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1. O6ume peKoOMEeHAAUH CTYACHTY-3a04YHHUKY 10
paboTe HaJ KypCOM BBICIICH MaTeMaTUKd

OcHoBHOM (popmoOit 00y4YeHUs] CTy/IEHTa-3a0YHHMKA SBISIETCSI CaMOCTOSITEIbHAS
pabota HaJl yueOHbIM MaTepHAJIOM, KOTOpasi COCTOUT U3 CIIETYIOIIUX AJIEMEHTOB: U3Y-
YeHUe Marepuaia 1o yuyeOHUKaM, pelieHue 3a/1a4, OTBEThl Ha BOIPOCHI ISl CAaMOIIPO-
BEpPKHU, BBIMOJHEHHE KOHTPOJBHBIX paboT. B moMolls 3a04HMKaM MHCTUTYTHI OpraHu-
3YIOT YTEHHE JICKIIUiA, TPAKTUUECKUE 3aHATHUA U JJabopaTopHble paboThl. Kpome 3Toro
CTYJIEHT MOXET 00palaTbcs K MPEernoaBaTeiIo ¢ BONPOCAMH JJIsl MOMYUYECHHUs MUCh-
MEHHOM WJIM YCTHOM KOHCYJIbTAllUK. YKa3aHUs CTYJCHTY MO TeKyllel padoTe qaroTcs
TaKKe B MPOLECCE PELIEH3UPOBAHUS KOHTPOJIBHBIX pad0T. OIHAKO CTYAEHT AOJIKEH
MIOMHUTbB, YTO TOJBKO TMPHU CHUCTEMATHIECKON M YIIOPHOM CaMOCTOSITETIBHON paboTe
TIOMOIIIb HUHCTUTYTa OyAET A0CTaTOUHO 3(PPEKTUBHOM. 3aBEpIIAIONINM 3TAlOM H3yue-
HUS OTJIEIBHBIX YaCTEH Kypca BBICHIEN MATEMATHUKH SIBJISIETCA Ca4ya 3a4€TOB M 3K3a-
MEHOB B COOTBETCTBUU C YUEOHBIM ILJIAHOM.

Yrenue yyeOHHKA

1. Uzyuast Mmatepuall no yueOHHKY, CIIEAYET MEPEXOAUTD K CIETYIOLIEMY BOIIPOCY
TOJIBKO MOCJIE€ PABMIIBHOTO MOHUMAaHUS TIPE/IbIYIIET0, BBINOIHIS Ha Oymare BCE Bbl-
YUCIICHUs (B TOM YHUCIIE U T€, KOTOPBIE PaJl KPAaTKOCTH OITYLIEHBI B Y4€OHUKE) U BbI-
YyepurBasi UMEIOIUECS B yUEOHUKE UEPTEKH.

2. Ocoboe BHMMaHME cieqyeT oOpalliaTh Ha ONpENeSICHUE OCHOBHBIX MOHSATUMN
Kypca, KOTOpbIE OTPaXat0T KOJMUYECTBEHHYIO CTOPOHY WMJIM IMPOCTPAHCTBEHHBIE CBOM-
CTBA peaJbHBIX OOBEKTOB M IPOLIECCOB M BO3HUKAIOT B pe3yibTaTe aOCTPAKLUU U3
3TUX CBOMCTB M MPOLIECCOB. be3 3TOro HEBO3MOKHO YCIIEIHOE N3yYEHUE MAaTEMAaTUKH.
CTyIeHT JOJKEH MOAPOOHO pa3OMpaTh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OIpee-
JICHUS], U YMETh CTPOUTh aHAJIOTUYHBIE TPUMEPBI CAMOCTOSITENBHO.

3. Ilpu n3yueHnn matepuaia no yueOHUKY TMOJIE€3HO BECTU KOHCIIEKT, B KOTOPBIN
PEKOMEH/1yeTCsl BHIITMCHIBATh ONpeieNieHns, POPMYITUPOBKU TeOpeM, (popMyIIbl, ypaB-
HeHus U T.1. Ha mossix KOHCHeKTa cieyeT OTMeYaTh BOIIPOCHI, BBIIEJICHHBIE CTY ICH-
TOM JIJIs1 ITOJTYYEHUS IACbMEHHOW WJIM YCTHOM KOHCYJIBTALMH ITPEOIaBATES.

Pemenue 3agau

1. Urenune ydeOHMKA JODKHO COMPOBOXKIATHCS PEIICHUEM 3a/1a4, JIJIS Yero PeKo-
MEH/Ty€TCsl 3aBECTH CIEIUAIbHYIO TETPAIb.

2. Pemmenue 3a1a4 ¥ MpUMEPOB CIICAYET U3Jararh MoApoOHO, BEIYUCICHUS JTOJIK-
HBI PACIIoNIaraTthCsi B CTPOrOM TMOPSAKE, TIPU ATOM PEKOMEHIYETCS OTIENATH BCIIOMO-
rarejibHbIC BBIYUCICHUS OT OCHOBHBIX. OUIMOOYHBIE 3aMKCH CIIEyeT HE CTUpaTh, a 3a-
YepKHBaTh. YepTeKU MOKHO BBITIOJHATE OT PYKH, HO aKKypaTHO M B COOTBETCTBUU C
JTAHHBIMU YCIIOBUSIMH.

3. PemieHue Kaxioi 3a1auu JODKHO JTIOBOJUTHCS 10 OTBETA, TPEOYEMOro ycio-
BHEM, U TI0O BO3MOXKHOCTH B OOIIIEM BHJIE C BHIBOJIOM (POPpMYJIBI. 3aTEM B MOITYUYECHHYIO
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(dbopMyTy TOACTABISIIOT YKMCIOBbIE 3HAYEHUS (€CIIM TaKOBbIE NaHbl). B mpomexyrou-
HBIX BBIUMCIICHUSX HE CIIEAYET BBOJUTH MPUOIVKEHHBIE 3HAUEHHSI KOPHEH, Yicia 77 U
T.IL.

4. Pemienre 3aa4 ONpEICICHHOTO THIA HY>KHO MPOJIODKATh A0 MPHOOPETEHUS
TBEP/IbIX HABBIKOB B UX PEIICHUU.

Koncynbranuu

Eciu B nporecce paboThl Haj| U3yUYEHHEM TEOPETMYECKOTO Marepualia Wid HpH
PELLEHUH 33]a4 Y CTYJIEHTa BO3HUKAIOT BOIPOCHI, Pa3peIuTh KOTOPbIE CAMOCTOSITEb-
HO HE yaaeTcsi (HESICHOCTb TEPMUHOB, (DOPMYIMPOBOK TEOPEM, OTICIBHBIX 3aJay U
Jp.), TO OH MOKET 00OPATUTHCS K MPENOAABATENO ISl TOJTyYEHUsI OT HETO MUCbMEHHOM
WINA YCTHOW KOHCYJIBTALlUH.

KoHTtponbHbIie paboTh

B nponecce n3ydyeHus: Kypca MaTeMaTuKy CTYACHT JIO0JDKEH BBITIOJIHUTD sl KOH-
TPOJIBHBIX paloT, IJIaBHAs LIEJIb KOTOPBIX - OKa3aTh CTYJEHTY IOMOIIb B €ro padore.
Penien3uu Ha 31U pabOThI MO3BOJISIIOT CYJJUTh O CTETIEHH YCBOCHHUSI UM COOTBETCTBYIO-
IIEro paszena Kypca; yKa3blBalOT Ha UMEIOIIMECS y Hero mpoOesibl, Ha JKeNaTeIbHOe
HarpapJeHUEe JajbHEHIeH paboThl; MOMOratoT c(hopMyJIMpOBATh BOIPOCH IS TOCTa-
HOBKH MX IEpe]l IPETIOIaBaTEIIEM.

Jlekuyu, MpakTUYECKUE 3aHATHS U Ta0OpaTOpHbIE pabOThI

Bo Bpemsi sK3aMEHAlIMOHHO-JIA0OPATOPHBIX CECCUMl Ui CTYACHTOB-3a0YHUKOB
OPraHU3YIOTCS JIEKIIUU U TIpakTHueckue 3aHsAThs. OHU HOCST MO MPEeUMYILECTBY 00-
30pHBIN xapakTtep. VX 1enb - 00paTuTh BHUMaHUE Ha OONIYI0 CXeMY MOCTPOEHUS CO-
OTBETCTBYIOILIETO pa3jienia Kypca, MOAUYEPKHYTh BOKHEHUIIIME MECTa, YKa3aTh IJIaBHBIC
MPaKTUYECKUE TIPUIIOKEHUS TEOPETUIECKOTO MaTepuaa, MpUBECTH (HaKkThl U3 UCTOPUU
Hayku. Kpome Toro, Ha 3THX 3aHSTHSX MOTYT ObITh O0Jiee MOAPOOHO PACCMOTPEHBI OT-
JIEJIbHBIE BOIIPOCHI POTrPaMMBbl, OTCYTCTBYIOIIUE WM HEIOCTATOYHO MOJIHO OCBEILIEH-
HBIE B PEKOMEHTyEMBIX ITOCOOUSIX.

3a4yeThl ¥ DK3aMEHbI

Ha sk3aMeHax u 3a4eTax BBIACHSIETCS, IIPEXKIE BCETO, YETKOE YCBOSHHUE BCEX TEO-
PETHUYECKUX U MPAKTUYECKUX BOIIPOCOB IMPOTPAMMBI MU YMEHUE MPUMEHSTH MOITY4EH-
HbI€ 3HAHUS K PEIICHUIO NMPAKTHYECKUX 3a1ad. OnpeneneHusi, TEOPEMbI, MpaBUia
JOJDKHBI (POPMYITHPOBATHCSI TOYHO U C TIOHUMAHUEM CYIIIECTBA JIENa; PelleHUE 3a/1a4 B



NPOCTEUIINX CIydasiX JOJDKHO MPOAEBIBATECS O€3 OIIMOOK M yBEPEHHO; BCSKas
NUCbMEHHAas M rpaduyeckas padoTa JODKHA ObITh BBIIOJIHEHA aKKypaTHO U YETKO.
Tonpko Mpu BBHIMOTHEHUH ATUX YCJOBHM 3HAHHUS MOTYT OBITh MPU3HAHBI YIOBIETBO-
PSIEOLIIIMU TPEOOBAHUSIM, MPEIBIBIISIEMBIM ITPOTPAMMOM.

[Ipy moAroToBKe K 3K3aMeHy Y4eOHBII MaTepran peKOMEHIyeTcsl TOBTOPSTD I10
y4eOHUKY W KOHCIIEKTY.

2. TumnoBble mporpaMMbl Kypca «Bbiciias maTemMaThkay.
Pexomenayemas nureparypa

2.1. Ilporpamma Kypca «BpIciias MaTeMaTHKa
JUISL MTHKEHEPHBIX CHELMATIbHOCTEN

Tema 1. BBenenne B MaTeEMaTHUECKUNA aHAJIN3

1. DneMeHTBI MAaTEMATHUICCKOM JIOTHKH, JIOTHYSCKHE CUMBOJIBI, HCOOXOIUMEIC 1
JOCTAaTOYHbIE yCIOBHsL. MHOXKECTBO BEILIECTBEHHBIX unces. OrnpeneneHue QyHKIMU.
OcHOBHBIE 3IeMEHTapHble (YHKIMH, UX IpocTelime cBoiictBa. CroxHbIE U 00paT-
HbIE (PYHKITUH.

2. YucnoBble MOCIE0BATENLHOCTH. [Ipenen 4ucioBoil Mociae10BaTeIbHOCTH U
ero cpoiictea. Teopema O CyIECTBOBAaHUHM IIPEJIENIa MOHOTOHHOM OIPaHWYEHHOM I10-
CJIEI0OBATEIIBHOCTH.

3. Ilpenen ¢byukiuu B Touke. [Ipenen pynkumu B 6eckoneunoctu. [Ipeaen moHo-
ToHHOW (yHKIMH. HenpepbBHOCTh (QyHKIMM B Touke. HenmpephlBHOCTH OCHOBHBIX
aneMeHTapHbIX QyHKIMA. [Ipenesn cnoxHbIX 1 00paTHBIX (DYHKIIMHI.

4. becKOHEYHO Majlble U OECKOHEUHO OOJbLINE BEMUYHMHBI, X cBoWicTBa. CpaBHe-
HUe OeckoHeYHO MasbiX. CuMBosibl 0" 1 "O" .

5. ColicTBa (DyHKIMIA, HENPEPHIBHBIX HA OTPE3KE: OrPAaHUYEHHOCTh, CYLIECTBO-
BaHWE€ HAMOOJBIIET0 M HAaUMEHBIIETO 3HAYECHHUM, CYHIECTBOBAaHHE MPOMEKYTOUHBIX
3HA4YECHUH.

Tema 2. JIuddepennmanbHoe ucuuciienue PyHKIMN OqHON ePEMEHHON

6. [lonstue muddepeHtpyemMoi GyHKIMHA B TOUKE, €M0 TEOMETPHUUCCKUN CMBICIT.
Juddepennman ¢pyukiun. [poussoanas Gpyukimn. [Ipasuna muddepeHimpoBaHus.

7. IlpousBoaHas cinokHoM U 00paTtHOM GyHKIMK. IHBapuaHTHOCTH (hOPMBI JU}-
depenimana nepeoro nopsiaka. Juddepenurpopanue GhyHKIMMA, 3aJaHHBIX TTapaMeT-
PHYECKH, HESIBHO.

8. Touku skcrpemyma ¢dyukimu. Teopema Depma. Teopemsr Pomisi, Jlarpanka,
Komm. I1paBuno Jlonurans.



9. IlpousBognas u auddepeHumansl BeICINX mopsakoB. Popmyna Teitnopa ¢
ocTaTouHbIM wieHOM B Qopme Jlarpamxa. [IpencraBnenue ¢yHkuumii mo Qopmyse
Teiinopa. [Ipumenenne popmyiibl Teisopa B BBIMACIATEILHON MaTEMATHKE.

Tema 3. [Ipumenenue nuddepeHIaIbLHOr0 NCUUCIICHUS IS
uccrenoBaHus PyHKIMH U TOCTPOESHUs TpauKoB

10. YcnoBuss MOHOTOHHOCTH (PyHKIMH. HeoOXxoaumble yClOBUS IKCTpeMyMa.
Jloctarounble ycioBus sKkcTpeMyma. OTbICKaHHE HauOOJIbIIETO U HAMMEHBILIETO 3Ha-
yeHus: pyHkuuu, quddepeHumpyemoit Ha otpeske. MccnenoBanue BhITyKIOCTH (yHK-
1[UU, TOYKY Meperuoa.

11. Acummrotsl ¢pyHkuun. [lonsitre 00 acuMnToTHYecKOM pasznoxkeHuu. Oommast
cxema uccrnenoBanus (yHKIMA. BekTopHas (QyHKIUS CKaISpHOW TMEPEMEHHOMW, €¢
Mpesiesl, HEMPEPBIBHOCTh, MPOU3BOAHAS. YPABHEHHE KACATEIIbHOM W HOPMAJIBHOMN
IUIOCKOCTY K KPUBOM.

Tema 4. DneMeHTbI IMHEUHOW aJIreOphl M aHATMTUYECKON TEOMETPUH

12. YpaBHEeHHE JTMHUM HA IUIOCKOCTH. YPaBHEHME NPSAMOM HA IUIOCKOCTH U B
IIPOCTPAHCTBE. YPAaBHEHUE IUIOCKOCTH B IMPOCTpaHCTBE. B3anMHOE pacnosokeHue
NPSMBIX U TUIOCKOCTEH.

13. Kpusble Broporo nopsjaka. IIpuiioykeHust reoMeTpuYeCKUX CBOMCTB KPHUBBIX B
TEXHUKE.

14. YpaBHeHus anreOpandeckux MoBepXHOCTE 2-ro mopsaka. Vx mpocreime
CBOWCTBA. TeXHUYECKHE MPUIOKEHHAS T€OMETPUUECKUX CBOMCTB mOBepXHOCTEH. Ilo-
JsipHasi cucteMa koopauHar. LlumHapudeckas U cpepruyueckasl CUCTEMbI KOOPMHAT.
Paznuynble criocoObl 3aiaHusl JIMHUA U MTOBEPXHOCTEW HA TUIOCKOCTH U B MPOCTpPaH-
CTBE.

15. Matpuipl, onepaiidy Haj, HUMHU. DJIEMEHTapHbIE MPeoOpa3oBaHUsl MATPHIL.
Onpenenurenu 2-T0 W BBICIINMX MOPSAAKOB; WX Bbruncienue. OOpaTtHas marpuia. Pe-
IIIEHUE HEBBIPOXKICHHBIX JIMHEMHBIX CHCTEM.

16. Panr matpuipl. Teopema o 6azucHoM MuHOpe. Perienre npou3BOIbHBIX CH-
CTeM JIMHEWHBIX anreOpandeckux ypaBHeHuil. Teopema Kponekepa-Kanemmm.

17. Jluneiitoe BekTopHOE pocTpanctBo. IIpoctpanctea R%, RS, R". Cramsp-
HOE TPOM3BEACHHE BEKTOpPOB. EBKIMIOBO mnpocrtpaHcTBo. HepaBencrtso Komm-
bynskoBckoro. OpToroHanbHbIi 0aszuc. JIunelinsie onepatopbl. COOCTBEHHBIC 3HAYE-
HUS U cOOCTBEeHHbIE BeKTOpbl. Kitaccudukaims orneparopoB (CONpsbKEHHBIE, CaMOCO-
NPSHKEHHBIE, OPTOTOHAIBHBIE).

18. BekTopsl B IpOCTpAHCTBE R?, RS R Onepaumu Hag HUMU. VIX CBOMCTBA.
IIpoekims BexkTopa Ha ock. Hampasistromme xocuHycel. [[nrHa BekTopa. IIpumepsl
WCIIOJIb30BaHUs MOHTHS BEKTOPA (OIpEIEIEHNE KOOPIMHAT LIEHTPa Macc).

19. CkansipHoe Mpou3BeIEHUE BEKTOPOB, €ro CBoWcTBa. J[TMHA BEKTOpa, yroi
MEXTy BEKTOpaMH B KOOPAUHATHOW (opme. YCIOBHE OPTOTOHAIBHOCTH. MexaHuue-



CKUI CMBICI CKAJSIPHOTO NPOM3BEACHUA. BEKTOpPHOE NPOM3BEIECHHE, €r0 CBOMCTBA.
YcnoBre KOJUIMHEAPHOCTH IBYX BEKTOPOB. [ €OMETPHUYECKUI CMBICIT OITPENCIUTENIS 2-
ro nopsiaka. Beraricienre BEKTOpHOTo npousseneHus. [Ipocrenmme mpuimoKeHus BeK-
TOPHOT'O MPOU3BENCHUS B HAYKE M TEXHUKE: MOMEHTBI CHJI, CKOPOCTh TOUKH BpaIarO-
LIErOCs TeJIa, HalpaBJICHUE PACIPOCTPAHEHHUSI MATHUTHBIX BOJIH.

20. CmemaHHOe IPOU3BEICHNAE BEKTOPOB. I €OMEeTpUYEeCKUil CMBICI ONPEAeIUTe-
7151 3-T0 nopsiAKa. Y CJI0BUE KOMIUIAHAPHOCTH.

21. CBOICTBO COOCTBEHHBIX 3HAUEHMH U COOCTBEHHBIX BEKTOPOB CaMOCOIIpS-
KEHHOT'0 JIMHEWHoro oneparopa. IIpeoOpa3zoBaHne MaTpHILibl JIMHEWHOIO OIEpaTopa,
KOOpPJIMHAT BEKTOpa IpU Nepexo/ie K HOBOMY 0a3ucy.

22. Jluneninble U kBagparuuHble Gopmbl. [IpuBeneHne kBagpaTHYHBIX GOpM K
KaHOHMYECKOMY BHY C TOMOILIBIO OPTOrOHAIBHOIO Pe00pa30BaHuUs.

Tema 5. DneMeHTbI BbICIIEH anreOpbl

23. KomruiekcHble uncna. Onepaiid HaJi HUMH, UX CBOMCTBa. AJreOpanyeckas,
TPUTOHOMETPHUUECKas1, MOKa3aTebHask ((OPMBI 3aIMUCH KOMILIEKCHOTO yrciia. @opmyna
Oiinepa. KopHau n3 komiuiekcHbIX uncesl. @opmyna Myaspa.

24. Muorounenbl. AnreOpandeckue ypaBHeHHsA. OCHOBHas TeopeMa aireOphbl.
KanoHudeckue npencTaBieHrss MHOTO4IeHa. Pa3noxkeHne paimoHaIbHBIX IpoOeit Ha
IIPOCTEHIIIHE.

Tema 6. HeorpeieneHHbI HHTErpai

25. TlepBooOpazHasi. HeonpeeneHHblii HHTErpajl, €ro cBoMcTBa. MeTOo bl NHTE-
rpupoBanus. UHTErpupoBaHye parMOHAIbHBIX (PYHKIIUIA.

26. NnterprupoBanne uppanmoHaIbHbIX BeipakeHuid. [logcrtanoBku diinepa. Mn-
TErPUPOBAHUE TPUTOHOMETPUUECKUX BBIPAKEHH.

Tema 7. OnpeneneHHbI HHTErpal

27. OnpeneneHHbI UHTErpal, €ro CBOMCTBA. 3afauu, MPUBOJAILINE K TTOHATHIO
orpeneneHnoro uarerpaina. @opmyna Hetorona- Jlelionuna. Ee nmpuMenenue ist BbI-
YUCJICHUS ONPEACIIEHHBIX UHTETPAJIOB.

28. Metoapl BBIUMCIICHUS ONpeesieHHOro uHTerpaa. [IpubikeHHble METO b
BBIUMCJICHUS ONpeeSIEHHBIX MHTErpasioB (110 popMysiaM NpsMOYTOIbHUKA, TPATICIIUH,
CumricoHa).

29. HecoOcTBeHHbIe UHTETpaibl 1-ro 1 2-ro poaa. MIx ocHoBHbIe cBOMCTBa. Teo-
PEMBI CpaBHEHMUSL.



Tema 8. @yHKIIMM HECKOJIBKUX MEPEMEHHBIX

30. @yHKUMM HECKOJBbKMX MepeMeHHbIX. OOnacth onpenenenus. [lpenens
¢byukimu. HenpepoiBHOCTH. YacTHbIE Tpon3BOIHbIE, MOMHBIN auddepenuman. Jud-
bepeHIupyeMoCTh (PYHKIINH.

31. KacarenbHas IJIOCKOCTb M HOpMAJIb K IIOBEPXHOCTH. ['eoMeTpHUYeCcKnii CMBICIT
noiHoro quddepenpana. [Ipon3BoHbIE CIOXKHBIX QYHKIHMA.

32. Muddepenimansl Beiciux nopsakoB. Popmyna Teinopa i QyHKIMN He-
CKOJIbKUX IepeMeHHbIX. HesiBHbIe (hyHKIIMM, Teopema cyiecTBoBaHMs. Juddepeniu-
POBaHUE HESIBHBIX (DYHKIIMIA.

33. DkcrpeMyMbl (YHKIIMH HECKOJIBLKUX TepeMeHHbIX. HeoOxoamMoe ycimoBue
DKCTpeMyMa. MeTo HAaMMEHBIIMX KBAaPATOB. Y CIIOBHBIA SKCTpeMyM. MeToT MHOXKU-
tenen Jlarpanka. [Ipumeps! MpuMeHeHnI PY MIOMCKE ONTUMAJIbHBIX PEILICHUM.

