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1. l(e,ua ocBoeHrrs AucqrrnJrrl

Zsyueuue Ar4crlr4rrrr,rHbr
rlenbro:

o 3Har(oMcrno c $yH4a

ALIcuuil nr.rH ofr, napuarnBHofi .racru
MareM arlzr( a u uu Q oprvr artrna>>,

HHarr Teopkrfl. nvIHaMIzqecKI4X CIZCTeM) r.rMeeT <;noefr

brMr.{ rI oHfl TI4 trMllu Lr I1 O Jr O }r( e H 14 trMU AIL C\UrI Jrr4 H br.
o Soplaupo BaHr4e MareMarr4 KOIO Mbrrfl Jr9urrfl. npu rrccIeAoBaHI,Ir4 rrpoqeccoB paslu.uuoft

--- --I-----------_- _---r-----
cucreM aHarururrecKl4Mrl uero4av]u uccne.4oBaHr4.fl reoMerpzrrecKl,Ix o6rerlon,

o SopnrrzpoBaHl,Ie npeAcraBnfugft o Bo3Mo)rtrrocr.f,x rrprrMe eHr4.rr KarrecrBeHHbrx MeroAorl

2, Mecro Ar{cqururr{rrbr B Krype OTIOII BO

AuaJunttuua <ItaqecreerrH Teoplzt

Ee usy.reuve uosnorur o6 MCg

-- npr{MeH.qTb MaTeMaTI{rr MeTOAbI r4 r.iHcTpyMeHTaJrbHbre cpeAcTBa l(nr uccJreAoBaHr4t
o6rerron npo S eccraoHalrnoi

-- yMeTb cTpor.rTb MaTeM r{e MoAenrz o 6rerroe upo r} eccuonaltnofi Ae.sreJrrrHo crr,r,
IrpoB oAI4Tb VrX AHAIIL43, BbrAeJI.f,Tr) vc JrqTb rzx rstoqeBbre xap aKTepucTur&r.

Attst ocBoeHr4r Aauuoit Au IrJIIzHbr o6yuarorqralrct ueo6xoArrMo HMerb reoperr4r{0cKae
ArrcqurrJrr4Hatr <Anre6pa r{ reoMerpr4rr)), <Marel,rarnqecxufi3HAHLrfl. U npaKTI,rqecKI,Ie HaBbII(H

aHaJrrz3)), <[uQS epeHrlr.raJ]bubre

t3bIKI,I)), I4MeTb HaBLIKI{ pa6Orrr
o6pa6o'rrcu,

vfl)), <Ousura), <Alropnrutr u aJrropr,rrMr,rqecKrre
MrrbrorepoM KaK cpeAcrBoM yrrpaBrreHlnfl. rzHclopuauuefr, u eE

Ocnonnrre rroH{TLLfl 
"qracqauh

MareMarr4arecKrrM MoAenr{poB aHueM

an$oprvrarvrrz, ocHoBurre Sarcrrrl

Ahr-raMr4qecKux crrcreM) rrBJrrIercrr o6flsareltuoil
6 axwnnp a no Harrp aBneHrrro 0 L03 .02 < flp u rcl a4u aa

3HAHr4fl. eCTeCTBeIIHbIX HayK, MaTeMaTI4I(r4 11

rrpr{Hrlr4nr,r reopnrZ, cB.s3aHHbx c npurla4nofi

K14

6asonrre

HIIeIIquu,

HbI I{CIIOru,3yrOTC'r [pI4 I43yrIeHVtr ]J.I./}[ILI[IJII4H, CB.'I3 aHHbrX C

KaK MaTeMarr4qecKoe MoAgJrr4poBa4

u KaqecrBeHlIbIM aHaJrI4SOM AIZHaMI4qeCKITX I]pOUeCCOB, ],aKr4X

e, ypaBHeHr4{ MareMaru.recroft cf u:urcz,

:J. lKouuereuuuuo6yuarcul cro r[ opur.tpyeMbre B p ByJrbrare o cB o eHr{rr Ard crlrdrrJtr r{ rr r)r

B pesylrrare ocBoeHr,rs Ar4c unrr o 6yuarc ryuitcx,4o JDr(err o6laAarl :

