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Bormpocn! 6mieTon

1. DuilemenTapuasi Kpusas (pocrast Jiyra) B N-MEPHOM E€BKJIUJOBOM MPOCTPAHCTBE,
napamerpusarus. [lapaMerpuzoBanable KPUBbIE, SKBUBAJEHTHOCTh. PeryigpHas ra-
paMeTpusalus, peryjsgpHble KpUBble, 3aMeHa PeryJIsIPHOro llapaMeTpa Ha PeryJIspHoil
KpuBoil. Pazmmynbie criocoObl 3a/1aHus PEryIapHONl KPUBOI B -MEPHOM €BKJIMJIOBOM
IIPOCTPAHCTBE, UX JIOKAJIbHAS SKBUBAJIEHTHOCTD. [IpuMepsn.

2. KacarenbHadg npsMagd K peryjgpHOil KPUBOH B 1-MePHOM €BKJIMJIOBOM ITPOCTPaH-
cTBe, ee cpoiicTBa. CONMPUKOCHOBEHNE PETYJIIPHBIX KPUBBIX B N-MEPHOM €BKJIMJIOBOM
IIPOCTPAHCTBE, IIOPAJOK COIIPUKOCHOBEHU.

3. Hymua KpuBoil B n-MepHOM €BKJIMI0BOM IIpocTpaHcTBe. HarypanbHas mapamerpu-
3aIys, ee cBOiCTBa. BeKTOp KPUBU3HBI 1 KPUBU3HA PETYJISPHON KPUBOU B 71-MEePHOM
€BKJIMJIOBOM ITPOCTPAHCTBE, UX IeOMeTPUYecKuil cMbics u cBoiictBa. [Ipumepnr. Kpu-
TEpU TOro, 4YTO PEryjdpHasg KpuBasg B N-MEPHOM EBKJNJOBOM IIPOCTPAHCTBE ABJIA-
ercs npamoit. Toukn crpsaMJIeHUs peryisgpHoil KpuBoil. BuperyasapHocTsb.

4. BuperyngapHble KPUBbIe, BEKTOP TVIABHOM HOPMaJIH ¥ COMTPUKACAIONIAICS TIJIOCKOCTH
OuperyJisipHoil KPUBOI B N-MEPHOM €BKJIMJI0BOM mpocTpancTse. [lmockue duperyssp-
Hble KpUBbIE TTIOCTOSIHHON KPUBU3HLI. Pajinyc KpUBU3HBI, IIEHTP KPUBU3HBI M COITPUKA-
caloIasicd OKPYKHOCTb OMPEryIapHOil KPUBOil B N-MEPHOM €BKJIMJIOBOM ITPOCTPaH-
CTBE, CBOMICTBa COIpUKacarouleiica OKpPYyzKHOCTH.

5. QopMyJIbl I BEKTOPa KPUBU3HBI U KPUBU3HBI PETYIAPHON KPUBOW B N-MEPHOM
€BKJINJIOBOM IIPOCTPAHCTBE JJId IIPOU3BOJILHON peryadapHOi apaMeTpUu3aliiin.

6. ILmockme peryngapuble KpuBble. KoopueHTalms MJIOCKOM PETyIsapHOl KPUBOU U
KpuBusHa co 3aakoM. Popmyssl @pene I0CKO peryisgproit kpusoit. Harypasbibie
YPpaBHEHUA JIOCKON PEryaApPHON KPUBOK U TEOPEMA O BOCCTAHOBJICHUM IIJIOCKOU pery-
JIIPHOI KPUBOI 110 KpUBU3HE. FIBHBIE (DOPMYJIIBI BOCCTAHOB/IEHUSA TIJIOCKON PeryasapHoit
KpUBOi1 110 KpuBmU3He. HTerpas KpuBU3HBI 110 3aMKHYTOMY TIJIOCKOMY KOHTYDY.

