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1. rIEJrb OCBOEIIII fl IktCrIuIrJII4HbI
lfelr u:y'1st'rllfl Avtclfktrrltznu <M4reMarHLIecKufi asatis>> 

- AlrflOepeHuharbrroe H r.rHlrerpaJrbHoe

vtcqvtcreHhfl. Ee rasyveHHe noisorre'r o6yuarculuMcq rtp14N{eriflTb MareMa,rqrrecKhe MeroAbl

H HHcrpyMeHTaJIbHble cpPAcrBa Anr HccleAoBaHl.tr o6rexron npo$ecuaoHalrnrcii

Ae.f,TeJIbHocrI4; rlpl'{MeH.srb cHcreMHstfi no4xoA K aHanr43y 14 cHHTe3y cJlo}r(Hbtx cr4oreryt.

OcuosFmle noHqrr4q <MareuaruqecKofo aHaJrr43D) r4gnoJlb3ylolc, npu u3yqeHaH Ar4cur4nnuH:

4rztf$epeHrqlzaJlbHble ypaBHeHHff, Teopur BeporrHocrefi n nrarenarrrr{ecrgr cTarHcrr4Ka,

BbltlHcJlHTerbHafl MareMarHKa, Merollbt onrHMH3AqVV h ACC,1eAOBaHHe OnepaquE, Qr:ura.

3a4auu: npno6pereHue $yu4aMeHTaJIbHbrx Naarel4adu.recKprx atanuft, pa3Br4THg Jrorqqecr(ofo

MbIII]JIEHI4']

2. MECTO AI,ICIIHIIJII,IHbI B CTpyKTypE otIOII BO

[rcqanluua <Marevaruuecr4fi aHaJrLr3)) orHog4Tcfl K AHcqnnJrrdHarvr 6asoso d ru"r, OI]Oll
HanpaBJIeHZn 02.03.02 <Oyu4atueuraJrbHafl zH$opmarar<a n uH{opMauHoHHbre rexHoJrof}r}.rD.

flpepennurHTbt ArrcrlHrrJrrrHbr.

,{lr ocnoeuur 4auHofi lncuraunirst o6yuaroulr,tnrcr ndo6xoArlMo uMerb reoperhrrecKr4e 3HaHr.rfl 14

npaKTl'tqecKHe FtaBbIKl4 I1o MaTeMaThqecKuM AHcIJ.fiI]n]tHaM, BXoAflu-(t4M B npofparvrrvry CflO, fiN4eTb

HaBbIKI4 paoorbl c KoMIIbIorepoM IfaK cpeAcrBoM ynpaelreHur lt+Soprnlaquefi, yrr.rerb r4cnoJrr;3oBarb

14HcrpyMeHTaJIbHbIe cpeAcTB4 4nr o6pa6orxu, aHa[u3a r,r cr4creMarv3a\w uusoptraqun.

3. fIJIAHI,I PYE MbIE, PE3 YJIb TATbI OEY IIEHI,I^g tIO AI,I C UI4IIJIIIHII
fl.naHr'lpyeMLIe pe3yJrbrarbl oQyvenr.rn rro AucuurrJIr.rHe, coorHeceHHbre c nJraHlapyeMblvrH

p$yrbraraMu ocBoeHuq OfIOfI

Kog QopMupyeMr,rx

rconrnereuqufi

Ypoeeur,

ocBoeHHn

KOMTIETEHqI,IH

IhaHupyeMbte pe3yJrbrarbr o6yvenun no

A t{cq I| IIJI r.rHe, xapaKTep H3y]orrl H e 3r.arr btr

QoptruponaHuq KoMrererr uuft (norcasa,re.ru

ocBoeHuq nounereuqufi)

OI IK- I

Cnoco6eu npuMeHrrb

SyH4an,teHrar 6Hble 3HaHHt,

flonyqeHHble s o6racrn

MareMarr,rq e crcn>< u (u ltu)

qacTHTIH6IH (nln) ecrecrueHHbrx HayK

o o6laAaer 6asoeslNrH 3HaHllrM14,

rl onyq e HH6] rvr lz g o6IacTr.I MaT.eMa.tH r lec I( l.lx 11



ecTecTBeHHbIX Ha)/K, H

I]CNOJIb3OBATb HX B

rpoOeccfior{anbHofi

AerTenbHocTH.

. yMegT HCnOJlb3OBarb 6a3oBbre 3Halrnr H3 ooJracTH

MareMarurqecKlrx u (uttu) eorecrBeHFrbJx Ha)/K B

npofl eccraoHaltuofi AerreJrbHo0rr.I

. pruder HaBbrKkt nrr6opa MeroAoB perr,reHr4fl 3aAaq

npo(peccaoHalrHofi AerreJrbHocra Fra ocHoBe

TeOpeTHr{eCKnX SUaHI,Ift

otIK-3

Cnoco6eu rc paspa6orxe

anfopr,JTMHr{ecKHX H

[pofpaMMHux peureHafi n

o6nac'ru cucreMHofo H

npHKnaAHofo

I]porpaMMupoBaHr4.q,

MATEMATUqECKHX,

uH$oprvraquor{Hbrx r4

r.rM aTaqHoHHStX wtO4eleft,

c)o3AaHHlo uHrf opnraquo HHbrx

pecypcoB rlo6alrsux cerefi,

cl6paso eareJlb Horo KoHTeHTa,

flpaKraAHbrx 6as 4aHuux,

recToB H cp$ACTB

TecTHpoBaHvIfl, ct4cTeM 11

cpeAcTB Ha COOTBeTCTBT4e

cTaHAapTaM u HcxoAHbrM

rpe6oeaHurn.

qa( rtuqurrfr

3HAET

MeTOAbl reopr4H an fopHrMo B ;

