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AuHoraql{r [porpaMMbl

llporpanrMa BKrroqaer B ce5-s ocHoBHbIe Bonpocbr 6asostrx MareMar[qecKLIX

AutcuurlJr?rn. B raxp.oit us HI,IX BbIAeJIeH ocHoBHbIe rloHf,Tl4-f, I4 MeroAbI, Koropble

rrBrrrorc-s BaiKHbrMr4 Anfl ocBoeHr{{ KypcoB, rIpeAycMorpeHHbIX Se4epanrHbIMI4

rocyAapcrBeHHbrMr,r oSpasoeareJrbHbrMl4 craHAapraMI4 Bbrcllrero o6pa^aonanux.

Knro.restre Bonpocbr B Kalr(AoM 6norce BorlpocoB npeArlonararor BJIaAeHI{e

TeopeTr,rqecKrrM MaTepkraJIoM vr AOJIX{HbI COnpOBON(IUtbCfl, [paKTI4qeOKI4MI,I

npr4MepaM1414vrilIrocrpr4poBarbc-fl 3aAarlaM'LrHa ocHoBe H3JlaraeMofi reopraz.

Tenna 1. Teopnq orpeAelnre.nefi
llon-f,rr,re olpeAeJrr4reJr.rr n-ro rroprAKa. Csoficrea oilpeAenl4reJl.fl. @opvylrt

Kparraepa. llon.srue paHra Marpr,rrlbr. Teopenra o paHre MarpI4UbI I4 cne.4crBnfl. vrc Hee,

Mero4u Bbrr{r4cleHr4fl paHra Marpurlbl. Teopenra Kpouer<epa-Kauellz. llonsrze

Syn4auenralruofi cr4creMbr perueHIafi oAHopoAHofi cracreuu luHefinblx ypaBHenufi',

Penreuue cgcreM nznefiHrrx ypanueHrafi o6rqero BLr1la B ner<ropnofi Sopnae.

O6paqeHr4e Marpr4qu (e4zHcrBeHHocrb vr cyqecrBoeaHrae). MeroAtt nocrpoeHllt
oSparnofi Marpl4ubl.

Tervra 2. Ko.rrtqa u rloJrfl
llonsrue Konbrla z rroJrr. .llocrpoeHrze rIoJI.l KoMnIIeKcHbrx r{ucel. Ouepaqura

HaA KoMrrJreKcHbrMu -uvcrravru B alreSpau.recrcofi I4 Tpl{roHoMerpl,Iilecxofi Qopve
3arrvrev.I,IgBleqeru4e KBaAparHbrx ropneft u xopuefi n-ofi crerleHl4 I43 KoMTIJIeKcHbIX

r{14CeI.

Tema 3. A.rrre6pa MHorotIJreHoB

HanSolrurufi. [enuteJrb AByx MHoroqrenoe. ArropI4TM EeI$IIaAa. Teopeua o

pa3noxeHr4r{ MHoforrleHa B np oH3BeAeHI{e HeIIpI,IBOAIIMbIX UnOXZrelefi .

Tenaa 4. Teopuq ruHefrHblx oreparopoB
Jlunefiurre (nerropurre) npocrpaHcrBa, noArlpocrpaHcrBa. lIoHsrI,Ie 6asnca u

pa3MepHocrrd. ConpxNeHHoe (4noficrnenHoe) npInefiHoe rpocrpaHcrBo.

CoScreeHHbre BeKTopbr r{ co6creeHHbre 3HarIeHLrfl.lznefiuoro ofieparopa. Kprarcpufi

Ar4 aro H aJr vsarJr4r4 orr ep arop a. Teop evra o xopA aHoeo fi S opvr e Marpl4qbl.



Tenra 5. IIpourBoAHaq r{ rrHTerpaJr
llpe4emHax rorrKa rlocneAoBareJlbHocrl4 kr MHoxecrBa. 3auxHyrue vr

orKpblrble MHo)Kecrna. KprarepHfi Koruu cxoAl4Mocrr4 nocJreAoBareJrbHocrz. llpe4el
Synrqrau. Kpzreprzft Koruz cyqecrBoBaHvrfl. npeAena Qyurqzz. HeupepbrBHbre

Syur<qnu v nx
npunox(eHr4_s.

lloH.f,uae

ceoficrna. Oupe4eJreHr4e npovseo4uofi. (Dopuyna Tefinopa z ee

nepnoodpasHofi. Oupe4eneunrrfi r4HTerpan Pzvasa: ycnoBr4q
r4Hrerpr{pyeM o crr4, o cH o BHbr e ceofi crsa, Q opvryna Huorou a- IIeir6nulqa.

