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IIOqCHItTEJ'TBHAS 3AIII4CITA

,{trr cocrauenrr pa6o'rei lporpalrurt 6utrx B3trbr 3a ocHoBy cneay}olltie HopMarr.{BHo-

npaBoBbte tr nHcrpyKTxBHo-MeTo,qxqec(ue !oKyMeHThli
. OerepanbHbrfi 3aKoH or 29 122012 Ne 273-03 (06 o6pa3oBaHu{ B Pocctafickofi

@eqepauull (pea or 06.03 2019);
. Oeaepa,rsnurii rocyaapq tseHHhlil o6pa3oBarerbHblti crauaapr cpeanero o6uero

o6pa:ooanua, yrBep)KAeHHblii nprKa3oM M Hxcrepcrna o6pa:ooanue u HayxH Pocctaiicxoii

OeAepaunr or 17 05 2012 N! 413 (B pe,u npltKa3a,r& 613 a't 29 06 2017):

. flpu(a3 Muno6puayxn or 3l 03.2014 Ne 25i (06 )'rBep)kaeHHx QeaeparbHorc nepe'rEt

y.re6HriKoB, peKoMeAAyeMblx K ucnojlb3oaaHHlo npti peanrcauHx l{Meloulrix

rocyrapcrBeHHyro axKpeaurautirc o6pa3oaate.nsnr,x nporpaMM Haqa.,IhHoro o6lqero,

ocrrolnoro o6uero u cpeAuero o6ruero o6pa:ocanur> (pea or 05 07 2017)i

. npr{Ka3 MxFrcrepcroa npoceerueuna Poocx o'r28 aeKa6pt 2018 Ne 145 <O OeaepanbHoM

nepe.rue y.re6xnroa, peKoMeHAyeMblx x rlcnon6S0BaHrllo npfi peanx3auru DMeloulHx

rocyrapcrDeHHyri) aKKpeaHlaqrlrc, o6pa3oBarenbHblx nporpaMM Harianbnoro o6ulero,

oquonnoro oSuero, cpeaHero o6lqero o6pa3osaHut);

. OcHolHat o6pa3oBarenLHat nporpaMMa OOO'lacrrloro o6ueo6pa:osareruHoro

yrrpexleH t - Jfuueg Nq1 <Crtyrxuxrt IIptlHtrarI peueHlleM nenarorxlleckoro coDgra

qacrHoro o6l{eo6pa3oBare,'lLHoro yllpexreHtlt - Jlxuet N!1 (CnyrHfit() nporoxon Ncl or

28082019 r x FBep)KAeHHat axpexropoM J-lhuet Nsl (CnyrHux) HIO Epuo'renxo

npnxa3 Ne202-otr or 28 08 2019

Pa6o,nn npozpcurttcr oP e n poaotn Ln ttcnol b3ocatnrc y\e6to-^lcnodltqeclrozo

l Marevaraxa 5 rracc y'le6a!r Ant yqaurxcr o6u{eo6pa3oRarerbHbtx oprauu:auuii/ HlI
BuTeHKLIH, B pI )ltoxoB, AC gecsoxon, CI4 [Jaapu6ypl-M lvlHeMo3rrHa,20 I 9 -2 qacrH

2 Marevaruxa 6 x,'lacc y're6Hnk a,'It yrlaulllxct o6lqeo6pa3oBarenbHblx opraHu3aullii/ Ht
BnreH(IIr, B 14 )(oxoa, A C rJecroron, C l4 [lBapu6ypa-M : MHeMo3nHa,2o]8 2'{acru

I y,re6HuK Anre6pa 7 Knacc y'te6 Airq o6ueo6p&30 Ba I e,'lbH t'lx opraHrBa('ii'4o H

Maxapbr.res x ap ;noa pen C A TertKoBc(oro -7 e-e r3axl-M -flocBellleHue.20l 7

4 Vqe6nrr: A,rie6pa 8 r<nacc: y're6 flna o6ureo6pa:olrareJrl'Hblx opraHll3autril/to LI

Ma(apbr.teB rr ap ,noa pea C A TentKolcxoro _7 e-e 
'l3.qlo-M 

-flocBeureH[e,20] 7

5 Yqe6urrx feor"rerpun, 7-9 rc,racc: y'le6utlr anq 06uleo6pa3oBarentnltx y'rpeNaenuit /'[ C

Aranac-qH. B O 5)"Iy3oB\ 
'r 

.llp I43! : M flpocDeureHtle,20l6

6 Vqe6nur< A,rre6pa 9 xracc: yuc6 [nr obLueo6palo0areJrbHblx opraHH3alruil/l0 H

MaKapbiqeB u ap ,noa pe.q C A Torqrogcxoro _7 e-e ll3alo-M -nocBelqeHrre'2o1 8

7 BrrreHKxH, B 14 pa6o'tar nporparuua no MareMarfiKe. 5_6 Knacc, M : IlpocBeuleHue' 2014r;

8 IO H. Marapr,r'reo pa6oqat nporpaMMa no anre6pe.7-9 x:racc, M: Ilpocreuleuue'2017r

9 AraHaccn, B O pa6o'raa nporpauua no reor,lerprtl, 7-9 r(lacc. M: IlpocBeuleHlle'20]4r

uE,'II'l ll lAAAtlrI
o6y,renle rrlarervarnxe B ocHoBHoii tljKo,!e HanpABJleHo Ha,{ocr )l(cHlle cneayrctLtll\ l/??!'

