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TIPOIIECCOB r[ IPOTT3BOICTB>
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I{enxnrn OCBOeHI,Ifl, [kIcIryItIJIlIHbI <flpur<natr]iilAfl MaTeMaT[Ka) -flBIflIOTc'fl:

_'(|oprur,rponaufiey6ygyqrxcIIequaJII,IcmBocEoBEED(npe4crarrrerrfiso6JIacTI{ame6putl
reoMeTpl{n, MaTeMaTI{lIecKoro *u*'u rreo6xo.ry,rr',tx AII' ucIIoJIb3oBaIII{' B ApyrEx MaTeMaTiqecKn

ItrCq'IIlJtrIH'X;
_ IIOJIYTI9HtrE OCEOBIIHX HABEIKOB PEtrIEHII' 3AAAq MATEMATUru'I;

-(popMupoBaeleHaB6I(oB.IIcIIoJIb3oBaII['MeToAoBMaTeMaTuKI,IAJI,{peltreHl4'flpuruIa'ulblxlI
HayqHblx 34,{aq.

3aAasefiAIIcqtrnlMEEI'BJI'eTc'I4sytleHtreocHoBHEtrxpa3AeJIoBMaTeMarrrn(<<Bne4eHtreBaIIaJII,I3)'
(Auooepeq4rarEHoe r,rcrDlcJreHlre {yoq n o4lofi uepeMJlrEoft>, <I'Irrrerpa:nEoe ucqIIcJIeHne oyl (Iluu

o,ryoft neperuennofi>).

2. Mecmo dacqunnaHbt a cmpynmype OOn BO

,{r,rc4rrrmra <flpzx;ragnax MareMarI'IKO) [pI{HaAJre)Ic4T K rucrry (pyuAauerra:nnbD( '{gcqurrrnls'

o6ecneqanaroqEx neo6xoAl{r"rrrfi MLrHr.rMyI\{ Z;franuia, yuentfr,I'I HaBEIKOB NrS oBnaI|elJfrg TeOpeTFIeCK',IMtr

tr rrpaxrr{rrecKtrMrr gHaHtr Mrr, Jrexaq,{Mr,r " 
oato"a o6qeuaywmr AEcrprrrJrEH ptl3Jl}ttlHoro npo(prurx, a tar

xe .4,rcIrurIJItrH, o6ecnewmaroqE npo([eccroualrr]rc no,uoroBKy'

,{nr ocnoerulx ArrcryrrIJIIrHbI <flplrrna,mar MaTeMaTI{Ka)cTyAeETbI IICIIOJIb3yIOT 3HZtHI{t' yMeHIrt'

HaBbrrtr, cuoco6rr AetreJrrlrocrz rr ycrarroBKtr' oryrleuHbre u c(loprrlnporamrrre B xoAe Iltiyqenl{t

,urcqImJrI{EbI <<Mateuatlrr<a>.

Llsyuerrr,reAIIcrylnIIH6I<flpux.rragrraxMaTeMaTI,IKD)'BI.seTcs6asoftglrgaruueftmeloocBoell'i9
arygattu*" 4taqrln:mn <Teopur ;eporrnocreft II MaTeMaTFIeCKaII CTatucrurca>,<<@usmo>'

3. Tpefloeanw K pqtyflbmamoJn ocnoeww dac4unnuuot

Irlsyrenue Ar,rcu[[JrlrHbr HarrpaBneHo Ha QopuupoBaHr{e cneAyroul{x KOM[ereHuI4rr:

@ op naY"rtup oBKa KoMrrer eHrllrn

C[OCO6"OCT" IICIIOJIb3OBATb COBPCMCHHbIE IHQOPMAIII4OHHbIE TEXHOJIOIVIVI'

TexHIIKy, fIpIIKnaAHbIe npofpaMMHble cpeAcTBa IIpI/I pe[IeHI{I'I 3aAarl

upo Seccnoualrsofi Aesrellno crn
Ctroco6"ottu [poBoALITb sKcIIep[MeHTbI IIo 3aAaHHbIM MeToAIIKaM c

o 6p a6 orrc oit u aHaJrLr3 oM r4x p $ynbraro B, c o craB Jrfl Tb otlllc aHlvrfl' BbITIoTIHeHHbIX

raccne4o B4g1I4iL I{ II9ATOTaBJII{BaT5 AaHHbI e IIIfl' paspa6oTKll HafIHbIXo$3opOB lI

ny6nnrcaquft

Koa
KOMrreTeIrqnn

oK-5

orIK-3

TIK.2O

B pesyrmra, e ocBoeulrt ,qucqrlnrrurrr o6yuaroqr'Ific.a gornten:

3HAT6:
.- o[peAeJleHu' 6agosr nourrufi Kn)ca MaTeMaTI,IKvI v fix upI,IKJIa,qEoe 3HaIIeHtre; TtrIIoBbIe

olepaqwr IraA ocHoBHbrMI'I MareMarlrrlecrlrMtr o6tertavu;

- ocHoB'bre cnoficrna umonux MareMarrrrrecKr{x ouepa{uft r'r ([opnaynrr ,ru(pipepeuqnamnom u

r,rrrTerpaJr6Horo ZCqUCJreHrrt.

yMerb:
pellrarb rI{rIoBbIe 3al\aqv Kypca;

perrraTb MaTeMaTr4rrecKue galla'q{vr II IIpo6 JIeMbI

Opun{HaJIbHocTLI M6IIIIJI9H vfl; O|nAp;aTb cIIOCo6nOCtuo

ux cyluHocTb;
I{ccneAoBaTbMaTeMaTuqecKLIMlIMeToAaMII

r,rHTep [peTI,Ip o B aT b LI AHaJII,I3I4p O B aTb II Onyqe HHbI e p e3yilbTaTbl'

BJraAeTb:

r43 pa3AerIOB Kypca, Koropbre rpe6yrot HeKoropofi

TTOHIIMaTr MaTeMaTI4qecKue [po6neMbl LI BrUIBJITITr

TIIIIOBbIE MATEMATLIIIECKIE O6TCT<ITT,
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roqKu rleperlr6a. Acurunrorbr rpa(pnra

SyHrrIHI,I. O6rqaq cxeMa I'IccneAoBannfl'

Synrqnfi ,r rocrpoeullt I{x rpa(puron.