MeTOAbl CHCTeMHO|O H nphruaAHofo

ucnolr:Jzeuble B IxHpoKov ua6ope o6lacrefr

npun,t eHoHr,t s rrp14 Kn aAHofi vareruadu rcn ;

.yMeer ooorHocu'rs 3HaHHr s o6rabru

rrpofpaMM14poBaHhfl

. yMeer orrpeAen.s'rb z cocraBrrrb nHOopvtaur4oFtHbre

pecypcbr uo6alrnux cerefi , o6pasgea,reJrbnoro

KOHTe HT4, CpeAcTll TecTI4 po BaH hA O,VCT?M

. yMeer qcyqecrBnqrr o6ocHosauHnfi ru6op

aAeKBarHbrx nocraBJleHHofi sa4aue 6asoeslx

MareMarhqecKHX nao4eleil;

. yMeer Moarz$aqupoBarb 6asosue n (unu)

paspa6alsr narb opr4 rH HaJr b H br e M argM arhqec r(H e

MoAeJrh d coorsercrBr,rr4 co cneqraQurcofi

nocraerejHuofi sa4aun MoAeJrHpo BaHHr;

OOJIAAAET HABbIKAMLI

. pa:pa6QrrcH nporpaMM Hor.o o6ecngqeHhr ;

. BbrrroJl FeHnr MareM aruqec Kofo Mo4elnpot aHnfl or



[ocTarf o Br( 14 3a\aqv Ao aHaJlr,r3a pe3yJr braTo B.

4, OEbEM I4 CTPYKTYPA AI4CIII4TIJII4HbI

Tpy4oervrrcocrb Ar.rcufirrJrrrHbr cocraBrqei 11 gaqernbrx eAuHHu,396 qacoa.
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HUEM
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UcHo B HbIe 3Jre N4eHTapHF,Ie

,bynxtlraa.

2 '2
5 '2/5U

2 I lpeAen qhcroaor4

nocneAoBaTeJl bHocTl4.

OcuoeHsre csoficrea

[peAenoB.

2 2 5 2/tl

3 I lpeAen Qyuxquu B ToqKe pt

ua 6ecxoseqHocrn. fleposrfi

n a'ropofi 3aMeqareJrbHbre

J 2 z zIJU



qHO MAJ]bIE H

6ecrcoHequo 6o.ntruue

rfyHrcqraa. Ta6twqa

3KBH BAICHTHOC'TH

6ecKoue.JHo Ma.[bIX.

npepblBHocTb h TOTIKH

pa3pbrBa. IftraccuQuraqzr

TOLTeK pa3pblBa.

KOHTponb

l\is I

BofcrBa Qyurcqufr,

HerrpepbrBHbrx Ha oTpe3Ke,

AeJreHr4e

nponsno4uoft.

feoverpuuecxuit u

Qn:zuecxufi crrlucn.

Texuuxa

auSQepenqvrpoBaHVfl.

VpaeHeHue rcacarelssofi u

HopManh, lr.r$SepeHquar,

epealTecrauue

nHIIa npor,r3BoAHbrx..

napaMeTpHrlecK|,j t4 Hefl BHO

sa4auHofi SyHxquu,

flpoaseo4Hr,re Bbrclrux

rroprAKoB..

BHbre TeopeMbt

auSQepeHqr4arrbHoro

krcrl4cJreHUr. flpanulo

Ilonurau..

yJra I etJropa.

PasroxeHr,re nr: tf oprrryne



l'e fi lopa 3JreMeHrapH brx

SyHnrlrzfi.

4 I er\ra'/ -9, U-

ll
24 lepea'mecrau,ht

l5 klccneAoBauae rpyunrlufi na

MOHOTOHFIOCTb A

3KcTpeM)/M bt. Hau6olrnee

14 Har4MeHbUlee 3HaqeHHfl

dyHr<qaz Ha orpe3Ke.

T2 z 2 5 2/5 U ['et4THHr-

r(or{TpoJrb

.Ns 2

16 t4ccneAoBaHae QyuxquI ua

BbIIyKJ]OCTE, H TOr{KI4

neperz6a, Acrzrunrorsl.

06uar cxeMa FroerpoeHllt

rpa$nrca Q'yHrcqnz"

l3 z ). 5 2/J lt-

l7 QyHKUHH HecKoJl6Kr4x

rtepeMeHHblx" tlacrsue

npoh3BoAHbr e. llol slrfi

4rlQSepeurlnar

L4 2 L 5

l8 I lpor43BoAHar no

Ha[paBneHr,rrc 14 rpaAr4eHT.

l5 2 Z 4

t9 t{acrHbre npo uI3 BoAHF,Ie

Bbrculux nopqAKoB H

croNuoft SyHr<qxu.

@opn,ryla Tei.inopa 4rn

QyHrcqua 4nyx

nepeMeHHbrx.

l6 2 z zttl

20 JKcrpeMyMbr QyHKULrr4

AByX nepeMeHHbrx.

Han6oluuree n

HAHMEHbIIEE 3HAT{EHH'

$yHrcqura n savxHyrofi

o6lacln..

t7 2 2 2/t rCHTfi H I-

K:OHrpon b

JVs 3

2t YcroaHnft oKcrpeMyM.

Merol vHolxnrelefi

18 2 z 2/5Q



rteT c

oIIeHKOil,

3a.Ier l

(nepearrecraqu

ro sa I ceMecrp

AJIIIqNE B AIICUHIIJIHHE

KTIiKP

epBooopa3Har n

HeonpeAeJlenur,t fi HHTe rpaJr.

flpocrefiruue rpaBHJra

r4Hre rp r4po B auu n. T a6 r'utla

r4HTefpanoB,

MeHa nepeMeHHo[ u

HHTerpHpoBaHVe IIo

qacTrM.

