[lporpaMmMa nns HOOTOTOBKM K pybexHoMy KoHTpoio B 2 mo HII
Ny (xpome WY-9), PII, BMT; 2019-2020 yu. rog

Teopemuueckue 80npocol
(kak ouu cHOpMyIUPOBAHDLI B OmiieTax pyGeKHOI0 KOHTPOJIA)

Yacts A

1. TaThb omnpenejieHne OTKPBITON OKPECTHOCTH M OTKPBITOTO MHOXKecTBa B R™.

2. Jlarp onpepesenne IpeiebHON TOYKHU, I'PAHUYHON TOYKUA MHOXKECTBA, W 3a-
MKHYTOrO MHOXkKecTBa B R™.

3. lars ompesesienre OrpaHMYeHHOIO U CBSI3HOIO MHOXKecTBa B R™.

4. Jarp ompejesenue npejesna GyHKIun Heckoiabkux nepemenubix (PHII) mo
MHOXKeCTBY u Henpepbisaoit @HII.

5. Jlatb onpenenenne qactuoit mpoussonuoit @PHII B Touxke.

6. lare onpesenenne quddepennupyemoit PHII B Touke.

7. CdopmysinpoBaTh TEOPEMY O CBsI3U HEIPEPBIBHOCTH U 1udDepeHImpyeMoCcTn
OHII.

8. CdhopmyaupoBaTh TeoOpeMy 0 HEOOXOAMMBIX YCIOBUIX UM dOEpeHIInpyeMoCcTr
OHIIL.

9. CdopMyInpoBaTh TEOPEMY O JIOCTATOYHBIX YCJIOBHUAX JIMMDQEPEHIINDPYyEMOCTH
OHII.

10. Jare onpenenenue (nojmoro) nepsoro muddepennuasia OHIL.

11. Tare onpemnenenne Broporo auddepenuania OHIT u marpunsr Tecce.

12. CdopmynpoBaTh TEOPEMY O HE3ABUCUMOCTH CMEIIAHHBIX YACTHBIX IPOU3BO/I-
HBIX OT TOpsiKa JudOepeHITnpOBaHNS.

13. CdopmynupoBarh TeopeMy O HEOOXOIMMBIX U JOCTATOYHBIX YCJIOBHUSX TOTO,
aT06bI BeIpaxkenune P(z,y)dz + Q(z,y) dy 6610 nonabiM qud depeHnuaiom.

14. Bamnucars pOPMYJIBI JIJisI BBIYACIEHUs] YACTHBIX IIPOU3BOIHBIX CJIOXKHOI (pyHK-
i sna 2 = f(u(z,y), vz, ).

15. 3anucars GhoOpMyITy sl BEIYUC/IEHUS] TPOU3BOIHON CIOXKHOM (DYHKIUK BHUIA
w= fla(t) y(t), 2(t).

16. ChopmyaupoBaTh T€OpEMY O HESIBHOW (DYHKITUN.

17. 3anucarh OPMYJIBI JIJTsT BBIYUCIEHUST TaCTHBIX TPOU3BOHBIX HESBHOM (DYyHK-
mun z(x,y), 3amanHoit ypasaenueM F(x,y,z) = 0.

18. latb omnpenenenne rpajuenta PHIT u nmpoussomuoit PHII o mamnpasjeHuio.
19. 3amnucars dopmyiy st Berauciaenus npoussoauoit @HIT o manpasseHuto.
20. Ilepeuunciuth ocHOBHBIE cBOiicTBa rpajuenTa PHII.

21. CdopmynupoBats Teopemy Teitsopa ajis GyHKINA IBYX MEPEMEHHBIX.

22. CdopmysmpoBaTh TeopeMy 06 YCJIOBUIX CYIIECTBOBAHUU KACATEJHHON ILIOC-
KOCTH K IIOBEDXHOCTH, 3aJ[aHHO ypasHenueM F(z,y, z) = 0.

