,IpoBarb 3a,{arM
r,rccnegonaauft a o6racru onrr,rqec(oro upra6opoctpoenur; [pr4MeHflTb Mero,rdr4Kr,r ]trpoBe.qeHr4{
orrrrqecK[x r.r3MepeHfift rr r{ccJreAoBa]1r4ft pasluvnrrx o6remon no saAelllHofi r\4eroAr,rKe;
cocraBJltrb TexHr4qecK[e 3e{.AIJIdiA .qJrr rrrloBbrx onrr,rqecKl4x cracreu, npndopon, 4eranefi ra

y3JIOB Ha CXeMOTeXHT,TqeCKOM rr sJreMeHTt{oM ypoBHsx.
B.nagerr: npnilrtaur tfnloco$crnx snanuft gnx $oprn4onanur rlrzpouossperur:crcofi no3r,rrrrzr,r

Ha I{x ocl{oBe; coBpeMeHIrbIMI4 3Harrr.rJMr.r o pa3Br4Trrr4 om[qecrofi TexnrrKr,r ra rexuonorzft g cnoefi
npoQeccuona;rrnofi .qemernnocrra; uero4avu c6op4 o6pa6orr<ra, anurr43a pr cr4creMarr*a{z[ HafrHo-
TexHrrrecK)flo uuQopuaryno s o6racrlt onrrrqecKlrx ucc.ne,{onanufi; Mero,4aMr4 aHi r3a 3arar{ r4
lpleMaMu r,rccnegonarurii n o6lacur oflTlrqecKoro npa6opoc:rpoenux; Mero,qr4ra]llr trpoBelenr.rt
omFrecKrzx rn3MepeHlft u vccre,qonauufi pa::nt.mrx o6leKros no sa4alruofi ltero4raKe; amopr,rrMaMr.I
cocrarJreHl,It rexHaqecKEx 3arqarMft .t1tl rtmonrx orrrr,rqecKrrx cr,rcrerra, npr.r6oporr, Ieranei,i rz ysnon na
cxeMoTexHrFrecRoM r,r sJreMeHTrroM ypoBrnx,

4. CTpyKTypA r{ colIEpxAHIrE ALICIII4TTII,IHbI (MOAyJIT)
o6rqa,r rpy4oerrrKocrr .{[crlr4rumnu cocrannxerllsaqerHlx e4raulrq,_=)96 uacop. IIg srzx n 4

ceM 3aqeTHbD( as5 SaqElHbD( qacoB
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ts

BhAbr )"re6Hoii pa6oru, BKrrroqarr
ca.uocroxrelnryro pa6ory

cryAemoB r.r rpyAoeuxocn (n
uacax)

O6reu Y"re6-
uofi pa6orrr, c
nplrMeHeHr.IeM

uHTepaKTxB-
HIIX MeTOAOB

(n uacax / o/o)

@opMrl
TeKylqero
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QopMa
upoueNyrouuofi

aTTecTarlr414
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4 qeuecrp
I Vparnenur Marcserra.

Boruoooe y:arnenue. 4 i-3 6 2 28 4/30%
2 3neprur cBeroB;rx

noneft. OoroMerprr.{. 4
A< 4 2 4 l8 4/33% Pefirsnr-

xour:pom, Ne1
3 Kraccr,lqecxar reopurr

I43JD IeHI4t aTOMOB LI

MOneKyn.
4 6-7 4 2 4 l9 2/25o/o

6 I4nrep$epeu4.rx crera.
I,Iurept!epouerpu. 4 10-11 8 o 21. 8/36% lPeffrusr-

xonrpolr Ne2
7 AuQparrtru csera.

4 12-tB 8 o 5 22 8/36% lPefirunr-
nonrpo:r Ns3

I4roro :a 4 ceuecrp: 4 1-18 3(i 18 18 108 32/36% Srcrauen (36)
5 ceuecrp

d Bnegenue a <Dypre-
onrr,u(y. Teoput
QopMr.rpoBaHHs
omr.ItlecKofo
neo6paxennr.

J
1a

4 4 9 7 /71 tioa

9 Bsatnroaeft cttue caeta c
BerrIecTBoM.

,{ucnepcuounue
COOTHOTIEHI.I'.

5 3-6 8 8 9 4/25o/o



CnerrDamnufi ananns
l0 Ilpoxoxgeuue cBeroM

rpaHl.Irpr pa3Aena cpea,
<Dopuymr OpeHertr.

3Q$exr
BHyrpeHHero
OTPAXEHI,I{.

5 tl 4 9 3/37,s%
Pefirytr-

rourpom Nl1

ll Ocnosrr
METAJIJIOONTI,ItrU.

5 9 ?. 2 o 1/25%

t2 Onruxa arnsorponnrn
cPe.4. 3ruruncou4
IIOKAN ATEJI{

IrpenoMJIeHIif,.

5 r0-12 (i o 9 4/33,3%
Pefi:rusr-

rconrponr l,{il2

l3 Bpauenue flJrocKocrr{
noJr{prtaunu.
Ecrecrnennar
omr4qecKat aKTr.rBHocT6.

3$$err @apa.qer.

5 t3-15 () 6 9 4/33,3%

t4 Paccelrrrr,re cBera.
Vupyroe r,r Heynpyroe
paccerHHe cBeTa:

900eKr Tr.rHAaJ.{,
PereeBcKoe paccerHHe,
rou6usaquounoe
pacce{Hl.Ie cBera a
pacce[Hr,re

MauJIelrrrraua-
BpurrrogHa.

5 16-18 (t 6 o 4/33,3% .Pefi'raur-
r(oHTporrb N!3

I4roro ra 5 cenecrp: 5 1- 18 Jr5 36 63 23/32% SfisalreH (45)
Bcero

7',.z <A 18 171 s5/34% 3trcar'aeu(36),
Sraarraen(45)

Coqepxauure paBAeJroB ArrcqfirrJrr{Hrr.
JIertlluu

(4 ceuecrp)
Parqe"r l. Vpannenur MaKcBeJrJra, Bo,nrnonoe ypanneur.re.
Jlerqrzx 1. Ypannenua Marcnerma, Boluonoe ypaunenrae.
Jler<4ul. 2. Crpyrrypa caeroeofi Borntr B BaKyWe.
Jlerqua 3. llapalrerpu C'rorcca. C$epa fl.FarrKape.
Pasge.r 2. Sueprua cBeroBlrx noJrefi. O,orouerpun
Jler<qus 4. Sneprzx r,r rnnreHcr4BuocrE cBeroBrrx [oJrefi.
Jlexur,rs 5. Bexrop Ylrona-flofi srunra.
Jlerqux 6. Cnerosrre seruqr.rHbr, OoroMerpur.
Pa:Aelr 3, Knacc[.req(afl Teopfifl rllT,rrer s amMoB rr MoJrerVJr.
lTexlqux 7 , Knaccuueuca.r rmprzx urryveruu Jloper4a.
Jlexqr.rr 8. crau.rclflqeucre 3aKonbr ycpe4renM{. MexarxBr!{6l yrrrpenrar cnerrparnru,x rrrruui.
Jler<qus 9, Aro a s nore cnsroBoft sofflrl PgouaHcHoe nonrorqeHae cBsra" 3axon E1rr,pa.
Paraor 4. llrrreprfeperuq.u cnera Ilrrrepr[eponrerpu.
Jlercqrlr 10. I{rrep$epemg-rxcnera. Yc,'roBr-re.BosrtrtrcroBerut
Jlerqlrg 1 I. Ilonxnre nper,reurofi z npoclpancrBemrofi Koreperrruocm.
ITexgux l?.. cnoco6u nonyrenur untep$epenrlrEra. I,ftneplleporraerprr Mafoemcona u Iosrer.
Jlexqar 1 3 . Mnororryuenaa nue@pemgr. Jlftrrepfoporuerp Oa6pl - Ilepo.
Pa:ae,rr 5. .{ur[p anrlu.s cBera.
Jlerqua 14. ,{u$paruux cBera. flpr.rnr,un fiofirenca-(DpeHeJrr. 3oubr openenr. I4:rrerpan
KupxroSa"
Jlexqzr 15. 

'{rr(fparqur 
@penenr u 4z$paxqrzr OpayHro$epa.

Jlerqur 16. [u$paxquonnax perrrdTKa 14 ere ocuoBHbre fiapaMerpbr,



Jlerqux 17. .{n$parqzx BylrSa-Eperra,, Cnerrpa.nrnr,rfi aua,rr.rs.
Jlexqux 1 8. 3axmoqarelruar JreKrlrrr.

