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Paspa6orqr{Krr rporpa MMr,r :

:,

1' Myparon M'A', AoKTop Szszrco-rvrareMarrzrrecKrrx HayK, npoSeccop, 3aBeAyro'1'fixa$e4pofi MareMarl4rrecKoro aHaJrv3el @z:zxo-rexHkrqecKoro prHcrury,Ta@fAoy
BO (K@Y vMeHr4 B.Vl;,. Bepna4cxoroD.

2' opnon vr'B', AoKrop Sz:nxo-lrareMarr4qecKr{x HayK, npo6eccop, saBeAyro'1rrzr<aQe4pofi allre^6nrr 14 SyHxqvoHaJrbHoro aHarrv3a @z:zr<o-rexHr4qecKoro
I4HCTI{TYTA @|AOV BO (KOY I4MEHI4 B.I,I, BEPHAACKO.O)).

3' Jlyrrxuona E.A., KarrraAar sa:zro-uut.rut""ecKr4x HayK, AOrIeHr xase4prranre6pu v SyHrIlHoHaJIbHofo aHaJrn3a @uszKo-rexHr.rqecKoro rrHcrr{TyraOfAOy BO (K@y r4MeHr{ B.Z. BepHaAcKoro).
4' llaruxosa IO'C', KaH,\r'IAar Szsraxo-uareMarr4rrecKr4x HayK, AorIeHr r<aQe4prr

M areM arI4 q e cKo ro aHaJrv3 a @ zs zKo -rexHl{qe cKo ro rzH cr krry r a qlf A Oy gO u1q6.j4
Lrl.aeHkr B.Z. BepHaAcKoro)). J --- - 

1,,5' Cn'lzpuona C'I4', KaH,4I4Aar Su:axo-ruareMarr4qecKrzx HayK, AorIeHT rca$e4prrMareMarzrlecKoro aHalrr43a OaszKo-TexHI4r{ecKoro rzHcr uryra OfAOy g O *Koiy
HMeHr4 B.Z. BepHalcK0ro)). J -
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floqcHzre.rrbHaq 3arrucKa

r{enrro BcrytII4TeJIbHo.o l4ctlbrraHrrrr -rrBr-f,ercr or{eHKa 6a:onrrx zttauurt,rlocrynarcqux B Maflrcrparypy c TOlrKr4 3peHLrfl Lrx AocraroqHocrlr Anrr ocBoeHr4.flo6pa:onare^Hoft nporpaMMbr no HanpaBnenuro 0 I.04.01 Mareuarzr<a.

3aAaqu BcryrrrrreJrbHoro ucrrbrraHufl :

' oqeHr{Tb 3HaHr4e ocHoBHbrx rro9r,flTLrs., cpoprraynzpoBoK TeopeM
MeroAoB perrreHr4r 3aAarr [peAMorHbrx o6lacrefi, BxoAqrurzx B

w 6a^soerrx

rrpofpaMMy
3K3aMeHa;

o BbIrcHLlTb BnaAeHI4e HaBbIKaMr{
upeo6pa^: onauuir;

[poBeAeHkI.rr AoKa3areJrbcrB, BbrqrzcJreHuft u

r onPeAeJILITb yMeHn4e npI4MeH.[TE ocuoeHofr anlapar Syn4auerrT*"Or,o*,,r,rlpzKnaAHbrx Ma'reMarHqecKr4x reopzrZ K pelxeHlrro pa:rnoodpa3Hbr
TeoperLIqecKIZX I{ frpaKTIzr{eCKUX 3iIAarI s o6racruMareMarr4Kr{; :

' oIIeHI4Tb crerreHb c$opn'rzpoB€tHHocrlr t<olrnereuqzfi, 3Har{zMbrx E,"ryclerrrHoro o6yveuvrflBMarLrcrpalrype no yr(a3aHuofi nporpaMMe. 
,ir,,(Dopua [poBeAeHI'-q Bcryrl4TeJlbHoro rrcrTbrraH:'fl - MexArzcrlr4rrrrr4HapHrrfi ex:aveu,ry

$opnae KoMnbrorepHoro recrr4poB a'."fl. ' ---- --r^

Pesylrrarbr Bcryll4TeJrbHofo r4crrbrraHvf OrleHr4Barorc-s uo 100-6annrHori ruKaJre.
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Co4epxa Hr{e rporpaMMbr
. AuaJrr{Tr{qecKaq reoMerpuq

Snenenmu 
^eKmopHofi 

srzedptt. onpe4eneHr4e ,,oH-f,THr BeKropa, MoAyJ' Ber(Topa.Jlzuefiurre orepaIIVV HaA BeKropaMr4, cnoficrna ouepaqvrz . ruuefruas. rorr6zHaqurBeKTopoB' KoruzHeapHble v KoMnnaHapHbre BeKTopbr. E4aHcrneHHocrb pa3noxeHfis
BeKTopa no rpeM He KoMTIJIaFIapHbIM BeKTopaMr. [eneHze orpe3Ka B 3aAaHHoM orHoru eHLrvr.Heo6xorl'IMoe I4 Aocraror{Hoe ycnoBl4e Konnr4HeapHocrrr rpex Tor{eK, AQQznnar cr4creMaKoopAI4Har' rznefinrre o''epaql4l4 HaA BeKTopaMr4, 3aAaHHbrMr4 cBor.rMr,r KoopAr.Ha rao"Lr,llpoexqz's BeKTopa Ha ocb. cralxpuoe [por43BeAeHrre BeKTopoB. ceoficrBa oKan{ooro.onpol{3BeAeH'fl' Brtpaxeuze cKan-'pHoro npor43BeA eH'fl B reKaproBbrx KoopAr4Harax.flpzueneHlre cKaJr'flpHoro tIpoI43BeA eHul. Berropnoe npor43BeAeHr4e. cnoficrsa BeKTopHoronpoI43BeAeHLrfl' lorasareJrbcrtso ceoficre BeKropHoro [por43BeA eH'rr. Beirropnt5,e
rIpoI43BeAeHI{e B Ilp'flMoyrolrHofi 4er<aprclnofi cr4creMe KoopAr,rHar. (,rireurauu6.d
npoI43BeAeHI4e Tpex BeKTopoB' feoruerpl4qecKa-s I4HTepnpe rarlufl crureruaunofld
fIpoI43BeAeHVfl' ceoficrsa cMelrraHHoro npor43BeA eHlfl. cueura'noe nporr3.BeAeHne "hnp-sMoyro*Hofr AeKaproBofr czcreue KoopArzHar. o5:neM Terpa3Apa.

