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1 IEJU OCBOEHUS YYEBHOM JUCHUTILIMHBI

[lenpro ocBOeHUs Yy4ueOHON MUCHUIUIMHBI '"Maremaruka" sBiIsSeTCS
BOCIIUTAHUE JOCTATOYHO BBICOKOM MAaTEMATUUECKOMN KYJIBTYPbI, PAa3BUTHE Y
CTYyJICHTOB IIIHPOKOTO KPYyrosopa B 0OJacTH MaTeMaTUKH W YMEHUS
HCI0JIb30BaTh MAaTEMaTHYECKUE METOJbl M OCHOBBI MAaTE€MAaTHYE€CKOTO
MOJICJIUPOBAHMUS JIISI PELICHUS TIPAKTUYECKUX 3aaY.

2 MECTO YYEBHOM JUCILUITIJIMHBI B CTPYKTYPE OOII
BIIO

Jlannas y4eOHash AWCIUIUIMHA BXOAUT B ECTECTBEHHOHAyYHBIM
oOpasoBatenbHbli MOIyNb EctectBeHHOHayuHbli Moaynb PI'OC-3 no
HanpapieHuto  noarotoBku  BIIO  09.03.01 «Mudopmatuka wu
BBIYMCJIMTENIbHAS ~ TEXHUKa»  mOpodwis  MOAroTOBKM  OakajgaBpOB
" ABTOMaTU3UPOBAHHBIE CUCTEMBI 00pa0OTKH MHGOPMALIMHU U YIIPABJICHUS
Meroapl, pa3BuUBaeMble B Kypce, SBISIIOTCS Oa30BBIMH TPH H3yYCHUU
ApYrux KOMIOHEHTOB LMKIa. Bmecte ¢ kypcom «MaremaTuka» CTyJE€HTbI

DTOU I'PYIIIBI U3YYalOT U APYyTUe MaTeMaTHYCCKUE JUCHUIIIINHBI
«Teopust BEpOSTHOCTEN U MAT. CTATUCTHKA», «Mart. JJOTHKA U TEOpUS aITOPUTMOBY
«JluckpetrHast MmatemaTuka» « Teopust PyHKINN KOMILIEKCHOW MTEPEMEHHOIN»



3 KOMIIETEHIIUN CTYAEHTA, ®OPMUPYEMBIE B
PE3YJBTATE OCBOEHHMS YYEBHOW JUCIUIIJIMHBI,
OXKNJAEMBIE PE3YJIbTATbI OBPA3ZOBAHUA n
KOMIIETEHIIUU CTYJAEHTA 110 3ABEPIIEHUU OCBOEHUA
IPOI'PAMMBI YYEBHOM JJMCIIUITIJIMHBI

JlaHHasT ~JAWCHUIUIMHA Y4YacTBYeT B  (OpPMHUPOBAHUM  CIICAYIOIIUX

KOMIIETEHIIU:

OKII-1 CniocoOeH NpuUMEHSTh €CTECTBEHHOOAYYHbIE HOOIIECHHKEHEPHBIC
3HAHUS, METO/bl MATEMATUYECKOTO aHAJIM3a U MOJEIUPOBAHMS,
TEOPETUYECKOTO U KCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS B
npodeccHoHaIBLHOM ACATEIBHOCTH,

YKE-1 CniocobeH ucnoyib30BaTh 3HAaHUSA €CTECTBEHHOHAYYHBIX
JUCLUUIUINH, TPUMEHSITh METOJIbl MATEMATUUYECKOT0 aHAIU3a U
MO/JICJIMPOBAHUS, TEOPETUYECKOTO M IKCIEPUMEHTAIBHOIO UCCIICAOBAHUS
B [IOCTABJIEHHBIX 33/1a4aX;

B14 dopmupoBanue riayOb0KOro NOHUMaHUS COUATIBHON POJIH
npodecCuu,MO3UTUBHON Y aKTUBHOW YCTAaHOBKH Ha IIEHHOCTh N30paHHOM
CIEIUaTbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K TPOQECCUOHATHEHON
NEeATEIIbHOCTH, TPYY;

B15 ®opMupoBaHue MCUXOIOTHYECKON TOTOBHOCTH K MPO(ecCHoHaTbHOM
JEeSTEeILHOCTH TI0 N30paHHO# podeccun.

B pe3ynbTare 0CBOCHUS JUCLUIUIMHBI CTYACHT JTOJIKEH:
3HaTb OCHOBHBIE MOHATUSI BEKTOPHOW M JIMHEMHOW aireOpbl, OCHOBBI
aHaTuTUYEeCKOM W auddepeHnaIbHOi Te€OMETPUH, OCHOBHBIC TOHSITHS
mudepeHIaTbHOT0 U HHTETPATHbHOTO UCUUCIICHUS.
YMEThb OPUMEHATH MATEMAaTUYECKUE METOAbl BEKTOPHOM U JIMHEUHOU
anreOpbl,  aHATUTUYECKOM  TreomeTpuu,  auddepeHImaIbHoro |
MHTETPAIBLHOTO WCYHMCIICHUS, TEOpHUI0 PAIoB U auddepeHiaibHbIX
YPaBHEHUM IIPU PEIICHUN KOHKPETHBIX NHKEHEPHBIX 3a/1a4.
Braners: meronaMu pelIeHUs] CUCTEM JIMHEMHBIX YPABHEHWM, METOJaMU
HAXO0XXJICHUS paHTa MaTPUIBl U 0OpaTHON MATPUIIbI, METOJAMH PEIICHUS
TUIIOBBIX 33]1a4 IO TEMAaM: MpsiMas Ha MJIIOCKOCTH, IJIOCKOCTh U MPSIMBIE B
MPOCTPAHCTBE, METOJAMU HCCIIEeIOBaHUA (PYHKIHMH M TMOCTPOCHHUS HUX
rpadUKOB, METOJAAMU PEIICHUS TUIIOBBIX 3aJa4 reOMETpUH U (HU3UKU Ha
OCHOBE MHTETPATIbHOTO MCUUCIICHUS, METOJJAMH PEIICHUSI OOBIKHOBEHHBIX
muddepennmanbHbix ypaBHeHui | u |l mopsaka, MmeTogamMu ucciae0BaHUS
CXOJIMMOCTH YUCJIOBBIX ¥ (DYHKIIMOHAIBHBIX PSJIOB.



JucummimHa wu3y4aercss 3 ceMecTpa W BKIIOYAET CIEAYIOIINE

pa3IeIbl:

MATPULIbl U CUCTEMBI JIMHEWHBIX YPABHECHUN,

OCHOBBI BEKTOPHOM anreOphl,

npsiMasi Ha TJI0OCKOCTH,

IJIOCKOCTH M TIPSIMBIE B POCTPAHCTRE,

KPUBBIE U TIOBEPXHOCTH BTOPOTO MOPSI/IKA,

muddepeHimanbHoe UCUUCIeHUEe GYyHKIMN OTHON IEpEMEHHOMH,
npuMeHeHne AudPepeHInanbHOT0 HCUUCICHUS I MCCIIEIOBAHUS
(GYHKIUNA U TOCTPOCHUS UX TPAPHUKOB,

UHTETPAJIbHOE HCYUCICHUE (QYHKIUMA OJHOM TMEPEeMEHHOM U €ro
OPUIOKEHUS,

(GYHKIIMY HECKOJIBKUX IEPEMEHHBIX, UX ONTUMU3AIMA,

YHUCJIOBBIC U (DYHKIIMOHATIBHBIC PSIIbI,

pan u unaterpan Oypeoe,

O0OBIKHOBEHHBIE MU (DHepeHIINATbHBIC YPaBHECHHUS,

cuctembl TudepeHIranbHbIX YPaBHECHUH.



4 CTPYKTYPA U COJAEPKAHME YYEBHOM TUCUUILIMHBI

4.1 1 cemectp

Buasl yueOHoM

OT4Y4€THOCTH
Henenn Tema NeSITeIbHOCTHU
Jlexuuu ‘ [IpakTuku ‘ CPC BU ‘ BbIJa4a ‘ crada
1-2 Marpuiibl, onpeneauTenu 2 4
" TP
3-4 Pemienust TMHENHBIX CUCTEM 2 4 2 H.
- o 20 Nel
5 OO6miee peleHre JIUHEHHOU 2 2
CUCTEMEI 6 H.
6-7 JleficTBUS HAJl BEKTOpAMU 2 2
8-9 CkamsipHoe, BEKTOPHOE, 2 4 TP
20 6 H.
CMEUIaHHOE MIPOU3BEACHUS Ne2
BEKTOPOB 9 H.
10-11 | ITpsmast HA TIIOCKOCTH 2 2 20 AKP Nol
12 [1mockOCTh B IPOCTPAHCTBE 1 4
13 IIpsimasi B mpoCTpaHCTBE 1 2
14-15 | Jluaum 2-ro nopsjka 2 4
16 [ToBepxHOCTH 2-TO IOpSIKA 1 4 21 TP
17-18 | IIpeoOpa3oBanus miockocT u | 1 4 Ne3 11 n.
npoctpanctBa.  llpuBenenue )
JUHAA WU TIOBEPXHOCTEM 2-TO
Mmopsiika K KaHOHHUYECKOMY
BUJTY 18 ©u
Hroro: 18 36 | 81 |4TP, JK3aMeH
2 AKP

TP Nel «Marpuusl. JInHEHBIE CUCTEMBDY,

TP  Ne2 «BexTopsbr»,

AKP Nel «IIpsimas Ha IIIOCKOCTIY,
TP  Ne3 «JIuHMM 1 TOBEPXHOCTHY.




4.2 2 cemecTtp
Bunbl yueOHOM )
Henenn Tema e TeTbHOCTH OrarHOCTS
Jlexuuu ‘ IIpakTuku ‘ CPP BUJI ‘ BBIAHA ‘ claHa
1 [Ipenen mocienoBaTeIbHOCTH 2 4 TP 1n
2-3 [Ipenensr hyHKIMU 4 4 14 | No4 '
4 HenpepbIBHOCTh QYHKITHH 2 2 4 H.
5-7 ITpoussoanas ms f(x) 2 4
8 Okcrpemym f(X) 2 2 TP
9 Hccnenosanne f(X), mocrpoenue | 2 4 16 | Ne5 5H
e€ rpaduka
10 3amaun onTumu3aiuu f(X) 2 4 10 1.
11 Heonpenenéuupiii " 4 2
ONPEICIIEHHBIA NHTETPAJIBI
12-13 | 3amena EepPEMEHHOM u| 4 2
VHTETPUPOBAHUE II0 4YacTsIM B TP
WHTErpajgax 17 Ne6 1la.
14-15 | Beiuucienus uHTErpaioB 4 2
16-17 | [IpuMeHeHus UHTETPAJIOB 6 2
18 Heco6cTBeHHBIE MHTETPAJIBI 2 2 18 n
Uroro: | 36 36 | 34 |47|3TP JK3amen

TP Ned «ITpenensl, rpaduku 1 HENPEPHIBHOCTD (PYHKITUN.
TP Ne5 «IIpousBoaHas GyHKIIMU OJHOW MEPEMEHHON,

TP Ne6 «MuTerpupoBanue».




4.3 3 cemecTp

Buasl yueOHoM .
Henemn Tema NeSTETLHOCTH OTueTHOCTE
Jlekunn ‘ IIpakTnkn ‘ CPC BU ‘ BbIJa4a ‘ crada
1 CXO0aMMOCTb YUCIIOBBIX PSJIOB 2 2
TP
2 DOYHKIMOHAIBHBIE PSIJIbI 2 2 8 No7 2 H.
3-4 | IlpuMeHeHne CTENIEHHBIX PSI/IOB 2 4 j 5 H.
5-6 | Psan @ypbe u unterpan Oypne 2 4 6 AKP Ne3
7-8 | dyHKUMH HECKOJIBKUX 1 4 TP -
nepemMeHHbIX (DHIT) 6 Ne8 '
8-9 | Oxcrpemymbr @HIT 1 4 10 1.
10-12 | AY nepBoro mnopsaka 1 4 8 TP 10 1
Ne9 " 1128,
13 Jioay 1 2 6 AKP Ne4
14 JJIHAY 2 2 TP
15 | Ananus MEXaHUYECKUX u 2 2 9 13 1.
N Nel0
AJIEKTPUUECKUX KOJIeOaHUM 16 H.
16-17 | Cucremsr 1Y 1 4 7
18 | Ananus KoseOaHui aeyx | 1 2 AKP No5
byHKIUH
Hroro: 18 36 54 |4TP, IK3aMeH
3 AKP

TP Ne7  «YucnoBble 1 GyHKIIMOHAJIBHBIE PSAIBIY,

AKP Ne3 «Psan @ypwey,

TP Ne8 «DyHKIIMN HECKOJIBKUX IEPEMEHHBIX)

TP Ne9 «Jlud. ypaBHeHuUs IepBOro NopsiaKa»,

AKP No4 «JIuneiitnbie 0THOpOAHBIE AU(D.ypABHEHUS
TP Nel0 «JInHetiHbIe HEOTHOPOAHBIC AU(). YPABHECHUS,
AKP No5 «Cuctemsl 1ud.ypaBHEHHIN

O6mas Tpya0&MKOCTh TuCHUIUIHHEI cocTaBisgeT 13 exuauir 3ET,
468 4gacos.




5 COAEPKAHUE KYPCA

5.1 Conep:xkanme 1 cemecTpa

MatprudyHoe UCUUCTIEHUE
OmnpenencHue MaTpull, WX CpaBHEHHE, TPAHCIOHWPOBAaHHE, YMHOXKCHHUE  HA

YHCII0, CyMMa U Pa3HOCTh, IPOU3BEICHNUE MATPHII.

2. OmpenenuTeny BTOPOTO U TPETHEro MOPSIKa: ONpeaeTieHUE, TPABUIIO BRIYUCIICHUS
U OCHOBHBIC cBoiicTBa. [loHSATHE MHHOpa W aireOpanvdeckoro JOTOTHEHHUS
AJIEMEHTA, PACKPBITHE OMPEACIUTEINS [0 CTPOKE HITU CTOJIOIY.

3. Ob6miee ompeneneHUe OMpeaeIUTeNs N-T0 MOpsAaKa. 3aada O pacCTaHOBKE JaIeh
Ha IIaXMaTHOH JOoCKe. Beruncienne onpeaenuTens 4eTBEPTOTO MOPsAKa.

4. OOpaTHasi MaTpHIIa: ONIPEIeIICHIE, TEOpeMa O CyIIECTBOBAHUHN 0OPaTHON MAaTPHUIIBI
(cmoco6 HaxoxkaeHus A1), npoBepka IOIydEHHOTO PE3yIbTaTa.

=

Peurenust cucrtem JIMHEUHBIX YPABHEHUM

5. CucreMa JIMHEWHBIX ypaBHEHWH, ompeneneHue ee pewmeHud. Merton Kpamepa
HaxXOXXJCHUS pPEIICHUM JMHEHHOM cucteMbl. Teopema Kpamepa. Marpuunas
3aIIACh JIMHEWHOW CUCTEeMbl. MaTpUYHBINA METO HAXO0XKACHHS PELICHUS JIMHENHON
CUCTEMBI.

6. Merong l'aycca u JKopmana-T'aycca pemienuss nuHeiHoi cuctembl. Chydau
€MHCTBEHHOTO PELICHUS, MHOXKECTBA PEILICHUN U OTCYTCTBUS PELICHUMN.

7. OnHOpOJHAs JIMHEWHAsI CUCTEMa, CYIIECTBOBAHUE €€ HETPUBUAIBHOTO PEIICHUS,
0a3uCHbBIC U CBOOOJIHBIE IEPEMEHHBIE MIPU ITOM.

