
MuuucrepcrBo o6pa alarafl r{ HayKr,r Poccuficrcofr (De4epar\vr4
@e4epanrHoe rocyAapcrBe uoe 6ro4Neruoe oSpa:onareJrbHoe yqpenrAe

B rrrefo oop€BoBaHr4t
<<B.naAuur{pcK r{ focyAapcTBeHHbr

r{M eHH A.telccanApa lpr,rro qa lr Huno"ua
(BrI

II
IIECKOIZ

A,A II

CI4CTEM

PAEOqA-fl P O f PAMMA NI,ICUPITIJII4HbI

(MATEM ECKOE M

HaupaueHr{e rroAroroBKu 1

fI4U

ffporpanrMa rrtlArroroBKr.r

Vponenr BbrcrrreI.o o6parona

@opruar o6yueuun

Cemecrp

BKI4 JIA3EPHOIO

HI4KA I4 JIA3EPHbIE TEXI]

bHble H IIOJIynpOBOnHZKOBbIe Jr

Tpy4oem-
KOCTL 3aq.

eA., qac.

JIa6opar.
ta6or,
qac.

(Dopua lpoMe]Kyro
KOrrTpoJrfl

SKsaraeH (45 uac
Srcsarraeu (45

Bna4zurap,2075

fr^/



IJ[e,rruo o cB o eHr{fl ,4rrcur4rrJrr4

Tparrc[opTr.rpoBKrz Jra3 epHoro r.r3n

KJraAHrix 3a4a'u la:epuoft cpusuxu

cocTaBJr.f,rotrlr4x na3epHbx ycTaH

3 a4avu ArrcrlurrJrrrr{br :

o pa3BI,ITI4e HaBbIKOB COCTaBJI

qI{CNCHHO| O MO,IIEJII{DOBAH

oIITI4TIeCKI{X, B TOM TII4CJIe

IIOKOHHbTX na3epoB;

pa3Br4Tr.Ie HaBbrKoB KOMfrb

neHufi pacnpocrp aHeHLrn

pa3Br4Tr{e HaBbrKoB aHaJrrr3a

BoJroKoHHoft ourrzxn Ha

2. MECTO
[frrroquntmn a <Mareuatz

Jra3epHoro r43lyqeHr4r)) oTHocI4T,C.f,

Aor9Jrbr{bre rr IlonyflpoBo2lHr4r(oBbre

Z:yveuue,4r{crlr4 rrJrrr Hbr n
Tr.IqecKrrx 3uaHLtft, ocHoBaHHbrx Ha

MareMurrl4rrecxoft $usuru>, <H

MoAenlrp oBaHr.re HeJrxznefi Hrx eor
TaM(e HaBr,rKoB rrpofpaMMHpoB aH

pa3oBareirbuofi nporparulrlr 6a

Jrorprr{ n nasepnofi TexHr4Ke r,r na3epH

3uanra.a, [olyr{eHHbre B paM

rrpr{ r43)4reHVLr rr4crJLrunnu <O

BoAcrBa nasepuofi TexHaKr{)), <llpoe
HOIO r43nyqeHll.fl ), [pr4 BbInonHeHr,II4

$uxaquonHoft pa6orsr.

3. KOMTIE'TEHUIII4 O
TE OCBOEHVIfl NVIC

I) pesynrrare ocBoeHr{lr

o [IIt- 1: cnoco6uocrr
u nrr6uparb qzcrreHHrrft uero4 rax

1upars roronufi anfopr4TM perrreHr.rt

o AnI(-7; cnoco6uocrb MoAerr

ef o f eHep ar\vv v TpaHcrropTr4

o ll[K-12; cnoco6uocrb r(

I(SUII4X B HEIO KOMTIOHEHTOB

I) pesynrrare ocBogHLrfl Ar4c

3 yJrbrarbr o 6pas on aruE-rr :

trJrrrFrbr o 6yrarorqnfi cn 4evoucrpr{pyer cJreAyro

1. I4 O CB OEIIVIfl AI4CUU[JII4HbI
< M areiu arraq e cK o e r\{ oAe Jrr{p o B alLre cLrcr eM r e H

14fu> 
'TBTIfl.ETCf, 

O3HAI(OMJIEHIIE C NOAXOAAMI{ PCU]EH

uerznefinofi onuaKra, cB.f,3aHHbIMu c pa6oroft xn
II Cr4CTeM pa3nI4rIHOf O Ha3Har{eHI,It.