Tema 9. UnTerpanbHoe curciaeHne QyHKIHM HECKOJIBKUX EPEMEHHBIX

34. 3agaun, NPUBOIAIIME K MOHATHSIM KPATHBIX, KPUBOJIMHEWHBIX M TIOBEPXHOCT-
HBIX MHTerpajioB. MuTerpan nmo ¢urype u ero obiue cBoiicTBa. JIBOMHON MHTErpa,
€r0 CBOKCTBA U BBIYMCIICHHS B IEKAPTOBOM U MOJISIPHOM CUCTEMaxX KOOPIMHAT.

35. TpoiiHol MHTETpall, €r0 CBOMCTBA M BBIYMCIICHUS B JCKAPTOBOM, LIUIUHAPHU-
4ecKOoM U chepuyecKoit cucteMax KOOp/IHHAT.

36. KpuBonnHEHbIE U TTIOBEPXHOCTHBIE UHTErPaibl 1-T0 ¥ 2-T0 poAa, UX CBOM-
ctBa U BeruucieHue. x npunoxenus, dopmynsl ['puna, Ctokca, OcTporpaackoro-
l"aycca.

Tema 10. O6bikHOBeHHBIE MU PepeHtnanbHble ypaBHeHus (1Y) u
cructembl auddepeHmaTbHbIX ypaBaenuit (CY)

37. ®usnueckue 3anaun, npuogsaume k Y. 1Y ¢ pazpenstommmucs nepeMeH-
HeiMU. J[Y mepBoro nopsinka. Teopema CyliecTBOBaHUSI M €JUHCTBEHHOCTH PELICHHUS
3agaun Komm.

38. OCHOBHBIE KJIaCChl ypaBHEHUIA, HHTETPUPYEMBIX B KBaJpaTypax (YpaBHEHUS B
noiHbIX auddepentmanax, oqHopoansie 1Y, ypaBHenus bepuysum u 1.1.).

39. 1Y Beicumx nopsakoB. 3aaada Komm. YpaBHeHus, JOIMyCKarOMIME TOHUXKE-
Hue nopsiaka. [IpuoxeHus K perieHrro 3a1a4 0 2-ii KOCMUYECKOW CKOPOCTH, JIBHKeE-
HUM (uzudeckoro MastHuka. [lonstre o kpaeBbix 3amauax st Y.

40. Juneitnbie Y, ux obumwe croiictsa. Jluneinsie /Y ¢ MOCTOSHHBIMU KO-
(buIMeHTaMu CO CIICIUAIBHOM MTpaBoi yacThio. Meton Jlarpanka.

41. Cucremsl 1Y (CHY). Hopmanbhsie cuctemsl 1Y, cBoiicTBa UX pelieHuil. 3a-
navya Komm. Jluneinsie CIY. Meronpl ux pemieHus. ABTOHOMHbBIE CUCTEMBbL. CBOM-
CTBa uX pernieHni. Ma3oBbie MPOCTPAHCTRA, TUIOCKOCTh, (pa3oBas kpusas. [Ipocreiiiime
qrcieHHbIe MeTo bl peteHust 1Y u CY.



42. Ilonsarre o KadecTBeHHBIX MeTonax ucciaenosanus Y u C/Y. Ilonsrue 00
YCTOMYMBOCTA M ACUMIOTOTUYECKOW YCTOMYMBOCTHU TO JIAIMyHOBY. Y CTOMYMBOCTB pe-
eHust cucteMsl JIY ¢ ocTOSTHHBIMEU KOA(DPHUITHEHTAMHU.

Tema 11. Teopus psizioB

43. Yucnosele psabl. CxonumocTh U cymma psifa. Heobxoumoe ycioBue cxo-
quMocTH. JlercTBus ¢ psaamMu. MeToibl UCCIENOBaHUS CXOAUMOCTH psAIOoB. TeopeMsl
cpaBuenusl. [Ipusnak lamam6epa. [Ipuznak Komm. MHaTerpanbHbii IPU3HAK CXOIUMO-
CTH.

44. 3HakonepeMeHHbIE Psiibl, UX cBoMCTBA. [Ipu3Hak JletiOauia. AGCOMOTHAS
YCIJIOBHASI CXOAUMOCTb.

45. OyHKIMOHAIBHBIE PAIbI, 00JIACTh CXOIUMOCTH, CBOMCTBA (DyHKIIMOHABHBIX
psanoB. PaBHoMepHas cxommMmocTts. [IpusHak Beitepmtpacca. CBoMCTBA paBHOMEPHO
CXOIAIIMXCS PAIOB.

46. Crenennble psanpl. Pamuyc cxonumoct. Teopema Abens. Panelr Teitnopa u
Makinopena. [lpumeHeHue CTeneHHbIX PSAAOB B NPUOIMKEHHBIX BBIUMCICHUAX. Psbl
Teilinopa a1 QyHKUMN HECKOJIBKUX NTEPEMEHHBIX.

47. Panpl dypre. OCHOBHAs TPUTOHOMETpUYECKas cuctema GyHKuui. Paznosxe-
HUEe QyHKIMHI B pag Pypbe (IEPUOIUUECKUX, HEIEPUOANIECKUX, YETHBIX, HEUETHBIX ).

48. Ilpunoxenus psanoB Pypee. JlocTaTouHbIE YCIOBHSI CXOAMMOCTH TPUTOHO-
METPUYECKUX psAnoB Dypre.

Tema 12. Teopus BepositHOcTel (TB) u matemarnueckas cratuctuka (MC)

49. Ipenmer TB. Knaccudukanus coobrtrif. Onepanyy Haj coObITusiMU. [J{na-
rpammbl Jisiepa - Benna. CBs3b ¢ Teopueit MHOkeCTB. [IpocTpaHCTBO 351€MEHTapHBIX
coObITuil. Anrebpa coObiTuii. CriocoObl 3a1anus BeposiTHocTU. [loHsiTHe 00 akcroma-
TuaeckoM noctpoenun TB. KomOunaropuka.

50. Teopembl YMHOXEHUSI M CIIOKEHUS BEpOSITHOCTEW. DOpMyIIa MOHOM BEpOSIT-
Hoctu. @opmyiia barieca.

51. duckpetHsie cnyvaiinbie BenuurHbl (CB). Cxema bepryim. buHomuanbsHbIi
3aKoH pacnpenenenus. Pacnpenenenue Ilyaccona. [lokasarensHoe pacnpeneneHue.

52. HenpepoiBHble CB. @yHKIIMK pacripeeieHuss TUCKPETHON U HETPEPhIBHOM
onHoMepHbIX CB, ux cBoiicTBa. OCHOBHBIE HENPEPBIBHBIE pactipenenenus. Hopmanb-
HOE pacnpezeseHre. JIokanpHast 1 MHTerpanbHas TeopeMbl Myaspa-Jlariaca.

53. YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH. MaTteMaTnyeckoe OxKuaa-
HUE, UCTIEPCHS, CPETHEKBAIPATUIECKOE 0KUIAHUE, MOMEHTBI.

54. 3axonbl Oonbimx yucen. Teopembl bephymmm, YeObiena. LleHTpanbHbie
npenenbHble TeopeMsl. Teopema JldmyHosa.

55. JIsymepuoie CB. ®@yukums pacnpeneneHusi 1symepHoix CB, ee cBoiicTsa.
HopmanbHslii 3ak0H pacnpenenieHus 1 AByMepHbIX CB. UncnoBble XapaKTepUCTUKH
nByMepHbIX CB.
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56. OcHoBHble noHATHsI MC: BapraHThI, TeHepasibHas U BHIOOPOYHAsI COBOKYITHO-
CTU. DMITMpHUYECKask PYHKIUS paclpeaesieHns, TACTOrpaMMa, MOJIUTOH YacToT.

57. Todyeunble U MHTEPBAJILHBIE OLIEHKM IApaMeTpoB pacnpenencHus. Murep-
BaJIbHAs OLICHKA MAaTEMATUYECKOIO 0’KUIAHUS CITy4aliHOW BEJIMYMHBI, [IOJYHHSIOILIEH-
Csl HOPMAJIBHOMY 3aKOHY pacIpeAesICHuUs IPU U3BECTHOM ''curma'.

58. Pacnpenenenue CreroneHTa. HTEpBaIBbHBIE OLUEHKH JUIA JUCIIEPCHU HOP-
MaJIbHO pacrnpenesieHHoM CB 1 MaTeMaTH4ecKoro 0XKUIaHus P HEU3BECTHOM ''CHT-
Ma'".

59. ®ynkuus perpeccun. Koapduumentsl koppensuun u perpeccun. Kopperns-
LIMOHHOE 1oJie. Bp1O0pouHbIil k03¢ durmeHT koppensuuu. OnpeneneHue napaMmeTpoB
(YHKIMU perpeccuy METOI0M HAMMEHBIIINX KBaIPaTOB.

60. IToHsATHE O CTaTUCTUYECKUX TUIIOTE3aX U O KpUTEepHsix coriacus. Kpurepun
[Mupcona u Konmvoroposa. [IpocTeie U c10kHbIE THITOTE3bI, OIMOKK 1-T0 1 2-T0 poja.

Tema 13. YpaBHeHus1 MaTeMaTHUECKON (PU3UKU

61. YpaBHeHus1 marematudeckoil puszuku. Knaccudukauus ypaBuenuil. Kpaepbie
YCIIOBUSL, TUIIBI ycloBHid. 3anada Komm. BoiHoBoe ypaBHEHHE. Y paBHEHUE TEILIONPO-
BOJTHOCTH.

62. 3agaua Komm o konebannu OeckoHneuHoi cTpyHbl. @opmyna Jlanambepa u ee
aHaJIM3.

63. 3amaun Komm o koneGaHum KOHEYHOM CTPYHBI U O TETIONPOBOTHOCTU B KO-
HEYHOM CTEpXKHE. MeTo/1 pa3/ieneHus! IEPEMEHHBIX.

64. 3anaua Ko o koyiebaHuy Kpyriiol MeMOpaHHbI.

Tema 14. DeMeHTHI OIEPAIMOHHOTO HCYHUCIIEHHS

65. IIpeoOpazoBanue Jlariaca, ero coiicrBa. Tabnuia nzo0paxenuid. Teopema
cymectBoBanus. OOparHoe mnpeoOpasoBanue Jlammaca. IIpeoOpaszoBanme Dypbe.
Cas13b peoOpazoBanuii Jlamnaca u @ypee.

66. OCHOBHBIE TEOpEeMbI OmnepalroHHOro ucunciaeHus. CrocoObl BOCCTaHOBJIC-
HUS OpUTrMHasa 1o uzo0paxenusm. Murerpan J{roamerns.

67. Pemienue JIY u C/1Y ¢ nmoMoiiipto onepaiioHHOT0 HCUUCIICHHUS.

68. ITonsiTre o auckpeTHOM TIpeodpaszoBannu Dypwe. PaznoxkeHue Mo cuHycam,
CIIBUHYTBIM cHUHYcaM. Paznoxxenne mo kocunycam. [IpeoOpa3zoBanue 1eHCTBUTEIIBHON
Y KOMIUIEKCHOM MEPUONYECKUX CETOUHBIX (DYHKIIUH.

OcHoBHas1 JmTeparypa



1. Byrpos A.C., Hukomnbckuit C.M. DnemMeHTbI JIMHEHHOM anreOpbl 1 aHaTuTH4e-
CKoi reomeTpui. - M., 1980.

2. byrpos .C., Hukonsckuit C.M. luddepeHnmanbiHoe 1 HHTErPaIbHOE UCUHUC-
nenus. - M.: Hayka, 1980.

3. byrpos f.C., Huxonsckuii C.M. uddepennmanbabie ypaBHEHUS, KpaTHbIC
HUHTETPaJIbl, PAbI, QYHKIIMH KOMITIEKCHOTO TiepeMeHHOT0. - M.: Hayka, 1981.

4. Epumon A.B. Kpatkuii Kypc aHanutudeckoi reomerpud. - M.: Hayka, 1965.

5. I'epacumoBuu A.J. Marematudeckasi cratuctuka. — MH., 1983.

6. I'mypman B.E. Teopusi BeposiTHOCTEM M MaTeMaTWyecKas CTaTUCTUKA. - M.:
Brici. mkomna, 1972.

7. KoBasienko M.H., ®unmunmosa A.A. Teopust BeposITHOCTEN 1 MareMaTnyecKast
cTatucTuKa. - M.: Brici. nikoia, 1982.

8. DnemenTs! uHENHOM anreOpsl / [Tox pen. P.®.Anatenok. - MH.: Beir. mkoma,
1977.

9. Apamanosuu B.I'., Jleeun B.W. YpaBHeHus: MatemaTrueckor (pu3uku. - M.:
Hayxka, 1964.

10. COOpHUK MHIMBUAYATBHBIX 3a/1aHUI 10 BhIcHield Maremaruke. B 3 u. / [lon
pen. mpod. A.IL.PsgOymiko. — Mu.: Bem. mkona, 1990.

11. COOpHUK MHAUBUIYAIBHBIX 33JJaHUM 110 TEOPUU BEPOSTHOCTEH M MaTeMaTH-
yeckoii cratuctuke / [lox pen. mpod. A.IL.PaGymiko. — Mu.: Ber. mikona, 1992.

JlononHUTENbHAS TUTEpATYpPa

1. IMTuckynos H.C. JluddepenimansHoe U MHTErpaibHOE UcUUCieHus. B 2 1. -
M.: Beicmr. mkoia, 1981.

2. Boerogun B.B. JIuneiinas anredpa. - M.: ®uzmarrusz, 1980.

3. Kesnsix P.M., Kapnyk A.A. Beiciiasg matemarvka. B 5 4. — MH.: B mkona,
1985.

2.2. [Iporpamma kypca «BpIciias MaTeMaTukay s
HKOHOMUYECKUX CHEIUATbHOCTEN
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Tema 1. DnemMeHTbI TMHEHHON anreOpbl ¥ AHATUTUYECKON TEOMETPUH

1. Matpuupl, onpenenutenu. Oneparmu Hag Marpuiamu. OOpaTHas MaTpHIia.
CucreMsbl IMHEWHBIX YPABHEHUI U HEPABEHCTB M MX FEOMETPHUUYECKHI CMBICI. DKOHO-
MUYECKas UHTEPIPETAIs] MHOTOMEPHBIX BEKTOPOB M MATPHI] U MX HCIIOJIb30BAaHUE B
TUIAHOBBIX pacyeTax.

2. Pemenne KpamepoBckux cuctem ypaBHeHMd. Metoa ['aycca s perieHus
MPOU3BOJIBHBIX CUCTEM aJIT€OpaNueCKUX YPaBHEHHIA.

3. JIuneitHoe mpocTpaHcTBO. basuc, pa3mepHocTh. JIunelnbie onepatopsl. [Ipo-
CTpaHCTBa R R? RS, [TpeoOpazoBaHmre MaTPHUITHI TMHEHHOTO OIEpaToOpa MPH IMepexo-
Jie K HOBOMY 0asHucy.

4. CkansipHoe, BEKTOPHOE U CMEILIAHHOE MPOU3BE/ICHUE B R3. EBximzoso npo-
cTpaHcTBO. OpPTOTrOHANBHBIN 6a3UC. YTOI MEXIY ABYMSI BEKTOPAMH.

5. Meron koopauHar. PaccTosiHue Mexny TOUKaMy B IPOCTPAHCTBE. Y PaBHEHHE
JIMHUY Ha IUIOCKOCTH. [IpsMast U IIIOCKOCTh B IPOCTPAHCTBE. PaccTosiHuE OT TOUKH 10
IIPSIMOM Y TUIOCKOCTH.

Tema 2. BBeenne B MaTeMaTHUECKUI aHAJIN3

6. Jlornueckass cuMBOJIMKAa. OCHOBHBIE YHCJIOBBIE MHOXECTBA. DJIEMEHTAPHBIC
(byHKIIMH, UX CBOMCTBA U TPapUKH.

7. llpenen ¢pyHKUMU U ero cBoicTBa. HempephIBHOCTH (DYHKIIMK B TOUKE U KJlac-
cuduKaIys Touek pa3pbiBa. HempepbIBHOCTH OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHH.

8. TexHuKa BbIUUCIICHUS TpeneioB. beckoHeyHO OoJibIKe U Majble (PYHKIUU.
CpaBHeHrEe 0€CKOHEUHO MaJTbIX.

9. T'moGanbHbIe CBOMCTBAa HEMPEpbIBHBIX (PyHKIMA. [IpuOmkeHHOE peleHue
ypaBHEHUH (METOIOM MOJIOBUHHOT'O JEJICHHS ).

10. TIpon3BoaHas GYHKITMH, €€ MEXaHUIECKU ¥ T€OMETPUUYSCKUI CMBIC. CBS3b
HENMpepHIBHOCTH U TUDDepeHITpyeMOCcTH PYHKITHIH.

11. OcHoBHble npaBuia auddepeHimpoBanus. TeopeMbl 0 TPOM3BOTHON CIIOXK-
HOU 1 00paTHOM (PyHKIHH.

12. IlonsTHE O IPOU3BOIHBIX BBHICIIMX MOPAIKOB. Auddepeniman u ero reomer-
PUYECKUI CMBICIL.

Tema 3. [Ipumenenue nuddepeHIanIbHOro HCUUCISHHS IS
uccrenoBaHus (PyHKIMIA 1 TOCTpOeHuUs rpadruKoB



13. Okctpemymsl pyHkumii. OCHOBHBIE TeOpeMbl 0 T depeHIMPYEMbIX (YHK-
uusix (dOepma, Posuis, Jlarpamka). OueHka norpenHoCcT BEIYUCIICHUH.

14. ®opmyna Teitmopa. [Ipasuio Jlonurans. [Ipumepsr.

15. YcnoBust MonoToHHOCTH (YHKIMU. [Ipyu3HaKKM TOUEK SKCTpeMyMa U Meperu-
0a. BIITyKJ10CTh ()YHKIIMH U €€ T0CTaTOUHOE YCIIOBHE.

16. AcumMnToTsl (pyHKIMHU U 0O0IIAs CXEMa MCCIEA0BAHUS (PYHKIMU U TTOCTPOE-
HUS rpaUKoB.

Tema 4. OyHKIIUN HECKOJBKUX MTEPEMEHHBIX

17. IousiTue GyHKIMHM HECKONBKUX MEepeMEeHHBIX. YacTHbIe pon3BoaHbIe. nd-
(bepeHIpyeMoCcTb (PYHKIMIA HECKOIBKUX TIepeMeHHbIX. [lomHeiit muddepenimpan.

18. HacTtable mpon3BoaHbIe BeICIIMX NOpsakoB. Gopmyia Tewmopa.

19. DkcrpemyM PyHKIMNA HECKOIBKUX MepeMeHHbIX. Heobxonumoe u qoctaToy-
HOE ycyioBus dkcTpeMyma. O030p METOAOB ONPECIICHUS JOKATBHBIX U TJIOOATBHBIX
AKCTPEMYMOB (DYHKIMI HECKOJIBKUX ITEPEMEHHBIX.

20. Dvrupuyeckue (opMmysbl. Beioop mapaMerpoB sMmupryYecKux (hopmyn Me-
TOJIOM HaUMEHBIINX KBA/IPATOB.

Tema 5. HeorpeneneHHbli MHTErpall

21. IlepBooOpazHas u HeomnpeAeaeHHbli uHTerpai. [Ipocrelme npuembl UHTE-
I'PUPOBAHU: HUHTETPUPOBAHKE 3aMEHOM IIEPEMEHHOM U 110 YACTAM.

22. VHTerpupoBaHue paliOHAIBHBIX (PYHKUIMI U (QYHKUMH, TOIMYyCKAIOIUX pa-
UOHAIM3ALIHNIO.

Tema 6. OnpeneneHHbIN HHTErPal

23. 3amaun, MPUBOIAILME K MOHATHIO OMPEICICHHOro MHTerpaia. OnpenesncH-
HBIN UHTErpall U ero croicTBa. @opmyna Hetotona-JleiOnuna. [lpuembl BeraucneHus
OIPEIEIICHHOTO UHTErpasia.

24. TeopeMa CylIeCTBOBaHMS OIPEIEIIEHHOr0 HHTerpaa. [loHsTie o YncIeHHbIX
METO/1aX HAXOKICHUS ONPEACIICHHBIX UHTETPAJIOB.

25. IpuiiokeHus ONPeIEIIEHHOrO UHTETpajia B TEOMETPUHN U MEXAHUKE.

26. HecoOcTBeHHbIE MHTETPAJIbl TIEPBOTO U BTOPOro poja. [loHsTue o nBoitHOM
VHTETpaJIe.

Tema 7. Psiap1
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27. Yucnosele psapl. CxoaumocTs U cymMma psiia. [Ipocreiime cBoiicTBa yncio-
BBIX PA70B. HeoOxoauMbIil prU3HaK CXOTUMOCTH.

28. JlocTaTo4HbIe TIPU3HAKK CXOAUMOCTH: cpaBHeHus, Jlamambepa, Komm, naTe-
rpanbHbIi. [IpruMepsr.

29. 3HakonepeMeHHbIe psiibl. AOCOIOTHAs M YCIOBHAs CXOAMMOCTh. [Ipu3Hak
JleitOHmu1a.

30. Crenensble psaapl. O6macts cxoaumocT. Teopema Abens. Haxoxaenue pa-
JIyca CXOJIMMOCTH CTETIEHHOTO psijia. CBOMCTBA CTENEHHBIX PsiIOB (0030D).

31. Pane! Teinopa u Makiiopena. Pa3noxeHue B CTETICHHOM Psifi OCHOBHBIX 3JIE-
MEHTaPHBIX (PYHKIHIA.

32. IlpumeHenue psAaoOB K MPUOTMKEHHBIM BHIUUCIICHUSIM.

Tema 8. O0bIkHOBeHHBIE U depeHmanbabie ypapaerus (O1Y)

33. 3amaun, npuBomsume k OIY. Iopsmok OJ1Y, oOriee u yaCTHOE pelIeHHUE.
Teopema CyIeCTBOBaHUSA U €AMHCTBEHHOCTH pelIeHus 3anaun Komm.

34. OcnoBubie O/1Y, unterpupyemole B KBagpaTypax (B moyHbIx auddepenuma-
J1ax, OIHOPO/HBIE, TUHEWHBIE IIEPBOTO MOPS/IKA).

35. JIuneitnpie OJ1Y BTOporo nopsiaka. JIMHENHO 3aBUCHMMBIE U HE3aBUCHMBIE
petuenus. Teopema o CTpyKType OOILEro pelieHHUsI.

36. Pemenune muneitHbx O/[Y BbICIIMX MOPSIKOB € HOCTOSIHHBIMU KOA(Q@UIIECH-
TaMH: CO CIEUMAILHOM MMPaBOM YacThIO U METOJIOM BapHallMy NPOU3BOJIBHBIX MOCTO-
SIHHBIX.

37. Ionsitue o npubIMKeHHBIX MeTo1ax pemenus O/1Y.

Tema 9. Teopus BepositHocTel (TB)

38. Ocnosuble noHsTHst TB. CoObITus, BUabl coObITH. [Ipeamer u 3agaun Teo-
pun BeposTHocTel. BeposatHOCTh 1 yactota. OCHOBHBIE KOMOMHATOPHBIE (DOPMYJIbI.

