
Mnnucrepcrno IJnfrII HayKrr
Oe4epanr,uoe rocyAapcrBeH oroAXeTHOe

rrMenrn t\.nerccan4pa
'dqilI':(B"uIV)

PABOqA.fl TPAMMANII

Hanllannenlre rroAroloBKn

llpo@znrlnporpaMMa rroAroroBKr.r

Vponeur Ebrcrrreto o6pasonanux

Ooprvra o6y.rerrzr o

Bhrcrlero OHAJIbHOI'O
<<E;ra4ulrnpcrcu rocyAapcTBeH ft ynnnepcurer

Oe4epaqun
bHoe yqpexAeHr,re

Ipnroprenu.ra CronerotBbrx>

.IlanSzlon

2

p20I.f



1. UEJII4 EHI4'I ilW UI4IIJII,IHbI
[enrua ocBoeHrrfl .4ucqnnlznrr ( Ayrrfl) t
o u3yqeH[e crrcTeMbr MaTeM qECKI4X 3HAHI4 v 1rueuzft, ueo6xo4rzltrx B

MarrzqecKr4x rvroAeneft rrpoqeccoB 14

MexHbrx Ar4cII[[nr4H, npoAoJDr(eHr4t, AIIfl- U3yqeHkrtr

npofrecczouanrnoft Ae{TeJrbHocrrr nns.
o6terton aB'roMarr43 a:qlztrL v ylpaBJreur{

e6pasonar:us:

. IIH'TEJI.JI EKTYAJIbHO E P A3BHTI{E,

ycueunofi xrr.r3Hr{ B coBpeMgunorra o6
gJreMeHTbr anf opr4TMr4.recKoft Kynbrypbr,

o6rqeuenone.recxoft Kynbryprr,
TexHr.rqecKolto [porpecca.

npo@eccrzouarmuoft o6pasonarelruofi n
02.03.03 <Ma:rev:aruqecKoe o6ecne.reHrz

[nx ycnernHoro r{3freH[-rr Aannoft Au
MLIHT4MyMO,M COAeplKaHrrJI ocnonHofi

AaHHOro rrarrpaBJreHux (lrareuarrrqecK
alre6ptr, 4aQQepenqrraJrbHbrx y
MATEMATI,IqEC.KOIO AHAIIT43 A. AHATILITU

flpoqecc ksyrrenlrfl. Ar,rcrlr4 rrnlzHbr

cne.qyroqr4 x KoMrrerenquft :

krpoBaHr{e qecrB JrI,IqHocrI,I, ueo6xoAralrbrx AJUI

; .rrcHocTb I4 TOqHOCTb MbIITIJIeHLIfl,, pIH-tytlIl.ufl.,

x npeAcraBr,euuit;HCTBEH

yHl{BepcanbHoro _fl3blKa HayKvr rr TgxH

oSopmupoBaHr{e [peAcraBJreH u

I) cpeAcrBa

o6 lrney":( v MeToAax MaTeMa:fr4KI4 KaI(

vpoBanr4fl serenuir r4 npoqeccoB;
MeTOAaX O rrTrlMrz:l auvr4 ;

. BOCIIUTAHV e KynbTypbr lr4rr

2. MECTO 4I'4CIIII I{HbI B CT' PE OtIOfI BO
Aucr[zulrusa <grzcnenur,re .qbl) oTH K 6asoeofi qacrrd ocHoeHofi

K MATEMATHKE KAK K qACTT4

Ha)rqHo-MATEMATIZKT4 IINfl

fpaMMbr rro r4 oaKaJraBpoB rIo HarIpaBneHI4rO

VI ATMII}I ue uu$oprr,larlrrourrbrx cr4creM).
TIJII,IHbI CTY AoDr(eH BnaAerb o6g:larenrnr,rpr

pagosaremHoii [pofpaMMr,r IIo MaTeMi]Tr4Ke Ang
zrz.recKoft reoMerpr4rr. lasefiHofialJaJrvr3a" aH

lz'fr). 3uarr OCHOBHbIE TIOHflTNfl N METONI,]

14CIIEHHbIE ) HarrpaBneH Ha Qopvrupoeauae

feoMeTprza, uefiHoft alre6prr, reopuu $ynxqzfi
KoMrrJreKcHoro repeMeHHoro. Yuerr, MEH.f,TI, MATE TLE METOAbI AIIfl PEIIICHI4f,
[paKT[qecKrzx 3aAarr. Bna4err perrreHr4r Ir4 qvanr,Hblx II aJlfeopanqecrfl4x
ypanneHzft, ;pl$$epeHrlr4€urrHoro u HO|O t4C Lrs., aHarvru.recKoff reoMerpl4lr,
Teopr4 rr Bepo f,T'Hooreft , uarevraruqecxofi KTI KI CJT ftnrrx [poqeccoB.

flu<>tluntmua $ opnrup y er 3HaHLrs. Ll aBbIKr4, neo6xo B [paKTr4rrecxofi 4elreJrrHocrl,I
rnaluSzqupoBaHuoro cueqzalrzcra. B rcax y.re6uoro qecca Mox(er 6rnr ucuoJlbsoBaHa
[pr{ noArouonrie Bbrrrycrnofi r<nanra$z uofi pa6or:u.