HTefprzpoBaHr4e

pauHoHanbHsrx 4po6efi,

HTeFpupoBaHr4e

Tp H to HoMeTp [4r] ec KLlX

uppauHoHaJrbHbtx

nupaxeuafi.

peAeneHHbrR HHTerpar

KaK rrpeAen aHTfefpaJrbH6rx

cyMM. OcHosHbre csoficrea

o[peAeneHHoro raHTefpaJ]a.

Teopetra o opeAHeM.

npeAeneHHbril aHrerpal c

nepeMeHHbrM BepxHHM

npeAenoM. Oopvryna

Hrroroua-JI eir6sw\a.

rK:oHTpoJrb

Nsl

MeHa [epeMeHHou H

HHTeFpUpOBaHHe no qacTgM



B OnpeAeJreHHOM

HHTerpaJre.

'21) l.eonlerpuuecKue r,I

(rusuuecrcne rtpHnoxeHHt

onpeAeneHHoro 14 HTerpaJla.

't
L 8 2 z 5 '2/50

JU Heco6crseHHHe

HHrerpaJrbt. )[lpnsHann

CXOAI,IMOCTH

Heco6creeHHsrx

uHTerpanoB.

-z 9 2 2 5 2/)U

JI llnofi Hsr e H r-{Te rpalrbr.

,{nofiuofi uFrrefpaJr B

fronrpH6rx KoopAHHaTaX.

2 l0 z I 5 2t5U

)z KpunoluneIHtre

HHrerpalbl 1-ro n 2-ro

po4a. Oopnayna fpzHa.

2 2 L 5 '2/5

33 I poEHoft 14HTerpan.

Tpoftuofi HHrrefpan B

c$epauecrux KOopA14Harax.

z t2 z z 5 2t5U

34 I loBepxHocrHbre 14HTerpar br

1-ro u 2-ro po4a. Porop

BeKropHoro nolr. @opuyla

Croxca.

z l3 2 z 5 ZlJU

35 QopMyna I aycca-

Ocrporpa2lcKoro.

2 t4 z 2 { 2/51

36 Jleueurtr reopnr4 rroJrr. '2 l5 z z 5 2t)tt)

37 lpr43 HaKr,I CXOAHMOCTT4

q14cJroBbIX prAoB.

z l6 ..|
L 2 6 2/JU

zm38 PaBHoMepHar cxoAr,rMocrb

QyHrcqrzonaJl bu brx prAoB.

[a$QepeuqhpoBaHr4e H

14HTefpvpoBaHr,re

paB HoMep Ho cxoA.rruluxcs

pflAoB.

'l
L t7 z '2 l'ettrHHf-

K:OrJTpOJrb

N93



Pag,rortcenne 3reM eHTap Hbtx

tpyurcqr,rfi B crereHHble

prAbr. Pr4nr @ypre.

ro 3a 2-1r ceMecTp

HqUE B AIICqHIIJIHHE

KII/KP

TOIO I|O AHCrlUrrJrnHe

K3AN{EH

3aqe'r c

oqeurnofi,

sK3aMeH (27

q.),

3aLler

(uepearrecra rii.i

q)

C n4epxaHr{e JreKrlr,roHHbr x

Cenecrp 1

PasAer 1. BneAeuue B aHaJrr{3.

3alilflTkrtrr rro Atrcqu[Jr HHe

rlucronue MHoxecrBa. Huclonue $yurcqzv. trFtltn
OurosHrre ceoficrsa rpeAeJroB. llpe4en SyHxquu B roqKe
nropoft 3aMerrarerbHbre rrpeAenbr. Becrcouequo Marbre H

Henpeprmuocrb r4 TorrKpr pa3pbrBa.

qHcroeoE iloc4eAoBatfeJrbHocrr4.

u na 6ecxoHeqHecrr,r. llepnrrfi tt
6ecxosequo 6onrurue Qynr<r1uu. .1t

PasAer 2. [uQ$epeHrllraJrbHoe LlcqncJreune Qyurculrfi otHofi nepevreuH ofr .

Onpe4eleuae nponsno4uofi. feouerpuuecxuft tr (fu:uvecrufi cilucl. I'exuura
4utf0epenql4ponaHl,Is. Ypanueuue KacareJrbHoft z Hopuanu. [u$QepeHrlr{a]r. llpgrE:no,4uue
Bblcurprx rroprltKoB. OcnosHrre reopeMbr A

Jlonuratg. Ooprrtyna Tefinopa. llccle4onauue
IrlccreAo s anu e (lyurrl ui,t ua B r,rflyKno crb 14 TorrKrr

Pa:rAe"rr 3. {uQ{repeHlllraJrl'Hoe gcvncrenue Qyuxqfiii HecKoJrbKux [epeMeHHr,rx. 
., !

9acrnue nporr3rloAHrre. flolnuft aufiQepeHql{an. llpjontno4u as ilo nanpa"neirrrrc 14 rpaAr4eHr.
rlacrsrre rpoI43BoAHbIe BbIcIUIlx [oprAKoB r4 cnoxnofi (fynrqrara. Ooprvryrla Telilopa 4nr
Syuxquu AByx nepeMeHHbrx. Sxcrpenyuru (fynxqzh anyx r,r rpex repeMeHHbrx. 'Vcronnufi
3KcrpeMyM. Mero.q MHoxr.rreJrefi JlarpauNa.

Cenrecrp 2

PasAer 4. HeonpeAeJreHHbre uHierpalsr.



llepnoo6pasuaa

r{r{rerpr.rp o nalr^us.T a6rrrqa r,rHr.elp aJro B. 3 auena
ZurerpnpoBaHr.le paqrroHaJrbubrx Apo6erl,
nrrpaxreHufi.

Pargel 5. OupegeJreHHbre r{HTerpaJrbr.