39. Knaccuueckoe omnpeneneHue BeposTHoCTH. CBOMCTBA BEpOSTHOCTH. [ 'eomeT-
pUYECKasi BEpOSATHOCTb. T€OpEMBI CIIOKEHUS U YMHOKEHHUS BEPOATHOCTEN. [Ipumepsl.

40. ITomuast rpymma coobituii. Gopmysbl MoMHOM BeposiTHOcTH U baiieca. 3aBu-
CHMBbIE U HEe3aBUCUMBIE COObITHS. [Ipumepshi.

41. JluckpeTHble U HENPEPHIBHBIE CIIy4aliHbIE BEIUYMHBI U UX PacHpeieiICHHs
BEPOATHOCTEN. UNCITIOBBIE XapAaKTEPUCTUKH CITyYalHbIX BEJIUYMH.

42. Cxema He3zaBUCUMBIX ucnbiTaHuil. @opmyna beprymmm. HauBepositHeliee
YHCJIO HACTYIJIEHUI COOBITHS P MOBTOPEHMH UCTIbITaHUN. JIOKanbHas U MHTErpalib-
Has Teopemsl Jlamuiaca.

43. ®opmyna Ilyaccona. BeposTHOCTh OTKIOHEHHUSI OTHOCUTENIBHOM YacTOTHI OT
BEPOSITHOCTH B HE3ABUCUMBIX UCTIHITAHUSIX.

44, OyHKIMS pacpeaesiCHUs U TUIOTHOCTh PACIPEIETICHHSI CITyYaliHbIX BEJIMYMH.
Nx cBorictia. [Ipumepsl.



45. MatemMaT4ecKoe OKUJAaHUE Ul JUCKPETHOW M HEMPEPBIBHOW CITydailHON
BEJIMYMHBIL. Jlucnepcrs 1 KBagpaTHYECKOE OTKIIOHEHHUE, HX CBOMCTBA.

46. 3akoHBI pacrpe/ieieHUsl CIIy4allHbIX BEJIMYWH: PAaBHOMEPHBINA, OMHOMUAIIb-
Hbll, [Iyaccona, HOpManbHBIM.

47. IlonsaTre o mpeAeIbHBIX TeopeMax. 3aKOH OOJBIINX YUCE].

48. DneMeHTbl TEOPUH MacCOBOIO 0OCTYKMBaHUSL.

Tema 10. Marematuueckas craructrka (MC)

49. 3ajmaun MaTeMaTUYECKOW CTaTUCTUKU. BbiOopka. Dmmupuueckas QyHKIHS
pactipenenenus. [lomuron, rucrorpamma.

50. Toueunble OLIEHKM HEW3BECTHBIX ITAPAMETPOB pacrpeneneHus. Metoasl 1o-
JYy4€HUS! OLICHOK.

51. lHTepBanbHbIC OLICHKN HEU3BECTHBIX MAPAMETPOB PACTIPEACIICHNS.

52. IIpoBepka CTaTUCTUYECKUX THUIIOTES.

53. DneMeHThI KOPPEJLMOHHOTO aHAIN3a.

54. DneMeHTBI PETPECCHOHHOTO AHAIN3a U IPOTHO3UPOBAHME.

Tema 11. Metozp! ontumuzarmu (MO)

55. OOmiasi mocTaHOBKA 3ajlad JIMHEWHOrO mporpammupoBanus. M3  omerpuye-
CKUI METO/I.

56. Cumrmekc-meron. Metoa HCKyccTBeHHOro Oasuca. J[BOMCTBEHHBIN CHUM-
IUIEKC-METO/.

57. TpancnopTtHas 3ama4a. MeTon pacpeaesieHus: PECypCOB.

58. MeTto IToTEHITNAJIOB.

59. 3amaum LENTOYMCIIEHHOrO nporpaMmupoBanus. Meron ['omopu. I'panuenTt-
HbIE METO/IbI pEIICHUS 3a7a4 Ha 0€3yCIIOBHBINA 3KCTPEMYM.

60. Ycnosnbiid skcTpemyM. Teopema Kyna-Takkepa.

OcHoBHasi JIuTepatypa

1. Kapace A.M. u ap. Kypc BbIciield MaTreMaTHKH JJIs1 SKOHOMUYECKHUX By30B. B
2 4. - M.: Beicun. IlIkona, 1982.-4. 1.-272c¢.-4 .2 -320c.

2. IMuckynor H.C. duddepenimanbHoe U UHTErpaIbHOE UCUUCeHus. B 2 T. -
M.: Hayka, 1978.-T. 1.-456¢.-T.2.-576 c.

3. beknemuie JI.B. Kypc anamutudeckoil reOMETpUd U JIMHEUMHOM anreOpsbl. -
M., 1980.

4. IIummages B.C. OcHOBBI BhIcIIei MaTeMaTHKH. - M., 1989.
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5. IllumaueB B.C. Bricmias matemarnka. - M., 1985.

6. lllecrakoB A.A. u 1p. Kypc Bbiciieit Matematuku. - M., 1987.

7. Mauntypos O.B. u ap. Kypc Bbiciield marematuku. - M., 1986.

8. I'mypman B.E. Teopus BepoATHOCTEN M MaTeMaTU4ecKas CTATUCTHKA. - M.,
1977.

9. Tanko ILE. u np. Beiciias MaTemaTHKa B YIIPaXKHEHUX U 3a1a4ax. - M., 1980.

10. Coopnuk 3a1a4 1o Kypcy Boiciieir Matemaruku / [log pen. I'.M.KpyukoBuya.
- M., 1973.

11. I'mypman B.E. PykoBOACTBO K pEIIEHUIO 33/1a4 MO0 TEOPUU BEPOSTHOCTEN U
MaTEeMaTH4YeCKOM cTaTUCTHKE. - M., 1979.

12. COopHMK MHIMBUIYABHBIX 33JaHUi 10 BbICIIeH MaTtematuke. B 3 u. / Tlox
pen. pod. A.ILPsaoymko. - M#., 1990. —Y 1-3.

13. COopHUK MHAMBUAYATBHBIX 33aHUM IO TEOPUU BEPOSITHOCTEH W MaTeMaTu-
yeckoi cratuctuke / [lox pea. npod. A.IL.PsOyiiko. - MH., 1992.

14. Yerspkun E.M., Kasmxman W.JI. BepositHocTh 1 cTatncTuka. - M.: ®Ounan-
ChI ¥ CTaTHCTHKA, 1982.
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3. KoutposbHeie pabOThI
3.1. [IpaBuna opopmMiieHHs KOHTPOIBHBIX PadOT

I[Tpu BeIMOMTHEHUH PaOOT HEOOXOIUMO:

1) yka3pIBaTh Ha TUTYJIBHOM JIUCTE HOMEP pabOThl, HA3BaHUE JUCLUILIMHBL, HO-
Mep Kypca ¥ Ha3BaHUE (PaKyJIbTeTa, HOMEp 3aU€THOM KHIKKH, (PaMUIIMIO, UM U OT4e-
CTBO, 0OpAaTHBIi1 ajpec;

2) peuieHus 3a1a4 IPUBOAUTH B MOPSAKE, YKA3aHHOM B 33/1aHUU;

3) mepen KaxIbIM PELICHHEM YKa3blBaThb IOJIHBII HOMEp 3a7adyd (Harpumep,
4.2.17 - ueTBepTas paboTa, 3aJaHue 2, BApUaHT 17) U ee YCIOBUE COTTIACHO 33/IaHHIO;

4) penieHust NPUBOIATCSA ¢ HEOOXOAUMBIMUA KPAaTKUMH TOSICHEHUSIMH, KPYITHBIM U
pa300PUUBBIM [TOUEPKOM;

5) mocne KakAoro pemieHus OCTaBIISITh MECTO JJIsi BOSMOXKHBIX 3aMEUaHUi pe-
IICH3EHTA,;

6) He3auTeHHbIE PabOTHl HE OOPMIISITH 3aHOBO (€CIIM Ha HEOOXOAUMOCTb ATOTO
HE yKa3aHO perieH3eHToM). VcripaBneHHbIe pelieHus 3a1a4 MPUBOIATCS B KOHIIE pabo-
TBI.

I[Tpu HecoOMroIeHNN yKa3aHHBIX TpeOOBaHU paboTa HE PELEH3UPYETCSL.

[TpopelieH31pOBaHHbIE U 3aUYTEHHBIE KOHTPOJIbHbIE pa0OTHI BMECTE CO BCEMH HUC-
NPaBJICHUSMHU U JONOJIHEHUSMH, CAETaHHBIMU 0 TPEOOBAHUIO PELEH3EHTA, CIEIYeT
coxpaHsTh. be3 npeabsaBiIeHUs 3a4TEHHBIX KOHTPOJIbHBIX Pa0OT CTYIEHT HE JOIyCKa-
€TCsI K cllaue 3a4eTa U SK3aMeHa.

3.2. BoI0op BapuaHTa KOHTPOJIBHOM padOThI

Homep BapuaHTa A5t Kax10i 3a/1a4r BEIOMpAETCs MO JBYM MOCTIEIHUM IH(pam
HOMEpa 3a4€THOM KHIWKKA. Ecimm 310 uncno npesbiaet 30, TO U3 HEro BbIUMTACTCS
ymcio, kpatHoe 30, Tak, 4ToObI OCTATOK OKazaJicsi MeHbIe 30. DTOT OCTaTOK €CTh HO-
Mep BapuaHTa. Hampumep, HOMep 3a4eTHON KHIKKUA OKaHuuBaetcsa Ha 76. Torna Ho-
MEp BapHaHTa 33JaHusl PaBEH

76-2*30=16.

[Tpumeuanme. KonmudecTBo 1 copeprkaHue 3a1aHuil KOHTPOJIBHBIX paboT, BBIMOJI-
HSIEMBIX B K&KIOM CEMECTPE, ONPEAEIIETCS CTYACHTaM Ha YCTAHOBOYHOM CECCUU.
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3.3. 3agaHust KOHTPOJBHBIX PadoT

KonTtponbHas padorta Nel
JluneitHasg anreOpa W aHAIWTHYECKas T€OMETPUS

3amanue 1.1

[TpoBepUTh COBMECTHOCTh CUCTEMbI YPABHEHUW U B CIIy4ae COBMECT-

HOCTH PEIINTH €€:
a) o ¢opmyiaam Kpamepa;

0) C MOMOIIbIO OOPATHOM MATPUIILl (MATPUYHBIM METOIOM);

B) MetogoM ["aycca.

3X1 - 2X2 + 4X3 :12,
3X1 + 4X2 — X3 :1,
2X1 _XZ —X3 :4.

4X1 + Xy —3X53 =9,

Xy —5Xy + X3 =—33,

5. X1+X2_X3:_21

X1 —5X, =24,

{le + 3X, +4X3 =33,



19

3Xq +4X, —2X3 =9,
2X, — X, — X3 =10.

11.

2Xq — Xy —3X43 =0,

17. 33Xy +4X, +2X5 =1,

X1 +9X, +3X3 =-3.

19.
3Xq +2X, +3X3 =4,

—3X4 +5X, + 6X53 =36,

Xy —4X, —2X45 =-109.

2Xq1 43X, +3X53 =12,
23. ¢ 2Xq + X, +3X5 =16,
3X1 + 2X2 +X3 :+8

3X; —2X, —5X3 =5,
12. 12X +3X, —4x5 =12,

Xy —2X5 +3X5 =-1.

2X1 —X2 —3X3 :—9,

16.

—3X; +5X, + 6X5 =-8,

18. ¢ 3X; + X, + X3 =4,

Xy —4X, —2X53 =-9.

3X1 —X2 + X3 :—11,
20. 4 5X4 + X, +2X3 =8,
X1 + 2X, +4X4 =16.

Xy —2X, +3X45 =14,
24. < 2X4 +3X, —4X45 =-16,



3Xq +4x, —2X5 =11,
25. 7 2Xq{ —X, — X5 =4,
3X; — 2X5 +4%X5 =11.

4X, — X5 =—6,
27. 9Xq + 2X, +5X5 =-14,
X; —3X, +4X5 =-109.

Xy +9X, —6X5 =-15,
26. 3 3Xq + X, +4X5 =13,
2X1 —3X, + X3 =9.

28.
5X; + 2X, —4X45 =-16,
X1 +3X3 =—6,
2Xq —3Xy + X3 =09.

3amanue 1.2

PenmTs 0THOPOJHYIO CUCTEMY JTMHEHHBIX AJIr€OpandecKuX YpaBHEHUI.

X1 +2X, —5X3 =0,
3. 92X —4X, + X5 =0,
33X, —2X, —4X5 =0.

X1+ 2X2 + 4X3 :O,
5. 5X1 + Xy + 2X3 :O,
4X1 - X2 - 2X3 :O.

X1+ X, +X3=0,
4. <2X; —3X, +4X5 =0,
3Xq —2X, +5%X53 =0.

3X1 - 2X2 + 3X3 = 0,
6. 2X1 + 3X2 - 4X3 = O,
5X1+X2 — X3 =0.



21

X1 — Xy +2X3 =0,
7. 92X + Xy —3%X3 =0,
3%, — X3 =0.

5X1 — 5X2 + 4X3 = O,
9. 3)(1 + Xy + 3)(3 = 0,
2X1 — 6X2 + X3 =0.

2%q + X9 +3X3 =0,
11. xl—x2+2x3—0

3X; +5X3 =

2X1 + Xy — X3 =0,
3% — 2Xo + 4x3 =0,
59Xy — X9 +3X3 =0.

13.

15. < 2X; +5X, +x3—0

X1 + Xy +4X5 =0.

Xq + 2Xy +3X3 =0,
17. 5 2% — X9 — X3 =0,

3%1 + Xy +2X%3 =0.

2X1 — Xp +3X3 =0,
X1 +2Xy —9X3 =0,
3Xq + Xy —2X3 =0.

19.

|
4
|
|

2% — X9 —5X3 =0,
8. X + 2%, —3%3 =0,
3% + X, —8x3 =0.

X1 +3X2 — X3 =0,
10. 2X1 + 5)(2 — 2)(3 = 0,

X1+2X2 —X3 =0.

X —2Xo9 — X3 =0,
12. < 2% +3Xy + 2X3 =0,

3% + Xp + X3 =0.

4X1 + Xy +3%3 =0,
8%y — Xy + 7X3 =0,
2X) — Xp +2X3 =0.

14.

16. 3)(1 + Xy + 2)(3 = O,

2X1 +3X2 + X3 =0.

3% + 2%, =0,
18. < X — X5 +2X3 =0,

4% + Xo +2X%3 =0.

3%] + 2Xy — X3 =0,
2X) — Xo +3X3 =0,
X1 +3Xy; —4X3 =0.

20.

|
|
|
|
|



21. 5% —8x, —2X3 =0,

Xq —3Xy —4x3 =0,
4% —5Xy +2X3 =0.

3X1—2X2 + X3 =0,
2)(1 —3)(2 +2X3 =0,
X1+ Xo — X3 =0.

23.

X1 + 2%y —4x3 =0,

25. 42%; — Xy —3xX3 =0,

27. 3X2 — X3 = 0,

5%y — X9 + X3 =0.

8X1 + X2 —3X3 = O,

29 Xl + 5X2 + X3 = O,

3% + 5%, — X3 =0,
22. 32X +4x, —3%3 =0,
X1 + Xp +2X3 =0.

7X1+X2 — X3 =O,
24. 3)(1 — 2)(2 + 3)(3 = 0,
\4X1 + 3X2 - 4X3 =0.

7% —6Xy + X3 =0,
26. 4% +5Xy =0,
3%, —11Xy + X3 =0.

6X; + 6%, —4X3 =0,
28. 3 X1 +Xp —X3=0,
5% +5X, —3x3 =0.

Xq + 7X2 —3X3 :O,
30. 3)(1 — 5)(2 + X3 = 0,

|
|
|

Xy —4X, —4X53 =0. 4% + 2%y —2X3 =0.

3amanue 1.3

[To xoopauraram Touek A, B 1 C 1 yka3aHHBIX BEKTOPOB HAMTH:
a) MOJTyJIb BEKTOpA a;

0) CKaJISIpHOE MPOM3BEICHHUE BEKTOpoB a v b;

B) IIPOEKITHIO BEKTOpa C Ha BEKTOD d;

o a
I') KOOPJIMHATHI TOYKH M, niersiieit orpe3ok | B oTHOIeHH — .

1. A(4,6,3),B(526),C(4 -4 -3),a= CB-AC,b=AB,c=CB,d= AC,
|=AB, o =5, g =4.

- - - - -
2.A4,3,-2,B(-3,-1,4),C(2,2,1),a= AC+CB,b=AB,c= AC,d = CB,
I=BC, 0 =2, p=3.



— — - - -
3. A (2 -2,4),B (13, -2),C (L4 2),a=AC-BA, b=BC, c=8BC, d=AC,
|=BA, « =2, g =L1.

- — - -
4.A(2,4,3),B(3,1,-4),C(-1,2,2),a=BA+AC ,b=BA,c=b,d= AC, I=
BA « =1, g =4

- - - -
5. A(2,4,5),B (L -23),C(1,-24),a=AB—AC,b=BC,c=b,d=AB, |
=AB, @ =2, p =3.

> o - N
6.A(-1,-2,4),B(-1,3,5),C(1,4,2),a=AC-BC,c=b= AB,d=AC, I=
AC,a=1,5=T.

- - - -
7.A(1,32,B (2 4,1),C (L3, 2),a=AB+CB, B =AC,c=b, d=AB,
|I=AB, «=2p=4.

— - - -
8.A(2,-4,3), B (-3,-2,4),C(0,0,-2),a=AC-CB,b=c=AC,d=CB, |
=AC, a=2,p5=1.

- - - -
9.A(3,4,-4),B(-2,1,2),C(2-3,1),a= CB-AC,b=c=BA,d=AC, |
=AB, a =2, B =5.

- - - -
10.A(0,2,5), B (2,-3,4),C (3,2,-5),a=AB+CB,b=c=AC,d =AB, |
=AC, o =3,B =2.

- o - -
11. A (-2,-3, -4), B (2, -4, 0), C (1, 4,5),a=AC -BC, b =c=AB, d=BC, |
=AB, o =4, f =2.

- o - -
12. A(-2,-3,-2),B(1,4,2),C(1,-3,3),a=AC-BC,b=c=AB,d=AC, |
=BC, o =3, p=1.

-> - - -
/B (-2,4,1),C(3/33),a=AB-BC,b=c=AC,d=AC, |

3.A(5,6,1)
= 2.

1

5,6,
=BC, @ =3, 3
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- > - -
14. A (10, 6, 3), B (-2, 4, 5), C (3, 4, -6), a= AC-CB,b=c= BA, d = AC,
I=AC, a =2, B =4

- o - -
15.A(3,2,4),B(-2,1,3),C(2,-2,-1),a= BC-AC,b= AB,c= AC, d
.
=BC,I=AB, a =2, § =5.

- - - -
16. A (-2, 3,-4), B (3,-1,2),C (4,2, 4),a= AC+CB,b=c= AB,d=CB,
1=BC, « =2,  =5.

-> > - -
17. A (4,5,3), B (4,2,3),C (5 -6,-2),a= AC-BC,b=c= AC,d = AB,
|=BC, a =5, f =1.

> > - —
18. A (2, 4, 6), B (3,5, 1), C (4, -5,-4),a= BC+BA,b=c = CA, d = BA,
1=BC, 0. =1, B =3.

- > - -
19. A (-4, -2, 5), B (3,7, 2), C (4,6, -3), a= BA+BC,b=c= AC, d = BC,
I=BA, « =4, B =3.

- - - - -
20. A (5,4, 4), B (-5,2,3),C (4,2 -5),a=4C-AB,b=BC,c=AB,d = AC,
1=BC, «=3, f# =1.

- - -

_)
21.A(3,4,6),B (-4,6,4),C(5 -2 -3),a= BC+CA,b= BA,c=CA, d
N
=BC,I=BA a =5, § =3.

%

- o -
22. A (-5, -2, -6), B (3,4, 5), C (2,-5,4),a= AC-BC,b=c= AB,d = AC,
I=AC, « =3, B =4

|=AB, o =2, f =3,
3

- > - -
24. A (4,3,2),B(-4,-3,5),C (6,4, -3,a= AC-BC,b=c= BA,d= AC,
1=BC, « =2, B =5.



- > - -
25. A (-5,4,3),B (4,5 2),C (27 -4,a=BC+AB,b=c=CA,d= AB,
|=BC, a =3, § =4.

— -

- >
26. A (6,4,5),B(-7,1,8),C (2,-2,-7),a= CB-AC,b= AB,c=CB, d
.
= AC,I=AB, a =3, f =2.

-> - - -
27.A (6,5, -4), B (-5, -2, 2),C (3,-3,2),a= AB-CB,b=c= AC,d = CB,
I=BC, a =1, § =5.

- - - -
28.A (-3, -5,6), B (3,5, -4), C (2, 6,4),a= AC-BA,b=CB,c= BA, d
.
=AC, I=BA a =4, f=2.

- > — - -
29.A(3,5,4),B (4,2, -3),C(2,4,7),a= BA-AC,b= AB,c= BA d= AC,
I=BA, « =2, 3 =5.

- > - -
30.A (4,6,7),B (2, -4,1),C (-3 -4,2),a= 4B-AC,b=c=BC,d= AB,
I=AB, « =3, B =4

3amanue 1.4

p
JlaHbI BEKTOPBI g b u g . HeoOxoaumo: a) HaliTH MOTyJIb BEKTOPHOTO TIPOM3-

BEJIEHUS BEKTOPOB a M D; 6) mpoBepuTh, OyIyT JIUM KOJUIMHEAPHBI UIM OPTOIO-
HaJIbHBI z[baa BEKTOpa & M C; B) BBIYMCIUTHh CMEIIAHHOE MPOU3BEACHHUE TPEX BEK-

TOPOB g,b,g Y TIPOBEPHUTH, OYIYT JIM OHU KOMILJIAHAPHBI.
1.a=2i-3j+k, b=j+4k, c=5i+2j-3k.
2.a=3i+t4j+K b=1i-2]+7k,c=3i-6]+21k.
3.a=2i-4j-2kb=7i+3jc=3i+5j-7k.

4, a=-Ti + 2k, b = 2i - 6j + 4k, ¢ = i-3j + 2k.
5.a=-4i+2j-k b=3i+5j-2k c=j+5k
6.a=3i-2j+k,b=2j-3k,c=-3i+2]-k.
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7.a=4i—j+3k b=2i+3j-5k c=7i+2j + 4k
8.a=4i +2j- 3k, b= 2i +k, ¢ = -12i - 6j + 9k.

9.a=-i+5k b=-3i+2j+2k c=-2i-4j+k.
10.a=6i-4j+6k b=09i-6j+9k c=i-8k.
11.a=5i-3j+4k, b=2i-4j-2k, c=3i+5j-7k.
12.a=-4i + 3j - 7k, b = 4i + 6] - 2k, c = 6i + 9j - 3k.
13.a=-5i +2j - 2k, b =7i - 5k, ¢ = 2i + 3j - 2k.
14.a=-4i-6j + 2k, b = 2i + 3j - k, ¢ = -i + 5] - 3k.
15.a=-4i + 2j - 3k, b = -3j + 5k, ¢ = 6i + 6] -4k.
16.a=-3i + 8], b = 2i + 3j - 2k, c = 8i + 12j - 8k.
17.a=2i-4j-2k, b=-9i + 2k, c = 3i + 5j - 7k.
18.a=9i-3j+k, b=3i-15+ 21k, c=i-5 + 7k.
19.a=-2i+4j-3k,b=5i+j-2k,c=7i+4j-k.
20.a=-9i +4j -5k, b=i-2j+4k, c=-5i + 10j - 20k.
21.a=2i-7j+5k, b=-i+2j-6k, c=3i+2j-4k.
22.a=7i-4j-5k b=1i-11j+ 3k, c =5i + 5j + 3k.
23.a=4i-6j-2k, b=-2i+3j+k,c=3i-5+7k.
24.a=3i—j+2k b=-i+5j-4k, c=6i-2j+4k.
25.a=-3i—j-5k,b=2i-4j+8k,c=3i+7]-k.
26.a=-3i+2j+7k,b=i-5k, c=6i+4]—k.