Tevra 6. rluc.rroBbre u {ynrcquoHaJrbHbre pqAbr
rlzcrosrre ptAbl. BuArr cxoArrMocrLr, llprasnaxz cxoArrMocrrr. Bz4u

cxoAI4Mocrz $yur<qzoHaJrbHbrx pflAoB. llpnsHaxz panuovrepHofi cxoAr,rMocrlr.
Creneunrte p-f,Abr. Kpy. cxoArzMocrr4. OcHosHrre ceoficrsa crerreHHbrx pf,AoB,
Tpzrouovrerpr4rrecKuit pr.g @ypre. llomrora rpr,rroHoMerpr,rqecKofi cvcrevmr.

Terua 7. (DyHnqr.r r{ HecKoJrbKr{x [epeMeHHbrx
rlacrnrre npor{3BoAHbre kr azQ$epeHrlr4pyeMocrb Synrqrafi MHoTHX

repeMeHHbIX. KparHrre I,IHTerpaJIbI Pzuana. Cee4eHze KparHbrx ?rHTerpanoB K
rloBropHblnt. Kpunorranefinsrfi uHrerpar 1-ro poAa. Kpr,rnoluseftuufi raHrerpal 2-ro
poAa. @opnryna fpuua. BsIpaNeHrze nJrorqaArl qepe3 Kpr4Bonu:aefiustit r4Hrerpan.
flonepxnocrnufi I4Hrerpan 1-ro po4a. Opuenrar\ufl, noBepxHocrefi. llooepxHocrusrfi
r4Hrefp an 2 -ro po4a. Te op evra fayc c a-Ocrp ofpaAcKoro. (Dopnayna Croxc a.

Tenra 8. 06urcnoBeHHbre auQQepeHrIr{aJrbHbre ypaBHeHrrfl
Teopeva o cyulecrBoBaHr4r,r r4 eArzrHcrBeHHocrr4 perrreHn.rr 3a4aril4 Koruv 4na

ypaBHeHl4.fl 1-ro IIopflAKa. (DopvrynzpoBKa aHaJrorHqHofi reope br AJrf, cr4creMbr r43 n
ypaBHeHr4r4.

Cucrelmr oAHopoAHbrx lzHefiHnx av SQepeHrlrraJrbHbrx ypanneHrzfi a

no cro,f, HHrrvru ros S Suqueuravrz. B HA o 6rqero p erxeHr4.rr.

Tevra 9. VpaeneHuq c qacrHbrMr{ [pou3BoAHbrMrr
Kn ac c u S vKar\u fl . nrz u e fi nrrx yp aB H e H uit c'aacrH brMr4 np o 14 3 B oAH brMlr
2-ro nopfAKa. IlocranoeKa ocHoBHbrx KpaeBbrx sap:av. MareMarr4.recxofi

Su:uru. Koppenruocrb KpaeBbIX sa4a'r. OcuoeHnre csoficrea rapMoHr4qecKr4x

Synrunfi
Tervra 10. Teopuq Bepoqurocrefi H MareMar[qecKaq crarucrr{Ka
Cnyvafiuue BeJII,IqI4HrI lI zx qLIcJroBbre xapaKTepr4crrrnu. 3aronrr 6olrurux

ril4aer, I]eHrpanrHax npeAenbHaf, TeopeMa. Cnyuafinrrfi rrpoqecc, orpeAeJreHrae,
BI4,qbI cnyuaftnux npoqeccoB. Brr6oprca, rrlcrolpavtMa, rroJrr4roH. Brr6opouHax
clyuaftuax BeJrr4rlr4Ha, sMnl4pr4qecKa.f, Syuxqur pacnpeAeJreHr4r. Brr6opounue
xapaKTepr4crkrKr\ ceoficrea. Toqe.IHrre oIIeHKI4 vr nx cnoftcrsa. llocrpoeHr4e orIeHoK
MeroAoM MoMeHToB. llocrpoeHze orIeHoK MeroAoM MaKcr4MaJrbHoro
rrp aB4ono go6 ux. llo crp o e ru4 e Ao B ep raTeJrbHbrx rzHTepB aJroB.

Terua 11. MareMarr.rqecKaq JrorrrKa r{ ArrcKperHaq MareMarr{Ka
B rr c xas rr BaHvrfl , c B.a3 KIrt, S opvryn rr . LIc'tucneH r4 e B br c K asstr;auufi .. O u ep aqu z c

MHolrecrBanau. MoulHocrb MHolr{ecrea. OcHonnue Qoplrynu xoru6r4Haropr4Kr{.

lelnlrocrb r.r lenkrreJrv. Cpaeuenufl u Klraaabr BbrqeroB.



