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1 . {EJII4 O CB OEHI4'I TVICJII.,IIIJII,IHbI
I{e.nr,ro ocBoeHllfl AI4cIII4nnv Hr,t <Matevarl4r{ecKoe MoAenvpoBaHze) flBlrfl,ercfl, o3Ha-

KoMJIeHI4e c Qusuvecttl'IMl{ ocHoBaMu petrleHl{u npI4KJraAHbrx 3aAaq ueluueiinofi on'ruru. 34ecr,
cneAyer BbIAeJII'lrb pa^:pa6orxu s o6racru co3lla:nnfl HoBbD( BOJroKoHHbrx na3epoB, ocHoBardHr,rx
ua eQsercre rov6znaquounoi:o pacceflHtrx cBera, ycrpoficrn rro c)Karr4ro cBeroBbrx HMr]yJr6coB.
f eHepaIIuI4 otITI,IrlecK}Ix coJII4T'OHOB,

3 agavu Ar4crrurrJruHr,t :

o cocraBJleHae MaTeMatTl{r{ecKux tvtoAelefi Anr onvcaH:zf,, anaIrvr3a r4 qvcJleHHofo Mo,tle-
nl{poBaHl4fl tlpu onl{caHl''.u paoilpocrpaHeHr4r or]Tt4 qecKoro Lr3JryqeHr4q B uelusefturx cpeAax, E

TOM qUCJIe - Ha IrpI,IMepe onTIrqecKrIX BOJTOKOH;

o BbIIIOJIEIeHI,Ie KoMrlbForepHor'o MoAenr.rpoBaHr{.rr IIo pelleHr4ro semaueftusrx ypanHeHzfi
pac[pocrpaHellus. orrrr4qecKr,rx BoJrHo Bbrx [aKeroB B pzl3nr4qHbnx cpeAax;

t aHaIil43 rlocraBJleHuofi npoenrnofi :a4avn us o6racrfi HeJrrdHeftnofi noloxonHofi orrru-
KIZ HA OCHOBC VI3"YqEHI*,.[. NI4TEPATYPHbIX A IaTeHTHIJX ACTOIIHI,IKOB;

' pacr{eT TeXHOJIoT}IqOCKI4X HOpMaTI4BOB Ha paCXoA onTI4r{eCKLIX MaTepuzUrCrB 14 LrHcTpy-
MeHToB, nrr6op rl4rloBoro o6opyAonarHur Anr nocraHoBKr4 Jra3epHofo gr(cnepuMeHTa rro pac-
NPOCTPAHEHI4IO ONTI,IqCCKKIX BI]JIHOBbIX TAKCTOB E TTEIZHEfiHbIX CPEAAX.

2. MECTO AI,ICqUIIJII,IHbI B CTpyKTypE otIOII BO
lualuntmHa <MareuarlrqecKoe MoAenrrpoBaHue>> orHocr.rrcq x o6sgarerbgbr\{ Ar4cLrkr-

IIJII4HAM,

Z:y'reuue AIdcIII4rInpIHbI rlperrrolraraer Haruque y cry.[eHTon Syn4alreHTaJrbHbrx Mare-
Marlrr{ecKrrx 3uauuft, ocHoeaHlHrx Ha Kypcax <[z$$epeHrlr.ran6Hbre ypaBHeH:afll>,,<YpanHeuur
MareMarplqecxofit Szst'Ittu>, <Jluclennue MeroAbr), a raKxe n:aBbrKoB nporpaMMprtr)oBaHr4s, Ko-
Topble Moryr 6rrrr nolyqeHbl B paMKax ALIcrIilnJrpIH <Alropurntbr v aHaJrpr3 c,Jro)r(Hocrr4)),
<-f,sbIKI4 I'I MeroAbl nporpaltvtlipoBaHr.Ir)), <O6rerruo-opr{eHTr4poBaHHoe nporpaMMrrlpoBaHr,re).

