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1. Ileml ocBoeHrrfl ArrcuunJruHbl

lrlsyieuue Aucq]rrlJrr,rHrr <<Ka.recrBeHHUI Teop[r Ar,rHaMI,IqecKI,IX c]IcreM) I'IMeer cnoeft IIeJIbIo:

o 3HaKOMCTBO C $yU.4arrlenraJlbHbryll nOHSTI,IflME I,I IIOJIOXeHvt'flMvt' AI{CIII{IIJII'IHbI,

o $oprrlupoBaHlle MareMarr,rqgcKoro MbrrIrJIeHI{s [prl I{ccneAoBaHLII'I flpolleccoB paswtunofr

lptlpoAbl Lr a*aulvse IIX Mo.[eJrefi;

. 3HaKOMCTBO C MeTO.UUtMr.r LTccJIeAoBaHI/ls.LIHBA?]aaHTHbIX XapaKTeplIcTlIK AI{HaMI',IqecKI{x

clrcreM aHajII,rr[qecKI{M}I MeroAaMu }IccneAoBaHI,Itr reoMerpl{qecKux o6rerron,

o $oprrlupoBaHlle flpeAcraBJlenuft o Bo3MoxHocrtx [puMeHeHI'It KarIecrBeHHbIX MeroAoB

Teopulr Ar{HaMr4qecKr4x cr,rcTeM K I,Iccne,4oBaHI,Irc o6rerron npo(beccl4oHanbHoft

.IIE TEJIbHOCTII.

2. Mecro ArrcqnrlrrrrHbr B crpyKType OIIOII BO

,{ucqunnuna <Ka.recrBenuafi Teopug ApIHaMI,IqecKIrx c}IcreM)) flr.lrflercfl' o6ssarenrHofi

Aprcrlr{rrJrr{H oftnapuarueHofi qacru rroAforoBKpr laxarranparlo HarIpaBJIeHI{Io 01.03.02 <flpuxna4uax

MareMarl{Ka u un(PoPruarl4K0).

Ee usyreuue rIo3BoJII'IT o6yuaroqlaucx

- 
IIPHMEHflTb MATCMATI4qECKI{E METOAbI I4 I'IHCTPYMEHTilIbHbIE CPEACTBA ANtr I4CCJIEAOBAHLI'f,

o6rerron npo(f eccuonanruofi .{e.srerbHocrl'I;

- 
yMerb crpo1rrb MareMarrrrrecKr,re MoAenu o6rertos upo([eccuosanrnofi,4e-fiTerbHocrfl,

IIpOBOAIITb VI]x aHaJILl3, BbIAenf,Tb I',I BbrqllcJlf,Tb IIX KJIIOqeBbIe xapaKTopIIcTI{KI',I'

nts ocBoeHpyr Aanuofi Ar{cq}rlJrrHu o6yuatoull,IMct ueo6xoAnuo lrMerb reoperl4qecKfie

3HaHHs I,I [paKTLIqecK]Ie HaBbIKI4 no AuoU]I[JII4HaM <Anre6pa u reoMeTpnl>>, <<Mateuatuqecrzfi

aHilJrIr3)), <[uSfrepeHrr[aJrbHbre ypaBHeHr,rD), <<Ouenra)>, <Anropr'rrulr v aJIroplITMI4tIecKLIe

.rr3brK'D), r,rMerb HaBbrKr,r pa6omr c KoMrlbrorepoM KaK cpe.qcrBoM yrIpaBneHI'Ix llu$opr'raqueft u e€

o6pa6otru.
ocnonsne rroH.trTr.rfi AlrcqlrrrJrlrHbr lrcIIoJIb3yIoTCf IIpII [3r{eHvII'I AI'ICUI4IIJII{H, CBt3aHHbIX C

MaTeMaTI,IqeCKLrM MO.{enUpOBaHLIeM }I KaTIeCTBeHHbIM aHaJI}I3OM AUHaMI{qoCKLIX ilpOqeCCOB, TaK}IX

KaK MaTeMaTIIqecKoe MoAenI4poB alvIe, ypaBHeHI4t MaTgMaTllqecroft (pusurn'

3. Kouuerenquu odyuaroqerocfl, rfoprvrupyeMbre B pesyJrbrare ocBoeHrrs lucqrrnJruHbl

B pesynrrare ocBoeHI,It AI,IcqulnuHbI o6flalo1quitcs' p.ottxeu o6naAa$ :

Cnoco6uocrbro r,rcloJrb3oBarb 6agosrre 3naHu.rr ecrecrBeHHbx HayK, MareMarrIKu I'r un(popMarl'IKll,

ocHoBHbre $axrrr, KoHqelqIa]r, rrpraHrluflrr reopr,rft, cBt3aHHbD( c IIpIaKJIaAsoft uareuaruKofi Iz

un$opuarraroft (OIIK- 1 ).

