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1.lesn 1 3a1aum y4eOHOI JUCUMILUIUHBI, €¢ MeCTO B y4eOHOM Mpouecce
Leablo n3ydyeHus: TUCHUILTUHBI «MaTteMaTHKay SBJISIETCS MPUOOPETECHHE 3HAHUM U yMEHHH,
MO3BOJIIOIIMX B JAJBHEHIIEM 3aHMMATbCAd HAyYHOW M IPUKIAJZHOM JeATeNbHOCThIO. [Ipm
W3YYEHUH OSTOW JUCUUIUIMHBL  (DOPMUPYIOTCS  OOIIEKYJIbTYpHBIE M NpodhecCHOHAIbHBIC
KOMIIETEHI[MM,  HEOOXOQuMble  JUId  pealu3allud  pa3jiMyHbIX  BUJOB  JIE€ATEJIbHOCTU:
IIPOU3BOJICTBEHHO-TEXHOJIOTUYECKON, HAyYHO-MCCIIEOBAaTEIbLCKOM U IPOEKTHOW. Maremaruka
SBJIACTCS HE TOJIBKO MOIIHBIM CPEACTBOM PELICHMs NPUKIAIHBIX 33a4 U YHUBEPCAIbHBIM SI3bIKOM
HAyKH{, HO TaK)Ke U 3JIEMEHTOM 00111e# KynbTyphl. [loaToMy MaTemarndeckoe 00Opa3oBaHHE CIEIyeT
paccMaTpuBaTh KaK BaKHEHILYIO COCTABIISIOILYIO (DyHAaMEHTaIbHON OArOTOBKY OaKalaBpoOB.
3amaun:
BOCIIMTAHHUE JOCTATOYHO BBICOKOW MaTEMAaTHYECKOMN KYJIbTYpHI;
IIPUBUTHE HaBBIKOB COBPEMEHHBIX BUJ0B MAaTEMaTU4YECKOT0 MBIIIJICHUS;
IIPUBUTHE HABBIKOB MCIIOJIB30BAHMSI MAaTEMATUYECKUX METOJOB U OCHOB MaTe€MaTH4ECKOIO
MOJCIIMPOBAHNUS B IPAKTUYECKOU EATEIBHOCTH.

2. Mecto pucuuminnel B crpykrype OOII BO

HucuunnuHa «Marematukay uuTaercss cryaeHtam l-ro roga oOydyenus (1- um 2-#
ceMecTphl), oOydarolmuMmcs 1O HampaBieHuto noArotoBku 38.03.01-DxoHoMuka, mpoduis
«DKOHOMUKA MPEANPUATHI U opranu3anuii». OTHOCUTCS K 00s13aTeNIbHOM YacTH y4eOHOro IJIaHa.

HeoOxomuMbiMHu ~ yCIIOBUSIMU JUIS  OCBOCHMSI JIUCHUIUIMHBI SIBJISIFOTCSI: 3HAaHUE OCHOB
3JIeMEHTapHOU MaTEMaTUKH, YMEHHS aHAJM3UPOBATh U BBISBIATh 3aKOHOMEPHOCTH U OCOOCHHOCTH
SBIIGHUW M TPOIECCOB, BJIaJICHUE HABBIKAMU CAMOCTOSITENILHOM pabOThl M MOCTOSHHO TOIOJHATH
CBOM YpPOBEHb 3HAaHMM B CBE€T€ COBPEMEHHBIX TEHIACHUHWI pPa3BUTHUS MAaTeMaTUYECKOrO
WHCTPYMEHTapHUs 17151 PEIICHHS SJKOHOMHYECKHUX 3a/1au.

Hucuunnuna «Beiciiasgs MareMaTtuka» MPEACTaBIsieT COO0W  HW3JIOKEHHE OCHOBHBIX
MOJIOKEHUH MaTeMaTHKH, HEOOXOIUMBIX JUIsi TIOHMMAHUS U HCIIOJIb30BAaHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX M S KOHOMUUYECKUX TUCIUILINH B TPO(PECCHOHABHOMN AeSATEILHOCTH.

OcHoBbIBaeTcsi Ha 6a3e AUCIMILIAH dJIEMEHTapHON MaTeMaTUKH (IIKOJBHBINA Kypc anreOpsl,
T€OMETPHUHU, JIEMEHTAPHBIX (PYHKIIMA ¥ OCHOB MAaTEMaTUYECKOT0 aHaIn3a). SBISIETCS] OCHOBOM IS
M3y4YeHUs CIEAYIOIMNX IUCHMIUIMH: «Teopus BEpOSATHOCTEH M MaTeMaTHYecKas CTAaTHUCTHKa»,
«Cratuctukay, «MUKPOIKOHOMHKA», « IKOHOMHKA MPEANPUITHIY, «DUHAHCHIY, «/{eHbIU, KPEeIUT,
6aHkn», «byxranrepckuii yuér».

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS COAEPKAHUA TUCHUIINHBI

[Iportlecc wu3ydeHus OUCHUIUIMHBI «MaremMaTuka» HampaBlieH Ha (OpPMHUPOBAHHE
CHEAYIOIIMX KOMIETEHIIHM:
WNHaukatopsl
Kon u HaumeHnoBanue JIOCTHACHIH
KOMITETSHITNH (10 [Tepedyens mIaHUPYEMBIX PE3YyIHTATOB
KOMITETEHIINH M
peannzyemon
JIMCITATIITNHE)
YK-1. Cnocoben YK-1.1. 3HaTh: CHUCTEMY KaTeropuii ©  METOOB,
OCYILECTBIATh OcyIIecTBISET MOUCK | TTO3BOJISIONINX OCYIIECTBIISIET MTOMCK
MOMCK, KPUTUIECKHUH | HEOOXOIMMOH HeoOxomuMoil  MHGpOpMAIMKM, ONUpasCh Ha
aHaIu3 u cuHTe3 | HHbOpMaluy, pe3yNbTaThl aHaIKM3a MOCTaBICHHON 3aJauH.
uH(popManuu, OMUPASChH Ha | YMeTh: pa3pabaTbiBaTh BapHUaHTHI PEIICHUS
MIPUMEHSATH pe3ynbTaThl aHajdu3a | MpoOJIeMHON CUTYyaIl1 Ha OCHOBE
CHUCTEMHBIH IOAXO0J] | IIOCTaBICHHON KPUTUYECKOT0 aHaJIN3a JOCTYIHBIX UCTOUHUKOB
JIs pereHus | 3a4a4u nH(popMaIuu.
MOCTaBJIEHHBIX 3a/1a4 Bnaners: MeToAaMu MOCTPOEHUS
MaTeMaTUYeCKUX MOJIEJIE THUIOBBIX 3ajad,




MaTEMATHYECKOM JIOTHKOH, HEOOXOOUMOM IJIs
TTOCTAaHOBKH U peEIIeHUS MpodhecCHOHATBHBIX

3aJa4, MHCTPYMEHTapueM  JUii  peIICHUs

MaTeMaTHYeCKUX 3aJady B CBOEH MNpeaMeTHOI

obacTH.

4.CTpyKTYpa U COepPKAHUS JUCHHUILINHBI.
4.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHOH 1esTeJIbHOCTH
O6bem Jacos (3.¢.)
. Ounas OuHno- 3aouHas
Bun yueGHO# paboThI
dbopma 3a04Has dbopma
dbopma

OO0mas yuebHast Harpy3ka (Bcero) 288 288 288

(8 3au. en) (8 3au. en) (8 3au. en)
OO0s13aTenbHas ayJIuTOpHAast yaeOHas 136 48 24
Harpyska (Bcero)
B TOM YHCIIE!
Jlexun 68 24 12
CeMuHapcKue 3aHsATHs - - -
ITpakTrueckue 3aHATHS 68 24 12
JlaboparopHbie pabOThI - - -
KypcoBas paboTa (KypcoBoil MPOEKT) - - -
WNuauBuayanbHOe 3aaHKe - - -
CamocrositenbHast paboTa cTyieHTa (Bcero) 152 240 264
dopma arTecTanuu 9K3aMeH 9K3aMeH 9K3aMeH

4.2. Conep:xaHue pa3/iei0B M CHUILTHHBI

Cewmecrtp 1.

Pazoenl. Komnnekcnuie uucna.
Tema 1.1. nonapnaa cucmema.
Tema 1.2. komnaexkcruvie yucaa u Oeucmeus Hao HuUMuU.

OHpCHeHeHI/IS{ KOMIIJICKCHBIX YHMCCII,

KOMIIJICKCHOT'O YHCJIa.

reoOMCTPHUICCKOC I/I306pa)I(CHI/IC KOMIIJICKCHOT'O
Z[GflCTBI/ISI Haa KOMINICKCHBIMHM 4YHCJIaMU,

TPUTOHOMCTPHUYCCKAad W II0Ka3aTCJIbHad

Pazoen 2. /luneiinas anzeopa.
Tema 2.1. Onpeoenumenu.

Onpenemurenu 11 u |l
ONIPECIIUTENCH.

Tema 2.2. Mampuupi.

Ornpenenenne MaTpHIl, BUABI MaTpuil, 0003HaUYCHUE, ACHUCTBUS HAJ MaTpHUIlaMHU, CBOMCTBA
oreparii Haj MaTpuilamMu, oOpaTHass MaTpPHUIIA, PAaHT MAaTPHIlbl, 0Aa3MCHBI MUHOpP MAaTpUIIBI.

Tema 2.3. Cucmembl TUHEHHBIX A/12eOpauiecKux ypagHeHui.

Onpenenenne, BUAbl cucrteM, Teopema Kponekepa-Kamemnn, OIHOPOIHBIE CHCTEMBI,

METO/BI PEIICHUsI CUCTeM YpPaBHEHUI: MaTpUYHBIA MeToi, ¢hopmynsl Kpamepa,

meroa Kopaana- I'aycca

qHcla,
dbopma

nopsaaka, CBOMCTBa OHpCﬂCHHTCHCﬁ, MCETOABI BBIYUCIICHUSA

Meton [aycca,



Pazoen 3. Bexkmopnas anzeopa u ananumuyeckasn 2eoMempus.
Tema 3.1. Bexmopa.

Omnpenenenue BekTopa, OOO3HAUYEHHE, BHJIBI BEKTOPOB, JHMHEHHbIC ONEpaluud Haj
BEKTOpaMH, Pa3JIOKEHHE BEKTOpa Mo 0a3ucCy, JeKapToBa MpPSIMOYTrOJbHAas CHUCTEMa KOOPJIWHAT,
BEKTOP B JICKapTOBOM cUcTeMe KOOPAMHAT, PACCTOSTHUE MEX]TY IBYMSI TOUKaMH, JIEJICHUE OTpe3Ka B
JTAHHOM OTHOIICHHUH, CKAISIPHOE MPOU3BEIACHUE BEKTOPOB, BEKTOPHOE MPOU3BEACHUE BEKTOPOB,
CMeEIlIaHHOE MPOU3BEICHHUE TPEX BEKTOPOB

Tema 3.2. Ilpamas nunua na nnockocmu u 8 npocmpancmee. Ilnockocme.

OcHoBHBIE BUIBl ypaBHEHUH NPSIMON Ha IUIOCKOCTH, MPUBEIEHUE OOIIEro ypaBHEHUS
NpsIMOM K HOPMaJIBHOMY BHJlY, PacCTOSIHUE OT TOUYKH JIO IPSIMOM, OCHOBHBIC BHUbl YpaBHEHHUI
IJIOCKOCTH, YroJl MEXAY ABYMsI IUIOCKOCTSIMH, PACCTOSIHHME OT TOYKH JO IJIOCKOCTH, OCHOBHBIE
BHUJIbI YpaBHEHUW MPSAMONW B MPOCTPAHCTBE, Yrojl MEXIy MPSMBIMH B IPOCTPAHCTBE, TOUYKa
nepeceyeHusl MpsSMOM M IUIOCKOCTH, Yroll MeEXAy TMpsSMOM U IUIOCKOCTBIO, YCJIOBHE
MPUHAUICKHOCTHU JABYX MPSIMBIX IIJIOCKOCTH.

Tema 3.3. Kpugvie emopozo nopsaoka. Illosexnocmu emopozo nopsaoka.

OO6miee ypaBHEHHME KPHBOM BTOPOro TMOpsKa, JJUIMIC, TUnepOosia, mapadosa, ooliee
ypaBHEHHE MOBEPXHOCTH BTOPOTO TMOPsIKA, KAHOHUYECKHE YpPaBHEHUS IOBEPXHOCTU BTOPOTO
MOPSI/IKA, YACTHBIE CIIy4au YPAaBHEHHI MOBEPXHOCTEH BTOPOTO MOPSIIKA.

Pazoen 4. /Jlughgpepenyuansnoe ucuucnenue.
Tema 4.1. Ilpeden. Henpepvienocmo ghynxuyuu.

[Tpenen mocienoBaTebHOCTH, TIpeaen (pyHKINUU, GYHKITHS, CTPEMSIIIAscs K OECKOHESYHOCTH,
orpaHuyYeHHbIe (PYHKIMH, OECKOHEYHO Mallble U MX CBOICTBa, OCHOBHBIE TEOPEMBI O Mperenax,
HENPEPBIBHOCTh (DYHKIUH B TOUKE.

Tema 4.2. Ilpouseoonan u oughgpenenyuan gpynkyuu.

Onpenenenue npousBoAHON. ['eomerpuueckoe 3Hau€HUE MPOU3BOJHOW, IpaBUiIa
HAXOXJICHUSA TPOM3BOJHON, MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIUN, NPOU3BOJHAS CIIOXKHON
GbyHKIIMM, Tpou3BOAHas oOpaTHOM (yHKUMH, NPOU3BOAHAS (PYHKIMM, 33JaHHON HESBHO U
(GyHKINY, 331aHHOM MapaMeTpUIECKH.

Tema 4.3. Hccneoosanue pynkyuu cnocooamu oughghepenyuanbnozo ucuucieHu.

Bospactanue u yObiBaHUE (PYHKIHH, SKCTPEMYMbI (DYHKITHH,BTOpasi MPOU3BOAHAS U TOYKH
nepernda, acUMNTOTHl Tpaduka (GyHKUMH, oOLIas cXeMa HUCCIEeNOBaHMS (PYHKIMH C IOMOIIBIO
IIPOU3BOIHOM, IPAKTUUECKUE 33Ja4X HA DKCTPEMYM.

Cemectp 2.

Pazoen 5. Humezpaovnoe ucuucienue )ynkyuu 00HOI nepementoil.
Tema 5.1. Heonpeodenennulii unmezpan, Memoovl UHMeZPUPOSAHUSL.
[TepBooOpazHas. HeompeneneHHbIl WHTErpan W ero cBoicTBa. TaOnuuHble WHTETpAbI.
3aMeHa NEepeMEHHON W MHTErpUpOBaHME IO YacTSM B HEOIpPENEICHHOM MHTerpaie. PaznoxxeHue
palMoHaNIpHBIX  Apobeld Ha  mpocredmme. VIHTerpupoBaHHWe — pallMOHANBHBIX  JPOOEH.
WHuTerpupoBaHre HEKOTOPBIX HPPANMOHAIBHBIX U TPAHCIEHACHTHBIX (DYHKITHHA.
Tema 5.2. Onpeoenennstit unmezpa, €20 RPULONHCEHUA .
OmnpenenenHblii uHTErpai, ero cporictsa. @opmyna Heiorona-Jleitbuua, ee mpuMeHeHue
JUIS BBIUUCIICHUS OIpEACNEHHBIX HHTerpanoB. HecoOCTBeHHbIE WHTErpaibl ¢ OECKOHEYHBIMU
npenejlaMu U OT HEOTPaHWYEHHBIX (YHKIMI, WX OCHOBHBIE cBoiicTBa. [Ipu3Haku cxoaumocTu
HECOOCTBEHHBIX UHTETPAJIOB.
['eomeTpryeckue 1 MEXaHUYECKHE MPUIIOKEHUS OMPEIeIEHHOT0 MHTErpasa.

Pazoen 6. Mamemamuueckuit ananu3. QyHKyuu HECKOIbKUX NEPEMEHHDIX.
Tema 6.1. @ynkyuu HeCKOIbKUX NEPEMEHHBIX, OUPPepenyuanvroe ucuucienue.



Omnpenenenne QyHKIMM JIBYX IepeMeHHbIX. ['eomeTpuueckas uHTeprnperanus (QyHKIUU
IBYyX nepeMeHHbIX. JIuauu ypoBHs. O0o0IeHre Ha (YHKIIUU MTPOU3BOJIBLHOTO YHCTIA IEPEMEHHBIX.
YactHble nOpou3BOJHbIE (DYHKIMA MHOTMX MEPEMEHHBIX W HX T[EOMETPUYECKUNH CMBICII.
Huddepenunpyemoctsb byHKIMI MHOTHUX IIEPEMEHHBIX. HocraTouHoe yCIIOBUE
muddepennmpyemoctr. Ilepsoiii muddepeHnmran ¢GyHKIUA HECKONBKHUX IEPEMEHHBIX W €ro
MPUMECHCHHE B MPHOIMKEHHBIX BBIYUCICHUSAX. YacTHBIC MPOU3BOMHBIC CIIOKHOW (DYHKIIHH.
[IpousBonnas mo HampasieHuto. ['pagueHt QyHKUMM U ero cBoiicTBa. YacTHbIE MPOU3BOJIHBIC
BBICIIUX TOPSAIKOB. DOpMyITUpOBKA TEOPEMBI O IMEPECTAHOBKE MOpsaKa AU(GEpeHIUPOBAHMUS.
Huddepenunanst Boicuiero nopsiaka. ®opmyna Teinopa 11t QyHKINYA HECKOJIBKUX MEPEMEHHBIX.

Tema 6.2. Ixkcmpemymol YyHKUuil HECKONbKUX NEPEMEHHDIX.

HeoOxonumoe ycnoBue skctpemyMma. JlocTaTOYHbIE YCIOBUS MakCUMymMa M MUHUMYMA.
Beimykiibie pyHKIMH MHOTHUX TIEpeMEHHBIX. TeopeMbl 00 IKCTpeMyMax BBITYKIBIX (PYHKITHIA.

YcnoBHBIA AKCTpeMyM (YHKIMM MHOTHX IEepeMeHHBbIX. Meroa MHoxuTeneu Jlarpanka.
['eomerpuueckasl MHTEpPIPETAMs] HEOOXOAUMOTO YCIOBHS JIOKAIHHOTO YCIOBHOTO 3KCTPEMyMaA.
JlocTaToyHOE YCJIOBHE JIOKAJIBHOIO YCIOBHOTO OJKcTpemyMma. HaxoxkneHue HauOonmpmIMX U
HAaUMEHBIINX 3HAYCHUN (DYHKIIUH HECKOJIBKHUX TIEPEMEHHBIX B 3aMKHYTOW OTPAaHHMYECHHOW OOJIACTH.

OYHKINY HECKOJBKUX MEPEMEHHBIX B 33Ja4aX SKOHOMHKHU. ONTHUMH3AIMOHHBIE 33/1a4d Ha
OCHOBE TIPOU3BOICTBCHHBIX (PyHKIMIA. [ToHSATHE O METO/Ie HAMMEHBIIIUX KBAJPaTOB.

Pa3zoen 7. Ooviknosennvie oOughgpepenyuanvrvie ypasHeHus u CUCmemsl ypasHeHul.
3agaun, npuBojdmue K - audepeHuuanbHbIM - ypaBHeHUsAM. Jluddepeniuanbabie
ypaBHeHHsI TiepBoro nopsaka. 3anadya Komm. CymiecTBoBaHHE U €JUHCTBEHHOCTh PEUICHHUS 3a/1a41
Komm. Kinaccudukanust ypaBHeHHIA IEpBOTO MOPSAKA.

Juddepenunanpaple  ypaBHEHHsS BBICIIMX TOPSJAKOB. YPaBHEHHUS, JOIYCKArOIINE
MOHVDKEHHE TIOPS/IKA.

Jlunetinple auddepeHnnanbHBIe  ypaBHEHHs BTOoporo mnopsaka. OmHOpoAHbIE U
HEOJHOpOAHbIe ypaBHeHMs. Ob1ee pemeHre. MeTo Bapualuy MOCTOSHHBIX. Y paBHEHUS ¢ paBon
YaCThIO CHEUAIBLHOTO BUA.

HopmanbHast cucrema nuddepeHumanbHblx ypaBHeHHH. 3anadya Komm i HOpMaibHOMR
cucremMbl.  CucreMbl  JIMHEHHBIX  IU(GQEpeHIHATBHBIX  ypaBHEHHH C  TOCTOSSHHBIMHU
KO3 PHULIHEHTaMH.

4.3. Jlekuun
Ne Ha3Banue Tembl O0beM yacoB
n/n Ounas OuHo- 3aouHnan
¢popma 3a04yHas | ¢opMma
dopma
1. KoMIuIeKCHBIE YHCJIa 6 2 2
1 [TonsipHas cucrema KOOpAMHAT. 2
5 Pacmpenue nousaTus yncna. OnpeencHue 5 5 5

KOMIIJICKCHBIX YHCCII.

Tpuronomerpudeckas u mokasarenpHas popma
3 KoMILIeKcHOTo yncia. Ilepexon ot oHON hopmbl 2
KOMIIJIEKCHOTO YUCJIA K IPYTOM.

2. JInneiinas anredpa. 8 3 2
4 Onpenenureny . 2 1 1
5 Martpuisi. 2 1
6 CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHM 2 1

(CJIAY)
7 MeToabl pelIeHNs] CUCTEM YPAaBHEHHM. 2 1




3. BekTopHas ajare0pa U aHAJIUTHYECKAsi T€OMETPHS. 14 4
8 ['eomeTprueckne BEKTOPHI. 2 1
9 JlekapToBa psSIMOYTOJIbHASI CUCTEMA KOOPAMHAT. 2
10 | Ilpsimast TMHKS HA TUIOCKOCTH. 2
11 | IIIOCKOCTS. 2 1
12 | IIpsimasi B mpoCTpaHCTRBE. 2 1
13 | KpuBsie BTOpOTO nmopska. 2 1
14 | IloBepxHOCTH BTOPOTO MOPsLIKA. 2
4. IuddepeHunaibHoe HCHHCTEHHE. 6 3
15 [Ipenen ¢yukuun. CymiecTBoBaHUE U 5 1
€IMHCTBEHHOCTH npepena. CBoiicTBa
16 Onpenenenue Tporu3BoIHON U auddepeHimana 5 1
byHKIHH.
17 HccnenoBanue GpyHKIMH CriocoOamu 5 1
mudepeHIMATBHOTO HCYNCIICHUS.
5. I/IHTeraJ}bHOE HCYHUCIeHHe (PYHKIUH OHOM 18 4
nepeMeHHOoi
Omnpenenenue nepBoodOpazHoOl U ee
18 | cBoiictBa.Heonpenenennsiii interpan. Tabmumna 2 1
WHTETPAJIOB.
19 MeTo/1bl UHTETPUPOBAHHUS: 3aMEHA NTEPEMEHHOM, 5
WHTETPUPOBAHUE TIO YACTSIM.
20 I/IHTeraJII)I“OT HEKOTOPBIX (hyHKIUH, comeprKanmx 5
KBaJIpaTHBIN TPEXUIICH.
21 | MHTerprpOBaHre parMOHAIBHBIX IpOOei 2
29 WuTerpupoBanne TpUrOHOMETPUYECKUX (PYHKUIUN U 5
HEKOTOPBIX HPPAMOHATHHBIX.
23 | OmpeneneHHbIH HHTErPaAJl U €0 CBOMCTBA 2 1
OnpeneneHHbI HHTErpal Kak QYHKIUS TepeMEHHON
o4 | BEPXHEro npejiena. ®opmyna Herotona-JleitOHuma. 5
HHTterpupoBanue 3aMEHON IIEPEMEHHOU U 10 4aCTIM
B OIIPEICIICHHOM WHTETpaJIe.
25 | HecoOcTBEeHHbIE HHTETPAJIbI 2 1
Brruucnenue mionianeit, 00beMoB, JIMH KPUBBIX C
26 | moMouIblo ONpeeCHHOro nHTerpana. dusnyeckoe 2 1
PUMEHEHHE HHTErpaa.
6. Maremarndyecknii anaan3. OyHKIMH HECKOJIBKHUX 8 4
nepeMeHHbIX.
27 | OcHoBHble noHsATHUs. [Ipenen u HenpepbIBHOCTD 2 1
28 YacTtHble npou3BoiHbIe U AuddepeHnansl GyHKIUH. 5 1
YacTHble IPOU3BOHBIE BBHICIIUX MOPSAKOB
29 JkcTpeMyM (QYHKIIMH MHOTHX TIEPEMEHHBIX. 5 1
HauOosnpiiee 1 HauMeHblllee 3HaYeHUEe (PYHKINU.
[TpousBosaHas no HanpasieHuto. ['paauenT GyHKIUH.
30 | duddepenupoBanne HESIBHBIX ()yHKITHIA. 2 1
KacaTenpHast IJI0CKOCTb.
7. O0bIKHOBeHHbIE TUdPepeHINATbHbIE YPABHEHUS U 8 4
CHCTEeMbI YPaBHEHHUI.
OcHoBHbIe onpeenenns. 3agada Komm. YpaBaenus ¢
31 | pazgenstonMucs nepeMeHHbIMUA. OTHOPOTHBIE 2 1

g depeHraIbHble ypaBHEHUS




32 JIuneitnsle nu¢depeHnuanbHble ypaBHEHUS, 5 1 1
ypaBHeHus bepHynu.
Juddepennunanbabie ypaBHEHHUS BBICIIUX HOPSIKOB.
JIuneitnsle nu¢depeHnuanbHble YpaBHEHUA:

33 | omHOpOAHBIC M HEOAHOPOAHBIC JIMHEWHBIC 2 1
OJTHOPOJIHBIE YPaBHEHUS C IOCTOSHHBIMU
KO3 PHUIHEHTaAMH.

34 | Cucremsl tuddepeHnaibHbIX YPaBHCHHUH. 2 1

Hroro: 68 24 12
4.4. TlpakTHyeckne (CeMUHAPCKHUeE) 3aHATHS

Ne Ha3Banue Tembl O0bem yacoB

n/ Ounast | OuHo- | 3aouHas

n ¢dopma | 3a0uHasn ¢popma
dbopma

1 JlelicTBUS ¢ KOMILICKCHBIMU YHCIaMHU 2 1
Onpenenurenu. MaTpuiibl U ACHUCTBUS HAJl HUMHU. 4 1 1
OO6parHas MaTpuLa.

3 CucreMbl TUHEHHBIX alnredpanyeckux ypaBHeHU. Metoj 4 2 1
Kpawmepa, ['aycca, oOpaTHON MaTpHUIIBI.

4 Bexkrops! 1 ux npuMmenenue. [IponsBenenre BEKTOPOB. 4 1 1

5 AHaMTHYECKasi TeOMETPHS Ha TIOCKOCTH. 4 1

6 AHanuTHyeckas reOMeTpUsl B IPOCTPAHCTBE 4 1 1
Haxoxnenue npenenos nociaeaoBaTebHOCTEN U

7 ¢bynkuuit. PackpeiTue HeonpeneneHHocTel. 4 1
[TpousBonHbie U muddepeHransl GyHKINUN, 3a1aHHBIX
SBHO, HESIBHO, TAPAMETPHUECKH.

8 Haxoxnenne npon3BoiHbIX U qudPepeHimanos. 4 5 1
[TpousBoHbIe U T GepeHIHaIbl BBICHIIUX MTOPSIKOB

9 UccnenoBanue GpyHKIMMA, TOCTpOeHUE TpaPuKOB. 3a1aun 4 2 1
Ha 9KCTPEMYMBbI

10 Ornpenenenne nepBooOpa3HOi U €e CBONCTBA. 9 1 1
Heonpenenenusiii uuterpan. Tabauiia HHTETpajoB.

11 MeTo1bl MHTETPUPOBAHMS: 3aMEHA IEPEMEHHOM, 5 1
UHTETPUPOBAHHE 10 YaCTSM.

12 I/IHTel“paJ'IBIVOT I:I.GKOTOpBIX GYHKIMHA, COIepIKAIIIX 5
KBaJpaTHBIN TPEXUJIEH.

13 | MHTerpupoBaHme panroHaIbHBIX qpo0eit 2 1

14 HHuTerpupoBanue TpUrOHOMETPUUECKUX (DYHKIUN 1 5 1
HEKOTOPBIX HPPALMOHAIbHBIX.

15 | OnpeneneHHbI HHTETPaJl U €r0 CBOWCTBA 2 1
OnpeneneHHbIN HHTETpa KaK GYHKLUS TePEMEHHOM

16 | BEPXHero npesena. ®opmyna HetoTona-JleiiOHuna. 2
HHuTerpupoBaHne 3aMeHOM IEPEMEHHOM U 110 4aCTsAM B
OIIpeIeIECHHOM MHTErpase.

17 | HecoGcTBEeHHBIE MHTETPAJIB 2 1
Brruucnenne miomnianeit, 00eMOB, IJTHH KPUBBIX C

18 | nomomursio omnpeneneHHoro uHTerpana. duznyeckoe 2 1
IpUMEHEHHE UHTerpaa.

19 | OcHoBuble noHsTH. [Ipenen u HenpepbIBHOCTh 2 1
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YacTHble pon3BoAHbIe U AU depeHnnansl QyHKIHH.

20 2 1 1
YacTHble MPOU3BOIHBIE BHICIIUX HOPSIKOB
21 DkcTpeMyM (DYHKIIMA MHOTUX ITEPEMECHHBIX. 9 1 1
Haubonbiiee u HauMeHblee 3HaueHue QyHKIUH.
[TpousBonHas no HampasineHuro. ['paaueHT GyHKIMH.
22 | NuddepenunpoBanue HesBHBIX GyHKImi. KacaTenpHas 2
IJIOCKOCTb.
OcHoBHbIe onpenaenenus. 3agadya Kommu. YpaBHeHus ¢
23 | paznmensironuMuEcs nepeMeHHbpIMU. OTHOPOIHBIE 2 1 1
nuddepeHaibHbIe ypaBHEHUS
24 Jluneitapie nudepeHuaibHbIe YpaBHEHHSI, YPaBHCHUS 9 1 1
bepnynu.
Juddepennnanbapie ypaBHEHHS BHICIIUX MOPSIKOB.
o5 Jluneitnble nuddepeHnuanbHbe YpaBHEHUS: 9
OJHOPOJIHBIE Y HEOJHOPOIHbIE. JIMHEHBIE OJTHOPOIHBIC
YpaBHEHHUS C TOCTOSTHHBIMU KO3 UITUECHTAMH.
26 | Cuctemsl guddepeHInanbHbIX YPaBHEHHH. 2 1
Hroro: 68 24 12
4.5. Tembl 1a00paTOPHBIX PadoT
JlaGoparopHble 3aHATHS y4€OHBIM IIJIJAHOM HE MPEyCMOTPEHBI
4.6. CamocTosiTeJIbHASI pad0Ta CTY/IEHTOB
Ne Ha3Banue Tembl Bua CPC O0nLeM yacoB
n/ Ounass | Qumno- | 3aounas
n dopma | 3aoynan | ¢Popma
¢popma
1 | TlokazarenpHast QyHKIUS ¢ KOMIUIEKCHBIM | [loaroroBka x 7 17 19
MOKa3aTelIeM U ee CBOMCTBA. Pa3noxeHne | MpakTUYECKUM
MHOTOYJIEHa Ha MHOKUTEJNHN B CiIydae 3aHATHAM, K
KOMIUIEKCHBIX KOpHEH. TEKyIIeMY U
WNuTtepnonmpoBanue. IHTEpnionnpoBaHHas | IPOMEKYTOUH
dopmyna Jlarpanxka. IHTepnionupoBaHHas | OMy KOHTPOIIIO
dbopmyna HeroToHa. 3HAHUI
2 Panr maTpuiel. DieMeHTapHbIE IToaroroska k 7 17 19
npeobpazoBaHus MaTpulibl. Teopema o MPAKTHICCKAM
panre mMaTpuibl. CUCTEMBI 71 TUHEHHBIX 3aHATUAM, K
ypaBHEHUH ¢ n nepeMeHHbIMU. CHUCTEMBbI TEKyIIeMY U
JTUHEHHBIX OAHOPOTHBIX YPaBHEHHIA. MIPOMEKYTOUH
dyHIaMeHTallbHasl CUCTEMa PEIIeHUH. OMY KOHTPOJIIO
Mogenp JIeoHTbEBa MHOTOOTPACIIEBOM 3HAHUU
HSKOHOMUKH (0aJlaHCOBBIN aHAJIN3)
3 | n— MepHBIi BEKTOP U BEKTOPHOE ITonroroBka k 7 17 19
mpocTpaHcTBO. PasMepHOCTh U 6a3uc MPaKTUYECKUM
BEKTOPHOr0 IIpocTpaHcTia. [lepexon k 3aHATUAM, K
HOBOMY Oazucy. EBkinioBo TEKyIIeMY U
MpPOCTPaHCTBO. JIMHEHbIE ONIEPATOPBI. MIPOMEXKYTOUH
Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE OMY KOHTPOJIIO
3HA4YEHMs JIMHEMHOTO oneparopa. 3HaHUU




KBanpatuunsie ¢popmbl. JIuHeiHas Moaens
oOMeHa.

DnemeHTapHbIe GYHKINU. [TonroroBka k 17 19
Knaccudukanusa GpyHkuii. [IPAKTUYECKUM
[TpeoOpasoBanue rpadukoB. [IpuMeHeHne | 3aHATHAM, K
(GyHKIMI B 9KOHOMUKE. TEKYyIIEMY U
WNutepnonupoBanue Gpynkuuil. [Ipusnaku | mpomMexyTouH
CyILIECTBOBaHUS MIPEAEIIOB. 3a/1a4a O OMY KOHTPOJIIO
HENPEPHIBHOM HAYMCIIEHUU MTPOLEHTOB. 3HAHUU
3aBUCUMOCTb MEXIY HETIPEPBIBHOCTHIO
byukunu u qudGepeHIpyeMOoCThIO.
IIpon3BoHasE BBICIIMX MOPSAKOB.
DKOHOMHYECKHUH CMBICI TPOU3BOHOM.
Hcnionb3oBaHue MOHATHSA IPOU3BOJHOM B
skoHomuke. [IpaBuno Jlonuras.
[IpuMeHeHne npou3BOJHON B
SKOHOMHUYECKON TEOPHUHU.
Heonpenenennsrit uaTerpan. Metoast IToaroroBka x 17 19
BBIYUCIICHHSI HEOTPE/ICTICHHOTO HHTETpajIa. NPaKTHYECKUM
3aHATUAM, K
TEKYIIEMY U
IIPOMEKYTOUH
OMY KOHTPOJIIO
3HAHUU
OrnpeieieHHBIN HHTETPA U €r0 IpuMeHeHune. | [[oAroToBKa K 17 19
[IPAKTUYECKUM
3aHATHAM, K
TEKYIIEMY U
MIPOMEKYTOUH
OMY KOHTPOJIIO
3HAHWUMI
HecoOcTBeHHbIi HHTErpaT [ToaroroBka k 17 19
MPAKTUYECKUM
3aHATHAM, K
TEKYIIEMY U
MIPOMEKYTOUH
OMY KOHTPOJIIO
3HAHUU
JuddepeHnnanbHoe HCUUCTCHUE QYHKIIUH IToaroroBka 17 19
MHOT'UX NEPCMCHHBIX. OpaKTUIECCKUM
3aHATHAM, K
TEKYIIEMY U
MPOMEKYTOUH
OMY KOHTPOJIIO
3HAHWI
OKcTpeMyMbl GYHKIHUH HECKOJIBKUX [Toaroroska k 17 19

NNEPEMCHHBIX.

MPaKTUYECKUM
3aHATHAM, K
TEKYIIEMY U
MIPOMEKYTOUH
OMY KOHTPOJTIO
3HAHUU
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10 | duddepenunansHbie ypaBHEHHS IEPBOTO
HOPSAIKA U METOJIBI UX PELICHUH

IToaroroBka K
MPaKTUYECKUM
3aHATHUAM, K
TEKyIEMY 1
MIPOMEXKYTOUH
OMY KOHTPOJTIO
3HAaHUU

17

19

11 | AuddepennmansHbie ypaBHEHHS BBICIIIAX
TIOPSIIIKOB.

IToaroroBka k
MPaKTUYECKUM
3aHATUIM, K
TEKyILIEMY U
MIPOMEKYTOYH
OMY KOHTPOJIIO
3HAHUI

17

19

12 | Cucremsl nuddepeHINANEHBIX YPaBHEHUH.

ITonroroBka k
MPaKTUYECKUM
3aHATHSIM, K
TEKyILIEMY U
MIPOMEKYTOUH
OMY KOHTPOJIIO
3HAaHUH

17

19

13 | UaauBuyanbHbIC 3aaHUS

36

36

36

Hroro:

152

204

228

4.7. KypcoBoii npoexkT
KypcoBbie paboThl HE IPETyCMOTPEHBI
5.00pa3oBaTe/IbHbIE TEXHOJIOTHH.

C OCJIBIO (I)OpMI/IpOBaHI/ISI U pa3BUTUA HpO(l)CCCI/IOHaJ'ILHLIX HaBBIKOB, O6y‘IaIOIJ_II/IXC$I
HCO6XO}II/IMO HUCIIOJIb30BaTh HWHHOBAIIMOHHBIC O6p330BaTeJ'IBHBI€ TCXHOJIOTMU MpU pCaln3alun
pa3jInuUHbIX BUI0B aYHHTOpHOﬁ pa60TBI B COUYC€TaHUU C BHCay')II/ITopHOI\/’I. I/ICHOJ'IBL’.yeMLIe
O6paBOBaTCJ'IBHI)I€ TCXHOJIOTHH M MECTOAbI JOJIXKHBI OBITh HaIpaBJICHBEI Ha IMOBBLIIICHHUE Ka4Y€CTBa
MOATOTOBKHU IIYTEM PA3BUTUA Y 06yqafoumxc51 CITOCOOHOCTEH K caM006pa30BaHmo 1 HaA1CJICHBI Ha
AKTHUBAIUMIO U pC€ajin3alluio JJUYHOCTHOI'O IOTCHIAJIA.

