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Ha sk3amene cryment moaydaer 6uier, COMEPKAIIMIL 1BA BOTPOCA W3 9TOTO BO-
OPOCHWKA, U JIBE 33/Ia9H OT 9K3aMEHATOpa. DK3aMEH M0 BeceMy Kypey (6 Moyiieit).
Tlonn30BATHCS BOTTPOCHUKOM Pa3PeIaeTCs.

Urorosas pesynbrupyiomast onenka (uaymas B gumaom) = (0,5 nrorosast Ha-
KOILTeHHas oreHKa + (0,5 olleHKa Ha UTOTOBOM 3K3amMmeHe. IToroBas HaKOILIEHHAS
onenka obpaszyercsa caenyromum 06pasoM: Oyaxonn/urorosas = %(2 “Opes 1,2 +2-
Opes 3,4 + OHaKOHJ‘I 5)

1. JaiiTe onpeseenne MnpeaeaoB MocaeoBareabHocTn lim, . a, = a,
lim,, oo an, = +00, —00, 00. HoKazkuTe TeopeMy 0 eJIUMHCTBEHHOCTH IIpeJIesia
[IOCJIEIOBATEILHOCTH. YTO Takoe CXOndIadacsd NoCaeJ0BaTeIbHOCTD?

2. JaiiTe ompenenennus npeaeaoB dyHKIUH

lim f(z) = a(4o00, —00, 0).
z—xo (400, —o0, 00, £o+0, xo—0)
Jokazkute TeopeMy O eIMHCTBEHHOCTH Ipejiesa (DyHKIUH.

3. JlaiiTe omnpeesienne SKBUBATEHTHBIX (DYHKIHU{ npu x — x¢ (pn © —
xo £ 0, +00, —00,00). Hokaxure, aro ecau a(z) ~ b(x) u c(x) ~ d(z), To
a(z)c(z) ~ b(z)d(x) u a(z)/c(x) ~ b(x)/d(x). Bepro am, aro a(zx) + c(z) ~
b(z) + d(x)?

4. Haitte ompenenenune coornorrenus f(x) = o(g(x)), * — zo. Iloka-
xkurte, uro coornomenus f(x) ~ g(z), * — xo u f(z) = g(x) + o(g(x)),
T — To O3HAYANOT OJIHO U TO Xke. [aiite oupejenenue coornomenus f(x) =
O(g(x)), v — xo.

5. Jlaiite onpenerenne (byHKIMN, HENPEPHIBHONR B TOUKE; HA WHTEPBAJIE.
Hoxkaxkute TeopeMy Komm o mpoMekyTodHoMm 3HadeHUu. M3moxkute MeTon
pererns ypasaeruit f(x) = 0 METOIOM Jie/IeHUsT OTPE3KA MOTIOJIAM.

6. Jokazxure Teopemy Beiiepmirpacca o MakCuMaibHOM (MHHUMAJIBHOM)
SHAYCHUU HEMPEPBIBHON (DyHKIMH Ha OTPe3Ke. [[oKazKuTe HA IPUMEPAX, YTO
BCE YCJIOBHSL 9TOH TEOPEMBI ABIAIOTCS CYTECTBEHHBIMH.



7. laiiTe ompemenenne MPOU3BOTHON M OJHOCTOPOHHEH TPOU3BOIHOM.
Boraucure 1mo onpeesieHuio TPOU3BOIHYIO OJHOM U3 CAeyIONuX PyHKITIT
y=C,y=x,y=2x% y=sinz, y=cosx, y =Inzx, y = e".

8. [afiTe ompeenerre TOYKN JOKAJBHOIO SKCTpeMyMa. loKaxkure Teo-
pemy @epma. /laiiTe onpesesieAne KpUuTUIecKoit ToUKH. |IpuBeauTe npume-
pbl. Pacckazkure, Kak HaliTH HanOOIbIIee M HAMMEHbIIIee 3HaYeHne (OYHKITNN
Ha OTpe3Ke.

9. JaiiTe onpenenenne Mmaoroutena Teitiopa mist ynknnu f(x) B Touke
xo u 3anumurte dopmysnsl Teitnopa—Ileano u Teitnopa—/larpanzxa.