Ilpranox emtrfl, rlporl3BoAnofi B Srlsuxe,
prHxreHe pw, gKoHoMn'recrofi Teopuu.

a
J 2

Heonpe,4enesnrrfi LIHTerpaJI. OcsoBHbIe

MeroAbr I,IHTerpnpoBalwfl* fIpI{MeHeHLIe

rrnTerp €IJIbHo ro LI cqpl crle :rtvrfl: rrnorqaAr S zryprr
B AeKaproBbrx vr IlorspHblx KOOpAI{HaraX.

O6renr reIra, AnpIHa Ayru, IIeHTp rfl)Kecrrl
Kpr,rBonlduefinofi Tpafiequu. O6rqa{ cxeMa

rlp LrM eH elJvrs. I{ HTe f p aII a.

MeroAurrecKoe
noco6ne

llroro: 6

4 CEMECTP

I 4 2

Oynrqun HecKoJIbKHX rIepeMeHHbIX. llpousno4r:rafl
no HanpaBJIeHI{Io 14 rpaAHeHT. flpousBoAHble v
anQQepeHIIuarIbI Bblcrlnx ropsAKoB. SrcrpeMyMbl

6ynrcqufi HecKoJrbKax [epeMeHHbIX.

MeroAuqecKoe
uoco6ue

2 5 2

grEcrosrte [ocJIeAoBareJIbHo crpl 14 p s4l';r. C sofi crn a
rIHcJroBbIx pflAoB. PsAu c noJIo)KLITeJrbHbIMkl

qJreHaMr.r. 3HaroqepeAyroql4ecs p{AbI. flpu:nax
JIefi 6nprqa. 3 HaronepeMeHHble pfl AbI. A6coruor lr'afl, v
YCJIOBHA' CXOAHMOCTb.

3 6 2

O6rrKHoseHHbIe anSSepeHIIHtuIbHbIe ypaBHeHu{:

onpeAeJIeHI,Ie, 3aAaqa Kouru. Ypanueuz-a I nop.r4na:
ypaBHeHrd c pa3AeJI{IoqI,IMHC.s [epeMeHHbIMH,

oAHopoAsue AuSSepenqIEzuIbHbIe ypaBHeHLIt.

MeroAuqecKoe
-IIoco0pIe

Llroro: 6

Bcero: t2

llparrurqecKrle (ceuunapcrclre) 3aHflTrrfl

J\b

nlu

Horvrep
pa3AeJra

ArrcqnIIJrrrHbr

O6repr
IIACOB

Teua [paKTlrqecKoro 3aHflTrls
V.re6no-

HafJrflAHbIe
noco6utr

3 CEMECTP

1
2

llocrpogHne rpa(furon Sytoq"fi c novrolrlbro
upeo6pas ona'nnfl, rpaSnxon ocHoBHbrx

eJreMeHrapHbIX Synrcqufi. HaxoxAeHl{e
rrpe4ena,by"nq"Ll B TorIK e vr Ha 6ecroneqHo cru.
Pacrprruae HeorpeAenenuocrefi pa3nuqHoro
Tvrfra. 3 aivre.rareJlbnble rlp eAenbl.

Mero,{uqecKoe
noco6ue

2
2 2

flpousno Arras $ynrqrau B rorlKe.

IrlccreAoBaHr{e Synr<qnu MeroAaMI{

Aer$$epeHrlr{arrbHoro ucrrlacJle:avrs. Cxenaa

rr o JrH oro I{ ccneAo Bal;Lrs, Q ynrqufi u uo crpo eHpI e

rpa6nron fiynrqufi.

MeroAnqecKoe
noco6ue

a
J

a
J 2

Heoupegerennrrfi LIHTerpaJI. OnpeAenensrrfi
r,rHTelpiu. Haxox(AeHlae [noqaAl{ nnocrcofi

$urypu B AeKaproBbrx KoopArlHarax.
HaxoNAeupre AnprHbI tcpunofi B ,ueKaproBbrx
roopinuarax. O6rena reJla BpaIrIeHLIs.

Llroro: 6



4 CEMECTP

I 4 2

tlacrnue rrpoH3BoAHbIe rI nolHufi anQ SepeHIILtUIJI

SyHnquu HecKoJIbKIrtx flepeMeHnux KacareJlbHaf, K

rrJrocKocrll, HopMilJIb K noBepxHocrll.

MeroAnqecKoe
noco6ue

2 4 2

flpousno4Hafl, rlo HanpaBJIeHLIIo H rpaALIeHT.

flpousnoAHble Lr auS$epeHlluzulbl Bblcrullx

rop-rIAKoB. Srcrpeuyuu $yHxqnn HecKoJIbKax

nepeMeHHblx. Peruenue 3aAaq.

J 5 2

Heo6xoAuurtfi kr AocraroqHble npv3HaKH

axoApIMocTH qHcJIOBbTX TIOJIO)KHTeJrbHbIX PsAoS.
flpnueHeHue AocraroqHblx [pLI3HaKoB AJII
LrccJreAoB alJus. ptAoB Ha cxoArlMocrb

MeroAuqecKoe
uoco6ue

4 5 2
flpusuax JIefi6HprIIa NW 3HaKoqepe4yloulllxc{
prAoB. OnpegereHl4e a6comornofi kr yclonHofi
cxoAHMocTI,I CTeIIeHHbrX ptAoB.

5 6 2

Pemeuue o6rlxHoeeuHbx aI,r$QepeHIIHairbHbIx
ypannenufiInopr4ra:cpa3AeJItroIIIHMLIct
rrepeMeHHbIMH, oAHopoAHbIx. Peruesue nuuefinrrx
prdtbepeHrlutulbHbtx ypaBH ele^uit I nopr4ra.