[lpenoaBanve  JUCHMIUIMHBI ~ BEAETCS €  NPUMEHEHMEM  CJIEIYIOUIMX  BHJIOB
o0pa30BaTeIbHbIX TEXHOJIOTU:
.]]67(’14MOHHO'CeMuHapCKO'S’altel’}’IHa}l cucmema — HOa€T BO3MOXHOCTL CKOHLICHTPUPOBATH

MaTepuaaB OJOKHM W TPEMOJHOCUTh €ro Kak eIWHOe IIeJIoe, a KOHTPOJh IPOBOJUTH II0
MpeIBApUTENLHOM MOATOTOBKE CTY/ICHTOB.

Obyuenue 6 compyoHuuecmee (KOMAHOHAsA, 2pynnoséas paboma) — COTPYTHUUYECTBO
TpakTyeTcs KakK uJes COBMECTHOW  pa3BUBAWOIEH JaedareabHOocTH  cTyaeHToB. CyThb
WHIUBUIYAIBHOTO TIOJIXOJa B TOM, YTOOBI WJATH HE OT y4eOHOTO MpeaMera, a OT CTYJICHTa K
MpeIMeTy, UATH OT T€X BO3MOXKHOCTEH, KOTOPBIMH pacroiiaraeT CTYJAEHT, MPUMEHSTh MICUX0JIO0Tr0-
MearornIecKue TUarHOCTUKH JTHIHOCTH.

Ilpobnemnoe obyuenue - TpeanojaraeT MOCJIEJOBATEIbHYIO IIOCTAaHOBKY Iepes
00yJaromUMUCs TTPoOJIeM, B MPOIIECCe PENICHUS KOTOPBIX OHM YCBAaWBAIOT HE TOJHKO 3HAHUEBYIO
KOMITOHEHTY MPO(PECCHOHATBHON JAEITeTbHOCTH, HO U HABBIKH €€ OCYIIECTBICHUSI.
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6. Y4yeOHO-MeTOAMYECKOE H TPOTPAMMHO-UH(OPMALIMOHHOE 00ecnieyeHUe JUCIIUTIMHBI.

a) OCHOBHAasl JIUTEpPaTypa:

1. Ucaesa C.U., Maremaruka / C.W. Hcaesa, JI.B. Knay0, E.B. IOpseBa - Kpacnosipck: COY,
2011. - 156 c. - ISBN 978-7638-2405-6 - Tekcr: snextponnsiii / ObC "KoHCcynbTaHT cTyneHTa»:
[caitr]. - URL: http://www.studentlibrary.ru/book/ISBN978763824056.html

2. MuxeeB B.W., Briciras maremaTtuka, Kpatkuii kypce: Yueb. mocobwe / Muxee B.U.,
[TaBmouenko FO.B. - 2-e u3z., ucrnp. - M.: DUIMATIIUT, 2008. - 196 c. - ISBN 978-5-9221-0978-
9 - Tekcr: omekrponnbii // DBC  "KoncymeranT crymeHta»: [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785922109789.html

3. Poeba E.A., Beicmas maremartuka: y4e6. mocobue / E.A. Pos6a, A.C. Jlsuukos, E.A.
Certbko, K.A. CMoTpuikuii - Munck: Beim. mik., 2012. - 391 c. - ISBN 978-985-06-2106-1 - Tekcr:
3IEKTPOHHBIN // 9BC "KoncymnbTant CTyJICHTa». [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850621061.html

0) 1OMOJIHUTE/IbHASA JIUTepaTypa:

1. dypaxoB b.K., Kpatkuii kypc BbICIIeH anreOpbl 1 aHATUTUYECKOW T€OMETPHUH: YICOHUK /
HypakoB B.K. - Kpacnospck: CDY, 2017. - 422 c. - ISBN 978-5-7638-3736-0 - Tekcr:
3JE€KTPOHHBIN /1 9bC "KoHcynbpTaHT CTyJIEHTa»: [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785763837360.html

2. HertspeBa O.M., Bricimias marematuka. Matepuanbl A HMOATOTOBKH 0OakanaBpoOB H
cnenuanuctoB B 3 4. Y. |.: yuebnoe mocobue / Jertapesa O. M. - Kazans: U3garenscteo KHUTY,
2016. - 104 c. - ISBN 978-5-7882-1912-7 - Tekcrt: anextponnslii / ObC "KoHCynbTaHT cTyneHTa»:
[caitt]. - URL: http://www.studentlibrary.ru/book/ISBN9785788219127.html

3. Pabymko A.Il., Breicimas matremaTtuka: Teopus u 3agaud. B 5 u. Y. 1. Jluneitnas u
BEeKTOpHas anrebpa. AHamuThueckas reomerpus. JuddepenumansHoe ucyucieHne (yHKIHA
OJIHOM mepeMeHHoil: yue6. mocodue. / A.Il. PsOymiko, T.A. XKyp - Munck: Bei. mk., 2016. - 303
c. - ISBN 978-985-06-2765-0 - Tekct: anekrponnsiii / ObC "KoHcynbTaHT CTyIneHTa»: [CaT]. -
URL.: http://www.studentlibrary.ru/book/ISBN9789850627650.html

4. Pabymxo A.Il., Beicmasgs maremaruka: teopust u 3agauu. B 5 4. Y. 2. KommiekcHble
yucia. HeorpeneneHnHslil U onpeneneHHblid HHTErpasibl. OYHKIIMN HECKOIBKUX MEPEMEHHBIX: yuel.
nocodue. / A.Il. PsOymxo, T.A. XKyp - Munck: B mik., 2016. - 271 c. - ISBN 978-985-06-2766-
7 - Tekcr: osnextponsbii //  OBC "Koncymerant crymenra": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850627667.html

5. ®omunbix E.M., Maremaruka. [Ipaktuxym: yue6. nocobue / E.M. ®omunbix - MHUHCK:
PUIIO, 2017. - 438 c. - ISBN 978-985-503-702-7 - Tekct: anekrponnsiii / IBC "KoHCynbTaHT
crymenrta»: [caiit]. - URL: http://www.studentlibrary.ru/book/ISBN9789855037027.html

6. Hlabapmmua WU.C., Marematuka. Yacts 1: yueOnuk / [HHabapumna U. C. - Po-ctoB H//1:
U3n-Bo IODY, 2017. - 162 c. - ISBN 978-5-9275-2431-0 - Tekct: snek-tponnbiii // DbC
"KoncymnbTant cryneHra" : [caiit]. - URL
http://www.studentlibrary.ru/book/ ISBN9785927524310 html

B) MeTOANYECKHE YKA3AHUSA

Metoaunueckue pa3pabOTKU JIEKIIMOHHO-TIPAKTUYECKUX 3aHATHI MO BhICHIeH MaTeMmaTuke 1
kypc 1 cemectp, Coct. MiBanosa T.U., [1anaitoroBa A.H. 2016,86¢

B) HHTEPHET-Pecypchl:

MunuctepcTBO 0Opa3zoBanus 1 Hayku Poccuiickoit deaepanun — http://Munoopuayku.pd/

®enepanbHas ciyx0a 1o Haa30py B cepe oOpazoBanus u Hayku — http://obrnadzor.gov.ru/

MunucrepctBo oOpasoBanust u Hayku Jlyranckoit Hapoanoit PecnyOmuku —
https://minobr.su

Hapoausiii coBet Jlyranckoi Haponnoit Pecniyomuku — https://nsinr.su

[Topran @enepanbHBIX TOCYAAPCTBEHHBIX O00pa30BATENbHBIX CTAaHAAPTOB  BBICIIETO
obpaszoBanus — http://fgosvo.ru

Ddenepanbhblil mopran «Poccuiickoe odOpasoBanue» — http://www.edu.ru/

12


http://www.studentlibrary.ru/book/ISBN9785927524310.html
http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/

Hudopmanmonnas cuctema «EQuHOE OKHO J0CTyma K 00pa3oBaTebHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi eHTp HHGOPMAIHOHHO-00pa30BaTelIbHIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMBI H PeCypPChI

DeKTPOHHO-OMOINOTE HAsI cucTeMa «KOHCYJIbTaHT CTyIEHTa -
http://www.studentlibrary.ru/cgi-bin/mb4x

DekTpoHHO-0MOaHOoTeuHas cuctema «StudMed.rux» —https://www.studmed.ru
Nudopmanuonnblii pecypc 6md/1noTexn o0pa3oBaTe/IbHON OpraHu3anuu
Hayunas 6ubiamnoreka nmenu A. H. Konsiepa — http://biblio.dahluniver.ru/

7. MaTepuajibHO-TEXHUYECKOe o0ecriedeHne T CHUTITHHbI

OcBoeHue IUCHMIUIUHBI «MaTemaTuka» MpeanoyiaraeT HCIOIb30BAHUE aKaJEMUYECKUX
ayTUTOPHUI, COOTBETCTBYIOIIUX JEHCTBYIOIIMM CAHUTAPHBIM M MPOTHUBOMOXKAPHBIM IpaBUiaM U
HOpMaM.

JlekuMOHHBIE 3aHATHS: KOMIUIEKT OJJIEKTPOHHBIX Ipe3eHTaluil/cIaiiioB; ayauTopus,
OCHAIICHHAS MTPE3EHTAIIMOHHON TEXHUKOH (TIPOEKTOP, SKpaH, KOMITBIOTEP/HOYTOYK, ...) H T.II.

[TpakTueckue 3aHATHs: KOMIBIOTEPHBIA KJacc, MPE3eHTalMOHHAs TeXHUKa (IIPOEKTOp,
9KpaH, KOMIBIOTEP/HOYTOYK, ...), makeTsl [1O oOmiero Ha3zHayeHUs (TEKCTOBBIC PEIAKTOPHI,
rpaduyecKue peaakTopsl, ... ).

[Ipouee: pabodee MecTo MpemojaBaTeNsi, OCHANICHHOE KOMIIBIOTEPOM C JOCTYIIOM B
WNurtepHet, paboune MecTa CTYIEHTOB, OCHAIICHHBbIE KOMIIBIOTEpaMH C JOCTYroM B HHTepHeT,
npeaHa3sHadYeHHbIe sl paOOTHI B 3JIEKTPOHHON 00pa30BaTEIbHON Cpelie, U T.1I.

[TporpammHuoe obecrieueHue:

DOYHKINOHAJILHOE BbecnuiaTHoe mporpaMmmHoe
CcblIkn
Ha3HAYeHHeE o0ecreueHue
https://www.libreoffice.org/
OducHeli maker Libre Office 6.3.1 https://ru.wikipedia.org/wiki/Libr
eOffice
https://ubuntu.com/
OmnepanmonHas cucrema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubu
ntu
Bpaysep FirefoxMozilla :t]’ff://www.mozﬂla.org/ru/flrefo
Bpayzep Opera http://www.opera.com
[1oYTOBBII KJIUEHT MozillaThunderbird httF)://www.mozHIa.org/ru/thund
erbird
(aiin-mereKep FarManager http://www.farmanager.com/do
wnload.php
ApxuBarop 7Zip http://www.7-zip.org/
I'paduueckuii penakrop | GIMP (GNU Image http://www.gimp.org/
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http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/

Manipulation Program)

http://gimp.ru/viewpage.php?pag

e id=8

http://ru.wikipedia.org/wiki/GIM

P

Penaxrop PDF

PDFCreator

http://www.pdfforge.org/pdfcrea

tor

Aynuomneriep

VLC

http://www.videolan.org/vic/

[lepeyeHr KOMMETEHIMH (DJIEMEHTOB KOMIICTCHIIHH ),

8. ITactiopt

«Marematuka»

OCBOEHUS y4EOHOMN AMCUHUILIMHBI (MOAYJIS) WU MPAKTUKU

(b oH/1a OLICHOYHBIX CPE/ICTB MO YUEOHOM TUCIUTLINHE

dbopMupyeMBIX B pe3yibTare

dopmynupoBKa Konrposupyenmbie Oransl
Ne Kon . TEMBI
. KOHTPOJIUPYEMOM N (dhopmupoBaHus
/Tl | KOHTPOJIUPYEMOi yueOHO
KOMITCTCHITH (cemecTp U3yueHUs)
KOMITETEHIIHH JVCIIMTLTHHEI,
IPaKTUKU
1. YK-1 Crniocoben Tema 1KommuiekcHbie 1
OCYLLECTBIIATh qucia
IIOUCK, KpuTtnueckuii | Tema 2 Jluneitnas 1
aHaIM3 U CHHTE3 | anredpa
nH(popManuu, Tema 3BektopHas
IIPUMEHSTD anredpa u 1
CHUCTEMHBI TOAXOJ | aHATHUTHYECKAs
s PELIEHHS | TCOMETPHS
MMOCTaBJICHHBIX 3a1a4 | Tema 4
HuddepenunanbHoe 1
UCUHCIIEHUE
Tema 5.
HNurerpansuoe 2
ucYHCIeHUE PYHKIINU
OJIHOU NIEPEMEHHOMU
Tema 6
Maremarnueckuit
aHanu3. OyHKIUU 2
HECKOJIBKUX
MEePEMEHHBIX
Tema 7
OOBIKHOBEHHBIE
muddepeHnaIbHbIe 2

YPaBHEHUS U CUCTEMBI
YPaBHEHUM.
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http://gimp.ru/viewpage.php?page_id=8
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

IToxa3zarenu u KPHUHTEPHUHA OLICHUBAHUA KOMHeTeHHHﬁ, OINMCaHHuE IIKAJ OHCHUBAHUSA

Ne | Kog Ilokazarens oueHuBanus (3HaHus, Kontpomupyemsl HanmeHoBanue
/Tl | KOHTPOJIMPYEMO | YMEHHUS, HABBIKH) € TeMbl y4eOHOI OLIEHOYHOTO
1 KOMIIETeHIIUU T CIIUILIMHBI CpeICTBa

1. | VK-1 3Hath: cucteMy kareropud U | Tema 1, ®poHTaTBHBIE U
METO/I0B, no3posisitomux | Tema 2, WHUBUTyaJIbHbBI
OCYIIIECTBIISIET nouck | Tema 3, e OTIPOCHI;
HE00X0AUMOMH unpopmanuu, | Tema 4, KOHTPOJIbHbBIE
OMMpasich Ha pe3ynapTaThl aHanu3a | Tema 5, paboThI;
IMOCTaBJICHHOM 3aJa4H. Tema 6, JIOMAaIIIHUE
YMeTb: paspabarpiBaTh BapuaHTHI | Tema 7. 3a71aHus;
pemieHust MPOOJIEMHON CHTyaluu IIPOMEXKYTOUHAs
Ha OCHOBE KPUTHUYECKOT0 aHAJIN3a aTTecranus
JOCTYITHBIX HUCTOYHHMKOB (3K3aMeH)
nHpopMaIuu.
Bnagers: MeTogamMu MOCTPOEHMS
MaTeMaTHYeCKHUX Mojiesei
TUIOBBIX 3a/1a4, MaTeMaTHYeCKOMN
JIOTUKOM, HE0OX0IUMOK I
IIOCTAHOBKH U perieHus
npodeccnoHambHbIX 3azad,
WHCTPYMEHTApUEM ISl PELICHUS
MaTeMaTHUYeCKUX 3a7ad B CBOEH
MpeAMETHOM 00JIaCTH.

DOoHBI OLEHOYHBIX CpeacTB MO IMCHUIIJIHHE «MareMaTHKa»

ITepedyenn BonpocoB (1Jis1 MpoBeaeHus codecefoBaHMA (YCTHBIN MM IMCbMEHHBIN 0IIpoc))

Tewma 1. KommiekcHeie uncna.

1. [laiite onpeneneHue MHUMON €IUHUIIBI.

2. Kak BBIYHCISIOT CTETICHH MHUMOM €TMHUIIBI?

3. Kakoe yncno Ha3bIBaeTCsi KOMIIJIEKCHBIM?

4. Kakue KOMIUJIEKCHbIE 4YHClia Ha3bIBalOTCS 4UCTO MHUMBIMHU? I[lpuBenute mnpumepsl
KOMIUIEKCHBIX YHCEIN, YUCTO MHUMBIX YHCEI.

5. Kakue koMIIeKCHbIE YKciia Ha3bIBatOTCS] PABHBIMU?

6. Kakue KOMIUIEKCHbIE YHCiIa HAa3bIBAIOTCS CONPSKEHHBIMU?

7. Kak BBINOJHAIOTCA CIIO)KEHHWE, BBIYUTaHHE, YMHOXXEHHE KOMIUIEKCHBIX 4YHCENl B
anreOpandeckoit popme?

8. Kak BhITIOJTHSIETCS JIeJIeHUEe KOMIUIEKCHBIX YHcell B alireOpandeckoid hopme?

9. Kak reomerpuyeck U300pakatoTcsi KOMITJIEKCHBIE yucia?

10. Yro Ha3bIBaETCSI MOIYJIEM M apTyMEHTOM KOMILIEKCHOTO Yncia’?

11. Hanummre ¢popMystbl UIst MOJIYJISl M apTyMEHTa KOMILJIEKCHOTO YHUCIIa.

12. Kakne KOpHHM W CKOJBKO KOpHEH HWMeeT KBaJpaTHOE YpPaBHEHHE C OTPHUIATEIHLHBIM
JUCKPUMHHAHTOM?

13. Kak pemmuTh KBaJapaTHOE YpaBHEHUE, €CIIA AUCKPUMHHAHT €TO OTPHIIATEIICH?

14. Kak 3anmucpiBaeTcs KOMIUIEKCHOE YHUCIIO B TPUTOHOMETpUUECKOH (opme? Kax
3aMMCHIBACTCS KOMIUJIEKCHOE YHCIIO B TTOKazaTesbHOU (hopme? Dopmyia Ditnepa.

15. Chopmynupyiite mpaBuiio nepexoja oT aaredpanyeckoil (opMbl KOMIUIEKCHOTO YHCIIA
K TPUTOHOMETPHUUYECKOH 1 00paTHO.
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16. Chopmynupyiite nmpaBuiio mepexoaa OT anredpandeckor Gopmbl KOMILIEKCHOTO YKcia
K [MOKa3aTeIbHOU U 00paTHO.

17. Kak nepeiTs OT TPUTOHOMETPUYECKON (POPMBI KOMITJICKCHOTO YKCIIA K TIOKA3aTeIbHOMN U
obparHo.

18. Kak yMHOaIOTCSl KOMIUIEKCHBIC YHCIa, 3alTUCAHHBIC B TPUTOHOMETPUIECKOH Gopme.

19. Kak yMHOKarOTCSI KOMITJICKCHBIC YHCIIa, 3alTUCAaHHBIC B TIOKA3aTeIbHON Gopme?

20. CoopmynupyiTe TpaBWIO JENCHHS KOMIUICKCHBIX YHCENl B TPUTOHOMETPHUYECKOM
dopme.

21. Chopmynupyiite npaBUiIO JCICHUS KOMIUICKCHBIX YKCEN B ITOKa3aTeIbHON Gopme.

22. Kak BO3BECTH B CTENECHb KOMIUIEKCHOE YHCJIO, 3aIMCAHHOE B TPUTOHOMETPUYECKOU
dbopwme.

23. Kak B0O3BeCTH B CTETICHb KOMITJICKCHOE YHCIIO, 3aIIMCAHHOE B IMOKa3aTenbHO hopme?

24.  CdopmynupyiTe NpaBUIO HW3BJICYCHHS] KOPHS N —i CTENEHU U3 KOMIUIEKCHOIO
9HClia, 3aITUCAHHOTO B TPUTOHOMETPHUYECKOH Gopme.

25.  CdopmynupyiiTe MpaBUIO H3BICYEHHS] KOPHS N —i CTEMEHU U3 KOMIUIEKCHOIO
qHcia, 3alMCAHHOTO B MTOKAa3aTeIbHON Gopme.

26.  CkoJIbKO 3HaUEHUH MMEeT KOPEHb N-il CTEeNeHU U3 KOMIUIEKCHOTO Yrcia?

Tewma 2. Jluneiinas anreopa.

1. Yro Ha3pIiBaeTCA MaTpuLen?

2. YUto Ha3bIBaeTCS MaTPULCH-CTPOKOM, MaTpuLiel cTonorom?

3. Kakue Marpuibl Ha3bIBAIOTCS MPSIMOYTOJIBHBIMH, KBaAPAaTHBIMH?

4. Kakue MaTpHULbl HA3bIBAIOTCS PABHBIMU?

5. UYto Ha3bIBaeTCA INIABHOM IMArOHAIBIO MATPHIIBI?

6. Kakas marpuiia Ha3pIBaeTCs TMaroHaIbHOMU?

7. Kakast maTtpu1ia Ha3bIBae€TCsl €AMHUYHON?

8. Kakas matpuiia Ha3bpIBaeTCsl TPEYroJIbHOMN?

9. YUTo0 3HAYMT TPAHCIIOHUPOBATH MATPHUILY?

10. Yro Ha3bIBaeTCst cyMMOI MaTpuil?

11. Yro Ha3piBaeTCs MPOU3BEIECHUEM MATPULIbl HA YUCIIO?

12. Kak HaiiTu npou3BeeHle IBYX MaTpuLl?

13. B ueM cocTouT 00s13aTeIbHOE YCIIOBHE CYIIECTBOBAHUS ITPOU3BEICHHUS MATPHIL?
14. Yro Ha3pIBaeTCs ONpeAeInTeIeM MaTpUIlbl?

15. Kak BBIUMCINUTD ONPEAEUTENb TPETHETO MOPSIIKA 10 CXEME TPEYTroJIbHUKOB?
16. Yro Ha3bIBaeTCSI MUHOPOM?

17. Yo Ha3pIBaeTCs areOpandeckuM JOTMOTHEHUEM DIIEMEHTA ONPEeAeIIUTENs?
18. Kak pa3nokuTh onpeAeauTeb 10 3JIeMEeHTaM CTOI0a U CTPOKU?

19. Tlepeuncnure CBOHCTBA OMPEACTHTEIS.

20. Kakas maTpuIia Ha3bIBaeTCsl HEBBIPOXKICHHOMN?

21. Kakas maTpuIia Ha3bIBaeTCsl 0OpaTHON MO OTHOLICHUIO K JAHHOM?

22. KakoB alropuT™M HaxoXKAEeHUs 00paTHON MaTpHIIbI?

23. Chopmynmpyiite Teopemy Kpamepa.

24. 3anummre dpopmynsl Kpamepa.

25. B uem 3akimouaetcst meton ["aycca.

Tewma 3. BextopHas anredpa v aHaTUTHYECKAs TEOMETPHSI.
Yro Ha3pIBaeTCA BEKTOPOM?

Uto Ha3bIBaeTCS JUIMHON BEKTOpA?

Kaxue BekTOpbI Ha3bIBAIOTCS paBHBIMU?

Kaxk cioxuth 1Ba BekTOpa?

Kax HaliTu pa3HOCTh ABYX BEKTOPOB?

Kak yMHOXUTbH BEKTOp Ha 4HUCIIO?

ook owdE
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7. Kakue BEeKTOpHI Ha3bIBAIOTCS KOJUTMHEAPHBIMH?

8. Kak pasnouTh BEKTOp B I€KAPTOBOM CUCTEME KOOpIUHAT?

9. Yto Ha3bIBaeTcs 6azucom?

10. Yro Ha3pIBaeTCsI KOOPAMHATAMH BEKTOpa?

11. Kak HailTu KoOpAMHATHI BEKTOPA, 33JaHHOTO JABYMS TOUKaMH?

12. Kak HaiiTu AMUHY BEKTOpPa, 3aJJaHHOTO JIBYMS TOYKaMH?

13. Kak Bbruucisercs JyinHa BEKTOPa, 3aaHHOT0 CBOMMHU KOOpIUHATaMu?

14 Kak BBIOMHSETCA CIOXEHWE W  BBHIUATAHHE BEKTOPOB, 33JaHHBIX CBOMMU
KOOpJauHaTamMu?

15. Kak yMHOXXHUTb BEKTOD, 3a/laHHBII CBOMMU KOOPAWHATAMHU, HA YUCJIO?

16.Kakum cBoiicTBOM 0011a1at0T KOOPJMHATHI KOJUTMHEAPHBIX BEKTOPOB?

17.3anummre ¢hopMyIbl 1eeHus OTpe3Ka B JAHHOM OTHOIICHUH.

18. 3anumunTe GopMyiibl AeneHUs OTpe3Ka Ha JIBE€ paBHbIE YaCTH.

19. Yto Ha3bIBaeTCs CKATSAPHBIM IPOU3BEACHUEM BEKTOPOB?

20. Kak BbIYMCIISETCS CKaJApHOE IPOM3BEIEHHUE BEKTOPOB, 3a/JlaHHBIX CBOUMHU
KoopJauHaTamMu?

21. KakuMm cBoiicTBOM 001aJaeT CKaISIpHOE POU3BEIEHUE BEKTOPOB?

22. Yemy paBHO CKaJSIPHOE MTPOM3BEICHNE IBYX NEPIICHANKYIISPHBIX BEKTOPOB?

23. Yemy paBHO CKAJSIPHOE MTPOU3BEJCHNE KOJUIMHEAPHBIX BEKTOPOB?

25. Yto Ha3bIBaeTCS YpaBHEHUEM MPSIMOIA?

26. KakuM ypaBHEHHEM ONMCHIBACTCS NpsAMasi Ha IUIOCKOCTHU?

27. Kax 3anuchIBaeTcsi KAHOHUYECKOE YPaBHEHUE TIPSIMOI?

28. 3anummMre ypaBHEHUS Oceil KOOpAHUHAT.

29. 3anummre ypaBHEHUS NMPSAMBIX, HAapAJIICIbHBIX OCSIM KOOPAMHAT.

30. CdopmynupyiiTe IpaBUIO COCTABICHUS YpaBHEHU MPSIMOM Ha IIIOCKOCTH.

31. 3anummuTte ypaBHEHHE MPSMOU C YTIOBBIM KOAPPHUIIHEHTOM.

32. Chopmynupyiite ycnoBUE MapaieIbHOCTH NPSIMBIX.

33. Cdhopmynupyiite ycIoBHE MEPICHIUKYISIPHOCTH MPSMBIX.

34. Kak HaliTH yroa Mexxay npsMbIMU?

35. Kakum ypaBHEeHHEM OMUCHIBAETCS KPUBAsk HA TUIOCKOCTH?

36. 3anuunTe KAHOHUYECKOE YpaBHEHHE HIIIMIICA.

37. Uro Ha3pIBaeTcs IKCIEHTpUCUTETOM dyuturca? Kakosa ero BennynHa?

38. UeMy paBeH SKCLEHTPUCUTET OKPY>KHOCTHU?

39. 3anmummMTe KAHOHUYECKOE ypaBHEHHE THIIEPOOITHI.

40. 3anummuTe ypaBHEHHUE PaBHOCTOPOHHEH rUmepOoJIbl.

41. 3anumuTe KAHOHUYECKOE YpaBHEHHUE MapadoIbl, TUPEKTPUCH TapaboIb.

Tema 4. luddepennmanbHoe HCUUCIEHUE.
1. Jlaiire onpenenenue npenena B TOUKE.

]
2. OOBsicHUTE PACKPBITHE HCONIPLCACICHHOCTHU E

3. Haiite onpenenenue npeaena GyHKIUN Ha OeckoHeUHOCTH. OOBSICHUTE OCHOBHOW METO/T
oD
PACKpBITHSI HEONPEIETIEHHOCTH —.
[e¢]

4. Chopmynupyiite TEOpEMBI 0 Mpeenax.

5. ChopmynupyiiTe 1 HaNUIIUTE NEPBBIA U BTOPOW 3aMeyaTeNbHbIE MPEIeIbl.

6. Uto Ha3bIBaeTCs MpHpallleHueM HE3aBUCUMOM epeMeHHON U puparieHueM GyHKumu?

7. JlaiiTe ompeneneHue HenpepbiBHOW ¢yHkiuu. Kakumu cBoilicTBaMH Ha OTpe3Ke OHa
obnanaer?

8. Uto xapakTepu3yeT CKOpOCTh H3MEHEHHs (QYHKIUHW OTHOCHUTEIHO HW3MEHEHHS
aprymenTa? Jlaiite onpeaeneHue Npou3BOAHOM.

9. Kakass ¢ynkuuss HaspiBaeTcs udQepeHnupyeMoil B TOYKE W Ha  OTpe3ke?
ChopmynupyiiTe 3aBUCMOCTb MEX/Ty HEMPEPHIBHOCTHIO M JU(PPEepeHIIMPYEMOCThIO (YHKIINU.
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10. U3 kakux omeparuii CKJIaapIBacTCs 001Iee MPaBUIIO HAXOXKECHUS MPOU3BOTHOMN JaHHOM
¢ynkunn? Kak BEIMHCIUTD YaCTHOE 3HAYEHUE MPOU3BOAHOM?

11. MoOXHO 1M BBIYUCIUTH MPOU3BOAHYIO JFO0OM (YHKIIMH, MOJB3YSICh OINpEAETICHUEM
IIPOU3BOIHON?

12. BemmummTe B TaOIUIy OCHOBHBIE TTpaBuia u popMyiibl auddepeHupoBanus GyHKITHIA.

13. TMoBTopuTe omnpenencHue ciaoxHou GpyHknu. Kak HaliTH ee Mponu3BOIHYO?

14. KakoB reoMeTpHuYeCKHil CMBICT Mpou3BOAHOK? Kak reomMeTpuyecku OIpeacinTh
3HAYEHHUE MPOU3BOIHOM B TOUKE?

15. B 4em 3akiro4aeTcss MEXaHHUECKHI CMBICT TTPOU3BOAHON?

16. Yto Ha3pIBaeTCs MPOU3BOAHOI BTOPOTO MOPSIAKA U, KAKOB €€ MEXaHHMUECKUIH CMBICT?

17. Yrto naswiBaercs muddepeHnrasioMm (GyHKIIMHA, Y€MYy OH paBeH, KaKk 00O03HA4YaeTCs H
KaKOB €ro reOMETPUYECKUI CMBICTT?

18. IloBTOpHuTE OMpeneneHus BO3pacTaroIIe 1 yobIBarome GyHKiui. B yem 3akmodaercs
MIPU3HAK BO3pacTaHMs U YObIBaHUS (DYHKIHIT?

19. B uyem 3akioyaroTcsi HEOOXOAWMBIM U JOCTATOYHBIA MPU3HAKH CYIIECTBOBAHUS
skctpemyma? [lepeunciure MOpsAOK oneparui Ajis OThICKaHUS MaKCUMyMa U MUHUMYyMa () YHKIIUH
C TTOMOIIIBIO TIEPBOM MTPOU3BOIHOM.

20. B dyem paznmmuue MexAy HaXOXKICHHEM MAaKCUMyMa W MUHUMyMa QYHKIUH U
HAXO0XJICHUEM €€ HauOOJIbIIEr0 U HAMMEHBIIET0 3HAaUeHU N ?

21. Kaxk nmumiercs HauOoJIbIlIee M HAMMEHbIIee 3HAaYCHUS (DYHKIIUU Ha TAHHOM OTpe3Ke?

22. Kak ompenensitoTcsi TeOMETPUYECKH U 1O 3HAKy BTOPOM MPOUM3BOJHOM BBIMYKIOCTh U
BOTHYTOCTb KPUBOM?

23. Urto Ha3bIBaeTCs, TOUKOM Mepernda U KakoBbl HEOOXOUMBIN U IOCTATOYHBIN MPU3HAKU
ee cymectBoBaHus? CHopMynmupyiiTe mpaBUiIo HAXOKICHUS TOYKH Iepernoa.

24. Kaxoil cxeMoil peKOMEH IyeTcs MOJIb30BaThCs MPU MOCTPOSHUU rpaduka GyHKIIN?

Tema 5. IHTerpanbHoe ucuncienue GyHKIUU OAHOM epeMeHHOH.
Urto sByIsIETCS OCHOBHOM 3aJ1aueii MHTErPaJTbHOTO UCYUCIICHHUS?
Kakas ¢yHkuus Ha3pIBaeTCs IepBooOpa3HOM A 3alaHHON GYHKIUU?
[Touemy npu UHTErpUpPOBaHUM (PYHKLINN MOSIBIISIETCS TPOU3BOJIbHAS IOCTOSTHHAS?
[Touemy oaHa GyHKIMS UMEET LENTYI0 COBOKYITHOCTh MEPBOOOPa3HbIX?
Kak 3ammcath BCI0O COBOKYITHOCTh MEPBOOOPA3HBIX (DYHKIIHI?
Yto Ha3pIBaeTCsA HEONPEAEIEHHBIM HHTETPAJIOM?
[Touemy HHTErpan Ha3bIBAETCS HEOIIPEAEICHHBIM?
Yro o3nauaeT nocrossHHasg C B ONPEEICHUN HEOTIPEAEIEHHOIO NHTErpana?
. B 1yem 3axirodaercs mpaBUIIO WHTETPUPOBAHUS BBIPAXKEHUS, COEPIKALLETO OCTOSTHHBIN
MHOXUTENb?

10. B gewm 3akiroyaeTcs MpaBUIIO HHTETPUPOBAHUS alreOpandeckoi CyMMBI (PyHKITHIA?

11. Yemy paBen unrterpai ot auddepeHunana HekoTopoi GpyHKIun?

12. Hammmmre ocHOBHBIE (hOPMYITBI HHTETPUPOBAHHSL.

13. Kak npoBepuTh pe3yiabTaTa HHTETpUPOBAHUS?

14. B 4em cOCTOUT T€OMETPUIECKUN CMBICIT HEOTIPEACIICHHOTO HHTeTpasia?

15. Yto Takoe uHTErpajibHble KpuBble? Kak OHU pacnoiokKeHbl APYr OTHOCUTENBHO JIpyra?
MoryT 11 OHHU nepecekaTbes?

16. Yto Taxoe onpenereHHbIN HHTETpa?

17. ChopmynupyiiTe OCHOBHBIE CBOMCTBA ONPEEICHHOTO HHTETpaIa.

18. B ueMm 3akirodaeTcsi reOMETPUUECKUN CMBICI OIPEeIEHHOT0 HHTerpana’?

19. Mosxer 1 TUIOIIAh KPUBOJIMHEHHOM Tparenuu ObITh paBHA OTPHUIIATEITBHON BETHMUNHE,
HYJIIO U TIouemy?

20. Kakwne mHTErpalibl Ha3bIBAIOTCS HECOOCTBEHHBIMH?

©CoNoaR~wWNE

Tema 6. Maremarnueckuil aHann3. @yHKIIUN HECKOJIBKHUX IEPEMEHHBIX.
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Onpenenenue GyHKINN HECKOIBKUX EPEMEHHBIX

['eomerpuueckoe n3o00paxkeHne GyHKINN HECKOIBKHX MEPEMEHHBIX.
YacTHOe U [TOJIHOE NpUpalleHne QyHKIUY.

HenpepbIBHOCTH PYHKITUH HECKOJIBKUX TTEPEMEHHBIX.

YacTHble TPON3BOAHbBIE (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.
[TonmHOE MpUpaIeHNe U MOMHBIA Tud depeHIra.

[Tpon3BoHAs CIOKHON (YHKIIUH.

[TonHast mpou3BoAHAS ¥ MOTHBIN AU depeHIra cioKHO!H GyHKINH.
[TpousBoHas OT PyHKIMH, 3aJaHHON HESIBHO.

. HacTHbIe IPOM3BOIHBIC PA3THMYHBIX ITOPSIKOB.

ITpon3BosHas MO HAIIPABICHUIO.

I'paguent

MaxkcuMyM U MUHUMYM (DYHKIIMM HECKOJIBKUX IT€PEMEHHBIX.

Y ciioBHBIE MAKCUMYMBI U MUHHMYMBI.

CoNoA~WNE

N Y ol o
rPODNEO

Tema 7. OObikHOBeHHBIE MU hepeHInanbHbIe ypaBHEHUS U CUCTEMBI YPaBHEHUH.

1. Kakoe ypaBHeHue Ha3biBaeTcs AuddepeHnnanbHbM?

2. Kaxkas ¢pyHKIus Ha3pIBaeTCs pemenneM auddepeHnnanbHoro ypaBHeHUs?

3. Kakoe pemenue auddepeHInaIbHOr0 ypaBHEHHsS Has3blBaeTcsi OOMIMM M Kakoe
Ha3bIBAETCS YaCTHBIM?

4. KakoB reOMETpHUUYECKUH CMBICI OOIEro M YacTHOro peueHui IuddepeHInaIbHOro
ypaBHEHUS?

5. Moxer nu auddepeHnnanbHoe ypaBHEHHE UMETh KOHEYHOE YHCIIO peIeHu?

6. Uto Takoe mopsok nudhepeHInaIbHOT0 YPaBHEHUS H KaK €ro ONPEIeIUTh?

7. CKOJIBKO IOCTOSIHHBIX MHTETpUpOBaHUs HMeeT oliiee pemieHue auddepeHnnanibHoro
YpaBHEHHUSI IEPBOT0, TPETHETO MOpsiIKa?

8. Kak npoBepuTh, NpaBUIbHO JIM HAWJEHO pelieHne qudpepeHuaibHOro ypaBHeHus?

9. Yem otnmuaercs audQepeHnnaibHoe ypaBHEHHE OT aNreOpandeckoro ypaBHeHUs?

10. Ha3zoBuTe u3BECTHbIE BaM TUIIbI JU(PEepeHIINATbHBIX YPAaBHEHUH.

11. Kaxos o6mwmii Bua nuddepeHranbHbIX ypaBHEHUH IEPBOTO MOPSJIKA C pa3IeIeHHBIMU
U Pa3AEIAIOIUMUCS IEPEMEHHBIMUA?

12. Kak pemraercsi ypaBHEHHUE C C pa3IeIEHHBIMHU IIEPEMEHHBIMU?

13. Yem oTinyaercss ypaBHEHUE C pa3felsSIONIMMUCST TEPEMEHHBIMH OT YpaBHEHHs C
pazaesneHHbIMU nepeMeHHbIMU? Kak pazfenstoT nepeMeHHble?