27.a=3i—j+5k b=2i-4j+6k c=i-2j+3k
28.a = 4i - 5) - 4k, b = 5i - j, ¢ = 2i + 4 - 3k.



29.a=-91+4K, b=2i-4j+6k,c=3i-6j+9k.
30.a=5i-6j-4k,b=4i+8j-7k,c=3j-4k.
3amanue 1.5

Hanbr  getbipe Touku Ai(Xq, Y1,Z7), A2(X5,¥Y2,Z5), As(X3,Y3,Z3) u
As(XqyY4,2Z4). CocTaBUTh ypaBHEHUS:
a) TWIOCKOCTH A1 Ay As,

0) npsimoit A1 Ay;

B) NpsiMoid A4M, NepNEHIUKYIIPHOU K TWIOCKOCTH A147 As3;

r) npsiMoit 43N, mapasuienbHOM npsiMoit A1 Ay,

1) TUIOCKOCTH, ITPOXOJSAIEH Yepe3 TOUKY A4 NEPIEHANKYIISIPHO K IpAMOn A1 A».

BorancmuTs:

€) CUHYC yTJia MEXKTy NPsIMOU A1 A4 1 TIOCKOCTBIO A1 A2 As.

’K) KOCHHYC yIJIa MEXIy KOOPAMHATHOU IIOCKOCThIO OXy U IUIOCKOCTBIO A1 Ay
As.

1. A1(3, 1, 4), Ax(-1, 6, 1), As(1, 1, 6), A4(0, 4, -1).

2.A1(3,5,4), Ax5, 8, 3), As(1, 2, -26), As(-1, 0, 2).

3.A12,4,3), Ax1,1,5), As4,9, 3), A4(3, 6, 7).

4. A109,5,5), Ao(-3,7, 1), As(5, 7, 8), As(6, 9, 2).

5.A1(0,7, 1), Ax2, -1, 5), As(1, 6, 3), As(3, -9, 8).

6. A1(5,5,4), Ax(1, -1,4), A3(3, 5, 1), A4(5, 8, -1).

7. A1(6, 1, 1), Ax4, 6, 6), As(4,2,0), As(1, 2, 6).

8.A1(7,5,3), A29,4,4), As(4,5,7), A7, 9, 6).

9. A1(6,8,2), Ax5,4,7), As(2,4,7), Au(7, 3, 7).

10. A1(4, 2, 5), Ax(0,7, 1), A3(0, 2, 7), As(1, 5, 0).

11. A1(4, 4, 10), Ax(7, 10, 2), As(2, 8, 4), A4(9, 6, 9).

12. A1(4, 6, 5), Ax(6,9, 4), A3(2, 10, 10), A4(7, 5, 9).
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13. Ai(3, 5,4), Ax(8,7,4), As(5, 10, 4), As(4, 7, 8).
14. Ai(10, 9, 6), Ax(2, 8,2), A(9, 8, 9), Ay(7, 10, 3).
15. Ai(1, 8, 2), Ax(5, 2, 6), As(5, 7, 4), As(4, 10, 9).
16. A1(6, 6, 5), Az(4, 9, 5), As(4, 6, 11), Ay(6, 9, 3).
17. Ax(7,2,2), A(-5, 7, -7), As(5, -3, 1), Aa(2, 3, 7).
18. A1(8, -6, 4), A5(10, 5, -5), As(5, 6, -8), A4(8, 10, 7).
19. A1(1, -1, 3), Ax(6, 5, 8), As(3, 5, 8), As(8, 4, 1).
20. Ai(1, -2, 7), Ax(4, 2, 10), As(2, 3, 5), Au(5, 3, 7).
21. A4, 2, 10), Ax(1, 2, 0), As(3, 5, 7), As(2, -3, 5).
22. Ai(2,3,5), Ax(5, 3, -7), As(1, 2, 7), As(4, 2, 0).
23. Ai(5,3,7), Ax(-2, 3, 5), As(4, 2, 10), As(1, 2, 7).
24. A1(4,3,5), A1, 9,7), A3(0, 2, 0), Ay(5, 3, 10).
25. A1(3,2,5), Ax(4, 0, 6), As(2, 6, 5), Ay(6, 4, -1).
26. Ai(2, 1,6), Ax(1,4,9), As(2, -5, 8), As(5, 4, 2).
27. Ai(2, 1,7), Ax(3, 3, 6), As(2, -3, 9), Aq(1, 2, 5).
28. A1(2,-1,7), Ax(6, 3, 1), As(3, 2, 8), As(2, -3, 7).
29. A1(0,4, 5), Ax(3, -2, 1), As(4, 5, 6), Aq(3, 3, 2).

30. Ax(3, -1, 2), Ag(-1,0, 1), Ag(1, 7, 3), Au(8, 5, 8).



3ananue 1.6
Petuts criegyromme 3amaun

1. Haiitn BenMUYUHBI OTPE3KOB, OTCEKAEMbIX HA OCSIX KOOPJIMHAT IUIOCKOCTHIO,
npoxofsIe yepe3 Touky M(-2, 7, 3) mapasuieabHo IIockoctd x - 4y +52-1=0.

2. CocTaBuTh YpaBHEHHME ILJIOCKOCTH, MPOXOISILIEH uepe3 CepelHy OTpe3Ka
MM, ieprieHIUKYISIPHO K 3TOMY 0Tpe3Ky, eciu Mi(1, 5, 6), M(-1, 7, 10).

3. Haiitu paccrostaue ot Touku M(2; 0; -0,5) mo mtockoctu 4x -4y +2z+ 17 =0,

4. CocTaBUTh ypaBHEHHE TUIOCKOCTH, TIPOXOJsIiei depe3 Touky A(2, -3, 5) na-
paJuIeNbHO TIOCKOCTH OX).

5. CocTaBHTh ypaBHEHHUE TUIOCKOCTH, MPOXOJIAIIEH yepe3 ock Ox u Touky A(2, 5,
-1).

6. CocTaBUTh YpaBHECHHE ILUIOCKOCTH, Tpoxoisiiel depe3 Touku A(2, 5, -1),
B(-3, 1, 3) mapamutensHo ocu Oy.
7. CocTaBUTh ypaBHEHUE TUIOCKOCTH, MPOXOIsIIeH uepe3 Touky A(3, 4, 0) u npsi-
x-2 —y-3—-z+1

12 2

My

8. CocTaBUTh YPABHEHHE IUIOCKOCTH, IMPOXOJAIICH 4Yepe3 JIBE MapauICIbHbBIE

mpsivple X2 =¥ =2-1lpyxrl=y-l=2
2 1 2 2 12

9. CocraBuTth 00LIME YpaBHEHUS MIPSIMO, 00pa30BaHHOM MEPECEUEHUEM ILIIOCKO-
cti 3x - y - 72+ 9 =0 ¢ II0CKOCTBIO, POXOsIIeH yepe3 ock Ox 1 Touky A(3, 2, -5).

10. CocTaButh ypaBHEHHE IUIOCKOCTH B <<OTpPE3KAX>>, €CIM OHA MPOXOIUT Ye-
pe3 Touky M(6, -10, 1) u orcexaer Ha ocu Ox OTpe30K a = -3, a Ha ocH Oz - OTPE30K ¢
=2.

11. CocTtaBuTh ypaBHEHHE TUIOCKOCTH, MPOXOsAIIei yepe3 Touky A(2, 3, -4) ma-
paiienbHO IBYM BekTopam a = (4, 1,-1)ub=(2, -1, 2).

12. CoctaBuTh ypaBHEHHE IUIOCKOCTH, Tipoxo e uepes Touku A(1,1,0), B(2,-
1,-1) meprieHAUKYIISPHO K TUIOCKOCTH Sx+ 2y + 32 -7= 0.

13. CocTaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOASIIEH Yepe3 Hadaio KOOpAMHAT
MEPICHIUKYIISIPHO K IBYM TUIOCKOCTSIM 2x - 3y +Z2-1=0 u x-y +52+3 =0.

14. CoctaBuTh YpaBHEHHE IUTOCKOCTH, Tpoxo e yepe3 Touku 4(3, -1, 2), B(2,
1, 4) mapamnenbHO BekTopy a = (5, -2, -1).

15. CocraBuTh ypaBHEHHE JIIIOCKOCTH, NPOXOSIIEH Yepe3 Hadalao KOOpPAMHAT
HIepIeHINKYJISIPHO K Bektopy 4B, ecim A(5, -2, 3), B(1, -3, 5).

16. HaifTi BemMUYMHBI OTPE3KOB, OTCEKAEMBIX Ha OCSX KOOPIHMHAT IJIOCKOCTEHIO,
npoxosIIe yepe3 Touky M(2, -3, 3) mapasenbHo miockoctd 3x +y - 32 = 0.

17. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Mpoxozsiied uepe3 touky M(1, -1, 2)
NICPIICHUKYJISIPHO K OTpe3ky MiMa, ecim My(2, 3, -4), Ma(-1, 2, -3).
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x_y-3_z-1
3

18. Iloka3zare, uto npsAMas 15~ _o rapajuieiibHa IIOCKOCTH

x+3y-22+1=0, anpsamas x=t+7, y=t-2, z=2t+ | nexur B 3TOH IJIOC-
KOCTH.

19. CocraButh 00I1Iee ypaBHEHUE TUIOCKOCTH, POXOIAIIEH Yepe3 Touky  A(3, -
4, 1) mapajiesHO KOOPAMHATHON TUIOCKOCTH OXz.

20. CocTaBHTh ypaBHEHHUE TUIOCKOCTH, IPOXOIsIeH yepe3 ock Oy u Touky M(3, -
5, 2).

21. CocTaBUTh ypaBHEHUE IJIOCKOCTH, Mpoxozsiei yepe3 Touku M(1, 2, 3) u
N(-3, 4, -5) napamtensHo ocu Oz.

22. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOsIIei yepe3 Touky M(2, 3, -1) u
npsmyro x =t-3, y=2t+5, z=-3t+ 1.

23. Haiitu ipoexrmto Touku M(4, -3, 1) Ha miockocTts x - 2y -z - 15 =0.

24. OnpenenuTh, pU KaKOM 3HaYeHUU B iockoctu x -4y +z2-1=0 u 2x +
By + 10z - 3 =0 6yayT neprneHauKyIsIpHbI.

25. CocTaBuTh ypaBHEHHE IIOCKOCTH, KOTOPasi MPOXOAMT yepe3 Touky  M(2, -
3, -4) 1 OoTCEeKaeT Ha OCsIX KOOPIMHAT OTIUYHbIE OT HyJs OTPE3KH OJMHAKOBOM BEIH-
YHHBI.

X y-5 z+45

26. IIpu kakux 3HaueHUsAX N U A npsMas PR MIEPIECHIMKYJISIPHA

K TUIOCKOCTU Ax + 2y - 22 -7 =07

27. CocTaBuTh YpaBHEHHE TIOCKOCTH, MPOXOAsIIeH yepe3 Touku A(2, 3, -1),
B(1, 1, 4) neprieHAUKYIISIPHO K TUIOCKOCTU X - 4y + 32+ 2 =0.

28. CocTaBUTh ypaBHEHHE IUIOCKOCTH, IMPOXOIAIICH Yepe3 HAa4ajlo KOOPAUHAT
NEePIEHANKYISIPHO K TUIOCKOCTIM X + 5y -2+ 7=0 1 3x - y + 22 - 3=0.

29. CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOJIAIICH uepe3 Touku M(2, 3, -5) wu
N(-1, 1, -6) mapautenibHO BekTopy a = (4, 4, 3).

30. Onpenenuts, npu kakoMm 3HadeHuu C miockoctu 3x -5y + Cz-3=0u x-
3y +2z+5=0 Oyayt nepneHANKYISIPHBI.

3ananue 1.7
Petuts criegyromme 3agaun

1. HaitTu ypaBHEHHE TIPSIMOM, MPOXOJALIEH Yepe3 TOUKY MEPECCUCHUS MPSIMBbIX
3x-2y-T7=0ux+3y-6=0wu orcekaroieit Ha ocu a0CIMCC OTPE30K, paBHBIN 3.

2. Haiitu ipoekrmio Touku A(-8, 12) Ha psiMyto, POXOASIIIYO Yepe3 ToukH B(2,
-3) u C(-5, 1).

3. Jlanb! aBe BepumHbl Tpeyroibauka ABC: A(-4, 4), B(4, -12) u touka M(4, 2)
niepecedeHus ero BoicoT. Haiitn Bepmny C.

4. Haiitn ypaBHEHHUE NIPSIMOM, OTCEKAIOIIEN HA OCH OpJMHAT OTPE30K, PaBHbIN 2,
Y MPOXOJISAIIECH TapasuIeIbHO MpsiMoi 2y - x = 3.



5. Haiitn ypaBHEHHE TPSIMOMA, TIPOXOJIAIIECH Yepe3 TOUKy A(2, -3) ¥ TOuKy repe-
CEYEeHUs MpsAMBIX 2x-y=5 m x+y=1.

6. Jlokazath, 4to 4yeThlpéxyroibHuk ABCD - tpanenys, ecmu A(3, 6), B(5, 2),
C(-1, -3), D(-5, 5).

7. 3anucath ypaBHEHUE MPSIMOM, MPOXOsIIeH yepe3 Touky A(3, 1) nepreHauKy-
JspHo K nipsimoit BC, ecim B(2, 5), C(1, 0).

8. Haiitu ypaBHeHMe IpsMOH, mpoxosiiei depe3 Touky A(-2, 1) mapaiieiabHo
upsmoit MN, ecrm M(-3, -2), N(1, 6).

9. Haiitu Touky, cuMMmeTpudHyto Touke M(2, -1) OTHOCUTEIBHO MPSIMOK X -
2y+3=0.

10. Haittu Touky O nepecedeHust AuaroHaiieil yetbipéxyroibHuka ABCD, ecnu
A(-1,-3), B@3,5), C(5,2), D(3,-5).

11. Yepe3 Touky nepeceueHus npsmbix 6x-4y+5=0, 2x+5y+8=0 nposectu mps-
MYI0, TapAJUIEIBbHYIO OCH a0CIIHCC.

12. 3BecTHBI ypaBHEHHS CTOPOHBI AB Tpeyronsauka ABC 4x + y = 12, ero BbI-
coT BH 5x -4y =12 u AM x + y = 6. Hailtu ypaBHeHHs ABYX APYIMX CTOPOH Tpe-
yronbanka ABC.

13. daubl nBe BepumHbl Tpeyroibauka ABC: A(-6, 2), B(2, -2) u Touka nepece-
yeHus ero BeicoT H(1, 2). Haittu koopaunatel Touku M niepeceuerus croponsl AC u
BBICOTBI BH.

14. Haittu ypaBHEHHUs BBICOT TpeyrojibHUKa ABC, NPOXOIAIINX YEPE3 BEPIINHBI
Awu B, ecnu A(-4, 2), B(3, -5), C(5, 0).

15. BeruncianTh KOOPAMHATHI TOUKU MEPECEUEHUSI TIEPIICHANKYIISPOB, IPOBEACH-
HBIX 4Y€pe3 CEpeHbl CTOPOH TPEYrOJbHUKA, BEPIIMHAMH KOTOPOTO CIIYXKaT TOYKU
A(2, 3), B(0, -3), C(6, -3).

16. CocraBuTh ypaBHEHHE BBICOTHI, IPOBENEHHON Yepe3 BEPIIMHY A TPEYrOib-
HuKa ABC, 3Has ypaBHEHHUsS €ro cTopoH: AB - 2x -y -3 =0, AC -x + 5y -7 =0,
BC-3x-2y+13=0.

17. lan tpeyromsauk ¢ BepmmmHamu A(3, 1), B(-3,-1) u C(5, -12). Haiitu ypas-
HEHHE U BBIYUCIIUTD JUIMHY €r0 MEJIMaHbl, POBEIEHHON 13 BepIIHHbI C.

18. CocraBuTh ypaBHEHHE MPSIMOM, MPOXOAAILIEH Yepe3 Hayajlo KOOPAWHAT U
TOYKY TIepecedeHus MpsiMbIX 2x +95y-8=0 u 2x+ 3y +4 =0.

19. Haiiti ypaBHEeHUs IEpICHIUKYISIPOB K mpsimoit 3x + 5y - 15 = 0, mpoBenen-
HBIX Y€pe3 TOUKH IIEPECEUEHUS JAHHOM MPSMOM C OCSIMU KOOPAUHAT.

20. [lanbl ypaBHEHHS CTOPOH uyeTbipexyroipHuka: x -y =0,x+ 3y =0,x-y-4 =
0, 3x +y-12=0. Haiiti ypaBHEeHUs €ro TUaroHayIeH.

21. CocraButh ypaBHenusa meauanbl CM u BeicoThl CK Tpeyronbauka ABC, ec-
m A4, 6), B(-4,0), C(-1,-4).

22. Yepes Touky P(5, 2) NpoBECTH NPSIMYIO: a) OTCEKAIOITYI0 paBHBIC OTPE3KH Ha
0CSIX KOOpAMHAT; 0) mapayienbHyto ocu Ox; B) apasuienbHyto ocu Oy.

23. 3amucaTh ypaBHEHHUE TPSIMOU, poxosiieii yepe3 Touky A(-2, 3) u cocras-
nsroiweit ¢ ockro Ox yrom: a) 45% 6) 90°; B)0°.
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24. Kakyro opauHary umeeT Touka C, Jiearias Ha OTHOHM MpsiMoid ¢ Toukamu A(-
6, -6) u B(-3, -1) u nmeromas adcryccy, paBHy 37?

25. Yepes Touky nepecedeHus npaMbix 2x - 5y - 1 =0 u x + 4y - 7= 0 npoBectH
IPSMYIO, SIS0 OTPE30K Mex Iy Toukamu A(4, -3) u B(-1, 2) B otHOmeHnu A = 2/3.

26. M3BecTHBI ypaBHEHMSI IBYX CTOPOH poMOa 2x -5y -1=0u2x-5y-34=0wu
ypaBHEHHE OJIHOW U3 ero auaroHaneit x+3y-6=0. Halitu ypaBHeHHEe BTOPOIl AUaroHa-
JH.

27. Haiitu Touky E mepecedeHus] MeIMaH TPEYTrOJbHUKA, BEPIIMHAMUA KOTOPOTO

seystroTest Touku A(-3, 1), B(7, 5) u C(5, -3).

28. 3anmcarth ypaBHEHHS TPSIMBIX, IPOXOISIINX depe3 TouKy A(-1, 1) mos yriaom
45° x ipsimoti 2x + 3y = 6.

29. Jlanb! ypaBHeHust BbIcoT Tpeyroibauka ABC 2x-3y +1=0, x + 2y + 1 = 0 u xo-
opauHatsl ero BepiuHsl A(2, 3). Haittu ypaBaenust ctopod AB u AC TpeyroibHUKa.

30. danb! ypaBHEHUs IBYX CTOPOH Hapaiienorpamma x -2y =0, x-y-1=0 u
TOYKa IepeceucHus ero nuaronaneit M(3, -1). Haiitu ypaBHeHUs IBYX APYTHUX CTOPOH.

3ananue 1.8

[TocTpoHTh MOBEPXHOCTHU U ONPEAEIIUTh UX BUJI (HA3BaHHUE).

1.a) 4x?-3?-162°+16=0; 6)x*+4z=0.

2.2)3x2+)?+922-9=0; 6)x*+2)?-22=0.

3.a) -5x?+10)? - 22+ 20=0; 6))? + 42> =5x%

4. 2)4x*- 8 + 72+ 24 =0; 06)x*-y=-97%

5.a)x%-6)2+72=0; 6)7x*-3?-72=21,

6.2)2=8-x2-47 06)4x>+9?+3622=72.

7.a) 4x*+ 6)? - 247°=96; 6))? + 82> ==20x%

8.a) 4x*- 57 -522+40=0; 6)y=5x>+ 32

9.a)x2=8()% + 7%); 0) 2x*+ 3% - 22 =18.
10. a) 522+ 2)?=10x; ©) 42%- 3)? - 5x*+ 60 =0.

11.2)x2- )2 - 1422-21=0; 6) 2y =x2 + 422

12. a) 6x*- )% + 322- 12 =0; 6) 8)* + 22> = x.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

33

a) 1632+ 12 + 422- 32 = 0; 6) 6x2+ 2 - 322 =0,
a) 5x%-)%-1522+15=0; 6) x>+ 32=0.

a) 6%+ 1?7 + 67%- 18 =0; 6) 3x*+)?-32=0.
a) T2+ 1402 - 22+ 21 = 0; 6)12 + 222 = 62,
a) 32+ 6)2 - 22- 18 =0; 6) x2- 2y = -22.

a) 4x?- 6)% + 322=0; 6) 4x*- y? - 322 = 12.
a)z=4-x*-)%6)3x*+ 12)% + 422 = 48.

a) 4%+ 5)2 - 1022= 60; 6) 7y + 7% = 14x°.

a) 9x?- 6)2 - 622+ 1 =0; 0) 15y = 10x*+ 6y~
a) =5 (2 + 22); 6) 22+ 32 - 22= 36.

a) 42+ 32 = 14x; 6) 3x2- 42 - 222+ 12 = 0,

a) 8x2-1?-272-32=0; 6)y - 42°= 3>
a)x>- 62 +72-12=0; 0)x - 322=9~

a) 2x%- 3)% - 572+ 30=0; 6) 2x*+ 3z =0.

a) Tx%+ 2)? + 62%- 42 =0; 6) 2x*+ 4?-5z =0.
a) 42+ 122 - 322+ 24 = 0; 6) 27 + 622= 3.
a) 3x%- 92 + 22+ 27=0; 6)z%- 2y=-4x°,

a) 2732- 63)2 + 2122 = 0; 6) 32~ T2 - 222 = 42,



KouTtponbuas pabota Ne 2

HuddepennupoBanre u uccienoBanne (yHKIANH

Hayimn —.

3amanue 2.1
dy
dx
1
C0S 2X 5 2 _ X
=—""+Intgx”; y=e *arctg2x; y=(arcsinx)
sin x
sin x —2x arctgx
= +In(1 + tgx); =Inle* +e 7<% ); = (tgx )29,
y COS 2X ( d ) y ( ) y (g )
sin 2x 1 2% Lrx
- n ; =1+ e“* Jarccosx; = (arctgx
1+cosx In(l+sinx) y ( ) y = (arctgy
1
H arccosx
:—cosx+s!nx; y=e*(1+Inx); y = (arccosx)
COS X —Sin X
COS X 1 1+x2J
.y=In1+ : X = =1+x( .
y ( 1+SII’]XJ y J1+cos2x y={L+x)

. ) _
Y PR y:arctg(e‘X ); y =(1+cosx)™*.
COS 2X
1

SII’\X COS X
. yzln(1+ ]; y =e®®*(1+arctgdx);  y=(1+2x) .