MeroAurrecKoe
noco6ne

Ilroro: 10

Bcero: t6

CamocroffTeJrbHafl AeHTa

PasAer
,IrcqnIIJrr{HbI

Nb

nlrl
Teua rr BIIA CPC

TpyaoevrKocrb
(n uacax)

3 CEMBCTP

Pasten I

1

flonsrne MHoxecrBa. A6conrorgas BerI{q[Ha

AeftcreureJrbHoro qllcra. OrpecrHocrb rorIKlI. flonsrr're

Synrqeil,I. Ouronntre ceoficrna QyHrqllu.
3reuesrapHble SyHrquv. KnaccuSkrKaqlr'fl SynKrlzfi.
llpeo 6pas oBaHI{e rpa(pnron. flpzru eHeHI,Ie ipylmqru.

.2

2

Knaccn (p nnarrvrfl. Synrqufi . llpeo 6pas o n anra e rp aS LIKoB.

llpHnreneHlle (pyurquu.
Pa6oma c rumepamypott.

2

a
J

llpe4en .rzcrosoft rocJIeAoBareJIbHocrI,I. llpe4en
(fynrrlura B 6ecroneqHgcrl,I n B TotIKe. Eecrcoueqno

Mafible u 6ecronerrHo 6onrruue BerI'ItItIHbr.

Podoma c numepamypoil.

2

4
Ocsonnue reopeMbr o rlpeAenax. lIpu3HaKI{

cyrqecin oBarrkrfl, rlpeAenos. 3aMe'rareJlbHble rrpeAenbr.

Pa1oma c ilumepamypoil.

2

5

HenpeprrBHocrb ,by"nq"rl B rorlKe. Cnoficrna $ynrcqufi,
HerpepblBHbrx B rotlKax. Csoficrna Synrqufi,
HerpepbrBHblx Ha orpe3r<ax (reopeMa Befiepnrpacca).
Pa6oma c ilumepamypoti.

4

Pagaer2
6

3a4arru, [plrBoprrl[e K rtoHsrplro rrporl3Bo4nas'.

Onpe4eneHrle [porl3BoAnoft. 3asxcuMocrb Mex{Ay

HerpepblBHocrblo LI ALIQ 0 epeHrll,IpyeMocrbro Synx\wvr.
Cxeua BbrrrrrcJreHus npougnoAnoii.
Pa6omo c numepamypori.

4

7
Ocuoenrre rpaBrlna AH$$epeHIIrIpoBaHVs, Synxquu.
flponssoAHas cnoxnofi n o6patrofi $ynrqun.

4



flpousno 4lrrafl. cnoxnofi u o6patrofi QyHrcqnn.
flponeno4nax norapwSMu.recroft vr rroKa3arenrnofi
tpynrqd.
Pa6oma c ilumepamypoit.

8

flponeno4Har crenennofi 14 rroKa3areJrbHo-creuenuofi
(pynrqzfi. llpousnoAHbre rprrronoMerpwrecKrrx

Synxqnfi. An$$epeHrllrpoB a*vre HerBnhrx Synxqrfi.
llponsnoAHbre Bbrcrrux ropflAKoB.
Ps6oma c rumepamypoil.

4

9

Ocnonnrre reopeMbr ALrO 0 epeHqnarrbHoro r4c.rrvrcrenvrs.

(reopeua (Depua, Teopeiua Polns, TeopeMa Jlarparrrca).
flpanuno IIonwrans..
Pa6oma c rumepamypoti.

4

10

Bospacranvre vr y6rrnanne (pyuxqeil,r. 3rccrpeMry
SyHrqnn (onpe4eJreHlre, ueo6xoArrMbre r{ Aocraroqubre
ycnoBprs oKcrpeMyMa). Haw6onsuee v HalrMeHbrrree

3HaqeHne $ynKrluvr Ha orpe3Ke.
Pa6oma c numepamvpotL

4

11

Bsruyrrocrb rr BorHyrocrb Qynxquu, ToqKrr neperu6a.
Acnunrorn rpa(prExa Sylrr<qun. O6qas cxeMa
LlccneAoBau.las. Oylrrcqefi vr rocrpoeur{fl vrx rpa(fnron.
flprzroN entrs, [por,r3B o4uofi B gKoHoMn.recKofi Te opr{r4.

Pa6omq c rumepamypoil.

4

Pasler 3

t2

flepnoo6 pasnas. Sy"rcrl"s Lr HeorpeAeneHHrrfi zsrerpaJr.
Cnoficrsa HeorrpeAeneHHoro rrHTerpa[a. I4Hrerpanbr or
ocuoBHbrx eJreMeHrapHbrx Qynxqvfi .

Pa6oma c rumepamypoil.

2

13

OcnonHrre MeroAbr trHTerpltpoBanvrfl. (nrero4
HerrocpeAcTBeHHoro uHTefpupoBaHr4s, MeToA 3aMeHbr

rrepeMeHuofi). MeroA rrHrerpupoBaur{s ro qacrrM.
Pa6oma c rumepamvpoil.

2:

t4

Pagnoxesrae paulroHanbHbrx 4po6efi Ha npocrefirrre.
I4nrerpupoBaHrre parlrroH€rrrbHbrx 4po6efi (naero4
HeorrpeAeJreHnbrx r{ MeroA qacrHbrx noe$Snqneuron).
Pa6oma c rumepamypotl.

2

t5

I4nrerpnp o B aHrre Q yH rrln it, p aryuou irJrb H o 3 aB Lrcfl rrllrx or
TprrroHoMerprrqecKrlx (plunep curblnas. n qacrHbre

roAcraHonru). Hexoroprre LrurerpirJrbr
Tp[ronoMerpr.rqecKrrx14krppaw,roHaJrbHrrxSyurc\urfl.
Padoma c rumepamypoil.

