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Ha eooeKre KoM6

1. IIEJII{ OCBOEHI4'I AI4
Ile.rt,ro ff,ICUI4NJIIIHbI (MATEMATI4qECKOE MO BaH14e)) o3Ha-

3Aecrnorrneuue c S ocHoBaMrr pe eHlrr4 npr{KJraArrbrx

cneAyeT BbrAenHTr> B OOJIACTI,I CO3NAHI,I' HOBbIX BOJIO Jra3epoB,

CBETOBbIX

BUIHHLIX

rcHepaqriu

oHuoro paccerr{vs. cBera, ycr:pofic:rn ro
COJII4TOHOB.

3agauu gu
a e MareMarllqecKltx Mo,qereft ,Ur.f, onucaHn.f,, aHurn3a kr T{vcJr ofo MoAe-

9peAax, BJrrrpoBarru.{ ITpu o pacnpocTpaHeHr.rr orrTlrqecKof o

TOM qI,ICJIE _ HA EDE OIITIZqECKI4X BOJIOKOH:

I BbIIIOJIH e KoM.nbroTepHoro MoAenrzpoBaHug no peu He.[uHefrHbIX 9I{IIU

pac[pocTpar{eHri.f, o BOJIHOBbTX naKeTOB B pa3IItrrHbIX

. aHalrr43 ofi npoerrnoit sa4aek Ai o6lacrr BOJ]OKO ft onru-
KI4 HA OCHOBE Il4TepaTypHr,rx Ir IIaTeHTHbrx rz

. pacr{eT olofuqecKrix HopMaTIrBoB Ha pacxoA o MaTeprraJroB I{ rrrrcTpy-

Ireu:roe, nu6op ro ooopyAoBarru{ AJrr rrocTaHoBKrz ro 3Kcnep I10 pac-

npocTpaHeHuro o BOJIHOBI'IX NAKETOB B HEII4HEfrHLIX

MECTO NNCqUTIJII4HbI B CTPYKTYTE OTIOII BO
<.Mareuaruqecros Mo,qsrr.rpoBaurze) oruocl4Tqt K A,rlc]\V-

IIlrfirIaM BaprzaTuBH qacru OlIOlI.
Zsyueuue cqr{rrJrrrHbr rrpgAnoJraraeT HaJrnqr4e y cTyAeHTots MATE.

MATI4qECKI,IX ocuoBanHbx Ha Kypcax <,{ra$SepeHqua.n6r6rp ypaBneHr.rr>, ( paBHer{u.{

uareuarnuecrofi r| , (.lrrcJreHrrbre MeTo.4b1)), a Tapr{e IIaBLIKoB IIpo
roprre uoryr 6 lonyqeHbr B paMKax Ancul4rrJrr.rH (AJrfop4TMbr rr aIl. ru3

<9grrru u MeroAbr rpaMMrrpoBaHut), (O6berTHo-oprienTrrpoqarr.Hoe npo BAHIIE)).

3nanux, n B paMKax v3yrenns,qannoit Aracqznllanrr, lroryr 6 IIpriMeHe-

HbI AI.f, HaJlIIoaHr.i.s oft nnarnQuraquornroft pa6omr.

treruHefiHoii o

ocHoBHEre Qaxrur, rconqenqr4u, npr4Hqr4nbr reopr4ii, cBt3aHr{Lx

nn(f opr'raruxoft;

KO-

'II)):

3. KO oEyrlArorllEroc.fl, ooPMIInyEMbIE B P
TE OCBOEHL T Ar{CUilnJ[rHbr

B pe:ylr ooBoeHu.s,4ugrlr4rrJrr4Hbr rracrrzqHo Qopltt4yrorcl creAylotrlr4e

o OIIK-I; HocTI, IIoIIOJII,3OBATb Oa3oBble 3HaHI,I' eOTecTBeHHbIX HayK.

KTI N IIH nplrKJraI-

HOft MaTeMaTT4 Koft

r OIIK-3; OCOOHOCT6 K pa3paOOTKe aJITOpIITMIITIoCKIIX n npOfpaMI\4HbIX HIIIi B

o6:racru cu u [pr,rKnaAHoro fipofpaMMrzpoBaHr4s, MaTeMaTr{qecKr.rx, r.rH

II I,IMIITAIIIIOHHLIX 4ereft, co:ganuro zutf oplraquoHH6rx pecypcoB rno6a,rruux o6pa-

30BaTeJIbHOtO nprzKJraAHbrx 6a:4annlrx, TecroB r.r cpeAorB

cpeAcTB Ha e cranAapraM ri rcxo4nrrnr rpe6oBanr4rM;