3. KOMTIEITEHUI{II OEYqAIO foc.fl. oo MI,IPYEMbIE B PE3YJIbTATE
OCBOEHI4fl CUIIIIJII4HbI oAyJ,fl)

bIE KOMTIETEII
cnoco6nocrr nprzMeH.rrb B rI
MareMarl4r{ocKHX ocl{oB nnOoonaar

onalrnofi JIbHOCTI4 3HAHI4fl,

rorouFrocrb x pa^:pa6orKe MoAenr4
oa3e fl3bl:Koll r4 fraKeT,oB rrprrKnaAH

peanpBarJr4u lrx Ha



B pe:rynrrare r{3yqeHu.fl Ar4crlr4[nr4Hbr

3narr:
- ocHoBrlble rpe6onaHux, [peAT]t

ycroffi uunocTl, cxo,{[MocTb ;

' BIIqIICJII{TCJ]sHrIE METO,IIrI g II,IHEft U

- MareMrlur{rrccKyro reopruo o6pa6orrz I4MEHTA;

- MeTOAbr rr arrfopr4TMbl npuo

K BbIqI4 LITeJIBHbIM CXeMaM: KoppgI(THoCTb,

I{HTefpr{poBaH ra au $ @ epeHrlr.rpoBaHr.rfl ;

DEIIICHI{' brKHoBeHHbx az$SepeuqflanbHbrx

HaJrbHbrx 3BM M - cosnrecrrzMbrx xoutrrorepax)

anrOpI4TM peIIIeHLIt uOCraerreHuofr

Ha anIOpIITl\,I secKoM s36rKe C** lns pelreHr4,

V CI4CTEM C T4 CI]OJIb3OBAHI{EM

SyHxqrzz oAHoft r4 HecKoJrr,Kr4x

- BETIIIICJII{'TEJIbHbIE CXEMbI U AJIrO

ypanuenuit;

- [p]ireMbr rrporpaMMrrpoBaHr.r{ AJrr n

Yueru:
- o6ocnonauuo uu6pam -{rzcneHHrrfi

3AI.aqv;

- pa3paooTtn:b Lr oTJraArrTb rrpofpaM

IIH )I(eH epH bIX. 3 AA;,A\,

B.raAerr:
- MeroAaMz: peueHrzs az(f SepeHrl bHbrx ypaBHerr

O6ur:as rpyAoeMKocrb ArrcqrrnJrr4Hbr 5ga

npeo6pasc,BaH:r,rfl flatilaca, orrrr.rMrr3au HHbIX 3ANAY

[gpeMeHH]bIX, MeTOAanlU 4IACrperHOfi ATVIKII PI OVHIC AJIbHO|O AHUILBA.

4., CTPYKTYPA I4 COAE AHrrE AI4 frJrrrHbr (MoAyJrfl)
brx eAr{Hr4rL 180 qacon,

O6rerrr
y're6uoii
pa6orn,

c
nprzMeHeHI.Ie

M

uHTepaKTI,IBH

6IX M9TOAOB

(a wcax /%6)

(Doplmr rercyu{ero
KOHTpOnt

y0IIeBaeMocT14

(no uedenau.
ceuecmpa),

rfoprvra

npoMenryToqHot
aTTecTaul414

(no cenecmpau)

Brrqucrenue gHa.{eHrafi

Jlwwefritas rulrr:6pa

flpu6rnxelrHoe peueHure
HEJII4HETIHbNX VDABHEHI{I4

zulf eopal4qe'cKrrx

r{ acleHnoe r4H'rerpupoBaHVe

llpu6lzxreuuoe pe[reHrre
o6r,lxn0eeHHtlx
gu$$epeur(HrurbHbrx

seuuii r4 r4x cLIcreM

pefiruHr-
rcon'rpolr N 3

gaqer c oqesroii



HTIE qe6H AIICqUIIJII{HI'I.
J\b

l|I/il
HailnreuosaHr.re

I]43,IEJIA AI-ICUI{UJIHI{bI

Co.ore l)KaHr,re pa3AeJra

1 Jlurxeftnas anre6pa 1.1. llonsr
Ocuoenrre
Teopr4.rr nor
1.2 Ouronu

IE O MATEMATT4TI(

Br4nLI MaTeMat

EIIIHOCTI,{"

re 3a!.aqv nnneii

cKoM I4 Qrzsll.recxoM MoAeJrrrpoBaHI4I4,

rrlecKr,rx Mo.[enefi. MareuaruqecKas

tofi anre6orr.
2 llpz6rlr>reuuoe

peIIIeHrz.e

HerusefiHrx
ypannerrnft

2.Lflpu6tn
ypanueHzft,
MATEMATI{q(

MeroA rerr
2,2. Merot
Arroorarur

xeHHoe porxeHu
llocranonra

lKofo aHanv3a.
tII,Ir OTpe3Ka rrolr
xopA, ruerol I-lh

rz rpa6nqecKar I

) anfeopar4rrecKr4x r4 TpaHcueHAeHTHbrx
ga1arfu. OcnoeHa.f, Teopel/ra

)JraM, Mero4 npocrofi Lrretrta:'1'uu,.

roroHa r{ rou6znzponarrurrfi MeroA.
nnrocTparlr4s.

a
J Meropr,r polreFrrlf,

crlcreM nzuefiHrx
amer6panuecKlrx
ypanueuwfi

3.1. llpxlau
ypanueHuft:
Kpalaepa.
3.2. Anropl
peuil43arJkrfl,

verola fay
2,3, Lhepa
lrTeparJr4vr

IrprrBeAeHHr

) MeTO.4br pemela

MeTOA, trTCIIOJIb:i\

ru lrero4a fayr;
rlprMofo n oeil

:ca - ruero4 nrr6o
II4OHHbre MeTOA

14 MeroA 3e

x MeTOAOB.