IJ luutp airelutu itlt\|loc 1I )eo |Irsclltntrtt:

. QopMIpoBaHxe flpelcraBneHxil o NlareMarliKe. KaK qao''u oSolerler'loBeqecKoii Kynb'typhr' o

3BaqfiMocT MaTeMaT Krl B pa3oxrxll u DHnfl3aurltt n ooBpeMeHHofo o6ulecTBa;

. pa3B TUe rofllqec(oro li (prt'rlirlecxofo MbttlJreHI'lt, xynbrypbl peqx' cnoco6HocTrl K

yMcTBeHHOMy 3KCnepllMeHTy,

. tl)opMxpoBaHxe Hrrre,lreKTyaJrLlloiJ qecrHocll ll ()6bemaBHocrtl' cnoco6HocT,l x

npeoaoneHt,llo MblcJltlrenbHblx cTepoortlnoB. Bt'lreKarou{rlx !13 o6LlAeHHO|O Onbrra'

/,



. BocnnraHne KaltecrB rr'rllHocru, o6ecnequBarcul{x couxarbHylo Mo6xnbnocTb' cnocooHocrb

nplIHI4MaTb CaMOC'rOtTejrLHble Per(eHHt'

. OopMr.rpoBaHl{e KaqecrB MbtlrreHtt, Heo6xolltMblx art aaanraullx B coBpeMeHHoM

lrHQoPMaullosHoM o6UecrBe;

. pajBltTle ltHTepeca K MaTeMaTllqgoKoMy TDopqecTBy t{ MareMarl'Iqeckxx cnoco6Hoc'reiil

I) Nemnnped.nemno;t lutrtpQ/ttet luu :

. pa3BI,tTUe flpeAcTaBneHltt o MaTeMarxKe

aeictaHle,lbHocltl. couaHue ycnoBri

MaTeMaT'tqecKof o MoaennpoBaHlrt.

D Ka)K{oM Knacce 170 qacoB

ATLI(A

o rBo,a

HeIeJrro,6S qacoB B fOIl

rox fiopnre onficaHufl tl Mgroae no3HaHl'l',I

nJl' npao6perearn nepBoHaqa'rrbHoro onblTa

cibep qetoBeqecKot aecrerbHocrl-l;

B kpeiirenurc'rt hPoiitetuu:

. oBJIaAeHI,le MaTeMaTurlecK MH 3HdHlrtMll I'l yMeH tMll, HeooxoallMbtM! 
-ant 

npoaojl)KeHfit

o6pa3osaHI,l', rcyqeHlJt cMexHI'Ix al'IcultnnHH' npllMeHeHltt B noBce'qHeBHotl )Kx3Htr'

.co3aaHMe SyHAaMeHTa rrt MareMarllqecKoro pa3Btrrrq' tloptr'tlpolaunr MexaHI,t3MoB

MbllrJ'leHllt, xapamepHblx artt MareMaruqec(oii IetrerbHoc'rr

3(lnT u

. oBjraaerb ct{creMoi Ma-aeMarxLlecKhx 3HaHuii l,j yMeH i' Heo6xo'[l'iMblx IJri IlpLMeHeHwI B

npaKTuqecKoi aetreJ]bHOCTl't, ll3y\eHuti cMe)I(Ht'lx allcufl nJ]tlH'

NIATeMaT uqecKoii agtTenbHocTx 'cHocTll 
ll rorlHocrll Mblqrr' tlH'tyxuxu' Jronrqecxoro

MbrlrJ'IeHtu, npocrpaHcrBeFH6lx flpEAcraBneHllii' cnoco6uocrtr x npeo'{olenuto rpyaHocrel'l'

IV1ECTO IIPEAMETA B YqtrBHOM NJ'IAHE

Ka)KIoM Kracce 204 qaca, no 5 qacoB B Helenrc 34 yqe6Hbrx HeAenr e 7-9 xilaccax' Bcero B rol

cocrorlT rJ3 lsyx rrrolyaeii: anfe6pa l'r 'eoMerpxt 
Ha

""o"ruo,'OZ 
uo"o o .oo Ha pa3Aen reoMe'rp t 2 qaca B

"luqllOCTIlI'le:

ocHoBe Morrllautrli K o6y'leuuto ll nosnal



n03HaBaTerbHblx fi HTepecoB;

. c&oPML coBPeMeHHoMY

YPoBHlo tl corP'AHl,qecrBe co

' cQoPMx 
DeHHo no"r*Hoii'

npuMep6l x KoH'rp lrpHMepbl,

. npe.qcraBreHue o MareMarulec(ox Hayxe xax ctlepe T eloneuecKoii aegrenbHocr[' 06

otanax ee pa:ontu". o ed 3HaquMocrrl ant pa3Bti-ltl'l una rtl3auu'l'

. l(ptfintlHOCTb MI]lLllneHHt, yMeHUe paCnO3HaBAIb IOr 'lecKU IleKOppeXTHble ablcJ{a3blBaHllfl'

MeTarIpeANrcrHbrc:t 
*x"',::m:,ilrx?:H:'."aT:: ffi:l"fi$J;:: ;[:J;fiHHl'i

or$tqarb rtlnore3Y o'f q)aKra;

. KpeaTttBHoclb MbllxneHtlt) ltHuqr'larrlBa'

arre6pau'Iecrux saaau,

. yMeHlle KoHTpoJI poBaTh npouecc

. cnoco6uocru r olrouuoHa,'lbHoMy

perxeHuir, Paccy)(AeHI'it

flpo(eocoB,

r De3y,tb | :ll 1're6uoii uarevar rvec Koii ret renbHocrH'

uocnplltl llto MaleMarH'lechl]x obbeKroB' laaaq'

uenei,
u

HAXOAq BOCTbJ aKTIIBHOCTb npu peuleH rt

KoHreKcre npo6neMHo) cltryaurtt a apyrrr

n03HABarerbHblx 3aaatl,

. oco3HaHflOe BJIaIleH e tlofl4qec(IM AeLl

Hoe, Ae.[yKTfiBHoe r no aHarorflu) L B6lBoabl,

oDbIBar6 3HaKoB clrMBOrttlecK14e Cpe',acrBa'