Irpauaa u nilocKocmb 6 npocmpaHcmue. Teopeva o 3a7raHLrH ulocxocrrar,.bnpocrpaHcrBe' o6rqee ypaBHeHI4e. Bexrop HopManrz. Herronnoe ypaBHeHr4e rrrrocxo6ifil
vpanueuae IIJIocKocrI{ B orpe3Kax. vpanneur4e rrJrocKocrr4, npoxoA,rru{efr uepes ,rpra,tovdra:
llapanaerpI4qecKI4e ypaBHeHI4t rlJrocKocra. HopnazpoBaHHoe ypaBHeHae urocrocf,eijorr<loneuze Tor{KIZ OT fIrIocICOCTr{. llyvox nnocr<ocrefi. llpxnaax B npocrpaH"rrd:
Hanpannarorqzfi BeKTop upxuoii. llapauerpkrqecKue ypaBHeHr4x npxnrori. Kauonzqecr<rzb
ypaBHeHI4'I up-rnaofr' BsazNaHoe rIoJIolKeHIre rByx ,rp.sMbrx B rrpocrpaHcrBe, pacc:ro.sH"".ai4
TorrKI4 4o npxuorZ. ,ii,

Kpueue 2-eo nopadxa Ha nnocKocmu, no*epxHocmu 2-zo nopndxa 6npocnxpaHcmse. 3nrunc. @oryc, soranrurr e parkryc-BeKTopbr ror{Kr4, .rre
sJInI{[ce' KanoHu'IecKoe ypaBHeHI{e gJrnurrca. (Dopnaa oJrJrr4frca. orr;1zuc, KaK
clKurufl oKpy)KHocrl4. llapauerpr4rrecKze ypaBHeHr{.rr 3111ra11ca. Cnoco6rr ,,
sJIJIZ[ca' 3xcqeurp'rcr4Ter, AIzpeKTpI4cbI oJrJrarrca. Kacaren*ra-s K oJrnrrlcy. 

.\3nJII4[ca' llepeceueHl,e 3rIJIZlca (] up-a^,rofi. Heo6xo4r{Moe 14 Aocraror{Hoe ycnoBr4e xacauurrupxuofi srlJlrrrcoM' Coup.axeHHble Ar4aMerpbr 3JrJrr4rrca" Teopeva Anononu" I T;;;Mt
Anolona's II' onrl4qecKl4e ceoftcrsa oJrJrarrca. fanep6ona. oupe4eJreH,e. K""r,";;;;id
ypaBHeHHe rznep6olrr' @opn'lta rnnep6olrr. fericrnzreJrbHa-fl u MHr.Ma-s nonyoc,ranep6olrt' Acauurora r<paeofi. {nrzuu Sor<anr,nrr x parvyc-BeKTopoB Tor{Krr, rexrarrrerz n6rzuep6one' {raper<rplrcbl rznep6onu. llepece-reHrre rnuepdonbr c np.sMofi. Kacar."il;;i;fr
rzuep6one' npoxon flxJafl r{epe3 ToqKy M, nexaulyro Ha sefi. VcnoBrre KaaaHufl
rznep6onofi' ConpxxeHHble Al4aMerpbr rznepSorur. KoopArrHarbr KoHrIoB corr
AI4aMerpoB rzuep6olrr. Teoperua Auononz,s I. Teopeiraa AuoroHz_q IL Or.zqecxtjecnoficreo |znep6onrr' KaHonz'{ecKoe ypaBHeHr4e napadomr. (Dopua uapa6onlir-1
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Kacaremua.q K napa6ole, rpoxol fln\afl qepe3
KacaHLrfl upxuori c tapalcuofi. [zalrerp
HalpaBneHrrro. Omu.recKze csoficrna uapa6oilbr.
Bropofo nop_f,AKa.

1';ili!r,1.1;

' iri:

ror{Ky M, Jre)Karrlyrc Ha uefr. Vcrosqb
napa6olsr, coupxxeHnrril :a4arrHo14y
KaHoHz.recKrze ypaBHeHr4_f, noBepxuocrefr

du{QepeHrlr.raJrbHaq reoMerprrfl u rorrororaq :";:

Teopun Kpu6b'x' lloHsrl4e rpzaofi. cnoco6rr 
'u,arrr4r'"ecKoro 3apaH,ufl npr"o"..

rt.)i..Boupocrt reoplzl{ KpI4BbIX, cBrI3itHHbIe a rroHrrueM colpr4KocHoBe HLrr: KacaTeJrbrlaf, xpunoff.
AnHHa Ayrv itpznoft, ecrecrBeHHa.q napaMerpu3arJLrfl xpanofr, penep ;0.;;;
corIpI4KocHoBeHI4e KpaBbIX, o.ru6aroulax cenaeficrna Kpr4Bbrx, 3aBr{c.rrqr4x or uo""ridrlapaMerpa' Boupocbl Teopull -KpI4B'IX, cB-[3aHHbre c [oH.rrrr4eM Kpr4Br43Hbr r4 Kpyqerrz#:
KpI4Br{3Ha 14 KpyqeHIae, SopuyrEr (DpeHe, HarypaJrbHbre ypaBHeHr4x xpznofr. 3nonrora irigBoJrbBeHTa rrJrocKori xpznofi .

Teopun no^epxHocmefr. lloH-f,rze rroBepxHocrkr, ee aHan.rrkr'ec*ae saAaHHtriocnoeHrre rroH-f,TIrfl', cBfl3aHHble c rroH-rITI4eM coilpI4KocHoBeHI4.rr: KacarenbHaf, rrJrop.Koc:r6[oBepxHocrrr, orz6arorqax c veficrsa tloct<<lcrefi, 3aBuaflrr1ux or oAHoro uupuvu,t]i-'blllepeax KBaAparI4qHat $op'ra noBepxHocrr4 vr cBr3aHHbre c ueft Bonpocb' reopliiznoBepxHoctefi: nepBat KBaAparI4rIHa,' Sopnra rroBepxHocrr4, roHfropv*roe .ro6pdrenz6;
I43oMerpI4qHbIe noBepxHocrz' Bropa-fl KBaAp arl4riHatr $opva [oBepxHo cru u auo.uurrur.l],Cuefi nonpocbl TeopI4I4 noBepxHoctefi: BTopa-rr KBaAparr4rrHafl. Sopriaa, Kpr4Brr3r{a ,.ir*AX,lexarqefr Ha rloBepxHocrl.' Te(lpeMa Meure, prHu'Karpuca Kpr4BZ3HbI , Rrracar4Qzxaqzx
TorIeK rIoBepxHocrl{, acl{MTorlarrecKae HaIIpaBneHI4r, conp.f,)KeHHbre HanpaBneHI4f 14
conp's)KeHHble cerl4' fJIaBHbIe Ila[paBneHl4-[, Teopenra Po4p vra, JrlrHvrr4 Kpr{Bl43nrr, c}opMfjid3filepa, ape/'Hflfl I4 .ayccoBa KpLrBr43Hbr roBepxHocrrr. oopnayriu B'rqzcJr eHkrfl ape
raycconofr KpaBI{3HbI' TeopeMa faycca, nr.ruefi.{arbre rroBepxHocrLr, ,on.p
Bpa'IIeHI{'I' ocHoeHrte ypaBHeHI4-s reoprrl4 rrroBepXHocrefi: Aepr4Barl,zoHHbre Sopoayr#;
Soprraynrr faycca-llerepcoHa-ICo4aqqa, reopeMa Eonue. Buyrpeun.a-a .eorraerpi.l,u
loBepxHocrefi: reoAe3l4qecKa.f, KpI{BI{3Ha xpunofi Ha noBepxHocrr4, reoAe3zrrec*r{e nr'rr"i.

