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1. OEIIJ;HE IIO.HOJKEHH.H 

K BCTYIIl1'l'CJI[,fil>Th,[ HCTILITaIIIDIM B Mat 'HCTJ)aTypy Z(OTIYCKa.IOTCSI JIHl.(a, ID1CIOm;liie Z(OKyMeIIT 

rocy ilapCTBCHHOro o6p3.3u:a O BhJCllle):I o6prooRaHHH mo6oro ypoBHH (Jl1UIJIOM 6mra..1aepa HJU1 

cue1.1,11a.:rn:cra). 
Jlnua, npe,DJ,.HBHBllllie J-.1-HT.lOM ManiCTpa, MO[)'T 6mr, '.latJ:H.CJleHI,l l'OJll,KO Ha ,noroBOJ)HOH 

0CH0Be. 
IlpJJeM ocymecTBJUlCTCH Ha KOm<ypcnoK OCHOBe HO pC3ym,TaTa.M BCTYllHTenbHhlX HCOhlTaHHli. 

TTporpaMMa HCTy'III.ITe,;U,HhIX HCTibITalill.H B MarncTpaTypy no Hanpaenemuo IlO)]J'OTOBKH: 

________ 0_2_.0_4_.0_l_MaTeMaTu~a H K0MDblOTCpn1>1e uay_KH _________ _ 
KM U HaHMfHOl.laHHC Ha11pai,;1ellHH no,;J,rOTORKH 

COCTaBJieHa Ha 0CH0BaHHH c'De.uepa.JlbHOl'O rocy.r:capcTBeHH0ro 06pa:msa-reJ1hROro CTaH,naprn RhlCIIJero 

06pa301:HlHHR rroAroTomm 6aKaJJ.a.spa no Barrpaimemno: 
02.03.01 MaTe~aTHKD u KOMill,,lOTCpHhle HayKD 

K0.!1 11 Hilll''ICH01181Ufl: HRH paBJleHUR DDJffOTOBKU 

H OXHan.ISaeT Oa30l'll,Je ,11;1'.ICI.1,HUJIHHhl nOL(I'OTOBKW 6ai<arra.BpOB no Ha3BaHII OMY Harrpa BJieHmo. 

IlporpaMMa co,llep)KHT orrncami:e 4>opMLI ecrymneJII,HI,IX HcnbITaHHM, ncpeqem, mmpocoB 

;J:;T~ ncTyIIHTeJibHE>IX HCIThITaHJ.rn: B' CIIHCOK Jm:repaTypw peKOMe11,11;yeMOH ,l.lJ.uJ TIO)lTOTO.l::IKH. 

2. UE.Jlh BCTYilllTEJihHhIX HCllhI T AHHH 

BcTy1JI.J.TeJH,HF.Te HCTibmumK rrpH3BaHhl onp e.neJHITb CTen eHb roTOBHOCTII rrocTyrraron,ero K 

OCBOCHHKl OCHOBHOH o6pa30BaTefilHOH nporpm.O.fb[ MafRCTJ)8T)'Pbl IIO HarrpaBJieHHIO'. 

02.04.01 MaTCMaTU Ka H KO_MDLlOTepHble Hay1m 
KIJ,'l II H!IHMe11011a1111e 11allpa Mellll 8 nMrnTOB~II 

3. (J)OPMA IIPOBE)I;EH1UI BCTYIIHTF.JlbllhlX HCIIhITAHHH 

BcTyUHTenE,Hhle HCITbIT8H H51 np0BO,LUITCH B TIHC!>MeHHOH. q>OpMe Il COOTBeTCTBlH:l C 

ycTaHOBJICHHhlM rrpHeMHOll KOMHCC HeH MfTY paCIIHCaHHeM. 

IloCTynmome My n p e,ri:rraraeTc.sr OTBeTHTJ, IIHCbMeHT-IO na 10 BOilpOCOB H 38)),811 fome~ 
pacnoJIO"/Ke HHhlX B nop .si:we B0 3pac rn mur TPY~HOCTH H OXBaT.blBaIDI..U,HX co;:i;cp)KaHl{e pm,11;eJIOJl lt TeM 

npo rpa.M MF,I COOTBeT CTBYIOI.I.(RX BCT)'fJITTeJTf,III,IX HCIThITaHl'lH.. 

Ha OTBCTbl ITO BOIIpOCaM H 3aii;aqaM 6m1era OTBO~C.sl 210 MHnyT. 

Pe 3yJThTaThT HCilbITaHHH 0I.I,eHl1.BruoTCH no CTo6aJI.ThH0it UJT(aJTe. 

Pe3yn1, TaT hl lICilblTfilHlH ornall!810TC.sl He rI03.1I,Hee qeM -qepe3 TpH pa6o•mx )lHH, 

4. IlPOrP AMMA BCTYIIHTEJihHhIX HCilLIT AHIIH 

IlHChMemwe HCIIbITaHHe npOBOHHTC::£ ITO rrporpar,,1Me, 6a3HpylO:u::i;eii:cH Ha OCHOBHOH 

o6pa.3oBa:reJlhHOH nporpaMMe 6aKananpHaTa rro 11arrpaimemuo 
____ ______ 0_2_.0_3_._0_l_M_a_T_e_M_B_T_H_K_a H KOMUblOTCpHble HayKH 

KOO II llallMrllODRIIHe HJ1npauJ1,HHII no,1rOH)BKH 
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llepe'lem. pa:3,LleJIOB H TeM )l HCQDO.'"UIHLI, Bl(JIJOl{eHRJ,J e B IlHCbJ\.lt!HHOe HCDblT&HHe 

Il;HCIJ.MilJIHHA 1. A.1u·e6pa 

Oc11oobl ,1.11ze6pb1 

MaTpHil bT. )J;eu:cTBIDl c MarpHuaMH. AccortHaTHBHOCTh npmrine .D,eHWI M8TJ)Hn . IIownac 
o6paTHOH "MaTpHI.J,.bl. 

Onpe.D,eJIHTCJIH n-ro rrop~Ka. CBoffcrna uupeii;c.1.wrerreit. TeopeM.hl 06 onpe.D,eJIHTeID!X. 
Pa3 Jl0)KCHHe orrpe.JJ,eJrnTcrrsr no c-rpoKe. IlpaBHJio Kpa.Mepa. 
8bPi11cne1rne oupc~enHTeneii ~e-ro.uo::-1 raycca. TeopeMa 06 onpe,1J.eJJ11.Tenc npomne.D,emrn 

MaTpHU. BI>I1UICJle HHe o6paTTIOH MaTpRU@, 
KoMm1eKCHble "fllc .1a. 

Be,anopnwe npo,-mpaucm6a 

BeICTOpHble npoCTpaHCT.Ba. Pa'3MepIIOCT.b H 6 a3HC. IIO)].IlpOCTpaHcT.Ba. M 30M Op<pHOCTI, 

npOCTpaHCTB O)lHOR p3.3MepHOCTli. CyMMa H uepcce1.1eirne no;mpocrpaHCTH. TcopeMa O CB83H HX 

p3.3MepHOCTeii. TTpHMax cyMM.a rro,rrnpOC'IpaHCTB. 

MaTJlHna nepexo.na. 1-hMeHeHHe KOop,llHHaT rrpH rrepex.one K npyroMy 6a.3Hcy. 
EBKllli.ll,OBbl npoc-rpaHcTBa llpo~ ecc oprnroHa.JIH3aiurn. fuoMopqmocn, enKllH,ll,OBb.lX 

n pocTpaHCTB 0,'JJI0li pa3MepH0CTB. 
JI11.HCHHhle, 6mrnHt.HHble H KBa,nparn.1:IH&IC Q}OpMbT. IlpHBe,n:e1me KBa,npaTH~ OH cpopMbT K 

cyMMC KB8,,llpaTOB MeTO)lOM JlarpaH)Ka . 

ITpHneJJ,eHHe KBa.rt,panr qHo.H q>op~ LI IC cyMMe K~paTOB MeTO!J;OM Jhco6~ . Kp1rrepHH 
Cmn,necTpa. Orrpe,ue:nuem, fpaMMa. 3a:imu KHepuHH. 

Ilomrrne mmeifHoro onepaTOpa. Ma-rpmi;a onepaTopa. lliMetteHHe Ma-rp1uu,1 oneparopa npH 
Hepcxo,11.e x ~pyro~y 6a.3Hcy. 

Co6crn emn,1c -crncna H co6crncHHhTe eeKTopu. TcopeMa o cymecTB0Ba.HHB co6cTBe1rnoro 
JleTCTopa y oneparopa n KOMnJieKCHOM rrpoc-rpaHCTRC. He.'3aBHCBMOCTb co6CTBeH1JJ,IX BeKTOpoB, 
OTBe'{al{}J.UHX pa1m11-1Hbl.M co6cTBeHHJ,J]\,[ 3Ha'IeHHJ!M. 

,[{HarOH<lJIH3HpyeMble onepa rn pb 1. HHBapHaHTH&Ie rro.n:rrpoc-rpaHcrna. Cyw;ecrno Barme 
Il.BYMepHoro HHBapaaHTHOfO TTO,!UipOCTpa HCTBa y orrepaTOpa B ;i:i:dicr1nrreJU,HOM npoCTprurcTBe. 

Jbrnt:HHhIC orreparophl B eBK.JUr,ll;0B0M np0ClpaHCTBC. OJ)TOfOITaJTI,Hble oncpaTOpJ,T. 
CaM.ocorrp.si:)Kemu,1e oncparop1,1. TeopeMa o cyn{eCTB0BWiHH co6crnenuoro 6a3Bca. 

IlpHije,IICHHe :KBa.,n;panP .JHOH (pOpMbI K fllaBHbl},'[ OCJl..\1. TeopeMa O rrpHBeJJ;emm K r :1.aBHE>IM OC~M 

rraphl cpopM, m KOTOpbIX OJJJia noJI0)KHTeJIJ>H0 onpenerrena. 

)/(opOaHOlla HOp,'W.aJlbHaR iJ,opMa 

Ilp 1rne~eHHe MaTpHUbl onepaTopa K )l(Op,rr.aH.OBOH HOpMaJJhHOii cpopMe. IlpHMcp. 
A--MaTpHUbl. 11HBapHaHTHble MHmmueJIH. E;:i:IIBCTBeHHOCTI, >I<op.u,aH0B0il: HOpMaJILllOil cpopMhI. 

MHHJ-lMa.JThHhlli H xaparcTepHCTH'IeCKBH MHOffitJJICHbl J.IJ,JHCHHOfO oneparnpa. Tcope~m 
1 'aMWlhTO Ha .. J6JIH. 

Con p51JKCHHOe rrpOClJ)aH.CTBO. ITpoc-rpaHCTBO, co npIDK CHHOe K eBT01H,!lOBY. 

Jlepe11.eHb aonpo,·06 

1. Ac cou;IrnTHBUOCTb llpOH3BeJJ;eHH.lt MaTpH1-. 
2. 0 6paTHaJl Marpmi:a. EwrncrnemrocTb o6paTHOH MaTJ)H.JlF.I. 

3. IlpHae;:i:ett:He KBa,!IpaTHOi-t MaTpHIJ), l :meMCHTapHE>nvrn 11peo6pa.30BaH1DIMH K Tpeyrom.H0MY 
IlH )zy. 

4. Orrpe.uemuem, TpaHCIJOHHp0BaHH0H ~mTp HIH,T. 

5. Ko C0CHMMeTpWillOCTh oupe,ucJnITeJI.51. 
6. Bbr:IHCJICHlie 011pe~emn-e.1a MCTO;J;OM faycca. 
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7. TeopeMa o p3.3JIOi1CeHHli onpe,!l;CJiliTemr ITO CTp0Ke. 
8. TeopcMa 06 onpe~emrrerrc c HyneBr.TM yrnoM. 
9. IlpaBHJio KpaMepa 
10. TeopcMa 06 orrpe.z:i;emnene opoITTBe,oeHH.si: MaTpHI.I,. 

11. BnT'iHCJJeHHe o6paTHOH MaTpHIJ;:E,I. 

12. AKc.liOMbl H npm.1ep1,1 mrnei-iHhIX rrpo CTpa.HCTB. Pa3MepHOCTJ, ll 6a3MC mrneirnoro 
npocT-paHCTBa. C<!JopM)'.:U1pOBaTI, K D;OKa3aTI. reopeMy O e~IrnCTBeHHOC'Ill pal!lmI<eHWI 

)JJeMeHTa JIHHCHHoro rrp oc-rp aHCTHa no 68..3Hcy. Koop,uHHaThI BeKT Opa. JTJmefim,1e one pa~m r 

Ha..'l BeKTopa'1K B 6a·rnce. 

13. TTepeXO.ll r< HOBOMY 6a:mcy. IIpeoopa :mBamt e KOOp,llHHOT BeKT Opa rrp.H. ncpexo.ne K HOBOM}' 

6a3:0cy. TTo.nrrpocrpaHCTBa mrneiiHoro npoc-rpaHCTBa. ITp1n,rnp1,1. 
14. BemectneHHOe eBKilH]lOf.10 npOCTpiiHCTBO, AKCHOMT,J R' np11Mep1,1. HopMa BeIC'ropa. AKCHOMI,I 

HOpM£1. Opop)1y;rnpoBal'.t, H .UOICa3aTr, TeopeMy O HOpMHpOilaH0'.H npo .1:1:3BO;n.Horo 

BCif(eCTRemmro CBKJLH.lIOBa rrpoc-rpaIICTBa. 

15. CtpopMy.iIHpOB aTh n ,llOKa3aTb HepaeeHCTBO Komi:r-Eynm<:OBCKOro . 

16. Op ·.roroHaJil>H0CTJ, BeKTOpOB. JIBHe~asr He:JaBMCHMOCU, oprnrOHaJibH OH CHCTeMl>I BeKTOpOB . 

OpTOHOpMHpOBaEUthIH 6a'3HC eBKJIH)l0 Ba npOCTpaHCTBa, c<f>opM}'JIHpoBaTJ, H .l{0Ka3aTb i-eopeMy o 

ero cy~ecTB0Bamrn:. 
17. ITpou,ecc opToroHaJTH3aDHH fpaMMa- lllMR ,UTa (npl ·UleCTH an ropHTM oprnrnHa.J1H3fillHll). 

Bbip~ eHHe T<00p}l}IHaT BCI<Topa e opronopMMposaHHOM 6a3HCe. BLPUICJleHEIC CJ<ami:pHoro 
npoH3Be}l:eHHSI 11 .ltOpMbI BeKTopa n opTOHOpMHpo:saHHOM 6a~n rce. 

18. Jlr.me:AH1>1e onepaTopM: onpe.n,eneHtte, rrpMMepbI. MaTp:m.1,a nHHet:tnoro orrepampa B J.J.~HOM 

6a:mce. .H;1;po R o6pa.3 011epawpa. ITpeo6pa.JoBa1n1e MaTpH llbI mrnet:tnoro onepaTOpa ITpH 

nepcxo.z.e K HOBOMy 6a:3HCY, HHBapHaHTHOCTI, ee orrpeJiemnemr H cne.n:a 0TH0CHTeJII>H0 '3a.MeHI,I 
6a'3HCU. Tio,uo6Hbie MaTpHIU,I. 

19. ,!l;ei:tCTDH.sl H",1..1, JIHHeHHbJMH orrepaiopa l\1H H COOTBCTCTBYIO~B e .n.dicTBml c llX MaTpm:i:a.,m. 