t MareMarl4qeclfl4x trloAelefr IJrfl, OTTLIAAHI'{fl,,

lpoqeccoB pacnpo crp aHeHLrfl ONTI4IIEOKOTO I{3JI

H9r4HbrX, CpeAax Ha rrprzMepe OIITI,IqECKI,IX

of o MoAeJrvrp oBau'Lrfl rro peureHr.rro neaaHefiu
qecKLIX BOJIHOBT,TX naKeToB B pa3nuqHLIX CpeAax;

ocraBJreHHofi npoexruofr zagauu ns o6racru uerz
I43yqeHr4.s JrLrTepaTypHr,rx lr fIaTeHTHbrX L.ICTOqH

CqUIIJII,IHbI B CTpyKTypE orlolr Bo
MoAenr4poBaHue avcTeM feHeparluu 14 TpaHcno

AlrcqurrJu4 Hau 6ag on oft qacrr4 OIIOI (np o rp arr,lna a
pHbre cucreurr>).

araer u.uru.uve y cryAeHToB $yHaarureHTaJrbHbrx
Kypcax <[nrf$epeHrlrranbHbre ypaB]rennn>>, <<y

HbIe MeroAu>, <JIas epHr,Ie r,r3Mep eHLrfl>r, <Marerr,rar

Ep orleccoB >, <llprzeu HuKr4 orrrr4qecKoro r43 yqe
KOTOpbre MofyT obrTb nonyr{eHbl B paMKax Ar4crlr4

ar a, a raK)r(e Ar4 crlr{rtlrr{Hu <IrIn rf opMarll{oHHbre

TexHoJrorursx) [pofpaMMbr Mafr4cTpaTypbr,

u3yrreuus. Aaunoft Arzcrl[rrJu4Hbr, Moryu 6rrrr npu
I(TpoHr4Ka), <Ocuonu coBpeMeHHbrx r,exHolorufi

poBaHrze cucTeM HaBeAeHr.rfl 14 TpaHclopTr4poBr(

Haf{Ho-r{ccJreAoBarenrcrcoft pa6orrr rz nrtnycrcuoft

IIIEIOCg, OOPMI4PyEMLIE B PE3yJI

Hbr rracrr4rrHo Soprrnrapyorc.f, cJreAyrorlrre r(oM

Barb MareMarr4r{ecKue MoAeJrrr o6rex:ron ucclr
oAenr{poBauux (auwmsa), paspa6arbrB arb uonuft u
a\aril4;

BaTb rrpoqeccbr sBoJrrorlr4r{ Jra3epHoro rz3Jrr{eH

napaMeTpoB BoJTOKOHFTO|O na3epa v napaM
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KaK pa3pa6arrrsarr MareMa-
TurrecKtle MoAeJIrr o6rer:ron
I4ccJreIoBaHr4r Lr urr6upart
quc,)reuHsrfi MeroA rzx MoAe-

nupoBaHrr.s (auanusa), pa3pa-

6al;rsarr nosrrft uru srt6u-
parh roroBuft alropurM pe-
IrreHr.rs sanatLr (lIK- I )

Mo.4eJrI{ o6rercros rlc-
BaHLrfl Lr nu6uparr
nuuft Merol r.rx Mo,[e-

Barb HoBbrit wnu nu6n-
roronrrt aJrropr,rrM pe-

3a4arrv (lIK-1)

BATb MATEMATI,ILIE-

un (auwrusa), paspa-

cnoco6uocruo pa3

BATb MATEMATI4IIECKI,IE

ua o6rercroB r4ccJreAo

nrr6upat suclennrrft
r.rx MoAeJrnpoBaHufl. (a

3a), paspa6arrmarr

I4III,I BbIOI4OATb

fopr{TM pelrreHr4fl 3

(rrK-1)
KaK MOAeJrr4poBaTb [poqec-
cbr 3Bo.lrcqr4r,r na3epHoro rr3-

nyrreHuf, nprr ero feHeparlr4r{

I{ rp aHcrroprr.rp oBr(e (AIII(- 7)

rorlrrr4 Jrit3epHoro r.r3Jry-

fl npu efo feHepauJdv u

I4pOBaTb npoqeccbr

oprr4poBr(e (AIIK-7)

cllocooHocTbro M

BaTb rrpoqeccbr sBOJl

JIa3epHolo u3nyrrelJkrg.