2

t6

3ararru reoMerpvrvr vr $nsnr<u, nprrBoAtrrrlIae K rrorurrr,fio
orrpeAeneHHoro r,rHTerpafia. Onpe4eneHue
orrpeAeneHHoro rrHTerpana. Teopeua cyuecrBor,anvrs,
csoficrna orpeAerreHHoro prHTerpiila (reopeuu o
[epecTaHoBKe rrpeAenoB, o 3HaKe rrHTelpiura, TeopeMa o
cpeAHeM, erIeHKa r,rHTerparra). CpegHee apu$MerprqecKoe
Herpepbreuofi $yHrcquu.
Pa6oma c numepamypoil.

t7

flpousno p;r'afl or rrHTerpana ro ero BepxHeMy rrpeAeny.
Oopvryna Hrroron a- JIeia6uvrrJa. Cnoco 6u Bbrqr{cJrenprfl

o[peAeneHHbrx r,rnTerpanon (uurerpupoBaHlre rro qacr.flM
pI 3aMeHa rrepeMennoft B orrpeAeJreHHoM uurerpane).
Padoma c rumepamypoit.

4

7



18

Heco6crBeHHbre uuTerpirJrbr (c 6ecrcoseqHbrMl,I

rrpeAenaMr,r 14 pruTerpanbl or piBpbIBHbIX QyHKIIufi).
llpv suarr cxoAr{M o crr{.
Pa6oma c rumepomypoit.

4

t9

flpuvreneHpre rrHTerpaJrbHoro racqr{cJreHlafl: rrnouaAb

Snrypn B AeKaproBbrx vr rroJr.rrpHbrx KoopAl{Harax.
O6rena reJra, rnwna rlnu, rIeHTp rffKecrrd. O6qas cxeMa
rrpprM e H eH.lrs. Lr}ITerp a[4.
Pa6oma c rumepamypoit

4

Izlroro 60

4 CEMECTP

Paslen4

1
ApuSrrnerllqecKoe n-MepHoe flpocrpaHcrBo.Enruu4 oBo n-
MepHoe [pocmaHcrBo. Oxpecrgocrr4.

a
J

2
O6racru B n-MepHoM npocrpaHcrBe: orKpbrrbre v
3aKpbrrbre o6nacrn

4

a
J

llpe4en Syurcqupr HecKoJrbKLrx repeMeHHbrx. Pa6ora c
nureparypoft.

4

4
HeupepsrBHocrb vr pa3pbrBbr SyHrcrluu HecKoJrbKrlx
rIepeMeHHbIX.

4

5
f e o ru erp vtnrre crcuir c M brc Jr n o JrHo ro auS S ep e HrJkraJra. P a6 o ra c
nlrreparypoft.

4

6
He.fleHrre SyHrqun HecKoJrbKr4x rrepeMeHHbrx Pa6ora c

Jrzreparypofi.
4

7 flpo usn oAHbre rz az(p S epeHrllrzrJrbr Bbrcrrux nop.fl.{KoB. 4

Pasaen 5

8
3naxouepeAyrorrlkrecs p{Abr. flprEsuar Jlefi6nzua.
3narouepeMeHHbre p{Abr 8

9
lloHsrlre o $yHrcquoHurJrbHoM pqAe. CrenenHrre prAbr.
Teopeua A6ens

8

10

Paguyc cxoAlrMocrw. Csoficrsa crerreHnbrx psAoe.
Pasroxenue Qynnunfi B crerrenHbre p.rrAhr. Psa Tefinopa.
Pa6ora c nureparypofi.

8

11
llpunaeHenre creleHHbrx psAoB B upu6rnxeHHbrx
BbrqucfleHprflx. Pa6ora c Jrlrreparypofi .

8

Pasaen 6

T2
Jlusefinue ArlbSepeHrlrzaJrbHbre ypaBHeHnq Bbrcrrrr4x

rroprAKon. O6utne cBeAeH us* P a6ora c rrprreparyp ofi .
8

13

Jlnnefisrre AlrQQepeHrlr{arrbHbre ypar;nenurs. Bbrcr[ero
rlop.gAKa v r{x .pe[reHr{e c rroMorrlblo
xapaKrepracrnqecKoro ypaBHeuus. nHAy co
creqrralrsofi upanofi qacrbro. Pa6ora c Jrr4Teparypofi.

8

T4
nHAy co crerlr4ulJrsnofi npanofi qacrbro. Pa6ora c
Jrlrreparypofi.

8

Irlroro: B3

Bcero: 143

5. IlpunepHun meMomaKa Kypcoswx npoeKmoe (pa6om)
Kypconue rpoeKrrr (pa6oru) ne ilpeAycMorpeHbr.

6. OdpazooamenbHwe mexHoltoztttt

Cervrecrp
BHr saHnruq
(JI.IIP. JIP)

I4cno.nmyeMble HHTeparcrrrBHbre o6pasonareJrbHbre rexHororuu Konuqecrro
IIACOB

JI3 llpo6nervtrble JreKrrr,rn c r{cnoJrb3oBaHr4eM gJreKTpoHHsrx o6pasoBareJrbHbrx 2



JI3

pecypcoB

Jlerqus <o6paruofi cnssu) - JreKrIHrr-rpoBoKaIII{{ (nsloxeuue Marepl'Iilra c

3apaHee 3arInaHnpoBaHIrbIMI'I ouu6rarrala)
2

[ucryccur 2

TI3
HcnomsoBaHue Mynbrl,IMeAufirnrx yue6uraxon 2

Onepexarourat caMocroflTeJlbH at pa6ora 2

I,Iccne,uosarelrcrnft MeroA 2

Illroro: t2

7. OqenouHwe cqedcmna dnn

ammecmauua no umoz&M OCgOeHUfl

cort^o cmo.flmenbHofi p a6 o mw cmy d erumo e

meKyu4ezo KoHmponn ycnegaelvtocmu, npoMeelcymoqHou

ducqunnuHbt a yqefiHo-.tvremoduqecKoe ofiecneqeHue

Korrpo.nr caMocroflTeflEHoft pa6orrr cryAerrroB ocyrqecrBJrtqct c rIoMo@Io orBeroB Ira

[paKTnrrecKrDa 3aE TI,IDL KOJTJIOKBI,I)M'U(, OTBeTOB Ha recrl',IpoBaHrre.