10. Beraucaure e ¢ Tounoctsio 0, 01.

11. BeiBeguTe 10OCTATOYHOE YCJIOBUS JIOKATBHOTO IKCTpeMyMa (DYHKITIH
€ UCIOJIb30BaHuEeM BTOpOil npoussoiuoii. [Ipuseaure npumep. Pacckazkure
4YTO JIeJIaTh, €CJIM B KPUTHIECKON TOUYKE BTOpas MPOM3BOJIHAd OOpaliaercs
B 0.

12. Uznoxxute MeTo 1 MOCTpoeHus IpabukoB (pyHKIH.

13. HaiiTe ompejiesieHre HEOMPEIeJIeHHOIO UHTerpaia (IepBoodpasHoii)
U yKazKuTe ero OCHOBHbIE CBO¥CTBa. Bpinuiiure 1abd/iuiy OCHOBHBIX 11€PBO-
obpa3ubix. Pacckaxkure 0 MeTomax HAXOXKJICHUS MepBoOOpa3HOil: 0 3aMeHe
nepeMeHHOii (BHeceHun 1oz 3HaK auddepennuana), 06 HHTErPUPOBAHIE MO
JACTAM.

14. [laiiTe onpesesieHne WHTErpUPyeMOit (DYHKIIUN Ha OTPE3Ke U ee Olpe-
JeseHHOr0 MHTerpasa. [logcHute reoMeTpuyueckuil CMBICT ONMPEIETeHHOTO
uurerpana. Jlokaxkure, uro pyukmus Tupuxiie ne uarerpupyema. Chopmy-
JUpYHTE yTBEPKIeHNne 06 HHTerPUPYEMOCTH BCSIKON HEMPEPHIBHOM (KyCOYHO
HeIPePbIBHON ) hYHKIIUH.

15. /lokazkuTe TeopeMy O cpeJlHeM 3HAUEHWU /I OMPeIeJIEHHOTO WHTe-
rpasa. C ee MOMOIIBIO JIOKAYKUTE TEOPEMY O TPOU3BOIHON WHTErpaJa ¢ me-
PEMEHHBIM BEPXHUM IipejiesioM u BbiBeguTe dhopmyity Hoiorona-/leiibuuna.

16. [aiite onpesenenne HecoOCTBEHHOTO WHTErpasia 1-ro poxa (mo Gec-
KOHEYHOMY HPOMEZKYTKY ). BbIauciuTe 1mo Ompe/1eeHuro

o0
/ ze *dx.
0

17. Jlaiite onpeesenue HecoOOCTBEHHOTO HHTEIPAJIA, 2-10 pojia (0T Heorpa-
HUYeHHOH (DYHKIUM [0 KOHEYHOMY MPOMEKYTKY ). Bbraucaure no ompe/e-
JICHUTO

U dx
0o VT
2



18. Pacckazkure ¢ 060CHOBAHUEM O TOBEJICHUN HECOOCTBEHHBIX HHTEIpPa-

JIOB
/Ood_l' /1 d_l' /b dx /b dx
o Sy oz J, (=) ), (b—x)

19. BoiBeiuTe mpu3HaKk CpaBHEHUs JIisi HECOOCTBEHHBIX HHTETPAJIOB OT
HeoTpUIATeTbHBIX (DYHKIWMT. BhiBenuTe mpeaebHbIl TPH3HAK CpaBHEHUS
(MHTErpasbl OT SKBUBATEHTHBIX (DYHKITHH CXOMSITCS WM PACXOIATCS OTHO-
BPEMEHHO).

20. HaitTte ompeaesenne abCOJMIOTHO CXOIANIEr0Cs HECOOCTBEHHBIX MHTE-
I'paJjioB u joKazkure TeopeMmy 06 abcostoTHolt cxopumoctu. [Ipuseure npu-
Mep CXOJANIErocs HeCOOCTBEHHOTO HHTErPaJa, He SABJISIONIErocs: abCOTI0THO
CXOTSTITIMCS.