Onpe4eneHuuft

onpeAeneHHoro

nepeneuuoft n

Oypse.

Co4epncaHue rr paKTrrqecKux

Heo[peAerennrrfr 14HrefpaI. flpocrefirnue IlpaBr4Jra

r4HTefpaJr KaK npeAen r,rHTefpanbHbrx cyMM. ocuonulre csoffcrsa
r4Hrerpana. Teopeua o cperHeM. Ooprvryna Flrrorona-Jlgft6Hur1a, 3enreua
r.rHTefpHpoBaHrrg rro qacr{M. feorr4erpr4rrecKrre u (fusuuecicue ullzlo)KeHu.s

rrepeMeHHori ll zurerplrpoBaHpre ro qacrrn4.

Tp4foHoN,re'ltpr4qecKr,rx 14 r{ppaq[oHanbHbrx

3aHqTUU rro A{CqUrrJrr{He

otrpeleneHHbrx HHTerpanoB, Hecg6crneHHbre r{Hrerp4nbr.

ParAe.n 6. Kparuue, KprrBoJrunefi urre u rroBepxuoQrnue rrHTerpaJrbr.

lnofinoii r.rHrefpaJr. Bsr.rucreuue 4nofinoro r.rHTefpana. l{nofiHoii r{Hrerpan B noJrrpHr,rx
KOOpArrHarax. Kpunonr.rsefinr,re r4HTerpanbr 1-ro lr 2-ro po4a. (Doprr,ryna [puna. T'pofiuorz
LIHTerpiu. Tpoiiuofi I,IHTerpan n cfrepzvecKr4x KoopA4Harax. flonepxnocrHbre r4HTerpzurrl l-ro u
2-ro pola. Polop BeKropHofo rors. @opvyna Croxca. flunepreHqur. feoperraa faycca-
Ocrporpa4cKofo. 3levesru reopura tror.fl .

Pa:4e.n 7. rlucJloerre n QyunqnoH4JrbHbre pqAl,r
llpusuaxu cxoAlrMocrpl qI4cJIoBbIX prAoB: rrpH3HaK r{alarvr$epa, paAr,rKaJrbr{brfi npr,rsHak Korug,
I'IHrerpalsurrft npLI3HaK Kouu, [pr,BHaK Jleft6ur.rua, @yuruluoHarrHrre pqAbr. paeHouepual
cxoAHMocrb, Teoperr,ra Befieprurpacca o paBHovepHofi cxqAr4Mocrr4 p.rrAa, MzDKoplzpydrnloro cxoAruHMcg
tl14crloBblM prlAoM, !a$SepeHul'lpoBaH14e 14 HHTerpHfoeaHne paBHoMepHo cxoArrrlnxcr FlrAoB.
CreneHuste pr4tr. Pa4rryc cxoAnMocrz. PasroxeHue 3nelueHrapHbrx Qyurcqnii e prfsr 'Ieftlopa. pr4st

Cenaecrp 1

PasAeJ 1. BeeAeHHe B aHaJrH3.
t{Hcroerte MHo}I(ecrBa. t{HcrosrIe $yHrcr1nz. llpe4err qacrosoii nocneAoBarelrhoc.rr. OcHoeHr,re
csoEcrsa [peAenoB. llpe4en QyHIcqfi]r B Tor-rKe u Ha 6ecxoEer{Hocrr{, lleperrfi u nropofi:JaMeqarfeJrbHbre
npeAeJlbl BecnoHrlqno M€uIbIe u 6ecxoneqso 6orsurue SydxuaH, HenpepsroHocrb Lr rqqKu pzl3pr,rBil.

ParAe.n 2' {n QQepeH rIrraJrr,Hoe HcqrrcJreg ue QyH rcq n fi ohuoft nepevreu Hofi .

Onpe4eleuue rpou3BoAsofi. feorvterpuvecruft u $z:r,ruebrcnfi cnrrrcl, TexHara araQQepeuunpoBaHu.s.
VpaaHeuue KacaleJlbHofi a eopualra. ln$QepeHrruar. [pou:ao4Hbre Bbrcrur4x nop.n4rcoe. Oc:soauure
reopeMbr 4raSSepeHuI,IaJIbHoro vrc,thcileuus. flpaenlo Jlbnrrals. (Dopnryra Teilropa. l{cole4onauue
$yHrqrail Ha MoHOToHHocrs H DKcrpeMyMbl. Zccle4onaurag t[ynrquil sa BbrnyKnocrb H TosKr4 nepern6a.
Acttlrnrottr.

PaaAel 3. {uQQepeHIIIraJIbHoe HcrlucJreHr.re Qynxqnfi ulcxo.nsxnx rtepeMeHHbrx.
LlacrHsle [poH3BoAHbte, florsslil 4u$Sepeuuuar. Ilpon:abaHag ro HanpaBJreHH[o H |puor.nt. Lfac:rusle

tlpoH3BoAHble Bbrcriprx nopqAKoB H clorrcHofi Qyurcqn[. (Doprr.ryla 'Iefinopa Arla cpyumUnh AByx



trepeMeHHbrx, Srcrpenrryvsr

M Ho)rc4TeJrefi Jlarpauxa.

Ceuecrp 2

rpex nepeMeHHbrX. VcrosHsrfi gKcrpeMyN,r. Mero4$ryuxquu AByx ,!1

Pa:Ae.n 4. Heon pegeJreH Hr,re HHTerpaJrbt.

flepooo6pasnar H HeonpeAeneHur[fi' HHrerpan. flpocreftuae rpaBHJra krHrerpHpoBErr{r.rJ{. 'fa6nnua
fiHrefpaJloB. 3avesa nepeveHHofi H HHrerpupoBaHlre no qacrrM. I4Hrerpnponarlr" puolroHa1bHbtx
Apo6efi , TpHfoHoMerpHqecKHX H HppaquoHnJlbHbrx nrrpaxeuufi ,

Pa:ge.n 5. C)npe4eleHHbre HHTerpafl br.