, iilixpa'uartruax Ha IIoBepxHocrI4' TeopeMa faycca Eouue, noBepxHocrq nqcro.snuofi
raycconofi Kpr4Brz3Hbr.

JIuuefruan a.nre6pa
onpedenumeJtu' onpe4enLrrelrv n-ro nopflAKa, r4x cnofrcrea z MeroAbr Brrq#cr.rfirjj

pa3no)KeHae ro SJIeMeHTaM crprlKl4 (cron6qa), cBeAeHr4e K TpeyronbHoMy BV)ly,
peKyppeHTHbIX coorHolrreuuit, p€BnoxeHlze olpeAeJrr{TeJr-f, B cyMMy onpeAenr{
onpeAenl4rerir BanAepMoHAa v aBoAflfirl{ec-s HeMy olpeAenr4TeJrr4. Teopeua Jlalnaca ra ,.d6
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rrpr4MeHeHr4e.

trrccnedoeqHue cucme* nuneilruom ypasHeruufi, pasr Marpr4rlbr
Bbrql4cneHl4t: MeroA or<afinrnxroqzx MI4HOpOB, MeroA sJIeMeHTapHbIX
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'i_i'I{przrepzfi coBMecrHocrl4 cI'IcreMbI rzHelinrrx ypaBHenzfi (reopeua I(pouenrepa-Kaneryra),
I'Iccre4onaHue crrcreM rzuefiHnrx ypaBHeHrzfi .6rqer o BHAa. 

'r\vv@- 
,czcren'rlr nznefinrx (lAHopoAHbIX ypaeHenzfi. Jlznefiuoe no.qnpocrpaHcrBbperueuzff cr{creMbl lznefiurrx oAHoporHbrx ypanuenzfi. @yH4aveHTaJrr,H'r_fl c14creMaperueuafr cpIcreMbl nznefiuruc oAHopoAHbrx ypanHenzfi (ocp croy)" ,reopeua 

. ocyrlecrBoBa*Lru (DcP croy 14 Kor'4qecrBe perueHzfi B QyH4aueHranr,n'fi; .;ar.,;iiperuenzfr crrcreMbr rrauefinrrx o,4HOpOAHbrx ypanueHzfi. -;, -

Teopun denuttocmu JwHozovfleHo,. Ko,nrqo MHoror{reHoB. csoficrea orHorueHr4.s
AenlzMocrl4 B KoJIbIIe MHofotIJIeHoB' Teopevra o AeJIeHaI4 c ocrarKoM AJI.TI MHofor{neHo';Anropzru Enxlz4a' Haz60nrrunfi o6uluir getvrreJrb MHOforrJreHoB. cnoficrea naz60dtiiluf.to6qero renr4Ten-{. Bgauuuo npocrbre MHoforrJreHbr u ux csortcrBa.

'.',;.Kopuu MHozoqileHa' llon-f,rze KopH-rr MHoroqJreHa. Kparurre KopHrz nruoroqnefi.dTeopevra Eesy' cxeva fopnepa, I]enrre KopHr{ MHoroqreHoB. paqzoHa'u*r"rl 
"i';';f,fr

MHoroqreHon' @opMyJIbI Bzera.. llpozsno4Harr MHororrJreHa. px4 Tefinopa. Cnxru nn"r,oy,KparHblMrr KopHtMI4 MHOfOrIileHa 14 KOpHJ{Mu efo npor{3BOAHbrx. Heupzaou"r;jil
MHororIreHbI' Bu4 nenprIBoAaMbIX MHofoqJreI{oB HaA [oJlev 4efrcru{TeJlbHblx 14 rIoJreM
KoMrrJreKcHbrx qnc er. OcnoeHa.rr re openaa alre6lrrr.

cnexmp Mampulqu. Irododue mampur4. codcrseHHbre 3Harr eHr4fl u co6BeKTopbr MaTpLIIIbI' Co6creeHHbre noArlp )crpaHcrBa Marpr4rlbr. Xapaxreprrc
MHoforrreH Marprrl{br' llono6ze Marprrq. Teopenaa o ArzaroH€urr43yeMocrr{ MMarpzqrt npocrofi crpyKryprr. Marpvria xop4aua. TeopeMa o nogo6wtrer{cJroBrrrX
Marpzrle Xop4ana :iI

'riHopuau'Hue Mampul4bl. Vuzrapna-f, 3KrlrrBaJreHrHocrb Marpr4rl. Teopenaa. I1ypa gtiyHrrrapHofi rpuaurynflrJ'rv' CuempalbHafl reopeMa An.{ HopMaJrbHbrx Marprzq. Ceoitir.ilbl
co6crseuHbrx nornpocrpaHcrB H'pMarrbHbrx Ma,rpzu. 

- -^r^^5' ! 
.r,1

c nexmp on b Hue ce o ficme u He Ko mop btx t{'ryacco 6 M amp u q. cnercTpanb' bre reppeybrAnr yHr4rapHbrx' Hbrx Marpr4u. rlou-f,rze yHr{TapHoio l:;r;oproroHanbHoro rr nvr\a. Teopenaa fanazmroua-Kenz, ' , tiii
furueiluue Ie xou6zuaqzz v o6oloqrz Ilznefiiieih

3aBl4czMocr6' onpe4eneuze, upocrefiruze csoficrea, 6a3r4e, pa3MepHocrb ,r"rrar"iiri
npocrpaHcrBa' Teoperrau o6 zsoNaop$z:ue nnnefiHrrx npocrpaHcrB. Teopeua o "ur*.pa3MepHocrefi uepeceqeHLl's H c1rn4v51 noAnpocrpaHcrB. llpxuax cyMMa noArpocrp"u"igi
flpxrtoe AononHeHae. llepexon K HoBoMy 6asucy. Enrnz4ono r4 yHr4rapHoe .roo.ro'affi
opronopur4poBaHHbtrt 6asuc.opr.orouarrbH're [oArrpocrpaHcrBa. 

r - - - r--^r

Jruueilnorc onepqmopbt B KoHeqHoMepHbtx npocmpaHcms(tx.lloH.srze ruuefruoilci
oneparopa' MarpI4ua nrzuefiuoro oneparopa. Ce.ssr MexAy Marpr4r{aMrz n""gfiii"i8
oleparopa B pa3nr4qHbrx 6asucax. cn.qsr crpoKr4 KoopAZHar o6pa:a BeKTOpa
KOopAHHar efo rpoo6pa:a. -flapo u o6pa: nHuefrrioro oneparopa, reopeMa o
4esexre rzneftnoro oneparopa. Anredpa nuuefiurrx oreparopoB, o"orr",nvuerinou npocrpaHcrBe. o6pa'rauufi orepalop, rcpurepuit o6parzuocrz orrepaTop'hliu 

1.,, ir:t.



vunapuaHTHoe rloArlpocrpallclBo rznefruoro oleparopa, TeopeMa o cyqecrBo"u"t#
r4HBapLraHrHofo rloArlpocrpaHc)rBa KOHeqHoM.epHofo laHefiHoro oleparopa. xopr."#rloAnpocrpaHcrBa nznefinoro o[eparopa' pa3no)KeHae nz'efinoro npocrpaHcr'a B nprMyrocyMMy KopHeBbrx rroAnpo crpaHorB lzuefi Horo on ep arop a.