21. /laiiTe onpeieieHre YaCTHIHON CYyMMBI YUCJI0BOTO paaa. laiiTe onpe-
JIeJIEHHE CXOJSAIIErocsi YUCJI0BOr0 psjga U ero cyMMmbl. Chopmynupyiite oc-
HOBHBIE CBOICTBA 4YHMCJIOBLIX psijoB. [lokaxkure, 4T0 ecjiu psiji CXOAUTCS, TO
ero 4jieHsbl cTpemMaTcs K (. YKaykKuTe npuMep, ITOKa3bIBAOIINIL, 9TO 0OpaTHOE
HE BEPHO.

22. lokazxure, aro paj (psan dupuxiae) Y 7 n% CXOIUTCH Ip «« > 1 1
pacxoauTcd npu o < 1.

23. BeiBeauTe mpu3HAK CPaBHEHUs I YHCJIOBBIX PAJTIOB € HEOTPHUIA-
TeJIbHBIMH YJIeHAMH. BbiBesuTe npeaejbHblil MpU3HaK cpaBHeHHs (Dsibl ¢
SKBUBAJIEHTHBIMA YJI€HAMHU CXOJSATCS UJIH PACXOATCS OJHOBDEMEHHO).

24. Cdopmynupyiite npusnaku cxogumoctu Janambepa u Komru. /loka-
KuTe o1uH u3 HuX. CXOauTCs JIM psaf y Q”—L'Q

25. BeiBeiuTe HHTErpaabHBI NPU3HAK CXOAUMOCTH YHCIOBOTrO psiaa. [Ipu
KAKUX 3HAYCHUSX (v CXOMUTCS Pl Y o, m?

26. /aiiTe onpesesenne abCOJIOTHO CXOISIIEr0Cd YUCJIOBOTO Psijia U J10-
KaxkKuTe TeopeMy o0 abcooTHoit cxogumocTu. [IpuBepnre mpumep cxojisi-
HIErocst HO He abCOJIIOTHO CXOSIIErocs psjia.

27. Jlokaxkure Teopemy Jleitbuuma o 3Hakodepeayomuxca psaax. g
psioB JlefiOnuna BoiBeUTE OMEHKY YKJIOHEHUS] YACTUIHON CYMMBI OT CyM-
MBI.

28. Yro Takoe paccrossaue B R™? Uro takoe map B R"? JlajiTe onpese-
JICHHE OKPECTHOCTH M HPOKOJIOTON oKpecTHOcTH Touku B R™. [laiiTe ompe-
JIeJIEHHE TIpeJieIa ToC/IeI0BaTe/IbHOCTH Touek B R™.

29. [laiire oupejesienue 1pejiesia QyHKIUU HECKOJIbBKUX II€PEMEHHbIX,
BKJIIOYad Caydaii, Korja pyHKIun 3a1ana na muoxkecrse B R™. Jlaiite ompe-



JleJIeHIe HePEePbIBHOCTH (DYHKIUU (HECKOJBKUX MEPEMEHHBIX) B TOUKE, HA
MHOZKECTBe, U TePEYHC/JuTe OCHOBHBIE CBONCTBA HEMPEPBIBHBIX (PYHKITAI.

30. /lokakure Teopemy Beiteprirpacca o HanOOIbIIEM U HAUMEHBIITEM
sHadeHun (st QYHKIUH HECKOJBKUX MePEMEeHHBIX ).

31. [aiire ompejesienne YacTHBIX NPOU3BOAHBLIX. /[laiiTe ompenenenue
mudepernupyemoctu GYHKIUNT HECKOIBLKUX MepeMeHHbIX. laiite ompee-
JieHue rpajuenTta. BoiBegure bopmysty Juneapusaiuu. Boisegure ypasHe-
HUE KAaCaTeJbHON IIJIOCKOCTH.

32. Jlaiite ompeesienne marpuilpl fkoou. 3amurure dpopmyny gudde-
PEHIIMPOBAHUSA CYNEPHO3UIIUN (DYHKIMI HECKOJIBKUX ITePEMEHHBIX.

33. JlaiiTe onpenenenne marpuiisbl [ecce. Sanumure dopmyry Teitnopa—
[Teano Broporo nopsijaka (/s GyHKIMA HECKOIBKAX EPEMEHHBIX ).

