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1 LEJU OCBOEHUS YYEBHOM JUCHUTLIUHBI

[lenpro ocBOeHUs Yy4ueOHON MUCIUIUIMHBI "Maremaruka" sBIseTCS
BOCIIUTAHUE JIOCTATOYHO BBICOKOM MATEMATHYECKOW KYJIBTYPHI, PA3BUTHE
y CTYISHTOB IIMPOKOTO KPYyrozopa B 00JAaCTH MAaTeMaTUKH W yMEHHS
HCIOJIb30BaTh MAaTEMAaTHUYECKHE METOJbl U OCHOBBI MAaTEMAaTHUYECKOTO
MOJICJIMPOBAHHUS [Tl PEUICHUS TPAKTUYECKHUX 3a/1a4.

2 MECTO YYEBHOHM JUCHUIIJIMHBI B CTPYKTYPE
OOIl BIIO

JlaHnHas yuyeOHasi TUCUUIUIMHA BXOJAUT B ECTeCTBEHHOHAaYUYHbIN
oOpa3zoBartebHbIN MOAYJb pa3aena b1.0.02 EcrecTBeHHOHAYUHBIM
moxayJsib ®I'OC-3 no Hanpasnenuro noarorosku BITIO 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHIECKOE 00CCIICUCHHE
MaIlIMHOCTPOUTENBHBIX ITPon3BoACTBY IIpoduib: — TexHomorus
MAIIMHOCTPOCHUSI OYHO-3209HOM (hOPMBI OOYUCHMUS.

Meroabl, pa3BuUBaeMble B Kypce, SBISIIOTCS 0a30BBIMHU NIPU H3YUYEHUU
IPYTUX KOMIIOHEHTOB ITUKJIA.

BMmecte ¢ kypcom «MaremaTtuka» CTYIEHTBI 3TOM TPYIIbl HU3y4YaroT
«Teopust BepostHocTtet u mar. craructuka» (b1.0.02.05 JI — 10 4.,
IIp — 8 4., 7k3.).



3 KOMIIETEHIIUN CTYAEHTA, ®OPMUPYEMBIE B
PE3YJBTATE OCBOEHHMS YUYEBHOW JUCIUILJIVMHBI,
OXKNJAEMBIE PE3YJIbTATDI OBPA30OBAHUA n
KOMIIETEHIIUU CTYAEHTA 110 3ABEPHIEHUHN OCBOEHUA
IPOI'PAMMBI YUYEFHOM JJUCIUIIJIMHBI

JlaHHas  AWCHUIUIMHA Y4YacTBYeT B  (OpPMHUPOBAHUM  CIIEAYIOIIUX

KOMIICTEHIIUA:

YKE-1 CniocobeH ucnoib30BaTh 3HaAHUSL €CTECTBEHHOHAYYHBIX
JUCLUUIUINH, TPUMEHSITh METO/Ibl MATEMATUYECKOTO aHAIU3a U
MOJEIUPOBAHHUS, TEOPETUUECKOTO U HIKCHEPUMEHTAIBHOI'O UCCIEA0BAHUS
B MMOCTABJICHHBIX 33/1a4aXx;

B14 ®dopmupoBanue riry00KOro mOHUMaHUs COIMAILHON POJTU
npodeccuu,MO3UTUBHON 1 aKTUBHOW YCTAHOBKHM Ha LIEHHOCTh U30PaHHOM
CIEeLIMATIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUSI K MPO(ECCUOHATIBHOM
NEATEIIbHOCTH, TPYY;

B15 ®opMupoBaHue NCUXOIOTUUECKON TOTOBHOCTH K MPO(EeCCHOHATBHON
JIeITEILHOCTH 110 U30paHHo# mpodeccum.