3uauun,IIoJIyqeHHbIe B paMKax [3yqeHr4r Aassofi /lr4cur{[nr{Hbr, Moryr 6rrr; npaueue-
Hbr Anr HarrvcaH'ias. nsnycxuoii rn alarfuraquosuoft pa6 orrr,

3. TIJIAHI4PYEM]bIE PE:}YJIbTATbI OBYIIEHI4fl
flraur'rpyeuue pe3ynbrarrr o6yveunr no A'4cur{nJ]r{He, coorHeceHHbre

ot]orl

tIO AI4CIILITIJII,IHE
c nJraHlrpyeMbrMa pe3yrrbTa.raN414

Koa {ropruupyeMblx KoMne-
reHunfr

YpoeeHs bceoeHHq
KOMneTieHUUtl

fl.naun pyem sle pe3yJtsTarbl o6yveH nn no AllcuunJt HHe xa paKTep]t3ymuu e
ara n sl {ropl,l r.r poBaHr,rr rou nereH uuil (noxasarelu ocuoeH Hfl KoM rt e.r-eH_

uH14l
2 3

otIK-l qacTlt rt Ho 3gars: o6naaaer 6a:oesrvr 3HaHhtMh, noryqeHHbrMh a o6.ractn vararat'ruaan"* ,.,

(aln) ecrecrneHnbrx HayK

YvteT s: yMee'r ucnorb3ogatt 6a3oarre 3HaHur n3 o6racru MareNrarhqecr(Hx 14 (hnr)
ec'recrBeHHbtx HayK B npoQeccuoualtHoil AetreJlhHocrtr
BlaAerr: hMeer HaBrrKH otr6opa vero4oB peujeHun 3aAaq flpoeeccuoHarbHoh aer-
TeJI6HOCTIi Ha ocHoBe TeooeT[tqecKHx

ofrr(-3 qacTytqHo SHaTb: NreToabt TeopnH anrcpHTMoB;
MeToAbl cHCTeM HOrO h n ph KnaAHOrO npotpatr.t t\tHpOBaHHfl ;
npHHuhnbr I Meroaolton4t4 TecrlrpoBaHt,tr nporpaN.tMHoro o6ecne.leHtrr;
Vvers:
coorHou.trb 3HaHrt B o6lacru npofpaMM hpoBaHilt;
onpeAeJrrrb u cocraBJ,lrrb uHr[opvauuoHH6te pecypcbt rro6aruHux cereft, o6pa:ona-
TeJlbHo|o|(oHTeHTa,cpeAcTBTecrhpoBaHH'chcTeM;

Blaaerr:
Haorrra pa:paoorK, nporpaMt\tHoro o6ecnereHur; I li

HaB6IKH B6lnorHeHHt MareMarHtlecKofo A.{oae/rtapoBaHI.r, or aHaflh3a locraHoBKh 3ara-
qh Ao aHanH3a pe3yJrBTaTOB,



lr&

nln

Pa:Aen
(rer"ra)

nacut4nnt HLI

Fq
c

0
c

6

o
o

6f

oT

Brz.urr y.re6Hofi pa6orur, BKrroqat
caMocrorreJrbHyo pa6ory cryaeH-

TOB

!r rpyAoeMKocrr (s .racax)

O6terv
yue6Hofi
pa6orbr,
c npuMe-
HEI{HCM

nHTepaK-

THBHbIX

MeTO.IOB

(u tacax I
%\

OopMbr rer(y-
ueno KoHTpont
ycneBaeMocT14

(no uedetnlr
ceuecmpa)

tDopva npoMe-
ncyrouuofi arT e-

crauuu (no

ceuecmpau)

I
Io

F

m
F
d

F

(d
(-)

O

PacnpocrpaHeH14e BoJtH H BoJtHOBbrx
naKeToB B OnTHqeCKUX CpeAaX

7
c.l

I A 12
7177

2 flpeo6pa:onaHv fl t4 yrpaBJreHr.re cBeroM
B BOJTIHOBLIX CBETOBO,4AX 7 2 7 | 150