34. /laiiTe onpejeeHne TOIKN JOKAJIbHOIO SKCTPeMyMa OYHKITHT HECKO Th-
KWX IepeMeHHbIX. BohiBeinre HeoOXoanMoe yeaIoBre JIOKAJIbHOTO SKCTPEMYMa,
it iucpdpepeHupyeMbIX OyHKITHIM.

35. JIng (byHKIME HECKOJIBKHX IEePEMEHHBIX BbIBEIUTE JOCTATOYHOE YCI0-
BHE JIOKAJIBHOT'O 9KCTPEMYMa U €ro OTCYTCTBHS B Te€pMUHAX MaTpuiibl ['ecce.
HaitanTe TOYKH JOKATBHOTO 3KCTpeMyMa GpyHKImN z = 12 —y? + 2%y u yxa-
JKATE K KAKOMY THILY OHU OTHOCSITCSI.

36. /laiiTe onpe/ieJieHHe TOYKH YCJIOBHOIO JIOKAJILHOI'O SKCTpeMyMa PYyHK-
A HECKOJILKUX nepeMeHubiX. ChopMmyupyiiTe HeOOX0IUMOE YCIOBHE JIO-
KaJbHOTO YCIOBHOTO SKCTpeMyMa (TIpaBuio MHoKHATeTel Jlarpanzxka). [Tosic-
HUTE €ro B Caydae PyHKINN JBYX MEPEMEHHBIX U OJHOTO YCJIOBUST; (DYHKITAN
TPexX MepeMeHHBIX W OJHOIO yCJOBHS; (DYHKINH TPEX MePEeMEeHHBbIX U JIBYX
YCJAOBHUM.

37. Hafimure MaKCIMYM 1 MEHEMYM DyHKINE w = 2° 413 + 2% Ha cdepe
224+t 22 =1,

38. N3znoxkure ¢ 060CHOBaHUEM METO/I, ITO3BOJISIONIAI HAWTH HaAnOOb-
Iee ¥ HAUMEHbIee 3HAYeHWe TIAIKON (DYHKINN B OrPAHUYEHHON 3aMKHY-
Toit obaacru ¢ "xopomreit" (KycouHo-ryaKoil) rpanuneii. Haiiqure Makcu-
MyM H MEHAMYM QyHKIE w = 23 + y3 — 23 B mape 2% + y* + 22 < 1.

39. JlajiTe onpeneeHus MOTOYECUHO CXoAsdIieiicsa GdyHKIMOHAJIBHOMN TMO-
caienoBaresibHocTH Ha MHOXKecTBe £ C R 1 ee npesesa (npegeabaoit GyHK-
run). JlaiiTe onpeseseHre MHOKECTBA CXOAMMOCTH (DYHKITHOHATHHON I10-
caefoBarebHOCTH. Haiiinre MHOYKECTBO CXOAMMOCTH ¥ TIPEJIEN TTOCIe0Ba~
resibHOCTH fp(x) = 2", n=1,2,....

40. [laiiTe onpejeneHne IMOTOYEUHO CXOASIIETOCs (DYHKITHOHAILHOTO Psi-
jia Ha MHOxkecTBe [ C R m ero cymmbl. /laiire onpejesienne MHOZXKECTBA

4



CXOIMIMOCTHU (PYHKITMOHATBHOTO pama. Haiiaure MHOXKECTBO CXOIUMOCTH 1

CyMy pdla
o
>t
k=0

41. laiiTe onpeesienre paBHOMEPHO cXojsIeiicss pyHKITMOHAJILHOM! Mo-
CJIEJIOBATE/IbHOCTU M PABHOMEPHO CXOJd1Ierocs (byHKIMOHAJIBHOI'O Psjia HA
muoxkecrBe F C R. Tlokaxkure, 9T0 paBHOMEpHAasl CXOAMMOCTH ITOCJIEN0-
BarenbHoCcTH GyHKIu f,, n = 1,2,..., K ¢pyuknun f #Ha MHONKecTBe F
PaBHOCHJIbHA YCJIOBHIO

sup | fn(z) — f(z)| =0

zel

(kpuTepuii PABHOMEPHOH CXOIUMOCTH).