B pe3ynbprare 0CBOCHUS JUCLUIUIMHBI CTYACHT JTOJIKEH:
3HaTh OCHOBHBIC TOHATHUS BEKTOPHOM U JIMHEHHOW ayreOpbl, OCHOBBI
aHaUTUYECKOW U nuddepeHInaIbHON TeOMETPUH, OCHOBHBIE TOHSATHS
muddepeHIanbHOT0 U HHTETPATbHOTO UCUUCIICHUS.
YMEThb NPUMEHSITh MATEMAaTUYECKUE METOJbl BEKTOPHOU W JIMHEWHOU
anreOpbl,  aHAJIUTUYECKOM  TreoMeTpud, JIudQdepeHImaIbHoro |
WHTETPAIBLHOTO MCYHUCIICHUS, TEOpPHUI0 psAaoB U JauddepeHInaIbHbIX
YPaBHEHHUI MIPU PEIICHUHA KOHKPETHBIX HHKECHEPHBIX 3a/1a4.
Brnaners: meronaMu pelIeHUs] CUCTEM JIMHEHMHBIX YPAaBHEHUM, METOAAMU
HAXO0XXJCHUS paHTa MaTPUIIBl U 0OpaTHON MAaTPUIILI, METOJAMH PEIICHUS
TUMNOBBIX 33]1a4 [0 TEMAM: MpsiMasi HAa MJIOCKOCTH, MJIIOCKOCTh U MPSIMBIE B
IPOCTPAHCTBE, METOJAMHU HCCIEIOBaHUSA (DYHKUHI M TMOCTPOCHUS UX
rpadUKOB, METOAAMU PEIICHUS TUIIOBBIX 3aJa4 TeOMETpUH U (HU3MKU Ha
OCHOBE MHTETPAJILHOTO MCUUCIICHHS, METOJJaMH PEIICHUS OOBIKHOBEHHBIX
muddpepennmanbubix ypaBueHnui | u Il nopsnka, MmeTogaMu Ucciae0BaHUS
CXOJIMMOCTH YUCJIOBBIX U (DYHKIIMOHAIBHBIX PSJIOB.



JucummimHa wu3y4aercss 3 ceMecTpa W BKIIOYAET CIEAYIOIINE

pa3aeIbl:

MAaTpPULbI U CUCTEMBI JINHEWHBIX YPABHEHUU,

OCHOBBI BEKTOPHOM anreophl,

npsiMasi Ha MJIOCKOCTH,

MJIOCKOCTU U MPSIMBIE B POCTPAHCTBE,

KPUBBIE M TOBEPXHOCTH BTOPOTrO MOPSIIKA,

muddepeHnanbHoe ncurciieHne QyHKIUM OJTHON MEPEMEHHOM,
npuMeHeHne AuGPepeHIInanbHOT0 HMCUUCICHUS ISl MCCIIEIOBAHUS
(GYHKIUNA U TOCTPOCHUS UX TPAPHUKOB,

UHTETPAIbHOE UCYHUCICHUE (QYHKIMN OJHOM TMEepEeMEHHOM U €ero
NPUIOKECHUS,

(GyHKIIMHY HECKOJIBKUX MEPEMEHHBIX, UX ONTUMHU3AIINS,

YUCJIOBBIC U (PYHKIIMOHATIBHBIE PSIbI,

paAd 1 HHTCTpall q)ypbe,

0OBIKHOBEHHBIE AU PepeHINATBHBIC YPABHEHMUS,

cucteMbl b epeHInaTbHBIX YpaBHEHU.



4 CTPYKTYPA U COJAEPKAHME YYEBHOM TUCLUUIIIMHBI

4.1 1 cemectp

Buze! yeoOHoli OTYE€THOCTH
Henenn Tema NEeSaTeIbHOCTH
Jlexiuu ‘ [paktukn ‘ CPC BU ‘ BbIJIaya ‘ clada
1-2 Marpuiel, onpeaenuTenu 4 2
v TP
3-4 Pemenust TMHEHHBIX CUCTEM 4 2 2 H.
VR 8 | Nel.l
5 OOGmiee pelieHue JIUHEHHOU 2 2
CHCTEMBI 6 H.
6-7 JlelicTBHS HAJl BEKTOpAMHU 4 2
8-9 CkansipHoe, BEKTOPHOE, 4 2 TP
8 6 H
CMEIIIaHHOE IIPOU3BEICHUS Nel.2
BEKTOPOB 9 H.
10-11 | IIpssmas Ha NIIOCKOCTH 4 2 3
12 I1JI0CKOCTB B TPOCTPAHCTBE 4 2
13 IIpsimast B IpoCTpaHCTBE 2 2
14-15 | Jlunuu 2-ro nopsaka 4 2
16 IToBepxHOCTH 2-TO TOPSIAKA 2 2
8 TP
17-18 | IlpeoOpa3oBaHus MIOCKOCTH U | 2 2 No2 11 n.
npoctpanctBa.  llpuBenenue )
JUHUA WU TIOBEPXHOCTEH 2-TO
nopsiika K KaHOHUYECKOMY
BUY 18 u
Hroro: 36 18 | 27 |(2TP | 33,
JK3aMeH

TP Nel.l «Marpuusl. JInHEWHBIE CUCTEMBDY,
TP  Nel.2 «BekTopsi»,
TP  No2 «JIuHuM 1 MOBEPXHOCTU.