Co6CTBemw:e BCKTopM H c o6CTee.1t.Hbie 3Hattem ur mrneim oro ouep aTopa . Xap a.KTepHCTH'lec.KH H 

MHOJ'01l.JlCH, ero He3aBHCHMOCTL 01' 6 a3HCa. Cne.n illfHeH HOro onepaTopa. 
20. Co6CTBeHHLie IlO)J,UpocrpaHcrna. CnoHC TBa co 6CI'BCHHolX BeJ<TOpon, OTBe'ffltO I.IlHX OD;HOMY :n: 

TOMY )KC co6CTBeHHOMY 3Haqewuo. Arrre 6patNeCKlUI H reoMcrpw:recx rur KpaTII0CTb 

co6CTBeHHOro l{HCJTa I-I CB.JI:U, Me)K!{y HHMK. 

21. )lliHe:HHaJI He.'.laBHCHMOCTE, co6cTBeUHE,lX neKTOpOB, OTBc-qarommc pa1JJH'IllhIM co6CTBCHHhlM 

3Haqem,un,L MaTpw:n;a mm eirnoro onepaTopa B 6a'.3FICe, cocTosimeM HJ ero co6cTBeHHl>TX 

Ber<TOpOB. Kp.1:rrepim cym:eCTBOilaI:IH,i, Ta.KOro 6a3Hca (6e3 Jl.OI(-na). C y lll,eCTBOBaHrre 6a:mca 113 

co6cTBeHH.bIX BCKT0p0B B cnyqae ,!lCHC'fBHTCJll>HhIX H P83JIHl.!IIl,1X xapaicrepHCTH"9:eCKHX 1rnprreii. 
22. TT:aHeim1,1e oneparopM B eaK..1HJ]0BhIX npocrpancmax. ConpIDKcmu,rn :0 ca~mconpsi:)KeHHhlM 

onepaTOp&I, HX MaTpHIU>I B OpTOHOpMRpOilaHHOM 6a3HC C. 

23. BemecTBeHHOCTb co6 CTBeHt-TLrx 3Ha-cieaHa caMoco rrpJDKeHJmro onepa-ropa. OpTor oHam.HocTL 
co6cTBeHJII,IX BCKTOpon caMoconp~)KCHH0ro onepaTopa, OTBe"IJalOmi,IX P83JJHtfilhlM 

co6cTBeHHh™ 3uaqem u1M. Cyru ecTBoBaHHe co6crne1rnoro 0pT0 HOpMHpoaaHH oro 6a.:rn:ca 
CaMOCOITpSl)KeHHOro JJHHC.HliOro oneparopa. 

24. Opro roHaJThmJe upeo6p8.3oBaHH8 r<0oprornar eBI<JIK.a;0Ba npocTJ)aHcma, opTO I'OHaJih HI,I e 

MaTpl1Ub1. ,[lHaroHamr.lanmr CHMMeTp.11 'ieCKOfi M81'pHU:bI op rorOIIaJil,HhlM npeo6pa3011aHHeM. 

25. DJiJIBHCHHrul H Kllcl,llpaTH'lllbie l}>opMI,I. Koop.i{HITaTHaH H MaTpH'IHM «j)opMa 33IlHCH. 
3Ha.KoorrpeJ-le.JTeHHbLe KB~paTWIBhle q>opMR KpHTepKH CH.JII>Becrpa. 

26. ITpeo6pa3oBaHHe ~arpHUhI rrna.upaTHqJIOH qiopMbI IIpH nepexo~e K HOBOMy 6a:n1cy. PaHr 
KBa.Jt:paTH'-lHOH 4>opMbl, ero HHBapI-IallTHOCTb 0l'H0CIITC.rr&HO BbIDOpa 6a1aca. 

27. npne en;eHHe JCBa,n;pam'tHO~ f}>opMbl K KaHOHINeC KOM}' Jllf .lzy MeTO).J.OM JlarpaH:.+.:a H 

op-roro Ha1hHbIM npeo6pa'3onairneM. 
28. 3aK.OH HHCpll,HH KBaJ]pa TKtIHblX q>Op:M (6e3 ~OK-Ba). TTpnBe)J.eH11e YJ)aBHCHiffl KpHBf>lX R' 

noeepXHoCTeH BTOporo nop.sl)J.Ka K KaHOHHC{eCI<OMY B'H.AY. 
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1. CITHnax M. MaTCM8TH'tfeCT<H~ amUIH3 1:1a MHoroo6pa3ID£X. M.: MHp, 1968. -1 62 c. 

,r(JfCqMIIJIHHA 2. YpanHe1111e MaTeMaT1£11eiCKOii l)u:iHk."H 

Onno,'Hepn61e ypasneuu11 zunep60J1"•1ec«o20 muna 

YpasHeHHe B <racrnLIX npOH3B0Ll;lioIX nepBoro nop.sr,;ru<.a, o6mee peUiem1e. PeUierrne ypaBHeHIDI 
11cpsoro nOpjl)ll(a B ~1aC'Uil>IX npoe:3B0,'tHLIX, rrpoxo,lUI..Wee tiepe3 3a...7{aHH}'IO Kp1rnyw. 

KBa3HnaaeHHhle ypaRHenH51 BToporn nop.a.n-i<a ,l(.,"UI q>yRKUHH ,LIBYX 11epro1cHHLIX. ITp1,meri;eHHe K 
KaHoHuqccK0MY Rl-J;i:y. XaprunepHC THI<H, .KJJacc:mpHK,U(WI. 

Br.rnon y paBH eWtif Ma.JIYX KO.i:e6aHRH CTJ))'Hl,I H ynpyroro CTep)ICIJJI. l la"CJ:a.rU,l:fh[e H KpaeB&Ie 

ycrromu1. HeorpaHHci:eHHWI crpyHa. PemeHHe l{ a..,SM6epa. TloJTy6ecICoHe'IHWI CTpyHa (cTep)l{em,). 
Mero,!] OTpa)KeHEii-i. 

Orp aHHtJ:eHHaJr Clp }'Ha ( CTep)l(CHI, ). MeTOll pa3):(erremIJI nepeMCHHEiIX .rtJUl 0)lH'0pO;'I,Hb[X KpaeJ:H,JX 
YCJlOBim ff neo,!]Hopo.u.Horo ypa.BHemrn. Orp a.EIHtieKHrul CTl)YH8 (cTep,KeH.h) C O,llHOpO,il;H.hlMH 

KpaeBI,IMH YCJIO.BH~M li H HCO~ OpO,D,HE,IM ypa.s HeHH CM. <llYJIKl{ml rpm 1a 1epaeBOli 3a)l alffl. 

Pe.i. yKIU,IJI o6meii 1<paenott 38,lla <rn K 30.llaqe C o;:rnopo~HblMH Kp aeBbIM H YC.flORH51MH. 3a;i;a•m 6e3 
HatJa'TbHI, IX ycJI OBHit 

C11eKTP Kp aeBOK 3a,na"t.JH. ToopeMb1 CreKJIOBa. 3Hepnrn KOJie6aHHii CTpYHLI ( cTep)KIDI:). 

TeopeMe e,i:urncTBeHHOCTH:. 

O0Ho1Hepnb1e ypa t111.emu, napa6w1u11ecKO.ZO muna 

BhlB O.U ypaBIIeIUffi TelIJ IOilp0B 0}l.HOCTH Jf j]'.H4>q>y3HH . 

YpaHH eHHC TeilJIOTlpOBO,ZLBOCTH Ha 6ecKOH e~ OM OTpe3K e. <l>yHKUIDI f p 1:1.1ta n ce CBOliCTBa. 

YpaBHeHKe remmrrpoBO'AHOC TH Ha 11ony 6eCKOHe't{IlOM 0Tpe3.t<.e. MeTO~ orpIDKemrtt MeT O,ll; 

pa1:i;enenID£ nepeMeHHbIX ,[(ml ypa1rnemrn TerrJiorrpoe0!.Ui0CTH Ha orp ami'le mmM o-rpe3Ke. 
IIeo,!..1,Hopo,rmoe yp aBHeHH C Tenn:onpOBO!l.HOCTH H g_})'HKI.OUI fpi:rna KpaeBOH 3a,!latJH. 

IlpltH.U:HII MaKCHM}'Ma JlITSI y paime HIDl TeII.JIOlipOBO}l.HOCTH H Teop eMa e,11.HHC'l'SeHHOCTH. 

3a.n.atm 6e3 HaqaJibIIIJX ycnmmii H 38,l(a-qa o npoMep3aHHH 3eMJIH. 

Ypa6Henue Jlaw,.aca, ypa6neHUJI meopuu Ko11e6auuu 6 npocmpaHcmtJe 
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<l>H.3H'1eCKHe 3~a1IH, npBBO,wII.U.He K ypaBHeHFHr\1 Jlannaca H TiyaccoHa. IIocTaHOBKH Kpae.BhlX 

3a,Jla'I B o6rracTH. r apMOHJPieCKIIe cpymcum-1. <l>opMyJI@ fpHHa. <l>yH,aaI\'lell'raJJhHhle pelllCHIDI 
ypaBHClilUI Jlannaca. TeopeMa o cpe;1;r-1eM 3Ha"Iemrn. 

IlpHHUHil MaKCHM)'Ma ;];JUI <liYIIKllH:H rapMOHHtJ.eCKHX B o6rraCTlI. TeopeMa ci.HHCTBeHHOCTH. 
T eopeMbl e,[V'IHCTBCHH0CTH pemeHlUI BHentHHX tq1aeBI,IX 3a,n;aq ,i];JUI ypaimemrn Jiarrnaca Ha 

UJlOCK0CTH H B rrpoc-rpaHCTRe. 
Meron cmruqec1mx. mo6pa:>Kelllili llOCTpOeIDrn q>yHKUHH fp1rna !CIDI KpaeBhTX 3aJ(at.r B ICpjTe ll Il 

norrynnoCKOCTH. Mew;i:i: KOH(j)OpMHhlX oro6pru&:emrn ITOCTpoemu.r cpyrrn:u;Hit fp1rna IU0CKHX 3a,Ll.a'I 
J._{J.lli ypaBHCHIDI Jlanrraca R orpaID1'1eIIJII,IX H HeorpaHH"IeHHhlX 06J1acT.HX. 

Mero.n CTam'leCKHX. H306pID.KCHHli .D;JUI IIOCTpoe1nu1 4>YHKUHH rp,rna ;':!;JUI yprurneHH51 J1amrnca B 

rnape. <l>opMyJibl JlyaccoHa )lJI.sr pememur 1cpaenofi 3a,n;aqn B Kpyre H n rnape. 

8Be.n;em1e B Teopmo rapMOHH'ICCIUfX llQ'reHLJ;mUIOB. IloTCHUHam>J np0CT0ro H ,1lBOHHOro c::10~. 

IlpocTeiiurn:e HHTCrpruibHhie yprurnemut Teopmr noTer-n.1:-i;t:a.rron. 
YpaBHeHHe KOJJe6aHHt\: n HeorpaH~IeHHOM lpeXMt::pHO.M np0C1'paHCTBC. ©opMyrra IlyaccoHa. 
Crre;i:crnm:1 m qiopMynw TiyaccoHa. McTO.IJ crryc1rn. 0co6eHHOCTH pacnpocrp aHeHHSI noJIII n 

~ByMepH0M 11 ·1pex:'.'vlepHO:M crry~ae. Crryqan lfflCTO nepH0,l]Jlt.[eCKOTO B03M -YIQeHIDJ. Ypaimettm: 

f CJlbMrom..na. 

</Jynoa.rt1ellmaJlbHWe peUU!HUR ypa6Heuuii C ,lUHeUHbL'N otuJ,pe pe HU,UaJlbll blM onepanwpoM U 
o6o6~eHHUH :lllOU'lll Koum, npocmei'nuue 1<6a3WlUHeiulble J(Y 8 11acmHblX npOU1BOdHblX 

OcHOBHhle CBOHCTBa 06061..l.J;eHHblX c})yHKI.l;HH. Hpeo5pa'30B amrn: <l>yp1,e H Jlarrnaca o6o6m;eHHhlX 

!p)'HI<nHM. 
<PyH).l.aMeHTfillbHOe pemeHHe m1HeHHOfO ,UHql<pepem\HanLTTOm yp am1emrn C o6bIKHOBeHHh1Mll 

IlpOH3B0.L(Hb[Mll. 

<PyH)WMeIITam,Hoe perneHH.e 0,UH0MepHoro B0 JIHOB0ro yp antteHH~. 
<PyH;!J;aI\'lt:HTaJlbHOC pcmCHHe ypaBHeHHSI Ten.:ion poB O,llH0CTH. 

f1oHJITHe o6o6m:eHHoro pemeHH51 1nrneirnoro .1::uupcpepem.i;mU1bHoro ypaBHemni:. O6o6w;cHHoe 
pememre Ja,D;alrn: Kourn .UJ1J:1 0,[{Y. 

O6o6meHHOe pemeHHe 3Qna'IH Koum ~Jlll BOJIHOBoro ypam1enm1. 
06o6meHHOe peme1me 3a,ua"'IH KomH rour yprurnemni: TermonpoBO,!.l.H.OCTH. 

Ypa0He1me Emprepca. 
Ypaimem1e K.apTeBera-~e <llp1na 

llepeqeHb '1onpocos. 

1. 06uur:» lJH,U )1Y B '9:8CTHbIX np 0H3B0,!lHbIX. Ypa11HeHHH, JlHHCHHhl.e OTH0CHTCJU,H0 CTapum:x 
npomB O)lH&JX. ITp1,rne,-,:i:eHI-1e K KaHOHHtJ:eCKOMY 'BH,;:i:y. XapaKTepHCTHKH. Knaccnqrn:xau;IDI 

nHHC HHbIX n: KBa3Hm mem u,rx ypaeHeHHH Brnporo nop.11.uKa. 

2. Ypa1meH1:u1. nu1cp6orrH"leCI<oro mna. YpasHeHHe Ma.JibIX rronepe'ilU>IX KOJJe6am1A' crpym,r II 
MaJThIX rrpO)J.OJ1LHEJX Korre6amdi ynpyroro CTep:Hrn.H. IIa'IaJihHble H Kpaeuwe yc~IOBMH. Pe,1..1.y.KUH)l 

001..l.J;t:M. 3a.u_a'IH. K 3a,ri;aqc C 0,!UIOP0.UHEJMH KpaeBbIMH ycJIOBIDlMH. Blillly)K,ll;CHH&Ie Kone6aHH51:. 

3. Ypmmemfe KO."Je6armif 6ecKoHe'-nrnif cTpym,1 ( cTep)l{tt.ll). 3a,rr.a•ra Kolill:I c tta'laJH>HhlMH 

yCJIOBHln1H. Pernem,re Jl:a..1IaM6epa. XapaKTepHCTHKH. PacrrpOCipaHeHHe Hal'.Ja"IbH0ro 0TICIOHeHIUI 

H Haqa.JibH0fO li~IlYJibCa. 

4. YpaBHCHHC KOJJe6:rnrm nony 6ecKOHe'IHOH CT!J)'Hhl (cTep')J(H.51:). MeTO):( OTpIDKemrlt. rpa<tmtrec1<a~ 

H:lJIIOCTpallf,Uf. 

5. 3Heprm1. KOJIC6aHHH orpaHH'leHHOH CTPYHh[. TeopeMa e,UHHCTBeHHOCTII KpaeBOH 3a,n:aq0:. 

