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1. UEJrr{ ocBoEHmfl IncrltrrrJrr{Hbr
I{elarrau ocBoeHl{ff r[cIII4[nI{HhI (rraoaynr) <I}sar.rMoAeftcrsze na3epHhrx noneft c

BelrlecrlloM)) tBJlfero'r (poprrauponalure y aclupaHros snaHuft r4 KoMtrereurlufi e o6racru nasepnofi(puszrz B ycJIoBI4tx I'IHTeHcLIBHoro pa3Brzrr{fl MeroAoB 14 opeAcrB, ocHoBaHHhrx Ha
ssauN4olleficrBl{I{ Jla3epHoro I'I3ryqeHI'It c BerrlecrBolr, cuoco6crBoBau[e craHoBJreHr.rro 6y4yrqax
HarrHo-I4ocJleAoBarenbcKl'Ix KaApoB' neo6xo4uurrx Nrs. ycnerrruo.ro pasBurrrfl coepeueHurcfr
roccuu.

3a4a.ru Kypca:

-'l(fopivrzpoBarb y bcnzpanroB cnequaJrbHbre reoperr.rqecKpre 3rraHr4ff
HarrHhx( llocrr,rxeHrzrfi s o6racru Jrzl3epHblx nos4eficrnzft rra seqecreo;

- Aarb ocHoBrlble rlpaKTarrecKlle HaBIIKI4 B MoAen[,rpoBaHar4 rrpoqeccoB egauMoneficrBr{,
ila3epHo.fo I43JrrreHrlfl C MeTZUIJIaMI{, ArrgJreKTpr4KaMr.r }r [orylpoBoAHr4r(AMr.ir;

- c0opiraupoBarb npeAcraBneHne o [paBr{nbHoM rrpr.rMeHeHrdr4 rroJrr{eH'bx 3HaHr,r, [pr4
perrreHr,rr{ saAaq la:epnofi (pzszxr.r.

2. NII]CTO AI4CIII4IIJII,IHbI B CTPYKTYPE OIIOTI BO
B nacrosrqee BpeMr o6nacrr ucnoJrb3oB aHUs. na3epHoro r{3Jryr{eHrzrr B KaqecrBe Hayr{Hor.o

rI TexHoJrorl4qecKoro uuctpyrvrenra flocro.fiHHo paclll4p flercl. Kypc <.Bsanuo4eftcrnue na3epHhrx
noneft c BelrJecrBorrl> Aaet ocHoBy Aff rlocJle.qyrorqefi padorrr cfleqraanzcra s o6nacru rasepuoft
Quszxlr, cI{creMarI'I3I{poBaHo npeAcraBnrr npuHrlr{rrbr lr lpr.rMepr,r n]puMeHeHr.r, na3epHo.o
I'I3JIrreHI{f, ' launax ,4I4OIII{rIJII4Ha orHocl{Tcr K Ar.rcqr{rrJrtrHaM no nnr6opy Bapl.arr{BHoft .rac*oron noAroroBKhr acnrrpalroB rlo HanpaBJreHHocrrr <Jlarepuax $uszxo. 3nanzr, (popvr,rpyer'*r:e
KypcoM rreo6xoAuubl KaK B l{ccneAoBarenrcnoft pa6ore, TaK Lr AJrr t4H}KeHepHhrx pa:pa6oror 4rxHarIpaBJIeHnfi nasepuoft rexnzxz' I'IsnoNeHI{e Marepvralra B paMKax r(ypca yqr4TbrBarorc.rr, KaK
6a3onHe noJloxeHzfl fia3epFoft $uszxz, TaK rr coBpeMeHHhre reHAeHrlr4r.ar AarJ:Ho it o6trucruHavK'r.

3' KOMIETEHIII4IT oBvqAIoIIIErocfl, oopMtrrpynMhrE B pE3yJrbrATE
o cB oEHUfl AI/jCrIr4rr JIrrHbr

B pe3yJlbrare ocBdeHl4f, rlporpaMMbl acn[paHTypbr y BhrrrycKHr{Ka ronxHbr 6r,rrs
c(poprraaponaHbr cJreAyroqtre KoMleTeHur{r{ :

c ytreToM nocJrelHux

H OrIeHKe coBpeMeHHbrx HayqHbD(
I4CCJIeAOBaTeJIbOKIIX 14 [paKTLIqeCKID(

yK-l cnoco6nocrrro K Kp[Tr,rqecKoMy alaJrLrsy
Aocrr{xeHr.rft, reneprapoBarirro HoBhrx z4eft npu perreHr.r[
3aAaq, B Tond qlrcJre s rzreNAl.{cqr4rrnr{HapHbrx o6nacrsx;

yK''2 cuocoonocrbld npoe*Tl{poBarb I{ ocyrqecrBJrfl:fb KoMlJreKoHhre rrccJreA oBaHLrs.,B ToMqncJle MeXAI'IcIIt4rrJII4HapHbre' Ha ocHoBe IlenocrHoro cplcreMuoro HayvHoro MI4poBo$peHr,Ifl 0
rrcrr o Jrb3 orBaHr4 eM grraHrzft n o 6nacrra ncr opuv u $rzno co (p LrLr ]f,AyKkr ;yK.s cnoco6Hocrbro nJIaHI4poBarb I'I perrarb swarrv co6crnesHoro npo(peccrroHaJrbHoro n
JILIqHOCTHOIO pa3BI,ITlIfl ;

orrlK'2 roroBHocrb K [penoAaBare*crcoft AerreJrbHocrr{ rro ocr{oB']hrM
lporpaMMaru Bbrcrlefo o6pa gonaHlar.

oopa3oBaTeJrbHbrM

B E*ynrrare oclloeHllt ALIcTII4[nuurt o6yrarouluitcx AoJrxeH AeMoucrpr'poBarb cJrg.{go[rr€,peyJrbrarbr o6pasonauraa :

3na:tri MexaHI'sMbI fiornorqenz fl' n Auccvrnarluu gHeprrrr4 Jra3epFrhrx nonefi B BerrlecrBe;
coBpeMeHlrh'le HayqHble 4ocruNeuua (YK-l); e(p(perru u trBreHlrl, r{H4yrlr4poBaHHbre Jra3epHbrMLI3nrIeHrIeM; rIpI'IHrII4ribI rabepHoro lpeo6pa3oBaHl4t BeulecrBa (yK-2); ,oup"r.r"bre Mero.rlbr rr



TexHoJIo'ruI4 HafIHofi KoMMyHI{KaIJkruHa rocyAapcrBeHnoM kr r{Hocrp€rHHoM r3brKax (yK-5, OIIIK-
2);