Cuoco6uocrbro K pa:pa6ome anropr;rrMlrqecKrrx lI [porpaMMHbrx peureuuft s o6ract[ crlcreMHoro

tr rrprdKJraAHoro [porpaMM]rpoBaHlls, MareMarl,IqecKl{x, un$opuaqrloHHbx kr rrMVTa\I{oHHbD(

uoAelefi, co3AaHuro raH(popuaqr{oHHbrx pecypcoB rno6anurlrx ceteft, o6paronarenbHoro

KoHTeHTa, [pr{KJra,{HbD( 6ag Aansrx, TecroB I,I cpeAcrB TecrupoBaHull c}IcreM I'I cpeAcrB Ha

coorBercrB ve craH$aprav- v I'Icxo.uHbIM tpe6onauurru (OIIK-3)

Cnoco6noctrro rlonvMarb, coBeprrreucrBoBarb I{ fipuMeHtrb coBpeMeHHrrfi urarelrlarruecrllfi

amrapar (nK-2).



3garb ocHoBHbre rIoHf,TlItr r,I MeroAbI AaHHofi o6lacru MareMarl{Kvr 14 vM.erb- npeAcraBneHl'Ie o

c(fepe [p]IMgHeHI,Ifl ]Ix np]I aHaJII,I3e o6rertos npo$eccuonallnoft AefiTeJIbHocT]I;

yMerb cso6oAuo oflepprpoBarb ocuoBHbrulr floHflTusM]I AI'IcrIIlIIJIuuu, (popuynupoBarb 3araqu

aftaJr?rsa Ar.rHaMuqecKux fipolleccoB pa3JILMOft npupoAbl' AaBaTb I',IHTep[peTaIII{IO [OnyaIeHrIbIX

rrptl aHaJII{3e xapaKTepI{cTI,IK O6rerron upo(peccuonanuroft AesTenbHoCTI'I;

BJra,ilerb ocHoBgbrMlr MeroAaMlr JroKaJrbHofo u rno6amnofo aHaJILI3a AI{HaM}IqecKI{x npoqeccoB I4

yMeTb IrplIMeHtTb ero Ha rIpaKTI'IKe.

4, Crpyrcrypa u coAepXaHIIe,quCqIIIIJIIIHbI <Ka'IeCTBeHHUI Teopufl AUHaMI4qeCKHX CIICTeM))

O6Uat TpyAoeMKoCTb AIIcqu[JILIHbI CocTaBJLfleT 5 gaqerHux eAI4HI'Iq, 180'Iacos'
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I HnAexc rproofi r,r

oco6ofi ro.Iru
5 t-2 4 2 4 2(33%)

2 Hoprrtalrrue r[oPturt f 2-4 4 2 6 10 3(2s%)

J Mnoroo6pasur 5 5-6 4 2 4 2(33%) Pefiruur-
KOHTPOJIb

4 Tonxue ronoJlorull 5 I 2 2 \s0%)

5 Teoperrlsl
TpaHcBepcanbHocrl4

5 8-9 4 4 r(2s%)

6 Oco6ennocru.
flousure
xnaccr,r(prarcaqnu.

) 10-

ll
4 2 6 10 3Q5%)

,1 Crpyxrypuar
ycrofirmocrr
BeKropHblx noneft ra

oro6paxenufi

5 t2-
t4

6 2 10 KP 2(2s%) Pefiruur-
KOHTpoJIb

8 CeMeficrsa SyuKqlafi
(rerropunx nonefi).
Bepcanrnue

5 15 2 4 6 2(33%)



Ae0opMaUuu.

9 llpocrefiIuue
6uQypraquu.
Msrnax u xecrKaf,
rroTept
ycroftuunocru.

5 t6 2 4 4 8 2(20%)

10 Xaoruqecras
AlrHaMuKa. Teopeua
Taxesca

5 17-18 4 2 5 2(33%) PefiruHr-
KOHTpoJIb

Hroro: 5-fi ceuecrp 36 18 18 63 KP 2,AQ8%) KP, on:auen
45 q.

Bcero: 36 18 18 63 KP 20Q8%) KP, orc:aueH
45 q.