Jrurue ilu u e o nep amop bt 6 y H umapH btx np o cmp sHcm6 ax. conpaxennufi on.purgp,4ero cnofrctsa' Marpnqa conp-'xeHHofo oreparopa B oproHopMr4poBalrHoM 6azmoe.Hop'ralsHble oreparopbl, cneKtpanbHbre csoficrna HopMzlnbH"rt orr.puropoB" ap*"ll#'"''
yHIrrapHble oneparopbl, cleKTpilJILHbIe csoficrBa 3TI{x KJIaccoB oleparopon. Cle*parn
pa3noxeHr4e HopMarrbHofo onepaTopa.

Eununefinue u xeadpatnuuHbrc Qopmrrt. o6urze cBeAeHrz-{ o 6ulruueir';rx,'ijt
KBaAparI{qHbIX Sopvrax' Marpaqrr 6zlunefrurrx u KBaAparr4r{Hbrx Qoprra. rlpzne4eniac
KBaAparI4'{uofr Qopnarr K cyMMe KBaAparoB. 3arcoH prHeprJu.r KBaAparr4rrrbrx Sop,ur.onpe4eneHH'Ie Sopurr' Kpranepzu tloJroxsrrenruofi orpeAeneHHocrr4 KBaAparrz.rHoja
Sopnarr' BzlzHefin're v KBaAparl4r{Hbre Sopnarr B eBKnr4AoBoM rrpocrpaHcrBe. 6"""u,j}r}i;fi

,,, tili.'Ct:
: l: , .':iri

synr<qzoHaJr B KOMrrneKcHOM BeKTOpHoM npocrpaHcrBe' 
. 
" !rr'jr!irri,;,lii

.,iAnredpauTeopuqq[ceJr . ,:ri.!L]

Ocnoeuute anze1parrqecKue cmpyKmypar. Ocnoeurre
KJIaccoB BblqeroB' azMMerpl{qecKr4e H 3HaKonepe
npeo6pa^:osaHaft . I-{rzr<nuvecKr4e fpynnbr. llopx/10x sJreMeHTa
Pa^:noxeuue rpyl'nbr rlo noArpynne, TeopeMa rarpauxa. Hoplraruurre uoArpyrnbr,
Saruop-rpynnbl' fovouopSusu rpyrr, csoficrsa roMoMop6nrx oro6paxe*r"fr, 

".;;;;;dreopeMa o roMoMop$zsve. ',tt:ifri,i,rii

Konrqa, rrAeaJrbr KoJrerI, Sarrop-r<oJrbr{a, roMoMopszsna Konerd.
xapaKrepprcrvna [onr. llou.qrze anre6prr.

. MareMarl{rtecrcHfi anaJrrr3
Irpeden nocnedoesmenbHocmu' llocre4oeareJrbHoerrr, zx npocreriurne ceoficrgd.l

KoHe'Iurrfr npeAen [ocneAoBareJlbHocrlr, eAr4HcrBeHHocrE rrpeAena. rr."o""a;ri$t
npI43HaK cxorl4Mocrl4' Kprarepzfr Koruu. llpv:nax Befieprurp acaa. Teopevra o
npoMex{yro'{uorz nepervreriuofi. llpe4enru nepexoA B HepaBeHCTBaX. rr

Apa$vreu4rrecKlle olepaIII{I4 c rlpeAenaMa. oKoHeqHo M€urbre z 6ecxoHeqHo
rrocneAoBareJrbHocru. HeonpeAeJtreHHocrr4.

Irpeden Qynx4uu. Koueqnsrfi npe4en $yuxqzu B roqKe: onpeAeneuz-s Itourr, f"itru*i
Heo6xo4uwstit rpI{3HaK cxoAI4Mocra. Kparepzfi Kouru. Teopenaa o npoMe}Kyroquori
nepeueuuofr' Apa$naerzqecKl4e orrepal{zu c npeAe lraM:a, npe4engrlrfr ,rp.ro4 ' ,[

'1.\HepaBeHcrBax' o4nocropoHHlre rnpeAenbl, rlpz3naK Befieprurpacaa. Eecroneq"r. rrp"a"ii,{iv lIpeAenbl Ha 6ecr<oHe'rHocrrl. o6qee onpeAeneHae rpeAena Synxqraz. lleperifr
3aMeqarelrHrrfi npeAen, nropofi:iaMer{aremrufi npeAen. Cpanuenze 6ecroHerrHo uanr1.x.lir
6ecxone.{no Sontruzx. 

'';---,io
, ,t):,ii:t;

I1o1e,



,' '1'
fubb"peHquqrtbHoe ucvucneHue $yux4uu odnoil nepemegtoit, Onpe4eri..r*e

rlpol43Boluofr, eto reoMerpz'Iecrcufi cMbIcJI. Vpanueuz.a KacareJnuoil K HopMarr" r 
"op*uo"K xpunotT' Apra$uerzqecKl4e onepallr4lr c nporr3BorHbrMr4. llporasno AHafl KoMrro3zulr.i{;

llpousno4Hax o6parnofi Qynr<qzz. Teopevu o cpeAHeM 3Har{eHr4r{. Teopenarr ponnx,
Jlarpauxa, Korura 14 Irx reoMerpI4rrecKzfi currcr . I u 2 TeopeMbr Jlonurans 

:,,rrccnedoeaHue frynx4ufi. Mo'oroHHocrb SyHKrIafi, rcpurepuir MoHoroHHoQr#.i
Heo6xolrlMoe kr Aocraror{Hble ycnoBl4r 3KcrpeMyMa. Irlccre4on aHlre QyHrcqraz onHoro
apryMeHTa Ha MoHoroHHocrb Lr HarI4rII4e gKcrpeMyMoB. Izlccle4onaHr{e Ha 3KcTpeMyM
Qynxqrafi HecKoJIbKI4x [epeMeHHbIX. focraro.rHoe ycnoBr4e eKcrpeMyMa 4nx {rynx 4ufr ,gn3rx

Rp
fpzHa.

nepeMeHHbrx.

Ifpu,toctceHun onpedeneHHozo uHme?psra
nnorlaAr4 KprrBonr4Hefr nofi Tpaneqar4. Br,r.rucneHr4e
B rr.rzcreHr4e AJrr4Hrr xpznofi .