BekropHoe ncuucienue

8. CkaysipHbIe U BEKTOpHBIC BelMInHbI. CIocoObI 3a/1aHMsI BEKTOPOB. JleiicTBUS Hax
BEeKTOpaMu (TpaUyecKu): CpaBHEHUE, YMHOXKEHUE HAa YUCIIO, CyMMa U Pa3HOCTb.
OCHOBHBIE CBOMCTBA ACUCTBUI HaJl BEKTOPaMHU.

0. JluHeiitHasT 3aBUCUMOCTh CHCTEMBI BEKTOpPOB. Pa3sMEpHOCTh BEKTOPHOTO
mpocTpaHCcTBa (MPSMOM, TJIIOCKOCTH, MPOCTpaHCTBa). AGUHHBIN Oa3uc, apuHHBIC
KOOPJMHATHI BEKTOPA, HAXOKAEHUE UX T€OMETPUUECKH.

10. CkansipHoe NPOU3BEIECHUE BEKTOPOB: OINPEICIICEHUE, OCHOBHBIE CBOMCTBA.
Kocunyc yrna mexnay Bekropamu. Moayis Bekropa. [Ipoekuus BekTopa Ha OCh.
11. JlexapToBa cucTeMa KOOpJMHAT, Oa3MCHbIE BEKTOPHI. J[eKapTOBBI KOOPAUHATHI
BEKTOpA, 3aIIUCh BeKTOpa uepe3 OaszucHble. CBA3b TOUEK U BEKTOpOB. CpaBHEHUE,

YMHOKEHHE Ha YUCII0, CyMMa, Pa3HOCTh BEKTOPOB B KOOPAUHATHOM (hopMme.

12. BeiBecTM TIPaBWJIO CKaJsPHOTO TPOU3BEJACHHUS BEKTOPOB B JIEKAPTOBBIX
KoopAauHaTtax. Moaysib BEKTOpPA, PACCTOSIHUE MEXKAY TOYKAMU M Yroid MEKIY
BEKTOpPaMHU B KOOPJAMHATHOM (hopMme.

13. IIpaBas Tpoiika BeKTOpOB. BekTOpHOE MPOU3BEAECHHUE: ONPEEIEHNE U OCHOBHbIE
CBONCTBA, TEOMETPUUECKUIN CMBICII, CHHYC YTJla MEXIy BEKTOPAMH.

14. BeiBecTH BEKTOPHOE MPOM3BEACHHE JIBYX BEKTOPOB B KOOpAMHATHOU (opme.
[Inomaar TpeyroibHUKA, 3aJaHHOTO KOOpPAMHATAMH BEPIIMH C MOMOIIBIO
BEKTOPHOT'O IIPOU3BEICHMUS.

10



15. CmemiaHHOe TPOM3BEACHUE: OIpeeIeHHEe, OCHOBHBIE CBOWCTBA M TPABUIIO
BBIYUCJICHUS B KOOPJAMHATHOM (opMe, TEOMETPUYECKUM CMBICI, MpOBEpKa
JIMHEWHOU 3aBUCUMOCTH.

IIpsimas Ha MIIOCKOCTH

16. CrnocoObl 3a1aHusl TUHUH Ha TUIOCKOCTH, ITOBEPXHOCTH M JIMHUU B TPOCTPAHCTBE
o Jlexapry u XKopnany. [lonspras cucrema KoopAuHar.

1/7. YpaBHeHus mpsiIMOM Ha TUIOCKOCTH: BEKTOPHOE, MapaMeTPUUYECKOoe, Yepe3 JBE
TOYKH, KaHOHUYECKOE, C YTJIOBBIM KO3(PHUIIMEHTOM, oO0Iee, B OTpe3Kax H
HOpMasbHOEe. CBSI3b HAMPABISIONIETO K HOPMAILHOTO BEKTOPOB MPSMOIA.

18. BzauMHOe pacmoJOKEHUE JBYX MPSIMBIX Ha IUIOCKOCTH (IO ypaBHEHUSIM),
napajuieNbHOCTh, NEPIEHANKYIIPHOCTh, TOYKa mepecedeHus. PaccrosHue oOT
TOUYKH JI0 MPSIMON. YTOJI MeXy ABYMs NpsiMbIMU. [Ipoekiius TOuky Ha NpsSMYIO.

[imockocTh 1 mpsiMasi B TPOCTPAHCTBE

19. VpaBHeHHUsI IJIOCKOCTU B IPOCTPAHCTBE: BEKTOPHOE, ITapaMETPUIECKOE, Yepe3 TPH
TOUYKHU (TOUYKY U JIBa HAIPABJISAIOLIMX BEKTOpa), oOlIee, B OTpe3Kax U HOpMaJIbHOE

20. CBsi3p HOPMAJIBHOTO M HANpPaBISAIONIMX BEKTOPOB IUIOCKOCTH. B3ammnoe
pacmoyioKeHHe IUIOCKOCTeW  (MapajienbHOCTh, COBMAJICHUE, TIEPECEUCHHE,
MEPIEHIUKYISIPHOCTD) TI0 YPaBHEHHUSIM. PacCTOsIHHE OT TOYKH 70 TNIOCKOCTH. YTOI
MEX/TY TUIOCKOCTSIMH.

21. VpaBHEHHUs MPSMOM B MPOCTPAHCTBE: BEKTOPHOE, MapaMeTpHUuecKoe, Mo JIBYM
TOYKaM, KAHOHMYECKOe, 00111ee, 4epe3 MPOEKTUPYIOIIUE TUIOCKOCTH.

22. B3auMHOE PacIooKeHHUE NMPSMON U MIIOCKOCTU: NMapaJIeIbHOCTh, IEPECEUECHHUE,
NEPIEHANKYIAPHOCTh, MPOEKIHUs TOYKH Ha IUIOCKOCTb, CHUMMETPHUS TOYKH
OTHOCHUTEJIBHO IJIOCKOCTHU. YTOJ MEX]Y MPSAMOU U MIIOCKOCTBIO.

23. B3auMHOEe pacrnojoXeHUe ABYX MPSAMBIX B IPOCTPAHCTBE IO YpPaBHEHUSIM:
nepeceyeHue (Touka NepecevyeHus), NapajuieaIbHOCTh (PacCTOSHUE), CKPELIMBAaHUE
(HauMeHbIIIeEe PACCTOSIHUE).

JIvHMY 1 TOBEPXHOCTH BTOPOTO MOPSAIKA
24. Dnmurc: onpeaeneHne, KAHOHUIECKOe ypaBHEHNE, CBOWCTBA, MMOCTPOEHHE.
25. Tunepbomna: onpeeneHrne, KAHOHMYECKOE YpaBHEHHE, CBOMCTBA, MOCTPOCHHUE.
26. ITlapaGona: onpeneneHne, KAHOHUIECKOE ypaBHEHUE, CBOWCTBA, MOCTPOCHHE.
27. OOmiee ypaBHEHHE JIMHWHM BTOPOTO TOPSJIKA, MPUBEACHHE K KAaHOHHMYECKOMY
ypaBHEHUIO 10 001IeMy (TIpy OTCYTCTBUU X-Y) BBIICIEHUEM ITOJIHBIX KBAPATOB.
28. JlupexTopuaibHOE CBOMCTBO JIJUIAICA W THMIEPOOJIBI, MPABUIIO HAXOXKICHUS HX
KaHOHWYECKOTO YPaBHEHUS.

29. HaxosxneHue ypaBHEHUS OKPYKHOCTH 110 TPEM TOUKaM.

30. Kmaccudukanmsi THHUA BTOPOTO TOPSAIKAa Ha IUIOCKOCTH. llvwnmmHIpuveckue u
KOHUYCCKHEC CCUCHHUSI.

3l. Kanonwdeckue ypaBHCHHMS M JCKH3BI ITOBEPXHOCTEH BTOPOTO TOPSIKA:
AJUIMTICOU 1A, TUTIEPOOJIOUI0B, TapabOIOUI0B.

32. JluneityaThie OBEpXHOCTH (rumnepOosions u napabdosnoun). Hunuuapuueckue u
KOHHUYeCKHe moBepxHocTu. Knaccudukaiys moBepXHOCTEH BTOPOTO MOPSIIKA.
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DYHKIMHA OJHOU IEPEMEHHOU
36.0npenenenue (QyHKIMKA OTHOM TEPEMEHHOM, crocoObl ee 3amaHus. OOpaTHas
byHKIMSA, CBSI3b rpa)uKOB B3aUMOOOPATHBIX (DYHKITUH.
37.0cHOBHBIC AJIeMEHTapHbIE QYHKITNH, UX TPAQHUKU 1 OCHOBHBIE CBOMCTBA.
38.IIpeobpazoBanus, Baustone Ha rpaduk pynkmuu (f(x)+c, f(x+c), c-f(x), f(c-x),
[f(X)|, f(jx-c|]). I'paduku muHeitHOI, MapabOIMIECKON, TPOOHO-THHEHHON
Gynkmmii 1 Yy=A-sin(o- X + mq ).

12



5.2 Conep:kanme 2 cemecTpa

[Ipenen u HEMPEPHIBHOCTh (PYHKIIMK OJHOM MEPEMEHHOM

1. Onpenenenre YMCIOBOM TOCIIeOBATENBHOCTH U €€ nipenena. CBoMcTBa MpeesioB
MOCJEN0BATEIBHOCTH.

2. Onpenenenue npezena GyHKIUU B TOuke. beckoHeuHbI TIpenen 1 npeaen Ha
6eckoHeyHocTu. CBOMCTBA MPE/EIOB.

3. beckoneuno manas ¢pyukuus (bM). CpaBuenue BM: skBuBaneHTHOCTH, CUMBOJ "0".
Jloka3aTenbCTBO MEPBOTO 3aMEYATENIBHOTO Mpeesa, ero npuMeHeHue. OCHOBHBIE
3KBHUBaJICHTHOCTU bM B npezenax.

4. beckoneuno Oonbimas ¢pyHkuus (bb). CpaBHenue bBb: 3KBUBaIE€HTHOCTH, CUMBOJI
"O". llIkana bb npu X —o0, €€ NpuMEHEHUE.

5.Ces3p BM, bb u npyrux ¢yskuuid. OCHOBHBIE BUIbI HEOINPEIACICHHOCTEH B
npenesnax, CnocoObl UX pacKpbITHs. BTopoii 3aMeuaTenbHbIi npeies, IpaBuiio ero
IPUMEHEHUS.

6. HenpepplBHOCT, (QYHKIIMM B TOuke. YacTHuUHbIE TMpenenbl, HX CBA3b C
HENpepbIBHOCTHIO. TOUKM pa3pbiBa PYHKIMH, UX KJIacCU(DUKALINAL.

/. HenpepbIBHOCTh OCHOBHBIX 3J€MEHTapHbIX (yHKIUI. CBONCTBa HEMPEPHIBHBIX B
TOYKE (PYHKIUH.

8. CBoiicTBa HENMPEPHIBHBIX HA OTpe3Ke (PyHKINH (C TOKA3aTEIbCTBAMH):

COXpaHEHUE 3HaKa, OrPaHUYEHHOCTbh, TIOCTHKEHUE HAMOOIBIIETO U
HAMMEHBIIETO 3HAYCHHUH, MOUCK KOpHS f(x)=0 MeTomoM MONIOBUHHOTO JEICHNUS,
IIPOMEKYTOUHBIE 3HAYEHUSI HA OTPE3KE.

HuddepennuanbHoe UCUUCIICHUE PYHKIIMA  OJHOM MEPEMEHHOM

9. IlpousBomnas ¢ynkumuu f(X): ompeneneHwe, TEOMETPUUECKUA CMBICI C
ypaBHEHUEM KacaTeIbHOW U HopMand, ¢usnueckuii cmbici. CBoiicTBa
POU3BOAHBIX.

10.TTpowusBoaHbIe OCHOBHBIX (GyHKIui (x", @, In(x), sin(x), cos(x) ) ¢
J0Ka3aTeIbCTBAMH.

11.ITpupamenue muddepenunpyemoit pyHkimu, nouarue quddepeHnnana u ero

CBSI3b C MPOU3BOAHON. ['eomeTpudeckuii cmbich nuddepeHunana.

NuBapuantHoCcTh (hopmbl quddepennnana, ero npuMeHeHHe B MPUOIMKEHHBIX
BBIUMCIICHUSIX.

12.TIpousBoaHast oOpatHoO# pyHKIMK. BeIBe1eHNe mpon3BoaHbIX arcsin(x), arctg(x).
[TpousBoaHast HEIBHO 3aJaHHON (DYHKIIUH.

13.JIorapudmuueckoe muddepenuupoBanue. [lonsarue runepdbonmdeckux GyHKINM,
UX TPOU3BOJIHBIE.

14.CgoiictBa nuddepeHnupyemMbix Ha oTpeske QyHkiui: Teopembl Depma, Poss,
Jlarpanxa n Komn

15.T1pousBoansie u auddepeHimans Beicmx nopsakoB. @opmyna Teinopa, e€

K02 PUITMEHTHI U OCTaTOYHBIN uiieH B popmax [leano u Jlarpamxa.

16. Paznmosxxenwust Sin(X), cos(x), €%, In(1+x), (1+x)" no ¢hopmyne
Maknopena.

17 TIpomsBognbie Yx'(X), Yxx"(X), Yaxx" (X) ... 11 GYHKIMH, 3a1aHHON
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napaMeTpUUYECKH.

18.0Onpenenenne Touku 3xkcTpemMmyma. CBsi3b MOHOTOHHOCTH (DYHKIIMH U 3HAKa €€
npousBogHoi. Teopema depma (HEOOXOAUMOE YCIOBUE TOUEK IKCTPEMYMA).
JlocTaTOuHBIE YCIOBUS HKCTPEMyMa!

a) ¢ IOMOUIBIO 3HaKa NEPBON NPOU3BOIHOM;
0) ¢ TOMOIIIbIO MPOU3BOAHBIX CTAPILIUX MTOPSIKOB.

19. AnropuTM HaxXO0XJIEHUS TOYEK IKCTpeMyMa. Brruucinenrne Haubobero u
HAaUMEHBIIIETO 3HAYCHUU (PYHKIIMHM HA OTPE3Ke, MPUMEPHI 3a/1a4 Ha HAXOXKJICHHUE
HauOOJIBIIET0 U HAUMEHBIIETO 3HaUYeHUN (QYHKIIUU OJHOU MEPEMEHHOM.

20.0Onpenenenue BBIMYKIIOHN (BOTHYTOM) Ha oTpe3ke GyHKIUN. CBS3b BBHITYKIOCTH

CO 3HAaKOM BTOpPOH MPOU3BOJHON. AJTOPUTM HAXOXKICHHS TOUEK mepernoa.
21.ITpaBuiio Jlonurans pacKpeITHs HEONPEACIEHHOCTEN B IIpe/Ieax.

22 .IlonsiTie acuMOTOTHI rpaduka GYHKIIHHI, UX BUIBI U CIIOCOOBI HAXO0XKICHUS.

23.00umit 1ian uccneaoBaHus GYHKIUNA U TOCTpOeHUs rpaduka QyHKIIUH.

HNuTerpupoBanue

24. Onpenenenue nepBoodpasHoit as f(X) Ha [a; b], TeopeMa o AByX
nepBooOpazubix. Heonpenenennsiit unrerpan (HN), ero ocHoBHBIE CBOMCTBA.
Tabnuia OCHOBHBIX MHTETPAJIOB.

25.0npenenennbiii uaTerpan (ON) musa f(x), kak nmpemen HHTErPaIbHBIX CYMM, €T0
OCHOBHBIE CBOICTBA, TEOpEMa O CPEIHEM.

26.HuTerpain ¢ mepeMeHHBIM BEPXHHUM IMPEAETIOM, TEOPEMA O €r0 MPOU3BOAHOM.