COAEPIKAHI4E KyPCA

ParAel 1". rlousrlle IIHAeKca. lInAeKc 3tlMrnyToft KpI4Bofi B BeKTopHoM IIoJIe, ero

uenpeprrnr-rocrb. ?IHAeKc lr3onr,rpoBaHHofi oco6ofi ToqKtI, TeopeMa o6 ranAerce Ir cJleAcrB]vrs'rI3 Hee:

TeopeMa o [puqacbIBaH]I]I (extaD, ocuoBua.fi TeopeMa allre6pbl I'I Apyrue' flpnruepu'

pasAer 2. Hop*ralrnrre Qoprvru. flou.f,rr,re pocrKa o6texra, gKBI{BiIrIeHTHocr}I pocrKoB,

uopuanruofi Soprurr. Hopruaninue (fopruu pocrKoB BeKropHbrx fionefi ]I oro6paxe:Hhril'. Teopeua

cB e.IIeHpIfl Illoruuraft ITIBIIJIJIII. flpurr'leplr.

par.ue.n 3. BneAenrre B Teopnrc oco6eHHocrefi. flonsrl4e Kaprbl, 'arIraca, Au$SepeuquanbHofi

cTpyKTypbl, Muoroo6pasils,. Tourue TonoJlorull. Ilonsrfie TuIIdqHocTu KaK I'IHcTpyMeHTa

riccJreAoBaHu.f,, oco6eHHocTI,I, xnaccu(furca\nfi. llonsrue cTpyKTypHoft ycTofirll'IBocTb

.rllrHaMuqecKilx cllcreM u oro6pax e]F.ivil" flpulrleprr'

pasAer 4. CervreficrBa rr 6urfyprcaquu. flou.snae ceMeftcrBa, sKBLIBaleHTHocrI{ ceN{eftcrs u

6r(fyprcaI1uu. Bu(pypraqru An4pouona-Xon$a, MsrKa.fl kI xecrKalr IIorep}I yctofturlnocrz'

flpulrreprr.

pasAer 5. Xaorn.lecrcas Ar{HaMr.rKa. floHrlrue xaor}Itlecroft AI'IHaMI'IKI'I. Arrparrop kr

pa3MepHocrb ero BJroxeHlrfl. Teopeua Tarenca lI peKoHcrpyrrlllfl Al{HaMrqecKoft cucreMbl'

llpnrr,reprr [puMeHeH]It AIlHaM[tIecKofo xaoca.

5. ObparonareJrbubre rexuoJrornrr

1. Jler<qzonno-ceMlrHapcKar clrcreMa o6yrenur (tpa4IaqnoHubre JIeKUHoHHbIe pI

fl p aKTI{qec xue sa]irxtut) ;
2. O6yuenue B MaJrbx rpynrax (nuuomreHr,Ie na6oparopHbx pa6or, B ToM qlIcJIe B paMKax

caMocrotrenbHoft pa6otrr) ;

3. flpuueueu[e MyJrbrlrMeAr,ra rexHoJrorufi (upone4eH]Ie JIeKII[oHHbrx u npaKTI4qecKI'IX

satersruit c npI{MeHeHueM KoMnbrorepHbx rlpe3eHraquft);

4. Texnonorus.pa3BLrrr4fl. Kpvrr.rqecKoro MbIIIrJreuu.r (rcpuruqecKafl oIIeHKa u3yr{aeMblx

MoAeJIeft, nou.ltufi, [onyqaeMbrx peureuuft u ilx I'IHTepnpemqtau);

5. Irlu(foprvraqlroHHo-KoMMyglrKarllloHHbre rexHoJlofuu. O6reru y;re6noft pa6oTbr, c

rIpI,IMeHeHr,IeM I,IHTepaKTI'IBHbx MeroAoB 20 qacon 
- 

28%'



6 Oqenoqurre cpe1cTBa AJIff TeKylqero KoHTpoJIfl ycIIeBAeMocTItt [poMe)KyTOquofi

arrecrau[rr rro HTofaM ocBoeuflfl ArrcqunJrr{Hbl rr yqedHo-MeroAnqecKoe o6ec[erreHue

caMocrofl TeJrbrroft pa6orbl CIyAeHTOB

B pauxax AoKyMeHTa (flofloxeHrre o pefiTrrHroBoft crlcreMe KoMrIJreKcHofi orIeHKu 3HaHr{ft

cryAeHToBD pa3pa6oraH peilraMorrr rrpoBeAeHI,It Lr oIIeHI'IBaHlIfl KoHTpoJIbHbD( AeficrBl'Ifi'

IlporleAypa orleHlrBaHlrnzif{anuft., yueuuft, HaBbIKOB rIO A!1Cq[[JI]IHe BKJIIOUaoT yrer yclleulllocrl{

BbrroJrgegr{ fl.pfrAaMepo11pl,If,r}Ift: rcryu4,rfi KogTponb (ronrponrnrx pa6or, peftrunr - rourponefi,

la6oparopnrx pa6or); caMocrorreltnofi pa6orrr (rauontx pacqeroB, KypcoBbrx pa6or I'I Ap') v

,rpora".ytoqnoft ageC Ta\r4u1 (Oaudta, 3atleTa c Oqellrofi unu elc:auena)'

Ily6iruxyeuble KoMrloHenrrr (DOC: 
.