TO3HABATE,'ILHbIX 3AIATI,

. yMeH e opraHu3oor'roarr vue6uoe corp*H:";::J#;Hilti"iilfflffi;; "

rooo6sr Pa6orlt;

rrcnorb3oBaHrt,'lHd)opMaqxoHflo-l(oMMyt

. vMeH(e Haxolllrb a paSrlJqHblx H0'to\HrKax

"u""toa"u""nn" 
npo6lelt, u npegcraalaro

ycnoBlltx Henon.loii ll I116hl loqHoii' lo'lHoll

unQopvaur.tto, neo6xoauuyto atrl peurenrut

ee B norrtrHoil OopMe; npxHlMarh perxeHl'Ie B

r aepoarnocrnor:i au$oPuauru;



epnpsrauul,l, apryMeHraqulr;

. yMeHIle BbIABITaTI' fEnoTe3bl tlp!1 peueElllt yqe6Hblx 3aaaq H noHi'IMarb tleo6xoallMocrr'

ux npoBepK ;

. yMeEHe nplrMeHtrE tlHAyx'r[BHbIe u leayKTtlBHble cnoco6bl paccyxAeHl*' B',lAerb

pa3fltqHhle crpaTefl4l4 peueHxf 3aaa'l;

. noHxMaHlne cyLIIHOCTU ajlropll'rMl4rlecxHx flpean caHnii x yMeHHe aeiicrBoBarb B

cooTBeTcTB n c npe'qJlo)l(eHHblM anroprl-lMoNI;

. yMeHue nnaH[poBaTb u ocylqecTBntTb neuTe

IlccneaoBaTellbc(of o xapaKTepa

IIpeaMerIIbte:
Harypuutrste'rnc"ra Apo6rr. Itaulolnlbtlble rluc"tA'

cBr3AHHblMU C AeJlt'Moc'fhlo HaTypaIbFLIx q cen

B6l6rpat HaH6onee noaxo,utuyto B 3aBHcxMocrfi or xoHkpgrHoii curyauriu'cpaBHuBa'rb x

cnonb3oBaTb noHtTut yMeHnt, qBt3aHHhle c

xoae peueHrlt MaTeMaTtlllec(llx 3aaaLl 3a'{aq ll3 C[le)KHblx npeaMgTOB BbIIIOIHqTb

HecJrotiHble npaKruqecKlle pacqeTl'l

B t t ttyc tt t t tt ti t tttttlu u nt aolla Jl(: I I oc I1t b

no3llall:OnllnllbctCll(Dlnltl,lllll)t'nlcuretrltlllllCtlllctl.lttltlco.ltoccntlltLnl'On7r1utlllbtilllOllll0:'y)rryi,.,nn 
u prou,,n, o ,4t'cicnaa'te tttttt o tnn)l])tt'tbtlt'lx qltc!:ox tt clotiulladx oeittt ocmu:

!,eiicraure,rltrte'llc,ra
Bunycxnrr rtaY'tlnca
l{qno,'Ib3oBaTL HaqaJlbHble npeafl aurlellll'l o MHO)I(eC'rDe ',{eitcTBllTe'nbHblx 

qtlce"I'

onep!.lposa16 noHtTlleM KBaApATHOfO KOpHtl, flpI',IMeHtTL ero a Bbl'lltcl'leHuqx

Battryattntt notylunt t:o3:11o)l( 1I ocntb

tt yzty6lnb 31@tut o Aec'\1l1ttt oli 3on cu

AeictilatnleitbttblX'lttcett (ttePuadltqecote u Itenepuod uecNle Apo5lr)

Iltuepeurn, npl6,rrltrctlHtlt 0ueHKr'

Brtnycxutlr uaY'trrcl:
Ucllo,ll630BaTbBxolepeeHr'l'3aAh.r3J]eMellrapHblenpeIcTaBJreHnc,cB'3AHHhlec
npu6,llxeHHblMx 3lIaqeHlltMtl BertllxH

tmo no 3anucu

I ttotttlto cydumb o

,rnu,',u,r 
'tttcne uli do'nulct

A,rte6piturecrrre nr'IPaxelIll
BbrnycI(Hl'I]( Hayqfi Tc,t:

Bbrpa)l(eHt',It-r, colept{auux cTeneHx c uenblMfi

5



BbrnoJIHtTt ro)l!{ecrBeHHble npeo6ptt3oBattHt paqlloHaJrbHblx BblpaxeHxt Ha ocHoBe npaBI'lr

aeiicrBrrfi HaA MHoroqter{aMl, l, anre6pauqecxHMu Ipo6tMu;BhInoilHqrL pa3noxeHue

MHOf OYJI9HOB HA MHOXUTEJIII,

Buttycttuttx noayu un ao3trto)tttncnb oy'tufibct
6bttKnrtnnlL .ltlto?outo?,)uht? npeoapa loeattlt, ra\u'|tiLttt'Ht'Ix alltpa '(etttti! nlnIMelt" tu1tl'oKui!

uct1op cnoco6o6 u np e oa, nl)lLrrcHtmb ottdecn\eHHue nPea6pasoaatttrn )tn peutentrtt

3aai,l rc pa3rtu.t t tx pcodetoc riypca (tanptAlep, a)ltt naxo)t(:deltitn tttnt6o:tt'wez,t jntnattr'uttzo

3t to\e1 11rt au paDte t tll tt,)

Vpanueuun
BbrnycKHu( Hayq rctl
perrarb ocHoBHble Buabl pauuoHanbHLIx ypaBHeHllli c oaHofi nepeMeHHol-1, cxcreMbl,qBlx

3aaaqu anfe6pa qgc(xM M0TO,{OM;npHMeHtTb fpa4)|lttecKtre npeAcTaB'le ul IJI' l''ccJIeIOBaHI'lt

ypasHeHfiri, uccne,qoDaH t r peueHrul crlcTeM ypaBHeHrt c AayMt nepeMeliHblMt{

Bunyaitttx ttttttytum ao3rllo)tc ocnlb

ocitd()emh cnelllltubttbLrtlt |1p eitaM1peu.rc\l ,y])1attcttlni 1l ct!cne ypclqtrcflu': y6epetttto

