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l . oFI{AtI XAPAKT EPI4CTI4KA

Bcrynn.re-nbHbre HcnbrraHtfl Ha 3KoHoMI4qecKoM $aryllrere Canxr-llerep6yprcxoro

I-ytrauurapHoro YHusepcr4Tera flpo$coro:oB lpoBoAflTcs. c [pr'IMeHeHI4eM AI'IcraHUI{oHHbrx

o6pasoeareJlbHE IX rexno,'IorI4i.
Bcrynureltnui 3K3aMeH opl4eHrlrpyercs Ha crpyKTypy 14

focylapcrBeHHofo SlcsaN,{eHa (Ef3) u cocraBJleH Ha 6ase

coAepxaHl{q MareM arlrqecKof o o6pasonauzr (llpuno xeuue 2).

flpzetr BcTynr.rTenbHbrx ucnstla]F.uit ocylllecTBnflercfl c rIpI4MeHeHIleM AI{cTaHUI4oHHbIx

o6pasonaretlbHblx TexHoJIorI4fi cneaylorqurrl o6paaou :

1 .Vcruoe co6eceAosauve.
2. Brnolu eHue 3alaurafi (peureHl4e MareMarlrqecKl4x 3ara'1)

flpu [poBeAeHr{r4 BcTyrrr4TenbHbrx utcrlblra:auit c [pIrMeHeHI{eM AIIcraHULioHHbx

o6pa:onareJrbHbrx rexHoJrorr4fi o6ecnequBaeres ugeuru$ura1:as nvqHocru o6yuarculefocs 14

KoHrpoJIb co6:loAenut. yCttoluit [poBeAeHI4t Meponpunluit, B paMKax KoTopbx

ocyuecrBn gercfl oueHKa pe3ynbraron o6yveuun. BcrynureJlbHble I4crblraHl4q npoBoAtrcs B

coorBercrBqlr c ycraHoBJ'IeHHbIM pacnI4caHLIeM [poBeAeHI4q SK3aMeHoB rlo Mocroncxouy

aper'reuu. /J,rr [poBeAeHVr Bcrynr4rerrbHblx tzcnr,nasufr B coorBerc'tBrrr c pacnucaHl4eM

nperonaBarenb u a6urypueHr nepexoArr no ccbrJlKe B clzcreMy Mirapolis. 3a qac Ao Harla,[a

3K3aMeHa Ha e-mail a6urypueura (:apaHee npeAocraBneHurrtZ B npl4eMHlro KoMI4ccI4Io

Yuunepcurera rrpr4 noAaqe IoKyMeHToB Anr ;t.racrvfl B KoHKypce) .uonxno upufiru rII4cbMo c

rrprrrnaueHueM Ha ne6uuaP.

Eclu ga 10 lrunyr Ao Haqa,[a 3K3aMeHa npLrrJIaIxeHI,Ie He IIp[IrIJIo, aoLITypI{eHT AonxeH

cpa3y coo6ulurr o6 sroNd nocpeAcrBorr,l rene$onHofi css:I4 cnequaJll4craM IlppleMuofi rouuccuu

(rer: +7(812)327-27 -28 uru +7(800)333 -52-02).

flpu [poBeneHr4tr BcrylrrrenbHbrx r{crrbnanuit e Sopve ycrHoro co6ece4onaHvt vr

BbrrrorHeHr{ s zalauuit r4crroJrb3yrorcr pecypcbl Bl4AeoKon$epeuqcnrsu. B Har{aJIe ycrHoro

Co6eceAoeaHI,I.s e O6qsareJlbHOM nOpqAKe IIpenO.4aBaTeJIb npOBo.UI'Ir r.rAeHrLlQLIKaIIUlo

Jrr4r{Hocrr4 o6yuaroulerocx, I.nfl uero o6yuarouluftcs Ha3blBaer pa36opql4Bo Bcnyx cBoa

Ol{O, AeMoHcrprrpyer pf,AoM c Jrr4rIoM B pa3BepHyroM Bu,{e [acnopT; rIpoBoAI4r ocMorp

rroMeuleHr4s, Lns qefo o6yuarorqufica, flepeMeulaq BI4AeoKaMepy krlru noyr6yx IIo

rrepHMeTpy noMeuleHufl. AeMOHCTpHpyeT fipenoAaBaTenlo IIoMeuleHI4e, B KOTOpOM OH

npoxoAH'r aTTecTauu ro.

B palrrax npuMeHeHr4f, AaHHoro 3,reMeHra [peloAaBarelro rpe6yercq o6rsarersHo

ycraHoBr4Tb B r,rcxoAHbrx lapaMeTpax BpeMeHHbIe ofpaHl{qeHl4q Ant IIpeAOCTaBIeHI'I'

o6yvarorquuuca orBeroB (penenufi) qepe3 cl4creMy Mirapolis. flpolon*treJlbHocrb
npoBeAeHr{q cooTBeTcTByroqefo BcTyrrr4TenbHofo I,IcIIbIraHI4t He AOJIXHa npeBbllxaTr ABIX

aKaAeMr,rqecKr,rx qacoB, qro rpe6yerca yqhrblBarb npl4 3aHeceHzLt IacxoAHbIX lapaMerpoB.

3a1ap1ue ro coAepxaHr.rrc 14 cJroxHocrr4 csopvrylupoBaHo raKIzM o6pasotu, qro6rt y

a6urypueu-ta He 6ruro Bo3MoxHocrlr vaittu rorosrtfi orBer n yve6Ho-Mero.ql4qecKl{x

Marepprar'rax tro Ar{cuurrJruH e r4rrv B ceru I4urepuer. BpetreHnofi pefnaMeHr npoBepKl'l

o f paH ur{r.r B aeT Q fl AHeM np oB e IeHZLfl, BCTynLITenbH olo vrcrrbrT aHufl,.

flocle 3aBeprxeHrrr lrpoxox1eHprfl Bcrynl,IrenbHblx ucnutauzft lpenoAaBarenb

BbrcraBJrrer 6a,r:nt o6yvatoutltxcq B 3neKTpoHHyIo BeAoMocrb.

flocle BbrcraBreHlrq pe3ynbraroB Bcryll4TeJrbHbx ucnsnar.uit B sneKTpoHHyIo

BeAoMocrb, rrpenoAaBarenb yBeAoMnrer rIppIeMHyIo KoMI4ccl4ro IIo releQouy vtrv ro
3neKTpoHHoii no.{re o Heo6xo4hMocrl4 ee perlzcrpa\un.

Bcryuure,rr,utrfi arcsaMeH no MareMarhKe e Cfl6fVfI cocrovr v3 Aecsrl4 za\auuit,

cocraBJreHHbrx r43 pa3AenoB Nq 1 n J\s 2 OcuoeHbIX MareMarllqecKl4x nousraft u Qaxron.
t{acrr I co4epNrar 7 za1asuit c KparKLrM orBeroM (Nl1-7) 6arosoro ypoBHt IIo

Marepr.rany Kypca MareMarlrKr4. 3apla:eus qacrl4 I cqurarorcq BIIIIoJIHeHHIIMI4, ecJII4

3K3aMeHyeMsrfi Aan eepnrrfi orBer B BrrAe rleJroro qpIcJIa I,IJII4 KoHer*rofi 4ecrruunofi 4po6u'

oueHoqHylo IxKany EAzsoro
xo4IaQzxaropa oJreMeHToB



gacrs 2 co4epNur 3 6onee cJIoxHbIe 3akaFlr4fl (Ns8-10) IIo Marepl','Iany Kypca

MareMaTrrKra. Ilpra LIX BbIIIOJIHeHIIII HaAo 3aII4caTb IIOJIHOe pe[IeHlle' coxpaHl4Tb n sopuare

Word 14 npl4Kperl4rb orBerbl B cl{creMy Mirapolis'

A6raryprlenrbl, Ilocrynarcurue n Cfl6fYII AoJIII(HbI:'^^rr,^rr^Tn.uuLTe 
rr

r 3HaTb MaTeMaTI4qecKI4e onpeAeneHI4q Ii TeopeMbl, npeAycMoTpeHHble IIpofpaMMoI4;

lyMeTbToIIHo14cxaToBblpaxaTbMaTeMaTI4I{ecKyloMbIcJIbBIII4cbMeHHoMI,I3JIoxeHu!|,
14cnonb3yt cooTBercTBylouylo cirMBonl4Ky;

lyBepeHoBJIaAeTbMaTeMaTI4I{ecKI{MI43HaHI,IqMI414HaBbIKaMI4'IIpeAycMoTpeHHbIMI4

npo.puttoft, yuet nplrMeHqrb I4x rlpu peileHl{I4 3aAaq'

BCryUurelbHoe I4cIIbITaHIIe IIO MaTeMaTuXe (nuCsl'teHHat pa6Ora) 
''IIl4-tCs 

OAI4H qao'

AtlgpelxeHlI'zanauuka6urypueHrstHeMofyT[olb3oBaTbcqKanbKynsTopaMu14
crlpaBoqHrlM:#ffi?:ilil[uoo1 

cneAyer no.upo6Ho rl3rlararb xoA peIIreHI4q' KoMMeHrI4pyn

raNAbI[ 3Tarr u [puBoAq o6oc*rosauuq ert6paHHrn\r [pneMaM; peKoMeHAyerct TaKXe

coxpaHsTbIlocJIeAoBaTeJIbHocTb3aFaqBIIonyqeHHoM3aI.LaHvv,III{caTbaKKypaTHop|
pa:6opuuno'r{JrbHo 

