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Ilpunocrceuue rc OOLI COO @R fOC)
ME)Y <COIII Ne I I ))

iloqcHurerbHaq 3arrrrcKa

llporpauua cocTaBneHa Ha ocHoBe @e4epallnoro KoMIIoHeHTa IocyAapcTBeHHoIO

o6pasonarerrbHoro craHAapra cpeAHefo o6ulero o6pasonanur (oK foc).
Mecro [peAMeTa n yre6uorra rrJ]aHe: qTHBAqp1AlgT'IJ.a1 qac'Ib, KOMIIOHeH:|

opraHLI3aIIIrH.

o6pa:onarelrnoli

llpe4nreruax o6nacm : MareMarI'IKa.

I-{elu rl:.g.renns:

oBna.rleHue oracreuofi MareMarl,IqecKr{x gnanuft ra 1nuenufi, ueo6xoAt'Iubrx AJIfl rIpI'rMeHeHIrg lB

lpaK.Tl,Iqecxofi 4errelbHoCTII, H3yIeHIaS cMexHbrx AI4CIII4IIIIH, TIpOAOJIX€UZ'I O6pa:OBatsI!1fl:

r,rHTeJrJreKTyanbHoe pa3Bvr"rkre, Soprrruponanlde KarrecrB JIIrtrIHocrI{' neo6xoAIaublx qenoBeKy

trltfl. nO:lroUeunOft XI,I3HI,I B CoBpeMeHHoM O$qecrse: scHoCTb V ToTIHOCTI MbIcJIIit'

KpklTplqHocrb MbIIITJIeH V5., kt{Tytfi\I4q, JIOrI{qecKoe MbIIrIJIeHI4e, gJIeMeHTbI anlopl',ITMl',Iqecroli

Kynbrypbr, rrpocrpaHcrBeHHbrx rlpeAcraBn enufr., cloco6nocrb K rlpeoAoneHl'Iro rpyAHocrefi;

soptruponanue flpeAcrannenufi o6 raAesx r{ MeroAax MareMarI4KI'I K{IK yFll4BepcanbHofo

;{3blKa HayK}I I{ TSXHI4KI{, CpeAcTBa MOAenI4pOBaHI'Ir .flBJIeHI'rft u npoqecCOn,

BOCIII,ITaHI4e KynbTypbl JIIIIIHOCTI{' OTHOIIIeHI4{ K MaTeMaTI4Ke KaK K qacTr

o6rqeqeroseqecrofi Kynbrypbr, froHr4Mar{rre 3Har{I,IMOCTI'I MareMarI{KI',I lnfl HayqHC)-

TexHilqecKoro npofpecca;

npr,ro6pereHrre KoHKperHbrx z]Frattnfi. o npocrpall.crBe Ir [paKTI'rqecKI'I 3Harrl'IMbfx yMeHI4Ir'

$opivruponanue s3blKa orll4ca1ufl o6terros oKpyxarc11lero Mlrpa' 4.ns' pa3BkrTr4'fl

npooTpaHcTBeHHoIo noo6paxenux 14 krH'qv:gir\ilv, MareMaTl'IqecKoil KynbTypbl' Ltis'

gcrerr{qecKoro Bocrlr{Taurar o6yualotquxc{. Irlsyrenue reoMerplrll BHocltr BKJTaA B pa3BI'ITIlte

JrOrLIqeCKoIo MbIIIIJIeHr,rr, n $OpuupOBaHI'Ie 11OH{T1'LS AOKa3aTeJIbCTBa'

Konuqecrso yre6nsrx qacoB, Ha Koropbre paccr'IuraHa rlpofpaMMa:

Knacc 10 rnacc 1 rracc

34
\1)+

Koil.r.{ecreo yre6nrx HeAeJIb

Konr,rqecreo qacoB BHeAeJIro, v/ue4 5

Konr,r.{ecreo qacoB B foA, rl 170 70

flprapealu3ar\r4krrlporpal\{MblLlcrronssyrcTct vqe6nIaNr.r. BKrroqeHHbIe n Qe4epaullHrrfi [epeqeHb'

Anrop/anrop clcufi KoJrJreKTIlB Hanuenonanue
yue6nurca

Kracc I{:Aare,lr

v::trsl-
llpocnerqeHlat:

flpocnerqenue

A.f .Mo parcoBllrl, fI'B.Ceuenon,

JI.O.neurarqeea,

T.A.Kopemona,
T.H.MutttycrllHa

Anre6pa kr ll.aqura

MATEMATI,IqECKOTO

alaJrn3a (6asonr,rfi 14

npo(fr.urHufi YPonnu)

10-1 1

Aranacsn JI.C. u aP. feouerpux (6aeonrtE

npoSralurrrft YPonruIa)

ll 10-1 1
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ilraunpyeMbre pe3yJr[,Tarbl ocBoeHus yuebnoro [peAMera'

B pesynr,rare LI3yqeHIls MareMarI'IKu yqeHIlK Aonx:eH:

gnarr/noru{Marb:

3HaqeH[e MaTeMaTrlecrofi HayKu Ans perueHt1s.3a aq, BO3HIIKaIorqI4x B TeopI4I'I I,r npaKTI4Ke;

IrlrpoTyI{BTO}(eBpeMtofpaHI',Ir{eHHOCTbIIpI4MeHeHI{-SMaTeMaTI',IqecKI',IXMeToAoBK

a1arrr4sy r,r [ccJreAoBaHrrro 11poueccoB u ss1euui1 B IIpLIpoAe u o6uecrne;

3'ar{eHr4e rrpaKTrrKr,r rr BorrpocoB, Bo3Hr{Karorq[x B' calraofi MareMarI{Ke rIrfl (popnauponauur n

pa3BkrTvrs. MaTeMaTr4rrecrofi Ha).Kr4; I'ICTOpI4IO pa3Bkl'rlIfl IIOHqTII-'{ ql{cJla' co3AaHI4S

MaTeMaTI,IqecKo|o aHaI|vI3a, BO3HI,IKHOB e]J.kIfl pI pa3]BpITyIg' reoMeTpI,II4;

yHr{BepcaJlrnrrfi XapaKTep 3aKOHOB JIO;}IKI'{ MaTeMaTI'ItIeCKIIx paCcyNAeUufi' uX

rrpr,rMeHr,rMo cTb B O BCSX 06 JracT-rrx rreJroB eale cKofi A9.1{T9JI6HOCTII ;

BeposrHo cmsrft xapaKTep pa3nI'ItIHbD( rlpoqe c coB oKpyxarcuero MI'Ipa

3HaqeHue MareMar.r4rrecKoft HayKr,r Anfl perrreHus.3a\arr, Bo3HIrKaIolqIrx B TeoplahvnpaKTVKe;

ur,rpoTy I{ B TO xe BpeMfl oIpaHLIqeHHOCTb IipI'IMeHeHIIq MaTeMaTUqecKI',IX MeTOAOB K

a1urn3y r4 r,rccneAoBaHr,rro 11poqeccoB rr sBneHpIi4I] IIpI4poAe 1a o6uecree;

3HaqeHIIe IIpaKTITIKI,I lI BOIIpOCOB, BO3HIIKaIOIV{X ll CaMOfi MaTeMaTI'IKe AIIq QOprvrnponanu'r ra

pA3BI4Tlrfl, MaTeMaTI,IqeCKOfi HayKI4; I{CT9pI{IO pA3BkITus' IIoHflTvIr' rltIcrl.a' CO3AaHIII

M aTeM aII4I{e cKor.o aHN|kI3 a, B o 3 H I4KHO B e]Hlufl V p a3B!|TkIg. Ie 0M eTpI,M ;

AIIfEEPA
Yuerr:

B6IIIOJIHSTs apuOMeTUrIeCKI,Ie 11eiT1'IBttfl, coqeTafl yCTHbIe pI []IcbMeIIHbIe IIpI{eMbI'

rrpr4MeHeHl{e BbIqI4cJILITeJIbHbx ycTpoftcTB; HaxoAI'ITb 3HaqeHu-f, KopHs HaTypilnbH0fi

crefleHl4, crerreHrrr c parlr{oHarrbHblM IIoKaBareJIeM' noraprrQMa', I4o[orb3ys rI]lI4