-.:ltir..

K 3aAarraM reoMerpr4r4. Brr.rzcfieH#,a
o6reva reJra. Odtena reJra Bparqeurtri;

''ti '

MepBr

vucnoeorc pndot' gzcrosofi pflA, cyMMa pn1a. llpvsnaxv cxorr,rMocry
3HaKorroJIo)KZTeJrbHbIX qzcJloBblx prAoB: rrpr43HaKr4 fanawr6epa, Kouru, r4HTerp€LJrsHsf#
IIPA3HAK.

amHble uHmezpsJtbt" 3aueua nepeMeHHbIX B 4nofiuou zHTerpale. @opnayna
. t'i r: r ;:; U,''i.

'''

' Teoprrfl Bepoqruocrefi u MareMar qecKafl crarrrcrrrKa i i.ti,
Cnyuafiruote co'otmun, Hacrora cnyqafiuoro co6rr:rzs. KraccuqecKoe ortp.a.rr.ui2'g

Bepo'f,THocrl{' feon'lerpzqecKI4e BepotrHocrl4. llpocrpaucreo 3neMeHTapHErx ucxo4ori
croxacrrrr{ecKoro sKclepkIMeHra. BepoxrnocrHoe rpocrpaHcrBo. Anre6pa co6srrafi. ClxeM?i
co c'rerHrrNa rrl4crloM Bo3MoxtHr,IX I4cxoAoB. AxcHonrarrrKa KoluoropoBa, OnpeaeneH2b
yclonHofr BepotrHocrz. TeopeMa yMHo)KeHI{f. (Dopnryna nornofi Bepo;rrHocrn. c)opry{}I
Eefieca' HesaezcaMocrb co6srcufr llocre4onareJrbHocrb He3aBrzcr4Mbrx uonst"iarrlitft,
@opnayna Eepnynna. Jloxaltu afl Lr LrHTerpanbHa.ir reopeMrr Myaepa-I aruraaa. "' j,

Cnyuailruote 6enuquHbt. Cny.rafiurre BeJrr{qr4Hbr
clyuafiHuMr{ BeJrr4qvrHaMkr. @ynr<qzu or cnyqafiHrrx BeJrrl
BCIZI{HHbI. PACIPEAEIIEHI4{ 6UYAWUAJIbHOE, f EOMETPI4IIECK

clyvafrHue BelI4r{I4HbI. @yur<qizx pacnpeAe neHufl cryvafino it neru,ruHbr Lr ee cnoficrBH..
fllorHocrb pacnpeAeJleHI4t clyuafinoit serru'auHbr r4 ee ceoficrea. OcuoBHbre ,reupepuruurljfi
pacnpeAeJleHl4rl: paBHOMepHoe, floKa3areJrbHoe, HopMaJrbHoe. MareMarr4r{ecKoe oxrrAur"eiil
Izgilep AVx C tty uaitu ofi s erzr{r4 Hbr. C s ofr cre a, np rLrM ep br.

3ae ucu"uocmb cnyuailnot:v nenuquH. rlzcnonrre xapaKTep vcrL11;LI
cJryqaI4HbIX BeJIAT{I4H.

ceofrcrsa.

3axou fonowux
cJreAcrBrr.q. VczneuHHfr

KoeQ$zrlr4eHT Koppen{rlr4r,r AByx cryuafrHux BeJrr4rrprH

qucen. Hepaneucrno r{e6rrruesa. Teopenaa rle6rrruesa
3aKoH 6o.nrurzx rrr4cer. '1ieopenaa Bopenx.



ocnoeuote noHflmun iltameMomuqecKott cmamucmwKu.To.{e.IHrre 14 r{HTepnan*rr,ie
olreHKrr Hel43BecrHbrx IIapaMeTpoB. loneprzreJlbHble uHTepBanbr Anfl Mar,eMarr{r.anort
on<vr\aHwr H OpM €LJrbHO f o p acilp eA e Jr eHa_f, .

MeroA MaKcIrMaJIbHoro npaBAono 4o6u:t. MMil-oqeHKr4 Herr3BecrHbrx uapalrerporj
6urtowuaJlbHofo, nyacaoHoBcKofo, HopM'nbHoto I4 rloKa3areJlbHoro pacnpeAeJlan"-*"'"'tsi-:

vpanHenve lznefinofi pefpecclzl4. oonosHrre pac,'peAe rre'r4fl Ma,reMarr4"a.oo#
crar^cr'rxz' o6rqax 

''utteituax 
MoAenb 14 Meror HarrMeHbrrrr4x KBaAparoB. o6u1ax ,.uuefirta.s

MoAeJIb u cnyuait HopManbHoii nrr6opxrz' TovH'Ie MeroAbr rocrpoeHn-q AoBeprzrerirniix
r4HTepB€LnoB.

flponepr<a erarucrr4rrecKtrx fkrrrore3. Kpzreprzrz xr4-KBaApar. ' ,liocuoaruote noHflmufl meopuu cnyqailrut'tx npoqeccol. vzcnosrre xapar(TepzCurcficryvafrurx BeKTopoB' fayccoBcKl'e cryuaiiHrre BeKTopbr HeKoppenr4pyeMocrb 14He3aBI{cI'Mocrb' I4HrerpzpoBaHl{e n runr6eprolroM npocrpaHcrBe. Bpoyuoncxoe 4nzr(eir,leiiloc'osHrre rroHrrr4-f, Teopr4tr cryvafturrx ,pou...ou. Koue,ruo;#;;;
pacnpeAeJleHl4-fl' c''yuaituee Irprol{accbl Bropofo nop-fl4xa. Aualr4rr4r{ecKr{e onepaild.ti AdEcryvafturtuz rpoueccaMl'I Broporo noprnKa. Xapaxrep ucru\ecxuia $yHxqlrortdiiclyvatzuofo npoqecca, L- J "- 

,,,

cnyvafinue 3JreMeHru. feryccoBcKr{e cryvafinue gJreMeHTbr
He3aBI4CI{MOCTb. Kauonz.recKoe p€..JIOXeHrre fayccoBcKofo
Bzneponcrzfi cryv aftu.'it npoqecc. croxacrz.{ecrzfr r4HTerpan
cryvafrnue [poqeccbr.

lloroxzreJrbHo onpeAen eFrHbre synr<q,nz. Te op evra F oxH epa.