OAus us BaptraHToB AoMaurnefi ronrpo;rruofi pa6orrr no reue
<<(Dyrrqur oguofi nepe*rennofi' Ilpege.nrr n EerrpepbrBlrocrt'>>

1. Hafrru o6nacrr oupe4eneuur (lyuryu y=l-xz + x + 6.

2. Ilocrpon:rr rpa![ur ![yurI{EE 5 2cos(x * n).
3. Hairu npe4emr

zrcz-3x-4 ^,. *2-q.y-.rn Jiirl-" -. - !-cos2x -., ,.- /ax-r\zx
O l*ffi O li+ ffi ") I'g €= .l l'* -*,-- 

al ;gg 1;,
q. imzr" ro.ror pasprma Oytrxq"rr u olpeAelrrrrr rx po4. floctpozrb srcKrr3 rpar,noo $yucg. B

cJrrrae ycrparrl{Moro pa3pblBa Aoonpe4erurr i[ymquro <rlo HerrpepllBnoa*oy=f]

OAun rI3 BapuaHToB AoMaurHefi rconrpoJrbuofi pa6orrr rlo TeMe

<<flpourBogHafl r{ Arr$$epeHurraJD)
1 . Hafiru [poI,I3BoAHbre tpynKIII'Ifi

a)y:3xa -l+!+3^lx; 6)y:sin3(zx)cos(5x3) ; n) y: (2x+1)4* : '

2. HafirwupouinoAHyro (pynrqnzr,sa1alHofi HesBHo, B yKa3aHHofi roqxe: y2:5X*y, M(a;-a).

3. flonyrprrb ypaBHeHHe KacareJrbHofi K rpa$rlKy OyHKuIau y:x2-4x+2 B TorIKe x0*1.

4. Hafirwrpol,I3BoAHyro rperbero roptAKa Qy"nq" u y-sinz x B rorlKe 
"o+.

5. Hafiru Ar,r$Oepegqrru1;1 Sy"otl"rry-tlffi B roqKe x0-4 rrpn Lx = 0,2.

O4nn nr napnanToB AoMamuefi rcourpolruoft pa6orrr no terre
<dlpn noxennn x upouenogu-oi>>

l. Brrwcnr.rm upercr. \iryffi.
2. Haftrn rurepBaJIBI Morroronnocrz rfynxqrz y=x3'3x2 -36x+l
3. Hafirr,r r,rrnepnaJlrl BbIIIyruIocTI.I, BofiryIocTII lpa$r'rra (lynrUraz !:X2 2-x u to'n<n neperr'r6a.

4. Haimacuurrrmu rpatfura Synuru y = fr
5, Hat'rr qeny p, roropaa o6ecfleqr{Baer MaKctrMalrryro upz6um, ecnu ([yuxuux nraepxeK I'IMeeT

suA C(x) = 35x+500 , a Syrnurur cnpoca p50-0,1x , rAe x - KorlrrqecrBo Bunyqentroft npogy<qm.

Oluu Ir3 BapuaHToB AoMarrrHefi rconrpoJrbHofi pa6oTbr rlo TeMe

(IIHTerp aJIbHo e ucqIIcJIeHIIe QyHKIIuu oAHofi rrep eMeHHofi >

3aAauue 1. Hafirpr HeorpeAeneHubre l{Hrerpiulbl:

1 1. 
J #;12. I*; 1 3' t#;t4' I#; r s



1.6.|+;|.7.[tn,*;1.8.I#;|.9.Jsin'2xdx;1.10.Jcos'*'J,inl*d*,
J x" -2x+

3 aAanne 2 . Bslrqluc nLTTb O IIp eAencnnnre HHTeIp aJIbI :

"ih 4Jj
f.

:2.2. I sin x cos Zxdx ;2.3. tJJ
710-7

3aAanue 5. BrrqucJII'ITb oOlena

orpaul,Itleunoft ilvrnufl:lnvr

^rT!=24x,Y=2x.

Jffi66

lpnrypu, orpaHll'reHuofi JII{HIIIMrI :

reJla, ronyqeHHolo IIpu Bpalq envIkr BoKpyr ocu a6ulucc $urypsr,

perreul4s (uactnrre unrcrPalrr),

y'=0 upu x=fr

}(:0

3a,uanne 3. Brrq14cJrLITb neco6crnennrrfi I,IHTerpan IJII,I AOKA3ATb, qro oH pacxo.4rlTct:

', dxt-I r---......-----.''-.
'o 1/(" -I)"
3aAauue 4. Haftru rnouaAb

1

!=ir!=-xrx=-2'x-

OAuH II3 BapuaHToB AoMaIIIHefi rourponsnofi pa6orrr IIo TeMe

<<[nQ Qep eurluaJrbHbre ypaBHeH*rfl>>

Peuure AIIQabepeHIII,IaJIbHbIe ypaBHeHpls u HatrI4ute qacTHble

yAoBnerBoptrcque AaHHbrM ycnoBuflM.

dv dr(:+-=Ll ,rz*'y-u,T:7 ilpu x=0
l.

y"=3*toszr-'?*;'=i,

dy+ytgdx=0, t=l ro"

1.

2.

J.

4.
5.

6.

7.

8.

9.

10.

11.

12.

1.

2.

J.

Boupocrr ceccrronuoro KolrrpoJrtr (III cenrecrp)

flosrrue lpynxuuu. Cnoco6rr 3aAarmt $yrrlgfi' Cnontnat Synrqrs' O6parnax Synrryu'
Sneuenrapnrre t[1ur4rlr.
K.uaccut[uraqurSyurqufi . Ilpeo6pasirranle rpa$r'rron'

Ilpe,qen ibynxrrzu. Opocroponuue [peAeJrEr.