Heo6xo.{rrMogTr,r BbIqlrcJr[TeJIbHbIe ycTpoficTBa; IIOnb3OBaTbcf oueHKOfi I',I ilpI4KIIAKOft [pI4

npaKTI4qecKI,IX pacqeTax ;

npoBoAI4Tb rlo I,I3BecTHbM (bOpMyJraM I{ rlpaB}Inal{

BKrloqarcrlux crerIeHI'I, paAI'IKanbI, JIOraprIQMbr rI

BbFII4CT-srb 3HaqeHl4.f, qucJloBbrx u 6yrneunlx

npeo 6pa3 o BaPikrfl 6yxn enn srx BbIp axeHl4ft ,

TpI,IroHoMerpuaIecKI'Ie) Syl rqtlu ;

BbrpaxeHllfi , ocyluecrBfft{ HeobxoAl',IM.bre

TIOACTaHOBKI4 I'I lpeoopa3oBaHlrt;

I4cnonusoeamb npuo,pemeHHbte sHaHuz u yMeHun 6 npaKmwlecKoil denmenuuctcmLt u noBceoHegHou

acusuu dnn:

lpaKTuqecKux pacqeToB IIo (foprraynarra, BKJIIoqa{ (fopuynrr' co'4epxalqlle cTeIIeIII{'

paAplKanbl, noraprasrrarr 14 TpI'IIoHoMeTpI'IqecKI{e Qynxqnu' [cIIoJIb3y'a npI'I Heo6xoAIIMo()TI4

cilpaBorrHbre MaTpr,ranbr I4 rrpocTeft III{9 BbFI[CI[TeJIbHbIe ycTpofi cTBa;

IroHI4MaHI,Ifl B3aI4MocBs3[ ) {e6uoro IIpeAMeTa c oco6eHHocTJ{MI4 [pod)eccnff V

lpo6eccl4oHanbHoft AesreflbHocrrr, B ocHoBe Koropbrx Jlexar 3fta-Fiuflrlo AaHHoMy )^{e6HoMy

rlpeAMery.

oyHKUI4I,I I4 f P A Or4r<Vr

Ynrerr:
OIIpeAeJUITb 3HaIIeHI,Ie $ynxqun IIO 3Har{eHI4IO apryMeHTanpr pa3nI'ItIHI'Ix crrocoOax 3A4arrIIA

OynKIIIlu;
crpollrb rpaor{Kl4 u3rreHHbrx $yucutlit;
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oIIIIcbIBarb uo rpa(fnry Ia B llpocTefiurprx cnfrailx no Sopn'ryJle [oBeAenue, cnofictnzL

(fyur<quft, HaxoAr{rb no rpa(fury Qynrcqrau Hara6onruue I4 HarrMeHbIIIue 3Harlel{Ir.f,,

perrrarb ypaBHeHr,rs, npocrefim[e cucreMbr ypanuernrafi, rlclonb3yt cnoficrna Synr<qufi u nl
rpa(fr.rxoe;

I.Icnonusoeamu npuo,pemeHHwe 3HaHufl u yMeHun 6 npaKmuqecKo denmenuuocmu u nogceoHegHou

trcusuu dnn:

orrvrca1vfl.c noMorrlbro (fynrqzfi pa3nlrrrHbrx 3aBl{cl4Mocrefi, npe4craBreH[s ux rpa{tr'Ivecru,

Irureprlperaquv rPa(f uron ;

loHI4MaHus B3aI,IMocBf,3I,I yre6noro [peAMeTa c oco6enHocTsMl'I npo$eccufi l{

upo4eccuonantnofi Ae.f,Tenr,Hocrr,I, B ocHoBe Koroplrx Jrexar gnalrls.rlo AaHHoMy yre6non'r'y

rlpeAMery.

HAI{AIIA MAI]EMATI{IIECKO| O AHAJII43A

Yuerr':
Bbrrrr4cJrrlTb npor,r3BoAHbre 14 nepnoo6pa^:nrre 3neMeHTapHbIX Q1'nrquii, I4crlonb3y[

crlpaBoqHble MaTepl{anbl ;

I,ICcJIeAoBaTb B llpogrefiurrax CnyqaflX SyUrqrau Ha M6HOTOHHOCTs, HaXoAI'ITb HaItOoJILItrIae a

HaI{MeHI,uII4e 3HaqeHLIr (fynrqufi, cTpoI{Tb rpaQnru MHoToIIJIeHoB u npocrefiurux

parlrroHirnburrx (fynrqufi c ucnonb3oBaHr{eM arlllapara MareMarlrqecKoro aEaJrrr3a;

BbrrrrrlcJrltrTb n npocrefiruux cnr{aJ{x nnorqa.4r4 c rrcrIoJIb3oBaHI'IeM nepnoo6pa^:noft;

Irlcnonusoeamu npuo6pemeHHde sHaHut u ytvteHl,ffi s npa{'muqecrcoil denmenuuocmu u noecedueeuoil

crcusuu dnn:

perrreHr,nr rrplrKnaAHbx 3aAaq, B ToM rrr4cJle coIII4aJIbHo-SKoHoMuqecKIrx r'r Qu:uuecKlltx, Ha

uau6om,urue r{ HarrMeHbrlrrre 3HaqeHr{q, Ha Haxox,4eHlre cKopocrr4!l ycKOpeHI4s;

II6HI4MaHI4-I{ B3aI4MocBf3I4 yre6Horo [peAMe:Ta c oco6enHocT'f,Ml4 npoQeccrafi lI

npoQeccuonalurofi Aef,TenbHocrrr, B ocHoBe Koropbrx Jlexar 3*alJiuflrlo AaHHoMy yue6uotr'ty

rlpe,4Me'ry.

YP AB HEHI4fl, 14 HEP AB EHC TB A

Yuerr:
peIIIaTb paIIlIOHanbHbIe, fIOKa3aTeJIbHbIe U lOrapuQMI'IqecKI'Ie ypaBHelll4{ I'I HepaBeHCTBa'

upoCreiiurue uppaqIIoHaJIbHbIe II TpI'IIoHoMeTpI'IqecKue ypaBHeHI'Is'vvIX clIcTeMbI;

coc,IaBII'TbypaBHeilu'IIHepaBeHcTBaIIoycnoBl,Ito3aI:a|M;

rrcrloJlb3oBaTb Am npra6nrlNennoro perIeHI'I{ ypanuenufi' u HepaBeHcTB rpatfuvecrorfi

METOA;

u:o6pa.xarb Ha KoopAranarnofi rrJrocKocrr,r MHoxecrBa peurenufi upocrefiu[ax ypanneHuft rE

I4X OI,ICTEM;

Irlcnonusoaama npuo 1pemeHHbre 3HaHun u yr4eHun s npaKmultecxof,t denmenuuocmu u noecedueauoil

Jtcu3HU oJlt.:

nOCTpoeHI,t tLpII4cCIrcIOBaHpIlI npoCrefirrrax MaTeIvIaTI4qeCKPIX uOAenefi;

rroHr,rMaHr{r B3a[MocBs3r.r yue6noro [peAMera c oco6enHocrtMlr npo(feccufi tr

npoeeccuonanuroft Ae.f,TenbHocrr{, B ocHoBe Koropbrx Jrextar 3na1prfl no AaHHoMy yre6nonty

rlpeAMery.

