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1 LEJU OCBOEHUS YYEBHOM JTUCIHUTLJIMHBI

[lenpto ocBoeHUSI y4uyeOHOM auCHMIUIMHBI "MaremaTtuka" sBIISICTCS
BOCIIUTAHUE JOCTATOYHO BBICOKOM MATEMAaTHYECKOW KYJIbTYPHI, pa3BUTHE
y CTYJISHTOB IIHPOKOTO KPYyrozopa B 0O0JacCTH MaTeMaTHKH W yMEHHS
HACIOJIE30BaTh MaTEeMAaTHYECKHE METOILI M OCHOBBI MaTEMAaTHYECKOTO
MO/JICJIMPOBAHMUS JIJISI PEIICHUS TPAKTUYECKUX 3a/1a4.

2 MECTO YUYEBHOW JUCHMUILUIMHBI B CTPYKTYPE
OOII BIIO

JlanHas yueOHasi TUCIMIUIMHA BXOJUT B ECTeCTBEeHHOHAYYHBIN
oOpazoBaTenbHbIi Moayib pa3aena b1.0.1.02.01 EcrtecTBeHHOHaY4YHBIH
Moxaysib @I'OC-3 no Hanpasnenuto moarorosku BITO 13.03.02
«INeKTpoaHepreTMKa u anekTpoTexHuka» Ilpoduib: — «InekTponpusos,
M aBTOMATMKa» OYHO-3a04HOM (hOPMBI OOyUEHMUSI.

Mertonpl, pa3BUBaeMble B Kypce, SBISIIOTCS O0a30BBIMH MPU HU3yUYCHUHU
JPYTUX KOMIIOHEHTOB IIUKJIA.

BMmectre ¢ kypcom «Marematuka» CTYAEHTBI 3TOW TPYHIBI HU3Y4arOT
«IIpeobpazoBanue Jlamnaca» (61.0.1.02.04 J1 - 10 4., IIp— 8 4., 3a4)



3 KOMIIETEHIIUN CTYIAEHTA, ®OPMUPYEMBIE B
PE3YJBTATE OCBOEHHMSI YUYEBHOW JUCIMILJIVHBI,
OXNAAEMbBIE PE3YJIBTATBI OBPA30OBAHUA n
KOMIIETEHIIUU CTYAEHTA 110 3ABEPILIEHUU OCBOEHUS
IMPOI'PAMMBI YYEBHOM JUCIUIIJIMHBI

JlaHHasg  JOUCUMIUIMHA y4acTBYeT B  (POPMHUPOBAHUHU  CIIEIYIOLIHUX
KOMIICTCHIIMW:

YKE-1 Cnoco6eH UCIoib30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX
JUCUUILIMH, TPUMEHSITh METO/Ibl MATEMATUYECKOTO aHan3a 1
MOJICJIMPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAIIBHOTO UCCIIEA0BaHUS
B IMIOCTABJICHHBIX 33/1a4aX;

OIIK-3 CrnocoOeH NpUMEHSTh COOTBETCTBYIOLINNA (PUZUKO-
MaTeMaTUYECKUI anmnapaT, METO/Ibl aHaIn3a U MOJEIUPOBAHHS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIIEIOBAHUS MTPU PEIICHUN
npodecCuOHAIBHBIX 3a/1a4

B14 ®dopmupoBanue riyOb0Koro moHUMaHus COLUATBHON POJn
npodeccuu, TO3UTUBHON M aKTUBHOW YCTAaHOBKHU Ha LIGHHOCTHU U30PaHHOM
CHEUUAIBbHOCTH, OTBETCTBEHHOIO OTHOLLIEHUS K TPO(PECCUOHATBLHON
NEeATEIbHOCTH, TPYLY ;

B15 ®opmMmupoBaHre NCUXOJOTMYECKON TOTOBHOCTHU K MPO(ecCHoHaNbHOM
JeSTEILHOCTH 110 U30paHHO# mpodeccun.

B pe3ynprare 0CBOCHUS AUCIUILUIMHBI CTYAEHT JOJIKEH:
3HaTh OCHOBHBIE MOHSTHS BEKTOPHOW W JIMHEWHOW aireOpbl, OCHOBBI
aHAMUTUYECKOM U nuddepeHInaTbHOW TeOMETPUU, OCHOBHBIC TMOHATHS
muddepeHInaIbHOr0 ¥ MHTErpaaibHOTO UCYUCIICHHUS.
YMeTb OPUMEHATh MATEMAaTUYECKUE METOAbl BEKTOPHOM W JIMHEUHOWU
anreOppl,  aHAJIUTHYECKOW  TeoMmeTrpuu,  AUbPEepeHInanbHOTO |
WHTETPAJIbHOTO MCYHMCIICHUS, TEOpPHUI0 psAoB U JauddepeHInaibHbIX
YPaBHEHUM IIPU PEIICHUN KOHKPETHBIX UHKEHEPHBIX 3a/1a4.
Braners: MeTomaMu pelIeHUs] CUCTEM JIMHEMHBIX YPABHEHHM, METOIAMU
HaxXO0JICHUS paHTa MAaTPUIbl U 0OpaTHOM MaTPHIIbl, METOJIAMHU PEIICHUS
TUIOBBIX 33]1a4 [0 TEMAaM: MpsiMasi Ha MJIIOCKOCTH, IIIOCKOCTh U MPSIMBIE B
POCTPAHCTBE, METOJAMHU HCCIETOBaHUS (PYHKIMA W TOCTPOEHUS HUX
rpadUKOB, METOJAaMU PEIICHUS TUIIOBBIX 3a/lad T€OMETPUU U (DU3NKU Ha
OCHOBE MHTETPAIbHOTO MCUUCIICHUS, METOJIaMU PEIICHUSI OOBIKHOBEHHBIX
muddepenmanbubix ypapHenuit | u Il mopsiaka, MeTogaMu ucciaeaoBaHus
CXOJIMMOCTH YUCJTIOBBIX U (DYHKIIUOHAIBHBIX PSJIOB.
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JuciuruinHa n3yvaercs ¢ | mo 3 ceMecTp M BKIIIOYAET CIETYIOIIUE

pa3iebl:

MAaTpPHIIbl U CUCTEMBbI JIUHEWHBIX YPABHECHUN,

OCHOBBI BEKTOPHOU anreopshl,

npsiMas Ha TJIOCKOCTH,

MJIOCKOCTH U TPSIMBbIE B MPOCTPAHCTBE,

KPUBBIE U TIOBEPXHOCTHU BTOPOTO TOPSIKA,

nuddepeHimaibHOe HCUUCIeHue PYHKIMI OJTHOM EPEMEHHOM,
npuMeHeHrue auddepeHInaIbHOr0 HUCUMCICHU JUIsl MCCISIOBAaHUS
(GYHKIMNA U IOCTPOCHHUS UX TPAPUKOB,

UHTErPAIbHOE UCYHUCICHUE (PYHKIHMN OJHOM TMEepEeMEHHOM U €ero
MPUIIOKEHUS,

(GYHKIMY HECKOJIBKUX MEPEMEHHBIX, UX ONTUMU3AIINS,

YUCJIOBbIC U (DYHKIIMOHAIBHBIC PSIbI,

pan u unaTerpail dypewe,

00BIKHOBEHHBIE AU PepeHIINAIbHBIE YPABHEHUS,

cuctembl nudepeHIanbHbIX YPaBHECHUM.



4 CTPYKTYPA U COJAEP)KAHME YYEBHOM JUCHUATIIAHBI

4.1 1 cemecTp

Buasr yaueOHoM

OTuY€THOCTD
Henenn Tema NESITCILHOCTH
Jlexuu ‘ HpaKTI/IKI/I ‘ CPC BU]I ‘ BbIJJaya ‘ caaya
1-2 Matpuiibl, ONpeaCIUTENN 4 2
» TP
3-4 Pemienus TMHENHBIX CUCTEM 4 2 2 H.
VR 10 | Nel.l
5 OO6miee pemieHne JTUHEHHOMN 2 2
CHCTEMBI 6 H.
6-7 JlericTBUS HaJl BEKTOPAMU 4 2
8-9 CkansipHoe, BEKTOPHOE, 4 2 TP
20 6 H.
CMECIIaHHOE MIPOU3BEICHUS Nel.2
BEKTOPOB 9 H.
10-11 JIIpsiMasi HA TIOCKOCTHU 4 2 10
12 I1JIOCKOCTh B IPOCTPAHCTBE 4 2
13 [IpsiMmast B mpoCTpaHCTBE 2 2
14-15 | JIunuum 2-ro nopsiaka 4 2
16 IToBepXHOCTH 2-TO MOpPsI/IKA 2 2
14 TP
17-18 | IIpeoOpa3oBaHus MIOCKOCTH U 2 2 Ned 11 1.
npoctpancTBa.  IIpuBeneHue B
JUHUM U TOBEPXHOCTEH 2-T0
MopsiiKa K KAaHOHUYECKOMY
BUJTY 18 u
Hroro: 36 18 | 54 |2TP | 43.e.
JK3aMeH

TP Nel.l «Matpuubl. JINHEHHBIE CUCTEMBDY,

TP Nel.2 «BekTopsi»,

TP

No2 «JIvHMM 1 TOBEPXHOCTHY.