(5 ceruecrp)
ParAe,r 6, BneAenue n Oypre-onrurcy, Teopun r[opuupoeauun olrl.lqecroro
lrro6paxenux.
Jlerqm 1. Bne,ueuue n (Eypre-onnrry.
Jlexrlut 2, Teoprr ![opiuupoBaxr.u orrrr4qecroro rEso6paxen ns, A66e.
Jlerqzr 3. Pa:pemaroulaa cr4Jra orrrrrqecrrrx npu6opon" fonorpa(frr.
Pasgeu 7. BsauMoAeiicrnue cBera c BeqecrBoM. .{r.rcnepcr,ronru,re coorrrortrenrrrr.
Cnercrpatrr,nrrfi aHaJrItS.
Jlerqr.rs 4. Ypa"uueurar Marceerra B cpere. Arou n nore cserosofi nomrrr. Morexynapnrre
cne(Tpbr.
Jlexqrnr 5. Kounlercnaa 4l,IgreKTprlqecI<at EpoHrrqaeMocrb r,r rroKaBareJrb rrperoMreur4s cpe.q6r.
Jlerqr.rx 6. ,{racuepcr,rouurre coorgorrreHr,r{. @asosafl r4 rp}rrlrroBarr o(opoor}r cBera,
Cnerrpa.:rur,rft auanras.
PasAer 8. lpoxox4enue cBeroM rparuqbr pa,AeJra cpeg. @opuy,rrr d)pene,rr. {crosqne
ro.nurr, 3{{err rroJrrroro Brryrperrnero orpar(eur{fl .
JleKur.rs 7. rlpoxox4enue fparrr4rlbr pa:lAeJra cpeg. f parruvnhre ycroBr.rrr B ,/p€BueHr.rrx
Marcnerura.
Jlerqur 8. Brrrog :ar<onon EpeJroMJreHlrr, Oopuyau Openelx.
JIeKTIlIs 9. Hoplraa.,rrnoe [aAeHIre Ha rparrr4rly pa3,4eJra rr crorrrrle nonurr, O$$errr noJrHoro
BH).rpeHHero oTpaxeHrlr,
PagAe.n 9. Ocnonrr MeraJrJroonrnKu" roaepxuocrHLre BoJrHBr.
Jlexrlux 10. Ocnosrr r\4eta,'nroorlTr,r*rr. flo,nepHocrHrre sornbr B [poBoAstrdl4x cpeAax.
Pas4e.n l'0. ouurrca a'rr3orponHr'rx cp.g. 3.nnrnncou4 rro*a3areJrs upero*rreHl's.
Jlercqux I 1. onrurca anr.raorponHbD( cpeA, on:rrnncoa4 nor<alareJrr npeJroMJrgrur.
lrexgur. 72. rlocrpoeune fioftreHca rr ,qByJrrrenpeJroMJreHr,re Ha rpaHr4ue c aHn.orponnoft
cpegofi.
Par,qe;r 11. Bpaqenue rlJrocxocrl uoJrs.pu3arluu. Ectecrnennas orrrr{qegKaff arlrrBrrocr6,
Jlerqrax 13. Bparqenr're nnocKocrl4 fioJltplrgarpr]t. EcrecteeHHalr orrrlrqecKa;r arTuBucrcr.6.
Jlexqrax 14. Onrlrqecrn arrrrBnbre BerqecrBa. O([$errrr Kepp a u @apa1et.
PasAe,x 12. Pacces'ue cne'ra, Pe.neesc*oe pacceqHn,e, Koru6auaquounoe Daccesnue cBera r{
paccefl HLre Maugenr,rnraua-Bpu,r.nroeua,
Jlerqur 15, Pacce.f,H[e cnera. Ynpyroe rr Heylpyroe paccerurre cBera.
Jlerqlrr 16. 3$Sem Trzngalx, Peneescrc,e paccesnue,
Jlerqux 1'7. Kou6uuaquonnoe paccetnlae cnera. Paccesr re Mau4err,rurarrra-Eplrnnrc,sHa.
Jler<qru 1 S.3axrrormreJrbHar JreKurrt

JIABOPATOPEbIE 3AIItfl TI4'I
(4ceuecrp)

1. tr{nrep$epouerp Mafirenr,r:ona. Onrra-recr<a.f, cxeua. IOcrr.rpoura onrr.rqeoroft
cxeurt. Pagnra'nGre nacrpoftxra ranrep$epouer:p4 uacrpofira ua uoirocrt noue'ntoft
IIIlrpr.rHbr.

2. Mo4u$ur<aqnx TnafiuaHa - fpraua zureplpepouerpa Mafir<enr,cona 4n:r
npoBeprr.r KarrecrBa rroBepxHocrrr onrl4qecnux 4era;reft .

3. flponsno4crneunrrfi rconrpoJrl orrruqecKvx rronepxnocreft npo6trrnrl greruou.
4. I4:lrepenue noKa3areJu npi:roMneHr.rr npo3paqnoao 

"ar"p"an, 
(crer<,ra) r:

IloMotqLlo MrrKpocKola.
5. ,{r,rSparqrnx Opaytro$epa ua prrrr{qurrx rrznax eKpaHoB.
6. tr lsyren r.re 4nSpaxqraounofi. peudrKr,r.

NPAKTI{IIE CKI{E 3AII'{TI4fl
(4 ceuecrp)

1. Vpanuenr,rx uaKcBeJrJIa. BoJrHoBoe ypaBHeHr,re.



2. Crpyxrypa crerosoft norHn n BaKyyMe.
3. Sneprzx r.r r.rHTeHcr4BHocrr, cBeroBbx no;reft, Bexrop VMosa-Tlofirmrra.
4. Cseronrre BeJrr{qrrHbr. (Dololrerpux.
5. Kaaccuqecrac reoprrr H3Jr.freHnx Jlopenqa.
6. Arolra n none cnerosoft sottHH, PegoHaucuoe rrorJrorrleHrre cBsra. 3aron liyrepa.
7" I4urep$epenq\rr cBera. Vcnonue Bo3Hr{KHoBeHrrr unrep$epenqal.r. Ilonxrne

BpeMeHHofi ri rrpocrpancraenuoft KorepeHTuocrr,r.
8. Muororyrenax uurep$epenqur. llnrep(peporrterp @a6pr.r - flepo,
9. ,{uQpaxqur (Dpenenx u 1u(fpar<qux Opaynro(fepa. ,{uspaxquonna,a peru6n<a ra

ee ocHoBHbre [apaMerpbr.

(t ceMecTpj
1. Ocuosrr Oypre onrunn, flpeo6pasonanue Oypre. flparrr,ruecxue Bbrrrr4cJreHrrrt

rarrrerpauroB (Dypre, neo6xo4ttrraue n 4anrneftrueM rr3Jroxeur.r .

2. Koppenaquonuax t|ymqur. Teopeua Brauepa-Xnnquna.
3. Teopux $oprrlraponaHrax orrrr{qecxoro Eso6paxeHr.rs A66e.
4. Paspeuaroqrul cl.rJra orrrr.rqecrrnx npn6opon. Oleuenmr ronorpa$r,rlr.
5 ' vpanuenur MancserJra B cpeAe, Koun,nercnag Augre*Tpr{qecKa"r{

fipoHrirlaeMocTb r4 [oKa3aTeJrb npeJIoMJreHI4r CpeALr.
6,,{ucuepcuonnrre coorHomeulrs. Oa3osat

CuextpaJrrnrdi anaJrrc.
u rpynnoBar cKoporlTpr cBeTa.

7" rlpoxoxAenue rpa'rzrlbr pa3AeJra cpe4. fpaau.ruhre ycJrorlri{ B ypaBHeHrrrx
Marcnerua,

8. Brrro4 sanouoB rrpeJroMJrerur. (Dopuynrr @peHenx,
9. Ocnoeu l,rertulJroorrrlrrrr. .llonepxuocrnrre BoJrHbr B npoBoArlllrx cpe;1ax,
10, Pacqdr napaMerpoB un:rep$eperquonnofi raprr.rnrr Arf, pa:nrlrrHbf,K rlacrpoer

vnrep$epouerpa Mafixenrcosa u. unrep$epouerpa Ioura.
I 1" Onrr,rra anzgorponurx cpe.q. Onnuncoug nora3areJu rpenoMtreHr4r.
l2.llocrpoeuue fiofirenca l' ,qByryqe-[peroMr]eHrre Ha rpaHr,rqe c aulrsorponnoft

cpe,4ofi.