4.2 2 cemecTp
Bunbl yueOHoOM .
Heznenn Tema e TeTbHOCTH OrarHOCTS
Jlexun ‘ IIpaxkTuku ‘ CPP BUJI ‘ BbLIAHA ‘ claHa
1 IIpenesn nocienoBaTEIbHOCTH 2 4 TP 1
2-3 [Tpenensl GyHKIUM 4 4 14 | Ne3.1 '
4 HenpepbIBHOCTh QYHKITHH 2 2 41
5-7 [TpousBognas s f(x) 2 4
8 OkcrpemyM f(x) 2 2 TP
9 UccnenoBanue f(x), moctpoenue | 2 4 20 | Ne32 | 5H
e€ rpaduka
10 3agaun ontuMuzanuu f(x) 2 4 10 H.
11 Heomnpenenéunpiit u 4 2
ONPEICIIEHHBIA NHTETPAJIBI
12-13 | 3amena IIEPEMEHHOU ul 4 2
VHTETPUPOBAHUE II0 YacTsIM B TP
MHTETrpaJIax 20 Ne4 .
14-15 | Berunciienust UHTErpaJioB 4 2
16-17 | IlpumeHeHus HHTETPATIOB 6 2
18 HecobcTBeHHBIE MHTETPAJIBI 2 2 18 H
HTroro: 36 18 18 | 341, 1p 4 3.e.
JK3aMeH

TP Ne3.1 «IIpenensbl, rpaduiky v HEMPEPHIBHOCTH (DYHKIIUNY.
TP Ne3.2 «IIpousBoaHasi GyHKIIMHM OJTHOU MIEPEMEHHOMNY,
TP Ned4 «MuTerpupoBaHuey.




4.3

3 cemecTp

Buasl yueOHoM .
Henenn Tema NeSTETLHOCTH OTaeTHOCTE
Jlexkuun ‘ IIpakTukH ‘ CPC BH]I ‘ BbIJaya ‘ caada
1 CX0aMMOCTb YUCIIOBBIX PSJIOB 1 1
TP
2 QO YHKIMOHAIBHBIE PSIJIBI 1 1 10 2 1.
No5
3-4 | IIpuMeHeHUE CTENEHHBIX PAJIOB 1 1 S H.
5-6 | Psag @ypwe u unterpan @ypoe 2 2 10
7-8 | ©yHKUMHA HECKOJIBKHUX 2 2 TP 8 1
nepemeHHbIX (PHII) 10 N6 '
8-9 | Okctpemymbl OHII 1 | B 10 H.
10-12 | 1Y nepBoro nopsiika 2 2 10 10H. | 12 1.
13 JJoay 2 2 8
14 JJIHAY 2 2 TP
15 | Ananus MEXAHUYECKUX u 1 1 10 No7 13 n.
AIIEKTPUUECKUX KOJIeOaHUM j 16 H.
16-17 | Cucremsr 1Y 2 2 14
18 | Ananus KoJieOaHuit JIBYX 1 1
byHKIUH
Hroro: 18 18 72 |3TP 4 3.e.
IK3aMEH

TP Ne5 «YucnoBbie U (hyHKIIMOHAIBHBIE PSAJIBI»,

TP Ne6 «DyHKIIMN HECKOJIBKUX IEPEMEHHBIX))
TP No7 «Jlud. ypaBHEHUS 1 UX CUCTEMBDY,

O6mas TpyA0EMKOCTh JUCHMIUIMHEI (T ceMecTpa) cocTaBisieT 11 equHuiy
3ET, 396uacos.




5 COAEP KAHUE KYPCA

5.1 Copepxkanue 1 cemecTpa

MatprudHoe UCUHUCTIEHUE
OnpeneneHue MaTpul, UX CPaBHEHUE, TPAHCIOHHPOBAHUE, YMHOXEHHE  Ha

YHCIJIO, CyMMa U Pa3HOCTb, TPOU3BEJCHUE MATPHII.

2. Onpenenureny BTOPOTO M TPETHEro TMOPSIKA:  ONPEACIICHHE, MPaBUIIO
BBIUKCIICHUS M OCHOBHbIE cBoMcTBa. [loHsTHE MUHOpa U alredpanyeckoro
JIOTIOJTHEHUS DJIEMEHTA, PACKPBITHE OMPEACIUTENS TI0 CTPOKE WM CTOJOILY.

3. OO1ee omnpezeseHne oNpeaeauTeNs N-ro nopsaKa. 3agaya 0 pacCTaHOBKE Jaien
Ha IIaXMaTHOM J0cKe. Briunciaenue onpeaenuresns 4eTBEPTOro MopsiaKa.