7. Orubarorias cemMeificTBa IJIOCKUX PEryJsipHBIX KPUBBIX. DBOJIOTA U IBOJILBEHTA
IJIOCKOI KPUBOI, UX cBoiicTBa. Teopema Taiita-KHe3epa o conpukacalommuxcs oKpy K-
HOCTAX IJIOCKUX KPWBBIX.

8. Buperysipable KpUBbIE B TPEXMEPHOM €BKJIHIOBOM IPOCTPAHCTBe (GUpery/ispHble
[POCTPAHCTBEHHbIE KpUBbIE). BekTop GuHOpMan GUperysisipHoil MpocTpaHCTBEHHO
kpuBoit, periep Ppene u hopmysst Opene. Kpusnuszna u Kpyuenue, ux CBOWCTBA U I'€0-
METPUYECKUIl CMBICJI. Buperyssgpable MpoCcTpaHCTBEHHbIE KPUBBIE TTOCTOAHHON KpU-
BU3HBI U KpydeHud. Kpurepuit Toro, 4ro Oupery/isipHas MpoCTPaHCTBEHHAas KPUBas
sBJIAETCH TI0CKOM. TOUKM yILTONeHus OUpery/isipHOil TPOCTPAHCTBEHHON KPUBOIi.

9. Bekrop /lapOy Oupery/sipHOil TPOCTPAHCTBEHHOW KPUBOW, €r0 T'e€OMETPUYIECKU
CMBICJL.

10. Comnpukacaroriasicsi, HOpMaJbHas ¥ CIPAMJISIONIAs IIJI0OCKOCTH OUPEryJIsipHOil Ipo-
CTPaHCTBEHHO! KpuBOii. JIOKAJIbHDBIN BU KPUBON B MPOEKITUAX HA COMPUKACAIONLYIO-
Cd, HOPMAJIbHYIO U CHPAMIIAIONLYIO IIJIOCKOCTH.

11. @opmymsl s KpydeHus: OUPery IsipHOl TPOCTPAHCTBEHHON KPUBOIl B HATYPAJIh-
HOI U IIPOU3BOJILHON pEryJIdpHOi IlapaMeTpU3alndx.

12. HarypaJsibuble ypaBHeHUs OUPEry/IsipHOI TPOCTPAHCTBEHHON KPUBOI U TeopeMa o
BOCCTAHOBJIEHUU OUPETyIAPHOI IPOCTPAHCTBEHHON KPUBOI 110 KPUBU3HE U KPYUEHUIO.



13. /lepuBalnuoHHble ypaBHEHUS 3BOJIIOIUU PENEpPa B N-MEPHOM €BKJIMJIOBOM IIPO-
CTPAHCTBE, 3aBUCAIIECIO OT IIapaMeTpa, U YCJIOBHUA 3BOJIOINIU OPTOHOPMHUPOBAHHOI'O
periepa. [lojie OpTOHOPMUPOBAHHBIX PENIEPOB BJIOJIb KPUBOW B N-MEPHOM €BKJIMIOBOM
IIPOCTPAHCTBE U KPUBasl B IPYIIE OPTOrOHAIBHBIX PeoOpa30BaHmil, KOCOCUMMETPII-
HOCTB €€ BEKTOpa CKOPOCTU B €/IMHUIIC I'DYIIIIHL.

14. Pentep ®@petne B110JIb KPUBOIA B N-MEPHOM €BKJINJIOBOM IIPOCTPAHCTBE, k-PeryispHble
kpuBble, hpopmysibl Ppene u TeopeMa 0 BoccranoBjieHun (n — 1)-peryaspHoit Kpuboit
B N-MEPHOM €BKJIMJIOBOM IIPOCTPAHCTBE IO KPUBU3HAM.