Cuoco6nocrtro uc[oJrb3

MareMa'rrrKofi u t'tHQoprraarrExofi (

Croco6nocrbro K anfopr4TMar{ecKkrx r4 nporpaMMHbrx perueuufi n o6lacru
cI4CTeMr{OfO rr nprzKJraAI-rOrO MI4poBaHru, MareMarr4r{eclfl4x, raurfoprraaur4oHHLtx v
I,IMLITaIIpIOHHbIX IvtO4elefi, cos.da Io uu$opn,Iaur4oHHbrx pecypcoB rno6aluuux cerefi,
o6p a^:onar:eJrbHof o xourenra, npu( rrx 6as Aar{Hbx, TecroB rr cpeAcrB TecrrrpoBaHufl. cvcreM 14

cpeAcTE Ha COOTBeTC'rBVe CTaHAa r4 r.rcxo,qH6rn rpe6onauulrr,r (OII{-3 )
C:roco6uocrbrc fIoHI4Maru, cfdepureHcrBoBarb rd npr4MeHrrb coBpeMenurrfi MareMaraqecrafi

anrapar (lII(-2).
3Harb ocHoBHbIe r]oHsrl4.f, n If,rqroArr.qausofi o6lacru MareMarr{r(vkryr.,n;LeTb npeAcraBneHrre o

cs epe n pr4MeHeHr{-s HX npr4 uttunr.p f 6".nro" npo $ eccuosanruoit AerrreJrr,Ho crr4 ;

Mr4 rroHrrrr,rrrMrz Ir4curzrrJrr4Hbr, cpopuynraponarr,

asrr4qHoft rrpr4poAbr, AaBarb r4HTeprrperauuro

on upo (reccr4oHaJrbHofi 4elrelruocru ;



o

o r4 rJlo6aJrbHoro alallv]J,a AnHaMl4rrecKux
IlpoueccoB r4 yr\{eTb rrpr4MeHrlTb efp Ha npar(Ttrr(e,

Pruael 1, llon.fluae ZuAerc sanaruy:roft xpneofi B Ber(TopHoM rroJre,
Herrpept;rBHo crr. I,lugeKc r,r3 oJrr4 uoft oco6ofi ro.rKv, TeopeMa o6 uu4exce rr cJreAcrBr4rr r43

TeopeMit o npr4qacbrBaHurr (e)r(il), oBHa.{ reopeMa alre6plr v Lpyrure,llprzruepu.
PtBAer 2. Hopuanruue nr. floH.srve pocrr(a o6rerra, oKBr4BaJreHTHocrr4 poc'fr(oB,

TeopervraHopMaJrbHofi rpopnarr, Hopuanr,H opMbr pocrKoB BeKTopHbrx nolefi u oro6palnesnfi.
cBeAeHttg Llloururafi runrzurz. llou pbr,

Ptn,4er 3. BeeAeHue B reopu
crpyr(Typbr, uuoroo6pasl,rfl.. To
vcclre4c,BaHug, oco6eusocrz,

oco6eusocreft.
e TonoJrotuu.

Suxaqrzu.

florurue Kaprbr, arrraca, anscpepeuuualluofi
Ilonsrue rr4nrlqHocrtz Kar( r4HcrpyMeura
llorurue crpyxrypnofi ycroftvlinocrl

4, Crpyxrypa u coAepr(aut
6upx rpyAo eMKo crb Ar,rcqzrrJrrr

tucqurrJrrrHnl <Ita.{ecrBeHHarr reop[s AuHaMr4r{ecre4x cITcreM
cocraBJrrer 6 saqerurx eAr4Hr4rL 216 qacos.
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Pasleu 4. Ceiueftcrna
6raclryprcaqrzu. Bn$ypxaqran
llpuuepu.

nro4eleff, non-aruft, noryrl
5. LIuQopuaqlrouuo-r(oMMyH

flpoueaypa olleHr{Barrr x suauuir.,
BbrnoJrn eHr.r fl p Ma ueponpu.arufi :

ecKo ro MbrrrrJreHrr-fl (npu ruuecx atr o rIeFrKa r,r3ylr aeMbrx
brx p eilreHr{ it u ux rzHTeprrp er aqun) ;

EHTOB.

rrpoBeAeHarr u orIeHr{BaHatr KoHTporrbHbx Aeftc.reurU,
uft, uanlu<oB rlo AIacIII4nnr,rHe Br(Jlroqaer y.Ier vc[euHocrl]

zsfl eroft ro.rxu?