0082 X

2
2 2
. y:arctg(1+ cos X); y:M; y = (In(1+ X))
COS 2X X — COS X



1
. X
ZZSInX+C(_)SX; y:ln(1+e_x)arcco52x; y:(arcsinx) In(1+ X).
2CO0S X +SIn X
10. y:;ereCOSX; y=cosxsin(lnx);  y=x""X,
1+ cos“ X
11.y:In(1+ ! J+C(_)SX+C.083X;
COS 2X Sin X + Sin 3x

1
y = arccos(l+ x)arcsin(1+ 4x? ); y = X

2
12. y:cosxl+c9sx; y:e‘zxarctg(x2 +1); y =(cos x +sinx)* X,
1+sinx
. ) ,
13. y20052x+25InX; y=e* tg(2x+x2); y =(x+sinx)* .
1+tg°x
2
X+4X
14, y = KK, Y=In(1+x2)e - y:(x+x2 +1)t9x.
COS X + sin X
15.
ctg2x | (1 5 ) 1+x+arctg(1+x2J (l . )0032x
=—————+In{l+cCtg2x); y=e : y=(1+arcsinx .
y 1+ ctg2x d 4 y
16. y = Intg > + ——; y:X2(1+w/1—arctgzx);
2 \/x2+1

2 COS X
COS“~ X
y= > :
1+4cosx+4cos” x

2C0SX

+V1-e?*;  y=+x++x—a+arcsinx;

2_.2

X~—a
y:(1+\/x2—a2) :

17. y=Intg ¢
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2
2 2 X“+x+1
18, y =/x% +eX 88X xX;  y—eX rarctx®, yz(ex+l) .

19. y= In(cos X + 1+ cos? xj + arctg 2X ; y= arctg[zax—JFbJ ;

X +1 cxX° +dx+e

2
y=(@1+ arctgx)(leCOS Xj.

1

2
—————  y=xe" (L+arccos4x);
1+tg°x+X

20. y= In(1+ 4cos? x)+

(x +1)3 .

"9y

2
21. y=cos(xIn x)(x2 +11); y:arcco{;)zj; y:(sin X2 +2)X =

1+(ax+b

2
2. y=—1+|2c(fs°; );yzexx/l—ezx vartge®; y=(1+4x2 + ax4 )

23. y=(x+ 1)(1 - 21 JLI + ;ZJ ,  y=tgx+cos(narccosx);

X° +1 1+ cos” X
2
y:tg( fx j+xl+x
X° +1
24, y:\/x(1+ e*N1-e™*; y =sin(narccos x) + 2xe "ccosx.

y:(ax2 +bx+c)x.

25. y=x* (1 +cos? x); y = cos(narccosx);

2

1 XT+Xx+1
yz( 2+C05Xj .
1+X




/ 2
26. y =arccosVl—e™™ ; y:%+arcco{ ! zj;
1+2tg“x 1+ X

COS[lJ
1 X
y:(—zJ .
1+ cos” x
1
sin x cosx COoS X
27 y=In 1+ =——=1; y=e“*(l+arctgdx); y=(1+2x)
COS” X
cos® x | ctg’x Ly
28. y=arctg| 1+ , y=——""; y=(In@+ X)),
C0S 2X X — COS X
1
. =In(1+x)
29. y = 23|nx+cc_)sx; y:In(1+ e_x)al’CCOSZX; y =(arcsinx)”
2C0S X +SIn X
1  COSX . sin x
30. y=—"——+e COSX; y=cosxsin(inx);  y=x"%,
1+ cos“ x
3amanue 2.2
2
Haittu u
dx

1L y=x>(1+Inx);

2
2. y= arctg(e‘x );

2 ,n2X. 2

3. y=C0s" xe y =X
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y+x=e’"; {

X+y+1=Inl+x-y); {

y y =Int;
+eX;
1-t2

y =arctg(t +1);

x:1+t2.

y = cost;
X :sin(1+t2).



= cost;
4. y=xe¥; XV =cos(x +2y +1); y ’
! ( d ) X=sin2t.

y y=e';

5-Y=XZCOS3X; y+ X=sin=; -

X X =sint.
=tcost;
6.y:cos(4x2+x); y=eY"", {y )
X =sint.

2t

7.y:Cth+X2eX; y:ln(x_y)+y2_X2; {y:e ,
X =sht.
=Int;
8. y =(x+1)cos2x; X—y:arctg(x2+y2); {y N
X=e “,

y= COS2 t + arccost;

t

9.y=x*;  e¥=Inl+x-y); {
X=2t+e .

y =sint;
10. y=x2In(1+ xz); y=x3+e¥; 2

X=——-.
1+t

_(2 )—3x. iy o2 2. y =C0s 2t;
11. y=1\x" +1)e 7; e’ =x° —y*°; 2

X=e
3 5 2 2 xiy y:coszt;
TP S VI
Xx=e .
2 _ 2.
13. y:(sin2x+1)e‘3cosx; eX ™Y :cos(xz—yz); {y—cost ’
X =Incost.
= 1 t2;
14_y:(1+ jlnx; X2+4y2:yex; y COS(+ )
COS” X x:2arctgt2.



15.

16.

17.

18.

19.

20.

21.

22.

23.
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y=x"%  arctg(x+y)=— : 1

X +y2 X=

y=v1-t°;

2 2 3 3
y=x°cos|x® +1); y~ —x=2xy+1
( ) x:ln(1+\/1—t2).

y y=2t2+3t;
X 5
y =arctg 7 y=Xx+eX;

X +1 x:sin2(1+ tzJ'
1+t

_ 92 1
y=sin(narcsinx);  y=x+ In(x2 + y2); y=2t" +1,
x=ge' +e,

2 _ 2..
y =™ e, y+x:sin(lji y=acostt,
X X =Dbsint.

X =2tsint.

/ = 2t cost;
y= x? —a’; xy3+2y—x3:a; {y c0s

1

y=|n(x+x/1—x2); X+y:ezx+y; y=¢ 1+t2;

Y x:cos(1+t2).

2 _ 2).
2 ; x2—y2:|n[1+Y_} {Y—Zacos(lﬂ )

y:—
b++/1—x? 2 x:2bsin(1+t2).

X

y=sin(L+arcsinx);  x“arctgy=y?% - x

2 y = 2at cost;
X =atsint.



o 2m
- —;
24. y = 22X X cos3x+cos3y:3cosxcosy; 1+4tg7t
X°+1 T —t2
x==e" .
2
25.
2 2 2 : 2 y= arctg(t2 + 1)'
y=x"+Vx°+1+Inx; x° =arcsin(x+y)+y*; ) ’
x = 2sin(t +1).
26.
_a
2
y=(1+x2)arccos(acosx); y:cos(1+ij+x; y=2t% +e t°;
Xy X:eZaHl.
y y y=2t% +3t;
27. y=arctg 5 y:x2+eX; . t
X“ +1 X=sIn“| 1+ 5 |
1+t
; . 2 2 y:2t2+1;
28. y =sin(narcsinx); y=x+|n(x +y );
x=e' +e,
ax? +bx+c .Y y=acoszt'
29. y=e ; y+ X=sIn=; _ ’
X Xx=Dbsint.

= 2t cost;
30.y:\/x2—a2; xy3+2y—x3=a; {y

X =2tsint.

3amanue 2.3

Berancnants npezert, noyp3ysacs npasuwiiom Jlonuras.

1-cos2x

) : X 1 .
lim 1 I|m(——— . lim(Inctgx) 9%,
x—0 |I"Ii1+X ’ x> Xx—1 Inx x—0

. tgx—sinx . (1 1 . 5 V3
lim—=—«f—; lim| = — ; lim1+— :
x—0 x3 x—0\ X X _1 x—0 N




. 1-e7¥ . x 1 . . ctax
lim ; lim| ctg = ———— | lim(1+ sin x)<9,
X—>0Ini1—x2’ x—0 3 sing x—0
1
2 X
lim 10X |im(tgx—ij; lim sin x)
x—>11—-X ws T COoS X x—0
2
In x
lim(1 - x)In(1 - x); Iim(1+1j ; Iim( 1 —ij
x—1 x—o\ X x—0l Xsinx  x?2
arct L
lim 22 imxa; gim| P 9
x—0 X(1 - cos x) x—1 x>l 1—xP 1-xd
1
X a-X X
im® & 2 imle24x);  diml -1 |
Xx—>0 X—=SINX x—0 Xx—0 X2 Cth2
_1
. e X2 _1 - 1 . . tax
lim ; Ilm(——tng; lim (sin x)'9".
X—>00 2arctgx2 _72Z x—% COS X x—%
X 3
1—2sin>= —cos X — X 11 Jx
lim o dim - lim+7dx+1)
x—0 |n(]__|_ XZ) x—0\ tgx X X—>00
-1 1+x2
_ X
lim l—e; lim (L + sin x) X lim L cgx .
X—>00 ( 1j x—0 x—0\ x?2 X
In1-=
X
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. e*—1-sinx
lim 3 > X
x—>0 x +In(1+x )

1t —x .

|Im—;|lm

x—0 sin x 2 2 4
SinX“ + X% %

Xx—0 X 2 X

. 1-e %
limcos —— |;
X—0 X +sinx

lim
Xx—0

1

(1+5 X2 +1jx+1;

(tgx— 1_ j;lim(l+s
1-sinXx) x—0

X a
mf————|.

x—al X—a X
- In~

inx)°9

1
In| 1+—
J; Iim(x2 +x+1)nL +)(2];
X—>00

lim| 21
o0 2x? 20e? -

1—25in@
16. Iim—ﬂXG;
Xx—1
1-tg—
J 4
(x-1)*

17. lim

X

1 X
: lim|eX -1 ;
]_) X—>00
1
sinﬂzx2
lim (L - sinax) ;

Xx—0

X—1 (x5 —~ 1)sin(x -~

1)

Xx—0

lim
Xx—0

lim t 1 ;
x->0{ (2x)? cosx—1]

_tq2 %
_ 1-tg 4x. _ 3 4 )
hm——F—; lim 3 2 b
X—>11_Sinzx x—>N 1 - x 1-—X
— 2_
li l;1; Iim(xz—xzcoslj;
x—0 e_x2 1 X—>00 X

a

X

. [1 1}
lim| — —= |,
x—0\ tgx X

|im(i2 - @]; lim(L+ 2tgx )29,
X

11
eX _1 sinx)

. o '8 X
lim| cos— )
X—>00 X

1

. (1)1-2Inx
lim| = .
X—oo\ X

X—>0

1

lim (Z - arctng X



1

Iiml—cosaxz_ iml X 7 ) lim 1 sinx
x>01—cos A2, 7\Ctgx 2cosx)  x->0\J1+x '
2
ta™
lim 1~ €05 |im(2—fjgza- lim| —+
x—0 tgzﬂx ’ X—a a ’ x—1 2(1—\/;) 3(1—%/;)
. X3 2
SinX— X+ — X
. . 3 . a
lim : lim - X lim| cos— | .
x—0 X5 x—1 l_x5 1_)(3 X—>00 X2
1-sin2 ™ 1 1
lim 2, lim|x—x2 |n(1+—j timxr e
x—1 (X_]_)Z X—>00 X x—0
e e (1 1 (2 X
Im-—: lim —— X lim| —arctgx | .
x—>0 In(1+ x) x>4\ x—4 sin(x—4) X—>oo\ 7T
2
e 1" 1 X 7
25. lim 2. Iim(———); lim (cos x)2 .
x—0  sin? x x>l Inx  Inx T
2
e2ax_eax ot 100
26. lim = ; lim (sin x)~'9; lim =—
x>0 x“sinx xo X—0 @
2
arct *
27. lim 28 i fim| P 9|
x—0 X(1 - cos x) x—1 x>l 1—xP 1-xd
1 In x 1
28. lim(1— x)In(1— x); Iim(1+—j ; Iim( : ——].
x—1 x—o\ X x>0l Xxsinx  x2
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_In?x o1 : 1
29. lim . lim(sinx)y; Ilm(tgx——j.
x—>11—-X x—0 s COS X
2

2
. 1-e7¥ . et . x 1
30. lim ; lim(1 + sin x)“9%; lim| ctg = ——— |
x—0 |ni1_ x 2 ’ x—0 x—0 3 sing
3amanue 2.4

HccnenoBars GyHKIUIO U IOCTPOUTH €€ rpaduK.

1 y=vx?+2x+2. 10. y=|x -4 +Inx.

2
2. y:1+x2. 11. yzle_x
X X
3.y=1+ (11 . 12. y =(x +1)In(x + 1)
gD
4. y=x3"¥, 13. y =xIn|x|
4 X
5. y=— 14 y=—"
x° -1 e* +1
2
XS —4
6. y=e X 15 y=
d x% -9
1
7 y—4e_ﬂ 16 y:VX2+2X.
3
g y= X 7. y=—"—
(x+1)
3
9. y= 18. y=(x-2)e™™.



1
19.y=x——4. 25.y=x+1.
X X
X 3
-1
20.y:e—. 26.y:X 5
X X
21. y=x3.e7". 27. y=x?% = 2x.
3 2
2. y=——. 28.y=", 4
X +1 X -9
1
23. y=x+In/X. 29. y = :
e’ +1
24. y=(x+1)e~%. 30. y = xIn|x.

Kontponbuas pabora No 3

JuddepeHnmanbioe ucurcinenie QyHKIUN
HECKOJIbKHX TIEPEMEHHBIX

3amanue 3.1

Haiitn rpagueHT, ypaBHEHUs KacaTeJIbHOW IUIOCKOCTH U HOPMAJIA K
3aIaHHOU TIOBEPXHOCTH S B Touke My (Xo,Y0,Z0).

S: X2 +y? +2% +62—4x+8=0, Mo(2,1,-1).
S:x% + 2% — 4y? =—2xy, Mo(-21.2).
Six%+y2+2% —xy+3z=7, Mo(1,2,1).
S:X% +y? + 2% + 6y +4x =8, Mo(-112).
s:2x% —y? + 2% —47+y=13, Mo(2,1,-1).
S:x? +y2+22—6y+42+4=0, Mo(2,1,-1).
S:x? + 22 —5yz + 3y = 46, Mo(1,2,-3).
S:x% +y? —xz-yz=0, Mo(0,2,2).

45



Sx2+y?+2yz—z24+y—27=2, Mo(1,11).

S:x%2 +y2 —7% —2xz+2x =1, Mo(111).
S:x? +y2 —2xy +2X -y =12, Mo(-1,-1,-1).
S:y2 —x% +2xy -3y =17, Mo(L,-11).
S:x2 —y2 —2xy—x—2y=1, Mo(-111).
S:x% —2y? + 2% + x2—4y =13, Mo(3,1,2).
S:4y? — 7% + 4xy — X2 +32 +9, Mo(1,-2,1).
Six2 +y2 —3xy—X+y+2=2, Mo(2,1,0).
S:2x% — y? +22% + xy + x2 =3, Mo(1,2,1).
S:x? —y% + 2% —4x+2y =14, Mo(3.14).
S:x2 +y?—z% +xz+4y=4, Mo(L12).
S:x% —y% — 7% + xz + 4x =5, Mo(-2,1,0).
S:x% +y2 — xz+ yz —3x =11, Mo(L,4,-1).
S:x? +2y% +2% —4xz =8, Mo(0,2,0).
s:ix? —y? —2z2 —2y=0, Mo(-1,-11).
s:x% +y?% —32% + xy =2z, Mo(1,0,1).
S:2x% —y? + 2% —6x+2y +6=0, Mo(1,—11).
Six?+y2—z2+6xy—2=8, Mo(1,1,0).
S:2x% —3y? +4x—2y +10=12, Mo(-1,1,3).
S:x? +y2 —4x+3x—15=7, Mo(-1,3,4).
S:2x%2 —3y? + Xy +3x+1=12, Mo(1,-1,2).
S:x? +2y? +4xy -5y —10=z, Mo(—7,1,8).
3amanwe 3.2

Haiitin HanGosbiiiee ¥ HauMeHbInee 3HaueHust pyHkimn Z=Z(X,Y) B
obnactu D, orpanndeHHOM 3aJaHHBIMU JIMHUSIMU.

z=3x+Yy—-Xxy, D:y=x y=4, x=4, x=0.
Z=xXy—-Xx—-2y, D:x=3 y=xy=0.

z:x2+2xy—4x+8y, D:x=0, x=1 y=0, y=2



z:5x2—3xy+y2, D:x=0, x=1, y=0, y=L1
z:x2+2xy—y2—4x, D:x-y+1=0, x=3, y=0.
z:x2+y2—2x—2y+8, D:x=0, y=0, x+y-1=0.
7=2x%— xy2+y2, D:x=0, x=1 y=0, y=6.
z_3x+6y X2 — Xy — y, D:x=0, x=1 y=0, y=1
z=x2 —2y +4xy—-6x-1 D:x=0, y=0, x+y-3=0.
z:x2+2xy—10, D:y=0, y:x2—4.

z=xy—-2x-y, D:x=0, x=3, y=0, y=4.

z:%xz—xy, D:y=8§, y:2x2.

z=2x° +3y2 +1, D: y:,/9—%x2, y=0.

z:x2—2xy—y2+4x+1, D:x=-3, y=0, x+y+1=0.
z:3x2+3y2—x—y+1, D:x=5 y=0, x-y-1=0.

7 =2x° +2xy—%y2 —4x, D:y=2x,y=2,x=0.

z:x2—2xy+gy2—2x, D:x=0, x=2, y=0, y=2
Zz=xy—-3x—-2y, D:x=0, x=4, y=0, y=4.
z:x2+xy—2, D:y:4x2—4, y=0.

z=x%y(4—x-y) D:x=0, y=0, y=6-x
z:x3+y3—3xy, D:x=0, x=2, y=-1 y=2
z=4(x—-y)- x2—y2, D:x+2y=4, x-2y=4, x=0.
z_x2+2xy y —4x, D:x=3, y=0, y=x+1.
z:6xy—9x —9y +4x+4y, D:x=0, x=1, y=0, y=2
z:x2+2xy—y2—2x+2y, D:iy=x+2, y=0, x=2.
2:4—2x2—y2, D:y=0, yzx/1—7.
z:5x2—3xy+y2+4, D:x=-1 x=1 y=-1 y=1.
z:x2+2xy+4x—y2, D:x+y+2=0, x=0, y=0.
z:2x2y—x3y—x2y2, D:x=0, y=0, x+y=6.
z=3x*+3y*-2x-2y+2, D:x=0,y=0,x+y—-1=0.
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3agava 3.3. Haiit monsbie qudepeHimansl YKa3aHHbIX (yHKIIIIMA;

1l.z= 2x3y—4xy5;
2.2= xzysinx—Sy;

3. z=arctgx+./y;

4. 7 = arcsin(xy)—3xy?;
5. Z =5Xxy +2x2y7

6. z= Cos(x2 -y )+ x3;
7.2= In(3x2 —2y2)

8. 7= 5xy2 —3x3y4;

9. z=arcsin(x + y);

10.z =arctg(2x — y);

1.2 = 7x3y - /xy;
12.2 = sz + y2 — 2XY;
13.z =XV 4

14.7 = cos(3x + y)— X?;

15, z—tgL +yJ_
X—=Yy

16.2 = ctg[yJ;
X

17.2 = xy4 —3x2y+];
18.z= In(x+ Xy — yz);
19.2 = 2x2y2 +x3 - y3;
20.z = \/3X2 — 2y2 +5;
21.7= arcsin(x " yJ;

X

22.z = arcctg(x - y);

23.2= \/3x2 — y2 + X;
24.7 = y2 —3xy—x4;
25.z =arccos(X + y);
26.z:In(y2 — X2 +3);
27.2 :2—x3—y3+5x;
28.2= 7x—x3y2 + y4;
29.z=eY7%;
30.z:In(3x2 —2y2);



3anadya 3.4. Haiitu BTOpHIC YacTHBIE NPOM3BOIHEIE YKA3AHHBIX (DYHKIIWIA.

YOemuTECs B TOM, UTO Zyy = Zyy

4.1.

4.3.
4.5.

4.7.

4.9.

4.11.

4.13.

4.15.
4.17.

4.19.

4.21.
4.23.

4.25.

4.27.
4.29.

z=e" Y

2=tg(x/y)
z :sin(x2 -Y)
Z=arcsin(x—vy)

Zz =arcctg(x—3y)
;s —p2x’+y’
z=1g./xy

/4 :sinm

Z =arccos(4x —y)

z=arctg(2x—vy)

7 :eA/X+y

Z =arccos(X —5Yy)

Z= cos(3x2 — y3)

Z= In(5x2 —3y4)
Z=1In(3xy —4)

4.2.
4.4.

4.6.
4.8.

4.10.

4.12.
4.14.

4.16.

4.18.

4.20.

4.22.

4.24.

4.26.

4.28.

4.30.

Z=ctg(x+Yy)

Z= cos(xyz)

z =arctg(x +y)
Z=arccos(2x+Yy)

Z= In(3x2 — 2y2)

Z=ctg(y/x)

Z= cos(xzy2 —-5)
z=arcsin(x —2y)
Zz=arctg(bx+2y)
7= In(4x2 - 5y3)
z=arcsin(4x+y)
Z=sin./xy
Z=arctg(3x +2y)

Z=arcctg(x—4y)

z=tg(xy?)



3agaya 3.5. BomumcouTe 3HauyeHME POM3BOMHON CIIOKHOH  (DYHKIIHH
u=u(X,y),rae X=X(t), y=y(t), npu t =ty ¢ TOUHOCTBIO O ABYX 3HAKOB IOCIIE 3a-

ATOM.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

5.7.

5.8.

5.9.

5.10.

5.11.

5.12.

5.13.

5.14.

5.15.

u=eX"% x=sint, y=t3, t; =0.
u=Ine® +e7Y), x=t%, y=t3 ty=-1.
u=y*, x=Int-1), y=e"2 ty=2.
u=eY™2*2 x=sint, y=cost, t, =xz/2.

u=x%Y, x=cost, y=sint, ty=r.

u=Ine* +eY), x=t2, y=t3, tg=1.

u=eY"2*, x=sint, y=t3, ty=0.
u=x%"Y, x=sint, y=sin’t, ty =xz/2.
u=Ine X +eY), x=t?, y=t3, ty=-1.
u=eY"2*1 x=cost, y=sint, ty=x/2.
u=arcsin(x/y), x=sint, y=cost, ty=rx.

u=arccos(2x/y), x=sint, y=cost, tg=r.
u:x2/(y+1), x=1-2t, y=arctgt, ty =0.

u=x/y, x=e', y=2-e?, t,=0.



5.16. u:ln(e_x+e_2y), x=t2, y:;ts, ty =1.

5.17. u=«/x+y3+3, x=Int, y:tz, ty =1.

5.18. u:arcsin(ley), X=sint, y=cost, tyg=7.

519. u=y%/x, x=1-2t, y =1+arctgt, t; =0.

X
y

5.21. u:«/x2+y+3, x=Int, y:tz, tg =1.

. X )
5.22. u:arcsmz—, X=sint, y=cost, ty=r.
y

5.20. u=7 - , X=sint, y=cost, tozz.
X 4

523 u=~-Y
X

, X=sin2t, y:tgzt, tO:Z.

5.24. u=./x+y+3, x=Int, y:t2, tg =1.

525. u=y/x, x=e', y=1-e?, t,=0.