1. floluuft cfificoK TeoperuqecKr{x BorrpocoB npoMeNyrouuoft artecra\nkl' (necueruervrax

.r)f ucnonr3ylorcfl MarePlIaJIbI

uacrr).
2. Tranosne (fopruu reKylrlefi amecraquu (KP)'

3. Tunosrre ([oprrarr caMocroflrenrnofi pa6otn (TP)'

,{llx reuepprpoBalprfl cMensel'Iofi qacrlr oIIgHotIHbrx cpe.4crn (saAa

6u6nnoreru Bnfv Lr yKa3aHHbD( TaM )Ke C[eqIIaJIbHrrx cafttos.

Jla6oparoprrble pabornr
Telrrrr la6oparoPnrrx Pa6or

Pa6ora 1

B ruo.ueufi LllroMMens oKeaHuqecrofi qzpry ila:q|/ju rpll3aAaHHbD( rapaMerpax r (fynrquv

rrepeHoca p1atrttuoco6yro roqKy BeKTopHoro IroJI.u, co6ctseHHbre qucn? ra co6ctnenHble BeKTopbI

n[Heap]BaIII4I,I floJIs s grOfi TOIIK9, O[peAeJII'ITb tlan OCO6oft TOIIK]I.

Pa1ora2

B irao.Uenn lllroMMens oKeaHl,Iqecrofi qr'Ipry;1sqxtrflpll3a,4aHHbx [apirMeTpaxl4 (pyurquu

flepeHoca flpeAJron$,rrb ac]rMrrrorr{Ky tI3MeHeHI,Is BeruqI'IH uz naloparopnofi pa6orrr 1

npr,r cTpeM IrgnfivIK HyJIIo ulIpI,IHbI IIoJIocbI pocTa (pyuxquu rrepexoAa V'luaft'tu flapaMeTpbl

rrpeAJIoXeHHbX aoIMTITOT]IK.

Pa6ora 3

B uo.uelu llIroMr,rers oKeaHr{qecrofi qraprcynflIll,Ir flpu 3aAarIHbD( rlapaMerpaxv (pyurqzn

rrepegoca ;g1aipyrlr{KJr BeKTopHoro rroJrg, arl[poKcllMr{poBarb oro6paxeHlle [ocJIeAoBaHpIs Ars
gTofo qr.rKJra r,r BbrrryIcJrlrrb rrpolr3BoAuylo groro oro6paxeu[s B TorIKe rII'IKJIa. flpe4noNurs

ACIIMIITOTI'IKY }I3MEHEHLIfi 3TI'IX IAPAMETPOB IIP}I CTPEMJIEHUI'I K HYJIIO IT}IP}IHbI IIOJIOCbI POCTA

Syuruuu flepexoAa.

Paiora4

An-s gaAanuoro BpeMeHHorO p{Aa IIOcq}ITaTb ero q}ICJIeHHbIe xapaKTep[CTI{KI'I'

Tercyrulrfi KoHTpoJrb n {opue peftrunr - KoHTpoJrfl

P efi runr-roHTp o JIb l . <<LIuvapuaHTbI B eKTopHbD{ no neft >>

Tunona.fl KoHrpoJIbH ax palotax pefttuur-routponro Jrlb I

1. I4nAerc rpunofi B BeKropHoM rIoJIe. flpuueplt.
Z.Haftruoco6rte rorrKn BeKroprroro rroJur $(x^2+2y^2-9,y-2x12)$ ud unocKocrll u orpeAenl{rb I'IX

TI/il.
3. B6nusa cnoeft HerroABtrxnofi roqru - Haqara KoopAI4Har - fnaAKoe oro6paxeHl4e llMeer B'I,U

$(x,y)\mapsto (2x+ 2003xy +o(x^2+y^2), \, x+16y+ yn2 *x^2-fo(x^21ty^2).$ Karona (fopualruar

HopMalbHas lpoprura oro6paxeuus' nlnfisu sroft ro'rxr,r?



4.B6nusugynr ilraAKoe BeKropHoe rroJre l4Meer sua $(2x+ 2009xy +o(x^2+y^2),x'2008y* ynZ

*x^2 *o(x^i+y"2)).$KaKosa 40p*-"r- HopMarrbgarr soprrla eroro Uons n6nugu erofi ro'ffr?

Pefttusr-roHTpoJlb 2. <Tunuquocrb lI TpaHgBepcaJlbuocrb))

T[nosafl KoHTpoJIbH at pa6orar pefitunr-ronrpo;rlo J''l!2

1 . IIoHsu,Ie $k$-crpyu. llpocrpanctno $k$-crpyfi .