6. MeTO,T( pa1;::i:eJiemur rrepeMemn.IX J:LJUI yprumeHIDJ Kone6attHH orpattH•IeHHOH. CTpYH.bl u CH)"-Jae 

KpaeBbJX ycJIOBHH rrepBOro H BT0poro po;i;a. 

7. McTO.IJ pa3~eneHrui: nepe"MeHin,IX ,nJI.H yprumeHH51 Ko;i:e6amdt orpaHHt.reHHOH crpym.r n CJI)l"I.Jae 

Kpaesorx ycnomrli TpeTuero po~a. 
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8. Kpaesrur 3aJJ;atia ,nmJ. ypaBHCHIIH KOJie6aHJftt orpanw1eHHOH CTp)'IU,I C Hy."TeBbIMH' rratia""IhHhlMH 

ycnomuu,rn li He0,ri;H0pO,llH0CTT:.10 B ypaimeHHH. <l>yHKUIDI f p~rna. 
9. 06maJI cxeMa pa.1,ri:e:rreHaSI uepeMeHHblX B ypaBHemrn: KOJie6aHHH orpaHHqeHHOR CYpyIII,I C 

nepeMeHHI,Thrn K0:34'cp111.1,0:caTaMH Teope~LI CTeKJIOBa. 

l 0. MeTO,zi; pa3n,e:1emrn nepe~eHH.blX ~ Heo.znmporornro ypaimeHWl Ten;1011posoromcru c HyneBoIM 

KpaeBbIM ycJIOJmeM. <l>yHKI~lUI f pHHa 
11. Mero!( pa.3,!leJieHIDI rrepeMeHHJ,TX ,!lJUI OJJ;H0p0l.l,H0ro ypaBHeHRSI TerrnonpOBO,!.lH0CTH c 

O)lHOpO.IJ.HhlMH Kpaem,IMH ycJIOBllilMH. 

12. Ypam1e1rne TeDJIOIIpOBO!J;llOCTM Ha 6eCKOHe-.:rnoi1 np.H.\!I.Oli. <l>yHKl(HSI fpmm. 
13. 3a,ua11a 6e'3 Ha'tfam,Horo ycJIOBH.H LV1'I ypasHemrn: TeIInorrpOHUA,HOCTH C 3a,llaHHhlM TeITJJOBhlM 

penrn:MoM Ha rpamrn;e norry 6ecKoHe-.:rnoro HHTepBana. IIpoMep1aHHe JeMIDI. 
14. Ypairnemi:e fem,Mroru,ua. Ero 11acTH&1e pernemrn B ,ri;e.KaproBhlX, nomrpHhlX n cq>ep0:1.1ecKliX 

K00p)lHHarnx. 
15. <l>yHKl(lUI fp.HHa aepBOH KpaeBOH 33,l),a'-rn )\JUI ypaBHeHH.8 r errr.MroJu,u a B np,i_Moyro:n,HHKe, 

rronoce, Jl 6ecRoHeqHoM UHIDIH,rtpe npj(M'oyrom,Horo ceT1eHID1. 
16. <1}1t:u1qccIG1e 38.lla'LfH, npHBo.wmme K :ypaimeHHEO namraca. tl))'HKI.J,HH, r apMo HHtJ:ecKHe B 06."Tacrn:. 

TiocTruIOBRa xpaeBhlX 3a;:i:at1 ,!lJnl ypaimemrn: Jlan:iaca. 

17. r apM0HHti:ecKHe 4>YHKl(HH. CBJ.13b C aHaJIHTHt-IeCKHMli 4lym<I(IDIMH KOM.mre1ccuoro nepeMeHHOro. 

YprurneHHe naIIJiaca H Kot..mIIeKcHoH ipopMe l! ero o6mee pemeHn:e. 
18. YpaBHCHHe Jiarrnaca n KpHBO:urnefuu,IX opTOfOHaJT&HblX Koop .1:urnarnx (TloJIJipHhle KOOpl(HHaTI,I, 

c4>ep:0qecIG1e xoop,l:(H.HaThl). qacmLie perneH.H.SI Mern.aoM pa'3)leJJeHlUI rrepeMeHHhlX. 

19. <l)yHKl(IDI fpHHa ypa1me.KID1 JlanJiaca ron:r nepaoii KpaeBOH 3aJJ;aqJ,i B IIOJl)'TTJIOCKOCTH, 

rro.rry11p0l:'lpaHCTBC, II BHYTPH OKpy,KHOCTH. Iloc 'fl)o em 1e MeTO )lOM OTpIDKeirn:it 

20. UocTpoeHtte <pyIIKUliH fp1rna ypaBHeHIDI nann aca .um1 nepeoii KpacBOH 38,Ila'llH B orparmqeHHOH 

o6rracrn C l ';13,i{KOH 8HaJTH11illeCKOH rpaHH l.(e.0 MCTO)lOM Kompop'vflll,IX OT06pa:aceHH.H. 

21. Doc-rpoemre cpyHKLUfH I'pHHa ypaBHemu1 Jlarrnaca wrn rrepBOH KpaeRoti 1a,n;a1.rn H 

HeorprumqeHHOH 06J1acn1 C r.rra,uKOH aHa.JIH n 1q ecKOH rpa1rnu:eii MeTU,LI,OM KOHcj)OpMHF,JX 

OTo6p8.)l(eHirn. 
22. IlepBM H BTOprui: <l_lopM)'JJI,I r pHHa B o rp aHHl-leHHOit o6rraCT0 )lJUl ,L(BIDK,Ilbl HenpepbIBHO 

.nmt,4lepeHn0:pyeMLIX cpyH KI.J,liH . TpeThSI ipopMYrra fpttHa .. 111nerpam,Hoe npeJ.lCTaillleHHe ,il,!UI 

q>yHKUa.0: rapMOHH"tiecKott s o6rracrn:. Cn~aH Kpaem.rx 3a,I,a"tl ~pmme H HeH.MaHa. 
23. T eopeMa 0 cpeJJ,HeM 3gaqeHHH Ha TTJJOCKOCTH H B rrpOCTpa.HCTBe ~ rapMOHWieCKHX q>yHKUHH. 

IlpHHUHII MaKCHM aJibHO l'O 3HatJ:eBIUI. 

24. TeopeMh I e,IUlHCTBe HHOCTH pem emJ~ DIIYTJ)eHHHX li BHeIIIHHX KpaeBblX 3a,a:aq ,i:um ypaBHeHWI. 

JlaITJJac a Ha IIJIOCl(OCTH El B npoC Tp aHCTBe. 

25. PemeHHe rrepBOH Kpacsofi 38,i1;81ffl JVUI ypaBHemrn J1armaca BHyrpH Kp)'Ta l-1 RHe KpyTa MCTOi);OM 

pa3~cnemrn nepeMemn.IX. MHTerpaJI liyaccoHa. 
26. Mern.11. oTpa)l{eHHii )].."I~ pemeHH~ rrepnott Kpaesoi11a;J.a'm B crryqae c¢,epbr 0 HHTerparr IlyaccoHa. 
27. I 'apMomrqe cKHt-1' TTOTeHll,HaJl ,!.lBOHHOro cno.11. <l)opMyJTT,I npe,nem,HblX. 3HaqeHHil ,iJ;IDI. IIOTem,Harra 

,UBO.fiHoro cJiojl . HHTerpam,Hoe ypasHeHHe <l>peworrr,Ma Bmpom po.n:a ;1m1 3a;a;atm llHpHxne e 

orpaHI-fl'Jemrnn o6nacTH. 
28. fapMOHlfieCKHH IIOTeHIJ;lllliI rrp0CT0TO cnmI. <l>opMyJihl rrpc.acnbHE,JX 3Ha~eHHH' )])UI IIOTeHI1,Ha.11a 

npOCToro CJIO.sr H em HOpMa.JlhHOH rrpOli3BO,mIOH . HmerparibHOe ypaaHeHHe <l)pC.IlfOJibMa 

BToporo po,ua ,uJIH 3a,ri;a"Ifil HeiiMaHa B orpaHwreHHoii: o6nacrn:. 
29. llpHMeHeHHe nonepxnoCTHhlX HHTerpanoB K pemeHHIO :ocpaeFlbTX 3a,natJ. TeopeMw <l>pe.arom,Ma 

.llJlSI HHTerpalbHblX ypaBHeHHH BToporo pon:a KpaeBbIX 3a,LI.a'I )],HpHXJie H Hdi:MaIIa R cny'llae 

ypasHeHH.11 Jlarrrraca. 

7 



30. 06o6memm.H 3a;ia9a KomH ;:urn YpaBHeHIDI rennonpoBoµ,Hocru B Heorpamr'feHH0M 11poc1paHC'l'.Be 

C H8traJibHhIMH ycJJOBIDIMH. <l>yma:i;IDI r p1rna ypaBHeHml TermorrpOBO,ll,HOCTII KaI{ 0606:m:eHHOe 
pemcaHe. B1,1so.n ee ,nmoro BH~a ,n..Tsr o,!{HoMepHoro c.rryqas1 

31. O6o6rn.eHHaH 3a,rJ;a'ra Kow.11 ,UJJJ:1 ypaBHeHIUJ KOJIC6amdi B HeorpaHWieHHOM npoCTpORCTRe C 

Hfi'qa.JThHbIMll ycrromUIMll. <l>yHKUH.SI fp1ma ypa1rne1U:IJ.l Kai<. o6o6w,eHHOe pemeHHC. BhlBOlJ, cc 

.llBHOrO Blif)\a )]:JUI 0)lH0MepHoro crry'tlaJI. 

32. <llopMyJia TiyaccoHa ~rr pcmcmm 3a,l:la~ o pacnpoCTpaa:eHHll KOJJe6rum:H B HeorprurnqeHaoii: 
,llBj'MepHOil o6rracTH c Ha~aJU,HI,IMH ycJI0BH51Mll. 

33. cI>opMyJia TiyaccuHa .i.JI peweHll.H 3a,l:la~ o pacrrpocrpaa:eHHH KOJ1e6aHHH B HeorpaHii'llCHHOH 

TpeXMepHoH o6nacTH c Hat.Iam,IILIMH ycrroBIUIMJI. 

34. Hemme.it.Hoe ypaBHCH0e KopTeeera-n:e <l>pH3a 

3 5. He:rntte:mwe ypaBHCHHe uepettoca, Y ~apmrn BOJJHa. Y paBHCHHC oKJ prepca. 

OCH06Hall y'le0HllR Aumepamypa. 

1. THXOHOB A.H., CaMapcKHii A.A., YpaBlICJilUi: )1J1.TeManrqec1<0H q_JH3HKH , M .: lfa.n;-so MrY, 
2004 

2. ByllaK E.H., CID.-rapcrm:lt A.A., THXonoB A.H., C6opmrn 3a;_i:aq ao MaTeMaTIPiecKon 
4itt30:1<e. M.: <IJH3MaTillIT, 2004 

3. 3m,crom,u: JI. 3. }l;HipqlepeRT\Ha.T[bHbte ypanneHH~ H Bap0:arm:ormoe HCYJHcne1me. M. 
«HayKm>; 2008. 

)1ono~111.ume.nbHD.R yqe6uaJl .rzumepamypa. 

1. Brra,a;n:MHpOB B.C., Ypmrnemrsr MaTeMaTHqecKOH <pH3HKH, M.: Hay,rn, 1981 
2. MapTHHCOH Jl.K., Manon IO.H., ,Umpq>eperui::murbHbie ypaBHeHHX MaTe~anP-1ecKoH 

<i>H3HKH, M.: Ih,n:-BO MfTY, 2006 
3. BrrMFIM0:poB B.C., MITT.aiirroB B.TI., C6opHHK 3ana11 no ypaBHeHHSIM MaTeMaTJil'l,lecKol'i 

t:J}H3HKH, M.: (l)H3MaTJHIT, 2003 
4. <l>HJIHIIIIOB A.Cl>. C6o p IU1K 3a,u,aq no ,Ll.H<pqJepeHll,l::HlJII,H.bIM ypaBHeHIUIM. fu~.4-e, M.: 

KHmKHblli .UOM «JIHEPOKOM», 20 11, - 240 c-rp. 

5. )];HMHTJ)HCHKO IO.If. Tem opm,m: aJTanHJ/ Mexamn<a crrnorrrno~ cpe,n:1,r.T. l .-lfa,ri:-no MfTY 
IlM.H.3.Ea)'MaHa.-2011.-463 C. 

)];HCIJ;IIILfflHA 3. .lf;mlu)epemu-rnJJLnaH remmrrpuir u ocnoBLI Tenlopuoro uc11HCJ1eH1tH 

A,;ue6pa meH1opo6 fl 3-x MepHOJH e6KllUOOBOM npocmpORcnuJe 

Kp1rnom1HCH AbIC CHCTeMbl K0Op!l,HHaT B o6JiaCTH eBKJIH.ll,OBa IlpOCTpa.HCTBa. llpm.rnpbl. JfoKa.JibHblC 

BCKTOpbI 6a3nca. 51Ko6HeBhl H MeTpHtieCKHe 11aTpm:i;@. TipaBIIBH paccrnH0BKB 1-rnn:eKCOB. BeKTOpHI,Ie 

TIOIDI, EUire6paH'-f e C1ore onepm.J:ilH C neKTOpHbIMH IT0JUIMH. 

BeKTOpaoe llp0H3Be)leHKe II cro CBOHCTBa. CMeIIIaHHOC npoH3Be.n;eHHe H ,ll_BOHHOe BCKT0pH0C 

IIp0H3Be)];eHHC. 

reoMeTpHqecKoe onpen:erremre reITTopa 2-ro pa11ra OrrepanHH c reH3opa'1H. KoMrroHeHThI 
remopa. oa3HCHT.Te Temopw. Crra.rrnprme )'MIImKe1rne Temopon. ,[(Ha.ru,1. 

Tione remopa 2-ro paHra. Arrre6pauqec1<He onepaI..1,1.rn c TeH3opa~rn:. Co6cTBeHHbie 3Ha•-1emrn 

TeH30pa. Pa3JIO)KeHMe TeH3opoB IIO co6cTBeHHOP,zy 6a:mcy. 
Onpe;i.cncHHC TCH3opa n-ro paHra. TipaBIIBa npeo6pmosmrnj{ K0MII0HeHT TeH3opa npH rrepexone I< 

HOBOH CHCTeMe 1<oopn;1rnaT. 
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A:r.ce6pa me11.1opoa na 11uneu,u,r.x npocmpancmsax 

Tett3opttoe npoH3Be,n:eHHe .inrneiiHhlX upoc'I'paHCTB. Onpe,11;enem1e TeH3opa 2-ro paHra Ha JUIHCHH0)1 

npoc1paHcTBe. J(m1;:uffi1ii 6a:rn:c. TeB3op1,1 B@CITIHX pIDffO'FI. 

TemopbI Ha C0Hp5DKCHHOM npoc-rpaHCTDe. l13MeHeHHe KOMllOHCHT TeH3opoB npM .'JaMeue 6a:rnca. 

Onepau1m c TeH'.mpaMH. He3a.BHCHM.bte K0MII0HCHThI TeH3opoB. 

TeH30pllb1:U. UllaJIU3 6 3wX ,HepHOM e6KllU0060,'W. npocmpancmBe, 

Cm.,reonhl KpHcrncpq>erur, HX CBOHCTBa. Orrpe,ueJJemre KOBapHaHTHOH rrpott3BO,l.lHOH CKam1pa i-r 

BeI<Topa. 1-Ia6.rra-onepaTOp. PoTOp Bercropa, ,rurnepreHIJ.lUJ. BeKTopa. 