13. Onrr.recru aKrrzBHbre Bern,ecma. 31|(perrrr Keppa n Oapa4er.
14. Pacce.snne cnera. Vnpyroer r,r Heylpyroe paccerHr,re cBera.
15. 3(f (ferr Tuu4alx, Peneenor<oe paccerHr.re.
16. Kou6unaquoH'oe paccer'[,re csera. pacce.{Hfie Marr4e*'rrarrra-Epur.mogHa.
17. Brrq[creHze ,4nsparquouurrx [HTerpaJroB ,4Jrf, He*orophD( o"irou,rr* r"rro"

gKpaHoB (ruenr, rpyrnae aneprypa),
18. Brruonnenze fiocrpoeHr.nr rrofirenca ,4JIr pa3Jrr{qH6rx 3ar(aq, cB,,.axHbrx c

oJre"MeHTaMrz rro Jr{pr.r3arlv oHHofi otrrurrE.

5. OBPA3OI}ATEJIbHbIE TEXHOJIOTUU
flpone4euue reKIIIroHHbIx sau.f,flrt o6ecneqeno crrequzu .r3r.rpoBarrnbrMr,r aylp4Topx.f,M14,

o6opygonannrnrlr KoMnlrorepaMr,r rr gJrercrponurruH npoeKTopaMu, qro no3rloJrrer oonpoBox,zlarl
yreulre aer<qr.rfi 4erraoncrpaqueft (oM[6rouepH6rx cnariAos 

"

B pa-rr'rxax Jre*rrroH'oro Kypca r.crroJr'3yrorcr raKxe oneAyrourrle rexH.,ro ru:
Korraurrorepnr're cr{Myrqrlufi Jra3ep'o-r.r'AyrlfipoBa'Hbrx [poqeccoB, Jrexaqr4x B ocHoBe

Jra3epubrx nepcnertrzsurx rexuororuft .

flpr'rueneurae MylrBTI'IMea\Ia rexnonorufi (npone4enue JreKrIrroHHED( zattsruit c ;prar\4eHeHI,IeM
KoMnbrorepHLrx npesenra.qr'rfi rE 4eMoHcrpaIII4oHHBrx poJn4KoB c noMotrlbro fipoerropa nnu 3BM);

Texronorug npo6nerr.croro o6yreuur (case study).
rlpu paccMorpe'r'n Bo[pocoB [par(Trqec*oro [prrMeHeHlra, paocM'rpe'Horo

Teoperl{rlecKofo Marepl{ti.Jla, ucnoJrb3ye'rcr Ar4aJror co cryAeHTaM Ha rrpeAMer Bo3MO)r(HhD(
cnoco6oe perxeH Lrr nocrasreHHofi saraqh.

BcTpevu c yrreH6'r4 rr cfieqrraJr4craMu, pa6orarorqzMu B HalrpaBJre Hfirr pasn,u-rvs. Lr
nclroJrr3oBaHrlt [epcrIeKTr.rBHbX Jrasepnrrr rexnonorr,rft ,



6. OIIEHOTIHbIE CPEICTBA IIJIfl TEKyrqEro KoHTpoJIg'ycIIElrAlEMOCTlI,
IIPOMEXYTOIIHOff. ATTECTAIII{I4 TIO I{TOTAM IOCBOI]HT{fl

AT4CIIUnJTI,IHbI I4 yIIEBHO-METOAUTIECKOE OE UCIIETIEFII{E
CAMOCTO,STEJIbHOfr PAEOTbI CTYNEHTOB

a) o onp o c u p e fr muHz-KoHmp onn :
n 4 ceuecrpe:
ryTI{Hr-KoHTpoJrb_1
l.3auumnre ypanHeHl4e AJrt nJlocroft lronoxpouaru.recnofi no:rurr, pacnpocrpauurouleftcx

B HarrpaBJIeHr4 r,r opra fr ,
2,3armttute ypaBHeHI4e 4nr ulocrcoft mauefino - fioJrrpr,r3oBarrHofi lronoxporvra:rFrecrofi

BoJrHbr, pacnpocrpaurroqeiicr B HanpalJrenlru ocu z (o4uouepurrfi cnyrafi).
3. 3anraurur:e ypaBuenr,re 4lx nnocroft MoHoxpoMarr.rqecrofi nonrrlr, nolapu:r:raunoft no

Kpyry 14 pacnpocrpanrrcqeiicr B Ha[paB]reur4r.r ocr,r z (o4norraepnrdi crryvaii).
4. Kaxofi napaMerp gJreKTpoMarrrl4THoro rroJrr Aocryfien AJrr gncrrepr4Mer{TaJrbuoro

olpe.qeJren r B clrrae ofiTr4rrecroro Ar,ra[a3oHa 4luu no:rn?
5. Kaxono ycJroBr,re KBa3r.IMonoxpoMarr.rqHocrrr s qacroruofi o6racrpr r4 KaK ero MoxHo

TpaKTOBaTb nO nperraennofi o6nacrrz?

6. \4zodpasute [pocrpaHcrBer{Horg pacr1peAeJreHr4e BeKTopoB E , fr r raneftuo -
nonrprr3oBaHHofi BorHe, pacnpocrpau.slcrqeftcx n4oar ocrz z .

7. C0opuylupyftre [pI,IHIIIrn c].[erp[o3r,rqur4 AJUr 3JreKTpoMarHrrrHr,rx BoJrH o.rrrr4qecKoro
IUAIIA3OIIA.

8. SnerT poruarnr4THtur Bor'a B BaKyyMe .sBrrerct fionepeq'oft, Kax Brr gro nonr,uaere?
9. rlro raxoe r<p[BaJr Br.rAuocrlr qeJroseqecroro rra3a?
10. IIpv nunolnenlllr KaKI4x ycJrosuft noruonoft Sponr na:epnoro rayocoBa n1^rria Moxer

cqr,rTaTbcrr fiIocrr.rrra? orneT uo.f,cHr.rte.
11. flpu nrmo:rueHl,Ilz KaKI{x ycJroBafi soruosoft (fpour aasepnoro rayocoBa [J/rrr{a Mo)r(er

crrr,rrarrct cQepu'recrurra? Orner noscur4.re.
Pefirnnr-rcourpo.nr 2
12. Aso1pasute Ha coepe llyaurape roqKy, coorBercr'lrorqyro 

. 
nonapugonaunoft no

JreBoMy s;rJrrr[cy BoJrHe c ornomeHr{eM oproroualrbHbD( aMnrury4 "/"..= t a cp.nr.rrou $ag

MexAy Hr.rMri 5=z/6.Ilpunarn So =1,
73. r4zo6pazwe na c(fepe rlyanr:ape roqKy, coorBercrByroqyro uolxprEsonauuoft no

[paBoMy 3JrJlr4ncy BoJrHe c orgorneur4eM oproronarr,Hbrx aM[JrnryA arlar==2 u c4nurolr (far
Mex(,Ay HrzMr{ 6 = x / 4. llpuurm,So = 1.

14. tr4zo6pasure ua c$epe ll.yamape roury, coorBercrByronlyo rauefiHo _
noJrrpu3oBaHuofi nonile e4uulrvnoft uHTegcr4BHocru (S, =l), u"n op E roropofi HaKJroHeH

no,{ ynroM 135" r oclr a6cur.rcc.
15. BrrqlEclrzte fiapaMerprr Croxc,a 4rr nnocroii BoJrHbr, fioJr4pr.gonaunofi no [paBoMy

rpyry. flpunxu ft =1.
16. Brr.rucrrire napal\,rerpbr cToKca Arr n;rocr<ofi BoJrHbr, fioJrgprrgonaunofr no JreBoMy

rpyry. flpunart ,So = 1

17. Cser Mocruto Rfnu / u2f Ha3o.BeM nornr,rft cneronofi rroroK, rrocrJJllourrfi. egunrzqefi
cnerxrqeficx rroBepxHocrr,r B o.qHy cropoluy, T.e B TeJrecH6rft yrolr t2 = 2n . .Flafiru nrrpaxenr,re
Nrs R , ecJrr't ricroqHr,r( noAqraurercr sarouy Jlav6epra r.r rrMeeupKocrb B. = B u ne
3aBr.rc{uylo or yrna na6ruo4enrax.

18. Br'r'rlacrure napaMerplr CT orca 4rx nnocxoft nornrl nr.rnefino - fiorrpr43onaHgori rro.[
yrtou n /3 K ropr43ouTalr6Hoft ocn, flpurrxrr Sn = l.