5.26. u=arcsin(2x/y), x=sint, y=cost, ty=r.
527. u=InEe® +eY), x=t?, y=t* ty=1.

5.28. u=arctg(x+y), x=t>+2, y=4—t?, ty=1.

5.29. u=«/x2+y2+3, x=Int, y:t3, ty =1.

5.30. u=arctg(xy), x=t+3, y=e', t; =0,



KOHTPOJIbHA I PAGOTA Ne 4.

I/IHTCI'paJ'IBHOC HCYHCIICHUC.

3agaua 4.1

C moMoIIIbI0 MHTEIPUPOBAHMUS 10 YACTSAM BBIYUCIUTH HEONPEIeNEHHBIA HHTE-
rpaj oT GyHKIMU BUIA

1. xsinx 16. xsin(x—6)
2. xe2 17. (3x+4)Inx
3. XCOSX 18. x-6%

4. xe™* 19. (Xx+7)sinx
5. xInx 20. (x+5)3"
6. xarctgx 21. xe**™

7. xcos?* 22. xcos(x—4)
8. xe¥ 23. In(x? +1)
9. xsin2x 24. xe~3X
10. X cos3x 25. x-4%

11. x5 26. arcsin-/x
12. xe~%* 27. xe~¥

13. x-2* 28. (3x+8)e*



14. (X+2)sinXx

15. (x—3)cosx

3agaua 4.2.

29. (x—5)cosX

30. (2x—7)e*

Beranconte  HEONPEAENEHHBIM MHTETPAT C IIOMOIIBIO  PA3JIOKEHUS Ha IIPO-

creifime I1podu MOUHTErpaTbHON (PYHKIMU

X+2

x(x2 —2x-8)

X+4

x(x2 —4x+3)

2x -1
(x2 -9)x

x(x2 —-3x+2)

X2

x(x2 +X—2)

X+3
(x2 —16)x

2X+1
xu2+x—3®

16.

17.

18.

19.

20.

21.

22.

23.

24,

x2+1

(X + 2)(x2 —3x-18)

3

(x +1)(x2 —5X+ 6)

4x -7
x(x2 -9)

o9X
X(x% +6X +8)

X2 +2
x(x2 -1

X—3
x(x2 —2X+1)

_5
(x2 -16)x

x—-1
x(x2 —x—30)

)
(x2 —16)x



X2 +x—1 7

10. 5 25. 5
X(X“ +2x-8) X(x“ —4x+3)
11 2x +4 2. 23 — X
X(X“ —5x —6) X(X“ +2x—8)
x> +3 3+ X
12. 5 27. 5
X(X“ +5x+4) X(x“ —3x+2)
13 2X—3 28, 27 —X
X(x+1)(x-2) X(x“ —2x—8)
2
X(X +X—2) X(x—=9)
xS -1 2x+1
53 0. 4+ 2o
x°+1 X~ — 25X
3amaya 4.3.
BbraucimTh ¢ TOMOIIBIO TTOJICTAHOBKM HEONPEACTIEHHBIA UHTETPAT OT (DyHK-
195051
g X+l 6, X
X+ 2 3/X +2
g X3 17. (x+2)3/x+1
X =7
3 X2 18, %43




10.

11.

12.

13.

14.

15.

(=
+ | |
> | =

X
XA/ X+1
/X+3

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

P

x|
+
oo

i

2X+4
3/x+5



3agaua 4.4.

Beruucimmts ¢ IIOMOIIBIO ITOACTAHOBKH HGOHpCI[CJ'IéHHBIﬁ HHTCIpall OT (1)YHK-

805051
. 3 3
L sin” x 16. cos_ X
2 + COS X 3+sIinXx
. 3 3
5 S|n4x 17 C?54X
COS™ X sin™ x
COS X -Sin X 3+4sin‘ x
COS 2X 2+5c0s° X
5 S'”ZXZ 20. —1_ >
2(1—cosx) 2 —3sin“ x
sin” X 5-3c0s” X
. 13 2 : sin X
COS” X C0S“ X(2 + cosx)
q # 23 cosx- :
sin X + oS X sinx(4 —sin“ x)
o tg3x oa sin x

(1—cos x)2



X . X
2 COS— —sIn—
2 2

10, °= T
SN~ X coszz(cos+sinj
. 2 . 2
11 sm3x 2. sin”“ X
cos° X 1-tgx
T a L
2+SIn“ X 1-sin™ x
. 2
13 SII’]3X 28, 21
CO0S” X 5sin“ x+6
14_ 12 29_ 12
5+ c0s“ x 3+ 2Cc0s“ X
5. L 0 L
4+9sin“ X 8+5sIn“ X
3agada 4.5.

BbrauciuTh miomaas (GUrypel, OrpaHideHHON JIMHUSIMU:

1. y=2x, y:2x—x2, Xx=0, x=2 16. y2:x3, X=4

2. y=Inx, x=¢, x=€2, y=0 17. y:eX, X—y+2=0, x=%1
2 2 2 3.2

3. Xx=-2y°, x=1-3y 18. x=y°*, X:Zy +1

4. y2=x3, y=8, x=0 19. y=In(x+2), y=2Inx, y=0



8
x> +4

5. X2 =4y, y=

6. y2 =4x, X° =4y

1. y:x2+4x, y=x+4
8. Xx+y=3, y:x2+1

9.y’ =X, y=X

10. y=x+1, y=cosx, y=0

11. xy=6, x+y—-7=0

12, y:2x—x2, y=—X

2

13. y=4x2, yzxg, y=2

14. xy=4, x=1, 4y =x

15. y=(x—4)?, y=16-x°

3agauda 4.6.

20.

21.

22.

23.

24,

25.

26.

27,

28.

29.

30.

G +4y2 =8, x° —3y2 =1

4y:8x-x2, 4y =X+6

y=06X, 6y=X, Xy=6

2 2

Xy

2V 21 y=4, y=—4
6 4 V7MY

y=cosX, y=sinx, x=0

y=3%, y=2x-x°,x=2,x=0

X+y=1 y=cosx, y=0

y3:x, 4y =X
T
={gx, X=%+—
y=1g 3

y2:x+5, y2=—x+4

2x-3y+7=0, y=3"x=-2

Ilepexons B MOJPHYIO CUCTEMY KOOpAMHAT ,() BBIYUCIUTH C ITOMOLIBIO
OIIpe-ACJICHHOI 0 MHTErpasa IJI011a1b, OrpaHUYCHHYIO KPUBBIMHU:

p=1+2cosp



NIEPBBIM BUTKOM CIupaid ApxuMmena o =4¢ U1 OTPE3KOM MOJISIPHON OCH
1

L =C0S3p — >

OJTHUM JIETIECTKOM JIMHUU O = 2SIN 3¢

0= 3(; +sing)

Kapauonaon o = 2(1—C0S@) M OKPYKHOCTBIO p =95
pP=2+C0S@

p:4sin2¢—2
p =3./C0S2¢

p=2-/3c0sp u p=2singp
1
2
12.  OAHWM JICIECTKOM JIMHUM 0 = COS2¢

p=—-Sing
2

13.  4eThIpEXIIETIECTKOBOM po3oii o =SIN2¢

14. nmemawnckatoi beprymm p2 = C0S2¢
TICPBBIM U BTOPHIM BUTKaMH CITUPATA ApXUMEIa 0 = @ W OTPE3KOM IOJISIPHON
ocH

OKPY’KHOCTBIO X2 + y2 =2-/3x u npamoit y=-/3x
17. X%+ y2 =2y u Y =-X (0oJbllas 4acTh)

18. x2+y?=4x u y=/3x, y:L

3

x2+y2:2y, y=X X=0
X2 + y2 = %X, y= ?X, (GoJbIIIast YacTh)

2,2 X
X+ y° =4x, =—

y y A
22. X%+ y2 =9, x°+ y2 =4, X=Yy, Yy . (MeHbIIIasi YacTh)
/3

23. p?=2c0s2¢p u p=1

x2+y2 =10x, y=-%X, Yy=X
25. p=10cos3p u p=5

11



26. X+ y2 =4X, X=1 (MecHbIIAs YacTh)
27. p=16c0s3p, p=8 (BHE OKPYKHOCTH)
28. =3 WU IepBOro JenecTka JMHuN p = 6C0S3p

29. X2+y2:4y MeXAy npsaMbiMu Y =X, Y=0
=2sin2¢

3amaua 4.7.

Boraucnus HecoOCTBEHHBIN HHTCTPpAI WM J0KAa3aTh €T0 CXOAUMOCTDb

L o " I(xzxixl)z

> Lats “ e

> zxzdix ° O{Ox +4x+3
4 I([:j:l)z 10. Z’()._xdx

5. Ix’édjl 20. Iﬁd:

7. [xe*dx 22 T

1 x+1)(x+3)



Todx T dx
T Bl s

0 X“+Xx+1 24X +3X+2
9. [37%dx 24, [

0 1 X +1

T dx T dx
10. —_ 25.

£x2+2x+2 £@+1f
. [N 26.  [47*dx

02X +1 0
R 7. [,%

3 XInx 1 X"+ 4X

T dx T odx
13. 28.

£4x+D £x+VQ
PR 2. [e¥dx

3 (x+1)(x+2) 5
15 [ XX 0. [, &

1 X7 +1 1X°+5Xx+6

3agada 4.8.

Bbraucnute Maccy HEOTHOPOAHOM IJIACTUHBI D , OTPAaHUYEHHOMW 3aIaHHBIMU
JIMHUSAMM ¥ UIMEIOILEH TOBEPXHOCTHYO IIOTHOCTH [\ X, Y

No D r(x,y)
Bap.
L. x=0, y=0, x=2, x=y? 2X +3

13



2. Xx=0, 2y=X%, X+y=4 «2

3. y=x%, y=0, x=1 2y

4. y=1-x%, x=0, y=0 X+y
5. 2y=x%, y=8 2x2
6. x?2+y?=9 y=0 (y>0) 4y

7. Xx=0, 2x+3-y=0, y=0 «2

8. 2x2:y, x=0, y=2 X+ 2y
9. y=xal—@,y=0 2x+1
10. X+y=5 x=0, x—-y=0 2X+3
11| y=3h-?) y=0 X% +6
12. y=-/x, x=0, y=2 X
13. y=3e%, x=0, y=0, x=1 4x
14. y=2X, x=1, y=0 em
15. X+2y=7, x—y=0, x=0 X+Yy
16. x=y*, x=4 2X + y?
17. y=sin2x+1 x=0, x=7x, y=0 X+ 2
18. y=2Inx, y=0, x=1 x=2 4x +1
19. x=-2y%, x=-8 (y>0) Sy +3
20. y=2x+3, y=5x%, x=0 x
21. x=4-y% x=0, y=0 (y>0) 2X+3
22. 2x—y+4=0, y=3x, y=0 yAY
23. y:xa y=0, x=8 X+2y
24. X=4+y, x=0, y=3 2y2+3
25. x° —y? =5 x=3 6y
26. y=-/x+1 y=0, x=0, x=4 2X+5
21. X

yzex—l, Xx=1 Xx=2, y:O




28. 2y=X%, y=4-2%x x=0 X+ 3y

29. y:9—x{ y=0 Xy

30. y=In(x+2), y=0, x=0, x=3  2x
3anaya 4.9.

BLIUKCIIATE ¢ MOMOIIBIO TPOMHOTO MHTerpana oobem obmactu V , orpann-
YEHHOM YKa3aHHBIMU ITOBEPXHOCTSMHU.

Ne V
Bap.
L. y—XZ:Q x=0, y=4, z=0, z+2x=4
2. z=x2, y=0, z=3, y=X
3. y:1—x{ x=0, y=0, z=0, z=X
4. z=4—y% x=0, z=0, z=X
5. 2X+y+z=4, x=0, y=0, z=0, x=1
6. z=1—y{ x=0, z=0, z=2X
7. y—4x2:Q x=0, y=4, z=0, z+y=4
8. z=3—xa y=0, z=0, y=4, x=1
9. z=y% x=0, z=0, y=%, y=1
10. Z=X+2y, x=0, y=0, x+y=4, z=0
11. 4y—x2:Q x=0, y=1 z=0, z+y=1
12. y:1+x% x=0, x=1, y=0, z=0, z=3-X
13. z=2—y{ x=0, z=0, z=2X
14, X+2y+x=4, x=0, z=0, y=0, y=1 (y<1)
15. X+y+2z=4, x=0, z=0, y=0, x=2
16. z=$@,y:0,z:0,y:2x x=1

15



17. Z:2+y2; z=0, x=0, y=X

18. y=3+2x%, y=0, x=0, x=1 z=0, z=2y

19. 2=2x%, 7=2, y=0, y=x+1

21. z=4y®, x=0, 2y=X, y=1 z=0

22. x° +y2=4, x=0, y=0, z=0, z=X

23. z=9-y® 2=0, x=0, y=x-3

24, X+y+z=1 x=0, y=0, z=0, z=2(x+Y)
25, X:yz’ x=4, z=0, z=3Xx

26. y:4x2, y=4, z=0, z=y

27. X+3y+22=6, x=0, y=0, z=0, x=y (X>Y)
281 z=5-y? 2=0, x=0, y=0, x=3

29,

y2+22:4; Z:01 X:01 y:O’ X=5

30. X2+22:47 y:O, Z=0, y=X (y<X)

3agauga 4.10.

Boruuciurs:
(a) 3apsI MPOBOIHKKA, PACIIOIArAOIIErOCs BIOIb KpuBoil L ¢ muoTHOCTBIO
fl(X, y) C TIOMOIIIBIO0 KPUBOJIMHEMHOTO MHTErpajia MepBOro pojia j fl(x, y) ds
L



(b) paboty cuiel f( fl(x, y) fs (x, y)) Byioms Tpaektopuu L ot Touku A 1o Tou-

ki B ¢ moMolpio KprBoNMHEHOr0 HHTErpaa BTOporo poja | fpdx + fody
L

1. f1= X2, fo =xy; L - orpesok npsmoit mexkmy A(0,—2), B(3,0).
2. =2y, f,=-1 L -nyranapabomnbl Y= 3x2 MEXTY A(1,3), B(— 1,3).
3. fi=x+y, fy,=x-y; L -orpe3ok npsamoi Mexry A(1,2), B(3,4)

4. f;=x, f, =5 L - uyerBepTb OKpPYXHOCTH X2 + y2 =1 wMexny
A(L0),B(0,1).

5. fy=4y, f,=X; L -myranapabonsr y=1-— X2 mMexy A(2,-3),B(0,1)

o

fi=2x-y, f,=3; L -nyranapabonsl X= y2 MEXTY A(0,0), B(4,2)

~

fi=x+2y, f,= X? + y2; L - otpe3ok npsmoit mexay A(2,1), B(1,3
1 2

8. fi=y, f, =X; L -uerBepTh OKpYKHOCTH (X —1)2 + y2 =1 mexmy
A(2,0), B(L1)
9. fy=2x+3y, f,=—x; L- myra mapabomsi y=X°/2  Mexmy
A(2,2),B(48)

10. f;=2-x, f, =3y; L - noiyokpy>KHOCTb (X + 2)2 + y2 =1 mexny
A(-1,0), B(-3,0)

11. f,=2y+5, f,=-3x; L- xyra mapaGoms y =2 —x% mexcry A(11),B(0,2)

12. f; = X2 + y2, fo =Xy, L-oTpe3ok mpsaMoil Mexmy A(—l,O), B(O,Z).

13. f;=x-y, f, =7; L - nonyokpyxHOCTb X2 + (y —1)2 =1 mexay A(0,0),
B(0,2)

14. f,=-2y, f, =x; L - ayra mapa6onsr y =2x° —1 mexay A(0,-1), B(L1)

17



15. f;=3x, f,= x2 +y?; L-0Tpesok mpsamoil Mexy A(2,0), B(3,4)

16. f, = X + Sy, f, = y2; L - 9eTBepTh OKPY>KHOCTHU (X +1)2 + y2 =4 Mexmy
A(-12), B(10)

17. fy=x-y, f, =2x; L - ayra napaGonsr Y = 3x2 MEXKTy A(0,0), B(l,3).
18. f; = X2 + 3xy, f,=y; L-orpe3ok mpsamoil Mmexmay A(0,0), B(1,2).

19. f; = y? - 4x%, fy =X+ Yy; L-deTBepTh okpyxRHOCTH (X —1)2 +(y —1)2 =4
mexay AlL3), B(-11)

20. f;=4x+y, f, =x; L - ayra napaGomst y =3—2x% mexay A(0,3), B(L1)
21. f,=-3x%+2y?, f, =x?; L - orpesok npsamoit mexcry A(0,1), B(2,0)

22. f; =—x+2y, f, =2x+3y; L - nonyoxpyxnocts (x —1)* + (y —1)° =2
mexny A(0,0), B(2,2)

23. fy=7x+Yy, f, =y; L - nyra napabosbl X = 2y2 MEXKIY A(0,0), B(Z,l).

24. f; = 2x2 —3y2, fr = y2; L - oTpe3ok mpsMort MexmIy A(O,—Z), B(5,0).

25. f; :3y2, fo = x° —7y2; L - momyokpy>KHOCTh X2 + y2 =2 MeXIy
A(_ ﬁ!o)’ B(ﬁlo)

26. f; =5%, f, =—x+4y; L-ngyranmapabonsr Y= 2x% +3 MEXTY A(O,3), B(1,5).

27. 1, —6x° + y2, fo = X2 —7y2; L - oTpe30oK MmpsMoii MexTy A(2,3), B(—l,4)



28. f;=3x-2y, f,=x+Yy; L-derBepTbOKpyXHOCTH (X - 3)2 + y2 =9 Mexmy
A(3,3), B(0,0)

29. f;=x+5y, f,=3%; L-ngyramapabomsr X=1- y2 MEXKTY A(O,l), B(l,O).
30. ;= X2 +3xy, fr,= y2 - 2X2; L - oTpe30oK MpsMoi MEXITy A(2,4), B(—1,6)

3amaya 4.11.

C moMOIIIBIO TIOBEPXHOCTHOTO MHTETPAIa TIEPBOTO PojIa

Q={[v-nds=[Jlvyny +vany +vgng s
S S

BBIUKCIIMTH pacxox Q KHIKOCTH C IOJIEM CKOPOCTEH
\7(v 1y, 2V 5(x, y,2) v 5(x, Y, z)), npoTeKaroleii 3a €MHKUIYy BPEMEHH depe3

4yacTh S IWIOCKocTH ax + by +cz —d =0, nexarnryo B nepBoM okTante. Exunudnas

HOpMaJIb N HAIpaBjJICHA BHC Ha4Yajla KOOPJAHHAT.

Ne V4 vV, V3 a b c d
Bap.
1 2X+ 2 0 y 3 1 2 6
2 0 2X+Y —7 1 1 2 2
3 X—12 3y+z2 0 2 3 1 8
4 y+5z Z 2X 4 1 3 9
5 X+ 22 0 y+X 1 2 3 6
6 7y X+ 3z 0 2 3 1 4
7 5x y—-1 0 2 1 5 8
8 y X+ 2 yi 1 2 4 6
9 0 2y +12 y—22 3 4 2 9
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10 ya 2X—Yy Z 3 2 1 6
11 X+22 3y 0 2 1 3 8
12 2X+Y Z 0 1 3 2 6
13 5z X—Yy 1 4 1 2 8
14 5 y 2X+3 2 4 1 8
15 Ty +22 0 X—2YV 1 4 2 6
16 y 2X + 2 5 5 3 1 1
17 Z+2X y 3 3 5 1 1
18 3y X+ 22 0 3 1 2 6
19 y + 3X —7 4 2 1 1 4
20 0 5x — 4y 27— X 1 2 4 6
21 3y+z 0 X—1Z 1 3 2 6
22 2X—y X+ 2z 4 2 3 1 6
23 Ty +2z 4 X—2 2 3 4 9
24 z-3y 3X+2 0 4 2 1 8
25 7y +3 Z+X -8 3 1 5 1
26 2y — X X—212 10z 3 4 1 8
27 8y + X oy Z 1 4 3 1
28 2X Z y+z 3 4 2 8
29 X —3y 0 8-z 2 4 3 1
30 7 8y +2z Z 4 3 2 9




4. TIPUMEPBI PEHIEHMA 3AJAY KOHTPOJIBHBIX PABOT
4.1. PellieHre TUIIOBOTO BapUaHTa KOHTPOJIbHOU paboThl Nel
3anaua 1.1. Jlana cucrema JMHEHHBIX HEOAHOPOIHBIX ANTeOpanvecKuX ypaBHEHUM

X1 +2Xy — X3 =6;
2X1 — X9 + X3 =-1;
3X1+X2 +5X3 =0.

CoBMeCTHOCTb TaHHOW cUCTeMBI TpoBepuM 1o Teopeme Kponekepa-Kanemmm. C

MIOMOIIIBIO JIEMEHTAPHBIX MPEe0OPa30BaHUN PACIIMPEHHYIO MaTpuily A TMpHUBEIEM K
TparnenueBuaHoN Gopme

1 2 -1 6 1 2 -1 6 1 2 - 6
A=l2 -1 1 -1 ~ |0 -5 3 -13| ~ |0 -5 3 -13
3 1 5 0 0 -5 8 -18 0 O 5| -5

CnenoBarenbHO, rangA =rangA =3 (4ucily HeU3BECTHBIX CUCTEMBbI). 3HAYUT, HC-
XOJ[HAsI CHCTEMa COBMECTHA M IMEET €IMHCTBEHHOE PEIICHHE.

Aq Ay Az
a). Ilo popmynam Kpamepa: X1 =—=; Xog=—%; Xo = —=, rjae
). Tlo opmy. pamep 1= 274 3% 4 I
1 2 -1 6 2 -1
A:\A\:Z -1 =-25; A=-1 -1 =-25;
3 1 5 0O 1 5
6 -1 1 2 6
Ay = -1 =-50; A3=2 -1 -1=25.
3 0 5 3 1 O
Haxomum X -25 = = -50 =2; —é——
17 577 27 577 BT g



0). C nomoltipio 00paTHOM MaTpullbl X = AH, e A7T- oOparHasi MaTpuIla

K A, H - cTonber npaBbix yacTeil.

. A1 Ao Agg
-1
A :W A Ap Agp |
Az Az Ags
PR T a2 Y.
171 5 7 273 5
A 1o A 1.
21 = g =1L 29 = g =8
YU I Y A L -1_,
817, 179 2=, 773
PemeHHe CUCTCMbI
W[ |6 -1 3|| 6
= X2 = '7 8 '3 —1 =
25
X 5 5 -5/|0
T.e. X =1 Xo =2, X3 =—1.

B). Hama cucrema skBrBasieHTHA

X1 +2Xy — X3 =6;
—5Xy —3X3 =-13;
5X3 =-b.

_1_ .
1_ )
2
1

2
=-9.
-1




(mpsimoii xox ["aycca coBepIlieH Mpyu HAXOXKACHUU PAHTOB MaTpull A U A ).
Torma X3=-1, Xo =(=13+3X3)/(-9) =2, X =6-2X, +X3=1.

3agaya 1.2. PemmTh OJHOPOAHYIO CHCTEMY JIMHEHMHBIX alreOpanyecKux ypaBHE-
HUU

3X; +4Xy — X3 =0;
X1 —3Xy +5X3 =0;
4%y + Xy +4X3 =0.