23. 3ammcaTh ypaBHEHHsI KaCcaTeJIbHON 1 HOpMasm K mosepxHoctu F(z,y,z) =0
B TOuKe (g, Yo, 20)-

24. Narb oupegesnenue (06bI9HOr0) 3KCTpeMyMa (JOKAJIBHOIO MAKCUMyMa U MHU-
uumyma) OHIT.

25. ChopmynmpoBarh HeoOXoauMbIe ycaoBus skcTpemyma OHII.

26. ChopmynupoBaTh JI0cTaTO4YHbIe ycjoBus Kcrpemyma OHIIT.

27. lars onpepesnenue ycioBaoro sxkctpemyma OHIIL.

28. Jlate omnpenesnenne GyHKnum Jlarpan:ka u MHOXKuTesell Jlarpanxka 3amaqau
Ha ycJIOBHBIHN 3KcTpemyM OHII.

29. ChopmynupoBaTh HEOOXOIUMBIE YCIOBUS yCIOBHOTO 3KcTpemyma OHIT.

30. CchopmysmpoBaTh JOCTATOYHBIE YCJIOBUSI yCJIOBHOTO skcTpemyMma OHIT.

Yacts B

1. TokazaTrb Teopemy 0 HeOOXOmMMBIX ycaoBusax auddepennupyemocru OHIT.
2. JlokazaTh TeopeMy O JOCTATOYHBIX ycaoBuax auddepenrupyemoctu OHIT.

3. JlokazaTrh TeOpeMy O HE3aBUCUMOCTH CMEIAHHBIX YACTHBIX ITPOU3BOJHBIX OT
nopsiika auddepenupoBanus (J1J1s BTOPbIX IPOU3BOAHBIX (DYHKIWMH JIBYX Iepe-
MEHHBIX ).

4. Bosecru dopmyny s muddepennuposanus caoxuoit @HIT (Mmoxno orpa-
HUYUThCs cirydaeM Gynknmu Buga z = f(x(t),y(t))).

5. CdopmysmpoBaTh Teopemy 0 HessBHOI dyHKINN. BeiBecTn hopmyabl mjis qact-
HBIX IPOU3BOJIHBIX HEABHON (DyHKIUN.

6. BriBecTn ypaBHeHre KacaTesbHOU IIJIOCKOCTH K IIOBEPXHOCTH, 33/ [aHHON ypaB-
uerneMm F(x,y,z) = 0.

Ipumepvi 3adan

Yacts A

1. CocTaBuTh ypaBHEHNS KACATEIbHOM IIJIOCKOCTH U HOPMAJIH K TOBEPXHOCTH S B
Touke M:
a) S:z=222 -3y’ +x+y, M(1,1,1);
6) S: a3 +y*+22=10, M(2,-1,-1);
B) S: e*TVTZ =sin(zx — 2y — 2), M(1,2,-3).
2. UccnemoBaTh Ha 9KCTPEMYM CJIEIYIONTHE (DYHKITWH:
a) z = 92% — day + 6y* + 160 — 8y — 2;
6) z =1+ 62 + 8y — 222 — 4oy — 5y%;
B) z =1y° — 22 + 2zy — y? — 3y.
3. UccnemoBaTh Ha 9KCTPEMYM (DYHKITUIO
a) z = 22 + y? npu yciosun x +y = 1;
6) z = x +y npnu yciaosun x2 + y? = 1;
2
B) 2z = Ty UpPHU yCJIOBUU “"—; + 4 =1



Yacts B

1. B xakux Toukax moBepxuocTtu 4x + 9y + 25z = —xyz KacaresbHas IJIOCKOCTh

napaJiieJibHa OJHON M3 KOOPAMHATHBIX ILJIOCKOCTEH?

2 2 2
2. Haiitn takue a, b, ¢, 9TOObI OJIHONOJOCTHBIH THIIEPOOION] 5 + -4 =1

b c?
KacaJsicst wiockoctu 4x + y + 2z = 1 B Touke (4,5, —10).