B pesym

YJI]bTA-

sy:ruramr o6paso

ocBoeHu.f, ,qucuDfiJrriHr,r ooy.rarcqutrcr AoMoHcrprrpyer cJr

CIiC,TEM II
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MATEMqTHKII H }IHQ

ocHoBHbre $arcru, r
rInfiHTtunEI Teonl't

rx HayK,

)pMaTuKr4,

)Hrlenquu,

ecrecrBeHHblx HayK, MaTeMarrr-

ru u raH$opuaruKr.r, ocHoBHrIe
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bre peure-

gMHOTO IT
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q uu$op-
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cKrre r4 nporpaMMHble pe[reHut

B O6JTaCTH Or.iOTeMHOrO U npu-

Krra,4Horo flpofpaMMI.IpoBaHLI{,

Ma.TeMarrrqecKr4x, uuQopruauu-

OIIFIEIX VI HMATATI'IOHHEIX MOIIE.
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aJrrcpI4TMI4qeCI(I4X I.{ n
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Hbrx pe-

refi, o6-

OHTEHTA,

$IX, Te-
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cTH BbICIITX nop

nyJrbcqB B cpe,qax,

e cBeToBoAbI: r.r3foToBJreHrze rz MaTeprza.rrbr .

puu xpoMarl4qecKoft ,4ucnepcr4r4. Bomroslre naKer6l B Allcnep
cpeAax. oa3oBarr r{ oBas cKopocTH.

1.3 He,rune s$$er<mr n BoJroKoHHbrx cBsroBoAax. Ky6nvuuft orxlux
PasAer 2, MeroAr,r aua'Jru3a ue:runeftunx Au$Sepeuqualruux
HLrX llpOr.I3BOAHBX. efinoe ypannenue IIIp e4zurepa (HyII).

2.1.H oe ypaBHeHue lllpe4uurepa (HYIII).
2.2MercI' rro Qr,r3uqecKuM Q axropa:r,r.

2.3 Cnywir
e$$erc'ru,

porrcrx rrMrryJrbcoB: Hecrarlzouapnbre HerunefiHo-

PasAeu 3. M BaHr.ie npoqeccoB pacflpocTpaHeHrrr Jra3epHofo v3JlyrreHus B

Ho-HeruHefrHbrx

3.1

Pa:ae.1 1, Bluguue

3.2P

KOB.

4,.4 epegaua

n.P.Nr[. <Pacqer

TEOPETAITECKI1rfi K}?C
Cenrecrp 7

uerltnefiuo-4ucnepcr{onubrx s(pQerroe Ha pacnpocrpauenfis

eurre orrrr,rqegKux r'rMrryJrbcoB n cpe4e c 4ucnopcueil.
eHfie orrlrgecKhx tiMnyJrbcoB B cpeAe c Arz0nepcuefi LI

e rpauc$opvaqrafi r.rMrryJr6ca. Tperre npu6nzncenze

coJrr.rroHbr: Syr4alreHranrurlg coJrrzroHbr ri coJrr.rroHr,r

S oprraaqrnra Ha orrrr4qecKrzx coJrr.rroHax,

"lla6oparopHufi rpartTr,rKyM.

erpoB Borrorouur,x cneroeo4on.> (4 u).

BIJIX I{M'

B gacT-

3.3 Heclruu
nepcufi.

3,4 O6pa:o e yAapHoii nonulr oru6arorqefi.

Pa:ge.n 4, Cu reHeparllzr4 14 HeJrr4uefi Horo npeo6pasonauzx Jra3epuLrx
A1 oe paccesHue Mar4enrrurana a Epr{JrJrroDHa.

4.2 BPME-

4.3 rropra-



JI.P.Nep. tr{ryreuue cflepcr{brx xapaKTepltcrrrr( B BoJroKoHHrIX ctelono4on.> (4 u).

JI.P.Ng3. "Mo
(6'{).
JI.P,Np4.

B Ar4CIIPpCrrOHHO-H eitnoii cpe4e> (6 u).

ypaBHeHrre pacnpocTpaHeHl4t B qLIcToM Alrc epcuo

pacfipocTpaxeru orrTr4qec(ux ItMrIyJIr,coE

o6pasonauux y.{apnoii nomu orra6aloqefi (6 q).

o6pasonauun onrrzqecKr.rx conuronon (.10 v).

rtpoBoArrcs rpv pa3a 3a ceMecrp. Ou npe4nolaraer

oB I1o KoHTponbHr,rM MeponprrsTrrrM onpeAelrrercs

JI.P.Nsf. Mo
JI.P.Ns6. Mo

BI,IIIOJIHSHII' AO

Pacnpe4enenue

Arrarlr4nJrr4Hy.