C noMoIIbIO 3JIEMEHTapHBIX PeoOpa3oBaHuii MaTpuIly A MPHUBEAEM K Tparerye-
BUJIHOM (hopme

3 4 -1 1 -3 5

A=1 -3 5| ~ |0 13 -16
4 1 4 0 O 0

CnenosatenbHo, rangA=2<3 u cucrema UMeeT OECKOHEYHOE MHOKECTBO pellie-

HUM, 3aBUCAIIMX OT 3-2=] mpou3BOIBHOM MOCTOSIHHOW. McxomHas cucTteMa SKBUBA-
JICHTHA

{Xl — 3X2 + 5X3 =0;

13X2 —16X3 :O.
16x 17x
Otkyma Xp :133, X1:—133 :

ITonaras X3 =C (IpoHU3BOJILHON OCTOSIHHON), UIMEEM

_17c _16C

=, Xy =—, X2 =C.
1713 2713 3

3amaua 1.3. Tlo xoopaunaram Touek A(—5;+1,6), B(L4;3), C(6;3;,9) naiitu:
> 5> >

a). Moy Bextopa @ = AB—BC.
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_)

N
= AB—BC = (1 4;-9);

_)
a

;B:(G;B;—S); B_C)3=(5;-1:6);

B=12+4%+(-9f = [1+16+81=-/98.

- > o
0). CkamsipHOe npon3BezieHre BektopoB a u b =BC.

(a,0)=1.5+4-(-1)+(-9)-6=—53.

- > > >
B). Ilpoekmuio Bektopa C =BC HnHaBektop d = AB.

g:(?g):6-5+3.(—1)+(-3)-6: 9

np_, .
Py \ J36+9+9 ./54

r). Koopmunars! Toukn M (X1 ,YMm 2\ ), Zemsment otpe3ok A= AB B oTHOILIE-

mmm 1:3; A= ; CrenoBarenpHO:

—5+1-1 1+1 4 6+1 3
M 1 2 M 1 7 M 1 4
1+— 1+- 1+—
3 3

- > >
3anava 1.4. [lansl BekTOpel &, b, C. Heobxomumo:

- >
a). Haiit MoyJib BEKTOPHOTO TIPOU3BEACHHUS { c,b J .

- >

-
! -
3 =10i -6 j+14K ;

w O )
NO?\_J,

-1




=102 + (-6)2 +14% = /336

- >
G
> o

6). IIpoBepuTh, OYAyT JIM KOJUIMHEAPHEI MIIM OPTOTOHAJIBHEI J1Ba BekTopa @ u b .

X Z
VcIloBHE KOJUIIMHEAPHOCTH JIByX BEKTOPOB & = Ya _%a
Xo Yo Zp
4 0 4 > o
Tx. _{* g%, TOBKIOPa @ 1 b HekomwMHEAPHDL.
- -

YcnoBue opTOroHaIbHOCTH BYX BekTopoB (a, b) =0.
Tk 4-(-1)+0-3+4-2=4+0, To BEKTOpa HEOPTOrOHAJIbHBI.

B). BhIUuCIMTL cCMelaHHOE MPOU3BEIEHUE TPEX BEKTOPOB

-> o> o e e S e
b k: c=3I

a=41i+4k; =—1+3]+2 3i+5].
4 0 4
- > >
(a,b,c)=-1 3 2/=-96.
3 50
> > >
r). [IpoBepuTh, OyIyT 71 KOMILTaHAPHKI TPH BekTOopa a, b, C.
- > > - > >
Bekropa a, b, c xommianapusl, ecmm (a, b, c)=0.
- > >

M3 nynkra B) (a,b,c)=-96+0, cienoBaTenpHO, 3TH BEKTOPHI HEKOMILIaHAP-

HBI.

3anaua 1.5. Jlans! uetsipe Touku A (4,7,8), Ay(—113,0), A3(2,4,9), A,(189).
CocraBUTh YpaBHEHUS:

a). IInockoctu Ay Ay Ag.

YpaBHEHHE TIOCKOCTH IO TPEM TOYKaM UMEET BUJT

Xx—-4 y-7 z-8
-1-4 13-7 0-8=0, orkyma 6Xx—-7y—9z+97=0.
2-4 4-4 9-8
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0). [Ipamoit A(A,.
YpaBHEHUE MPSAMOI 110 IBYM TOUKAM
X=Xp Y—-Yo ZI-1y x-4 y-7 z-8

= = ,  OTKyza .
=% Y1—Yo 4a-—2 -5 6 -8

B). IIpsamoini A4M , meprneHIUKyIApHON K IUIOCKOCTH Aj Ay Ag.

%
U3 ypaBrenus mwiockoct A Ay Ag criemyert, uro Bektop a(6;,—7;—-9) | A4M, ort-

KyJa ypasHenue A4M nmeer Bua X (; L =Y _78 _? _99.

%
r). Ipsmoit A4N, mapamensHoit AjA,. 3Hauut, BekTop b (—5;6;-8)| AN u
x-1 y-8 z-9
-5 6 -8

YPaBHEHHE 3TOU MPSIMO UMEET BUJT

n). IInockoctu, mpoxomsauield 4yepe3 TOUKy A, NEPHEHAMKYISIPHO K MNPSMON
M A

%
Bexkrop b (—5;6;—8) neprnenaukyIsipeH HCKOMOM TUIOCKOCTH.
3naunt, —5(X—1)+6(y—8)—8(z—9)=0 - ee ypaBHEeHHE, KOTOPOE IPUBOIUT-
cI K Buay 5S5X—6y+8z—-29=0.

e). Borunciuts SING - yrima mesxxny npamoit A A, n miockocTbio A Ay Ag .

sina = cos(A&_A‘ : g) |; AL_& =(-31));

Sina_|—3-6+1-(—7)+1-(—9)|_ 34
J9+1+1--/36+49+81 -/11--/166"




k). Kocuuyc yrna Mexay KOOPIMHATHOW MIOCKOCTBIO Oy H ILIOCKOCTBIO
Alohg.
- —
Bexkrop Kk 1Oy, aBexrtop a lAAyAg. Ilosromy

0-640-(-7)+1-(-9)| 9
Cosg = = .
162 +(=7)2 +(-9)2 /166

3amaga 1.6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, IMPOXOMAILIEH 4Yepe3 TOUYKH
M (4,31) u N(—2,0,—1) mapasensHo npsiMoid, mpoBeaeHHoM yepe3 Toukn A(11,—1) u

B(-310).

N - -
Haifty BeKTOp N , MepIeHMKYIIAPHBIT HCKOMOH miockocTr. Bextop N1 MN

- > - - >
n L AB, crenoBaresbHo, B KadecTBe Bektopa 1 moxno B3t [MN, AB].

MN = (—6-3-2): AB = (—4,0):

P§ Kk
- - —>—>E>

[MN,AB]=-6 -3 —2=-3i+14 j-12
4 0 1

Torna ypaBHeHue uckomoit iockoct —3(X —4) +14(y —3) —12(z —1) =0, xo-
TOopoe mpuBoaAUTCS K By 3X —14y+12z2 +18=0.

3amaua 1.7. Haiitn ypaBHEHHE pSAMOM, IPOXOASILEH Yepe3 TOUKY MepeceueHUs
npsMbIx X+ 2y —3=0u X+ 3y —4 =0 neprneHaukysipHo nepBoi npsmoit. Haitnem

Touky My
X+2y-3=0; Xo =1
=
X+3y—-4=0 Yo =1
%
Bekrop a(l,2) mapamuieneH uckomoi npsimoii. [loatroMy ee ypaBHEHHE 3ammIiieM
x—1 -1
KakK = yT ; OHO MPUBOJUTCS K BUAy 2X—Y—1=0.
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3anaya 1.8. Onpenenuts BU MOBEPXHOCTH U TIOCTPOUTH €€.

2

X
a) — 3 + 4y2 + > 22 -2=0. [IpuBeneM ypaBHEHHE K KAHOHUYECKOMY BUIY

X2

-+
12

Z2

+ =1

<
l\)\l—“ o

[Tomy4nm ypaBHEHHE OTHOTIOJIOCTHOTO THIIEPOOIION 1A, OCh KOTOPOTO COBITA/IACT C

1
OX'; momyocu asumurica B miockoctd Y0Z paBubl —— u 2. [locTporM MOBEpXHOCTb.
Y

AZ

\¢
X
2 2
6 3x2+)L _% _o
2 4
2 2 2
X< y© oz
HpI/IBe):[eM ypaBHeHI/Ie K KaHOHquCKOMy BI/II[y 1 ? — E =

OTO0 ypaBHEHHE KOHYCa BTOPOI'0 MOPSJIKA, OCh KOTOPOTO COBMAAET C OChio 0Z.



4.2. PelieHre TUTIOBOTO BapuaHTa KOHTPOJIbHOM paboTel N 2

3 x4 sinx?
3amava 2.1. Haiitm dy/dx, ecmu y=tgInx®” + 5 y=2

1+ X
y = arcsin(y/ X2 + 5X)
X
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x4

Pemenue. a). [l y =tgin x3 + g MMeeM
1+ x
4 '
y =Y g3y +| X | -
dx 1+ Xx°
B 1 (Inxg),+(x4)'(1+x5)—x4(1+x5)’_
cos? Inx3 1+ x5)2
3 5 4 4 3 5
) 1 (X3),+4x (1+x J—x -BX ) 3 +x (4—x J
T 20,3 .3 2 - 2.-.3 2
cos<Inx® x (1+x5j XCc0s“ Inx (1+x5)

6). ina y = 250% .3/x.

2
3

' 1 ,
y’:[ZSinxz) %E+25inx2 _(x3)f:(esinx2-ln2) %/;Jr;_zsinxz S

2.2 (. 2V LTI
=eSINX— 1N -(sinx ) In2-3x + 573 =25X" cosx? (x%) In2-Fx +
3X
.2 4 .2
sinx 2 SInX
+2 =L HSINXT 3 n2cosx? + 5 ..
3,213 3,213
arcsin(\ﬁ + 5X)
B). i y= :

X



!

y' = 12 [(arcsim/x2 +5xj

X

X — x’arcsim/x2 + 5XJ =

4

:12 X 2( x2+5xj —arcsinx/x2+5x =
X 1—(\/x2+5x)

!

P
X< +5x
:12 ; . —arcsin., x2+5x =
X% 1—x%=5X 2+/x2 +5x

:12 X(2X+5) —arcsim/x2 +5x
X 2(1— x2 —5X)\/X2 + 5X

Sanaua2.2. Haiitn d’ y/ dx?, ecm

2 X =t cost:
—sin5x|1+eX |, y—Iny=./x o
y L + ] y y=1/% {y=sm2t.

Perienue

!

' 2 2 2
a). y’=(sin5x)(1+ex j+sin5x{1+eX ]:5(1+ex Jcos5x+

2 ' 2 2
+eX -(xz) sin5x:5[1+ex Jc055x+2xex sin5x;

4

2 2 , 2
y"=5(1+ex J0055x+5{1+ex J(cosSx) +2x'eX sin5x +
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2 2 ) 2
+2x{ex Jsin5x+2xex -(sin5x) =5e* - 2xcos5x +

2 2 x2

2
+5[1+ex J(—SsinSx)ZeX Sin5x +4xe”  sin5x +

2 2 2 2
+10xe*  cos5x = 20xeX cosSx—£25+23eX ]3|n5x+4x2 X" sin5x.

0). uddepenupys ypaBHenue i Y(X) , umeeM

!

Y
y

y-nyf =T y=de

OTKYy/Ia
y = y .
2(y — 1)x/§

JuddepentmpoBanme MocaeIHEro COOTHOIICHHS 1aeT

y" = [y(y - - y((y—1)/x)]=
2((y - 1W)

= z(y_ll)z)iy’(y—l)ﬁ— y-(y’&+ (y-1)- 23&” :

T 2(y-1Px 1) (y&+ (I)j

BHoCs BeIpaskeHre 1715 Y, HaXOQuM

Y = — y L 1 +y—1J
Ay -12x\y-1 -/x )



B). [lepBas mpou3BoaHAas 3a7aHHON MapaMeTpUUYecKd (PYHKIMHU BBIYHUCISAETCS TIO

dhopmyie

, _dy dy/dt_y;
*dx o dx/dt x|

3nech
Xt =cost —tsint, Yyt = 2c0st,

OTKyZa
2cost

" cost—tsint’

’
X

BTopyro nmpou3BoAHY0 BEIYHUCINM IO GopMyJie

, d?y 1 d(dyj_ 1 d( 2 cost j_
’ dx? x; dt cost —tsint dt { cost —tsint

dx

= ( 2 i) ((cost)'(cost —tsint)—cost(cost —tsint)’):
cost —tsint

2 i i . .
= 5 (—sint(cost —tsint)—cost(-sint —sint —tcost)) =

(cost —tsint)

_ 2(t—3sintcost)
(cost—tsint)®

3azmaya 2.3. Beraucnute npeniesn, moib3ysach mpaBuiioM Jlonmurais:

1
3 7
C Yleax’ o1 1 - nfe)
lim— Ilm(CIQX—;J; lim x™® Y.

x—0  SInX Xx—0 x—0

Pemienue. a). Vickomblii ipeen sIBIIIETCs] HEONPEACIEHHOCThIO TUTIA 6

1o paBwity Jlomurass
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3 7 !
Shrax’ -1 (V1+4X ‘{) iy
li sinx? =lim N =lim 5 =
0 0 i 0 —
= X_> (sm X ) 7 3(1+ 4x" )3 .cos x’ (x7)
_lim 28x° 28 1 28 4
- ? 21 ? 21 3
0 0
~ 21(1+ 4X7F cosx’ - x° “ (1+ 4X7F cosx’
0). [Ipenen sBsieTcss HEONPEACIEHHOCTHIO BHIa 00 — 00, TIO3TOMY BHAyayie €ro
0 o0
HaJ10 MpeoOpa3oBaTh K BUILY 0 Wi — !
o0

a=lim| ctg 1 — i XCOS X —sin X
ool x) g xsinx

K nocneanemy (tuna 0/ 0) MOKHO MpUMEHATH MpaBuio Jlomuraris:

!/

. xcosx—sinx .. (xcosx-sinx) .. (-xsinx)
a=lim : =lim v =lim_ :
X—0 XSsIn X X—0 (Xs|nx) x—>0 SIN X+ XCOS X

[lomy4yeHHblld Tipeen BHOBB siBisieTcss HeonpeaeneHHocTeto 0/0, mostomy mo-
BTOpHOE NMPUMEHEHHE TIpaBUJjIa 1T

1
i (xsinx) . XCOSX4+sinXx
a=-]im - ,=—I|m2 — =0,
x—0 (SiNX+XC0sX)  x—02COSX—XSINX

B). [Ipenen siBisieTcst HEOMpeneNeHHOCThIO BUIA 0%, x KOTOpOM yI0OHO mpuMe-
HATb clieayrommi npueM. O603HauuM

2

y:X|n eX_X |ny: 2|nX .
Inle* —1

Torma



| limIny
limy=Ilime"Y =e 0 | (1)
x—0 x—0

Brrunciim BcnoMoraTeibHbIN IIpeaci

In x (Inx)

liminy=2lim =2lim—— =
x—0 x—0 |nle* =1 x—0
S
X X X
=21im ® 1=2Iim£e—ll:2lime:2.

x—0 x - e¥ Xx—0 (Xex) x—0 X + xe*

Hckomplit ipezen corsacHo (1) paBeH

limy= e?,
x—0

2
3anaua 2.4. MccrenoBats GyHKImIO Y =1+ €% 1 mocTpouts ee rpaduk.

Pemrenne. OOmacTeio OIIPCACIICHUA ABJIACTCA BCA JICCTBUTEIIbHASL OCh QX‘ < OO)

I[JBI OTBICKaHHWA Y44CTKOB MOHOTOHHOCTH HAXOJUM

y' = (e‘xz +1J _ _oxe X .

Torma Y >0 mpu X<O (unrepsan Bospacranms), y' <0 mpu X >0 (urrepsan

yobBanmst). Touxa X =0 spisiercs cranmoHapHOM, TOCKOIBKY y’(O) = 0. IIpu nepexo-

e gepes X=0 npomsBommas MeHsieT 3HaK ¢ IUIIOCA HA MHHYC, modtomy mpu X =0
(GYHKIIMS UIMEET JIOKATbHBIA MAKCUMYM.

I[J'ISI OTBICKAaHH Y4ACTKOB BBIITYKIIOCTH UCIIOJIB3YCTCA BTOPAA ITPOU3BOAHAA

!

y' = —2(xe‘X2 ) =22 - 1)e

2

2
Mpn 2X°=1>0 ym | >1//2 6Gyner y">0 u dynxumusa Bormyra; mpn

X/<1/+/2  y"<0 u QynKkupns BemIyKIa.
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BGpTI/IKaJ'IBHLIX ACHMIITOT q)YHKHI/IH HC HMCCT. I[JIH OTBICKaHMs HAKJIOHHBIX

ACHUMIITOT Y = axX + b BBEMUCINM
2

—X
a= IimM: limi™® " _o, b- lim(y —ax)= Iim(1+e‘xz):1.

x—=0 X Xx—0 X Xx—0 Xx—0

[Tosromy pu X — *oo (hyHKIMS UMEET acuMnToTy Y =1.
PesynbTaThl HeceoBanus ¢ yaetoM detHocTr dyrkmmn (y(—X)= y(x)) moxasa-

HbI Ha Tpaduke
Y A
//.
I T X
2 O 1k

4.3. PeliieHre TUIIOBOTO BapUaHTa KOHTPOJIbHOU paboThl N 3

3azmaya 3.1. Haiit rpagvieHT U ypaBHEHUS KacaTelIbHOW IJIOCKOCTH U HOPMAJTU K
3a1aHHOiT TIoBepxHOCTH S B Touke M(Xg, Yo, 2Z0)-

S:x?+2y? —32° +5x—7z+18=0, Mg(1-12).

Pemienune. O6o3Haunm f (X, Y, Z) =x? + 2y2 —3z% +5x—7z+18.
Torna

g((x, y,Z) =2X+5, gfy(x y,z)=4y, ?;(x y,2)=-62-7,

of

(1-12)=7, 8y(1,—1,2)=—4, ot

o

of

a 1-1.2)=-19.
Fv (L-12)



gradf(x,y,z)=(2x+5,4y,~62 —7)=(2x+5)i + 4yj — (62 + 7)k;
gradf (Mg)=7i—4j-19k..

Bemunna Ir'palUCHTAa

gradf(My)=-/49+16 +361 = /426 .

VYpaBHeHUE KacaTeIbHOM TIOCKOCTH, UMEIOIIeH HOpMalbHbINA BeKTOp (7,-4,-19) n
npoxozgsmen uepes M g, sanuercs

7(x=1)—4(y +1)-19(z —2) =0,
niim

Ix—4y—-19z+27=0.

Hopmanbhas npsimast umeeT Hanpasisonuii Bexktop (7,-4,-19) u npoxoaur uepes
My (L,—1,2), mostomy ee ypaBHeHHs

x-1_ y+1_ 7-2

7 4 19

3anaya 3.2. Haiftu HauGosbliiee 1 HaUMEHbIee 3HaueHUs: QYHKIWU Z = Z(X, y) B
obnactu D, orpaHu4eHHOM 33 JaHHBIMU JTUHUSIMU:

z=x2+y2—xy—3x; D:y+2x=6, y=0, x=0.

Pemienne. O6nacts D nokazana Ha pucyHke (TpeyroisHUK OAB).

A

B(0,6)

v

0
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CT&HI/IOHapHBIG TOYKU ABJLIIOTCA PCHICHIIMU CUCTCMBbI ypaBHCHI/Iﬁ

a—Z=2x—y—3=O, 6—2=2y—x=0,
OX oy

OTKyJia HaXOJUM TOUKY C(Z,l), MIpUHAJJICKANYI0, KaK BUJIHO U3 PUCYHKA, 00JIacTH

D . B aTo0ii Touke Z =-3. (2)
HccnenyeMm (HyHKIUIO Ha rpaHuiie ooaactu D.

Otpe3ok OA. 3pmece Y=0, 0<Xx<3 u z= X% — 3X. CraimoHapHble TOUYKH
onpenensirores 3 ypaBuenus: Z2' =2X —3=0, otkyzna X = 3/2. B 3t0ii TOUKE

9
=——. 3
1==, (3)
Ha xonmax orpeska
z=0 (x=0), z=0 (x=3). (4)

Orpesok AB. 3nech y=6-2x uz=7x —33x+36 (0<x<3) U3 ypapuenus
z' =14x — 33 =0 naxogum X =33/14 u

81
Z=——. 5
23 ()
[lpu Xx=0 wumeem
z=36, (6)

Otpe3ok OB. 3mecr x=0,z= y2(0 <y< 6). IMockomeky z'=2y#0 mpu
0<y<6, dbyHKIUS HE UMEET CTAlMOHAPHBIX ToueK. 3HaueHus ee mpu Yy =0, y=6

ObLUTH BBIYKCIIEHBI B (4), (6).
N3 pesynbraros (2)-(6) 3akmrodaem, 4To

,Y)=36, ' Y)=-3,
max z(x,y) min z(x,y)

npuyeM HauOoJiblliee 3HaUeHue aocturaercs B Touke A(3,0), HauMeHbllee - B TOU-



ke C(2,1).

2
3anaya 3.3. Haiitu nonueiii nuddepeniman GyHkmmu Z = Xy - e,

Pemenne. YacTHbIE MPOU3BOAHBIC PABHBI

Z)Z( = yeSX2 + XY 5 .10x = ye5x2 (1+10x2) —=xe

[ToaToMy

0z oz 2\ 5x2 5x°2
dz="dx+ —dy=ylL+10x“ ] e dx+ xe " dy.
ox oy y Y( ) y

3anaua 3.4. HaiiTi yacTHBIE IPOM3BOIHBIE BTOPOTO Topsiaka GyHKImM Z = X .
Pemenune. CHavasia HaXOAUM YaCTHBIE IIPOU3BOAHBIE TIEPBOTO MOPSIKA!

oz _ yxV7L, % _xYlnx.
OX oy

3arem, nuddepeHIpys HaliIEHHbIE YaCTHbIE IPOU3BOHBIE, TIOTY4YUM YaCTHBIE
MPOU3BOJHBIE BTOPOTO MOPSIKA JAHHOW (DYHKIIWU:

39



2
ox2  Ox\ ox

2
%:%[%)zxy-Inx-Inx:xy(Inx)Z;
oy
2
%:%(%):xy‘l+yxy‘1lnx:xy‘1(1+ ylInx),
X X
0’z o (e 1 1
— = Z =y nx+xY ==
oxoy  ox\ oy X

=y nx+xY T =xY 2 (yInx + 1),

%z 0%z

oxdy  oyox

3anaya 3.5. BeruuciuTh 3HaY€HUE TPOU3BOTHOMN CI0KHOM (DYHKIIMU

2
u=u(x,y)=arccos”

rae
_ _ _ _ —t241
x=X(t)=1+Int, y=y(t)=-2e"" *,
npu t =ty =1 ¢ TOYHOCTBIO 10 IBYX 3HAKOB IIOCIIE 3AIATOM.
Pemienue. Tak kak ciokHast (yHKIMsL U 3aBUCHUT OT OJHOM NepeMeHHOM t uepes

MPOMEKYTOYHBIE NIEPEMEHHBIE X MY , KOTOPbIE B CBOIO OYEPEb 3aBUCAT OT OJHOM TIe-
PEMEHHOM 1, TO BBIUMCIISIEM MOJIHYIO TPOU3BOAHYIO 3TOHM QYHKIMHU 10 hopmyIie



du_oude oudy
dt  oxdt oy dt

u__ 1 &1 1 [ x (-2t ) ()=
dt xb oyt x4 y?