2. BH.rrcruru 2-crpyro oro6paxeurx $(x,ylmapsto (\arctg(2x-y), e^{x+2y};1)$ n nyne.

3. Tpancnepcalrbgbr lrr,l oro6paNeHlrfl BelrlecrseHuofi npxuofi Ha rlJroc4ocrr $t\mapsto (x-^3,
y=t"2) $ u $t \mapsto (x:t^Z, Y+)$?
4. MoNet nu flepeceqenne o6pa":oB AByX TpaHcBepcubublx oro6paxerruft 6urr orpearou?

Peftr:unr-xoHrponb 3. <Bepcanbuocrb u 6u(pypxgquu>

Tznona.f, KoHTpoJIbH an pa6orar pefttnnr-r<ollrpoprro Ns3

1. flousrne 6ra(fypraquu. flpurvrepn 6u(pypraqnfi.
2.;1ttsceMeficrsa u.ntop"uo uoneft rnu ttoocno"rr.r $(x^2+\epsilon x*ppsilon, y)$ yraxure

Bo3MoxHbIe 6lr$yprcallrroHHbre 3HatleHrfl lrapaMerpa $\epsilon.$

3. Affi oto6paxerurf BerrlecrBeHubrx fip.sMbrx $x \mapsto x^3$ upe,4lof<ltrc MplHl4BepcanbHyro

4e(foprr,raquro u o6ocnyfite e6.

4. AnronouHoe rJra,uKoe BeKTopHoe rroJre Ha rIJIocKocrLI I{Meer JII'IIus rlauep6onraqecKlle oco6He

ToqKr{. Moxer Jr14 ero q]rKJr rrnpl qraKn Aocraro.ruo $C^1$-6nfisxoro BgF(TopHoro IroJIt oxBarblBarb

poBHo Ane oco6rre to'mz?

ilpouexyrorrHas arrecrarlur n {opue 3K3aMeHa

BonPocrr K gK3aMeHY

1. ,{eftcrnne 4r,r$(feorrlop([rasrrla Ha BeKropHoe rIoJIe. Teoperrla o BbrrIp4MiIeHI'Iu IroJIs BOJII{3I4

neoco6oft ToqKlr.
2. pegouascbr r,r pe3oHaHcHbre MoHoMbr. @oprraanrubre HopMaJlrurre (fqpn'rbl BeKropHrrx noueft'

3. pegonancbr lr pe3ogaHcHbre MoHoMbr. Oopltanruble HopMaJltuue (fQpruu 4r'l(f(feorr'lop(pusrr'ton'

4. IrluAenc rpranoft B BeKTopHoM [oJIe. ZuAexc u3oJll,IpoBaHuofi oco69fi to'{Ku.

Coxpauenne LIHAeKca rIpI,I HerlpepbrBHbrx ge(Bopuaqurx.

5. Teopenaa o6 uuAerce. CnegctBl'If I'I3 TeopeMbr o6 us.4erce'

6. YpanuenvIs, c flepuoAllqecxofi npanofi 'racrrlo.
Oro6paxeulle 3a llepflo.q. flepuo4laqecKlle pgIIIeHI'Ifl u Iax ycrofrtlllBoc1b.

7. Oro6paNenue flyauKape tl ycroft.runocrb IILIKIoB aBTorroMnbx nelclropnrx uoneft.

8. Mnoroo6pa3lrfl,. flonsrve Kaprbr, arrraca, cornacoBaHHocrl{ Kapr r{ arJlacoB.

[ra(psepeuqraanurofi crpyKrypbl. flpurraeprr Irlnoroo6paszft .

9. Paccnoenus. KacareJlbHoe paccnoeuue. Puuanona MerpI'IKa.

1 0. O6rrxnoBel{Hoe gl,IS $epeuql{anbgoe ypaBHeHI,Ie Ha Mnoroo 6pazui.

11. Pocgu kr crpypr. Paccnoenu.fi mpyft. Teopeua o6 sKsl,IsareurHocrl'I crpyE orpe3KaM ptAoB

Tefinopa.
12. Ctal:,;re u clIJIbHbIe (rourrae) To[oJIor]II{. Tunrruocru.
13. flousrpre rpaHcBepcaJrbHocrlr. Teopeurr rpaHcBepcaJlbHocrl'I. lI cfleAcrBI4.fl }I3 Hux.

14. CnelcrBqrfl.vr3 TeopeM TpaucBepcanruoctlr. Tunnqsocrl uenlrpoxd,{eHHblx Ir

ruuep6onvqecKllx oco6rrx rorreK BeKTopnbrx nolefi .