Yn49Bi paccqlilrblBaTb pexIlMbl Jla3epHoro nos4eficrBrrs. Ha Berrlec,rBo, Heo6xo4uubre AJT,
Aocrl{xe)H}It rpe6yerraoro e(pQercra; nrraHvpoBarb r4 ocyqecrBJrrrb nayuuuft eKc[eprrMeHr B
o6racrz n:lanuo4eficrBlrfl, Jra3epnrrx nolefi c BerrlecrBoru (YK-5, oIIK-2); Kpr4rr.rqecKr{ MbrcJrr4rb Lr
feHepl'IpoBarb HoBbIe vI.eilnpv pelIeHI,I[ UCCJreAOBareJrbcKt4x z flpaKTr.rrrecKr.rx 3aAaq rrJraH]rpoBarb
14 pellraTb 3a!.a'{x (yK-l); ilpoeKTl{poBarb v ocynlecrBnrrb KoMlneKoHbre uccJre.4oBaHr,rr. B ToM
qncJre MexAr{crltlnnr{HapHlre (yK-2) ;

Bl4lterr: MeroAaMil Mo,4eJII'IpoBannr e$SeKToB rr rntelnir,lrHAlrlr,rpoBaHHhrMrz Jra3epHhrps4
IIontMI'I B BeITIeCTBe; MeTOAaMI{ OlpeAeJreHus orKrr4Ka cpeAbr Ha na3epHoe sosAeftcrnzro (vK-l,
onK-2); cnoco6nocrblo fipoeKTl,IpoBarb v ocyrqecrBJrrrb KoMrrJreKcHbre r{ccneA oBaHvr.', B ToM
qI'IcJIe MexAI'IcqunJII{HapHBIe (VK-2); cuoco6nocrblo IrJIaHIrpoBarb Lr perxarb sa;iaquco6crnesnor.o
npo(pecc aoHaJrbHoro 14 JrrrqHo crHoro pa3Bnrur (VK- 5 ).

4. CTpyKTypA I,I COAEP)KAHr4E AIICUIIIJI]AHbI
o6rqru rpyAoeMKocrb Ar.rcqulnr.rHbr cocranrser 2 sarrerHbx eAr4Hrrl[, fltacou.
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I Mexanuguu norJrorrleHnr u AuccunawfiI
SHeprau B BenIecTBe 2 4 2 10 TecTr4poBaHr4e

2. floaepxuocrHbre gnerTpoMarHzrHbre BoJrHbr
onTHrl ecKoto .Iluarla3oHa, 2 4 10

aJ. O6qar xapaKreplrc'rvKa rtarpeBaHLrt
MaTepr{aJroB na3epHbrM r,r3[] reHr,reM u
conpoBoxAauqr4e repMurrecrne s$$exrur

2 4 2 10 TecTrrpoBaHr4e

4. JluneiiHue n Helunefinu$ peNtrurr n.asepuoro
HarpeBq-reruroBa.fl ueycrdfivunocrr z 4 l0

5. Jla:ep uoe pa3pyrxeHue nofJrorqaroxrnx
MarepaaJroB 2 + 8 TecTlrpoBaHr{e

vtl.UI'O: ) 20 4 48 3aqeT

c OAEPXAHI,IE AI,I CUUIJILIHbI
JIEKIIIII4

L. Mexann3Mbr florJrorrleH'fl rr Ar{ccu[aquu 3Heprurr B BelrlecrBe.
onlvqecrue rtpoqeccbl B MeraJlJrax. KaqecrseHua.f, cxerMa MexaHpr3MoB lr

rIocJIeAoBiareJIbHocrI'I llpoqeccoB nofnorrleHllt cBera pr [epexoAa norJrorqeuHofi eHeprupr B TerrJro.
BsereHze B KJlaccuq:ecKyro gneKTpoAI,IHaMuKy MeraJrJroB. cs{sr oflTrlqecKr.rx 

',ocroflHHb,* 
o

MI4KpoxapaKTepI'IcrI{KaMrI MeranJra. flucuepczoHHble cooruolreHr.rfl. rlacrorna.{ 3aBvcr4Mocrr,
norJlolrlaTenlnoft cnoco6uocrl'I MerarJla rrprl pa3flurrHbrx Br.rAax HopMrurbuoro cxuu-s(p(per<ra"
BrlaA aHoprManbHocrl4 cKl4H-e(fserra B noBepxHocrHoe norJrorrleHr4e. on:ua.recKr{e [poqecchr B
IloJlyrlpoBo/tHI'IKax' oouosHHe MexaHI,I3MbI orlTl4qecKoro [orJrorrleHr4f, B rroJrynpoBoAHriKax;,
MexaHI'I3MbI I'I nocneAoBareJlbHocrb nepeAaqu 3HeprI,IIl. Oco6euHocrr.r Mex3oHHofo [ourorleH]rfl.
rlonsrr'e o HacbIIrIelFIIdI'I Mex3oHHoro ,'ourorleHu.fl. BnyrpusoHnoe norJrorrleHlre cBera rz
3aBrlclMoorlb rlornouarenlnofi cnoco6nocrl{ noJlyrlpoBoltrrrrKa or KoHrIeHTparIr4}r cno6oAnru
nocr'lreneii' Knuerzra Sotonos6yxTeuux IroJlyrrpoBoAHr.rKa JrruepHoro a3JrrreHr.rr. Bttus;,ue



4zr[{ysr'IoHno-perorra6}IHaltruoHHhrx upoqeccoB. llonepxuocrHbre gJreKrpoMarHr4THbre BoJrHr,r

ollTl4llecx:oro AI4alaSoHa. Ocnosurre cnoficrna [oBepxHocrHbrx gneKTpoMarHr4THbx BoJrtr,

crpyKTypa I4 pacnpeAeJleHlle noreft, ycJIoBI4t cyuecrBorBaltrs., At4crrepcuoHHoe coorHorrreHr.re.
flonepxnocrnue rlJla3MoH-noJrflpr,rroHbr Ha rpaHrrqe MeraJIJIa c Ar.IOJreKTpLrKoM. Mero4u
nos6yN4eu.ar II3B. 3Q{eritunnocrb nos6yx4euzx II3B Ha perrerKe u uepoxonarofi
noBepxHocrn. BrlaA reHepalluu LI AI,IccI4[arIuu |ISB B rrornorleulre cBera Ha noBepxHocrnr
METAJIJIA.

