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1 cemecTp.

TunoBble 3a1aHKsl 1JISI KOHTPOJIbHOW padoThI:

1.Pemmnte cuctemy ypaBHeHuii 1) meromom Kpamepa; 2) marpuunbiM metogoM; 3) meronom [aycca
2x—4y+9z2-28=0
7x+3y—-6z+1=0
7x+9y-9z2-5=0

2.a) Haiftu oGriee pereHne U 0JHO YaCTHOE PEUIeHIe CUCTEMBI YpaBHEHHN

2% +7X2 +3X3+X4 =6
3% +5Xp +2X3 +2%x4 =4
O +4Xo + X3 +7X4 =2
X, —2Xp — X3+ X4 =—2

0) HaliTi pyHaaMeHTaNbHYIO CUCTEMY PEIICHUH 1 00Iee pelleHHe Ui COOTBETCTBYIOIICH OJHOPOIHOMN
CHUCTEMBI YpaBHEHUH.
3. PemuTh ypaBHeHHE X*-5x+25=0.

4. BBIYHCITUTS a)

(2+i3-2)+3 _ (3]
(G—i)4+i)+3i’ (\/g_i)wo '

5. Haiitu Bee 3HaueHns 38 .

6. Jlaubl koopauHaThI BepinuH Tpeyroabauka: A(3,1), B(-1,6), C(1,7). Haiitu: 1) ypaBuenue npsimoit AC,
2) yron mexny cropoHamu AB u AC, 3) ypaBHeHHE BBICOTHI, OMTyIICHHOW W3 BepuinHbl C HA CTOPOHY
AB, 4) nnuny BBICOTHI, omymleHHOW u3 BepuMHbl C Ha cTtopoHy AB, 5) ypaBHEeHHE MeIuaHBI,
MIPOBEJICHHON M3 BepIIMHBI B, 6) ypaBHeHHe TIPSIMOH, Mpoxosmiei depe3 BepmuHy C 1 mapaienbHOR
npsimoit AB.

7. Jlanbl KoopauHATHl BepiinH nupamuisl: A(4, 2, 3), B(3, 0, 1), C(-1, 2, 4), D(1, 1, -1). Haiitu: 1)
ypaBHenue rpann ABC, 2) ypaBhenue mpsimoit AD, 3) yron mexay pedpom AD u rpansio ABC, 4)
ypaBHEHHE BBICOTHI, ONMylIeHHOH n3 BepmmHbl D Ha rpane ABC, 5) mmHY BBICOTBHI, ONMyHIEHHOH W3
Bepuirabl D Ha rpans ABC.

Tunosbie BONPOCHI K IK3aMEHY:
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11.

Onpenenurenn  2-ro u  3-ro mnopsanka. Popmynel Kpamepa npns  pemeHus
HeoaHopoanoi CJIAY 2-ro u 3-ro nopsijaxa.

CgoiicTBa onpenenureneil. MuHop 1 anreOpandeckoe J10MOJTHEHHE.

IlepecranoBkn u mojacraHoBku. Teopema Jlamaca. MeTtonbl  BBIYMCIEHUS
OIpeAeIUTENENH TPON3BOIBHOIO MOPAIKA.

Marpuiibl 1 onepaunu Hag HUMUA. CBOKCTBA ONepaluid HaJl MAaTPUIIAMU.

OOparHass Matpuua. AJITOPUTM HaxOoXJeHHs oOpaTHOW MaTpuisl. Perienue
HeoaHopoaHoi CJIAY MaTpu4HBIM CIIOCOOOM.

JIuneiiHOEe BEKTOpPHOE NPOCTPaHCTBO. PaHr marpuubl. MeToabsl HaXOXACHUS paHra
Martpuiibl. ba3ucHbIil MUHOD.

Meton T'aycca nns pemenuss HeonHopoaHbix CJIAY mpousBoiapHOro mnopsaxa.
Teopema Kponekepa — Kanennu. O01iee u 4acTHOE pPEIICHHS.