4. OOpatHasi MmaTpulia: OIpe/esieHHe, TeopeMa O CYIIeCTBOBaHMU OOpaTHOM
Matpuibl (Crocod HaxoxaeHus A1), mpoBepka Moay4eHHOro pe3ybTara.

p—

Peurenust cucrem JIMHEMHBIX YPABHEHUH

5. Cucrema JIMHEMHBIX YpaBHEHUH, ompenenecHue ee pemenus. Meron Kpamepa
HaxXOXJCHUS pPEIICHUM JMHENHOM cucteMbl. Teopema Kpamepa. Marpuunas
3aIlACh JIMHEMHOW CHUCTEMbl. MaTpUUHBI METOJ HaXOXICHUA PELICHUS
JINHENHOW CUCTEMBI.

6. Meron l'aycca u Xoppana-I'aycca pemieHus nuHeWHOW cucteMbl. Cioydan
€MHCTBEHHOTO PEILLICHUS, MHOKECTBA PEILIEHUNA U OTCYTCTBUS PELICHUM.

7. OpHOpOIHAS JTUHEWHAS] CHUCTEMA, CYLIECTBOBAHUE €€ HETPUBHUAIBHOTO PEIICHHS,
0a3ucHbIC U CBOOOIHBIC TEPEMEHHBIC MPU ITOM.

BekropHoe ncuucienue

8. CkaysipHble U BEKTOpHBIE BeIMUUHbI. CIIOCOOBI 3a/1aHusl BEKTOPOB. JleficTBuUs Hall
BEKTOpaMu (rpaduyecku): CpaBHEHUE, YMHOKEHUE HA YUCIIO, CYMMa U Pa3HOCTb.
OCHOBHBIE CBOMCTBA ACHUCTBUN HaJ BEKTOPaMHU.

9. JIluneliHass 3aBUCUMOCTb CHCTEMBI BEKTOPOB. Pa3MepHOCTH BEKTOPHOIO
nmpocTpaHcTBa (MPSMOM, MIIOCKOCTH, MPOCTpaHCTBA). ADUHHBIN 0a3zuc, apuHHBIC
KOOPJMHATBI BEKTOPA, HAXOKAEHUE UX TE€OMETPUUYECKH.

10. CxayisipHoe TIPOM3BEJICHUE BEKTOPOB: ONpPEACICHUE, OCHOBHBIE CBOMCTBA.
Kocunyc yrna mexnay Bekropamu. Moayis Bekropa. [Ipoeknus BeKTopa Ha OCh.
11. JlexkapTroBa cuctemMa KOOpAMHAT, Oa3UCHbIE BEKTOPHI. JleKapTOBBI KOOPIMHATHI
BEKTOpA, 3aIIUCh BeKTOpa uepe3 6aszucHble. CBA3b TOUEK U BEKTOpOB. CpaBHEHUE,

YMHOKE€HHE Ha YUCJIO, CyMMa, Pa3HOCTb BEKTOPOB B KOOPAUHATHOM (hopMme.

12. BeiBeCTM mNOpaBUIIO CKaJISPHOTO IIPOU3BEACHUS BEKTOPOB B JEKAPTOBBIX
KoopauHaTax. Moayib BEKTOpa, pacCTOSAHUE MEXKIY TOYKAMH WU YIOJ MEXKIY
BEKTOpPaMHU B KOOPJUHATHOM (hopMme.

13. IIpaBas Tpoiika BEeKTOpOB. BEKTOpHOE NMpOU3BEACHNE: ONIPEACICHUE U OCHOBHBIE
CBOKCTBA, TEOMETPUUECKUN CMBICII, CHHYC YTJla MEXIy BEKTOPaMH.

14. BreiBecTHM BEKTOpHOE MPOU3BEACHUE JBYX BEKTOPOB B KOOPAMHATHOU dopme.
[Inomane TpeyroapHUKA, 3aJaHHOIO KOOPJAWHATaMHU BEPUIMH C IOMOILBIO
BEKTOPHOT'O IIPOU3BEICHMUS.
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15. CwmemnianHoe TPOU3BEICHUE: OINPECIICHUE, OCHOBHBIE CBOWMCTBA W IIPABUIIO
BBIYUCJICHUS B KOOPJAMHATHOM (QopMe, TCOMETPUYECKHM CMBICI, MpPOBEpKa
JIMHEVUHOU 3aBUCUMOCTH.

[Ipsimas Ha MIIOCKOCTH

16. CnocoOwl 3ajaHusl IMHUU HA MJIOCKOCTH, TOBEPXHOCTHU U JIMHUU B IPOCTPAHCTBE
o Jlexapry u XKopnany. [lonspras cucrema KOopAuHarT.