.r.tr crzcreM maneftnrrx arrre6pauuecKr{x
rorqufi o6parnyro Marpr4rly, Oopvrynu

)a rr gro ycrofiuunocrr, llporpaMMHat
arHofo xo4a faycca. Mo4z$vKar\r4s
)a rnaBHbtx fneMeHToB no crol6uau,
r perxeHr4r CJIAY: NreroA npocrofi
'taelln, flporpanauHax peuru3ar\ufl

A Maren,tanuqecKa-rr

o6pa6orra
SKCftepilMeHTa

4.1. Marer
rrHTeprronul
IIOCTAHOBKA

KOHeTIHbIX l

rrepeMeHHbr

4.2 @oprr,ryr

Alropzrrrar.
cnraftnos.
4,3. Annpo
npv6lrtzrxax

utkrqecKafl. o6pe
OBAHI4E 14 A

ga4atn. llocrarl
asHocrefi. Jlune
I IIIafoM.
t Jlarpau>xa. Izlnr
u flpofpaMM]ra

'sr4Mar\ufl. ftyurr
refi rbyuxurzyr. l\

)oTKa SKCIreprrMeHTaJrbHbrx AaHHLrx:
IrlpoKcr4Marlr4r {ynxqzfi. O6rqag
)BKa 3aAarrv r4uTeprro nflr\HLr, lloHgrrae
tnar uHreprrollflul,rl c rlocrorlHHbrM 14

opnorrflrlr{oHHble rroJrI4HoMbr Hrrorosa,
t peanr43arlns. flon.srze xy6uuecrux

nfi. o4uoir. nepeMenHofi" 13rr6op nI,r4a

eToA HarlMeHblrrr4x KBaAptrToB
5 r{uc.neugoer

r{HTefpilpoBaHr.re
5.1. Hracner
(poprr,rynu rra

5.2. BHeo
ABTOMATT4qC

Irpr4Be.4eHHr

lIOe r4HTerpr4p0l3

)TOAa rrprMoyfoJ
t (popuynu C

)Icl{M nrtOoporvt
x MeTo,4oB.

.uue. flocraHoBKa 3anarrv, Pac.{erurre
;Hr4KoB u rpauequft.
{MncoHa. Alropnru Cuulcoua c

rrrafa. flporpauvHar peanyaarrvfl

6 llplr6rrzNeuuoe
perrreHMe

o6rrrcHosenmrx
4u$SepeuquaJrbHbrx
ypanuenufi.uux
CLICTEM.

6.1.llpra6nr
ypanueHzfi.
Anropurv
CXEM HA

nporpaMMHi
6,2. O6ua
fpa@r.ruecxz
MHO|OIIIA|O]

6.3. Aer
I4HTE|DI4DOB

X(eHHOe pelIeHLI
3anaua Koruz.
lftrcpa n npo6r
)ro npr4Mepe.

rI r.rJrnrocTparJufl.

t cxeMa rrocll
{ pr nporpaM
brx anropr4TMoB.
MaTrr3aIIUr u

.unr.r O[V.

: o6rmuoneHHbrx az(f SepeuqrraJrbHbrx
Inur,re I4 HegBHbIe MeroAsI pelreHlrr.
:rvra ycrofiqr4BocTI4 Bblqr4cJrr4TeJrbHr,rx

Mo4rz$rzrcaqun Merona 3finepa 14

oeHus MeroAoB Pyure Kyrra.
[HaA rrnnrocrparlr4r. Oco6eHuocru

,t6opa rrara rrpu r{I4cJreHI{oM

Co4epx
Penrenr,re nelvnefi nrrx ypanneuzfi

MeTOAOM KaCZt'lteJrbHEIX, MeTOAOM XOpA r4

rue.rra6oparopr
o4uofi nepeMerr

eroAoM npocroii

srx pa6or.
toft ueroAoM rroJroBr,rHHoro AeneHl4rr.

r4TepalJw.



Peureulre .nuneftnlx cr{creM rr

MeroAoM faycca Lr MeroAoM oproroHaJr
r{Teparlr{rd. lllero.q 3efi4elrr, Busrzcneu

ZnrepuonupoBaHrze Qynr<qrft c
Ilnrep n olzp o B alJrl e cn naittavru,

Mero4 Har4Meubrrr[x KBa4paro
annpoKcr4Mr4p'yrorlero 3aAaHHyro 0V
rle6rrureua. lSHnrr,rcreglle MHoroqJrer]

$yHxqari oproroHurnbHbrMz MHorosJr
rlvcneunoe auS $epeHrlr4poBaHr4e.

Koteoa H no dlopnlynanr faycca. B
llpz6nnzNetrHoe pelreHrre

o6rrxnonenn s.x 4uQ SepeHrlrzaJrrHbrx

5. OBPA
IIpu rrpoBeAeHrrr{ JreKrIrroHH

nperroAHeceHur yue6Horo MarepvraJra,
fiepexoA K paccMoTpeHzro MeTOAOB r4X

P ercoue a:dy emc,n: Zcnorus oeaHze
rercqnfi. Ilpeseuraqzr rro3BoJr.f,er xo
rroBeAenr{e SyHrqzfi , Brr3yurrr3zrpoBarb

JreKrIr4Ir [peilo.4aBaTeJrb IrocTorHHO Be
BOnpocbr.