Opnnoponneie CJIAY. CroiictBa pemenuii onnopoanoit CJIAY. Meron IMaycca s
pemerust ogHopoaHbix CJIAY. dynaameHTanpHas cUCTeMa peUIEHUNA. AJTOPUTM
Haxoxjaenus OCP. Obmee perienue.

I'eomerpuueckas narepnperanus pemenus CJIAY 3-ro nopsaka.

KommnekcHsle uncna. Onepanuu  HaJx HUMH. TpuroHomerpuueckas ¢opma
KOMILJIEKCHOTO Yncia. ['eomerprdeckas MHTEpIpeTaLys.

Bo3Benenne B creneHb M M3BICUEHHME KOPHSI M3 KOMIUIEKCHBIX 4Mcen. KopHu N-oit
CTEIEHU U3 €IMHHUIIBIL.



12.

Bexkropsl, onepanuy Hal HUMH, CBOWCTBA OIlEpaluil.

13.  JluneiiHas 3aBHCHUMOCTh BeKkTOpoB. basuc, cucrema koopauHar. J[lekaptoBa u
nossipaast CK. [lenenue orpeska B JaHHOM OTHOIICHHH.

14.  IIpoekuus BeKTOpa Ha OCb, KOOPAMHATHI U MOAYJIb BeKTopa. JIMHelHbIe omepanuu
HaJl BEKTOpaMH, 33IaHHBIMH KOOPIUHATAMH.

15. CkangapHoe mnpousBeaeHue BeKTopoB. (CBoiicTBa. BpluncieHne CKalasipHOTO
NPOM3BEACHUS Yepe3 KOOPAMHATHI BEKTOPOB. I 'eomeTpuueckoe MpuMeHEHHE.

16. BektopHoe mnpousBeneHue BekTopoB. (CBoiicTBa. BbluncieHHE  BEKTOPHOTO
NPOM3BEACHUS Yepe3 KOOPAMHATHI BEKTOPOB. | eoMeTprudeckoe MpuMeHEHHeE.

17. CmemanHoe mpou3BefieHUE BEKTOpoB. (CBoicTBAa. BpluncCIE€HHE CMEIIAHHOTO
NPOM3BEACHUS Yepe3 KOOPAMHATHI BEKTOPOB. | eoMeTprudeckoe mpuMeHEHHE.

18. OOmee ypaBHEHHE MpsSMOW Ha IIOCKOCTH. McciemoBanue oO0Imero ypaBHEHHS
IPSIMOM.

19.  Kanonuyeckoe, mapaMeTpHuecKOe ypaBHEHHS MPAMON Ha IJIOCKOCTU. YpaBHEHUE
npsiMoi ¢ yrioBeIM Kod(ddummentom. Ilepexon oT ogHOTO THIA ypaBHEHUS K
ApYroMy.

20.  HopwmanbpHOe ypaBHEHHUE MPSMON Ha MIO0CKOCTH. OTKIIOHEHUE B PACCTOSTHUE OT TOUYKH
10 TIJIOCKOCTH.

21. Yrom Mexay HOpsAMBIMH  Ha  IUIOCKOCTH. YCIOBHUS  HApaJUICNIBHOCTH U
NEPIEeHIUKYISIPHOCTU MPSIMBIX.

22.  OOmiee ypaBHEHHE TUIOCKOCTH. MccnenoBanue o0IIero ypaBHeHUS MIIOCKOCTH.

23.  YpaBHEHHE IUIOCKOCTH, MPOXOAsIIed yepe3 Tpu TOoukd. HopmanbHOe ypaBHEHUE
I0CKOCTH. OTKIOHEHHUE U PACCTOSHUE OT TOYKH JI0 IIIOCKOCTH.