2. Jlunefinbre pexrrMbr Jra3epHoro HarpeBa.

Jluuefisue pexlrMbl na3epHofo HarpeBa. Harpen npocrpaHcrBa sKcnoHeurlr4aJrbH()

crIa.4aIou,I,IM c rny6unoft rennonrrM l4croqHr.rKoM. Kpn:repr.ranbHbre rrapaMerpbr r,r ocHoBHbro

3aKoHoMeplrocrl4. Oco6euuocrrl HarpeBaHLIr Marepr{aJra ctseroBbrM nrrHoM KoHeqHofo pa3Mepa;
O6rqat xilpaKTepl{crl4Ka JIa3epHbIX maueftnrx pexr,rMoB pa3orpeBa npr4 orcyrcrBr4r,r renJroo6neua,
oAHoMepIroM, AByMepHoM u rpexMepHoM TenJrorrpoBo,AHocrHoM orroxe rerrJra. Tennonors
nocneAcrBl4e na3epHofo LlMrlynbca. Cneqra(puKa HarpeBa 14 ocrbrBaHrrfl Mutepnana nprr geitcrnut;t
cBepxKopolKl{x na3epHblx HMnynbcoB. O6qar xapaKTepr{crr.rKa HarpeBaHr,rs na3epHhrM

I'I3nfreHIzeM. Tennonlre a(f (fer<trr B KoHAeHcrrpoBaHHbrx cpeAax. Ocnonnrre oco6eHnocru
TeMrleparypuoft xzuelll4Krl npu na3epgoM nos4eftcrntn. TenuonpoBoAHocrHbre MexaHH3Mbr orBoAil
Te[JIa. Ypanueuue renJlorlpoBoAHocrr.r; HaqaJrbHoe rr rpaHnqHbre ycJroBrztr. Tepnruuecrue sQSenrn,
conpoBoll(Aarolql{e lasepurtft HarpeB. TepuoruexaHr{qecKr,re e$$ercrn; Saronue nepexoAbr 1]

TBepAoM cctcrotHl{I{; azQ$ysraoHHo-xl{Ml{qecKr4e flBrreHufl; sMnccr{oHrrbre npoqecctr. OcHonutre
oco6eunocll{ na3epHoft axtusarlr{n npoqeccoB appeHr{ycoBcKoro rr4:rra. Jla:epuoe nJraBJreHr4e

noBepxHocl'r4.

3. Ille.nuHeft nrre pelmuMbl Jra3epHoro HarpeBa, TerrJroBas ueycrofi unBocrb.

Helrluefinrre pexl{Mbl Jla3epHoro HarpeBa. O6paruue cBr3r,r MexAy orrrvqecK}rMlr rr

$oro$uslrrecKllMlI [poqeocaMll npr.r na3epHoM HarpeBaar4r,r MeraJrroB u rronynpoBoAHr,rKoB.
TeunepalypHble 3aBIitoLIMocrrI nonrorrlaremuoft cnoco6nocru vr rcos(fSuqneHToB o6reirtror<r
rIorJIoIrJerI[.n, cKarIKIl nofJlolrleHrrfl rrpu rrJraBJleHr{r.r AJrr MeranJroB r.r rroJrynpoBoAHuKoB. Teulonzur
neycroftu:agocrb u cra6utm3arJufl. lluepquoHHbre MexaHrr3Mbr o6parnrx cssseft. Oco6eHuocru
nelzHeftnrrK pexLIMoI] HarpeBa rz renuosoft neycroftuuBocrr.r rrpr4 JrrcepHofi axrunaqrrrr npoqeccoB
appeHl'{ycoBcKoro rI4nta. Bffrsuue reMrleparypuoft sanncr4Mocrr.r nonrorqafelrnoft cnoco6uocrlr
MerarIJIa Hat efo lasepunft pa3orpeB. OoprranponaHpre KBit3r{crarlr4oHapHoro nporperofo cJror.
SrcnonenqIraJrbnafl. KI{HerIzKa pocra reMleparyphr. Tepnaoxvnau.recnr.rft MexaHr43M Jra3epHorc)
HarpeBa oKllcJlf,Iollluxct MeTaJIJIoB Ha Bo3Ayxe. OurosHrre gKcrrepl{MeHTaJrbHbre 3aKoHoMepHocrn,
Kunerrar<a B3aI,IMocB.t{3aHHbIx xr,rMuqecKr.rx, olrr4qecKr4x I,I reuo$usuqecKl4x rrpoqeccoB.

4. Jl aoepnoe pa3py[eHrre rorJrorqarcxlnx Marep[aJroB.

O6lras xapaKTepI{cTI{Ka MexaHLI3MoB Jra3epHoro pa3pynenmr. Mexanr.r.recKoe:
Hl'I3KoreM.[eparypHoe pirpylxeHl,re xpynKr{x Mareprzanos. XuNauqecKr.re MexaHr.r3Mbr pil3pyrrreHrls,
Brtcorore,vl[eparypHble MexaHrr3Mhr c yqacrr4eM ucnapenufl.. flolapurouurrfi MexaHr43Ml

$opruuponauur JIa3epHo-I,IHAyIIrrpoBaHHoro [oBepxHocrHoro peme$a. Jlasepuoe r4crrapeHr.re

Kunerrana krcnapemufl rtnocrcoft noBepxHocru.I4ctapeHr4e B BaKyyM r,r cpeAy c rrporlrBoAaBJreHr{eM,,
Ten'rneparypHat rpaHvlla nepexoAa or HarpeBa K r4cnapeHr4ro. Tenno$vavttarrepexora or HarpeBa
K I'IcnapeHI'Irc. O4norrtepuaa 3alLa'rra reopur4 TelnonpoBoAHocrr4 o Jra3epHoM HarpeBe c
llcllapeHl,IrlM. VctanosreHue crallrloHapHoro pe)KvMa. Oupe4enenrze KBa3r,rcrarlr{oHapHbD(
napaMerpoB. 3aeficur,{ocrb reMneparypbr pr cKopocrr4 na3epHoro pa3pynrreHrrr or rrJrorHocrr.l



cBeroBolro rloroKa. Brffe0lrenrae paclnaBa ug6rrroqHHrl AaBJrerrr{eM napoB r.r3 nyHKr,r.
I I'IApoAIIHaMuqecruft MexaHlI3M Jla3epHoro pa3pyrrreHr4s. 3aKoHoraepHocrr4 pa3Jrera napoB.

5. ConpelreuHble npeAcraBJreuus o6 orrruqecKou npo6oe npo3paqHbrx cpeA.

olts}{qecKl'Ie [peAcraBJleHvf, o6 olrz.recxou npo6oe r,rAeilrbHbrx Al.rsJreKTpt4KoB. JlasuHuie-f,
y[apHafr I'IoHI43aIIruI. Mnoro0oroHHoe nofJlorrleHr.re. Polr BPMIE. Snercrpo4nHaMr,rqecKue
ueycrofi'tutBocrl'I. Tenrosoft MexaHI{3M olrr.rqecKoro npo6or peaJrbHr,rx cper, Onrra.recK'e
cnoftcrsa peanbHblx oIrrI'IqecKI{x Marepr,ranoB z norprrrnft. Ocuonnrre gKcnepr{MeHTaJrbHbre

3aKoHoMepHocrl{ ra oco6euuocrll oIITI4qecKoro npo6or 14 pa3pyrleHtrr orrrrrqecKr{ Heo.{HopolHbx
cpeA. Ponr MllKpol{eoAuopo4nocreff B 3apoxAeHvr{ nofJrorrleHr.rrr vr npo6oe. Mexauugrr.ru
I4HI4III4LIpOBaHLIfl o6'beNaHoro nornorleHl4s B [epBoHaqanbHo npospavHoft cpele. Tenrosztg
ueyctoft'ruBocrb. CTarHctzqecnafl, KoHllenqur ortrr4qecroro upo6ox. Pasnaepu M saBvrcvrMocrb
floporoB nlro6oa.