. KoMrrJreKcHsrfi auanus

- HeKopperrr4pyeMocrb H

cryvafiHoro .n.r.ruia.
Bzuepa. C:raqrzoHaprrii€

'.;-i;;tlii'
' rt!i"j

. it' .t"i'ri

RonnnexcHue qucna u deitcmeun nad Hwu" llon.qrze KoMrrJreKcHoFo .r*U*Ai
feouerpraqecKoe z:o6paxeHue KoMrrJreKcHbrx rrrrrceJr. feouerpzqecKoe ,rronno"urrrl
cno)KeHl{-f, rr Bblr{araHz's' lIoHflTrre o MoAyne 14 apfyMenre. feouerpzqecKoe z:.6paxenrze.u,rclru, o6parHoro AaHHoMy. feo^aerpzqecKoe nocrpoeHr4e npor{3BeA eHvrfl 14 qacrHoi.b
KoMrIrIeKcHbIX quceJl' @oprrayla Myanpa. ll{sere.reuae r<opuefi n-ofi creleHr4 vr3
KoMfIJIeKcHofo rracra' 

r - r"' ;iIuQQepeHqupo6&Hue tpyrux\uil KoMnneKcHozo nepeMeHHoeo. llourrire
rlpoI43BoAuofi Synrqzl{ KoMTIJIeK'cHofo nepeMeHHoro. @yuKLIH.fl, a*arrkrr'rl,ecKa-s u o6o*rr*,
fvrSSepeHIII4an. vcronz.f, KourpI-PzMaHa. conp,rrxeHHbre rapMoHr,rqecKae Synrquu. 

' ' ?.i:

trIrumeepupo^sHue trtynxquil KoMnJteKcHozo nepeMeHHozo. Zurerpan ;U
KoMlneKcHoMy nepeMeHHoMy. ZurerparibHafl TeopeMa Koruz Anfl onHocg-rr3noft 'll.tMHorocB,'s'ofi o6nactefi. @opna'yla Koruz. Teopenra o cpeAHeM Anq a*arr4rurr"n"" oJi

rapMoHlzqecKl{x SyHxqzft. llpraHqzrr MaKcr4MyMa. MoryJrr. , ',,:;'1,

Cmenenruue pndot' Px4u SyHrqzfi. PaeHolaepHo cxoA flrrlvreaflp.sAbr. creuenno ,-pna.
o6nacrr cxoAHMocrl4 crerreHHoro ptrka. Teopenaa ASen-s. Kpy. cxoAr4Mocrz. oulleAene'rre
paALryca cxoAr4Mocrz (Qoprrayna K,orura-A4avrapa) ,1iit



Pnd JropuHo. pasro)r(eH'e aHailvrr4rrecrcofr Qyurcqzu n
rJraBHat 9.aarv pflAa fopaHa. E4zHcrneHHocrb pa3no)KeHL'
Kourz 4nx xoesQzqueuroB pr.qa JIopaHa.

r. t.: iiii.

px4 llopana. llpanzmua-q lr
B psA Jlopana. F-lepaneucrna

trrsonupo^sHHbIe oco6ue movKu rfyruxqufr" Tunrr u3onapoBaHHbrx ToqeK.vcrpaHzuble roqKLI' llomoc' floee4eu". 4y*,r,q"" u oKpecrHocTrz rr3oJrr4poBar{Hofr roqrn,orcpecrHocrr 6ecr<oue'{Ho yAanenirofi rorrrs{. pasnoxeuae ropana B "^;r'"t";;|}6ecxoneqno y4aneHuofr Toql(v. llone4enue QyHrcqzz B oKpecrHocrr4 6eoxo'e.rnoy4aleuuofi ro-rxa.
Bt'Hemu u ux npuJto]rceHutt. llon-srae Bbrrrera. ocHosua.f, TeopeMa o Bbrqa+*,@opuynrr Anfl BbIrII4cJIeHI4tI Bblqera B roJrroce. Brr.rer orHocr{TeJrbHo becr<oHeeirily4aleuuofr roqKl4' llpzloxenzx reopI4l4 BbrrreroB K BbrqucJreHr4ro onpe4en€iintif;

I4HTefpaJroB

' [ucKperHaq MareMarlrKa , ,,r,

Eyneeu Qyrux4uu u Qynxquu k-sHu,tuofr noeuKu. Me:ro4u 3ailaHr4rr,6ynenr,t*
$yurcqzfr' ro)KAecrBa, Soprraylrr z oneparlr4r4 HaA Hr4Mrr. [noficrneHHbre Syuxqz'.ConepureHHbre HopManbHbre Soplarr. 3auruyrrre KJraccbr B p2. Knaccrr Synxu4.Z,coxpaH'srolqzx Horlb' eAI4HrrIIy' Knacc cav.4roficrBeHHbrx SyHrqzfi. Knacc ruH'erzrtijix
Qyurcqzfr' Kriacc MoHoroHnrrx (rynxqarl. Jlenanaa o HecaMo4noficrneuuofi @ynxqzz. ,JlieN;iriid
o HerrrzHeftsoir synrqzz. rleurua o HeMoHoronuofi $ynxqzz. rloruor a n p2. r[""#;lffixeralrnna' MeroA CBOAI4MOCTI4I K 3aBeAOMo uoluofr cr{creMe. Teopevra llocra. llponepr<aclzcreM $ynxqafr Ha rIoJIHory. llpe4rloJrHEre K:Jraccbr. lBa^:zc. Mero4rr 3ap'".rfl Eynxq4lik-sHa'rHofi JIO|I4KI4, To)KAecrBa, ,foplayJibr 14 oneparu4rz HaA Hr,rMrr. llorurre ,rn.n.oo"r-^u};ifloluora cl4creMbl Poccepa-T'ypr<ema B Prr.florurora cr{creMbr llocra B prr. 

"n;;i;iIIOJIHOT'I S P/.' IIPEACTABI'MOCT' ]IIOJII4HOMAMT4 NO UO4YNTO K.
fusaruurcmuLHt'rc HopwqJtbut rc (topltal, cor<parrleHHbre, TyrrrrKoBbre, MuFrtrrMar;r,Itlbu xparuarz'rze AH@. feoverpz.recKzfi Me.roA. Kapru Kapno. Itoa fpeN. fi3ar<peecxoro' Mero4 Enefixa. Mero4 nocrpoeHr..f, coKpaqeHnofi AH D rr3 KoH,br{)HK #IropManbHori Sopnarr. Mero4 KeafiHa -Marc-Kn aeokr. , rr ,i;,ii
Sneneumot meopuu zpaQoe. oupe4ereHza u cnoco6rr 3aAaHWri, rpaSoni

zsonaopQrzsna rpa0on' Marpl{qbl cMexHocrr,r u rr{HurrAeHTHocrr. pasnu.{urre Tr4rr.br rpaQonilllocr<ne r4 rrnaHapurre rpa$rr. ofirepoBbr 14 raMr4JrbroHoBbr rpaQrr. 
't**;i,

Ko u evru orc s6 mowam u u o zp aH uqeHHo-d emepM uH up o 6 aHH bte Qyu x t4uu. c)yHr<r{zt;upeo6pa-:yrcqr{e nocneAoBareJtbHocra. lepeerx, 3aAaro,,Ize
$ynxqrzn ' orpaHHr{eHHo-AerepMr{Hr4poBaHHbre 

syurqrzz,llpe4crauieHrze orpaHr.rqeHHo-AerepMr4Hr{poe'LHHofr 
synxqaz

KaHOHr4qecKHX ypanueuzfi. onepaquz HaA OfpaHr4rreHHo-A
Qyuxqrzxuz' llonuora B KJIacce orpaHr4rreHHo-AerepMr4Hr4poBaHHbrx 