Ilpxl nponeAeHrrrr .ra6oparopuo
r\4aKcr4MaJrbHo caMocTo.f,TeJrbHofo B

[poBeAeHrzz naSoparopHoro 3alflT:ze,
1. llponercr:u orcnpecc-orrpoc

Marepr{any, ueo6xo4rzMoMy An_f, Bbrlor
2. llponepr.rrb rrrraHbr BrrrroJrHeHr4,

4oua (c oqeunoft).

1|. Oqeuurr pa6ory cryAeHra B
zl. flponeptr-tb u Bbrcr,aBr4Tb orIeHKy
Jho6as na6oparopuaa pa6ora

npopa6orry re)operLrqecKofo Marepvura,
SKCIlepr4MeHTa, ocBoeHUe I,I3MeprzTenb
gKcrreprzMeHTaJrlubrx AaHHbrx. llpu
xapaKTep, a Bt;rfroJrHflTbcfl B paMKax
qenecoo6pasHo BKrrorrr4Tb pa3Aenbr
.nce:l.eaonaunit" lKoropue norpe6yot
'IeopeTfirlecKof O MUtTep vaIA.

IIpz oprauu3arluur BrreayArrropnofi
rrpelo,n;aBaTenro pe KoMeHIygTC_s rzcfroJrb3o

. rroAforoBx:a 14 Hanr4caHrze pe$ep
IIa 3a.qaHHLIe TeIvIbI;

o [oAfo:fr)BKaMyJrbTlrrue4uilurrx r

veu
HHbIX

HLI[.,

oAaBaTenro

oTqeT.

OJDI(HA B

c ,4OrIOJr

IIIIOHHbIMI4 t[a,Mlz. PelreHue lzuetirmrx
qrzu. Peuenze: zneilurx crlcreM Mero.rIOM

CI4CTEM

npocrofi
onpe4enurener7

fIOMOIUbIO MII

pr oopaTHbx Mrilrpr{q.

oB Jlarpanxra n Hrrorona.

MHOIOqJICHA,

M]:IOIOI{JIEHOB

npa6laxenul

flocrpoenze foHoMeTpr{qecKofo
rc. Brrqvcl Hr{e opTOfOHanbHbx

HavJlyrlrlrero eKBaApaTr,rrrHoro

CJIEHHOE I4HTE poBaHr4e no Qopuylau Hrrorona_
MeroAoM Monre-Kapno.

qrlanbHbrx ypanuenzft kr errcreM
VIUqI,JCIIEII T4 METO,\AMII

BATEJIbHbI TEXHOJIOr|IlIL
MeHrerc.f, rnaccrzqecrrzfi noAXon
npo6nenauyro rrocranoBr(y 3a1aq u

gausrufi

ynmzrrae4zftunr rrpe.seHTarluit tto prny ret4 Bo BpeM.s
o r4lrJrrocTplr

peArronafaronlr4

A rrocTpoeFr

HLIfl.

Lr3yqeHr4e M

brx cpeAcTB,

sacrb pa6or

pa6or. floerouy

BaTb JreKrlr{ro, AeMOHCTpr.rpoBaTb

noBepxHocrefr z r.A" B reqeuue
Arlanof co 'AeHTaMV, sa4aBAfl. u o,rBeqa.s Ha

rrpaKTr.rKyMa eo0xoArrMo co3AaTb ycIoBI4.S Antr

rptl
HAyeTc{:

NJII4 B Qopue) ro reoper.uqecKoMy
ux pa6olu (c rcofi).

JraoopaTopHbx or, rro.qroronnennrrft cry.qeHToM

pr4r4 v norry HHbre r4M AaHHbre (oqeHr<a).

fJryooKyro caMocTojaTelrbHyro

K rrpoBeAelJl,ds. v. uraHr4poBaHrze

o6pa6orxy n rznreprrperarlrzro
er He Hocr4T6 o6.ssaremnlrrl

no Kypcy. B p"a pa6or
bIMII 3JIEMCHTAMI4 I{AVI{HI,IX

yrny6nenHofi caMocro.flTelrnoft npopa6orxz

caMOCTOqTerb fi padorrr uo 4annorZ,qr{sIlurntaHe
cJreAyroqr4e Qopuu:

AOKnaAoB, rr [pyrux nr{cbMeHH],x pa6or



o BbIIIOJIF,[eHI4e AOMaIIHI.IX 3a.[aH
IroA0op kr r43"yrrcHvre nr{TepaTypHbrx

MATepIrWra rrc oTAenbHbrM pa3AeJraM

. BbrlroJrHeHrre zHArrBr4AyanbH

CAMO CTO'TEJIbHO CTI{ LI Z^HLIILI/IAT]1^BUI.

cTyAeHT, TaK n sacTb cTyAeHTOB lpynn
IIOA| OTOBKA AOKJIANOB I1 CCJI

cryAeHqecKoit xou(p epeHrlr4 r.r.

6. OUEHOqHbTE cP
YCII E}BAEMO CTI,I. IIP O

OCBOEFTKI'I;,TIIflTVTIIJIVIHbIVI
CAMIOCTO.f,T

ceuecrp 1:
a) npuuepHblre 3aAaHna/nonpocbr no rl

1. OcnoeHrre rrouflTrrfl. Teopr4r.r rro
reft.
A6connruaf, I{ orHoc lrrelrb:rrag.
HOfO r{rzcJra vnpaBl./rlru oKpyfJreH

4.