5. OBPA3OBATEJIbHbIE TEXHOJIOI'I,III
flpone4eure neKqvoHHbrx sansruir o6ecneHeHo cnerlr4urnr.r3r{poBaHHbrMr4

o6opy4oraaHHblMl[ KoMrlbrorepaMu Lr sneKTpoHHbrMr.r npoexTopaMr{, qro rro3BoJr{er
qreHr,re lexqufr AeMoHcrpauuefi rolrnbrorepHbrx clafi4on.

B F,a.umax JIeKIII'IoHHoro Kypca rlcnonrcyrorcr rarcrte cneAyrorque rexEroJrorr.ru:
o .Kcluurroreprrbre cr.rMyJrrqu[ Jra3epHo-rrHAyur,rpoBaHHbrx npoqeccoB.
o 'Iexnonorus upo6neunoro o6yuenur (case-study). IIpz paccMorpeHr4r,r BonpocoB

npaKTI'IqeCKOrO [pLtMeHeHI{fl paccMorpeHHoro reoperr4qecKoro MareppraJra, r4crronb3yerc{ Ar4anor
co cryAelrraMrl Ha rlpeAMer Bo3MoxHbrx cnoco6on peilreHrzfl rrocraBJreHwoitsagauu.

o lBcnpeqn c yqeHbIMIz, pa6oraroqzuu s o6racu narepuoft (fusuxu lr ra^:epHoft
,4n arHocT'I4rCU.

6. ONIEHOqHbIE CPEACTB A TJIflTEKYIUEIO KOHTPOJIfl YCIIEBAEMOCTI,I,
IIP OME}KYT OIIHOfr .q,rrE C TAIII,IN IIO I,IT OIAM O C B O EHUfl

T,ICTII4TIJII,IHbI I,I YIIEBHO-METOAI,IIIECKOE OBIICTEIIEHI,IE
CAMOCTO.fl TEJIbHOTZ P.q.NOTbI ACIIZPAHTOB

Iepevenr BorrpocoB Ars recrupoBaHr{fl
1' JluHefino noJItpLI3oBaHHoe u3nf{eHrre He-Ne Jra3epa c nupr{Hofi cnerrpa 20 Mfrr

HanpaBn.f,eTct B unrep$epoivrerp Maxa-I{eu4epa" B oAnolr rz3 rrJrerr rzurepSepoMerpa crorrr
rIonyBoJIIIoBafl, rtracrvrHrca, 6es rlorepb noBoparruBarorla.f, rronspu3arluro Ha 90.. Kaxoft AonxHa
6rtrr pasnc)crb rIJIeq, uto6rt Ha BbIXoAe Hurep$epoMerpa cser 6rrr HenoJrspr43oBaH Bo BTopor\{
IroprAKe rro nolro?

2' triam c rloMolrlbro Kpl{crilnna nuo6ata lrurvrfl. cAenarb Henonrpr43oBaHHbrM nuneftno
nontpI43oBa.HHoe I'I3nrreHI,Ie cBeroArlo.4a c rleHrpaltHoft 4lzuofi BoJrHbr 500 nu u uruprauoii
cleKTpa ll0 Hrra? Kaxoft AnIzHhI HyxHo B3trb xpzcrarr? O6HKHosermrrft u seo6urnoseHHlril
rIoKa3areJII4 rIpenoMJIeHvIs.Ha AJrr.rHe BoJrHbr 500 Hna paBHbr, coorBercrBerrHo, 2,34 u2,24.

3. Ef 'reqeHl'Ie KaKoro BpeMeHI4 (no nopr4Ky Benr.rqrrHrr) coruequrrfi cBer MoxHo cqr4Tarr,
rroJrrpr{3o.BauHrru?

4. T'o )Ke, AJrfl cBeroAr,roAa, r,r3Jrfrarorlefo B Araana3oHe 30 urr,r c MaKcr.rMyMoM Ha 500 nnr?
5' K'arcas KoppentlluoHHa{ Qyurcqux fnay6epa r,r3Meprercrr B eKcnepr4MeHTe 11c)

ua6lroAeunno (cKpbrroft norrpus aq uu>>? 3 anucarb BbrpaxeHr.re.

ayI.nTopr4frldt;r,

conpoBoxAaTb



6' He4uaroHaJlbHble gJIeMeHTbI Marpr4qbr KorepeHTuocrr,r paBHbr HyJrro. OsHa.raer JIr.r gro,
IITO CBeT HerloJrrpr{3oeaH?

7. Moxno JrI'I rro BI{Ay BeKTopa [NoHca o[peAeJrr,rrb, rBJrrercfl, rrar cBer rroJruocrbro rrJrr,r

H&crr{9H,o rroJrspugoBaunrru ? Orser o6ocnosarr.
8. K-arosa AoJIXHa 6rtrr ronql4Ha KBaprlesofi nracrvrn:riyr) opr4eHTr{poeaHnoft (ontuuecroft

ocblo) II.)A yrJIoM 45 rpa4ycoB K Beprl,IKarz, uro6rr ropr43oHTanbHo rroJrrp]r3oBaHHoe rrcJrfreHrre
rl'ITaH-cal(puponoro Jla3epa c AllzHofi BoJrHbr 800 nv r4 .qJrr4TeJrbHoc,rbro r,rMrrynbca 100 Qc Ha
BhrxoAe II3 nJIaCTilHKpt CTaHOBI,TJTOCb

a) neprrar<albHo rroJr.[pr{3oBaHHbrM;

6) HeuonlpI,I3oBaHHbIM. [nyupenoMJreHae KBapqa cqurarb panHrnr 0. 0 I .

( t r),,2 rt29. ,{oxaNure, qro Marpr.rrlrr nula | | ,ltl' +lrl' = 1 o6pagyror rpyrry ro orHorrreHr4.ro
[-"* t* )'t 

I I

K Orrepax;ur{ yMHoxeFrr{r.

10' Illoxasarr, rITo BeKTopbI ,{NoHca Arrfl npaBorlrrpKynxprroft v nenoqupxynrpuorZ
fionrpr.r3iilI[pr opToroHzurbHbr.