Dpuitetultnb onndpdn yPdotrcHui du, peactttttt Pa,t.rvrip'l3ttt tx Ja')at ttt uantc.vanturu

cn eor,uux nped,rientt6, npqtinluKu:npu;ttclttutlb ?po4) !ectittc ttptOctttQA'tetns dnt uccnedo6'tH1tt

ypal@rc d, cucllle lpas etuil, coa)eptcctltlltx o)nicettllde t<o)1xpuluettmbt

Hepanencrna
B6rnycKHttK Hayqrlrc,
noHtlMarb npllMeFltrb repNltltlollofltlo tl ctlMBoJl!ll(y' cBt3aHHLle c orllouleHHeM HepaBeHcrBa'

cBoiicrBa .ruc,loabtx HeDaBeHcrB;

npuMeHcTb annapar HepaseHcTB ant pelneH t 3

Bunyu;ttur nolyutrnt co3ilto)lcllocmb ltlyqtlnb :

ttcPoceltchl9; ycePctltto nPuttett'nlb atln4Pclnl

t nut i l, ltcclcil)Gattlt' ttep'klcttckla' cttcnleit ttePdoet lcna
lnbl,

Ocroonr're noqqrl'n. {nc,rolr're t[ynnuuu
BbrnycKHtrK Hay'trrct:
noduMATb li ltcilojlb3oBarb syHKqlioHaJlbHble florltTllt It t3bll{ (TepMxHbl' cttMBonnrjecKlle

o6o:lna.tenrr);

ccreaoBAHllt 3aBlicriMocreii Menqy (DH3llllec(liNlx Berllqlil{aMti

B tt nyc r n u ti ttrlttyu u n ao3^ I alrcl locnrb I toyLu t 111 bc' :

npo\oarnh ltcc.rtei)otrattlltt catBclHIlbte c 3)'rlamte1l c'ioii'n16 4)yttti.l1tni' 4 ntov rtnue c

ucl1olt63O6AttttC,\1 t;o)tht)lot\\cPd: It(1 otllrxia 
"pLt(httKo(: 

u3yttct!ltttx 4)rttnltit cntpottntt 6onee

c'to)t(lnnc zParllltdt (ryco|tto-3a()altt!blc ' 
(StitNo nnthLllu) nlotlli&111t lt n n);

,,"no.ruruoirri 41r,ur1'no,,cr'r,',,o,c rtpelcn't'atctnn u caoircnod 4))'t '4uit 
dltJt Pelttetnrt

tatile)it,nluqeclrttx 3adlq 113 l)canu'ttlbtx pLBicroc l:yPca

llr-rc"roBble noc.[eaol]ATeJl 6HocI
BblnycKHuK Hayqrrct:
noHIlMaTbulJcnoJ]b3oBaTb'3bIKnocJreAoBATenLHocTeii(TepMliHbl,c}lMBoIl{qecRlJe

o603HaqeHtlt),



- C JtlCnOIteHlltlCUl6Hl'}tit poCmont

OnlcareLlLgaq crar c't KA

B
; tre cnoco6u npencraoneHrt u a'atli3a crartcr rlecrl'Ix AaHItbIx

atde na6tttttl r't, dl td?P1\t'v bt

Cny'IairluIe co6t'rruq e Bepoqruocrl'

Itou6nnaroPura

Hnr"rtauaq rcoNterPlI9

x !l B OKpy)KaIoueM Mi',ipe nnocKlte Il

ro napanjlererrneAa, rpaBI'ln6HOi IlnpaMl{Ahl'

Hao6

Bblqt o6ldMnptMoyro'lbHOfOnapallr'lerenltfleaa

e 1 t t t bN ?e or1rc n Pl t t] eclil lx (Lu ?yP' COC|TAAI e 1 t btx

f coMqrPtt'tccKxe O!IrYPt'l

il:ilffi"H b Ha qep're)Kax u pricyH(ax reoMerp'rrecxre tl'rypur 'rx



oneplrpoBaTb c HatliubHblMu nofitTlltML TpttfoHoMsTpLl ll BLlnoIHtTb 3IeMeHTapHble

onepau Ha! syHKuutlvH yr,toB.

peuaTb 3aAa{rl Ha Aoxa3aTerbcTBo, onlIpatc6 Ha myqeHHble cBoiiiqrBa Qrryp u oTHoureHxu

Me)KAy HliMtl ll npuMelrtt 3yqeHHble MeTOAbl IOKa3aTerbcTB;

peuar6 EecJroxHlle 3a,qa!lu Ha nocTpoeHHe, npllMeHtt octtoBHhle anfopl{TMbl nocTpoeHfi'i c

noMoulblo ql'lpKyJlf, u nxHetxu;
pellarb Ilpocrefi uJxe nraHnMeTpllqecKlle 3alarltl D npocrpaHcrBe

)J onycxt ru r notyau n aorilo)tc ocmb :

iiria"ru r"nrii^r,, pcutchut 3ai4e ttcl Gb,tttctettun n dotiasamurcmca nenor)oiv ont

npontrcHo?o, enod(;\! ttoAohot, \tenodort ttePe6opa (tctptt(tttnoo 1t 
'temoAo 

zeo enipuqectiux

n! ollblnr tpttrrc qecxozo rec ndpana u ltdeli

np peu&ttuu ? !'k)a\;
mpctdltlluo ttoii t! 3ada\ tloi |upKynt u

neiiktl: dtIauB, noc\\)ae trc' AoNa3cl eitbch16o 1

|ay,runlbct peuqhlb 3ada|u tld nocnPoetltte \lenpidt ?ea' enlputtecko?o ecna notleR u

cnd)ort tto0o61tu:

Itp o6pecnII ollbtl uccileaoeaItu, c6oi|cnl6

to, nbpnepjtbtx |Ipo2pa.rLrl ;

nta t t t ote n4tuuec xux rft u?yp c nottu t I bto

nplto6pacn1ll dlu nl 6blllo't It lllltl l lpoeRnoa llo nle rttl \'l

Dtaaiocn ,, (nocnlbeltttc d pal()u t|o 4xP\t)'itc'
I{SMepcnHe reoMerprlrtccK x Bc.lllIrIrrl

n I c tnt en pu u ec xue npeo6pa3oac!1 lttt I 14

B6rrycKHuK HaY'llircq:

VI JIA:

oO,r',an"to nnOu,nr', fpeyrOnbH l(Os. nprMOyrOJil'HHKOB' napar'IleJ'IOrpaMMOBr Tpaneq H'

xpyfoB fi cemopoB;
BhrqxcrrtrL, arnHy oKpyx(Hocrl'i, aJluHy ayfx oKpyxHocrl'l'

Bbrrrnc.rrTb a.,rrlHbr Jr Her{Hbtx SneMeHTOB oIlryp I4 i1X yfn6l. cnonb3yt ibopMynbl atl'lHbI

o(pyxHocrfi n an,lHbt gyrtt orpylcuocrrt, $opMynbr nnouaaeii $!lryp'

peujaTb npaKrlr\ecKHe 3aaaqn' cBt3aHHhre c Hax

i"*or*v" flpu Heo6xoallMocrri cnpaDoq'!lKll tl rexH 'lecK!'ie cpeacrsa)

Runycnntr no't)ut ttttt co3 rto)t'ltocnl b n(D)Lt lt l1t hrtt

0btr;rc.,ttmu, rLio14dotr rlr14:11, cocnlocratrttt'tx tn i)c)'x uttt Sotcc nl)tLtn)yzoqbttttl'oc'

nIpcltrteto?pcLlrir06, t1lPC|.OI btl tt ttoa, rpl?a tt ce ltn(ry(I'

uo,r,,cntt ,i ,rror4rrd, \ltto?t)y?ailbttutio6' ttcDorth3l' ollltlOUtetttt' Pct6ttoqctllROCmx u

patal ncocnlaailc H 1 t ocn I I ;

l(oopau ua mt
Bltnycxuur naY'mrcn:

BbrgflcJuTI' AJlllHy orpe3Ka no Koopa11lla-raM efo KoHuoB; D6lrll{cJltrb KoopafiHarbl cepeaxHbl

orpe3(a:
ncno.nr,:oearl roopat'tHarHblii Meror ant tcyqeHH'l cBoiicrB nPtMbIX tl oKpy)l(Hocretl

hp o6pacltllt anbl|ll 9blllo lltentttl ltpoetnaa ||tl 1 
g



np ptnuet lu 3adqq Ha cdqucrcm[ltl do\a3anlclbcmel'
BeKTopr,l
Bunycrultr nay,rurcr:
oneprIpoBaT6 c BeKropaMx HaxoAtrrb cyMMy,i pa3docTL,{Byx Bel(fopoB) 3aaaHHhlx

reoMErpuqecKtt, Haxoal'ITb Bemop, paBHHii npot€BeaeHtrrc 3a,[aHHofo BeKropa Ea qllcro:

HaxoAItTb AJlt BeKTOp0B, 3aAaHHblx KoopaLHaraMtr anl'Hy Bemopa, KoopaxHarbl cyMMbl H

pa:uocru aryx l.r 6o,ree BemopoB, KooprriHarbl npoH3BeaeHI4t Bemopa Ha qucllo' npuMeutt

nprr Heo6xoguuocru coqglarerbHhlil, nepeMecrHTen6HI'Irl pacnpeae.'ItlrerbHblii 3aKoHL'I;

Bbtr[rcJttTb cKa.fitpgoe npo[3BeaeHte BeKTopoB, Haxolllrh yfo'ir Mexay Be]cropaMI'I'

ycTaHaBJIXBaTb nepfl eHAIzt(yiltpHocrb rlptMbl

B t utyctt tut< noryut tm ttotlt oJtct I octn b :

ourod"rro u",rrrop,,u,"r .ttcmodttsr dtt pemetttlt 34i4't tt't tbl'tttc lctrtttr tt iotialtntettctltca

COAEP)I{AHIIE YqEDItOf O IIPDAME'I'A
5 K.rIacc

H:ttvoA,nblrr,te'rHc.nlt ll ulKl''ll,l.
o6oltlu"""',a Harypa,rbubl\ rlllce,l orpe3oK, r:lr'lHa orpe:Ka TpeyronbHrr fl'ltoctcoctt"

nprMas, nyq lllralul tr xoopAurarbl MeHblre urn 6orbue

C,'roxeuue u not'rn raltlte HirypA'lbHr'lx tlfice['

CnoxeHue Ha'iypanbHblx rlltcet r efo cBoilcrBa BblqllTaHxe PeriieHre reKcrosllx ga'{aq

Urzc,toerre I6yxoenu6le Bblpa)i<eHfit ByxBeHHar 3anHcL cBoilcrB cro)KeHfit 
''t 

BblqHTaHuq

Ypanueare
yMltoxertrc Ae"'rctrrc HilrypaJ ,l 'rx 

rlrcct'

ll,roura x 06l'c1'll'l
)yroJlbHrJXa EAnnruul ttlvepenna nroruaaeu

O6urrcrrotctrrrr'rc lPo6n
o-;;;;r" " 

npyi 4o,n o6urr*tooeu rrre apo6' 
;ti::"#:i:::,"J11nff"J#*TJ,

le !l BLI!tftTAHIle CMeLxaHHblx qlicejl

Hbtx,r cOn Cpaoxetne, cloxenue u

ne 3lraqeli t. OKPYrnet

yMrror{ctr c x aenelltle acctlrx(lgbrx rpo6eii Vvr:oxenre u aeletu l{6lx apo6eli Ha