19. I4so6pa:ure na c(fepe flyan.rcape roqry, coorBercrBlrorqyrc nonapr.rsonanuot no
npaBoMy sJrJrlr[cy BoJrHe c orHorrreHrrerr rraa;roft u 6onruroii oceia b / a =l/2 u yrJroM MexAy
bolrruoft ocrro eJrJrr{nca u ocrro a6cqr.rcc, p mrtsru tt /4 " llpunmr 5o =1.

20. \4zo6pasnne ua csepe flyan:rape roqKy, coorBercrByrorqyro no:rxprasonannoft no
lreBoMy sJIJrI,mcy BoJIHe c orHorrreHr4eM rraanoft ia 6onrruofi oceia b / a =1/2 r4 )TJroM Mex,qy
6ommoft ocbro gJrJrn[ca rl ocrro a6cquccr, p as:usnt n /3,Ilpunmr ft =1"

21. r4zo6pature na c$epe ryamape roqKy, coorBercrByrouyo roarpueonanuofi no
JIeBoMy sJrJll4rrcy BoJIHe c orHorrreHr4eM rr.rarot u 6omurofi ocefi l/3 fi )TJroM rntett4y donruroft
ocbro grrJrrrnca 14 ocrro a6cqrcc, pasffitut 7r / 6 .llpzuxt,so = | ,

22. B ueHTpe rrrapa HaxoAr4Tct :roqeqguft r4croqHr4K cBera, r.rMerotqufi culy cnera 1

xandena. HafiAr,rre ocBerqeHHocrr nonepxuocrrz (n [m]), eclu pa4r.ryc uapa paaen 0.5 la.
PeltrnHr-fSglprb3

1. llso6pasrzte KraccuqecKlro aroMHyro uo4em Toucoua r4 sairr4urlzTg ypalueHr,re role6anuft
onTrrqec(oro gJreKTpoHa.

2. C$opuynupyftre yclorr.rx rasryreHnr,qBrrxyqrrMcr 3aprAoM.
3. Kax 6rrcrpo Ii3MeHqerct B rlpocrparucrBe rlepeMeHHoe greKTp[qecKoe rloJre, u3ffyqaeMoe
,4rrnoJreM, no cpaBHeHr4IO C TTOCTOTHHETM trOJreM 3aprAoB, ero cocran:rxrorqlrx?
4. klurytae'r JIII ,qI4[oJIB B Ha[paBJIeHI4I4, rlepner{ArrKyJrrpr{oM Haurpar}Jreuurc rone$aHraft? Orser
o6ocuyfire.
5. Izlsny'raet JIIr AarloJrb B HafipaaJreurrn, KoJrJruneaprroM Ha[paBJreHr,rro .rone6auufi? Ornet
o6ocuyfire.
6. rlpu rrmonHeHuri KaKr4x ycnonr.rft cnpaBe,qJrr,rBr,r clre.qyroqfie Bbrpaxen[s Anr,r noneft,

-1r.r3nrraeMbx .rxnorreM E = |p,p, l,1t - r I c)ll, fr = - 4V, pV - r I c) | ?C'r czr' '' \

7.. florcaxzre, qro BeKTopa i (opr n Ha[paBJrerrr{r{ ua6mogenzx), -E lsrercrpvuecnoe none) ra

E (uarnunroe none) 4ax xnaccraqecKoro ocqr rJrrropa cocraBrrror npaByro ,rpofrKy.
8. .f,n:rserc.f, :rz arouurrit Ar,rrroJrb BbrrsoKo4o6poruofi/ nrasro4o6porHof, i[c:relaofi? orser
odocuyfire,
9" tleuy paano cpenHee rro 3reKTpuqecKc'My noJIIo r;rl aucawlrrs He3aBr.rclrMbrx ocurrlutooon?
Karona cpe4nrx r4HTerrcr4Buocrl AJII roro xe aucau6nx?
10. Karue $nsra.recr<r.re uexafiH3M6r npr{BoAsr K yruupeHr,rro cnerrpalrnrx uaruft?

n 5 ceruecrpe:
PenruHr-fSglruE_1

1 t. 3annurure rup:Dr(er{rlre AJrr ecrecrBeHHo - yruzpennofi m-rurau.
12. r{eu orlpeAeJrrerc.[ c[eKTpairbHat rnupl,rHa Ha [oJroBrrHe BBlcorbr ,IIJL ecrecrneHno _
yruupennoft nranuu?
13. cparunre no fioprAr<y BeJrrrqr.rnbr ercrecrBeuuyro n AonnepoBcryro urrpr4gbr nrnauit pstn
o.4HOrO r,r TO|O Xe aToMa.
14. Bosl\aoxuo rlr grcrleplrMeHTtulrno Ha6nrogat ecrecrBeuno - yrurapennrrii rconry I twttuu?
15. Karona (flr:ravecr<ax upr,rpo4a croJrruoBr.rreJrbnoro yurr.rpenrar?
16. Karofi BuI r4Meer KprrBa-,r pe3oHaHcuo,ro nornorqeurzx?
17, C$opnynupyfiTe ocHoBHoe orJrrrrrr{e oAuopoAHoro yrurlpen[, or Heo4uopoAuoro.
18' llorcaxure, qro oprorouanLHo - norspr.r3oBaHHBre cBeroBBre uoo""t ,r" 

"H:rep([epupyror"19. Karonu yc:roBr4r ocyqecrBJreHrr{ crarlr4ouapHofi uurep(fepeuquonuofi rrLprrauri? 
-

20. B anrcp$epouerpe Maftrenbco'a r cfiny rex'oJro 4rrecKr.x norpemnocrefi rre yAaJroc'
u3roroBr4l'B cBeroAeJrr,rreJr6 c R =T =u2 . Pea:rcrro R = 0,5g . Kar rngMer zrc.s nntr
uurepQepeuqr'roHuofi raprnur<u IIo cpaBHeHrzro c raAeaJrBHbrM TeoperfiqecKzM crvqaer4?
21. 9ro oguaqaer $pa:a: <Hnrep$epoMerp HacrpoeH ua 6ecrcouelro -rpon1,- nonoa,y rroJrocbr
roue.ruoft urr.rpuur,r?>,

Pe@sgr@!_z



1 . Ha rounyro nneuny ( z = 1,33 ) naraer napa,rnemur,rfi nyuox 6enoro cnera. vron
rra4e}Ixa Q =52" . flpn raxoil ToJIIqLIHe rIreHKIr 3epKarbuo orpaNenurd cner 6ygor nau6onee
cl,rJrbuo oKparleu n xemrdt qnet ( ), = 0,60nxu\?

2. Hafitu MI{HI{ManBHyIo ronulrHy TIJIeHKu c rroKa3areJreM npeJroM,l.eHrrr n "=nJ3 , npu
roropoft cner c 4.nr.ruoit rolurr l, =0,6tlurcn [c[6rTbrBaer MaKcr,rMrrJrbnoe orpa)KeHr.re, a cBeT c
4mauofi ronnrr 4 = 0,40nr<u He orparxa€Tclr coaceu. yron uagenru cnera pareu 30o,

3. ,ftrr preurrre'ur rrorepr, cBera H3-3a orpaxeHur or [oBepx'ocrr{ cre(ra creKro
IIOKPEIB'IIOT TOHKIIM CJIOEM BEI{ECTBA, C NOKUBATEJIEM NPCJIOMJICHII{ N'O^Ii, IT'.- N -
loKa3areJrb [peJroMJreHr,rr crerna, B 9TOM CJryqae aMnJrr4Ty,qbr cBeroBbrx role6anuft,
orpar(eHHbrx or o6erzx uonepxnocreft TaKoro cJror, 6yg;,n o4r,traxorrnru. flpr,r raxoft ronrqraue
sToro cros orpDl{areJlr'Haq cnocodnocru creKJra B HalpaBJreHr.rrr HopMItJrr{ 6yAet panna ny.rro
Ars cBera c .qrlnoft sorurr 2 ?

4. Cser c 4mluoft lonnrt ). == 0,55,uwt [aaqaer HopMaJrr,Ho Ha noBepxuocrb qrer(JrrrrHoro
rnr'rna. B orpD(eHHoM Cnere ua6mo.rlaror cr4creMy uurep$epenqrzoHHf,[x roroc, 

',puqeMpaccrorHlre MexAy coceAHnMr4 TeMHbINtrr rroJrocal\{r4 Lx = 0,27uu , onpe,'lenr,rTb y.orr Mer{Ay
rpaHsMr.r KJrr,rHa.