11. Cr<onmzlau BeIrIecrBeHHbIMr{ napaMeTpaMr4 xapaKrelpu3yerc.fl npousnomuuft
.48)D(MoAoBrtfi cnero4enurenr? Oagosas [JracrlrHxa? Porarop? Oreer o6ocHosarl.

12' Kax npeo6pasyerct BeKTop flNouca, KorAa BeKrop Croxca noBopaqr4B aerc . Ha 7r BoKpyr
ocu o:? ifanuruure Marpuqy,{Nouca.

13' Koivruyrarl,IBHbl JII,I floJl{prl3arlrroHHbre npeo6pasonauus? Orner o6ocuonarr.
14. MoNno nr rpIrAwarr ua6op (fasonrx [Jracrr{HoK r4rrn poraropoB, xoroprrfi ruo6oe

no Jrflpu3arlrroHHo e cocro{Hr4 e upeo6pa:oBbrBaJr 6u n oproronantno e?
15. (a) Kar 4olxen 6trrr rroJr.f,ptr3oBaH cBer, .rro6H npor43BoJrbur,rft porarop He MeHsr efo

cocrotH?{fl rIoJIflpI43aIIuu? (6) Karnu AoJIXeH 6rtrr porarop, uro6rr orr He MeH.f,Jr flpor.r3BonbHoro
cocTo.rrHritf noJrrpr43arlur.r cnera?

16. Kax r,r3 nJracrr{H -, + , ! "o"n*' 
rrrracr'HK v 4t236

l7.Lluetorcs qerBeprbBoJlHoBble rrJracrr.rHKr,r Anfl r.r3nyqeHzs YAG:Nd na3epa c Arpruoft
BOJIHbI 1064 uru. Bylyr JILI ABe raKLIe rrJracrr.rHKr4 pa6orarr KaK o,4Ha nonyBonHosas 11;,acruuxa?
By4er 1v Qr[Hd raKat nJIacrI{HKa pa6orarr KaK rronyBoJrHoBarr nJracrr,rrrra AJr{ r.r3nrrenux nropoft
rapMoHr,rro4 Toro xe nasepa?

18. Caer, rloJlf,pl,I3oBaunrrfi nnneftuo rro x, rraAaer Ha cr.rcreMy ns 5 rrJracrr.rH Xl2,npuueM oca
Bcex qerrrblrx nnacrr4H HanpaBneHbr noA yrJroM *1o r ocu x, a ocv Bcex HeqerHbrx _ no4 yrnou _1o

r neft. Karc 6yaer noJItpI'I3oBaH cBer Ha BbrxoAe? A ecnn Bce rrJracrrzHKr4 oprieHTr4poBaHr,r
OALIHaKOIIO - IIOA yrJroivr *1o n ocz x?

19' [rea oproro'rurbHo noJr.[p'r3oBaHHbx MoHoxpoMarrrqecKr,rx [yrrKa cBera rrpoxoA{T qepe3
oAl'IHaKorlbre Qasonue nJIacrI4HKLI, a 3areM cSzearcrcs Ha gKpaHe. Ey4er rur Ha6ruoAarbc.rr
nurepQepe ngun? Orser o6ourosarl.

20.Haiz'u crerreHb [onspv3aqr4u ArrA o4no(forouHofo cocro flHl'.
21. Kax u3Meprrrb napaMerp Croxca Sr?

22.HapucoBarb ycraHoBKy AJIq Il3MepeHr{s rou6uuaquu napaMerpos CroKca Sr+Sz.
23. BwncJrr.rrb KoMMyrarop [Sr,Sz].
24. C<>crasJrrror Jrrl rpynny oneparopbr croxca? orser o6ourosalr.



25, Brrlucnl4rb napaMerpu Croxca Arn cocro.rrHr{r lvac)+ clZ,O), reHepr{pyeMoro nprl
CIIP nepeofo rl'Ina. Karcue napaMerpbl Crorca Mofyr 6Hrr nsr,repeHbr oAHoBpeMeHHo AJrtr oror-o
cocto.sHt{s?

26, llorcasnb coorHorrresze So2 :: So2:+So.

2T.Eraitru cpeAHee 3HaqeHrre oreparopa S2=(S'S) n o4uoQoroHHoM cocrorHr4r.r.
28. Haftru KoMMyrarop JS2,S r].

29. IloraNute, qro rrprl3HaK HeKJraccurrHocrrz Dt e)= 9kl$n a1,
gk'

BbrnoJrHr er c fl. Anfl. TerrJroBoro (raycconcroro) u:lyueHr,r.f, .

30. IlunonHf,elcfi Jrr4 gror rrpr.r3HaK Anr KorepeHTHoro usnweuufl?
3LH.airru o6reu KorepeHTHocrrl AJI{ r.r3JrrreHr4.rr Ar,roAHoro na3epa-yra3Kn c AJrHHoft soru.sr

650 uvr, lurapuuoft crleKrpa 10 uru, AI4aMerpoM nyqKa 3 uu z 4rz(pparqnouuoft pacxoAr.rMocrbro.
(3auerra 3Aecb yrloMl{Haercr 4rz(ppar<rlrroHHar pacxoAt4Mocm?) llpra xaxoii MorrlHocrr.r rasepuofi
yKa3Kr{ n o(5reue KofspeHTHocru 6yAer o4rau $orou?

32.Hervry paBHa P-SyHrcqrax Anr BaKyyMa? A $yurcqHx BurHepa?
33. Kaxze BeJrrzqr,rHbr HaAo rr3Mepr.rrb B gKcnepuMeure, .rro6rr ylegut;rct B HeKJraccr4rrHocrr4

4nprSorrurHoro cBera? Hapuconarb cxeMy oKcrrepuMeHra.

34.Haircu rapaMerp rpyrnllpoBKl{ (nopnruponaHHyro KO Broporfo nopr4r<a) g@ r1tfl
l^\ -r \ | ,) , ,)

cocrotHlltn ctl0)+Plz),lol'*l0l'=1. Itpu KaKoM ycrroBr.rn cBer B raKoM cocronHr4r{ 6y4e1

o6raAarn aurr..rrpyrurn ponroft ?

35. Kaxoro nopsAKa AonxHa 6rtrr uernneftuocrr y cpeAbr, qro6H B Heff BosMoxHa 6una
reHeparlu.r rpex([ ororrHoro cnera? 3anulrure raMr.rJrbroHr.raH.

36' Kaxze Susu'recxue BeJIHqLIHII r.r3Meprrcrc{ rp}r npoBepKe HepaBeHcrsa Eerna n lpopve
Kuaysepa-)(opna-IILarvrouvr -Xonrra?