27.@opmyna Herotona-JlelGuuma.

28.3amena nepemenHoit B HU u OU.

29.UuTerpuposanue no yactsasm B HU, OU, ocHoBHBIE CiIy4au.

30.Brruncnenue HekoTopbix HY MeToioM HeomnpeaeneHHbIX KO3 GUIIUEHTOB.

31. IpoOHo-pannonanbHast GyHKIIHS, aITOPUTM €€ PA3JIOKEHUS HA CYMMY
AJIEMEHTapHBIX JIPOOEH:

a) BBIJICJICHUE 1IEJION YaCTH, aTOPUTM "JIelIeHUs] CTOIOMKOM";

0) pasnokeHre MHOTOYJICHA Ha HEPUBOUMbIE MHOKUTEITH, KPATHOCTh KOPHS;

B) METOJI HEOIPENEIEHHBIX KOA(DPHUITMESHTOB PA3IOKEHHUS HA IIEMEHTAPHBIE IPOOH.

32.WnTerpansl OT 3yeMeHTapHbIX Apobeii. OOmuii miian HHTETpUPOBaHUS IPOOHO-
paIrMoHANBHBIX (PYHKITHH.

33.MHTETpaNBl OT TPUTOHOMETPUYECKUX (PYHKITUI: IEPEUUCITUTHL OCHOBHBIC CITy4an
¥ CIIOCOOBI MHTETPUPOBAHMS JAHHBIX HHTETPAJIOB.

34.UnTerpansl oT uppanuoHanbHbix QyHkwid. [Tpumepsr "Hebepymmxcs"
HWHTETPAJIOB.

35.Haxox1eHre mionaayd KpUBOJIUHEHHONM Tpaneuy 1 TI0Ma e MIIOCKUX Gpuryp
¢ nomoibsio ON (orpanndenusix Yi=Ffi(X); mapamMeTpuyecku 3aJaHHBIMH).

36.1Lmomnranp kpuBoJIMHEHHOTO cekTopa. Haxoxknenue momanu Gurypsl B
MOJISIPHBIX  KOOPJIMHATAX.

37.00wmeM Tena no nonepeuHbiM ceueHusiM. OO0beM Tesa BpaieHus ¢ momortibio OU.

38.HecoOcTBennsbIit uaTerpai 1 poaa, onpeaenieHne u KpUTEPHH €ro CXOAUMOCTH.

39.HecoOcTBennniit uaterpai |l poaa, onpenenenne u KpUTEPUH €ro CXOAUMOCTH.
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5.3 Conep:kanme 3 cemecTpa

YucnoBble U GyHKIUOHAIBHBIE PSIJIbI
1 Ol'[peI[CJIeHI/IC YUCJIOBOTIO psAad, €TI0 HaCTUIHBIX CYMM U CYMMBI, CXOJAUMOCTH U
PacxoauMOCTH. CXOI[I/IMOCTB FGOMCTpH‘ICCKOﬁ Imporpeccumn, €€ Cymma.
2 HpI/ISHaKI/I CXOAUMOCTH YHCIIOBOI'O psAaa: HCO6XOHHMBIﬁ, CPaBHCHUA U

. 1
O9KBHUBAJICHTHOCTHU, HHTCI'PAJIBHBIN U CXOOUMOCTD z—p . I[aﬂaM6epa u Komm.
n

3 3HakorepeMeHHbIN 1 3HaKo4Yepeayronuiicss psabl. Teopema JleliOnuna (mpu3Hak
JleitOHuUIIa) O CXOAMMOCTH 3HAKOUEPEIYIOIIETOCS PsAla U OLEHKE €r0 CYMMBI.

4  OyHKIMOHAIBHBIN PsJl, ONPEEICHUE ero 001acTi cxoauMocTu. CTeneHHON Psij.
Teopema AGensi, UHTEPBA U PaANYC CXOAUMOCTH CTEIIEHHOTO psifia.

5 Tlounennoe auddepeHnrnpoBaHre U HHTETPUPOBAHUE CTENIEHHOTO Psijia,
BBIYHMCIICHHE CYMMBI CTEIIEHHOTO PsAJla CBEIEHUEM K NT€OMETPHUUECKON MPOrpecCuu
(1mm gpyromy pszy).

6 Psansr Teitnopa u Maknopena, ux koddduimeHTsl. Pa3noxeHus: B CTeNEHHON sl
sin(x), cos(x), e* , In(1+x) u ap. OreHKa NOrpeIHOCTH.

[ Ilpubnu>xeHHbIE BBIYUCICHUS YUCEN € U T, BBIYUCICHUS ONPEACICHHBIX
MHTETPAJIOB C MOMOIIbIO CTENEHHBIX PSAIOB.

Psn u uaterpan @ypoe

8 Ao6cTpaktHblil psag Oypbe npu 3a1aHHOM CKAJIIPHOM MPOU3BEACHUN (QYHKITHH,
MIPOBEPKA CUCTEMBI (PYHKIIMI HA OPTOHOPMHUPOBAHHOCTh, KO (PULIMEHTHI PsAa;

9 IlpoBepka OPTOrOHAIILHOCTH TPUTOHOMETPUUECKOM CUCTEMBI (DYHKIIMIA Ha OTpE3Ke
[-7; 7], mopmel Takux QyHKuMH, KO>(pPUUUEHTH psAa NPH  CKAIIPHOM

VA

npousseneHun | ( X ) ° g( X) = I ( f ( X) . g( X )) dx . TpuronomeTpudeckuii ps
-

®ypoe a4 3anannoit Ha [—77; 7] dyHkmm.

10 KycouHasi HEnmpepbIBHOCTh M KycOYHasi MOHOTOHHOCTh (pyHkiuu. Teopema o
pasnokUMocTH (QYHKIIMU B TpUrOHOMeTpuueckuii psjg ®ypee Ha [—7; 7] u ero
cymme. Yactuunas cymma psiga Oypbe Kak HaJT0KEHUE TAPMOHUK.

11 Tpuronomerpuueckas cuctema pynkuuii Ha [—L; L], Bun psaga ®@ypee no Hum,
ero ko3¢ dunmenTsl. Teopema 0 paznoKUMOCTH (PYHKIIUU B TPUTOHOMETPHUUECKUI
psan @ypee Ha [—L; L] uero cymme.

12 Paznoxenue B psag Oypbe 11t YETHBIX, HEUETHBIX M MEPUOINUCCKUX (HYHKITHH.
[lepuonuyeckoe NPOIOKEHUE 3aJaHHON Ha OTpe3ke (YHKIIMM HAa YHCIOBYIO
npsamyto u psang Oypee mis vee. Psag Oypwe it dyHKIMH, 3a7aHHON HA TIOJIOBUHE
Iepro/ia, €€ pas3iokKEHUE M0 CUHYCaM U 10 KOCHHYCaM.

13 Uurerpan @ypwe kak mpenen maid psaga @ypee npu L —>oo. Tpu pa3inyHbIX
cnocoba 3amucu uHTerpaiga @Dypbe. TpUrOHOMETpUYECKHE W TIOKA3aTEIbHOE
npeobpazoBanue Oypre u 06patHOro npeodpazoBanus Oyphe.

JuddepenunanbHOE HCUUCITICHUE
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CDYHKHI/II/I HCCKOJIbKUX IICPCMCHHbIX

14.061acTh HECKOJIBKUX NTEPEMEHHBIX, OKPECTHOCTH TOUKU. OTKpBITas U 3aMKHYTast
00J1aCTH HECKOIBbKUX NIepeMeHHbIX. DyHKIMKN HecKoJIbkuX nepeMennbix (OHII):
omnpejeneHue, crocoonl 3aganus. ['eomerpuaeckuii cMbicn Z=f(x,y), auHHH
YPOBHSI.

15.ITpenen @HII B Touke. HenpepriBHOCTE @HII B TOuke. OCHOBHBIE CBOMCTBA
HenpepbiBHbIX OHII.

16.0Omnpenenenue yactHoM npoun3BogHo OHII, mpaBuia uX BEIYUCICHHS.
['eomeTpudeckuii  CMBICI YaCTHBIX MPOU3BOAHBIX misi Z=f(X, y). YpaBHeHue
KacaTeJIbHON MJIOCKOCTH U HOPMAJIH.

17 .Ilomusiii quddepennnan @HIIL, cBa3b ¢ Af, uHBapHaHTHOCTH €ro (HOPMEI.
[Tonnas mpousBojHas Mo nepeMmeHHoi t. [TponsBoHass HEIBHOM (PYHKITUH.

18.IIpousBoaHas no HanpasieHuto. [ pagueHT GyHKIIUN: ONIpenesieHue, MpaBuiia
BBIYMCIICHHMS], CBSI3b C TPOU3BOAHON 10 HAMNPABJICHHIO U C JIMHUEH
(TOBEPXHOCTHIO) YPOBHSI.

19.YacTHble POU3BOAHBIE BRICIIUX MOPAIKOB. Teopema 0 cMemaHHbIX
npousBoaHbIx OHII. [luddepenmans Beiciumx nopsaakos s OHII, ux
ko3 umments as f(x, y) (Tpeyrompauk [Tackans u 6uaom HproToHa).
®opwmyna Teinopa nns OHIL. [TpubnvkeHHbIe BBIYUCICHUS.

20.Touku 3xctpemyma OHIIL. Heobxomumoe ycioBue sxctpemyma. JlocrarouHoe
yCJIOBHUE SKCTpeMyMa B obOmiem Buzne U i f(x, y), XapakTep skcTpeMyma.

21.Ycnousiii sxkctpemyM OHIL. Meton MHOkuTenel Jlarpanxka u MmeTot
[IOJICTAHOBKH.

22.HaxoxaeHue HanboJpIero ¥ HauMenplrero 3nadeHnii ®HII B 3aMKkHyTOM
orpaHu4eHHoN ob6sacTy (TU1aH).

23.Meton nanmenbiux kBajapaToB (HK). Haxoxnenne ko3 puiimenToB mTMHeHHOM,
napabonuveckoil pyHkuuii u ap. merogom HK.

24.TTocTaHOBKAa 3a/layd  MaTeMaTHYECKOTO TMpOoTrpaMMHUpOBaHUsA. Bua 3amaun
nuHeHoro nporpammupoBanus (3JII1), BeIMyKIOCTh 001aCTH €€ pelieHu .

25.I'padmueckuit merox pemenus 3JII1.

Juddepennuanbabie ypaBHEHUS IEPBOT0 MOPsIAKA
26.00m1ue noustus Teopuu auddepennuansabix ypasaenuit (AVY): 1Y, ero
pelieHre, 00IIee U YaCTHOE PeIlieHus], HaualbHble 1 KpaeBble YCIIOBUS,
UHTErpanbHas kpuBas, 3anada Komm. Teopema Komm nns Y 1 nopsnka.
27. 1Y ¢ pa3aeneHHbIMU U pa3IesSOIIMMUCS IEPEMEHHBIMU, UX PELICHHUS.
CBeneHue TEKCTOBOM 3a/1auu K peuieHuto Y Ha npumMepe 3agauu o pacrnaje
pazusi ¥ 0O HEMPEPHIBHOM PACTBOPEHUU COJM (WIJIM IPYTroi 3a1aun).
28.01H0poaHbIe PYHKIMU ABYX NepeMeHHbIX. OOIIKKA BUJT U TIPABUIIO
UHTErPUPOBAHUS OJTHOPOIHBIX AU(.ypaBHEHUIN. Y paBHEHUS, IPUBOASIIMECS K
OJIHOPOJHBIM, X UHTETPUPOBAHUE.
29.JIuneninpie 1Y nepBoro nopsiaka, Metoabl bepHyiu u Bapualum NoCTOSSHHON
JUTSl ©X UHTETPUPOBAHUS.
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30.¥YpaBuenue bepHymiu, ero MHTErpUPOBAHUE HEMOCPEICTBEHHO U CBEJEHUEM K
muHernHoMy Y.

31.DyHKIIMU HECKOJIBKHMX MIEPEMEHHBIX: TeoMeTpuueckuii cMbica Z=f(X; y), dacTHbie
IPOU3BOIHBIE, TOJHBIN nuddepeniua, rpagueHT. CMelaHHble MPOU3BOHBIE.

32.YpaBHeHUe B MOJIHBIX AuddepeHuanax: oomui BUl, TPaBUiIO HUHTETPUPOBAHUS
U GU3HYECKUI CMBICTL.

33.MeTtob! Ditniepa U M30KIUH NPUOIMKEHHOTO MTOCTPOCHUS HHTETPATbHBIX
KPUBBIX.

Juddepeninmanbabie ypaBHEHUS CTapIIUX TOPSIKOB

34. 1Y n-ro nopsinka. Crnyuyau J[Y, 1onmyckarommx MOHWKEHHE MOPSJIKA.

35. Jluneiinoe 1Y n-ro mopsiaka: oOIIHii BUJI, CBOWCTBA PEIICHUH, CTPYKTYpa
00111eTO peIICHHUS.

36.JIunelinas 3aBUCUMOCTh cUcTeMBI PyHKIMH. Onpenenutens Bpounckoro. Teopema
0 CBSI3M ompenennTesii BpOHCKOro ¢ JTUHEWHOW 3aBUCUMOCTBIO PELICHUIM
TuHEHHOTo oiHOpoHOoTo JIY. dyHIaMeHTallbHasE cucTeMa pelieHui 1 oo1iee
pELICHUE IIPU ITOM.

37. Jluneitnoe omHopoanoe Y ¢ mocTosHHBIMU KO3 HUITMEHTAMU: OO BH/I,
MeTOJ] Dilliepa ero pelleHus, XapakTepucTuieckoe ypaBHeHue. OO1iee pelieHue
TuHEWHOTO Y npH U3BECTHBIX KOPHAX XapaKTEPUCTHUECKOTO YPABHEHHUS:

a) KopHu neiicTBUTENbHBIC, pA3IMYHbIC,
0) Kopnu kpatHsble, B) KopHU KOMIUIEKCHBIE, COTIPSIKEHHBIEC.
38.HaxoxaeHne 4acTHOTO pelieHus THHEHHOro HeotHopoaHoro Y mpu
HEOHOPOIHOCTH CIIEIMAIBHOTO BU1a (METOJ ToA0Opa):

a)Pr(X), 6) Py (x)-e® , B) e® . (Acos@x)+Bsin(bx)), r)Cymma (yHKImii.
Haxoxnenne ko3(hPUIIMEHTOB NpenoiaraéMoro peeHus.
39.HaxoxneHne 4acTHOTO pelieHus JMHEHHOro HeoqHopoaHoro JIY Mertomgom
Bapualuy NOCTOSHHBIX.

40.]1Y, onuceiBaroliee MexaHndeckue koyieoanus. Ciaydan cBOOOTHBIX,
3aTyXarolnX, BBIHYKJICHHBIX KoJiebanuii. Ciyuyail pe3oHaHca.

Cucremsl g pepeHunanbHbIX ypaBHEHUN

41.Kanonuueckas u HopMaiibHast popmel cuctemsl Y. Pemenne cucremst 1Y,
oO1ee u yactHoe peuieHusd. HauanbHbie ycnoBus. Teopema o0 CylieCTBOBAHUM U
€IMHCTBEHHOCTH pelICHUs cucTeMbl Y.

42.Cenenue 1Y x cucteme /1Y B HOpMaisHOU Gopme, cuctemsr Y k ogHOMY
g depeHnrnaITbHOMY YPaBHEHUIO (METOA UCKITIOUEHUS).

43.CucreMbl JIMHEWHBIX YPaBHEHUN, CBONCTBA PEIICHU OJHOPOIHBIX CUCTEM U
HeogHopoaHbIX cucteM Y. Onpenenurtens Bponckoro cuctemsl Y, ero
cpoiictBa. ®CP cucremsr JIOY.