14. KakoB anropuT™ pelieHus: ypaBHEHHs ¢ Pa3JIeNaioIUMICs TEpeMEHHbIMU?

15. B ugem 3akimouaercs 3aga4a Komu? KakoB ero reomerpudeckuii cMbIci?

16. KakoB o0muii BuJ JIMHEHHBIX AuddepeHnnanbHpIX ypaBHEHUH 1epBoro nopsjika’?

17. Kakumu BennyMHAMM SBISIOTCS U OT YEro 3aBUCAT KOIPPUIIMEHTHI p U B JUHEHHOM
muddepeHnaIbHOM YpaBHEHUH [IEPBOTo MopsIka’?

18. C momomipro Kako# MOJICTAHOBKHU peliaeTcs JIMHEiHOoe quddepeHraIb-Hoe ypaBHEeHHE
IIEPBOTO MOPAJIKA U K KAKOMY YPaBHEHHIO CBOJUTCS €T0 pelIeHne?

19. Kakoii Bux umeeT npocreiiiee auddepeHnuaip-Hoe ypaBHeHHEe BToporo mopsiaka? Kak
OHO pemraercs?

20. Kak ompemenseTcss W KakK 3alMCBIBAeTCS B OOIMEM BHJE JIMHEHHOE OJHOPOIHOE
muddepeHnranbHOe ypaBHEHHE BTOPOTO MOPsAKa ¢ HOCTOSHHBIMU K03 duiimenramu?

21. Yro Takoe XapaKTepUCTHIECKOE YpaBHEHUE?
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Kputepnn u 1mikana OICHUBAaHUS MO OLIEHOYHOMY CPEICTBY coOecenoBaHne (yCTHBIA HIIH
MUCbMEHHBINA OITPOC)

[MIxana OLICHUBAHUS Kpurepuii onieHuBaHus
(nHTEpBaI OAIIIOB)
S) coOecenoBanre (yCTHBIM WM NUCBMEHHBIM OINPOC) INPOIIET Ha

BBICOKOM  YpOBHE (CTyA€HT B MOJHOM 0OBEME  OCBETHII
paccMaTpuBaeMbIii  BOMPOC, BIaAeeT MNPOMGUIBHBIM TOHSTHHHBIM
(kaTeropuaabHbIM) aNapaToM M T.I1.)

4 coOecenoBanre (YCTHBIM WM NUCBMEHHBIM OMNPOC) INPOIIET Ha
cCpenHeM YpOBHE (CTyIEHT B II€JIOM OCBETWJI paccMaTpUBaeMBbIi
BONPOC, BIAJeeT NPOPMIBHBIM MOHATUHHBIM (KaTEropHaJbHBIM)
arnmapaToM M T.I1.)

3 coOecenoBanne (YCTHBIM WJIM MMCbMEHHBIN OIPOC) HA HU3KOM YpOBHE
(CTYAEHT JOIYCTUII CYLIECTBEHHBIE HETOUHOCTH, U3JI0KWI MaTepHa C
ommOKaMH, HE BIAACeT B JIOCTATOYHOW CTEMEHU MPOQUIBHBIM
KaTerOpHaIbHBIM aIapaToM M T.11.)

2 coOecenoBanre (YCTHBIM WM NUCBMEHHBIM ONPOC) INPOIIET Ha
HEYJOBJIETBOPUTEIILHOM YPOBHE WJIHM HE MpPEJCTaBlIeH (CTyIEHT He
rOTOB, HE BBIIIOJHWII 33JIJaHUE U T.I1.)

3agaHuA K KOHTPOJbHBIM padoTam

Konrponsnas padora Ne 1
KoMmiekcHbIe YucJia.

1. TlpencraButh B TPHIOHOMETPHYECKON M MOKA3aTEILHON (OpME UHCIa.

1.1. -/3+i; -3; 5i. 1.2. 3+i-/3; 2; -3i
1.3. J6-i2; -4i; 1. 1.4.-J2+4/6; 2i;: -1,5.
1.5.-1+1i;-i; 5. 1.6.1—-i-/3; -10; 3i-2i; 7
17. 3 -i; -3; -5i 18 f—;i;
1.9. 1.10.
2. BrimonnuTe neiicTBus:
2.1.2) 1= 3;’ +;"+i; B)5[cos (1/6) — isin(n/6)]-[cos (1 /4) +isin (1 /4)].
l1— l —
2.2.2) L3720 5y Qcos (1/3) + i sin (w/3)]-[cos (1/12) + sin (1/12)].
1+ 1+ 3
J5+1 =5, ]
2.3. a) 52 +\/§+l ; B) 26 4 482
1+: 2-3 1 3
24. a) —— X B)—e " : '
)1 avs )g¢" 6
8+2 5+i . .
2.5.a) + ; B) 3[cos (3n/4) + i sin (3n/4)]:[cos (7/2) + i sin (1/2)]
5-31 2+3
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2.6.a) 1+71 + = ; B) (c0s210° +isin210°) : (cos150° + i sin150°)

1—1 1+1
5+ 2 3 4 .
25 4+3'
4431 5-4

4 445

2.7. a) ; B)[cos (-mt/3) + isin (-n/3)]:[cos (-n/6) + i sin (-7t/6)]

28.a)

2.9.
2.10.

3. Bosseaure B cTENEHB:

B) (0s150° + isin150°):[cos (-120°) + i sin (-120%)]
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3.1. (-1 +i+3)% (248

6
3.2. 3_@] . (3e12)3
2 2

4
3.3. ,f . ;J : (4[cosn +i sinn])?

3.4, f—;z} . [/3(cos (n/3) + i sin (x/3)]°

r 6

3.5. 2(cos”+zsin ”H o (W2e™)
s 8

3.6. (C0S35° +i SiN35%)12; (5 p5")°.

37.1-i (L j
- (e

oo (52): 2]

3.9.

3.10.

) UsBnexute kopens: 4.1. \/m :
42.%8

4.3.48

4.4, \/]Tl

45. 4/4
4.6. %1

4.7.4-2+ 213

4.8. 3/1 Pewnre ypasHenue:

6

5.1. x3+27=0 54.x°-32=0 5.7.3x"+384=0
52.125x3+1 =0 5.5.27x3-8=0 5.8.5x*-405=0
53.x*+625=0 56.x3-125=0

Koumponvnan paooma2.

Onpeneanreaun. MaTpunbl.

CucreMbl JUHEHHBIX aJreopanyeckux ypaBHEeHHNH.

3ayaya 1.
Boruncnuts onpenenuTens 4eTBEPTOro NopsiaKa.

BapuanTsl 3a1anuii
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-2 0 4

-1

-3 2 1

0

2 0 3

-1

2
2 4

-4 2 0
-5 1

2
3

-1
-3

-8

3

4

-11

1
2

0 3
-1 1 0

-3 -2 1
-3

1
2

-5 2

0
3

3 0 1
-3 1

-1

9 4 2 1

3
-9 1
1 10 3

—4 3

6

4

-3
-1

3 1

2

1 1

-1 2 -2
-8
3 4

1

3
-1

10.

—4 7
2

-3 5 -6

2

A, Tned — 3agaHHas MaTpHIIA.

3agaua 2.

Haiitu 3Hauenne maorounena f(x) mpu X

BapuanTsl 3a1anui

-1 0
-3
-1

1
0 2
4 0

X2 +2x+1 A

5. f(x)

|

1 2 3
0 0 -2
-1 0

1
3x?—x-1 A=|2
0

X +4x+1 A=

1. f(x)

5
0
2

2x> -3x+5 A

2. (%)

0
1

3. f(x)

0 2 O
=1 0 -2
0 3 1

2x°—x+3 A

4. (x)
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-2 0

-3
f(x)=3x*+2x-3 A=

7. f(X)=x>+6x-7 A—[ -1 28
2
0
0

5
0

Pemmth CUCTEMY TPEMA MCTOAaMU:

1) MaTpUYHBIM METOJIOM;
2) no ¢popmynam Kpamepa;

3) metogom ["aycca.

X, —2X, + X3 = —2
1. {5% +4%x,— %, =0
X+ X, + X3 =2

3% =X, =X =1
3. X +3X,+2%, =6
2% —4X, — X3 =3

X +2X, —X; =-1
0. 42X +3x%, +4x%, =-1
3 =X, =X, =4

2% +3X, —2X%; =-1
7. 93x, =X, +2X%; =3
4% +2X%, - %, =0

3% +X,—%X; =8
9. {3, — X, + X, =4
X +2X, —X; =4

HccnegoBath CUCTCMY Ha COBMCCTUMOCTD U HaWTH e€ 0611166 pemieHue METOAOM }Kopz(aHa-Faycca.

2X, —3X, +5%X; + X, =—7
=X + X, +4X,—2x, =1

SX, +2X, —3X; +6X, =5
—2X, +5X, + X, — 71X, =5

1

ENQET

3amaya 3

BapuanTsl 3a1aHuii

10.

3ajaya 4.

4%, +4X,+3%, =5
2X =X, + X3 =7
3%, +2X, —X; =4

X —4X,+X; =171
X +X, =X =1
2X, —2X, — X3 =2

4%, — X, —3%X; =5
X, +2X, —2X; =0
3%, —3X, +4x, =10

X, =X, +2%, =3
2X + X, —3%, =0
X, —2X, = X3 =5

X, +2X, +3%, =6
4%, —2X, —2%; =0
3% +X, —3%;, =1

BapuanTsl 3a1anuii

2X, +3X, +4X, +5X, = -2

3% + X, + 2%, +4X, =1

4% +6X, +3%, +7X, =1
OX +2X, + X, +4x, =4

24

1

0

9. f(x)=5x’+x-6 A=|3 0

5

5

10. f(x)=—4x*-x+5 A=|-1

0

N O O
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4%, —2X, +5%; + 2%, =7
OX =X, +3X;+ X, =1

X, +3X, — X3 +2X, =14
33X, — 2%, + X, — X, =-11

X, +2X, +3%X; +4x, =0

7% +14x, +20x, +27x, =0
5x, +10x, +16%, +19x, = -2
3%, +5X, +6X; +13x, =5

3% — 2%, + X, — X, =—1
X, +3X, — X3 +2X, =14
SX =X, +3%;+ X, =1

4%, —2X, +5%X; +2X, =7

X, +2X, +3X; —2X, =6
2X, — X, —2X; —3X, =8
3%, +2X, =X, +2X, =4
2X, —3X, + 2%, + X, =—8

X, +2X, +3%X; +4X, =7
X, + 2%, +2X, =5
4%, + X, —X; =14

2X + X, + X3 =1

3%, +4x, —2X; +5%, =10
2%, +3X, +5%X; —4X, = -2
4%, +5X, — 4%, —3X, =7
SX, +3X, + 2%, —5x, =-1

OX +2X, + X, +4x, =4
4% +6X, 3%, +7X, =1
3% + X, +2X, +4%, =1
2X, +3X, +4X, +5%, =2

X, +2X, +3X; +4X, =5
2X + X, +2X; +3X, =1
3% +2X, + X, +2X%, =1
4% +3X, +2X;+ X, =-5

Konrtponbnas pabora 3
BexTopHas ajareopa

3agaua 1

3a7aHbl BEKTOPHI A {aiazas }, 6{616263 }, c {clczc3 }

Berancnauts 1)nnuny Bektopa a.

2) CkansipHble IPOMU3BEIEHUE BEKTOPOB a U G .

3) Kocunyc yria mexay BekTopamu a U 6 .

4) BexTopHOE IPOM3BEIEHUE BEKTOPOB d U 6 .

5) IInomane TpeyroiabHUKa, HOCTPOCHHOTO Ha BEKTOpax a U 6 .

6) O0beM mapaJiesenuena, IOCTPOEHHOTo Ha BekTopax a,b,C ?

7) KonnuueapHsl 11 BEeKTOpHL a U 6 ?

8) KoMrmanapHsI 11 BEKTOPHI &, b,c?

Q|

Q|

Q|

(231}, b{-10-1}; c{2;2;2}
{231 b{2;34}) c{31-1
L52f bi-11-1; cLl

BapuanTsl 3a1aHui

4. af-1-3};, b{2;31; c{2;34}
5. a{331}, b{-1-2:1}; c{11
6. a3L-1; b{~2-10}; c{52-1}
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7. a{431); b{-21) ci{222}
8. a{4;31; b{e7:4); c{2,0-1}

3ajaya 2.
[IpoBeputb, UTO

oOpasyror 0a3muc.
BEKTOpa XB ATOM 0Oa3mce.

BapuaHThI 3a/1aHuii

p{0:1;2};

1}; p{L:3,0},
p{21-1; q

24,7},

><|

I

. x{-

. x{6:12—
. X{—4:4f
. X{-955}
X{~5-55}, p{~ 2,01} q{L3;

><I

(€] & w N =
x|

x{132,7}; piELO; q{2-13)

X\-19%7); ploLL; q{-201}

X{3-34) pLo2f q{oLL)

X{33-1}; q{-121};
10.
X{-17-4}; p{-121; q{2,0,3};

p{31,0};

BCKTOPbI

qiLosL);
qi2-11;

PALL; { }

p.q.r

Harmmcats Pa3I0KEHUEC

r{L0;-1}

r{310}

F{2,-14}

r{-10;2}

b
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9. a{3;21}; b{L-3-7}

c{;2;3}
10. a{3;7;2}; bi-2,0-1};

c{2:2:1}



3ajaya 3.
Brraucnuts miomaap napajieaorpaMma, HOCTPOCHHOTO Ha BEKTopax a U 6

o B LTI
l.a=p+2q, b=3p-7, |[p|=1 [d]=2 (lq)zg
o B LTI
2.a=3p+q, b=p-2q, |p|=4 [g=1 (lq)zz
i N B N
3.a=p-3q, b=p+27, Iplzg, =2 (1q)=3
o 1 .._. S5II
4. a=3p-2q, b=p+57, |p|=4 |q|=5 (1q)=?
L B .~ 31
S.a=p-2q, b=2p+q, |p[=2 [q[=3 (h)=—
o B LTI
6. a=p+30, b=p-2q, |p|]=2 [q]=3 (plq)=§
o B LTI
7.a=2p-q, b=p+3q, |p|=3 [a]=2 (1q)=5
o i LTI
8.a=4p+q, b=p-q, |p|=7 [q]=2 (plq)=z
_ = L I1
9.a=p-44, b=3p+q, [p=1 [q]=2 (plq)—g
o i LTI
10. a=p+4q, b=2p-q, |p=7 [q=2 (1q)=§

Koumponsnan paboma 4

Ilpenen. HenpepbIBHOCTL GYHKIHMH.

1. Haiitu npez[enbl (byHKI_[I/II/I

./1+ ,/ —-8x+15 . 1-cosx C (x+3)
l. a I|m ; 0 lim B) im ————; 1)l : 279
) 3Xx— ) i )HS x* —25 )HO 5x° H)hinw x-2)'
3 _ -
2. a) lim x2+1 . 6) lim ,/2+x_3; B) lim 3x2 8x+4; r) fim arcsin 3x 1) tim [ 2X= 1) ,
x> 2X° +1 x=>7 - x-25X° —14x+8 x-0  5X x>e| 2X +1
3 G _
3. a)lim 2x% +x? 6)| X — f B lim -7x+10 F) lim ~J1-cos2x ) im (4x+1j ’
X—>0 X +X=2 x—1 X anX 9X+20 x—0 |X| X—>00
_ 3x*+x°-6 AXP-T7x-2 .  5x
4, a Ilm—; lim —— ;1) lim ;
)Hw 2x* —x )HO \/1+3 ~1 )H?- 5x*—11x+2 x>0 arctgx A
2X x+0.5
im
X%(Zx+1j
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)I 2x+6x56)I —/1- )I x+2x 15 )I COSX — cosx1

X—>00 — X - x—0 X x—3 x—0 X

) limo X[In( x+1) — In x];

2 2
2) lim 3+x+5x . 6) lim V1+3x —+/1- 2x; B) fim 2x2 +x-15 ) lim x.ct92x;
xoe X' —12X+1 x>0 X+ X —>-33x% + 7X -6 x>0 sin 3X
1) lim (2x +1)[In( x +3) —In x];

X —2x? +5x* Vi+x-1 _3x*-17x+10 | . 1-cos6x_
7. a) m ————; 0) lim ———~; B) Im ————; 1) lIm———;
x> 24 3x% + x* x>0 X% 4+ X x>5 3x° —16X+5 x>0] —C0S2X
1) lim (x =5)[In( x—3) —In x];
=R tg*,
8. a) |im5—3X+1 6) lim Y2X B) lin DTS oy Z 2
x> X2 +X-5 x—3 x->1 3x% —2x -1 x=0 X
1) lim (2x —3)[In( 2x + 3) — In 2x];
9. a)lm —2x°+2 .6)lim \/1+3x2 V2x+6 3 lim 1) lim 1-cos4x.
X—0 x* +3 x—5 X° —5x x>l X =1 x—0 2Xt92X
x+3)"°
J:[)Iim(—j :
X—>00' X_
2 2 _
x> 2%° 4 22 +5 2\/_— x>-3 x> +5X+6 x>0 5

1) 1imw(2x +D[In(2x —-1) —In 2x];

2. 3amgana pynkuus y=Ff(X) u 1Ba 3HaYCHUs aprymeHTa Xi, X2. TpeOyercs: 1) yCTaHOBUTb, SBISETCS
71 AaHHast QYHKIUS HENPEPHIBHOW WIIM pa3pbIBHOM ISl KaXKI0TO U3 JaHHBIX 3HAUCHHH apryMeHTa; 2)
B clly4ae pa3pbiBa (YHKIUHU HANTH €€ Tpeielibl B TOUKE pa3phiBa ClieBa U CIIpaBa.

1 1

2.1, £(x)=92, x,=0,% = 2. 2.2. f(x)=4%, Xy =1,% = 3.
1 1

2.3. f(x)=12xx, =0, X2 = 2. 2.4, f(x)=34*,X1=2, X2 =4,
1 1

2.5. f(x)=8*, x;= 3, X, = 5. 2.6. f(x)=107*, X1 =5,%x=7.

i
8-x

1
2.7. £(x)=145> X1 =4, X, = 6. 2.8. f(x)=15 =6, X, = 8.

1 1

2.9. f(x) =114, Xy = -4, Xp=-2.  2.10. f(x) =135, X1 = -5, xp = -3.

3. 3agana ¢yskums y=f(x). HaliTu Toukum paspbiBa (yHKIMH, €CIM OHM cymiecTBYlOT. Crenarb
YEpPTEK.
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X+4 x<-1 X+ 2 x<-1
3.1 f(x)=¢x*+2 —-1<x<1 3.2. f(X)=4x*+1 -1<x<1
2X X>1 -Xx+3 x>1
-4 x<0 cosx x<0
3.3, f(X)=<—(x-1)% 0<x<2 34 f(x)={x*+1 0<x<1
X—-3 X>2 X x>1
-Xx x<0 -X x<0
35, f(x)={x* 0<x<2 3.6. f(X)=<sinx O0<x<rx
X+1 x>2 X—-2 X>rm
-x* x<0
—(x+1) x<-1
3.7. f(x)={(x+1)> -1<x<0 3.8. f(x)=1tgx O<x£%
X x>0
2x  x>Z
4
-2x  x<0 -2x x<0
3.9. f(x)=x*+1 0<x<1 3.10. f(x)={/x 0<x<4
2 x>1 1 X>4

Koumponvnan paooma 5

IIpounsBoauas v nuddepennuali.

1. Haiiti npon3BoaHbIe PYHKIIMIA:
[ 1 2 x=cos~
1.1. a) y=x"log,x 0) y=3 ~ B) y=x*T) ysinx=cos(x—y)a) " 2
L+x y=t-sint
1.2. a) arcsin x 0) y=In"sin x B) 79 1) 3° -3y +2ax=01) x=t8t
oL = = =X — ax =
Y arccosx 7 4 S y=t>+2t
COS X 1 x=t-sint
a) y=—— 0) y=Inarctg—— B) y=(x+x°)"T) 2yl y=x
) 5= 6) y—narmg L w) y=(ea) 1) 2y ) {700

2t
XxX=e

y =cost

sin X
a) y= 6) y=e"™ B) y=(arctgX)™ 1) x* +ax’y+exy> +1° =0
)y s cosx )y ) y=(arctgx)"" 1) y+exy’ +y° =01)

=8cos’ t
1.5.a) y=e*sinx 0) y=+v1+In®x B) y=(arctgx)* r) y =cos(x+y) 1) {X ZC(_)Sst
y = 2sin
3 2 x =3cost
1.6.a) y=sin x—xcosx 0) y=3""9 B) y=(x+1* r) y:1+xeyﬂ){ Asin? 1
y =4sin
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— _ 3
1.7.2) y= In x 6) y =arctg(x—+1+x> B) y=(cosx)* r) y—arctgy—x=01) {X ?;tz t
x? y-
N _ 9t 3
1.8.a) y=2"¢" 6) y=ctgil+x* B) y_(x (5) 1)X+ r) ysin x—cos(x—y) =0 1) {[_ 2t2t2t
X+ y=

X=t+In cost

1.9.2) y=x’Inx 6) y=1/1-(arccos x)* B) y=(sin X)"™* 1) ysin x = cos(x— y)ﬂ){ t—Insin t

=it

1.10. a) y=e*cosx 0) y:arctg21 B) yz(ij T) cos(xy)= x 1) 1[ 1j

X 1+X =—|t+-

2 t

2. [IpoBectr mosTHOE HCCIeNOBAaHUE (PYHKIIMH U TIOCTPOUTH €€ Tpaduk.

21 y= 1 22 y="" 23 y=x¢" 24 y=x—In(x+1) 25 y=
1-x e’ X
2 3 2y —x2 2 x? -5 x*
26. y=(x*-1° 27.y=2+x%)e™ 28 y=I(x*+1) 2.9. y= 3 2.10. y=X 1

Konumponvnan paooma 6.
HHTerpaJ u ero npuMeHeHmue.

1. Haiitu HeonpenenéHHble HHTETPAJIbL:

xdx x? q
a)J.\/x2+1xdx a)jm a)jm X

6) j xe*dx 6) [ xIn xdx 6) j xsin xdx

(8X+5)dx (x+2)dx (3x 6)dx
8/xdx JSxdx (& +/x)dx
Z)JA1+3\)/; Z)J.X s ).[ 4 15
0) Isin ¥ xdx 0) jcos“ xsin ? xdx 0) _[sm xcos* xdx
In( x +1) COS X sinioI
a)J. X+1 dx ¢ j\/Zsm X +1 a)'[(1+c052x)2 "
0) Iln xdx 0) jarcsm xdx 0) Iln(l—x)dx
(x +2)dx (x+3)dx (x—=3)dx
14 ———— 15.¢6 1.6. ¢
) J.\/xz -x+1 J.\/3+4x 4x* )jVS+66x—11x2
xdx (L—+/x)dx
Wea omsas A5
O)Itg xdx 0) J‘ COSX ix O)IMCOSSde
sin 2 x
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\/th arcsin X4
j cos’ X jvl X’

6) j xarctgxdx 6) j(4—3x)e-3de 6) j (4—16x) sin 4xdx

17 (x+3)dx 18 & (2x -1)dx 19.¢ (7x+1)dx
N s o —xez2 N oxont

dx 5
Z)I ‘{/x+3—1)\/x+3 )I(W+4)\/; Z)J-\/x_—?{/;
) J.sm X 4 0) jsin3 2xcos?2xdx  0) Icos5 X~/sin xdx
cos X

xIn X
0) _[(4x — 2) cos 2xdx
I(3X 1)dx
X —x+1

)f (\/Y +1)dx

0) Icos 8x cos4xdx

2. BpruauciuTh HeCOOCTBEHHBI HHTETPAIT:
1

o 3

2.1. iex dx2.2. leJrld x2.3. j 24 [—% g 25 [F o

2 3

X i/x_ l)C|I’1X 0x(|n X)E 1 X

26, [ o 27 [F¥uw28 [Po 29, j_dxz 10. [e'd
X 0

3
o X~ +1 X

Haifti momans GUTYpsI, OrpaHHYEHHON THHUAME y>=9x, y=3X.

5 5 _ [x=2cos’t
Haiiti miomans purypsl, orpaHU4eHHON acTpou 101 .

y=2sin"t

HaiiTu romans Beeif 006MacTy, OrpaHHUeHHOM TeMHUCKATON p° = 4C0S 2¢

durypa, orpaHuYeHHas OJHOW Iyroil cuHycouabl y=SiNX u ocbo OX, Bpamiaetrcs Bokpyr ocu OX.
Haiitin 00bEM Tena BpalieHus.
X =2(t—sin t)
y =2(1—cost)

Haiity miomaas GUryphl, 3aKIF0UEHHON MEXITY KpHBOi y=4-x2 1 ocbio OX.

BerancnuTh MOJTHYIO M0 00JIACTH, OTPAaHUYEHHOM Kapauouaoi p = 2(1—cos @)

®durypa, orpanmueHHas Mapabomnoii y*=4x u mpamoii x=4, Bpamaercs Bokpyr ocu OX. Haiitu 06bém
Teja BpalleHMUS.

Haiitu nivHy 0HOM apKH [IUKIJIOW b {

. . V2
Haiitn mmmny myru kpuBo# y=17-InCosX n mpenenax ot x=0 10 x = 2

Haiitu mmonrane 06acTv, OorpaHUYEHHON KPUBOM o = COS 3¢

Konumponvnan paooma 7.
DYHKINY HECKOJIbKHMX NepeMeHHbIX.
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1. Haiitu yacTHBIC TPOU3BOJHBIC (PYHKIHH

1.1, z=x" 12 7=X%SINYY 1 3 u=x2+y2 +2% 1 4 u=e

15 Uu=In(x+y+2) 1. z=|n(x+2—3;) B Touke (1;2). 1.7.u=e’+e’

1.8 z=e ¥ 1.9 z=x+y—yx2+y? BTOuKe (3;4). 1.10. Z=x%y-y3x

2. Haiitu nonusiit ntuddepenman GyHKIUN:

2.1.7=x%+xy>+siny  2.2.z=In(xy)  2.3.z-arcsinX24.2=x+y? 2.5.z=e"
y

2.6.Uu=tg(3x-y)+6Y"7  2.7..=X*Y  2.8.u=x3-y*x 2.9.z=xy3-3x¥?+2y* 2.10.

X—y
z=sin(xy)

3. Haiitu moyHbIC MPOU3BOIHBIC TAaHHBIX (PYHKITHIA:
1.1.a) z=arcsin(u+V), u=sinxcosa, v=cosxsina  6) xy3-x*y=2

) . _ 2 2
1.2. a) u=e*%, x=sint, y=t%0) Z—2+y—2-1:o

1.3.  a) z=x%hy, x:%, y =3-2v 6) z=sin(xy)-eY-x?y.
1.4.a) z:tg(3t+2x2—y),x:%,y:ﬁ 0 :—z—;—;l
L5.2) z-acsin, y = +1 6) y'=x’

1.6. a) z=In(1-x*%) 6) sin(xy)-e¥-x?y=0
1.7.2) u=20"2 y—sinx, 2-cosx 6):—2—;’—2:1

1.8. a) u=In(e*+¢*), y=x° 6) xy-Iny=0

1.9. a) z=e"?, u=sinx, v=x3+y? 6) ye'=-¢’
1.10.a) u =arcsin§, z=+vx? +10) xy-Iny=a

4. WccnenoBaTth Ha MAaKCUMyM U MUHUMYM (DYHKIIHIO

4.1. 7=2xy-3x%-2y*+10 4.2. 7=x3y?*(1-x-y).
4.3.2=4(x-y)-x>-y?. 4.4.7=2x3+Xy>+5x2+Yy?
4.5.7=e”(x+)*+2y) 4.6.2=x’+Xy+y’+x-y+1
4.7.7=x3+y3-3xy 4.8. 7=x2-y?
4.9.z=xy(a-x-y) 4.10. z=8(x-y)-2x%-2y?

Haiitu rpaguent GyHkimu z =/x? +y? B Touke (3;4)
Haittn nponsBognyro GyHKIHN z=x>-3x%y+3xy?+1 B Touke M(2;0) B HaNpaBIeHNH, HIYIIEM OT STOH
touku K Touke N(6;-3).

Hatiti rpaeHT QyHKIUHM Z = x—3y +,/3xy B Touke (3;4)

Haittr npomsBoanyto Gpyskimn z=3x*xy+)° B manpasnennu or M x N, ecm M(1;2), N(-2;-2).
Haittu npomssoanyio GyHKun Z=5x>-3x-y-1 B Hampasneruu ot Touku M(2;1) k Touxe N(5;5).
Haiitu rpaguent QyHkmmn z=x>+y? B Touke (3;2)
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Haiitu mpousBoanyto ¢ynkiuu z=arctg(xy) B touke (1;1) B HampaBIeHUH TPETHETO KOOPAUHATHOTO
yria.

Haiitn npowsBomHyto GyHKIMH U=x)y?+z3-xyz B Touke M(1;1;2) B HampapieHHH, 0Opa3yOIIeM C
ocsIMH KOOPAHMHAT Ykl cooTseTcTBeHHO 60°, 45, 60°

Haiitu rpaguent QyHKIUM z = /4 +x? +y*> B Touke (2;1)

Haiiti npousBoaHyro GyHKIHN Z=x°-3x*y+3xy>+1 B Touke M(3;1) B HalpaBICHNH, UIYIIEM OT 3TOM
touku K Touke N(6;5).

Konmponvnaa paboma 8.
JInddepennuajanLubLie YPABHEHUS.

1. Haiitu yactHoe pemieHue AudhepeHInaIbHOr0 YpaBHEHUS, YIOBIETBOPSIOIIETO HaYaIbHBIM
YCIOBUSM:

L1 y'sinx=ylny; y , =e 1.2. xdy+ydx+y?(xdy-ydx)=0 y| _ =3
13.y =Yy g 1.4. siny cosx dy=cosy sin x dX y M:%
X
1.5. y-xy/=1+x%/ 1.6. y/cosx=(y+1)sinx,| _, =1
L7 y=E0 st 18 el L=
X
1+y?
1.9. xy/+y=y? =2 1.10. y'= =
x))/ y y y|x:1 y Xy(1+X2) yX:l

2. Haiitu obmee perienne qudhepeHInaIbLHOT0 YPaBHCHUS:

2.1. a) (y?-3x?)dy+2xydx=0 2.2. a)x%y/-2xy+3=0

6) y/+4y'-12y=8sin2x. 6) y'-6y'+9y=x?-x+3
2.3. a) y-y+y2cosx=0 2.4.3) xy' = yln%
6) y//+4y:e—2x 6) y//_2y/_|_5y:erX
2.5.a) y'—iyzx\/; 2.6. a) xy'+xe£—y=O
X

6) y/'-5V/+6y=(12x-7)e™6) y/'-4y/+13y=26x+5

27.0) y-2y-xly 2.8. a) xy/+-3=0
X
6) V/'-5)/+6y=(12x-7)e* 6) V/-4y/=6x*+1
2.9. a) x3/-2xy=-? 2.10. a) xy/+y-x-1=0
6) /-2y +y=16¢* 6) y/'+6//+9y=10e

3. Haiitu obuiee pemienue cucreMsl AU QepeHnanbHbIX ypaBHEHUH:

ﬂ:z—Yy %=2x+y
3.1, | ™ 3.2, )t
A, dz 2 dy
— =-2y-bz. —=3x+4
a7 dt y
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—=y-3z
3.3. g;

—=27+3

dx Ty

?:—X—Sy
3.5. d;

—=-7X-3

dt Y

%:6x+3y
3.7. dy

—2 =-8x-5

dt y

%:—5x—4y
3.9. d;

2 =-2x-3

dx y

%:—7x+5y
3.4, d;
—— =4x-8
dt y
%:SX—Zy
3.6. dt
—y:2x+8y
%:4y+22
3.8. d;
— =4y +62
dx y+
—y:3y+z
3.10. ¥
E=8y+z
dx

Kputepuu u mikana oleHUBaHUs MO OIEHOYHOMY CPEJICTBY «KOHTpPOJIbHASI padoTa)

[MIxana OLICHUBAHUS Kpurepuii onieHuBanus
(nHTEpBaI OAIIIOB)
5 KonrtposnbHas paboTa BbIIIOJHEHA HA BHICOKOM YPOBHE (IIpaBUJIbHbIE
otBeThl Aanbl Ha 90-100% Bompocos/3amayq)
4 KontpomnbHas paboTa BIIIOJHEHA HA CPeIHEM YPOBHE (IIpaBUIIbHbIE
OTBETHI AaHbl Ha 75-89% Bompocos/3aaay)
3 KontponbHas paboTa BbIIIOJHEHA HA HU3KOM YpPOBHE (IIpaBUIIbHBIE
oTBeThl 1aHbl Ha 50-74% Bompocos/3anay)
2 KontponbHas paboTa BhIIIOJHEHA HA HEYJOBJIECTBOPUTEIBHOM

ypOBHE (TIpaBUJIbHBIE OTBETHI JaHBI MeHee ueM Ha 50%)

NupuBuayanbHbie 3a1aHus
NuauBuayansHoe 3aaanue 1.
Bapuanr 1

1. Brrunciaurs OIMPEACIIUTECIIb UCTBEPTOTO MOPAIKA.

-1 -3 1 2
1 -4 2 0
2 -5 1 -8
3 -1 1 -1

2. Peumts CUCTEMY TpEMs METOAAMU:

1) MaTpUYHBIM METOJIOM;

2) no popmyrnam Kpamepa;

3) metogom ["aycca.
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X, +2X, =X, =-1
2X, +3X, +4x, =-1
3X, =X, =X, =4

3. Uccnenosars CHUCTEMY Ha COBMECTMMOCTb M HalTu e€ olimiee pemeHue merogoM JKopnana-
l"aycca.

X, +2X, +3X, +4X, =7
X, +2X, +2X, =5
4x + X, — X, =14
2X, + X, + X, =1

4. Tiposeputs, uto Bektopst P,{,F o06pasyior 6asuc. HammcaTh pasioxkeHHe BEKTOpa XB 3TOM
Oasuce.
X{6:12;-1}, p{1;3;0},q{2;—1:1}, r{0;-1;2}
5. BbuuCIHTS UIOMAE NApAIUIENorpaMMa, IIOCTPOCHHOrO Ha BekTopax a U &

a=3p~2Gub=p+50. com g =g = (ﬁa}%”.

6. 3ananbl koopauHatsl Bepiund nupamuasl AA A A, . Haitru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u nimny pedpa A A, ;

2) Vpasuenne miockoctd P, koropas mpoxomur uepes touku A, A, A u mwiomans S rpanu

AALA;

3) Ypasuenue Boicotsl H , omymiennoii u3 sepumnnr A, na rpans A A A, u eé quny N ;

4) O6vem (V) mapamuasr AAAA, ;

5) Vron a mexny peopamn AA, u AA,;

6) Yron [ mexny pedbpom A A, urpansio A A A, . Crenats pucyHok.
A1 (7; 2, 4),42(1; -1; -2), A3 (3; 3, 1),44 (-4; 2; 1

7. YcranoButh THI KpuBoil |l mopsaka { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs1 DJUIATICA — KOOPJAMHATHI LIEHTPA, MOJIYOCH, SKCLIEHTPUCHUTET, YPABHEHMSI TUPEKTPHUC;
- JUIs TUNEpOOJIbl — KOOPAUHATHI LIEHTPa, JEHCTBUTENBHYIO U MHUMYIO MTOJIyOCH, KOOPJIUHATHI (DOKYCOB,
9KCLEHTPUCUTET, YPABHEHUSI TUPEKTPUC, ACUMIITOT;
- nns mapalosibl — mapamerp mnapaloiibl, KOOPAWHATHI BEPIINH, KOOPAWHATHI (OKyca, ypaBHEHUS
TUPEKTPUC.
[Toctpoutsb rpaduku KpUBBIX.

4x* +3y* —18x+12y-32=0

8. Haiitu npenen ¢pyHKIMU HE MOIB3YACh IpaBuUiIoM Jlonurans.
J fim X°—3x*+9 6 lim X—2
a y T
x>» 2x° + 2X* +5 =2 \[2X —2
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. X .
B) Ilng 5—; r lim2x+D[In(2x —1) —In 2x];
X— X X—>00
9. Haiitu nmpou3BogHbIC PYHKITUI:

wy=—X _  gy=_ SNX B) y=——Inx
Jar = x?

 2+3C08 X X+1
r) y = (arctgx)™ n) (e —1)e’ -1)-1=0
10. HccnenoBars MeTogamMu AudPepeHIINATHPHOTO UCUUCTICHHUS (PYHKIIHIO ¥ IOCTPOUTH €€ TpaduK.
_x*=5
x—3

y

11. OxHO MMeeT GopMy MPSMOYTONIbHUKA, 3aBEPIICHHOTO MOJyKpyrom. Ilepumerp okHa paBHa a. Ilpu
KaKUX pa3Mepax CTOPOH MPSIMOYTOJIbHIUKA OKHO OyAET MpOIyCcKaTh HanOOIbIIee KOJIMYECTBO CBETA.

Bapuant 2
1. BbluuciuTh onpeaenuTens YeTBEPTOro NopsaKa.
-1 2 3 O
1 -3 -2 1
2 -3 -5 2
3 1 -7 3

2. Pemmth cuctemy Tpemsi METOIaMU:
1) MaTpUYHBIM METOAOM;
2) mo ¢popmynam Kpamepa;
3) metogom ["aycca.
X, =X, +2X, =3
2X, + X, —3%, =0
X, —2X, =X, =95
3. HccrnepoBaTh cucTteMy Ha COBMECTUMOCTh M HallT e€ obmiee pemeHue metojoM JKopaaHa-
l'aycca.