3 Heluueftusre a(l{rexrur s onrhqecKl4x
CBETOBONAX '7 I+ o 4 3/50 Pefirn Hr-

rorrrpols,\l!l
4 HeruHefiHoe ypaBHeHne lllpeanirrepa

(Hyru). 7 r 2 4 7 5/83

5 flepeaaqa nHQoplrarlr,rr s soaoKoHHrx
CUCTEMAX CB'I3I,I, 7 € i

7 2t50

6 Onrrqecxue cor r.troHhl

7
I

4 A
7 6/75 PeftruHr-

roHrponu N2
'7 flapaverp rr ecroe orau v ogeilq'rane

rfrev'rocexyHlubrx riMnyr bcoB
7 c\ 4 o

2t50

8 Boaorogsrre na3opbr.
7 v 2 5 9

6t85
9 Hexepponcxne onrrrqecKHe cpel

Hernuefr socrn BbrcurHX noprIKoB.
tan

7 4 7 2t50

l0 Mnrpocronuuecl(ar reophr HeJIL

Hbrx Bocnpuht\4qHsocreil,
HE14.

7

€
I

F- 4 t6 2t50 Peftru H r-
tcourpoas Nl3

Hart,r.{r,re B A?rcuHrtnr,rHe Kfl/ P

Bcero 7 18 36 l8 90 36t66 3aqer c oueHroii

4. OEibEM tt{ CTpyKTypA AI,ICqIIIJII4HbI
o6qas rpyAoeMr(ocrE, Ar4crlr4nJrr4Hbr cocraBJrrer 4 saqe.rHrx eAr4Hr.ru. 144 \acos.

Coge pxa u n e fl ercu uo H H bt x gansr wi,t rro atrc tlt4 lJr fl H e

PasAen 1. Blusune HenI4HefiHo-AHchepcHoHFILlx e$Qerroe Ha pac[pocrpaHeHr4rr cBeroBbrx r,rMnyJlbcoB B opr4qe-,
cKr4x cpeAax.
l. L BonoroHHbte cBeroBoAbr: a3roroBneHve vt Marepr4uulbr .

l'2 OcHosrt reopuvt xpoMart4qecKofi Al4cnepu{I4. Bo.[HoBbre raKerbr B Arlcneprr4pyrotur4x cpeAax. Oa:lr:san 14 rpy11-
noBar cKopocTn.
1.3 Henr.rHefiHtre aflrferrst B BoJroKoHHr,rx cBeroBoAax. Ky6runrrft orrlrrax c,peArr,pasaer 2. r{HcreHHrre MeroAbr anwtusa uerrrnefturrx gr,r0rpepeuqHzurbHbrx ypanueuuft B qacTHbtx [por43BoaHbrx.
Henuueftnoe ypaBHeHrze lllpeguurep;a (Hylil).
2,1 . Henr,rHeftHoe ypaBHeHue lllpeauurepa (H'gltl).
2.2 Meroa pacuenJreHr.rr ro qlr.r3rrqecruru Qaxropana.
2.3 Ctynh cBepxKoporKux l.rvnylscioB: HecrrluroHapHbre HenlrHeftso-Aucrepc?roHHbre e$Sexrsr, .

PasAen 3, MoAelupoBaH?te npoqeccoB pacnpocrpaHeHr4fl Jra3epHofo r,r3nyqeHnn B Ailcnepcr4onHo-HernHefiuurx
cpeAax.
3 , I Pac npoc'rp aHeHUe ofirlrqecKax lrrd fryJrbcoB B cpeAe c Ar,rcnepchefi.
3,2 PacnpocrpaHeHr.re orrrlrlrecKr4x t4r\4nyrbcoB B cpeAe c Ancrrepcueft u Herr14HefiHocrbro.