SJIEMEHTbIKOMEI4HATOPI4KI4,CTATI4CTWKVII4TF.OPI4T4BE,PO-fl THOCTEI4

Yuers:
perlraTr, upOCrefiUrne rOu6unaTopHble 3aAiIrII'I MeTOAOM nepe6opa, a TaKXe c

IrcrIoJIb3oBaHueM r'I3Becrubrx S opuyl;
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Bbrrrr,rcJr-rrrb n npocrefinux cJr)-qa-f,x BepoflTHocrl4 co6urnft Ha ocHoBe loAcqera qvcra.

r{cxo,4oB;

Irlcnonuzoeamu npuo6pemeHHbte 3HaHun u yMeHun 6 npaKr,nuttecrcoil denmenuuocmu u noecedueeuou

crcusuu dnn:

a1aJtv3apeanbHbrx rlr,rcJroBbrx AaHHbD(, rrpeAcTaBneHHbfx B BpIAe AI'IafpaMM, rpa'(pnrcon;

aHufl43AAU(f Oprraaqilvcraruc"fi rqecKoroxapaKTepa;

noHr,rMaHr,r{ B3ar{MocBr3r4 yue6noro [peAMe]ra c ooo6enHocrsMl'r npo(feccufi vt'

npo(feccaonanrsofi Ae.rreJrbHocrr.r, B ocHoBe Koropbrx Jlexar 3:ea'n:aflrlo AaHHoMy yre6nonal'

rpeAMery.

feouerpur:

pacrro3HaBarb Ha rreprelKax v MoAeJUIX [pocrpaHcrBeHHble $opn'rrr; coorHocl{T])

Tp exM ep Hbre o 6r elcrlr c r,rx orrr,r c aH vrflMkr, n s o 6p aNr:n krr.Mvr1.

OlI,ICbIBaTb B3aIIMHOe pacrronoxeHlIe IIpf,MbIX V nnOcrOcrefi B IIpOCTpaHcTBe,

apfyM eHTI4poB aTb cBoLI cyxtAenug o6 sToM pacrronoxeHlrl4 ;

aHaJrrr3r,rpotsarb B npocrefiurux cnyqarx B3ar4MHoe paclonoxenue o6rexroB B rlpocrpaHcrBe;

uso6paxarb ocHoBHbre MHoforpaHHr,IKrr r{ Kpyfnble reJla; BbIrIoJIHqrb rreprexl4 flo ycnoBuq]{

3AI.Aq;

crpollTb upocrefi ruue ceqeHlls lcy6 a, upzsMbl, rlllp aMIrAbI;

perrrarb rrnaHr{Merpr4qecKr,re n npocrefirrrve crepeoMerpl,IqecKl'Ie 3aAar{I'I Ha Haxox'4eHlre

reoMerpI,IrIecKI4X BeJII'FII'IH (AII'IH, )TJIOB, Unorqa4efi , o 6r en',ron) ;

rlcrroJrb3oBarb [pr,r pelreHr{rl crepeoMerplrqecKl4x 3aAaal rrnaHl{MerpuqecKHe QaxDr .n

MeroAbr;

IIpoBoAI{TbAoKa3aTeJIbHbIepaccy}KAeHI,IsBxoAep,e[IeHl4tr3aAaq;

I4cnonusoeama npuofipemeHHbre 3HaHufl u yl4eHun 6 npaKmuuecrcoil denmenuuocmu u noecedueeuoil

crcusuu dnn:

IaccneAoBaHLI-s (uo4enuponaHra-a) HecJIo]KHbIX npaKTurlecKl4x cutya]qxfi Ha ocHoBe

r3yleHHbx (foPuYn z ceoftcre $urYP;

Bbrqr,rcJregr4s o6beNlos 14 11nolllaAefi nonepxHocrefi [pocrpaHcrBeHHbD( Ten rlpl{ perreHl4l4

lpaKTgtreoKr4x 3aAarr, r{crroJrb3yr npr,r Heo6xoAlrtMocrli c[paBoqHI'IKI4 14 BbrtIlIcJIureJIbHble

ycrpoftcrna;

IIOHLIMaHI,I{ B3aI4MOCB-I{3I,I yve6uOrO [peAMerTa c OCo6enHoCTsMIl UpOQeCcuft lr

npo$eccnonalrnoft Aef,Tenbuocrl{, B ocHoBe Koroptrx Jlexar snaltlflrlo AaHHoMy yre6nov:y

rlpeAMery.

CogepxaHue yue6uoro [PeAMera
10 rc.nacc

1. rluc.rronue t[ynnqun (10u)

Onpe4eleHl4e ql4cJloBofi SyHxqIan, cnoco6rr ee 3ana:F1]I1[s', csofictsa (fynrcqufi' llepno4uuecKl'Ie u

o6paurre (fyurcqrau.

2. Tpnronomerpr{qecKrre rfynr<quu (34 u)
g[crosaf, oKpyxuocrb Ha KoopArairarnofi rrJrocKocrl,I. CuHyc I'I KocI'IHyc. TaHreuc I4 KoraHreEc'

Tpr.pououerpr.trqecKrie Qyurqura qr{cJroBoro apr}'N{enTa. Tpr'ironouerpuqecKue Synrqtlu yrJloBo.ro
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aprryeHTa, rax cnoftcrBa u rpa(fuxn. Cxanre la pacrtxeHue rpa(puKoB rpI'IroHoMerpI'IqecKrIX

Qynrqzft . O6p arnue rplrroHoMerprqecKLI e (f ynxqltv.

3. TpuronorrerplrqecKlre ypaBHeHVs, v HepaBeucrna (20u)

llpocrefturue Tpl{foHoMeTpuqecKue ypaBHeHI{{ kr HepaBeHcTBa. Mero4rr pelreHl4J{

TplrfoHoMerp[qecKr,rx ypanueHufi: BBeAeHr{e nonofi uepervreHHofi, pa3noxeHl4e Ha MHoxLrreI]Lr,

oAHOpOAHbIe TpI{f oHoMeTpI,IqecKLIe ypaBHeHI4s.

4. Ilpeo6paroBaHr{e rplrroHoMerpl{qecKlrx Br,Ipa}KeHufi (25 u)

(Dopuynrr cJroxeHr{q, npr{BeAeH[x, 4nofinoro aptpeHTa, rIoHIrxeHI4s crelenu. llpeo6pa3oBaHrle

clMMbr rpr{roHoMerpr4rrecKrlx Synrqr,rfi B rrpoIr3BeAeHI,Ie. llpeo6paroBaHI4e nponsne4eHtlft

TprrrogoMerpr4r{eoKr.rx (fyHxrlIaft B cyMMbr. Mero4sr pemeHpls rplzronoMerp[qecKux ypanHentlff

(upo4onxeHIae).

5. flpousnopnar (41 v)
Oupe4eleHrae qracnonofi [ocJreAoBareJrbHocrr,r 14 cnclco6rr eo gal.altrfl- Csoftcrsa eIICJIoBIilX

rrocneroBarenrnocreft.

Onpe4elenue [peAena frocneAoBareJrbnocrr,r. CeofiorBa cxo.4tlqrlxct nocneAoBarelrsocrerfi'

Brrquclenr4e 1peAenoB rrocJreAoBareJrbHocrefi. Cyurraa 6ecroneqnofi reolterpraqecroii [porpeccu]{'

llpe4en t[yuxqura 'na 6ecxoneqnocrll. flpe4en (fynrqurl B roIIKe. flpzpaqeuue apryl{eHra'

llpnpauenue rpynrqnu.

3aga,tu,[pnBoA-rrrque K rroHflTr{ro [por43BoAnofi. Onpe4e,leul4e rlpoll3BoAnofi. Alropzrlvr orblcKaHlrt

npou:eo4nofi. Ooprr,rynu au(fsepenqupoBaHa{. flpanuna an$$epeHllrtpoBaHrs' llonsrre

rrpopr3BoAHofi n-ro nopsAKa. [uS$epenllupoBanl{e cnoxnofi $ynxqlru. l]uSQepeu{LIpoBaHI'Ie

o6patrofi QynxUur. Ypannenlre KacaTeJlbHofi r rpa$nxy Synxquu. Alropuru cocraBJIeHI'It

ypaBHeHLIs KacarerlbHofi r< rpaftnry Qltmqun y -- f(x)-
flpranreneru{e fipoll3BoAnofi Ans AoKa3aTeJIbcTBa ToxAecTB u HepaBeHcTB'

$1uxqraft. flpllltenenue [poll3BoAuofi AJUI oTblcKa1us. Hau6oJIbIIIax u

HenpepblBHofi $1trnqul4 Ha IIpoMelKyTKe. 3agauu Ha SIIT IIMII3 aIII4Io.