5.

3. llounrme sHauarqeit qzsprr n
3HaKoB 14 [orpelrHocrbro npu6tu
llorperuuocrrr cyr\rMbr t4 pa3H

3HaKoB ero. llorperrrHocrb qacrn
lorpeIJIHOCTI4 CTeTIeHIZ 14 KOpHr.
O6qas Soprrayna AJrr rrorpe
reft.

6, Bnrqrzc.uenue sHa.reHzft an
Hr,re AJrjr Haxo)KAeHr.ir rpaHr4rl Ae
O6o6rueuuas cxeMa fopnepa.

IIOMOnqbro cTerreHHbx prAoB.
Px4rr Tefinopa u MaxnopeHa.
tr0fpetltHOCTII.

9. Pasno)'KeHze oJreMeHTapurrx $
€ulropl4:rMEr ero Bbrqr4 clrellLrs.

10. MeroA [crcJreAoBareJrbHbrx rr
sua.rerrufi r| ytrr<qzfi .

I l.

T2

Alrop.aru Bbrqr4c;reHvg KBa.rI
llpz6.nzlreHHoe BbrqucJreHr4e Ko
Haxo>mAenpre qacrHoro AByx
srr.rzclreHr.rft.

6) trpr{MepHbr€r 3a,qaHrrfl/noupocrr g.nn
L Ocuonnbre froHrrr4r reopr4r4 rr

reft.
Aocornrrrua-s r4 orHoclrreJrbHa,
HO|O qlrcJra. v TrpaBUIra oKpyrneHr4,

3. llouslue gna.rarqefi qz$prr npn6n

2.

1

8.

3HaKoB r.r rrorperrrHocrEro npu6t HHOrO vvcna.
b MexAy KOJrr.rqecTBOM BepHbrx

pa3

nzroe; uo46
A B CETI4

sa4anufi, uan
prBr{AyanbHoe

bcKoro

rperrrHocTr4

xapaKTepa. 3ro -

unnlocTpaTr{BHOfO

CT;

pellreHr4e 3AAAq:"

oI]lIcaTeJrEHOr0

H6rX Ha pa3BrrTr{e y cTy,4eHTOtr

lre Momer [oryqarb rtar rarx4rrfi

Anr BbrcTyIIJreHr,u ua uay.ruofi

A TJIfl rrlEro KOHTPOIS
IIHOfr A ArIIrr4 rro r4TOr.AM
HO-ME |{IITIECKOE OBECTIEqEHpIE

OIZ P CTYNEHTOB

pearrecrarlnr (
uruocrefi. Zcrcr fi.r 14 Knaccu$uxa4ux rrofperrrHoc-

flec rrruulclax 3 arrr{cb II olz6nux(eH-

u Beflrzqr,rrrbr. Oqeur<a noloerrrgocrr4

pa6orrr cryAeHTa:
Lrnvr v xnaccz$rzxaqr4{ lorperrrHo c_

MOCTOSTEJIbHO

nocrefi. I4cto.t

PDI(CHHOTO Cnssr MelKAy KoJrr4qecrBoM BepHbrx
HOro qacJra.

. llorpelrH flporr3BeAelll1rfl. u lracJro BepHErX
3HaKoB qacrHofo. OrgoorzrelrnsrerLacno nepn

srrqr4creuzft. THafl. 3 a4arra T e opvu Ilorp erxHo c_

X NOJII4 Cxenaa fopuepa r4 ee r4cfroJrb3oBa-
bx KO IIOJII4HOMOB.

qT4 CJIEHIZE 3 euuit auwtr.rrrrqecKr.rx Qynrqvfi c

ro'rHrrfr Soprrle Jlarpauxa 14 oueHKa

H B p.f,Ab] opa v Manlopeua. Wcno n u

NeHzfi t4clroJlb3oBalJlle Anfl Bb.rql,IcneHlz,I

fo KOpHf,

CTEIIEHLI.

o6parHoii

ero reoMerpr4qecxrzfi cMbrcJr.
n-ofi

lecxtuunat 3alr4cb npu6ruzxeH-

HHOro qplcJltt"



4.

5.

florpr:runocrr,r cyMMbr Lr pa3
3HaKot] ero. IlorperlrHocrb
lOrpelnHOCTI{ CTeIIeHLI I{ KOpH.f, .

O6qau (fopvryna Anr rrorpem
refi.
Buqucneur{e 3HarreHr,r ft wte6pa
H: r4e,n:J.rfl HaxoxAeHr{t fpaHprll
O6o6qennas. oxeMa fopnepa.

IroMo[Ibro cTefreHHbx pflAoB.
Px4rr Teftnopa z MaxlopeHa.

IIOfperrrHocTr4.
Pasrorr(eHue oJreMeHTapuux (p

aJIfOpIulTMbI ero BbIqI4CJr eli^Zrfl.

MeroA rrocneAoBareJrbHbrx rrpLl
s Ha-reHr.rfi $yHrcrlzft .

Amopuru Bblrrr4cneHl{.f, K
llprz6.nzNeHHoe BbrrrlrcneHze Kop
HaxoxAenue sacrHoro ABp(
sr,rql4ureHl4fi.