4.2

2 cemecTp

Busl yueOHoM OTue
Henemn Tema NeSATeIbHOCTH THETHOCTR
Jlexum ‘ IIpakTuku | CPP BUJI ‘ BbIJIaHA ‘ claHa
1 [Ipenen nociie10BaTEIbHOCTH 2 4 TP lu
2-3 [Ipenensl GpyHKIMHT 4 4 20 | Ne3.1 '
4 HenpepbIBHOCTh QyHKIMH 2 2 4 H.
5-7 [TpousBoanas ms f(x) 2 4
8 OkcTpemyM f(x) 2 2 TP
9 UccnenoBanne f(x), moctpoenue | 2 4 30 | Ne3.2  5H.
e€ rpaduka
10 3agaun ontumuzamuu f(x) 2 4 10 =.
11 Heonpenenénuplii u 4 2
OITPEICIIEHHBIN UHTErPAJIbI
12-13 | 3amena NepEMEHHOM nul 4 2
MHTETPUPOBAHUE IO YacTsIM B TP
31 11 H.
VMHTETpajiax Ne4
14-15 | BelunciieHUs] UHTETPaJIOB 4 2
16-17 | IIpuMeHEeHUs] HHTETPAJIOB 6 2
18 HecoOcTBeHHBIE MHTETPaJIbl 2 2 18 H
HUroro: 36 18 18 |81, p 4 3.e.
JK3aMeH

TP Ne3.1 «IIpenensl, rpadvky U HEIPEPHIBHOCTD PYHKIINY.
TP Ne3.2 «IIpousBogHas PyHKIIMU OJHON MEPEMEHHOMNY,
TP Ned «MHTETpHpOBaHUEY.




4.3

3 cemecTp

Buasr yueOHoOM OTue
Heenn Tema JIESITEIIbHOCTH THCTHOCTD
Jlexknuu ‘ MpakTuku ‘ CPC BUJI ‘ BbIIAYA ‘ crada
1 CX0JIMMOCTb YHCJIOBBIX PSJIOB 1 1
TP
2 QOYHKIIMOHAJIBHBIE PSIJIbI 1 | 20 2 H.
No5
3-4 | IIpuMeHeHNE CTENEHHBIX PSIIOB 1 1 SH.
5-6 | Pan @ypse u unrerpan Oypne 2 2 10
7-8 | OyHKUMHU HECKOJIbKUX 2 2 TP ] 1
nepeMeHHbIxX (PHII) 20 No6 '
8-9 | Okcrpemymsl OHII | | B 10 H.
10-12 § AY nepBoro nopsjaka 2 2 10 10n. | 12 1.
13 JIOAY 2 2 10
14 JJIHOY 2 2 TP
15 | Ananu3s MEXaHUYECKUX u 1 1 15 No 13 H.
AIEKTPUIECKUX KOoJIeOaHuMH ) 16 H.
16-17 | Cuctemsl JIY 2 2 14
18 | Ananus KOJIEOaHU I JIBYX 1 1
byHKIUH
Hroro: 18 18 99 |3TP 5 3.e.
IK3AMCH

TP Ne5 «YwucnoBbie v QyHKIIMOHATBHBIE PSIBI»,

TP Ne6 «DyHKIIMH HECKOIBKUX MTEPEMEHHBIX)
TP No7 «Jlud. ypaBHEHUS U UX CUCTEMBIY,

O6m1as TpyA0EMKOCTh JUCIUIUIMHBI (T CEMECTpa) CoCTaBisieT 13 eauHuIl
3ET, 468u4acos.




S COAEP’KAHUE KYPCA

5.1 Copepxkanue 1 cemecTpa

MarpuuHoe ucyucieHue

Onpenenenue MaTpull, UX CpPaBHEHUE, TPAHCIIOHUPOBAHHE, YMHOXXEHUE  Ha

YHUCJI0, CyMMa M pa3HOCTh, TPOU3BEACHUE MATPHULL.

2. Onpenenurteny BTOPOTO M TPETHErOo MOPSANKA: ONPEACIICHUE, IPaBUIIO
BBIYKCIICHUS M OCHOBHBIC CBOWCTBa. [loHSATHME MHWHOpa W anreOpamvecKoro
JIOTIOJTHEHUS DJIEMEHTA, PACKPBITHE OMPEACITUTENS TI0 CTPOKE WIIH CTOJIOITY.

3. OOiee onpezeneHue ONpeenuTeNs N-ro nopsaka. 3ajgaya O pacCTaHOBKE Jiajien
Ha [IAXMAaTHOM JIOCKE. BrIunciieHne onpenennTenss 4eTBEPTOro MopsiIKa.

4. OOpatHasg MarpuLa: OIpeAesieHHe, TeopeMa O CYyIIeCTBOBaHMU OOpaTHOM
MaTpuIbl (Croco0 HaxoxaeHus A™'), mpoBepKa IMOay4eHHOro pe3ybTara.

[
.

Pemienust cucTtem JIMHEWHBIX YPABHEHU I

5. Cucrema NMHEWHBIX ypaBHEHUW, ompeneneHue ee pemenus. Meron Kpamepa
HaXOXICHHS PEUICHUM JIMHEWHOW cuctembl. Teopema Kpamepa. Marpuunas
3alUCh JIMHEWHOM CHCTE€Mbl. MaTpU4YHBIA METOJI HAXOXIACHHUS PEIICHUS
JINHENHOW CHCTEMBI.

6. Meron l'aycca m XXoppana-I'aycca pemenus nuHenHOM cucteMbl. Ciyyaun
€IMHCTBEHHOTO PEILICHUS, MHOKECTBA PEIIEHNUI U OTCYTCTBHS PELICHUI.

7. OnHOpoaHas JUHEIHAs CUCTEMA, CYUIECTBOBAHUE €€ HETPUBHUAIBLHOIO PEIICHUS,
0a3ucHbIe U CBOOOHBIEC TEPEMEHHBIE PU ITOM.

BeKTopHOE MCUUCIIEHUE

8. CxansipHble ¥ BEeKTOpHBIE BeTU4YHHBI. CIIOCOOBI 3a/1aHusl BEKTOPOB. JecTBUS HaT
BEKTOpaMu (rpauuecku): CpaBHEHHE, YMHOKEHHE Ha YHCII0, CyMMa U Pa3HOCTb.
OcHOBHBIE CBOMCTBA JIEUCTBUI HAJl BEKTOPAMHU.

9. JluneiiHas 3aBUCHUMOCTb CHUCTEMBI BEKTOPOB. Pa3MepHOCTh BEKTOPHOIO
MPOCTpaHCTBA (MIPSIMOM, MJIOCKOCTH, MPOCTpaHCTBA). ADUHHBIN 0a3uc, apUHHBIC
KOOPJIMHATHI BEKTOPA, HAX0XK/IEHUE X T€OMETPUUECKHU.

10. CxansipHoe TPOU3BEICHUE BEKTOPOB: OMNPEAECICHUE, OCHOBHBIE CBOKCTBA.
Kocunyc yrna mexny Bekropamu. Moayns BekTopa. [Ipoekius BekTopa Ha OCb.
11. [exaproBa cucreMa KOOpPAMHAT, O0a3UCHBbIE BEKTOPHI. JlekapTOBBI KOOpPIMHATHI
BEKTOpa, 3aliCh BEKTOpa yepe3 OazucHbie. CBsi3b TOUEK U BEKTOpOB. CpaBHEHHUE,

YMHOKE€HHE Ha YUCJIO, CyMMa, Pa3HOCTh BEKTOPOB B KOOPJAUHATHOM (hopMme.

12. BelBeCcTH IIpaBUJIO CKAJSIPHOTO TIPOM3BEACHHUS BEKTOPOB B JEKAPTOBBIX
KoopJauHaTax. MoJyslb BEKTOpa, PACCTOSHHUE MEXJIYy TOYKAMU WU YroJl MEXIY
BEKTOpPAMHU B KOOPAUHATHON dopMe.

13. IIpaBas Tpoiika BEKTOpOB. BeKTOpHOE MpOoU3BEACHUE: ONPEACITCHUE U OCHOBHBIC
CBOMCTBA, FEOMETPUYECKUI CMBICII, CHHYC YTIJIa MEXy BEKTOPAMH.