44 HaxoxieHue pelieHui TMHEHHONW OTHOPOAHOM CUCTEMBI METOJOM UCKIIFOUEHUSI.

45.HaxoxaeHue peleHnil TMHEHHOW OHOPOJHOM CUCTEMBI C TTOMOIIBIO
COOCTBEHHBIX BEKTOPOB.

46.HaxoxaeHre pereHnil JMHEMHOW HEOTHOPOIHON OTHOPOIHONM CHCTEMBbI
METO/IOM BapUalliy MOCTOSIHHBIX.
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6 ®OH/I OHEHOYHBIX CPEJCTB (OJVH BAPMAHT)

6.1 TP Nel MaTtpuubl 1 penieHue JUHEHHBIX CUCTEM

1 31 -2 3 1 4 0 1
1) Jna matpuny A=|-2 1 2,B=[{ 0 1 3|,C=(-2 3 2
3 0 2 3 -1 2 1 0 2

Haiitu: (A-2B)+(B™-C); A-(B-C), AtuBte IPOBEPKOM PE3YIIHTATOB.
2) Bpramcmuth onpenenurenu marpuil A, B, C, D

1 -4 1 2 1 2 3
1 -2 2
1 -1 2 -3 2 3 4 5 1
A= ,B=|-1 2 0],C= , D= :
2 -3 3 -2 -2 4 2 0 3
2 4 3
4 -1 4 0 0 21
3) Pemmts cucteMy ypaBHEHHIA
2 By 4 X—2y+z2=-2 X —2X2 + X3 =Xgq =0
X — =
a) 4 . 6)42x+3y—-3z=-2; B) | X1 tXp-3Xg+Xg4=2 |
7X+3y=24
-X+y-3z=-1 2X1 +3X9 —2X3 —2X4 =10
6.2 TP Ne2 BekTopbl

1) B 6azuce (e;ep) ¢ MomynsIMu ‘El‘ : ‘Ez‘ u yriaoM mMexay aumu (a22h) =¢

3aJIaHbl BEKTOPHI @ U b .

B=4 | [go|=7| #=30" |a=2@1-38; b =5¢1+€)

Hantu \a‘\, ‘5‘, 5-5, ‘EXB‘.

2) Jlns Bextopos @ = (1; 2; -3), b=(-2;2;1), € =(2; -2; 3) Haiitn
a) (38— 2b) +3(b - 2¢); 6)a-(b—¢); B)Axb u ax¢;

r) CMelanHoe nponsseeHue; 1) Pasnoxenne o aum Bexropa d = (1; 2; 1);
€) YTJIbl MEXIy HUMHU.

6.3 AKP Nel Ilpsimasi Ha UIOCKOCTH
3anmucath Bce BUABI ypaBHeHHH mnpsmoi (B mtockoctr XOy), MPOXOIsIiel mo
toukaM A=(-2; 3) u B=(4; 1).
Haiitu paccrostnue g0 Hee ot Touku C=(-2; -5), TOUKy nepecedyeHusi U yroj ¢
npsaMor y=2x+1. HaliTu ueHTp TsxecT U miomans Tpeyroiapauka ABC.
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6.4 TP Ne3 JIuHuM U NOBEPXHOCTH

1) B mupamune ABCD c Bepmmunamu A=(1; 2; 3), B=(-1; 3; 2), C=(-4; 2; 5)u D=(3;
2; -1) naiitu yron mexnay rpansmu ABC u ABD, mmny Beicotsl 3 D Ha ABC,
riomaas ocHoBanust ABC u 00bEM nupaMuibl.

2) N300pa3uth Ha tutockoctr XOY JIHHHIO, 3aIaHHYI0 YPaBHECHHEM

2 2
I G
4 9
B) 6X + 2y —12y + 42 =0,

HaWTH ee mapaMmeTpsl a,b,c.e,(pP), KoopauHaTHI IIeHTpa (BEPIINHBI) H (POKYCOB.
3) HU300pa3uth MOBEPXHOCTh, 3aJJaHHYIO YPAaBHECHHEM 2x° +4x —4y? —127% =12,

1; 0) 18x* +108x + 562 —50y* —100y = 0;

6.5 AKP Ne2 I'paduxku pyHKuumii

[TocTpouts rpadguku GyHKIII
a) y=2x-3; 0) y=2(x+1)2-3; B)y= 3—%; r) y=2sin(3x-2)+4.
X

6.6 TP Ne4 Ilpeneanl. HenpepbIBHOCTD

1) Berauciuthb npeneist

. x-tg2(3x) . x3—2x2+3x—4+3\/x7+5x—1 _
Q) [im(—— ) ) [im >3 ;
0 arcsin(3x)-cos(5x) 00 Ix —3x% +4x
8) Jj ¥2 _3x 42 _ D x—2j5x—4
U xv7-3 ) A CTEY
x—1 npu x < -1
2) HccnenoBath Ha pa3phbIBbI (DYHKIIHIO F(x)=12x2 -4 npu -l<x<1"
sineel)ou x> 1
L 3-3x

MOCTPOUTH €€ Tpaduk.

6.6 TP Ne5 IlpousBoaHasi GyHKIIMU OHOM NepeMeHHOM

Nel  3aBucumocts oT BpemeHun t (cek) pacctosiHus S (cM) OT
NPSAMOJIMHENHO NEpPEMEIIAOIIECHCS TOYKM 0 Hadala KOOPAHWHAT 3aJaHO
rpadguyecku. M3 reomeTpuueckoro u GU3MYECKOro CMbICiIa MPOU3BOIHOMN
HaTU CKOPOCTh TOYKM uepe3 2, 8, 10, 14 cex. oT Hayana ABMXKEHHUS C
yKa3aHUEM €IWHUI] MU3MEPEHHS U PACCTOSIHUS 1O Hadalla KOOPAWHAT;
VYka3aTb Opu 3TOM 3HAK BTOPOU IIPOU3BOTHOM

19



=
i

Ne2 HaiiTu npou3BoHbIC PYHKIIHMA

fo= ssin®GxH-2- Vtgan + , :
1) arcsin(e=>%):

2) S(t) = (2t—3cos’(t* +1)) .

_p°-3p
3) X(p) = 3-2p npu  p=0.

3

Ne3 Haiitu Hanbosiblliee U HAMMEHbBIIIEE 3HAaUEHUST (DYHKIIUU
R(X) =2x° —6X* —18X+1 1pu xc[-4;5] .

Ne4 TIpoBectu nosHOE ucciaeaoBaHue (QYHKIIUU U TOCTPOUTH €€ rpaduk
2
X° —3X

: 2)Sr=(t —1)-e*"
x-1 ~7

1) f(x)=

6.7 TP Ne6 UnterpupoBanue

5 2
_ x” =3x" +1
1) HaiiTi MHTErpaJsl a) j(xz —2x+l)- (cos( 2x)-3e* )zlx; 6)j 3 5 dx -
x° —6x" -Tx
N2x+1
B) jsin3(2x)-c0s5(2x)dx : r) J‘de :
1-32x—1
2) Beruucnuth miomiaab GUrypsl, OrpaHHYCHHON JTHHHSMH
3 X =2cos(t)
a) y=(x—1) m y=x1; ©) Y225 ) pl@)=cos(3p) ;
y =4sin(t)

3) Haiitn 0o0beM Tena, MmorydeHHOro BpameHneM BOKpyT ocu Oy Gurypsi,
o 2
orpanudeHHoi uauamu Y = X" +1, Yy =0 u x=2,
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6.8 TP Ne7 UucsioBbie 1 (PyHKIUOHATILHBIE PSAbI

+00
3x—-2 ]
1) MccnenoBath Ha CXOIUMOCTDH HHTETPa dx;

x +2x +x

2) UccnenoBath 4MCIOBOM psia Ha CXOI[I/IMOCTB. JI1s 3HaKOIEpEeMEHHBIX
PSAIOB MCCIIEIOBATh TAKKE a0COTIOTHYIO CXOIUMOCTD

+ o0 2n 1 + 00 3n
22) 242,83, L 1B UV, 226y 5= 23) Y (-1
3 6 12 24 48 96 1 n®+2n 1=0 n!
3) HaiiTu untepBan u 00J1aCTh CXOAMMOCTH CTEIIEHHOTO psiia
20’
Y T (x+4);
n=0 n+1

4) 3anucathb pasiaoxkenue ¢GyHkiuu f(X) B cTerneHHOM psl B OKPECTHOCTH
TOYKU X = X, W HAaWTU 00JIACTh CXOJUMOCTH MOJIYYEHHOTO Psia

4.a) F(x)=2e, x, =0 4.6) f(x )—“2, Xo =1.

6.9 AKP Ne3 Psig dypbe
Nel JInst kaxkmod 3amanHoi rpadruyecku GQyHKIMHM YKa3aTh, KAKOW U3
CJTy4aeB SIBJISIETCS BEPHBIM (C TTOSICHEHUEM )

- . i : . = . (n-mT -
a)f(X):a0+Z(an-Cos(nTﬂx)+bn-sln[nTﬂxD’ 6)f(x):ao+nz_;bn.5|n(ij,

n=1

* n-z . i . (nN-x
B)f(x):a0+2an-cos(Tx]’ l")f(x):ébn-sm(Tx

n=1 A

»

v

L -L L
Ne2 3anucars paznoxenue B psiag Oypre GyHKIMYU, 3aJaHHON rpaduKOM

A f(X)

/\ :14 / X,
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6.10 TP Ne8§ ®yHKIuM HeCKOJbLKHX NEPeMEeHHbIX
Haiitu HauOosblliee U HAMMEHbIIIee 3HaYeHUs (PYHKIINH
f(x;y)zx2 —4xy+y2 +2x -3y

A

a) B Toukax obnactu G ;

3 G

0) nMpu yCIOBUAX { )

6.11 TP Ne9 /IuddepenunaibHble YpaBHEHHsI IE€PBOIo
nopsiaKa

Jist kaxaoro audpepeHinanbHOro ypaBHEHUS

a) Onpenenuthb ero Bua;  0) Haiftu oOmiee pemerue (oOmmit mHTETpan);
B) [IpM yka3aHHBIX HAYaJIbHBIX YCIOBHSIX PEIIMTH 3aaady Korwm

1)x-y-2y=1, y(1)=1; 2) (p*+1)-yfs -ds+p-s-dp=0;
3) (x—y)-dx+(2y—x)-dy=0, Yy=lnpu Xx=1;

6.12 AKP Ned Metona Jiisiepa pemieHUus1 JMHEHHBIX 0HOPOAHBIX 1Y
Haiitu o61iee penienne TMHEHHBIX UG EepEeHINATBHBIX YPaBHEHUN U
BBIJICJTUTh YACTHOE PEIICHUE, €CJIU yKa3aHbl HAUYaJIbHBIC YCIOBUS

1) y(4) _4ym_5y” — O,

d?s ds
2) — +6-— + 8-5(t)=0, s(0)=1, s'(0)=0;
) e i (t) (0) (0)

3) y"+8y"+25y'=0.

6.13 TP Nel10 JIuneiinbie HeOAHOPOAHBbIE AU(. yPABHEHHUS
[Ipu navanbHbIX yenoBusix y(0)= Y., y'(0)=Yy' nHaiiTu pemenue

ypaBaeHuss A-y'+B-y' +C-y= f(X)
A=2, B=-1, C=-1, f(x) =10e* — 7sin(x) — cos(x)+2X, Y,=5, y('): 45,
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6.14 AKP Ne5 Cucrembl 1uddepeHIuaIbHbIX YPABHEHUI

Jlana cucteMa nuddepeHIranbHbIX YpaBHEHUN
1) MeToa0oM UCKIIIOUCHHS HAWTH 00IlIee PElICHUE CHCTEMBI,

2) 3amucaTh o0IIee pereHne CUCTEMbI B BEKTOPHOM BHJIC;

3) Yka3zaTh COOCTBEHHBIC UMCiIa U COOCTBEHHBIC BEKTOPHI;

4) N300pa3uTh 3CKHW3 HWHTETPAIbHBIX KPHBBIX TaKOW CHCTEMBI B
OKPECTHOCTH TOYKH Mokosi O(0; 0) | MCCIea0BaTh TaKy TOYKY Ha
YCTOMYHBOCTb;

5) U3 o01ero pemeHust CUCTEMbI BBIICIUTh YaCTHOE PEIICHUE CUCTEMBI
NP YKa3aHHBIX HAYaJIbHBIX YCIOBUSX.

(=" 9-x &y Cx=1 y=—6 mpu t=0.
y'(t)=-78-x-10-y
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7 OLIEHOYHBIE CPEJICTBA JIJISI ATTECTAIIUU
[0 CEMECTPOBBIM UTOT'AM OCBOEHUS
JUCHUININHBI

B kaxx10oM ceMecTpe CTYAEHT BBINOJHSIET ayAUTOPHBIE U IOMAIIIHUE
KOoHTpoJibHbIe PadoThl (AKP u TP), cpoku uX BBINOJHEHUS yKa3aHbl B
tabnuuax nyHktoB 4.1, 4.2, 4.3 u coxepxanue ykazaHo B m. 6. Ux
BBITIOJIHEHUE TI03BOJIAET HaOpaTh TeKymuid pertuHr go 50 Oanios,
JOITYCKOM K 2K3aMeHy sBjseTcs 35 OamioB. DK3aMEHAIIMOHHBIM OWIET
COJICPKUT JIBa TEOPETUUECKUX U 3 3a7auM, KaXKJ0€ U3 ITUX ISTH 3aJJaHUI
orieHuBaetcs mo 10 6anios.

[Ipumep OusieTa 3K3aMeHAIMOHHOTO OuieTa 3a 1 cemecTp

1) OnpeneneHre  MaTpull, HMX CpaBHCHUE, TPAHCIIOHUPOBAHHME,
YMHO@EHUE HA YMCIIO, CyMMa U Pa3HOCTb, IPOU3BEACHUE MATPULl U
CBOMCTBA Takux IEVCTBUM.

3amava: Bemucimms A (2B - CT), €CITH

1 2 3 4 3 2 5 1 0
A=-1 04| B=|-120| c=3 1 2
1 21 3 21 -1 2 -3

2) ITapabona: onpeneneHre, KAHOHMYECKOE YPAaBHEHUE W YPaBHEHHUE CO
CIBUTOM BEPIIMHBI, CBOMCTBA, MOCTPOCHUE.

3agava: Halitu ypaBHEHUE JIMHNN, KaXKAAas TOYKA KOTOPOU
paBHOyIajeHa ot npsmor x=1 u touku F(-5; 2). ITocTpouts 3Ty
JUHUIO.

3) B mupamune ABCD ¢ Bepmmmnamu A=(-4;2;6),B=( 2;-3;0), C=(
-10; 5; 8), D=(-5; 2; -4 ) HaiiTh ypaBHEHHUE TUIOCKOCTH, IIPOXOISIICH
yepe3 D mapamniensHo minockoctu ABC.