3. HaiiTu Te HOpMasn K Tunepbosmaeckomy napabosomty x2 — y? = 2z, Kotopbie
upoxoidar yepe3 Touky (6,0,0).

4. Cpe,ZLI/I KaCaTeJIbHbIX K 3JIJIUTICOUILY

1.2 y2 22

=t =-+—==1

75 48 12
HaUTH Ty, KOTOpasl OTCEKaeT OT MOJOKHATeJIbHOro okTtanta x > 0, y > 0, z > 0
TeTPa’p HAMMEHBIIEro 00bEMA.

I2
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5. Cpenu smmanconnos &y + ¥ + % = 1, npoxomamux 4epes Touky (1,2, V5),
HaWTH TOT, KOTOPBHIN MMeeT HauMeHbINNil 00beéM. (YKABAHUE: O6béM sumunconia
C MOJIyOCsIMH @, b, ¢ paBeH %Wabc.)

6. Ha xpuBoit
42 + 8xy +3y* +1=0

HAWTH TOYKH, HAUMeHee yjajaénnbie or ocu OX.

2 2 2
7. Cpemu 91THIICONIO0B 27 + %7 + %3 = 1, Kacaromuxcs mwiockoctn 7x + 4y +4z =

= 9 HailTu TOT, KOTOPHBI nMeeT HANOOJIbIINI 0ObEM. (YKABAHUE: cHadasa HafTn
TOouKy M Ha 3JUIATICOUIE C MOJYOCSIMU @, b, ¢, B KOTOPOIi KacaTebHasl JIOCKOCTb UMEeT
HOpMaJIbHBIH BekTOp (7,4, 4); ycinosue npuHasyiekaocTn To9kn M nnockocrn 7x + 4y+
+4z = 9 macr ypaBHEHUe CBsI3W.)

IIpumepusbrit BapuaHT O6uiieTa pyObe>kKHOTO KOHTPOJIS

Yactp A
HEOOXOANMO OTBETUTH XOTA OBl Ha 2 BOIIPOCA W PEIINTh He MeHee 2 3a1ad;
onenka 21 6asin

Teopus
1. Jlate ompejeserune MpeebHON TOYKU, TPAHUIHON TOUYKU MHOXKECTBA,
3aMKHYTOrO MHOXKeCTBa B R".

2. Bammcarb GOPMYIIBI JIJIs BEIMUCIEHAS YACTHBIX MPOU3BOIHBIX CJIOXKHOMN
dbyukuun Buga z = f(u(z,y),v(x,y)).
3. CchopmynupoBaTh HEOOXOUMbBIE YCIOBHsL YCJIOBHOrO 3kcTpemyMa OHIT.

Samadn

4. CocTaBuTh ypaBHEHUsT KacaTeILHON MIOCKOCTH ¥ HOPMAJINA K TIOBEPXHO-
cru z = ¢ — \/x? + y? B Touke (4,3,—1).

5. UccreoBars Ha skcTpeMyM GyHKIMIO 2 = e2* + e?Y — gz — y.

6. VccaenoBarh Ha SKCTpeMyM (DYHKIHMIO 2 = e~ %Y IpH ycIoBHHI

2 2
oy
— 4+ = =1.
9 + 4
Yacrs b

3aCIUTHIBAETCS, TOJIHKO €CJIM BBINOJHEHA 9acTh Aj
HEODXOIMMO PEIuTh 33/1a49y; omeHka 5—14 baJuion

Teopusa

7. HokazaTh TeopemMy O IOCTATOYHBIX YCJOBUSX IuMDEPEHIINPYEMOCTH
OHII.

Samaua
8. Ha noBepxuocTu
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HaiiTi TOUKY, HauMmeHee ynasaeéHuyio or Touku O(0,0,0).