14. BeiBecTH BEKTOpHOE MPOU3BEACHUE IBYX BEKTOPOB B KOOPJIUHATHOU (opme.
[Imomanes TpeyroJbHUKA, 3aJaHHOTO KOOPAMHATAMHM BEPIIMH C MOMOIIBIO
BEKTOPHOT'O MPOU3BEICHMUS.
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15. CmemianHOo€ TPOM3BEJCHHUE: OIPEICICHUE, OCHOBHBIE CBOWMCTBA WM IIPaBUIIO
BBIYMCJICHUS B KOOPJAMHATHOM (opMe, TCOMETPHYECKUM CMBICI, IpOBEpKa
JIMHEWUHOU 3aBUCUMOCTH.

[Ipsimas Ha MUIOCKOCTH

16. CrnocoOsbl 3ajaHusl TMHUU HA MIIOCKOCTH, TOBEPXHOCTHU U JIMHUU B MIPOCTPAHCTBE
no Jlexapty u JKopnany. [lonspHast cucrema KOOpJIUHAT.

17. YpaBHeHus NpsIMOM Ha IUIOCKOCTHU: BEKTOPHOE, MapaMETPUYECKOE, uepe3 JBE
TOYKH, KAHOHMYECKOE, C YTIJOBBIM Ko3(PduimeHToMm, obiiee, B OTpe3Kax U
HOpMasbHOE. CBSI3b HAIIPABJISIOIIETO U HOPMAIbHOTO BEKTOPOB MPSIMOM.

18. B3auMHOe pacnosiokeHue IBYyX MPSMBIX Ha IUIOCKOCTH (MO YPaBHEHUSM),
NapaJIebHOCTh, IMEPHNEHAUKYISIPHOCTh, TOYKa IHepecedeHus. PaccrosHue ot
TOYKH JI0 MPSIMOM. YTOI MEX1y ABYMS IpsAMbIMU. [Ipoeknns TOUKH Ha IPSAMYIO.

[11ockoCTh U nipsiMas B IPOCTPAHCTBE

19. YpaBHEHMS IIIIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE, TAPAMETPUUYECKOE, YEpPE3 TPH
TOYKH (TOYKY U JIBa HAIMPABISIONIUX BEKTOpa), 00111ee, B OTPE3Kax U HOPMaIbHOE

20. CBs3p HOPMAJIBHOTO M HAaNpaBISIOINIMX BEKTOPOB IUIOCKOCTH. B3anmHoe
pacnoyioKeHUe IJIOCKOCTeW  (mapajlieNbHOCTh, COBMAJCHHE, IIEpPECeueHuUe,
NEPHEHAUKYIIPHOCTh) IO YpaBHEHUSIM. PaccTostHME OT TOYKH /IO IJIOCKOCTH.
YToa MeXIy TIOCKOCTSIMH.

21. VYpaBHEHHs NpPSAMOW B IPOCTPAHCTBE: BEKTOPHOE, MapaMETPUYECKOE, MO JBYM
TOYKaM, KaHOHHYECKOe, 0011Iee, uepe3 MPOEKTUPYIOLIUE MITOCKOCTH.

22. BzauMHOE pacIoyIokKEHUE MPSMOM U MJIOCKOCTH: NapaJlIeIbHOCTD, IEPECECUEHHE,
NEPHEHANKYJISIPHOCTh, MPOEKLUUS TOYKHM Ha IUIOCKOCTb, CHUMMETPHSI TOYKH
OTHOCUTEIBHO IJIOCKOCTH. YTOJI MEXKIY NMPSAMOMN U TNIOCKOCTHIO.

23. BzauMHOE pAaCMOJOKEHHE ABYX NPSIMBIX B IMPOCTPAHCTBE IO YPABHEHUSM:
nepeceyeHre (Touka nepecedyeHus ), napajieIbHOCTh (PACCTOSIHUE), CKPEIIMBAHUE
(HauMeHbIIIEe PACCTOSIHUE).

JIMHUH ¥ IOBEPXHOCTU BTOPOIO MOPSIAKA
24. Dnnunc: onpeaesieHNe, KAHOHUYECKOE YpaBHEHUE, CBOMCTBA, MOCTPOCHHUE.
25. T'unepOomna: onpeesieHre, KAHOHUYECKOE YpaBHEHUE, CBOWCTBA, MOCTPOSHHUE.
26. Ilapabona: ompeneneHue, KAHOHUYECKOE YpaBHEHUE, CBOMCTBA, TOCTPOCHHE.
27. OOuiee ypaBHEHHE JMHUU BTOPOTO TMOPSJIKA, MPUBEACHUE K KAHOHUYECKOMY
ypaBHEHHUIO 110 001eMy (IIpU OTCYTCTBUU X-Y) BBIJICJIEHUEM MOJIHBIX KBaJPaTOB.
28. JlupexTopualibHOE CBOMCTBO AJUIMIICA U THUMEPOOJIBI, MPABUIIO HAXOXKIACHUS HX
KaHOHUYECKOTO YPAaBHEHUSI.

29. HaxoxJeHue ypaBHEHUS OKPYKHOCTHU 1O TPEM TOUKAM.

30. Knaccudukanuus JUHHA BTOPOro mopsika Ha IUIOcKocTd. LluiumHIapudeckue u
KOHUYECKUE CEUECHUS.

31. KaHoHuWuyeckue ypaBHEHHMSI W OCKU3bl IOBEPXHOCTEW BTOPOro MOPSAKA:
AIUTUTICOUIA, TUTIEPOOTIOUI0B, TapabOIOUIOB.

32. Jluneityatpie moBepxHOCTH (THmepOosona u napabdonoun). umuaapuaeckue u
KOHWYECKHE MoBepxHOocTU. Kimaccudukarys moBepXHOCTEH BTOPOTO MOPSIIKA.
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OyHKIMHA OJHOU IEPEMEHHOU
36. Onpenenenve GyHKIMA OJHOW TIEPEMEHHOM, CrocoObl ee 3amaHusi. OOparHas
(GyHKIMS, CBSI3b TPaMKOB B3aMMOOOPATHBIX (PYHKIIHIA.
37. OcHOBHBIE 3JIEMEHTapHbIE (PYHKINH, UX I'Pa(QUKH 1 OCHOBHBIE CBOMCTBA.
38.IIpeobpazoBanus, Biustonie Ha rpapuk Gyukuu (f(x)+c, f(x+c), c-f(x), f(c-x),
If(x)|, f(jx-c|). I'paduku nuneiino#, mapaboIUIECKON, APOOHO-TUHEHHOM
Gynxuui n y=A-sin(®- X + g ).
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5.2 Copep:kanmne 2 ceMecTpa

[Ipenen u HEMPEPHIBHOCTh PYHKIIMU OJHOM MTEPEMEHHOU

1. Onpenenenrie YUCIOBOW MOCIEA0BATENLHOCTU U €€ npeena. CBoilcTBa Mpeaeaon
NOCJIEOBATENBHOCTH.

2. Omnpenenenue npenena GyHKIUU B Touke. beckoHeuHbIN npeaen u npeaen Ha
6eckoneyHoctu. CBOICTBaA MPEIETIOB.

3. beckoneuno manas ¢yukius (BM). CpaBHenue BM: 3KBHBajI€HTHOCTb, CUMBOJ
"0". Jloka3aTenpCTBO IIEPBOrO 3aMEUaTEIbHOIO IIpelesa, €ro IPUMEHEHHME.
OcHoBHbIE 3KBUBaJICHTHOCTA BM B mipeaenax.

4. beckoneuno 6ombmiast ¢pyukius (bb). CpaBuenue bb: 3kBUBaieHTHOCTb, CUMBOJI
"O". llIkana bb nipu x —, €€ NpUuMEHEHHUE.

5.Cssa3p BM, bb u apyrux ¢ysHkuuil. OCHOBHBIE BUIBI HEONPENEIEHHOCTEN B
npenenax, CnocoObl UX  packpeITHs. BTopoil 3ameyaTenbHblid Mpeaen, IpaBuiio
€ro NpUMEHEHUSI.

6. HenpepsiBHOCTh  (pyHKIIMM B TOuke. YacTuuHble mnpenensl, HUX CBI3b C
HENPEePbIBHOCTHIO. TOUKM pa3pbiBa PyHKIIMH, UX KJacCUDUKAIHUS.

7. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTApHBIX (PyHKIUH. CBOMCTBA HEMPEPHIBHBIX B
TOUYKE (PYHKIUH.

8. CBoiicTBa HEMPEPHIBHBIX HA OTpe3Ke (QyHKINM (C JOKa3aTEIHCTBAMU):

COXpaHEHHE 3HaKa, OTPAHUYEHHOCTh, JOCTHKEHNE HAauOOIbIIEro U
HAaUMEHBIIIETO0 3HAYEHUH, TOUCK KOpHA f(x)=0  MeTomoM MOJIOBUHHOTO
JIEJIEHHS], IPOMEKYTOUHbIE 3HAUEHUS HAa OTPE3KE.