Br,rrro,rHeHHbrM cql4Taerct 3ara"ve, pe[reHl4e Koropofo npI{BeAeHo co

BceMI,I geo6xoAtlublMI4 |IpoMexyToqHbIMlI BbIqI4cJIeHL{'MlI' JI..I4II..KI,IMI4 B'IB.AaMI,I, AoBeAeHo

AO rIpaBI4nbHOfo ql',IoJloBolo oTBera' 
-.^m^r,ofr,trc nr.,rnRorrrrrcg rlo 100-6annrnofi

Orrenra 3K3aMeHalruossoft pa6orrr no MareMarl4re [poBoAurcq

[rKa.rre " 
onpaoan**" nu* cyMMa 6aJlrroe 3a BbIIIoJIHeHIIe KaxAoIo 3aAaHI',Ig 6ulera'

Mrn"*unut'"ft npo"oonofi 6ann rlo MareMaruxe - 27 '

3rgauenaqr4oHHar pa6ora cocrorrr r{3 AByx qacreft (l0 zafta]F]ui't), Koropble

o*""T;:lJ;:n'f#T:,\:, iliffil?f;b uerroe qucrro r{rrr{ KoHeqHas, recnrvuuar 4po6s'

EAuguuuu:vepeuufiIII4caTbueuyxHo.(Heo6xoAurrao3allucaTbpeueHl4ezalanuil),
B qacrr t^-puOor"t (l\r1-7) BKrIoqeHbI 3a,.a''"fl rlo BceM ocHoBHbIM pa3AenaM Kypca

M areM arl4 Ku : a,lre6plt v Haqar M areM arl'IqecKo ro aHNlv3a'

Bo eropylo qacrb pa6orlt BKrIoqeHbI 3arasv:

lS8 - sKoHoMurlecKoro coAepxaHllf, ;

N99 - reoMerpl4r{ecKat 3a4aqa;

Nb10- 3araqa c rapaMerpaMn'

flpn eblUOntanru zapaHuit' 8-10 Hyxuo [puBeCTI4 IIO'IHOe o6ocuoeaHH0e peuleHl{e Ir

3anl4carbaol""?o"r"a 
[paBlrnbHoe peureH're oAHo-ro 3ara'rrfl 6u,.eta B 3aBr'rcr{Mocrr4 or ero

TpyAoeMKo crrr vr cJloxHocrl4 craBflTcf, cneAylouue Oa'IIJTF'I:

3a3aralhflNsl -7 - craBl'tcfl5 6anroe r'rlu 10 6aruon;

3agana:HllflNs8-l0craeurcgl56arrrroBvIlft].206afftoe.

o3analtuecrll4TaeTcgnpailwbHopeu'teHHbM(oueuunaercrIIOJIHbIMKoJII4qecTBoM
BbrAeJreHHbr*-nu ,ro "ulin " 

6annon), ecni'I Ilocryrlarcul{M rIpI'IBeAeHbt ece ueo6xoAl4Mble

MaTeMaTr4r{ecKr4e, JIOfI'IqecKI4e I{ Apyfl4e BbIKJraAKI4', BbIBOAbI 14 rlpoMexyToqHble

BbrrrlrcJreHlrfi, a raKxe AaH rlpaBuJlrgltfr qucrogoil orBer'

o 3a peureHr4e 3AAAHVfl cHuJtt(temcn do 20 % ,annoe', ecJII4 OTCyTCTByeT OTBeT vrlwr He

rloJrHOCTblo onucaH npouecc peuleHl4t'

o Ec.nn B peuteHl,lll 3ALaHIIA I'IMeeTcq outu6xa HenpuHul{nua'[bHoro xapaKrepa' peIxeHIIe He

o6OCHoeaHo 1OJIHOCT6F6 I4J'11'I He AOBeACHO Ao KOHUa' To TaKOe 3a!'aH:fle OIIeHuBaeTcq

n on o e u u o il BbIAeJIeHHbIX Ha 3To 3arale.ne 6aru oe'

o Ec:ru sahanue He BblnonHeno (v peilIeHIII,I 3a/-{ail:fl, hMercTcq o4ua rpy6 ag ouu6xa ultu

HecKoJrbKo orlu6oK, I1OBJISKIII4X Uenpanu:nirstfi xoA peruenrar)' TO TaKoe 3aAaHI{e

oueHl4Baercs s 0 6amroe'



o6urue rpe6onaHur K BbrrroJrHeHr4ro zalasuit c pa:nepuyrblM OTBeroM: pellleHne AOJIXHo

6url MaTeMaTIIqeCKI,I rpaMOTHbIM, IIOJIHbIM; BCe BO3MOXHIIe Cnyqara AOJIxH6I 6rtrr

paccMorpeuu. MeroA", p"-.rrtr, Sopltu ero 3aIILIcH l'r <pOpltsI 3aII]acLt oTBera voryr 6rnr
p*notr". 3a peureHr.re, B KOTOpOM O6OCUOSaHHO IIOnyqeH llpaBl4nbnrrfi orner' BbICTaBJIseTcq

MaKcr4Mar,rbHoe KoJrr4rrecrBo 6artrloe, flpanzlrurlfi oreer [pII orcyrcrBllr4 TeKcra pelxeHl4t

oueHl4Baercq e 0 6artrtoe'

3rcnepru npoBepflroT roJrbKo MaTeMaTur{ecKoe coAepxaHl4e npeAcraBJIeHHOfO

peIrIeHI,Is, a oco6eHHo crvr 3arr4cr4 He yql4TblBaror'

flpranrepnrfit napuaut 3K3aMeHaur4oHHofo 3araHus. flpl{BoAutrcr e flpuloxeHrau Ns I '

2. UEJIb 14 3AAAI{I{ BCTyIII{TEJI6HI'IX I4CIIbITAHI4fr

Ile,ru BCT1IITSJIT,HOfO UC11t tTaHIlfl: BbItBI4Tb ypoBeHb KOMII9T9HTHOCTI4 14

noAforoBtreHHocrrr a6urypueura e o6racru arre6prt 14 feoMerpl'tu c IIeJIbIo ralluefturero

ocBoerll,Iq OOfl 6ara,raBp:'Iuta cooTBeTcTByIoIUI4x Han'paBJleHuft noArorosru'

3aAaqn BcryulirerrlbHof o Id crtbITaHuq
o rrpoBepKa3HaHAfl ocHoB MaTeMaTI.IKI'I B paMKax QeAepa,rrHoro focyAapcTBeHHofo

o6p*o"u.raJlbHoro craHAapra cpeAHero o6urero o6pa:onauza;

. oueHKa ypoBHs ocBoeHu.s 6asoeoro Kypca MareMarl4Kt4;

. oUeHKa IIoAfoToBJIeHHoCTI,I [oCryIIaIoUerO r o6yueHIIIo B By3e.

3. TPEFOBAHI,Ifl K OTBETAM HA BCTYTIUTEJIbHOM I'ICIIbITAHI{I'I

jrcsau e u'vn ru u i cn d oL t ttt' e u )ttt e nt u 
"l. flpou:eoAurt apuQuerr4rrecKr4 e Aeficrsuq HaA qI4CIaMu, 3aAaHHbIMI4 B BLIAe Aecqrl4qHF'jIx

u o6sgHoeeHHbIX Apo6eil; c rpe6yevrofi roquocr51o oKpylnsTb AaHHbIe qvclau

pe3ynbrarbr Bbrr{rrcJreHufi; no:rrsoBarbcf, crreul4iulbHrIltu ra6lulraMl4 Anq IIpoI{3BoAcrBa

srF{I4creH14fi.

2. rrpoBolr4rb rolr(AecrBeHHbre upeo6pasoBaH:afl MHofoqJIeHon, gpo6efi, coAepxalrll4x

nepeMeHHbre, Bbrpaxeuufi, co4epx(aurux crerIeHHbIe, IIoKurearetlbHble, norapuSrraurlecKl4e

I,r rplrroHoMerpllr{ecKI4e Synxuztl.
3. Crpoum rpa$nrcz tuueituoft!KBaAparzr{HOfr, CteleuHofi, noragatelruoft,

lorapuQuruqecxofi I{ TpI'IroHoMerpl'IqecKofi $ytttcultil'
4. Peurarr ypaBHeHuq r.r HepaBeHcrea nepnofi z nropofi crelleHu, ypaBHeHtIsvI

HepaBeHcrBa, rrpr.rBoAAx\uecflK HLrM; pelrarb cl4creMbl ypasueuuit I{ HepaBeHc:rn lepnofi

u nropoft crerleHr4 v npuBoAqulr4ecr K Hr4M. Cio4a, B qacrHocrl'I' orHoctrcr npocrefiruue

ypaBHeHur 14 HepaBeHcTBa, coAepxatuue cTeIIeHHbIe, IIOKa3aTeJIbHbIe,

:rorapz$truqeoKI'Ie pI TpuroHoMerplrqecKlre Qyut<uuu'
5. Peruaru 3a1ar1g Ha cocTaBJIeHI4e ypaBHeuuit u cI4cTeM ypanueHufi.