15. Perynapnble KpuBOJIMHENHHBIE CHCTEMBI KOODAMHAT B 00JIACTH N-MEPHOTO €BKJINIO-
Ba MIPOCTPAHCTBA, 3aMeHa PEeryIapPHBIX KOODJAUHAT B O0JIACTH M-MEPHOIO €BKJIUIOBA
npocrpancTBa. KoopauHaTHbie JTUHUM U k-MepPHbIE KOODJIMHATHBIE TOBEPXHOCTHU, UX
peryJiapHoCcTh. Periep BEKTOPOB CKOPOCTH KOOPIMHATHBIX JIMHUI, ero MaTpuria ['pama
u ee cBoiicTBa. [IpuMepnl peryasapHbIX KPUBOJIUHEHHBIX CUCTEM KOOD/IMHAT.

16. ITongaTre 0 puMaHOBBIX U IICEBJIOPUMAHOBBIX METPUKAX, 3a/IaHHBIX B 00JIACTH M-
MEpPHOT'0 €BKJINJI0Ba IIpocTpancTBa. [IpuMepsr. Merpuka n-MmepHOTro eBKJIMIOBa MIPO-
CTPaHCTBA B KPUBOJMHENHBIX KOOpJIMHATAX, IPUMeEPHI. PerynspHble KpuBble B KpH-
BOJIMHEHHBIX KOOpJMHATAX, JJINHA KPUBOU B KPUBOJINHENHBIX KOODINHATAX.

17. JlepuBaloHuble ypaBHEHUS I PEliepa BEKTOPOB CKOPOCTH KOOPIMHATHBIX JIU-
HU PEryasapHOil KPUBOJIMHEHHON CUCTEMBI KOOP/JMHAT B O0OJIACTU N-MEPHOT'O €BKJIH-
soBa ipoctpancTBa. CumBosibl Kpucrodders, nux siBHOe BbIparKeHne depe3 MeTpPUKY
U 3aKOH ITPeoOpa30BaHus.

18. CoBmecTtHbIe cucTeMbl i depeHnaibHbIX ypaBHennii u reopema lapoy ob yciio-
BUAX COBMECTHOCTU CUCTeMBI JuddepeHInaabHbIX yPABHEHUN CIIEUAIbHOIO THUIIA.
[Ipumephr.

19. YenoBust COBMECTHOCTH JIEPUBAIMOHHBIX YPABHEHUIT /IS periepa BEKTOPOB CKOPO-
CTHU KOOPJMHATHBIX JIMHUN PEry/IsipHONl KPUBOJIMHEHHOW CUCTEeMbI KOOpJnHaT B 0bJa-
CTH M-MEPHOI'0 €BKJIMJ0BA IIpocTpaHcTBa. Tenzop kpusBu3ubl Pumana. [liockue pu-
MaHOBbLI METPUKU.

20. Teopema 0 BOCCTAHOBJIEHUU PETYIAPHON KPUBOJIMHEHHON CHCTEMbI KOODJMHAT B
00JIaCTH N-MEPHOTO €BKJIMI0Ba IIPOCTPAHCTBA IO IIOCKON PUMAaHOBOI MeTpuKe. EB-
KJINJIOBBI KOOPJAWHATHI JJId IIJIOCKUX PUMAHOBBIX METDHK.

21. DaemenrapHoe k-MepHOe MOAMHOrooOpasue (daeMeHTapHas k-MepHas MOBEpX-
HOCTh) B M-MEPHOM €BKJIMJIOBOM ITIpocTpaHcTBe. [lapamerpusarusi, peryjsipHas Ia-
pamMeTrpu3salus. Peryigpable k-MepHBIE TOBEPXHOCTU. Pas3jimdHble CIIOCOOBI 3a/IaHus
PEeryJIApHBIX k-MEPHBIX MOBEPXHOCTEH, UX JIOKAJIbHASA SKBUBAJIECHTHOCTD.