37. floxagarb, q'ro Anr cBera e 6erroecroM coorosHun (xorr 6rr o4nou us verrrpex),
rtrrt , *rt , 't f.r \Y- = \qib) ! br, a))lvac1,

-1- + * , ,f,f,r \(D-' 
= (oio) t bt, b))lvac\,

rAe aI ,bI - oneparopbl poxAeHLIs B rroJrrpr43arlvoHHbrx MoAax x,y, a r4HAeKcbr l,'.2
o6ognaqarcT npocrpaHcrBeHHhre MoAbI, cBer B nax4ofi r,r3 rrpocrpaHcrBerrHbrx MoA rroJlHocrbric
HenoJrrprr3onau (creueHb [orspt43arl[[ paBua Hynro).

38. llprz a6conroruofi rann6ponre Soro4ereKropoB c rroMorrlbro 6u(foroHHoro nons (ro
MeroAy K.nuur<o) oliuH ns AereKTopon nrr6zpaercs 6olee mprpoKoloJrocHbrM (KaK no yrny, TaK la

ro rracrore), ueu apyloft. Karoft r43 AByx AereKropoB rrpr,r 3ToM ranu6pyerclr?
39.E<>nu 6rr y rerefi KanI4TaHa fpanra 6rrn MasruHx oyx<l c qpe3Bbrrraftuo vramna

3aryxaHl{eM, ua Karoft yroJl 6rr orKJIoHLIJIacb uJrocKocrb xa.rauzrZ flocJre KpyrocBerHoro
nyrelrlecrBlrt ro 3Tftwapmnenu? llpo4onxlrreJrbHocrb [yrerrrecrBr4r - 365 Aneft.

40. Ha xaxoft yroJl noBopaquBaercq nJrocKocrb xa.rauuft Ma.fiTHrnKa Oyro s CaHKr-
Ilerep6yprre sa cyrr<u?

4L Ha rarcofi yron rloBopa.rrLrBaerc , nonf,pn3aur.rr cBera rrplr [poxoxAeHr4r{ qepe3 3 szrxil
cBeroBoAil,3aKpyqeHHofo B Br4Ae cnvpuru c paAr,rycoM 5 cu u rraroM 1 civr?

n(k)
st =Y+, rte

G#)'



42' Oser, noJl{pl43oBansrtfi nranefiuo no X, npeo6paeyercr B cocro.f,Hr.re c runeftugft
rIoJItpI'I3aIIueft loA 45" a) poraropoM, 6) nnacrunroft )"12. B xaroir,r cnyqae 6y4er 6olrme ua6er
reoMerpuqecrofi $a:u? Orser o6ourosam.

43, T'o xe, uaftru ua6er reoMerpurrecroft ftasrr.
44,, C)set, floJlflpl.t3oBannrrft npaBollrlpKyrspHo, [porycKaror qepe3 [Jracrr4HKy )u12,

oppleHTupc)BaHHylo orrllqecKoft oclro uoA yrJIoM X K Beprr{KaJrur, a 3areM qepe3 TorrHo raKyro xe
nJIacrI'IHKy, opI4eHTI,IpoBaHHyro orrrr,rlrecKoft ocsro rroA yrJroM -X K BeprLtKaJrr.r. Hafiru r43MeHeHrre

reoMerpuqecroft (pasrr.

44. Oqeuure qyBcrBr,rreJrbHocrb KBaHToBoro MarueroMerpa.
45. Kar c noMolrlblo Sasonoft nJracrr.rHKr.r cAenarb 500/o csero.4eJrr.rrenb Ans x- u y-

noJrflpr.r3ilrlr,rouulx rr,roA?

46. To xe, AJIfl noJlyBomronoft lr qerBeprbsorHonoft rrJracrr,rHKt4 " lrx rracruuxu]vl3?
47. HeuonrpzsoBaHHoe LI3[yrIeHI,Ie, [prrroroBJreHHoe r43 x-rroJr.[pr.r3oBaHHoro r.r3nyr{eHr.rfl

TeIrJIoBollo rIcrorIHI4Ka (rcatc?) rrporrycKalor qepe3 rronyBonHoBylo nJracr]rrrKy, op[eHTvpoBaHHyro
noA yrJIoM 22.5" t< x, 3areM c rIoMorIIbIo rIpI43Mbr fraHa, sHlerrronqeft x- u y- rroJrrpr{3arluro,
HanpaBJUrrcT Ha ABa oAHoMoAoBbrx AereKropa (.rro ero 3Haqrzr?). Kan v3Mepr.rrb HopMr{poBaHHyTo
Koppeffrlr4oHHyro (fynxqraro gxy? 9euy oHa 6y4er parlna?

48' By4er JII,I tTpotBnflTbcs, sQQert <cxprrrofi nonrpr43arlLrv>> rlrl.coJrHerrHoro csera?
49' Onpe4eleukle Koppen.tqr'Iouuofi Synxquu Bropofo noprAKa G+-. Kar ee usueprEg?
50. Oupe4eleuue 14 cxeMa Iz3MepeHr,rs Koppenflrlr,ronnofi (pyurqzrz G(2)**.

51' Yraxnre ABa He3aBI,IoLIMrIX LrnBappraliiTa npeo6paronasvit rrorspu3arlr,Iu BToporo
TIOP'AKA IIO IIOJIIO }I OAI{H I,IHBAPI{AHT qETBEPTO|O IIOPfAKA IIO IOJIIO.

52. Olzu qeJIoBeK (ua:onena ero X) yrBepxraer, qro KorAa 4np<SorronHrrfi ceer rraAaer na
50-olo cne,roAeJll{TeJrb, o6a $oroHa BcerAa Ha[paBnrrorcr B oArrH BbxoA. Ilpan nu X?

53. Haft4ure (*) 
" 

cocrorHr.rr{ "cxaroro naxyyua,' l0)+cj2), c<<1.
54. floxaNure, qro AJII c)ftaroro BaKyyMa (a2) ornnuno or HyJrfl, a (a) panuo HyJrro.

55' Hafigure HopMI{poBaHHyIo Koppenrq}roHHyro (fyuxqr.rro Broporo rroprAKa g@ B

cocro.f,Hriru "cxaroro eaKyyMa" 
| 
0)+cl2), c<< 1 .

56. Hapr,rcyfire cxeMy eKc[epI{MeHTa no ua6moAeuuro aMrrnr.rryllHofo cxarrz{.
57. Hapracyftre cxeMy oKcnepLIMeHTa rlo na6ruoAenurc KBarparypHor.o clKarilg.
58. l3anHlrure npeo6pasoBaHvIfl, Boroffo6oBa rnl HeBbrpoxAeHHofo napaMerpvqecKoro

ycr.rJrr.rreJrr. floxaNzre, qro oHr.r coxpaHrror KoMMyraqrroHHbre coorHomeHp1f, .