$ynrcqzfi.Onpe4eneuze 14 csoficrna a6crparcrnrrx aBToMaroB. AeroN4arrr Mznz v Mvoii:' ';'ti 
i

t0



, , i.i"

,,:i 
,

SKezeareHTHbIe cooro-tHl{-s aBToMaroB. Bonllocrt MHHI4MI{3 arlvu KoHerIHbIx asroMaroB,
Anropzrna Ay0eiKauna-xoHa MI4HHMI43 arJ'HrroJrHocrbro oilpeAeJreHHbrx aBToMa,Toe Mzrz;

Mawuna Turupuruea, utzopumrt Mapt<oea, vacmltqHo peKypcuuHbrc eynx4uu.
Maruvna Trropaura. Onepa\w HaA MarrrkrHa

o6 sr<nze€ureHTHocrr4 MapKoncrclfi r{ Tbropr{Hr
cyileplo3yrrJ[kr vr npr4Mr4Tr4eUOU p eKypcr4n.
peKypcrrBnux Synr<qzfi . Klacc peKypcr4BFrbrx

Qynxqrzfi. Teopel*t od gI(BlaBarIeHTHocrr4 qacrr4rrHo-peKypcr4BHbrx a 
"ur"r"nrnnuiiSyHItqafi . Teszc r{ep.ra.

[uQQepeHrIn aJr bHbre ypaBHeH rrfl

fub$epeHl+uutbHbrc ypanHeHun nepsozo nopadxa. o6rqee 14 rracrHoe perueHr4.f,.
flole nanpaueHzfi. I'fnrerpa.rrb*afl KpI{Ba.s. Henpo4oJrnraeMbre perxeHr4r{. O'roentlte
rrHrerpl4pyeMble rl'lrrbl aIa0SepeHr{rranbHblx ypanHeuzfi: ypaBHeHr{q c pa3Ae1srcuzMfiO,i
nepeMeHHbIMIz' oAHopoAHbIe ypaBHeHI4fl LI llpHBoAllquec-f, K HIIM, lauefiHrre ypanrreffi
[epBoro rlop.flAKa, ypaBHeHl4,f, B rroJrHbrx 4zQ6el]eHUrranax. ,,.::'il1lrl

llocranonr<a Haqzurrnofi 3analtv (za4aua Koruz). locrarovur,re ycnoeri;i
cyqecrBoBaHvrfl pr eArrHcrBeFIHOCTIr perueHr4q 3alla9{v Kouru trnfl ypaBHeHr{.q ilepBoro
rropflAKa.

Jrurueilruwe duQQepeHt+uutbHue ypanHeHun sbtcu.tux nopadxoe. ocnoeHrre
ceoficrea peurenvfr oAHopoAHbrx r4 HeoAHop
noplnAKa. Iluseituas 3aBrrcrzMocm $ynxqufi .

cr4creMa peureurzfi. MeroA BapvarJvrv rocr
oAHopoAHoro azSSepeHI{H&IIr,Horo ypaBHeHrr{ n-ro noprAKa c nocrosHH[n'fi1
xoeQSzqr4eHTaMr4. ' 

,

Cucmenot duQQepeHLqusttbHblx ypanHeruuil. Teopeua o6 o6rqenr perreHzr4 cracrevtri
nznefrurrx oAHopoAHbrx azQSepeHrlr4aJrr,Hbrx ypannenzfi c nocro-sHHblr'4li
rosQSuqr4eHraM14.

KnaccuQzKar\r4fl $asoerrx [oprperon rzHefiHofi aerouorvrnofi crzcreMbr Ha [JrocKocrrr:
y3err, ceAJro, Soi<yc. ],ii

:. , 'iiiit,Teopun ycmoilvuhocmu. Onpe4ereHze yc:rofivzeocrr4 u ackrMrrrorr4rrecKolz
ycrofrvano}'rLr peIIIeHl4-a no Jlxnynoey. Teopeua JIxuyHoBa o6 ycrofirrr4Bocrr. no nepu
npu6nraNeHrrro. @ynr<qraz llxuynona. Teopeva Jlxnyuona o6 ycrofiudeo
acr4MllTorvqecr<ofi ycrofiuneocrz:.

@yurcquonanrHsrfr aHaJrr.r3

MempuvecKue npocmpaHcmna. Arcraorrlrr Merpr4qecKoro npocrpar{crBa (l\fl1)
Muoxecrea B MlI. Cxo4Izuoc'rr B MlI. Cenapa6eJrbHbre MII. Ocrroeurre ilpnHrlr41?l
IIOJIHbIX MlI. lIpuHIIIrn cx{I4MarcIqux oroSpa>xenrafi Bauaxa. llpzuqzn BJro)KerrHbrx rrrapo*:
Teopetvra Eepa o Kareropr4,rrx. t, ''liii

1 f i 
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Lo(A, /t), p >- 1. Bauaxonrr rpocrpar{crBa t o@ >I) . Knacczs r4Karryrfl 
"roOou*.rr**iHenpeprrBHbIeofpaHI,IqeHHbIeulzuefturteoro6pa}KeHZ'.

Eauaxoerr npocrpaHcrBa z(x,y),(x,y),L(x). onepaqzz HaA oro6pa>xe uuswu;
Hopua oro6paxeHLrfl v ee csoficraa. o6parznabre oreparopbr. HenpeprrnHo o6parrrMbng
oneparopbr vr krx csofrcrsa' ConpxNeHHbIe rpocrpaHcrBa. Pa^grzqurre Tr4rrbr cxoAr4Mocrr,I
BeKropoB Lr oneparopoB. PesomseHTHoe MHoxecrBo rzuefisoro oleparopa. Cnr1lp
lasefirioro oneparopa rr efo xtaccubw(arlr4-rr. crerrpanrurrfi pa*vrya. ,,,1;iif unu^epmoeot npocmpaHcm,a. l\xcrzourr cKarr-f,pHoro nporr3BeAqF.r*flr
llpe4rlanr6epronrr z rulrseproBbl rrpocrpaHcrna (fll). orHorueHr4e oproroHanruqcr4,,l;q
nperrlznb6eproeorra npocrpaHcrlBe. renrnra Pzcca. conpxxeunrrft oreparop r.r ero csoficrna.
Pa^grzqHlre KJIaccbI oleparopoe n fll u krx ceoficrea. 3auxuyrbre oneparopbr. I{onanar*rr,ib
MHox(ecrBa B MerpI4rIecKI{x npocrpaHerBax kr HX csoftcrsa. Kolruar<THbre oleperrop - ,' if,.ceoficrea' Teopentrt @pe4ronrua' cxeva r4ccJreAoB a','fl r4HTerpaJrbHoro ypaeHeu#x
@pe4ronrua.