OrneHka ¢ y4éToM CyMMapHO HaOpaHHBIX OaIOB BBICTABISETCS IO
TalnuIie

Orenka o 5 6anpHOU 3auer 651?311\:?10 Ouenka T'panats
TIKase (ECTS)
JTUCITUTLITNHE
5 (0TIMYHO) 90-100 A OtnnuHO
85-89 B OdeHb XOpOIIIo
4 (xopomio 75-84 C Xopo1io
Cop : 3aureno 70-74 D y}lEBJ‘IGTBOpI/ITeJ'IBHO
3 (YIOBIIETBOPUTEIIHHO) 65-69
60-64 E ITocpencTBeHHO
2 He Hwmxe 60 F HeynosnerBoputenpHO
(HeYIOBIETBOPUTENBHO) | 3aUTEHO
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8 YYEBHO-METOJUYECKOE H HHOOPMAIIMOHHOE
OBECIIEYEHHUE YYEBHOU JUCHUITJIMHBI

a) OcHOBHas JMTEpaTypa:

1. 517 (075) 90 Bbyrpos 1. C. DiueMEHTHI JUHCHHOM aareOpsl U
aHaJIUTHYECKOM reomeTpuu : [yue6. nocodue : B 3 T.] / . C. byrpos, C. M.
Huxonsckuii ; mox pea. B. A. CagoBuuuero. - 6-¢ u3f., crep. - M. : Jlpoda, 2004.
- 288 c. : mi. - (Bricuiee oOpazoBanue, CoBpeMeHHbIN yueOHUK). - [Ipeam. ykas.:
c. 282. - Pex. M-Bom o6pazoBanust P® s By3os. - ISBN 5-7107-8421-4 (1. 1) :
123-75. - ISBN 5-7107-8420-6.

Komn-Bo sk3eMIuisipoB: Bcero — 25

2. 517(075) b 50 bepmant A. ®. KpaTkuii Kypc MaTEMaTHIECKOTO aHAIH3A :
yueb. s By3oB / A. @. bepmant, U. I'. Apamanosuu. - 10-e uzn., crep. - CIIG.;
M.; Kpacnonap : Jlanb, 2003. - 736 c. - (YueOHuku a1 By30B, CrieniuaibHas
auteparypa). - bubmmorp.: c. 736. - ISBN 5-8114-0499-9 : 280-00.

Kon-Bo sx3emmisipos: Bcero — 30

3. 517(075) 1 17 Hauko I1. E. Bricmas MaTeMaTrka B yIIpaXHEHUSAX H 3a7a49aX :
yae0. mocooue st By30B : B2 u. U. 2 /I1. E. /lanko, A. I'. ITomnos, T. 4.
KosxeBHuKoBa. - 6-¢ u31. - M. : Onukc 21 Bek : Mup u O6pazosanue, 2003. - 416
c. : ui. - C pemenusamu. - ISBN 5-329-00528-0 : 72-00. - ISBN 5-94666-009-8 :
65-00. - ISBN 5-329-00327-X.

Kon-Bo sx3eMIuisspoB: Bcero — 52

4, 517 I 63 IMunaueB B. C. Bricmas matemaTtuka : [yue0. mocobue i By30B]
/ B. C. lllunaues. - 8-¢ u3., crep. - M. : Beicmas mkona, 2006. - 479 c. : ui. -
[Ipenm. ykas.: c. 449-454. - Pex. M-Bom o6pazoBanust PO s By30B. - ISBN 5-
06-003959-5 : 264-00.

Kosn-Bo sk3eMiuisipoB: Bcero - 15

5. 517 3-17 3aiineB U. A. Bricmias matemaruka : [yue0. mocooue] / 1. A.
3aitnes. - 4-e usn., crep. - M. : Ilpoda, 2005. - 398 c. : un. - (Briciiee
obOpazoBaHue). - bubnuorp.: c. 392. - Pex. M-BoM oOpa3zoBanusi PO ms c.-x.
By30B. - ISBN 5-7107-9071-0 : 146-85.

KoJ-Bo 3x3emmisipoB: Bcero - 25

6. 519(075) I' 55 I'mypman B. E.

Teopus BepOsSTHOCTEH 1 MaTeMaTHUeCcKasi CTAaTUCTHKA : yueO. mocooue s
By30B / B. E. 'mypman. - 9-e u3., crep. - M. : Beictas mikona, 2003. - 479 c. -
[Ipeam. ykas.: c. 474-479. - Pex. M-Bom oOpazoBanus PD s By3oB. - ISBN 5-
06-004214-6 : 109-00.

Kon-Bo sk3emmisipoB: Bcero — 30

0) JlonosiHUTEIBHAS JJUTEpPATypAa:
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1. bexnemumeB J[.B. Kypc aHanutnaeckoi reoMeTpuu M JIMHEHHON anreOpsl. — M.:
Hayxka, 1998 — 320 c.
2. Jlanxko ILE., ITonoB A.I'., KoxxeBaukoBa T.4. Breiciiasg maTeMaTuka B mpuMepax u
3agadax. U.1, 2. — M.: Beicmag mkona, 1986 — 304, 416 c.
3. IMuckynos H.C. Juddepenunanbuoe n unrerpaibHoe ucuucienue st BTY3o0B,
1.1, 2. — Hayka, 1978 — 560 c.
4. KpacnoB M.JI. OObikHOBeHHBIE U] PepeHITnaNTbHBIC YPAaBHEHHUS.
— M.: Breicmias mikoja, 1983.
5. I'mypman B.E. Teopust BepoATHOCTEN U MaTeEMaTUYECKast CTaTUCTUKA.
— M.: Bricmras mkoira, 1998 —479c.
6. I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTHUECKast CTATUCTHKA!
VY4ebHoe nocodue A1 SKOHOMUYECKUX cnienuanbHocTed BY30B. —
M.: Bricmas mxkouna, 1986.

7. Bmacos B.I'. KoHcriekT jieKInii o BBICIIEH MaTEMATHKE.
— M.: Aiipuc, 1998 — 288c.

B) UHpopmanuoHHoe o0ecnieyeHue (3JIeKTPOHHBbIE JOKYMEHTHI)

1. OpinoB HO.B. «JIuneitHas anredpa U aHaTUTUYECKAsE TEOMETPUSD)

ydueOHoe ocodue
yacth | «MaTtpuuHoe ncuncienue. Pemenne cucTeM JIMHEWHBIX YpaBHEHU» 64 C.
yacTh 2 «BekropHoe ucuucienue» 72 c.  — HoBoypanbsck, nza. HI'TU 2003.

2. Opnos 10.B. [IpousBoanas GyHKIIMK OTHON TIEPEMEHHOM
YuyebHo — meTonuueckoe nocobue — HoBoypansck, HITMM MUDU 2001.

3. OpnoB 1O.B. «HMuTerpupoBanuey». Y4eOHO — CIpaBOYHOE MOCOOHE MO0 KypCy
«BBICITAA MATEMATHUKA» ni1si CTyA€HTOB BCEX CIENHAIBHOCTEN 3a0YHOMN
dopmer 00yuenus. HoBoypanbsck, uza. HI'TH, 2007 — 32 c.

4. Opnos 10.B. «PAlbl. ANODOEPEHIINAJIBHBIE YPABHEHUM S»

VY4ebno — cnpaBouHoe nocodue no kypcy «BbICIHASA MATEMATUKA»
JUISl CTYICHTOB BCEX CIIEMAIBHOCTEHN 3a04HOM (hOpMBbI O0O0ydeHUS
Hosoypansck, uzn. HI'TU. — 40 c.

5. Opnos 0.B. Teopust BeposTHOCTEH W MaTeMaTHYeCKas CTAaTHCTHKA: YUYeOHO —
meTtoaundeckoe nocodue mo kypey « BBICILIASI MATEMATUKA» nist ctyneHToB
BCEX CHeIUaIbHOCTEN BceX (hOopM 00yUYeHUSI.

Hosoypansck, n3n. HI'TU, 2004.— 60 c.
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9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
YYEBHOU JUCHUITJINHBI

YuebHast  guciuiuivHa — o0ecredeHa  y4eOHO-METOAUYECKOM
NOKYMEHTaMen W wmarepuanamMu. E€ colepkaHue TMpENCTaBICHO B
JIOKAJIbHOM CeTU yueOHOTr0 3aBEJICHUSI U HAXOJIUTCSI B pEKUME CBOOOHOTO
JA0CTyna JJjsi CTYyAEHTOB. J[OCTym CTYIEHTOB [JIsi CaMOCTOSITEIbHOMN
MOATOTOBKH OCYIIECTBIIIETCS YEPE3 KOMITBIOTEPHI NUCIJIEHHOIO Kiiacca (B
CTaHJIApTHOU KOMILJICKTALIUHN ).
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Hpuioxenune

DoH/I OLICHOYHBIX CPEACTB

o ITMCIMUIIJIMHE

MaTeMaTuKa

CoxaepxaHue:
No | Copepxanue Crp.
1 |1 cemectp
1.1 KonTtposbHas pabora no teme «Marpunpl. Bektops» .................. | 4
1.2 KontposnpHas pabota 1o teme «JIuHIUM 1 MOBEPXHOCTH 6
1.3 Bonpockl 3k3ameHa 1o 1-my cemectpy 8
1.4 IIpumep sK3aMeHAIIMOHHOTO OuieTa o 1-my cemectpy 10
2 | 2 cemecTp
2.1 KontponwHas pabora 2.1 11
2.2 KontponwHas pabota 2.2 13
2.3 Bonpockl 3K3aMeHa 1o 2-My CEMECTPY 14
2.4 IIpumep 3K3aMEHALIMOHHOTO OMJIETa MO 2-MYy CEMECTPY 17
3 | 3 cemecTp
3.1 KonTponsHnas padora 3.1 18
3.2 KontponsHas padota 3.2 19
3.3 Bonpockl 3k3ameHa 1o 3-My CEMECTPY 21
3.4 IIpumep sK3aMEHALIMOHHOTO OMJIeTa MO 3-My CEMECTPY 24
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1- cemecTp

KonTpoabnasi padbora Nel.1 mo remam «Martpuubl. BekTopbp»
BbIIaETCs1 HA 2 Hefelle, ciaya HalO Hexesie 1-ro cemecTpa

Nel(3 6amma)/dns marpun A,B,C (cM. Tabiuiy) HaiTu 2 AT -B-C

1 2 -4 -3 0 1 0 6 4
1 BapuaHTA = ( 0 3 4 ) B = ( 0 O 5),6 = (4 1 0):
-4 -2 0 1 50 1 1 0
2 2 —4 -3 0 2 0 6 4
2 BapuaHTA = ( 1 3 4 ) B = ( 0 O 5),6 = (4 1 0).
-4 -2 0 2 50 1 2 0

Ne2 (9 6asmoB)HaiiTu penienne cucTeMbl

1) Metonom Kpamepa;2) Metonom INaycca mmn  XKopaana-I'aycca.

3) Matpu4sbiM MeTOAOM (TIPOBEPUB A YMHOXXCHUEM Ha A4);

X+2y+3z2=-9 —-2x+2y+4z=-10
1 Bapuant 4X + 22 +5y=—32 BapHAHT 4x + 2y+32 =5
3X-19-4y=3z 3z -2y +19=2x

Ne3 (3 6anna)CucreMa Tpex ypaBHEHMI OT YETHIPEX HEM3BECTHBIX X1, X2, X3, X4
B MaTpU4YHOM BuAE uMmeeT Bua A-X=B, maTpuusl A u B 3agaHsl.
3anucath 3Ty CUCTEMY, HAUTH €€ o0liee penieHue.

1 1 -1 2 2

1 BapuanTA = (—3 -2 6 -9 ) B = (—7);
5 4 -6 11 9
1 1 -11 2

2 BapHaHT A = (—3 -2 6 1), B = (—5>.
5 4 -6 3 9

Ne4(5 6annos) B 6asuce (e e)) ¢ MomynsiMu BEKTOPOB ‘51‘ , ‘Ez‘ U YIJIOM MEKIY

HUMH (a”"b)=¢p 3aJaHbl  BEKTOPBI a u b .Haiitu
al, p|, cos(a,b), a-b, [axb
1 BapuaHT (81| =4, [85] =7, ¢=30", é=261-3€2,5=561+§2

2 BapUAHT (8| =4, [85] =5, ¢=60", §=261+§2’B=3§1+€2

Ne5 (10 6aioB) JlaHbl BEKTOPHI 4 , B ¢ .d (cM. Tabuuy).
Hayitn 1 aux

1) (a-2-b)+3-(b-2:%);
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2) (a-2-b)-(c-3-b);
3) KocuHycChI yIiioB ¥ yriibl MEXIy a) a ub | 6) @ uc , B)b uc:
4) axb;

5) Inomaapk TpeyrojpbHUKa MOCTPOSHHOTO Ha BEKTOpax & U C ;

6) Cmemannoe npoussenenne  (a x b)-¢:

7) O6BEM TUpaMKIbl IOCTPOCHHON Ha a,b
a

u
8) Pasznoxxenue Bektopa 0 mo Bektopam &,b,C, ecimu oHM 00pa3yroT 6asuc.

Bapuant 3 6 & a
1 [la=asD b=G;-42) | C=(234) d =(3:18:23)
2 a=(1;-1,1) b=(:2:2) C=(2;3;-2) d =(1:0:5)
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KonTpoabnasi pabora Nel.2 no teme «JIMHUM U TOBEPXHOCTHY
BbIIaéTCs Ha 15 Henene, caava Ha 18 Henene 1-ro cemectpa

Ne6(4 6anna) Jlana cucrema TPEX JMHEWHBIX HEPABEHCTB C JBYMs MEPEMEHHBIMH.
IToctpouts Ha mmockoctu XOY 005acTh, 3aJaHHYIO CUCTEMOW HepaBeHCTB. [[is
MOJIyYeHHOU 00J1acTH (TpEeyrojbHUKa) HANTH

1) KoopauHathl BCeX BEpIIHH;

2) OnuH U3 BHYTPEHHUX YIJIOB;

3) JlnmuHYy OJJTHOTO OCHOBAHHUS U BBICOTHI K TAKOMY OCHOBAHHIO;
4) Ilnomaas TPEyrobHUAKA IO OCHOBAHHIO U BBICOTE;

5) Ilnomans TpeyroJibHUKA Yepe3 BEKTOPHOE TPOU3BE/ICHUE;
6) YpaBHeHHs JIBYX MeJHaH;

7) Touky nepeceueHus MeaUaH (IByMs CIIOCOOAMH).

26x -2y —-69 <0 4x —28y+18 >0
1 Bapuaunr {2x+4y—-24<0 2 Bapuanr<10x+28y-102<0
14x+y—-33>0 6X+7y—-22>0

Ne7(6 6amtoB) JlaHbI Y4eThIpE TOUKH IPOCTPAHCTBA!

A=(X1;¥1:21), B=(X2;Y2:22), C=(X3:Y3:23), D=(X4;¥4:24).
B nmupamune ABCDmuaiiTn

1) O6uiee ypaBHenue rpanu ABC;

2) VYpasuenue rpanu ABC B oTpeskax;

3) YpaBHeHue MI0CKOCTH, TTpoxosiei uepe3 D mapannensno rpanun ABC;
4) Yron mexay péopamu AB u BC;

5) Bennuuny nByrpansoro yria npu peope BC;

6) Yron mexay pedpom AB u rpansio BCD;

7) Kanonnueckoe u mapameTpudeckoe ypaBHeHus pedpa AB;

8) lnmuny pebpa AB;

9) lnuHy BBICOTHI, OMyIIeHHOU 13 BepimuHbl D Ha miockocts ABC;

11) ITmomans rpann ABC;

12) O6BEM mupaMuabI IO BEICOTE U ILJIOIIA M OCHOBAHUS,

13) O0BEM nupamMuabl ¢ MOMOIIBIO CMEIIAHHOTO MPOU3BEICHNS;
(BBILII/ICJ'ICHI/IFI MMPOU3BOJUTH C OKPYTJICHUCM 10 JABYX 3HAKOB IIOCJIC BaHHTOﬁ, YTJIbl HAXOAUTH B rpaagycax. )
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Toukn
Bap A B C D
1 A= (1;3;6) B=(2; 2;1) C=(-1;0;1) D=(-4; 6; -3)
2 A= (-4;2;6) B=( 2;-3;0) C=(-10;5; 8) D=(-5; 2;-4)

Ne8(2 Oanna)A300pa3uTh KpUBYIO, 3aJaHHYI ypaBHeHHEM. OnpemeaurTs s
KPUBOM MOJIyoCcH, (DOKYCHOE pacCTOSIHHUE, SKCIICHTPUCUTET, KOOPJMHATHI IIEHTpa U
bokycoB

1 BapnaHT% - x?% — 1—16- (y — 2)%=1;

2 BaplflaHT%' (x +3)%+ 1—16- (y — 2)%=1.

Ne9 (3 6anna) IIpuBectu ypaBHEHHE KPUBOW K KAHOHUYECKOMY BUTY.
[TocTpouTh TMHUIO, 3aJJaHHYIO YPAaBHEHUEM

1 BapuanT—98 — 8x2 + 16x — 18y% + 108y = 0;
2 papuant25x% — 200x + 316 + 4y% — 16y = 0.
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1.3 BOITPOCBHI 3K3AMEHA no 1-my cemecTpy
1. Onpenenenue MaTpull, UX CpaBHEHUE, TPAHCIIOHUPOBAHNUE, YMHOKEHUE HA YHCIIO,

CyMMa U Pa3HOCTh, IPOU3BEICHUE MATPHULI.
2. OnpenenuTenyd BTOPOro U TPEThETO MOPSIKA: ONPEACIICHHUE, TPABUIIO BBIUMCICHUS
Y OCHOBHBIE CBOICTBA. [ToHsATHE MUHOpPA U anredOpandyecKkoro AOMOTHEHHS IEMEHTA,
PacKpBITUE OMPENETUTENS IO CTPOKE MU CTOJIOITY.