KoBapHaHTHhie npoHJBO.D.Hbie 1-eH3opa 2-ro paHra. ,7J;1rneprem~m1 H poTop TeH3opa. ToopcMa PH'tlqH. 

KonapltaHTHhie npoH3BO)lHhie 2-ro nopSI;J;Ka. 

Jeo.MempUJ1. pUMa11o«blX npocmpaucmB u npocmpaucmo aq,q,uuou can11wcmu. 

3JICMCHTapHoe MHoroo6pa:m.e. KacareJH,HOC IIp0CTpaHCTB0. PHMaHOBO np ocT paH CTB0. TeH30phl 

Ha 3JTeMenTapHOM MHOrno6pa3HK. Ko~(1'4_)'M'[{lle1ITLI CBJI3HOCTH H p HM8IIO BOM npocrpaHCTRe. 

KoBapHaH'l'HOe ;:,;0:cpcpepemlHpOBaJIHe B pHMaHOBOM rrpocTp aHCTBe. A6comoTHaH. npOH3BO,llHaH 

TCH3opa. I1apa··me.11,1rr,m nepeHOC. 

Orrpea;eneHHe npocrpaHcTB acpqnrnHott cBmHocru. KoBapim HTnoe ,!J;Fl<pcpepeK11:Hponarrne B 

rrpocrpaHCTBe acpcfrnHHOH CBR3U0CT0:. TeH30pbt Kp)"ICHtU[, Kp HBH3Hhl PRMana-KpHcTO<f,q_Jt:JIH. 

PttMaHOBO npoc-rpaHCTB0 aq>q>HHHOH Ctl}l3.HOCI'H. 

Teuwpuoe onucanue xpu6111x 6 3-x .nepnoM e«K11U0060M npocmptmcm6e. 

Crroco6l,J 3a,n;amrn KpMBbIX. ,[lmraa .n;yrn. BeKT OpHbie xapa.KTepHCTIIKH Kpl1Bbl.X. Kp~eHHe U 

KpHBH3Ha Kp.HBOH. 
CorrpoBo)I{JlaIOHlA'.~ TPexrpattfill. K. <l>opMym,r ct>perre, HX Mexam1qecKHH c:Mwcn. YpaBHCHHe 

KaCaTeJThHOit, HOpMaJIB 0: 6HHOp Ma'I H. 

Teopua no«epx11ocmeu 6 3-x Mep1t0M eoKJ1ut)ouoM npocmpaucmae. 

Cnoco6tT Ja,n:amrn IIOBepXHOCTCH. JT.OKaJThHhle BeKTOpbI 6a:mca H MeTpH'-1.eCKaJi MaTpHila Ha 

nonepXHOCTH. TeH30pbl Ha n osepXHO CTIL KacaTem,Hasi: IIJIOCKOCTh Ii HOP.MM& IIOBepXHOCTII. 

llepBrui KRa,n:paru qmur cpop:~rn no BepxaocTIL 3rrc:-vi:eHTapHWI' nrrom:a.n:rm rronepxHocru. Brupa11 

KJ1anparnwru1 qlOpMa. 
KpHBI,Ie Ha II OBepXHOCTH. Be1<TOp1,r HOpMa..7fbHOH H reo,ue3H1IeCKOH KpHBITTH:hl. HopMaJU,HM H 

reui'.l,e3u:qecKaJi Kp MBll 3Ha Kpl.JBOH ua IIOBepxHOCT.H. TeopeMa McHbe. 

1 °::l8BHT,,Ie Kp HB113Hl,l IIOBepXHOCT.H. rayccoBa H cpe;:i:HIDJ KplrnH3lH,J. Krraccmpm<:au;m.1 '11J'ieK 

TI0BepxH0CTH. H HAHKarpHca ,llioneHa. 

JlmIHH KpHBH3Hbl. reo,ne3HqecKHe JlHHHH, :lKC1peMaJibHOe CBOHCTBO reo,ri:e3JiqecKI1X. 

AcHMll'l'OTlftJCCKHe JTHHmI . .L{mrna Kpimoii: Ha IlOBepXHOC'IH, yron MC)l{;o' KpHBhIMH Ha TI0HepXH0CTH, 

ITJ10JU:a.zi:1, IlOBepXHOCTlL 

llepe!leHb 60HpOCOB 

1. ~aTb onpe,L\eJieHHC nOKMl>HhlX BeI<TOpOB Oa3HCa (ocHOBHhlX H B3aHMHhlX). KaK Cfill3aHhl 

JIOKaJI.bHble BeICTop1,1 6a3IICa C Merpi;rqecrrnH MalplUJ;eii: ? 

2. ,]],an, onpe'AeJJeHue Ber<Top1rnro npol!3nen:emu1, HC11om,3ysr CID1BO:lM JleR0-"l.JHBlIThl. 

CqiopMyn0.pooaTb H ,UOKa38Th CROHCTila CHMBO.JOB JleBH- 11ll.BHThI 
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3. Allre6pru,rqecKne onep.ru;HH c TeH30pa.MH (c;io:>KeHIIe, )'MHO)KeRHe na cKamrp). 
Km.moHeHTI,J TeH30pOB. TeopeMa O pa3.10JKeHHH TeH30pa no 6a1ncm,IM TeH3OpaM. E)lHHH'Illblli 

TeH30p, Cl<arnipHoe YMHU~eHHC TCH30p0B. 

4. )];an, onpe,lle.1eHHe TpaHCIIOHHpOBaHHOTO, C!Th1Me-rpn 10moro, KOCOCIH,1MCTpH'IHOTO 

TemopoB. Bhl.BeCTH Bbipa)l{eHJUI' ~TISI m< KOMIIOHeHT. feoMeTpl:lqccKoe npe.;:(CTaBJieHHe 3Tm<: Tel-I30p0B. 

5. ,llan, orrpenene1me o6parHoro, 0IJT0rDHanbHOfO Temopon. Bbmecrn BhlpIDKeHHX LI,JUJ. HX 

KOMilOHeHT. reoMeTl)HqecKoe Hpc,llCHIBJieHHe 3TIIX TeH3opon. 

6. Co6CTBeHHE.Ie 3HalleHIDI TeH30pa Broporo pau:ra. Pa3JiO)KeHHC TCH30pa no co6cTBeHHOMY 
6a:rn:cy. 

7. CqiopM)'IIHpOBaTb reopeMy 0 co6cTBeHHhTX 3HaG:eHHID:. op-roroHaJibHUl'O TeH3opa BTOporo 

paHra. 

8. CcpopMynHpOBaTb H JlOKa1aTI, Teope~y O CWl.3H KOCOCIIMMe'IplPlllOnJ Temopa H 

aKCJiaJlbHOI'O BeKTOpa. 

9. Orrpel{ene1rne TeH3opa 2-ro paHra Ha JIHHeiiHOM rrpoc1-paHCTBe c Hcrr o nMO BaHMe~ 

rmaccoB JKBHBaJieHTH0CTH, 

I O. ,[{1,ra.,ruu,m 6a'3RC. 

11. TeH3opb1 Bf:.TCIIIHX pai:1roB. Ilp11.Mep TeH3opa rpen ero panr a. 

12. Ha6Jia-orrepaTop, KOBapHaHTl:IWI upOH3BO,llH1Ul I(Q).fIIO HeH T BeKTOpa H Temopa BTOporu 

pa.Hra. 

13. CHMDO.'lbl KpHCTOq>¢,eIDI, HX KJiaCcHqnrn:au H.SI. C B.sr:11, CHMDOJIOB Kpm;roqiq>em1 C 

Me-rpHqecKOH Ma:rp11.ueft. 

14. Oupe,a;c.1el:llle .zurnepreHIIHH remop a R poTOpa TeH3opa. C~opMyJIHpoBan, TeopeMy o 

rp8.lU'IeHTe TeH3opa. 

15. C<l_lopMynHpoBan, a .l1.0Ka3an, TeopeMy PJflflll,oI. 

16. )lHcl}<l_lepem:i:npoBaim e npmuse,neHIDI TemopoB. 

17. CBOHCTBa KOBapmtH'rHh IX rrpoH3B O,nHl:.IX. KoBapimHTlJOe ro-11pqiepem1;Hp0Bairne cyMM. 
,I(H<pipepem.1;11p0Brurn:e rrpomBe,uemrn BeKropa H -remopa Ha CKaJlllp. 

14. J];oKa3aTh, -qro: 'i/(a · b) = (V ®a)• b + (v' ® b) • a 

15. [(or<a1an,, tJTo: 'ii® (ax b) = (V (8) a) x b - (V ® b) x a 

16. ~OKa.JaTh, 1:JTO: "v ·(ax b) = (V x a)· b - ('ii x b) · a 

17. )];oKa3aTh, "lfro: 'i/ · (a® b) = ('v · a) ® b + a· 'iJ ® b 
18. ,U,oKa3an-, liTO : V x (ax b);::::: b · V ®a+ a('v · b) - b(V · a) - a· V ® b 
19. )loKa3aTh, -.:r1O: V x ( a @ b) = (v' x a) ® b - a x (V ® b) 
20. ,D;oxroaib, qrn: V ® (T · a) = (V ® T) •a+ (V ®a)• yt 
21. ).],oKasan,, lffo: 'i/ ® (a • T) = (V ® a) • T + ('i/@ rt) • a 

22. ,Il;oKa3aTh, qro: V • (T · a) = (V • T) ·a+ T •· (V ® a)t 

23. ,noKa'laTn, '(rro: V - (a· T) = ('i/ •rt)• a+ T ·· "J ® a 
24. ,Il;OKa3an,, rrro: V · (T x a) = (V • T) x a+ (Tt - 'iJ) X a 
25. )];oKa.JaTo, tITo: V x (a· T) = (V x a)· T - a• (v' x 1'), 
26. ,IJ:oKa3aTo, lfl'O: V x (T • a) = (V x T) • a - (T x TJ)L • a 

27. ,IJ:oKa3an,, "<ITo: V x (a• T) = (V x Tt) • a - (Tt x V) • a 

28. )loKaJafh, 'ITO: V x (T x a) = (V x T) x a - (Tt x 'i/) x a 

29. ~OKa3aTh, -cno: 'i/ x (ax T) = -(V · a)T + ('ii® a)· T- a· V ® T + a®'i/ · T 
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30. Kp11Bble 8 rpcxMepHOM eRKJTHJ],OBOM IlpOCTpaHCTBe. Crroco6bl 3a)l8HH.l£ Kpl-rB:E.TX. iUrri:rHa 

.z:i:yrn KpHBOH. 

31. Bt:KTOpH:bie xapaKTepHCTHKH KpHBOH: KaC-aTeJJ&HhlH BeKTop, HOpMarIT:.lILTH neKTop, 

6HHOpMa.ilb, KpH:BH3Ha, pa.ro-ryc KpHBH3Hbl 

32. BMROl( <tiopM)'JI cI>peHe. 

3 3. ConpoBoJK,LI.aroill,H:H rpexrpaHHliK, KpHBH3Ha, Kpy~ieHtte 

34. )];an, oupe,ri;crreHHe 1-ii ,rna,opanNHOH q>OpM.b1 Il0BCpXH0CTH. B'hIBeCnJ CB.sI'.lb 1-oH 
KBa,z:i;paTI11!HOH. qJOpMhl C .umrnoti KpHBOH Ha ll0BepXH0CTII. BhltUicne1nre nnom:anH IIOBepxHOCTH. 

35. ,[(au. orrpe!(ene1rne 2-oH KBaJJ,paTWIHOil q>OpMbI IIOHepXHOCT0. 

36. 0pTOr0HaJU,HLie TpaeKTOplm .!lJUi 3a,rcam-mro ceMetkma KpHBbIX Ha U0.BepXHOCT0:. 

3 7. .I(epH.Bau,IiOHH@e qiopMyJif:,T. 

38. fJra1nu,rc H8IIpaBJICRHS£ H rna.BHble KpHBl13H.hl. Cpc)];ID.Ul H f aycco.Ha KpHBITTIH,I. Tnm,1 
T0'!CK IIOBCpXHOCTH. 

39. reon:e3HqecKm.: JlHHHH, ~KCTpeMaJII,HOe C'BOitCTBO reo,ne:J H'llec1rnx . 

40. HopMaJif,HID.l KpllBH3Ha. ACHMilTOTIPieCKHe JII,nnm. 

Ocno61UlR llUmepamypa 

1. JJ:m1H1pHe.HKO IO.H. TeH3opttoe HC'tluc11e1rne. - M. :BbtCillaJ.l lllKOJia, 2004, 575 c. 
2. ,lJ;HMHTpHCHKO IO.H. Temopm,m attana3/ Mexamn<a cnnoUIHOH cpe.ru,1.T. l .-'vb)l-Bo MfTY 

li.\1.H.3.£ayMaHa.-201 l .-463 c. 
3. MaK-KoHen A.,U:ac. Bsc)];CHHe B TeH30pHhrn aHanm. CITE.: flam,, 2006, 412 c. 
4. CoKonhHHKOB H.C. TeH30pHhlit att aJIH3. M.: cn:6: }latth, 2005, 3 76 c. 

5. Uo6eAp51 E.E. JleKwm no TeH3opaoMy aHa.JJH3y. M.: fu,n-Bo.MrY, 2004, 286 c. 
6. □oropenon A.B . .I];HqJq_JepeHI(B:am,.Hrui: reoMe-rp1nL - M.: CDH3MaTJIHT, 2005.- 176 c. 
7. Mm..l.l;eHKo A.C., ConoBI,eB IO.TI., <l>oMeIIKO A.T. C6opHHK 3a,ua-q no ,nHlf)cpepeHIW811I.Hoti 

reo:Me-rpI-.Ut. H TOilOJIOTIDI.- M.: vh n.-BO MI'Y, 2004. - 184 C. 

8. A.H. IJ.'(e-r:mnrn, E.A. f y6apeBa BBe;:i;eHac B TeH3opHi,rn aml.ITm. Yqe6uoe noco6He. J,fa,n-BO 

MrTY HM.H.3. l:iayMaHa.-2012.40 C. 

p ono.1H ume.1tbHa.R yqe6naa JJ.umepamypa 

1. Cxoy TeH .51.A. TcH3opHblii: aHaiun ~sr q>mHKOB. M.: IlayKa, 1965, 
2. BcKya R H. OcHOBbI teH30pHoro a11anH3a H Teopau KOBapi-rnHTOB.M.: Hayxa, 1978, 296 c. 

3. fopIII K0B A.f., PaforncKmi JJ.H., TaprraKOBCKHH. ,n:.B. 0CHOBbI TeH30pHoro 81Ia.Jlll3a H 

MexaHHKa CTTJIOIIIIIOH cpero,1. M.: HayKa,2000. 
4. ,lzy6poBH.H J::i.A., HoBHKOB C.l1., cf.>oMeHKO A.T. CoapeMeHHas.c reoMcTpIDI. - M.: Hay1m1 

1979. 
-760c. 
5. CTepH6epr C. JieKIJ,HH no .UH<p<pepe1mmun,HOH reo~e-rpmr. -M.: M11p, 1970. -412 c. 
6. ITe'TpOB A.3. Ilpoc-rpaHCTBa 3fiHIIITei1Ha. M.: <1>:011\mTrn3, 1961,464 c. 

