[l[porpaMMa Oy NOATOTOBKKM K pybexHoMy KoHTpoio J 2 mo OHII
ny (xpome MY-9), PI, BMT; 2019-2020 yu. rog

Teopemuueckue 80npocoul
(xak oHE copMyIUPOBaHbI B OueTax PybexKHOro KOHTPOJIs)

Yactp A

1. laTp ompefiesieHre OTKPBITON OKPECTHOCTH U OTKPBITOrO MHOXKecTBa B R™.

2. Jlarh ompejesieHre TpeebHOM TOYKHU, TPAHUYIHON TOYKU MHOXKECTBA, W 3a-
MKHYTOro MHOXKecTBa B R™.

3. /larh onpesesieHre OrpaAHMYEHHOTO U CBSI3HOTO MHOXKeCTBa B R"™.

4. Harb onpegesenue npeiesa (ynkuuun Heckoinbkux nepemennbix (OHIT) no
MHOKecTBY 1 HenpepbiBaoit @HIT.

5. atb omnpenenenne gactHoit nponssojauoit PHII B Touke.

6. lars onpenenenne muddepennupyemoit PHII B Touke.

7. ChopmynupoBaTh TEOPEMY O CBSI3U HEIPEPBIBHOCTH U JiudhepeHImpyeMocTn
OHIIL.

8. CdopmynupoBarh TeOpeMy O HEOOXOJUMBIX YCJIOBUSX JnddEePEeHITIPYEMOCTH
OHIIL.

9. CchopmymupoBaTh TEOPEMY O JIOCTATOYHBIX YCJIOBHUAX U DEpPEeHITTPYEeMOCTH
OHII.

10. Jare oupenenenue (mosHoro) nepsoro auddepenmana GHIT.

11. JIatn ompemenenne Broporo muddepennnana OHII u marpursr Iecce.

12. ChopmyaupoBaTh TEOPEMY 0 HE3ABUCUMOCTH CMENTAHHBIX YACTHBIX TPOU3BO/I-
HBIX OT HOpsifiKa MuddepeHInpOBAHMS.

13. ChopmyaupoBarh TeOpemMy O HEOOXOIUMBIX U JOCTATOYHBIX YCJIOBHUAX TOTO,
uT00b! Beipaxkenne P(x,y)dx + Q(z,y) dy 6buto momabiM quddepeHnuaniom.

14. Banmcars GOPMYIIBI JIJTI BBIYUCIEHUS 9aCTHBIX IPOU3BOJIHBIX CI0KHOM DyHK-
mn Buga z = f(u(x,y),v(z,y)).

15. 3anucarb GopMmysTy JIsi BBIYUC/IEHUs IPOU3BOJIHON CJIOXKHON (DYHKITUU BUIA
u= f(z(t),y(t), 2(t)).

16. CdopmymupoBaTh TeOpeMy O HESIBHOIM (DYHKIIUN.

17. BanucaTtb hOPMYJIBI JIJTs BEITUCICHNST YACTHBIX IPOM3BO/IHBIX HESIBHOM (DYHK-
un z(x,y), 3aganHoii ypasuenneM F(z,y, z) = 0.

18. Hars oupenesenne rpaguenta PHII u npoussomanoit PHII mo nanpasienuio.
19. Samucats dopmyny jist Beraucsaerus npouspoauoit @HII o manpasienuro.
20. Ilepeuncyinth ocHOBHBIE CcBOicTBa rpajuerTa OHII.

21. ChopmynupoBars Teopemy Teitsiopa st GYHKINA ABYX TEPEMEHHBIX.

22. CdopmynmupoBarh TeOpeMy 00 YCIOBUAX CyIIECTBOBAHUN KACATEIHHOMN I1JIOC-
KOCTH K IIOBEDPXHOCTH, 33J[aHHON ypaBHenueM F'(z,y, z) = 0.

23. Banucarh ypaBHEeHHs KacaTeJbHOH u HopMasm K nosepxuoctu F(x,y,z) =0
B TOuKe (0, Yo, 20)-



24. Narp onpeyesnenne (06bIYHOr0) IKCTpeMyMa (JOKAJBLHOIO MAKCUMYyMa U MHE-
Humyma) OHIT.

25. ChopmynupoBarh He0OXOaMMbIE yeaoBus sxcTpemyma OHIL.

26. ChopmynupoBarh J1oCcTaTOUHBbIE ycaoBus 3KkcTpemyma OHIT.

27. Ilatp onpenenenue ycaoBHoro sxkcrpemyma OHIIL.

28. latp omnpenenenne dbyuknun Jlarpamxa n mHokuteseit Jlarpamxka 3amaqn
Ha yc1oBHBIHN sxcTpemyMm PHIT.