E"croteqno ta:trre u 6ecrone'uo 6onrurae $yrr uru'
Ocnonuue teoPeMbr o rIPeAeJIax.

Teoperrla Jlonn:ram o HlxoxAeEul4 oTIIo eHI'It oFrqIrft qepe3 flpeAen oTHomeHEs I{x

qpon:]Bo.ulErx.

,4octaro.onoe ycroBre Bo3pacftHtrs (y6bIBaHIrt) t[ynrryIu' Tou<lI eKcrpeMyMa'

5*"tp.*vrr' Synxuurl. Heo6xo,rynuoe ycnoBl'Ie cyqecrBoBarrut ercrpeMwa Sprqrrlr'
feouerpuuecrrft cuncn.

,{ocrarovnoe ycJroB[e c)4qecTBoBarrnr gKcTpelvfylr{a QynKqm. Ifpaluno nccnegonarulx r[yarqrn ua

eKcrpeMyM Ir HttxoxAeHlre flpoMetq/rroB Bo3pacragl{t n y6waatut Qyttxuttlt'
e""6p"t" "*or*l"r"a "*-6oou*a.o 

r,r HauMelrbmero s'aqe'ufi $ynnrull Ha orpe3Ke. Teopeua o

uan6ommeu r ntMMeEBIneM 3garlegtrtr $yrxryru vepes BTopyrc trpol'I3Bo4ryo'

BunyruIocrr}IBorHyIocTLr[yrrur,rr(oupe4orerrc).,{ocmro.moeycJIoBI,IeBbIIIyKIIoST'I
6ornyrocrn;6yru<q'"'To"*,,.p..'n6aoysrurru.Heo6xo,4luoez,{ocTaTolmoeycJlorr.rrneperr.r6a
$yurqux.
Acurr.rnroml rpalpura (fynruq{u (nepurammre, roprr3olrraJlEHble' HaKJroHrrEreJ'

l0



13. O6rqas cxel,ra [ccJreAoBaEE Oynrw r ll nocrpoennr rpa(pmca.

14. Oupe4enenr.re uepnoo6pa:nofi 1fy"tqru I{ Eeo4pe,4eneulroro I{Ererpana' CsoficrBa
HeolpeAeJIeEIroFo IIIrTerpaIIa.

15.3arr.rena neperraennot (no4crarroma) B rreotrpeAeJrerrnoM [rlrrerpaJre. I4nrerprporanne tro qacrtM B
Heoqpe,4eJleHlroM I,IETerpaIe.

16. I4nrerprponanne EeKoropED( nupaxenr,rft, co4epxarufi loaAparrnfr tpexwreu.
17. IlurcrpnpoaaHrre paqrlouaJrEnro< tfyuxqnft .

18, 3aAaqa o rr;roqaArr KptiBoJrrrHefinofi rpaneqrul. Onpe4enenlre onpeAeirennoro nnrerpana.
19. Csoficrsa onpeAenerroro trErerpana. EBKJtrTAoBo rl-Mepxoe fipocrpaHcrBo. Oxpecrnocru. O6nacrr,r.

20. Oynrquu EecKoJrEKn( nepeMeEErDL feouerprvecrzft cMErcJr rroJrrroro mr[([eperqtana. HexsHue

ibysrallm secroJ6r@( rrepeMeuubD(

21. flpousro,qraa uo Harq)aBneHrrro u rpa,qreuT. flpor,raro4nrre r,r ,4a(pQepeuqraa.ru BbIcIIMx rIoptIKoB.
22. 3rcrpervryr,ru $ynrqrft HecKoJrEKrD( rrepeMeHHbDr. Heo6xo,q,rlroe u ,qocrarorluoe ycJroBrrt

gKcTpeMyMa

23, Ycnos[6r[ eKcrper{yrr{, MeroA L,IHorureret Jlarpanxa.
24. {ucnogue flocJreAoBareJlbuocl-z u pr&r. Csoficrra rlrrcJroBrD( pxaoa. Px,rpr c uoJroxrrreJlbutr]Mrr

IIJIEHAM}T.

25. Heo6xoronr,rru:i u,qocrarorrHbre qpr,r:rnartr cxolpllrocrl,I ptAoB,
26. 3uarouepea)noquecr pr1pr. flpugnax Jlefi6ruqa- 3rarouepeuennrre prA* A6comotrat u ycnoBqzul

cxo-trEMocTE.

27. flonmze o rlynr<qnouanrnou ptle. Creleuurre pr,6I. Teoperr,ra A6em
28. O6sn<noseunue 4r.r(lQepeuqraJrbnbre ypaBHeHI I: otrpeAeJleHl.re, gaAaqa Korm.r.

29. Ypanlaer^vs I nopxara: ypaBueHlrf, c pa3AeJUtrotru{Mtrct nepeMeHurlMrr, o,qroporurrre

,ryQQepeuIg.IaJnubre )paBlreHut.
30. Mero4u pemeHr.rt JIuueftHru< ,ryr$$epeuqza;onrur ypanueuufi I troptqtra.

8. Vrtedno-nemoduqecxoeuunQopna4uoiaoeofiecneqenueducqannuau

8.1. OcHosuaq nu:reparypa

l.lap6apyr 8.B., Po,rys 8.I4., TTInapq fu1.[. Peureme 3agaq ro slrcIrefi L{arel{arme. IlrrregcmHbnl
rypc gnr cryferroB rexurrrrecKn By3oB. - M.:JIAHb, 2020, - 444c.

2.Eoponnra E.E. Mardrr,rarnqecrd ananr.rg- M.: T8,2020. -160c.
3.Tmyrscrar JI.A. Mareuarrqecxufi anamrg tl.l. MeroArqecroe noco6ze. - Pu6nnqa: PO IIIY lnu.