10. IIocTHHKOB M.M. JleKUHH no reoMeTJrn:H. CeMec-rp II: JlHHeiiHas.c anrc6pa. M.: Hay:ica, 
1986, 400 C. 

11. fpaH A., A.r.(KHHC ,[{,re Bonb11me ynpyrne ;::i;ctpopMaIJ;BH u: HenHHei1:H3JI MeXaHHKa 

crnIOillHOfi cpe,zu,I. M.: Mnp, 1965, 455 c. 

12. CapoTHH IO.TT., lllacxom,cKIDI H.Il OcHOB:E.I Kpu:crnnrro(j)K3llIUI. M.: Hay:ica, 1979, 640 c. 
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13. Hatt ,l.J;)[{. <DR3KqecKHe CBOHCTBa KpHCTan110B. M.: HJ!, 1960, 386 c. 

t{HCU:HIIJIHH A 4. 1luc ~1eenb1e MCTO~ LI 

'C/uC./leHHble M.emOObl a.:,uopbl 

)ne MeHTbl TeOpHH rrorpeWHOC TeK H norpemITO CTH •rnCJieHHblX MeTonon pemeHH.ll CliCT~bl 
JIHHeHHblX anre6paH'llecm x ypaBtteHH~ (CJIAY): MeTO,ll )Kop):(aaa-faycca c BblGopoM ee.nynr.ero 

3.IICMeHTa, MeT0.!1; nporOHKH . q e6nTTIIeDCK8.B H e»K.'IHJl:OBa Hop~Ll Ma'I'pHUbl, .H.3MeHCHHe norpernnoCTeii 
no.n; ,ueikrBH CM MaTJ)HtnlhlX ouepaTopoB, 't:J"'1C110 o6yc JIOBITeKHOCTH KRa.D;paTIIOH Ma'I'pMilbl :0 

B.blLJ..HCflCHHe 0Til OCHTeJJbHOH rrorpellIHOCTH npH lJHC;JeHH0M perneHHH CJlAY' Ma'll)l.P-Il l'.bie 

mmm rrn qecKHe q>ym<IUJH. MeTO,D, HaIIM eHl>IlIBX KBa.n;paroB (MHK) H OQeHKa napaMeTpOB B MO){eJIJIX 

IIOJlH HO.MHaJJbHOH perp ecc1rn. flpHHWUI C)](HMaJO~HX OT06 proKe HHii J,J MeTO,!l; npoc-roH BTepau;mr 11mr 
peweHIDI arrre6paH<1ec.KH:X ypaeHeirn~ H CHCTe~, MeTO,ll;bI rrpoCTO~ HTepamrn: JI 3eil:,n;eM .n:rr.sr pelll eBHH 
CJlAY ) MeTO!l (KacaTeJibm ,rx ) Ill>10·r0Ha H ero MO;JJHpHKa.l.Vill J(mI <rnc.:mHHoro peweBIDI 
anre6paJ.PICCf(IDC ypannemrii. HtcpauHOHHI,le MeTO,ll,hl perncHH~ cneKTp am ,HOH MarpHq}fOH 33,llat.fH; 

Bbl'1HCJiettr;1e nae:6onbW er' O no Mo,zymo co6cTBeHHoro 3Hat1emu1 (H orne~rnromero eMy co6cTDem1oro 
BeKTopa), MeTO;:( 5.l.K06:J.I ,n.mI II OJIHO['Q p ew emur CIIeKTJ)am.IIOH MaTp H'tIHOH 3a,na•rn . 

HH.mepnORRU;UJI , ·enw'IHbU: (/Jyn«u,uu. AnnpOKCll.lHOU,UJI (jJyHRU,UU U .'l'IUHt:UHbU: on epamopo6 6 
ifJYH.K~UOllaRbH wx npo cmpllllCmRax. 

CxcMa ceTOK Ha OTpe JKe Ii cxe~m CeTOlffib IX tp)'HKJlHH )L"UI Hen pep bUHIOH Ha 0'1pe3KC QlYHI<TlJ.f'H, 

3a,::i;a11a mrrepn omru,Hli CCTOtm OK q_lYJI~HF.1 n o CHCTeMe <pyHK!(RH qefiblllleBa , HHTeprromrqHOIIHhl.H 

TTOJlHHOM Jiarp ruu &a. JJ:ecpeKTIIhle crrnaihn, 1 0-0H, 1-oH H 2-oH creueHH, 6e3,!J;e«peKTHbie ::lOKaJibHhl e B­
CIIJiaH.Hbl 2-oR H 3-efi cTene1ui:, 3a,na-qa cn.rraifHOBOH HHTepno.1.sn.tHH cerottHOH q>yHK~liH, cn.1aii:H0B1UJ 
arrn p oKCHMaQH'1 r'JI~KHX Ha o'TJ)e3Ke <PYHKUHH. llp:H6;nrncemoe ».E.IlfflCJiemre 3Haqemn1: 
HHTerpaJihHOro orrepaT opa l!>pe.uroJibMa C aHa..rTHmti ecrrn: 3a.D;aHf.{hlM rJia.ru<HM .R'l(pOM C IIO)I.IOUJ,l:,IO 

annpOKCHMamrn: Q_)}' HKI.lHOHallbHOro apryMe HTa CIIJialiHaM:0. KBa;::i:paTypm,re q>OpMyJibl MK 
npH 6JIJ{)f{eHHOTO BLJIUiCJieHH}I HHTerpano.B PEMatta, MCTO.ll: KOHetfHI,IX cyMM ,ll.l1J[ BE.I1DICJiemui: 
3HaqeHHH mn erpa.nbHoro oncparop a cI>pe.uro m,Ma c aHaJ!RTWiecKH Ja,il,aJfHblM rrra;1J<RM .a.n:poM. 
P3.3IIOCTHble 4>opMyn:r,1 !(JUI IIpH6nmKeHHoro BbJllHCJieHmI IIPOH3HO,!I,Hl,IX OT rrra ,1:i;rrnx Ha 0 1p e3K C 

tpyHKU:HH, rrpH6mrnd~HHT:,Ie BbJliHCJieHH11 3HfflJe1m:if ,Il;mpq>epeaQmUU,HI,IX orrepaTopoB. 

q UC.,1eUHbl e Mt:tn OObl peweHUR o6blKJW6eHHblX ouq,q,epetlJiU.0.,1bH'f,IX ypasneHUU 

Pa3 HOCTilble q>OpMyJU,l ,!J;JUI npH6JJIDKeHHOro BhT'tfHCJieHH& upOK3BO,UHhIX rna,i::1rux Ha 01p e3KC 

q_))'HKI.Ui11: 

PmHOCTJJaJI cxeMa 'illCJJeHHoro pernemrn 1<paesoe: 3a.z,.atm )lJTSJ mmeHHoro O,ll,Y 2-ro rrop5JJtKa 

MeTOJJ;hl PyHre-Kyn a 2-ro nops..zuca upH "CJHCJieJIHO:M perneHKH 3a.LJ,acm Ko lllH ,n;mr H0pMaJibH0l'O 
o6bIKHOBeHHOr o mupcpepenu;itaJibH.Oro ypaBHeHIDJ 

Mero,;:i;oB Pynre-Kyna 3-ero H 4-ro nop51.ru<oB upH "'IHCJ[eHJloM perneIIHH 3a,ua'-Ill KornH .zvm 
HOpMaJlbHOfO o6 bIKHOBeHHOro ~u:qupepeHIJHaJI&Horo ypaBuenmI 

qUCJleHHble .,remodw pe,ueHUR ypa6HeHUU 8 'lQCnlflblX npOU360dlt.bfX 

5IBR3.5J pa:mocrHa5i cxel\m q:r,:1cneHHoro pemeHHx 3a,n;alfK Kolilll .UIDI npocTethuero 

napa60JIHqecKoro ypaBHe Hli}I B 'i3CTH1,IX npOH3B0,l]HhIX 

HeJt.BHrur: pa1H0CTHaH cxeMa uc neHH oro perneHHst J~ a"tJH K ornH .n:mr npocreiiwero 
nap a60JIHq ec Koro ypaBHemrn B qacTHbIX n pOII3B O.r.IILIX 

1't1emoiJ -«011e11u1,u: :J.rie111enmo6. 
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OCHOBHa51 H)le~ MeT0,n:a. Kycol.lHO-Eerrpepr,murui: anrrpoKCHMan;IDI pac"':leTHOH o6rracrn. 
npmru;1m nemMeHHOCTH IIO'l'eHl(HaJibHO.H 3Heprn.11. TTpliHIJ;HII B03MO)KHhlX rrcpCMCID;CHliH. 

cf>opMyJrnpOBKH. 06ID.Hii arrropnr~ MK3. 0,;:i:HoMepm.Ie, .llBYMepm,1e H TJ)exMepHMe K3. <l>ym<TlT.fH 
cpopMbl. noKaJTh:Frn..sr H r.rro6am,nrur CHCTeMa KOOp~HIIaT. MarpHu;a .5rxo6H. Cy6rrapaMeTpHqecKHe, 

ll'.10IIapa.'1eTpH1.1ecKHe J1 cyuepnapaMeTpli'lCCKHC 3JlCMCHThl. qe'IblpeX)TOJThHhle )JieMeHThT. 
81,1•mc.11eH:ue npoR3BO.UHhlX OT ¢,)'HKUHH ipopM. PerneHHe 3ana1J o craqi:roHapHhTX nomrx MK3: 3a,n:atra 

TemrnrrpoBo,zxHocrn, 3.JJeJ<TJ)Hl:recKoro n0Temnra1a, TeYJemm )KH,!lKocru, qmm,rpan:mr. Pelllem1e 3<1,il.a'i 

cranurn: mmemmn: TeopHH ynpyroCTH MK3. 

Ilepe'l.eHb BOnpoco,;. 

l .TTpH6muKeHHOe orrn:caHHt: 'IBCeJt, a6COJllOTH3J:l M OTHOC.0.TCJibHruI: norpCIIIHOCTH. ApHCj)MeTIIICa 

BbJtiHCJICHl:IB C 3~mIHhIMH rrorpeIIIHOCTIDvrn. 

2.TIOH!iITIUI 6a,i,r annpoKCHMllJJ0BaiiIDI 

Mimroo6pa3HSI B 6attaXOBOM npocTpaHCTBe, 
ll annpoKCHMHpoaai-urn 3JieMeHTOB JIHHellHOrO 

filfaJIHTHqecKaJI Kopper-'. THOCTT:. H KoppCKTIIOCTI, 

anrrpoKCHMH.pOBfilfli.ll. 

3. MeTo.n )Kopn:mrn-raycca c Bu6opoM BeJiyrn.ero 3.leMeHTa 

4. MeTOJl nporonKH ,11.llil cnAY c TJ)eK-.[(HaTOHli.il:bKOH Ma-rpao;eit 

5. qHCJIO o6ycJIOBJieHHOC'I.H (ospa)KHOC·Tb) KtHV.1,pa-rHOH. HeB bipO :>K,UeHHOM Mi:i.TpHll;bl H OilCHKa 

OTHOCITTeJibHOM norpelllH0CTII pCWCHHJI CJIA y. 

6.neMMa O HOpMe MaTpIIQhl, o6paTHOH K MaTpHue, J:IMeIO:rn;eH ,rJ;Haroml.lThHOe rrpeo6JIM8JIBe 
7.IlOIDITHe cm6mnI3H})YJOiqero q>YF£T<I{T.JOHana H crn6m m3Hponamn,rn: MHK. 
&. Mern,11. uan:\fenuIIHx KBa,r:i;paToB (MI-II() ,;:i;IDI pememur CJIAY H .1eM.Ma o MHK-peweHH.li. 
9 .MeTO).I, ceKyIIJ;HX H cro MO)];Hlj)HK8l.l;llH ;'];.JI51 perneHIDI anre6 paH'tleCKHX ypaBHeHH0: 
10. I1pHHUHII C)KIIMaJOTT{MX OT06pameHHH H ou:eHKa noq,ernH0CTlf Mero,n:a npocTOH Ilrepau:HH 

npH pernenHH aJire6pmqecKHX ypaoae m:dL ,UocTaTO'Ill Oe ycJ10.1me Cil.(H.MatiM» J.IJUI rnaiuwro 

npeo6pa:JOBaHIDI 8 KOHe'IHOMCpHO M n pocTp aHCTBe. 

11. 06mcc OIIHC8HHe HTepan;HOHHblX Me TO.l(OB B IlOJIHOM ~eTpHlfeCI<OM np0CTpaiiCTBe. 

12. MeTOA KaCaTeJihHhJX (H blOTOHa) ,!!,JUI[ pernemrn aTJre6paH'l£eCI<HX ypannemdi 
13.Mern.ri: 3ett)lem1 npH peme HHn CJIAY Ka.K MO,UHlpHKau;HH MeTO.i:i;a rrpocroir HTepau;m1. 

14.MeTO.II npocTOii H.Tepau Hli npH pe llleHHH CJIAY C M8TpHIJ;CH, HMCIOID;Cli .rurnroira.:IE,HOe 

npco6na,ua1rne 
15.vITepan:HOIIIII,IH MeT0 ~ Bbl'lJHCJiemrn MaKCHMaJlbHOro no MO.lI,ymo co6cTBeHH01'0 3Ha 11eH1Ul 

MarpHIIbI 11 orne'-llilOmero eMy co6cTBeHHoro BCKropa. 

16. 06mHe npH!IllHIThl pememur CTTeKTpaJThHOH 3a,n:atrn !l)ll[ KBa,n:panrnii: MarpHUhI, IIpID,£ep 
MCT0)];8 Kp:&IJIOBa .Ililll BbRH CJletnrn xaparnepl-lCTWtTeCK0ro TTOJTHHOMa Ma1J)HQhl. 

17 .Mero)], jf Ko6w ll0JJH0TO pemenHH cneK'Ipa.JlbHOH MaipH'lHOil 3aµ;aq0:, 

18.CeTiill ll cxeM&l ce-roK Olpe3Ka, rrpocTpaHCTBa ceT01IHhIX q)YHKD:HH. TiocTaHOBKa 3a,IJ;8"1H 
HHTepIIOIDlll,HR, cxeMbl HHTeprrOJUIQlfH H pa3ID1'1JHI,Je TIIIll,I HX KoppeKTHOCTH. 

19 .AHa.JIHTH11ec1<att RHJI HHTeprrom:nurnmroro no.:nmoMa TiarparnKa H MaTJ)HtlIIbrn cnoco6 ero 
BbJllliC.leHHH 

20 .OcraroK s ¢iopMe Konm npH HHTeprro:ui:u;~rn JlarpaH)Ka rrra,ru<:oH <I.J:fHKIJ;HH. 
21. 3a,naqa HHTepnOIDI[lHil no CHCTeMe <p)'HKJlHM qe6&JIIIeBa, ITPHMep&I. 
22. !J;ecpe1c11-n,1e crrnaiin1,1 0-oii H 1-oil: crerreneii. 

23 .D;ecpeKTHble CIIJiallH:&l 2-oii CTeIIellli. 

24.Ee3µ.e<peKTHble JIOKaJibHhJe 8-CIIJlaHHLI 2-oH H 3-eit CTeJieHeH. 
25.llpH6.1HJKCHHbie BMrrncnemra 3Hat.i:eHHH HHTerpam,Horo oTTeparopa <l>pe,n;rom,:Ma c 

aIIa.lilITil11eCKH 33,laHHhTM rrra,..rurnM SIL(l10M C TTOMOlllJ,IO cmrattnon. 