Onpe4eleHHrtfi uurerpaJl KaK npdaer aHrerpaJrbHbrx pyMM. OcHoeusre ceoficrsa onpeAenesHofo
hHrefpana. Teopeua o cpeA4eM, cDopruyna Hurorosa-Jleft6unqa. 3aveua nepeueHH<tii vl

HHTefpapoBaHHe IIo qacrflM. leoltelpuvecKue ]4 $u:nvecklre fipuno)r(eHrnq onpeAeJroHHbrx rrFl'erparoB.
Heco6creeuHbre HHTerp€urbr.

PasAer 6. Kparnrre, KprrBoJrrr Hefi urre lt rroBepxHocrH r,rp rr HTerpaJrbr.

lnofiHofi HHTerpzu, Br,tsltcleuue 4nofiuoro HHTerpaJra, .{eoftuofi HHTerpan B flolspHr,rx KoopAr4rtarax.
ItprzeoluHefiHble l4Hrerpalrt l-ro u2-ro po4a. Oopl.lyna IlpnHa. TpoftHofi HHrerpaJr. llpofiHoil r4HrerpaJl
n cSepravecKux KoopAuHarax. llosepxHocrHbre 14HTerpal$r l-ro u2-ro po4a. Porop BeKropHoro nonfl.
ooprvryna Croxca. luaepreuqur. Teopeva faycca-OcrporpaAcKofo" Slen,reurur reopfn nolr,

Pa:Ae.n 7. rlucloeue n QyurcqrroHarbHbre pflAbt
lpu:uarcu cxoAuMocru r{HcJroBbIX priAon: npr{3HaK lanarvl(epa, paAHK,}nbr{brfi npne Hai6 Kouru,
I4rnerpalrHstfi npH3HaK Kotutr, rprnHaK Jlefi6Hraq4. oyHxrlxoualsHrre pr4sr. paauovepHa;r
cxoAllMocrb. Teopenaa BeilepurrpacQa o paaHovepHoil cxoAauocru pflAa, N4ax(opupyqMoro cxoArrrl714ct
tIv aJIoBbIM pflAol\4, [ra$QepeuunpoBaHHe H zHrefpHpoBaHUe paBHoMepHo cxpAs1luxcfi prAoB.
CreneuHrre pf,Abl. Pa4rryc cxoAHMocru. PasroNenue orel,reHrapHrrx $yHrcrrrafi e pr4u 'Iefi.nopa. pr4sr
lDyple,

5. OEPA3OBATEJIbHbIE TEXHOJIOII4I,I

B np eno4an aHVr4 Awauwrl aHbr < M af en,t arrl.recxufi aH an H3 )f 14 c lron b3y]orct
o6pa:onarerr,Hble rexHoJrofalr, KaK TpaAnrrr4oHHbre, TaK Lr c npLrMeHeHHeM

MeroAoB o6yueuut.

- I,IHrepanrrBHar ,rreKrrnr (uo ncev rdnrarnr);

- fpynnonar AzeKyccvtfl (no ncev reMaM);
- AHarHs atTya\uq (no scelr rerr,rarrr)!

paaHoo6paausre

aKTHBHbIX 14 HHTepaI(Tl4BH btX

I{TOTAM OCBOEHI{.g
CAMOCTOflT'EJIb}IOiI

- flpurr,teHenue LTrwra\noHHbrx n,toaehei (no acev reMaM
- Pa:6op KoHKperr{btx curyaqufi (no bcev re*rav).

6. OIIEHOIIIISIE CPEACTBA A4^f, TEKYIIIETO KOHTPOJIfl
yCIIEBAE-MOCTII, ilpOMElI{yTOrIHOfr A'TTECTAIIIII fIO
AHCITITIJII,IHbI H YTIEBHO-MET OTruE CK OE ODE CTIETIEHIIB
PABOTbI CTYNEHTOB



6.1. Kon'rpoJrbHbre pa6oru:

npu x+0.

TDKYIJIII4 KOHTPOJIb YCIIEBAEMO C TId

,r^ *t - 4x' -3x + l8
IlfiI -----:-----'----

a) i-T x: -tr' *rt*n ,

,. arcsin 2.r
llm

n), "-o ln(e + 
") - 

1 '

,. (. zIlln(l+rg23.r1llml l-sln-- |

,x+01 )ll.l \ -/

,=u,o' _

I. !t - rS" y,(x) -?

y=
3x+2 B Tor{Ke xo =2



2x3
l/=t-^ -

7. I,lccleaonarr 0ygffruro 
- t' + I ra nogrpglE_ggJpg6g^,

Peftruur-rcoHrpolr J\b 3 (1-fi cdnrecrp).

2.

3.

AT.

,z=ln(x-y)

5. Hailru

o6lacru D: x==0, ! =0; x*y=-3
6. Hanracart

ac.rerr.l{bl HIIE B A

ATTEHVTg
z=x2+y2-xy+xi-!s

K TIOBEDXH

x'+3y'-422 =15 ub.-2.'t.)
B TOr{Ke -'- \-' -r' .