T.f, Illesqeuro, 2009. - 39 c.

4.Trrylrcrar JI.A. Marenaarr.recruft anarrus rI.2, MeroAuqecroe noco6re. - Pu6uuqa: P@ IIIY rna.

T.f. llles.resKo,2010. - 104 c.

5. Ilanqerr o T.A. Mareuarura. !1.1 Yqe6no - Mero.u.rrrecKoe noco6r.re. - Prr6ruqa: PO II|Y mrr.

T.f.Illenvemo, 20I3.

8.2.,{ouo.nnnreflbuas rrreparypa

1, Brrcuras MareMartrKa ,qJrr gKorroMr,rcroB: yse6n. noco6r,re .qnt By3oB / fIoA peA. npo0, H.III.
Kperraepa. - M.: Easru.r n 6upx<u, IOHI1TV,2007. - 471 c.

2. O6nrufi rypc rncruefi Nrarelrarmu 4nr e(osomlcros. Vqe6Hr.rK/ fIoA. qpo$. pe4. B.Id. Eprrtarona.

-M.: I,IHOPA-M,2008.
3. C6opuux 3agarr no gbrcmefi MareMarrrre airr gKouoMr.rcroa. Vqe6soe noco6ue/ [Ioa. pea. B.I4.

Eprr.rarona. - M.: I,trIOPA-M, 2007.

8.3. Ilporpaunrnoe o6ecneqenue u llrrrepner-pecypcrr

flporpamranoe o6ecueseufie, neo6xoAlrMoe Anr qpoBe,qeH[t Jler:qtdr-nusyumsu\rfr:

11



\
ocryrla:

flarer Microsoftoffice - o(puclroe rplrJlo)KeHre.

I4nrepuer-pecypcbr:
1. o6pasonareJrbgbre pecypcu I4nrepHera - Mareuarl,IKa. [Slertponnsrfi pecypc]/ Pexuu A

http : //www. alleng.m/ dI math/ math 1 69.htm'

2. Ka6uner MaTeMarrrKlI Oruafin. [Snerrponnrrfi pecypc]/ Pexurrl Aocryrla:

http ://www.matcabi.neVmatrix-s.php.
3. on3r.r*a, MareMarnK4 TO3. Jlerqru, KypcoBlre, aaga.m, yre6lurn. [9lerrpomfifr pecypc]/

Pexrnu Aocryna: http://fi smit.nr/mat.
4. Mareuarr.rra, **".** reoMeTput. [Slel(Tpornrffi pecypc]/ Pexonr 4ocryna: http://fxrlx'ru'

8.4. MeroAuqecntre yra3au[s E MareptraJrbr rro nuAalr gautrfl'rfi

MeroMsecKr,re yKa3aHr.rr IIo peEeHI{IO 3a,qaq trpeAocTaB[floTct cTyAeHTaM B BtIAe TeopETtrrIeCKn(

npeAnocruror (n gJreKTpoHHoM Ir rlevarnoru auge) r rrpaKrusecrfiM pa6omu'

g. Mame2tuunno-+nexnu"ecaoeo6ecneaeaaeduc4unnautt

Pea:[,rgaqr.rs yre6noi qporpaMMbr AOJI]IGa o6ecueqnrarrcr AocTyIIOM Ka)KAOTO cTyAeETa K

r.ru(poprrraquouarnu pecypca* - 6"6nnore.rnorrly ([ouAy rr cereBblM pecypcarrl L1rreprer' ,ftr ucuo*soaamu

urr' " 
yre6nou 4poqecce neo6xoArnro HaJIrIIIIe IIporpaMMHOrO O6eCneveru.r, IIo3BOJItIOqero

o"yot"rt"rrro noucr unllopnrarlr4n B Cgml I'Imepner, cIIcTeMaTtr3aIIEO' aIIaJIIB u upe3eEraqElo

uu([oprr,raqm, ercnopr r'rnr[oplrarmn na qui[ponue nocr'rrelr

10, Memadu'recxue pexoneadawuu no op?aHulaquu u3yqe+an duc4unnww

I,lgyqenre Ancqr,rnrnrru <IlpugraAnat MareMarrrKa) BKrtroqerer reroluoHl{Ere tr [paKTlrqecKtre 3armrtrt'

Jlerqur,r par6um,r *ru o"to"""r" pa:Aemr, rax,ryrft pa3Aen Moxer coAepxarb EecKoJrEKo teu' Bo apeur

"*-oose"rr 
garya;g1uit nparuluecrofi pa6oru r yre$noi ayPITopI'Iu cTyAeHT Moxst KogcynbT4poBal6ct c

rrpenoAaBar€JreM, oqpeAeJrrrb rrau6onle sr[(fexrnrnue MeroAEr pemenltt trocralJlelrlrbD( 3aaaq' E9JM ramt-

TO qacT6 g?dlalflfrJ- ocTaeTcr rre BBrtroiIHeHHOfi, CryIenr MoxeT IIpoAoJDKIITb e6 BEhIOffIeEIe BO BpeMt

nneayErmpuot caMocrotreJrbuofi pa6oru'
- 

flocne upone4erm IeKrIUOsHbD( fi [paKTFIeCKUX S?p:AlfrItrfr CTyAeIITIM trpeA.JlaraeTct '4oMamE t
KorrTpoJrbrrzu pa6ora no npoft4ernrorrry MaTepIIaIy, KOTOpbIe f,BJlterct neo6xo4',rIr',rrru ycJIoBXeM 'UIt
aorrycKa K grcaMelry'

flonoxureJlrno sbrtroJrHeFHat KoHTpoJIbHaJI pa6ora 4ouycraetcr r garqute' Ha ga4'rre BEIf,CHteTCt'

nacronrro rrry6oKo ycBoerr [pofigelrrrui uarepu l n rooTBeTcTByIoT JIn 3EaEtrt cTyAeIITa n ero HaBbIKE B

OemeEr.ru 3aAarr KaqecTBy op"g"t*n""tofi pa6oru. 3aser uo rourponrnofi pa6me cryAeuru IIoJrfIaIoT

Jrlrrub flocfle yc[eIIIHOTO npoxoxAeHplt 3aIIILITbI.