26.COCTilRHasr 1-:RaJlpaTypHasr l}lopMyrra rrpm.myrom,nHKOB 

27. CocrnBHaJI KBa.n;paTypHM cl>opMyrra TJ)anenHR 
2 8. CocraBHrui: KBa,n;paTypHasr cl>opMyrra rrapa6on 
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2 9. Ce'IO"lffiO-CITJHlliHOBOe arrrrp01<CHMHp0Ba1-rne B npOCTJ)aHl-'TBt: HeupephIBHblX Ha 0Tpc3KC 

q>y'HKI..U'IH 
30. □omrrn:e ycrnwnrnocrn: cxeMhI JIHHeHlil,lX oncpaTOpos B 6a.HaxOBbIX rrpoc1'paHcTBax 
31.TeopeMa O ,Ll.OCTaTO~lHl,IX yc:I0BIHIX K0ppCKTH0CTII c};mffilTHO'H cxe\.fhI amumroB )lJlll 3a;_i;aqH 

Bb11:1u.cneHIDI sHa"tfeHHH mrnei'-lHoro oneparnpa n 6aHaxOBLIX npocrpattcTBax 
32.Mern,n Koneqin,IX cyMM ;.i,.:UI. npn6.JilDKCHHoro BhltnlCJieH1u1 .'maqeHHH HHrerpam,r-mro 

oneparopa c aHaJIBT1-tl£eCKH 3a,a;aHHHM rna.zunrM HJCP0'1: Teope11.m o era KoppeKTHOCTH 

32.McTO,n K0HetfHoIX cyMM .ZJ:IDI lffiC::leHHOro pememrn JUilleHHOI'O HHTCI'paJII,HOTO ypaBHCHIDl 
<!Jpe.nrom,Ma 2-ro pona c CHMMe·rpu.Y.Hhll,:l aHa.JIHTHqccxH 38)'.(aHHbIM .srnpoM, Teope:\,fa o ero 
KoppeKTHOCTH 

3 3.[1p0:6mrlKeHHbie BLP-rnCJieHwr 3Ha'H,HH.M H.Hrerpan1>Horo onepaTopa <!Jpe,llrom,J1.m c 

aHa.."JITTHtJecKH 3a)J;aHHl>lM r;ra;J.KHM H;'.l;poM C n0MOmhlO CIIJI8HHOB 

34.Timrnw:e ycTOH'iHBOCTH CXCMbl mrneiim.IX oneparnpoB B 6rurnXOBhlX npoc1paHCTBax 
35.□omrrne arrnpOKCHMlipOB3HWI JlllHeH:HhlX orrcparopOB e 6rurnXOBhlX npocTpaHCTBax 

36.CrrnaHHOBbIH MCTO,lJ; KOJIJlOK~Ern ,nm, ~crreHH0ro pernerrnsr mrrerp aJibHOTO ypaBHeHliJl 
<!Jpc.nrom,Ma 2-ro pona c cm1MeTPHq]]LIM aHaJIHTHitecKH Ja,:J.aH..HbL\1 R,a;poM. 

3 7 .M ern;i: KOJIJIOKaIJ.liH llJUI •mc.-reHHoro Bhl'IHCJICHH.sr JBa"tleH1rn JIHHeirnoro mrrerpanr.noro 
onepaTOpa C aHaJIHTif9CCiru 38;'];alilH,IM M]'OM. 

38.Mo,nemr napHon n MHO)KeCTBeHHOH JrnHdi:HblX perpecc Hw. 
3 9 .M O)J.em, IlOJ!HHOMHa.JThH OH pcrpeccIDJ. 
40 .P33HOCTHhle cj)opMyJibI JVIIJ npJ;f6JJmrd!mmro BLPIHC::leHIDr: npOH3B0,llH&lX rna,IJ$11X Ha orpe3KC 

tpYHKIJ.HH 
4 l .Pa1HOCTIIM cxer-.-m IIHCJit!HliOl"'O perneHH.sr KpaCBOii 3a,IJ;aq}f )IJlll JIHHemmro ow 2-ro 

nopsrwa 

42.Pa6oI£He QJOPMYJihl MeTo~oR PYJire-Kyna 2-ro nopJI,nKa npH 'iliCHeHH0:M pewcHHH 3a..®qn 
KornH JlJISI llOpMaTILIIOro 061,IKHOBeHHOro lltt(})cpepeHIJ, HaJJ.blI Of O ypaBHeHH.H 

43.Pa6o<rne ipopMy.'l@ MeTO.llOB P)'Hre-Kyrra 3-ero 11 4-ro nopsr.!(I{'.on npH 1.rn:crreHH0M perneHIU1 

3a,aa1:1H. Kourn: ll,U H0pM3JIT,H0TO o6LIKHOBemmro ,11ncp,pepeHI1,ll3.Jl:l>HOro ypa.sHeHliJl 

44JIBHruI pa3HOCTHrul cxeMa 'IBCJICHHOTO pemeHll.8 3a,n;a1Ill KollIH )lJlll rrpocTettmero 
napa6o:-rn:'l{ecKOfO ypaBHeHHSI: B 'i aCTHhlX npoll3B0)1HbIX 

45.lle.aBHa51 pa3HOCTHM cxeMa ~nrcneHHorn pemem.u:1 3a_n:aqn Koma .11:irn npot.,-reiiwero 
rrapa60JU1'1CCKOfO ypaBHeHHSI B qac THbIX npm-I3B0,!UILIX 

46.Kyco<rno-Henpepl,lllHasJ arrnpoKCHMa.I.l,IDI pacqeTHOH o6nacni:. IlpliHUHIT B0'3MO)KHhlX 

rrepeMememIH. 
47.06IIJ;Bii aJITOpliTM MK3. O,mrnMepHLie, .ZJ:ByMepm,1e e: -rpeXMepHbie K3. <!JyHKUHl1 q>OpMbL 
48.TIOJ<aJibHruJ H rno6aJJ. bHM CHCTCMa KOOp,ll.liHaT. MaTpHua .5lK06H. 

49.Cy6napaMeTpH"t.JecKHe, m onapaMc-rpH1:lecKIIe H cynepnnpaMe-rpHtJecirne :meMenn,1. 
lleTblpex yro JII,Hb[e 3JICMCHTbI. 

50. PCUICHI-Ie 3a~ aq O CTallJmHapHJ,TX rromrx MK3: 3a)];aIIa TenrrorrpoBO)];HOCTH, 3JieKTpH'IeCKOro 

IIOTeHUl•mlla, 
51.PeweHHe 3a,rca•1 Te'leHHH )Kl,J,ll;KOCTII MCTO){OM MK3. 
52.Pemeime 3a,rcaq CTaTIIKH JIHHeHHOH reopwi::r ynpyrocTH MK.3. 

0cHo6HflR yqe6um, 11.umepamypa. 

1. IT:0pyM0B Y.r. 4acneHH@e MeTO$I: Ytre6Hoe rrocofo1e. - M.: WO<l>A, 2007: -224 cc. 
2. .Eaxsa.rroB H.C., )l{HJU<OB H.TI., Ko6em,KoB \1.B. 1IHcrrennr.1e :Mero.nu: Yqe6noe rroco6He. 

- M.: 6HHOM. J1a6oparop1-u1 JHaHH:fi, 2009, - 636 c. 
3. Ki:rpeen B.11., IlaH.TeneeB AB. tfucneHHble MeTO,rr.1,1 s npHMepax H 3a,ua11ax: Y11e6. 

I1oco6He. - M.: BbICl.llIDI lllK0Jia, 2006. - 480 c. 
4. IIe-rpoB H.E. JkKI.J,HH no B&ltIHcmrreJJ1,Hoii MaTCMarn:Kc: Y"tle6Hoe noco6He. - M.: 

11urepHe-r-YmrnepcHTeT HmpopMa.u,HOHHI,IX TcxHorromi-l:; EHHOM. J1a6oparopID1 3Hmmii, 2006. -
523 C. 
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5. EaTe K. IO. Mcrn.u;hl KOHe"<ll:U,IX 3JieMeHTOR .- M .. - Cl>ITTMaTJIHT, 2010. - 1024 c. 
6. Bcp)K6HUKHii B.M. OcHOBI.T trncrremrLlX MeTO.UOB. M.: B.b.1.CUW.51 WKOJia. - 2009. -848c. 

,!1uno:1HUtneJfbllllll yiteonaa 11umepamypa. 

1. D.'Iacoea E.A., 3apy61rn B.C., KyBiupKHH r.H. ITptt6mnKeHHbie MeTO.D:LI :MareMaTHqecKoii. 
cp11::1.1tlill: Y"lc6 . .n;mr BY30B / Tio.n: pe,n:. B.C. 3apy6uHa, A.II. KpHw,eHKO. -).1.: 113,a.:-eo MTTY 0'.M. H. 3. 
EayMaHa, 2004. ,- 700 C. (Cep. MaTeMaTllKa B TCXHFI1!eCKOM YHHBepCFITe're, ,u,m. 13). 

2. KpacHoB M.Jl., KHceJieB A.11., MaI<apemm r.11. HuTerpam:,n1,1e ypasHeHns: 3auaY:11 M 

upttMephl c rroJJ,po6m,JMJ.r pemeumrMH: Y-ge6Hoe nucofo1e. -M.: E,nmopna.JI YPCC, 2009.- 190 cc. 
3. TpettornH 8.A. cl>yttKUHOHaJibHb!E rurn.1Ili3: Y-qe6ttHK, - M.: cJ:>l13MATflHT, 2007. -

488 C. 

4. THXOHOB A.H.~ ApceHHH BJI. Mern,r:i;w pellleHrut HeKoppcKTHhlX 3a,n;a-q: Y11e6Hoe 
rrocofoie. - MoCKBa «IIayKa», fJiaBHfill pe.ri;aKU;IDf lpH3MKO-MaTeMaTH'tieCKOH mrrepaT}'Pl,I, 1979. -
285c. 

)lUC[(1flIJIHHA 5. Mexaemca cm1omnon: cpe11LI 

KuHe.MamuH.a c1V1omnou cpeo11t. 

BeKTOpHoe npoc-rpaHCTBO. ba3HChl, 3aMeHa 6a3HCOB. Ilp eo6pa.30Bamre Koop;i;mrnT neKTOpOB 

nplt '.:IM1eHe 6a3HCOB. EBKJIH,.'lOBO rrpoc-rpaHCTBO. Me-rpwi:e CKruI Marpi,:ma. OpTOHOpMHpOBaJiHhle 
6a3HCI,1. CoIIpSl)KeHHOe 11poctpaUCTBO. ITpoCTpaHCTBO, corrpIDKeHHOe C eBIOIM,IIOBhlM npOCTpaHCTBOM. 

KoeapnaHTI-H,le H KOHTpaBap}laHTHhle KOMilOHeHThl BCKTOpOB, BeKTopHOe npowme,nemre 'ff ero 
CDOHCTBa. C:tlMBO.'lhl JlcBH:-lJHBllThl To'tJe'tlHo-aq>q)HHHOe npoc-rpaHCTBO. P.mHyC-BeKTOp. 
KpH.BOJlHHeHHLIC KOOp.UHHaThl. JIOK8..JihHhle BeTCTOpHI,Ie 6a.3HCLI, Merpn•1ecKHe MaTpHUbL CHt,1BOJlbl 

KpHcToqicpe;u1. KoeapHanTHble npoITTBOJJ;Hhle KOMllOHeHT se KTOpoe. reoMeTpnqcc1<oe onpe;:i;enemre 
TeH30pOB B 3-x MepH0M CBKJlli;::(OBOM npOCTpaJICTB e. An re6pa}f'{eCKOe onpe,n:erre1rn:e TeH3opa. 

A1rrc6panqecKne onepanim c Te1nopa.MH. TeH30pHoe Dp0ITTBt:,uem1.e. ,lJ;Ha,n:Hhle 6a3HChl, 

rrpe}lCTaBJTem,e ren:mpa B ,l],Ha,ri;H0M 6a3KCC. CHM.MerpHtIBbie, KOCOCHMMe'rpHlfHMe H oprorottfUlbHole 
Temop11. Co6cTBeHHb1e 3.ttaqeHIDl H co6cTBemme BeKTop1,1 TeH3opoB 2-ro paHra. Cl>n:rn:'tfec1rn:e 

KOMnoHeHThI TeH30pOB. Ha6na-orreparnp. KoeariaaIITHoe .lllf4><pepem:i:1tpona1me reH3opon. 
OcHOBOITOJJarnrorrme aJ<CIIOMhl MeXaHlllCH ClillOIIIHblX cpe.u ( eBKJJH,l.l.OHOCTb, KOHTBHyam,HOCTh, 

a6co,1IOTHOCTL npe:Me1rn:). JiarpaH:>KeBO II 3itrep0B0 OilIICaHIDI ,llBJUKCHllil CILlOillHhIX cpe.u. 3aKOH 
}lBJUKeHml CII:IOillHOH cpe,uhl. AKryrun.HM 11 OTCtleTHI.[e KOHq>i:rrypa.o1nJ. JTm:aJ1I,l1I,le 63.3f!CLI H 

MeTplf'H::CKHe 1\-laTpHIJ.hl B KOH4>Hrypau:m1x. 
fpa,rmeHT ,uecpopMaitHH. TeH30p.bl .ll,ecpopMauHH A.ilhMaH3li, Koum-1 'pHHa. cl>H3H11eCKHH CMbICJI 

KOMITOHeHT TeH3opa .ri;e¢o pMa.I.1,llli. ITpeo6pa30BallIIe opHCHTI:lp0B8HH00: IIJIOW:a,ZJJ<H np11 .ue4JopMaU}m 
CTIJIOIIIHOH cpe,D;hI. CTOJUIPHOC pa3no)KeHHe, remap@ HCKUJKeHHH H IIOBOpOTa, conpoD0X{,n:a.mmero 
,11,e<t,opMalll.UO. Co6cTBeHH@e 3Ha-rieHH1 H co6cTReHHble BeKTOpa TeII3opoB HCKWKt:HHH. 

reoMeTplrt:JeCKrul. Kapnma npeo6pa.30BaHID.I Ma.JIOH OKpeCTHOCTJ1, BcKTop ncpcMeweHHH, 
COOTHOIIIeH:IHI Me)K,Uy nepeMeW,eHH>l.Mff H TCH30pmrn: ,llCcp0pM8UHH. 

BeKrop CKOpOCTH, KOHBeKTIIBHrul np0R3B0.1l:HIDI, KHileManrqecrme COOTHOme1m:e. TpaeKTOplHI 

MaTepHaJIF,HOH TOtIKH, JIHHHSI TOKa, BHXpeBaJI JIBHIUI, -rpy61rn: TOKa. rpa.uHeHT CKopuC'nL TeH30phI 
cKopocTeii neipopMau,Hi:i: 11 eHxpH. BeKTop BHXpH. TcopcMa rcm,MroJ11,.IJ;a. 

3aKOHbl coxpanenw, MQCCbl, UMllYJlbCa u ~·uoMemna U.MllYJlbCa. 