5. Ecnu B cxeMe r.rurep$epouerpra Mafirenrcoua 3epKano, pacnoJro)r(eHHoe B npaBoM
firerre' ,qBr'rxercf rar(xe BnpaBo> ro uurep$epenqrroHHrle rrOJrOCrr B noJre 3peqlr, pMeqarorc{
BlpaBo rrJlrr BJreno (nenyxnoe savepxnl,m)" lloveuy?

6. I{urep$epouerp Maftrenrcolla ocBelrlaercx crleprnuecroft lronoxpoualrvecrcofi
nomroft. tr{so6pa-:nre (xavecrreuno) nrr4 rEurep$epenqrotnroft Kaprr.rH6r, na6lrro,qaelurofr na
nr,xo4e lrn:repqpepoMerpa.

7' oqenure MaKcrrMaJIr'Hoe paccror'rre, Ha Koropoe Mox'o neper,teuarr, 3eDKaJro B
Merpororl'rqecKou r,rHrep$epolrerpe MaiircenrcoHa, ecrr.T oH ocBer{aerc, 

"nau"arrrr.tpuu*oo-He - Ne 
'azepoui 

(l' = 632.Bun ) asny'arorqurra ,qBe npo,qoJrb''rx Mo.q6r -- ,o'pr.rHa crreKrpa
r.r3JryqeHur du =100 Mfq.

8. floraxure, rrro nJrorqa,Uz son @penenx (no rpafinefi Mepe AJr, 0_ofi, 1_oii,...m_ft)
flpa.Tr{rrecKr'r pannu. vra:anne: [JrorrlaAb c(feprauecxoro cerMeHTa 4aercn {opuynofr
S = 2tnh; r4e r - pa1uyc c(feprr, fr - nutoo:ra 

"errrae"ru.9. Ha pucynxe rroKa3iura cxeua pespa*oMerpa - npu6opa Ars r43Mepe'rfi rrorKa3areJ'
npeJroMJreHr'rr npo3paqH6rx cpe4. 3aecr li - y:xar xreJrL, ocBeu{aeMur a""ro* c 4luHoir nolurt
)"=0'589umt,1 ra 2 - rroserEr anznofi / = 10,0 cu. rTpofinx 4lrarfparuy A c anwr lqcrrrMrr,
cner uureplpep[pyer Ha sxpaue 3. I] Haqa.,'re e o6er4x KroBerax HaxoAnrcr Bo3A]x c
[oKa3arereM npeJroMJreHr4r n =1,000277 .trocJre 3aMeHbr Bo3Ay(a n rpy6re I arr.rrr,raar<ont
Kaprr.r'a cMecrliJracB BBepx [o erpany na iy'=17 nonoc. Onpe^eJllrr. rro*a3areJrB
npeJroMJreHrn aMMuaKa.

10. B unrep$epouerpe Maftrenbcol{a rrpu flocryfiareJrrnoM .qBr4xeHr,rr oAHorcr r4:] 3epKaJr
Br4rHocr6 uurcplpepeuqr'ronnofi rapruurr npu ero ocBerqer { xeJrrBM ,4y6nerou Harprzr
(4=5890A,4=5896A) nepr{oArrqecKr' }a{errBrrrarrac' Ao 0. o6sscHrErr t['sn.recrcyro
npupory s$(berm u uafiru fiepeMelrlenlre 3epKaJra MexAy nBw.rr fiocJre.qoB€rrerrr,H6rr\4r,r
ucqe3HoBenr.uMn raureEf epenqr,romroft raprr.nrr.

11. ,{na nnrep$epouerp a ea6pu - Iepo c 6asoft d = 2,5cn. oupe2e,narr: a)
MaKCUMa,'IrHbrfi nop,rAoK nurep(fepeuqurz: AJUr cBera c .qrr.uroft soru'r .x, = o,Surta ; 15) a6,*.cm
cno6oAuofi .qr,rcnepcr.rr.r 4nx rofi xe aJrrrHr,l. BoJrHhr.

12. Znrep$epouerp (Da6pu * flepro ocBerrlaerc, rayccoBbrM nyuxour He_Ne rcsep4
IlprzqeM cilM raurepoepolrerp HrxoAr{Tc,r n 4all6neft 30rre flyqKa. iy4", o" na6,:rr,04arr,cx
xapaKTepnar zurep$epeHqr.roHHar Kaprr.tra B nr.r4e xoleq? Oreer o6ocHvrire.

P*:urrr-roxfg5]



13. Ha 4u(fpanqnoHnyro per[erKy rra,qaer HopMaJrbHo BoJrHa c Arrlrlo:h eornrr
4 = 0.65 pm . flpu erorra yrol 4ra$paxqurl Bo BropoM nop_,rAKe e n = 45" . OupeTlenrarr yron
.ql{oparuuu (pm B rpe-rbeMnoprnKe IJx[ AJrr4Hf,r BoJrHbr 1z_0sw.

14. IIpu HopMaJrbHoM na[re*uu crlera Ha luQparqr,ronnyro pemer*y oKa3aJrcrcb, qro no,q
y|noM gt = 35" An(ppanapyror BorrHbr c 4=0.63pn u 4=0.42pm, npuqeLM IJI, nropofi aolnbl
Maxcr.rMa[bubrfi nopr,qoK B cleKTpe m=5. Onpeletr,rrb nepuo,q pernerKr.r.

15' onpegeluu,qJII4Hy BoJIHrI 2 nonoxpolaaruqecKoro cBera, HopMrurbgo fiaAaroqero ]ra
pellrerKy c neplroAoM d = 2.2W ' ecJII'I yroJr ap Mexry HarrpaBregr{rMrr Ha .MancrrMyMbr

lepBoro 14 BToporo [oprAKoB cocranrse,r 15" .

16. cner c Anr'rnofi BoJrHbr , = 0,53 pm 
'opManb*o 

nanaer Ha pefirer*y, fiepuon Koropofr
d =lSpm. onpe4enr'* yrcr (p c HopMaJrBro K perrrerKe, rroA KoropBrM o6pa-:yercx MaKcr,rMla4
uarz6olr,ruero [oprAKa.

17. Cner c .qrrHoii BonHbr 2 = 0.:i3 W rio!, yrnou ,9 = 60. ralaer Ha peuer6y, neprroA
KOTOpofi d =|.5w.onpe,qenr,rTb yror (p c HopMaJrbro K perrrerKe, no.q KoropbrM odpa:yercx
rrraxcrauylt uaz6oJrbllero noprAKa.

18. B (for<a;rrHofi uocrcocrra cnerrporpasa 6rr:r uonyren cfie*rp xeJrroro 4y6neraHarpr4r c cnoJrb3oBaHr4eM ,qByx pa3JrErrHbrx pelreroK (crra, przcyuor). Kar cooruocsrcx
napaMerprr pemerKpr nl u nr, N, u 1y', (orner n repMr4uax <>,=X

19. Onpe4erz* AnrrHy BoJrHbr cnerrpa,rruofi ,,unuu, uso1pax<enne roropoii, raBaeMoe
Aratppaxqtonuofi pe[retroft B c[eKTpe 'Iperbero nopsAKa, corna4aer c uso6paxenr.reM JrrrHrrg
)" = 486 "luu n c[eKTpe r{erBeproro nops,qKa.

20' c$opuynupyfire r<paenrre ycJroB'r Krapxro$a AJrr Ar4epaKr{r, onuofi sa4ilvu. B verra
cMbrcJr <o rrrraqecr<oro upra6nrExel*rx> ?

21' KarryIo pa3pelnarou{Yro cI.rJIy AoJrxeH IrMerb crrerrpaJrrnr,fr annapar .qJrrr pa3pernegr4t
xeJiroro Ay6trera 'narpw (), = 589.0n:v , ),2 = 5t9.6nu). Kar<ono 4onxuo 6H:rr uDH sro1{
MI4Hr{Mairr,Hoe qr, cJro rurprxoB N,i" } ruropaxrurouuofi perrrer*rr, pa60mrou1eft B [epBoM
[opsAKe, vro6 ona pa:penrana s:ror .4y6ner?

22. Lrsrn'e*sercs, Jrr.r pa3penTaroq as, cr4'ta gra$paxquouuofi peurerKr,r np' H3Merrerruu yrJra
rraAeur4r caera Ha sry perrrency? (Orner noxcrrzrr).

23' c$opuynupyfiTe [pe]'IMyu{ecrna S,asonrx orp,(areJrb'r,rx peme'o* (srtreirerroB) B
cpalneHr{ra c aM[JrI,rryAHEMr] pelrerKaMrz, pa6orarorqlrur,r na nponycranr.re?