HaryparLHble 'lucra Ylft,oxeaue n aerenlle aectrlt'lHoii lpo6ll Ha aectTllqHyro '(po6L'

IUarpaMMbI
() K.flacc

MHO)I(tlTeJl14

3HaN{eHarerlo IIoHgrlje o rlall14enl'urej\'r o6u{e

rpo6gii CnoxeHtie fi BblrltiraHfie apo6eii PeueFtre texctogux gaEa'l



yMHorr(eHne Ir Ac,'IeHfi e 06t'rKHoBcHHLrx apooeii'
yMHoxeHfie tr AereHlle o6blKHoBeHHbIX apo6eii OclloBHLle 3aaaur;I Ha 'qpoorl

OTHoureHttq n nPonoPulrn'
flponop(ur OcHoeHoe csoiicrso nponopultx Pe[IeHI'Ie 3aaaq c noMolrlb]o nponopuuti'

non"tra o.tpr*oii I o6parnoi nponopuroHarl'Hocrx BeruqltH 3araqx Ha nponop(llH

Macura6. @opltylrr ,qJIxHbl oxpy)KHocrll r flJloqaru xpyra lllap

floJrorcttrcurbrrbte rl orp lrarer6lrble'lxcJlIr'
Ilonot(trenEHble !l orpruarerbHble 'rxctA llporuaonoloxnote,uncla Mopy'tr' vrora I elo

aeo*".puu""*uii "*otctr 
Cpanneur're 'rrcel Ilenble qucna I4:o6paxceune rrce'l na

(ooplxnarHoi nptMoil Kooplunararosttt't
C,,roxerrue u Bbtqurallne noJlozl{xreJrr'Ht'Ix tl orD uarerl'Hbll rl ce"'l'

Crolregue l gutqn,Iauie nojloxllreJlbHblx ti orpljuarenl'Hblx qxceJI

Vmgoxetre I ae"tetlue nortoxt{'ler'lbllt'Ix ll orpltqilre"Ir'Hblx rlnceJl'

vuaoltenle n aelegrre nor,lo)ld4TenbHblx ll o'fplluaTenbHblx q cen lloHsTtle o pauuoHaIhHoM

rttcre AectrxgHoe nprt6,rrrlrexne o6strroueHJJOil ApO6X flPltN{eHeHue 3aKoHoB

aDIi(bMenqecKux ]leiictBuli,{nt paq oHarll3Aulit'i BblqucjleH}111

Peuenfie yPaallesutl.
Ilpocreiiuue npeo6pa3oBaELIt Br'lpat(eH|-ltl pacKpl'ITtle

c:raraevr'rx Peruentle runeiinllx ypaIJuer'rHii fl puuepu

nrlHeiiHbrx ypaBHeHuil

TDeyao,.IbHHKa fi ,'ItlHeirru flpanoyro:ruual crcre

opa notu tounu flpuneplr rpatluxoo,nltafpaMM
/ t{n^cc ({nne6Pn)

Br,rpaxenr'rn. Toxaecrsrr. ypaRllcHrtr'
rIHc,,toBble BLIpa)KeHl]t ll BLlpaxeH!lt c neper{eHHbIMlt

Bbrpa)KeHtlii Vpaouerlre fl ero toPllli '[ltncrinoe ypa0rertte

cKo6ox, |lPuBeAeHtle nono6HbIx

perxeHUt TeKCTOEtIX 3aAarl C nOMOI!6rO

fl pocreilurrre nPeo6Pa3oBaHIl,

PeLreH e 3a!aq cocrABileHlleM

3a)laxl{t oyHKUtltr Bblquc,leHfie 3HaqeHULl

,qrHeiiHas (hyHKu t !t ee rpaoxK flptt\'lat

Cooitcrga creneHtl c HarypanbHblM

rpaQllKtl

ypaDHeH q

npoflopulloHanbHocl'b
Crenerl c utLIypn,rrfiblNl noKn3lI eJrlcNI'

MHoro.I.leHI'1.
MHoroqrelI Cno)KeHLle fi abrrltlraxlie MHororlJleHoB Vuno;r<egne oAHoqJleHa Ha MHofoqJleH

yMHoxeHHe MHourreHoB Pa3notieH e MHororljleHa Ha MHox reJlH

ff:lliii',Tlnll'''i9'o#":I'l"l'i- , ,n o, .t:- t':, rta ht'| - dh b't d hit

Jlnneiiuoe ypannenlre c rByMt nepeMeHHblMll

;;;;;;";"i;; cnoco6r'r peuerr'u c creM c rByMt nepeMeHH6rMn PeureHre 3araq MeroroM

cocraBneHr'In ct{oTeM ypaBHeLIXtl'' 
1K'rncc ('eomcrpxs)

Ha.tan'IIbre reoNlcrD!IrIccRxc cBeaefi lrtr'

cBoficrBa flepnelurlKynflpllLle nptMble 
l0



TpeyroJ|6nuKx.