22. KoopauHatel Ha perysaspHOil k-MepHOIl TOBEPXHOCTH B N-MEPHOM €BKJIMJIOBOM
IIPOCTPAHCTBE, 3aMeHa KOop/inHaT. Koop/InHATHBIE JIMHUU, UX PEryJIAPHOCTH, BEKTO-
PbI CKOPOCTHU KOOPJAMHATHBIX JinHU. PeryisgpHbie KpuBble Ha PEryaspHBIX k-MEPHBIX
MOBepXHOCTAX. KacareabHoe W HOPMaJbHOE MPOCTPAHCTBA B TOYKE PEryasapHOi k-
MEpHOI TIOBEPXHOCTH, UX CBOMCTBa. Ba3uc B KacaTe/IbHOM IIPOCTPAHCTBE, €r0 MaTPH-
na 'pama u ee coiictBa. OpTOHOPMUPOBAHHBIN 0a3UC B HOPMAJIHHOM ITPOCTPAHCTBE.
23. BekTopubie 1o HA PEryISAPHBIX k-MEPHBIX MOBEPXHOCTAX B N-MEPHOM €BKJIU-
JIoBOM TpocTpaHcTBe. Heobxomumbie n JI0CTATOYHBIE YCJIOBUS HA BEKTOPHbBIE MOJIH,
3a/1aBaeMble BEKTOPAMU CKOPOCTH KOOPJAMHATHBIX JUHUI HEKOTOPON CUCTEMBI KOOD-
JIMHAT Ha PETYJIspHOil k-MepHOil nmoBepxHocTu. KoMMyTaTOp BEKTOPHBIX TOJICH.



24. llepBas kBajipatudHasi hopMa PEryaspHoOil k-MepHOIl TTOBEPXHOCTH KaK ITPUMED
PUMAHOBON METPUKHU, €€ CBONCTBA M 3aKOH Ipeobpa30BaHUS IIPU 3aMeHe KOOp/IMHAT,
CKaJIsIpHOE TIPOU3BE/IEHNE B KACATE/IHHBIX ITPOCTPAHCTBAX PEryJIApHON k-MepHOI I1o-
BepxHOCTH. J[JTMHA peryasapHOil KpUBO Ha Pery/spHOil k-MepHO# MOBEPXHOCTH. DJjie-
MEHT 00'beMa PeryJIsipHOil k-MepHOI MOBEPXHOCTH.

25. Paznoxkenus laycca u Baiinraprena i perysaspHoit k-MepHOil MOBEPXHOCTH B
N-MEPHOM €BKJIMJOBOM IIpocTpaHcTBe (gepuBarmonubie dhopmyibt). Cumpossr Kpu-
crodders, 3akon mpeodbpazoBanus. Bropbie KBajpaTudnble GopMbl U KOIDPUITHEH-
THI KpYU€eHUs PETYIAPHON k-MepHO! MOBEPXHOCTHU, UX 3aKOHBI IPEOOPA30BAHUS TIPU
zamene koopuaaT. Oneparops! BaitHraprena, nx BeIpakeHue 4epe3 MepByIo U BTOPbIe
KBa/IpaTUIHbIe (POPMBI PEryJIsAPHOM k-MEPHOI TOBEPXHOCTH, 3aKOH MTPEOOPA30BAHUS.
26. Yc0BUSI COBMECTHOCTH JICPUBAIMOHHBIX YpaBHEHUN n (byHIaMEHTAJbHbIE YpaB-
HEHUA TEOPUH TTOJIMHOT000Pa3nii B N-MEPHOM €BKJINJIOBOM ITPOCTPAHCTBE. Y DABHEHUS
laycca jursa peryagpHOro k-MepHOTro HMOJIMHOI000pa3us B N-MEPHOM €BKJIUIOBOM IIPO-
CTPaHCTBE W TEH30D KPUBU3HBLI Pumana.

27. Ypasuenus llerepcona—Maiinapan—Komannm n ypaBHenus Puaun jursa perynsp-
HOTO k-MEpHOr'0 IMOJIMHOr000pasusl B N-MEPHOM €BKJIUJIOBOM IpocTpancTBe. Popmy-
JINPOBKAa, T€OpeMbl BoHHEe i peryyiapHbIX k-MEPHBIX TOJMHOI000pa3nii B 1-MepPHOM
eBKJIMJI0OBOM TIpocTpancTse. [lojMuoroodbpasus 6e3 kpydenus. ['uneprioBepxHocTu.
28. Perynspuble 1ByMepHBIE TIOBEPXHOCTH B TPEXMEPHOM €BKJIMIOBOM ITPOCTPAHCTBE.
Paszyinunble criocodb! 3a/lanust, UX JIOKaJbHas IKBUBAJIEHTHOCTD.