6. Vlzo6paxarb feoMerpr{qecKrie $uryprr Ha qeprexe u [poLt3BoAl4rb npocrefiime

IIocTpoeHI4.f, Ha TIJIOCKOCTIT'

7 . I4cnorssosarb feoMerpuqecKr,re [peAcraBneHlle rIpI4 peIxeHI4I'I alre6paltuecKl4x 3a4a.{' a

MeToAbI a,r re6pu H reo M eTpI,I V - rrpr peIxeHI'II4 reoMeTplIqeCKI4X 3AAas'

8. flponogurs Ha flnocKocTrr onepaqtrvr HaI. BeKTopaMI{ (c,roxeuue 14 BbIrruTaHI4e BeKTopoB'

yMHoxeHlle BeKTopa Ha uuc:ro) r4 rroJrb3oBamcq ceoficrBaMl4 3TI4x ortepaul4ft.

g. flortsoearbcr [oHqrueM rrpot43Bo4Hofi npr.r uccJleAoBanura Qyurquit' sa Bo3pacraHl{e

(y6ureaurze), ua axcrpeMyMbr v npu nocrpoeHl4u rpasur<on (fynr<qufi.



4. COAEPII{AHI4E rrPofPAMMbI

OcHoauste MareMarl{qecKl{e floHqrfiq r'r Saxru

Pasden lYbl. ADudt.uemuxa, anzedpa u uaqana aHoru3a

1. Harypa,'rbHbre qucJra (N). flpocrue u cocraBHble qvrcra. [elrarenr, KparHoe'

Hau 6 o_nr ur uit o'wuit Ae Jrr.rrenb. Hanu enlllree o6 rqee KpaTH o e.

2. flprz:naru AeJIIrMocrI4 Ha 2,3,5,9,10'
3. I {e;rsre qucra (Z). PauuoHar'rbHbre r{r4cJra (Q). leficrBufl, c parJLroHaJIbHbIMI4 rlvcilaMl,I'.

CpanHeH ze pauuoHaJIbHbIX r{LIcer'

4.tr4ppauuoHa,rrbHbre Lrr4c.qa (l). [eficrer4rei]bHble qI4cJ'Ia (R), npeacraBJleHl4e LIX B BIrAe

Aecflrl,ItIHbIx 4po6efi .

5, tr4:o6paNeHr4e r{ucen Ha lpruofi. Mo4ynr AeficreureJlrHofo qvrcra, efo reoMerpI4LIecKI4I4

CMbICJI.

6..gucroesre BbrpaxeHu.f,. PaeeFrcrBa, To)r(Iecrea. BrrpaxeHzt c [epeMeHHrn'tu' @opuyllt

coKpalrleHH Of O yMHO)( eHVrs'.

7. Crenent c HarypanbHbrM14 14 pallr4oHanbHbIMIr roKa3arerqun. AplrQnaeruqecruIfi KopeHb.

8, Mo4y,'6 AeficrsureJrbHoro v'vcra Ia ero csoficrsa. OcuoBHbIe MareMarlrrIecKlre repMI'IHbI

rr I4x cI{MBoJIIrqecKoe o6osHaqeHue.

9, OAno.rreH I,I MHoror{reH.
10. MnoroqjreH c oAnoft [epeMeHHofi. Kopeur MHoroqJIeHa Ha nplrMepe KBaAparHoro

11. rpexv:reHa (rpoprtlyna). Teopelra Buera. PagroNeHl4e KBaAparHoro rpexqneHa Ha

runefrHrte MHolr(ureJrz. Pa:,'loNeHVe MHofoqJIeHa Ha MHoxI4Te:ru (er,Iueceuue o6ulero

MHoxrr4Terq 3a crco6rcu, cnoco6 rpyntrhpoBK].t, LIcnoJIb3oBaHLIe $opuylt coKpaIrIeHHofo

yMHOXeHnr). [e,'reHue MHOfOqJ'IeHa Ha MHOfoLUIeH. Teopeva Be:y.

12. OrrpeaeJreHue $yrlruran a cnoco6sr ee3a1aHr4s. Ceoficrea Synxuna' O6lacrs

orrpeAeneHuq, MHo)(ecrBo 3HaqeHnfi $ynrcunu. Bo:pacraHl4e , y6rrnaHue Qyuxuzfi;
r{erHoo'r'b , HeqerHocrb; nepuoAr4rrHocrb $yHxuufi. @yurqur, o6paruar Aauuoil'

13. o6uraq cxeMa r4ccneAoBauzr Synxuuu. 3relre'rapHbre $yuxquu tg : c, y = lu + b 
,

K
t--t y-- ) , a -._uny=lxl-' x y=ax'-lbxIc y=",1x y=x 

)uuxceoficrea.
tr4..rr.aouurr. 6yrrnuufi. flocrpo.rr. .pu6r*o" rn"r.rrapHllx $ynrquft.

1 4. flpxnaa u o6paruar^ npotropqroHaJlbHocrlz.
15. Vpanneurae. Kopul't ypaeneuvfi. floHsrue o paBHocllnbHbx ypaBHeHutx.

16. Ilunefinbre ypaBHeuux. Kea4parHbre,6uxna4parHble ypaBHelo:zs. Ypanuenu.a,

cBoAf,nlrzecq K KBaAparHblM. Cnoco6u peureHuq ypanHeulafi 3-fi,u 4-i,t creIIeHI'I 14

ypaeneHr,lfi cBoAJ4Mbrx K KBaAparHuu. BuArt I,Ippaul{oHanbHbIX ypaeHeuIafi, ux

orrr4rlrTq H Bap14aHTbr peureHufr. PeureHue HepaBeHcrB, coAepxaql4x nepeMeHHylo noA

3HaKoM MoAynq. YpaeHeuur c napaMerpaMl4.



17. HepaneHcrBa Lr MeroAbr r4x pelreHr,rfi. PasHoczJlbHocrb HepaBeHcrs. Cnoficrea

HepaBeHcrB, o6qrafi BrrA MeroAa r,rHTepBanos. MeroA rIHTepBanoB AJII paIIIloHaJIbHbIX

$ynxqufi . Alre6pauuecKr{e, vppaqrroHaJrbHble HepaBeHcTBa LI HepaBeHcrBa c MoAyneM.

18. Cllcrevrbl ypaBHeHufi ra ueroAbl I,x pemenur (rpa$nqecrrafi MeToA, MeToA

noAcraHoBKlr, MeroA alre6palrvecKoro cJIoxeHI{t, MeroA 3aMeHbI nepeuenHsx).

Cucrerrlrr u coBoKyrrHocrr,r HepaBeHcrB. Or.lu,rus, [pu perrreHllu cLIcreM ypasueuuit' u

HepaBeHcrB. MeroA vHTePBanoB.

19. gucnonbre nocneAoBareJrbHocru. Oupe4eJIeHpIe u cBoficrBa nporpeccl4fi. Ocuonnne

(fopruynu 4nx apuQueruqecrofi u reoMerpllqecroft uporpeccfift. C1"uua 6ecroneqno

y6rmaroqefi reovrerpuqecrofi rporpeccrll4.
2 0. Ocnonnrre npo6leMbr MareMaru.recxofi tpoprr,raquu. Texcrosrr e 3a4arilr

3KOHOMI,IqeCKO|O COAeplKaHI4fl (zala'lunaYo, cJIolKHbIe yo n lp.)
21. flor<asareJrbHuur $ynxqux, ee csoficrna u rpaSur. Me:roAu ynpouleHplt rloKa3areJlbHbx

nupaNenufi . Peruenue rroKa3aTeJrbHbx ypaBH elJuit u HepaBeHcTB.

22.Ilorapnrfrr.mr: oupeAeneHr.re r csoficrna. Jlorapu(frr.ruqecKtuI (fyurqnr, ee cnoficrna z
. rpa$ur. MeroArr yrpoueHrrr norapu(furaqeckux BbIpaxeHLIft. Pernesue

norapr,r (f rvrraqe cKI,Ix ypan nenufi LI H epaBeH crB.

23.fpalycHoe r.r paALraHHoe r.r3MepeHlre yrnoB. OcnosHHe rpuroHoMerpl{qecKrle

Synrou{r(/= 
slnx, != cosx' ! =tgx,! =97#) raraxceoficrsa.

flpeo6pasoBaHlre rpaQuxon rpllroHoMerpuqecKux (fynrqnfi .

24.3asucnMocrr.r Mexly rpr4roHoMerpurrecKl4Mz $ynrunxMla oAHoro apryMeHTa.

OcHoeHrre $oprr,rynu rprrroHoMerpzn((foprvrynbl rIpLIBelleHkrs:, (foplraymr cnoxeHut;

$opuynrr AsoftHHx 11 rIoJIoBpIHnrrx I'rnon )
25. TpzronoMerpl,IqecKlle ToX,{ecTBa I,I npeo6pasoBanufl. MeroAu yfipouleHr1t

Tpr.rroHoMerpr.rqecK[x BbrpaxeHr.rfi. llpocrefimrle rpl{roHoMerpllqecKl4e ypaBHeHvIfl u

HepaBeHcrBa. BzAtr rplrroHoMerpr4rrecKl,Ix ypanneuufi Id Mero.ubl Iax peurenufi.

26.HenpepbrBHocrb, MoHoroHHocrb 14 sKcrpeMyMbl $ynKIIeIfi. OnpeAeleuue rpeAena LI

lpon3BoAHofi (fyurcqzu. Csoficrea npeAena, [pLIMepbI BbItIrIcJIeHpIr upocrefiruux

rrpeAenoB. Ta6lzqa [por,r3BoAHru<. flpanuJla LI TexHI4Ka AI{(b S epeHllkt poBaHI4t.

feonaerpuuecrufi cMbrcJr npor{3BoAHofi. YpanneHl{e Kacarelrnoft x rpaQuxy (fytrquu.
BrrqucreHl,Ie rllttoBbrx [poI'I3BoAHbrx.

Pasdel JYb 2 .feouempun.