- 
24, Brr nonyvaere roJlorpaMMy Ma,reHr'Koro 3epKaJIbHo - orpaxarcrqe.ro uapla^a B cxeMe

Jlefira - Vna.rnuerca. Hapucyftre Karrec'le'Ho 
"rg 

.rou"p"en"r if oroelrynror.rr.r. 
"

6) eonpocot x oxtuueny
n 4 ceuecrpe:
1. Vpaaneuna Maxcaelna (o6rqufi crryvari u n nar<yyrrre),
2. Bonnosoe K)aBHeHr.re. Brrno4 r,rs ypaauenuft Maxcrollra.
3. fapvouuuecrtre BoJrHLr. Vpanueuux nollr: rrJrocrar, c$epnuecrcar,
4. Sner<rpor'rarur,r'aJr npfipo,qa cBe'roBbrx BoJrH r ee sKc[epr.IMe'TaJr'rroe rroATr]epx,qeHv e

n onr,rrax fepqa.
S.I,Isnyrenue peairr,H'Ix rrcroq'r,KoB. Mo4ynr.rponarrl*re BoJrHLr. Cry,raf'o

MO.[yn hpoBaHHble BoJrHbl.
6. fayccon n) {oK, Kar( Baxnefilruft,rrzn nagepHrrx nyqKoB. Cnoficrra rayccoBr,x nyr{KoB.
7. Cnexrpa:nuoe pa3Jrolreurze B ourrxe. flpanqun cFeprro3nqurr.
8. llolrpusa4rar cnera. flonepe.rnoc.rr cneionofi uon"u, 

" 
cno6o4uou rqrocrpaHcrrre,9. Cocrosl*x rIoJr{pIr3aIII{a n.nocr<ofi MoHoxpoMarfiqecxofi sor'rt. Ornurrurvecxaa,

KpyroBu, nnneftHa-r nonrp u3a\fipr"
10. flapauerpu Cronca.
I 1. CSepa llyarrxape.



12. Ioror oneprzfi s cneronoft no.rse. I4nrescunnocrr, cBgra.
13. Sueprrr, uolquocrb, r4HTeucrnBnocrb cBeroBrrx lryqxoB r,r r4Mtryrr,ooB.
14, Ocuosurre nonxrrar 1|ororuerpara,
15, Arorr,r rar sneltenr:apnrrft ucroqHl{K cBera.
16. Peurenue sa,qaqu 06 r.r3ryrreur{rr KJraccrruecKoro aroNra./ arlno[f,.
17' fapuonu.recxue rcone6aur.rx .{znors, floruat l\4orrl'ocr6 l{3Jryqe'rrf, ,qlinoJrr,
I 8. Pa,quarluouuoe 3aryxanr,re.
19. I{snyrenae anca .r6.m ocrlr4JrJrrropoB. Cuerrp r,r:nyvenrl.a.
20. Ytttupeuue cnerTpaJrbrrbrx nIEruaft: ectecrnenuoe, AorrJrepoBcKoe r4 croJrKHoBr4TeJrBHoe

yfirrpeHne.
21. flonstue oAHopolHoro r.r HeoltuopogHoro )ltuupeHr.rr.
27 . Iluueizrtt'tia ocqfirrsrop B nore cneroBoft nomru, flonrorqelrue cnera ocqu,]rJg1r.opoM.
22. flonrorqenrae csera ancal{6reM. ocqrrnJr{Topon. 3arou Eyrepa
23' tr{nrep$epenr{rrr cBera. onur rosra r<ar neprrd rEHrep$epeHquouurrft eKcrrepr.MeHT,
24, V closue Bo3HrrKHoBeHrrr unrep$epeuqvounofi rapruurr.
25. tr{nrep$epouerp Mafixenrcona. HureprfepeHrlas MoHoxpoMarrqecKrrx BoJrH B

urnepSeponerpe Maftxenrcoua. Hacrpoftr<u unrep$"po*"rpu.
26. llolocrr parHoro HaKJroHa u norocrr paBnofi ToJtrqr,rnbr.
27, Mutep$eper.qur HeMonoxpoMarrrqecroro cBera.
28, flonsrfie su4nocrl uurep$epe.nqrzouuofi raprzHrr.
29. 14Hrep$epeuuur cayra.fiuofi cseroaofi norHur.
30, I4nrep$eperulu{ cBera or rrpor.,rxeHuoro r{croqnr,rKa.
31. Ilousrue npeueuuofi u npocrpcmcrneunofi KorepeHTHocr[ cBera,
32. Muoronyrenar lrurep$epeHqul.
33. Flnrep@eporrrerp Oa6pu - Ilepo. @opuyna 3ftpu z ee uccJre.qoBarr ue arw,

npoxoArulero cBeTa.
34. In(bpanqus cnera. ponl 4u$parqnounrx sslperron n onrr.rre.
35. llpr'*rqun fioftrenca - opeHenx. 3onri 

-@penenx. 
,er$par<4r.rouuufi. nurerpa.n

Opeuena.

36. llplrHrlnn Ea6r,nre. [onolur,rrerrHbre gKparrbr.
36. PacxoarEuoct cBeroBbrx nf{KoB B creri 4u$paxquoHuofi reoplrn.
37. ,{uQparqr.roHuar orIeHKa Mriurzn{aJrrJHoro pa3Mepa [ytffia B Sonyce.38, Konr'qecrseuHoe peurenr.re az0par<qfioHtroft ganaq".- lirrrerpu.rrrnzu, TeopeMa

KupxroSa"

_ 39. fpanuuuue ycJroBrar Krpxro$a. ,{u(fpaxquonuufi unrerpa:r Kr.rpxroQa _
fe:nlrrolrua.

_ 40. ,{u$parqu Ha nepfio,{I,r.recKr.rx crpyKT}?ax. Ocnonnrre rzn6r pelrerox.
r 5 ceuecrpe:

1. Ilpxuoyromu M aNlrmrprry1rral perrrerra.
2, Cnercr:panrnoe ortrcaHlre fipocrpilrrcrBeHHofi crpyrryprl cBeroBoro nors,
3. JLzusa - onruqecxfift ereNreur, m,rnoruaroqrzfi ,rpao6i*ouu""e @ypre.
4. Teopux Qoplruponauux o[Tr.rqecrioro ugo6paxeHlls no A66e.
l.  "Sp*q"" Opalrrrotpepa, nun r,pocrpar,"inennoe @ypre _ upeo6pasonanuo.
6, Paspemarorqar cr,rra orrTnrrecKfir rrp"6opor.
7. fpaHr,rvnrre ycnoBr.rt .qJr{ rroJrr Ha. rparrr4l{e pa3Aena.
8. leouerpur orp:DKenr,rr u npeJroM,[eHr4r.
9. Ooprraynn @peuelr. Yron Eprocrepa.
10" @agosrre coornorrreHrrr Ha rpaH:tlqe pa3AeJra cpe,q,
1 1, Orpaxeuue cBera rrpu HopMaJrbrroM na,qeHr4r.r Ha rpaHr,rqy pa3.qeJra. Croqque so:r'u,,
12, flpocrernenue orrrrrKrz rl.qr.rgreKTprrecKrre 3epKajra.
13" Ionuoe nuyrpeHHe orpat(enl,Ie. tr4cc:rerosaHrae rrperoMreHgofr Bolurr. I4ccrrepqonanr,re

or:paxeunoft nomrr,r.
14. Onucatue snnenuft na rpan[qe ]MeraJrJurqecroft nonepxuocrtz,



15, Moaelr cnno'ruofi cpe4rr" Vpaauenr,ra Marcnelna .qnr cnnorunofi cpegrr.
16, Knacctr'{ecrar Jlopenqencras/ ocrlurr.f,Topurrs Mo,qeJrL cpe.q6r.
77 . [ucnepcut u ronrorrleurre cnera n rutneftsofi ueorponnofi cpege,
1 8, Hoprrra:unax rr anopMaJrbnar,qrrcrrepc:zs..
19. PacnpocrpaueHrre cBeroBoro rrMlyJrr,ca B ,4rrcneprapyroqeff cpe4e. @a.:orax r.r

rpynnoBar cKopocrrr cBera, (Dopruyna pelex.
20. Crpyxrypa creronoft BoJrHbr B aHr43orponnoM KprdcraJrJre.
21 " Marepuanrnoe )paBnerrlre aHu:orponuoft cpe4u. Tensop onruqecKofi

BOCIpT4LTMTTI.IBOCTLI.