uona-Xondta, M.f,fr(arr u )r(ecrr(a{ norepu ycroftuunocru,

np aKTrz q e c xue z auxt u x) ;
2. O6yvenue B MaJrbrx rpyrm (nrmorueuue na6oparopHbrx pa6or, B ToM qucre B paMxax

caMocro,trelnuoft pa6orrr)
3. flpuueueurre MyJrbrr.rMenrz noro rzfi (np oe e4euue Jrerolrzo Hubrx r4 rrp aror4r{e cr(r4x

s ansrufi. c [pr4MeH eHr4eM

4. Texnoloru{ pa3Br4Tr4{ Kp

brorepHbrx upesenraqrafi ) ;

HHbre rexHoJrorr4vr. O6terrr yue6uofr pa6ornr, c
rrpr.rMeHelr[eM r4HTepar(T]rB MeroAoB 36.racos - 50%.

6. Oqenoqubre cp eAcrBa AJrrl tqero r{o HTp oJrrr ycrreB a eM o crpr, rrp oM eucyroun o ff
aTTecTaqr{u IIo r,IToraM ocB
caM ocrofl Te.lsnori pa6orr,t

tI Aucr(urtruHt I u y.lebuo-ueroAuqecKoe o6ecue.renue,

B parrarax Aor(yMeura <flol ue o petrunronofi cucreMe KoMrrJreKcuofi oqeurcu gunuuit
cTyAeH'roB) pa3paooraH pef

ra6opa:ropuux pa6or); caMocro
rrpoMe)r,iyroqnofi arreclagu (sa

ft rourpolr, (xourpoltHlx pa6or, pefiruur - nourpoleft,
fi pa6our (runonrrx pacqeroB, KypcoBbrx pa6or v ilp) u

3arrera c oqeuxofi uru sKsarleua),
lly6nul:yerr,rLre r(oMuoHeHrrr O O C

KOTercyuurfi r n i[opiue peftruur - r(oHTpoJrs

Pefiraur-r<o rn 1. <Izlunapr4aHrrr Ber(TopHbrx nolefi>
Tzlonag x axpa6ora r pefiruur-xourpono }M

l, I4H.{ercc rpunoft B BeKropHoM n flprzrr,reprr,
2.Hafrrn oco6ue roLrKr{ Ber(ToDH

THII,
uonr $(x^2*2y^2-9,y-2x^2)$ Ha rrJrocKocrrz v onpeAeJrr4lb r4x

3. Bbnusa ceoefi Henonsuxuofi 14 - Haqara KoopAr4Har - rJra4r(oe oro6patreur4e rrMeer Br4.A

$(x,y)\nrapsto (2x+ 2003xy +o(x^2
IropMaJlbHa.fl rpopvra oro6pancenu.r

2), \, x+16y* yn2 *x^2 *o(x^2+y^2)),9 Karosa c[opnralruan

4.Blttusu Hyn{ rnaAr(oe Ber(TopH rre rrMeer nua $(2x+ 2009xy *o(x^2*y^2),x-2008y* yn2
+x^2 +c,(x^2+y^2)).$ Kaxona bHarr HopMN:l.uatr rloprua groro no[s n6rasu srofi ro.rxn?

Pefiruur-xo s 2. <<Tunurruocrr, r.r rpaHcBepcarrbHocrr;)



1 . floirrrrne $k$-crpyra.
2. Euqnclurr 2-crpyro
3, TpaHcnepcaJrbHrr Jrr4

y:t"2) $ u $t \mapsto (x:t^2, y:t
4. Moxer ru [epeceqeuue o6

1, Ilournue 6r.rdlypr<arlrra. llp
2, fltx r3eMeficrBa BOKTopHrrrX

Bo3MolriHbre 6racpypxarlrroHr{bre 3

3. [nr oro6parrenrzs BelIecrBeHH
AeQopNrarlr4ro rz o6ocHyftre ed.
4. AsroHoruHoe fJraAKoe BeKTop
Tor{Io4, Mox<er JIIz ero IIr{KJr r{nu
poBuo Ane oco6rre roqKu?

1 . [efi crnue 4r.r$QeouopQu
ueoco6oft Tosnr4.