15. Jloxa-nruax anre6pa oro6paxenvs..IloAroronprrgrbHas reopeMa I{ cneAcrBl,I-tr I'I3 Hee.

1 6. flonsrue oco6enuocrn. Knacc u$nxagux rpocrblx oco6esnoctefi Pynxuzfi .



17. Crpyrcrypuaa ycroft.rnBocrb BoKropHbD( noreft, Crpyrrypno yctoftuunbre rIoJIfl ua 4nyrraepnofi

c(pepe.

1 8. Teopelvra flyauxape-BesAurcona.
1 9. Crpyrrypuax yctofi 'rrBocrb oro6paNeuufi . flpulraepu.

20. CeueftcrBa BeKTopHrrx uoneft (oro6paNenuft). SrnuBaneuruocm qerrleftcrn. Bepczulsurte

4e(poprr,raquu.
22. Ilpowefiruue 6rQypraUura. Msrxas u XecrKtul norepr yctoftuznoctt't.

23.flo]flsrue crpaHHoro atrpaKropa lr ero pa3MepHoctu. Teopenaa Taronca. llpoctpaHcrno

BJroxeHltfi .I[I,IHaMuqecroft cucteurr.

CanaocrosreJlbrrafl pa6ora cryAeHTa

Bonpocrr K caMocrotrelrnofi pa6ore cry,4eHTa

1. Pa:o6pa$ Aeftcrsue 4u(f$eouop(fuarraa Ha BeKropHoe nore. Ilocrpdutr rpllMepbl raKoro

.qeficrsu.fl I,I [pl4Mepbr BbIrIp{MJIeHrrs' nolIn.
2.I4sytuts rroHqrr,re pe3oHanca Ans oco6oft ToqKu BeKTopHoro rloJr{. flocrpovrl ilpl4Mepbl

pe3oHagcHoro r4 rrepeonaHcuoro cn1'.{aeB. IlpegnoNurb coorBercrBylo[ryIe lpopua-nblrrre

HopMiInbHbIe (fopuu uonefi n6nrasu oco6rrx roqeK.

3. Irleyulrm [onflT]re pe3ouaHca AJUI HerroAsr,rxgofi TorrKrr oro6paxenfix. Ilocrpol{Tb rIpI'IMepbI

pe3oHaHcHoro u Hepe3oHarroHoro cryqaeB. Ilpegnoxurb coorBercrByloqlle (lopuanrnrte

HopMaJIbHbre (f oprrau oro6paxeufis. n6ttwsu oco6rrx roqeK.

4. Paso6parb rroHflTlre lrHAeKc rpunoft B BeKTopHoM rIoJIe. lloctpouru npI'IMepbI.

5. paso6parr reopeMy o6 uugerce u creAcrB}Is Hs ue€. llpegnoxurb llplaMepbr rrcrloJlb3oBarll'Ifi.

6. flocrpolrrb rrpr,rMepbr ypaBueuutrr c flepuoAuqecrofi npanofi uamnld, oro6paNeuus 3a repuoA

AJU1 Hero. Paso6patr IIoHgTI,Ie flepfio.4l4tlecKoro pe[IeHI'Ifi I4 ero ycTofi'Iusocru'

7. Ilocrpourb rrpr,rMeprr oro6paxeune flyauKape AJII qI,IKJIoB aBToHoM[rbx BeKTopHbx noneft.

Paso6parr rlouflTfie yctoftuznocr]I qI'IKJIa'

8. Zsy.rurn ;1oHtrTr4f, Kaprbr, arrraca, corJracoBaHHocrtl Kapr LI arJlacoB] ar'r$Sepeuqpralluofi
crpyKTypbr, ruHoroo6p azut.flpunecrfi rrpl{Mepbl Muoroo6pa.:uft c arnacoM lrs o,4Hoft Kaprbl, ABYX,

$n \in \mathbb N$ rapt.
9. Paro6parr rroHrrlre paccJroeur,rr, KacareJlbHoro paccJloeul{e, pr'rlvlauonofi Merp}IKI{. flocrpoutr,

rrplrMepbr.

10. Paso6parb roH.srue o6rrKHoseHHofo au$SepeHqLIaJIBHoro ypaBHeF{ue Ha MHorooopa3l'Iil' efo

perrreHilH, saravtv Kouu.
1 1. I4ey""rb rogsrue pocrKoB ra crpyft. Paccroenr,r x wpyit. Teopelrla o6 exsusaneHTHocrl{ crpyir

orp$KaM psAoB Teftnopa.
12. Paso6paTb [oHsTI,Ie ToIIoJIofHvIvITvIlfilqnocru. Ilocrpol{Tb flplaMgpbl.