6. ilonropenue (11 u)

Onpe4enenue qrlcJloBoft (fyurqzu, cuoco6rr ee 3a1lal!rs., cnoficrna $ynrquft' llepno4auecKl4o Ir

o6parnnre $ynrcqun. (Doprvrynrr cJlolreHl4.tr, [pvBeI,eHI4.fl, 4noftnoro aplyMeHTa, IIoHI{XeH'I4q

cTerreHr{. fJpeo6pasoBaHue cyMMbI Tpl4foHoMeTpuqecKnx Qynrquft B IIpoI'I3BeAeHne'

llpeo6pa-aoBarlre npouene4enufi rpLIIoHoMerpI4r{eOKI'IX Syuxqufi B cyMMbI' Peureru're

Tpr,rroHol\{erp trqecKLIX ypanuenufi I4 HepaBeHcrB.

T.BneAeHue. Arccnoubl crepeoMerpl{u.

OcnosHrre [oHtrl4s cTepeoMeTpI,II4. Axcuolrsr cTepeoMeTpI4I'I kr I'IX cB-s3b c aKcI'IoMaMI'I

rrJraHHMeTpI{I{.

8.flap anneJrbHo crb rlpfl Mbrx u u.rrocrcocreft

Ilapannenrnue IlptMble B IIpocTpaHcTBe. flpusuar [apannenbHocTl4 llpf,Mblx' flpuslrarc

lapannenbHoorr4 npmr,rofi n rrJrocKocrrr. llpusuar napannenbHocrr'I nnocrocrefi. Csoftc'rna

lapannenbHocTl4 nnoclcocrefi. I,I:o6paNenne [pocTpaHcTBeHHbIx Quryp Ha IIJIocKooTvt v ero

csoftcrsa.

f . ilepuenAlrKyJrfl pHo crr, [pqMl'rx u rlJro crco crefi

flepnen4r,rryrupHrle rtpsMble B npocTpaHcTBe' llpra:nar [epIIeHAI{Ky[lpHocTu npruoft kr

rrJrocKocrlr. Csoficrsa [eprreHAr{KyJrrpHocrr.r nprnroft r4 rrJrocKocrz. llepnen4l4Kynqp Ir HaKJIoHHat K

rrJrocKocrrr. Teopeua o rpex reprreHArrKyn.rrpax. flprasnar [eprleHArrKynrlpHocrl'I unoclcocTefr'

Cn oft crsa [apaJlnenbHo cTI,I u [epIIeHA[KynspHo crra nnoCrocreft .

10. MnororpaHHuKrr

llocrpoeur.re rpa(f ux:on

IIaIrMeHbIIrzx sHa'reuufi



Ilpunotrceuue rc OOII COO @K fOC)
MEOY (COIII Nb I I ))

[nyrpauurrfi rr MHororpaHuuft ]Tnbr. JluHefiurrfi yron AByrpaHHoro yrna. MnororpaHHlrKr'r,

Ce-reHr,r.s MHororpaHHr,rKoB. Ilprasrraa. llp-arrra-a r4 rrpaBr4nbHa..s npLI3MbI. llapannenerrIlrre.4. lluparrnr'r4a'

flpannnlnar rryrpaMv4a. (Teopeua o ceqeHzrx rrr4peMLIAbI, napaJIJIeJIEHbIX ee ocHoBaHIlIo.

flpaeumu ue MH oro rpauuuxu.)

11. Bercropbr B rlpocrpaHcrBe

lloHsrrae BeKTopa B npocrpaHcrse. CroxreHr{e la BbrrrlrraHlle HeKTopoB. YrrtroNenue BeKTopa Ha

rrrzcro. KolrnnauapHble BeKTopbI.

11 rcracc

1. Crenenlr I{ KopHrr. Creuennsle Qynrcquu. (25u)

Kopnr,r 14 crerreH]r. Kopenr, crerreHrr n>l r,r ero cnoficrsa. CreneHb c paIIuoHaJrbEIbIM IIoKa3areJIeM rI

ee ceoficrna. llonsue o crerreHz c AeficrsureJlbHbtM rIoKa3areJIeM. Cnoficrsa creIIeHr'I o

4eficrnurelbHllM IIoKa3aTeJIeu. CrenenHrre Qynrquu,ux cuoitcTBav rpaQraxu.

2. florcasarerr'Has u ;rorapurfuuqecKas i[yurcquu. (37u)

Jlorapu(prrl. Jlorapu(fna qrcJra. OurosHoe norapu(fuurlecK:oe ro)KAecrBo. Jlorapn(frra rIpoI43BeAeHI'Irl,

lracrHoro, crerreHr4; nepexoA K HoBoMy ocHoBaHI4Io. ,{r;cxruvnstit u HarypanbHufi loraprl$Iurt,

qr,rcro e. llpeo6paaoBaHru npocrefturnx BbrpaxeHuft, nrlloualolllTx apr,I$ueru'lecKlle olepaIII{I'I, i}

TaKXe olepetqurc Bo3BeAeHr,rs B crerreHl V onepalluro norapra(frr'rrzpoBaHl'It.

florasarerb1as, vr norapu(furaqecKas (fynr<qun, rax cerlftcrna u rpa$rarr'1. llorasareJlbHbre Ir

norapr.r$rr,rnqecKue ypaBHeHr.rs v. HepaBeHcrBa. ,{uQQepenq[poBaHlie noragarenrnofi r-

norapu$rrluqecxofi (f ynrqnfi .

3. Ilepnoobpa3Hafl rr I{HTerpa"u. (12't)

llepnoo6pa:nas. 3a.4aqr,r, [pr4BoAsrrlrre K orrpeAeneHl4ro oflpe.{eJleHHoro I{HTefpara.

Onpe4erennufi IaHrerpal. BtrqucleHlre nnoruaAefi nnocrux Szryp.
4. 3nepreu'6r rcou6unaropr{Krr, crarr{crrrrcIr r.r reopuu BepoflTHocrefi. (16u)

Crarl{cr6recKa.,{ o6pa6orra AaHHbrx llpocrefilrr,Ie BepotrHocrHble sallarrr4 Co'reraHas ]r.

pa3Menlenl4x Oopltyna 6uuoua Hrrorona.

5. Ypanneuuq u HepaBeHcTBa. Cucreusr ypaBHeHafi u uepaneucrn.(24u)

Pannocranrgocrb ypannenufi, HepaBeHcrB, cr{creM. O6rqne MeroAbI pelxeHl{s ypanHenuft' Peurenue

HepaBegcrB c oAnofi [epeMeHHofi. YpanHelufl, kr HepaBeHcrBa c AByM.tr rIepeMeHHbIMn. Cucrerraa

ypanuenufi. Ypirnneuu{ I,I HepaBeHcrBa c rlapaMerpaMll.

G. Hroronroe rroBTopeHrre Kypca alrebpnr rr HaqaJI MareMarl{rrecKoro ananuza.(22't)

rlracna u wt<>6pauqecKrre upeo6pa:oBalr4s.. Vpannennr. Hepanencrsa. C[creMbI ypaBHel,dufi n

HepaBeHcrn. flpousnoAHal{ (fynr<rlru r ee rpI4MeHeHI4e K pelrreHllro 3aAaq. (Dynxquz u

rpa$rar<vL Terccronrre 3a4a'uu Ha npoIIeHTbI, ABuxeHI'Ie, [p ofp e ccvv.

1. Mero4 KoopAI{Har B rrpocrpaHcrBe

,{exapronrr KoopArrHarbr B npocrpaucrBe. Paccro.sHlre Me}t,Ay rorIKaMI4. KoopAuuarbl cepeAuHlu

oTpe3Ka. Yrol ueNAy cKpeulr4BarorqrrMrdcfl [pfMbIMLI. Y-rol IraeNgy npxrvrofi r4 rIJIocKocrLIo. yfor

MexAy rrJrocKocr{uu. Berropbr B rrpocrpaHcrBe. A6conornas. Belrr4'ukrna 14 HdrpaBJleHrre BeKTopa.