HudbdepenunanbHoe ucuuciaeHue PyHKIUU  OJHON MEPEMEHHOM

9. llpou3BogHass (QyHKIUU f(x): omnpenereHue, TECOMETPUYECKUM CMBICI C
ypaBHEHUEM KacaTellbHOM U HopMaiM, ¢usnueckuii cmpici. CBoiicTBa
IPOU3BO/IHBIX.

10.TIpousBoaubiec ocHOBHBIX PpyHKIMM ( X", a¥, [n(x), sin(x), cos(x) ) ¢
JI0Ka3aTeJIbCTBAMH.

11.TIpupamenne nuddeperupyemoit GyHkimu, nousTiue nuddepeHimana u ero

CBSI3b C POM3BOIHOM. ['eomeTprueckuii cmbich auddepeHimana.

HNuBapuanTHOCTH hopmbl auddepeHimana, ero MpUMEHEHNE B TPUOTMHKEHHBIX
BBIUHCIICHUSIX.

12.1IpousBoaHas odpaTtHoi pyHKUIMU. BbiBeieHHe Mpou3BOAHBIX arcsin(X), arctg(x).
[IpousBoaHast HESABHO 3aaHHON (DYHKIIUU.

13.JIorapudpmuueckoe muddepennuporanue. [lonsatue runepdbonnyeckux GyHKIUH,
UX MPOU3BOAHBIE.

14.CpoiicTtBa auddepeHunpyemMbix Ha oTpe3ke (GyHKuil: Teopembl Pepma, Poss,
Jlarpanxka u Komn

15.1IpousBoaubie u nuddepenipansl Beicinx nopsaakos. @opmyna Teitnopa, eé

K03 PUIIMEHTHI U OCTaTOYHBIN wieH B popMax [leano u Jlarpanxa.

16. Paznoxenus sin(x), cos(x), €%, In(1+x), (1+x)" mo hopmyie
MaxiiopeHna.

17.IIpousBoaHbIe Yx'(X), Yxx"(X), Yxxx"'(X) ... 11 QyHKIMM, 3aTaHHON
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napaMeTpUYECKH.

18.Omnpenenenue Touku skcTpeMyma. CBsi3b MOHOTOHHOCTH (DYHKIIMM U 3HAKa €€
npousBoaHON. Teopema Depma (HEOOXOAMMOE YCIOBHE TOYEK IKCTPEMYMA).
JlocTaTo4yHbI€ YCIOBHS SKCTPEMYMA:

a) C MOMOIIIbIO 3HaKa MEPBON MPOU3BOJAHOM;
0) ¢ MOMOILBIO MPOU3BOIHBIX CTAPIINX MOPSIKOB.

19. AnropuT™ HaxoXXJIEHUs TOUEK IKCTpeMyMa. Briuucnenne HanbonbIIero u
HAaMMEHBIIIEr0 3HAYeHU (PYHKIUU HAa OTpe3Ke, IPUMEPHI 337a4 Ha HAXOXKJICHUE
HauOOJBIIEr0 U HAUMEHBIIET0 3HAYEHUN QYHKUIUU OJHOU MEPEMEHHOI.

20.Omnpenenenue BRIMYKION (BOrHYTOM) Ha oTpe3ke GyHKIHUU. CBS3b BBITYKIOCTH

CO 3HAKOM BTOPOM MPOU3BOJHON. AJITOPUTM HAXOXKIEHUS TOUEK Meperuoa.
21.1TpaBuno Jlonurans pacKpbITUsI HEONPEAEIECHHOCTEN B IPeAeIIax.

22 .Tlonatue acuMnToThl rpaduka PyHKIUN, UX BUJIBI U CIIOCOOBI HAXOXKICHUS.

23.00mui 1wiad uccneaoBaHus GyHKIMA U TOCTPOeHUs rpaduka QyHKIHH.

HNuTerpupoBanue

24. OnpeneneHue nepBooopa3Hou st f(x) Ha [a; b], Teopema o n1Byx
nepBooOpa3ubix. Heonpenenennsiii unrerpan (HU), ero ocHOBHBIE CBOWCTRA.
Tabnuia OCHOBHBIX UHTETPAJIOB.

25.0npenenennsiii uaTerpan (ON) mis f(x), kak npeaes HHTErpadbHbIX CYMM, €T0
OCHOBHBIE CBOMCTBA, TEOPEMa O CPETHEM.

26.1HTerpai ¢ nepeMeHHbIM BEPXHUM IPEEIOM, TEOPEMA O €0 MPOU3BOIHOM.

27.®opmyna HeroTona-JIeiiOamIA.

28.3amena nepemennoit B HU u OU.

29.UurterpupoBanue no yactsiMm B HA, OU, ocHoBHbIE cy4au.

30.Brrancnenne Hekotopbix HU meTogoM HeonpeaeneHHbIX KO3 PHUITESHTOB.

31.Ipo6Ho-pannoHanbHas GyHKLIUS, aATOPUTM €€ Pas3IoKEHUsI HA CYMMY
AJIEMEHTApPHBIX JIPOOeii:

a) BBIJICJICHUE 1IEJI0M YacTH, alTOPUTM "JIeJIeHUs CTOJIOUKOM";

0) pa3nokeHre MHOTO4YJIeHa Ha HEMPUBOIMMbIE MHOKUTEIHU, KPATHOCTh KOPHS;

B) METOJI HEONPEIEIECHHBIX KOA(DPUIIMEHTOB pa3IOKEHUS HA JIEMEHTApHBIE IPOOH.

32.UHTerpaiibl OT aieMeHTapHbIX IpoOen. OOIIMii MI1aH HHTErPUPOBAHUS JPOOHO-
palMOHANIbHBIX (DYHKITUH.

33.UHTerpaiibl OT TPUTOHOMETPUUECKUX (DYHKITHI: IEPEUNCINTH OCHOBHBIE CITy4au
¥ CIIOCOOBI MHTETPUPOBAHUS JAHHBIX HHTETPAJIOB.

34.UuTerpainbl oT uppanuoHadbHbIX GyHKImi. [Ipumepsr "Hebepymmxcs"
MHTErpajoB.

35.Haxox1eHre mioma iy KpUuBOJIMHENHONW Tpaneuuu 1 IIonaaen miockux Guryp
¢ nomoibio O (orpanndeHHbIX yi=fi(X); mapaMeTpuyecKu 3aJaHHBIMHU ).

36.11nomane KpUBOIMHEHHOTO cekTopa. Haxoxienue miomanu Gurypsl B
MOJIAPHBIX KOOpPJWHATAX.

37.00bemM Tena no nonepeyHsiM ceueHusM. O0beM Tena BpaileHus ¢ nomoibio OU.

38.HecobcTBenHbIit nHTErpan 1 pojaa, onpeaeieHue U KpUTEPUHU €ro CXOIUMOCTH.

39.Hecob6cTBennsiit unterpain Il poga, onpenenenre u KpUTEPUH €ro CXOIUMOCTH.
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5.3 Coaep:xanue 3 cemecTpa

YucnoBble U QPYHKIUOHAIBHBIE PSiJIbI
1 Onpenenenue 4ncaIoBOro psAsia, €ro YaCTUYHBIX CYMM U CYMMBI, CXOJAUMOCTH U
pacxoaumMocTi. CXOAMMOCTh TEOMETPUUECKON MTPOTPECCUH, €€ CyMMa.
2 IlpusHaku CXOJUMOCTH YHCIOBOTO psifia: HEOOXOAUMBIH, CPaBHEHUS U

o 1
SKBHUBAJICHTHOCTH, MHTETPAJIBHBIN U CXOAUMOCTh Z—p , Janambepa u Komm.
n

3 3HakomnepeMeHHbIN U 3HaKouepeayroumiics psaabl. Teopema JleitOuuia (mpu3Hax
JleliOHMIIa) O CXOUMOCTH 3HAKOUEPEIYIOIIETOCs Psijia U OIICHKE €r0 CyMMBI.

4  OYHKIMOHAIBHBINA PsJl, ONPEIeSICHHE ero 00acTh cxoauMocTu. CTeneHHON psijl.
Teopema AGernsi, MHTEpBAJ U PaJInyC CXOAUMOCTH CTETIEHHOTO psija.

5 Tlounennoe auddepeHupoBaHNEe U UHTETPUPOBAHKUE CTEIIEHHOTO psija,
BBIYMCJIEHUE CYMMBI CTEIIEHHOTO Psiia CBEJEHUEM K TEOMETPUYECKOM MTPOTPECCUH
(wm Ipyromy psmy).

6 Psaner Teitnopa u Maknopena, ux koddduiuenTsl. Pa3noxenus B CTeNeHHON psi
sin(x), cos(x), e~ , In(1+x) u ap. OrnieHKa MOrpelHOCTH.