3axoH coxpatte11Hsr ,mccLI. Ilrroruocn,. HHTerpaJibHaJI q>OpMa 3aKuHa coxpa.HeHHst Macchi. 
YpmrneRue Hepa.3p1mttocTH B rrepeMeHHblX JiarpalDKa. t];mpqiepeHunpoBrurne HHrerpaJia no 
ITO.ll,BlUl<HOMY 06-beMy. YpaBHCHRC HCpa3pI,IBHOCTH B npocrpaHCTBCHHOM orrncamrn. 3ru<OH 
ll3MeHemrn K0.lltt'ieCT.Ba .U::SH)l{eHIDI, HHTcrpanbHaJI cpopMa. Carn,1 B MCC, irnccom;1e tt rmsepx11ocTIILie 
CHJlbl, lH:lelllHlie ll BHyrpCHHHe CliJJbI. BeKTop Hanpi:11KeHHt1:. TeopeMhl KoIIIH O cnoikrnax BeKTOpa 

HanpmKCHHH. TeH30p Hanpsi:)l(emdt Konm. YpaBHeune .n:nmKemu.1 B rrpOCTpaHCTBeHHOM OilliCaHHIL 
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'fCH30p Harrp.srnceHRH. IlHOJThI-KHpxrocpa. Ypa.imemn: 1..1,BH)l(CHH}I B MaTepHaJTI,H0:\1 0IIKCalUlli. 3aKOH 

H'3MeHemrn MUMeHTOB K0nINeCTBa ,UBHJKe.HIDI. YpaaHeHHe ~OMeI-ITOB K0Jlli'leCTBa i:c1rn:}l{eRHSf. 

ITo.1srpH11e H HcnollilpHhTe cpe;::i;r,1. C11MMe·tpm1 TeH3opa Hanp,:i:iI<eHHH Kou.UL 

3aI<OHfJl mep.MOOUHllMUKU Cn.JlOUIHblX cpeiJ. 

JiepBhlH 3aKOH tep:vio~H8MilKH B rrpocTpaHCTBeHHOM H MaTepI!aJJhlfOM OIIHCaillli1. BeKTop 
IIOTOI<a Temra. Ypaet{eHHC 3Hepnrn:. HyneBOH. 3aK0H TCpMO)lIDUlMlfKH. Brnpoif 3aKOH TepM0,llHHaMHKH 

B npOCTpaH.CrBCHHOM H M8TepmlrThHOM orrncamm. YpaBHeHJrn 6a.J:rn.Hca 3HTpomrn. 

J'pa6ueuUJ1 co6JttecmHocmu iJepop.,wal(uu u nomu~ie cucmeMbt 1a«ono6 coxpaHeHWI, 

CTaTHtrecJ<He ypaBHemrsr C0BMeCTH0CTii J,legwpMaJJHH, pa'3JTH'IHbie nx <!JopMyJIHpOBKH. TcH30p 
KpHBH3Hhl PHMa.Ha-KpHCTO!p4'e.Jlll, ero CBOHCTBa. ,[(mi.wnqecKMe ypaBHemuI COBMCCTH0CTH 

.uecpopMfillHH B MaTepttaJU,HOM H rrpoCTPaJICTBeHH0M orrHcrun10. TI0 Jrn 1,1e cH cTeMbl 3aI<OHOB 

coxpaHeIuur B upocTpaHcTBeHHO~ 11 MaTCpHarr&HOM orrncaHHH, HX .!lHCl>qiepe uuHan&Hrul H 

HIITerpaJibHEUl ¢,opMyIDip0BICH. 

Ocuo6noe mep.«o0UHa.JWu11ec1we mo:,ICoecmBo u ezo 01eocm6UH. 

IIpo6.rreMa 3ru.1hIIGiHlUI CHCTeMhl 3aKOIIOB coxpaHeHH}l. Oc HOB Hble npHIIIIIITihl noc:rpoeHllil 

onpe;::i;e.JHIIOI.IJ;HX COOTHOIIIemd, )UTST CrIJI0lllHblX cpe.ri;. 3Heprenr'le CKHC nap@ TeH30pOB Hanp}liKeHHH H 
.n:ecpopMall,HH. OcHOBH0e TepMoi:urnaMH'ICCKOe TOIK,lleCTBO, peaKTHBHLle H aKTil:BH&le nepeMeIIH&Ie. 

ITpHHll;I1TI TepMo;:i:mrnMWieCKH-COrnaCOBruIHOro ,ll.eTepMH HH3Ma. OIIpe;::i;enemre H,n:eaJihHbIX cpe,!l. 

06nm:w BH.ll: orrpe,ueJJJ1.£0lIIHX coornomemdi .n,IDI li)J,e aJJbHhIX cpe,n:. T epMOJ.lllinlJ1,rnqecKHe UOTCHUH8JIE>I 

(cno60.um,1e 3Hcpnrn re;rf,MrDJILD;a H rH66ca, XEIMH "tJeCKHll IIOTCIIIIlla.JI, JHW.HhIJllil). K1accHqlfrKaT{HSf 

MO,ll.e:ICH CilJIOIIIHhIX cpen;. □pHHL0m OH38rep a. 3aKOII ct>ypE.e. 

Ilpuff~Unbl M.amepuwibHou cu.,.utempuu u Mamepua.1u,Hoii.. uuiJuptJ>epeumHocmu, ux 
c.i1eiJcmoUR. 

IlpHHU:Hil MaTepmun,HOK CHMMeTPHH. I 'pyrrna Cl1MMCTpHH CIIJIOUIH0fl: cpe.zr.u. Onpe,il;eJICHJi[e 
mep,lI,hlX u )KH.I{KID{ cpe11. H- He,n:mp<pepeHTHblC TeK1opm,Te cpymcu;Hll H H.HBapirnHThl Temopon 

HTOporo paHra. fpyrrm,I CHMMe'I'pHH TBep.rrr,rx cpe,[(: H30Tp0IIHble, TpaHCBepcam,HO-lB0Tp0IIHbie, 

oprn-rponm,re cpe,!.lbl . Am l3 0Tp Oilm[ CBOHCTB CUJIOIIIHL!X cpe,;::i:. 06m:He npe,Ll,C'fa.B.lCHIDI 

onpe;:i:emUOllUfX COOTHomeHHM ,UM amI 30 Tp 0IIHbIX. ynpymx cpe;i:. fpynna CH~MCTpHil >KH,l!KHX cpen. 
06rn:ee up e,ll cT aBJieHH e onpen,emuom11.x cooTHomeHI:'IH )lJTST n.n:ea.JU,HbJX )KH,Il;K0CTeH. )KecTime 
,il.BH)KeHR Sf, S-HH,UH<p<!JepeHTHble H S-HHBapHaHTIIT.Ie TeH30phl. llpHHI.J;HIT MaTepHanbHOli 

HHi]J-i(flq>ep eHT l:IOCTH. 

CoomHouu nua Ha noaepxnocmu c:um,Hhtx pa3pbt606. 

□pHMep1,1 llO.llBilCHHSI' 3a,n:aq C nonepXH0CT.SIMH CHJIE,Hl,IX pa'!pbIB0B. Ilepaasc K.JiaccuqmKau;mi: 
TIOBepXHOCTCH pas,n;ena. AKCBOMa O KJiacce q))'HKI..Oi:H npH nepexo,ue ~repe3 IIOBepxHOCTl, pa3pbma. 

l1pa.BIDIO .umpcpepeHitHpOBaHW[ ofo,eMHOro HHTerpa.rra npi;i: HaJilf'llill noaepXHOCTll pa3pb1Ba. BhTROJJ: 
COOTHOlllem,:i:\ Ha IIOBepx.HOCTj[X CHJlbHbIX pMpLIBOB ll 1,1arep1rnJII.HOM OilHCaHiiH. Cooruome1rne 
~e)Kffi,' CKopocnnm .UBJi)Kemrn TIOBepxHOCTett pa3pb1Ba B OTC'-:leTHOH H aI<TYruTuHOH KOH<pmypau;IDix. 
BLIBO}l COOTHOlllCHHH Ha rroBepxuocux CHJihHblX pa3phlBOB B rrpocrpaHCTBemrm1 0ilH:CaH.HH. Jl.BHbIM 

HH).:( COOTHOIIIeITTl:K ua IIOBepxHOCTHX CHJihHOro pa1phma. BTopaJI K.Jiacc11.4>HKaWJX TIOBepXHOCTe:tt 

pa3pbIBa. 

Ocuo6bl :wexauuxu m6epoozo me;,a. 
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Mo,!J,e~m HCJIKHeiiHo yrrpyru ro Tlicp,uoro Tena c KOBe"<IHbIMH .uc<t,opManmrM1:1; MO,ZJeJU, TBep ,llLIX 

cpe.L{ c Ma lJ:.hlMli !l,eq_)OpMauwu,.m; o6o6meHHbIB 3aKOH fy K.a, ynpy n.fe MO;J;yJIH A,JLSI aHH'30TpOITHbTX 
cpcJ:l; OCHOBIIbie nocTaHOBKH 313J1:a'1 B TeopHH MaJihlX yrrpyrn x .ri;ecpopMan;HH (KR8."Ul'CTaTWieCK<UJ. 

'3El)]at.Ta, n;mraMJ:11 1ec.KaH 3a,,1~aq:a), p83mPuU,Ie nm@ rpaHuqm,ix ycJI OBHH. 

llepellen1, Bonpoco6 

I .Jlarpatt)KeBo H 3finepOBO OIIl:ICaHIDI ,D.BlUKeHJJSI CCTilOUIHblX cpe n;. A.Krya.JJf,HaJI H OTC'le'fl: 11,IC 

KOFf<j)J{rypauHH . floKaJibH&Ie 6 a3 HCbl H Me t'pH1:JeCl\.'Jfe MalpHqbl B KOH4>Hrypan1urx. 

2.T'pa,rmeHT .n:eqiopMal.(11.it TeH30phr ;i:e<popMa.1.1,llli A.i1J,MaH3H, Koum-fpHHa.M ep1:,1 
~eipopMaUKH. 

3 .ll>H3li1lecKini CMbTCn K0MU0HCH T TeH3Opa ,u,ecpopMa~aft, Tipeo6pa:m1mHHC 

optteHTHpoBaIIHott IUIOllla.r{KH npH neqiopMa[J,HH C[IJIOUIHOH cpe.m,I. feoMeTpH l!eCK 8JI KapTHHa 
npeo6pa'30 13aIIIDI MaJJOH OKpeCTROCTli. 

4JloJU1p1we prorro)Kem1e, TeH3UphI HcKaiKeHHir H rroaopcrra. Co6crneHHbre ,m a"lf.eHHJi H 
co6cTBeHHJ:,Je BCKTOpa reH30pOB H.CKaiKCHHH. 

5.BeKTOp nepeMeJ.QeHHH, COOTHOIIIeHlUI MelK,ll)' nepeMemeHrurMH H rpartn:eHTOM 
;:i;ccpopManHti, nepeMelllCHIDIMH J,f Tem opru.rn .1-tecpopMllllBH. C oOT HOWeH.Wi Konm B CJI)rtfae M,l.""IJ:,IX 

.uecpopMaIJHH. 

6.BeK TOp CKOpOCTH, KOHBeKTHBHM npOH3BOT(J-lruI, IGIH eMan PieC KOe COOTIIOIIIemte . TeH3op 
CKopocTeH .L{C<pOpMaI1HH. 

7. 3aK OH coxpa.Hemrn MaCCl,I. YpaBHeirne Hepa3pbIBHOCTH R nepeMeHHblX JlarpaH}l(a. 
Pa3. TII'ffiol e cpopMbl ypaBHeHIDI Hepa1pLTBDOCTli. 

8 . .ll,mpcpepeHUKpOBamre HIITerpana no CTO,uBH)l(HOMY 061.eMy H ypairnemr e Hepa '3p bIB HOCTH B 

npocrp a HCTBCHHOM omrcamm . 

9. 3aKOB H3MeHemrn KOJJHqeCTBa ,nB1U£<eH1UI. 11.IITerpaJll>HcUI q>opM a ypannemrn ~B IUKCIDlSI: 

Btty-rpeHHBe Ii Btte rmrn:e CIDibl. M acCOBbie H noBepXHOCTHhie CHJil,I. 

10.BeKTop rranpg)l(eHim. TeopeMLI 1 H 2 KoIIIH O CBOHCTBax BeJ<Topa uarrpIDKewr:it 

1 l .Tett3op nanpn.iKeHRfi Konrn, ero CBOHCTBa, rett3op Hanpg)Kemrit IT0:orra-Kapxro~a. 

12. Ypam-remte )J,BH)l(eHIDI B np OCTpalICTBeHHOM H MaTep JUl.Jll,HOM orrncaHHH. 

13 .3aK OH cox paneHIDI MOMeIITOB KOJmqecTBa ,il,.l:Hi[iKCHIDI. ,[(1-1cJJl'})epem.1,0:aJibHM qiopMa 3aI<OHa 

coxpaHemur MOMeHTOB KOJJHqecTBa ,il l:IHiKemm . lloIDlpHbie H neaoJUipHI,le cpC;J;hl. CHMMeT})H.11 
Temopa ttanpH)l(emdi Konm. 

14.II epBWH 3aI<OH TepMO,l.(UHaMHKH B npocTpaHCTBeHHOM H MaTepHaJlLHOM OITHCaHHH. 

111:rrer pWTbHIDl 11 LUfq>cpepeHU.HaJlbHM q>OpM)'JTHpoBKH. BeKTop IIOTOKa Ten na . 

15 .Brnpoil. 3aKOH TCpMO)l.0:HaMJHrn B npOCTJ)a.HCTBeHHOM }1 MaTepmuU,HOM OimcaHHH. 
llirrerpaJTbf[IDJ H AHq>cpcpeHUHa.JTF,Hasl q>opMy.1.HpO BKH. 

16.CTa T.lfiecxH e ypaBnenm1 COBMeCTHOCTB .n:eqiopMan,H.H. 
<pOpMyJIHpOBl<li. 

17 .)];1-lHaMHqecKH:e ypaBHeHIDI COBMCCTHOCTB .neqiopMau,HH B MaTepHaJlbJJOM H 

npocrpaHCTBCHHOM omrcamm. 

18. Il OJIHhJe CHCTeMbi 33KOHOB coxpaHemrn a rrpo C'rpaHCTBeHHOM 1f MaTepmulhB OM 

Ol1HCalIHIL 

19.HesawmyrocTh CHCTeMhr 38KOHOB coxpaHemrn: MCC . Tioaame 06 onpe,nellillOlUMX 
COOTHOWeHHHX. ITpmIIJ,mihl noc TpOeHHa onpeµ;emnOI.UHX COOTHOIIIeHHit. OcHOBHOe 

n:p M0,':CHHaMII9eCKOe TO)K)J,eCTBO. 
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20.3HepreTII'ICCK.0C naphl TeR'30pOB HanpIDI{eHHH H .uecpopMfillHH. 

21 .IlpHHUmI@ TepMommaMttqecrrn cor.rraconamroro .n:e-repMHirnJMa, pammnpHcyrcrnm1 H 
JIOKanhHOCTH. 06T11HTI' BH,n: onpe.a:emnom:Hx COOTHOIIIeHHH CII!l0illHhIX cpe.a:. Mu,n:eJrn: An 

22 .IlpHHUHTI MaTepHaJU, HO it CHMMe-rpHPI. H-npo6pa30IlaTTHH OTC9:CTUOH KOH<}rnrypa.IJJrn:. 
Tlomrnfe 06 H-nu,nm}><pepeHTHhIX 1:1 H-1rnBapliaHTHh.LX Tel::130pax, np11Mephl. rpyrmhl CHMMCTpIDI. 