Tervra 12. @ynnqrroHaJrbHufi aHaJrI{3 I'I Teopuq Syunqufi
Mepa H r4HTefpan JIeSera B eBKJrr4AoBoM npocrpaHcrBe. HopuupoBaHHble I'I

6anaxoerr [pocrpaHcrBa. Hopvra oneparopa. Jlunefrurte HerIpepbIBHbIe vr

orpaHr{qeHHbre oleparoptr, cnoficrna. KouIIaKTHbIe MHoxecrBa B HopMI4poBaHHbIX

npocrpaHcrBax. Jlunefistre BnoJrHe HenpepbrBHble oneparopbr. Oneparopu B

Merpr4rrecKrrx v HopMrlpoBaHHbrx npocrpaHcrBax. llpunqrzu c)KI{MaIorIux

oroSpaxeuuir, u ero npr4MeHeHr4r. fianr6eproBbl rlpocrpaHcrBa. Teopeua Pracca o6

o6rqenr Br{Ae lranefisoro SyHxquoHaJIa n ruls6epToBoM rlpocTpaHcTBe.

Tenaa 13. @yHrcIlnu KoMrIJreKcHoro flepeMenHoro
fonovropQnrre SynKrlr{r,r. Ycnonus Koruv-Puvrala. 3leuenrapHbre Synrquu.

I4nrerpanbHaf, reopeMa Koruu. I4urerpanbnafl. $opvryna Kourz. Teopeua o cpeAHeM.

llpnnqun MaKcr.rMyMa MoAyrr,rr. Psl Jlopana ronorvrop$nofi Qynxqulz B oKpecrHocrr{

r43onqpoBauHofi oco6ofi Tor{Kr4. I4:onzpoeaHHble ocoSue ror{Kz. Brtueru, TeopeMa o

Bbrr{erax. Knaccud uKarrvrfl o co6rrx rorreK.

Bonpocrt lc co6eceAoBaHuro

1. llpe4elrHax rorrKa noclreAoBareJrbHocrl,I n MHo)KecrBa. 3aur<uyrrre vr

oTKpbrrble MHoxecrBa.
2. Kpzrepzfi Kouru cxoAr4Mocrr4 nocJreAoBareJlbHocrl4. llpe4en $ynxqrau.

Kp zreprz ft Ko ruu cylue crBo BaHvrs. np eAeJI a SyH rcqraz.

3. HenpepblBHble QyHIcquz ra zx ceofrcrBa.

4. grzcnosble pflAbl. BzAu cxoAlaMocru. llpusuaKl4 cXoAIIMocTI{.

5. @opir.ryna Teftnopav ee rpI4JIoxeHI4fl.

6. Onpe4eleuHrrfi r.rHTerpaJr Prauaua; ycnoBllq I{HTelpkIpyeMocrLI; ocHoBHbIe

ceofi crsa; S opnayna HrroroH a- IIeft6:r^ut\a.

7. BzAsr oXo,4I{MoOTII Qynr<quoHaJIbHbIX p.tAoB. llpusuaru panuouepuofr

CXO,III4MOCTI{.

8. Crenennrre prAbr. Kpyr cxoAr4Mocrll. OcnoeHHe csoficrsa crerIeHHbIX

p_rrAoB.

9. Tpurououerpzuecrczfi pflL @ypre. llorHora rpl4roHoMerpuvecrofi

CI4CTCMbI.

10. gacrnue ilpoLI3BoAHbIe H ara$SepeHql4pyeMocrb Synr<Uufi MHorI4x

EepeMeHHbIX.

11. Kpalmre r4Hrerpanbr Puuana. Cne4enze KparHbIX I4HTerpaJIoB K

noBTopHbrM.

12. Kpranoruneftnlrfi znrerpal l-ro PoAa.
1 3 . Kpzeorunefiulrfi raHrerpa t 2-ro poAa.

14. @oprryna fpraga. BrrpaNeHr4e nnouaA4 qepe3 Kpl4Bonl,IHefinrrfi i4HrerpaJl.

1 5. llonepxHocrHblfi I,rurerpan 1-ro PoAa.
1 6. OpraeH T ar\vs, noBepxHo crefi . llonepxno crHrrfi rrHrefpan 2-ro poga.

1 7. Teopevra faycca-OcrporpaAcKoro.
18. (Dopnryra Croxca.
19" TeopeMa o cyqecrBoBaHvruv eIVHcrBeHHocrkI pelueHvrfl,3aAav.kr Kourz ,4ls

ypaBHeHr4q 1-ro nopflAKa. (DopuynzpoBKa aHaJlorl4r{nofi reopeMbl An.a cl4creMbl I{3 n



ypaBHeHr4fi. Cucreiubr oAHopoAHbrx rraHefiHstx allSQepeHIII,IanbHbIX ypannenufr c

r o crosHHrrura roe dl Quqzenranrra. B uA o6Irlero p elxeHrrtr.