1. flonsrue nprlrofi, Jrfra, orpe3Ka, yfJra, nrocrofi $urypu, ee nnorlaAz. Tunrr IIJIooKI'IX

$uryp, ux cnoficrna.
2, MuoroyrolbHl{K, efo BepIxuHbI, cropoHbl, AIlaroHaJII'I, cyluMa yrnoB.

3. Tpeyrolrnrar. Br.rArr ra cnoficrsa rpeyronbHllKoB. flo.qo6ue 14 npLI3HaKI4 noAo6us

TpeyroJrbHrzKoB. Me.4uana, 6zccerrpuca, Bblcora. Csoftcrsa panno6e4peHHoro

TpeyronbHI4Ka.

4. gerupexyroJrbHtlKr4: napanneJrorpaMM, npsMoyronbHplK, polr6, KBaApar, rpaneunr. I'lx
ceoftcrsa.

5. Teopevra lluQaropa. Peneuue rpeyronbHl4KoB.

6. Orpyxnocrb r{ Kpyr. OcnoeHrre rroHrrr,rt 14 TepMLIHbI. YpanHenue oKpyxHocrlr.

Blucanuas B TpeyronbHlrK pr olucaHHar oKono rpeyronbHl4Ka oKpyx(Hocrpl.

7. I-{eurpalrHrrft u snucaHnrrfi lurr.
8. IInorqaAT MHofoyronbHr4KoB. Ceoftcrsa uoulaAefi. (Dopuynrr rrnouaAll rpeyroJIbHLIKa,

IrapanJlenorpaMMa, rrpfl Moyf onbqr.rKa, pou6a, KBaApaTa, Tparreur{r4.

9. ,{:runa Ayrr{ oKpyxHocrlr. Paluauuas Mepa yrna. flnoulaAr Kpyra I{ rlnoulaAb ceKTopa.

1 0. IIoao6He. IloAo6ssre (f urypu. Orrroruenne nnonlaAefi noAo6slx Quryp.
1 1. llonsrze BeKTopa, ero KoopAr{uar. ,{erenue orpe3Ka B AaHHoM coorHollreHuu.

12. fiefiuyr4t c BeKropaMr'I. Crar-f,pHoe rpoLl3BeAeHI4e BeKropoB.



13.llnocxocrr. Ilapal+enbHbre u nepeceKarorquect rIJIocKocrLI. flapanneJlbHocrb npruol
r,r rrJrocKocrr.r. Yrol npruofi c urocr<ocrblo. llepnen4uxynsp K nJIocKocrI'L

14..{eyrpauHble yfnbl. Jlunefiuuft yron AByrpaHHoro yrna.

llepneu4utcyJltpHocrb ABlx rnocKocreft .

15. MnororpaHHr.rKr,r. I4x neprunubr, fpaHrr, AuaroHiIJIrI. Ilpruax rI HaKJIoHHafl rIpI{3MbI;

nqrpaNrv11a. llpanranrnax npr.r3Ma u [pzIBI{JrbH€uI ilvpaMulLa.IlapannelerrvrleAhl,I4x
BI4.IIbI.

16.Or.rryprrBpaIIIeHI,It: qunLIHAp, KoHyc, ctfepa, ruap. I{enrp'AIIaMerp,pa4rycc(peprru
lnapa. fllocrocrr, KacareJlbHar rc c(pepe.

17. Oopnrynbr rrnouaAefi uonepxnocreft ra o6reruoe Ten BparrleHlrr.



5. IEPETIEHb BOIIPOC OB B CTYfIIITEJIbHOI O IICIIbITAHI,Ifl

Ilpunouceuue I
Marepua"rrbr Ars [poBeAenuq

3K3aMeHa rro MareMaruxe 2019 /20l20yt.roga



(Deqepaqus HegasrclrMblx llpoQcororon Poccuu

canrcr-Ilerepoyprcrcnfi Iaylranurapnrrfi yHIrBepCIrTer nporfcolo3oB

YTBEP,,MAIO:
PerroP A.C. 3AIIECOIIKI4I'I

((-)) 2020 r'

SrcsaMeu rlo Arrcq[[Jrr{He <<MareuarrrKa>)

BaPnanr J\b 1.

Vacmu 1.

Omeemom ua sa\auun l-7 donucuo 6wmu ueJtoe quano uJtu KoHeqnan decnmuvHan dpo6u.

Ei)unu*ot uuwepeuufi nucflmb He HyJrcHo.(Heo1xoduMo sanucamb peureHae sudanufi)'

1. BH.rucrllrr: (3a Bbr[oJrHeHlre 3aAaHtrfl.He 6olee 5 6aruon)
l-

t/Js '(./Vs + VJs )o

2. Pellrzrr )?aBHeHlre (n orner 3anLICaTb npol{3BeAeUUe xopuefi):

(aa nrruolueHlle 3aAaHvIfl:ne 6onee 5 6alnon)

7x2-3x+2 -1
3. PeIIIraTb HepaBeHcrBo (n orner 3a[ucaTb cwMy IIenbIX xopnefi):

(sa nrrnoluenl,Ie 3aAar{nfl:ne 6olee 10 6allon)

Ioglx+ log, x-2<0
4. Peruurr 3aAaqy: (:a nrrnolHeHl'Ie 3aAaHuflHe 6olee 5 6annon)

g A egc lC:90",AB:5, cosA:0,8. Hafiruare BC'

A

5. Perurarr ypaBHeHlle (n orner 3aIII4caTb KoJII'IqecTBo IIeJIbIx ropuefi I43 IIpoMexyTKa

lo trlL ' r ): (3a BbIrIoJIHeHrIe 3aAaHVs.He 6olee 10 6allon)

sin2 x -2sinx 'coS-x = 0

6. Peruure cucreMy ypanneuuft( n Orner 3afll{carb cyMMy xopnefi):

( ga srruorHeHlle 3araHkrflne 6olee 10 6aruon)

7 . Brrquclum (ra BbrrroJrHeHIIe sAllalFi]/ls. ne 6olee 5 6anlon)

Ha pucynxe zro6paxen rpa(fur (flurcqura y:f(x) I{ KacarerlbHa'I K sroMy rpa(prarcy B roqKe c

a6cquccofi, pannofi 3.Hafilure3HaqeHlle rpoI43BOAHOft sroft (fynr<quu n toqKe ' x:3



Vacma 2

Ifpu eomonHeHua sudauufi 8-10 npueedume noilHoe ofiocuosauHoe petaeHue u omaem-

8. Peruuru 3aAatry: (:a errnolueHl,Ie 3a,4aHvIslae 6glee 15 6annon)

ENeN{ecs.rHuft AoxoA ceMbr,r cKJraAbrBaercs.pr3 3apnJlarbl orlla ll 3aprlnarbl Marepl4.

3apnlary orqa yBenwlnnusa4}Yo, a 3ap[Inary MaTepI4 -sal'Yo, B pe3ynbTaTe qefo

ceuefinrrft AoxoA yBerktrrprnc.f, ua2}Yo. Cxomro npoIIeHToB or ceuefiuoro AoxoAa
c o cTaB Jrr Jra Ao rlo BbIIrre H LIt 3 apnnaT a rv,ar epu?

9. Penrvrrr 3a1arry: (ra nrfionneHl,Ie 3aAaHVs.He 6olee 15 6annon)

O6renr nepBoro rlrrnlrHApa paBeH 12 vr3. Y eroporo rII4npIHApa Bblcora B rpll pasa 6oluue, a

parkryc ocHoBaHlrr - B ABa pa3a MeHbrxe, qeM y rrepBoro. Hafi.lu'te o6terrr BToporo

rlr{nvH.4pa. Orser lafire n r<y6uuecKl,Ix Merpax.

10. Peunarr crrcreMy: (ra nsrnouneulle 3aAaHvIA He 6onee 20 6auron)
Hafilure Bce 3HaqeHkrfl. a,TrpuKaxAoM lr3 Koropbrx ypaBHeHI,Ie zMeer xors 6rr oAkIH KopeHb.

ax -l3x- l" * all = elx - tl

flpeAce.uarenb npeAMetuoft rour.rccpru
NO MATCMATLIKE



6. YI{EBHO -METOAI4TIECKOE I4 T{HO OPMATII4OHHOE OBECIIEqEHI4E

JIIITEPATYPA

Ocuoeuan

1. C6opuur KoHKypcHbrx 3a$aqrro MareMaruKe Anq rocrynalouux n BY3u (c

perneHr4rMr,r). IIoa pea. M.ITI.CKaHaBLI. M.Ourar<c, 2013 r. Kn. 1,2.

2. i-Uup"rr"" LL@. MareMarlrKa Arur rrocrynarorll4x s BY3u 6-e us[,. M.I'Isa. Apotbu, 2006'

3. -flqenro vI.B. uap. Ef3. 4000 gala.{ c oTBeTaMI4 rlo MareMarure. EagosHft z

upotf unrnrrfi yponnu.'3arcprrrufi cerMeHT' M: 2017

4. Illavrurern B.M. TeruaruqecKr.re recrbr An-s roAroroBKl{ K Ef3. Pocron n/,{.: @euurc'

2003.
5. Jlauno n.A. Ef3 2016.
' M.,2016
6. Bpuenrcran H.-f.,Illu6acon JI.II., lllz6acoea 3'O'

MareMarI,IKra. Apu(fn'rerura. Alre6pa' 10-1 I I<rt':

Mareuarr.Ira. 3rcnepr n Ef3 I n-[,. Jlanno, M. A' flolon' -
3a crpauuqauu yre6nnra

lloco6ue AJIS yqauuxcq.- M. :

llpocneqeuue, 2008.- 192 c.