3.I PacnpocrpaHeHfie orrrprrtecKHX l4MrryJrbccrB B cpeAe c Aacnepcueft.
3.2 PacnpocrpaHeHHe onruqecKL{x irvnyrsccra B cpeae c 4ucnepcnefi n seluHeilHocrnro.
3.3 HecuunerpHqecKre rpaHc$opvauilu r4MrfryJlbca. Tperue npu6run<eHne reopr4r,r Ar4cttepg{4.
3,4 O6paaoaaHue yAapuofi BoJrHbl orn6arcu{erfi,
ParAe.n 4, Cucreurt reHepaqtlx u ueruuefiuoro upeo6paroBaHlrt Jra3epHbrx cr4rHaJroB.
4. I B rrHyN4eHHoe paccerHne Man4el surraua EpullrosHa.
4.2 BPME-nasepu.
4,3 onrn'Iecxl4e coJII4ToHbr: {lyn4anrenriulBHble coJrr{ToHbl r,r coJrr4ToHbl Bbro[rrrx [opflAKoB.
4.4 fiepela\a nnrpopuaqzu ua onrnqeixnx coJrxroHax,

C o4 epxa ru r{ e Jr a 6 o p aro p H r,rx 3 aH flT vi\ n o Arr cqurt Jr [r H e

JI,P..llel. <Pacqer [apaMerpoB BoJ]oKoHHbrx cBeroBoAoB.)> (4 q).
JLP,-llb2. I,I:yveur.re AncnepcHbrx xapaKrep14c'rrlK B BoJroKoHHbrx cBeroBoaoa.> (4 q).
JI'P.Ne3. "Mo4ertltponanne ypaBneHlae pacupoc'rpaHeHur B rr,rcroM AnclepcuoHHov pexnrrle" (6 v).
JI.P.l\e4. <Mogeluponaur4e pacnpoc)rpaner.ra onruqecKrrx r.rMrryJrbcoB
B Ar.rcrepcr4osno-Heluueftuoft cpeae> (6 .r).
JI'P,){b5, Mo4enupouaune o6paroaaHr.rx yAapHoft BoJrHbr orn6arourefi (6 .r).
n.P,N96. MoAe,rapoeaune o6pasoeaHlr olrl4LrecKr.lx coJl t4Tol.toe ( I 0 v),

5. OEPA3OBATEJIbIIbIE TEXHOJIO|I,II4
B npeuo;lanaHtrv AucL\IrnrIrrHE,r <MATEMAT4VECKOE MO4EL4POBAHITE> rrcrrorrr,-

3ylorcs pa3Hoo6pa3Hble o6paEoBareJIbHLIe rexHoJrorrar.r KaK TpaAr4IIr{oHHbre, TaK r{ c nprrMeHe-
Hr4eM aKTrrBHbrx r4 HHTepaKTLIBHbTX MC,TOAOB O6yVenur.

ArrrasHsre Lr vHTepaKTrrBHbre MeroAbr o6yueuua :

LLumeparcmuau|,n neK4utr (meua Ne 3.3);
fpynnoaan ducrcyccun (meua Nb2, 3 ),.
Auanus cumya\uil (mema Nb l.l);
Ilpuueueuue u4rumaquaHHbrx uodeneil (meua Np 2,3),.
P as6op KoHKpernHbm cumya4uu (meua Ne4. 2) ;

fpyzoe.

6. OIIEHOIIHbIE CPEACTIIA AT.fl TEKYIIIE|O KOHTPOJIfl YCIT]BAEMO.
c TI{, IIP OME ItyT OrIHrOrz ATTU C TAIII4|4 II O I4T O f AM O C B O E HI,tf III4CIII4 _