OEPA3 RATEJIbHbIE TEXHOJIOTI{I
rr uHTeparTrrBurre {topnu o6y.1gtrr,

BaHufi 14 pl3Brrrufl npoQeccuoua,trublx HaBrIKoB clyA
HOM rrpoqecce ricll axTrzBHrre rr r4HTepaKTrrBHr,Ie Qopltrr flpoBeAsHfi.f,

IIETAH4N C ft pa6orofi: KoHrpoJrrurre ayArrropHr,re pa6orr'I,

r,rauruli,e pa6o:rrr.

npoBoArrMrrx B rrr{TepaxrrrBHbx $oplrax, cocrasr.set 36

KOHTpOJrbHbre o qacoB Ha JraooDaroDH6lx 3aH.f,Tlirx.

uan pa6ora cryAeHToB.

nal (nneay4uropuax) pa6ora cryAeHToB BKrroqaer 3a(perrlr
qecKoro IIpu rroAroToBKe K BbrloJrHeHr.rrc KoHTpoJrbHbx 3a\aHun,

cneKTa JIeKIIIi[ nO reuav. Ocnona caMocrosrerluofi oa6oru -

par)?bJ rro rrcroquvKaM n KoHcneKTy reKr{rzf, perrreHrre

IIOA|OTOBKA II no na6oparopnr,ri,r pa6orar,tr.

5.3. My,rr e4ufinr,re rexnororuu o6yuenun,
Fleroroprre Ie(rII4OHH61X 14 JIaOOpaTOpHbrX 3aruTr,ru [pOBO,qJ{TCr B Br4Ae

B Mynr,TriMeAri[Ho a)/Anropnr.r (naupvr,rep, ay4. 430-3, 420-3) c r4cnorrb3oBaHlreM

HO|O npoeKTopa. HTaM npeAocraBrfi ercs KoMlblorepuuit rypc leruuft .

TEXIIOJIOfI4I4 I,ICN ).rorcr AJrr o$opunenun na6oparopuru pa6o:r.

5.4 rlpr{rJraIIIer'IHBIx clleqIraJIIrcToB,

B pavxax HO|O (ypca [IaHripyroTc.{ IeKrlrzlr flpurfiallleHHbrx cD

cTr.ITyTa cII nau PAH (r.Mocrna).

5.5, Peiiruurosas
Peiiruur-xo

crenra o6yueHr.rn

Mapubrx 6arros no cneAylorqrrM cocraBr.lrcIl]uM: 6annrr na Kou'fpoJrlubrx

Tv floBbrx sapannit, paccMarprrBaeMbrx Ha

6.O OqHbIE CPEACTBA A,]I.f, TEKYIIIE|O KOHTPOIq Y
M IIPOME}ITYTOIIHOTI ATTECTAIII,IU TO I4TO|AM
HTI'I CUIIIIJII,II{bI 14 }'AIDEHO -MET OAI,ITIE CI{ OE O

CAMOCTO.B.TE,I[ HOff
PAEOTbI CTYAEHTOE

fery4lfi rco

eofi

ycrreBaeMocrrr llpoBo,4r4Tc.s rro BceM BUAaM 3aH.[Trifr c Hcn

pe)KuMe

e yre6-
B CO"

Ao"

n (50%),

e TeopeTr.r-

EHI4C KOH.

JIITT9"

3AAAq,

MlbroTep-

HbIE

e us I,IH-

eHKy cyM"

;KaqecTBo
3anlfl'tv'{x,

BEAYIIII4M



3.

4.

5.

6.

7.

8.

9.

Ypanneuun

urorqeHur.

Boro

Onrr,r.recKri

Brrnyxr4
Brrnyx<4

OcHosnoe ypaBHeHHe pacnpocrpa.HeHufl .

xapaxrepucrlrKr4 onrrrqecKrrx cpe,q: KosSibuqueHTl;I rrpeJIoMJI

cBeroBoAbr: rz3roroBJreHr.Ie LI MaTepllaJrbr.

r.rMnyJrbcbr. MoAelr.i cBeroBbrx riMny;rbcoB,

[oTeprr B cBeToBo,4ax.

rou6unaquonnoe paccerHrie.

paccernue Man4e:turralra EpraJrJrroeua.

e$$ercru n BoJroKoHHbrx cBeroBoAax. Ky6uuur,rft orrnirr<

ypaBHeHr4e IIIpe4rzurepa (HVIII).

e xapar(TeprrcrrrKri onrrrrrecKrrx cpe4: rosQQluqueurrt

e rroTepr,r B cBeToBo,4ax,

oe rcolr6uuaquoHHoe paccetur.{e.

oe paccerurre ManAelrunava Bputrnroeua.

BoJII-rbr I{aKaqKIr t4 croKcoBoft BoJrHbI nplr Br,IHyr(AeHFIoM

sa. flopor BPME.
prlu xpoMarlir{ecroft 4ucnepclru. Bo:rnoerre narcerLl B Al4

cKopocTr4.