efo reHeparfvu rr

rr{poBKe (AIIK-7)
Kar( [p'0rr3BoAr,rT6 pacuer na-

paMeTp0B BOJTOKOHTTOfo Jra-

3epa u [apaMeTpoB BXOAf,-

I]IUX R Hero r(oMIoHer{ToB
(ArrK-12)

BoAr4Tb pacudr [apa-
B BOJIOKOHHOTO JIA3EDA

BXOAflUIT4X B

I(oMrroHeHron fl[K-12)

cIIocooHocrbro r(

napaMeTpoB BOJTOKO

na3epa r{ flapaMerpoB

A.fltrlr4x B Hero I(oMrroFI

(Arrr(-12)

PA II C OAEP}ITAHI,IE AI,I CIII4TIJII4HbI
JIlrHbr cocraBJr.f,er 5 saqernrrx eArrHrrrl l80 .racon.

Pa:ael (rervra)

AHCrlltnjruHbl

Brz4u y.rebnofi pa6orr,r, BKJllortafl caMo.
crorreJrtHyto pa6ory cry4eHrot

H TpyAoeMr(ocrb (o vacax)

O6tenr
pre6Hoii

pa6orrr,

c npr.rMer{e-

HHeM r{HTep-

aI(THBHbIX

I\.teToaoB

(B rracax /
%)

Il,lUrtHue Helauefilro-

Ar.rcrepclroHurx eQ$erron ua
pacrpocTpaHeHHr CBeTOBbTX

I4MIII/JIbCOB B OIITIIT{eCKI4X

cpeAax,

{acrtenrtrre MeroAr,r aHaIrv3a
uelznefi srrx 4zQ$epeuqu-
turbHbrx ypanueHaft B r{acrHbrx

nporz38oAHbrx. Helznefi noe
ypaBlr{eHr.re Illpeqrzurepa
(HyrrD.
Mo4eluponaHae npoqeccoB
p acnp ocTpal]eHvrs. Jra3 gpHof O

H3nyqss , B Arzc[epcr4oHHo-
ueluseftsux cpeAax.

O6qas rpyAoeMKocrb Ar4 crl



Cuoreurr reHeparlr4rz v Hetrrr-

nefi uoro npeo6pa:on aHLrs. ra-
3epHLIX CZ|HaJIOB,

PETITIIECKI4fr KYPC
Ceuecrp 2

PasAer 1. BlrzsHrae nelnuefino-
nyJrbco.B B OlTr.rqecKr4x cpe,4ax.

1. 1. Bo,norcoHHbrg cBeroBo.ubr: rr3r BJreHI4e 14 MaTepr.ranbl .

1.2 Ocuonu reoprru xpoMarrr fi. aucnepcurz. Boluoerre rrar(erbr B l{r4cneprrzp
cpeAax.. @asoea.f, r4 fpylnoBas c

1.3 HenluHefintre sQrf exrrr n Hbrx cBeroBoaax. Ity6raqHur1 orKJrHK cpeAbr.
PasAer 2. Hzcneusbre Meronbr a a nelrzHefi uux 4n rf rf ep eHrILr anrurrx yp anu enaft
Hbrx npoa3BoAHbrx. IfeluHeftnoe yp uue LUpe4raHrepa (HYIII).
2.1. He:rruneftuoe ypaeHeHne ILI Hrepa (HYIX).
2.2 Mel o g pactqerrJreHrzn uo Sus nnr cfaxropau.
2.3 Crryuait cBepxr(oporKr4x r4Mnyn B: HecrarluoHapHbre nenvnefiHo-Ar{cnepcuoHHbre
TbI.

Par4e.rr 3. MolenrapoBaHr4e rr

oHHo-HeJrrrueft slx cpeAax.