24.  Yronm MeXIy IUIOCKOCTSIMH. YCIOBUS NapasieNbHOCTH M MEPIEeHIUKYISIPHOCTH
IIJIOCKOCTEM.

25. OOmee, KaHOHMYECKOE, MapaMETPUUECKOE YpaBHEHUS NPSIMON B MPOCTPAHCTBE.
[TepexoJ1 OT OJTHOTO THITA YPABHEHUS K IPYTOMY.

26.  Yrom Mexay TMpsAMBIMH B TPOCTPAHCTBE. YCJIOBHUS TapasieIbHOCTH U
MEPIICHIUKYIIIPHOCTH TIPSIMBIX.

27.  B3auMHOe pacmojo)KeHUE MPSMOM U MIOCKOCTH B MPOCTPAHCTBE.

28.  Dmmunc. Kanonndeckoe ypaBHEHHUE JUTHIICA.

29.  T'unep6orna. KanoHnueckoe ypaBHeHHE IUIepO0Ibl. ACUMIITOTHI TUIIEPOOIIBI.

30.  TIlapaGona. KanoHndeckoe ypaBHEHHE TTapaOOIIbI.

31l.  DKCUEHTPHCHUTET U IUPEKTPUCHI TSI KPUBBIX 2-TO MOPSAKA.

2 cemecTp.
TunoBble 3aaHKsl 1JIsI KOHTPOJIbHO padoThI:
1. Haittn iuddepenmman dy dymxmmit: 1.1 y = (lg2x N2 1.2 y =arcsin® /sin 3x
2 2 2 2 ? X:i
2. Haiitu: 2.1 g—i byHKIIIT y3 +cos(xy) —x3 =adtg3 (xy); 2.2 % byHKIIIT 1_1t2 :
X
1+t

3. Jlng pyHkuun y = Insin 2x Haiita d3y.

4. VccnenoBath (QYHKIHIO U TOCTPOUTD IpapuK PYHKIHMH y =

x“ -1

5. Haiitu:



1)

e
6. Beruuciurs J-

. g )
arcsmxdx; Z)J.S'n4xdx; S)I (4x—3)dx : 4)J’ 32x 2+x+1 ax: S)J‘ de .
V1+x cos* x 12y —3x2 X2+ X2 +4x+4 W33 _ 3

In4

dx .

2X
ny® +4

7. BpraucauTthb miomaab GUrypel, OrpaHU4EeHHON TUHUSAMU Y = —% X2 +3x+6,y= % X2 —x+1

8. HccrienoBath Ha CXOJMMOCTh UHTETPAIT j

+00
arctgx

2dx

0l+x

Tumnosbie BONPOCHI K IK3AMEHY :
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16.
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19.

20.

21.
22.
23.
24.

OyHkuuu oxHoM nepemMeHHOH. CnocoObl 3aaaHusi, Kiaccudukauus, rpaduku
aeMeHTapHbX QyHknmid. [Ipemen ¢yHknuu. beckoHedyHO Manbie W OSCKOHEYHO
oonbime pyHkuuu. Teopemsl o mpenenax GyHKIUH.

1 3amMeuarenbHBI mpenen, €ro MPWIOKEHHUA. 2 3aMedaTelbHbli Ipenen, ero
IIPUIIOKEHUS.

HenpepsiBHocTh QyHKITNN. Touku pazpsiBa. CBOWCTBA HEMPEPHIBHBIX (PYHKIIUIA.

CpaBHeHUe 0€CKOHEYHO MaJbIX (PYHKIUIA.

[lonsatne mNpou3BOAHOM. I'€OMETPUYECKHMH  CMBICH  NPOU3BOJHOM.  YpaBHEHUs
KacaTeJIbHOM M HOpMaJlu K TpaduKy GyHKLIUU.

[onsarue mudpdpepenmmpyemoctu ¢pynkuuu. [Ipasmna nuddepeHunpoBanms.
ITpousBonnas obpaTHol GyHKIMK. [Ipon3BoaHAs CIOXKHON QYHKIUH.

[lonsiTne u reomerpuyeckuil cmbicn AuddepeHunana. I[lpaBuia HaxoxaeHUs
Qg depeHIraios.