59. 'Llzo1pazute 
ua Sa:onoft nnocrocrl{ cneA}Torrlrle cocro flHvrs. cBe"ra

l) cxaroe no KoopAr,rHare;

2) cxaroe no (fase;

3) cxaroe ro qucny lporonon;
4) cxaroe no Sase r KoopArrHare oAHoBpeMeHHo.

60. JKar nony'u4Tb B gKcnepllMeHre 4n;n<QoroHsufi cBer, He r{ononb3yfl crroHTaHHoe
[apaMeTpr4r{ecKoe pacc e tuue?

61. JKax nonyrurb B gKcrIepI{MeHTe cBer c aHTr{fpynnuponroft, HcloJrb3yr cnoHTaHHoe
n ap aMeTpraqecKo e p acc e r.uue?

Bonpocrr Arq [oAforoBKrr K 3arrery
1. K.aqecrueHr{at cxeMa MexaHI43MoB r{ rrocJreAoBarenbHocrrzr npoqeccoB rrorJrorrleHr.r.fl

cBera r{ nepexoAa nornorueHHoft enepruu B TerrJro.

2. Cssst oIITI{qecKItx locroflHHbrx c Mr.rKpoxapaKTepr{crr.rKaMr.r MeraJ]Jra.



3. ,{zcnepcraoHHble coorHolrreHllr. qacrorna-s 3aBr,rcr4Mocrb rrornoularemuoft
cnoco6Hocru MeraJrJra npu pa3nzqHbx Br.rAax HopMaJrbHoro cruu -e(p Q er<ra.

4. lBrnaA auopMtlJIbHocrI,I cKl,IH-e(f(ferra B [oBepxHocrHoe nofJrorqeHze.
5. OcHosHrte MexaHrI3MbI onrllqecKoro rrorJlorqeHuf, B rroJIynpoBoAHI,IKax; MexaHrz3Mbr LI

IrocneAoBaTeJrbHocTb nepeAaq[ 3Heprr4r4.

6. Oco6eHHocru Mex3oHHoro fiorJrorqeHr4fl.. Ilonsrue o HacbrrrleHr{u Mex3oHHoro
IIOIJIOIqeHnIt.

7. J3uyrpnsouHoe rIofJIoIIIeHIze cBera u 3aBr,rcrrMocrb rrofJroruaremuoft croco6nocln
noJryrrpoBoAHr,rKa or KoHrleHTpaquu cso6oAHbrx nocureneft .

8. lttuerura {poronos6yxAeHI4s nonynpoBoAHr.rKa Jra3epHoro u3n;otreuvrfl..

9. IJonepxHocrHble gJreKTpoMarHrzrHble BoJrHbr orrr,rqecKofo Ar{ana3oHa.
10. IJarpen []pocrpaHcrBa gKcrloHeurlr,raJrbHo crraAarorlr.rM c rny6zHofi TerrJroBbrM

I,ICTOIIHI,IKOM.

1 1. O6rqat xapaKTepI,IcrLIKa na3epHblx ruaHeftnrx pe)Kr.rMoB pa3orpeBa rrpr{ orcyrcrBr4r,r
rennoo6uerHa, oAHoMepHoM, AByMepHoM r..r rpexMepHoM TennorpoBoAHocrHoM or:roKe renJra.

12. TenuoBoe rrocJreAcrBr.re na3epHoro r.rMnynbca.

13. Cneqz$zra HarlleBa LI ocrblBaHkrfl Marepr4urarrpkr Aeficrnuz cBepxKoporKr4x na3epHbrx
r4MnyJrbcoE.

1 4. VpanneHl{e rerlJlonpoBoAHocrl4 ; HaqanbHoe u rpaHr4rrHble ycJnoBur.

15. lfepuutrecKr4e e(p$exrlr, conpoBoxAilroqlre natepuuft HarpeB.
16' TepuoMexaHl{qecKlze s(fQemn; (fa:oerre nepexoAbr B rBepAoM cocrosHzn;

4r.r(f $ysraouHo-xprMr.rrrecKr.re flBrenvrfl,; oMr,rccrroHHbre npoqeccbr.
17. O6pnHbIe cBt3lt MexAy orlTt4rlecKr.rrr,ru n (poro(pusuuecruMr4 [poueccaMr.r npr4 na3epHo.M

HafpeBaH:ur MeTaJrJroB t4 rroJryrrpoBoAHr.rKoB.

18. lleuneparypHble 3aBI{cI,IMocrI{ nourorrlareruuofi cuoco6uocrz v rcoe$lpuqrEeHroB
o6seMHoro norJrolqerlz.f,, cKaqKLI rrornorleHns.npvrrJraBJreHr,ru AJrf, MeranJroB 14 nony[poBoAHr4Kor].

1 9. lleunoBrur r{eycrofi.rzsocrr u cra6ulusa\ufl..
20. llepruoxlEtr,lu'recrtnft MexaHv3M na3epHoro HarpeBa oKprcr{rorlnxcs MeraJrJroB Ha

BO3AyXe.

21. l4exanuqecKoe Hu3KoreMneparypHoe pa3pyrxeHr4e xpynKux Marepr4anoB.
22. Xuvru're cKr4 e M exaHr4 3 Mbr p il3pyrx eHr.r{.

23. Brrcor<oreMfleparypHbre MexaHrr3Mbr c yqacrrzeM krcnapenprfl.
24. llor.rrptrtonurrft MexaHI,I3M Qopr'ruponaHufl. rrasepHo-r,rHAyrlr4poBaHHoro rroBepxHocrHoro

peme(pa.

2 5 . I' u gp olr.rH aMr.rqecrzfi uexaru.r3M Jra3 epHoro pa3pyrleHrzf, .

26. Ilanuunas. y nap:aafl. r4oHr.r3arlr,rf, .

27. Mnoro(forouuoe rouroqeHrre.
28. Teunonoft uexaru.r3M orrrvqecKofo upo6ox peaJrbHbrx cpeA.
29" C)cnoeHble gKclepl{MeHTanbubre 3aKoHoMepHocrn u oco6enuocrr.r orrrr,rqecKoro npo6on

u pa3pyln eHLIt onTI{qecKLI HeOAHopoAHbx CpeA.

30. MexanI'I3MEI I{Ht4uI4L.IpoBauus. o6reMHoro nofnorleHrlr B nepBoHaqanbuo npospavuofi
cpe.qe.

CauocrosreJrbHafl paOora ac[upaHTa

CaruootosrenbHaf pa6ora aclupaHToB BKrroqaer 6onee rny6orcoe ocBoeHrae vrarepuaura,
paccMorpermoro o6sopHo B paMKax neKrlr.roHHbrx zansruit .