3.1 PacrrpocrpaHeHr{e onrrrqecKux rryJrbcoB B cpeAe c 4ucuepcuefi.
3.2 llacupocrpaHeHr4e orTTr{secKr{x u [ynbcoB B cpeAe c Ar4crrepcueft u neluueftuocruo.
3 . 3 llecrarrarr,rerpuqecr(r4 e rpaucs opu
3.4 O6pasoBaH:ae yaapuoft BoJrHEr o

qur{ r{MrlyJrtca. Tperte npu6lulreHrre reopr4rr Ar4

Pa:Aet 4. Cucreurr roaepau:zrzu auefi uoro np eo 6p as o Ba'nartr Jra3 epHbrx cnrHaJro B,

4.1 BuHync4eHHoe paccerrHr{e MaH4
4.2 lJPl\4E-rra3epbr.

buraMa Bpullroena.

4.3 OurvqecKr4e coJrrrrourr: (fyu4arra bIE COJII,ITOI{bI I{ COJIIZTOHbI BbICII].I{X fIO
4.4 Ilepegaua nn$ opnnaq nLr Ha on KI4X COJII4TOHAX,

usrfi uparcu{KyM.
JI.P.Ilel.

JI.P.J\b2.

JLP.,\rb3.

u).

JI.P,J\b4, Mo4enupoBaHr4e pacr
Helraueiinoft cpeae (6 v).
I.P,.Ns5, Mo4elzpoBar{r4e o6pasoea

I.P.Ns5, Mo4enzpoBaHrre o6pa":ona

urrx edr$erroB Ha pacnpocrpaHeHLrfl cBero

B pacnpocTpaHeHlrs. Jra3epHofo r43nyqeHr4fl B Arz

aroulefi.

f, orTrzqecKr4x rzMrrynbcoB B lr.rOllepc

xynapuoft BorrHbr oru6aroulefi (6 u).
s oflrrzr{ecKr4x coJrr4roHon (10 v).

Pac.rer napaMerpoB BoJroK HIIX cBeroBoloB (4 .{),

Zsyuenue AucrrepcHbrx errzr( B BoJroKoHHbx ceeroso.4op (4 q).

Mo4elupoeaHr{g ypaBHeH p acnp o cTp aHeIJus. B rrr4 cToM Ar4 Cn ep cr4oHHoM pe ue (6

KTHqECKIIE 3AI{'ITH'I
Terraa 1. Onru-{ecKze BoJroKHa 14 bI Izx r43roroBJreHrz[ (6 .r.).
Tenra 2. rluclennrre Mero.4br ar-rarrr4

lpor{3BcrAHux" Henunefinoe ypaBHe

uelrznefi urrx ara S cf ep eHrlr.ranbHbrx yp an n enufi n
TTTpe4unrepa (FIVIX) (6 .r.).

Terraa. 3. Mo4enupoBaHtre rpoqecco
llo-HeJrr.Hefturx cpeAax (6 .r.).

paclp o cTp aI{e}JIds. Jrru eplrof o lB nyqelJl,Zlfl. B .4r,r cne



5. OEPA3OBATE,JIbH TEXHOJIOrPII,4
4.1. Arcruu{bre rr rrHTepa BHbre rlroprur,r o6yvenr.rn
C qenuo Sopl,nzpon antfl. LI r npoQeccuoHaJrbHbx HaBbrKoB cTyAeHTOB B

npouecce ucnoJrb3yroTc.fl aKTr4BHbIe

Htrvt c Br{eay.4r{Topuoft pa6oroft: (
14 r4HTepaKTr4BHbre (popvrr npoBeAeHnn sau.srufi s

bre ayAr4TopHbre pa6orrr, uH4ilztBu1yaurb
Marr.rHr.re pa6orrr), B xo4e npaKrz x gauxtui,t [peAloJraraerctr pas6op u upo6lev
rreK're r(oHKperHbrx crrryarlr4fr nosn
BAHLrfl. rrpoqeccoB fe Heparlr4tr Jra3ep

KHOBeHZ.TI U peIIIeHr4.s 3a4aq MaTeMaTUTIeCKOTO M

fo r43JrrreHus. v ero pacnpocTpaHeHnfl. B Cpe.4ax c
Hbratrr cnoficrea[4u. 3ro r4Meer bro pa3BrzTrrtr y cTyneHToB aHaJrr4TrzqecKofo Mbr
HaBbrKO B pa3perueHrzr upo6leltmx arluir.