3. OGmiee onpeaeneHne oNpeaeauTeNst N-ro mopsaka. 3ajada O pacCTaHOBKe Jajiel Ha
IaXMAaTHOM JOCKE. BbIYnCIIeHNE ONTPEAETUTEIISI Y4ETBEPTOrO MOPSAKa.

4. ObpartHas MaTpulia: onpeereHre, TeopeMa O CyleCTBOBaHUN OOPaTHON MaTPHILbI
(coco6 Haxoxaenus A™l), mpoBepka IOay4eHHOrO Pe3yIbTaTa.

5. CucreMa JNHMHEWHBIX ypaBHEHHUM, ompeneneHue ee pemenus. Meron Kpamepa
HAXOX/ICHUS PEIICHUN JTUHEWHON cucTteMbl. Teopema Kpamepa. Marpuunast 3anuch
JIMHEWHOU CUCTEMBl. MaTpUUYHBINA METO HAXOXKIAEHUS PEICHUS TUHEUHON CUCTEMBI.

6. Meton T'aycca m XXopmana-I'aycca pemenmst nuHelHON cucTembl. Crydan
€IUHCTBEHHOTO PEIICHUS, MHOXKECTBA PEIICHUN U OTCYTCTBUS PELICHUN.

7. OgHOopoHas JIMHEHHAasl CUCTEMA, CYIIECTBOBAHUE €€ HETPUBHAJIBHOTO PEIICHUS,
0a3ucHbIE U CBOOOIHBIE IEPEMEHHBIE MIPU ITOM.

8. CkanmspHbie 1 BEeKTOpHBIC BeTu4IrHBI. CITOCOOBI 3a1aHMs BEKTOPOB. J[ecTBUS HA
BeKTOpaMu (Tpaduyuecku): CpaBHEHHE, YMHOKEHHE Ha YHCIIO, CYMMa U Pa3HOCTb.
OCHOBHBIE CBOWMCTBA JEUCTBUM HaJl BEKTOPAMH.

9. JluHeiiHast 3aBUCHUMOCTb CHCTEMBI BEKTOpPOB. Pa3MepHOCTb  BEKTOPHOIO
mpocTpaHcTBa (MPSIMOM, IMJIOCKOCTH, MpOCTpaHcTBa). AduHHBIA 0Oa3uc, adUHHBIE
KOOPJIMHATHI BEKTOPA, HAXOKAECHUE UX T€OMETPUUECKH.

10. CxanspHoe TPOU3BEACHUE BEKTOPOB: OMNpEIEICHUE, OCHOBHBIC CBOMCTBA.
Kocunyc yrna mexay Bekropamu. Moayine BekTopa. [Ipoekiuu BekTopa Ha OCh.

11. JlexapToBa cucTteMa KOOpAMHAT, Oa3MCHbIE BEKTOPHI. J[eKapTOBBI KOOPIHMHATHI
BEKTOpa, 3aluCh BeKTOpa uyepe3 OasucHbie. CBSA3b TOUEK U BEKTOpOB. CpaBHEHUE,
YMHOXEHHE Ha YUCII0, CyMMa, Pa3HOCTh BEKTOPOB B KOOPJIMHATHOU (hopMme.

12. CxansipHoe NpPOU3BEJEHUE BEKTOPOB B JAEKAapTOBBIX KOOpAMHATax. Moayib
BEKTOpPA, PACCTOSIHUE MEXKIY TOYKAMH U YrOJl MEXAY BEKTOPaMU B KOOPAWHATHOMU
dbopme.

13. TIpaBas Tpoiika BeKTOpoB. BekTopHOE Mpon3BeIeHNE: ONPEEIICHNE U OCHOBHBIC
CBOMCTBA, TEOMETPUUYECKUIN CMBICII, CHHYC YIJIa MEKy BEKTOPAMH.

14. BekTopHOE MpOU3BENEHUE JIBYX BEKTOPOB B KoopAauHaTHOU ¢opme. [lnomans
TPEYroJIbHUKA, 3aJaHHOTO0 KOOPAWHATaMH BEPLIMH C TIOMOLIBI0 BEKTOPHOTO
IIPOU3BEACHUS.

15. CMemanHoe NPOU3BEJCHHUE: OIpEeeICHHe, OCHOBHBIC CBOWCTBA M IPABHUIIO
BBIYHCIICHUS B KOOPJAMHATHON (hOpME, TEOMETPUUYECKUI CMBICIT, TPOBEPKa JIMHEHHOMN
3aBUCUMOCTH.
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16. CriocoObl 3a1aHUs TMHUU HA MJIOCKOCTH, TOBEPXHOCTH U JIMHUU B MPOCTPAHCTBE
no Jlexapry u JKopnany. Ilonspnas cucrema KOopauHar.

17. YpaBHeHUs1 NPsSMOW Ha IUIOCKOCTH: BEKTOPHOE, MapaMeTPUUECKOE, 4epe3 BE
TOYKH, KaHOHUYECKOE, C YIJIOBBIM Kod(ddumuenTom, ooOmee, B OTpe3Kax u
HOpMasibHOE. CBSI3b HAIIPABJISIOIIETO U HOPMAJIBHOI'O BEKTOPOB MPSIMOIA.

18. B3aumHOe pacnosoKeHue JBYX MPSIMBIX Ha IJIOCKOCTH (IO YpaBHEHUSIM),
napajieIbHOCTh, IEPIEHAUKYISIPHOCTD, TOUKA MepeceyeHusi. PacctosHue ot TOUKH
JI0 TIPSIMOM. YTOJI MEXLYy IBYMs MPAMBIMU. [TpoeKIust TOUKH Ha NIpSIMYIO.

19. YpaBHeHUs MIOCKOCTH B MPOCTPAHCTBE: BEKTOPHOE, MApaMETPUIECKOE, YEPEe3 TPU
TOUYKH (TOUYKY U JIBa HAIIPABIIAIONINX BEKTOpa), 00IIIee B OTPE3Kax U HOPMaJIbHOE.

20. CBs3p HOPMAJBHOTO U HAMNpAaBISIONIMX BEKTOPOB IUIOCKOCTU. Biammuoe
pacnoJIOKEHUE  IUIOCKOCTEH  (MapajuieIbHOCTh, COBMAJICHHE, IIE€PECEUCHHUE,
NEPIEHIUKYJIAPHOCTD) 10 YpaBHEHUsIM. PaccTosiHME OT TOYKHU 10 MJIOCKOCTU. YTOJ
MEXY MJIOCKOCTSIMHU.

21. YpaBHeHuUs1 NpsAMOIl B MPOCTPAHCTBE: BEKTOPHOE, MApaMETPUUYECKOE, MO JIBYM
TOUYKaM, KAHOHUYECKOE, 00111ee, Yepe3 MPOSKTUPYIOIINE TUIOCKOCTH.

22. B3auMHOE pacmnoioXeHne IpsIMON M TUIOCKOCTH: MapajuIeIbHOCTh, IEpECeUeHue,
NEPICHINKYIAPHOCTh, TPOEKIMS TOYKM Ha IUIOCKOCTh, CHMMETPHUSI TOYKH
OTHOCHUTEJIBHO ITIOCKOCTH. YTOJI MEXKIY NMPSAMOMN U TUIOCKOCTBIO.

23. BzauMHOE pacnojio’)K€HUE JByX IMpPSMBIX B IPOCTPAHCTBE IO YPaBHEHUSIM:
nepeceyeHre (TOYKa MEepPEeceueHus1), MapajiebHOCTh (PACCTOSHUE), CKPELMBaHUE
(HauMeHblIee PacCTOSHUE).

24, Dnnunc: onpenenaeHue, KAHOHUYECKOE ypaBHEHUE, CBOMCTBA, IIOCTPOEHUE.

25. 'unepOona: onpeaeneHue, KAHOHUIECKOE ypaBHEHUE, CBOWCTBA, TIOCTPOCHHE.

26. ITapabona: onpeneneHne, KAHOHUIECKOE ypaBHEHNE, CBOWCTBA, TOCTPOCHUE.

27. O0miee ypaBHEHHWE JTMHUHM BTOPOTO TMOPSIKA, MPUBEACHHE K KAHOHUYECKOMY
YpaBHEHUIO 10 001IeMy (ITpH OTCYTCTBUU X'Y) BBIICJIEHUEM ITOJIHBIX KBAIPaTOB.

28. JlupekTopuaabHOE CBOMCTBO JJUIMIICA M THIEPOOJIBI, PABUIO HAXOXKICHUS HMX
KaHOHMYECKOI'0 ypaBHEHHUSI.

29. HaxoxxeHue ypaBHEHHS OKPYKHOCTH 10 TPEM TOUKaAM.

30. Knaccudukaruss TuHUI BTOpOro mopsiaka Ha miiockoctd. Lunmmaapudeckue u
KOHUYECKUE CEYEHUSI.

31. KanoHnueckre ypaBHEHMSI W OCKHU3bl IOBEPXHOCTEH BTOPOTO MOpPSAKA:
AJUTATICOU A, TUTIEPOOJIONIOB, TTapabOIOHUIOB.

32. Jluneityatpie OBEpXHOCTH (TuUriepOosona u napabdonoun). [lunuanpuyeckue u
KOHUYECKHe nmoBepxHocTu. Knaccudukaius noBepXHOCTEH BTOPOTO MOPSIKA.

33. Onpenenenne QyHKIMH OJHOW TIEPEMEHHOM, crocoObl ee 3amaHusi. OOpaTHas
byHKUHMS, CBA3b rpadMKOB B3aUMOOOpaTHBIX (PYHKIUN. OCHOBHBIE AJIEMEHTAPHBIE
byHKUMU, UX rpadMKU 1 OCHOBHBIE CBOMCTBA.
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34. IlpeoOpazoBanus, Baustonie Ha rpadpuk ¢pyakmuu (f(x)+c, f(x+c), cf(x), f(cx),
| f(x)I , f( x-cl )). Tpadmxu mureiinoit, mapaGomaeckoii, APoGHO-THHEHHON QyHKINHI
1 y=Asin(wx+Wwp).

1.4 HNPUMEP DK3AMEHAIIMOHHOI'O BUJIETA no 1-my cemecTpy

HTU HUAY MUDOU
Kadenpa obOmieHayuyHbIX TUCITUTLIINH

IK3aMeHAIHOHHBIN OmJieT Nel
no npeamery MATEMATHUKA, 1 CEMECTP

1) Onpenenenne MaTpull, UX CpaBHEHUE, TPAHCIIOHUPOBAHNUE, YMHOXXEHHUE HA YUCIIO,
CyMMa M Pa3HOCTb, MPOU3BEICHUE MAaTPUIl U CBOMCTBA TAKUX JEHUCTBUM.

3aoaua: Beraucoute A - (2B — CT) , €CJIH

1 2 3 4 3 2 2 -1 0
A=|-1 0 4 B=|-120 C=13 1 2
1 21 3 21 -1 2 -3

2) IlapaOouna: onpejeiieHne, KAHOHUYCCKOE YPaBHEHUE M YPaBHEHHE CO CABUTOM
BEPILMHBI, CBOMCTBA, MOCTPOCHHUE.

3aoaua: HailTu ypaBHEHUE JTUHUH, KQX1asi TOYKAa KOTOPOM paBHOYJAJIEHA OT IPSIMOi
x=1 u Touku F(-5;1). TlocTpouTh ATY JIMHUIO.

3) B mupamune ABCD c Bepmmaamu A=(-4 ;2 ;6), B=( 2;-3;0), C=(-10; 5; 8),

D=(-5; 2; -4 ) HaliTi ypaBHEHHE IJIOCKOCTH, MPOX0asmIei uepe3 D mapamiensHo
miockoctu ABC.

CocraBu: Opuos 10.B.

3aB. Kadempoii: Hoceipes H.A.

HoBoypanbck 2023
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2-i ceMecCTp

KonTpoJuabHast padora 2.1sbinaéres Ha 2Henene, caava Ha 13 Hemene 2 cemectpa

BapuantNel

Nel Bprauciauth npeaesnsl
2
. 2x° —5x+3
1) lim 3x 2x
X—>a x~ —4x° +3x

3x
2) lim (n-(\/nz—Zn—\/n2+1 )j;S) lim (2x+1) .

n—>0 x40\ 2x —3

npu a1=0,a,=1, az= -1, ay=— 0,

Ne2 Haiitu obmacts onpenenenus pyHkmn y=Ff(X),

2x -3 npu —-5<x<-1

2

Jx) = il mpu  —1<x<0  pocrpouts eé rpadu.

3sin(2x) npu 0<x<2r

HccnenoBarh (PyHKIMIO HA HENPEPBHIBHOCTh M OMPEAEIUTh BUJ €€ TOYEK pa3pbiBa
(BBIYMCIIMB KK U3 YaCTUYHBIX TIpeenoB). [loctpouts rpaduk.
Ne3
1. Halitu npou3BOAHYIO QYHKIIMHU
F(x) = Ig®2x-(2x —-1)° ;
J1-x

2. Haiitn y, u y; nput=1

x=t>+1
y=2t>+t

3. Haiitu npousBoiHy0 GyHKIIUU

3 x1 3 3
a) fix)=(x*-2) 6) x°*-3xy+2y° +2y+1=0;
4. BerauciauTh IPUOITMKSHHO
19(99) ;
5. IlpoBecTtu mosiHOE HccleqoBaHUE (PYHKIIMU U MOCTPOUTH TpaduK
1
a) y()=—= ; 6) s(t)=(2t+3)-e2V
X+3
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Bapuant Ne2

Nel Bpruuciauth npeaeisl

2
1) lim ;C 5§+6 npu a1=0, a;=2, as=-1, as=—o0;
x—a x” —4x° +4x
2
) . o . 1 X
2) lim sin (x) sm(3); 3) lim (x+ ] |
x—3 6—2x x—>—o\x—3

Ne2 Haiitu o6nacts onpenencaus pyukmun y=F(x),

-x+3 npu x<-3

1
mpu  —-3<x<0 .
2%+ 6 p , TOCTPOUTH €€ TpaduK.

(x—3)2 mpu 0<x<4

UccnenoBarh PyHKINMIO HA HEMPEPHIBHOCTh U OMPEACIUTh BUJ €€ TOYEK pa3phiBa
(BBIUMCITUB KaX]IbIM M3 YaCTHUUHBIX npezenioB).Iloctpouts rpaduxk.