29. Paznoxkenus [aycca u Baituraprena jijist peryisipHbIX JBYMEPHBIX TIOBEPXHOCTE B
TPEXMEPHOM €BKJIMJIOBOM IIPOCTpaHCTBe (JiepuBarmontbie ¢popmydis). [lepsas u Bro-
pas KBaJipaTudHble (GOPMBI, UX 3aKOHBI TpeobpasoBanust. Cumsosbr Kpucrodderrs,
3aKOH Tpeobpaszoanns. Omepartop BaitHraprena, 3akoH 1mpeoOpa3oBaHuUA. DJIeMEHT
IJIOIIAIM PEryJIdpHOil IByMEpPHO IOBEPXHOCTH.

30. YcsoBuSI COBMECTHOCTH JICPUBAIIMOHHBIX YpaBHEHUN n (DyHIIaMEHTAJbHbBIE YpaB-
HEHUS TEOPUU PEryIdPHBIX JIByMEPHBIX ITOBEPXHOCTEN B TPEXMEPHOM EBKJIMIOBOM
npocTpaHcTBe. Y paBuenus ['aycca u Ten3op KpuBusHbl Pumana.

31. Vpasuenus Ilerepcona—Maitnapun—Komarmmu it peryagpHbIX JIByMEPHBIX IT0-
BEPXHOCTEll B TPEXMEPHOM €BKJIMJIOBOM IpocTpaHcTBe. Tenzop Koparmu u ero cum-
METPUYIHOCTD.

32. Teopema Bomnnue Jj1s1 PeryJsipHbIX JBYMEPHBIX ITOBEPXHOCTEN B TPEXMEPHOM €B-
KJIMJIOBOM ITPOCTPAHCTBE.

33. Perynspuble KpUBbIE Ha PETYJISIPHON JIBYMEPHOI MOBEPXHOCTU B TPEXMEPHOM €B-
KJINJIOBOM TIpOCTpaHcTBe. [[TiHa peryasgpHoil KpUBOH HA IMOBEPXHOCTU. YCJIOBUE TIe-
pecedeHns JIByX PEryJspHBIX JIBYMEPHBIX MOBEPXHOCTEH B TPEXMEPHOM €BKJIMJIOBOM
IIPOCTPAHCTBE 10 peryygpHoil KpuBoil. HopMaabHast cocraBigionias BEeKTOPa yCKO-
penus KpuBoii Ha noBepxHocTu. HopmasbHble cedenns nmoBepxHocTu. KpuBusna HOP-
MaJIbHOI'O CEYEHMUS.

34. KpuBusna KpuBoil Ha MOBEPXHOCTU. ACHUMIITOTHYECKHE HallpaBjeHus. Teopema
Menbe. Ilpumepsl npuMeHenus TeopeMbl Menbe.

35. I'naBHbIe KPUBU3HBI U IVIaBHBIC HapaBieHns. CoOCTBeHHbIE 3HAYMEHUS TTapbl (Y H-
JIAMEHTAJIBHBIX KBaJIPATUIHBIX GopM moBepxHocTu. Teopema Ditepa. DKcTpeMasib-
Hble CBOICTBA TJIABHBIX KPUBU3H.



36. l'ayccoBa KpuBU3HA U CpeJiHASA KPUBU3HA MTOBEPXHOCTU. Pa3myHble TUIIBI TOYEK
Ha moBepxHOCTH, uX cBojicTBa. Teopema laycca (Egregium). @opmyssr Bubepbaxa
JJIS TayCCOBOII KPUBU3HBI PEryJIdpPHONl ABYMEPHON IIOBEPXHOCTU B TPEXMEPHOM €B-
KJINJIOBOM TIPOCTPaHCTBe (63 JI0Ka3aTesIbeTRa).