2. PesouaHcbr H DesoHaHcH
nolefi.

3. Pesouancbr r.r pe3oHaHclr
gncp {l ecur,rop rf usr,ron,

4. I4ngexc xpznofi B BeKro
C,rxpaueuue [r{Aer(ca npr4
5. Teopenra o6 zH4erce.
6. Vpanuerus. c reprzoAr,r

perueHr,tfl u lzx yc:rofiqlrBocrb.
7. Oro6parreuue llyaurape
8. Msoroo 6p azux. floH.srue

[uS t| epeuuualruofi crpyKrypbr,
9. Paccloeuun. ItacareJrbHoe
1 C). O6rursoBeHr{oe arE$dle
1 1. Pocrxu v crpyv. Paccn

prrIoB T'eftnopa.
I2.,. Cm6ue u crzltnr,re (rou
l 3, llousrue rpaHcBepcaJrb
1 4.. CneacrBr4s. u3 TeopeM

rnnep6oluqecKr4x oco6rrx rorreK
1 5. Jlorcanrnas alre6pa
1 6. lloun:rrze oco6eHuocru,
1 7. CrpyrrypHatr ycrofi.rv

4nynreprrofi cc[epe,
I 8. Teopenaa flyauxape-Ee
I 9. CrpyxrypHar ycrofiuneo oro 6p axeur.ifi , llpwreprr.

Tanoearr Ko

llpocrpan
oro6panre

$k$-crpyft.
r $(x,y)\mapsto

r,uar pa6ora x peftruHr-KoHTpoJrro Ng2

eeuecrneuHoii
(\arctg(2x-y), e^{x+2y}- 1 )$ s Hyne.
upanroft Ha nrrocKocrt $t\mapsto (x:t^3,

yx rp aHcB ep c aJrbHbrx oro 6p axteH ufr. 6t tts orp esrco nr ?

Pefiurnr-x r 3. <BepcanbHocrb rz 6zcpyprarlura>
Tznosas ruax pa6ora r pefiruur-rcourpolro J\b3

6u$ypxarruft.
Ha nJrocKocrn $(x^2+\epsilon xtepsilon, y)$ ynalcrzre
r4r rrapaMerpa $\epsilon,$

rlprlMrrx $x \map sto x^3 $ np e4Jro)r(rzre MaHrzB ep c anr, Fryrc)

orre Ha rrJrocKocrrz r.rMeer Jrr{rrrb rrznep6oluqecrsze oco6ue
AocrarorrHo $ C^ 1 $ -6nrzsr(oro BeKTopuoro rrorrfl oxBarbrBarr,

rIp

FIa Ber(TopHoe rrore. Teopenra o Br,rlp.flMJrer{I4r{ rroJrr s6rusz

oHoMbr. (D opnaarrtubre HopManlHrre cp opnabr B er(TopHbrx

HoMbr. Oopualnubre HopManrunre cf opuu

IIoJIe. tr4nAerc rr3 oJrr4poB ausoft oco 6ofi .ro.rr(a,

pepbrBHbrx 4eSopuaqunx.
r4.f, rz3 Teopelru o6 r4HAeKce.

ff npanoft .racu.ro, Oro6p axceHue 3 a n gprroA, flepuo4uuecrue

slIBocrb Ur{KrroB aBTouoMHbrx BeKTopHbrx nolefi .

aT Iraca, c o f Jlaco B aHH o cTI4 I(apT 14 aTJraCOB,

rrauoroo6pa:r2fi.
oeHl4e. Punaauosa Mcrpr4r(a,
blroe ypaBHeHrze Ha uuoroo6pasnu.

n crpyit' Teopelra o6 srnueanenrHocrrz crpyft orpe3xaM

) rononornu. Tun[.{Hocrr,.
. r eopeMbr TpaHcBepcaJrbtrocTr4. n cIeAcTBr4.S
pcaJrbuocru. Tunuqnocrb HeBbrpo)r(AeHFrbrx
ur,x nolefi,
ug, IIoAroroBr{TeJIbHarr reopeMa r{ crreAcrBr4.rr r.r3 }ree.

u$nxagut npo crbrx oco6enuocreft cpynrqrzfi .