TIJII,IHbI I4 YIIEFHO.ME:TOAI,IIIECKOE OFECTIETIEHI,IE CAMOCTO'IIEJIbHOIZ
PAEOTbr CTyAEHTOB

Ter<yrqafi KoHTponb ycndnaeuoc'rl4 lpoBoAr4rcr no BceM rlr4AaM zausrufi c uo[oJrb3oBaHveM
peftruHronofi cucreuu,
6.1 . Ilpuvrepuulfi r
l. VpaaHeHur ocrpaHeHur.
2. oaslnecxue xapaKTeplrcrl4Kpr onrtfqecKlrx cpeA: ro:SQnurzen'r'br npeJroMJreHlrr h norJroqerrr4r.
3. BoloxoHHt,recBeroBoAr,t: t43foroBJreHr4e rj MarepuaJtbr.
4. Olrr,rqecrueuMlynr,cbt. Mlolelr.rcBeroBbrx r4MrlyJrr,coB.
5. Onru'{ecrcr4re norepil B cBeroBoAax.
6. Bslnyx4eHHoerolr6uHaqurcHHoepaoceflHr4e,
7, BunyNgeHuoepacce.qHr4eMaHAenururauaBpulruoeua.
8. fiuuavwua BoJIHbl HaKaqKIJ t4 croxcoBofi BoJrHbr frpr4 BbrHyxaeHHoM pacceflHvu MaHAeluurraua-
Bpnrrloeua. Iopor BPME.
9' 3rcneprzlteuriulbHoe Ha6lrcAeHre BbrHyxAeHHofo t)accerHht Man4eruurralra-BpurnroeHa, lJoloxoHurre
BPME-nareprr,
10. ocHosrr reopr4r4 xpoMaruq€)cKofi 4ucrnepcur,r, BorHoerre rraKerbr B AHcnepfrpyron(Kx cpeAax. (Da:osar H
rpynnoBar cKopocl'lr.
I l.
12.
13.

14.
l).



t6.
17,
18,

19.

20.
21.
22.
at

24.
25.
26.
27,

Hecalrn,terpr,recrze rpaHcrlopMaurrx HMrryJrbca. Tperre npu6lrxreHre reopr.rr Aucrepct,tu,
nepeAa.I a ranSopv aur.ru B BoJroxo H r{brx c l.{crel,r ax cBfl 3 }1,

Hel nHeft ssle e${rexrrr Bbt orrJtrx noprAKoB. O6pasonauue yaap no ii
O nrnqecx l.re coJu.rroHbr : rpyuAaveHranb Hbte col r,rroHbr 14 coJrr.troHbr
BganvoAefrcrBfie ofiTtfqecKflx coJvrroHoB.
cxarue orrrr,rrrecKr.rx urvrJu6ggs' BonoKoHHo-peu€:Trrarbre KoMrrpeccopbr.
cNarue orrrr4qecKl{x r4MlyrJrbcoB: KoMnpeccopbr Ha MHofocoJrr4ToHHoM a)Kurur4,
flaparlrerpuuecxoe ssam{oAeftcrBlr€) $eu'rocexyuAHbrx rrMrryJrbcoB: reHepaunr rropofi rapMoHr4Kt4 (fBf).
flapav erprvecKoe ycune Hr4e KoporKlax r4MnyJr bcoB.
f eHepaqnr cy MMapHbrx u pa3HocrHbrx qacror. flapaverpu.recKne coJr r4Tonbr,
Meroa o6parHofi 3aAaqn paccerHr4r{ npx perxeHt!r HylU,
BoloxouHue JIa3epbr.

Bon
Pefirnur-xosrpolru J\b 1

). fiffi:,:#:;31ffi'li::ff1;H1""^l'ix 
cpeA: xoe0sraqraenrb, nperroM'eH,' ,4 rrofnoueHHs.

3. Brrryx4euHoe xovr6uuiluzoHHoe paccerHr{e.
4. BunyNgenuoe pacceflHrre MauAr:llurava Bprrlrosna.
5, [lrHaur,rxa BoJrHt r HaKaqKrr a croxconofi BoJ]HbT [pr{ BbtHyxAeFrHoM paaceflHr4v ManAellurraua_
EprannrceHa. flopor BPMB.
6. OcHoerr reopfir{ xpovatuuecxoh nucnepcwr. BorHosrre naKerbr B Ar4cneprffpyrcqux cpeAax. OasoaaR
n FpynnoBar cKopocTr.t.
1 flpeo6pasoeaune Qopnar,r 14 cneKrpa r.rMnynbca B Ar4cnepcr4oHHr,rx cpeAax.
8. Cavro$oxyczpoBKa onlar{ecKr{x r4MnyJrbcoB,
9, Heruuefurte ssQexru BbIcIIrI4x [oprAKoB. O6peuonaune yaapnofi BoJ]Hbr oru6arouleh.l0' feHepauut cyMMapHblx I4 ptBHocrHbIX qacror. flapauerpzvecKr4e coJrr,rroHbr.
HeluueEsue s$rlerrrr n soroxoHHr,tx cBeroBoAax. Ky6nvnr,rfi orKJrr4K cpeAbt.
PefiruHr-rcourpo.nr J\b 2

BoJrHbr oru6arouleft.
BbICIXHX NOP'AKOB.

nopflAKoB,

fioprAKoB.

t.
2.
?