7 TlpubnmxeHHbIE BEIYUCICHUS YUCEN € U T, BHIYUCICHUS ONPEIeICHHbBIX
VHTETPAJIOB C IOMOIIBIO CTETIEHHBIX PSAIOB.

Psn w unterpan @ypope

8 AOcTpakTHBIN psag Pypbe MpH 3aJaHHOM CKaJISIPHOM MPOU3BEIEHUN (DYHKIIHM,
IpOBEpKa CUCTEMbI (DYHKIIMI HA OPTOHOPMHUPOBAHHOCTh, KO (PULIMEHTHI PSAa;

9 IlpoBepka OPTOTrOHAIBHOCTH TPUTOHOMETPUYECKON CHUCTEMbl (YyHKIMI Ha
otpeske [—7r; 77|, HOpMBI Takux GYHKIHN, KOIDPUIUCHTHI Psiia TP CKATSPHOM

npousBenenun [ (Xx)og(x)= J. ( f(x)-g(x ))dx. TpuroHoMeTpHUIECKuii

psin @ypbe 11st 3aqaHHON HA [—7T; 77| QyHKIMM.

10 KycouyHasi HempepblBHOCTh M KyCOUHas MOHOTOHHOCTb (yHKUMU. Teopema o
pasiokuMocTH (QYHKIUKM B TPUrOHOMeTpUUecKuid psg Dypbe Ha [—77; 7] u ero
cymme. Hactuunas cymma psaga Qypbe Kak HaIOKEHUE TAPMOHHUK.

11 Tpuronomerpuyeckasi cucrema ¢yukimii Ha [—L; L], Bun psaa @ypee mo Hum,
ero ko3pduuuentel. Teopema o pa3NoKUMOCTH  (PYHKIUMU B
TpuronomeTpuyeckuii psia ®ypwe Ha [—L; L] u ero cymme.

12 Paznoxxenue B psiag Oypbe Ui 4ETHBIX, HEYETHBIX U MEPUOJUYECKUX (PYHKIIHA.
[Tepuonuueckoe TPoOIOKEHUE 3aJaHHOM Ha OTpe3ke (YHKIUMKU Ha YHUCIOBYIO
npsmyto u psag Oypee nis vee. Psg Oypwe 11t pyHKUMU, 3a1aHHON HA TIOJIOBUHE
nepuoa, €€ pas3IoKEeHHE M0 CHHYCAM U IO KOCUHYCaM.

13 Unrerpan ®@ypre kak npenen s psaa Oypee npu L —>co. Tpu pasnuuHbix
crnocoba 3amucu uHTerpaina @ypee. TpUroHOMETpUUYECKHE M MOKa3aTeIbHOE
npeoOpazoBanue Oypbe u 06paTHOTO TTpeodpazoBanus Dypbe.

JuddepenimanbHOE HCUNCIICHUE
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(DYHKI_[I/II/I HCCKOJIbKUX IICPCMCHHBIX

14.006nacTh HECKOIBKUX TIEPEMEHHBIX, OKPECTHOCTh TOUKH. OTKPHITASI U 3aMKHYTast
00J1acTH HECKOJIbKUX MepeMeHHbIX. DyHKk1nn Heckonbkux nepeMennbix (OHII):
onpeneneHue, cnocoowl 3ananus. ['eomerpuueckuit cmoicn Z=f(x,y), JTUuHUN
YPOBHH.

15.11penen ®HII B Touke. HenpepeiBHOCcTh @HII B TOuke. OCHOBHBIE CBOMCTBA
HenpepsiBHbIX OHII.

16.0Onpenenenue yactHoit mpousBogHoit @HII, mpaBuia ux BEIYUCICHUS.
['eoMeTpuyecKkuid  CMBICT YaCTHBIX MPOU3BOAHBIX Uit Z=f(X, y). YpaBHEeHUE
KacaTeJIbHOM TJIOCKOCTH U HOPMAJIH.

17 Tlonuswnii muddepennman OHII, cBs3s ¢ Af, ”HBapuaHTHOCTH €T0 (POPMBI.
[Tonnast mpousBoAHas Mo nepemMeHHoi t. [[pousBoHas HesBHOW QyHKIUU.

18.IIpousBoiHas 1O HaMpaBJIeHUIO. ['paiueHT PYHKIUU: onpeeieHue, MpaBuia
BBIYUCJIEHUS, CBS3b C IPOU3BOJHOM MO HAMNPABJIEHUIO U C JIMHUEN
(TTOBEpXHOCTHIO) YPOBHH.

19.YacTHble IPOM3BOIHBIE BHICIIUX MOPSAKOB. TeopeMa 0 CMEIIaHHbIX
npousBoaHbIXx OHII. Jluddepennuans: Beicimx nopsakos st GHIT, ux
koahumments! s f(x, y) (Tpeyronpauk [lackans u 6mHom HetoToHa).
®opmyna Teinopa nns @HIL. ITpubnukeHHbIE BHIYUCICHUS.

20.Touku sxctpemyma OHII. Heo6xonumoe ycinoBue skcTpemyma. Jlocratounoe
yCJIOBHE DKCTpeMyMa B oOmieM Bujae u s f(X, y), XxapakTep aKkcTpeMymMa.

21.Ycnosnsiii 3kctpemyM OHII. Metoa muoxuteneit Jlarpanxa u MeTon
MOJCTAaHOBKH.

22.Haxoxienre HauOoJbliero 1 HauMennIero 3HaueHuit ®HII B 3amkHyTOM
OrpaHWYeHHON 00J1acTH (TUIaH).

23.Merton nHanmensinux kBaaparoB (HK). Haxoxnenue koadpuiimeHTOB TMHEHHOMH,
napabonuaeckoit pynkiuit u ap. merogom HK.

24.1locTaHOBKa 3aJayd MaTEMaTHYECKOTO MporpaMMupoBaHus. Bua 3amaun
muHeitHOoTo porpammupoBanus (3JII1), BEIMyKI0CcTh 0051acTH €€ peleHui.

25.I'padpuueckuit meton pemenus 3J1I1.

Huddepennnanbabie ypaBHEHUS EPBOTO MOPSIKA
26.00mue nousaTus Teopun auddepenunanbubix ypasaenui (AY): AV, ero
pernieHue, o011ee U YaCTHOE PEIICHUs], HauaJbHbIe U KpaeBbl€ yCIIOBUA,
UHTErpanbHas Kpusas, 3anada Komm. Teopema Komm nns 1Y 1 nopsnka.
27. 1Y ¢ pa3aeneHHbIMU U Pa3IeISOMINMUCA IEPEMEHHBIMU, UX PEIICHMUS.
CBeneHue TEKCTOBOM 3a/lauu K pelieHnto /Y Ha mpuMepe 3aauu o pacnaie
paaus 1 O HENPEPHIBHOM PacTBOPEHUU COJM (WJIM APYTOd 3a1aun).
28.0OxHopoaHbIe PYHKIMU ABYX NepeMeHHbIX. OOuil BUA U IPAaBHUIIO
WHTETPUPOBAHUS OJTHOPOJHBIX AU(.ypaBHEHUI. Y paBHEHMUsI, IPUBOISIINECS K
OJIHOPOJHBIM, NX UHTEIPUPOBAHUE.
29.JIuneitnbie JIY nepBoro nopsiaka, MeToibl bepHyiuin u Bapyuanuu MocTOSSHHON
JUISl UX UHTETPUPOBAHMSL.
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30.YpaBHeHue bepHyIuu, ero UHTETPUPOBAHUE HEMOCPEICTBEHHO U CBEJICHUEM K
nuHerHomy Y.

31.OyHKIMM HECKOJIBKUX MEPEMEHHBIX: TeOMEeTpUUecKuil cMbich z=f(X; y), 4acTHbIE
POU3BOHbIE, MOJTHBIN AU Qepentunan, rpaguert. CMemaHHble TPOU3BOIHbIC.

32.YpaBHeHue B noJHbIX auddepenimanax: oOumi BUI, NpaBuio HHTETPUPOBAHUS
U QU3HYECKUI CMBIC]T.

33.Metoabl Diiniepa 1 U30KIUH NPUOIMKEHHOTO MOCTPOCHHSI HHTET PAIbHBIX
KPUBBIX.

Huddepennuanbabie ypaBHEHUS CTapIIUX TOPSIIKOB

34. IV n-ro nopsaka. Cinyuyau /1Y, nomyckarougx MOHWKEHUE MOPSJIKA.

35. Jluneitnoe 1Y n-ro mopsiaka: oOmuii BUJl, CBOMCTBA PEIICHUI, CTPYKTYpa
00I1Iero perIeHHS.

36.JluneliHas 3aBUCUMOCTH cucTeMbl (pyHKIMil. Onpenenutens Bpornckoro. Teopema
0 CBSI3M onpenenuTess BpOHCKOro ¢ JTMHEWHOW 3aBUCUMOCTBIO PEIICHHN
AuHeRHoro ogHopoaHoro Y. @yHnaMeHTanbHas CUCTEMA PELIEHUI U o0111ee
pELIeHUE MPU ITOM.