Panencrso BeKropoB. KoopAr,rnarbr BeKTopa. Cnoxeuue BeKropoB lI ero csoficrea. Yuuoxenra-e

BeKTopa Ha qr.roJro. Cxalxpnoe [polr3BeAeHr,re BeKTopon. (PasnoxeHl'Ie BeKTop€l' rro KoopAr4HarHbrM

ocrM. KonnuneapHocrb nerropon.)



Ilpunocrceuue rc OOII COO @RfOC)
MEOY (COIfI Nb I I ))

8. Tena nparqeunr
Tena rparqe1ns.. Ceqeuus reJr BparrleHlrfl. Ilpxvrofi rrpyronoft rII4nHHAp. CeqeHI'Is III4nLIHApa.

flpruoft lcpyronoft KoHyc. Ce.renrs KoHyca. Coepa kr rnap. Ce.reHra.s mapa. Kacarensna.f, flJrocKocrb

K cQepe. (Korrl6unaqlrrl MHororpaHHHKoB r.r reJr BpaIqeHI,It.) flomrue flnolqa,ql{ rloBepxHocrn.

flnonlaAn rloBepxHocrefi qranzn qpa v KoHyca, rnolqaAb c(f epu.

9. Odrervrm MHororpaHHHKoB. Odreurr reJr Bpalr{eHlrr

flonsMe o6 o6reue. Ceoficrna o6reruon. O6reurr MHorofpaHHr,IKoB: rlptMoyroJrbHoro Ir

HaKJroHHoIo [apaJIJIeJIerII{neAoB, npI,I3MbI,II[paMtrAbI. O6len'r quJIlIHApa, KoHyca, ilapa'

10. Ilroronoe rIoBToPeHrre.

Teuarn.recKo e rrJraHrrpoB aHr're

10 rcracc

9



Ilpunocrceuue rc OOII COO (@R fOC,l
MEOY <COIII Np I l>

t6 9racrosa-{ oKpyxHocrb

t7 r{ncronas oKpyxHocrb

18 Peurenze rpeyfonbHlIKoB

t9 PeureHrae rpeyronbHrrKoB

20 r{ucroea{ oKpyxHocrb Ha KoopAusanrofi npxnrofi

21 t{racnos ar oKpyxHocrb Ha Ko opAun arHofi up-atnlofi

22 r{prcnos aq oKpyxHo crb Ha Ko op.4l{Harnofi up.arra ofi

L3 Teopeua Mznenas u 9enr,I

'tALA Teopeua Mranenas u I{eert

25 Kourpolurat pa6oraNs l "qlacroear Synr1;aflpr ee cBoficrea"

26 Airarus KoHTpoJIbHofi pa6orrr' CuHl'c Ir KocI'IHyc'Tanresc l.l KoraHreHc

27 Cranvc 14 KocLIHVc.TaHreHc I,I KoraHreHc

28 Sllunc, runep6ona u napa5ota

29 3uunc, runep6ora u r'apa6or.a

30 Crasvc rr KocLIHvc.Tanrenc Ir KoraHreHc

31 TpurouorraerpllqecKue (fynrquu rII4c.JIoBoro roo(f f uquenra

JZ TpIrroHouerpl4qecKlle SyHr<r1nrl qrIcJIoBoro xoaSQrauueHra

aa
JJ flpe4nrer crepeoMerpLru. ArccuoMbl,cr€PeoMerpllu

34 Heroropue cneAcrBl,It I,I3 aKcuoM

35 TpnronorraerprqecKue (fynxqnu yrloBoro rco:$Qlluueura

36 TpuronouerpuuecKl4e (pynrullz yrroBoro roe(f Suqueura

a-)t Ooprraynrr rrpuBeAeHlrs

38 Hexoroprre cJIeAcrBI,Ifl I43 aKcIroM

10



Ilpunocrceuue rc OOil COO @R fOC)
MEOY (COIII Nb lI))

39 flapa:uemHble np.flMble B rlpocrpaHcr.Be

40 O oprrrynsr [prIB eAeHLIt

4I
KoHrpo.nru as pa6ora No2. TpuroHoMerpr'Iqecrue QyHruzu

42 AHam,rs KoHTpoJrbHofi pa6o6r.@yHnqu.r y:sin x, ee cnoficTBa14 rpaQux

43 flaparnemHocrb rpex nptMbIX

44 flapannemuocrb nprrr,tofi 14 rIJIocKocrIl

45 .Oynrqzx y:sin x, ee cnoficrna u rpatpux

46 .@ynrqur y:cos x, ee cnoficrna u rpatfzx

47 .(DyHxqrax y:cos x, ee cnoftcrra u rpaQur

48 llapzutlem'Hocrb nprnrofi Ii IIJIocKocr.a

C r<perqunaroullrec.u rrp.f, ME Ie49

50 llepuoguuuocrr (fy'nxuufi y:sin x, y'=cos x

51 flpeo6pa:o Bal:afl rpa(f uxon rpplronoluerpl'rqecKl'Ix Qynrcqufi

52 flpeo6pa:o BaH:zs. rpadruron rpl{roHo},{erpl4ilecKux fi yuxuuf,

53 Yr.:ru c coHorIpaBJIeHHbIMI4 cropoHaM['I

54

Yrol uex4y [psMbIMI4

55 .@ynxquu y:tg x,y: ctg x, rax cnofic'rna u rpaQurua

56 Ovnruuu v{s x.v: ctg x. ux csoficrna n rpa$nru

KonroolHras oa6ora N9 3 " Tpurono,rrleTpilqecKl{e $yUrqUll"57

58

KoHrpolru at. pa6 or a J\b I <llap alJre:rrbHo CTb IIp.f,MbIX 14 IIJIO cKo CTer)

59 Asalzg KOHTD o JILHofi pa6 oru. flapal :rellHble II JIocKo crI'I'

60 AHa:rus KoHTDOff HOfi pa6offir. AprxocuHyc LI peltreHl,Ie ypaBHeHufl COS t:a

Aprxocunyc u perreHl{e ypaBHeHI'I-fl cos t:a61

l1



Ilpunotrceuue rc OOil COO (@R fOC)
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62 Aprcunyc u pelneHl4e ypaBHeHllt sin t: a

63 llap aruemHbre rrJro cKo crlr.

54 Cnofi crsa lapannenbHblx rlJlocKocrelt

65 Aprczuyc r4 pelrleHue ypaBHeHlrt sin t: a

66 AprraHreuc lI apxKoraHfeHc. Peurenne ypanneurlfi tgI: a, ctgt: a

67 TpuroH orr,r erpl4 qecKlze ypaBH eHI4JI

68 Csofi crsa [apannenbHblx rlJrocKocreli

69 Terpas4p. llapa:uererurleA

70 TpzrououerpuqecKue ypaBHeHI4q

7T Tpurououerpl,IqecKI4e ypaBHeHI{t

72 Tpnronouerpl,IqecKue ypaBHeI{LIJI

-a

Konrpolur at pa6ora Nq 2 ( llapallelrHocrb nlocr<ocrefi. Terpa:4p.

llapame:renurleA)

74 Auarns KoHTponbHofi pa6orrr. 3a4aru Ha nocrpoeHl4e ce'{eHut

75 Kourp olru at p a6 ola J'{!4. TpuroHoMi erpllqecKlle ypaBHeHI{t

76

AHanu: KoHTponbHofi pa6ouI. Clmyc 14 KocI4Hyc cyMIvIbI I{ pa3HocTI'I

apryMeHro" _

77 CzHyc I{ Koclruyc cyMMbI Ir pa3Hocrll apryMeHToB

78 3a.rer J\b1< llapa:uleJllHocrb IlJlocKocrefi. Terpas4p. llapa:ueJlenulleA))