7. 3erursroe A.H. Anre6pa*. PauuoHaJrbHbre u uppallvoHilJlbHbre alre6pauuecKlre 3al'aqn:.

y.re6noe noco6r,re.- M.: Buuoru. Jla6oparoput snavuit,2006. - 319 c.

g. Ionot" B.B.3a,uaqu c napaMerpauu. flpuvreHeglIe csoficrs (fynxqufi, upeo6paroBaglre

HepaBeHcrB.- M.: APKTVI,2}O7.- 64 c.- (A6urypuenr: foronraMct K Ef3).
g. MopAronzu A.I4.,fnu:6ypr B.2., JIaBpeHrbeBa H'IO. < Mareuaruxa' flom6rfi

cnpaBotIHI4K Ans noAroroBrer r< Ef3> M'ACT, 2010'

flononruumenbHan

1. ,{opo$eee f., florauoe M. lllxonbnsrfi yre6nur <MarenraruKa Ans nocryllarculllx B

ny:u>.7-e zs4. M. :,{Po$a, 2005.

2. I-{rmruu A.f.,lluucwria A.I4. crpaBorrHoe noco6ue rlo MareMarI'IKe c MeroAaMI'I

perneHr4r 3aAatr Anr rocrynarcurrx B By3bI. M.OHI,IKC,2005.

3. il4uput C.M.,Ilolynoczr lI.B.3aAa.ruM.V1. Cranasu c peIxeHI'I{Mr. - Mnncx, 1997

4. l[r,r6acoe JI.[I., IIIu6acoBa 3.O. 3a crpaHI{IIaMLI yre6Hura MareMarI'IKI'I.

Mareuaruqecxrafi aHaJrr.r3. Teopur BepotrHocrefi. 10-11 lcn.: floco6ue Nts
yqaurl4xct.- M.: flpocBelrleHlle' 2008'- 223 c'

5. Melrnr.IrouVI.VI., Cepreen Z.H. Kar pelxaTb 3a'iaqu no MaTeMaTI'IKe Ha

BcryrILIreJIbHbIx 3K3aMeHax . -VIsn'. Mf y' 1 994

6. _flqenr<o I4.B. -flruenr<o ?I.B. Ef3-2020. Mareuarura. llpo(fulumtfi ypoBeHb.

Tunoerre gK3aMeHarlrroHHbre Bapr4aHTbL Haquonalruoe o6paroBaHlle, 2020 .

7. IJrruxun A,f., fluncxuit A.14. cilpaBoqHoe noco6ue no MareMarl4Ke c MeroAaMLl

pelneHldq 3araqAnt ilocrynarcrrrx B By3bI' M'OHIIKC,2005'
8. 3a/la,lv rro 3JreMeHTapHofi MaTeMaTVKe ilHAI]'adlaM MaTeMaTl4qecKofo aHuIu3a.

Eauypun B.A. M.: Ougnauur,2}05.
g. 3ara,auc rapaMerpauu. fopnrurefin n.l .,floloncrraft B.8., -flr<np M.C' Kues: Ptr4A

"TeKcr": MII "OKO" ' 1992

Ilnmepnem-pecypcb,

1.

2. http://www.resolventa.ru/ (.{evo napuauru)

3 . http ://matheqe.rL/or/eselMain



4. http://www.ege.edu.ru/
5.

6.

7. IJIOCCAPVTN

A6cuucca (.nar. clouo abscissa - <(orpe3aHnar>>). 3auMcrs. us (fpanq. t3. B Haqane 19 s.

@panq. abscisse - vB rrut.3ro oAua r{3 AeKaproBbx KoopAuHar rorIKI'I, o6rtuuo [epBall,

o6osgaqaerraax 6yxnofi x. B conpeMenHoM cMbIcJIe T. ynorpe6neH BnepBble HeMeUKLIM freHbIM
f. Jleft6sraueu (1675).

Arccuoua (rpeu. cJIoBo axios- qennufi; axioma - ([pI'IHsTI'Ie tronoxenvlfl>>, ([oqeT),
(yBaxeHr.re), ((aBTopurer>). B pyc.r:. - c llerponcKl4x BpeMen. 3ro ocHoBHoe rIoJIoxeHI'Ie,

caMoorreBr4Asrrfi rrpprHuun. Bnepnrre T. ncrpeuaercfl'y Apucrorels. I'lcnomgoBaJlct B KHpIrax

EerrrAa <Haqala>. Bonrm)ro ponb cbrfpanu pa6orrr ApeBHerpeqecKofo yqeHoro Apxuue4a,

roropgfi c(fopuynrapoBaJr aKclroMbr, orHoctlqllect K LI3MepeHI4ro BeJILttIIrH. BuaA n
aKcproMarr{Ky BHecnu Jlo6aqescruft, flam, fleano. Jloru.IecKz 6esynpevusrft cnucox aKcI4oM

reoMerpr.rrr 6su yraaan HeMeuKr{M MareMarl{KoIrr fulr6eproM Ha py6exe 19 u20 nr..

AuoQetra (rpeu. cJIoBo apothema,apo - ((oT)), <us>; thema - (fipunoxeHHoe>,

(rrocraBJreHHOe)).

1.B upanr,rnbHoM MHoroyronbHlrKe anoQenra - orpe3oK rIeprIeHAvKYMPa, onyllleHHoro I'I3 ero

rIeHTpa na nro6yro LI3 efo cropoH, a raKxe ero AJII4Ha.

2.B npanulrnoft nupavll4e alo(feMa - BbIcoTa nro6oft ero 6orosoftrpauu.
3.B npanunurofi yceuenuofi nupavuAe ano$eMa - Bblcora nro6ofi ee 6oxonoft rpaHI'I.

Annnurcara (nar. cJroBo applicata- (npunoxennar>). 3ro oAua I{3 AeKaproBbIX KoopAI'IHar

ToqKr4 B npocrpaHctne, o6rruHo rperbt, o6ogua'Iaev.at' 6yt<r,oit Z.

Euccercrpqca (nar. cJroBa bis - <Aeaxru> ra sectrix -(ceKyrqar>). 3aNnacrn. B 19 s. us QpaHII.

13. r.rle bissectrice - BocxoAlrr K Jrar. cnoBocoqeraHlrlo. 3ro upruax, upoxoAflIrliu qepe3

Beprrrr4Hy yrnav Aensqat ero noIIoJIaM.

Bercrop (lar. clono vector - (Hecyrulzft>, <Hoclaters>). 3ro nalpaereuHrrfi orpe3oK np.ruofi, y

roropofi oILrH KoHerI Ha3brBaror HarraroM BeKTopa, Apyroft KoHeII - KoHIIoM nerropa. Sror
repMr,rH BBen llpnaHAcrcuityueHrtft Y. faunnrrou (1845).

BeprurcalbHbre yrJrbr (lar. clona verticalis - (BepilI,IHHrrft>). 3ro uaprr yrnoB c o6rqeft

nepruuHOfi, o6pa":yeuble [pI,r nepeceqeHwl 
^Byx 

flpsMbrx TaK, qTo cTopOHbI oAHOro yrna

-[BJUIIoTct IIpOIonXeHLIeM cTOpoH Apyroro.

Beporrnocrb - rrlrcroBair xapaKTepr{crrrKa cTeneHI4 Bo3MoxHocrI,I notBJIeHI'It olpeAeneHHofo

co6rrrus B Tex r,rJrr{ r{Hbrx olpeAeneHHbrx, Moryrq[x IloBTopsrbcfl HeofpaHl'IqeHHoe qucno pul3

ycnoBuqx.

Ierccaagp (rpeu. crroBa geks - (trrecrb) u edta- <rpaHr>). 3ro ruecu4rpaHHllK. 3ror T.

rplrrrlcblBalor ApeBHerpeqecKoMy yqeHoMy llanny Alelccau4ptlftcxouy (3 nex).

feouerpur (rpeu. cJroBa geo - <3euls> u metreo - (I.r3MepflIo>). Ap.-pyc. 3aI{McrB. u3 fpeq'fl3.
gacrl MareMarr4Klr, r.r3frarcqiu npocrpaHcrBeHHble orHoIneHI'It lt Soprvrn. T. nosnlulcs n 5

BeKe.IIo H.g. B Emnre, Banulone.



feonrerpuqecrclrfi cMbrcJr orrpeAeJreHHoro IrHTerpaJra - oilpeAenennrrfi I{HTerpaJI or
(fynxuzu f(x) no orpe3Ky [a; b] panen rnoua,4rr Kpr.rBonr.rHefiuofi rpanequu

Ieolrerpu.recrcufi cMbrcJr rrpor{3BoAHofi - ecru (lynrcqux y: f(x) LIMeer [poI43BoAHyIo B

roqKe x, TofAa cyqecrByer KacareJlbHtul K rpa(puxy srofi (pynrqrl'I B

roqKe M0(x0;y0), ypaBHeHI,Ie roropofi y-y0:f(xo)(x - xo), rae f(x0) :tgtE ,rqe r- yron

HaKJroHa grofi Kacarelruofi K ocu ox.

Irauep6ola (rpeu. cnoBo hyperballo - (rpoxoll(y qepe3.{ro-nu6o)). 3auucrn. s 18 e. r43lrar. fl3'

3ro HegaruKHyrru Kpr,rBas r{3 AByx HeorpaH[rleHHo npocrllpaloquxcq eerneft. T.eser

ApeBHerpeqecrufi yreusrfi Aunolonufi fleprrlcruft .

fuuorenyra (rpeu.clono gyipotenusa - (crrrl{Barouat)). 3anlcrs. v3 nar. as. n 18 n., n

KoropoM hypotenusa - or rpeq. cropoHa [psMoyronbHofo rpeyronbHllKa, Jlexalqil{ nporI,IB

nprryrorb yrna. ,{penHerpeqecKr.rfi yrenrrfi EnKII,IA (3 nex ao n.e.) BMecro 3Toro repMI{Ha rrkrcaJr,

(cropoHa, Koropa;I crtfuBaer npruoft yron).