37. JIuneitnoe ogHopoanoe Y ¢ mocTostHHBIMHU KO3 dULIMEHTaMU: OOIIHIA BUI,
MeToJ1 Dilliepa ero pelieHus, XxapakTepuctuueckoe ypapHenue. OOliee pelieHue
auHerHoro J{Y npu U3BECTHBIX KOPHAX XapaKTEPUCTUUECKOTO YPABHEHHUS:

a) KopHu neiicTBuTenbHbIC, pa3uyHbIe,
6) Kopnu xpatHsie, B) KopHU KOMIUIEKCHBIE, COTIPSIKEHHBIE.
38.HaxoeHre 4acTHOrO pelIeHHs] JIMHEHHOTO HeoqHOpoiHoro Y npu
HEOJTHOPOTHOCTH CTEIIHAIIBHOTO BHUIa (METO/ oAdopa):
a)P, (x), 6) P,(x)-e™ , B) €™ -(Acos(bx)+ Bsin(bx)), r)Cymma QpyHKmii.
Haxoxnenue ko3¢hGUIHEHTOB MPenoaracMoro perieHusl.

39.HaxoxaeHne 4aCTHOrO pelIeHusl JIMHEWHOTO HEOJHOpoaHOrO Y MeTtoaom

Bapualuy NOCTOSHHBIX.

40.J1Y, onuceiBaroiliee Mexannueckue kosieoanus. Ciaydan CBOOOIHBIX,
3aTyXarouluX, BbIHYKJIEHHbIX KojieOanui. Cinyuail pe3oHaHca.

Cucremsl g pepeHuranbHbIX YpaBHEHUN

41.Kanonuueckasi 1 HopManbHas popmel cuctemsl Y. Pemenue cucremsr 1Y,
oO1ee u yactHoe pemienus. HauanpHbie ycnoBus. Teopema o CyIecTBOBaHUM U
€IMHCTBEHHOCTH peIeHUs: cuctembl [[Y.

42.Csenenune 1Y k cucteme /1Y B HOpManbHOU GopMme, cuctemsr /1Y k ogHOMY
g depeHnraITbHOMY YPaBHEHUIO (METO/ UCKIIFOUEHHUS).

43.CucTteMbl JINHENHBIX YPAaBHEHUM, CBOMCTBA PEIICHUN OJTHOPOJHBIX CUCTEM U
HeogHopoaHbIx cuctem Y. Onpenenurens Bponckoro cucremsl 1Y, ero
corictBa. ®CP cucrtemsl JIOY.

44.HaxoxeHue peueHnil JMHEMHON OJHOPOIHOM CUCTEMBI METOJIOM UCKITIOUEHUS.

45.HaxoxaeHue peueHnil JMHeMHON OJHOPOIHOM CUCTEMBI C TOMOIIBIO
COOCTBEHHBIX BEKTOPOB.

46.HaxoxieHue penieHnii JTMHeMHON HeOJHOPOAHOM OTHOPOIHON CUCTEMBI
METOJIOM BapUALMU ITIOCTOSIHHBIX.
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6 ®OH/I OHEHOYHbBIX CPEACTB (OJ1H BAPHUAHT)

6.1 TP Nel.1 Marpuubl ¥ pelieHre JUHEeNHbIX CUCTEM

1 3 1 -2 3 1 4 0 1
1) dnsga matpug A=|{-2 1 2|,B= 0 1 3|,C=|-2 3 2
3 0 2 3 -1 2 1 0 2

Haitu: (A-2B)+(B™-C); A-(B-O), ATuBlc MIPOBEPKOM PE3YIIBTATOB.
2) Beruucnuth onpenenutenu Matpun A, B, C, D

1 -4 1 2 I 23
I -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 2 1
3) Pemuth cuctemy ypaBHEHUIH
X—=2y+z=-2 X] —2Xp +X3 —X4 =0
3x -5y=4 _
a Ty 43 24; 6) 12x +3y—-3z=-2; B) | X] tX3 —3X3 +X4 =2
X +3y=
Y —x+y-3z=-1 2x{ +3%5 —2x3 —2x4 =10

6.2 TP Nel.2 Bekropsl

1) B 0Oasuce (ef;e;) ¢ Mmonynamu ‘él 52‘ M YIIoM Mexay HuMu (2 2 b ) =@

9

3aJ1aHbl BEKTOPBl @ U b .

g1|=4 | [ea]=7] ©30" |a=28;38; b=5€1+€
Havitu ‘c_z, Z;, c?-l;, c_le;‘.
2) Hus BextopoB a =(1; 2; -3), b =(-2;2;1), ¢=(2;-2; 3) naiitu
a) (@ —2b) +3(b-2¢); 6) a-(b—7¢); B)ixb m Axc;

r) CMmemianHoe npousBeqenue; 1) Paznoxenue no vum Bektopa d =(1;2; 1);
€) YIibl MeXAy HUMH.

6.3 TP Ne2.1 I[Ipsimast Ha JIOCKOCTH

3anucarh Bce BUJbI ypaBHeHUM mnpsmoi (B miaockoctu xOy), Mpoxosuied mo

toukaMm A=(-2; 3) u B=(4; 1).

Haiitu paccrostaue no Hee oT Touku C=(-2; -5), TOUKy mHepecedeHus U yroi ¢

npsMoir y=2x+1. HaliTu ueHtp TsxecTH v miomaas Tpeyroiabauka ABC.
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6.4 TP Ne2.2 JIuHuM ¥ MOBEPXHOCTH

1) B mupamune ABCD c Bepmmnamu A=(1; 2; 3), B=(-1; 3; 2), C=(-4; 2; 5) u
D=(3; 2; -1) naiitu yron mexnay rpausasmu ABC u ABD, anuny BeicoTsl U3 D Ha
ABC, momaas ocHoBanust ABC 1 00bEM mupaMu/ibl.

2) Uzo6pa3uth Ha iockocTd XOY JIMHUIO, 3a1aHHYI0 YPaBHCHHEM

x-2° (y+3)°
a) - =
4 9
B) 6x + 2y — 12y +42=0,

HaWTH ee mapameTpsl a,b,c,e,(p), KOOPAUHATHI IIEHTpa (BEPIITUHBI) U (POKYCOB.
3) M300pa3uth MOBEPXHOCTD, 3aJaHHYIO0 YPaBHEHUEM 2x° +4x—4y° —12z2° =12.

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

6.5 AKP Ne2 I'papuxu pyHkuui

[TocTpouTts rpaduiku GyHKIMIA
a) y=2x-3; 0) y=2(x+1)>-3; B)y=3 —% ;  T)y=2sin(3x-2)+4.
X
6.6 TP Ne3.1 IIpenenni. HenmpepbiBHOCTH

1) Beruncnuth npenesnsl

x-tg2(3x) ) x3—2x2+3x—4+3\/x7+5x—1

a) [im(—— ; ©) [im ?
0 arcsin(3x)-cos(5x) Y300 2x —3x2 + 4x°
8) Jj x2 —3x+2 . D [ (x_2j5x—4
o\ 73 ) e\ x+3)
x—1 npu x < -1
2) MccnenoBats Ha pa3peIBbl (DyHKIUIO f(x)=12x%>—4 npu -1<x<1>
sin(x-1) (x-1) npu x >1
( 3-3x

NOCTPOUTH €€ rpaduK.

6.6 TP Ne3.2 IlpousBoaHas GyHKUMM OJHOW MEepeMeHHOI

Nel  3aBucumocth oT BpemeHn ¢ (cek) pacctosiHus S (cMm) OT
OPSAMOJIMHENHO NEPEMEMIAIIECHCS TOUYKM 0 Hadyala KOOPJIMHAT 3aJaHO
rpadguyecku. M3 reomeTpuueckoro u GU3N4YECKOro CMbICIa TPOU3BOTHOMN
HAUTHU CKOPOCTh TOYKH uepe3 2, 8, 10, 14 cek. oT Hayanma IBUKEHUS C
yKa3aHUEM €IMHMI] U3MEPEHMS M PACCTOSHUSA 1O Hadajlla KOOpAMWHAT;
YKa3arb OIpu 3TOM 3HAK BTOPOM IIPOU3BOIHOU
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qliF:

— 3=

No2 Haiitu mpou3BoiHbIE QYHKITUN

E 3
foo = asin*@Gx®-2- Vtgax)+ _ :

1) arcsin(e—>"),

2) S(t) = (2t —3cos’(¢* +1))10 ;

2
p —3p
X — —
3) x(p) 3-2p mpu  p=0.

Ne3 Haiitu HauGoubliee ¥ HaMMEHbIIEE 3HAYCHUS QYHKIUN
R(x)= 2x* —6x* —18x+1 pH x e[—4;5] .