79 flepnen4uryr.f,pHble npflMble B npoclpaHcrBe

80 Cunyc LI Kocllrryc cyMMbI I4 pzrHocrlr apryMeHToB

81 Cunyc H KocHHyc cllt'aMll u pa3Hocrld apryMerlToB

82 Taurenc cyMMbI 14 pa3Hocrlr apryMelrroB

83

llaparrelrHble npqMble, neprIeHAIlK'yJU{pHbIe K rIJIo cKo crlr

84

llpu:nar repleHAI4KyJUIpH o crl{ np-atwofi u rIJIo cKocrl4

T2



Ilpunocrceuue rc OOII COO @R foq
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85 Tanresc cyrvrMbr r.r pa3Hocrr4 apryMeHToB

86 (Dopnaynu 4nofi Horo apryMeHra

87 (Dopnay:ru AeofiHoro apryMeHra

88 Teoperr,ra o npruofi [eprreHAr,rKy.rrpnofi K rrJrocKocrl{

89 Teopenra o nprnaofi [eprreHAlrKyupuofi K rIJIocKocrI,I

90 @opuyru 4nofiHoro apryMeHra

91 llpeo 6pa: oBaHr.re cyMM rpr,rro HoMerpl4qecKlrx Qyurquft B np or3Be.ueHzt

92 flpeo6pa: oB aHr{e cyMM TplrroHoMelpuqecKl4x (! yHrqrafi B [pou3BeAeHr4s

93 PaccrosHlIe or ror{Kr{ no rrJIocKocrt4.

94 PaccrorHue or roqKrr no rrJrocKocrr4.

95 llpeo 6par oBalr[e cyMM rpLI roH o Merpl4r{ecKl4x Qynxqz fi B Irp oIBBe.qeHI4lI

96

KonrpomHax pa6ora Ns 5. llpeo6paaoBautra irpI4roHoMerprrqecKl4x

errpaxenufi

97

AHarug KoHrponbHofi pa6omr" fJlpeo6pa3oBaHl4e rpHroHoMerpI{qecKI'IX

$yurquft B cyMMbr

98 Teopeua o rpex repneHArlKyntpax

99 Teoperr.ra o rpex neprreHAliKyntpax

100 llp eo6pa^: oBaHr4e rpr.rroHoMerpaqec Kpt x S ynr<uufi B cyMME I

101

r{rdcnosrre locneAoBareJlbHocr?t H I{x cnofierna. flpe4en

IIO CJIE.IIOBATEJIbHO CTI4

t02
9rlcnoebre rIocJIeAoBareJIbHOcrkt vr I4x cnofir:rsa. llpe4en

II OCJIC.IIO B ATCJIbHO CTI,I

103 Yror nreNAy nprnrofi u rIJIocKoc'rbK)

104

Yror ueNAy upxuofi Ir rIJIocKoc'rr,K)

105 Cyvtua 6ecKouecHofi reovrerpuqecrlof nocne,qoBareJlbHocrl{

106 Cyulra 6ecrouequofi reonaerprz.recnofi [ocneAoBareJlbHocrl{

t07 llpeger $ynxqur.r

13



Ilpunotrceuue x OOI COO (OK fOC)
MEOY (COI-U Nb I I ))

108
,{nyrpannuft yron

109

flprasHar rIeprIeHAI{KyJIlpHo crll AB}x nno cKo crefi

110 llpe4en Synrcquu

111 flpe4e:r Qynrcqulr

r12 Onpe4elenue nponsno4nofi

113 llpxruoyronr,Huft [apannene[[neA

114 Tpexrpanuslfi yron. Mnororpaunnfi 'rro:r

115 Onpe4ereuue npousno4nofi

lt6 Onpe4erenue upou:no4tro il

r17 Bsr.rucreHl{e npopI3BoAHE'rx

118 Kourpomn as. p a6 or a ll! 3 <fI epneHAll:KyntpH ocrb npsMbIX ra nno crocrefi >>

I19 3a.rer l\b2 ( flepneu4uryntpHocrb rp.sMbrx z nrtocr<ocrefi>>

r20 B rr.ru creHr,re [po pI3B o,AHbrx

r21 Brrqncresue [poI43BoAHbIX

t22 Konrpomnar pa6ora Nl6. IIpou:IloAHas.

123 flonsrue MHororpaHHLIKa

t24 feouerpuuecKoe relo. Teoperraa 3finepa

r25 Ypaenenne KacareJlbHoft r rpa$nry rlyuxuutl

r26 VoaeHeHI4e KacareJlbHoft x rparbzxy rilynruuu

flpuuenenue rpol{3BoAuoft A:rs uccr eAoBaHux Synxuaftr27

t28 llpr.r:ua. llpocrpancrBeHHas reopeMrt llu$aropa

r29 llupanru4a

130 llpuueHeul,Ie [por43Bo4nofr 4nr I4cc.] IeAo BaH na Qynruufi

T4
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131 llpraueH erue npou3BoAnofi Ans uccJle.4oB aHu.a @ yn ruuft

t32 flocrpoeurae rpa$uron Qynxqiafi

133 Ilparursuafl nvpaMtra

t34 flpanumnax nrpaMr4Aa

135 llocrpoeHue rparf uxon Syuxuzfi

136 flocrpoenue rpa$uron (fynrulrfi

t37 Konrponsnax pa6ora J\b7. llpou:Bo.4Harl

138 YceqeHnas nvpaMn4a

r39 Curr,ruerpur B npocrpaHcrBe

t40
f,IpuueHenue npor43BoAnofi lnq orbrc KaHr4 e H ar,r6oru urero H Hal4N4eHbrrlefo

sHa.reHr.rfi HenpepbrBFrofi $y'nxuull Ha npoMexyrKe

1^1
lTl

flpzueHeHr.re [por.r3BoAHofi ;f.rrs orbrcKaHr{e Hara6olrtlefo I4 HarrMeHblrrero

:na.renzfi Henpepr,IBHofi SyHxIrzI{ Ha rlpoMe)I(yrKe

r42
flpnrraeneHr{e [por,r3BoAnofi llrs orr,rcKaHr.re r+au6onrUrero I{ HaLIMeHbIrIero

guaqenufi HenpepblBHofi QyHr<uua Ha rlpoMex(ytKe

143 Cuunaerpus B flpocrpaHcrBe

t44 flonsrne npaBl{nbHoro MHorofpall HLII(a

t45 3a.naqu Ha oTblcxaHr,re nau6onblllero Id HarIMeHbIIeIo 3Haqenuft eerruquH

146 3a,Ua.{u Ha OTbIcKaHne gau6olbIIIeIO U HapIMeHblIeIo 3HarleHr'rft nenuqzH

147 3ala'fla Ha orblcKauue nau6olrrrero rd HaI4MeHbIIIero 3Ha.areFlzft nelrEqun

148 floHsrue npaBr,rJrbHoro MHororpaHHlrlKa

t49 3reuenrrr cI4MMerpI,II4 rlpaBrIJIbH[,rx ]'rHofofpaHHI'IKoB

150 Konrporru at pa6ora Ne8. llpou:BoAl{as

151 Konrpolrn ax pa6ora Ns 8. llpotEsnoAlrat

151 Anarzs KoHTpo JrbHofi pa6orrr.

153 KoHrpolur ax pa6ota Ns4 (MHorofpetHHI,IKrr)

15



Ilpunocrceuue rc OOII COO @R fOC.)
MEOY <COIII JW I l't>

r54 3a.rer Ns 3 (MHofofpaHHr.rKr4)