13.I4zymrs rroHrTl{e TpaHcBepcaJrbHocrrr, pa:o6patr TeopeMy rpaHcBgpciulbHocrll Ir crleAcrBlrfl

rr3 Hlrx. flocrponrr flp]IMepbr.
14.LIzymrb 11oH.flTr,re noralrnofi alre6prr oro6paxenut,paso6parb rloAroroB]ITeilbHyro reopeMy

u cJre,qcrBllfi lI3 Hee. flocrpoutr flpl4Mepbr.

1 6. ?Isyrram noH.nrl,Ie oco6ennoctn. Ilpunecru nprMepbl.

17. Paso6parb roH.f,rre crpyKTypnoft ycroftul,IBocrl{ BeKropHbD( nondfi. flpunecru rpuMepbl

crpyKTypno ycrofi.runrx nonefi H He.f,BrflIolquxct raKoBbrMI4.

20.I4zymrs rroHrrlre ceueficrna o6rexron, 3KBLIBaJreHTHocrI,I cenreftcpn, BepcanbHbrx lI
Mr,rur{BepcanbHbx 4e$opNrarlnft . llocrpol{rb npl{Mepbl.

22. P aso6parb roHsrl4e 6Ia(fypxallzu. flocrporrb rpI'IMepbI.

23.ltzyturb rrou.f,rr{e crpauuoro arrpaKropa u ero pa3Mepuocrll. flpr{nectn rp}IMepbr

s$(ferrunnoro [pr4MeHeHr4fi floHsrur pa3MgpHocrra. Paso6patr reopeMy Tarenca.



pa6orntCa*rocrosreJrbnafl pa6ora n Qopue rcypconotr

Tunlt.ruas s4aliarlo KypcoBoft pa6ore

Irlsyuutr Mo,Uenb Xolnunra-Teunepa (cna., naupuuep, [.Sppoycrraur, K.lfueftc, O6rtgroBeHHble

ar$6.p.rqrraJrbHbre ypaBueHr,rr, Ka.recrneHHaJl reopllt c [pLIJIoxeut4lMln, crp' 146-150), nm6parn

qeTbrpe rrr,rcJIeHHbIX llapaMeTpa MOA9JIS, [pI,I KoTOpbIX sa6lrOAaerCx ygrOfi'runrrft npegelrurrfi

qr*n. 3areu :a(purcrapoBaTb ABa I'I3 HI'IX, a AB)rM ApyrI'IM rrptlAaTb ne ilenee rpex snaueuuitn1nusu

rrr6paHurx nprr ncei ua6opax [apaMerpoB BbrtItlcJII,ITb rtltr HeHyJIeBoft oco6oft ToqKI'I

BeKTopgoro 11o11s crrcreMbr tr*aifir4ee co6ctneuuble .uvtcila,Hairrr4 rIptAeJIbHbIft qzrr, ero

Ar,raMerp, neprroA u oro6paxenue flyaurape. flpe4Jlontllrb MoAenu 4$ anuporcllMaul{ll (pyurqufi

.UlraMeTpa, fleplroAa 
" 

oto6pu*euur flyauKape KaK (pyuxqfifi cso6oAH$I IlapaMerpon' ,{arl
r,rHTeprlperaqurc BbrtIlIcJIeHHrrx noKasatereft .

7 Y.re6go-MeroAuqecKoe r{ nnrfopuaqnoHHoe o6ecue'reHrre ArncIIu[JrrrHbI

<<Ka.recrseHnag reoprrfl AnHaMrrqecKrrx clrcreM>)

OurosHatr Jrrrreparypa

1. Kypc reoMerpr.rlr: eJreMerrrbr rorIoJIorI4I{, 4u(f(fepenqllaJlbuar reoMeTpilfl, ocHoBaHl{fl reoMerpl{rl

fSrenrponuufi pecypc] / Kysonnen B.fI., floAaesa H.f. - M. : oZ3MATJII4T, 2012.'

trttp : //www. studentlibrary.ru/book/IsBN97 8 5 9 221 13 60 | .htmI

2. feorrlerprFrecKoe MoAenLIpoBaHI,Ie oKpyxarcIqero Mllpa [3nexrpoufblft pe?Ipc] : yue6' noco6ue

/ A.A. Ytr<Hs. -2-euzai.,"t.p. - M. : OJII4HTA,}}L4. -2I9c. - ISBN 978'5-9765'1956'5.