3x, +4x, —2x,+5x, =10
2X, +3x, + 5X, —4x, =2
4X, +5X, —4x, —3x, =7
S5X, +3X, +2X, —5x, =-1

4. TlpoBeputs, uto BekTopsl P,,I oOpasyior 6asmc. Hammcars pasiokeHHe BEKTOpPAa XB HTOM

o basmuce. B -
X {13;2;7}, p{5:1,0},9{2;-1,3}, r{,0;-1}
5. BerucIuTh IO TapajuieiorpaMmma, TOCTPOSHHOTo Ha BekTopax a U 6
— _ i — — _ A T
-a=p-4q, b=3p+q, [p|=1 [a]=2 (PO)={.
6. 3amanbl KoopauHatel Bepiuun mupamuasl AA A A, . Haiiru:
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1) Vpasuenue npsimoii £, kotopast npoxoaut yepe3 Toukn A u A u umHy pedpa A A, ;

2) Vpasuenue miockoctd P, kotopas mpoxomur uepes toukn A, A, A u mwiomazs S rpanu

AALA;

3) Ypasuenue Boicotl H , onymiennoii us sepumnbr A, na rpans A A A, u eé juny h;

4) O6nvem (V') mupamuasr AAAA, ;

5) Vron a mexny peopamn A A, nu AA,;

6) Yron [ mexny pedbpom A A, u rpansio A A A, . Crenats pucyHoK.
A1 (0; -15-1),42 (-2; 3; 5),43 (1; -5; -9),44 (-1;- 6; 3).

7. YcranoBuTh THI KpuBoil |l mopsaka { w waiin Bee eé XapaKTePUCTHKU:
- JUTsl OKPY>KHOCTU — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIsl 3JUIATICA — KOOPAMHATHI LIEHTPA, OJIYOCH, SKCLIEHTPUCUTET, YPABHEHUSI TUPEKTPUC;
- JUIS TUIEpOOJIbl — KOOPAUHATHI LIEHTPa, JCHCTBUTENBHYIO U MHUMYIO MOJIYOCH, KOOPJAUHATHI (DOKYCOB,
AKCIICHTPUCUTET, YPABHEHUS JUPEKTPUC, ACUMIITOT;
- nns mapalonibl — mapameTp mapaloJibl, KOOPAMHATHI BEPIIUH, KOOPAMHATHI (DOKyca, YypaBHEHUS
TUPEKTPHUC.
[Toctpoutsb rpaduku KpUBBIX.

9x* —16y* +90x—-32y —367 =0

8. Haiitu npenen pyHKIMU HE TIOIB3YACh paBUiIoM JlomuTans.

. 1-2x N 1= . 1-—cosXx x
a) lim ; 6) lim 1+x-vi X; ) lim C—CZS; 1) lim x+3 :
X—>%0 — 2 x—0 3X x—0 5X x| Y — 2
9. Haiitu npon3BoiHbIe QYHKIMMA:
)Y 3+6x 6) Y =SIn X —COSX ) y=Xx"Inx
a = = — B =
\3—4x+5x?

y

r) Y =X < =arctg X
X

10. MHccnenoBaTh MeTogaMH UG HEpEeHIMATBHOTO HCUUCIEHHS (PYHKIMIO U TOCTPOUTD €€ rpaduk.
4x
y =
x*+4
11. TpeOyercs M3roTOBUThH U3 KECTU BEAPO O€3 KPBIIIKK JAHHOrO o0beMa V HUIMHAPUYECKOH (QopMm.

KaxoBbI JOKHBI OBITh BHICOTA IIWJIMHJIPA U PAJNYC €T0 OCHOBAHUS, YTOOBI HA M3TOTOBJICHHE BEApa YIILIO
HaMMEHBIIIEEe KOJIMYECTBO MaTepuaia?

Bapwnanr 3
1. BbIuucCIuTh ONpeaenuTeNs YeTBEPTOro NopsiaKa.
1 -1 1 -1
2 0 3 1
-1 1 0 2
3 2 1 -1

2. Pemmth cuctemy Tpems METO/IaMU:
1) MaTpUYHBIM METOIOM;
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2) mo ¢hopmynam Kpamepa;
3) meronom l"aycca.

X, —2X, + X, =2
SX, +4X, —X, =0
3X, + X, + X, =2

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnaHa-
l"aycca.

2X, +3X, +4X, +5X, =2
3X, +x, +2X, +4x, =1

4X, +6X,+3X, +7x, =1
SX, +2X, + X, +4x, =4

4. TlpoBeputs, uto Bekropsl [P,(,I oOpasyior 6asumc. Hanmcarh pasiokeHHe BEKTOpa XB ITOM
6azuce.
X{3,-3;4}, p{L;0;2},q{0;1;1}, r{2,- 1,4}
5. BbuucIuTh IWIOMIAb MapaIeIorpaMMa, MOCTPOSHHOro Ha BekTopax a U 8

a-p-2aub=2p+a.com [i-2[d -3 (-

6. 3amausl koopauHatsl Bepus mupamuasl A A A A, . Haiiru:

1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u rumny pedpa A A, ;

2) Vpasuenue miockoctu P, koropas mpoxomur uepes touku A, A, A un mwiomans S rpanu

AAL A

3) Ypasuenue Boicotsl H , onymiennoii u3 sepumnnt A, na rpans A A A, u eé quny h;

4) O6vem (V) mupamumer AAAA, ;

5) Vron a mexny peopamun A A, u AA,;

6) Yron [ mexmy pedbpom A A, urpansio A A A, . Crenats pucyHok.
A41(1;3;6), A2(2;2;1), As(-1;0;1); As(-4;6;-3)

7. YcraHoBuTh TUN KpuBoii Il mopsaka 0 v naiity Bee eé XapaKTEPUCTUKHU:
- 11 OKPY>KHOCTH — KOOPAMHATEI LIEHTPA U PAINYC;
- IS DJUTATICA — KOOPJAMHATHI LIEHTPA, ITOJIYOCH, SKCLICHTPUCUTET, YPABHEHUS JUPEKTPUC;
- 171 TUNepOO0IIbl — KOOPAMHATHI LIEHTPA, NEHCTBUTENbHYIO U MHUMYIO MOJYOCH, KOOPJIUHATHI (DOKYCOB,
SKCLIEHTPHUCHUTET, YPABHEHUS JUPEKTPHUC, ACUMIITOT;
- Juis mapalojibl — TmapaMmeTp Mapaloiibl, KOOpPAWHATHI BEpPUIMH, KOOPIMHATHl (OKyca, ypaBHEHUS
TUPEKTPUC.
[TocTpouTts rpaduKu KpUBBIX.

9y? -7y-16=8x

8. Haiitu mpenen ¢pyHKINU, HE IOIB3YACh IpaBUIIOM JlomuTas.

2 i 5x* —3x+1 5 li J2x—-1-4/5
(!HJ 3x*+x-5 !EE‘ x—3
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» lim —2 0 lim (7 - 6x)s

2
x—0 X x—1

9. Haiitu nmpou3BogHbIC PYHKITUI:

1
a) y=———+5x*+1  6) y=2tg%(x* +1 B) y = 33
y

r) y = (arctgx)’ n) y’x=¢*

10. MHccnenoBars MeTogamMu AudGepeHInaTBHOTO UCUUCTICHHUS (PYHKIIHIO ¥ IOCTPOUTH €€ TpaduK.
4x° +5
y =

X
11. Ilpu kakux JNUHEWHBIX MU3MEPEHUAX 3aKpbITas LWIMHApPUYECKas OaHKa JaHHOW BMECTMMOCTH V

6y,[[eT HMCETb HAUMCHBIIYIO ITOJIHYHO HOBCpXHOCTb?

Bapuant 4
1. BpMUCIUTE ONpEeAEIUTENh YETBEPTOTO MOPSAKA.
4 0 1 2
3 -1 2 O
1 2 -11
2 4 -3 3

2. Pemmth cucremy Tpems METOaMU:
1) MaTpUYHBIM METOIOM;
2) no ¢popmynam Kpamepa;
3) meronom ["aycca.

X, +2X, +3X, =6
4x, —2x, —2X, =0
3X, + X, =3X, =1

3. HccrenoBath cucTeMy Ha COBMECTUMOCTh M HaiiTm e€ olmiee pemeHue metogoM JKopnmaHa-

l'aycca.
SX, +2X, + X, +4X, =4
4x, +6x, —3X, +7X, =1
3X, + X, + X, +4x, =1

2X, +3X, + 4X, +5x, =2

4. TlpoBeputs, uto BekTopel P,({,I oOpasyror 06asmc. Hammcarh pasiokeHHe BEKTOpa XB ITOM

Oasmuce.
x{-2;47% ploL2) q{oll, ri{-124}
5. BeraucnuTh mI0maap napamuienorpaMmma, ToCTpOSHHOTo Ha BekTopax a U 6

a=4p+qub=p-q,eom[p|=7[q =2 [ﬁaj:%

6. 3amanbl kKoopauHatel Bepiuun mupamuasl AA A A, . Haiiru:
39



1) Vpasuenue npsimoii £, kotopast npoxoaut yepe3 Toukn A u A u umHy pedpa A A, ;

2) Vpasuenue miockoctd P, kotopas mpoxomur uepes touku A, A, A u mwiomazs S rpanu

AALA;

3) Ypasuenue Boicotl H , onymiennoii us sepumnbr A, na rpans A A A, u eé juny h;

4) O6nvem (V') mupamuasr AAAA, ;

5) Vron a mexny peopamn A A, nu AA,;

6) Yron [ mexny pedbpom A A, u rpansio A A A, . Crenats pucyHoK.
A1(2;-15-2),42 (1; 2; 1),43 (5; 0; -6),44 (-10; 9; -7)

7. YcranoBuTh THI KpuBoil |l mopsaka { w waiin Bee eé XapaKTEPUCTUKU:
- U1 OKPY>KHOCTH — KOOPJIMHATHI LICHTPA U PAJINYC;
- JUIs1 3JUINATICA — KOOPIMHATHI LIEHTPA, OJIYOCH, SKCLIEHTPUCUTET, YPABHEHUSI TUPEKTPUC;
= I FI/IHep6OJ'IbI — KOOpAWHATBI OHCHTpPA, HeﬁCTBHTeHBHYIO U MHHUMYIO I10JIYOCHU, KOOPAWHATLL q)OKYCOB,
OKCHCHTPUCUTET, YPABHCHUA TUPCKTPUC, ACUMIITOT,
- nns mapabonbl — mapameTp mapalolibl, KOOPAMHATHI BEPIIUH, KOOPAHUHATHI (POKyca, ypaBHEHUs
TUPEKTPUC.
[TocTpouTh rpaduku KPUBBIX.
0 9 +4y* +6x—4y-2=0
8. Haiitu npenen pyHkuuM HE MOIB3YsICH MpaBuiioM Jlomurans.

x° +1 . J2+x-3 . arcsin3x (2x—1)x

Lo X+l V2+x-3 i
2 “ED 2x° +1 )'!E'ﬂ x—7 ") '!EP 5x ) "EP 2X +1

9. Haiitu npousBoHbBIC QYHKINI:

a) Yy 1/1Jr X 6) Yy 1tgzx+ln COSX ) Yy =arctg X
=3 = — B — e —
1-x° 2 1++41- X’
N y=(x+x*)n x*+y*—3axy=0

10. MHccnenoBaTh MeTogaMH JU(HEpeHIIMATLHOI0 HCUUCICHHS (DYHKIIMIO U TIOCTPOUTH €€ rpaduk.
2
x -1
T2
X" +1
11. TpebyeTcs M3rOTOBUTH M3 KECTH BeIpOo 0€3 KPBILKH JaHHOTO oO0beMa V IMIMHAPHYECKON

¢opmbl. KakoBbl OJKHBI OBITH BBICOTA IWIMHIpPAa W paAUyC €ro OCHOBaHHUS, 4YTOObI Ha
M3rOTOBJIEHHE BEJpa YIIJIO HAMMEHbIIEE KOJIMYECTBO MaTepraa’?

y

Bapuanr 5
1. BbIuucIuTh ONpeaenuTeNs YeTBEPTOro NopsiakKa.
1 1 4 0
0 -3 2 1
2 1 -1 2
-1 3 0 4

2. Pemmth cucteMy TpeMsi METO/IaMU:
1) MaTpUYHBIM METOJIOM;
2) no ¢popmyinam Kpamepa;
3) merogom ["aycca.
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2X +3X, —2X,=-1
3X, — X, +2X, =3
4x +2X, — X, =0

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnpaHa-
l"aycca.

3X, —2X, + X, — X, =—1
X, +3X, — X, +2x, =14
5X, — X, +3X,+ X, =1

4X, —2X, +5X, +2X, =7
4. TlpoBeputs, uto BekTopsl P,({,I oOpasyior 6asuc. Hanmcarh pasiokeHHe BEKTOpPa XB ATOM
6azmuce.
x{3;3-1}; p{3L0} qi-121} r{-102}

5. BBIUMCIUTE MIOMIA/1b NApaIeNorpaMMa, OCTPOEHHOro Ha Bektopax a U 6
a=p-3qub=p+2q,com [p|= 1 [dl=2 (ﬁajzﬁ.
5 2
6. 3amanbl KoopauHatel Bepiuun mupamuasl AA A A, . Haiiru:

1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Toukn A u A u numHy pedpa A A, ;

2) Vpasuenue miockoctu P, koropas mpoxomur uepes touku A, A, A un mwiomans S rpanu

AAL A

3) Ypasnenue Boicotsl H , onymennoit us Bepumnsr A, na rpans AA A, u eé nuny h;

4) O6nem (V') mupamuasr AAAA, ;
5) Vron @ mexny peopamun A A, u AA,;

6) Yron [ mexny pedbpom A A, urpansio A A A, . Crenats pucyHok.
A1 (5:2; 0),42 (27 5: 0),43 (1; 2; 4),4a (-1; 1: 1).

7. YcraHoBuTbh TUN KpuBoii Il mopsaka 0 v naitty Bee eé XapaKTEPUCTUKHU:
- 11 OKPY>KHOCTH — KOOPAMHATEI LIEHTPA U PAINYC;
- IS DJUTATICA — KOOPJMHATHI LIEHTPA, ITOJIYOCH, SKCLICHTPUCUTET, YPABHEHUS JUPEKTPUC;
- JJ1s TUNepOO0IIbl — KOOPAMHATHI LIEHTPa, AEHCTBUTEIbHYI0 U MHUMYIO MTOJIyOCH, KOOPAMHATHI (POKYCOB,
JKCLIEHTPUCHUTET, YPABHEHUS JUPEKTPHUC, ACUMIITOT;
- Juis mapalojbl — MapaMeTp Mapalojibl, KOOPIMHATHI BEPIIMH, KOOPJIMHATHI (OKyca, ypaBHEHHS
TUPEKTPUC.
[TocTpouTtsb rpaduKu KpUBBIX.

16x*> —9y* —64x —18y +199=0

8. Haiitn ipenen pyHKIMH HE TIOIB3YACH TpaBmiioM Jlomurars.

x—2x° +5x* N1+3x° -1

] & I
) “Lro] 2+3x*+x* ) “EP x2+x°
1-cosbx
im—— im(x-=5)In(x—3)—Inx
& '!EE‘ 1-cos2x K "LI‘( fin(x-3) ]
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9. Haiitu nmpou3BogHbIC PYHKITHI:

) y=55/x*+x+ ! 6) y=2"%" )Y aresin x
a =23 — = B -
X NIE'G

r) y=(cosx) n) Iny=arctg X
y

10. MHccnenoBarh MeTomaMu auddepeHIMaIBHOTO HCUUCICHUS (DYHKIIMIO U TIOCTPOUTH €€ TpaduK.

4

X
Y=
x -1
11. TpeOGyercsi M3TOTOBUTH M3 KECTHU BeApO O€3 KPBIIIKA JaHHOTO oObeMa V IUIMHAPUYECKOU
¢dopmbl. KakoBbl JTOJDKHBI OBITH BBICOTA IWJIMHIApPA W PAANYC €ro OCHOBaHWs, 4YTOOBI Ha
M3rOTOBJICHHE BEJlpa YILIO HaMMEHbIIIee KOJIMYeCTBO MaTepurasia’?
Bapuant 6
1. BBIYHCIUTE ONPEACTUTENb YSTBEPTOTO MOPSIIKA.
3 -4 7 -8
-1 2 3 4

2. Pemuth cuctemy TpeMs METOJIaMu:
1) MaTpUYHBIM METOJIOM;
2) mo popmyrnam Kpamepa;
3) meronom ["aycca.

X, =X, +X, =7
X +X, =X =1

2X, —2X, =X, =2
3. MUccrmenosathb CUCTEMY Ha COBMECTMMOCTb U HaWTH €€ oO1ee pemienue MmeroaoM Kopaana-

l'aycca.
X, +2X,+3X,—2X, =6
2X, — X, —2X, —3X, =8
3X, +2X, — X, +2X, =4

2X, —3X, +2X, + X, =8
4. TlpoBeputs, uto BekTopbl P,(,I oOpasyror 06asumc. Hammcarh pasioxkeHHe BEKTOpPa XB ITOM

o 6a3Hce._ B -
X {~5,-5,5}, p{~ 2,011}, q{L;3;-1}, r{0;4;1}
5. BbIuMCIMTH IO/ MApAILIETIOrpaMMa, TIOCTPOEHHOT0 Ha BekTopax a U 8
VA

.a=p+4q, b=2p-q, |p|=7, [q]=2 (ﬁﬁ)=§

6. 3amanbl KoopauHathl Bepiund mupamuasl AA A A, . Haiitu:
1) Vpasuenue npsmoii £, kotopast mpoxoaut yepes Touku A u A u nimny pedpa A A, ;
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2) Vpasuenne miockoctn P, koropas mpoxomur uepes Touku A, A, A, u mromams S rpanm

AAL A

3) Ypasnenue Boicotsl H , onymennoit us Bepumner A, na rpans A A A, u eé nany h;

4) O6wvem (V) nmpamuasr AAAA;
5) Vron a mexnay peopamun A A, u AA,;

6) Yron S mexny pedbpom A A, urpausio AA A, . Crenars pucyHoK.
A1 (-4, 2; 6), A2 (2; -3, 0), A3 (-10; 5; 8), A4 (-5; 2; -4)

7. YcranoButh TuI KpuBoil |l mopsaxa 0 v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY’KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs 3JUIMIICA — KOOPJIMHATHI LIEHTPA, I0JIyOCH, SKCLIEHTPUCUTET, YpaBHEHUS AUPEKTPUC;
- JJ1sl TUNepOOIIbl — KOOPAMHATHI IIEHTPA, ACHCTBUTEIbHYI0 U MHUMYIO ITOJIyOCH, KOOPIUHATHI (POKYCOB,
SKCLEHTPUCUTET, yPaBHEHUS JUPEKTPUC, ACUMIITOT;
- Ui mapaboibl — TapaMeTp Mapadoibl, KOOPIWHATHI BEPIIMH, KOOPIWHATHI (OKyca, ypaBHEHHS
TUPEKTPUC.
[TocTpouTts rpadmKu KpUBBIX.

42 +9y? —4x+6y—2=0

8. Haiitu npenen pyHKIMM HE TONB3YAICH MpaBuiioM Jlomurass.

2x° +x2 -5  x—+x  J1_cos2x o (4x+1)”
—6>I|m2—B)I|mf ) [im Ax

60— X — 2 x>l X — X x—0

9. Haiitu npousBoHbBIC QYHKIUI:
2

a) y=X 6) y=— B) y =arcsin v1—-3x
1-x tg°2x
Inx H
r) y=X""n ysin x=cos(x - y)
10. Hccnenosars MeToaMu T HEPEHIINATHPHOTO UCUUCICHHUS (PYHKIIHIO ¥ IIOCTPOUTH €€ TpaduK.
= 4x°
x® -1
11. Haiitu paauyc oCHOBaHMSI U BBICOTY LIMJIMHApPA HauOOJIbIIEro 00beMa, KOTOPhI MOKHO BIIHCATh
B 1Iap paauycom R.
Bapuanr 7
1. BblyncauTh ONnpeaenuTeNlb YETBEPTOro MopsiiKa.
3 0 1 0
-3 1 -1 3
6 2 1 5
9 4 2 1

2. Pemmth cucteMy Tpems METO/IaMU:
1) MaTpUYHBIM METOJIOM;
2) no ¢popmyinam Kpamepa;
3) merogom ["aycca.
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4x +4X, +3X,=5
2X, = X, + X, =7
3X, +2X, =X, =4

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HalTH €€ olmiee pemenue meronoMm JKoppana-
l"aycca.

2X, —3X, +9X, + X, =—7
— X +x,+4x,-2x, =1
5X, +2X, —3X, +6x, =5

—2X +5%X, + X, —7x, =5
4. TlpoBeputs, uto BekTopsl P,({,I oOpasyior 6asuc. Hanmcarh pasiokeHHe BEKTOpPa XB ATOM
6azuce.
X {L-44}, p{21-1},9{0;3;2}, r{L-11}
5. BbuucINTH IIONMIAIb ApaIeIorpaMMa, MOCTPOSHHOro Ha BekTopax a U 8

a=p+2q, b=3p-q, |pl=1 [q-2 (h)=7

6. 3amanbl KoopauHatsl Bepiund mupamuasl AA A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u nimny pedpa A A, ;

2) Vpasuenne miockoctn P, koropas mpoxomur uepes touku A, A, A u miomams S rpanu

AAL A

3) Ypasuenue Boicotsl H , onmymiennoii u3 sepumnbt A, na rpans A A A, u eé gauny h;

4) O6nvem (V') mupamunsr AAAA, ;
5) Vron & mexnay peopamun AA, u AA,;

6) Yron S mexny pedbpom A A, urpausio A A A, . Crenats pucyHoK.
A1 (154, 5), A2 (-5; -3, 2), A3 (-2; -6; -3), A4 (-2;2;-1)

7. YcranoButh THI KpuBoil |l mopsaka { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs1 DJUIATICA — KOOPJAMHATHI LIEHTPA, MOJIYOCH, SKCLIEHTPUCHUTET, YPABHEHUSI TUPEKTPHUC;
- JUIs TUNEepOOsIbl — KOOPAUHATHI LIEHTPA, JEHCTBUTEIbHYIO U MHUMYIO MOJIyOCH, KOOPJUHATHI (DOKYCOB,
9KCLEHTPUCUTET, YPABHEHUSI TUPEKTPUC, ACUMIITOT;
- nus mapalosibl — mapameTp mapaloJibl, KOOPAMHATHI BEPIIMH, KOOPAMHATHI (OKyca, ypaBHEHUS
TUPEKTPUC.
[Toctpouts rpaduku KpUBBIX.

9x* —16y* —6x+8y —144=0

8. Haiitu npenen ¢pyHKIMU HE MOIB3YACh IpaBUiIoM Jlonurans.

CTX =2+ 2 . J1+3x—/2x+6
a)lim . ; 6)lim > ;
on o XT+3 x5 X" —5X
_1-cosdx. . (x+3\"
B) lIm —— —;nlim| —— | ;
x>0 2Xtg 2X oo\ X —2
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9. Haiitu nmpou3BogHbIC PYHKITHI:

;;1)y:33\/x5+5x“—E 6)y:|n‘/1_8¢ B)yzarctgi
X 1+sinXx tgx

r) y=(sinx)" n x—y-+asiny=0

10. Hccnenosars MeTogamMu gudPepeHInaTbHOTO UCUUCTICHHUS (PYHKIIHIO ¥ IOCTPOUTH €€ TpaduK.
2
x"+1
T2
X° =1
11. Haiitu paguyc OCHOBAHHS U BBICOTY IIJIMHIPA HAMOOIJBIIETO 00beMa, KOTOPhI MOKHO BIHCATh
B map paauycom R.

Y

Bapuant 8
1. BpUCIUTE ONpEeAEIUTENh YETBEPTOTO MOPSAKA.

1 2 30
-1 -2 0 4
2 5 61
1 3 5 2

2. Pemuth cuctemy TpeMs METO/IaMu:
1) MaTpUYHBIM METOJIOM;
2) no popmyrnam Kpamepa;
3) meronom ["aycca.

3X, +X, =X, =8
33X, —X,+X, =4

X, +2X, =X, =4
3. HccrenoBath cucTeMy Ha COBMECTUMOCTh M HaiiTm e€ oOmiee pemeHue metogoM JKopnuaHa-
l'aycca.
X, +2X, +3X, +4X, =5
2X, + X, +2X, +3%, =1
3X, +2X, + X, +2X, =1
4X, 43X, +2X, + X, =—5
4. TlpoBeputs, uto BekTopsl [P,({,I oOpasyror 6asumc. Hanmcarh pasiokeHHe BEKTOpa XB ITOM

Oasuce.
X{~17-4}; p-121) g{20.3) r{LL-1}
5. BerucnuTh mI0maap napamuienorpaMmma, ToCTpOeHHOTo Ha BekTopax a U 6

a=p+3ub=p-23,com [p=2/g =3 (ﬁa}%

6. 3amausl koopauHathl Bepuud mupamuasl A A A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u numny pedpa A A, ;

2) Vpasmenue miockoctd P, kotopas mpoxomur uepes touku A, A, A u mmomans S rpanu

AAL A
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3) Ypasuenue Boicotsl H , onmymennoii u3 sepumnbr A, Ha rpans A A A, u eé qauny h;

4) O6wem (V) nmupamuasr AAAA;

5) Vron a mexay peopamun AA, u AA,;

6) Yron S mexny pedbpom A A, urpausio A A A, . Crenars pucyHoK.
A1 (-2:0: -4), Az (-1; 7; 1), 43 (4; -8; -4), 44 (L; -4 6).

7. YcranoButh TuI Kpuoil |l mopsaxa { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY’KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs 3JUIMIICA — KOOPJIMHATHI LIEHTPA, I0JIYOCH, SKCLIEHTPUCUTET, YpaBHEHUS AUPEKTPUC;
- J1sl TUNepOOIIbl — KOOPAMHATHI IIEHTPA, ACHCTBUTEIBHYI0 U MHUMYIO ITOJIyOCH, KOOPIUHATHI (POKYCOB,
SKCLEHTPUCUTET, yPaBHEHUS JUPEKTPUC, ACUMIITOT;
- Juis mapaboibl — TMapaMerp Mapaloiibl, KOOPAWHATHI BEPIIMH, KOOPIMHATHI (OKyca, ypaBHEHHS
JTUPEKTPUC.
[TocTpouTts rpadmku KPUBBIX

x=2y*-12y +14

8. Haiitu npenen pyHKIMM HE TOIB3YACH MpaBuiioM Jlomurars.
. X'+ x* -6 i X i 5x !

a) —————— 0) ——————B) r) 1+ 2x
I!ED 22X —x+2 |ILT01 V1+3x -1 '!EP arctgx '!EE‘( )

1
X

9. Haiitu npousBoHbBIC QYHKINI:

a) y=X’4J1-x> o6 y= 43"2 X B) Y = arctge”
cos’ X

1

r) y=X*n) X—Yy+arctgy=0

10. HccnenoBaTh MeTogaMH JU(HEpeHIIMATLHOI0 HCUUCICHHS (DYHKIIMIO U TIOCTPOUTH €€ rpaduk.
2
2—4x
Y=T"""2
1-4x
11. Ha cTpaHune KHUTH eYaTHBIA TEKCT (BMECTE C MPOMEXYTKaMU MEX1y CTPOKaMH) JI0JKEH 3aHUMAaTh

216 cM? BepxHee u HWKHee TONA 1O 3¢M, MpaBoe U JeBoe — mo 2cM. Kakue JTOMKHBI OBITH pa3Mephl
CTpaHUIBI JUIsl TOTO, YTOOBI €€ TUIOIIA b Oblila HAMMEHBIIEeH?

BapuanTt 9
1. BbuucnuTh onpeaenuTens YeTBEPTOro NopsaKa.
2 0 4 O
2 1 8 3
-4 3 -9 1
6 1 10 3

2. Pemmth cucteMy Tpems METO/IaMU:
1) MaTpUYHBIM METOJIOM;
2) no ¢popmyinam Kpamepa;
3) merogom ["aycca.
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4x, — X, —3X, =5
X, +2X, —2X, =0
3X, —3X, +4x, =10

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnpaHa-
l"aycca.

X, +2X, +3X,+4x, =0
X, +14x, + 20x, + 27X, =0
5%, +10x, +16x, +19x, = -2

3X, +5X, + 6%, +13x, =5

4. TlpoBeputs, uto BekTopsl P,({,I oOpasyior 6asuc. Hanmcarh pasiokeHHe BEKTOpPa XB ATOM

X{- 15 3131;0}66{011} a{-2;0:1},r {310}

5. BbuucINTH IIONMIAIb ApaIeIorpaMMa, MOCTPOSHHOro Ha BekTopax a U 8
- - _ _ .\ r
.a=2p—qub:p+3q,ecnn‘p‘=3,‘q‘:2, ==
pq =5

6. 3amausl koopauHatsl Bepuus mupamuasl A A A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u rumny pedpa A A, ;

2) Vpasuenue miockoctu P, koropas mpoxomur uepes touku A, A, A un mwiomans S rpanu

AAL A

3) Ypasuenue Boicotsl H , onmymiennoii us sepumnnt A, na rpans A A A, u eé juny h;

4) O6vem (V) mupamumer AAAA, ;

5) Vron a mexny peopamun A A, nu AA,;

6) Yron [ mexmy pedbpom A A, urpansio A A A, . Crenats pucyHoK.
A1 (2; 1; 4),42 (-1; 5; -2),43 (-7; -3, 2),44 (-6; -3; 6)

7. YcraHoBuTbh TUN KpuBoii Il mopsaka 0 v naiity Bee eé XapaKTEPUCTUKHU:
- 11 OKPY>KHOCTH — KOOPAMHATEI LIEHTPA U PAINYC;
- IS DJUTATICA — KOOPJAMHATHI LIEHTPA, ITOJIYOCH, SKCLIEHTPUCUTET, YPABHEHUS JUPEKTPUC;
- 171 TUNepOO0IIbl — KOOPAMHATHI IIEHTPA, NEHCTBUTENbHYIO U MHUMYIO MOJIyOCH, KOOPJIUHATHI (HOKYCOB,
OKCLIEHTPHUCHUTET, YPABHEHUS JUPEKTPHUC, ACUMIITOT;
- Juis mapaloibl — MapaMeTp Mapalojbl, KOOPAMHATHI BEPIIMH, KOOPJIMHATHI (POKyca, ypaBHEHHS
TUPEKTPUC.
[TocTpouTtsb rpaduKu KpUBBIX.

16x* +25y* +32x —100y —284 =0

8. Haiitu mpenen GpyHKIHMM HE MONTB3YSICh TPaBUIOM JlomHTas.

. 3+x+5x* . N1+3x—+1-2x
a) lim —; 6) lim "

oo X' =12x +1 x>0 xX+Xx

. X’ctg2x i B
» lim = r) |X|£D(2x+1)[ln(x+3) In x]
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9. Haiitu nmpou3BogHbIC PYHKITHI:

a) y=+/x2+1+3x*+1 6)y=%tgsx—tgx+x B) y =arclg 3;)2(
X_

r y=(cosx)" m) x—y+e'arctgx=0

10. HccnenoBars MeTogamMu AudPepeHIINATHHOTO UCUUCTICHHUS (PYHKIIHIO ¥ IOCTPOUTH €€ TpaduK.
2
x°+1
Y=23
X“ -1
11. TIpsAMOYrojapbHUK BIHCAH B JNUIMIC C ocsIMU 2a U 26 KakoBbl NOIKHBI OBITH CTOPOHBI
MPSIMOYTOJIbHHUKA, YTOOBI IJIOLI/1b €ro Obliia HanbobIIeH?

Bapuanr 10
1. BbluuciuTh onpeenuTens YeTBEPTOro NopsaKa.
3 1 -3 4
1 1 -1 2
-1 2 2 O
0O 3 1 2

2. Pemmth cuctemy Tpemsi METOIaMU:
1) MaTpUYHBIM METOAOM;
2) mo ¢popmynam Kpamepa;
3) metogom ["aycca.

3X, =X, =X, =1
X, +3X, +2X, =6
2X, —4X, — X, =-3

3. HccnenoBaTh cUCTEMY Ha COBMECTHMMOCTh M HailTh e€ olmiee pemieHue metogom JKopraaHa-
l'aycca.

4X —2X, +5X,+2X, =7
X, —x, +3X,+X, =1
X, +3X, = X, +2x, =14

3X, —2X, + X, —x, =11
4. TlpoBeputs, uto BekTopsl P,(,I oOpa3syror 6a3uc. Hanmcars pasiokeHHe BEKTOpPa XB ATOM
Oasuce.
X{-9;5;5}, p{4:11}, q{2;0;3}, r{~1;2:1}

5. BpuuciuTh MIOMAAb MapajieiorpaMMa, MOCTPOEHHOro Ha BekTopax a U 8
- _ _ N\
.a:3p+qub:p—2q,ecm‘p‘:4,‘q‘:1, _Z
pq |-
6. 3amanbl KoopauHathl Bepiund mupamuasl AA A A, . Haiitu:

1) Vpasuenue npsmoii £, kotopast npoxoaut yepes Touku A u A u nimny pedpa A A, ;

2) Vpasuenne miockoctd P, koropas mpoxomur uepes touku A, A, A u mmomans S rpanu

AALA;
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3) Ypasuenue Boicotsl H , onymennoii u3 sepumnsr A, na rpans A A A, u eé quny h;

4) O6wem (V) nmupamuasr AAAA;

5) Vron a mexay peopamun AA, u AA,;

6) Yron S mexny pedbpom A A, urpausio A A A, . Crenars pucyHoK.
A1 (-1; -5, 2),42 (-6; 0; -3),43 (3; 6; -3),44 (-10; 6; 7)

7. YcranoButh TuI Kpuoil |l mopsaka { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY’KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs 3JUIMIICA — KOOPJIMHATHI LIEHTPA, I0JIYOCH, SKCLIEHTPUCUTET, YpaBHEHUS AUPEKTPUC;
- sl TUNEepOO0IIbl — KOOPAMHATHI IIEHTPA, NEHCTBUTENBHYIO U MHUMYIO MOJyOCH, KOOPIUHATHI (HOKYCOB,
SKCLEHTPUCUTET, ypaBHEHUS JUPEKTPUC, ACUMIITOT;
- Juis mapaboibl — TMapaMerp Mapaloiibl, KOOPAWHATHI BEPIIMH, KOOPIMHATHI (OKyca, ypaBHEHHS
JTUPEKTPUC.
[TocTpouTth rpadmKu KpUBBIX.

12x* —12x—-32y —29=0

8. Haiitu npenen pyHKIMU HE MOIB3YSICH MpaBuiioM JlomuTans.

2x% +6X -5 1-v1-x*

2 If!m 5x* —x -1 0) Um x°
. COSX—CO0S’ X )
» lim~—— » limx[In(x+1)-Inx]

9. Haiitu npousBoHbIe QYHKINA:

3 2
a) y=2dx+3——" 6) y=(e"" +3
Y Vxi+x+1 ( )

B) y=Insin(2x+5) 1) y=x"n th=5x
X

10. HccnenoBaTh MeTogaMH JU(HEpeHIIMATLHOI0 HCUUCICHHS (DYHKIIMIO U TIOCTPOUTH €€ rpaduk.
3

X
Yy==
X +1
11. PaBHOOEeApEHHBIN TPEYroOJbHUK, BIUCAHHBIA B OKPYXHOCTh paauycoM R, Bpaimiaercss BOKpYT
MPSMOM, TPOXOSIIEH dYepe3 ero BepIInHY, MapauiebHO OCHOBaHWIO. KakoBa J0kHAa OBITH
BBICOTA ATOTO TPEYroJIbHUKA, YTOOBI TENO, MOJyYEHHOE B PE3yNbTaTe €ro BpalleHUs, UMENO
HanOOJIBIINHA 00BEM.
BapuanT 11
1. BBIYHCTUTH ONMPEAETUTENb YETBEPTOTO MOPSIIKA.
1 1 4 0
0O -3 2 1
-1 3 0 4

2. Pemmth cucteMy Tpemsi METOIaMU:
1) MaTpUYHBIM METOJIOM;
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2) mo ¢hopmynam Kpamepa;
3) meronom l"aycca.

X, —2X, + X, =2
SX, +4X, —X, =0
3X, + X, + X, =2

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnaHa-
l"aycca.

2X, —3X, +9X, + X, =—7
— X +x,+4x,-2x, =1
5X, +2X, —3X, +6x, =5
—2X +5%X, + X, —7x, =5

4. TlpoBeputs, uto Bekropsl P,({,I oOpasyior 6asumc. Hammcarh pasiokeHne BEKTOpa XB ITOM

oasuce.
x{-2;47} ploL2) q{oll ri{-124}
5. BpraucnuTh mwIomaap napaiesiorpaMmMa, ocTPOSHHOro Ha BekTopax a U 6

a=p+2q, b=3p-q, [pl-L =2 (b=

6. 3ananbl KoopauHatsl Bepiund mupamuasl A A A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepes Touku A u A u numny pedpa A A, ;

2) Vpaeuenne miockoctn P, koropas mpoxomur uepes touku A, A, A, n miomams S rpanu

A AL A

3) Ypasuenue Boicotsl H , omymiennoii u3 sepumnnt A, na rpans A A A, u eé quny h;

4) 06vem (V) nmpamue! AAAA;

5) Vron a mexny peopamun A A, nu AA,;

6) Yron [ mexny pedbpom A A, urpansio A A A, . Crenats pucyHok.
A41(1;3;6), A2(2;2;1), As(-1;0;1); As(-4;6;-3)

7. YcranoButh THI KpuBoil |l mopsaka { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs1 DJUIATICA — KOOPJAMHATHI LIEHTPA, MOJIYOCH, SKCLIEHTPUCHUTET, YPABHEHUSI TUPEKTPHUC;
- JUIs TUNEpOOJIbl — KOOPJAUHATHI LIEHTPa, JEHCTBUTENBbHYIO U MHUMYIO MOJIyOCH, KOOPJIUHATHI (DOKYCOB,
9KCLEHTPUCUTET, YPABHEHUSI TUPEKTPUC, ACUMIITOT;
- nns mapalosibl — MmapameTp mapaloiibl, KOOPAMHATHI BEPIIUH, KOOPAHWHATHI (OKyca, ypaBHEHUs
TUPEKTPUC.
[Toctpoutsb rpaduku KpUBBIX.