[IponsBoHblie U AU PepeHIInanbl BEICIINX MOPSIKOB.

OyHKIMS, 3a/1aHHAs TapaMeTpUiecky, ee AuddepeHpoBatue.

OyHKUMs, 3aaHHas HesiBHO, ee nuddepennupoBanue. [IpousBonHas mokaszarenbHO —
CTETeHHOU (YHKIINH.

Teopema ®epma. Teopema Pomns o kopHsax mnpousBogHoM. Teopema Jlarpanxa o
KOHEUYHbIX MpupaieHusx. Teopema Komm 00 oTHOIIEHNN pUpaIeHnit 1ByX (GyHKINHA.
[IpaBuio Jlonurans packpsITHs HEONIPEAEIEHHOCTEN.

Bospacranue, yobiBanue ¢pyHkuuid. Touku skcTpemyma. HeoOxoaumoe u 1ocTaToyHOe
YCIJIOBHSI CYIIECTBOBAHMS JIOKAJIBHOI'O SKCTPEMYyMa.

HanpasieHnue BBIMYKIOCTH U TOYKW meperuda rpaduka Qpynkuun. HeobGxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYILIECTBOBAHMSI TOUKH Meperuoa.

Acumnrotsl rpaduka pynkuun. McecnenoBanue rpaduka QyHKIHH.

[TepBooOpa3Has u HeomnpeneaeHHbINH nHTerpan. CBONCTBA HEONpeAeNeHHOro HHTerpaa.
Tabnuua uHTErpaoB.

3aMeHa IepeMEeHHOM B HEOIpeIeJIeHHOM UHTerpaiie. IHTerpupoBaHue 1o 4yacTsaM.
WHTerpupoBaHne  palMOHANbHBIX, HMPPAlMOHAIBHBIX, TPUTOHOMETPUYECKUX U
TPaHCLEHAEHTHBIX (PYHKIIHH.

Onpenenenne M CBONWCTBA ompeaeneHHoro wuHrerpana.  @Popmyna Heroorona -—
Jletibnumia, ¢opmyna 3aMeHBl TEPEMEHHONW W HWHTErPUPOBAHUE 110 YacTsIM B
OIPEIECIIEHHOM UHTErpase.

['eomeTpuueckue npuIoKeHus onpeaeIeHHOT0 HHTerpaa.

HecoGcTBeHHBIE HHTETPATIBI.

Huddepennmanbapie ypaBHEHHS TIepBoro nopsiaka. Ooiiee pemenue. 3amada Ko,
Juddepennnanbable ypaBHEHUS € pa3AesIOIIUMUCS IEPEMEHHBIMU U TIPUBOISIINECS K
HUM.



25. OgHopoanbie quddepeHInaIbHbIe YPaBHEHUS U IPUBOISAIINECS K HUM.

26. JIuneitabie ogHOpOAHBIE AHddepeHnaibHbie ypaBHeHHsI. CBOHCTBA WX PEIICHUHN.

27.JluneiiHple HEOAHOpOAHbIE U depeHIualbHbIe ypaBHEHHA. MeToa  Bapualiu
MIPOU3BOJIBHOM MOCTOSHHOM.

28. uddepenunanbuple  ypaBHeHUsT B MONHBIX jauddepenunanax. HHTErpUpyrommii
MHOXHTEJb.

29. luddepeHnmanbuble  ypaBHEHUs BBICIIUX MOPSAAKOB. YacTHBIE ClydaW TMOHUKCHUS
HOpsIZIKA.

30. Jluneiinple omgHOpOoAHBbIE auddepeHnnanbHble YpaBHEHUS BBICIIMX MHOPSAKOB C
MOCTOSTHHBIMH KO3 (hpHuItmeHTamMu.

31. Jluneiinpie HEOJHOPOAHBIE NU((DepeHInaIbHBIE YPAaBHEHHS BBICIIUX MOPSAIKOB. MeTos
BapHaliy IPOU3BOJIbHBIX MOCTOSHHBIX. MeTo HeonpeeneHHbIX KO3 PHULIHEHTOB.