4,2, C awo crorrreJrbr{ arr p a cTyAelrroB
CaNro cro.sreJrbrrar (nneay4rz ax) p a6 ot a cry4er{ToB B r{Jrroqaer 3 ar(p e[JreHr4e

qecKoro MaTepr4ana IIpu rroAroToB
IrpaICTr4,TecKLrM 3aH.fllr{.qNr. Ocuona

r( BbrrroJrHenrzro rrHAlrBr,rAyanbHofi 4ouatrrneft n
ruofi pa6orbr - a3yrreHrze Jrareparypbr n

MEHAOI]AHHbIM I,ICTOIIHIZI(AM I,I KOH

TI4KI4 3AAAII,

4.3. My;rrraueAr.rfiubre rexH
F[,eXOtoprre II3 JreKr{r{o}IHLTX 14

Mynhrr4rueAuftuoir. ay 4uropuu (
Horo []loeKTopa.

uerzueitnrx cpeAax norcHrrorc.f,
MAI|LAB,

(r.Mocrna).

'I'ercyruuft KoHTporrb ycrreBae

n:neu 6allruo-pefiruuronofi

|JIOrl:eHurr.

eI(Ty Jreloltaft , peureune BT,IAaHHIIX [per]oAaBareJre

orun o6y.reuuR
[paKTr,rqecKr4x 3aHrrlrft npono4xrc.s B BrzAe r

na3epr{oro

AJrt 3Tt4X

rrpoBoArzrcr rro BceM BrrAaM sausrwfi c r4crronb
bI.

ep, ayA. 430-3, 420-3) c r4cnoJr63oBaHrreM KoM

Cryrenrau [peAocraB rrs.ercfl. rrorepurrfi rypc nexrlnfi .

B onpocr,r KoMrrbrorepHorc) r|p oBaHr4fl p aclp o crp a]FleHnfl,

oHcrparlzeft ncnomsoBaHrzt

4",{. Jlercqnu [prlrJraueurrbrx erlr{aJII,ICTOB

lh aHupyrorc.rr Jrerrlr4rz rpr4r Hbrx cnerlr4 aJrrrcro B ug Llsctntyra crreKTp o cr(or

6;. OIIEHOTTHbIE CPEA IJIfl TEKyrrIEfo KoHTPOJrrr ycrrEB
MOCTtrI, ilPOM tIHOIz ATTECTAWUITO I4TofAM OCBO
HkIfl Ar4 C rlrrl Jlr4t{br
CAMOClIO'ITEJIbHO

yTIEEHO-METOAT{qECKOE OEECIIETTE
PABOTbT CTyAEHTOB

YpanneHux MaxcBenua. yp aBHeHr{e p acllp o cTp a]Fleli.]/lfl..

Ozs r4.recKrz e xap aKTepr{cr orrrrr qecrrrx cp eA : roe $ $ v qrzeHTbr rrp enoMJreHr4,

3. Bololconsbre cBeroBo.[br: IOTOB JIEHAE I4 MATCPIIAJIbI.

4, Onru.recrrae zunylr,crr. M r,I cBeToBbrx liMnynbcoB,
5. Onruqecrne rro'.reDa B c

6. Brruyx<4enuoe rona6ranarlz HOe pacce.sHae.

7, Btrnyrr4euuoe pacce.sHze aHAeJrbrrrraMa Eprznlrceua.
croKcos o ft B o JrHbr nprz BErHylnAeHH oM p acc e flHzrvl

8. flunalurcaBoJrHbr HaKaqKlr

/IenbrrraMa-Eprznlroeua. llopor Bp
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9. 3r<cnepzrreHTaJrbHoe H roAeHr.r e B brHy)r(A eHH o f o p ac c e nuu x Man ge Jr b r[Ta
Epulnr.csHa. Bolononurre BpME-n

l,C. Ocsonbr reopr4r{ xpoMa Itofi 4ucnepcurz, BonnoBr,re rraKerbr B .4r4crreDfr{
cpeAax, Oasoea.s rr rpynloBas cr(