29. ChopmysmpoBarh HEOOXOAUMBIE YCIOBHs ycaoBHOrO 3KcTpemyma OHIIL.

30. CchopmysmpoBaTh JOCTATOYHBIE YCJIOBUSI yCI0BHOTO sKcTpemyma OHIL.

Yacte b

1. Jlokazarh Teopemy 0 HEOOXOAMMBIX ycjaoBusix mauddepennupyemoctu OHII.
2. JlokazaTb TeOpeMy O JOCTaTOYHBIX ycaoBusax aunddepenrupyemoctn OHIT.

3. JlokazaThb TeOpeMy O HE3aBUCHMOCTHU CMEIAHHBIX YACTHBIX ITPOU3BOMHBIX OT
nopsizika JuddepeHnupoBanus ([1JIs BTOPBIX IPOU3BOJAHBIX (DYHKIMH J[BYX Iepe-
MEHHBIX ).

4. Bosectu dopmyny s quddepennuposanus ciaoxuoit ®HIT (MmoxkHO orpa-
HUYUTHC cirydaeM ¢yakuuu Buga z = f(z(t), y(t))).

5. CchopmysmpoBaTh TeopeMy 0 HestBHOI (DyHKINU. BuiBecTr hopMysIbl 11t 9acT-
HBIX [IPOU3BO/IHBIX HESIBHON (DYHKITHH.

6. BoiBecTn ypaBHenue KacaTesbHOM IJIOCKOCTH K ITOBEPXHOCTH, 33/ IaHHOI ypaB-
uwenueMm F(x,y,z) = 0.

Ipumepv. 3aday

Yactp A

1. CocraBuTh ypaBHEHUST KACATEJHHON IJIOCKOCTH U HOPMAJIU K TIOBEPXHOCTH S B
Touke M:

a) S:z=22% -3y’ + x4y, M(1,1,1);

6) S:a® +y* + 22 =10, M(2,-1,-1);

B) S: e*TVT% =gin(z — 2y — 2), M(1,2,-3).

2. UccaemoBaTh Ha 9KCTPEMYM CJIeAyIONIHe (DYHKITAN:
a) z = 92% — day + 6y% + 160 — 8y — 2;

6) z =1+ 62 + 8y — 222 — 4oy — 5y?;

B) z =1y° — 22 + 22y — y? — 3y.

3. UcciemoBaTs Ha 3KCTpeMyM (DYHKIIAIO

a) z = 22 + y? npu ycnopum x +y = 1;

6) z = x + y npu ycaosun x2 + y? = 1;

2
B) z = Ty TpHU YCJOBAN 3”3—2 + L =1



Yacts b

1. B kakux Toukax moBepxHocTH 4 + 9y + 252 = —xryz KacareabHas MJIO0CKOCTh

rnapaJuiejibHa OJHON M3 KOOPAWHATHBIX ILJIOCKOCTEH?

2 2 2
2. Haiitn Takue a, b, ¢, 9TOOBI OIHOMOIOCTHBIH THIEPOOTONT &y + ¥5 — & = 1

b c2
KacaJics iockocra 4x + y + 2z = 1 B Touke (4,5, —10).

3. HaiiTu Te HOpMasn K rumepbosaeckoMy mapabononty x2 — y? = 2z, KoTopble
npoxondar yepes3 Touky (6,0,0).

4. Cpein KacaTeIbHBIX K SJUIHIICOULY

1‘2 y2 22

mtst+t==1

75 48 12
HafTH Ty, KOTOpasi OTCEKAET OT IMOJIOXKUTEJThHOro okTanTta ¢ > 0,y > 0, z > 0
TeTPa3p HANMEHBIIEro 00bEMA.

X

2 2 2
5. Cpenu smmanconsios & + ¥ + % = 1, npoxopgamux 4epes Touky (1,2, V5),
HafTU TOT, KOTOPHII UMEET HAMMEHBIMUN 00bEM. (YKAZAHUE: O6béM simmnconia
C TOJIyocsaMU a, b, ¢ paBeH %mlbc.)

6. Ha xpusoii
42 +8ry +3y* +1=0

HaWTH TOUYKM, HauMeHee yaajaénubie or ocu OX.

T2

7. Cpes 3/ANICOUTIOB £ + Z—j + i—z = 1, Kacaromuxcs miaocKkocTu 7 + 4y + 4z =
= 9 HaiiT! TOT, KOTOPBIIl UMeeT HAMOOJIBIHI 00bEM. (YKABAHUE: cHavada HAflTu
TOuKy M Ha 3JIUIICOUIE C MOJIyOCSIMHE G, b, ¢, B KOTOPO# KacaTesbHas ILJIOCKOCTh UMeeT
HOpMaJIbHBIA BekTOD (7,4, 4); yciaoBue npunajexuoctu Touku M miockocru Tx + 4y—+
+4z = 9 nact ypaBHEHUE CBsI3U.)