Ha nocTpoeHI{e c noMolllblo ul{pxynt u nuHen(x

Ilaoa,rae.rsttuc nPnustc'
^ KcuoMa napannerbnr'tx npavux Cnoiicrna

flpu:naru lapa:uellHocrll [ptML'lx Ar

napaJ]nejrbHbx nptM6lx
Coornourcntttl Met{ay cropoHaMI'I u yrJraMu rpeyroJrlnlHI(n'

di""o yrnou rp"y.ono"tno. cootno-"n"e y'JlAMtl rpeyroJ'b'u*a

tt"poue""a"o ap"yaorbHtlKa flptMoyrorbH6 cBoiicrBa x npu3na(r

paue"ctua. Pa"ito"nxe olroqKr ao nptMoir napanneJlbn6lM{ nptMblMx

flocrpoeHue rpeyfonbHnKa no rpeM 3neMeHTaM

otaanouo," 
"nyua"* "orn"o 

npouecrll yclto aHan!n i'I aoKa3aTeJIbcTDO! a 3JleMeHTbI

uccjleaoBaHfit aoJl)KHbl npflclTcTBoBtr-l b tlttlll6 TOrAA' KOfAa 3TO OfOBOpeHo ycJloBt'IeM 3anarlr

8 Kr:rcc (lJrre6Pa)

ToLrrecroeunlte npeo6pa:ooaur-a pauronansnol

KraAparnute xoPur
floHrrr.le oO uppaq oHarbHblx 'luc'rax O6uHe cBeaeHllg o aeiicrBrrenr'Hblx qrcJlax

ropnu Oyr<qna ee ceoiicrla u rpaclrx

ypanneuuii Pe eHfie 3aaa'1, npxDotrtlllrlx

pau oHarLHblM ypanHeHtitll\4

Hcpaoctrc'tru
rluclonure uepaoellctRa x ux cBollorDa flo'ljleHHoe cno)KeHt4e x yMHo'{eHue rlllcJroBblx

HepaBeHcrB llofpe HocTh Ii roqBocrb npl6'rtoxeull JlrlLLeirlgIe HepaneHcTBa c oaHoi

NEDEMEHHOL'I UXCUCTEMbI

ir"arano 
" 

uanutnt norarare.nev l) nemelrf Lr cril l llc l tllol

Crenest, c qe,'lblM nol{a3a'rereM ce cBoilc _Ba Crannaprnr'rii BHA rl cra flpra6nnrteurrnl

Bblrll,icJleHxt
I K'1ncc (reoMcrpIttl)

ueHTpanbHas cfi MMgTpl'lrl

fl.rroqaa6
flo,rqr,le nJ'olqa,q| MHoroyro'l6Htixa fl:roularn nplvoyrorlultxa'

TpeyronbHr(a. Tpaieq tl TeopeMa lltliparopa

napaIneJIofpaMMa,

,IlO(a3aTenbc'fBy TeopeM ll peuieHHlo 3alarl

npsMoyronbHoro rpeyronbH!lKa

3;'ifi::"J;'"""l,eHrre nptMoit rt oKpvxHocrx KacarerbHatr K olpv-x::.c.1!r' ee cBoiicrBo x

npu:nar I-\enrpa,lsnLle il BnrcaHHble yrllr r{err'rpe 3AM€rlarerbHble roq(r rpeyronbHrlKa

BrtucAHHat 14 onlrqauHat oxpyxHocrll

ll



9 |tracc (4,'rre6p.l)

I(Baap:rrn\Hrn q)yHKutrt

ypaBHcHnq Il HepaBeHcrBa c oAHoii nepeMeHHoii.

I{erlre ypaerenll. ,{po6lue pauuola,rlHble ypaBHeH[t HepaDeHcrBa Bropot creneH!i 0

oAHoir nepeMeHHoi Meroa xBTepBaroB

PcueH e r.raa,r c noMoLllhlo c cle\4 vpaBlteHI'l
nepeMeHH6rMll CHcreM6l HepaBeHcfB c lByMt rlepeMeHHbIMn

Ap q)Mcrx.recI<att tt reoMerp1lrlecKatr nporpcccfi ll
Apnr!uerruecxar a reoMerprqecKat nporpeccul,{ oopMynbl n-ro IlneHa x cyMMbl nepBblx n-

qneHoBnporpeccHH DecKoHeqHoy6LlBaloulai reoMerpxllec(atnpofpeccfil
'),,rcucnru Kou6u tr:11 optt {ll leopttH t!eponlltoclcil
Kov6rnaropnoe npallJJIo yMHoxieHIJt IIepecraHoDKll' pa3MeureHut' corleraH!4e

Ortocure,rsuar Llacro'ra tl sepotrHocrb cnyqaiiHoro co6blr t
9 r,lacc (reorlerPln)

flonaatre Ber(Topa.
PaBeHcrBo BeKTopoB C,ro;:cenue tl BbltlllraHHe BeKTopoB yMHoxeHtle BeKropa Ha qtlcno

fl pocreiilnue 3aaa'Ifi B Koopairlarax

MeroA KoopaxHar
flprr"tetrentte se(lopoB u (oop!ltHal B peLxeHllll lafa'l
TeopeMa o pa3roxeHlln ReKTopa no aBylll llchor'lnllHedpHblM BeKropaM AeiicrBHt a BeKropaMl'l

q 3aaaHHblNlli Koopal'lHaraM!l
(DopMynbr xoop!!tHa'I BeKropa rlepe3 KoopailllarL'l efo KoHL(a It Hatlana' KoopAxHa'r6l cepe'qrHbl

orpe3(a, aJillLlbl BeKlopa n pacc'foflHrlt Me)lgly IorlKaMtl

Cooruourcnuc ncxay cropoBtlMtt H yrraMrl rpeyror'lt'tIuRn

Cr.rHyc, kocxHyc, TaHreHc yrra TeopeMa citlycoB tl KocllHycou PeLUeHre rpeyrorbHl'tKoB

TolKAgcfBo (DopMynbl Int BLlrllicneHrlt

TpeyronbHtiKoll. TeopcMa olflyooB reopeM2l KoctJrlycoB Vrol uexay BeKropaNIIl' c'(aJ'l'pHoe

npou3Deletl e BcicTopoB flepneHJlriKyntpHocrb lremopoa

A,'rxlra oKpyx{ltocrrt H n,'IourlAL lCpyr,r

oKpyt(Hocftl, DI-il'lcaHHoii B npaBlultHr'r;i MHo

nnoualrr u cropollbl npaBllJ]bllofo MHo'oyfo''lbllltKa ii paafyca BnxcaHHoii B Hefo oKpy)KHocTIj

Il'locKocTll. ocellag ll IleHrpanbHa'I Cl'jMMerpl

oro6pa)Kaerct Ha orpe3oK, a ].peyrollLllriK rra paBHblii eMy rpeyronhdllK flapannenbHl'Itl

nepeHoc noBopor

fIt.tn"nu,,t,te cneActttrtr trl crcpe0Mcrprlr

BpauleHrjt flnoua.qeii tt o5'oevoe (lrr npocre

)2



TeMaruqecKoe I|JraH!rpoBaHIre
5 K.'racc

J\! n/n Ha MeHoBaHne Da3ae,'ra

B TOM IIIICIE

ypoKH ,'ra60par0pH

npaKTuqccK
IIe

K0HTpoJrbHbre
pa6orr,t,

TecropoBaHxe
LI T.A.