C,eueCrp 3:
a) noupocrr peft ruur-KoHTpoJrfl :

Ha pefiruur-KoHTponb cryAeHTaM n
BaprzaHrtr sagauvtir:

pefiruur.-rconrpo.nr J\b 1

l-10. Haftrpr a6courornyro A
ToJrbKo BepHbre qu$prr.

I. a== 0,2387;
2. a=- 3,751;
3, a== 11,445;
4. a==2,3445;
5. a== 8,345;

pefiruur-rco,urpo.lr, J\b 2
ll -20,Ilrr.rvclzrr no (foprrryne C
b-a

10

11.

12.

13.

r4. .f (,x) ==

I{crlalroM h.=b-o.pu'20

7.

8.

9.

l0

ll

12-

nl

.f (x) ==

f(x)-

-f (x)==/@:;F;lI

x3 +1,

uxer:uit u

V

b =12.

), D= /.

a

llorperu rlpor{3BelelJLIs. V ril4clo BepHbrx
3HaKoB qacrHoro. O.rnocurentusrer{rEclo neprr

srrqzcneuzft" Hafl. 3AI,AI',A Teopu[ n ofp errrHo c-

KI,IX IIOJIII e. CxeN{a fopuepa r4 ee r4crroJrb3oBa-
IIOJII{HOMOB.

bIqI,ICJIEHI4E 3 .reuuft aHarrzrr4rrecrcux Qynrc:quit c

Ocraroqurrfi

rcquft n p.rrAbr

n (poprue JlarpanNa 14 orIeHKa

eftnopa z MaxlopeHa. Vvclo rE u

IToIIOJIb3OBAHV9 4Irfl. BlbIrII4CJIeHLr.f,

ofo KOpHs v efo feoMerpr{qecrcnit cMbrcJr.
n-oft crenenr,r,,

BeJrrqkrHbr. Oqesxa rrorperxHocrrr

roTc.f, 3 no npofi4eHHbrM TeMaM,

mnyro d rr HOCTI4 l{vcrla a, r{Meloqero

6"

7.

8.

9.

10

:0,374;
: )O 4?.

: 0,0384;
: 12,688;

a:43,813.

coHa onpeAe nur,rft vHTerpzrn $yuxqzu c uaroM

rrpor43BoAr.rTb c

l, b =9.

10-3:



15. f(x) =

16. -f (x) = #t+ &

17. .f(x)=Jn-a
18. f (x) ='J;' -7;* 37 ,

rs. f(x)=^lr-f,
20. f (x) = JF -lftlT

2l -3A, MeroAorrl Har{MeHbrrrr4x l

Br4Ia Arrs. sHa..IeHzfi x v y, 3aAaHHbrx :

21.

a=-1, b-

a=-2, $+

e = -7, b -
e=-5, b-

e=-9, b=

a=2, b=1
paroB Hairrv i
zqefi.

I4pr4qecKyro $oprrayny yKa3aHHoro

T 0 1 l5 )5
-te

a 4,5 5 6 odrrrnit
1) 0 67 101 168 202 310 334 404 3ABIICIZMOCTI4

y=ax+b
z

Y 46 48 50 52 54 56 58 60 o5u\ufteuA
3aB14 C]ZMOCTT4

!==qx

-v 500 685 925 l 100 132s 1520 r750 950

a5

I 0,5 0,3 o?5 0,2 0,r7 0,14 0,r2 o6urytir. sw1

3ABIZCI{MOCTII

b/=q+-
x

v J 2 r,6 1,5 r,4 1,3 1a
ll

^ )J

1)

4

,lt I ') a
J 4 5 6 7 8 o64uft srrA

3aBr4ckrMocTIz

t)
!=ct+-

v

1) 521 308 240 204 183 175 t59 r52

)
x I 2 a

J 4 5 6 8 o6u\uirsut
3ABI4CI4MOCTIZ

Y==ax+b

v 0,33 0,49 0,59 0,65 1,77 0"75 ),77 0,91

26.

1 n a
J 4 5 6 8 o6ulzii nu4

3ABIZOIIMOCTI4

/ = 
'Txb

I 56,9 67,3 81,6 201 t40 474 190 518

Y 0 o') 0,5 I l5
't' 2 )5 J obllrait srl

3ABI-{CLI\4OCTIZ

/ = ctxo

v r,2 1,5 2,0 )5-,- 3,0 1S
J'J 4,0

0 4 10 15 zl 29 l6 51 o6Irlrafi sza



v 0 41 106 r45 205 285 350 3510 3AB14CT4MOCTI4

Y=Ago*
9

JI 57 60 65 70 75 84 90 105 o6nluir nug
3ABLIOLIMOCTII

!=ax+b

v 67 7l 76 80 86 93 99 rt4

U

x 1 .i 6 14 20 30 51 60 o6rqzft nz4
3AB14OIIMOCTI4

! == axb

1) T6 26 40 82 115 164 270 3t3

peffTrrlrr-Kourpom, J\b 3
3l - 4A. [ano 4n(fsepenquanbHoe
F(!,y',,y")=o
c HaqaILHEIMLT ycJroBI4rMr,I

y(*o)==yo Lr y'(x)=yL.