4,
5.

il.
12.

6. Meroa o6paruoft zalaufu pacceflHufl npr4 peueHulr Hylll.
7. (Dypre-uero4 pacx{errJloHur no {rr.r:u,recxuv $axropan,t. o6rure npuHulrttr,T.
8 Hopunpoaxa sennuefiubro ypaBHeHHr lUp€4r.tHrepa.
9. Koruvynarop Eeiirepa-)laycAopQa.
Peureuae HYIII pallnocrHbrM t4 MeroAaMr4.
PefirnHr-rcourpolr, J\b 3
l. VpanHeunrMaxcserra.OcHosHoeypaBHeHr4epaclpocrpaHeHr{r.
2. BoloxoHssre cBeroBoAlt: H3rorollreHHe n MarepI,ranbt.
3. OrrrqecxueuvuynrcrrlMoAelltcBeroBbrxt{MrryJrbcoB.
4. 3rcnepmrraeHraJtbHoe Ha6lrcAenue BbrHy)KAeHHono paccerHr4, ManAelrurava-Bparurc3Ha. BoJroKoll_
urre BPMB-la3epbr.

: HecatttlterpHqecKile rpaHc$opnaulln 14r{nyJrbca. Tperre npu6.wrNeune reopxy Ancnepcll4.6. flepeaava rau$oprr,raqrar,i B BoJloKoHHbrx ct4creMax cBq3r4.
'7 ' Bga[voAeficrsl4e ort4.IecKr4x coJ1yroHoB.
8' CNarNe orrrlrllecxl,Ix lrNlrrynbcoB: BonoKoHHo-peflrerqarbre KoMrrpeccopbr.
9, CNarHe o[Tl4qecK[x LrM[yJrbcoB: KoMnpeccopbr r{a MHofocoJrHToHHoM c}Kar1rr4,

l0 flapaverpnvecrcoe sradNroAeftcrr]re SevrocexynAHbrx r4MnyJrb,coB: fegepauv r eropofr rapMoltt,tKu(fBf).

HeluHeftHoe ypaBHeHHo lllpdgnrrrepa (HylX).
O6o6urrinsoe uelnHefinioe ypaBHeHlre [Ilp€4uurepa.
YparHeHte I-Hus6ypra+Jlauaay,
Oasosas Kpocc-Moaynruua (OKM), rlasoean caMoMoAyrrruHr (OCM).
onrlr.iecxne coJlrrroHbr: QynaaveHralbHble coJlrlroHbr 14 coJl4ToHbr Bbrcrll4x

llapav erpuvecKoe ycr4reH ne KoporKr,tx fi Mffyn bco B.

BoroxosHsre JrtBepbr.

Bsalrl4oAerftcrgI4e orITaqecKr4x coJIIi.ToHoB.

6.3. Bonpocur rc cauocroqrelsHoEi pa6ore crvaeHrp
L Onrrqecxze coJruToHst: dynaa"anlzurbHbte coJlt4ToHbr r.r coJl4ToFrbr Bbrcturo(
2.
J.
4.

cNa'rae orlTrrrrlecKr,rx ulrnynrcon: BoJIoKor{Ho-pelrerqarble KoMrlpeccopbl
Clra'rlre onrr4qecKlrx nrulllrcon: KrcMnpeccoplt Ha MHofocoJTt4ToHHoM c)Karuil,5, llapauerpu vecxoe saaqvci Aeircrsuet rpeurocexyHar{brx [MnynbcoB: reHepauua eropofi rapMoHl.rKr4

(f Bf).
6. flapaverpuvecroe ycnleilHe KoporKHX r,l\4rryJrbcoB.'l feuepaulr cyMMapHbIX n pa3uocrHbrx qacror. flapalrerpnuecKge co1r,rroHbr.8. MeroA o6parHoil 3ala.cv itaccenaun npH peueHHr4 Hy[j.
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