155 Peuerlne rpl{roHoMerpl4qecKlrx ypannenuft

r56 Peurenpre rpr.IroHoMerpuqecKl{x ypanneuuit

r51 Ilpeo6pa:oBaHl4e rpLlroHoMerprrqecKl{x rupaNenufr

158 Peureuue rpeyronbHr.rKoB

r59 llaparremHocrb rrprrMblx rz n:rocxocrefr

160 flpeo6pa:oBaHLIe rpl4foHoMerpuqecICI4x BblpaxeHr4

161 B rrqucnenrae npo I,I3B oAHbIX

r62 B rr.rprcreHze rIpoI,I3 BoAHsIX

r63 Paccro.suue or roqKlr .tro rIJIocKocrI,I

t64 Teopeua o rpex nepreHAnKynflpax

16s

llpuueHenl4e [poI,I3BOAHoit AIq oTb] cKaHHe naubolllrelo H HaHMeHbIxero

sHa.{eHr4fi rrelpepbrBHofi synxqul{ Ha npoMexyrKe

r66
flpultaeneur4e npor43BoAnofi Ars orbr.cKaHue Hara6olrurero v HaI4MeHblIefo

sHa.{euPrfi HenpepbrBHofi @yttxuu14 Ha rlpoMexyrKe

167 tr4rorosa.f, KolrrponbH ax pa6ot a

168 Mnororpannuxu

r69 Muororpaunuxrz

t70 O6o6ruaroruuil yporc

11 rcracc

Korlr.recrso
IIACOB

Cogepxanue MarepuaJra

1 flon-flrlle KopHs rI- crerreHlr us 4eficrnurefir,Horo .ruara

2 flonsrI4e KopHfl tt- cre[eHl4 lls AeficrellroJlr'Holo ril4cra

I6



Ilpuaocrceuue rc OOII COO @R fOC)
MBOY <COIA Ns I )t,)

a
J flonsrue uanr4HApa

4 flloulaAr rroBepxHo crr,r rlrlnlruApa

5 (Dyunrluu y:W, rx ceoficrea u rpa{,r.rr<ra

6 @yHnquu y:W, nx csoficma n rpa$zxu

7 Oynrqrau y:W, ux csoficrsa u rpa{rur<ra

8 fhorqa.4r rroBepxHocrr.r qunI,IHApa

9 flonsrpre KoHyca

10 Cnoficrna KopHr n- crerreurz

1t Csoffcrea KopHq n- crelleHu

I2 Cpoficrna KoDHr rr- crerreHu

13 fhollaAs rroBepxHocrr,r KoHyca

T4 llnonlaAr rroBepxHocrl{ KoHyca

15 flpeo6pa:oBalne BblpaxeHl4fi , co4ep>rarque paArrKanbl

t6 flpeo6pa:oBaHue nnpaNeuufi , coAepxarlue paAHKanbI

T7 llpeo6pasoBaHIre Bblpail(eHlrfi , co4epx<arqlre paAllKanbl

18 Yceqennrrfi rconyc

I9 CQepa ullnap. BsauNauoe paciloroxeuue c$epu II IIJIocKocrI'I'

20 Kourponsu as. pa6ota No 1 <Kopuu Ir crerleHpl>

2I
Anzutu: roHrponruofi pa6orst. O6o6rqeHue IIoIIflTLI{ o IIoKa3aTeJIe

CTEIICHI{

22 O6o6rueHue [oHqrllf, o rloKa3areJle crelreHl4

ZJ Kacarem,na.s rrocKocm r clpepe

24 llnoulaAr c(fepu

25 O6o6ueHue rroHsrlitr o IroKa3areJle crelreHu

I/



[Ipunocrceuue rc OOil COO @K fOC.)
MEOY <COIII Np 1l;t

26 CreueHnr,re $ynrqara, zx csoficrna lr rpa(puxu

27 CrereHsue Synxqrau. rlx ceoficrsa n rpaSurua

28 BsaralaHoe paclonoxenrae c@epu u np-arr,toft

29 C (p epa, BnI,IcaHHa-fl B III4nI4HApI4qecKyIo rlo B epxHocrb

30 Crenennr,re (pynxquu, rax csoficrea u rpatpuxu

31 floxa:are:mHax Sy'nxr\vrs., ee cnoficr.ea r,I rpa$rlx

)L llorasaremuar (fymqu{, ee csoficrea u rpa(fur

aa
JJ C Q epa, BrIIrcaHHzuI B KaHoHI,IqecKlro rIoB epxHo crb

34

Ceqenras {[nl,IHApuqecxOfi II9BepxHoCTH. Ce.IeHla.f, ranOnzqeorcoft

noBepxHocTr4

35 floxaaarenrHar (f1'nxr!rrs., ee cnoilcrsa u rpaifrax

36 floxasarerlHble ypaBH envrs, u HepaB{3HcrBa

anJI floxa:arerbHlle ypaBH eHvs 14 HepaBr3HcrBa

38 KonrponrH ax pa6ora J',{b I <I \nnaHAp, KoHyc, [IapD

39 3aqer J\b 1 <I-{unnHrp, KoHyc, rlap))

40 floKasarerBHble v-oaBH envfl, pr HepaBeHcrBa

4l
floxasarerbHlle ypaBH eHr4A u HepaBeHcrBa

42 Konrpom,uar pa6oraNl2 <flora3 are JIbHas Q yurqux >

43 llonsrI,Ie o6:serrna

44

O6:sem lprMoyronbHoro napannenerurneAa

45 Anarrs KoHTpoJIbHofi pa6oru. llon:srue norapuif ua

46 flonrrne norapu$rnla

47 Ilorapu(fuuqecKarl Synxur.La, ee cec,ficrna u rpaQur

48

06r, err.r npxrraoft npI{3MbI

18



Ilpuaocrceuue rc OO|I COO (@R fOC)
MEOY <COIII NP I I >

49

O6rena npmaofi rpIr3MbI

50 JlorapratfrvruqecKat (pyHxqu-a, ee cnoficrsa ra rpaQux

51 Jlorapusrraur{ecKaq Qynruur, ee cnoitcrsa u rpaQux

52 Csofi crsa no rapuQ rr,ron

53

O6rerra III{JIIIHApa

54

Brr.r[creHue o6teua c rroMolqblo IrHTefpi]na

55 C sofi crsa norapr.rSrr,ton

56 Ceoficrea :rorapuQuon

)l IIoraprl SuuqecKlre ypaBHeHL4 t

58

O6rerr,l nauonuofi npIr3MbI

59

O6reu rIIrpaMI,IAbI

60 Jlorapu tf nauqecKue ypaBHeHI{q

JI orapaS ruuqec K14e yP aBH eHI4s61

62 K onroomn ax oa6 ora Ns3 l\s Jlorapu dlnalt rIecKaJI S yuruux >>

O6rerra rII4paMI,IAbI

63

64

O6:serr,r KoHyca

65 Anarus KoHTpoJrbHoir pa6oru. Jlorapurf rtauqecKl{e HepaBeHCrTBa

JlorapuQnruqecKll e HepaBelrcrBa66

57 JloraputpuaqecKl{e HePaBeHcrBa

O6reu ruapa

68

69

O6reu uapoBoro cerMeHTa, IlapoBolfo cJlo.u' [rapoBoro ceK'ropa

70 llepexo4 K HoBoMy ocHoBaHr{Io

7I llepexo4 K HoBoMy ocHoBaHI4Io

t9



llpuaoaceuue rc OO'II COO @K fOC)
MI;OY <COIA Nb 1lt,'

72 [uSQepeHulrpoBaHv e lloma3arenluo]ft rt norapu$rvrrzqecrofi 0ynxuzit

73

O6reu uapoBoro cefMeHTa, I[apoBo.fo cJlot, uapoBofo ceKTopa

74

llnoulaAr c(fepsr

75 !u$ Q eperqnpoBaHl4e IloKa3areJlbsofi u :rorapu$rtau'recrofi $ynruufi

76 fluS$epenurrpoBaulle IIoKa3areJIb ttoit u lorapu$uraqecr<ofi Oyurqd

11 KonrponrH ax paiora i\b 4 ( HepaneHcrna>

78

llnoulaAr c$epr,r

79

Konrpomnaxpa6ora J\b 2 <O6:seMbI reJr)

80 Ananug Kor{Tponbnoft pa6oru. flepnoo6pzBHa"s

81 flepnoo6pa:naa

82 flepnoo6pa:uar

83

3aqerJ\s 2 <O6remn rer>

84

llonsrue BeKTopa

85 Onpe4ereunufi uHrerpa:t

86 Onpe4elennr,rfi anrerpan

87 Onpe4eneunufi nnrerpan

88

Cloxenue rr BbIqLITaHI{e BeKTopoB

89

VntroNenze BeKToDa Ha qrlcJlo

90 Onpe4elenurrfi unrerpzur

9I Kourpomnax pa6ora l\b 5 ( llepuootSpasHat; vt I4HTefpan)