Ne4 TIpoectu nonHoe ucciaeaoBaHue (GyHKIIMU U TOCTPOUTH €€ rpaduk

1) f(x) =

2
x°—3x

- 2)Sr=(t —1) et

x—1

6.7 TP Ne4 UnterpupoBanue

o 5 2
_ x” =3x" +1
1) Haiitu unTerpassl a) .[(XZ —2x +1)' (C'OS( 2x)-3e x)fl'x; 0) 3 7 dx :
J xT —6x"—Tx
[ V2x+1
B) jsin3(2x)-cos5(2xﬂx : r) de :
J1-Y2x-1

2) Beruucnuth miomanb GUrypsl, orpaHU4eHHON TUHUSMU

3 X =2 cos(t)
a) y=(x—1 uw y=x1; 63 "7 .y=2;  B) p(p)=cos(3p) ;
y =4sin( t)

3) Haiitu 00BbeM Tesa, moydeHHOTo BparieHueM Bokpyr ocu Oy ¢Gurypsl,
o 2
orpaHn4eHHoM uuusmMu Y =X~ +1, y =0 u x=2.
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6.8 TP NeS.1 HuciioBbie 1 QYHKIHOHAIBbHBIC PAAbI

+00
3x—-2
1) UccnenoBaTh Ha CXOAMMOCTh HHTEPal 3

5 dx;
Ox +2x° +x

2) UccnenoBaTh YMCIOBOM PsiJi HA CXOAMMOCTB. J[Jis 3HaKONEpEeMEHHBIX
pHI[OB HCCIIEA0BATh TaKke aOCOIIOTHYIO CXOJUMOCTD

L8 11 14 17 = on? -1 & . 3
2.a —_— 4 — ... ;2. ; 2.3 (-1)" - —
) 6 12 24 48 96 )nzln 2n );) n!
3) HaHTH WHTEpBaI U 00JIaCTh CXOJIMMOCTHU CTETICHHOTO psJia
+00 2 2
> (v d)
n=0 1 +1

4) 3anucath paszoxeHne (QYHKIUH f(x) B CTETICHHON psAJl B OKPECTHOCTHU
TOYKHM x =X, U HalTH 00JACTh CXOAMMOCTH MOJIYYEHHOIO psiaa

4a) f(0)=27, x, =0 48) flx)=1

, Xo=1.

6.9 TP NeS.2 Py ®dypoe

Nel Jlns kaxknou 3aganHoM rpaduuecku QyHKIIMU yKa3aTh, KaKOW U3
CJIy4aeB SIBJISIETCSI BEPHBIM (C TTOSICHCHUEM )

a)f(x):ao +i[an -cos(%x}+bn -sin(%xn; 6)f(x) =a, +;bn -Sin(%xj;

n=1

B)f(x):ao+ia (Lﬂ-xj; r)f(x):an~sin(%x
n=1 k n=l A

|

-L L -L L

No2 3anucars paznoxenue B psig @ypbe GyHKINH, 3aJJaHHOU rpaduKkom

A

)

/\ 14/Y;
7NN AN
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6.10 TP Ne6 dyHKIIMHU HECKOJBbKUX MEePEeMEHHbIX
Haiiti HamOoJbIlIee 1 HAMMEHBIIIee 3HAYCHUS (DYHKIIHH
f(x;y):x2 —4xy+y2 +2x -3y

4 a) B Toukax objactu G ;

3 G

0) Mpu yCIOBUAX {

6.11 TP Ne7.1 /IuddepeHuuanbHbie YPAaBHEHUS IMEPBOIo

MOPAAKA

st kaxxaoro auddepeHInaibHOro ypaBHEHUS

a) Onpenenutsb ero Bua;  0) Halitu obOmiee pernenue (00muii MHTErpan);

B) [Ipu yka3aHHBIX HaYaJbHBIX YCIOBUSIX PEIIUTH 3a1auy Ko
Dx-y-2y=1, y»(1)=L; 2) (p*+1)-\Js -ds+p-s-dp=0;
3) (x—y)-dx+(2y—x)-dy=0, y=lnopum x=1;

6.12 TP Ne7.2 Meton Jiljiepa pemieHus JJUHEHHbIX OMHOPOAHBIX Y
Haiitu obuiee pemnenue TMHENHBIX TU(depeHInanbHbIX YPaBHEHUHN U
BBIJICJIUTH YaCTHOE PEIIEHUE, €CJIM YKa3aHbl HaYaJbHbIE YCIOBUS
D)y —4y"-5y"=0;
2
2) %+6-%+ 8-s(t)=0, 5(0)=1, s'(0)=0;
3) y"+8y"+25y"=0.

6.13 TP Ne7.3 JIuneiinbie HeoqHOPOAHBbIE TU(. ypPAaBHEHUS
ITpu HavaneHeIX yenoBuax y(0)= y,, y'(0)=y' HalTHh penicHUe

ypaBHeHus A-y"+B-y' +C-y= f(x)
A4=2, B=-1, C=-1, flx)=10e" =Tsin(x) - cos (x)+2x, 3 =5, 3/ =4,5.
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6.14 AKP Ne7.4 Cucrembl nuddepeHuaabHbIX YPAaBHEHU
Jana cucrema nuddepeHmanbHbIX YpaBHEHUN

1) MeToaoM UCKITIOUCHHUST HAUTH 00111ee PEeIIeHNUE CUCTEMBI;

2) 3anucarth 00I11Iee pEIIeHUE CUCTEMBI B BEKTOPHOM BH/JIE;

3) Yka3ath COOCTBEHHBIE UKClia U COOCTBEHHBIE BEKTOPHI;

4) N300pa3uTh ACKU3  HMHTETPATbHBIX KPHUBBIX TAKOW CHUCTEMBI B
OKpPECTHOCTH TOYKH MoKos O(0; 0) W HUCCIeNOBaTh TaKyl TOYKY Ha
YCTOMYUBOCTb;

5) U3 o0miero pemieHuss CUCTEMBI BBIJCIUTh YacTHOE pEIICHUE
CUCTEMBI MPU YKA3aHHBIX HAYaJIbHbBIX YCIOBUSIX.

x’(t)= 9-x +y Cx=1 y=—6 mpn t=0.
V(t)=-78-x—10-y
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7 OLIEHOYHBIE CPEJICTBA JUISI ATTECTAIIUUA
MO CEMECTPOBBIM UTOTAM OCBOEHUS
JUCHUIIUHBI

B kaxJ10M cemecTpe CTYJEHT BBIMOJHIET ayJUTOPHBIE U JOMAITHUE
koHTpoJsibHbIE PadboThl (AKP u TP), cpoku uX BBINOJHEHUS YKa3aHbl B
tabnuiax nyHktoB 4.1, 4.2, 4.3 u coumepxaHue ykazaHo B m. 6. Ux
BBINIOJIHEHHUE I103BOJISIET HaOpaTh TEKyIIMi pedTuHr g0 50 Oamios,
JOTYCKOM K JK3aMeHy sBJsgeTcs 35 0aminoB. DK3aMEHAIMOHHBIA OWJIeT
COJICP)KUT JIBa TCOPETUUECKUX U 3 3a/1aud, KaXJA0€ U3 ITUX IATH 3aJaHUM
orieHuBaercs mo 10 6amios.

[Ipumep OueTa s3x3amMeHaIlMOHHOTO OujeTa 3a 1 cemMectp

1) Onpenenennie  MaTtpuil, HUX CpaBHEHHE, TPAHCIIOHHPOBAHUE,
YMHOKEHHUE HA YMCJI0, CYMMa U Pa3HOCTb, IPOU3BEICHUE MATPHUIL] U
CBOMCTBA Takux aeiicTBHil.

3ajada: Belunciurthb A-(2B—CT), eciu

A=|-1 0 4 , B=|-120] c=l3 1 2
1 21 3 21 -1 2 3

2) Ilapabomna: onpeneneHue, KAHOHUYECKOE YPaBHEHUE U YPaBHEHHUE CO
CIBHUI'OM BEPIIMHBI, CBONCTBA, MOCTPOCHHUE.

3agava: HailTu ypaBHEHUE JTMHUU, KaXas TOYKa KOTOPOM
paBHOynasieHa ot npsiMmoit  x=1 u Touku F(-5; 2). Iloctpouts 31y
JTUHUIO.

3) B mupamuge ABCD c¢ Bepmmnamu A=(-4 ; 2 ; 6 ), B=( 2;-3; 0 ),
C=( -10; 5; 8 ), D=(-5; 2; -4 ) HaliTu YypaBHEHHE IIOCKOCTH,
npoxojdiieit uepe3 D mapamiensHo  mmockoctu ABC.