Vpanueuz's c KoHeqHoMepHbIMI4 oneparopaMrr. Teopeua o BbrpoxAeHHbrx n4pax:' ,::,:1,}j

BapuaqraoHHoe HcqrrcJrer rve vMeroAbr orrrrrMrr3 a\HV , ,i ; i,j):;

Memodu onmu"uu3a4uu. llocraHoeKa oKcrpeMamHofi 3apartu. roxanrnB r.irt'tl,:riuo6alrurrft srcrpeMyM. Teopen'ta Befreprurp.cca o cyulecrBo BaHLrr4 Tor{eK er<crpenaynra
uenpeprtnuofi Qyuxqzz Ha KoMrIaKrHoM MHoxecrBe. KraccizqecKkre reopeurr '.1bineo6xo4zurrx v AocraroqHblx ycnoBLrrx oKcrpeMyMa rra4rofi Synxqra.a. MertJli
MHo)KI4Telefi larpaHxa. ,;ri

Brrnyr<nue MHox{ecrBa uI zx ceoficrea. BrrnyKrraflo6oro.{xa. or4enunabre MHo)KecrBa.
Bunyr<rure v avrrrbHo BbrnyKJrbre Syur<quz. Oc,HssHrre csoficrna. HepaBeHcrBO ,i;#j,
Kpurepufi calruofi BbrnyKnoc'rI4 araS$epeHqzpyeir,rofi $ynrcqzz. Kpzrepafi .",ru*rJri

f uuefiuote HO?Mup06uHHbte npocmpaHcm6a. JInsefruue

BbrrryKnocrr4 ABa)KAbr HerrpepbrBHo azs$epe+rqzpyenaofi synr<qza. Brrnyrcla_a
orITrIMr.I3auII14.

3AAA\a
, : l,i.

Kauoua'recKa-q 3axta-cla rizuefinoro [pofpaMMr4poBaHLrfl. lloH-srze r<pafrHefr roqfti
BblnyKnoro MHoxtecrna' Kprzrepufi rcpaftuefr ToI{KI{. Ea^:rzc. Brrpox4eHHafl rcpairunx ro.{Kal
lnofrcrneH*afl 3aila-ua nauefiHoro [porpaMMr4poBaHr4.s. ' 

', ' ',,i;r
r{ucneuHrte a-[ropI4TMbI peIueHI4.' 3KorpeMaJrbHbrx 3aAarr. Mzurarru3r{pyrc,ua.tr

locneAoBarerrbHocrr. VHzvoAan.bHbre Synxqraz. , ll,1Bapuu\uoHHoe ucvttcJteHue. llpocrefiruafl sa1arta Knaccr4yecKoro napnagucii*Ait,
I4crII4cJIeHun' flou'lrux cta6oro ?t cI4JIbHoro oKcrpeMynra, llepn afl Bapvarlr4r no Jlarpairrrijli
Vpanueuue 3frnepa - neo6xoAlzMoe ycnoBr{e oKcrpeMyMa B npocrefiru efi za4a:re. 3azr,i.ia
Eoruqa. Vcronra_q rpaHcBepcuurbHocrr4. ' : i
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Ypannenrrfl MareMarr.rqecKofi ensuxr.r
Brrno4 ocHoBHbIX ypaBHeuzfi. Knaccasznaq ux rruueirrrbrx ypaB lreuuir2-ro nopx4ra,vpanuenHe role6aHl{'' crpy'r'I. Mero4 {analr6epa. Heo4uopoAHoe ypaBHer{ae. 3agauafypca' Mero4 PzuaHa' Bo*rosoe ypaBFreHr4e B npocrpaHcrBe. ypanueurne

pacnpocrpaHeHufl rerIJIa' M[er:o4 aHrerparbHoro upeo6pasoBaFrr{r @ypre. y;;;;J6
Jlannacca Lr llyaccoua. ceofrcrsa rapMoHr4qecK'X synr< ^fi. Mero4 Qynnqzu ,trpr4*t
petrreHl4-s KpaeBbrx 3aAarr. , '],,ii

3aAa'Ia [upuxrc Anfl r]rapa) Kpyra. 3aAa.ra /fzpzxne u Heiana'a AnHnonynpocrpaHcrBa' ceoficr'a rloreHul4aria ,,pocroro cJro-fl. ceoricrea [oreHrlr4ana
4n ofr uo ro c Jr o.f, . Hrro rou o ricKuia rr oreHrlr4 an

Mero4 ope4ronrua' llpzrueHeHl4e reopzr4 (Dpe4ronbMa K perxeHr4ro 3araq 1*,,puxiez Herzlrana. o6o6rqeHHoe peuerJae BoJrHoBoro ypaBHeHZr.

rlucneuHr,Ie Meronbl
Annpoxcurrrot4un fiynx4ufi. rlocraHoBKa san',,v npu6rmxeHrr.i{ sznrepnontl{I4oHHbtfi uuororlJreH JlarpauNa. I4urepnon.rrrlr4oHHbrrz unoror{JreH HorleHxa ocrarorlHoFo qrleHa I4HTepnor-qquoHHOrO MHOfOrrJreHa. onravialE,I{brfi nrr6op ysnoirrrHTepnon'rpoBaHLrfl' cxoAltvocrb l4HTeplon.t{q,oHHoro npoqecca. cnnaftn-annpoKczrr,rari#lr

QyHxqai.t. Jlzuefr urrfi n nreprorr-lrru{oHnrrfr culafi H.
vucnennoe uHme?pupo6t:tHue. llpocrefiurze KBaAparypHbre $opnaynr,r (SopnaynrrIreHrpanbHblx 

@oprrayna Pynre npu6tmxenuori oq,eHffnolpelxHocrl4' o IzHTerpaJIa c sa4auuofi TorrHocrh*):rfItBaAPaTYpHbIe Tvrrra. '',.,

ctaueuuil. M"i-'fifaycca peueHr4q_:"::y 
_l:1.,oo," 

a'e6pazqecKr4x ypaBHeHZ fr ";:;;;";;; ,*;[':I;rJIaBHoro srIeMeHTa' o6ycnoBrleHHocrb cl4arervr nzneftnrrx anre6par4qecKr4x ypann.rrvi,il
;" "r.;;;'i;;;;#iatt e6p auqe cKr4x yp anHeuzfr .

3 aduqa Ro w u dnn od omHos eHH btx d uQfi ep eH quon bHbtx ypalHen ufi .Me:ro4 pyHre-
Kyrra perreHl{-fl 3araqv Kourz 4lx o6ru<HoBeHHbrx azoSepeHrlr{anbHbrx ypasHeuzft. l-J:b
nop'sAKa' @opn'ryna 3frnepa. feolrerpzqecKa.s r4Hrepnpe rar\Lrfl @opnaynu ofinepa. Konrpblil
[ofperrrHo cTu Ha rrrafe HHTefpr{p oBaHZrfl .
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