L Mexanusr{br norJrorue :e.:r'fl. vt Ar4ccr.rnarlrrr.r gHeplr4r4 B BerqecrBe;



2. Ilonepxuocrl{ble sJIeKTpoMarHr{THbre BonHbr orrrrrqecKoro Ar.rana3oHa;
3. O6qas xapaKTepl4crl4Ka HarpeBaHrcr MareprzaJroB na3epHbrM r43ryqeHr.reM

conpoBox(,qaroxlze repMr.rqecKue s@(pexru;
4. JluneftHrre rr ueluneftHble pexI,IMbI JrrBepHoro HarpeBa, TerrJroBaf, ueycroftuuBocrb;
5. J[arepHoe pa3pylreHr,re lorJrorqarorq]rx Marepr.raJroB.

',t . yIIEBHO -METOAI4IIE CKOE Ir I,IHO OPMAIIITOHH OE OBE CITETTEH?IE
AIICIII{XIJIIIHbI (B3AI,IMOAEfr CTBI4E JIA3EPHIIX IIoJIEIT C

BEIIIECTBOM)
a) ocHonuaq rureparypa:

1. SuepretnqecKlle lapaMerpbl 14 xapaKTepr4crr.rKr.r Jra3epuoro rzr3JrrreHr:Mero.q. yKa3aHr4f, K
BbIIIoJIHeHlaro la6opatopHblx pa6or tro Kypcy (H3MepeHr.re u KoHrponb rrapaMerpoB Jra3epHor.o
Ll3rlfreHme[3nerrpounuft pecypc] / M. B. Taxcanq, JI.H MafiopoB. _M. :I,I:uarerrbcrBo M|TV ur,l.
H.3. Eayrartna, 20| 4.-49 c.

2, <Dagonue paBHoBecns B oAHoKoMrroHeHTHhrx cr4creMax [3nexrponnuft pecypc] :

yre6noe noco6ue / Bynu4opona f .B. - Ka:aHr : LlsAaremcrso KHhTy,2014. - 92
3, <Dagosble llaBHoBecv.s. B MHofoKoMrroHeHTHbx cLrcreMax [3nexrponurrft pecypc] :

yue6uoe noco6ue / Bynra4oposa f.B. - KasaHr : llsAarertcrso KHlITy,20\4._ l6gc.
6) ;1ono;ruureJrbHafl Jrrrreparypa :

l. @rasra.lecKl4e ocHOBbI Jla3epHoft pesru roJrcrbrx JrrrcroBhrx MareprraJroB
pecypcl / Koeanen o.8., (DouuH B.M. - M. : @z3MATnl{T. 2013. -256 c.

[3ner<rponHufi

2. )flparcuKa rlpeqll3uonuofi ra.:epnoft o6pa6orxu [3nexrponuuft pecypc] / Barc E.,{,,
MHreH*:uli M.H., Cauprrxun JI.f. - M. : TexsocQepa, 2013. _ 696 c.

3. tOusuKa BbIcoKIrx nJlorHocreft sHepruu [3nexrponnufi pecypc] / Oopros B.E - M. :

OI,I3MATJIWT, 2013. - 7 12 c.

n) llporpaMMHoe o6ecneqeuue u trfnrepHer-pecypcbr:
| . ltttp : I I intechlaser.ru/diodnaya-sborka-visokoy-plotnosti/
2. i-stabilizirov lirre-

8. MATEPIIAJIb HO -TEXHI,ITTE CK OE OBE CTIEqE HI4E AH C III4TI JII4HbI
d3AI,IMOAE CTBI,IE JIA3EPIIbIX IIOJIEI;I C BEITIECTBOM)

llpllveueuue MyJlbruMeAuftHux npesenraquft v KoMrrblo,repHbx czuynrqurt
o6ecneqzeaercs' npoBeAeHI{eM salsrufi B yxe o6opy4onauurrx Mynbrr4MeAnfiuuur
o6opy4onan ueM ay Autopr.rfl x raS e4pn OulIM.

,{nrr o6ecneqeHl4{ rIpoBeAeHI4t na6opatopHbrx pa6or r.rMerorcs KoMrrbrorepHbre KJraccbr
r<a$e4prr <DulIM v, crerlr4anrrcrrpoBaHHbre yue6no-uayrrHbre ta6oparopuu, o6opy4onauntrr;
coBpeMeHHrrna o6opy.uoBarlueM AJII na3epHofi 4zarHocrr,rKr.r BerrlecrBa rr, u3yvteHr4s na3epHo-
lIHAyrIupoBaHHbrx npoqeccoB (r'a6. I07 -3, I 07 a_3, 419 _3. 123 _3\.



Pa6o"rat [porpaMMa Allcqu[JrrrHbr cocraBJreHa B coorBercrBun c rpe6onauvrflMu O|OC BO
(yponeur IroAroroBKI{ KaApoB nucruefi rnarru$r,rraqur.r) no HalpaBJreHzro 03.06.01 @ugzrca u

acrpoHor\44glr HarpaBJreHHocrlr (uposumo) nolroronrz Jlagepnas 0usn44a

Pa6ouyro [porpaMMy oocraBun

Peqeuseur
(npe4cranr,rrem pa6o.roAareJrr)

ro pa6orrr, AoJrxHocrb, (DI4O, no4nracr)

flporparrrN,ra paccMorpeHatr o4o6peua Ha 3aceAarruu xase4prr onflM
flpororou Ns /J6' or {0i.ff
3ane4yrorqr,lft raS e4pofi

Pa6o'rat [porpaMMa paccMorpeua Ia oAo6peHa Ha 3aceraHvu yue6no-ueroAr,rqecKoft r<onauccr,ru

HarIpaBneHlH 03.06.01 (DIEIIKa z acrpoHorazs u HarrpaBJreHHocrr{ lnpoQramo) no4roronru
JIagepnasJDLrsr.rKa

flpororou Ns /36 _or
Ilpe4ce4areJrb KoMrr ccr,rr4

f ryJI roAa

no4nrzcr)

JII,IC T TIEPEYTB EP}KTEHI4fl
PAEOTIEfr IIPOIPAMMbI AIICUI{NJII4HbI

Pa6o.ras ilporpaMMa o4o6peua na yue6uuft ro4

flpororon 3aceAaur.rr ra$e4pu J\b roAa

3ane4ylorqnft ra$e4poff a

Pa6o.rafl nporpaMMa o4o6peua Ha

flpororor 3ace4alus. rca1pe4prr Jrlb

3ane4yrou1l,r.ft rca(p e4poft

Pa6o.rar nporpaMMa o4o6pena na

Ilpororor 3ace4a:arrfl, xaQe4prr }lb

yue6uufi ro4

yue6uuft ro4

./
3ane1yroqufi ria$e4poft

OT rOAa

e. //