92 Aua,rus KoHTp oJrr,Hofi p a6 oru. Clar.a crprqecKaJl o 6p a6 orxa .4aHHI)D(

93 KourrauapHble BeKTopbI

94

llpanzno napannenenure.qa. lPa:loxeuIae BeKTopa ro rpeM

HeKOMfr JraHapHbIM BeKTOp aM
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Ilpunotrceuue rc OO'II COO @K fOC)
M];OY <COIII Ns I l))

95 Crarllcrr4-recKa.s o6pa6orra AaHHErx

96 CrarucrraqecKa-s o6pa6orxa AaHHbrx

97 flpo crefi lrpre BeporrHo crHrre 3a4aspl

98 3aqer }lb 3 ( Bercroprr B npocrpaHcrlle)

99 llpxrrroyronbHa.fl crrcreM a KoopAI{Har B npocrpaHcrB e

100 flpocrefi ur He BepoerH ocrHbre 3ara.ul4

101 flpocreiiuue Bepo.[TH ocrHbre 3a\a'-rr4

r02 Co.{erauus r4 pa3MeueHl{t

103

Koop4r.rnarbr BeKTopa

t04
Cesss Me)KAy KoopAprHaraMr,r BeKTopa I,I KoopAI,IHaraMI{ TorIeK

105 Co.reraHris H pa3Merqeur4.s

106 Co.{erauus H pinMeue}rrur

107 (Dopuyna 6unonra HrrcroHa

108 flpocrefimue sa1a-rrr4 B KoopAlrHara;<. YpanHeHI'Ie cQeprr

109 Yrol uexAy BeKTopaMr.r

110 @opuyna 6uHoua Hrrcrona

111 Clyrafinrre co6rrruq u I{x BeposrHoorll

I12 Cnyrafinrre co6rrrpr-fl u Irx BeposrHocrlc

113 Cxalrpuoe flpo H3BeAeHI,Ie BeKTopol]

rl4 Cxalxpnoe [poI43BeAeHLIe BeKTopo]l

115 Crryuafiuue co6srrIas v LIX Bepot'tHocrll

TI6 Kourponsnar pa6ora )lb6 <Cny-rafin;re co6r'nus rr lrx Bepo-f,THocru>

I17 Auarus KoHTponbHofi pa6oru. Pasn'ocIEnbHocrl ypaBueuplii
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Ilpwtoctceuue rc OOil COO (@K fOC)
ME)V <COIil Ns I1))

118 B rrqucresue yrnoB M exAy rtp-f, MbIMI4 I,I rIJIo cKocr.f, MI4

t19 Br,r.rzcreHr4e yrnoB MeNAy rrptMbIMI4 ll [rocKocrqMl4

t20 PannocumHocrb ypannenraft

I2I O6uue MeroAbr pelreHr4{ ypanneuafi

t22 O6rque MeroAbr peneur.rs ypanneHufi

r23 VoasHeH[e rlJlocKocrr

t24
I{eHrpa:rrnar cuMMerpus. Ocenas cI4MMerpLUI

125 O6rque MeroAbr perxeHuq ypanneHufi

t26 Peureuue HepaBeHcre c oAHofi nepelre:Hnoi

r27 Pelrenrae HepaBeHcrB c oAHoft lepetreunoi

t28
3epxamnax cllMMerpltx

r29
flapzurnem,nr,rfi n epeH o c. llpeo6p a3 oB,aHI{ e uo4o6un

130 PemeHue HepaBeHcrB c oguofi lepeueHnoft

131 Peurenue HepaBeHcrB o oAHofr tepeueunofr

l aa
IJL Yparrrenra-u Ir HepaBeHcrBa c AByMq nepeMeHHhrMI'I

133 Kourpomn at. pa6ora J\b3 <MeroA KOopAI'IHar B rlpocrpaHcrBe)

t34 3a.rer I1!4 <Meroa KoopAlrHar B r pocrpaHcrBe))

r35 Ypanueuux u HepaBeHcrBa c AByMs nepeMeHHbIMu

136 Cr,rcreurr ypanHenufi

141
LJI Cucrerrrrr vDasHeHufi

138

flupaur,I4a, IIpH3Ma, cnOftcrea SJIeMeHToB, HaxOlKAeHI4e IInOUIaAIM

o6rerra

t39

flupalru4a, IIpI43Ma, csOftcrsa SJIeMeHToB, HaxoxAeHI4e IInoUIaAI'I rr

o6:serua

140 Cacrevsr ypanueHuil
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Ilpunocrceuue rc OOil COO @R fOC)
MEOY (COI-II Nb I I >

r41 Cucreuu ypanueuufi

t42 KoHrpolnn as pa6ota.Ilb7 ( YpanHenzr Ir HepaBeHcrBa)

t43 KoHyc, csoft crea oJIeMeHToB, HaxoxAeHLIe nnorqa.4u u o5reva

t44 Konyc, csoficrsa gneMeHToB, HaxoxAeHlre [norlaAIa u o6seua

145 Anarug KorrrponbHofi pa6orrr. r{uc:ronrre tf yHrquu

r46 TpraroHou erpr,rqecKr{e Qyuxulru

147 TpuroHorr,rerpuqecKr4e ypaBHeHlit

148 I{urun4p, cnoficrea gJIeMeHToB, Haxo}KAeHIre rrnorlaArl ra o6:seua

t49 C(fepa, urap, cnoficrBa gJIeMeHroB, HaxoxAeHLIe nnoruaApl r'I o6lenaa

150 flpeo6paeo Banrrs. TpuroHoMerpl4qecK?tx nrtpaxeHufi

151 llpouuo4Has. f eouerpravecxrafi u $ns uuecxrafi cnmcn

151 Brr.Iucreuue npoLI3BoAHI'IX

153

llpaenrr,nrte MHororpaHHIrKI,I, csoftcrsa 3 eMeHToB, Haxo)KAeHI'Ie

[norua.4r{ ra o6rerraa

r54 Tpanequx, csoficrsa oJIeMeHToB, HaxoxAeHple nnorlaAl

155 HaxoxAenue sKcrpeMylron Syuruufi

r56 Creuenu r.r KopHr{

t57 floxasarerbHlle ypaBu eHus v HepaBeHcrBa

158 Tpeyronsuzr, cnofi ctBa g JIeMeHTo B, Il axoxreHl'Ie nnorlaAl4

159 Tpaneqzx, cn ofi crsa 3JIeMeHToB, H axc,)K.4eHlre [noqaAl4

160 Ilorapu$rrluqecKl4e ypaB H eHl4.fl u H epaBeHcrB a

t61
Brr.{ucreHue npolr3BoAHbrx norapz$rraraqecKl{x o rioKa3areJlbHbD(

SyHrqufi

t62 flepnoo6pas r.as. 14 I{Hrerpa

r63 llaparue:rorp aMM, csoft crsa 3JIeMeHToB, H axo x(AeHI'Ie nnorlilAl4

a,)
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Ilpunocrceuue rc OOIT COO @R fOC)
MEOY <COilI lYb IL>t

Pou6, csoficrsa gJreMeHToB, HaxoxAeHl4e rIJIoIrIaAIr

COourOruenIls MexAy yIJIttMI{ rr cTopoHttMI'I B IIprMoyroJIbHoM
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llpunouceuue rc CtOil COO (@R fOC)
ATEOY <COLA Np I I >

A- r. mOpEKOSl,l{. E E. YYIbq|HCXAI

WJ

ryl rElsl
EJ FJ EI E]

KrctGbl

KOHTPONbhbIE PAEOTbI

A4q o6 qao6po3osoTenLfl ux ytpex.qex xi

&#ffiffiffiffi

2-c ['.ila.firt9

Ieomerp]r

Mocrna 2lX)J

M-A, H9e$cxar

KOHTPONbHbIE
FAEOTbI

10 '.11
KnacGbl

Ylei{r* Mti€
roq ra9lc*sffitedrlx

BaJosHii yO6*Hb

[,lRtDa

"npo{:n€li.$}gl)r
20re
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