,,^ (n + l)3 + (n -l)3
llllI---------;-

a\ ,'- (t' - 3rt .^

n{il'Ji"\

3+6+9+...+3n

lim
n+@

3. Brrqrcrprirr npelerluhyuxqgfi :

W



I

-

i. l. )Xlln(l+rg'3x)llml l--sln--l
r+0[ ) ]\ -/

rpu x -) 0.

xt6 +9
Y == r-7 B rorrKe

f r- . ardg!
n l,lX'*Y'=e x
+,

v -l^0 - r

4. cpaqurarb 6ecxo""t"o no?n)rro nerr"uunv &) = e''n' - I . a(x) = I

I R+,/ =;orctgx - lnt/,
l. z \t-x

)x;) y=x-'F'
I

t

,t2-rt

+1

r4v ! =G- fr + x)arctg,tli

BATI,

nepemenHsrx>> (l -fi ceruecrp)

l. HaErH ara0,Oeper-ruzan nqpsoro nopgaxa or OvHKuzg 
z = ln(x - y) 

.

2,

a
J.

4.

5, Hafirv u 3HAIICHI4C z=x?,+y2

!=0, x-ly=-7
-xY+ 1* | no6racr



IdCAT\' KacarenbHofi x2 +3y2 - *t 
B

19. (Dopnryla Tsl[repa .(rq 0yuxqr,ru asyx nepeNrpnHrrx.
2 0. 3rcrpenaynrlr dyuruura abyx neperrreunrx.
2I. VcnoeHr,lft trccrpeM$4=

Boupocrr r"rrr{ saqera (uepehrrecrauur) (l-fi ceN{ecrp).

Tetra 1. Ocnonrrr,re s.levrenrapnrre dynrcqur.l. zx cBoficrBa qJg4dtlKll.

roqr(e u(z;-z;z)

TEMbI CPC (l-ii ceuecrp)

OcHonlrtre csoft crea upeneros.
lpggg4 0 ynrulra s roqrgll xa_6g qr(o He.{H o cau.

Becrone.rno r,{anrrg la 6eiKoHeqso 6omuue 6ynrqun.
F{gnpeprtsHocrr_ n roqrSV pa3prlsa,

Texnnra apr0depenqupobauus.
YpasHeHre KacpreqrHofi 14 HopNaanu.

14. Vlcctgl<)BaHrae dyHKur4fi peru6a.
15. Acguqlorlr.
I 6. qacrHrre rpousnoAnrle. Illprutrfi aud0epeuu[aar.
17, llpoz:eoAHaq no Hanpanneuurc 14 fpaAr,reHT.

OcHosHrJe reopeN,{sr o upe,terax.
neplusr

ue HenpepbrBHocrH OvHxuzll s

1,

2.
aJ.
AT.

5.

6.



1.

2.

l
1,. 

reUr4? &trc
2.

IHl,rx

Tema 9. Srccrpeu

It.-t d?2' ^ rvv'JDvAr ,oz-4v-ae*p4EagHglQ-41@K4,( rqpgN{gEILbJt



3.

4.

5. Ho 6onb 6ecroge,-r

Pefirunr-rconrpolr J\b I (2-fi ceuecrp)

Hafitu HHTerparbr:

lvk,5,',x- _

lcot'*io

IICCKI,II4 CM

HOLI B TI



lx=a(t-sinr) o<ts2n
7 . Hairr^ nn w rvr, l)/= a(l - cos/)

)) :',lt-x- +arCqOSX 0 <x < 8/9

Pefirnur-rcoHrpo.nr Nb 3 (2:fi ceuecrp)

:(x+v)2i

u uuL: (x^2 I 4\ + (.y ^21 9\ :'_ 
.

a-rjaErg-qaprynqulrlo c4rosolo ngrq F : { (x +y) 2 : -( x 2 -r y 2 ) } nabru nonrvpel
_4)

flpurr4eHrm lsa pMyna fousa.

5. V6e.uutcg..{ro nore F : (x-y ) i - ( x-2y )Lndrenqua{rHo ru_xAftI4_AldnaTqEtuvral,

Tunoeofi pacver J\bl (2-fi ceruecrp)

KTODHO

1. Hafiru IzHTerpaJIbI, LIcrIoJIb3ylo nr,lneftuyro 3aMeHy ueperurefinoft

| 

-:dr-- 
r -:4-: I dx

a; 
J cos' (7 - 5i; o) 

J 
^f2r' -e ,,y I +r+o* *x, .) Jrtn 

2 3x.cos2 5x atx

a)
aJ.

2. Hafirer uurerpalr,r, ucnonb3yro uolxo4.aqyro 3aMeHy uepetrBnHofi

r 3xt dx | (x - sinx)dx r Gx +l)ctx 1 3' dx

) ",t tu) tL)

Hafitu uurerp arir, zcrro Jrb3yro $ oprr,ryny HHTerpr4po BaHrr fl n o rracrrr\d

4. Hartru v Hrerpanbr or parlr4oH.lnon"o 4,yrrnqrfi

u1I@*_t)cosL,ax,u1I6,-4xp_,"dx'";I(i,+*'\,,ry!-d*.,,)IW

1-gbl'{ucnl'IrbnsofiHofi zurerpari or Syuxuuu ( x"2[v"2 )^2 uo 4pyry paaiayca.Zq ueHrpoM
E_Lr a5AIg_KagpArLEAr .

2. Buquclnrr rpoftnofi ranrerpal or OyHxuuu (x^2+yl?tz"?) no ru,apv paauvba 1 c uenrporr,r s
HAqAJIE KOOD,III4HAT,

5. Hafirur4HTerpiurbl, cBeAfi ux K r,rHTefpzuraM or parllroHanbuux Syunqrurii



Bbr.rr4crurrb, HHTerpaJr c troM grrlbro rpr{roHoMerpuuecxofi noAcraHoBKrr

Tunosofi pacqer Nb2 (2-fi cenaecrp)

7.

9,

S 3dx
J T2 

-
l,'i"lx't-2x+2 '

ldx
| ^---;--lt- .

3. " x(l-tn,- x):

rlnx 'l--;ax5.' x- : 6.

rdxl^," x -x-

I J-:d.
'1*V,

t<

1 1. J 
cos'xa*.