Ipaqyc (nar. clono gradus - (([rar), (cryrreHb>). E.qpIsnqa I43MepeHutr rlJlocKoro yrna,paBHan

Il90'aacru lprMoro yrna. ZsuepeHr4e yrnoB B rpaAycax rotBl4nocb 6onee 3 ner uasaA n

Banraloue. O6osHa.IeHns., HaroMvlHarorqrre coBpeMeHHbIe, ucrIoJIb3oBaJILIcb ApeBHerpeqecKLIMI'I

freHbrM flrorelteeu.

fpaQurc (rpev, cJroBo graphikos- (HaqepraHnrrfi>). fpatfur (fynxqnu - KpLIBaTI Ha nJIocKocrI'I,

u: o 6paNae v,afl 3aBLrcLtM o crb Qy"ttquu or apryM eHTa.

[naronalr (rpev. cJIoBo dia - <uepe:> n gonium - (ylon)). 3ro oTpe3oK upxtvtofi,

coeAprHf,rorqufi.1ise Beprflr.rHbr MHofoyronbHrlKa, He Jlexalque na oAnofi cropoHe. T. ncrpevaercr

y ApeBHerpeqecKoro yqeHoro EsKnIaAa (3 ner 4o n.e.).

[narvrerp (rpev. cJroBo diametros - (no[epeqHl{K)), (HacKBo3b), ((I43Mep.sroqufi)) z croso dia -
(Mex,4y)), <clcnosU). T. <Aeleuue) B pyccKOM.l3blKe BnepBble BcTpeqaloTct y
JI.(D.Marnzuxufi.

[uQr[epeuqrraJr (lar. clono differento- (pa3Hocrb)>). ero TJIaBHaJI qacrb rpupauleHu-l

Synrqura, paB1as, [poI43BeAeHI4Io llpopl3eoAHofi (fyHrllru y: f(x) Ha IIpI4paIIIeHue

apryMeHra Ax: dy:fl(x)*Ax. Tax rar Ax:dx, rody:fl(x)*Ax - rpoI,I3BeAeHI4e rpoll3Bo.Usoft

$yHxquu y: f(x) Ha Av(bQepeHrlrzarr apryMeHra dx.. 3ro o.uHo pI3 ocHoBHbIX rrolostuir

MareMarlrqecKoro alaJru3a. Sror T. Bcrpeqaerct y HeMeIIKoro yqeHofo f. Jlefi6uuua B 1675 r.

(ony6nuroBaHo B 1 684r.).

[ercaprona rrpflMoyroJrbHafl crrcreMa KoopArrHar B npocrpaHcrBe - 3To rpl4 B3avMHo

nepreHAr.rKynrpHbre rrprMbre: Ocs a6cqucc (ox), ocb opAI4Har (oy) z ocb anrlnaKar (oz) u

HaqirJro KoopAlrHar (o). llnocrocrrr, lpoxor&lu\ae qepe3 ocl4 KoopALIHar, Ha3blBarorct

Koop.UIIHaTHbMLI. Onu Aelsr upOcTpaHcTBo Ha 8 o6nacrefi - oKTaHToB.

l-+l

lruna Bercropa - oro paccrorHr,re Mexry HarranoM LI K.HII.M BeKropa. o6ognaqen""t lCEl

locronepnoe co6rrrue - 3To co6srrze, Koropoe B pe3ynbrare LIcnbITaHIas o6sgarerlHo

ilporcxoAl4r. O6osHaqenrae: O.



3nalrenareJrb - qr4cJro, rroKa3blBaroqee pa3Mepbl Aolefi eAI4HLIUbI, 143 Koropblx cocraBlleHa

Apo6r. Brepnue Bcrpeqaerc fly Bv3aHTnftcroro freHoro Marccnua fllanyAa (rconeq 13 nexa)'

Ilnrerpal (lar. clono integro - (BoccraHaBJILIBarbD unn integer - <qelHft>). 3aurucrn' no

"topofi^rronoBr,rHe 
18 s. rc $pa"u. fl3. Ha6ase rar. integralis - <qelrrfi>, {{uolHufi>. O.{no zg

oa"b"""r" nonsruft MareMarr,rqecKoro a:rarvrga, Bo3HlrKrrree B cB.f,3l{ uo'rpe6uocrbro I{3Mepf,Tb

nJrorqaAr.r, o6teMrr, orbrcKr4Barr (fy'nxquz IIo I{x [porI3BoAHrnra. O6rrqno 3TI'I KoHllellquu

rrHTerpana cBr3brBaror c Hrroronou u Jlefi6ng{erra. Bnepnrre 3To cJIoBo ynorpe6un B neqarll

-".q. y".;61;,;1fi fl,.Bepnynnr.l (1690 r.). 3uax J - crunugoBal*as.6yrna S or nat. cnoBa summa -
(cyMMa). Bn'epnrre rotBlulcs y f. B. Jleft6nuqa.

llnrepnan (lar. clono intervallum - (rpoMe)KyroK), ((paccrotHl{e>). MnoNecrBo

AeficrsureJrbHbD( tIIrIceJI, yAoBnerBoptrcqee HepaBeHcrBy.

IlppaquonaJrbHoe qucro (r. crrono irrationalis - (Hepa3yMnsIft>). r{utclto, He tBJUIIouIeecs

puq"o"*"nuu. T. BBen HeMeUx. yrenrrfi M.IIIruSelL (1544). Crporar reoput

upparlrroHaJlbHbtx r{ucel 6nuta [ocTpoeHa so 2-Oir IIoJIoBI{He 19 sexa.

Ilcugranue (srcnepuueHr) - ocyuecrBJreHl4e olrpeAeneHHoro KoMrlneKca yclonufi.

lI cxoA - p e3 ynbrar vrcrrbrr alvls' (co 6rrru e).

Korvr6uuaroprrKa - Jrar.cnoBo combinare - (coeAl4Hsrr>. PagAen MareMarLIKIiI, B KoropoM

ll31l.larorct pa3nr,rrrHble coeAr,rHeHllt ra pa3MeIrIeHvIg,cBs3aHHbIe c noActlerorrl rou6unaquftus

SJTeMeHTOB AarlHoro KoHerlHoro MHoxtecTBa.

Klaccu.recKas BeposrHocrb co6rrrlrs A - sro orHoIIreHI'Ie q]lcJla N(A) eleueHTapHbx

r.rcxoAoB, 6laroupurTcTByloq[x co6lrrnrc A, r o6qeuy rrvcny N ecex paBHoBo3MoXHbrx

gJreMeHTapHbIX I4CXOAOB I{CrIbITaHI4t.

KorruneapHble 
".*tonll,-rrTo 

BeKropbl, Jlexalqre na oAnofi uprltofi vlltuHa IlapannenbHblx

nprMbIX. o6osHaqeHue: 0l I o.

KolruauapHbre BeKTopbr - 9To BeKTopbr, Jrexar[ne s oAHofi nJIocKocrLI vllru B rlapaJlrlenbHbrx

IIJIOCKOCTSX.

Kouuer<cgoe qucJlo z - gTo yloptAoileHHarl [apa 4eficreureJlbHbx qlrcert (x;y), nepeoe u:

Koropbrx x Ha3brBaerct 1Leitctuurelrnofi qacrblo, a BTopoe qrlcro y - MHI'IMofi qacrrro.

O6o:uaqaerct: z:x-tiy. C14rr4eor i nagtrsaercs NrHllrdofi eAunzqeft. O6osHaqeHze:x:Rez; y:Imz'

Kpunomaneftnas Tpareqrs - ero Qzrypa, oIpaHI,IqeHHarI cBepxy rpa(purou

6ylrrcuuu y=f(x) (f(x)>0), cJreBa u cnpaBa coorBercrBeHHo rIpflMbIMI{ x:a r x:b, cHI'I3y -
orpe3KoM [a;b] ocu OX.

Mareuarn6a - HayKa o Konr{trecrBeHHbrx orHolrreHl,Itx u [pocrpaHcrBeHHblx $opnaax

4eft crnureJlbHoro MI{Pa

MareuaruqecKoe o11111AaHrre ArrcKperHofi c;ryuafruofi seflu'runrr X - 3To rIlIcJIo,

npn6lu:urenbHo paBHoe cpeAHeMy 3HaqeHuro cnyuafinofi BeJIIrqIlHbI, Koropoe paBHo cyMMe



rrpolr3BeAeHl,Ie Bo3MoxHbrx 3HarreHuit ctyimtitnofi serl,Iqr,rnrr Xn Ha coorBercrByloqrle LIM

.s-I"llxl : )_*r.Pr

(i: d
suc\aco.reraHufi , 

-'- tIft-rtl

BeposrHocrz pk: ,tr: I

Mexauu.recrcufi cnnrcJr rrporr3BoAnofi - aro cKopocrb I43MeHeHIas rlo6oro trpoqecca.

Hanpuvrep, npor.r3BoAHiur [yrrr S:S(t) rro BpeMeHu t ecm MrHoBeHHalI cKopocrb ABIlx{eHV.a

MarepvanbHofi ro.rKrd, r. e. V(t):SI(t). Bropas npolI3Bo4nafl.nyrv no BpeMeHLI - ycKopeHue, r.
e.SII(t):VI(t):a(t).