)=

Ne3
1. HaiiTu npou3BOAHYIO0 QYyHKIIMH

(x* +3)-tg(x°) .

f(x)=
9 In 3x
2. Haittn y, u y, nput=2
Xx=3-4t>
y —et2 ’
3. Haiitu npou3BoiHYI0 PYHKIIUU
3 \Sinx+1 ) 3
a) f(x)=(1-2x°) : 6) sin(2x)-x-y°+3y+3=0;

4. BbIYUCIUTH IPUOJINKEHHO

(1,95)";
5. IlpoBectu monHoe wucciaenoBaHue GyHKIHUU U MOCTPOUTH Ipaduk
2 . x2 eZ(p+l)
a) y(x)= ; 0)s(p)=———.
) YO =—— ) s(p) 2P 1)
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KonTtponbHas padboTta 2.2ssiiaéres Ha 13uenerne, cnava Ha 18 nenene 2
cemecTpa

Ne4 (5 6anioB) BoiuucauTsh miomanab GUrypbl, OrpaHUuYEHHON JIMHUSIMU
B JICKAPTOBOW CUCTEME KOOPIUHAT

. y=(x—2)°, y=4x—-8.

2. y=xvV9- ny O(O x < 3).
. y=4-x2,y=

4. y—smxcos?x,y=0(0\x\ < w/2).

=V4—-x2,y=0,x=0,x=1.

Ne§ (5 0as10B) BbIuMcMTh 106 (PUTYPHI, OTPAHUYCHHOM JIUHUSIMU B
JNEKApTOBOM CUCTEME KOOPAUHAT

{fx = 4v/9cos3 t, : Jx = 4(t - sint),

. \y=2\/§sin3t, " |y =4(1 - cosi),
x=2(x22) y=4(0<x<8m, y=4)
(v = V2cost, i Jx=l6co's3t,

L ty=2\/§sint, " |y=2sin’t,
y=2(y>2) x=2(x22).

Ne6 (5 6a1oB) BeiuucauTh miomaab GUrypbl, OrpaHUYEHHON JIMHUSIMU
B MOJISIPHOM CHCTEME KOOPJIUHAT

Bapuanr 1 p(¢) = 4cos(3¢p), p=2(p = 2);

Bapuant 2 p(¢@) = sin(2¢).

Ne7 (5 6amioB)Berunciuth 00bEM Tea, 00pa30BaHHOTO BpallEeHUEM
BOKpyT ocu OXdurypsl, orpaHudeHHON rpadgukoM GyHKIUU.
Bapunant Nely = —x%2 +5x — 6, y = 0;

Bapuanr Ne22x — x> —y =0, 2x*?—4x+y = 0.

2.3 Bonpocskl 3K3aMeHa Mo 2-My ceMecTpy
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1. Onpezenenne 4MCIOBOM MOCIEAOBATENBHOCTU U ee Tipenena. CBONCTBa MpeienoB
MOCJIEIOBATEIHHOCTH.

2. Onpenenenrie (GyHKIMM OJHOM TMEpEMEHHOM, crocoObl ee 3amaHusi. OOpaTHas
byHKIMA, CBSA3b IpaUKOB B3aUMOOOpaTHBIX GyHKIMNA. OCHOBHBIE 3JIEMEHTAPHBIE
(GyHKIMH, X TpaQHUKU 1 OCHOBHBIE CBOMCTBA.

3. [Ipeobpaszoranwms, Boustonue Ha rpadpuk Gyaxkoun (f(x)+c, f(x+c), cf(x), f(cx),
| f(x)|, f(x-cl)). I'paduxu nuHeiiHol, mnapaGonuyeckoi, APOGHO-IHMHEHHOIM
byHKIHH 1 y=ASIN(WX+Wp).

4. Onpenenenue npenena (QyHKIUU B Touke. beckoHEUHBIN mpenen U mpeaesn Ha
6eckoHeuHocTU. CBOMCTBA MPEJIENIOB.

5. beckoneuno manas ¢pynkuus (bM). CpaBuenne BM: 5kBUBaIEHTHOCTh, CUMBOI "'0".
[lepBrlii 3aMeyateNbHbIA Tpeell, ero npuMeHeHrue. OCHOBHBIE KBUBAJICHTHOCTH
bM B nipenenax.

6. beckoneuno Oomnpmras ¢yaknus (bb). CpaBaenue bb: skBUBajIeHTHOCTH, CHMBOI
"o". Illkana Bb npu x—o0, €€ MpuUMEHEHHUE.

7. CBsa3p BM, Bb u apyrux ¢ynkuuid. OCHOBHBIE BHBI HEOINPEAECICHHOCTEH B
npejenax, cnocoObl UX packpeITsi. BTopoil 3aMeuatenbHbIi npe/ies, MPaBuio ero
MIPUMEHEHUS.

8. HenpepsiBHOCTh (QyHKIIMM B TOuke. YacTHUHBIE TIpenenbl, HX CBS3b C
HEMPEPBIBHOCTHIO. TOUKM pa3pbiBa PYHKIINH, UX KIIacCUDUKAITHUS.

9. HenpepbIBHOCTH OCHOBHBIX AJIEeMEHTapHbIX (yHKIUNA. CBONCTBA HENPEPHIBHBIX B
TOYKE (PYHKUHUH.

10. CpoiicTBa HEMpepHIBHBIX HAa OTpe3ke (YHKIMA: COXpaHEHHE 3HaKa,
OTPAaHUYEHHOCTh, JOCTHKEHHE HAMOOJBIIET0 M HAUMEHBIIET0 3HAYCHUH, MOMCK
kopHs f(X)=0 MeTO0M MTOJIOBUHHOTO JCIICHUS, TPOMEKYTOUHBIC 3HAUCHHUSL.

11. [lpousBonnas ¢dynkuu f(x): onpeneneHue, TeOMETPUYECKHA CMBICT C
ypaBHEHUEM KacaTeJIbHOM U HoOpManu, ¢usnueckuii cmbicia. CBoiicTBa

IPOU3BOIHBIX.
12. TlpowsBoanbie  ocHOBHBIX ¢yHkimud (X", a", In(x), sin(x), cos(x))
CIIOKA3aTeIIbCTBAMH.

13. Tlpupamenue nuddepenupyemoit pyHkunu, nouarue auddepennrana u ero
CBA3b C Npou3BOAHOW. ['eomerpuueckuii  cmbicn  auddepenunana.
NuBapuantHOCTh hopmbl muddepenimana, ero NpuMeHeHUe B MPUOIMKEHHBIX
BBIYHCIICHUSX.

14. TIpousBoaHas oopaTHo# GyHKIMH. BeiBecTn nmponsBoanbie arcsin(x), arctg(x).
[TpousBoaHas HEABHO 3aJJaHHON (DYHKITUU.

15. Jlorapudmuyeckoe auddepennupopanue. IloHsTue runepOOTMUECKUX
(GyHKUUNA, UX TIPOU3BOIHBIE.
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16. CroiictBa nuddepeHupyeMbix Ha oTpe3ke ¢yHKIui: Teopembl Depma,
Posnns, Jlarpanxka u Komu.

17. IlpousBoanbie U quddepeHnnaibl Beicmx nopsakoB. @opmyna Teinopa, eé
K03 QUIIMEHTHI U 0OCTaTOYHBIN wieH B popMmax [leano u Jlarpanxa.

18. BeiBecTH pasmokenus Sin(x), cos(x), e*, In(1+x), (1+xX)" mo dopmyie
MakmopeHna.

19. TIpomsBoaHbIe Yx'(X), Yxx' (X) 111 QyHKIINH, 3aJaHHOHN ITapaMeTPUICCKH.

20. Onpenenenre ToUKU skcTpeMyma. CBsi3b MOHOTOHHOCTU (PYHKITUU U 3HAKA €€
npousBoaHoi. Teopema depma (HEOOXOAMMOE YCIOBHE TOYEK IKCTPEMYMA).

JlocTaTo4yHbI€ YCIOBUS SKCTPEMYMA:
a) C IMOMOIIIbIO 3HAKA MEPBOM TPOU3BOTHOM;
b) ¢ moMoIIbIO MPOU3BOAHBIX CTAPIINX MTOPSIKOB.

21. AnTOopuTM HaxOXXICHHS TOYEK SKCTpeMyMa. BpruncieHne HauOOIBIIETro U
HAUMEHBIIETO 3HAYECHUI PYHKIIMH HA OTpE3Ke, MPUMEPHI 337a4 Ha HAXOXKICHHE
HanOOJIPIIEr0 U HAMMEHBIIErO 3HAYeHU (PYHKIIUU OJTHON EPEMEHHOM.

22. Onpenenenue Bbimykioi (Bornyroit) HA OTPE3KE ®YHKIUU. Cas3b
BBIITYKJIOCTH CO 3HAKOM BTOPOM MPOU3BOAHON. AJITOPUTM HAXOKICHUS TOYEK
neperuoa.

23. IlpaBuno JlonuTans pacKpbITHS HEOMIPEACICHHOCTEH B TIpe/Ieiax.

24. Tlonatue acuMnITOTHI Tpadrka PyHKINNA, UX BUIBI U CIOCOOBI HAXOXKICHUSI.

25. OOmmii maH uccneaoBanus QyHKIUN U TOCTpOeHUS rpaduka GyHKITUH.

26. Haxoxaenue HamOOJbIIero (HAaUMEHBINEr0) 3HAYCHHUS (YHKIIMH Ha
OTPE3KE.

2. PerieHue TEKCTOBBIX 33/1a4 HA ONTUMH3AIIUIO.

28. Ompenenenne nepBooOpasnoit mmaf(x) wa [a; b], Teopema o ABYX
nepBooOpa3ubix. Heomnpenenennsiit unrerpan (HU), ero cBoiicta. TaGmuia
OCHOBHBIX MHTETPAJIOB.

29. Onpenenennsiii uaTerpain (ON) ms f(X), kak mpenesa HHTErpaibHbIX CYMM, €ro
OCHOBHBIE CBOICTBA, TEOpPEMa O CPEIHEM.

30. UnTerpain ¢ mepeMeHHBIM BEPXHUM MPEIETIOM, TEOPEMA O €Tr0 MPOU3BOIHOM.

31. ®opmyna Herorona-JleitOHuma u e€ mpuMeHeHHeE.

32. 3amena nepemenHoit B H u OU.NuTterpupoBanue mo vactsm B HU, OU,
OCHOBHBIC CITy4au.

33. Beruncnenue Hekotopeix HY meTomoM HeonpeaeneHHBIX KO PHUITIESHTOB.

34. lpoOGHo-panimoHanbHast (PYHKIUS, aJrOPUTM €€ pPasJIOKEHHs] Ha CyMMY
AJIEMEHTAPHBIX APOOEH:

a) BBIJCJICHUE 1IEJI0M YacTH, aJITOPUTM "JIeJIeHHEe CTOJIONKOM";
0) pa3i0KeHne MHOTOWIEHA Ha HEITPUBOAMMBIC MHOKHTEIIN, KPATHOCTD KOPHS;

42



B) METOJ HEONPEICICHHBIX KOA(D(OUIIMEHTOB Pa3JIOkKEHUS HA JJIEMEHTapHbBIE
TpoOu.
35. UnaTerpanbl oT dieMEHTapHbIX ApoOed. OO I11aH WHTErpUpPOBaHUS

JTPOOHO-PAIMOHATBHBIX (PYHKITUM.

36. UuTerpaibl oT TpuroHoMeTprudeckux GyHkiuii; OCHOBHbBIE CITy4au U CIIOCOOBI
WHTETPUPOBAHUS JAHHBIX HHTETPAJIOB.

37. Unterpanbl oT wuppanuoHandbHbIX GyHKIuA. [Ipumepsr "HebGepymmxcs'
WHTETPaJoB.

38. HaxoxneHue IIiomaan KPUBOJIMHEHHON Tpamenuyd W IUIoIaaed IJIOCKHUX
¢uryp ¢ nomorsto OU (orpannueHnbix Yi=fi(X); mapameTpudecku 3a1aHHBIMH).

39. [Inomans KpuBOIMHEHHOrO cekTtopa. Haxoknenue miomanu ¢GUrypsl B
MOJIAPHBIX KOOPJIMHATAX.

40. O6beM Tena mo nomnepeuHsiM ceueHusM. OO0beM Tena BpalleHHs ¢ TOMOIIBIO
ON.
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HTU HUAY MUOU
Kadenpa obmieHaydHbIX TUCIUTLINH

DK3aMeHAIMOHHBIN OnmJieT Nel

no Kypcy «MaremaTuka» 2 cemecTp

1) Beruucauts nipeesibl

. 2 5x2—x
a>|im[ X Sin"(3x) J; 65) |im(x—‘4j |

w0 \ arcsin(2x)-(1-cos(x)) s\ X+ 7

2) Haiitu npousBogHbIE (PyHKIIHIMA
3

a)S(p)=p°-eP; 6) x(y)= +In(3+2):
3y—-12
1
X - eX-2
3) Uccnenosars Ha acumirors rpaduk Gpynknun  f(X)=— 5 ;
X —
4) Haiitu j 2x -1 dx:
X2 +4x —12

5) BBIYHCIIUTD IUI0MIA b, OTPaHHYCHHYIO KpuBoit  p( @) =4sin*(g) .

CocraBuin: Opnos 10.B.

3aB. Kadenpoii: Hoceipes H.A.

Hosoypanbsck 2023
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3 cemecTp

KontponbHas padora 3.1 no reme «HecoOcTBeHHbIE HHTErpaibl. Psiab»
BbIIAETCs Ha 2 Heflene, caava Ha 9 Hejenne  3-ro cemecTpa

Nel (5 6aanoB) MccnenoBaTh Ha CXOJMMOCTh HECOOCTBEHHBIE HHTETPAIbI

+00 2

. 2 . P
Bap. Nel 1) | —— (fx) dx:; 2) %dx; 3) 21 dx.