0 9X*+4y*+6x-4y—-2=0

8. Haiitu npenen ¢pyHKuMU HE MOIB3YACh paBuUiIoM Jlonurans.
. 1-2x \ —J1- . 1-cosx X

) lim =25 6) lim 1”3 LX) lim == Iim(x+3j :
X—>00 X—> X

x—0 5 X X—>00

X—2

9. Haiitu npousBoHbIE DYHKINA:
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3 2
a) y=2Jdx+3 - ———nr 6) y=(e” +3
g N e +3)

B) y=Insin(2x+5) 1) y=x"n) th=5X
X
10. MHccaenoBarh MeToaMu auddepeHIMaIBHOTO HCUUCICHUS (DYHKIMIO U TIOCTPOUTH €€ TpaduK.
4x
y =
x’+4
11. TpebOyeTcs U3rOTOBUTH U3 KECTH BEAPO 0€3 KPBIIIKU JAHHOTO 00bemMa V HUIMHAPUYECKON (hopM.

KaxoBs1 JOJIDKHBI OBITH BHICOTA HUIMHAPpA U paJuyC €ro OCHOBaHUsI, YTOOBI Ha U3TOTOBJICHUE BEApa
YILIO HAMMCHBIUICC KOJIMYCCTBO MaTepHaﬂa?

Bapuanr 12
1. BbIYHCIUTH ONpEAETUTENb YETBEPTOrO MOPSIIKA.
1 2 30
-1 -2 0 4
2 5 061
1 3 5 2

2. Pemmts CUCTCMY TPEMA MCTOAAMMU:

1) MaTpUUHBIM METOJIOM;
2) o ¢popmynam Kpamepa;
3) metogom ["aycca.
4x +4x, +3X, =5
2X, = X, + X, =7
3X, +2X, —X,=—4

3. HccrenoBath crucTeMy Ha COBMECTUMOCTh M HaiiTm e€ oOmiee pemeHue merogoM JKopnuaHa-

l"aycca.

2X, +3X, + 4X, +5X, = -2

3X, +x, +2X, +4x, =1

4X, +6X,+3X, +7x, =1

SX, +2X, + X, +4x, =4

4. TlpoBeputs, uto BekTopsl P,,I oOpasytor 6asuc. Hanmcars pasioskeHHe BEKTOpPa XB ATOM
Oasuce.

X{6:12;-1}, p{1;3,0},q{2;-111}, r{0;-1;2}

5. BpruuciuTh MIOMAAb MapajieiorpaMMa, MOCTPOEHHOro Ha BekTopax a U 8
- - _ _ -\ g
a:3p+qub:p—2q,ecm‘p‘:4,‘q‘=1, -z
pa |=7

6. 3amanbl KoopauHathl Bepiund mupamuasl A A A A, . Haiitu:
1) Vpasuenue npsmoii £, kotopast mpoxoaut yepes Touku A u A u nimny pedpa A A, ;
2) Vpasuenne miockoctn P, koropas mpoxomur uepes touku A, A, A wu mwiomams S rpanm

AAL A
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3) Ypasuenue Boicotsl H , onmymennoii u3 sepumnbr A, Ha rpans A A A, u eé qauny h;

4) O6wem (V) nmupamuasr AAAA;

5) Vron a mexay peopamun AA, u AA,;

6) Yron S mexny pedbpom A A, urpausio A A A, . Crenars pucyHoK.
A1 (-4; 2; 6), A2 (2; -3; 0), A3 (-10; 5; 8), Aa (-5; 2: -4).

7. YcranoButh TuI Kpuoil |l mopsaxa { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY’KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs 3JUIMIICA — KOOPJIMHATHI LIEHTPA, I0JIYOCH, SKCLIEHTPUCUTET, YpaBHEHUS AUPEKTPUC;
- U1l TUNepOOIIbl — KOOPAMHATHI IIEHTPa, ACHCTBUTEIbHYI0 U MHUMYIO ITOJIyOCH, KOOPIMWHATHI (POKYCOB,
SKCLEHTPUCUTET, yPaBHEHUS JUPEKTPUC, ACUMIITOT;
- Juis mapaboibl — TMapaMerp Mapaloiibl, KOOPAWHATHI BEPIIMH, KOOPIMHATHI (OKyca, ypaBHEHHS
JTUPEKTPUC.
[TocTpouTth rpadmKu KpUBBIX.

9x* —16y* —6x+8y —144=0
8. Haiitu mpenen pyHKIMM HE TONB3YAICH MpaBuiioM Jlomurass.

x®+1 N2+x-3 . arcsin3x (2x—1}x

x4l 24x-3 arcsin3x .
vlimo s Olim——— »lim—g o lim| 57

9. Haiitu npousBoHbBIC QYHKIUI:

a) y=x*V1-x>  6)y= 43“2 X B) Yy = arctge™
cos’ X

1

r) Y=X*n) X—Yy-+arctgy=0

10. Hccnenosars MeTogamMu JU(GEPEHINATHBHOTO UCUUCICHHUS (PYHKIIHIO ¥ IIOCTPOUTH €€ TpaduK.
2
x -1
T2
X" +1
11. PaBHOOeApeHHBI TPEYroJbHUK, BIMCAHHBIM B OKPYKHOCTHh paauycoM R, Bpaiiaercss BOKpYr
OpsAMOM, MpOXOoJAIIel uepe3 ero BepLIMHY, MapauielbHO OCHOBaHMIO. KakoBa JoKHA OBITh

BBICOTA 3TOTO TPEYrOJbHUKA, YTOOBI TEJO, MOJYYCHHOE B pPe3yJbTaTe €ro BpAIICHUS, UMEJIO
HanOOJIBIINUI O0BEM.

Y

Bapuanr 13
1. BblyucauTh ONpeAenuTeNlb YETBEPTOro Mopsiika.
4 0 1 2
3 -1 2 0
1 2 -11
2 4 -3 3

2. Pemmth cucteMy Tpems METOJIaMU:
1) MaTpUYHBIM METOJIOM;
2) no ¢popmyinam Kpamepa;
3) merogom ["aycca.
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3X, — X, =X, =1
X, +3X, +2X, =6
2X, —4X, — X, =—3

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnpaHa-
l"aycca.

4x, —2X, +5X, +2X, =7
SX —x, +3X,+ X, =1
X, +3X, — X, +2x, =14

3X, —2X, + X, —x, =—11
4. TlpoBeputs, uto BekTopsl P,({,I oOpasyior 6asuc. Hanmcarh pasiokeHHe BEKTOpPa XB ATOM
6azuce.
X{;—4:4}, p{21,-1},q{0;3;2}, r{;—1:1}

5. BbuucINTH IIONMIAIb ApaIeIorpaMMa, MOCTPOSHHOro Ha BekTopax a U 8

6. 3amausl koopauHatsl Bepuus mupamuasl A A A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u rumny pedpa A A, ;

2) Vpasuenue miockoctu P, koropas mpoxomur uepes touku A, A, A un mwiomans S rpanu

AAL A

3) Ypasuenue Boicotsl H , onmymiennoii us sepumnnt A, na rpans A A A, u eé juny h;

4) O6vem (V) mupamumer AAAA, ;

5) Vron a mexny peopamun A A, nu AA,;

6) Yron [ mexmy pedbpom A A, urpansio A A A, . Crenats pucyHok.
A1 (7; 2, 4),42 (1; -1; -2), 43 (3; 3, 1),44 (-4; 2; 1).

7. YcraHoBuTbh TUN KpuBoii Il mopsaka 0 v naiity Bee eé XapaKTEPUCTUKHU:
- 11 OKPY>KHOCTH — KOOPAMHATEI LIEHTPA U PAINYC;
- JUIS DJUTATICA — KOOPJAMHATHI LIEHTPA, IIOJIYOCH, SKCLICHTPUCHUTET, YPABHEHUS JUPEKTPUC;
- 171 TUNepOOoIIbl — KOOPAMHATHI IIEHTPA, NEHCTBUTENbHYIO U MHUMYIO MOJYOCH, KOOPJIUHATHI (DOKYCOB,
OKCLIEHTPHUCHUTET, YPABHEHUS JUPEKTPHUC, ACUMIITOT;
- Juis mapaloibl — MapaMeTp Mapalojbl, KOOPAMHATHI BEPIIMH, KOOPJIMHATHI (POKyca, ypaBHEHHS
TUPEKTPUC.
[TocTpouTtsb rpaduKu KpUBBIX.

12x* —12x-32y —29=0

8. Haiitu mpenen GpyHKINM HE TIOIB3YACh IpaBUiIOM JlomuTas.

. 2xX*+x* =5 ] x—/x . +/1—cos2x ) 4x +1)*"
) lim——— 6)I|m2—B)I|mf ) lim X

86— X + —2 x>l X — X X—0

9. Haiitu nmpon3BoHBIC DYHKIINI:
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a) y=X 6) Y= B) y =arcsin v1—-3x
1-x tg? 2x
r) y=X""n ysin x =cos(x - y)
10. HccnenoBars MeTogamMu audPepeHInaTbHOTO UCUUCTICHIS (PYHKIIHIO M TIOCTPOUTH €€ Irpaduk.
_xt+1
YT 1

11. TIpsaMOYroidpbHMK BIHMCAaH B J3JUIMNC ¢ OcIMU 2a U 26 KakoBBl JOIKHBI OBITH CTOPOHBI
IPSAMOYTOJIbHUKA, YTOOBI IUIOIIAAb €ro Oblla HanOoIbIIeH?

Bapuanr 14
1. BBIYHCIUTH ONPEACTUTENb YSTBEPTOTO MOPSIIKA.

-1 -3 1 2
1 -4 2 0
2 -5 1 -8
3 -1 1 -1

2. Pemmth cucremy Tpems METOaMU:

1) MaTpUYHBIM METOJIOM;

2) mo popmynam Kpamepa;
3) meronom ["aycca.

(X =X, +X, =7

X +X, =X =1
2X, —2X, =X, =2

3. HccrnenoBath cucTeMy Ha COBMECTUMOCTh M HaiiTm e€ oOmiee pemeHue metogoM JKopnuaHa-
I'aycca.

X, +2X, +3X, +4x, =7
X, +2X, +2X, =5
4x + X, — X, =14
2X, + X, + X, =1

4. Tlposeputs, uto BekTopsl [P,({,I oOpasyror 6asmc. Hanmcarh pasiokeHHe BEKTOpa XB ITOM

Oazuce.
X{-9;55}, p{4:1:1},q{2;0;3}, ri-1,2:1}

5. BBIYMCIIUTE MIIONIAIb NapaIeNorpaMMa, OCTPOEHHOro Ha Bektopax a U 6
~ AT AT © = o — - 1 ——)\ brx
a=3p—2qub=p+5q,ecm ‘p‘_4,‘q‘_5, (qu_F'

6. 3amanbl kKoopauHatel Bepiuun mupamuasl AA A A, . Haiiru:

1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u numny pedpa A A, ;
2) Vpaeuenne miockoctn P, koropas mpoxomur uepes toukm A, A, A n mromams S rpanm

AAL A

3) Ypasnenue Boicotsl H , onymennoit us Bepumnsr A, na rpans A A A, u eé nuny h;
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4) O6nem (V') mupamuasr AAAA, ;
5) Vron a mexny peopamn A A, u AA,;

6) Yron [ mexny pedpom A A, u rpansio A A A, . Crenats pucyHoK.
A1 (2; 1, 4),42 (-1; 5; -2),43 (-7; -3; 2),A4 (-6; -3; 6).

7. YcranoBuTth THI KpuBoil |l mopsaka { u naiin Bee eé XapaKTePUCTHKU:
- JUTsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIsl 3JUIATICA — KOOPJMHATHI LIEHTPA, OJIYOCH, SKCLIEHTPUCUTET, YPABHEHUSI TUPEKTPHUC;
- JUIg TUIEpOOJIbl — KOOPAMHATHI LIEHTPA, ACHCTBUTEIbHYIO U MHUMYIO MOJIYyOCH, KOOPJIUHATHI (POKYCOB,
SKCLICHTPUCUTET, YPABHEHUS JUPEKTPUC, ACUMIITOT;
- nns mapalonibl — mapameTp mapaloiibl, KOOPAMHATHI BEPIIUH, KOOPAHWHATHI (POKyca, ypaBHEHUs
TUPEKTPUC.
[Toctpoutsb rpaduku KpUBBIX.

16x* +25y* +32x —100y —284 =0
8. Haiitu nmpenen pyHKIMN HE TIOIB3YACh paBUiIoM JlomuTans.

X' +x* -6

) lim =2 6 lim———5) [j X o lim L+ 2%)x
M o —x+2 im V1+3x -1 Im arctgx Im

9. Haiitu nmpousBoHBIC QYHKIUI:

)Y 3+6x 6) Yy =Sin X —COSX y y=x"Inx
a = = — B =
3—4x+5x*
- X
r) Yy =X""n) Y arctg —
X

10. Hccnenosars MeTogamMu JU(GEPEHINATHBHOTO UCUUCICHHUS (PYHKIIHIO ¥ IIOCTPOUTH €€ TpaduK.

_xt+1
o1

11. Haiitu paguyc OCHOBaHHUS U BBICOTY IIMUIMHIPA HAHOONBIIEro 00beMa, KOTOPBIH MOXKHO BIUCATH
B map paauycom R.

Bapuanr 15
1. BbIuucnuTh onpeaenuTens YeTBEPTOro NopsaKa.
2 0 4 0
2 1 8 3
-4 3 -9 1
6 1 10 3

2. Pemmth cuctemy Tpems METO/IaMU:
1) MaTpUYHBIM METOJIOM;
2) no ¢popmyinam Kpamepa;
3) merogom ["aycca.
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X, +2X, =X, =-1
2X, +3X, +4x, =-1
3X, =X, =X, =4

3. HccrnenoBath cucteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnpaHa-
l"aycca.

X, +2X, +3X,+4x, =0
X, +14x, + 20x, + 27X, =0
5%, +10x, +16x, +19x, = -2

3X, +5X, + 6%, +13x, =5

4. TlpoBeputs, uto BekTopsl P,({,I oOpasyior 6asuc. Hanmcarh pasiokeHHe BEKTOpPa XB ATOM

o 6a3Hce._ B -
X {~5;-5,5}, p{~ 2,011}, q{L;3;-1}, r{0;4;1}
5. BbuucINTH IIONMIAIb ApaIeIorpaMMa, MOCTPOSHHOro Ha BekTopax a U 8

- p-2aub=Zpa.com [i-2[q -3 [ pa)- .

6. 3amausl koopauHatsl Bepuus mupamuasl A A A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u rumny pedpa A A, ;

2) Vpasuenue miockoctu P, koropas mpoxomur uepes touku A, A, A un mwiomans S rpanu

AAL A

3) Ypasuenue Boicotsl H , onmymiennoii us sepumnnt A, na rpans A A A, u eé juny h;

4) O6vem (V) mupamumer AAAA, ;
5) Vron a mexny peopamun A A, nu AA,;

6) Yron [ mexmy pedbpom A A, urpansio A A A, . Crenats pucyHoK.
A1 (-1; -5, 2),42 (-6; 0; -3),43 (3; 6; -3),44 (-10; 6; 7).

7. YcraHoBuTbh TUN KpuBoii Il mopsaka 0 v naiity Bee eé XapaKTEPUCTUKHU:
- 11 OKPY>KHOCTH — KOOPAMHATEI LIEHTPA U PAINYC;
- IS DJUTATICA — KOOPJAMHATHI LIEHTPA, ITOJIYOCH, SKCLIEHTPUCUTET, YPABHEHUS JUPEKTPUC;
- 171 TUNepOOoIIbl — KOOPAMHATHI IIEHTPA, NEHCTBUTENbHYIO U MHUMYIO MOJYOCH, KOOPJIUHATHI (DOKYCOB,
OKCLIEHTPHUCHUTET, YPABHEHUS JUPEKTPHUC, ACUMIITOT;
- Juis mapalojibl — MmapaMmerp Mapalojibl, KOOPAWHATHl BEPUIMH, KOOPAWHATHI (POKyca, ypaBHEHUS
TUPEKTPUC.
[TocTpouTtsb rpaduKu KpUBBIX.

9x? —16y? + 90X — 32y —367 =0

8. Haiitu mpenen GpyHKINM HE TIOIB3YACh IpaBUiIOM JlomuTas.

2% +6X -5 1-v1-x*

2 '![D 5x* —x -1 0) “m x°
. COSX—CO0S’ X ]
» lim=— o limx[In(x+1)—In x]
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9. Haiitu npousBoHbIC DYHKINA:

)y = X sin’x
RN

X
6) Yy=—"—7— =——I
)Y 2 +3c05° X DY x+1
r) y =(arctgx)" n) (ex —1)(ey —1)—1:0

10. MHccaenoBarh MeToaMu TuddepeHIMaIBHOTO HCUNCICHUS (DYHKIIMIO U TIOCTPOUTH €€ TpaduK.

3
X

X?+1

y:

11. Haiitu paguyc OCHOBaHUS U BBICOTY IMJIMHIPA HAHOOJBIIETO 00beMa, KOTOPBI MOKHO BIHCATh
B map paauycom R.

Bapuanr 16
1. BBIYHCIUTE ONPEACTUTENh YSTBEPTOTO MOPSIIKA.
1 -1 1 -1
2 0 3 1
-1 1 0 2
3 2 1 -1

2. Pemuth cuctemy TpeMs METOJIaMu:
1) MaTpUYHBIM METOJIOM;
2) mo popmyrnam Kpamepa;
3) meronom ["aycca.

4x, — X, —3X, =5
X, +2X, —2X, =0
3X, —3X, +4x, =10
3. MUccrmenosathb CUCTEMY Ha COBMECTMMOCTb U HaWTH €€ oO1ee pemienue MmeroaoM Kopaana-
l'aycca.

3x, +4x, —2x, +5x, =10
2%, +3x, +9X, —4X, =2
4X +5X, —4x, —3x, =7

S5X, +3X, +2X,—5x, =-1
4. TlpoBeputs, uto BekTopsl [P,({,I oOpasyror 06asmc. Hammcarb pasioxkeHHe BEKTOpPa XB ITOM

Y{13;26?73§C_;{5;x0},a{z;—l;s},F{L-o;—l}

5. BBHIYUCIUTH IUIOIAb MapauIeNorpaMMa, MOCTPOEHHOTo Ha BekTopax a U 8
- _ _ N\
a:p+3qub:p—2q,ecnn‘p‘:2,‘q‘=3, =—.

pq |-

6. 3amanbl kKoopauHarel Bepiuun mupamuasl AA A A, . Haiiru:

1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u numny pedpa A A, ;
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2) Vpasuenne miockoctn P, koropas mpoxomur uepes touku A, A, A, u mwiomams S rpanm

AAL A

3) Ypasnenue Boicotsl H , onymennoit us Bepumner A, na rpans A A A, u eé nany h;

4) O6nem (V') mupamunsr AAAA, ;

5) Vron a mexnay peopamun A A, u AA,;

6) Yron S mexny pedbpom A A, urpausio AA A, . Crenars pucyHoK.
A1 (0; -15-1),42 (-2; 3; 5),43 (1; -5; -9),44 (-1;- 6; 3).

7. YcranoButh TuI KpuBoil |l mopsaxa 0 v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY’KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs 3JUIMIICA — KOOPJIMHATHI LIEHTPA, I0JIyOCH, SKCLIEHTPUCUTET, YpaBHEHUS AUPEKTPUC;
- J1sl TUNepOOIIbl — KOOPAMHATHI IIEHTPA, ACHCTBUTEIbHYI0 U MHUMYIO ITOJIyOCH, KOOPAWHATHI (POKYCOB,
SKCLEHTPUCUTET, yPaBHEHUS JUPEKTPUC, ACUMIITOT;
- Ui mapaboibl — TapaMeTp Mapadoibl, KOOPIWHATHI BEPIIMH, KOOPIWHATHI (OKyca, ypaBHEHHS
TUPEKTPUC.
[TocTpouTts rpadmKu KpUBBIX.

9y’ -7y-16=8x

8. Haiitu npenen pyHKIMH HE TOIB3YACH MpaBuiioM Jlomurars.

. 3+x+5x* . A14+3x—+/1-2x
a) lim —; 6) lim "

oo X' =12x +1 x>0 xX+x

. X’ctg2x i B
» lim==2- r) |X|£D(2x+1)[ln(x+3) In x]

9. Haiitu npon3BoiHbIe QYHKIMMA:

1
a) y=——+5UX*+1  6) y=2tg*(x* +1 B) y = 3"
y

r) y=(arctgx)’ n) y’x=¢*

10. Hccnenosars MeToaMu T HEPEHIINATHPHOTO UCUUCICHHUS (PYHKIIHIO ¥ IIOCTPOUTH €€ TpaduK.
4x° +5
X

11. Tlpu xakuxX JUHEHHBIX M3MEPEHMSAX 3aKphITas LWIMHApPUYEcKas OaHKa JaHHOM BMecTUMOCTH V
OyJeT UMeTh HaUMEHBIIIYIO MOJIHYIO TOBEPXHOCTH?

Bapuant 17
1. BBIYHCTUTH ONPEAETUTENb YETBEPTOTO MOPSIIKA.
1 -3 4
1 1 -1 2
-1 2 0
0 3 1 2
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2. Pemuth cuctemMy TpeMs METOJIaMu:
1) MaTpuYHBIM METOIOM;
2) o ¢popmynam Kpamepa;
3) meronom l"aycca.

2X +3X, —2X,=-1
3X, — X, +2X, =3
4x + 2%, — X, =0
3. HccrnenoBath cucTteMy Ha COBMECTUMOCTh M HaiiTm e€ obmiee pemeHue merogoM JKopnpaHa-
l"aycca.

3X, —2X, + X, — X, =—1
X, +3X, — X, +2x, =14
SX, — X, +3X,+ X, =1
4X, —2X, +5X, +2X, =7
4. TlpoBeputs, uto Bekropsl P,(,I oOpasyror 6asmc. Hanmcarh pasiokeHHe BEKTOpa XB ATOM

X{- 15 3131;0}66{011} a{-2;0:1},r{310}

5. BbuuciIuTh MWIOMAAb MapajieiorpaMMa, MOCTPOSHHOro Ha BekTopax a U 8
- - _ _ N\ r
a=2p—qub:p+3q,ecnn‘p‘=3,‘q‘:2, =—,
pq =5

6. 3amausl koopauHatsl Bepins mupamuasl A A A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Toukn A u A u rmny pedpa A A, ;

2) Vpasmenue miockoctd P, kotopas mpoxomur uepes touku A, A, A u mmomans S rpanu

AAL A

3) Vpasuenue Boicotsl H , onmymiennoii u3 sepumnsr A, na rpans A A A, u eé guny h;

4) O6vem (V) mupamumer AAAA, ;

5) Vron a mexny peopamun A A, u AA,;

6) Yron [ mexmy pedbpom A A, urpansio A A A, . Crenats pucyHok.
A1 (5:2; 0),42 (27 5: 0),43 (1; 2; 4),4a (-1; 1: 1).

7. YcraHoBuTbh TUN KpuBoii Il mopsiaka 0 v naiity Bee eé XapaKTEPUCTUKHU:
- 11 OKPY>KHOCTH — KOOPAMHATEI LIEHTPa U PAINYC;
- IS DJUTATICA — KOOPJAMHATHI LIEHTPA, TOJIYOCH, SKCIIEHTPUCUTET, YPABHEHUS JUPEKTPUC;
- U1l TUNepOO0IIbl — KOOPAMHATHI IIEHTPA, NEHCTBUTENBHYIO U MHUMYIO MOJYOCH, KOOPJIUHATHI (HOKYCOB,
JKCLIEHTPHUCHUTET, YPABHEHUS JUPEKTPUC, ACUMITOT;
- Juis mapaloiibl — MapaMerp Mapaloiibl, KOOPIWHATHI BEPIIMH, KOOPIMHATHI (POKyca, ypaBHEHHS

TUPEKTPUC.
[TocTpouTtsb rpaduKu KpUBBIX.

4x* +3y* —18x+12y-32=0

8. Haiitu mpenen GpyHKINM HE TIOIB3YACh IpaBUiIOM JlomuTas.
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x—2x* +5x* . A1+3x° -1

I §)
2 "EZ‘ 2 +3x% + x* ) "EP x2+x°
1-cosbx
im——— im(x=5)1In(x—3)—Inx
& "EE‘ 1-cos2x " IXIED( Jin(x-3) ]

9. Haiitu npousBoHbIC DYHKINNI:

a) Yy 31/1Jr X 6) Yy 1tgzx+ln COSX ) Yy =arctg X
= = — B — e —
1-x° 2 1+1- X2

N y=(x+x")m x*+y*—3axy=0

10. MHccnenoBarh MeTomaMu auddepeHIMaIBHOTO HCUNCICHUS (DYHKIIMIO U TIOCTPOUTH €€ TpaduK.
2
x°—5

x—3

y:

11. Oxno uMmeeT GopMmy HpPSMOYTOJIbHUKA, 3aBEpPIICHHOrO MoxXykKpyroMm. Ilepumerp okHa paBHa a.
[Tpu kakux pazmepax CTOPOH MPSMOYTOJIbHHKA OKHO OYAET MpOIyCKaTh HauOoJblliee KOJIUYECTBO

CBeTA.
Bapuanr 18
1. BBIYHCIUTE ONPEACTUTENh YSTBEPTOTO MOPSIIKA.
-1 2 3 0
1 -3 -2 1
2 -3 -5 2
3 1 -7 3

2. Pemmth cucteMy Tpems METO/IaMU:
1) MaTpUYHBIM METOIOM;
2) no ¢popmynam Kpamepa;
3) meronom l"aycca.

X, — X, +2X, =3
2X, + X, —3%, =0
X, —2X, — X, =5

3. HccrenoBath cucTeMy Ha COBMECTUMOCTh M HalTH e€ oOmiee pemeHue meronom JKopmaHa-

l'aycca.
SX, +2X, + X, +4x, =4
4x, +6x, —3x, +7X, =1
3X, + X, + X, +4x, =1

2X, +3X, + 4X, +5x, =2

4. TlpoBeputs, uto BekTopbl P,({,I oOpasyror 06asmc. Hammcarh pasioxkeHHe BEKTOpa XB ITOM

Y{s;—gi?,cg{l;o;z}, q{o;11}, r{2;—1;4}

5. BeruuciuTh 06 HapauieiorpaMmma, oCTPOSHHOTo Ha BekTopax a U 6
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a=4p+qub=p-g. ccm [p|=7[q =2 (—pﬁj:%.

6. 3ananbl KoopauHatsl Bepiund nmupamuasl A A A A, . Haiirn:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Touku A u A u numny pedpa A A, ;

2) Vpaeuenne miockoctn P, koropas mpoxomur uepes touku A, A, A, n miomams S rpanu

AALAG

3) Ypasuenue Boicotsl H , onmymennoii u3 sepumnsr A, na rpans A A A, u eé quny h;

4) O6wvem (V') mupamunsr AAAA, ;
5) Vron a mexny peopamn A A, nu AA,;

6) Yron [ mexny pedbpom A A, u rpansio A A A, . Crenars pucyHok.
A1 (2;-1;-2),42 (1; 2; 1),43 (5; 0; -6),44 (-10; 9; -7).

7. YcranoButh TuI KpuBoil |l mopsaka { v naitty Bee eé XapaKTEPUCTUKU:
- JUIsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs 3JUIMIICA — KOOPJIMHATHI LIEHTPA, IOJIyOCH, SKCLIEHTPUCUTET, YpaBHEHUS AUPEKTPUC;
- ISl TUNEpOOITBl — KOOPAMHATHI IICHTPA, NEHCTBUTENBHYIO U MHUMYIO MOJTyOCH, KOOPIUHATHI (DOKYCOB,
SKCLEHTPUCUTET, yPaBHEHUS JUPEKTPUC, ACUMIITOT;
- Juis mapaboibl — TMapaMeTrp Mapadoiibl, KOOPAWHATHI BEPIIMH, KOOPIWUHATHI (OKyca, ypaBHEHHS
TUPEKTPUC.
[TocTpouTts rpadMKu KpUBBIX.

16x* —9y* —64x —18y +199 =0

8. Haiitu mpenen pyHKIMU HE TOIB3YSICH MpaBuiioM Jlomurans.

5x*> —3x+1 im J2x-1-+/5

I 0
) IHD 3x?+x-5 )ILs x—3
th’z‘
») [im—; 0 lim (7 - 6x)z-

x—0 x—1

9. Haiitu nmpousBoIHBIC DYHKIINNA:

a)y:33\/x5+5x“—§ 6)y:In‘/1_S$ B)y:arctgi
X 1+sin X tgx

r y=(sinx)™n x-y+asiny=0

10. HccnenoBaTh MeTogaMH JU(HEpeHIIMATLHOI0 HCUUCICHHUS (DYHKIIMIO U TIOCTPOUTH €€ rpaduk.

x4

Y=
x -1
11. Tpebyercss U3roTOBUTH U3 KECTH BeApO 0€3 KPBIIIKM JaHHOTO o0bema V IWIMHIPUYECKON

(I)OpMBI. KaxoBbl JOJIXKHBI OBITh BBICOTA oujinHaApa W paauyc C€ro OCHOBaHWU:, yTOOBI Ha
H3TOTOBJICHUEC BEApa YUIJIO HAUMCHBIICC KOJIMYECTBO MaTepHana?

BapwuanT 19
1. BbIuucIuTh ONpeaenuTens YeTBEPTOro NopsiaKa.
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1 -1 2 -2
3 -4 7 -8
-1 2 3 4
2 -3 5 -6

2. Pemmth cucteMy Tpemsi METOIaMU:
1) MaTpUYHBIM METOAOM;
2) no ¢popmynam Kpamepa;
3) merogom ["aycca.

3X, +X,—X, =8
3X, - X, +X, =4
X, +2X,—X, =4

3. HccrnenoBath cucTeMy Ha COBMECTUMOCTh M HaiiTm e€ olmiee pemeHue merogoM JKopnuaHa-
l'aycca.

X, +2X, +3X,—2X, =6
2X, — X, — 2%, —3X, =8
3X, +2X, — X, +2X, =4
2X, —3X, +2X, + X, =8
4. TlpoBeputs, uto BekTopsl P,({,I oOpasyior 6asumc. Hanmcarh pasioxkeHne BEKTOpa XB ATOM

Oasmuce.
x{3;3-1}; p{3L0} qg{-121} r{-10;2}
5. BbuucInTh IIOMIAb apaIeIorpaMMa, MOCTPOSHHOTo Ha BekTopax a U 8

_ _ i — _ _ A T
a=p-49, b=3p+q, |[p=1 |[q]=2 (p)=7-
6. 3amanbl KoopauHatsl Bepiund mupamuasl AA A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepes Touku A u A u nimny pedpa A A, ;

2) Vpasuenne miockoctd P, koropas mpoxomur uepes touku A, A, A u mwiomans S rpanu

AALA;

3) Ypasuenue Boicotsl H , omymiennoii us sepumnnt A, na rpans A A A, u eé quny h;

4) O6vem (V) mapamuasr AAAA, ;
5) Vron @ mexnay peopamun A A, u AA,;

6) Yron S mexny pedbpom A A, urpansio A A A, . Crenars pucyHok.
A1 (-2; 0; -4),42 (-1; 7, 1), 43 (4; -8; -4),44 (1; -4; 6).

7. YcranoBuTh THI KpuBoil |l mopsaka { v maitty Bee eé XapaKTEPUCTUKU:
- JUTsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAIUYC;
- JUIs1 DJUIATICA — KOOPJAMHATHI LIEHTPA, MOJIYOCH, SKCLIEHTPUCUTET, YPABHEHUSI TUPEKTPHUC;
- JUIs TUNEpOOJIbl — KOOPAMHATHI LIEHTPA, JEHCTBUTENbHYIO U MHUMYIO MOJIyOCH, KOOPJIUHATHI (JOKYCOB,
9KCLEHTPUCUTET, YPABHEHUSI TUPEKTPUC, ACUMIITOT;
- nns mapaloyibl — MmapameTp mapaloiibl, KOOPAMHATHI BEPIIUH, KOOPAWHATHI (OKyca, ypaBHEHUs
TUPEKTPUC.
[Toctpouts rpaduku KpUBBIX.
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x=2y*-12y +14

8. Haiitu npenen pyHKIMU HE MOIB3YSCH MpaBuiioM Jlomurans.

CTX =2+ 2 . J1+3x—+/2x+6
a) lim y ; 6)lim ; ,
on o XT+3 x5 X" —5X
1—-cosdx .. (x+3\""
B)lim—;nlim| —— | ;
x>0 2Xtg 2X oo\ X —2

9. Haiitu npousBoHbIC QYHKINNI:

a)y 51/)62 +x+ ! o) Y 2'e™” )Y aresin x
=95 — = B _—
x V1-x?

X X
r) y=(cosx) n) Iny=arctg =~
y
10. HccnenoBars MeTogamMu Ju(PEpeHINATHPHOTO UCUUCICHHUS (PYHKIIMIO ¥ IIOCTPOUTH €€ TpaduK.
4x°
y =
x® -1
11. Tpebyercs mOCTPOUTH MalaTKy MAaHHOTO oObeMa V, mMerIyr (Gopmy MOpsSsMOro KpyroBoro
KoHyca. HaliT oTHOIIEHHE BBICOTHI KOHYCA K PalyCy €ro OCHOBaHHS, IPU KOTOPOM Ha MajaTKy

yﬁner HAaNMMCHBIICC KOJIMYCCTBO MaTcpHrajia.

Bapuanr 20
1. BbluuciuTh onpeenuTens YeTBEPTOro NopsaKa.
3 01 0
-3 1 -1 3
6 2 1 5
9 4 2 1

2. Pemmth cucteMy Tpemsi METOIaMU:

1) MaTpUYHBIM METOJIOM;
2) no popmynam Kpamepa;
3) metogom ["aycca.
X, +2X, +3X, =6
4x, —2x, —2X, =0
3X, + X, —3%X, =1

3. HccrenoBath crucTeMy Ha COBMECTUMOCTh M HaWTH e€ olmiee pemreHue merogoM JKopmaHa-

I'aycca.

X, +2X, +3X, +4X, =5
2X, + X, +2X, +3%, =1
3X, +2X, + X, +2X, =1
4X, +3X, +2X, + X, =—5

4. TlpoBeputs, uto BekTopsl P,,I oOpasyior 6asuc. Hanmcarh pasiokeHHe BEKTOpPAa XB HTOM

Oasuce.
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X{-17-4}; p{-121; q{2,0;3) -1
5. BbIYMCIMTH IUIOIIAIH MAPAILIEIOrPaMMa, TIOCTPOEHHOI0 Ha BekTopax a U 8

— _ i — . _ A T
a=p+4d, b=2p-q, [p|=7. la=2 (pO)=7
6. 3amanbl KoopauHatsl Bepiund mupamuasl AA A A, . Haiiru:
1) Vpasuenue npsmoii £, kotopast npoxoaut yepe3 Toukn A u A u rumny pedpa A A, ;

2) Vpaeaenne miockoctn P, koropas npoxomut uepes touku A, A, A n mwiomams S rpann

AAL A

3) Ypasnenue Boicotsl H , onmymennoit us Bepumner A, na rpans A A A, u eé nany h;

4) O6wem (V) nmpamuasr AAAA;

5) Vron a mexnay peopamun A A, u AA,;

6) Yron S mexny pedpom A A, urpausio A A A, . Crenats pucyHoK.
A1 (1; 4, 5), A2 (-5; -3; 2), A3 (-2; -6; -3), Aa (-2; 2; -1).

7. YcranoBuTh THI KpuBoil |l mopsaka ' w waiitn Bee eé XapaKTePUCTHKU:
- IUTsl OKPY>KHOCTH — KOOPJIMHATHI LIEHTPA U PAUYC;
- JUIsl 3JUINATICA — KOOPJAMHATHI LIEHTPA, MOJIYOCH, SKCLIEHTPUCUTET, YPABHEHUSI TUPEKTPUC;
- JUIS TUIEpOOJIbl — KOOPAUHATHI IIEHTPa, JCHCTBUTENBHYIO U MHUMYIO MOJIYOCH, KOOPJAUHATHI (HOKYCOB,
AKCLEHTPUCUTET, YPABHEHUSI TUPEKTPUC, ACUMIITOT;
- nns mapabonbl — mapameTp mapaloiibl, KOOPAMHATHI BEPIIUH, KOOPAUHATHI (POKyca, ypaBHEHUs
TUPEKTPHUC.
[Toctpoutsb rpaduku KpUBBIX.

Ax* +9y* —4x+6y—-2=0

8. Haiitu penen pyHKIMK HEe TOIB3YSICH MpaBuiIoM JlomuTas

) lim X" =3x"+9 . 6) lim X=2 .

a y T 9

e 2x° + 2% +5 =2 \J2X -2
. tg3x i

B) Im)) 5—; r) Iim(2x+D[In(2x —1) — In 2x];
X— X X—>0

9. Haiitu nmpousBoIHBIC QYHKIINI:
a) y=~/x2 +1+3/x° +1 6)y:%tgsx—tgx+x B) Yy =arctg 3;)2(
X —

r) y=(cosx)" x) x—y+e’arctgx=0

10. HccnenoBaTh MeTogaMu JU(HEpeHIIMATLHOI0 HCUUCICHHUS (DYHKIIMIO U TIOCTPOUTH €€ rpaduk.
2
2—4x
Y=T"""2
1-4x
11. Ha cTpaHune KHUTH MeYaTHBIA TEKCT (BMECTE C MPOMEKYTKaMHU MEXy CTPOKaMH) JI0JKEH 3aHUMATh

216 cm?. BepxHee M HIKHee IO 10 3¢M, IpaBoe M JeBoe — 1o 2cM. Kakue MOKHBI ObITH pazMephl
CTPAHMIIBI JJISI TOTO, YTOOBI €€ IUIOINIA/Ib ObllIa HANMEHBIIICH?

NuauBuayanbHoe 3a1aHue 2.
64



10.

1.