,{unauuna HaKaqKIi 14 croKcoBoil BoJrHbr nprr BbIHy)I(,qeIlHoM

AEJILIIITAMA- pl.rrrJrro3Ha. IIopor BPME.

oe ua6mo4enue BI'IHyxAeHHoro paccexuzf Mau4e:rn

Fpr.rnarosua, nonnrre BPME-na:epr,r.

10. Ocuonu xpovarzvecr<oft Al4crrepcr4l{. Bornosrre naKerLI B Alrcneprup
cpe,4ax. 14 fpynrroBar cKopocTri.

e Qopuu u cfier(rpa r{MrryJrbca B AV crlepcl4ornHbrx cpe.uax.11.

t2.H
13. He;ras
14. @a:oearr Mo.4yrrrlr4.r (OKM), Sa:oea,a caMoMoAyrrrqur (OCM).

15. Cavo olTLrqecKr4x r,rMnynEcoB.

16. Heculcr.terp

CLIA.

ecrcue rpanc$opMarlurr r4Mnyr6ca, Tpeme npu$nnxceuue

llepeaaqa QOpMarlr4r4 B BOJTOKOHHbX CrrCTeMaX CB'3II.

e1|@eru nrrcuux noprAr(oB. O6pa:onanze vAapHoit BorHrI o

Onrnqec coJruroHr,r: Qyu4avenranrurre coJrr,rrourr r,r coJrl,rroHbr Bbrcrrrrix

BsaunoAeft OTTUq9CKUX COJIIiTOHOB.

Cntarue o r,rMnyrbcoB: BoJroKoHHo-peuerqarble KoMnpecQopbr.

Cxarue o I{MIIyJILCOB: KOMnpeCCOpbr Ha MHO| OCOfiTITOHHOM

llapau nsauuo4eft crnue $euroceryu4ubrx r4MnyJrbcoB: reH

fapMoHI{KIi f).
flapana ycl4JreHrie KopoTr(rix rrMnynbcoB.

fenepaqux Hr,rx u pa3HocrHLIX qacror. flapalretpu.recrr4e coJIr{To

Mero.q ofi sa4auu paccerHl{r rlpu perxeHau HYIII.
Bono na3epbr,

Peftruur-xo J\! I

1'7.

18.

19.

20.

2r.
22.

23.

24.

25.

26.

27.

1.

DIOIIIEHIi.E.

2.

3.

4.

5.

4em,Urair,Ia-E
6. Ourosr'r

cpe4ax. (Da:onax u

Brmyx,4
Bnuyn<4

7. nanue Soplmr n crrerTpa rrMrryJrbca B ,qr{gfiepcuouHbrx cpeAax.

Ar40IIep-

oprlKoB.

Br0pofi



B.

9.

2. Bo:ro

Car'torf o BKa OnTltrrecKltx I.IMnytrbcoB,

Helrzn e$$extr nnclrux noprAnoB. O6pa-:onauue y,{apnoit rorrrrr
ueft.

10. I cyMMapHblx I4 pa3HocrH6x qacror. I lapaMelpuqecKpre coJruro

HenuseiiHsre B BoJroKoHHbx cBeroBoAax. Ity6uuuuii orKnrrr cpeAbl.

Pefiruur-rourp .ll1) 2

oe ypannenue Lllp daunrep a (HYIII).
nenznefi uoe ypanuenne Illpd4raurepa.

Vpaeu fl{us6ypra-JIan4ay.
@a:oeas o.qyrrsqur (OKM), Saronaa caMoMo.4yrrqrlt4s (OCM).

goJrriroHhr: Syu4avenra,rru6re coJruror{rr I,I oolraToubl BLI

MeroA oil :a4a.rn paccexHrir npv pe[reHi4rz HYI[.
@ypre-u ,r pacutenreH r no $u:arecrcalr $axropar,.r. O6rqne

H Heluneilnoro ypanueur.u TITpb4rzurepa.

Eeftrepa-Xayc4opcla.

Perrenue PA3HOCTHI,IMII METOAAMII.

PefiruHr-rco i!! 3

1,y Marcneua. Ocuoenoe ypaBHeHue pacfipocrpaueHr.ir.

cBeToBo,qbr: u3roToBJreHr4e r4 MaTepfi aJr6r,

3. e fiMflyJrbcrr. Mo.qeln cBeroBrrx r4MnyrLcoB.

4.3rcn Ha6rroAeHfi e Br,rnylr(AeHHoro paeoennnfl.

Epunmosua. Boro BPMF-nasepu.
5. Hecnma

flepculr.

e'rpa:rc$opraaqufi rrMnyJrbca, Tperle npu6:ruxenue
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