42. TlokazkuTe, YTO paBHOMEPHAS CXOAUMOCTH BJI€YET MOTOYEUHYIO CXO-
JUMOCTh (K TOMY ke mpezieny). Ilpusenure mpuMep MOKa3bIBAIOIIIIA, 4TO
13 TMOTOYETHON CXOIUMOCTH He CJIeIyeT PaBHOMepHas.

43. Tlokaxkure, 4T0 UPEJE] PABHOMEPHO CXOJMAIIEHCS I10C/IEI0BATE /b
HOCTU HENPEpbIBHBIX (DYHKIMH ecTh HenpepbiBHas dyukiud. Jlokaxkure
HEIPEPBIBHOCTH CYMMBI PABHOMEDPHO CXOJIAIIEr0Cs Psjid, 4JIeHbI KOTOPOT'O
HEIPEPBIBHBI.

44. BoiBeauTe HEOOXOAUMBIH ITPU3HAK PABHOMEPHOM CXOIUMOCTH (PYHK-
IUOHAJTIBHOTO Psijia (PaBHOMEDHAS CXOJAUMOCTD WICHOB psla K HYJIO). Bbi-
BeJUTe JOCTATOYHBIN pu3HaK (Hpu3Hak Beiiepiirpacca) paBHOMEPHOIT €X0-
JIUMOCTHU (PYHKIIMOHAIBHOTO Psi/ia.

45. ChopmynupyiiTe JocTaTOYHOE YCJIOBHE, 0OECIEeUUBAIONIEe BO3MOXK-
HOCTBH TOYJIEHHOTO MHTETPHUPOBaHUS (DYHKIMOHATIbHOTO pana. Cdhopmynn-
pyiiTe TOCTATOYHOE yCJIOBHE TTOWIEHHOTO nuddepeHrupoBanus.

46. [laiite onpenesnenne cremeHHoro psiaa. Cdopmyaupyiite TeopeMbr 0
MHOYKECTBE CXOJMMOCTHU CTEIMEHHOTO PsAJ/ia U ero PaBHOMEDPHON CXOIMMOCTH.
Brienute dhopmynnl jia pagauyca cxoqumoctu. Chopmynupyiite Teopemy
€JTMHCTBEHHOCTHU JJIs CTEMEHHBIX PSIOB.

47. [lokazkuTe, 9TO BHYTPY HHTEPBAJIA CXOTUMOCTHU CTETEHHON PsIT MOZK-
HO IIO4JIEHHO UHTerpupoBarhb u jJuddepennuposars. Haliiure cymmy psija

x4+ 22% + 3% 4 dat lz| < 1.

48. YcTaHOBUTE YCJIOBHE HEOOXOIUMOE JIJIst TOr0, YTOOBI 3aJaHHasd (PYHK-
IS BJISIACH CYMMO# HEKOTOPOTO CTEIEHHOT'O Psiia. YCTAHOBUTE JOCTATOY-
HOE YCJIOBHE M 3alUIINTe ITOT paj — psaj Teitiopa.



49. Tlokaxkure, uTo HyHKINK €”, Sinx, COST ABIIIOTCA CYMMaMU CBOUX
psanos Teitnopa u paznoxure ux B psi Teiyiopa. 3anumnmure pa3a0KeHus B
psin Teiinopa st dyuknwii In(1 4+ x), arctg (1 + z)?,.

50. Ucnonpsya pan Teitnmopa 1id €® BEIMHCAUTE ¢ TOYHOCTBIO 1077 mH-

TerpaJ
1
/ e dx
0

51. [aitre ounpejesienne MeTpuiyeckoro mnpocrpauncrsa. [Ipusepure npu-
Mepbl. JaiiTe onpenesienne CXoIdIeiicd MOC/IEI0BATEIbLHOCTH B METpHUYe-
CKOM TPOCTDAHCTBe W ee mpejesa. Jlokaxure, 9To mpeen (ecam OH Cy-
mecTByeT) — eauHcTBeHeH. lajiTe ompe/esieHne JIMHEHHONO HOPMHPOBAH-
Horo mpocrpancTsa. Ilpupeaure npumepsi. [lokazkure, 4TO COOTHONICHHE
p(x,y) = || — y|| onpenensier paccrostaue (Merpuky). Jlajite ompeaenenue
CXOAAIIErocd psafa B JUHEHHOM HOPMHPOBAHHOM IIPOCTPAHCTBE B €0 CyM-
MBI.