3 cemecTp.

TunoBsblie 3a1aHuA 1JISI KOHTPOJIbLHOI PadoThI:

1. Haiitu nosnsbi quddepernman dz pyHkiuu z = arcsin———

2. HaiiT Bce yacTHBIE MPOM3BOJHBIE BTOPOTO MOPS/IKA M MOJMHBIH AuddhepeHIran BTOporo
nopsiika QyHKIUK Z = Xe*

3. Kmosepxuoctu X° +2y? +3z% = 21 NpoBecTH KacaTelbHbIe IIOCKOCTH, apajienbHbIe
iockoct X+4y+6z-5=0.

4. Haiitu npousBoaHyto QyHKIHH U =arcsinXy +arccosyz B touke M(1,1/2,0) mo

HalpaBJICHUIO:
4.1. K rouke N(0,3/2,4).
4.2. T'paguenta QpyHKIMH B TOUKe M.

5. HccnemoBats QyHKIMIO Z = X° 4+ y° —3Xy Ha 3KCTpeMyM.

o dxdy
6. IlepeiiTu K MOJIAPHBIM KOOPIMHATAM M BEIYHCIUTH I I

, e (D):
(D)x2+y2+1 ©)

TIOIYOKPYKHOCTb Y =V1-Xx* M y=0
7. BBIUMCINMTE KOOPAUHATHI LEHTPA TSKECTU (DUIYPhI, OTPAHMYEHHOM TMHUAMU
y=x%,y=0 x=4.
8. BeruncauTs J.J.J‘zdxdydz , Trie (V) orpannueHa KOHUYECKOI IIOBEPXHOCTHIO X2 +y2 =272}

v)
IJIOCKOCTBIO Z=2.

9. BBIUUCIUTH KPUBOJIMHEHHBIA HHTETPAT J-(x2 - yz)dx +xydy , tne ABC - nomaHas,
ABC

coenunstomas Touku A(1,1), B(3.4), C(5;4).
Tunosblie BOIIPOCHI K JK3aMCHY.

1. Omnpenenenue M reoMeTpudeckas WHTepHpeTanus (YHKIHH HECKOJIBKHX IEePEMEHHBIX.
[lpenen u HempepbIBHOCTh (QYHKIUHM JIBYX NEpeMEeHHbIX. YacTHble NPOU3BOAHBIC
(GYHKIMH HECKOJIBKUX TIEPEeMEHHBIX.

2. uddepernuupyemMocTs (GYHKIHUU IBYX NepeMeHHbIX. HeoOXonumble M JOCTAaTOYHBIE
ycioBus nuddepeHIupyeMocTd GYHKIIMH IBYX TIEPEMECHHBIX.
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YacTHble TpPOU3BOJAHBIE CHOXKHOW (yHKIMH. I[lonmHas mNpou3BOAHAS M TOJHBIHA
nuddepernuan ciaokHbX GyHKIui. [IponsBoanas GyHKIMU, 3aIaHHON HESBHO.
YacTtHble MPOU3BOIHBIE U AU(PepEeHIINATBI BBICIINX MTOPSIKOB.

ITponsBognas no HampasieHuto. ['paguent. KacarenpHas IUIOCKOCTP M HOpPMalb K
IIOBEPXHOCTHU.

OKcTpeMyMbl (YHKLUHM JIByX IepeMeHHbIX. HeoOxoaumoe M 10CTaTOYHOE YCIIOBHUE
JKCTpEMyMa.

[TonsiTrie YnCIIOBOTO psina, ero cxogumoctu. CBOMCTBA CXOAAIUXCS PSAAOB.
HeoOxoaumelii npusHak cxogqumocTH psaa. ['apmonunueckuii psa. [pusnaku Janambepa,
Komm, cpaBHEHMs, HWHTErpajbHbIi IPHU3HAK CXOAMMOCTH YHUCJIOBOTO psAga C
HEOTPULIATEIILHBIMU YWICHAMM.