1^ lx'1[a-;4,tJ. ., 
;

Tunoeofi pacuer Nb3

, | (l +2x)e'- dx
L+. J

lx
lx.orctg-dx

)

1 2x+3l#dv
B. t x'+3x-10

(2-fi ceruecrp)

1. BuqucmrrB onpeAeJreuurrfi ran{erpan

7.Hafttu o6reu rela, o6pasoBaHHofo BparrleHr.rgM $raryprr, orpaHr4qeHuofi ruruuslaz

10. Itint x'cos'xdx)

tdx
p.li**u 

,

4.Hafirun;lolqa.qb Suryptr, oipu""u.nHoft ruruueff, sa4auuofi n norrpubrx KoopArrHarax

2, Buqucllrrb qnpeAeJreHHbr

3. Haftrra nnorlaAb $rzrypu, ofpaHr.rqe

r = 4cos4rp
t



TEMbI CPC (2-fi cemecr.p)
1 , flepnoo6parHas. kr HeorrpeAeneuutrft unrerpaS.
2, 3alleHa rrepeMeHHofi n ueonpeAeJrerrHoM HHTerpane.

3, IzlurerpzpoBaHue rro rtrac[.rrM.

4. LlurerpzpoBaHr,re parluoHaJrbnr,x 4po6eft.
5. l'InrerpupoBaHrze rpr,rfoHoMerpr4r{ecKr4x etrppNeHuft.
6. IrlHrerpupoBaHr,re r4ppaqr4oHaJrbHbrx Bbrpaxeirufi.
7. Onpe4eneuurrft uurerpail r(aK rrpeAen r,rHTefparrbHbrx cyMM.
8. CsoficleaorrpeAeneHHotlor4HTefpaJra.

9. Onpe4elennrrft uurerpa,tr c [epeMeHHbru bepxnuv
JIefi6nraqa.

10, 3aueHa nepeMeHHofi n onpe4eJreHHoM rzurerfale.
I 1. ZurerpupoBaHr4e no qacrfiM B onpeAeneHHoM r{HTefpiue.
12. feouerpzuecKae u QusuuecKr.re npr4noxeHzfl onpeAeneHHoro
13. Heco6crseHHbre r.rHTerpanbr.

14. A6comouraq a ycnoBHar cxoAr4Moct seco6brseHHoro vHTerpana.
15. [nofinofi r4HTefpaJr. .{uofinoft r{Hrefpan B noi[trpHbrx KoopAzHarax.
16. TpoftHofi r4Hrerparr n cseprauecKr4x KoopAnnfrax.
17, Kpunolnnefinrre uHrerpaJrbr 1-ro u2-ro poAA.

I8. (Dopuyna fpuua. Iloreullnzulr,Hbre rroJrf,.

19. flonepxnocrHbre uHrefpanbr l-ro z 2-ro poad. Teopeua crorca,
20. Teopenra I'aycca-Ocrporla4cxoro.
21. 3leuer+rlr reopr4u ror.s.
22. 9uclonrre pqAbr. llpu:Hdr<u cxoAr,rMocrr.r.

23. Panuovepuar cxoAr.rMocm Qyuxqr{oHaJrbHbrx pqloB,
24. Crenenusre p{Abr. PsAsr Qypre.

llepeoo6pa:H

3auena nepeMeHHoft n ueotpeAe,rreHHoM r4HTeqpaJre.

Izlurerpu poBaHrce no qacr{M B HeonpeAeJreHHoM rrHTefpane.

I4Hrerpu poBaHr,re par{proHfi burx 4po6efi .

ZHrerpzpoBaHr.re rpvfouoMerpr{qecKr.rx nr,rpo{<enufi .

I4HrerpupoBaHrre r4ppaur4qHaJrbHbrx nrrparxeH4fi .

Onpe4elennrrfi znrerpan kax flpeAen r.rurerpainrnbrx cyMM.
Cnofi crsa onpeAeneHHofo uHTerpaJra.

Onpe4eneunrrft uurerpaJr c repeMeHHF,rM BppxHr4M npeAeJrorvr. @opnayla Hrn.roHa-
Jleft6nuqa.

3auena lepeueunoft aJre.

IrlurerpupoBaHr.re no +4HTefpaJre.
feouerpnvecrne n 1p onpeAeJreHHolo
flpu6lzx<eHHoe Bbrqrlcneque o[peAeneHHoro 4HTerpana

9.

10.

11,

t2.
13.

t4.

[peAeJroM. Oopvyna Hr,rcloua-

aHTerpaJIa.

Heco6creeHHbre 14HTefpaJrbr.



1 5. A6conrorHas, H ycJroBr{afl cxoArrMocrr neco6cbnerrHofo HHTefDaJra.

I 6../{noft uoii r.rurerpzur. [noft,uo ii r4r{rerpan B rorqpHbrx KoopAv Harax.
17" Tpofiuoii uurerpa;l n c(fepuuecKr,rx r(oepAr.rHaTax.

18" I(punolptreftnrre rrr{refpalbr l-ro u2-ro poA4.

19. (Doprvryna fpuua. llorenuua-ubHbre rroJrr.

20. flonepxHocrHbre r.rHrelp?nbr l-ro u2-ro poA?.Teopenra Croxca.
2l , Teopelaa f aycca-OcrporlpaAcKoro. I
22. 3 rcxresrbr reopr4t4 rror.s,

23 . qucnoebre p{Abr. llpu:Hhr<u cxoAr4Mocrr4.

)B.