1y 2xL1_2xe_tz+1_tJ_

Jy? = x4 NACE

Beraucmim X 1 Y npu tg =1:
x(1)=1+In1=1,
y1)=—2e11=2e0=2,

[loncraBum 3Havyenust X =1,y =—2,t =1 B BeIpaxkenue npon3BoaHoM. [Tomyunm

1 (-2)

dtl,  J4-1 (-2) J3 3

4.4. PelieHre TUIIOBOTO BapUaHTa KOHTPOJIbHOU padoThl Ne 4

3agaua 4.1. C nmoMoNIbl0 UHTETPUPOBAHHUS 10 YaCTSM BBIUMCIIUTH HEOIPEIEICH-
HBIN UHTETpat OT GyHKIWHU Buma (/X + 3)COS2X.

Pemenue. [Tockompky

jcos 2xdx = ;c052xd (2x) = ;sin 2Xx+C, d(sm;x} = Cc0S 2xdX,

VMICKOMBIW UHTErpajl paBeH
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sin2x

j(7x+3)c032xdx:j(7x+3)d( J: ;(7x+3)sin2x— ;jsinZXd(7x+3) =

= 1(7x +3)sin2x — 7jsin2xdx: 1(7x +3)sin2x + zcost+ C.
2 2 2 4

3anaya 4.2. BeMUCIUTh HEONPEIEIEHHBI NHTErPaJl C IOMOILBIO Pa3loKEeHUs Ha
x2+2
x(x2 —4x+3)

Penienume. HOCKOJII)Ky CTCIICHb MHOI'OWJICHA B YHMCIHUTCIIC HC MCHBIIC CTCIICHHU
SHAMCHATCIIA, CJICAYCT BBIIIOJIHUTL ACIICHUC!

npocreiiime qpoOu MOABIHTErpATbHON (PyHKIMH

x*+2 13x2 —12X + 2 13x2 —12X + 2
=X+4+ =X+4+

X .
X3 — 4x2 + 3x x3 — 4x2 +3x X(x=1)(x-3)

[IpaBuibHY0 JpoOb pa3inokuM Ha IMpocTeiime Jpodu

13x% —12x+2 C
=—=+

_ G, G G
X(x=D(x-3) x

Xx—1 x-3

MeTtoaoM HeonpeneieHHbIX K03(h(OUITMEHTOB HAXOIUM

Ci(X—=D(x—=3) +Cox(x—3) +C3x(x—-1) =13x% —12x + 2,
OTKyJa
C1+C2 +C3 213, 4Cl+3C2 +C3 212, 3C1—3C2 =2.

Pemas 31y cucreMy ypaBHEHUM, UMEEM
1 9 203
Ci=— -7 Co="2",
715 715 > 15

Hckomblii MHTErpas paBeH



4
I (x™ + 2)dx —I(X A)dx+ 1,dx 3. dx +203I dx
X(Xx =1 (x—23) 15 S 59x-1 157x-3
2 J—
X—+4x+iln|x| 3Id(x 1) 203Id(x 3):
2 15 5 -1 15 X—3
x? 1 3 203

=—+4x+ —In|x|-=In|x-=1|+—In|x-3|+C.
2 15 5 15

3anaya 4.3. BeIYMCIUTH ¢ TOMOIBIO [TOJICTAHOBKH HEOIIPEICIIEHHBINA UHTErpajl OT

T \ 3+x

3+ X
Pemienue. Beimonanm moacrtaHoBky .|—— =1. Paspemias ypaBHEHHE OTHOCH-
X

3 6tdt
TETBHO X, HAXOMMM: X = ——, dx = s
t° -1 (t° -1
2
Torna uckoMblil uHTerpai 3anuimercs: | = I \/ 3+ Xd = 6_[ ( dt)
t° -1

Pa3znaras nogpIHTErpaJibHOE BBIPAKEHUE HA POCTEUIINE APOOH

t° S DS R I
t-D%¢t+1) t-1 @t-1% @+ (t+1)?

U PACKpbIBasi CKOOKU B PABEHCTBE

At—D)E+1)2 + Ayt +1)% + Ag(t +1)(t —1)% + Ay (t —1)% =t2,

MNPpHUXOJUM K COOTHOIICHUTIO

t3(A] + Ag) +12 (AL + Ay — Ag + Ay) +t(—A + 2A, — Ag — 2A,) +
+ (A + A+ A; +A4):t2.

Cucrema ypaBHEHU OTHOCUTENIBHO Ay, Ay, Ag, A4 3anmiercs
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AL+ A3 =0;

A+A -A3+AL =]

- A +2A, - A3 -2A4 =0;
-A+A+A;+A,=0.

1
Pemas ee meronom ["aycca, Haxonum A = 4 A, =

1 1 1
g Ty Ny

Hckombliil HHTETpa paBeH:

1.dt 1 dt 1.dt 1 dt
e+ -+ =
47t-1 47 t-1? 47t+1 47 (t+1)?

:—§ In|t—1|—i—ln|t+l|—i +C=
2 t-1 t+1

3 3+x

il

-1-— /3+X +C.
3+x /3+x i1

3amada 4.4. BeMuCIMTh ¢ TOMOIIBIO MOACTAHOBKY HEOIPEIEIICHHBIN UHTErPall OT

GbyHKIH -
2+7sIn“ X

. X .
Pemenune. YHuBepcanbHOU ABIISETCS MOACTaHOBKA T =1Q > JUIs KOTOPOW HETPY/I-

HO MPOBEPUTH PABEHCTBA

cosi— 1 sin—= ¢ COSX—2C052X—1—1_t2
J14x? 2 14t2 1+t2
] . X X 2t 2dt
smx=25|n—005—=72, dx = 5
1+t 1+t

[ToaTOMY MCKOMBIN MHTETpa CBOIUTCS K CIY4al0 WHTETPUPOBAHKS palOHATb-
HOM ApoOu



] dx ] (1+t?%)dt
2(1+1%)% +28t%

(7)

2 +7sin? x -

OnHaxo B psizie cirydaeB 0osee yI00HbI TIOJCTaHOBKU:

(1) t=sinX. Torma COSX=\/1—t2, dx:Jdtiz;
1-t

(2) t=CO0SX. Torma sinx=+1-t%>, dx=-— at_.

\/1—t2 ’
t

sinx = dx = dt

1
N Aet2 T 1+t?

[loncranoBku 1,2 MPUBOJAT K TMOABIHTETPABHBIM BBIPAKEHUSIM, COACPKAIIUM
pauKa, v ModTOMY HellenecooOpasHbl. [ moacTaHoBKH 3 MPUXOJUM K MHTETpaly,
Ooutee poctomy, 4eM (7), 1 JIETKO MPUBOJIAIIEMYCS K TAOTMYHOMY:

(3) t=tgx. Torma cCOSX=

=] a1 a3 arctgg—t+c——1 arctg(BthJ+C
ot +2 9 PV 92 T2 32 J2 )
i el
3

3anaya 4.5. Berauciauts miomaas (GUrypbl, OrpaHIYEHHON JTMHUSMU:

a) y:x2+3, y=In(2x+1), x=0, x=2;

6) y=-/x, y=4X—;, x=0, X=L

Pemenue. a). Paccmotpum BCIIOMOT'aTEbHYIO (byHKLHMIO

z(x) = X2 +3— IN(2x +1) Ha otpe3ke 0 < X < 2. [Tnomane BEUUCISACTCS TIO POPMYJIC

2
S ={]z(x)| dx.
0

Uccnenyem z(X). OueBumno, uto Z(0) =3> 0. Ilockonbky
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2 Ax+D(x-1/2)
2Xx+1 2x+1

z'(X) =2x —

HETPYAHO MPOBEPUTH, YTO Z(X) IOCTUraer B Touke X =1/2 nokaabHOro MUHH-
myma, npuueM Z(1/2)=3,25—-1n2>0. Kpome toro, z(2)=7—-In5>0. Iloaromy
HanMeHbllee 3HaueHue Z(X) Ha [0,2], paBHoe Z(1/2), monoxuTenbHO, U, 3HAYMT,
Z(x) > 0. Nmeem

2

2 2 3
S =[z(x)dx= I(x2 +3—In(2x +1))dx =(3+3x}
0 0

2
— [In(2x +1)dx =
o O

2
= 26—jln(2x +1)dx.
3

Breruucss HHTCTPpAJI 110 4aCTAM, HAXOJUM

2 2xdx 3
02x+1

2 2
[In(2x +1)dx = (xIn(2x +1))\§ — [xdIn(2x+1) = 2In5 -
0 0

2 2
:2In5—j(1— L jdx:2ln5—x§+1 9@+ _oins—2+ Linjax+1) % =
oL 2x+1 2, 2x+1 2
=§m2—z
2

[Toatomy S =32/2-5In5/2,
0). 3mechb z(x):\x—4x+; Ha 0<x<1. WNmeem z(0)=3/4, z(1)=-9/4,

U, clenoBarebHo, Z(X) MeHsieT 3Hak. Haiinem uMHTEpBasbl, I7I€ OHA IMOJIOKUTEIbHA
wi otpunareiabHa. OTbiCkuMBasi KopHM ypaBHeHusi Z(X) =0 Haxomum 3Ha4YeHHE

Xl:él‘r’ nosromy Z(X)>0 mpum 0<x<1/4 m z(X)<0 mpm 1/4 < x<1. Uckomas

TUIOIIA b paBHA!



1/4 1 1/4 1
S= [ z(¥dx+ [ (~z(x))dx= [ z(x)dx— [z(x)dx.
0 1/4 0 174

Brruncisiem HeonpeneneHHbIN NHTErpall

3
1 2 5
F(x):jz(x)dx:j(x&—4x+z)dx:Sx2 —2x? +)2(+C.

Torna
1/4 1 1 1 1
S= F(X)\0 — F(X)\ll4 = F(AJ -FO)-FQ)+ FL4J = 2F(4J -FO)-FQ=
3 2
=2 2-(1j2 —2(1j +1c —C—(2—2+1+C):1.
3 \4 4 2-4 3 2
3amaya  4.6. Borancmute TUJIOIA/Ib, OTPaHUYECHHYIO KpHBOU

() =3(1/2 —Cc0s3p) B NONAPHOI CUCTEME KOOPUHAT.

Pemienne. KpuBas onpeznenena ans Tex 3HaueHWd ¢ w3 uHTepBasia 0<@p<2r
(wm -7 <@<r), Ipu KOTOPHIX BbINOIHAETCS ycioBue p(@)=>0. HepaBeHcTBO
cos3p <1/2 umeer pemienust 7/3+2xnN<3p<5x/3+2zn (n=0,£1,£2,...) wm

- (8)

27rnS S5—7[ 27 n
3 9 3

V4
4+
9

O6mnactu (8) mpuHaiexat natepBany 0< ¢ <27 npu 3Hauerusx N =012, T.e.

St Tr_, A Br_ 1r

<p<-—,
=79 9 9 9 9

T
9

[Tnomane BeraucseTcs 1Mo opmyie
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15719 71 2 111719 g 2
s== | 9(E—cos3goj dg0+5 | 9(5—0033¢j do +

2 7l9 719
17719 2
+1 | 9(l—c033¢j do.
21372'/9 2

Brrancisist HeonpeneneHHbIN HHTErpall

2
Flp) = I(% - COS3(pj do= j(l — 053¢ + c0s° Bgojdgp =

1 sin3p 3p sin3p  sinby
=—@ - +— | (L+ cos6e)d + +C,
27773 I ( P)o ="~ 12
HaXOJUM
9 5219 117/9 17719y 37w
:E(F((D)‘ﬂlg +F(§D)‘77z/9 +F(p )‘137r/9)_ 2
y T dx
3anaya 4.7. Bbrauciauts HECOOCTBEHHBIN UHTETPaT .[2— WJIN J0Ka3aTh
X“+7X+12

€ro pacxoanMocCThb.

Pemenue. CoryiacHO OIpee/ieHuI0 HECOOCTBEHHOTO MHTErpaia ¢ OECKOHEUYHBIM
MpeIeJioM UMeeM

= |lim

T & dx
2x2 +7x+12 a—>002X2 +7x+12

ITockonbKy KOpHSIMM TpeXWIeHa B 3HaMeHaTene OynyT X, =—3, X, =—4, To

11 G G
X2 +7x+12 (X+3)(xX+4) x+3 x+4




MetogoM  HeompeneneHHbIX — KOA(h(UIIMEHTOB  HAXOJIUM C, +C, =0,
4C; +3C, =1, otkyna C; =1 C, =-1. Ilosromy

a
—————=—dx=(In|x+3|-In| x+4) =
£x2+7x+12 i(HB X+4j :
In(a+3)—In(a+4)—In5+In6=In 1274
5 a+3

3HaueHre HECOOCTBEHHOTO MHTETpajia paBHO
. 6 a+4 6 a+4 6
lim|In=—1In =In=—1In| lim =In—.
a—o\ 5 a+3 5 asma+3 3)

3amaya 4.8. BbMUCIATE MacCy HEOJHOPOIAHOW IUIACTUHBI, OTPAHUYECHHOMN 3a/1aH-
HBIMU JIMHUSIMU Y UMEIOIEHN TOBEPXHOCTHYIO TUIOTHOCTE (X, Y).

D: y:8x2, x=0, x=1 y=-2X; r(X,y)=7x+yY.

Pemenne. Bun oGmactu mokaszaH Ha pUCyHKE.

AY

X

-2 -

Macca rmmacTuHbl M 3aIUIIETCs ¢ MOMOIIBIO IBOMHOTO HHTETpasia

=] r(x, y)dxdy = || (7x + y)dxdy .
D D
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CaezieM JIBOMHOM MHTErpasl K MOBTOPHOMY MHTErpay

8x°

1 8x? 1 y2
m=[dx [ (7x+ y)dy—jdx[?xy+}
0 -x 0 2 _x

1 242 2
=j{7x-8x2+(8X ) —7x(—x)—(_X) de:
0 2 2

1 5
:j(32x4 +56x° +13x2jdx= 32X7+@x4 +£x3
0 2 5 4 .

3anaya 4.9. Berauciuth ¢ MOMOIIBIO TPOMHOTO MHTErpajia o0beM obiactu V,
OTpaHMYEHHON YKa3aHHBIMH IIOBEpXHOCTsAMH: V: y=8-2x%, z=0, y=0, x=0,
Z=2X+Yy.

Pemenue. O6nacts V u3o0pakeHa Ha pUCYHKeE, rae mudpamu 1, 2 0003HaYEHbI
napaboNMUeCKUi IUIHHADP Y=8-2X2 U IIIOCKOCTh Z=2X+y COOTBETCTBEHHO; OCTAJILHBIE
ypaBHEHUS OTBEUAIOT KOOPAUHATHBIM TJIOCKOCTSIM.

O6wvem ¢ o0acTu MOCPEACTBOM TPOMHOTO MHTErpasia 3aIrIIeTCsI



9 = ||| dxdydz.
\Y

[IpuBenemM HHTErpasl K HOBTOPHOMY

g 2 Yp ‘B
9=[[dS [ dz=[dx | dy [dz.

S Zp 0 Yo Zp

Yepes z,,z, 0O03HayeHb! anmmumMkaTel Touek A,B (cM. puc.), BEIYHUCICHHbIE U3
ypaBHeHui miockocty Z =0 u miockocth Z=2X+Y, T.e. Zp =0, Zzg =2X+ Y. Ye-
pe3 S obo3HaueHa 00JIACTh IUIOCKOCTH X, Y, Ha KOTOPYIO Ipoernupyercs odiacts V .
[ToaTOMYy mpu CBeIEHUU NBOWHOTO MHTETpaja 1Mo o0JacT S K MOBTOPHOMY OPJIU-
HaThl Y., Y, Touek C,D Beruucisiorcs u3 ypaBHeHus Y. =0 U ypaBHEHUS JTUHUH,
SIBJIFOITICHCS TIEpEeCeUeHNEeM NUINHAPUYECKON MOBEPXHOCTH Y =8 — 2x% 1 mwioc-

xoctu Z=0, T.e. ypaBHeHUs Y, =8 — 2x2. VckoMblii 0GbeM paBeH

2 2
2 8-2X 2X+Y 2 8-2x
g=[dx [ dy [ dz=[dx | dZ-ng""y:

0 0 0 0 0
2
2 8-2x° 2 2\
=fdx [ (2x+y)dy=[dx 2xy+ - =

0 0 0 > Jo

2 2), 1 2 2 3 2 .4), 692
=[| 2x{8 —2x~ )+ =8 —2x dX=j(16x—4x +32-16x“ +2X jdx:.

0 2 0 15

3anaya 4.10. BerauciuTh: a) 3apsii MPOBOIHUKA, PACIONAralouIerocs: BAOIb KpH-
BOM L, C MJIOTHOCTBIO fl(x, y)c MTOMOILBIO KPUBOJIMHENHOTO UHTETpajia EPBOTrO POJIA;

b) pabory cumsr F(f;(x,y), f2(X, y)) Bromns Tpaexropuu L ot 1. A 10 T. B ¢ IOMOIIBIO
KPUBOJIMHEWHOTO MHTETPAJIa BTOPOTO POJia.

fi=2x; fy=x-y; (1) L - derBepts okpyxHOCTH (X — 3)2 +(y +1)2 =4
mexay A(3,-3), B(5,-1). (2) L - ayra mapa6ossr Y =1— 2x2 ot A(0,1) no B(1,-1).

o1



Perenyie. a). 3apsi ( IPOBOIHMKA, HMEIOIIEro IIOTHOCTh 3apsina fy(X,Y) BbI-
yucysieTcs 1Mo opmyre

= fy(x,y)dS = [2xdS.
L S

(1). Oxpyx«HOCTB YA0OHO 32/1aTh B IAPAMETPUUECKOM BUJIE:

x=3+2cost, y=-1+2sint (0<t<2r).
VYuactky L cooTBeTCTBYIOT 3HaueHus napamerpa ty <t <tg, rae

3+2costy =3; 3+ 2costg =5;
—1+42sint, =-3; -1+ 2sintg =-1,

otkyga tp=37/2, tg=27. KpuBONIMHEHHBI WHTErpaJl BBIPAKACTCS 4YeEpe3
OIIPE/ICIICHHBIN

q=t f(x(t) y(t))(x'Z )+y" (t))%dt,

IIpUYEM BEPXHUH 3HAK BbIOMpaeTcs pu tg >t, ¥ HIWKHUM - Ipu tg <t,.
B nmanHoil 3amaue

q=2 Zf x(t)(x'z )+y" (t)j%dt _4 2f(3+ 2cost)dt = 2(37 + 4).

s e

(2). Anst myru mapabosibl L ynoOHee HUCIoNb30BaTh YaCTHBIA ciiydail (hopMyJibl
npu t = X:

q= J_erB fl(x, y(x)(l+ va (X)D% dx.

Xa



I[H;Iy:l—ZXZ, 0<x<1 wumeem
1
q=2[x1+16xdx.
0

HCHOJILSYCM IMOACTAHOBKY

4 4c0s° U 2
Torma
Ul U]_ U]_
8y, cos’u 8ycostu 24cos u‘o 24\ cos” uy 24

6). Pa6ora croBoro monis ¢ kommonentamu (X, y), f2(X,y) Broms TpaexToprm
AB 3anmiercs

W = [ f1(x, y)dx+ f5(x, y)dy.
L

(1). JIost ueTBepTH OKPYKHOCTH MPHUBEJIEM HHTETPajl K OMpeaesiecHHOMY 10 (op-
MyJie

W= T OO0+ (0 yOy )t

ta

2r
= [(2(8+ 2cost)- (- 2sint)+ (4 + 2cost — 2sint)- 2cost )dt =

!

2
=2 [(4cost —6sint —3sin2t)dt = 26.

!

(2). Ansa nyru napaGosb
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W = Xj?( f1(x, y(x))+ fo(x, y(x))y'(x))dx = }(ZX + (x ~1+ 2XZX— 4x))dx = —;.

Xa 0

3amaya 4.11. Bpluucauth pacxod  JKAJAKOCTM € TIOJIEM  CKOPOCTEi
9 (‘91(x, Y, z), 92(X, Y, Z), 93(X, Y, Z)), MIPOTEKAIOIICH 32 €IMHUIY BPEMEHH 4€pE3 YaCTh
S ImockocTH ax + by + ¢z —d =0, nexareii B nepBoM oktanTe. EnuHnuHas HopMab

n HaITpaBJICHA BHC HAYaJIa KOOPJAWHAT.

q(xy.2)=2-2x, FH=(xy,2)=1 H=(xy,2)=3y+Xx
a=5 b=4, c¢=3, d=10.

Pemienue. Mickomblit pacxon 1an hopmysioi

Q =jj(91n1 + 9N, + 93n3)dS .
S

EI[I/IHI/I‘-IHaH HOPpMaAJIb K INIOCKOCTH UMCCT KOMIIOHCHTEI

0 a 5 0 b 4 0 C 3
1 = = y 2 = = y 3 = = .
JaZ +b2 +c2 /50 JaZ +b2+c2 /50 Ja? +b2+c2 /50
[ToBEpXHOCTHBIN UHTETPAII MOKHO BBIPA3UTh YE€PE3 ABOMHOM UHTETPAII
e 1 1.2 1,2
Q=[[-=0BI(x vy, 2(x, y) + 48 (X, ¥, 2(x, ¥)) + 393 (X, ¥, 2(x, ¥)) - {1+ (Zx) " + (Z}y) " dxdy,

D /50

TJIc ypaBHEHUE MTOBEPXHOCTH S 3alicaHo B IBHOM BHUJIE:

10 5x 4y

Z(X,Y):g—?—?-

Ob6nacte D sBisieTcst mpoeKIei S Ha IIOCKOCTH X, Y W OrpaHHYCHA JIUHUSAMU

x=0, y=0, 5x+4y-10=0.



BHocst B 1BOIHO# HHTErpani 3aiaHHbIe (PYHKIMH, HAXOAUM
1
Q=[] (62— 28x —11y)dxdy.
9 D

[Tocnennuii 3anuieTcs Yyepe3 MOBTOPHBIA UHTETPa

12 (10-5x)/4 12
Q= 9 fdx [ (62-28x—11y)dxdy = §j dx(62y — 28xy —
0 0 0

11 ((10-5x)/4
27 o

125

(62-28x)(10-5x) 11 (10 —5x)2)dx =

4 32

12
:§(j)(
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CopgepxaHue

OO1ue pekoMeHJalMK CTYACHTY-3a0UHUKY I0 padoTe HajJ KypcOM BBIC-
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Kountponwsnuas paGorta No 2. .. .. i,

Kountponsnasa pabGora Ne 3. .. ... ...
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Kounrtponsruasa pabora Ne 4

[Tpumepsl pemeHus 3aad KOHTPOIBHBIX paldoOT...........

Pemienrie TMHOBOTO BapraHTa KOHTPOJIBHOM paboThi Ne 1 ... . ... ... ..

Permienrie THOBOTO BapraHTa KOHTPOJIBHOM paboThI Ne 2 ... ... ...

Pemienrie THTIOBOTO BapraHTa KOHTPOJIBHOM paboTet Ne 3 ... ... ... ...

Pemenue TumoBoro BapranTa KOHTPOJIBHOM paboTei N4 . ... .........
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