. 3X® —4x° +4xX .2x-ln (X) v X + 4X

[ 2 2 [ 1

X
Bap. Ne2 1 dx; 2) | —————dx; 3 dx
P ).1 x*+4 ) J X-4/1+In(x) ).1(x+1)-3\/x—1

Ne2 (5 6amsoB) HcciienoBaTh YMCIOBOM psijl HA CXOJUMOCTb.
J171s1 3HaKOTIEPEMEHHBIX PSOB UCCIIEAOBATh TakKe aOCOMIOTHYIO CXOIUMOCTh
Bapuant Nel

2 5 8 11 14 17 & 2n’ & n 3
1) 2+ >+ —+—+—+—+....; ; 3 -1)" - —
) 3 6 12 24 48 96 2) Zl n° ) Z::( ) n!
Bapuant Ne2
2 3 4 5 6 7 cos(2n = 3"
e e S B )z ( ) 3) Y (-1)—
3 6 12 24 48 96 =0 log,(n+1)

Ne3 (3 6anna) Haiftu untepBan u 001acTh CXOAMMOCTH CTETIEHHOTO psijia

+ 2 +o0 n
B Nel (x+4)"; B No2 (x+5)":
apuaHT nZ:%J N+l ( ) apuaHT nzzé) N+l ( )

Ne4 (3 6asuta) 3anucath pasnoxkenue ¢yHkiun f(X) B cTemeHHON psii B OKPECTHOCTH
TOYKH X = X, | HAWTH 00JIACTh CXOAMMOCTH TOJYYSHHOTO psiia

Bapuaut Nel 1) f(x)=2e*, Xq =0; 2) f(X)=§L§ , Xo =1,
: 2X
Bapuant Ne2 1) f(Xx)=2sin(5x), x, =0; 2) f(X)=X—3 , Xy =2.
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Konrpoabnasi padora 3.2 o teme
«InddepenuuajbHbie YpABHEHUS U UX CUCTEMbD)
BbIIA€TCsl HA 8 Henesle, cnaya HA 18 Hexesre  3-ro cemecTpa

Ne§ (6 6asnoB)/lns kaxxaoro nuddepeHIManbHOr0 ypaBHEHUs
a) OnpenenuTs ero BUJI;
0) Haiitu obiiee pemienue (0OIIMil HHTErpa);
B) [Ipu yka3zaHHBIX HayaJIbHBIX YCIOBUAX PEIIUTh 3anauy Komu

Bapuant Nel 1) x-y-2y =1, y(1)=1;
2) (p®+1)-4/s -ds+p-s-dp=0;
3) (Xx=Yy)-dx+(2y—x)-dy=0, y=1 npu x=1;
Bapuant Ne2 1) (x—=y)-dx+(y+x)-dy=0, y=1 npu x=1;
2) 29-(p+1)-dq +p-./q-dp=0, p=lmpn g=4;
3)x-y'-4y::x3
Ne6 (6 6ansioB) Haittu obO1miee pemieHre TMHENHBIX TU(dEepeHIMaIbHbIX

YpPaBHEHUH U BBIJICJINTH YaCTHOE PEIICHUE, €CIIH YKa3aHbl HaYaIbHbIE
yCJIOBUSA

Bapuant Nel 1) y(®) _gqy"_5y" - 0;

d?s ds
2) — +6-— + 8-5(t)=0, s(0)=1, s'(0)=0;
) 72 T8 (t) (0)=1, 5(0)
3) y"+8y"+25y'=0.
BapuanTt Ne2 1) y(4) —5y"—36y =0;
d’p , d’p dp
2) — +3.— -18.— =0, 0)=1, p'(0)=0;
) qt3 qt2 at p(0) p'(0)
3) y"+8y'+41y=0.
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Ne7 (8 6asioB) IIpu HavanbHbIX yenoBusx y(0)= Y., y'(0) =y, HalWTh

pEIICHUE YPaBHECHUS

A y'+B-y+C-y=1(x)

Hau. [KosdduimenTs
ycioBue JI04Y Heonnopoaunocts f(X)
Bap. ,
YolY,|A| B C
1 |5 |45 -1 -1 10e* — 7 sin(x) + cos(x) + 2x
2 | 0119 16 | 50 | 90e?* + 64 sin(x) —32cos(x) — 100x + 118

Ne§ (4 6ansia) Jlana cuctema qudpepeHImaibHbIX YpaBHEHHM.
6) HaiiTi MeTO10M HMCKIIFOUCHHS 00IIIee PEIICHHE CHCTEMBI;

7) 3amucaTh o0IIee peleHne CUCTEMbI B BEKTOPHOM BHJIC;
8) HaiiTu coOCTBeHHBIEC YHCIa B COOCTBEHHBIC BEKTOPBI;

9) N300pa3uTh 3CKHU3 HWHTETPAIBHBIX KPUBBIX HUCXOIHOW CHCTEMBI B

okpecTHOCTH Toukd O(0; 0) H HCCIEAOBAaTh TaKyK TOYKY Ha
YCTOMYHBOCTb;

10)

N3  oOmero pemieHUss  CHCTEMBI

BBIZACIINTh 9YAaCTHOC PCHICHHUC CHCTCMbI IIPHU YKA3dHHBIX HaAYaJIbHBIX

YCIIOBHUSIX.

BapuanTt Nel {

BapuanT No2 {

y(t)=-2-x+4-y

X(t)= 9-x +y

, X=1 y=-6 t=0.
y'(t)=-78-x-10-y X y i
X(t)= x +y

, X=—6 y=—6 npu t=0.
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3.2 Bonpocsl 3k3aMeHa no 3-Mmy ceMecTpy

1. HecobcTBeHHbI uuTErpalt 1 poaa, onpeeiaeHue U KpUTEPUU €ro CX0IUMOCTH.

N

. Heco6ctBennsiit unterpain |l poaa, onpenenenue u KpUuTepuu €ro CXOAUMOCTH.

3. OmnpeneneHye YucaoBOro psjia, €ro YaCTUYHBIX CYMM U CYMMBI, CXOAUMOCTH U
pacxoauMocTi. CXOAUMOCTh TEOMETPUUECKON MTPOTPECCUH, €€ CyMMA.

4. IIpy3Hakd CXOJMMOCTH YHCIIOBOTO psiJa: HEOOXOJUMBIHA, CpaBHEHHS W

o 1
9KBHUBAJICHTHOCTHU, HHTCI'PAJIBHBINN CXOAUMOCTDb Z n_P , I[aﬂaM6epa u Komm.

5. 3HaKOMEpEMEHHbIA U 3HaKouepenyromuiicss psasl. Teopema JleiiOuuia (mpusHak
JleitOHuUIa) O CXOAUMOCTH 3HAKOUEPETYIOMIETOCS Psia U OIICHKE €T0 CYMMBI.

6. ®yHKIMOHANBHBIN psiJl, ONpEIETIeHUE ero oonactu cxoaumoctu. CTeneHHoN pAl.
Teopema AGernst, HHTEpBaJ U PaINyC CXOAUMOCTH CTENIEHHOTO SIpJa.

7. Ilounennoe nuddepeHpoBaHUE W HMHTETPUPOBAHHE CTEIEHHOIO  psfa,
BBIYMCIICHHE CYMMbI CTEIIEHHOTO psJia CBEICHUEM K F€OMETPUUYECKON MPOrpeccuun
(M gpyromy psiny).

8. Psanw1 Teitnopa u Maxknopena, ux ko3 ¢uipertsl. Pa3noxkenne B CTENEHHON P
sin(x), cos(x), %, In(1+x)u ap.

9. [IpuOnm>XxeHHbIE BBIYUCICHUS YUCEIl €M 7T, BBIUUCICHHUE ONPEICICHHBIX HHTErPajioB
C IOMOIIBIOCTETIEHHBIX PSJIOB.

10. Ob6nacTb HECKOIBKUX MEPEMEHHBIX, OKPECTHOCTh TOUKU. OTKPHITAS U 3aMKHYyTas
00JIaCTU HECKOJIbKUX TMepeMeHHbIX. DYyHKIMN HecKoJbkuX nepemeHHbix (DHIT):
omnpeeneHue, crocoObl 3aaanus. ['eomerpuueckuii cmbica Z=f(X,Y), TMHUN YPOBHHI.

11. Ilpenen ®HII B Touke. HemnpepsiBHOocTh DHII B Touke. OCHOBHBIE CBOICTBa
HenpepbiBHBIX OHII.

12. Onpenenenune yactHoM mpouwsBoAHoi @OHII, mpaBunma wuX BBIYUCICHUS.
['eoMeTprUeCKUi CMBICI YacTHBIX Npou3BOAHBIX 11t Z=f(X)y). YpaBHeHue
KacaTeJIbHOM TIOCKOCTH U HOPMaJIH.

13. Tonuerit nuddepenmuan OHIIL, cBs3b ¢ Af, uaBapuanTHocTh ero Gopmel. [ToaHas
MpoU3BOAHAs MO nepeMeHHoitt. [Ipon3BoHas HesIBHOM QyHKIUY.

14. IlpousBoaHas MO HampapieHUIo. ['pagueHT (QyHKUUM: OMpeaesiCHUe, MpaBuiia
BBIYKCIICHHUS, CBSI3b C MPOU3BOJHOM 10 HANIPABJIEHUIO U C JTMHUEH (IIOBEPXHOCTHIO)
YPOBHSI.

15. YacTHble TpOU3BOIHBIE BHICIIUX MOPSAIKOB. TeopemMa 0 cMeIIaHHbIX TPOU3BOJHBIX
®HII. Tuddepenimanst Boicuux mopsiakos aas @HIT, ux koaddumnments as f(X,
y) (tpeyrompuuk Ilackans u 6mnom Herotona). ®opmyna Teitnopa mmst OHIL.
[TpuGauKeHHbIC BHIYUCIEHUS.
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16. Touku sxctpemyma DHII. Heobxomumoe ycioBue skctpemyMma. JloctaTouHoe
ycJI0BHE dKCTpeMyMa B ob1eM Buje u st f(X, y), xapaktep skcTpemymMma.

17. Ycnosueit  skctpemym OHII. Meron wmuoxuteneit Jlarpanxka u  MeTof
MOJICTAHOBKH.

18. Haxoxxnenne wHambombiiero u Haummenbliero 3HaueHuid @OHII B 3aMkHyTOI
OTPaHUYCHHOU 001acTH (TUT1aH).

19. OOGmue noHsTHA TEOPUH OOBIKHOBEHHBIX AU(depeHnnanbibix ypaBuenui ([AY):
Y, ero peuienue, o0llee ¥ 4YaCTHOE pEUICHUS, HaYalbHbIE U KpaeBble YCIOBUS,
UHTErpanbHas Kpusas, 3aaa4a Komm. Teopema Komm niia /1Y nepBoro nopsiaka.

20. 1V ¢ pa3aesieHHbIMU U pa3JIesSIOIIMMHUCS TIEPEMEHHBIMU, UX petieHust. CBelieHue
TEKCTOBOM 3ajauu K pemeHuto J[Y Ha mpumepe 3agauu O pacnajae pagus U o
HEIPEPBIBHOM PACTBOPEHUHU COJIH (MM IPYTOM 3aa4H).

21. OnHoponnble (YHKIMKM JBYX TMepeMeHHbIX. OOmmidi BHI U MPaBUIO
MHTETPUPOBAHUS OJHOPOJHBIX JU(. ypaBHEHHWI. YpaBHEHHs, MPUBOASAIIMECS K
OJIHOPOJHBIM, X UHTEIPUPOBAHUE.

22. Jluneitnsie Y mepBoro mopsinka, metonbl bepuymnum u Jlarpamxka mis ux
UHTETPUPOBAHUA.

23. YpaBHeHue bepHymiu, ero MHTErpUpOBAaHHUE HENOCPEACTBEHHO M CBEJIEHUEM K
nuHerHoMy [Y.

24. YpaBHeHue B OMHBIX quddepeHnuranax: oOumii B, IpaBuio HHTETPUPOBAHUS
1 (puznueckuit cMbICH (MOTEHIIUATBLHOCTD MIJIOCKOT0 BEKTOPHOTO TTOJIS).

25. Metoap! Diinepa 1 M30KJIUH MPUOIMKEHHOTO MTOCTPOCHUS HHTETPaJIbHBIX KPUBBIX.

26. Pemienne JIY B BHJE CTENEHHOro psia, JBa CHoco0a HaXOXKAECHUS €ro
KO3 (P PUITUECHTOB;

27. 1Y Broporo nopsaka. Ciydau /Y, gomyckarmmmx NOHMKEHUE MOPSIKA.

28. JIuneitHoe JIY BTOpOro mopsmka: oOmWK BHJ, CBOWCTBA PEIICHUN, CTPYKTypa
00111eTO peIIeHHUS.

29. JIuHeitHas 3aBUCUMOCTD cucTeMbl pyHKIui. Onpenenutens Bpornckoro. Teopema
O CBS3M oOmpenenurenss BpOHCKOro ¢ JIMHEHHOW 3aBUCUMOCTBIO PEIICHUMN
nuHenHoro omHoponHoro Y. dyHmaMmeHTanbHas cucTeMa pelieHud U ooiee
pELIEHUE IPU ITOM.

30. JIuneitnoe omHopoaHoe JIY ¢ mocTosHHBIMH KOd(QHUIIMEHTaMU: OOIUH BU,
MeToJ Dilliepa ero pelieHus, XapakTepucTuiueckoe ypaBHeHue. OOmiee pelieHue
JHENHOro JIY npu M3BECTHBIX KOPHAX XapaKTEPUCTUYECKOTO YPaBHEHUS:

a) KOpPHU JEHUCTBUTEbHBIC, PA3TUYHbIE;
0) KOpHU KpaTHBIE;
B) KOPHU KOMIUIEKCHBIE, CONIPSKCHHBIE.

31. HaxoxieHne dYacTHOTO pelIeHHus] JUHEHHOTO HeogHopoaHoro JY mpwu
HEOHOPOIHOCTH CIICIMAIBHOTO BHIa (METOI IToadopa):
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a) Pa(X);  6) Pa(x)e™;  B) ™ (Acos(bx) + Bsin(bx)); 1) Cymma QyHKIIHiA.
Haxoxnenue ko3 huireHToB mpeanoiaraeMoro peieHus.
32. HaxoxaeHue 4YacTHOrO pelleHusl JMHEWHOoro HeoaHopoaHoro Y wMeromom

BapUaLMKU MOCTOSHHBIX.

33. 1Y, omnuceiBaromee MexaHudeckue — KojeOanusa. Ciaydyan  CBOOOJIHBIX,
3aTyXalollnX, BIHYKIACHHBIX kKojebanuil. Ciaydail pezoHaHca.

34. Kanonnueckass u HopMaibHas gopmbl cuctemsl Y. Pemenne cuctemsr 1Y,
oOiiee u yactHoe pemieHus. HauaneHble ycnoBus. Teopema O CylieCTBOBAaHUM U
€IUHCTBEHHOCTH peIIeHUs cuctemsl /Y.

35. Cegenue Y k cucreme 1Y B HOpMmanbHOU (opme, cuctembl Y K ogHOMY
nuddepeHIaTbHOMY YPaBHEHUIO (METO UCKITIOUCHHUS ).

36. CucTtembl JIMHEWHBIX YpPaBHEHMM, CBOMCTBA PEIICHUM OJHOPOAHBIX CHUCTEM U
HeogHopoaHbIX cucteM JIY. Omnpenenutens Bpouckoro cucremst Y, ero
corictBa. ®CP cuctemnl JIOY.

37. HaxoxeHre pemneHni THHEHHON 0 JTHOPOAHOM CHCTEMBI METOIOM UCKITIOUCHHUSI.

38. Haxoxienue pemnieHuil JIMHEWMHOW OJHOPOJIHOM CHUCTEMbI C  MOMOIIBIO
COOCTBEHHBIX BEKTOPOB.

39. HaxoxaeHue pelieHuil JUHEWHOW HEOHOPOHOM OIHOPOJIHOM CHCTEMBI
METOJIOM BapHalliU MOCTOSIHHBIX.
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33INPUMEP DK3AMEHALIMOHHOI'O BUJIETAIIO 3-my cemectpy

HTHU HUSAY MUDPU
Kadeapa o01meHayYHbIX IUCUUILIHH
Jk3aMeHAaMOHHDbIN Onjet Nel
o Kypcy «MaremaTuka» 3 cemecTp

[e0]
2x% —x3Ax* +1
Nel HccnenoBarb CXOAMMOCTb UHTETpasa 2 —dx;
X" +4x

1
Ne2 Haiitu obiee pemenue audpepeHimuaibsHOro ypaBHEHUS

2.
Y- <y _ ) x2;
X
Ne3 Haiitu pemenne cucteMbl nuddepeHInaIbHBIX YpaBHEHUN TTPU

YKa3aHHBIX HAYAJIbHBIX YCIOBHUSIX
{x'(t)=—2-x+2-y

Yi()=T-x +3-y
No4 HaiiTu nepBbl€ NSATh HEHYJIEBBIX WICHOB Pa3I0KEHUS B CTEIICHHON
psaa  ans peumeHus 3aaadu Ko

4y =—-y"—48-cos(3x) {

x=1, y=—10 ipu ¢t =0

y(0)=5
y'(0)=4

. +o0 n n
Ne5 Haiitu 0611aCTh CXOAMMOCTH psijia Z(n—ﬂ)(x +2)
n=0

CocraBui: Opios 10.B.

3ag. Kadenpoii: Hoceipes H.A.

Horovnanrer 2023
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