22. Krraccu$urcaqfir Kpucrruurt,tqecrr4x cpe.q.
23. co6crseu'rre cocrorHrrr noJr'pr,Barlr4r,r cseronofi norH' r anusorpounofi r:per4e,
24. Bt'''uc'enue cKopocrr{ paclpocrpaHeHr,rr Heo6rrxnonennofi noJrlrbr B o,EHooclroM

Kplr cTaJrJIe,

,{nofiuoe rryuenpeJroMJreHrre H' rpa'rrqe c a'rr3.Tponnot cpegoft. rl0crpoerurEe
fiofireuca.

26. flonyreuue fiorspr.BoBauHoro oBera. (norrprrcarluoHHrre npr43MBr).
27-' auwtus noJUIpI'I3oBaHHoro cBera, (xpv cra,rnavecxr{e rrJraorurrbr r4 KoMle6cgrop6r).
28. Zcryccmeuuar rurn3orpofi]u. tie(f q[errrr Keppa r.r llorcenrca).
29. (Dpene;rencr< afr Teopvfl onrlrqecr<ot arr"uno"ia.
30. Marnrzruoe npaqe'r,re rrJroc*oc.Tr{ noJrrprr3arlr,ru (e(b(fexr @apaaerr). onr'rrrecnrzfi

BEHTI,IJI6.

31. 3a4ava pacce.f,Hus cBera MrzKporracrrzrlaMr,r (O1p1|ercr Tzu4a;u). 34naua Mu.
32. Molerynrpuoe (peneencnoe) paccernrre cBera-. 

-

33. Kou6r.rnaquoHHoe rr MarrAeJrbIIrraMM _ 6pr.rnnroeHoncrcoe paccernrle cBera,
34. Cnempocronu.r Kor46uuarlrroHr{oro pacc""nru" crera.

e) eonpoctt x canocmonmentHofi pa1ome cmydeuma:
no 4 cenecmpy:

1. llpunqlru cynepno3nrlr4rr B orrrrarce HIacr4T. qro. .,:
2. Bornronofi (fpoHr: - sro . . .;
3, Inocxax rrlonoxpoMaTr,rqecKa{ BCTIHa _ 9TO BOJTHa y KoTopoi ,..;
4. C$epuvecraa MotoxpoMarx.rqecKa, BoJrHa _ gro Borua y Koropofr . . .;
5. Vpa"eneuue g:ra nlocrcoft uonoxp,oMarfiqecKofi BoJrHbr rzMeer Bu.q: , . . ;
6' B cno6oAnou fipocrpancrBe sJreR:TpoMarHr4THar BoJrHa rro11epe.rga. llTo sro ogga.raer,/
7 . frpasan notxprr3aqr{r coorBercrByer BoJrHe, gna noropofi npa pacflpocrpar{e.Hr.fi or

r,IcroqH Ka r ua6.nro4ar:enro ...;
8. Han6onee o6qufi ua4 no;rxprasalpln cBeroBoro nyqKa .... On xapar<:repr43yerc,

cJreAyrotqr.rMlt uapaMeTpaMrr,.. ;
9.Kpyronax (unprcynxpnaa) noJrrpr3arlu.rr rBJr{ercr qacrH'rM BuAoM fiorspr* arliar4glrrnnruqecroft r4 xapa"KTepri3yercr . . .;
10.JluneftHas noJrrpr*au[r npoAcraanser co6oft npocrefilrufi cnyraft nonrpu:u ,,Irro'Horo

cocTosHut, npr.I KoTopoM ,. .;
1 1'B onrure oc'oB'bre BeJrI4qzHr,I, xapaxrepr.r3yrolqr,e cBeroBoe rroJre r reoperrrqeo*oM

onucaHul{ - 3TO .,.;
12.B onrurce ocuonHoft renr'uuuoft, xapaKTepr€yrorqefi cneronoe nore Er 

'KC[epr4MeHTe.fiB[g,eTcg . ..;
13. Tlnreucr.rsuocrr cBeToBoro [oJr, _ 9To . . . ;
14. Kpnnar ur'r4nocrr'r qeroBeqecKoro Hra3a onpeAeJrrer ero qyBcrBr.rreJr.Hocrb Kpa3r[rrulrM IJrnHar4 BoJrH tr r,rMeer cne4yrrrqraft nz4 (nprEruepno);
15. Iloroxrqnficx t4Jrrz paBHoMeplro p,rrzNyrqufic.r saprA He ri3Jryrraer, r43Jrfraer 3ap.flA, . . .;
16, Ecrecrnennas (panuauuonuar) mupuna cnerTpaarqofi ru.rnur o6ycn.orneua . i.;
17. ,{onneponcroe ymfipeHr.re cnertpa,ruroft lzurara o6yc:rorneno . . . 

j
1 8 . Crolrononr,rreJrbnoe ylrr4peulze ,crleKTpaJrbuo it ttwlruu o6yclonneuo . , . ;



19, Cpe4uee uole/ cpegnxr r,rnreHcr,rBHocrb ancaNrdlrs HesgauMoAefcTByoqu.K
ocqlrnJlrTopoB paBHa 

" ", ;
20. B 4anrneft soue rayccoB rryqor( rrMeer rrparTurrecru .., roluonoft $ponr;
21. B 6m,rxneft goHe rayccoB fiyqoK r4Meer [paxTrrqecKr.r ... nonnonofiSpour;
22 . klzodpazurs cxerr,ry uurep$epouerpa Mafirelrcona,/ Ionra;
23. Vclorue cyulecrBoBalrrrr unrep([epenquu cocrorr B ToM, qro ...;
23.Blr4uocrr uurep$epeuqr,rouuoii Kaprr4Hbr onficbrBaerc, O;prynoni . . . ;
24. Bperux xorepe'T'ocrr'r- cBera - sro napaMerp, oupe'enreurrfi cne;qyrorryrnr o6pa.orrr;
25. Ilprznqnn fiofirenca-Krapxro(pa $opuynupyercs cre,qlrorqr,rM o6penou:;
26. wc'o @penena xnnxercr gaxreiirued xapar<repucrnnofi 4raopaK{ufi u noKai]brBaer,

27. fiu$pax\uoHHarr.qm{Ha Zd -ir.ro AruHa Z nprnxoropofi...;
28. fpaura'rurre ycnonzr Knpxrosil xnnxrorcr npr.r6nr,r3ureJr6HbrMr{. orrr,r raror

fipaBr,IrbHbtrl pe3yJrbrar roJrbKo B cJD^rae;
no 5 ceuecmpy:

L ,{an onpeAeJreHr4e rro uxrux ,, nutt*zx" soua n 4u1pparcqr.ronnofi reopult .2. fint onpeAeJrenr,re nonsfl4lt ,,6rrDKHxs" 
soua n arr$paKqlrouuo]U reopura.3. .{arr orpeaeJrenr4e rrou'r.'r "yrnonax ruo"p"r" ai6p*q"ornofi pi;,;*r.4. larc onpeAeJreHr4e no'rrr4rr "pa-:peuaroqar-cnoco6nocrr lcr.rra; arr6parrluonnor

peru€rr<r.r.

5. 9en onpe4enrerc_rrpffipeu,rorqax cnoco6nocu uraxpocrona?
6. 9eu onpeAeJrrercr pa3pem€rcqau cnoco6uocrr renecrona?
7 . Jluueimas, o[Tr4qecKarr cpe,!,a _ 3To cpeAa, 4nx roropofi ...8. .{r.rcnepcrzx onrtrqecrofi cpe,Abr _ gro,,..
9. Aarc orpeAgJreHue ,totr"rr" <$a:onar cropocrr4 cBera>.
10, .{art onpeAeJrenae rronrrru cpyrrnonarr cKopocrr4 cBera)"
I 1. ,{atr onpe.qeJreHr4e rroHsrr4.{ "EopMalrHM" grn"p"^r.
72. [ars onpeAeJreHl,re flousrr.rs "anor4amual', gaonepcul,
13. C$opuylr'rpyfire rpanr'rvnrrr3 ycfioBrlr rlrr raxreuur.rarr,Hoi KoiMrronegThr DeKToDaa-