20, KnaccuQnraqufl.KBa3lrrrwuefirrlrx ypaBHeHl4fi c -IacrubrMl4 rIporI3BoAHbIMLI

2-ro nop.rrAKa. IlocranosKa ocHoBHbIX KpaeBbIX sa4aLr MareMaru-{ecrofi

Szsraru. KoppexrHocrb KpaeBbIX 3aAar{.

21. OcuoBHbIe csoficrsa rapMoHl{qecKl4x $ynxqrafi.
22. Hoptvrr{poBaHHbre z 6aHaxoBbr npocrpaHcrB r. HenpepblBHbre lvnefinne

$ynxquonarut. CouptxeHHoe npocrpaHcrBo.
23. Jlunefissre oneparopbr. llpocrpancrno runefinux orpaHHr{eHHbIX

oneparopoe. KoNanaKTHbIe oreparopbl.
24. funrdeproeu npocrpaHcrBa. Teopenra Pucca o6 o6uqenl B?IAe nunefinoro

SynrcquoHaIra e runr6eproBoM npocrpaHcrBe.
25. lonovopSHrre SyHrcqran. Ycrosus Kourrz-PrzMaHa. Sneventapnrte

2 6 . I4wr erp alIb*afl. re op eMa Ko urz. Znrerp albH a'a S opvryn a Kourz.
27 . TeopeMa o cpeAneu. lIpzHIII4rI MaKcLIMyMa MoAyJI-fl.

$yHrcqzrE.

oco5ofi roqKt4.

29. I4sorrvponaHHbre ocoSsre ror{KI,I. Bttuetn, TeopeMa o Bblr{erax.

KnacczSz Kar\krfl, o coSux rorleK.

30. OcnoeHrre anre6paraqecKIze crpyKTypbl (rpyuurr, KoJIbua, nonx).

Onp e4ene :er4s. tr tIpIzM epbl
31. Kontqo MHoror{reHoB. PasnoNeHkTe B rIpoI43BeAeHI4e HenplIBoA}IMbIX

MHO|OIIIEHOB.

32. Jlunefiurre npocrpaHcrBa (pasuepuocrb cyMMbI vr repeceqeHu-fl

noArrpocrpaHcrB).
33. Jlunefiurre oneparopbr. Kanouz-{ecrczfi B:aA nranefrnoro olep€ilopa

npocrofi crpyKrypbl.
3 4 . Cucr. eruu lraHe fi Hbrx yp aB rrerruir. @yH4 ana eHTa[bH aq cl4creMa p erueuufi .

35. Butmrteitnbre r4 KBaAparr4rrHbre Qopvmr; npI4BeIeHI4e K KaHoHtrrrecKoMy

erAy.
3 6. EexnzAoBbr rrpo crpaHcrBa. flo crpoeuue oproHopMl4poBaHHoro 6asuca.

37. Tun:,;_ Kpr4Bbrx 2-ro uopx4r<a. lIpr,rBeAeHI4e o6ulero ypaBHeHI4x t<pnnofi x

-(AHOHI4IIE CKOMY EIAAY.

3 8. Cnyuafi nrre BelI4rII{HbI vr nx -uvcroBbre xapaKTep vcrlrKvr.

39. 3ar<onrt 6oruurux qIlceJI.

40. I]eurpaJlbHa.f, npeAenbHa-a reopeMa.

41 . Crryu aitrr:,;rit ilpoqecc, onpeAeJreHr4e, BLTAII cryvafinrtx npoqeccoB.

42. Bst6opKa, rl{qrofpaMMa, rloJrlaroH.

4 3 . Brr6opoqHaf, crryuairnax BelkIrII4Ha, sMIZplFIecKatr Qyurcqux
p acrrp eAeJIeHI{.f, . Bu6opouHble xapaKTepl4crzttu, ceofi ctna.

4 4. To.re.rHbre orleH Kvr 14 ax csofi crsa. llo crp oeHlde oIIeHoK MeroAoM

MOMCHTOB,

45. llocrpoeHrre orIeHoK MeroAoM MaKcI4MaJIbHoro npaBAono no1us.
4 6, llocrpoeHue AoBepI4TeJIbHbIX I,IHrepBaJIoB.

28. Pqa Jlopana ronovopSnoft Qyurquu B oKpecrHocrll lI3oJII4poBaHHofi



4 7 . B rr c x a3brBanvrfl .. cBf, 3 Kr4, S opvryn rr . I4c'ruc reH I4 e B bI c Kag lre aH I4fr .

48. Onep ar\Lrr4 c MHolKecrBaMr4. Moqnocrb MHo)Kecrea. OcHoBHbIe Qopuynu
xou6unaropr{Kr4..{enravrocrb r4 AeJrr4TeJII4. Cpaeueuz.a I,I KJlaccbr Bblr{eroB.
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