52. JlaiiTe onpeeieHne eBKINI0BA IIPOCTPAHCTBA (MOKHO OIPAHIYATh-
Csl BEIIECTBEHHBIM caiydaeM). [IpuBennte npuMepsl. BeiBeiure HEpaBeHCTBO
Kommu-Bbyngkosckoro. [lokakute, 9T0 B €BKJINIOBOM ITPOCTPAHCTBE COOT-
notenue ||z|| = \/(x, ) onpeaenser HOpMy.

53. Korma roBopdr, 4To JBa BEKTOpa €BKJIMJIOBA IPOCTPAHCTBA OPTO-
roraibubl? JlafiTe ompejenenne OPTOHOPMUPOBAHHON CHCTEMBI BEKTOPOB.
Haiite ompenesienue JUHEHHON 000JOYKH CHCTEMBl BEKTOPOB B JIMHEHHOM
HOPMUPOBAHHOM IPOCTPAHCTBE.

54. JaiiTe onpeje/ieHre BCIO/LY IJIOTHOI'O MHOYKECTBA B METPUYECKOM
npocrpancTse. /JlaiiTe ompejesieHne MOJIHON CUCTEMbl BEKTOPOB B JIMHEH-
HOM HOPMHUPOBAHHOM TipocTpancTre. [IpuBeanrte mpumepnr. Chopmynupyii-
Te TeopeMy O pazjioxKeHuu B psj Oypbe 10 MOIHON OPTOHOPMHPOBAHHON
CUCTeMe B eBKJIUJOBOM MPOCTPAHCTBE. JalUIIuTe paBeHCTBO [lapceBass.

55. Oupegesmre npocrpanctso Co([—m, 7]), yKa3as ero sjeMeHThl i CKa-
JIAPHOE MPOU3BejieHne B HeM. Boinuiiure aBHO (GOPMYJIbI JIJIT HOPMBI U pac-
crostanst B Co([—7, T]), NOPOKIEHHBIX YKA3AHHBIM CKAJSPHBIM TPOH3BE/Ie-
nueM. Jlaiite omnpenenenue cpegaHekBapaTudHoil cxonumoctu. [lokazxkure,
YTO TPUTOHOMETPHUYECKAsST CHCTEMA,

{1/V2, coskt, sinkt; k=1,2,...}

obpasyer opToHOpMEpOBaHHYtO cuctemy B Co([—, 7]).



56. ChopmymupyiiTe Teopemy BeitepmTpacca 00 anmpoKCUMAaIUd TPUTO-
HoMerprdeckumu nojgunomamu B C([—m, 7)) n goKazKuTe, 9T0 TPUTOHOMET-
pudeckast cucrema nosaa B Co([—7, 7]).

57. Hng unrerpupyemoit byukiuu f wa [—m, 7] 3anummre ee psg Pypbe
[0 TpUTOHOMeTpudeckoil cucreme. /lokaxkute, uto ecom f — pyHKIUA U3
C5, TO 3TOT Pl CXOIUTHCS K Hell B CPeTHEKBAIPATHIHOM.

58. st pyuknuu f, nMeromnieil HempepbIBHY IO MPOM3BOIHYIO HA OTPE3Ke
[—7, 7] m mpuHEUMaOIEl paBHbIE 3HAYEHUsI HA KOHIAX ITOrO OTPe3Ka, Bbi-
BeuTe (hopMyIbl, cBsa3bIBaoNMe Kodhdunuenter Pypre GyHKINU f 1 ee
opousBoaHOM [

59. Ilokaxkute, uTo ecu pyHKIUA f UMeeT HeMPEPHIBHY IO TPOUIBOTHY IO
Ha [—m,w u f(—m) = f(7), 10 ee psg Pypbe CXOAUTCS K HEHl PABHOMEDHO.

60. 3anummure pax Pypre B KoMILekcHO gopme. Pacckaxkure o psgax
Dypre Ha orpeske [—1, 1.