Bapuanr 1

Haiitu HeompepeneHHble WHTErpanbl B mpumepax a) u b) kaxkmoro 3agaHus TPOBEPUTH
pe3yabTaThl JUQGepeHIIMPOBAHUEM.

c2 , R dx . dx
a jes'” *sin 2xdx & 'farctg\/; dx & I— I—
) ) ) x> +8 ) 1+%/x+1
BbIMHCINTL NpHONMKEHHOE 3HAYEHHE ONPENEIEHHOTO HHTErpasa C TIOMOLIBIO (POPMYJIBI

Cumncona pa36uB orpe3ok Ha 10 uacteii.Bce BbIUMCICHHS TPOM3BOIUTH C OKPYTJICHHEM [0
TPETHETO NECATUYHOTO 3HAKA.
8
j VX®+16 dx
-2
Bbruucnuth HeCOOCTBEHHBIM HHTErpaj UINI0Ka3aTh €0 PacX0AUMOCThb
¢ dx
| =
COXT+2X+2
Bbrunciuts mwiomans GpUrypel, orpannueHHoi kpusbivu: Y =€X; Y =e~Xu npsamoit X = 1.

HaiiTi obnactu onpeneneHus JaHHBIX (GYHKIIMI U TOCTPOUTDH YEPTEX 00IaCTH

z=J1-x*—y?
Haiitu : 1) monnerit nuddepeniman dz; 2) Bce yacTHbIE MPOU3BOIHBIC BTOPOTO MOPSAKA
_tgx
y
Hannyro pyuknuio z = f(x,y) uccieaoBaTh Ha IKCTPEMYM.

z

z= xy—x2 —2y2 +x+10y—-8.
Haiitn uactHoe pemenue nud@epeHnanbHOr0 ypaBHEHUS, YAOBIETBOPSAIOIIEE YyKa3aHHBIM
HavyaJIbHBIM YCIOBUSAM.
y cOS® X+ Yy =tgx, y(0)=-1.
HaiiTn yacTHOe pelieHue JUHEHHBIX HEOAHOPOIHBIX AU(QEepeHIInaNbHbIX YPaBHEHH BTOPOTO
MOpsiIKa C TIOCTOSHHBIMU  KOA(PUIIMEHTAMU, YIOBJICTBOPSIONICE YKa3aHHBIM HadaJIbHBIM

YCJIOBHUSIM.
y —2y —8y=16x%+2, y(0) =0, y (0) =5.

Pemmuths cuctemy OOBIKHOBEHHBIX IU(EpPEHITNANTBHBIX YpPAaBHEHUH U BBIJACIUTh YaCTHHIE
pelieHus1, yI0BIETBOPSIIONINE YKA3aHHBIM HayalbHBIM YCIOBHSIM.

% =2X+Y,

x(0) =1, y(0) =3.
ﬂ =X+2y
dt '
Bapuanr 2

Haiitn HeompeneneHHele uHTErpansl B mpumepax a) u D) Kakaoro 3aiaHus HPOBEPHTH
pe3ynbrathl quddepeHIIMpPOBaHUEM.
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10.

X dx , . . dx
)]0 g fenbase) o &)z, &)
(x2 +4) il sin X +tgx
Bbraucnute npuOIMKEHHOE 3HAYCHHE ONPEAETICHHOTO HHTEerpasa C TOMOIIBI0 (hOopMyIIBI

Cumncona pa36uB orpe3ok Ha 10 uacteii.Bce BBIUMCICHHS TPOM3BOIUTH C OKPYTJICHHEM JI0
TPETHEro JECATUYHOIO 3HAKA.

12
I\/x3 +9 dx
2

Brruncauth HecOOCTBEHHBIH HUHTErpal HiInaoKasaTtsb €ro paCxoauMoOCTb

2

Tln ();2 +1) »

1

Beraucnute miomanps GUrypsl, orpaHu4eHHON apadboiaMu y2 = 3X, X2 = 3y .

Haiitu o6nactu onpeneneHust JaHHBIX GYHKIUN U TOCTPOUTH YEPTEXK 00IaCTH
7=1-x* +\/1— y?

Haiitu : 1) nonueiii auddepennuan dz; 2) Bce yacTHbIE IPOU3BOAHBIE BTOPOTO MOPsiIKA

7= arccosl
X

Hannyto pyHkuuio z = f(x,y) UCCIea0BaTh HA SKCTPEMYM.
7=3x% +3xy+y? —6x—2y +1
Haiitu uactHoe pemieHue nud@epeHInaIbHOTO0 YpaBHEHHUS, YAOBIECTBOPSAIONICE YKa3aHHBIM
HAYaJIbHBIM YCIIOBHSIM.
L+x?)y +y=arctgx, y(0) =1.
HaiiTn yacTHOe pelieHue JHUHEHHBIX HEOAHOPOIHBIX AU(QEpeHIInaNbHBIX YPaBHEHH BTOPOTO

MOpsAKa C TOCTOSHHBIMH Kod((UIIMEeHTaMu, YAOBIETBOPSIONIEE YKAa3aHHBIM HaudalbHBIM
YCIIOBUSIM.

y +4y =3cosx, y(0) =1, y (0)=2.
Pemmute cucreMy OOBIKHOBEHHBIX JU((EpeHINATbHBIX YypPaBHEHUH M BBIJCINUTh YacTHBIE
pelICHU, YAOBJICTBOPAOMIUC YKAa3aHHBIM HaAYaJIbHBIM YCJIOBUAM.
% = X+5Y,
‘ x(0)=0, y(©) =1.
ﬂ =—Xx-3y
dt '
Bapmuanrt 3

Haiitn HeompeneneHHele uHTErpansl B mpumepax a) u D) Kakaoro 3amaHus HPOBEPHTH
pe3ynbraThl quddepeHIIMpOBaHUEM.

x*dx
—4)[x3dx 8) [ 3 :
a)J\ﬁif}E 4) [x-3ox )t )] e
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2. Bprancnuth npuOIMKEHHOE 3HAYEHHE OIPEe/IeJIeHHOr0 HHTerpaia C MOMOUIbI0 (QOpMYJIBI
Cumncona pa36uB orpe3ok Ha 10 uacteii.Bce BbIUMCICHHS TPOM3BOIUTH C OKPYIJICHHEM [0
TPETHETO JECATUYHOTO 3HAKA.

7
I VX2 +32dx
-3

3. BBILII/ICJ'II/ITI) HCCO6CTBCHHBIﬁ PIHTCFpEU'I MInaA0Ka3aTh €ro paCXOI[I/IMOCTB

4
X" dx
[ 5
0 1-x

—_—

4. Boluncnuth miuom@ab  GUTYpbl, OTrpaHHUYEHHON  mapabooii X2 =4y U JIOKOHOM

_8
X2+ 4

5. Haiitu obnactu onpeneneHus JaHHbIX (PYHKIMA U TTOCTPOUTH YePTEX 00JIacTu

z=+x*—4 +\/4—y2

Anbesu Y =

6. Haiitu : 1) momueril nuddeperiuan dz ; 2) Bce 4aCTHbIC TPOU3BOIHBIC BTOPOTO MOPSIKA
z=xY
7. Jannyto pynkuuio z = f(x,y) McciaenoBaTh Ha SKCTPEMYM.

7=3xy—x2—4y? +4x -6y -1
8. Haiitu uacTHoe pemienue audpepeHIHATLHOTO YpPAaBHEHHs, YIOBIETBOPSIONIEE YKA3aHHBIM
HAYAJIBHBIM YCIOBHAM.

y V1-x2 +y =arcsinx, y(0) =—

9. Haiitn yacTHOE pelIeHue JMHEHHBIX HEOAHOPOAHBIX AuddepeHnnanbHbIX ypaBHEHUH BTOPOTO
MOpsAJKa C TOCTOSHHBIMM KO3((UIIMEHTaMU, YAOBJIETBOPSIOLIEE YKAa3aHHBIM HaudalbHbIM
YCIIOBHSIM.

y -y -2y=3*  y(0)=2 y (0)=5.

10. Peumths cucreMy OOBIKHOBEHHBIX JU((GEpEeHINATbHBIX YpaBHEHUH U BBIACIUTH YacTHBIE

pelIeHus, yIOBICTBOPSOIIME YKAa3aHHBIM HaYaJIbHBIM YCIIOBHSM.

dx
— =4x-y,
c X(0)=0, y(0) =1
ﬂ =X+2y
dt ’
Bapuanr 4

1. Haiitu HeompenencHHbIe HHTErpanbl B mpumepax a) u D) Kakaoro 3amaHus OPOBEPHUTH
pe3yabTaThl JUQGepeHIIMPOBAHUEM.

dx X arcsmx A dx o (X F 1+Xd
a)-[cos 2 x(3tgx+1) I J1—x2 a)Ix?’+x2+2x+2 a)'[ Y1+x ”

67



10.

Bbrancnuts npuOIMKEHHOE 3HAYEHHE OIPEeNIeJIeHHOr0 HHTerpania C MOMOUIbI0 (QOpMYJIBI
Cumncona pa36uB orpe3ok Ha 10 dacteii.Bce BbhIUMCICHHS TPOU3BOIUTH C OKPYIJIEHHUEM O
TPETHETO JECATUYHOTO 3HAKA.

10
IVX3+5dX
0

Bbraucnute HeCOOCTBEHHBIN MHTETPA MIINI0KA3aTh €r0 PacX0AUMOCTh
2
J dx
X Inx
BbI4pciuTh wiowans Gpurypsl, orpannderHoii kpusoit O =4€0S20 .
Haiitu o6nactu onpeneneHust JaHHBIX (YHKIUK U TOCTPOUTH YEPTEX 001acTH
z=.Jysinx
Haiitu : 1) monuenii nuddepernnan dz; 2) Bce 4acTHbIC IPOU3BOJHBIE BTOPOTO MOPSIKA
z=In/x* +4y
Hannyto pyHkuuioo z = f(x,y) UCCIeaoBaTh HAa SKCTPEMYM.
7=3x% +3y? +5xy +4X+7y+5
Haiitu wactHoe pemenune nug@epeHInalbHOT0 YpPaBHEHUS, YAOBJIETBOPSIONIEE YKa3aHHBIM
HaYaJIbHbIM YCJIOBUSIM.
Yy +2ytg2x =sin4x, y(0) =0.
Haiitu yacTHOe pelieHue JHHEHHBIX HEOJHOPOJHBIX IU(QepeHIMaIbHbIX YpaBHEHUNH BTOPOTO
Hopsiika C TMOCTOSHHBIMU KO3 uLmeHTaMu, yIOBIETBOPSIOIIEE YKa3aHHBIM HayallbHbIM
YCIIOBUSIM.
y -2y =2x+1, y(0) =1, y (0)=1.
Pemmute cucreMy OOBIKHOBEHHBIX JU((EpeHINATBHBIX YpaBHEHUH M BBIJCIUTh YacTHBIE
pelIeHNs, yIOBIETBOPSIOIINE YKa3aHHBIM HAYaJIbHBIM YCIIOBUSIM.
o X0=0,  y©-L
ﬂ =X+3y
dt ’
Bapnanr 5.
Haiitn HeompeneneHHble HMHTErpaibl B mpumepax a) u D) Kakaoro 3amaHus HOPOBEPHUTH
pe3ynbraThl quddepeHIIMpOBaHUEM.
2
cos3x dx (2 3y . X“ dx .\ [COSX dX
e I g [
4 +sin 3X X" +5X° +8x+4 1+cos X
Bbrancnute npuOIMKeHHOE 3HAYCHHE ONPEAETICHHOTO0 HMHTerpasa C TOMOIIBI0 (hOpMYJIBI

CumrcoHa pa361z113 OTPE30K Ha 10 uacreii.Bce BpIUMCICHUS MMPOU3BOJUTHL C OKPYIIJICHUEM [0
TPETHETO ACCATUYHOT'O 3HAKA.
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10.

9

JVx3+2 dx

-1
Brrancnuts HeCO6CTBeHHBIﬁ HUHTCrpal HJInJa0Ka3aTb €ro paCxoauMoCTb
o dx
! X In®x

Beraucnuth miiomanp GUrypsl, orpaHuYEeHHON TpeX JICTIECTKOBOM pO30it S =5sIn 30.
Haiitu o6nactu onpeneneHust JaHHBIX (QYHKIHUN U TOCTPOUTH YEPTEX 001aCTH

z=./xsiny
Hatitu : 1) monnsnii nuddepennman dz; 2) Bce 4acTHBIE IPOU3BOIHBIE BTOPOTO MOPSIAKA

z= arcctgl
X

Hannyto pyHkuuio z = f(x,y) UCCIeaoBaTh HAa SKCTPEMYM.
7=3xy—x>—3y? —6x+9y—4
Haiitn dactHOoe pemeHne audQepeHIHaTLHOTO YpPaBHEHUS, YIOBJICTBOPSIONICE YKa3aHHBIM
HAYaJIbHBIM YCIIOBUSIM.
y +y=-e?y?, y(0) =1.
HaiiTn yacTHOe pelieHue JTHMHEHHBIX HEOAHOPOIHBIX AU(QEepeHInaNnbHbIX YPaBHEHHH BTOPOTO

MOpsAKAa C TOCTOSHHBIMH Kod((ullMeHTaMu, YAOBJIETBOPSAIONIEE YKAa3aHHBIM HaudalbHBIM
YCIIOBUSIM.

y -2y +y=9% 2 +2x—4, y(0) =1, y (0) =1.
Pemmute cucreMy OOBIKHOBEHHBIX JTU(M(EPCHIMATBHBIX ypaBHECHUH W BBIACIUTH YaCTHBIC
pEIIeHNs, YIOBJICTBOPSIONINE YKA3aHHBIM HAYaIBHBIM YCIIOBHSIM.

dx 3t
E = y +e,
; x(0) = 2, y(0) =3.
Y x5,
dt
Bapuanr 6.

HaiiTu HeompejeneHHble HHTErpanbl B mpumepax a) u bh) kakmoro 3agaHus MPOBEPUTH
pe3ynbraThl quddepeHIIMPOBaHUEM.

o« o o f (x+3)dx (4\/;4'1) dx
a) :‘";o% a)J'xarcsm; dx a)-[—x3+x2—2x a)I(M)W

Bbrancnuts nmpuOIMKeHHOE 3HAYEHHME OIPe/IeJIeHHOrO HHTerpania C THOMOILIBIO (hOpMyIIBI
Cumricona pa36uB orpe3ok Ha 10 uyacreil.Bce BbIUMCIEHHS MPOU3BOJIUTH C OKPYIJIEHHEM [0
TPETHETO JIECATUYHOTO 3HAKA.

12
J\/ x* +4 dx
2
BBILH/ICJ'H/ITB HCCO6CTBGHHBIﬁ I/IHTCFpaH NINA0Ka3aTh €1ro paCXOI[I/IMOCTB
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10.

¢ dx
I s

0

Bbrauciute 00beM Tema, 06pasoBaHHOro BpamieHneM Bokpyr ocu OX  omHOM 1OIyBOMHBI
cunycounsl Y = sin X (0 <X< 72'),
Haiitu o6nactu onpeneneHust JaHHBIX (GYHKIUN U TOCTPOUTH YEPTEXK 00IaCTH
Z=fsin(x* +y?)

Haiitu : 1) monnsiii auddepentiman dz ; 2) Bce 4acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA

u=x>+y*+2x°y*
Hannyro pynaknuio z = f(x,y) ucciaeaoBaTh Ha IKCTPEMYM.

z2=x2+y?+3xy—x—4y+1.
Haiitu uactHOe pemenue nuddepeHnanbHOr0 ypaBHEHUS, YAOBIETBOPAIOIIEE YKa3aHHBIM
HayaJbHbIM YCIOBHSIM.
Xy —y=x?CosX, y(n/2)=mn/2.

Haiitn yactHOe pemieHHe TMHEHHBIX HEOMHOPOIHBIX MU (GEpeHINATBHBIX YPaBHEHHI BTOPOTO
Nopsiika C TOCTOSHHBIMH KO3(ppuIMeHTaMu, yIOBIETBOPSIONIEE YKa3aHHBIM HadaJlbHBIM

YCIIOBHUSIM.
y —4y=4sin2x, y(0) =2, y (0)=7.

Pemute CUCTCMY OOBIKHOBEHHBIX ,Z[I/I(I)(bepeHHI/IaJ'IBHLIX ypaBHeHI/Iﬁ U BbIACIINUTH YaCTHBIC
peuieHus, YAOBJICTBOPAOIIUC YKAa3aHHBIM HAaYaJIbHBIM YCJIOBUSIM.

% =y +12,

dt x(0) = 2, y(0) = 3.

o 4x+2t,

dt

Bapuanr 7

Haiitn HeompeneneHHble HMHTErpaibl B mpumepax a) u D) Kakaoro 3amaHus HOPOBEPHUTH
pe3yabTaThl JUQGepeHIIMPOBAHUEM.

a)jw é)jxln(x2+1) dx a)fm N)Ix/X—JrS dx

a —_—
1+ X2 X* +5x° +6 1+3/x+5
BBI‘-II/ICJ'H/ITB HpI/I6HI/I)KCHHOC 3HAUYCHUC OHpeI[eJICHHOFO I/IHTerpaJ'Ia C IIOMOIIIBHKO (I)OpMy.TIBI

CumrcoHa pa361/IB OTPE30K Ha 10 ygacreii.Bce BbumMcieHUs MMPOU3BOJUTL C OKPYIJICHUECM 10
TPETHEro ACCATUIHOI'O 3HAKA.

11
j\/x3+3 dx
1

Brrancnuth HECOOCTBEHHBINM MHTETPA MIIUA0KA3aTh €0 PaCX0IUMOCTh
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10.

T dx
) (1+x) +/x
Boruuciauts 06beM Tena, o6pazoBanHoro pamenueM Bokpyr ocu OX acrpoumer X = 4sin3t ,
y =4c0s3t.
Haiitu o6nactu onpeneneHust JaHHBIX GYHKIUN U TOCTPOUTH YEPTEXK 00I1aCTH
z=In(x*+y?)

Haiitu : 1) monssiii auddepeniiman dz ; 2) Bce 4acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA

u=xy?z*+xy?z?
Haunyro pyaknuio z = f(X,y) HCCIeq0BaTh HA SIKCTPEMYM.

Z=X2+y2 Xy +X+Yy+2
Haiitu wactHOe pemenue nud¢epeHIaTbHOT0 YpaBHEHUS, YAOBICTBOPSIONIEE YKa3aHHBIM
HAYaJbHBIM YCIIOBHUSIM.
Xy +y=-x%y?, y(1) =1.

HaiiTn yacTHOe pelieHHe JUHEHHBIX HEOAHOPOIHBIX AUQQPEpeHIUaTbHBIX YPaBHEHHH BTOPOTO
MOpsAKAa C TOCTOSHHBIMH Kod((UIIMEeHTaMu, YAOBIETBOPSIONIEE YKAa3aHHBIM HauadbHBIM

YCIIOBHSM.
y +y =3cosx—sinx, y(0)=0, y (0)=1.
Pemmnth cucteMy OOBIKHOBEHHBIX AU(D(PEPEHIUANLHBIX YPAaBHEHMI U BHIIEIMTH YACTHBIE
pellIeHHs, YIOBIETBOPSIOIINE YKa3aHHBIM HAYaIbHBIM YCIOBHUSM.
ox-2y,
dt x(0) =1, y(0) = -1.
o 3X+6y,
dt
Bapuanr 8

HaiiTu HeompejeneHHble HHTErpanbl B mpumepax a) u b)) kakmoro 3agaHus MPOBEPUTH
pe3ynbrathl U dHepeHIMPOBaHUEM.

)J-arctgﬁ dx
AN (1+x)

Berancnuth mpuOIMKEHHOE 3HAYCHHE OMPENEIEHHOTO HHTETpaia C MOMOUIbI0 (POpPMYIIBI

) _ e xPdx dx
4) [ xsin x-cos xdx a)jxélf81 a)j3C0SX+48in -

Cumricona pa36ouB orpe3ok Ha 10 uvacreit.Bce BbhIUMCIIEHHS TPOU3BOIUTH C OKPYIJIEHUEM [0
TPETHETO JIECATUYHOTO 3HAKA.

.
I\/X?’ +36 dx
-3

Berancnuts HECOOCTBEHHBIM MHTETPAT MIIUA0KA3aTh €0 PACX0IUMOCTh
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10.

]3 x2 dx

6
1+ X
BHIYMCIUTE AIMHY TONyKyOmdeckoil mapabomsr Y = V x3 or toukn O (O, 0) 70 TOYKH

A (5, 5V5)

Haiitu o6nactu onpeneneHust JaHHBIX (YHKIUN U TOCTPOUTH YEPTEXK 00I1aCTH

z=In(x+Yy)
Haiitu : 1) monnsiii auddepeniiman dz ; 2) Bce 4acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA

U = cos(xy)
Jannyto pynkuuio z = f(x,y) UccaeaoBaTh Ha SKCTPEMYM.

7 =3x2 +3y2 +5Xy+X—-y+5
Haiitu uactHOe pemenue nuddepeHnanbHOro ypaBHEHUS, YAOBIETBOPAIOIIECE YKa3aHHBIM
HayaJbHbIM YCIOBHSIM.
y sinx—ycosx=1, y(n/2)=0.

Haiitn yactHOe pemieHHe TMHEHHBIX HEOJHOPOIHBIX NU(P(HEpEeHINATBHBIX YPaBHEHHH BTOPOTO
Nopsiika C TOCTOSHHBIMH KO3(puimeHTaMu, yIOBIETBOPSIONIEE YKa3aHHBIM HadaJlbHBIM
YCIIOBUSIM.

y —y —6y=6x2—4x-3, y(0) =3, y (0) =5.
Pemmuth cHCTeMy OOBIKHOBEHHBIX JU((EpEHINANbHBIX yPABHEHMI M BBIIEIHTH UYACTHBIE
pelleHys, yI0BIETBOPSIONINE YKAa3aHHBIM HAYATbHBIM YCIOBHSM.

dx
T x -3y,
x(0) =1, y(0) =-1.
ﬂ =X+5y
dt ’
Bapuant 9

Haiitu HeompejeneHHble WHTErpaibl B mpumepax a) u bh) kaxkmoro 3agaHus MPOBEPUTH
pe3ynbrathl quddepeHIMpPOBaHUEM.

sin X dx . ) . A (Xz_x+1)dx 2\ (Vx —1fe/x +1
a) I—m a)jx sin 4x dx a) Jm a) I£X_3XZX_+)dX

X
Bbruncnute npubIMKeHHOE 3HAYCHHE ONPEAETICHHOTO HMHTerpasa C TIOMOIIBI0 (hOpMYIIBI
Cumricona pa36ouB orpe3ok Ha 10 uvacreit.Bce BbhIUMCIIEHHS TPOU3BOIUTH C OKPYIJIEHHUEM [0
TPETHETO IECATUYHOTO 3HAKA.

8
I\/X3+8 dx
-2

BuraucinuTh HeCOOCTBEHHBIH HUHTCrpal HJINJ0Ka3aTb €ro paCxoauMocCTb
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10.

Haiiti obnactu onpeneneHus TaHHBIX (GYHKIMI U TOCTPOUTH YePTEX 00JIaCTH
z =arcsin¥
Haiitu : 1) monnsiii auddepeniinan dz ; 2) Bce 4acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA
u=sin(x+ yz)
Hannyto pyHkuuio z = f(x,y) UccaeaoBaTh Ha SKCTPEMYM.
z=x° +2xy — y2 +6x-10y+1
Haiitn uactHoe pemienue nud@epeHuanbHOro ypaBHEHUS, YAOBIETBOPSIONIEE YKa3aHHBIM
HAYaJIbHBIM YCIIOBUSIM.
Xy +2y =3x°y?, y() =-1.
Haiitn yactHOe pemieHHe TMHEHHBIX HEOJHOPOIHBIX NU(P(HEpEeHINATBHBIX YPaBHEHHH BTOPOTO
MOpSAJIKAa C TOCTOSSHHBIMH KOd((PHUIIMEHTaMU, YAOBICTBOPSIONIEE YKAa3aHHBIM HadaIbHBIM

YCJIOBHSIM.
y -3y =3¥, y(0)=2, y (0)=4.

Pemnth cucreMy OOBIKHOBEHHBIX Au(depeHlInanbHbIX YPaBHEHHH W BBLACIUTh YacCTHBIC
peuieHus1, y10BIETBOPSIOLIME YKA3aHHBIM HaYalbHbIM YCIIOBHSIM.

% = 2X+ Y +COst,

dt x(0) = 2, y(0) = 4.

Y _ —X+3sint,

dt

Bapuanrt 10

HaiiTu HeompejeneHHble HHTErpanbl B mpumepax a) u bh) kaxkmoro 3agaHus MPOBEPUTH
pe3yabTaThl JUQGepeHIIMPOBAHUEM.

a”@ é)JXInZX dx é)jm é)I dx

x* +6x%+8 25iN X+ COS X + 2

Bbrancnute npuOIMKeHHOE 3HAYCHHE ONPEAETICHHOTO0 HMHTerpasa C TIOMOIIBI0 (hOpMYIIBI
Cumricona pa36ouB orpe3ok Ha 10 uvacreit.Bce BbhIUMCIIEHHS TPOU3BOIUTH C OKPYIJIEHUEM [0
TPETHETO JIECATUYHOTO 3HAKA.

8
_[\/ x3 +11 dx
-2

Berancnuts HECOOCTBEHHBIM MHTETPAT MIIUA0KA3aTh €0 PACX0IUMOCTh
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10.

J% x° dx
0V4—X2

BBIYHUCITUTE JUTHHY OKPYKHOCTH S =asint.
Haiitu o6nacTu onpeeseHust JaHHbIX QYHKIMI ¥ IIOCTPOUTD YEPTEX 00IacTH
z =arctg =~

1+x%y
Hatitu : 1) monnsnii nuddepennman dz ; 2) Bce 4acTHBIE IPOU3BOIHBIE BTOPOTO MOPSIAKA
u=arctg(y/x)
Hannyto ¢pyHknuoo z = f(X,y) UCCIea0BaTh HA SKCTPEMYM.
7=4-5x° —y2 —4xy —4x -2y
Haiitn dactHOoe pemienne audQepeHInaTbHOr0 ypaBHEHUS, YIOBJICTBOPSIONICE YKA3aHHBIM
Ha4yaJIbHBIM YCIIOBHSIM.
y +2xy=3x%*, y(0) =0.
HaiiTn yacTHOe pelieHue JHMHEHHBIX HEOAHOPOIHBIX AU(QepeHInaNnbHbIX YPaBHEHH BTOPOTO

MOpsAKa C TOCTOSHHBIMH Kod((UIIMeHTaMu, YAOBIETBOPSIONIEE YKAa3aHHBIM HaualbHBIM
YCIIOBUSIM.

y —4y +5y=5x—4, y(0)=0, y (0)=3.
Pemnth cucteMy OOBIKHOBEHHBIX AU(D(PEPEHIUANLHBIX YPAaBHEHMII M BHINEIMTH UYACTHBIE
pelleHus, yAOBIETBOPSAIONINE YKA3aHHBIM HAYAIbHBIM YCTIOBHUSM.

dx ¢
a = y+e ,
q x(0) =0, y(0) =0.
Y _axs2et,
dt
BapwuanT 11

HaiiTu HeompeseneHHble HHTErpanbl B mpumepax a) u b)) kaxkmoro 3agaHus MPOBEPUTH
pe3ynbTaThl quddepeHIIMPOBaHUEM.

xdx In In xax dx
a)j 1+ x G)J—X 6) Sgsxdx 9 Yot1

Breraucnute npuONMKEHHOE 3HAYCHHWE ONPEACTICHHOTO HHTErpaa C TIOMOIIBIO (HOPMYIIBI
Cumricona pa36ouB orpe3ok Ha 10 uvacreit.Bce BbhIUMCIIEHHS NPOU3BOIUTH C OKPYIJIEHHUEM [0
TPETHEro JECATHYHOTO 3HAKA.

T
j\/2—sinx dx
0

BuraucinuTh HeCOOCTBEHHBIH HUHTCrpal NJINJA0Ka3aTh €ro paCxXxoaAnuMoCTb

< 2
_[x e dx

0
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10.

Haiitn koopawHATBHI IIEHTpa TSHKECTH OJHOPOIHOM IUIOCKON (DUTYphI, OTpaHMYECHHOW JIYyrou

X2 y2 B

QJIJIUIICAa 16 + 9 -, paCHOHOX(CHHOﬁ B | YETBEPTU U OCAMH KOOPAUHAT.

HaiiTi obnactu onpeneneHus TaHHBIX GYHKIMI U TOCTPOUTH YepTEX 00JIaCTH
Z = X+arccosy

Hatitu : 1) monnsnii nuddepennman dz ; 2) Bce 4acTHBIE IPOU3BOIHBIE BTOPOTO MOPSIAKA
u=(x*+y?)* exp(x+Y)
Haunyro pyaknuio z = f(X,y) HCCIeI0BaTh HA DIKCTPEMYM.
u=x>—2xy+4y’
Haiitn uactHoe pemeHue nud@epeHnanbHOr0 ypaBHEHUS, YAOBIETBOPAIOIIEE YKa3aHHBIM
Ha4aJIbHbIM YCIIOBHUSIM.
y'—y-cosx=sin2x, y(0)=-1.
Haiitn yactHOe pemieHHe TMHEHHBIX HEOJHOPOIHBIX NU(P(HEpEeHINATBHBIX YPaBHEHHH BTOPOTO

nopsaaka ¢ IIOCTOAHHBIMH KOB(I)(i)I/II_II/IeHTaMI/I, YAOBJICTBOPAIOIICEC YKA3AHHBIM Ha4YaJIbHbIM
YCIIOBUSAM.

y +y —2y=cosx—3sinx, y(0)=1, y (0)=2.

Pemnts cucteMy OOBIKHOBEHHBIX IM(P(EPEHIUANLHBIX YPABHEHUH U BBIICIUTh YACTHBIE
peIIeHHs, YIOBIETBOPSIOIINE YKa3aHHBIM HAYaIbHBIM YCIOBUSM.

dx

d_ =4x -4y,

by x(0)=2,  y(©)=0.

Y x+y,

dt

Bapuanrt 12

Haiitn HeompeneneHHble HMHTErpaibl B mpumepax a) u D) Kakmoro 3amaHus HOPOBEPHUTH
pe3yabTaThl JU(GepeHIIMPOBAHUEM.

3/ +th 2 dx
a)f%mdx 6) éian dx e)J\ll—Zx—x dx; e)ITS;
X

Bbrancnuts mpuOIMKeHHOE 3HAYEHHE OIPENIeJICHHOTO HHTerpania C TOMOIUIbI0 (QOpPMYIIBI
Cumrncona pa3buB orpe3ok Ha 10 yacteil.Bce BbIUHMCIEHHS MPOU3BOJIUTH C OKPYIJICHHEM J10
TPETHETO JECATUYHOTO 3HAKA.

1
J\/Z—x3 dx
0

BurancinuTh HeCOOCTBEHHBIH HUHTCrpal NJINJA0Ka3aTh €ro paCxXxoaAnuMoOCTb

S x dx
_L (x? +1f
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4. HaiiTn KOOpIWHATHI IIEHTPA TSHKECTH OJTHOPOIHOM TIOCKOW (UTYpPHI, OTpaHUYEHHON Tapabooi
X2 +4y—16 =0 1 ocsio OX,

5. Haiitu obnactu onpeneneHus TaHHBIX GYHKIMM U TOCTPOUTDH YEPTEX 00JIACTH

7=—%
X2 +y?

6. Haiitu : 1) monuerit nuddepenmman dz; 2) Bce yacTHBIC TPOU3BOTHBIC BTOPOTO MOPSAKA
u=x”
7. Hannyro ¢pyskmuio z = f(X,y) HUCCIeI0BaTh HA YIKCTPEMYM.

u=3xy-x’-y*

8. Haiitn uactHoe pemeHue auddepeHnnanbHOro ypaBHEHHS, YIOBIETBOPSIOIIEE YKa3aHHBIM
HAYaJIbHBIM YCIOBHSM.

.Y Inx
227 y(1)=1.
y-< =y

9. Haiitn 4acTHOE pelIeHue JIMHEHHBIX HEOJHOPOIHBIX MU(QPepeHINaTbHBIX YPaBHEHUH BTOPOTO
nopsiIka C TOCTOSHHBIMH KO3(ppuImeHTaMu, yIOBIETBOPSIONIEE YKa3aHHBIM HadaJlbHBIM
YCIIOBUSIM.

y —4y=0x-De”,  y(0)=0, y (=4

10. Pemmth cucreMy OOBIKHOBEHHBIX JU(GEpEeHINAIbHbBIX YpPaBHEHUH U BBIJECIUTh YacTHBIE

pEeLIeHNs, yIOBIECTBOPSIOIINE YKA3aHHBIM HaYaJIbHBIM YCIIOBHSM.

dx
E =3X-Y,
d x(0)=1, y(0)=-1.
Y _axs 3y,
dt
Bapuanr 13

1. Haiitu HeompejeneHHble WHTErpanbl B mpumepax a) u bh) kaxkmoro 3amaHus MPOBEPUTH
pe3yabTaThl U GepeHIIMPOBAHUEM.

x sin xdx dx
a) [ \/:dx 6).[3—)( 3)J‘arctg\/2x—ldx a)J.3—dx

Je +e ~ cos X—1 x —1

2. BpuucnuTh NpUOIIKEHHOE 3HAYEHHE OIPENENIEHHOTO WHTerpaja C TOMOIIBI0 (HOPMYIIBI
Cumricona pa36ouB orpe3ok Ha 10 uyacreii.Bce BhIUMCIIEHHS NPOU3BOAUTH C OKPYIVIEHHEM J10
TPETHEro JECATHYHOTO 3HAKA.

1
j\/5+ x3 dx
0

3. Brmuncanute HecOOCTBEHHBIM HHTETpaJl HIINA0KA3aTh €ro pacXo0AUMOCTD
o0
J‘ dx
2
X+ Xx+1

-1
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10.

Haiitu paboTy, HEOOXOIUMYIO U TOTO, YTOOBI BhIKaYaTh BOJY W3 MOIyc(hepruueckoro cocyna,

JHaMeTp KOTOPOTro paBeH 20 1 .
Haiitu o6nactu onpeneneHust JaHHBIX GYHKIUN U TOCTPOUTH YEPTEXK 00IaCTH

—_1 1
Z—ﬂ-‘r‘v

Hatitu : 1) monnsnii nuddepennman dz; 2) Bce 4acTHBIE IPOU3BOIHBIE BTOPOTO MOPSIAKA

u=()’
Hannyto GpyHKnuoo z = f(X,y) UCCIeA0BaTh HA SKCTPEMYM.
u=x"—xy—y’

Halitn yactHoe pemenue auddepeHIuanibHOro ypaBHEHHUS, YAOBICTBOPSIOIIECE YKa3aHHBIM
HAYaJIbHBIM YCIIOBHUSIM.
y'—ytgx =secx, y(0)=0.

Haiitu 4acTHOe pelieHHe JIMHEHHBIX HEOIHOPOIHBIX TU(PGEpEHIMATBHBIX YPAaBHEHHH BTOPOTO
Nnopsijika C TOCTOSHHBIMH ~KO3(pHIIMEHTaMu, yIOBIECTBOPSIONICE YKa3aHHBIM HadallbHbIM
YCIIOBUSIM.

y +y=6sin2x, y(n) = -1, y () =—4.
Pemmnth cucremMy OOBIKHOBEHHBIX U PepeHINaTIbHbIX YPaBHEHUH H BBIICIUTh YaCTHBIC
pEIICHNS, YIOBJICTBOPSIIONINE YKa3aHHBIM HAYaIBHBIM YCIIOBHSIM.

dx
pry =X+4y,
dy x(0) =0, y(0) =2.
= =X+Y,
dt y
Bapuanr 14

HaiiTu HeompejeneHHble HHTErpanbl B mpumepax a) u bh) kakmoro 3agaHus MPOBEPUTH
pe3ynbraThl U depeHIIMPOBaHUEM.

arctg dx f dx I dx
a)J. 2 dx 6)J‘ e 8)| ——— )| 3 - dx
X 1+sin X (x—1h/y " -2 x — 27
Borancants HpI/I6J'II/I)KeHHOC SHAQYCHUC OIIPCACICHHOI'O0 HHTETpajia C IIOMOLIBIO q)OpMYJ'IBI

CumrncoHa pa36I/IB OTPE30K Ha 10 uacreii.Bce BpIUMCICHUS MMPpOU3BOJAUTL C OKPYIITICHUEM 10

7
| J1-01sin2x dx
0

Berancnuth HECOOCTBEHHBIM MHTETPA MIIHA0KA3aTh €0 PACX0IUMOCTh

TPETHETO ACCATUYHOT'O 3HAKA.

x2 dx
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10.

Haiitn paboty, HeoOX0auMyt0 JIJIsl TOro, 4TOObI BhIKauaTh BOAY U3 LIJIMHIAPUYECKON LUCTEPHBI,

UMEIOIeH pajnyCc OCHOBaHHUS 21 u BBICOTY 3
Haiitu o6nactu onpeneneHust JaHHBIX GYHKIUN U TOCTPOUTH YEPTEXK 00IaCTH

_ \/(Zaz _x2_ yz)(xz N yz _az)
Haiitu : 1) monnsiii auddepeniiman dz ; 2) Bce 4acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA
u =exp(sin(y/x))
Hannyto GpyHKnuoo z = f(X,y) UCCIea0BaTh HA SKCTPEMYM.

U=x>—xy+y’
Haiitn dactHOe pemenue audQepeHIMaIbHOr0 ypaBHEHHS, YIOBIETBOPSIONIEE YKa3aHHBIM
Ha4aJIbHBIM YCJIOBHSM.

Y
- —e - (x+1), y(0)=1.
i (x+1), y(0)

HaiiTn yacTHOe pelieHue JTMHEHHBIX HEOAHOPOIHBIX AU(QepeHInanbHbIX YPaBHEHH BTOPOTO
nopsaaka ¢ IIOCTOAHHBIMH KOS(i)(bI/II_[I/IeHTaMI/I, YAOBJICTBOPAKOLICE YKA3aHHBIM Ha4YaJIbHbIM
YCIIOBUSAM.

y —5y =10x+3, y(0) =2, y (0)=4.
Pemmmte cucremy OOBIKHOBEHHBIX IH(QPepeHIHANbHBIX YpPaBHEHWH H BBIIEIUTh YaCTHBIC
peHIeHI/IH, YZIOBJICTBOPSIIOIIII/IG yKaBaHHLIM HadYaJIbHBIM YCJIOBI/UIM.

dx
— =x-3Y,
jt x(0)=3,  y(0)=1.
o_ X+5Y,
dt
Bapwanr 15

HaiiTu HeompejeneHHble HHTErpanbl B mpumepax a) u bh) kaxkmoro 3agaHus MPOBEPUTH
pe3ynbTaThl quddepeHIIMPOBaHUEM.

arctgf dx dx
a)f 6)Il+tg 9 e E)IW

Bbruucnute npuOImkKeHHOE 3HAYeHHE ONpE/IETICHHOro HMHTerpasa C TOMOIIBI0 (hOpMYJIBI
Cumricona pa36ouB orpe3ok Ha 10 uvacreil.Bce BbhIUMCIIEHHS TPOU3BOIUTH C OKPYIJIEHHUEM [0

T

7y

j J2+sinx dx
0

TPETHETO ACCATUYHOT'O 3HAKA.