http ://www. studentlibrary.nr/book/IsBN97859 7 65195 65 .htrnl

3. Ocgosrr reoMerpr,rqecrofi reoprilr ueuusefinrx yrpaBJlfleMbrx cl4crqM [SlercrpounHfi pecypc] /

Erlclan B.I4 - M. : OZ3MATJII'IT, 2014.'
htrp :iiwww. studentlibrary.ru/book/IsBN978 5 9221 | 5 452.html

flouo.nunreJrbHafl JIrrreParYPa

1 . Oco6esuocru 4utf (pepeHql4pyeMblx oro6pax e:nuir'. [3nertponuufi pecyp-c] / Apnonl4 B 'VI' '
BapueHro A.H., fycitn-eaae-C.Vt. - 3-e us4., crepeorl,Ir. - M.: MIIHMO, 2009. -

http ://www. studentlibrary.ru/book/IsBN978 5 9 4057 45 69 .htmI

2. bcuonn a-nre6pau.recrofi reonaerpuu [Snerrpounrrft pecypc] / ilIa6apeel:LI.P. - 3-e ugA', Aon'

- M.: M{HMO,t007. - http://wwwstudentlibrary.ruibook/IsBN9785940570851.html
3. Ocgosbr arassepeuqpralruoft reoMerpr,ru B rlurepecHbrx 3aAarlax f9nexrpouurrft pecypc] /

cronenron A.E. - 2-eusg.,rcrp. - M.: MI{HMO,2010. -72 c. - ISBN 978-5'94057-630-3.

http ://www. studentlibrary.rulbook/ISBN978 5 9405763 03.html

4. Anropnnrrr.rqecKar rorroJrorurfl u nnaccu(fnKarll,Ifi rpexMepHblx rusofoo6?y"frt.fSlerrpouurni

pecypcl i Marseee c.B. - M.: MI{HMO,2007.-456 c. ISBN 978-5-94Q57-209-l'

ttttp'/***. studentlibrary.ru/book/IsBN97 8 5 9 4057 209 | .html

8 MarcpuaJrbHo-TexHnrrecnoe o6ecueqeurre ArrcqunJrl{Hbl <<KluecrneHHa.u reop}It

.II{HAMI'ITIECKI,TX C}ICTEM >>

l.JleruIaon*as. ayllzrtopur (318-3): 75 rocaAoqHbrx Mecr,

ABTOMATI'IqECK}IM 9KPAHOM.

2. SrempoHuble yue6urte MarepflaJlbr Ha KoMTIaKT-AlIcKax'

3. Jla6opatopllll BbrrII'IcJII'ITeJIbHbx MeroAoB 40 5 -3, 528'3'

MyJrbrkIMeAI,Ift nsfi [PoeKToP



flporpaurrra cocraBJrena B coorBercrBr,rrir c rpe6onannflMur O|OC BO rlo HalpaBJIeHI'Irc IIoAroroBKrI

0 I . 03 .02 <flpurna4uarl MareMaruKa I'I ran(popuatura>.

Anrop: rpoo. rcaQ. oAuIIA.A.Aan'lon. ffi--
MapKeruury 3AO llnnectzquoHua-r Srapua <IIPOK-lIsBecr))

P eq eu g esr : Aup gI(W lypry1apKeTvIgry JA1; /lHB ecT[III4oHHaur WI4l

Kpucrro O.n. (%[ 2,.,/--r------- - 4"$-",,/
/ .r"

Ilporpair,rrra { p qg utorp elrq 14 o.uo lpeua Ha 3 aceAaHuu ra(p e,uprr QAtaII
,,potonoo itt ;4/ or'// a/'f roAa. @--*--

3aselyroqzf.i rca1|eapoft - npo$. fianu4on A.A.

Pa6o'taLs. rporpaMMa paccMorpena Pr oAoopeHa Ha 3aceAaH{u yre6uo-rvrero4uuecrofi,--
KOMT,TCCHLI HaIIpaBneHIII_g_4

,rporonon Ns ,ilCI-'
flpe4ce4areJlb KoMllccull

Ilporpauua repeyrBep)KAena:

Ha_______-yqe6uufi roA.

foAa.

Ha___--yqe6ulrft roA.
rona.

Ha________-y'Ie6nrrfi roA.
fo.4a.

Ha*____---J're6urfi
ro.4a.

Ha____--yqe6urrft roA.
roAa.

Ha____yqe6nrtfi
roAa.

flpororon saaeralfifl' xa{e,qPH Jt

3ase,qyroqufi xa(P e4Pofi--l-

3ane4yroqraft ra([re4pofi

flpororol 3ace4anfifl pbr Ns

3ane4yroqufi ra$e4pofi

flporoxor 3aceaalkrs. raQeaprr Ne

OT

OT

OTna(peg

flpororol 3acep.arrwr

3aseayrourafi rca(Be4poft

Ilpororon 3aae4autrfl

3ase4yloquft ra(le4poft

flporor<ol 3ace4auilfl eApbl Ns

na(pe4pu Ns OT