Hegan[cuMbre rrcrrbrraHrrfl - gro r4crrbrrauvr (oxcnepurraenru), B Koropbrx BeposrHocrb

rrorBJreHl,rr ruo6oro r4cxoAa B Kax,{oM vlcrrbrranvrv He 3aBI4c}IT or pe3ynbraroB Apyrt4x
prcnsrranufi.

Heonpe4eleHnrrft rrHTerpaJr Qynrcquu f(x) - ero coBoKyrlHocrb Bcex ueproo6pasHbrx AJII

Ol,nrquz (x). O6osnaqeHlre: J'f (*)a : F(x) * C, .o. ,rru* J Ha3blBaerct LIHrerparIoM,

(fynrqux f(x) - roAbrHrerpalrnoft $ynrqnefi, a f(x)dx - tloAblHrerpanbHblM BbIpai(eHIleM.

O6nacrr o[peAeJreHun Qynnquu y=f(x) - 3ro MHoxecrBo rex 3HaqeHzfi apryueura x , rpr
Koropbrx tpy'nrcqux y LIMeer cMbIcJI. O6o:na'reHue: D(f)

O6;racrr uraqenufi Qynrcquu y:f(x) - oro MHoII{ecrBo:naqenufi y, npLIHI{MaeMbIX

(fyurrlreft y:f(x) Anr Bcex x prg o6racrll orpeAeneuzr D(f), r. e. rplt x€(0. O6osHa'{eHue: E(f)

ilpanulrnoft nagrrsaerca 4po6r, y roropofi MoAynb qI,IoJIVTeJIS MeHbIIre MoAynt 3HaMeHarent.

,{pO6r, He sBntlorqAflC ,npABlzltruofi, HiBbIBaeTCt HellpaBunbuoft, u [peACTaBnteT

parlrroHanbHoe qracJlo, rlo MoAyJIIo 6olrruee LIJIU paBuoe eAI'IHI'Iqe.

Ilepnoofipagnofi Qynrcqneft q.rrr Qynrcquu y=f(x) Ha rlpoMexyrxe X HirblBaercfl.raKafl

tfyur<qnx F(x), ecnu e Karq{oft TotrKe x Ha rrpoMe}(yrKe X errnorHgerct ycnoBue F'(x):f(x)

PasHrre BeKTopbr - 3To coHarrpaBJreHHbre Konn[HeapHble BeKTopbI, I,IMeIoilIue paBHbIe AJII'IHbI.

Paanyc - BeKTop roqKrl if, - gro BeKTop, coeAr,rHtlouuit ua'aurc KoopALIHar c upousnolrnofi

roqrofi M (n I.z) rpocrpar{crBa.

CoHaupaureHHbre Ber$opbr - gro KoJrJrLrHeapHbIe BeKTopbI, LIMeroIUI4e oAHo HarlpaBneHae.

CQepa - 3To MHoxecrBo roqeK npocrpaHcrBa, paBHoyAaneHHbx or Aansoft lovru O,

Ha3brBaeMofi qeurpou, Ha .{aHHoe paccrosHlIe, Ha3blBaeMoe paAl{ycoM.

Croxnaq Qyunqur - ero <pynr<IJVfl, 
z:g(f(ril= 

AJUI Koropofi o6lacrr gnaqeuufi

(fynrcquzy: f(r) coAepxl,Ircq s o6racrrl oupeAerleuzr (fyHxuuu E(lL

Co.reranuq - oro qzcro xorrr6uHauIafi, cocrosulr4xvr3 t entta"toB, B3trblx ttg il glevreHToB,

Koropbre ornr{qarorc fl xorfl.6sr oAnuu gJreMeHToM. O6osHa.renvle v (fopuyna Ans iloAcqera



Clyuafiuoe co6rrrue - sro co6rrr?re, HacryrIJIeHI4e vrlru He HacryrneHl4e Koroporo B

HeKoropoM vcrtbrralLrvt3aBl4cl'IT or ptAa cnyqa urrx Sarropon'

c;ry.raftnas BeJuquHa - 3TO rrepeMeHH[ur BeIruIqLrHa, KOTOpat [pI'IH[MaeT cBoI'I 3HarIeHVIflB

3aBprcI{MOCTI,I OT LICXOAOB I'ICTIbITaHI{'.

cpe4nee KBaApaTr{qecKoe 0TKJTOHeHT{e clyuafinofi nenuqnHbl x - 3T

,-
Berr{qr,rHa 

s(.J = ./D(t}' rle n(t) - Atrcnepcvs.cnyrafinofi Berrr.rrrlrHbr x.

To.rrca MaKcrrMyMa Syunqnu 
z:f{=y)- ero roqKa P0(4;yo} 

B oKpecrHocru, xoropofi

tfynrqur z - f(f,.yJ onpeAeneH atr Ans,Bcex roqeK F[gy) srofi orcpecrHocrl', ornl'IqHbx

or Pn' BblrorHsercfl HepaBeHcrBo: f(PJ > f(PI

To.r'rca MrrHrrMyMa Qyunquu 
z: ff-.y) - oro roqKa 4r(t;yul B oKpecrHocru, xoropoft

$yuxqrar 
z: f(qy) onpeAeneH av lns.Bcex roqeK r[+y] eroft orcpecrHocrl{, orrlltlHbrx

o, Po' BbIIIoJIHtercfl HepaBeHcrBo: f(PJ < f(PI

Teopella - 3TO MaTeMaTr.rqecKoe yrBepxAeHl4e, IIICTLIHHOCTb KOTOpOfo ycTaHaBIIvIBAeTCfl IIyreM

.IIOKtBATEJIbCTBA.

Teoplu BeposrHocrefi - sro pa3Aen MareMarr.rKLI,I,I3f{arorUufi garonoruepHocrll, KoropblM

noAql,IHxrorct cnyuafiHble tBJIeHI'It ll npoqecc

Teoperua cJloxceHrq BeposTHocrefi 4nyx co6rrruft - BeposTHocTb cyMMbI AByx

co6rrrufi A u B paBHa cyMMe BeporrHocrefi sr x co6rrruft 6e: neporrHocrl'I npoII3BeAeHI,Ifl

srrx co6'rrfi : .P(/ + fr) = F(/) + F(XD - P(.A' +

Teopervra yMHolr(eHrrs BeposrHocreft gnyx cobrrrufi - BepoflTHocrb npol'I3BeIeHI4.[ AByx

co6rrrprfi poBHa npoI,I3BeAeHLIIo oAHorO co6rrrus Ha ycnoBHylo BeposTHoCTb ApyIorO'

Bbrrrr4cneHHylo npu ycJIoBI'It4, qro nepBoe co6rrrple

rlpoll3olnno' P('r - 4 : I['4 - P(S I r+ = {.E)' N'AI Bl

(Dynrcqur - gro npaBr,uro, Koropoe KalKAoMy qucny tng nelcoroporo MHoxtecrBa D crasur n

coorBercrBr.re oAHo 
'r 

roJrbKo oAHo rrucno y u3 MHontecrBa s. o6ognaqeHlle: 
y = f(d-rAe r-

He3aBr.rcr,rMuu{ nepeMenH€ur, H€r3bIB aeMaflapryMeHTor"r ; Il -o6nacrb onpeAenenur Synr{uu; 'E-

o6nacrr gna'reHllft (fYnxqnu.

(Dopnryla Hrrorona-Jlefidullua - sro tpopuyna I.n[ BbrrrrrcJreHlrr onpeAeneHHoro I4HTefpaJIa or
t,

r 'I Jf(r)*
HerrpepblBHofi na orpe3Ke latl OynrUuu f(x), urraeroulefi nepnoo6pasnyro F(x): '
: F(dl: :F(t) -F(o)



(Dopnry.na nomroft BepoqTHOCTII -9TO sopnryna Ant Haxox'qeHl'It BeposTHOCTlI CO6Strus A'

KoTopoeMoxeTnporasoftrraToJIbKocoAH|4Mu3nIIo[apHoHecoBMecTHbIX

4,{1 : f,ftlr J' P(at II-)

co6rrrzir 
HvH2-8" o6palyrorwlx [onH]'Io ryyfifly:

Xopaa - rpeq. oJTOBO horde - (cTpyHa>, ((TeTLIBa). orpesor, coeAl,IHtlouryIfi ABe TOTIKI'I

oKpyxHocrl4.

rIllClO 
- 

O CHOBHO e IIOHSTI,Ie MaTeMaTI{KI'I, llCIIOJIb3yeMOe

.rlJrq KoJrr{trecrnennofi xapaKTep[ crvrKlr,cpaBHeHrrfl, HyMepaquu o6rerros pr rax qactefi'

rlrac.rro - a6crparrnarr cyrqHocrb, tlcrloJlb3yeMilI AJI' orII4caHLIt KoJIlIqecrBa'

Ile.nrre qIIcJIa 
- 

pacilIl4peHlle MHoxecTBa HarypanbHblx tII'IceJI N' uOrrytaeuoe AO6auIeHIIeM

r N uyu lI orplruareJlbHbx tIvceJI Brrra -T'z,

gucno e - 3TO rrpparluoHanbHoe qIICJIO 2,7..., cnyxalqee ocHOBaHI'IeM HaTypanbHolo

norapn(Pua

3rccrpenryu QyunUu[ - 3To loxalrurrfi MaKcI'IMyM u loralrurn? MI4HIIMyM QynrUuu'



Ilputtouceuue 2

Kogur[nrcarop rpe6onanufi K ypoBHro rIoAroroBKIr BbrrrycKnrrKoB

o6ueo6pa3oBareJrbnbrx yqpexAenuft AJrfl rlpoBeAeHlrfl

s2020 roAy eArHoro rocyAapcrBeHHoro sK3aMeHa

no MATEMATIIKE

Ko4u(fuxarop rpe6onaHraf r yponnro rroAroroBKl4 rlo MareMarlaKe BbIrIycKHIaron cpe4neft

(nonnofi) rrrKoJrbr cocraBreH Ha ocHoBe O6ssarelrHofo MLIHIIMWa coAepxaHl4.fl ocHoBHbx

o6pasonareJrbHbrx rrporpaMM u Tpe6oranvfi r yponurc rloAroroBKu BbIlycKHIlKoB cpe4neft

(uolnofi) IrIKorIbI (flpuxas MO PO <06 yrnepxAeHukt (pe4epalrnoro KoMroHeHra

focyaapcrBeHHbrx craHAaproB HarraJrbHoro o6tqero, ocHoBHoro o6uero u cpeAHero (nonnoro)

o6uero o6pa:oeauvn or 05.03.2004 llb 1089).