^& Ha nrocrofi rpaturle pa3rleJra AB)4< cpel.
14' C$opuynupyftre rpaHuunrrr] ycJroBr,rr .qJrr Hoprr,rzurrnofi rounonenrrr nercmpa D

na nnocroft rpaHr4rle pa3AeJra AByx cpe,q.
1.5. Ilonsrlre "yrol Eprocrepa".
I 6. floHsrne "noluoe rultpenuee orpaxeur,re,,.
1.7, A*, onpeAeJreHlje rroHtraft "r,rsorponuan', u "auusorponnax,, cpe4a,
18" OnruqecKa"fl ocb KprrcrrrJrJra._ gro .".,.
19. firanHas nnocKocrr B annso:rponnofi cpeAe _ 3To . . ..
20. lns onpe.qeJreHrre flonmzft ognoouroio rr .qByocHoro KplrcraJr,na,
21 . O6mcnoseuuar BoJrHa B o,quoocHoM KprrcraJrJle _ 9To . . ..
22. Heo6rmuogeHHar BoJrHa B o.quoocnoM KprzcraJrJre * gro,.,,
23. I4zo6paztns Ea pacynKe BauMuyro opneurarlr4ro BexropoB E , D , E , u S n

o6rrrnonennofi rz ueo6rrruorreHnofi sorHe.
24, rlro raxoe <nonxpu:arop>? Ilpure4ure upunaepu Sra:r.rvecxofi poalzsaqur.r

AaHHoro onrr.rqecKofo ycrpo.fi crra.
25" 9ro raroe <{erneprr/ nolyBoJrnoBrur rrJracrr4nrar>? llpr,ree4r.rre npr,rMeprr

^ , Orasuvecrofi pe rr{3aJ_lr,rr,I Aaltrroro ofirr.rqecroro ycrpoEcrBa.
26. r{ro rar<oe <eSSexr @apagen>?
27 . [aftre onpe4eJreHrle rroHrrrrrr "ynpyroe" paccef,Hrre cBera.
28. laizre onpeAeJreHrre [orr{Tr4r "ueynpyroei, pacce_,rnrre cBera,
29. flpltqrnrr $opirauponauu_r rco6paxeur.rfi .

30. llpr.rrrqzn fioiiresca n $opnSrnzponre KupxroQa. .{r.rQparqrzx vacravuo
KOIepeHTHOTO CBeTa.



31, llpe,4cr:arnenre o ronorpatpuu. MeroArr co3naurra, roJrorpa(pn.recrrzx
u:o6paxenvii.

32. Mexanzgu uaxnrrrHoro tspiirqeulr, ttJIocKocrLI noJrrpr,Barl[[,
33 " Klaccuqecrarr reopfi r r,r3Jr).qeHus l.t rIouorueHr,rr.
34" KoM6ranaqaoHHoe paccerH.de cBera

7. YqEEHO-METO.4I4qECKOE I,I I4HOOPMAIIIIOHHOE OI]SECIIEqEHXIE

a.) ocHoBHar JrrrTepaTypa:
Ar,rc qzn,[r,rHbr (MoAyJr.f,)

1. (Dnsu'recxue oc'oBbr BoJroKoHHofi onrr,r*rr: yqe6noe noco6r,re / A.I). crper:anon, H.A.Te'.f,rosa. - M': I{tl PZop: HI{I{ rlngpa-M, 2013. - 106 c.: 60x90 1/16. - lBucureeo6pa.ronaure: Eaxa.narpuar). (nepenner) ISBN 97S_5-369 _00966_6.
2. Qusux' Boluonas onrr,Ka. Ksa'ToB''-,,_pr4poAa r.r3n) reHrzr. O:rerraenrrr arounoit E ,,4ep'of
Sr.rsurur: Yqe6. noc. / C.ll.Kysneuoa, z\.M.ftiaep - 3"-e uga., nepepa6. r.r gor. _ M.: Bysor.
yve6.: HHII I4HOPA-M, 2015-- 212 c.: 60x90 l/16.(n) ISBN 978_5_9558_0350_0,
3' onrrasecrze ,,'Mepe'ar fonexrpounuft p..yprj I A. H. Angpeen, E. B. fa.up.n:ron, f. f.I{nranun ra 4p. - M.: vHr.rnepczrercr<ax rur.rra; ltoroi, zotz. - 416;. - ISBN g7g-5-9sr? 0,4-173-2.
6) 4onolurzrelrnat JrrrreDarvDa:
1' (Dragma. O-cno"ut 

"o"*tpoa"HaM[Kl,r, 
3nerrpouarnr.rnrrre xone6aurag rr BoJrHbr: Vqe6noe

1t9c9!ue / C.?L Ky:neqon. - 4-e u24., 
"cnp. 

ta 4on. - M.: Bysorcrur yr"Onro, uflfl uHofa_M, 2015. - 23I c.: 60x90 1/|6. (nepenner) iSnN SZA_s-SSS 8:cB32-6"
2" KonebanrEx, norH', onnzr<a/capunalV[.fl - Honocu6.: Hfry, 2015. - 1lt6 c.: ISIBh{ 97g_5_
7782-2691-5
3' ?Ipo4on, ?I.E. Boruosne rpoqeccb.r. ocuonn'e aaxonu[orexrponnr:rfi pecypc] / I{.E.Zpo4on.-7-e r.rs4. (sn.). - Onerrpou. reKcroBbre AaH. (1 gafin pdf : iOS 

".j. 
_jil I ilI4HOM.

Jla6oparopux sn a.'uir,20rs.-cr^crerr. qce6onaaus: edobiReaa-er XI ; srpau ro;. - isnr.r szg_s-9963-2738_6.
n) uepr-ro4ravecr ue v3 Eanuxi
1. Kranrosar erexrponr.rKa: http://www.quantum_electron.ru
2. Y cnexu qpr.rsrzuecr<r.rx uayx : http ://ufn.rir
3. xypnzur rexnuuecrcofi Qr.rsurpr u lTucrua n xr(D: http://joumals.ioffe.m/pjtf
n) unr:epner-pecypcrr:
1. http://www.laser.ru
2. http://www.cislaser.com
3. https://www.comsol.nr/events/

8, MATEPIIAJIbHO.,TEXHI,IIIECKOE OEECIIEqETTI4E

rlpe'osana'ze o""u'.,o'#"fffif##;t"gooy53"""r, Myr'ruMe,qunHLrx
npe3eHTarrufi r4 KOMn'IOTepHrx cr'"tynxqr,rft, vro o6ecnc.lrBaercr rlpoBe.I{eHr,reM :3atrfrr.rfi Bo6opy4onauHrx uyarrnue4r.rftnrIlr o6opyg,onauuerrl ay.4trroprzrx raqf eTqpu @rztlM. ,{nxg6Yeveurax npoBe.qe'rr npaKT'rrec*.x pa6or vuerorcx KoMnr,rorep'Bre r<naccrr xa(pe4prr@uIIM.

Ay4raropura AJr-r{ rrpoBeAeHr.rr sanurufi oc'arrle''r coBpeMeHHBrMrr fiepco'a,r'H'rMrz
KoMnr'IorepaMI'I' o6seAr'rndunrnul{ B JroKtul.6H}'Io BbrqrrcJlv reJrbHyr) cer6 Ir yKoMrrJre1ToBagrr'Mr.l
neo6xoguurnra cracreMHrrM 14 rrpr,rKJraAubrNr npofpaMMHr,rM o6ecneqeHr,rer4.'



Pa6oqar nporpaMMa Ar,rcq[rrJrriHb]r cocraBJreHa B coorBercrBr4r{ c rpr:6onanunralr ofoc Bo
IIO HANPABJIEHI,IIo 12,03.05 JIASEPTTA' TE>GIIKA I{ JIA3EPHBIE TEXHOJION4I4.

Peqeusen:r (npegcranur:enr pa6o roo*"r,il 
MU9 /-/ .4'w ,,(t4/,.t

yve6rrrfi ro4

OT

3ane4porqrft raSe4pofi

Pa6o'rar nporpavua o4o6pena ua

Ipororol sace4anux ra@e4pu Ne

yve6rrrft rog

OT

flporpawa paccMorper{a r4 o4o6pena nar sacegannz xa(fe4pu OnfIM
rpoto*oo Nn /,/ o, 13. /O.,/S roaa 2
3aee,qlrorqrft ra1peApoft

Pa6oqax [porpaMMa paccMorpega u o.rlo6pena'rJa 3aceraHrir{ yre6no-uerogu.recxofi Koa'[cc'r.r
HaIIpaBJleHIlt

Ilpororol J\b

Ilpe4ce4arenr roMrrccr4r4
!]X4 aperszs

JIIICT III]PEYTBEPXNEII}I'I
PAE OrrEfr IIPOTPAM MbI .4r,ICrIU rullr Hhr (MoIyJI.fl )

Pa6o'rar nporpavlra ogo6pena ua

Ilpororon sace4auru xa$egpu J\b

3ane4yrorqaft xaSe4pofi

yre6nufi ro4Pa6ouae nporpavua o4o6pena na

Ilpororon sace4annr ra$e4pu J\b

3aneAltorqr.rii ra$eapofi

OT roAa