KonrpolbHyro pa6ory. Bce cryAeHTbr BbI[oJIHflror AoMa rlo 3aAaHHbrM Bapr,IaHTaru. Honrep BapLIaHTa

orrpeAeJrrercr IIo IloptsoBoMy HoMepy cryAesra B xypHane rpy[IrBr'

CporultrpencTaBneHll'AoMaIuHI4xKoHTI'oJIEHbxpa6mnatrpoBepKyyKsaIIbIBI.IEIEBI,I.6/aJIEHoM
rpasure cTyIeHT4 a TarcKe coo6rqarorcr Bo BpeMt ycranoao'nrofi ceccrr. o,ryaxo vIE cpoKtr tBJulloTct

_i"irr _-q_ou pa6om 6rura cnoerpeuexno rrpopeqem4poBarra, a qpll neo6xoAruocru ,qopa6orana n

cAaura IroBTopEo, ee HaArelrotT rrpeAcTaBuTb 3HarMTeJI6HO paIIE[e yKa3aIIHOrO CpOKa- ctyleirrau

uepu(pepwr peKoMeHA/eTCr cBorr AoMar[EIIe KollrpOnrnrre pa6oru BEIIIOJIH.'Irb BO BpeMt ceccruI ' ]TO AaCT

BO3MOXEOCTb CTyAeEry trCrroJIL3OBaTB CrOe upe6r'uaule B [HCTIrqrre AJI' KOHCyJIBTa4'Ifi UO SCeM

BO3HI.IKrrrr,IM trpII rrmOmrenuu pa6OO, 
"OrrpO"*.-[OCJIe 

OKOEqaHUt CeCCff{ B TeqeHI'Ie ,qpyX neAern pa6Ory

neo6xo4ruo oronqareJrrlro 3aBepIrMTb' a 3areM trpercraBtrTE Ea rlpoBepKy'

Ecnr.r s xoAe HarrEcarrr{r pa6orrr y cryAeHTa rrorBrrct Borlpocbl [JrIr 3arpy,ureHrt B peEeEI'Iu 3aAarl

KoHlpoJlruoro 3aga""", o" to*et o6paulrrcr x ngenoAaBareJno 3a rcoucyrlTaqllefi'

Ilocne uporepru *orrpo*ou" pkora 
"tya"*,1u 

ttoJrlnraer orIeEKy (,{ouycraercr r sarqg:re> u:m <He

AorryCKaerct K 3arqmeD.

t2



T ewt on o z uq e c Ka,fl Kfip ma d ac 4unn uHbt

Kypc: II rpynna PO19BP62ATII ceuecrp: 3.4
flpeno4anareJrlr-JreKTopbr : B opcyxoecrufi C . H.
flpeno4anareJrb, ne4yrunfi npaKTuqecKue 3aH.srr,r.s : EoEyroscxufi C.H.
KaQ eapa uu S opnr arwKvr H rporpauuso fi prHxeH eprrlr

HauN{enosaHr{e Ar{cqunJrr.rHbr I rypca Vponeur//mynenr
o6pasonauur
(6araranpnar,
GNEqEAJIIITET,

MarurcrDawoa)

Cmryc AI4cur,IilnvHBI B
'pa6o.reru yve6nonr
flnaHe (A, B, B, f)

Koruqecrso 3aqerHbx
eI.Lrl,;.u\/ rpe4uron

Ilpurcna,uHafl MareMaruKa oaKaJraBplrar E 5

Cprexnue ArrcqnnJrrrHbr no yueduoMy rrJraHy:

<Teopux BeposrHocrefi Lr MareMarprqecK as. crarvcruKa), << Or,rsuKa).

BBorurbrrr MoAyJrb
(nxognofi pefiruur-KoHTponb, npoBepKa (ocraroqHbrp) sHaHHfi rro cMexHbrM ArrcqnnnuHarr,r)

Te*ra, 3aAaHHe llJru Mepofl prrflTrre BxoAHoro KoHTporq Bugu rercyrqeft
aTTecTarlurr

AyAtrropuar uru
BHeayAr,rTopHtur

Munuualrnoe
KOJIIIIIC9TBO

6arnos

Mancuuamsoe
KOJI}IqECTBO

6arnos

llroro:
FA3OBbrrr MOAyJrb

( np on epx a snaHuia u yvenufi rro ALt crlururraHe)

Tevra, 3aAaHr{e [Jrr{ Mepon puqrue reKyrrlero KoHTpoJrfl Bu4u reryueft
ATTECTAIIUI{

{y4lrropHaa uru
BHeayAHTOpHfU

Muurauamsoe
KOJIHqCCTBO

6aruos

Maxcuuamnoe
KOII,IqCCTBO

6affros

I{roro:

A OrroJrHrrTE JTbHbIII MOAyJrb
Terua, 3aAaHr.re HJr H Mepon pufl Tue AonoJr HrrreJr bH oro

KOHTpOflq

Bu4u'renyu1efi
ATTECTATIHI,I

AyAu'ropuar unu
BHeayAnropHfur

Muuprualrnoe
KOJII,IqECTBO

6affros

Marcuuamuoe
KOJII,IqCCTBO

6affios

lfroro MaKcrrMyM:

CocragureJrb:

3an. Ka$egpofi rEuSopMarr{Klr
u [porpaMMHofi I,IHXeHepr,rLI

Cor.uaconaHo:

3ar. rca(peApofi aBroMar krcarlzrkr

TeXHOJIO|UqeCKI,IX IIpOqeCCOB LI

C.I4. EopcyroBcKr4fi , cr. rperoAaBarenb

MA. TxrynbcK€ur, AorIeHr
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lpor,I3BoAcTB B.E. @O4opoB, AorIeHr