61. /laiiTe ompe/iesieHne TBOWHOTO WHTErpasa

/ /D f(z, y)dudy

oT (DYHKIUH TO OTPAHUYEHHONH TIJIOCKOU 0OJIacTH. YKaKUTe €ro OCHOBHBIE
CBOMCTBA U MOSICHUTE €r0 reoMeTpUuYecKuil cmbic/i. Jemy pasen ffD ldzdy?

62. Samummre (¢ ob6ocHoBaHIEM ) (DOPMYITY CBOJSIILY IO BBIIHCICHHE JBOT-
HOTO WHTETpajia K MOBTOPHOMY.

63. Onpenenure axobman oTobpazkenud ¢ : D — R? maockoit obia-
cti D ¥ TIOSICHUTE ero TeOMeTPUYeCKH CMBIC/I. 3alUIIuTe ¢ 000CHOBAHTEM
dopmyJty 3aMeHbl IIePeMEHHO B JIBOHHOM MHTErpaJie.

64. Berauciure sKoOMaH nepexoa K MoJIsPHBIM KOODIUHATAM W BBIYUC-

JIATE
/ / *y? dady.
x2+y2<1

65. Haiire onpemenenne narerpaia or GpyHkiun f 10 IIOCKOH KPUBOi

/lfdl.

IosicauTe ero dbusmdeckuii cMbica (Macca Kpusoii). Yemy pasen [, 1 dl?

L,

66. /laiiTe onpejeneHne MHTErpaJia IJIOCKOTO BEKTOPHOIO mojsi [ 1o
IJIOCKOH KpuBoii [,
/ (F,dl).
!
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[osicuute ero dbuzuueckuit cMbica (paboTa 1MoJist BIOIb KPUBOIA).

67. 3anumure u ToscHUTE (DOPMYJIBI JIJId BBLIYUCAEHHS BEKTOPHOTO U
ckasapuoro auddepentuanos amnael dl u dl = \@| B ciaydae, Korjga [ —
ri1aaKas Kpubad B R?) 3ajaHHasg HapaMeTPHYecKH, H BbIBeIuTe (POPMYJIbI
st Berancaienns uurerpanos [, fdlu [, (F.,dl).

68. Brieaute dpopmyay I'puna.

69. /lafire onpe/iesieHne MJI0CKOr0 MOTEHIUAIBHOTO MIOJISI U €10 TOTEeHIH-
asa. /lokaxkure TeopeMy 00 IKBUBAJIEHTHOCTH CJIEAYIONUX YETHIPEX YCJIO0-
BUit (B cydae OIHOCBA3HOI obnactn): a) mone F = (P, (Q)-noTeHImaabHo;
6) P, = Q.,, B) pabora nosst F 110 mo6oMy (II0OCKOMY) 3aMKHYTOMY KOHTY-
Py paBHA HYJIO; T) paboTa 1o F 3aBHCHT JIMIIb OT HAYAIBHON H KOHEYHOMH
TOYKU IYTH.

70. TTokazkuTe, 9T0 pabOTa MIOCKOTO MOTEHINATIBLHOTO MOJTSI BAOJH (TLI0C-
KOIt) KpUBOIl paBHA PA3HOCTH HOTEHIMAIOB B KOHEIHON U HAYATBHONR TOUYKAX
KPUBOH. YKayKUTe METOJ BOCCTAHOBJIEHUST MOTEHITHAJIA.

71. /laiiTe ompeesieAne TPOWHOTO WHTErpaIa

///D fla,y, z)ddyd>

or Gyukuuu f 1o (orpanudennoit) obmacru D C R?. Yemy pasen [[ [, ldzdydz?
72. VI3102K1uTe MeTO/T BBIYUCTeHUS TPORHBIX HHTETPAJIOB Iy TEM CBeJIeHUSI

K MOBTOpHOMY. Bbraucsure
/ / / z dxdydz,
D

rae D—ob6aacTh orpaHndeHHasd HOBEPXHOCTBIO 22 + y? = 2 U IJIOCKOCTBIO
z=1.

73. Onpenenute axobuan orobpaxkenns ¢ : D — R3 obractn D C R3 n
MOSICHUTE €r0 TeOMETPUYUECKHI CMBIC/I. 3anuInuTe ¢ 000CHOBaHTEM (HDOPMYJIY
3aMEHBI IIEPEMEHHON B TPOMHOM WHTETpAaJIe.