25. CreuenHbre p.rrAbr. Pr4u Oypre.

@onl oueHorrHbrx cpeAcrB EJrr
cQoprur,rpoBaHHocru KoN4rrereuqufi
o{ropnr.nnercrr orAeJrbHbrM AoKyMeHTo

7. YIIEFHO-METOAI,Iq CKOID V I,IHOOPMAUI,TOHHOE ODECIIENIEHBIE
Ar4CrIUIIJrprHbr

7.1. Knuroo6ecneqeHHocrr,

OuronHaq .rlnteparypa

H,aupreuonauue Jrrrreparypbr: aBr,oI
Ha3Barrue, BrrA [r3AaHUq, U3AATeJIbCTB(

l,
foa
lr3AaH

IIfl,

KHI,ITOOEECIIEIIE HHO( fb

Koruqecrno
3K3eMrIirqpoB

I'3AAHHfl B

6u6.rrhorexe BIIV
B COOTBCTCTITIIU C

ofoc Bo

Ha.nd

SJIEKT

6u6ll

olne

posuoii
1

loreKe 
B.rrfV

I ) 3 4

1. 3ala.{Hr,rx ro BbICIIEII

MareMarprKe: V-re6soe noco6ue /
B.C, Llftauar{eB. - l0-e lasA., crep. -
M.: HI4II I,IHOPA-M,2015. - 304
c.: 60x90 1116. - (Bucuree
o6pasonauue). ISBN 978-5-16-
010071-s.

2015

http:lli
y.ru/b1

t0979,

vvww.studentlibrar

1ok/IS8N9785922
6.html

2, Mareuaruxa: Y.re6noe noco6ue /
lauulon IO. M,, HnKoHosa H. B.

20r6 http://1;irww.studentlibrar



Flypuena C. H., flo4 pe4. )Kyp6er
II. H., FluKoHosofi f. A. - M,: IIIz
I4HOPA-M ,2016. - 496 c.:60x9(
Ill6. - (Bucuee oOparonaurae:
Bararanpuar) ISBN 97 8-5-16-
010118-7

rKo

u
y.ru/!
1097t

ook/IS]1N9785922
)6,html

3, Brrcuraq MareMarr.rKa. Tov I

f3ner<rpouHufi pecypc] : y.r.
noco6ue I H.VI.,Ilo6xona, IO.n.
Maxcurvros, IO.A. Xnaros,- M. :

flpoclercr,2015. -

ISBN97853 92121625

2015

htlp:ll,

y.ru/b

r2162

Www,stludentlibrar

gok/ISBN978s392
p.html

{ono.nnurerbuaq Jrlrreparypa

7 .2. IlepuoAn qecKue ns4a u iln

1. Mareuaruxa. C6opunK 3aAaq ro
yrny6nennovry Kypcy

f3nexrpoHHrrfi pecypc] / B.A.
Ey4an lu Ap.l; noA peA. M.B.
OeAoroea. - M,: BZHOM. .2015. -
rsBN9785996328857

2015

httt
ry.l
961

l://www.studentlibra
'u/book/lS 8N97859
i28857.hturl

2. Brrcuras MareMarr4Ka B Bonpoca

v orBerax fSnexrpounrrfi pecypc]

yue6Hoe noco6ue I ]il'f.
Kpzqxon, noA peA. B.A. Irlnrzna.
M,: flpocnexr, 2014.
ISBN97853 921437261

2014

i://www.studentlib

4.ru/book/lSBN97

/2143726,htm| ,

3. Btrrturar MareMarrlra f3nerrponnrl
pecypcl / C.H. lopo$een, - M. : Mzp r

o6pa:onaHae. (llonrrrIft KoHcrreK

nemqufi ), 201 1 .- ISBN97859 46666220.

201 l
httl
rar)

8s9

r://www.studentlib

1.ru/book/lSBN97
46666220,him|

7.3. HnrepHer-pecypcbr



S.MATEPI,IAJIbHO-TEXHI,IqDCKOEOEECil4IIEHPIEAITCUI4IUII4HbI

'Atts peanu3alluu raHHoft,qilcqznJrr,rrrbr r4MeroTcfl c[errr4anbHbre loMerueHx,rfl Ans [poBe,
n oMelrleHvrfl Anfl, caMocrofl relr gofi pa6orrr.

flpar<Trzvecxvreltaloparopl{ble 3aHflTvrfl rrpoBoArrcfl,B ay1krropprr4 280-3"

'llepeuenb r4crroJrb3yeMoro JlkrrleH3r4oHHoro rrporpaMMHoro o6ecueHesu.rr: Microsoft of

rpqdr. ra(fe4pu II TaHKees

. Ar4peKropa ro pasnzr{rc OOO <Ealauc> Koxus A.B.

OA

\.1

flporparunvrapaccMorpenauoAo6pena Ha3ace r[e4ptr (DArall
nporoxor J\b 1 a or 31,08. 2020 rom.
3aae4yrou1r.rfi xa$e4pofi - loq. Bypxon B.!.

Pa6oqaq npofpaMMa paccMorpesa z oro6peHp Ha 3ace4auuv yve6noi-vre,ro4vvecrofi
,l { ij

KOMI,ICCI4PI

HarrpaBJreHr4r 02.03.
nporoxon }lb

02I
llpeAcelareJrb KoMt4cctrr4 3aB. Ka eApoft OUIIM

2Q20 foAa.

C.M.Apaxenrru

JII4CT rrEP EyTB EPXAEHI4,q
PABOqETZ [pOfpAN4Mbr Ar4cur,innzunr

3ane4yrorqzfi xaQe4pofi

3aselyrcqr.rft ra(f e4pofi_

Pa6o\as nlporpaMMa ogo6peua ua yve6uuft ro4
flpororon 3aceAaFrr.rs ra$e4pu J\b _ or foAa

Pa6oqaq rporpaMMa oao6pqna na yve6nrrft ro4
flpororor 3aceraHns. xaSe{prl }lb 

-- or _ foAa
3aseayrcuufi xa{re4pofr