Boerurcnuth HeCOOCTBEHHBIN MHTETPAJT MIIHI0KA3aTh €r0 PacX0JUMOCTh
2
_[ dx
2
(x-1)

1
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10.

Haiitu paGoty, HEOOXOAUMYIO ISl TOTO, YTOOBI BHITAIIUTh W3 BOJBI KOHYC, TOJIBEIICHHBIA TaK,

\

0

4TO BCpIIMHA €ro HaXOAUTHCA Ha IMOBCPXHOCTHU BOJBI. YI[GJIBHBIf/’I BE€C KOHYCa 7/ = 3\| 3,

pamnyc octosaruas R =21 |, seicora H =01
Haiitu obiactu onpeneneHus TaHHBIX (GYHKIMI U TOCTPOUTH YePTEX 00JIaCTH

U=~/X+\y +/z
Hatitu : 1) monnsnii nuddepennman dz; 2) Bce 4acTHBIE IPOU3BOIHBIE BTOPOTO MOPSIAKA

u=zv
Hannyro ¢pyHknuoo z = f(X,y) UCCIea0BaTh HA SKCTPEMYM.
U=x"—2xy+2y° +2x

Haiitn uactHoe pemeHue nud@epeHuanbHOr0 ypaBHEHUS, YAOBIETBOPAIOIIEE YKa3aHHBIM

Ha4YaJIbHbIM YCJIOBUSM.

. 2Xy
y —mzl-f'xz, y(1)=2

Haiitu 4acTHOe pelieHHEe JIMHEHHBIX HEOTHOPOIHBIX IU(P(GEPESHIMATBHBIX YPaBHEHUH BTOPOTO
MOpSAZIKa C TOCTOSSHHBIMH KOd((HUIIMEHTaMU, YAOBICTBOPSIONIEE YKAa3aHHBIM HadaIbHBIM
YCIIOBUSIM.

y +y —2y=4e% —2x+1, y(0) =3, y (0) =5.
Pemmute cucreMy OOBIKHOBEHHBIX JU(G(EPCHIMATBHBIX YpPaBHEHUH H BBIJACIHTH YaCTHBIC
peleHus], yIOBIETBOPSIOIINE YKa3aHHBIM HAUYaIbHBIM YCIIOBHSIM.

dx =4xX+Y,
g x(0)=-2, y(0)=0.
o_ 8x+2y,
dt
Bapuanr 16

HaiiTu HeompejeneHHble WHTErpanbl B mpumepax a) u bh) kakmoro 3agaHus MPOBEPUTH
pe3ynbraThl quddepeHIIMPOBaHUEM.

In cos x 1+sin 2x J‘L dx
o~ g7 & gl gl
i X in X + 64
sin sin X V1+X X
Brerauciauts HpI/IGHI/I)KeHHOC 3HAYCHHUC OIPCACIICHHOI'0O HHTCIrpaJia C IIOMOIIBIO (I)OpMyHBI

CumrcoHa pa361/IB OTPE30K Ha 10 uacreii.Bce BpIUMCICHUS MMPpOU3BOJUTE C OKPYIITICHUECM OO0
TPETHEr0 ACCATUYIHOI'O 3HAKA.

1
J.\/l-l- 2x3 dx
0

BurancinuTh HeCOOCTBEHHBIH HUHTCrpal NJINJA0Ka3aTh €ro paCxXxoaAuMoCTb
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10.

2 odx
[oar

Haiitu paboty, He0OOXOIUMYIO JUISl TOTO, YTOOBI BBITAIUTH U3 BOJBI IIAP PAIHYCOM R=3I u

\

0

YACIbHBIM BECOM 7/ = 1 \I 3 , HOpr}I(eHHBIﬁ B BOAY TaK , YTO OH KAaCac€TCs €€ IOBEPXHOCTH.

Haiitu o6nactu onpeneneHust JaHHBIX (GYHKIUN U TOCTPOUTH YEPTEXK 00I1aCTH
u = In(xyz)
X— (o4 (o4
Hana ¢pynkuus z = arcsin—=. [Tokazatp, 410 x—+y—=0.
X+ y ox "oy

Hannyro GpyHknuoo z = f(X,y) UCCIea0BaTh HA SKCTPEMYM.

U=X"+Xy+y —2X—y
Haiitu uactHOe pemenue nuddepeHnanbHOro ypaBHEHUS, YAOBIETBOPAIOIIECE YKa3aHHBIM
HAYaJIbHBIM YCIIOBUSIM.

Yy +7=F, y(l):].

HaiiTn yacTHOe pelieHHe JUHEHHBIX HEOTHOPOIHBIX AU(QEpeHlIrnanbHbIX YpaBHEHHI BTOPOTO
HOpS[[[Ka C TIIOCTOSAHHBIMHU KOB(i)(l)I/IIII/IeHTaMI/I, YILOBJICTBopﬂIOHIee YKaSaHHI)IM HaYaJIbHBIM
YCIOBHSIM.

y —2y =6x>-6x—2, y(0)=1, y (0)=1.
Pemmmte cucremy OOBIKHOBEHHBIX JH(PQPEepeHINANBHBIX YpPaBHEHWH W BBIIEIUTh YaCTHBIC
peuieHus, YAOBJICTBOPAOIMIUC YKAa3aHHBIM Ha4YaJIbHBIM YCJIOBUSIM.

dx
pry =2X+Y,
g x(0) =1, y(0) =3.
Y_ Ox+2y,
dt
Bapuanr 17

HaiiTu HeompejeneHHble WHTErpanbl B mpumepax a) u bh) kakmoro 3agaHus MPOBEPUTH
pe3ynbraThl quddepeHIIMPOBaHUEM.

Xl cos dx Cedx dx
A e ¥ 13 7 o
—x+1 sin X 6e + x T
BBIUMCINTE TPUONMKEHHOE 3HAYEHHE ONpPENEEHHOr0 HHTerpaa C MOMOWIBIO (POPMYJIEI

Cumricona pa36ouB orpe3ok Ha 10 uvacreit.Bce BbhIUMCIIEHHS TPOU3BOIUTH C OKPYIJIEHHUEM [0
TPETHETO IECATUYHOTO 3HAKA.

1
j3\/4 —3x2 dx
0

Brruncnuts HECOOCTBEHHBINM MHTETPA MIINA0KA3aTh €0 PaCX0IMMOCTh

80



10.

T dx
> X Inx
Breraucnuth miiomanp GUrypsl, orpaHuYeHHON KOOPAMHATON r= 3(1 + COS(D).

Haiitu obnactu onpeneneHus 1aHHBIX GYHKIUM U TOCTPOUTDH YepTEx 00IacTu

z:\/l—xz—yz—z2

2
Hama pyHkums z=e /y . Ilokasare, uto y—— 0z _a o

oxoy oy ox.
Haunyro pyaknuio z = f(X,y) HCCIeq0BaTh HA SIKCTPEMYM.
u=(x-17°+2y°

Haiitu wactHoe pemenue mud¢epeHInaIbHOr0 YPaBHEHUS, YIOBJIETBOPSIONICE YKa3aHHBIM

Ha4yaJIbHbIM YCJIIOBUSM.
y—i—e -(x+1), y(0)=1.
Xx+1
Haiitn yactHOe pemieHHe TMHEHHBIX HEOJHOPOIHBIX NU(P(HEpEeHINATBHBIX YPaBHEHHH BTOPOTO
Hopsifika C TOCTOSSHHBIMM KO3(uLMeHTaMu, yIOBJIETBOPSIOIIEE YKa3aHHBIM HayallbHbIM

YCIIOBHUSAM.

y —4y +3y=8"%,  y(0)=3, y(0)=7.

Pemmnts CUCTCMY OOBIKHOBEHHBIX I[I/I(l)(bepeHHI/IaJ'IBHLIX ypaBHeHI/Iﬁ HU BBIACIUTb YaCTHBIC
peliCHUs, YAOBJICTBOPAOIIUC YKA3aHHBIM HaA4YaJIbHBIM YCJIOBUAM.

dx

=5x+8y,

dt x(0)=-1,  y(0)=1.

Y 3x + 3y,

dt

Bapuanr 18

Haiitn HeompeneneHHble WHTErpaibl B mpumepax @) u D) Kaxmoro 3agaHusi TPOBEPHUTH
pe3yabTaThl JU(GepeHIIMPOBAHUEM.

a)J‘X In v1— xdx 5)IC032XSIn Xdx 3)_[ /2+3X dx g)_f P
X

Breruucnute npuOamkeHHOE 3HAUYEHHUE OMPENIETICHHOTO WHTEerpasa C TMOMOIIBI0 (OPMYJIIbI

Cumricona pa3OuB otpe3ok Ha 10 uacteil.Bce BbhIUMCIIEHHS MPOU3BOIUTH C OKPYIJICHHEM J10
TPETHETO JECATUYHOTO 3HAKA.

Tsinx dx
0 X+1

Brruncints HeCOOCTBEHHBIN HHTErpajlI HJIINA0Ka3aTh €ro paCxoauMOCTb

dx

O ey W
—~~

>

I
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10.

Beruuciute 00beM Tenma, 0Opa30BaHHOTO BpaIICHUEM BOKPYT OCH (UTYPBI, OTpaHUYEHHOMN

nonysmmmcom Y = 31— X2 , mapaoinoit X =+/1—Y uocsio OY.

Haiitu oGnactu onpeneneHus JaHHBIX GYHKIUN U TOCTPOUTH YEPTEK 00JIACTH

— 1
Z= {szxziyzizz
X Z VA
Jana pynkuus z = X Ilokazatk, 9TO xa—+ ya— =7.
X+y ox oy

Jannyro dyHknuio z = f(X,y) UCCaea0BaTh Ha SKCTPEMYM.

u=x>—2xy+y®—x>—y?
Haiitn yactHoe pemenue auddepeHINMATBLHOTO ypaBHEHUS, YIOBJICTBOPSIONICE YKa3aHHBIM
HA4YaJIbHBIM yCIIOBUSIM.

;Y2
L= y()=1
y-_ =" YO

Haiitn uwacTHOe pelieHHe JTHMHEWHBIX HEOJHOPOAHBIX IU(GEpeHINATbHBIX YPaBHEHUH BTOPOTO
MopsiIka C TOCTOSHHBIMH ~ KOA((UIIMEHTAMH, YIOBIETBOPSIONICE YKa3aHHBIM HadaJlbHBIM
YCIIOBUSIM.

y +16y = 7c0s3X, y(0) =1, y (0) =4.
Pemute cucreMy OOBIKHOBEHHBIX JU(PQPepeHIHaNbHbIX YpPAaBHEHUH U BbLAEIUTH YacTHBIE
peLIeHNs, yIOBIECTBOPSIOIINE YKA3aHHBIM HaYaJIbHBIM YCIIOBHSM.

dx

— =3X+Y,

dt x(0)=-2,  y(0)=3.
dy

— =8x+Y,

dt

Bapuanr 19

1. Haiitn HeompeneieHHbIE HHTEerpaibl B mpumepax a) u D) Kaxaoro 3agaHusi NPOBEPUTH
pe3yabTaThl AU PepeHIINPOBAHUEM.

dx

" dx
o[ le 18 ol T e ol o) 35

2. Beraucine npubImkeHHOE 3HaYeHUE ONPECTICHHOTO HHTErpajia ¢ MOMOIIBIO (POPMYIIBI
Cumricona pa36uB orpe3ok Ha 10 yacteil. Bce BbIUMCIEHHS] TIPOU3BOAUTH C OKPYIJIEHUEM 0
TPETHETO IECATHYHOTO 3HAKA.

1
j NA—x dx
0
3. BbUuCIHTE HeCOOCTBEHHBIM HHTETPANT MIIHI0KA3aTh €ro PacX0IMMOCTh

j‘- dx
0 3\/(X —3)2

82



Bhrunciuth 06beM Tena, oopazopanHoro sparmenueM Bokpyr ocu OY ¢urypsi, orpannuennoii

2
1+ x2

HaiiTu obnactu onpeneneHus TaHHBIX GYHKIMI U TOCTPOUTDH YEPTEX 00IaCTH

Z=X+Y+X=y
Hana ¢pyHKIms z=xhY. [Tokazats, 4TO xg+ y@:
X

ox "oy

Haunyro pyaknuio z = f(X,y) HCCIeI0BaTh HA DKCTPEMYM.

nY=X2.

kpusbivu Y —

u=x>-2y*-3x+6y
Haiitu wactnoe pemenne audQepeHIHMatb,HOr0 yPaBHEHNS, YAOBIETBOPSIOIIEE YKA3aHHBIM
HAYaJIbHBIM YCIOBUSIM.
y'—y-cosx=sin2x, y(0)=-L1.
HaiiTi 4acTHOE peleHne TMHEHHBIX HEOQHOPOAHBIX AU((EPEHIHAIBHBIX YPABHEHUH BTOPOTO
NOpSAKa C IOCTOSHHBIMH KOS()(QHIMEHTaMH, YIOBIETBOPSIOIIEE YKA3aHHLIM HAYadbHBIM
YCIOBHSM.
y +6y +9y =27 y(0)=1, y (0)=-3.
10. Pemnuth cHCTEMY OOBIKHOBEHHBIX M((EPEHIUANLHBIX YPAaBHEHHH M BBIACIUTh YaCTHEIE
PEIIEHNS, YIOBIETBOPSIOIINE YKA3aHHBIM HAYAIEHBIM YCIOBHSIM.

d—X =4X+06Y,
dt x(0)=-3, y(0)=1.
o 4x +2y,
dt
Bapuanr 20

Haiitn HeompeneneHHble HMHTErpaibl B mpumepax a) u D) Kakaoro 3amaHus HOPOBEPHUTH
pe3yabTaThl U GepeHIIMPOBAHUEM.

dx

a)j X—4X “dx 5)JarCS|n Vxax 6)J.S|nx+cosx )IX +125

Beraucnute npuOIMKEHHOE 3HAYSHHWE ONPEAEJICHHOTO HHTETpasia C TOMOIIBI0 (HOPMYIIBI
Cumricona pa36ouB orpe3ok Ha 10 uyacreil.Bce BhIUMCIEHMSI MPOU3BOAUTH C OKPYIJIEHUEM J10
TPETHEro JECATUYHOIO 3HAKA.

T
IJZ——cosx dx

Bblunciuth HECOOCTBEHHBIN MHTErPA HIINI0KA3aTh €r0 PACXOJAUMOCTh
T dx
< XA +4x45
BBIUMCITUTE JTHHY OHON apKH MUKIOUAB X = 3(t —sin t) y= 3(1 — COS t) (O <t<2r )

Haiitu o6nactu onpeneneHust JaHHBIX (YHKIMN U TOCTPOUTH YEPTEX 00I1aCTH
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10.

z=In(y*-4x+8)

2 2 2
Jana GyHkums z = yﬁ . ITokasats, uto x> %— y? 6—5 =0.
y X oy

Haunyro pyaknuio z = f(X,y) HCCIeI0BaTh HA YIKCTPEMYM.

u=x’-2x*y*+y*
Haiitu wactHoe pemienue nud@epeHIanIbHOr0 YpaBHEHUS, YAOBJIETBOPSAIONIEE YKa3aHHBIM
HaYyaJIbHbIM YCJIIOBUSIM.

y' —4xy =-4x°, y(0)=-0,5.

Haiitn yactHOe pemieHHe TMHEHHBIX HEOJHOPOIHBIX IU(p(PEpEeHINATBHBIX YPaBHEHHH BTOPOTO
Mopsiika C TOCTOSHHBIMH KO3 uimeHTaMu, yaOBIETBOPSIONIEE YKa3aHHBIM HayallbHBIM
YCIIOBHSIM.

y +2y +y=-2sinx+x+2,  y(0)=1, y (0)=2.
PemnTh cucTeMy OOBIKHOBEHHBIX AU (epeHIMaNbHbIX yPABHEHUHM U BBLICIUTH YACTHBIC
pelIeHHs, YIOBIETBOPSIOIINE YKa3aHHBIM HAYaIbHBIM YCIOBHUSM.

OueHovHbIe CPeACTBA /ISl IPOMEKYTOYHOM aTTeCTAlUN (IK3aMEeH)

TeopeTnveckue BONMPOCHI
Ilepeuens 6onpocos k 3auemy no oucyuniune «Bvlcuias mamemamuxay

1. Onpenenurenu 2-ro ¥ 3-To NOPSAKOB, UX BBIYUCIIEHUE U CBONCTBA.

2. Munop, anreOpandeckoe JHOMNOJIHEHUE 3JeMEHTa. BbluncieHue omnpenenuTes
pasyioKeHueM 10 neMeHTaM psja. [lonsatue 06 onpenenuTensax Ipou3BOJILHOIO NOPSIKA.

3. [TonsitTue Matpuubl. Bunel marpun. JIuHelHble onepanuu Hajx MaTPUILIAMH.
YMHOKEHUE MaTpHIL.

4. Marpuua, o6paTHast JTaHHOH. ANTOpUTM €€ HaX 0XKJICHHS.

S. [lonssiTie o cucreMax m JIMHEWHBIX anreOpamvyeckux YpaBHEHHH C n
Hen3BecTHbIMH. O0111ast cxema uccie10BaHus.

6. IlonsiTne o panre marpunsl. MeToabl €ro BBIYHUCICHUA. Y CIOBUE COBMECTHOCTH
CJIAY.

7. Pemenue cucteMbl JTUHEHHBIX aareOpanyecKux ypaBHEHHMH C MOMOIIBIO (HopMys
Kpamepa.

8. Pemenne cucrembl JIMHEWHBIX — aireOpandeckUX ypaBHEHMH  CpelCcTBaMH
MaTpUYHOTO UCUHUCIICHHUS.

9. OnemeHTapHble peodpazoBanus. Merox ["aycca pemenns CJIAY.

10.  OcuoBHbIe U cBOOOHBIC Hen3BecTHBIC. Pemenne CJIAY ms cirydas m=n.

11. HccnenoBaHue 0OJHOPOIHBIX CUCTEM JIMHEHHBIX YPAaBHEHUH.

12.  BekTophl Ha TUIOCKOCTH M B TpocTpaHCTBe. KojumHeapHble W KOMITJIAHAPHEIE
BekTopa. JInHelHbIe onepaluy Hajl BEKTOpaMH (B TeOMETpHUECKON (opme).

13. JluHeiliHas 3aBUCHUMOCTh M HE3aBUCUMOCTH BEKTOpoB. [loHsTme 0Oa3wuca.
Paznoxenue BexTopa 1o 6asucy.

14.  Ilpoexuus BeKTOpa Ha OCb. T€OopeMbl O MPOEKIIHIX.

15.  Cucrembl KOOpJMHAT HA TUIOCKOCTH U B MPOCTPAaHCTBE. ba3uckl Ha MIOCKOCTH U B
npoctpaHcTBe. KoopauHaTel BeKTOpa ¥ TOUKH. J[ITMHA ¥ HanpaBJIeHUE BEKTOPA.

16. JluneiiHble omepanuM HaJd BEKTOpaMH B KOOpAMHAaTHOW ¢opme. VYciaoBue
KOJUIMHEAPHOCTH BEKTOPOB.

17.  CkanspHoe npousBefieHHe 2-X BeKTOpoB. DOpMyIbl 1Jisi BBIYMCICHUS, CBOWCTBA,
reoMeTpHYECcKUe U (PU3NIECKHE TPUIIOKECHHUS. Y CJIOBUE TIEPIICHIUKYISIPHOCTH JIBYX BEKTOPOB.
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18. BexkropHoe mpowu3sBeneHHe 2-X BEKTOpOB. DOpMYIIbI Il BHIYMCICHUS, CBOWCTBA,
reoMeTpHUeCKUe U (PU3NIECKHE IPUIOKEHHUS. Y CJIOBUE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

19. CwmemanHoe nmpousseaeHue 3-x BEKTOpOB. DOpMyIibl sl BBIYUCIEHUS, CBOWCTBA,
F€OMETPUYECKUI CMBICI. Y CJIOBUE KOMIUJIAHAPHOCTU TPEX BEKTOPOB.

20. Pa3nuuHble cUCTeMBl KOOpIMHAT Ha IJIOCKOCTU (B mpocTpaHcTBe). CBA3b MEXIy
HUMH.

21. Ilpocrteiimme 3ajaun aHAIUTUYECKONM I€OMETPUU Ha IUIOCKOCTH U B IIPOCTPAHCTBE
(paccrostHue MEXIY ABYMS TOUKAMH, JIEJICHUE OTPE3Ka B JAHHOM OTHOIICHUH).

22. 3ajaHue MHOXECTB TOYEK YPAaBHEHUSIMH U  HEPaBEHCTBAMHU. AJTOPUTM
COCTaBIICHUSI YpaBHEHUs TUHUU. [Ipumepsi.

23. OOmee ypaBHEHHE MPSIMOM Ha MIIOCKOCTH. Ero uccnenopanue.

24.  YpaBHeHUE NPSAMOH C yriaoBbIM KoddduimentoM. Ero uccnenoBanue.

25. VYpaBHEHHE TpPSIMOW, MPOXOJAIIEH dYepe3 JBE TOUYKH. YpaBHEHHUE TMPSAMON B
OTpe3Kax.

26.  YpaBHeHHE NPSIMOH, IPOXOAALIeH yepe3 JaHHYI0 TOUKy. PaccTosiHue OT TOYKH 110
IPSAMOM.

27. Yrom Mexay JByMs MpsAMBIMH Ha IUIOCKOCTH. YCIIOBHS NapajjelbHOCTH,
NEePIEHAUKYIISIPHOCTH.

28.  B3aumHoe pacroyiokeHue 2-X MPsAMBIX Ha INIOCKOCTH.

29. VYpaBHEHHE ITUIOCKOCTH B IMPOCTPAHCTBE (B OTpe3Kax, yepe3 3 Touku). PaccrosHue
OT TOYKH JI0 IVIOCKOCTH.

30. TloHsATHH TUHEWHON MHTEPIOJISIUY.

31. OO6mee ypaBHeHue KpuBoii 2-ro mopsaka. OkpyxkHocTb. KaHoHMYeckoe
ypaBHenue. MccnenoBanue Gopmbl.

32. KanoHMueckoe ypaBHEHME 3JUIMIICA U €r0 OCHOBHBIE COOTHOIIEHUS.

33. T'mmep6ona. Kanonnueckoe ypaBHenue. MccienoBanue GopMBl.

34. Ilapabona. Kanonnueckoe ypaBHenue. VccnenoBanue Gopmbl.

35. IIpeoOpazoBanme koopauHat. llpuBeneHne ypaBHEHH KPHBBIX 2-TO TIOpSIKa K
KaHOHMYECKOMY BUJY B MPOCTEHIINX CITydasix.

36.  OcHOBHBIE MPUMEHEHUS KPUBBIX 2-TO MOPSIKA.

37.  Ilpocreiiue noBepXHOCTH 2-T0O MOPSIIKA.

38. IlocrmenoBareabHOCTh U €€ Mpejied.

39. Ilpenen ¢pynxiuu. beckoneyno Oosplrie 1 0ECKOHEYHO MajIble BEIMYHUHBI.

40.  OcHOBHBIE TEOPEMBI O KOHEUHBIX MpEJIeNIax.

41. TIlepBblif 3amMeuaTeNnbHBIN Mpeaes.

42. beckoHewyHo Oompmue (GyHKIMM W HX cBoicTBa. CBsi3p Mexay O.M. u 0.0.
GyHKIUSMU.

43.  Btopoii 3ameuaTenbHbIN Ipeien.

44, TlonstTe O HeEONpeAeNEHHbIX BbIpaXeHUsAX. OCHOBHBIE METOIbl PACKPBITUS
HEONPENEIEHHOCTEN.

45.  HemnpepbiBHOCTh (yHKIIMU B TOUKe. CBONCTBA HENPEPHIBHBIX (DYHKITHIA.

46. IIpomsBojHasA, €€ TECOMETPUICCKUN I MEXaHUIECKUN CMBLI.

47.  IlpousBojHAas CyMMBI, IPOU3BEAECHUS U YACTHOTO ABYX (DYHKITHA.

48.  TIpow3BOJHBIE dJEMEHTAPHBIX (PYHKITHIA.

49.  IIpou3BOJHBIE CIOKHBIX, HESIBHBIX U MTAPAMETPUUYECKH 3aJaHHBIX ()YHKIIHHA.

50. IIpowmsBomnbie oOpatHbIX QyHKIUH. Jlorapudpmuueckoe nuddepennrpoBanue.

51.  uddepenuuan u ero coiictaa. [lpumenenne B npuOIMKEHHBIX 3HAYCHHUSX.

52. TIpowusBoxnbie n nudHepeHITnaIbl BEICIINX TOPSIIKOB.

53.  OcHoBHbIe TeopeMbl TudpepenmansHoro ucuucinenus (Pepma, Pors, Jlarpanxka).

54.  IlpaBuio Jlonurans.

55.  IIpu3Haku Bo3pacTaHus M YObIBaHHs (PYHKIIMH B MHTEpBaje. DKCTPEMyM (YHKLUH.
Heo6xoanMoe ycioBue 3KCTpemMyma.
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56. TIlepBoe u BTOpOE JOCTAaTOYHBIC YCIOBHS IKCTPEMyMa.

57. OtbickaHue HaMOONBIIETO W HAUMEHBIIETO 3HAYCHWH (YHKIUU Ha OTpE3Ke U
UHTEpBAJe.

58.  BrINyKIOCTh ¥ BOTHYTOCTH KpUBBIX. TOUKM neperuoa.

59.  AcumnToTsl rpadguka QyHKIUH.

60. MHccnenoBanue rpaukoB GyHKIUH.

Ilepeuenv 6onpocos k sx3ameny no oucyuniune « Bvicueri mamemamuxe»
1.IlepBooOpa3Has u HeonpeAeAEHHBIN HHTETPAI.
2.0OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.
3.CBoiiCTBa UHTEIPAJIOB.
4.Tabnuia HHTETPaIoB.
5.MuTerpupoBanue cnocodoM MoCTaHOBKH.
6.MlaTerpupoBanie BHECEHHEM T10]] 3HAK MHTETpaia.
7.AnTErpupOoBaHUE MO YACTSM.
8. MuTerpupoBanue GyHKIIHHI, COMEPIKANUX KBAJAPATHBIN TPEXUICH.
9.MHTerpupoBaHue palMoOHAIbHBIX JPOOEH.
10. HMnTerpan ot uppanroHaIbHBIX ()YHKITHA.
11. UnTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKIIUM.
12. Omnpepenenue onpenenéHHOrO UHTETpaa.
13. OcHoBHBIE CBOICTBA ONPENEIEHHOTO HHTETpaa.
14. T'eomeTpryuecKOe UCTOIKOBAHUE OMPEICTEHHOTO HHTErpaa.
15. Beoruncnenue onpenenéuHoro uarerpaia. ®opmyna Hetotona — JleitoHu-1a.
16. 3amenHa mepeMEeHHOH B ONpeIeIEHHOM HHTETpaIe.
17. UurerpupoBaHue MO YacTSIM B OMpPEIeIEHHOM UHTETpale.
18. HecoOcTBeHHBIC HHTETPAIBI:
a) ¢ 0ECKOHEUHBIMU TIpeIeTIaMu;
0) uHTErpan oT pa3pbIBHON (YHKIIMH.
19. CxoauMoCTh HECOOCTBEHHBIX UHTETPATIOB.
20. BrwrumciieHue TIomaei ¢ moMoIIbI0 ONPEIeIEHHOTO HHTErpaa;
a) B IPSMOYTOJIbHBIX KOOP/IMHATAX;
0) B mapameTpudeckoi hopme;
B) B IIOJIIPHOM CHCTEME KOOPJIUHAT.
21. JlnuHa nyru KPUBOM:
a) B IPSMOYTOJIbHBIX KOOP/INHATAX;
0) B mapamerpuueckoi popme;
B) B IIOJIIPHOM CHCTEME KOOPJIMHAT.
22. OOBEM Temna BpaIleHUsI.
23. Ilnomaab MOBEPXHOCTH Tella BpaIlEHUs.
24. Bwruuciienue paboThI ¢ MTOMOIIBIO OTIPEICIIEHHOTO HHTETpaa.
25. KoopauHaThl IEHTpa TSHKECTH:
a) TUIOCKOW JINHUH;
0) TI0CKOi (UTYpHI.
26. OmpeneneHue PyHKIIMA HECKOIBKUX apTyYMEHTOB.
27. O6nactp onpeneneHus GyHKIUU HECKOIBKUX apI'yMEHTOB.
28. Tlpenen GyHKIIMU MHOTHX TIEPEMEHHBIX.
29. HenpepbIBHOCTb (PYHKIIMH B TOUKE.
30. IMomHBIe 1 YacTHBIC PUpPALICHUS () YHKIIHH.
31. YacTHble MPOU3BOAHBIE.
32. Tomusrit nuddepenman GpyHKINA MHOTHX ITEPEMEHHBIX.
33. IIpumenenue noaHoro augpdepenHnuana K NnpuoIMKEHHBIM BEIYHCICHUSM.
34. TIpou3BomHas CIOXKHON (PYHKIINH.
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35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
Y
52.
53.
54.

[IpousBogHast OT PyHKITNMH, 3aJaHHON HESIBHO.

YacTHbIe MPOU3BOIHBIC BBICIIMX TOPSIKOB.

Onpenenenre MUHUMYMa (MakcuMyMa) (QyHKIUN HECKOJIBKUX apryMEH-TOB.
HeobOxomuMoe yclioBue 3KCTpeMyma.

JlocTaToOuyHOE YCIIOBUE IKCTPEMyMa.

Onpenenenue audhepeHInaIbLHOr0 YpaBHEHUS.

[opsanox nuddepeHnnanbHOro ypaBHeHUsI.

WuTterpan muddepeHaabHoro ypaBHEHuUSI.

Teopema 0 eIMHCTBEHHOM CYIIIECTBOBAaHUU pelieHus TudepeHInaTbHOT0 YpaBHEHHUS.
O6mee pemenue qupHepeHIINATEHOTO YPABHEHHS.

VYpaBHeHue ¢ pa3aeaEHHBIMU IEPEMEHHBIMH.

VYpaBHeHuUE ¢ pa3aeisoIUMUCS IEPEMEHHBIMU.

Omnpenenennue OAHOPOTHON (DYHKIIHH.

OnHopoaHbie ypaBHEHUS IEPBOTO MOPSIJIKA.

JluneiiHble ypaBHEHHUSI IEPBOTO MOPSIJIKA.

VYpaBHenue bepnynu.

Juddepennnanbabie ypaBHEHUS BBICIITUX MOPSIKOB.

VYpasaenue Buna y(m)=f(x).

JIuHeiHbIe OJHOPOIHBIE YPABHEHHUS BTOPOTO MOPsIIKA C MOCTOSHHBIMH KO3 (QUIIeHTaMU.
HeonHopoansbie IMHENHBIE ypaBHEHUSI BTOPOTO MOPSAKA.

55. CucteMbl 0OBIKHOBEHHBIX AU(depeHIInanbHbIX YPABHEHHIHA.

HpaKTuquKne 3aJlaHus

PA3JIEJI 1 KomiuiekCHbIE YnCJIa.

3amanue 1. JlaHbl 1Ba KOMIJIEKCHBIX YHCIA Z; U Z,.

Haiigure: 1) Im(z,—3z,); 2)Re:—1; 3) argz,, argz,; 4) |z, |z,
2

a) zl:\/§+i, zzz—xE—Si; 0) zlz—\/§+i,z2:—\/§—i\/5;
B) lex/l_%—i, 22:—1+i\/§.

Sauaﬂne 2. Z[aHLI JBa KOMIIJICKCHBIX YMCIA Z; U Z, U HATypaJlbHOC YHUCIIO N.

Haiinure: 1) %; 2) 77z,; 3) Im(z]'z,).

2
a) z,=1+i, zzz—xﬁ-(coslnzﬂsin 12) n=1
0) z,=1-1, zzzﬁ-(cos%Hsmﬁj, n=1
B) zl=\/§+i, zz=—2-(c0s%+isin%), n="7.

3aganue 3. Pemmnrte ypaBHEHUS U N300pa3uTe PELICHUS HA YEPTEXKeE.
a) 22+8=0; 0)°2°-8=0; B)O°Z+i=0.

Nx>+4=0;

x> +4x+8=0; e)x* —2x+4=0.

3ananue 4. (Muocounenoi.)
4. Haiiute ocTaTOK OT JieNieHHuss MHOTowieHa P(Z) Ha nBywieH Z — Zo.

a) P@)=2-272+3z-5, Zo=2+1;
6) P@Q=2"+2+72+7"+1, Zo=1;
B) P@)=2+72+4, Zo=—1+i.
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4.2. PaznoxuTte MHOTOWIEH 1) Ha BEIIECTBEHHBIC MHOKHUTENH; 2) HA JIMHCHHBIC MHOKHUTEITH.
a) P(z)=17"+16;
6) PQ)=*+22+21-4;
B) P(2)=2+8.
4.3. CocraBbTe NMPUBEAEHHBI MHOTOWICH HAUMEHBIIICH CTEIIEHHU C BEIIECTBEHHBIMHU KO3 UIIHCHTAMK
10 €ro KOPHSIM.
a) Z]_:O, =1, Zgy4:1ii;
6) z,=-1, 3= 0, Zy5= 1+1;
B) 21=-1, 2,=2, 23’4=5ii.
3anpanme 5. (Payuonanvroie opobu.)
1.PaznoxuTe Ha CyMMY MIPOCTHIX APOOESH CIeIyIOIINe PalHOHAIBHEIE IPOOH:
. X2 +9x-11 5) 3 8) 3X [y 21
(x+1)(x—-3)2" x2— x>’ (X2 —x+D(x+1) ~ x*+1°
2. BeigenuTe 1einyro 9acTh HeMPaBUIBHOHN paliMoOHaIbHON APOOH:
3 3
2) X3 2xX7+x+1 x>

; 0 ; B
X—2 ) x4 )x3+1

PA3JIEJI 2. Jluneitnas anreopa.

3ananue 1(Bviuucnenue onpedenumeneii.)
Brrauciure onpeaenureny:

1 2 7 2./-1 4 3]-1 3 8 41 2 -1 4
3 -9 8 5| 5 0 3. 5 -1 3.
7 -1 4 -1 21
1 1 1 1 6./0 1 11 7./3 6 5 6 4 8|1 2 3 4 5
1 -1 1 1} 1011} 5 9 7 86 2 3 7 10 13
1 1-1 1 1101 6 12 13 9 7]. 3 511 16 21|.
11 1-1 1110 4 6 65 4 2 -7 7 7 2
2 5 45 3 1 4 5 310
3ananme 2.(Aneeopa mampuy, obpamnas mampuya.)
JlaHbBl MaTpULIBL:
2 5 7 1 4 3 -4 5
A=|6 3 4|, B=| 23|, C={2 -3 14 Dz(;' i) Fz(}é éj
5 -2 -3 -1 2 3 -5 -1

1. Haiimure: a) AB; 6) AC; B) CA; r) BD; 1) A%

2. Hatinure matpuy X, yaoieTBopstomryio ypaBHeHuto: a) CA—3C=X; 6) AC +3X=A.
3. Ilpu xakux 3HadeHusx A marpuubl D u F xommyrtupytor, 1.e. DF = FD?

4. Haiinmute Matpuity, oOpatHyto: a) k marpure D; 6)0 k marpune A; B) k matpure C.

3ananue 3. * (Pane mampuyol.)
3. Haligute panr MaTpuIls:

a) (3 -1 32 5 0) 1 3 5 -1 B) (4 3 -52 3
5 -3 2 3 4| 2 -1 -3 4 8 6 -7 4 2

1 -3 -50-77 5 1 -1 77 4 3 -8 2 7

7 -5 14 1 7 7 9 1 4 3 12 -5

8 6 -1 4 -6

3ananue 4.(Cucmemvl TUHEUHBIX YPAGHEHUIL.)
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1. Pemmre cuctemMy ypaBHEHUH WK yoeauTeCh B €€ HECOBMECTHOCTH .

a) 2%, +TX, +3X, + X, =5, 0) X, + X, —6X; —4x, =6,
X, +3X, +5X;, —2X, =3, 3X, — X, —6X, —4X, =2,
X, +2X, = 9%, +8X, =1, 2%, +3X, + 9%, +2X, =6,
5x, +18x, +4x, + 5%, =12. 3X, + 2X, +3X; +8X, =—7;
1) (4x,—3X, +2X, — X, =8, 1) 3X, +9X, + 24x, = 24,
3X, —2X, + X, —3X, =1, —2X, + 7X, + 23X, + 66X, = 66,
2%, — X, —5X, =6, — X, +3X, +9x, + 26X, = 26,
5%, —3X, +X; —8X, =1, X, — X, —5X, —16x, = —16.

2. Pemute cuctemy ypaBuenuii: 1) mo ¢popmynam Kpamepa; 2) merogom 'aycca; 3) myrém HaxoxXaeHUs
00paTHON MaTpHILIbI.

a) X, +2X, + X5 =8, 0) [3x, +4x,+2x, =8, B) [ 5%, +8x,—Xx;=7,
3X, +2X, + X, =10, 2%, —4X, —3X; =-1, 2%, —3X, +2X; =9,
4%, +3X, — 2%, = 4; X, +5X, +X; =0. X, +2X, + 3%, =1.

PA3/IEJI 3BekTopHas ajreopa i aHaJuTHYeCKAas reoMeTpus

3aganue 1 (Bexmophas ancebpa.)