BeKTopHbrx noleft. Crpyrcrypno ycrofiunnbre rronrr Ha

I43 HI4X,

14



Aedlopl{arluu.
(oro 6p axeuraft ). 3 rcnrzB aJreHrHo crr celreft crs. B ep e ar; Hrre

22. llp o cr eiluue 6rz $ ypr< aur{u. Msrx at r4 )KecrKaq norep{ ycrofi.unocru.
23.llounue crpaHHoro arrpal(ro$a rz ero pasMepHocru, Teoperrau Tur.rrrau, llpocrpaucrno
BJroil(eHr.{r Ar,rHaM}rqecrofi cucrerra{r.

Boupoc
aMocrorrreJrbHarr pa6ora
caMo cro-f,Telruofi p a6ore cryAeHTa:

I Paso6parr 4eficrnrae 4u 3Ma lra Ber(TopHoe rrore. llocrpouu [pr4Mepbr rar{ofo
Aeftclr;nx rr nprrMepbr Bbrnp.sMreH

2, VIsyuutr, rroHsrrre pe3oHa

HopMaJrbHbre rpoprr,ru uoleft n6rus bIX TOI{EK.

3 . Llzyuutr, rrou.fl rr.rs pe3 o AJrrr Heno.qsurKuofr TorrKr4 oro 6p axeuu.s, flo crp o urr,
rrpr.rMepbr pe3olraHcHofo r{ He
clt opinarmntre HopManr,nrre $ oprrau

4. Pa:o6parb rrourrrre aHAe
5. Paso6parr reopeuy o6 u

pe3oHat{cHoro n Hepe3oHaHcHof o

IZCIIOJIb:]OBAHI,4.'L,

6. llocrpor4Tb nprrMepbl

uorefi. Pa":o6pau rroHrrrr4e ycrofi
8. Irlsyuarr rroH.rrrr.rr Kaprbr,

crpyKTlrpbr, runoro o 6pasun. llp
$n \in \rnathbb N$ rapr.

9. Paso6parb rroHirrr{e pacon
llocrponrt npr4Mepbr.

10. Pa:o6parb rroHtrrt4e o6u
ero peu:eHr4v, gapatyr Kouul.

crpyKrypHo ycroftunnrrx uolefi u
20. I4zyuu.rb rroHsrr4e ceuefi

c? I.nfl. oco6ofi Tor{KH BeKTopHoro [ons. Ilocrpoarr npr4Mepbl
lyqaeB, llp e4l oncurb c o orB ercrByrollr4 e rp opl,r alrurre

U TIII(JIA.
aca, corJracoB aHHocrr4 r(apr r4 arJracoB, anc[ cp epenqualruoft

rrpr.rMepbr ruuoroo6pasufi, c autacoM r,rs o,uHofi Kaprbr, Anyx,

r4tr, Kacur erbHof o paccJlo eHI4e, przrrrauon oI MeTpr4 Kr4.

yp aBHeHr4e na uuoro o 6 p a3v1r4,

,[B JI'IrcTII4X C'I TAI(O B bIMI4,

ufr c nepuo4uuecxoft npaeofi qacrbro, oro6paxreuul :a
rrepr4o,4 AJrr Hero. Pa":o6parr uo nepI4 oAur{ecKoro peuer{r4r rz efo ycroii.rr4eocrz,

7. llocrpourb rrprzMepr,r o ue llyaurape Arrfl qr4r(noB aBToHoMHrrrx Ber(TopHrrx

HHoro az0 cpepeuquanbHofo

I 7 . I4zyuutb rrou.rrrze pocrr(
crpyfr orpesKaM pr,qoB Tefinopa.

u ctpyit. Paccloeuua crpyft, Teoperraa o6 sxeananeHTuocrr,r

l2l. Pa:o6parb roHrrlre roro ruv u rr.r[r4r{r-ro cru, fI o crp o urb npr4Mepbr.
13. Vlsyunrb rroHsrr4e rpa bFro orr4, p aso6p arl reopeMy rp aHcB epc anbFro crr4 a

cJleAcrBr4rr rr3 Hrrx. llocrpourr npu pbr,
14. Vlsyturb rroHrrr{e JroKaJr ft arre6pu oro6palrceuul, pa.: o 6p arb rroAroroBr{renbHyro

TeopeM)/ I{ CIIeACTBT{'r rz3 Hee. npr4Mepbr.
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