37. Oneparop Balinraprena, ero cobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE HAIIPABJIEHUS .
®opmysbr Pogpura. Cdepuaeckoe orobparkenue (orobpaxkenue ['aycca) u omeparop
Baituraprena. Tperbst KBajipaTutinas ¢popMa Ha IOBEPXHOCTH, €€ CBOMCTBA.

38. CormpsizkeHHBIE HAIIPaBJIEHUSA B KacaTeJbHON 1mmockocTu. CorpsizKeHHasT KOOP/IU-
HatHag ceThb. OpToroHa bHas COMPsIKEHHAsd KOOPAMHATHAS CeTh. JIMHUN KPUBU3HDI.
39. Nzomerpusd, nokanbHad nzoMerpusd. VHBapranThl JIOKaIbHONU m3oMeTpun. 3rn-
banue rnosepxuocreit. [Ipumepnl. BuyTpennssi reomeTpusi TOBEPXHOCTH.

40. TanrenrnuaJibHasg HOpPMaJIb PEryJIApHON KPUBOI Ha JIByMepHOi noBepxuoctu. le-
pUBAITMOHHBIE (DOPMYJIBI JIjId KPUBOIT Ha rmoBepxuoctu. HopmaabHnasa u reojiesndeckast
KpUBU3HA KPUBOI Ha IMOBEpXHOCTHU. ['eoe3myeckoe Kpydenne. PopMyJibl JijIsd Teojie-
3MYeCKOil KpUBU3HBI KpUBOil. KoopuenTalus KpuBoit Ha moBepxHocTHU. ['eonesndeckast
KPUBU3HA CO 3HAKOM.

41. T'eone3myeckne JIMHUU HA TOBEPXHOCTH. Y PABHEHUS T'eOJI€3NYECKUX JUHUN, WX
cBoiicTBa. TeopeMa o0 CyIIEeCTBOBAHUN U €IMHCTBEHHOCTH T'€0JI€3NIECKON JIMHUY B JIaH-
HOM HAITpaBJICHUU Ha MoBepxHOCTU. [IpuMmephr.

42. Tlosepxuoctu Bparmiennsg. Teopema Kiepo. IToBenenne reoiesmyecknx Ha MOBEPX-
HOCTAX Bpamenus. [Ipumepsr.

43. Tlosyreosieanydeckne KOOPJMHATHI U UX CBOCTBa. TeopeMa O CyIecTBOBaAaHUU I10-
JIyTeOIe3NIeCKIX KOOPJUHAT Ha MTOBEPXHOCTH.

44. Teosie3nyeckre Kak JIOKAJLHO KpaTdaiilline KpUBbIe Ha MOBEePXHOCTH. [[pumMepsr.
45. Knaccudukaliys MoBepXHOCTENH MOCTOAHHONW I'ayCCOBON KPUBU3HBI ¢ TOYHOCTBHIO
JIO JIOKaJIbHOI M30METPUU.

46. I'eomerpus Jlobauesckoro, mosen mockoctu JlobateBckoro.

47. KoBapruanTHasi Tpou3BO/IHASI BEKTOPHOIO II0JISI BJIOJIb KPUBOI Ha TTOBEPXHOCTH.
CroiicTBa KOBapUaHTHON pon3BoIHOI. [lapaiebHbIil TepeHOC BEKTOPOB BJIOJTb KPH-
BOII Ha IOBEPXHOCTH, KOBAPMAHTHO IOCTOsIHHBIE BEKTOPHBIE TIOJIA BJIOJIb KPUBOM Ha
IIOBEPXHOCTH.

48. Teopema ['aycca—bonne /115 MHOTOYTOJIBHUKOB Ha TIOBEPXHOCTH U JIJIT 3aMKHY THIX
HOBEPXHOCTEIH, ¢ IepOBOil XapakTepucTuKoil (6€3 J0Ka3aTeIbCTBA).