Ouenka ¢ y9éToM CyMMapHO HaOpaHHBIX 0ajijIOB BBICTABIISETCS IO
tabiuie

Orenka 110 5 danpHOMI 3auer 6;?1%;4?10 Orenka Tpazianus
IKase (ECTS)
JUCITUTTNHE
5 (oTaM4HO) 90-100 A OTan4HO
85-89 B Ouenp x0po1Io
4 (xoporio) 75-84 C Xoporio
b 3aateno 70-74 D y,Z[EBJ'IeTBOpI/ITeJ'IBHO
3 (YIOBJIIETBOPUTEIIHHO) 65-69
60-64 E [TocpencTBeHHO
2 He Hwxe 60 F HeynosnerBopurenbHoO
(HeyIOBIETBOPUTENHLHO) | 3aYTEHO
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8 YYEBHO-METOAUYECKOE H HHOPOPMAIIMOHHOE
OBECIIEYEHHUE YYEBHOU JUCHHUIIJIMHBI

a) OcHOoBHAadA JUTEpaTYpa:

1. 517 (075) 90 bBbyrpos . C. DiemMeHTHI IUHEIHOMN anreOpsl U
aHaJIUTUYECKOW reoMeTpuu : [yued. mocodue : B 3 1.] / A. C. byrpos, C. M.
Huxonsckuii ; mox pen. B. A. CagoBauuero. - 6-¢ u3f., crep. - M. : Jlpoda, 2004.
- 288 c. : . - (Briciiee obpazoanue, CoBpeMeHHbIN yueOHUK). - [Ipeam. ykas.:
c. 282. - Pex. M-Bom oOpazoBanust PO nist By30B. - ISBN 5-7107-8421-4 (1. 1) :
123-75. - ISBN 5-7107-8420-6.

Ko-Bo sk3eMIuisipoB: Bcero — 25

2. 517(075) b 50 Bepmant A. ®. KpaTkuil Kypc MaTeMaTHUYE€CKOTO aHAJIN3A :
yue0. st By3oB / A. ®@. bepmanrt, U. I'. Apamanosuu. - 10-e uzn., crep. - CII6.;
M.; Kpacnonap : Jlans, 2003. - 736 c. - (YueOHuKH A1 By30B, CreruanbHas
autepatypa). - bubnuorp.: ¢. 736. - ISBN 5-8114-0499-9 : 280-00.

Koun-Bo 3x3emmisipoB: Bcero — 30

3. 517(075) A 17 Hdaunko II. E. Breiciag maTemMaTuKa B YIPAKHEHUSIX U 33/1a4aX :
yue0. nmocooue aist By30B : B 2 u. U. 2 /I1. E. Jlanko, A. I'. [Tomnos, T. 4.
KosxeBHukoBa. - 6-e u3ja. - M. : Onukc 21 Bek : Mup u O6pazoBanue, 2003. - 416
c. : mi. - C pemwrerusimu. - [SBN 5-329-00528-0 : 72-00. - ISBN 5-94666-009-8 :
65-00. - ISBN 5-329-00327-X.

Ko-Bo 3x3eMIuisipoB: Bcero — 52

4. 517 I 63 IIunauyes B. C. Beicmas maTtemaTtuka : [yde0. mocobue 1 By30B]
/ B. C. lllumaues. - 8-¢ u3., crep. - M. : Beicmas mkoma, 2006. - 479 c. : wiI. -
[Ipenm. ykas.: c. 449-454. - Pex. M-Bom oOpazoBanusi PO nns By3os. - ISBN 5-
06-003959-5 : 264-00.

Koun-Bo 3x3eMmuisipoB: Bcero - 15

5. 517 3-17 3aiiueB U. A. Bricuias matemartuka : [yue0. mocodue] / 1. A.
3aitnes. - 4-e usm., crep. - M. : IIpoda, 2005. - 398 c. : un. - (Bricuiee
obpazoBanue). - bubnuorp.: ¢. 392. - Pex. M-Bom o6pazoBanust PO s c.-x.
BY30B. - ISBN 5-7107-9071-0 : 146-85.

KoJ1-Bo 3k3eMIIIsIpoB: Bcero - 25

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

Teopus BeposSTHOCTEH 1 MaTeMaTHdecKasi CTATHCTHKA : y4el. mocooue s
By30B / B. E. 'mMypmaH. - 9-e u3a., crep. - M. : Boiciiast mkomna, 2003. - 479 c. -
[Ipeam. ykas.: c. 474-479. - Pex. M-Bom o6pazoBanust P® st By3oB. - ISBN 5-
06-004214-6 : 109-00.

Koun-Bo 3x3emmsipoB: Bcero — 30
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0) JlonmosiHuTEIBHAS JIUTEPATYypPA:

1. bexnemumes JI.B. Kypc anHanuTudeckoi TeoOMeTpUM U JUHEHHON anreOpel. — M.:
Hayxka, 1998 — 320 c.
2. Janxko ILE., ITonoB A.T"., KoxeBaukosa T.4. Beiciias maTeMatrka B npuMepax u
3amadax. U.1, 2. — M.: Beicias mkoia, 1986 — 304, 416 c.
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4. KpacunoB M.JI. OGbikHOBeHHBIE MU PepeHITnanbHbIE YPaBHEHHS.
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5. I'mypman B.E. Teopus BeposTHOCTEN U MaTEMATUYECKAsI CTATUCTHUKA.
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1. Opnos 10.B. «JIunelinas anredpa v aHATUTHYECKAsI TEOMETPHUS

y4eOHoe mocodue
yacTh | «MatpuuHoe ucurciaeHue. Perenne cucrem JUHEHHBIX ypaBHEHUN» 64 C.
yacTh 2 «BekTopHoe ucuucnenue» 72 c.  — HoBoypanbck, uza. HI'TU 2003.

2. Opnos HO.B. [Ipou3BogHast GpyHKIMH OHOM MEpEMEHHOMN
VY4ebno — meroaudeckoe nocooue — Hooypansck, HITM MUDU 2001.

3. OpnoB [0.B. «MuterpupoBanuey». YueOHO — CIpaBOYHOE MOCOOME MO KypCy
«BBICIIIAAA MATEMATHUKA» nis CTyI€HTOB BCEX CHELUAIbHOCTEN 3a0YHOM
dopmbr oOydenwus. HoBoypansck, m3a. HI'THU, 2007 — 32 c.

4. Opmnos 10.B. «PAIbL. ATNODPEPEHIIAJIBHBIE YPABHEHU »

VY4ebno — cnnpaBouHoe nocodue no kypcy «BbICHIASA MATEMATUKA»
JUISl CTYZICHTOB BCEX CIEHAIbHOCTEN 3a04HOM (POpMBI 00yueHus
HoBoypanbck, uzn. HI'TU. — 40 c.
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Hogoypansck, n3a. HI'TH, 2004.— 60 c.
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9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE
YUYEBHOU JUCIHIUITJIMHBI

YyebHass  aucuuIuiMHA ~— o0ecrieyeHa  yuyeOHO-METOAMYECKOMN
JOKyMEHTalMen u wMarepuanamu. EE€ coaepxkaHue MNOPEACTABICHO B
JIOKQJIbHOW CE€TH y4eOHOr0 3aBEJCHUS U HAXOJUTCS B pEKUME CBOOOIHOTO
JOCTyNa JJIsl CTYyAEHTOB. JlOCTym CTYIEHTOB [JIi CaMOCTOSITEIbHOMN
MOJIFOTOBKHU OCYIIIECTBIISIETCA Yepe3 KOMIBIOTEPHI AUCIUIEMHOrO Kiacca (B
CTaHJIAPTHON KOMILICKTAIUN).

[Tporpamma cocrapiieHa B coorBeTcTBUU ¢ TpeboBanuamu @I'OC BIIO ¢
yueroM pexkoMmenaanui u [IpOOII BITO o HanpaBiieHUIO TOATOTOBKH
230100 «MudopMaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKA
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HanpasneHune norotoBkn — 13.03.02 dnekTpoaHepreTuka u
3/IeKTPOTEXHMKA
Mpodunnb: — dnekTponpmBoL M aBTOMATHKA
CemecTpbl 1,2,3
OO0BEM y4eOHBIX 3aHATHH B Yacax:
AyIUTOpPHBIC 3aHATHSL:
1 cemectp: nekuuu —36, npaktuka — 18, Bcero 54 4. 4 3ET;

2 cemecTp: nekuuu — 18, npaktuka — 18, Bcero 36 u., 4 3ET;
3 cemectp: Jsekuuu — 18, npaktuka — 18, Bcero 36 u., 5 3ET;

CamocrosiTenbHas pabora: 54, 81,99 u., Bcero 264 u.
O6mmit 00béM Kypca  — 468 u.
Tpynoémkocts 4+4+5=13 3ET

dopmMa OTYETHOCTH —
1 cemecTp: 3K3aMeH;
2 ceMecTp: IK3aMEH;
3 ceMecTp: 3K3aMEH.

Maket noarorosiieH Ha kadeape obueHayunbix gucuumima HTU HUAY MUOU

[Toanucano B neyarb ®opmar AS [apautypa

[Teuars mmockas. Yci-med. JI. Tupax 9K3. 3akas
u3aaTenbCcTBO HOBOYpambCKOro TEXHOJIOTHYECKOTO HHCTUTYTA,

624130, r. HoBoypainnck, yi. Jlennna 85, HTU HUAY MUOU