I HaryparbH6re qxcna u
lnKAJI6I

l8 I

2 Croxegne n rr,tqutanue
Harypa.[bHLrx qficeJ]

2l 20 1

3 YMHo)keHUe 14 aereHre
HATYDAIbHbIX qUCCI

30 2t 2

4 ILroulaAr r o6tevul l6 l5 1

O6urxxonenuute apo6u 29 11 2

6 Aecrrfi,lnue apo6r
C,Io)KeHIle u Bbl'llrrAHrie

AecrrlrqlJhrx Ipo6eii

18 t'l 1

7 YMHox(eHre Ii ae,leHve
,qecrTxrtHbrx,{po6eii

32 3l 1

8 14HcrpyMeHT6r Ant
Bbrq creHriri ti u3MeDeHl'lii

20 l9

9 floBTopeBr.re Kypca
MareMarr (I 3a 5 Knzlcc

,n 20

I,I'I oro: 204 t4 10

6 K,'racc

.l\!n/n IIanMeHoaa Huc pn3ac,'ra Bcero
rrncoD

yponu r,r6oParoPHI'le,
npal{TxrrecKfie
ll T.A.

r(O |lT pOJl6l I bI e

pa6oTbt,
Tecr{poBaH e

X T.A.

1 IIoBToDeHte 6 5 1

2 AerltMocrt' qtlce,'I 22 2l I

3 CnoxeHue u BbrqnraH e.qpo6ei

DzL3BbIMfi 3HAMEHATEJI'IMTT

c 2'7 25 2

YMHo)keHtre I AeneHre
o6brKHoBeHHI'lx APo6efi

:i6 33

5 OTHoueHrt' H nPonoPqull 22 20 2

6 noloxoi reJlbHble t'l

oTDXUaTeJrbHble LlrcJla

I

7 Cloxegue r 86rqnraH e
ItoJlo)l(uTejrbHblx tl

oTpflqaTenbHhlx qllcen

l5

8 YMHo)KeHue t ae,neH e

noroxllr9JlbHl'lx ri

OTDIrIlaTeIbHblx tlllcejl

t6 15

9 PelxeHfie ypaDHeHuH l9 17 2

t3



KoopAuHarbl sa

? K,'racc(a"rre6pa)

B TOM rtltcJle

llaumertooauue Parae"ra

KOHTpoJlLHble

Pa6orbl'
TecTtrpoBaHfl

e u T,A.

,rIa6oParoPIl

npaKTUrlecK
te

Bbrpat(eHut Toxreqrsa
VDaeHeHHq

Crenenr' c narYPalt'nulr

MfloroqneHbl
aDopMynhr coKpaUeHHoro

CHcT eNlst,'luHeiiHsIx
HeHlltl

Ilooropenre

? K.[acc(rcoNrcrPfiq)

B TOM rIIfc'le

Htt{McrroBrlHtle Pa3ae,'ril

KOHTpoJlbHbIe

Pa6orbI'
'recTfipooaIlx

C T.A.

"'ra6oPnropH

npa|{Tu'lecK
IlE

Haq ol s 
"ue 

reo rel!!:g:i4i!!49l1ll

IlapanrenbHble nPtMble

Cootnotenr" t"r,ry croPoHalvx tt

anaMu TpeyfonhHIlNa

l4ToroBoe noaro

8 lt,1acc(a,'rr€6Pa)

t! TOM rl l'lc,le

HnnMeHoRauHc Palaejra

ROllTpoJll'tlbIe
pa6orut'

TecrtrpoBaHfi
e fl T.A.

,'rr6opilroPH

flpa|{T qecK

lle

PauroHa,lbHble

KsilapilrHste KoPHx



aTHble ypaBHeHnt

Crenenu c uenttv noKa3a'te'leM

3reMeHTbl crarl'lcrlrKx

8 K,'racc(neoMerpuq)

B TOM qfiCJIE

Ila MelroBaH e Pirue'ni

|tOnTPOJrbnI'le
pa6orbl,

TecTxDOIlAr|It

na6oParoPH

flpaKrn|IecK
TE

flnouaAb
Iloao6nure T 

Peyro'lstltttttl

9 R.l:rc((lr"1re6P:l)

o roM rlrcJre

HA MeHoBaflI|e Pa3Aera

ttorrTpoJ'rbfibre

Pa6or6t,
TecT{pooaHII

e l'| T.a.

ar qHat QYHXU n

t-p""""t"r"*pa*HcrsacoAHoli

YF*en't" h HePaBeHCrBa c aBYMfl

nepeMeHHblMr'l

IlDomeccrH
5'--net e n.,u no *6n n o-'opx KII n reo p x rl

oeuotlHocretl
floBToPeHxe

9 |rJIacc(rcoMcll c)

E roM rl l{cre

llafi MeuoBifi le Pasae"In

l{oHlpo"lbllble
pa6orlt,

Tecr poBaBx

N4eroa KooP

Coornorueunr tt't oHaMr1 ll



yr-na"t{TPeyronbnt{Kacxalrpnoe
aeAeH e BeKTOpoB

xHocru r,l nroulaab

l6