Onpe.LJ.t:JteHHe )[Gl,AKHX H rnep,nhlX cpe,a. 

23 J11rnapHaHTI>1. AEIH30TI)OITHhTe cpe.ro,1, rrpHMephl. IIpe,!l;CTaBJiemrn onpe,n;eIDIIOmHX 

COOTHOIIIemdt )])IS.I rnep.ui.rx cpe.u C lIOMOIIl,blO UHBapHaIITOB (cJiy1:tai-t l13<npomm, Tpa.H.Cl:lepCaJlbHOH 

1130'JPOilHH, opTOTpomm:). Onpe,uemnom:He COOTHOmemre JlJISI lf}learrr-.Hoif >KH}l:KOCTH. 

24.K:iaccmpHKaIU-JjJ ITOBepXIIOCTdi p33.ri;ena. AKCHOMa 0 KJiacce ql)'HIGIHH npH nepexo,n:e 

qepe3 noBepXHOCTT, pa,pIJBa. IlpaBHJIO .ll.H<i>qiepeH.1.1,llpOBfillWI o6bt::MHOI'O liHTerpaua npa .!:laJlliqu.11 

IIOBepXHOC'l'H pa.3phlBa. 

25. Cooraomemur Ha IlOBepXHOCTSIX CH.,I>HhlX paspbIBOB B MaTepH aJlbHOM OIIHCamni. 

26.COOTHOlUemrn Ha noBepXHOCT.Sl:X CilJTbHI,IX pa3p@BOB n npOCTpa HCTBeHHOM omi:camm. 

27. CHcTeMI.I yprurneHHH HAeaJJhHoro nua, He<:)1.rn.MaeMo.H )Ktt;J:KOCTH n BH3JCOii )K}l,i];KOCTH. 

Mo,ueJJh COBCpWCHBoro H)leaJII>Horo ra3a. YpaBHeHHe f po MeKH-}1e:M6a. CoO THOIIIeHHSI Ha 

rroBepXHocTsrx propbIBa mi;eanbHnTX )KH,ro<HX cpe.11. CooTHoru e HID.1 rw r01rno. I 'pamrnn,1e ycnonm1 n 
H,Ueam,H0M rase Ha rroRepxrrocm xouTaKTa c TBep.n;oti cpe,ri:ou:. 

28 .Mo.n:e:rr, a,rnra6aruqecKHX npou;eccoB B 1:1..ueaJihHOH )l{lI JlKOCTH. A.n,Ha6arn IlyaccoHa, 

pa1.1H"L(H"F,le rpopMyrr11 ee 3aJIHCH. EapoTpOilH@e )Klf,llKOCTli II I'a.3bl. CMCTeMa ypaBHeHl1H ,il;JI}i 

H,UeaJThHoro ra..1a rrpH a,rurn6aTHl!ecirnx rrpoqeccax. 

29.CooTEiomemu, norm-mo )1JTSI a.,1na6aTHqecirnx npo u;eccoB. Cn~a"lt ra..1a, norco51II1;eroc$1: no 

01.J,H)' CTOpOHY OT noscpxHOCTll p83phlBa. ~H a6aTa froromw. H3MeHemre '.'tHTpOIIBH B,llOJlb 8,llH86an.1 

fmromi:o. lhMeHem1.e 3H.1JlOIUiH npH MaJIOM CKa"t{J(e JJ,a1rneHID1. B38HI\UIOC pacnonmKCHHC a.rum6aT 
f10romm H Tiyaccona. A,u1m6aTa fro roHHo H Tiyacco Ha wur coBepmeHttoro nua. 

30. CKa~un1 yrrnoTHeHH.sI .11 pa.3peiKemrn. CKopocTL 3Bj'l<a. 

31 . TTnoCJme BOJIHbl, an TOMO;:t;e.m,Ho e peme1me PHMana Xapar<:TepnCTH"'lecme nanpaBJJemrn 

B O,I{H0)1epHOH 3a,lla9:e, TaRBapH aHTLI Pmvmtta. 3a,,1a-qa o nopmHe, Rl,UJ:RHraeMOM H3 ra1a. 3aJtaqa o 

rropurne, BJ.umrae:v.ioM n r.a.3. 

32. Orrpe)leJie1rn:e ycTaHOB:HBIDHXCR npoueccoe. Cl>yHKUH» ,ri;aenem.rn, BhlpaiKeHHH ,!J.Jrn Hee 

npH 6apoTpomn.rx rrponeccax. HHterpan EepHyrr.:rn. 

33. Dp 11MeHeHHe HHTerpana EepHynrrH nmr HeC:.:K0:MaeM00: )KHJJ:KOCTH B rroJie CHJThI T51)KecTH. 

TipttMeHeH0.e mrr erpa.Jia 6cpHyJlJIH WUI a,n;1rn6anrqecKHX npoueccos B coseprneHHOM ra3C. 

34. 1'13:n-nponaqecKHe cpopMyJI@, KpRTII"<ICCKWI CKOpOCTb. I1pa..'1eHe1rne HHTerpa.rra EcpHyJIJIH 

MR onpe.n;eJJemrn 4>opMhl 'Ipy6oK TO.Ka B O,llHUMepHhlX. Te"l!eHllilX. 

35. Onpe.,:i;eJiemie 1<BaJHCTa'mqec1mx rrp011eccoH R ')Jmmrnctsrx. 3m<oH Tlac1<am1. PaBHOReCI-1e 

)KH,llKOCTH B IIO:-IC CHJibl T.lDI<CCTl-I. 

36. Onpe,rce.1eID1e IlOTeHUHaJlbHhlX ,i],BH)Kemrn. llirrerpa.rr KoIIIH-Jlarpam1.<a. CHCTeMa 

ypanuenm1 )lBl-f)l{eHH~ 6apOTpOIIHOH lIOTeHI.1,Irn.:1bHOli )Kl'[)J;KOCTH. CKopoCTb 3ByKa rrpH 6apOTJ)OfiHblX 

npou;eccax. fpaHH"<IHLie ycJIOBl:IH i:i.:u1 ,n:BmKeHm:1 noreHI..I,HaJibHOM )l(l1Ll,KOCTH. 
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3 7. OcHOBHhle IGiaCChl TI0TeHI.(HaJibHI,JX ,llBHiKeHHll: YCTaH0BHBWHeC.K TI0TeH~Ila.Jil,[Ib[e 

,11,0H>KeIIml, moTepMWieCKHe ;:i;mrncemrn: conepmeHHOro ra1a, M8JlhIC B03MymeHIUI H30TepMifY.eCKOro 

).lBH)KeHH.sI, HeCJKHMaeMa.sr o,rumpO,llHa51 :>rm,llKOCTL. Mo]leJU, 0:;:i;ean1.Horo rroa C Ma.TIJ,IMH: 

B03Myl.lJ,eHH}.IMM. 

38. Mo,1.1,eJib TBep.LlblX Cpell, C Ma1II,IMH ,LI.ecj>opMaJ.J;llin1H: OCIIODI-TLJe l-1011)111elUI.sI H ypaBHeHH.8. 

39.Mo.D,CJlb JIHHCiiHo-ynpyroil: cpe;JJ:>l, Ynpyrnii rroTeHIJ;Ka.rr. Pa3J1H'lm,1e qiopMT:iT 
rrpe,!!.cTannenH.si: onpe,11,emnorr::r;mc cooTHomemrti .rrmte:HHo-ynpyrnx cpe.n;. 

40. OcHOBHble IT0CTaH.OBKH Ja,n;a'lr n -reopirn MaITT,IX yrrpyrnx neqlOpMaIIHH. 0CHOBHhIC Tlffihl 

rpaHli'nlbIX ycnOBHM. llpoCTCHIIIBC 3a;J:a1IB B TeopHU. :vtaJlblX yrrpyrHx ,11,ecpop1-iaJ.J:HH. 

0cH06HllR y11e6HllH .:mmepamypa. 

1. lJ;Hll.lHTpKeHI<O H).11. HcJIBHCHHcl)[ MeXaHHKa CITJIOIIIHOH cpei:v,1.- M.:<l>H 3MaTmrr.-2009.-

624c. 
2. ,AHMmpHeHr<o I0.11. MexaHl1Ka CIIJIOWHOH cpe,ri;hl: r. l Tcm opHE,IH aHaJm3.-M.:vl.1n-Bo 

MfTY HM.H.3.BayMaHa.-201 l.-463c. 
3. )lm•,mTpHemco IO.M. MexaFnrna cnnoIIIHoii: cpeAI.I. T.2. YHHBepca.,U,Hbie 3aK0HhI 

Mexamnrn 0: 3JieICTpo,rurnaMHKH c11nornIIofi cpe,n;i,1.-M.:Jif3n-Ro MfTY HM.H.3.lia)'MaHa.-2011.-559 c. 
4. ,AHMHTpHeHI<O 10.H. 0CHOl:lbl MexaHHKH rnep.u.oro TCJia/ Mexamn<a CIIJIOilIHOH cpe,.'U,I. 

T.4.-1-hn-ao MfTY HM.H.3.Ea)'MaHa.-2013.-624 c. 
5. Cer:t;oB JI.M. MexaHHKa cnJiornnott cpe~r,1. T.1, T.2 - 6-e H3,LI.., crep. - Cll6.: .113,uaTeJibCTBO 

«JlaHb)}, 2004. - 560 C. 

j( OllOJlHUmeJlbH(lR y•1e6HUR Jtumepamypa. 

1. foplllKoB A.r.,Pa6ttHcKH:ii JI.H.,TapnarcoBcKHii ,n:.B.OcHoB@ reH3opHoro amtr10:3a H 
MCXaHIIKa CITJIOlllHOH cpeAbl. - M.:HayKa, 2000. 

2. 3apy6r,rn B.C., KyBhlplG IH r.H. MaTCMaTW R'.:CKlie MO,UeJIH :\<feXaHHKH 11 ~JieKT'pOi'IJUHlMmm 

c11rrornIIott cpe.zu,1.-M. :113,rr.-no Mf TY RM.H.3.Eayirnu a.-2008.-512 c. 

2000. 

1996. 

1976. 

3. qepHblX K.cD.H .up. BBe,LleHHe B MexaHHKy CIIJJOlliHLTX cper1. JI.vl3,n:.-BO JifY.1984. 
4. Tio6e.ll.pH E.E., feoprn eBcKH:ii )l.B . JleKl..l,l1H no Mexamn<e crrnorrmott cpe.n;i,1. - M.Hay1m, 

5. Mexamma cnrrornHF.IX cpen; B 3a;:J;a'tlax. Ilo'A.pe~. M,3. 3rIDIT.-M.MocKUliCKHii mu..i;ei'i.-

6. Tpycncm1 K. □epBOHalfaJibHbIH Kypc pauHOHa.JlbHOH MeXaHHKH CTIJlOIIIJlJ,JX cpei:i.-M.MPI]J.-
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5. IIPHMEP EHJIETA ffilChMEHHhIX BCTYTIHTEJihHhIX HCilhIT AHHM 

EH.TIET BCTYI111TEJibH11X 11CI11IT AHI1l1 B MArHCTP A TYPY no HAilP ABJIEHillO 
02.04.01 MaTeMaTnKa n K0M111hl0Tepuble nayKn 

Bonpoc .NH. CqiopMynHpyifTe H .U0Ka)l(liTe TeopeMy o pa::rno)KeHHH onpe.uem1Tem1 no CTp0Ke. (8 
6annoB). 

Bonpoc .Ml2. HaHTH H0pMaJThH)'lO )I(0p.UaHoBy qiopMy MaTpHUhI (!3 
-2 

KOT0p0M 0Ha HMeeT 3TY cpopM)'. (8 6annoB). 

1 
-3 
-2 

-1) 
~ H 6a3HC, B 

Bonpoc .Ni,3. YpasHemu1 rnnep6onw-1ecKoro THna. YpaBHeHHe MaJlhIX nonepe"<lm,rx KOJie6aHHH 
CTPYHbl H MaJil,IX rrp0.[(0JlbHbIX KOJle6aHHH ynpyroro CTep)KHJI. Haqa.r.u,HI,Ie H KpaeBbie 
ycnoBIUI. Pe.[(}'KUH.sI o6rn.eii 3a.[(aqH K 3a.[(al.£e C 0.[(H0p0.[(HID rn KpacBblMl-f yc.'I0BH5IMH. 
BbIHY)K,lleHHbie KOJie6attHR. (8 6aJIJIOB). 

Bonpoc .N'!!4. IToCTpoemrn q>yHKUHH r p11Ha ypaBHeHHSI narm aca ~mi: nepBo.H KpaeBoH 3a.uaqH B 
orpamfqeHH0H o6naCTH c rna.[(K0H aHMHTHtJeCK0H rp aHHUeH MeT0.[(0M KOHq>OpMHhIX 

oT06pa)KeHHi1. (8 6annoa). 

Bonpoc .N!!S. ,D;aTh orrpe.ueneHHe TpaHCTI0RHp0B8HH0ro, CllMMeTpH~oro , K0C0CHMMeTp1f9H0r0 
TeH30p0B. Bbmecnr Bbipa)KeHJ,UI .[{JUI liX K0MII0HeHT. f eoMeTp:EP:IeCK0e rrpe,m:cTaBJieIDle 
3THX TeH3opon. (8 6annoB). 

Bonpoc .N!16. KoMTIOHeHTbl Tij TeH3opa T 3a.[(aHbI B HeK0TOp0M 6a3HCe el, e2 MaTpmi:eii 

A=( 4 -12} BLilfil cmn ·.b KOMIIOHeHTbl TeH3opa B 6a3HCe 
-3 

Bonpoc .M!7. I1pu6mrn<emrne orrn:caH11.e tJI,ICeJI, a6comoTHast H OTHOCHTeJn,Hasr norpemHOCTH. 
ApHq>MeTHKa IlbI'IMCJlefIHH C 3a.[(aHHblMH norpemH0CT5IM:li (12 6annoB). 

Bonpoc .M,8. Haii TH HHTepnO.IDIIJ;flOHHblli II0JJHH0M narpaH)Ka .[lJI.sI ceTOqJI0H q>)'HKUirn: f(-1) =1, 
f(0)=l ,f (l) =3, f (2) =7. (12 6a.rrnoB). 

Bonpoc .N29. M o;:cem, a,ru,rn6an11:1:ecKliX npou;eccoa B H.[(eaJlbHOH )K:liJ:lK0CTH. A.[{Ha6arn TiyaccoHa, 
p ro nH'LIHhie qiopMyJlbI ee 3aIIHCH. EapOTpO ilHI>Ie )KH.[{KOCTH H ra3bl. CHCTeMa ypaBHeHJrn: 

.u.JUI tt;:i;ean1aoro ra3a npH a.rr.na6anrc1ecKm< npoii:eccax . (12 6an.rroB). 

Bonpoc .NHO. Mo.uem, TBep.UbIX cpe.u c MaJibIMH .n;eqiopMaJI:H.sIMH: ocH0BHbie .n:onym:emrn H 
ypaBHeHm:1. (16 6annoB). 

oHJieT yTsep~eu ua 3acettauun ica<t,ei:.pbt _28 __ HHBapH_ 2015 r. 

3aBeii:y10mH0: Kacpe.upo.if <l>Hl 1 d.1':-- :::-::IO.M. JJ:HMHTpHeHKo 

~ 
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