[.tx AaHHoro 4rasfrepeuqzan
yAoBJreTBOprr K)uee 3aAaHHOMy HaqaJrbHo

a) nnu 0TJrr4qu6rx or Hyn qJreHoB

6) no tueroAy pynre_Kyr"ra cocrt
cr{creMbr 4zrp$epeurl[anbHbrx ypaBHeH.

ypaBue'r{ro, Hil orpe3*e [0; 0, 5] c ruarov
Bce Bbrqr{oJreHrr.rr [porr3BoAr4Tb

Pesynr,rarrr, [oryqeHHbre B rryHKT ax a) u
31. y" -5y'+4y=Q, y(0)=0, y,(
32. y" t-Zy'+ y=Q, y(0)=0, y,(0
33. y" --gy'-7 y=0, y(0)=t, y,((
34. y' t-'7 y' -8y:Q, y(0)=0, y,(
35. y" --n}y'*25y=9, y(0)4, ,
36. y".- !5y'+6y=Q, y(0)=2, y,(
37. y" -+ liy' +6y=0, y(0)=0, y,((
38. y"--(>y' +5y-0, y(0)=2, y,((
39. y" -rtly'.+3y=0, y(0)=0, y,((
40. y" -r 6y'+8y=e, y(0)=2, y,(
6) noupocu K 3arrery c oqenrcofi:

1. A"rrropurla MeroAa layccau ero yl
2. Mero4 npocrbrx ureparyui,t rrpu I

Tepau,r4oHHOrO Ilpoqecca.
3. Meroa 3eftAens rpu perreHrlr4 r

efi.Aets

4. Or4eneHr4e Kopneft ypanneunx
CTOAOM II.OJIO]B-AHIIOIO AEJIEHI4,.

5. Vr:o.{HeHrle KopH.f, ypaBueutm Mer(

,HO|O ypaBHer

[y ycnoBrIIO, B BI

,a3JrO)KeHr4.s B cl'l
turs ra6rtulqy n

ft nepnoro notrr

h=0,7,

r oKpyrJreHrzeM

J), cpaeur.mr.

')= 1'

)=1.

)=0.
(o)=0.

)'=1.

)=t.
l=2.
l=1.

)=t.

roft.rnnocrr
)rrreHuu CJIAy.

)JIAY. Aocraro'

rpa$zvecxz z

AoM xopA

lopr,{Ka BzAa

x uaircu perreHu e y= y(x),
e:

euuofi px4;
r6nrzrrenurrx sHaqeHzfi perreHr4,
Ka, coorBercrByroqeft :lalannouy

rr.f,Toro Aec_rrTr{qHoro 3HaKa.

{ocTaToqHoe ycJroBr4 e cxo.4r.rMocTa

Froe ycJroBllle cxoAr.rMocTr.r MeTo,{a

Hrurrrrr{qecrn). YrovHeHrze KopH,

r,rTepau,14

3.

l3effaens

4.

MeTonorv



6. Vroqseure KopHr ypaBHenLrfl

7. Yro-tHerrre KopHs ypaBHeHr4t

8. Irlu'repnonupoBaHve Qyurquz.
14 HTeprroJrrr{r{rr

9. ZulepnolxqlroHulrft M

PA3HOCTI,I

1 0. Irlnleplronrrlr4oHHrrft N4noro.r

Sopnaynu).
11. AnnporccaMarJtrs. SyHxrlufi

$yuxquu. Mero4 cpeAHr4x r,r MeroA Har4

1 2. llnoneuHoe uHTerpr4poBaHrze.

13. 9nc:reuHoe LrHTerpzponaHze. B
I4. Oopnaytrtr faycca npr4 rrrzcneHH

15. 3a;Iiaqa KoIrrz. Meroa D
cr{creM OAy. Mo,4z$zr<aqrEra rraerora O

1 6. Me:roA JPynre-Kyrra,
I7. Mnoror[aroBrre rraeronrr. Anro
n) nonpocbr AJrfl caMocrorrreJrbrr
1. Ilpo.rpanrMrrpoBaHr{e Ha aJrro

MathCAD 6.0 u Maple V R4. Cocras z
onepaTopbr

2. llorperuHocrrr Bbrqrzc nennfi.
llorperuuocru anre6par4qecKr4x orreparl

3. Melo4u pe[reHrzs HenrzH
wtepalg.uit. Oqeuxa norpeunrocreft.
Ycroftq[eocrb rr oJror(Hocrb anfopkITMa.

4. Mer:oAu uacJreHHofo peneHr4s c
CXOAI4MOCTI{ MTOTOAOB 14 Or{eHKa IIOrpeU

5. Yrzc:renuoe r4HTerpr4ponanue, llo
4zS S ep errqup oBar{r,re.

15. IrlHrqruonaqvoHHbre froplaynrr
paBHoMepHoe rrpz6nuxreHr.re (f yurcquft .

7. Illrz6lllxennoe pe[reHr,re
rrpor43BolHrrlru. Klaccz$uxaqnr 4
uapa6onzuecKrre, gJrJrprrrraqe cK:ae vr rvl
ro ra 3-ro po,qa. -f,eHrre r4 He_f,Bubre B

napa6oluuecKofo rkrrra.

1 vqIDEI{O -METOAI4TIE CK O

a) Ocnonuarr rureparypa.
Kou4axorr H.C. OcrroBbr qr4cJreHHbrx

yHlrBepcr4rer. - 92 c. 2014, _ pe>rzlr
Llzcnenur,re rv{ero.qbl r{ [porpaMMr{

I'vr

,II,f. farapzHoit. - M: LIil eOpVM: H rl T4HOPA-M, 14. - 336 c.i vr; 60x90 1116.