1 l. llpeo6pa30BaHrze cf oprur,r

112. Henranefinlre edrQerru n

13. HelrzHeffuoe ypaBueHue

crrer(Tp a r.rMnyJrb ca B Ar{clep cuoHHr,rx cp eAax.
brx cBeroBoAax. Ky6uvnufi orxluK cpeAbr,

1,1. Oa.:onas Kpocc-MoAyl.s

peAr4Hrepa (HYIX).
(OKM), dlasonar caMoMoAyrrsrlus ((DCM).

I li. Canro$or(yc[poBKa orrrr4r] KHX VMnyJrbcoB,
l(i. HecuuMerpr4rrecKrde pM arlr4r.r r.rMrryJrb c a. Tp err e npz6luxreHr4e reopv

lepOl{rr,

I',7.
1oro.

llep eAa.ra an(f oprraaqrzu BOJIOI(OHHbIX CIICTEMAX CB'3I4,
HelunefiHue srp$erc:ru ax roprrAKon. O6pasoBaHrre ylapuoft BoJrHbr o

I !). Onru.recKl{e coJrr4ToHrrl: HAaMeHTaJrbHbIe coJrrIToHLr U COJrr4TOHbr BbIc[I[X II

2Cl. BgarauoaerZcrBr4e orrrr4 Ig4X COJII{TOHOB.

21, C>rcatue ortrnqecKrzx rzMrl JrbcoB : BOJTOKOHHO-pe[rerqaTbre r(oMrrpeccopbr.
22:,. C>rcarue ofrrkrqecKrrx r4Mn

23. llaparraerpraqecKoe B3ar4M

poft raptvroHrznu (fBI).

2 7. BonoxoHHrie Jra3eobr.

Peftrunr-rconrpolrr, Nb 1
1. @usn.recxue xapaKTeprzcr

fJIorqeHrrs,

2. Onrv.recKlre rroreprz B c

3. Buuy>rc4euuoexou6uuaq
4, Btrnyx4euuoepacce.f,rrrze

bcoB: KoMrrpeccopbl Ha MHOTOCOITTTOHHOM C)r(aTr4

I4e QeMTOCeKyHAHbIX r{MrryJrbcoB: reHe

o crHbrx r{acror. llap av erpuqe cKu e c o Jrr.IToI_Ibr.

flHla s. npv p erreHr{r4 HYIII.

rctz o rrrrzqe cr(r4x cp eA ; xo s rp cb uqueHTbr np eJroMJreHrr

BOAaX.

HHOe paccerHr4e.

24, llapanaerprzqecKoe ycr4 ne KopoTKr4X r4MrrynbcoB.
25, feHepaqua cyMMapHbrx rz

2t5. Mero4 o6parHoft sanarrv

brrrraMa Bpurffosua.
5. [uuanaura BoJ]Hbr Harcar{rfl4 r{ croKcoBoft eorHrr rrpr4 BbrHy}rqeHHoM pacceflHuu

,4eJrbrxraMa-Bpznnroena. llopor Bp
6, OcHonr,r reopr4r,l xpoMarrr nofi 4ucnepcuz. BonnoBEre rraKerbr B Ar4cneprr4p

cpe,4ax. tDa:oeas I{ fpyrlloBa_s cK

7. llpeo6pasoBanr{e $oprrarr u I,rMrrynbca B lrrcnepcr4oHHbx CpeAax.
8. Cavo$orcycr4poBKa orrrr4 x rzM[yJrbcoB.
9. Henusefiuue sssexru ntr ulrx rroprAron. O6pasoBaHue yAapHoft BoJrHbr orr4

10. feuepaqvr cyMMapHbrx r4

11. Henrzneffurre essercru n

]P*!runryrco urp o.rrr J\b2

Ho crHbrx qacro r, llap arraerpzqe cKr{e co JrHToHbr.

KoHHbrx cBeroBoAax. Ity6uvHlrft orxlzn cpe.4br.

l. Helrnuefinoe ypaBr{eHze [l Hrepa (HYru).
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3ane4yrc,rqzfi xafte4pofi
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