74. Beraucure skobuaH nepexona K cepruaecKiuM KOOpAUHATAM U Hali-

JUTE
/ / / 2?2 dedydz.
x24+y2422<1

75. Beraucanre gKkobuaH mepexoia K MUIJIHHIPHIECKIM KOOPIUHATAM 1

HaliguTe
/ / / 2% dedydz.
z2492<1; 0<2<1
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76. MaiiTe ompejenenue nuTerpaia or GyHKIMH f 1o Kpusoil [ B R3.
[Tosicuure ero pusmyeckuit cmbici. demy papen fl 1dl?

77. JlaiiTe oupeseseHne HHTerpaia BeKTOpHOro nosis F B R? mo Kpusoit
[ C R3. Ilogcuure ero pu3ndecKuii CMBICI.

78. 3anummuTe W MOSCHUTE (DOPMYJIBI JJsT BBIUUCIEHHST BEKTOPHOTO 1
ckasapuoro auddepentuanos amnel dl u dl = |dl| B caygae, korga | —
rnagkas Kpubad B R®, 3amamnas mapaMeTPHUECKH, W BHIBeIUTe (DOPMYJILI
st Berancsienns uurerpanos [, fdlu [, (F,dl).

79. Haitte onpejenenue uurerpaJa or (pyHKIuH f 10 IMOBEPXHOCTH S B

R3:
/ fds

[Tosicaute ero dbusnyeckuii cMpicst (Macca mopepxuoctn ). Yemy paBen ffs 1dS?

80. /laiiTe ompe/ie/leHIe IOTOKA BEKTOPHOIO 1I0JIs F' depe3 IOBePXHOCTD

S c R?:
// (F, 75).

[Mosicuure ero dusuydeckuii cmbicsa (Ha mpuMepe MOoJsi CKOPOCTH TEYeHHsI

KUJKOCTH).
81. Banumure u mnogcHuTe (HPOpPMYJIbl JIJid BBHIYUCJICHHS BEKTOPHOIO U
ckassiproro muddepenuanos wiomann dS u dS = |dS| B caygae xorga

S —rnagkad mosepxHocTh B R?, 3amanHas mapaMerpuuecKd, U BbIBEIHTeE
dopymy.ibl st Borauciaenus uarerpanos [[o f dSu [f (F, dS).

82. Jaiite ompeaesrenne aupuprenmun noid B R®. Samummre ¢ 06ocHo-
Banuem opmyay Ocrporpajckoro-laycca.

83. JloKazKuTe SKBHBAICHTHOCTD CIeAylomux yeaosmit: a) divE = 0, 6)
IOTOK 1o F depes J1o6yIo 3aMKHYTYIO TIOBEPXHOCTH PaBeH HYJIIO.

84. JTaiiTe onpejesnenne poropa noisd B R3. 3anumure ¢ obocnoBanuem
dbopmyay Croxkca.

85. JaiiTe onpenenenne ToTeHIMAILHOTO Mo B R? n ero motenmmasa.
HokazKkure SKBUBAJIEHTHOCTD CJIEYIONMX yCIOBUM’ (B cayuae OJHOCBSAZHON
obacTn): a) mofe F-mnoTeHmuanbho; 6) rot F = 0, B) paboTa noJis F 110 mi0-
6OMy 3AMKHYTOMY KOHTYDY paBHA HY.TIO; T) paboTa Moad F 3aBUCHT JIHIID
OT HAYaJIbHOW U KOHEYHON TOYKU IIyTH.

86. IMokazkure, 9T0 (KaK M B MJIOCKOM CJIydae) paboTa MOTeHINATHHOTO
no/g 1o Kpuboii B R? paBHa pasHOCTH HOTEHIMAIOB B KOHEYHOH U Hada/lb-
HOM TOYKaX KPWBOH. YKaKUTe MeTOJ BOCCTAHOBJIEHUs MOTEHIINAIa B TPeX-



MepHOM ciydae. [lorernuansuo au mone F' = (x,y, z)? Ecau na — maiinnre
HOTEHIIAAJ.
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