AOM bIX

MeTOAOM.

ptrorrflrJrrs., rrorperrrHoc,rr rurueftnorZ

HrrpoBaHH6r

Iluueirnas u

JlarpauNa, orIeHKa rrotperrrHocra. Kouequtre

HrroroHa .untr oorcro-f,rrlrzx y3JroB (l-at u 2-ax

14 rrepeMeFr Brr6op Burgla npul,ru>rcarorqeft
bIIII4X K

eToA rrp.rrMoy I4KoB rr MeroA rpaneqzlZ.

Sopnrynu I4MrrcoHa (napa6onu).
prHTefp z. llonznov JlerxasApa.
rrpu perreHr4ltr ara(f Sepeurlr4aJrbHoro ypaB*enzrfl. u

A4alrca.
pa6orrr:
qecKoM r3blKe) ++. llHTerpr4poBaHHbre naKerbr

yHKrIrroHanbHbIe MolKHocrr4 [aKeroB. Bitxnefi ruze

peAeJreHue r4qecrBa BepHbrx 3Haqaru{x qu$p.
llpanzna oKpyu r49.

ypanHeHuft: uuecxuit, xopA, KACATEJIbHbIX,

aJIrop14TMy.Tpe6onanzr Bbrqrr cJrllTenbHoMy

creu luneftgrrx
crefi.

Hemlneft nrx ypaynenufi. Vcroszq

TIIHOCTI4 II Hof o 14 HTerp lrp oBal:Lr fl . ![zcleuno e

Jlarpanrxa rz II Ha. Cpegnexna4parr4r{ecKoe v

SSepeu bx ypanuenufi c qacrHbrMt4

Hrlrzanr,Hbrx ypa neuuft c qacrHbrMz rrpor43BoAHbrMrz :

r4rrecrfl4e ypa enkrs. fpaHn.rHr,re ycnoBl4fl I -r o, 2-
CJIIITEJIbHbIE) cxeMbr npv perrreuuu ypanueuuit

14I,IH@OPM I4 OHHOE OEE CIIEI]IEHPIE
r4Hhr (Mo

ruero4on/npa yrvr. - Mocrcoscxuft ryuaunrapHrrfi
ua: http://www prbookshop. tu136690

uve: Vqe6uoe: ue I B.[.Iton4aen; llo4 pe4.



(llpo$eccuorrarrbHoe o6pa^ronauue). (n uner) ISBN B-5-8199-0333-9, 300eKs..-Pexrutr
?booki 4

rlr,rcnequrre MeroAbr B ganaqaxtr paNnenurx [3 uuft pecypc]: y.re6rroe noco6ue
lH. C.liaxnalon, A. B, Jlauuu, E. B. rI rrKoB ; noA B. A. CaaoBur4qero. - 4-e us4. (sl,).

BN9785996329809.htm1- M. :EI4HO]M, 2015. http://www.s library.r
3lerrpouuoe rr3AaHile Ha ocHoBe rluclenutre v fSnerrpounrIfi pecypc] : y.re6.

uoco6uer / E..8. .Kapuanona. - 2-e uzt.. -M.:OJI 4,2075. - 172 c. - ISBN 978-5-
97 65 -2303 -(i. . - PextrzM Aocryrra : http:/, .studentlibr . rulbook/ISBNg7 8 5 97 6 523 03 6.html

6) flonolrn r{TeJrbHas Jrrrrep ary
Co6onesa O.H. BeeAeuue B rrrz [3nerrpouuuft pecypc]: yue6uoe

- Hoeocz 6upcx: Hoaocu6upcxrzfi
c . - PeNraM Aocryna: Jrttp://www.

noco6ne/ Co6oreea o.H.- Dnexrpou. BbIE ,{AHH

3alvrsHrnc, B. E. Teopzr u npa IIO BbIqLICJI rHofi rraareMarr,rKe f3nexrpouHrrfipecypc] : yve6. uoco6rae lB.E.3anus , f .14.IIlenano . - KpacHoxpcr< : Cv6. $e4ep. yu-r, 20X2. - I74 c. - I N 978-s-763 2498-8. Perruu 4ocryna:
http:llznaniurrL.com/catalog.php?bookinfl 4t232

fopron B.lJ., Epxoea H.VI. Mero BbIqI4CIT4TET]; ft rraarervraruKu Arrs. [epooHanbHbrx
KoMnbrorepon. AlropzrMbr 14 rrpo : y.re6. noco6ue Bna4rtlavp, BnfV, 147 c.

n) I4nr:epuer-pecyp c6r.
3BC(IPRbooks>- htt

rocyAapcrBennrrfi TexHVqecK uit yntt
iprbooksho p. .rul 453 62

)o11 
-

fpaMMr4pOBaH C+*; Microsoft

l,
2.
a
J.

9BC <Znanium> -

3ner:rpouu as 6u6 ilnorerca Bnf

8. MATEPI4AJIbH TEXHI,IIIE E OEECIIEqEHI,IE
TI4 Jrr{Hbr (M JIfl)

[ns rrpoBeAeHrl;r na6oparopu salJ.stuilt n AHa3HaqeHa cleuuanr{3MpoBaHHa,
JraoopaToprzf , rro3BoJr.fircqas [poBoAr4Tb yrrrranae4uftu 3aHflTI4fl,.

Anx BblrroJrHeHrzf, na6oparopu pa6or ucrr yeTc.rr KJracc
rrporpaMMHtrvr odecnerreHl.IeM: f,3blK lr
o$oprr,rneurz.f, oTqeroB.
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