Ko4u(fuxarop rpe6onauufi uo BceM pa3AeJraM BKrlloqaer s ce6s rpe6onanut K ypoBHIo

noAforoBKr4 BbrnycKHr,rKoB cpeAHeft (uonnoft) urxonu (6asonrrfi yponeur). B coorsercrBl{ll co

craHAaproM cpe4nefi (nonnoft) rrrKoJrbr n rpe6oranur r yponHlo noAroroBKLI BKJlloqarorcs

TarcKe 3;g1A:rrvIfl., UeO6XOAztvthIe Ant OCBOeH14g COOTBSTCTByIOqUX yuenUfi .

B neprou crol6qe ra6luqu yKa3aHbr KoAbr pa3AeJIoB, Ha Koropble par6nru rpe6onauux r
ypoBHro rroAforoBKu rro MareMarr.rKe. Bo nropou crol6ue yKa3aH ro4 rpe6onanvIs,!.IIA

Koroporo co3Aarorcs gK3aMeHarlrroHHbre 3a4arrvs. B rpemeu crol6qe yKa3aHbI rpe6onaHvx

(yuenua), [poBepfleMble 3aAaHI,ItMLt 3K3aMenaquouuofi pa6orrr.

Koa
pa3AeJra

Koa
KOHTpOJrIrpyeMofo
rpe6onauur
(vMeuIls)

Tpe6onauun (ynennn), lponepfl eMble

3aAaulrsMrr sK3aMeHaqnounofi pa6oru

1 Vrrers BblrrorHsrb BblqrlcJren*rs, Lr lpeobparoaanurfr
1.1 Brnornqrl apn(frraeu4qecKne Aeftctszs, coqerarl ycrHble

rrr,rcbMeHHble rlpueMbl ; HaxoAI4Tb 3IJAq9HI|I'. KOpHfl

HarypanbHoft cren enr,r, crerIeHI,I c paIII4oHanbHbIM

rloKa3areJreu, norapuSlta

VI

1.2 Brrqucngru 3HatIeHpIt qllcJloBbx u 6yrnennrrx nupaNenufi,
ocyrqecrBnsq Heo6xoALlMbIe rIoAcraHoBKI4 LI

uoeo6pagoBararzs.

1.3 llpono4Ilrr rlo kI3BecrHrnu (fopnryJlaM I'I rrpaBllnaM

upeo6paso BaLrvIfl 6yrneunrx BbIpaxeHLIfi , nxnrouatorqzx
crefreHr4, paALIKaJIbI, norapz(pnasI lI TpllroHoMerpuqecK[e

6ynrcuzra
) Yrrlerr Delrrarb ypaBHeHI{q ll HepaBeHcrBa

2.1 P eruaru parIIloHaJIbHbIe,

Tpr4roHoMeTpI{qecKI4e LI

CLICTEMbI

[pparlr4oHanbHble, rIoKa3aTeJIbHbIe,

norapuSrvruqecKl,Ie ypaBHeHI,It, HX

2.2 Peruarr ypaBHeHI4t, upocreftrune cucreMbl ypaenenzfr,

rrcronb3yt ceoftcrna tfynrcquft z ux rpa(praKoB; I4crlonb3oBarb

aw. npu6 tt4 xeHHoro pelIeHLIt yp anueunft [I HepaBeHcrB

roadu.recruft uero.q
atz.J P eu:arr parluoHanbHble, IIoKut3areJIbHbIe n lorapz$Ml4qecKl4e

HepaBeHcrBa, I{x clIcTeMbI

3 Yueru BblrroJrHflTr Aeficrnufl c oYHKrllag.l.drr

3.1 Onpe4erxrb 3HaqeHLIe (pyurqun rlo 3HaqeHLIrc apryMeura

npu pirrJILIqHbn< crloco 6ax sa4Lanvrx $ynriquu; onlrcblBarb rlo



rpa(br4Ky rIoBeAeHIae LI cBoficrBa QyHt<unfi, HaxoAI'Irb rro

rpa(f uxy Syrucquu nau6olrurrae I'I HaLIMeHbIIrue 3HarIeHIrt ;

crporrrb rpadzru 143) {eHHbx $yurqufi
3.2 B rrqucrsrb rIpoI,I3BoAHbIe u uepnoo6paaHble sJIeMeHTapHbIX

tbyHt<IIufi
aa
J.J IrlccreAosarb B npocrefiruzx cn) raJIX Qynrquu na

MoHoroHHocrb, HtxoAurr uau6 olblrrl4e I'I HaI'IMeHbIIIue

3HaqeHI,Is tbyuruufi

4 Yvrerr BblrroJrHqrr Aeficrnnfl c reoMerpl{qecKl{Mll

durypapua, KoopArrHaraMrl rr BeKTopaMIr

4.1 Peruam nJlaHuMerprlqecKrre 3a ar{r4 Ha Htxox'ueHple

f eoMerpl{qecKllx BeJII,III}IH (AlUn, yHIOB, rrnoqaAefi )

4.2 Peruarr lpocreftruze crepeoMerpuqecKl'Ie 3a'{aqIa Ha

rraxoxAeHrre reoMerpl{qecKlix BerI4qI4 H (AluH, yulo B,

uroulaAefi , o 6rervron) ; ucnonb3oBarb npI'I pelreHl'Ill

crepeoMerpllqecKl4x 3a1il-r. nnaHVMerpI4rIecKI'Ie (f axrrt u

MeTOAbr

4.3 Onpe4enxrb KoopALIHarbI ToqKu ; rIpoBoAI'ITb onepallull HaA

BeKTOpaMr.r, BbrrrrrcJltTb AnuHy Ia KoopAlIHaTbI BeKTOpa, yroJl

MelKAy BeKTOpaMLI

f, Vvrerr crpolrrb Ir IrccJreAoBarb rlpocreft ruue

MATEMATI{IIECKITE MOAEJIII

5.1 Mo4elI,tpoBarb peanbHble c[Tyalllrvr Ha t3blKe alre6pu,
cocTaBnrTb ypaBHeHLIt U HepaBeHcTBa no ycnoBl'Irc 3AAarryr;

rrccJreAoBarb IrocTpoeHHble MoAeJII'I C [CTIOJIb3OBaHI'IeM

arrnaDara alre6prr
5.2 Mo4enzpoBarb peaJlbHble cI,IryaqpIv Ha t3blKe reoMerpl4l,I'

uccneAoBaTb rlocTpoeHHble MoAeJII4 C I',IClOnb3 OBaHI{eM

teoMerputlecKl,Ix nonsrufi I,I TeopeM, arllapara anre6pu;
pelrrarb [paKTI4rIeCKUe 3 a,4atlu, cBfl 3aHHbIe C HaXOX(AeHLIeM

IEOMCTDI{ qECKI,IX BEIIIqIIH

5.3 flponognm AoKa3areJIbHbIe paccyxAeuus' fipu perreHLILI

3aAaq, oIIeHI{Barb norl4qecKylo lpaBplnbHo crb pacc yNlenu fi ,

pacrro3HaBarb JIoruqecKLI HeKOppeKTHhIe paccynqueHl{t

6 Vvrers ucrloJrb3oBarr upuo6pereHHble 3HaH[s Ir yMeHrrg

B rrDaKTlrqecr<oft AeqrerbHocrlr u rloBceAHeBnofi xusHlr

6,1 AnarzsupoBarb peaJlbHble qLIcJIoBbIe AaHHbIe; ocyuecrBJlsrb
lpaKTLt qecKLIe p acrremr no tf opuyJlaM, Ilonb3 oBarbct
oqenrofi u ilpt4Kr.IAKofi npu rpaxrI4qecKIlx pacqilq4-

6.2 Onucrrnarb c rloMolrlrro Qlurqnft pauuvusle peanbHble

3ABI,ICI'IMOCTI,I MEXAY BEJILIIIIIH'IMI{ II I{HTEPIPET}IPOBATb

rpa$ur<z ; LI3BJIeKarb uu(lopvraql4lo, [peAcraBneHrrylo B

ra6rnqax, Ha AI,IarpaMMax, fpa(bry

IIX

6.3 Penrarr npI,IKnaAHbIe 34g.aqlr, B ToM qlIcJIe coquaJlbHo-
gKoHoMLrtlecKoro u Sn:uuecKoro xapaKTepa, Ha nau6oluuue
I,I HALIMEHbIIUE 3HAIICHVTfl., HA HAXOXAEHI4E CKOPOCTII I4

ycKopeHllt