JlaHbI YeThIpe BEKTOpa: a:3?—7]+1€, I;:—f+2]'+2lg, 5227—]—1_5, c?z7l+3]’+7d€.
b

2. Haiiiure kocunyc yria Mexay Bekropamu: a)° d u b ; 0)a u c.
3. Haiimure niuny Bextopa: a)® b—¢; 6) b +¢C.
4. Haitnute nmpoeKIuio:

a) BEKTOpa d Ha HamlpaBlieHHE BekTopa b ;
0) BEKTOpa d Ha HampaBJICHHE BEKTOpa C .
3ananue 2.(IIpamas na niockocmu.)
JlaHbl KOOpAMHATHI TPEX BEPIIMH TPEyroibHKUKa Ha Tiockoctu XOy: a) A(-6; —4), B(—-10; —1), C(6; 1);
0) A(12; 0), B(18; 8), C(0; 5). TpebyeTes:
1. Beruucnuts JyiMHy cTopoHbl AB;
2. CoctaBuTh ypaBHEHHE MPSIMOIi, mpoxoasueit yepe3 Toukun A u B.
3. CocraBuTh ypaBHEHHE BBICOTHI, MPOBEAEHHON 13 BepmuHbl C.
4. Haiitu pacctosinue ot BepmiuHbsl B 1o croponst AC. Haiitu yron A.

3aganue 3. (IIpsimast Ha IOCKOCTH.)

1. Hanpsimoii 2X +Y + 11 = 0 HaiiauTe TOYKY, paBHOYAAIEHHYIO OT ABYX JaHHBIX Touek A(1; 1)

B(3; 0).

2. Haiinute KOOpAMHATHI TOYKH, CHMMETPUUHON TOUKE (2; —4) OTHOCUTEIBHO NPSMON
4x+3y+1=0.

3. Beraucimte KOOpAMHATHI BEPIIMH POMOA, €CITM H3BECTHBI YPAaBHEHHUS ABYX €TI0 CTOPOH
2X—-yY+4=0 u 2x—-y+10=0, u ypaBHeHHE OAHON U3 ero Auaronaneit X +Yy+ 2 =0.

4. JlaHbl ypaBHEHUS JIBYX CTOPOH TpeyroibHuKa 4X — 5y +9=0 u X+ 4y — 3 =0. Haiigure
ypaBHEHHE TPEThEH CTOPOHBI, €CIIU U3BECTHO, YTO MEHAHBI 3TOT'O TPEYroJbHUKA
nepecekatoTcs B Touke (3; 1).

3ananne 4. (Jlunuu émopoeco nopsoka.)
3a0auu 1 -3 TlpuBenurte ypaBHEHHUS JHHUIA K KAHOHHYECKOMY BHY M IOCTPOMTE JINHUH,
OmpeeNsieMbIe STUMH YPaBHCHUSIMU.
1. x> +4x+4y>-5=0. 2. x> +4y>+8y=0. 3.x*+8x-4y*=9,
89



4,x=-2y*+8y—09. 5.y =3x% — 18x +2

3ananue S.(lIpsimas u niockocmo.)
3a0auu 1 —9. Jlanbl KOOpaAUHATHI YeTHIPEX Touek B mpoctpancTBe a) Ai(1; 1; 3), Ax(3; 1; 5), As(2; 2; 1),
A4(5; -2; 3); 0) Ai(4;1;6), Ax(L; 1; 3), As(5; 2; 3), A4(2; 2; 1). Tpebyeres:
1. CocraButh ypaBHEHHUE IIIOCKOCTH Py, mpoxonsieit yepe3 Touku A, Ay, As.
2. CocTaBUTh KAaHOHUYECKHE YpaBHEHUS NIpsAMOiiL,, mpoxonsien yepe3 Touky A,
MEPIEeHIUKYISPHO MIockoctu P
3.CocTaBuTh ypaBHEHHE TUIOCKOCTH Py, mpoxosiieit yepes TouKy A, mapamuienbHo iockoctu P
4. CocTtaBuTh ypaBHeHHE NpsiMOit L,, mpoxosieii uepe3 Touku A; U Ay.
Haiitu yron mexnay npsimoir L, u nmiockoctsio P.
6. CocTaBUTh ypaBHEHHE IUIOCKOCTH P3, mpoxomsieii yepe3 npsamymol, neprneHauKyIspHO
mockoctu P
7. Haiitu pacctostHue ot Touku Az 10 miockoctu Ps.
8. Haiitu koopAMHATHI TOYKH TIepeceueHus npssMord L, u muiockoctu P,.
9. Haiitu paccrosinue ot Touku Ao mpssmMoit L.

2Xx—y-3z=-1 x+2y+3z=1
. (0} d s
10. Ilpsamas L 3agana oOmuMu ypaBHEHUSIMU: A) {X 1 By+7=0; 0) {x 342220,

Hanumure kaHOHUYECKHUE YpaBHCHUA HpHMOﬁ L.

3aganue 6. [TocTpoiiTe MOBEpXHOCTH, 3aJaHHbIC YPABHEHUSMHU:
1) —x2+2y?2-22=0
2) 2x2-y2+122-7=0
3) x2+1z2+2y-1=0

PA3JIEJI 4. TuddepenunanbHoe ucuucjieHne PyHKIMU OJHOMH NepeMeHHOoi

3ananue 1. (Haxoowcoenue npedenog 6e3 npumenenus npasuia Jlonumans.)

Haitnure nipenensr:
3 2 2
1.a) lm 3x° —4x? +1 6 1im4x +3x —1. B) hmZx +Xx— 3 r) limzx —3x-2

9

xoo Qx> 4 3x° xoo 2x3 —3x 41 =l xt 4 x=2" 2 x2 _3x+2

2
2.2) ﬁrn—ml“‘; 6) fim VA3 —VA=3x L locosde. g @AY
-3 x—3 x>0 Tx x>0 xsin 3x x>0 x sin 8x
2x sin2x X 2
3a) ime =1 ;. 6 fmlze " B) m(7-307%; 1) lim(Gx-8)",
x>0 SIn X x—0 tgx x—2
x 2
4. a) lm(7-3x)>~; 6) lm(3x-8)". B) lim (2x +3)[In( x +2) — In( x + 3)];

r) lin}O(x+3)[1n(2x+7)—ln(2x—3)].

3aganue 2. (OonocmopoHuue npedeivl)
1. Haiigure npeaens! GpyHkuuid npu X — a £ 0, X — oo . Craenaiire cxemaTnueckuii yepTéx rpaduxa
GbyHKIUH.

e . .

a)y=2+4" a=3; 06)y=1+82,a=2; B)y=1-3*, a=4.

2. ®ynknus f(X) 3amaHa pa3TMYHBIMU AHATUTUYICCKUMHE BBIPOKCHUSMHE ISl pa3IMIHBIX 001acTei
M3MEHEHHUS He3aBHCUMOI mepeMeHHoW. Halianre Touku pa3pbiBa GyHKIIUH, €CTIH OHU CYIIECTBYIOT.
Crenaiite 4epTéx.
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-x/3, x<0; 2x7, x<0; x*+1, x<0;
a)y=< sinx, 0<x<m?2;6)y=4 cosx, O<x<m/2;B)y=7 1, O0<x<2;
x—-n/2, x>m/2. x-m/2, x>m/2. x=2, x>2.

3. Haiigure Touku pa3psiBa (DYHKIIMU U OMIPEIEIUTE XapaKTep pa3phiBa.

_12x46. gy XD

= _ sin 3x
x-1" X(x+1)' '

a) y B) Yy

. d .
3ananme 3Haiiiure npor3BOHbBIE d_y 3aJIaHHBIX (PYHKITUH.
x

2 _3arcsinx _

1).y =ctg(3x* +2c0s X) ; 2).y:ex . 3).y=arctg Vx —/x
1+1tg3x
4) .y = X
) 1-1tg3x
7) y = (cos x)2x+ ;
8)y=(sin x)**.  9).y=Xx-In(2+e*x+2Ve>* +ex+1);
10). y = 3x 632+x; 11). y =sin”> 2x;

V2 +x -

12). y = xarcsin x +/1—-x" ; 13).y:xzzx+l9'

5). y:3\/x4+5x—‘{/(5)6—1)3 X 6).y:xarcsin%;

14) y = (arctgx) ¥2'nareter.

C
3aganue 4. Haiinute npon3BoAHBIE BTOPOTO MOPSAIKA OT 3a1aHHBIX (QYHKIUH.
1).y =3V2x+1+6x+1.; 2)y=x?Inx. 3).y=arctg x;
| 2
4).y:1_—x. 5)y =xe'* ; 6). y = Inctg 4x;
x

3ananue 5.(Ilpouzsoonvie om (hynKyuii, 3a0aHHbIX NApamempuiecKu.)

. d .
A) Haiinure npousBoIHbIE a’_y 3aIaHHBIX (YHKIIUA.
x

3t +1 .
1).x==—=, y=sin(—=+t
) w0 ) (5 +1)
2) x=t+cost, 3) x=2¢—sin 2t, 4)- x:H_sin 2t
y=t—Insint y=sin’t. 27
y = cos’t.
Bb). Haiinure npon3BoIHbIE BTOPOTO MOPSIKA OT GYHKUUH, 3aJaHHBIX TApaMETPUUECKH.
1). x =1+ In cost, 2)- (x=1>+21, 3). [x=arcsin (¢ —1),
y=1-Insint. y=t>+8t—1. y = arccos 2t.

3aganue 6. (Juipghepenyuan pynxyuu.)
Haiinure nuddepennuan GyHKiuu

1). y=4J7x+6. 2).y=0¢+1)° 3).y=InGx+1). 4)y = e
Beruncnute npubnmk€HHO, 3aMeHsis mpupaiienue GyHkiun e€ quddepeHnnanom
5)In1,01; 6)e%
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3ananue 7.
1). CocraBbTe ypaBHEHUS KacaTeIbHOW U HOPMAJIH K KpUBOi Y = +1—4X B TOuke ¢ abciuccoi
Xo =—2.
2). Hanummre ypaBHeHHE KacaTeIbHOU K rpaduKy GYHKIHME Y =arctg X B TOUke ¢ aOCIUCCON X, = V3.
3). Hanmmmure ypaBHeHHE HOpMaiu K Tpaduky QyHKIuH Y = 2° B TOUYKE C aOCHHUCCOH X, =2 .

4 a3 . «
1).lim X =3X"+8. 2.Im@1-x)tg;  3).lm XOXZSNX, g jim £,

x-2 X° — X+ 20 3 °

x—0 X X—>+0 ¥

3ananue 8.(Oxcmpemymol (hynxkyuii)

3aoauu 1-4. HaxoxaeHnue SKCTpeMyMOB (yHKIUN

X3

(x+1)*

2). MiccneioBaTh Ha SKCTpeMyM GyHKIMIO Y = X —4%%,

1). UccnenoBarh Ha IKCTPEMyM QYHKIUIO Y = —

3). HaiiuTe TOYKM JOKAIBHOr0 MUHMMYMa QyHKIMU Y = (X —5)e* .

4). HaiiTe TOYKH JTOKATEHOTO MakcuMyMa GyHKIHH Y = X° —4X°.
3aoauu 5 —7. Haiiqure Hanbomnblee n HauMeHblee 3HaueHus pynkuuu f(X) Ha oTpeske [a, b]:

5) f(x) = X=2_: [3;7].; 6). f(x) =28 [5;5].; 7). f(x) = % —sin x ;[-2; —37/2]..
x* +11 x> +13 2

3aoauu 8 — 9. TekcToBbIE 3a/1a4ll HA OTHICKAHWE HAUOOIBIIETO WM HAMMEHBIIETO 3HAUCHUS 3a/laHHOU
BEJIMYHHBI

8). TpeOyercst M3rOTOBUTH OTKPBITBHIN IMIMHIAPHUUCSCKH 0ak qaHHOTO 00béMa V, MpuyéM CTOMMOCTH
KBaJIpaTHOI'O METpa MaTepuaja, UAYIIEro Ha M3roToBJIEHHE Ha Oaka, paBHa pP; pyOsei, a CTOUMOCTb
KBaJIpaTHOT'O METpa MaTepHualia uayliero Ha CTeHKH, paBHa [, pyoOuseil. [Ipu kakom OoTHOIIEHUU paauyca
JIHa K BBICOTE 0aka 3aTpaThl Ha MaTepHalibl Oy1yT HAUMEHBIITUMU?

9). 3 mnonockl xectu mupuHOH 11 cv  TpeOyeTcs caenath OTKPBITHIA CBEpXy kEN0O, MomepeyHoe
CeyeHHe KOTOpOoro uMeeT Gopmy paBHOOOUYHOHM Tpameuuu. /[HO x€100a JOKHO MMETh HIMPHHYT CM.
KaxkoBa gomxHna ObITh mUpHHA kE100a HaBEPXY, YTOOBI OH BMEIIAJl HAU0O0JIbIIIee KOJTUIECTBO BOJIBI?

3ananue 9.(Ilocmpoenue epaguxos ghynxyuii.)
[Toctpoiite rpaduku GyHKIMIL::

x? x
S 2).y=—2—: 3)y=% y=x-Inx
(x+2)° )y x*+1 )y x )y

1).y=-

PA3JIEJI S.AnTerpajsbHoe ucuncaeHne (PYHKIUM OJHOM NepeMeHHOH

1
3aganue (Hcnonvzosanue madbauyvl uHmMe2panios u COOMHOUEHUs J. f(ax+b)dx ==F(ax+b)+C)
a

Haitnure nnrerpansi:

dx .
1. |——— 2. |e™dx. 3. |sin(13x+4)dx.
J.4+(3x+1)2 I I ( )
.[ dx 5 dx 6 J‘ dx 7J‘ dx
“Jsin?(5x+3) T T T 4Ax2+17 Jfoxzra T JA-(Bx+5)?

3ananme 1.(Tloosedenue noo snak oupghepenyuana. (3amena nepemenHoll))

Haiinure unTerpansi:
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1. J’amgx dx. 2. jtg X dx. 3, J’*/ZJ;'”de.

1+x cos? x
X arCtg X sin X 3arctgx
4. . 6. dx.
I 1+x° -[«/3+2cosx 1+x?

3ananue 2.(Mumezpuposarue no wacmsm.)
Haiinure unaTerpanst:

1. J'xefzxdx : 2. I(sz —2x+1)e*dx. 3. ~[e3xsin x dx .
4, J'(xz—l)e’xdx. 5. _[xln 2x dx. 6. J'xze’x/zdx :
3agaunue 3.(Humeepuposanie payuoHaIbHbIX U UPPAYUOHATLHBIX BbIPANCEHUL, COOEPAHCAUSUX

K8aOpammwlil Mpexuien.)
Haiinure nnTerpanst:

1 J- dx ZJ- 8x—11 dx 3'[ (3—x)dx
x* —7x+10 V5X + 2X — X* \J3=2x — X2

-4-J. (3x—=1)dx J (x— 5)dX J~(X+2)dX

Jox?+2x+1 L [3x2—6X — X +2X+5

3ananue 4.(Mumezpuposanue payuonanvHulx opobei.)
Haiinure nuaTEeTpasibl:

3 2 3
L [XERCEXHS g0, 3. j%dx.
X“+4x +5 X" +6X°+8
4
J‘x +2x+4 dx . 4J-Zx —X— 1 G-IX +42X_2dx.
—-5x° +4 x*—x - X" -1
3ananue 5.(Humeepuposanue uppayuoHaibHbIX 8bIpaANCeHUL.)
Haiinure nnTerpanst:
1[‘/;0"( 2. [ [T % 3. [ 22 2x+1 g,
1++/x (1-x)° 1+X ‘{/_(\/_+4)

(Mx=D(E/x+1) 3+2
4.J' 3{/)(77 dx. S.J. X+_2de.

3ananmue 6.(/Inmecpuposanue mpuconomempuieckux yHKyuil.)
Haiinure nnaTerpanst:

Xx—-1
6. | —————dx
J‘3«’/x—1+1

dx dx
- . 2. | —2 . 3. | —.
2sin X —3cos X -[3+50082X -[sin 2y cos*x
4, jsinsxcoszxdx. 5. Isin“xcos“xdx.
X
3ananue 7.(Mumeepanvt om @ynxyuti 6uda f (e ) )
Haiinure nnTerpanst:
e*dx e’ -1 dx
1. . 2. | oo, X, 3 [
-"(2+e‘x+ex)2 3™ +1 JeX +4
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J-(ex/2+2)ex/2 dx c J' e*dx
eX+4e? +1 “def e

3ananue 8 (Bviuucienue onpedenénuvix uHmezpaios.)
Haiinure unaTerpanst:

In3 2x4 V3
1.j X+1 x. 2. j € o&X | 3. jxarctgxdx.
3‘\'2X+ |n2 e 0
/2 2
4. I“X+ +14 5. IL 6. .[xln(x+3)dx.
I tl 1 2 —COS X )
zl2

7. _[sin Xc0s? xdx .

I\/—+1

1/ 2 0
9. j 4_2X dx. 10. _[(x+1)e’2xdx.
7z X 1

. 3apanue 9.(Heco6cmeennvle unmezpainsi.)
Hccnenyiite cXOAMMOCTh HHTETPAJIOB.

n/4 +0
1j 2. [ & 3. | Xy
xInx sin? x 1t X8
1 3 3 3
4J’ X2 g 5. | VX gy e.j”‘&dx
X3 +4x% +x o V1—X 1 Vx—1
4 +00 e
7] ssz 9. | ax
33(x 3)? I X" +4x+5 " X+/In x
2/ +00
10. J.xexdx. 11 [ g gp [Inxgy
0 X 2 X
+
<2 —X
13.. 14, 15, | xedx
J \/1+ 4x? ! X(|n(><+1)

3agaunue 10.(Haxooicoenue niowadetl, Onur 0ye NIOCKUX KPUBLLX, 00beM0o8 mejl 8paujets)

1. Haitnure muiomiaib IiiocKoil pUrypbl, OrpaHUYEeHHOM KpUBBIMU Y, =SINX+2, Yy, =-1, x=0, X=m.

2. Haitnure 06beM Tena, 06pa3oBaHHOTO BpalleHueM BOKpyT ocl OX kpuBoit Yy =v4x—X*, y =0,
x=2(0<x<2).

. . . 1 T
3. Haiiure miomans miockoil GUrypel, OrpaHHYeHHOM KpuBbIME Y, = ———, ¥, =0, x=0, X="
SIN ™ X

4. Haiinure momas GUrypel, OrpaHHYEHHOM apabomnoit Y = X* —4 umpamoit X—y+8=0.
5. Haiigure 06b€M Tena, 00pa3oBaHHOTO BpaleHHeM BOKpYr ocu OX ¢Urypsl, orpaHU4eHHON IeTTHOM

. 1 _
JTUHUCH yzz(e “+e%), ocbto OX u mpsiMbiME X = +1.

6. Haitnure mumHy 1yru nonykyGudeckoit mapabomst Y° = (X +1)°orx=0 g0 x=3.

3ananue 11. (Paznvie 3a0auu)
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001 M/c. Halt iuTenyThio

1. CxkopocTh NpSIMOIMHENHOTO ABM)KEHUS MaTEpPUAIbHONW TOUKH V =te
MPOUJICHHBIA TOYKOW OT Hayaja ABMKEHUS 10 MoJHOU ocTaHoBKU. 10000 m.

2. BeraucanTh CUITy JaBJICHHS BOJBI HA MPSIMOYTOJLHUK, BEPTHKAIBHO TIOTPYKEHHBIN B BOJTY, €CIIH
M3BECTHO, YTO €0 OCHOBAaHUE PaBHO 8 M, BbICOTa 12 M, BepXHee OCHOBAaHHUE MapaJICIIbHO TOBEPXHOCTH
BOJIBI M HAXOJIUTCS HA TIIyOWHE 5 METPOB.

3. Pactskenue (yyiMHEeHHE) IPY>KUHbBI TPONOPIHMOHATILHO MPHIIOKEHHOM cuse. Haiiaure paboty,
3aTpavyuBaEMYIO MPU PACTSKECHUU IPYKUHBI HA 6 cm, ecnu cuia, paBHas 20 H, ymiunHsier ee Ha 1 cm.

4. Haiigure paboTy, KOTOPYIO HEOOXOIMMO 3aTpaTUTh Th HA COOPYKEHHE KOHUYECKOTO KypraHa,

paaryc ocHOBaHUsSI KOTOporo R =2M, Bbicota H =3M, U3 OMHOPOAHOIO CTPOMTEILHOIO MaTepraa
5
IUIOTHOCTBIO P = 2 TOHHA/KYy0. METp.

5. B munmuHapuueckoM 6ake, 3a1I0JTHEHHOM BOAOH U PACIIONOKEHHOM BEPTHKAIBHO, UMEETCSI HUMEETCS
MaJioe oTBepcTHe B HEe. [lomoBHHA BoJbI BEITEKIIA U3 Oaka 3a 5 MMH. 3a Kakoe BpeMsl BbIT€UET BCs BoJa?

( CuuTath, 4TO CKOPOCTH UCTEUEHHUS KHUIKOCTU U3 OTBEPCTHS V= +/2gh , rae h - BeicoTa cTon0a BobI

B Oake.)

PA3JIEJ 6./IndpepenunaibHOe H MHTErPAJIbHOE HCYHMCIeHHEe PYHKIIUM HECKOJIbKHUX
nepeMeHHBbIX
Bananue 1 . (Haxooicoenue uacmmuulx npousgooHblx)

A)  a)/lana pyskmus z = sin’(3x — 4y). Beruncimre 42—2 +3%2

x Oy
0) lana pynkuus z = Y . Breruncnmre x@ + y@ —z.
x+y ox oy
B) Jana gyukims z = In (¢ — y?). Bbrunciure 0z 0z
ox Oy

Bb). Haiinute 3HaueHus MPOU3BOIHBIX 3aJaHHBIX (PYHKINN B yKa3aHHBIX TOYKaX.
2

2
a) Jlna pyskumn z =3x’e” wHaiiguTe 3HaUeHMe B Touke (1,0).

xXoy
0’z
Ox?0

6) Jna ysximu Z = (X% + 4X) € HaiiauTe 3HaUeHNE B Touke (1,0).

0’u

— 1,1,1).
oxdyoz B Touke (1,1,1)

B) Jlng GyHkimm U= 2X + 4y? + Xyz HaiiuTe 3HAUCHNE

B) YactHble TpoU3BOIHBIC CIOKHBIX M HESIBHBIX ()YHKIIHM.

Haiinure 3HaueHns: mpoM3BOAHBIX 3aIaHHBIX GyHKIHH B Touke U =0, V=0.

72 -
a) Haiinure 3HaueHue S_Z byHKIMU Z = 2e? , X=3Uu+V, y=1+sinuv.
u

2 -
0) Haiinure 3HaueHME S_Z byHKIMK Z = 2¢" , X=3Uu+V, y=1+sinuv.
\4
B) Haiinure 3HaueHue S_Z byskmmm Z2=2x2—In(X+2y) +y?, X=u—-V+1, y=u+V.
u
I') Haiinute yka3aHHble MPOU3BOAHbBIE PYHKIINM 3aJaHHBIX HESIBHO:

a). X +3X—2xy+Xyz—22=4, z=1z(x,y). Haiimure z, Z,

6). sin(x2 +y)-x=y, y = y(x). Haitmare y'(X), y"(x).

" "
z

B). 15X° +16y> —16Xy+2z+22 =1 ,z=2(X,y). Haiimre 2}, z/,, Z,
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Bapanme 2.(Oxcmpemymor @HII Haub. u naum.e snavenust (SUP u inf) gpynkyuil neckonvrux
NnepemMeHHbIX 8 3AMKHYmMOU 001acmu.)
1. Haiimure skcTpeMyMbl (PyHKITUH.
a)Z=06Xy—9X2— 9y’ +4x + 4y, 6)z=4x2+4xy—y?>—8y; B) Z=X°+2Xy +4Xx - V>
2. Uccnenyiite kBagpaTuvHbie (JOPMBbI  HA 3HAKOOTPEACICHHOCTD:
Q) X + A%, X, +4X X + 48X, Xg +4XS, 0) 4% + 4% + 32 — 2%%, + 24/3 X,%,
B) 2X + 2X5 + 2X5 +8X,X, +8X,X; — 8X,X,
3. Haiigure sKcTpeMyMbl QYHKIHHT @) u = X2 +2y? + 22 —2X+ 4y — 62 +6.
0)u=2x>+2y?+322 —2x+4y—62+6, B)u=2x>+2y?+32%—2X+4xy—62+6.

4. Halimute HauOospIiee 1 HaMMEHbIIICE 3HAYCHHS (PYHKIIHIA B 3aIaHHOW 00JIaCTH.
a) Z=06xy—9x%>—9y? + 4x + 4y B npamoyrombHuKe 0 <X<1, 0<y<2;
0) z=4x%+4xy—y?— 8y B TpeyronbHUKE, OTPAHUYEHHOM OpAMbIMUY = 2X, Y =2, X = 0;
B) Z=X?+2Xy+4X—Yy? B TpeyronbHuUKe, orpaHudenHoM npamMbiMuX =0, Yy =0, X +y +2=0.

3ananue 3.(Vcnoeuwiii sxcmpemym.)

1 . Haiinure ycioBHbIC 3KCTpeMyMbl GyHKIMH Z = (X, Y):

a)Z=6xy—9x>—9y? + 4x + 4y, ecim X+2y=1; 6)z=4x>+4xy —y?> -8y, eciu 2X=Y;
B)Z=X>+2Xy +4Xx —y?, ecimm X—Yy=2.
2. TpeOyercst M3rOTOBUTH OTKPBITHIN IIMJIMHIPUYCCKHI 0aK TaHHOTO 00b&éMa V, MpuYéM CTOUMOCTh
KBaJ[paTHOTO METpa Marepuala, UAyIEero Ha U3roToBJICHUE HA 0aka, paBHa P; pyOJieii, a CTOMMOCTb

KBaJpaTHOT'O METpa MaTepHrasia UIYIIEeTo Ha CTEHKH, paBHA P, pyoOseil. [Ipu kakom oTHOIIEHUU paanyca
JIHa K BBICOTE 0aka 3aTpaThl Ha MaTepHalibl Oy1yT HAUMEHBITUMU?

3aganue 4. (npouzeo0Has no HANPAasIEeHUIO, 2pAoUeHn)
1. HaifTu npou3BOIHYIO CKAJIIPHOTO MOJIsI B TOUKE IO HAIIPaBJIEHUIO BEKTOPA .
2HaiiTi MpOM3BO/IHYIO CKAJIIPHOTO MOJIE B TOUKE I10 HANPABJICHUIO BEKTOPA .

3HaifTH rpagHienHT cKanspHOTo moys U= (X + y* + 22)¥ B rouke M(-1,2,1).

4HaiiTn rpauenT cKanapHOTo mons U= X +In(z* + y*) B Touxe M (-2,1,-1)

PA3JIEJI 7. O0bikHOBeHHbIE NU((PepeHnnaNbHbICe YDABHEHHS U CHCTEMbl YPABHCHHH.

3ananme 1. (Judpepenyuanvnvie ypasnenus 1-20 nopsoka.)

3aoauu 11— 6. Haiinute yacTHOe pemenue nudQepeHnanbHOro ypaBHEHUS, YAOBICTBOPSIONIEE
3aJJaHHBIM Ha4aJlbHBIM YCIIOBUSM:

1. (x+1)ydx+x(y-1)dy=0; y(1)=2
2. (\/x—y—x)dy+ydx:0;y(1):

: _ 1 . _
3. y+ytgx_cosx, y(0) = 0.

4.y +axy=2xe X y¥?; y(0)=

5, xy'=y|n§; y(1) =

3ananue 2.(Juppepenyuanvhvie ypasnenus 8bicuiux ROPSOK0s, OONYCKarowue noHux3ceHue nopsokd.)
1. y"=x>+4, 2. y"+1y=0.

X
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3. y"+y'+yx=sinxcosx. 4. y’y"=1, y>0.

3apanue -3.(O0HopooHble nuHelinble Oupghepenyuaivtbvle ypasHeHUs GblCUUX NOPIOKOS.)
1. y"=7y'+12y=0. 2. y" -4y +5y=0. 3. y"+2y'+y=0.
4- ym_4y//:0. 5y"+4y:0-- 6 yll_sy’+6y:0_

3ananme 4. (Heoonopoonvie runetinvle ougpghepenyuanvvie YpasHenust 8biCUUX NOPIOKOS.)
1. y' =7y +12y=xe*. 2. y"—4y'+5y=2xe".
3. y"+2y"+y=3sinx. 4.y"—-4y" =3,
5.y"+4y=c0s2x5. . 6. 3" -5y" +6y=x>—x.

3aganue 5.(Cucmemvl 1uHeliHbIX OUPDPHEPeHYUATbHBIX YPAGHEHUIL.)

. %:x—2y, , %:x—3y, %:3x+y,

. . 3.

ﬂ=x+4y—t. d—y=x+5y. d—y=y+3x+t.
dt dt dt

KpI/ITepI/II/I M IIKajJ1a OOCHHMBAaHUA K HpOMe)KYTO‘IHOﬁ aTTCCTaluH <«OK3aMCH»

HamuonansHas mkasua XapaKTepI/ICTI/IKa 3HaHUA IpEAMETa U OTBECTOB

OoTIINYHO (5) CryzneHT T1y0OKO U B IOJIHOM OO0BEME BIIAJICET MPOrPAMMHBIM
MaTepuajioM. [paMOTHO, HCUEpNbIBAIOIIE U JIOTUYHO €ro
u3JaraeT B yCTHOW WiM mucbMeHHOU ¢opme. [Ipu sTOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUECKHUI MOAXOT
B OTBETAaX Ha BOIPOCHl M MPAaBUIHHO OOOCHOBBIBAET MPHUHSITHIC
pellIeHHs, XOpOLIO BiIAJeeT YMEHUSIMHU M HaBBIKAMU IIPH
BBINTOJIHEHUH MTPAKTUYECKHX 3a/1a4.

xopouio (4) CryzneHT 3HaeT NMporpamMMHBI MaTepual, TPaMOTHO U IO CYTH
U3JIaraeT ero B YCTHOM WM NUCbMEHHOM (opMe, aomyckas
HE3HAUUTEIIbHBIE HETOYHOCTH B YTBEPKICHHAX, TPAKTOBKaX,
ONpPENEICHUAX U KAaTeTOPHUAX WM HE3HAYUTEIBHOE KOJIMYECTBO
omnbok. Ilpu »TOM Biajgeer HEOOXOAWMBIMH YMEHUSMHU U
HAaBBIKAMM IPH BBIITOJIHEHUH PAKTUYECKUX 3a7a4.

yJIOBJIETBOPUTEIBHO (3) CryneHT 3HaeT TOJIbKO OCHOBHOM ITPOrPaMMHBIN MaTepHall,
JIOTTYCKaeT HETOYHOCTH, HEJOCTATOUHO YETKHE (DOPMYIIUPOBKH,
HEIOCJIEI0BATEIbHOCTD B OTBETAX, U3JIAra€MbIX B YCTHOMN WX
nucbMeHHoU opme. [Tpu 3TOM HeOCTaTOUHO BlIAACET
YMEHUSMU U HaBbIKaMU IIPU BBINIOJHEHUU IIPAKTUYECKUX 3a/1a4.
Homyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETaX.

HEyIOBIETBOPUTENBHO (2) | CTymeHT He 3HaeT 3HAYMTENBHOW YacTH IPOrPaMMHOTO
Matepuaina. [Ipu 3ToM gomyckaeT NpUHIMNHAIbHBIE OIIMOKU B
JI0Ka3aTeNIbCTBAaX, B TPAKTOBKE MOHATUHI U KaTErOpUM, IIPOSIBIISET
HU3KYIO KYJIBTYPY 3HaHHI, HE BJIAJICET OCHOBHBIMU YMEHUSMH U
HABbIKAMHU IIpU BBINOJHEHMM NPAaKTHUECKHUX 3anad. CTylneHT
OTKAa3bIBAETCS] OT OTBETOB Ha JIOITOJHUTEIIBHBIE BOIPOCHI
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9. Oco0eHHOCTH OPraHu3alMU 00YUYeHHS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3I0POBbS U
HHBAJH/I0B

ITpu HeoOxoauMoOcTH paboydas mporpaMMa y4yeOHOM TUCIMITIIMHBI MOXKET ObITh aAanTUPOBaHa JUIs
obecriedeHrss 00pa30BATENBHOTO TPOIECCAa HHBATUAOB U JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI, B TOM YHCJI€ C PUMEHEHUEM 3JIEKTPOHHOr0 OOyYeHMsI U AMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX
TEXHOJIOTUH.

Jus storo TpebyeTcst 3asBieHHE CTYAEHTa (€ro 3aKOHHOIO MPEJCTAaBUTEINs) M 3aKIIOYEHHE
ncuxonoro-meauko-negarornyeckoit komruceuu (IIMIIK). B ciydae HE0OX0AMMOCTH 00ydarOMUMCS U3
yucaa JMI C OrPaHMYEHHBIMM BO3MOYKHOCTSIMHM 3/I0pOBbsl (IIO 3asBJICHMIO OOywaromierocs), a ajis
WHBAINJOB TAaKXXe B COOTBETCTBUHU C MHIMBUAYAJIBHOW NMPOrpaMMON peadMIMTAlMd WHBAINIA MOTYT
IIPeUIaraThCsl CIEAYIOIINE BapUAHThl BOCIPUATHS Y4€OHONH MH(POPMALIMU C YYETOM UX MHIUBUAYAIbHBIX
NCUXO(PHU3UUECKUX 0COOCHHOCTEH:

— CO3/laHH€ TEKCTOBOW BEpCHU JHOOOr0 HETEKCTOBOIO KOHTEHTa JJIsi €ro BO3MOXHOI'O
npeoOpa3oBaHus B albTEpHATUBHBIE (DOPMBI, YAOOHBIE IS Pa3IMYHBIX MOJIb30BATEICH;

— CO37aHUEe KOHTEHTA, KOTOPbI MOXKHO NPEACTaBUTh B Pa3IMYHBIX BUAAX 0€3 MOTEPH JAHHBIX
WIH CTPYKTYpPBI, MPEAYCMOTPETh BO3MOXHOCTh MAcIITAOMPOBAHMS TEKCTa U U300pakeHUi 0e3 morepu
Ka4yecTBa, PelyCMOTPETh IOCTYITHOCTh YIIPaBJIE€HUsI KOHTEHTOM C KJIaBUATyphl;

— CO37aHME BO3MOXKHOCTEH JUIsi 00y4aromuXxcss BOCIIPHHUMATH OJHY U Ty K€ MH(POPMALHUIO U3
pasHbIX HMCTOYHMKOB, HAlpUMEp, TaK, YTOOBI JIMLA C HapyLIEHUSAIMH CilyXa HoJdydaaud HHpopMauio
BU3YaJIbHO, C HAPYLIECHUSMH 3pEHUSI — ayHAIIbHO;

— IPUMEHEHUE NPOTrPAMMHBIX CPEJICTB, 00ECIEUMBAIOIIMX BO3MOKHOCTh OCBOCHHS HAaBBIKOB U
YMEHUH, POPMHUPYEMBIX IUCHUILTMHON (MOIYyJeM), 32 CUET aIbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE
BUPTYaJIbHBIX JJAOOPATOPUI U CUMYJISILIMOHHBIX TEXHOJIOTH;

— MPUMEHEHHE DJIEKTPOHHOTO OOydYeHUs, AMCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJIOTHH s
nepeayd HMH(GOpMalUKM, OPraHM3aLUU Pa3IMYHBIX (OPM HMHTEPAKTUBHOW KOHTAKTHOW pabOThI
o0ydJaromerocsi ¢ mpernojaBareieM, B TOM 4Kce BEOMHAPOB, KOTOPHIE MOTYT OBITh MCIOJIB30BAHBI IS
IPOBEIECHUS  BHUPTYQIbHBIX JIEKUUMH € BO3MOXXHOCTBIO  B3aUMOJCMCTBUS  BCEX  YYaCTHUKOB
JUCTAHIIMOHHOTO OO0Yy4YeHHs, NPOBEACHMUSI CEMHMHAPOB, BBICTYIUIEHUS C [JOKJIAaJaMU U  3alllUThl
BBINOJIHEHHBIX padoT, MPOBEICHHS TPEHUHT OB, OPraHU3alui KOJUIEKTUBHOW paboTHI;

— NpPUMEHEHHUE 3JEKTPOHHOrO0 OOy4YeHHs, JHMCTAaHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUH IS
opraHuzanuu (GopM TeKyIIEero U MPOMEeXYTOYHOIO KOHTPOJIS;

— YBEIMYEHHE MPOJOLKMTEIBPHOCTH CJayu OOy4yarouIMMcsl WHBAJIWJIOM WM JIUIOM C
OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS (OPM HPOMEKYTOUHOW AaTTeCTallMM IO OTHOLICHHIO K
YCTaHOBJICHHOW MPOJOKUTEIBHOCTH X CAAUU:

— IPOAOIDKUTEIBHOCTh CIauM 3auéTa MM 3K3aMeHa, MPOBOJMMOrO B MHCbMEHHOH (opme, — HE
6osee yem Ha 90 MUHYT;

— MPOAOJDKUTENBHOCTh MOJrOTOBKM OOYydYaroIlerocss K OTBETY Ha 3auéTe WIM 3K3aMeHE,
IIPOBOAMMOM B YCTHOM (opme,

— He 6osee ueM Ha 20 MUHYT;

— IPOAOKUTEIBHOCTh BBICTYIUIEHUS! 00YUaIOIIErocsl Mpy 3aliuTe KypcoBoi paboTel — He Oouee
yeM Ha 15 MuHyT.

98



JIuCcT M3MEHEeHUT U TOIIOIHEHUI

n/a

Bunnl noronnenuii u
W3MEHEHUH

Jlata 1 HOMep MpoOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 0JJOOPEHbI
HU3MCHCHUA U JOIIOJIHCHUA

[Toamucs (c
pactudpoBKoOi)
3aBeIYIOMIETO Kadeapoit
(3aBenyrouux Kadenpamu)
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