3nakouepenyromntuecs psaabl. [Ipusnak JlelitOnuna. AOCONMIOTHAS M YCIIOBHASI CXOIUMOCTh
3HAKOIIEPEMEHHBIX PSAIOB.

Crenennsle psupl. Teopema AbGens. Teopema o paguyce CXOJUMOCTH CTETIEHHOTO psja.
TeopeMa 0 BbIUMCIEHUHN paguyca CXOAUMOCTH CTENIEHHOTO psja. VIHTepBan cXxoauMoCTH
CTEIIEHHOI'O psiza.

CpolicTBa creneHHBIX psaaoB. Psaasl Makiopena u Teitnopa. PasnoxeHne HEKOTOPBIX
3JIEMEHTAPHBIX (PYHKIMH B CTENIEHHBIE PSAIbI.

Omnpenenenne, reOMETPUYECKHI CMBICI, CBOWCTBA JBOIHOTrO MHTErpana. O6o0meHHoe
YCIIOBHE UHTEIPUPYEMOCTH (DYHKIIMH.

CBeneHue [BOMHOrO HMHTErpajga K IIOBTOPHOMY B cllydae HpSIMOYIOJbHONH H
KPUBOJMHENHHON 001aCcTH.

3aMeHa TepeMEHHBIX B JBOWHOM HHTerpane. SIxkob6man ¢ynkuuu. [IpeoOpasoBanue K
HOJIIPHBIM KOOPAMHATAM.

["'eomeTpryeckue U GU3NYECKUe NPUITOKEHHS IBOMHBIX UHTETPAJIOB.

Onpenenenue, cBOWCTBa TpoitHOro MHTErpana. O6001IIeHHOE YCIOBUE HHTEIPUPYEMOCTH
(GyHKIHIH.

Brruncnenue TpoMHOTro UHTErpaa.

3aMeHa TepeMEeHHBIX B TPOWHOM HHTerpaie. SIkoOumanH QyHkuuu. IIpeoOpazoBaHue k
WIMHAPUYECKUM KoopauHaraM. [IpeobpazoBaHue Kk cepuueckuM KoopIuHaTaM.
['eomeTprueckue U pu3nUYecKue NPUIOKEHHUS] TPOUHBIX HHTETPAJIOB.

Omnpenenenne n CBOMCTBAa KPUBOJMHEHHOro MHTerpana 1 popa. I'eomerpuueckuili u
¢u3nyecKkuil CMbICI KPUBOJIMHEHHOrO MHTerpana 1 poaa. Berunciienne KpuBOIUHEHHBIX
UHTETpajioB | poaa /i pa3IUYHbIX TUIIOB 3aaHUs (PYHKIHIA.

Ornpenenenne, CBOMCTBA, PU3NYECKUIM CMBICT KPUBOJIMHEWHOTO MHTETpaia 2 poja.
Bbruncnenre KpHUBOJIMHEWHBIX HHTETPAIOB 2 poja s Pas3jIMYHBIX THUIIOB 3aIaHMs
¢byukuuil. KpuBoiaMHeNWHbIM HHTErpa 1o 3aMKHYTOMY KOHTYDY.

CBs13p MeX 1y KpUBOJMHENHBIMU UHTETpaniamu 1 u 2 poga. @opmyia ['puna.
Onpenenenne OAHOCBs3HOW oOnacTu. Teopema 00 YCIOBHM pPaBEHCTBA HYIIO
KPUBOJMHEHHOTO HWHTErpajga IO 3aMKHYTOMY KOHTypy. Teopema 00 ycClOBUSX
HE3aBUCUMOCTH KPUBOJIMHENHOIO MHTETpaia OT KOHTypa MHTETPUPOBAHMSL.
['eomeTpuueckue u GU3NIECKUE MPUIIOKEHUS KPUBOJIMHEHHBIX HHTETPAJIOB.