I7. YpaBHeHHs npsIMONM Ha IUIOCKOCTH: BEKTOPHOE, MapaMETPUUECKOE, Yepe3 NIBE
TOYKH, KAaHOHUYECKOE, C YTIJIOBBIM KO3(PUIIMEHTOM, o0IIee, B OTpe3kax u
HOpMasbHOE. CBSI3b HAMPABJISAIOUIETO U HOPMaJIbHOTO BEKTOPOB MPSIMOM.

18. B3auMHOe pacronokeHue JABYX MPSAMBIX Ha IUIOCKOCTU (10 YpaBHEHUSIM),
napajyieNbHOCTh, MEPIEHIUKYIAPHOCTh, TOYKa mepecedeHus. PaccrosHue ot
TOYKH JI0 IPSIMOM. YT0J MexAy AByMs IpsiMbIMU. [Ipoekiinst TOUKU Ha IPSIMYIO.

[L1ockoCTh M npsiMast B MPOCTPAHCTBE

19. YpaBHEeHUS IIOCKOCTH B IIPOCTPAHCTBE: BEKTOPHOE, TAPAMETPUYECKOE, YEPE3 TPU
TOUKHU (TOUKY U JIBa HAIIPABJIAIOLIUX BEKTOpaA), o01IIee, B OTPE3Kax U HOpMaIbHOE

20. CBsi3p HOPMAQJIBHOTO M HAIPAaBIBIOIIMX BEKTOPOB ILIOCKOCTH. B3ammHoe
pacHoJIOKEHUE IJIOCKOCTeW  (mapajijieibHOCTh, COBMAJIEHHE, TEPECEUEHUE,
NEePHEHANKYJIIPHOCTh) MO ypaBHEHHsSIM. PaccTosiHue OT TOYKM A0 IIOCKOCTH.
Yroa Mexy IIIOCKOCTSIMU.

21. VYpaBHEHMS NpPSAMOU B MPOCTPAHCTBE: BEKTOPHOE, NMAPaMETPUYECKOE, MO JBYM
TOYKaM, KAHOHUYECKOE, 00111ee, Yepe3 MPOESKTHUPYIOUIUE TIOCKOCTH.

22. BzanMHOE pacIoyIOKEHUE MPSAMOM U IIJIOCKOCTH: NapaJIJIENbHOCTD, IIEPECECUCHUE,
IEPIECHAUKYJIAPHOCTb, IPOCKLUMS TOYKM HA INIOCKOCTb, CUMMETPUS TOYKHU
OTHOCHUTEJIBHO TJIOCKOCTH. YTOJI MEXAY NPSIMOU U IIIOCKOCTHIO.

23. B3auMHOE pACHOJOKEHHE ABYX NPSIMBIX B IPOCTPAHCTBE I10 YPaBHEHUSIM:
nepeceyeHue (Touka nepecevyeHus), NapajuieaIbHOCTh (PacCTOSHUE), CKPELIMBAaHUE
(HauMeHbIIIEE PACCTOSIHUE).

JIMHMH ¥ IOBEPXHOCTHU BTOPOIO MOPSAKA
24. Dmmnc: onpenesieHne, KAHOHUYECKOe YPaBHEHHE, CBOMCTBA, MOCTPOCHHUE.
25. T'unepbona: onpeaeieHre, KAHOHUYECKOE YpPaBHEHHE, CBOMCTBA, MOCTPOCHHUE.
26. Ilapaboua: onpeneneHrue, KAHOHMYECKOE ypaBHEHHE, CBOMCTBA, MOCTPOCHHUE.
27. OOwiee ypaBHEHUE JMHUM BTOPOrO MOPSAKA, MPUBEIECHUE K KaHOHUYECKOMY
ypaBHEHUIO 110 001IeMy (TIpy OTCYTCTBUU X-Y) BBIICIICHUEM ITOJIHBIX KBAJPATOB.
28. JlupexTtopualibHOE CBOMCTBO 3JUIMIICA W TUMEPOOIBI, IPABUIIO HAXOXKICHUS UX
KaHOHUYECKOT'O YPaBHEHHUSI.

29. HaxoIeHHe YpaBHEHUS OKPYKHOCTH IO TPEM TOUKaM.

30. Knaccudukamuss TuHUI BTOPOTO MOpsJKa Ha IJIOCKOCTH. llunuHapudeckue u
KOHUYECKHE CEYCHUSI.

31. KaHoHnyeckne ypaBHEHUS U OCKU3bl TMOBEPXHOCTEW BTOPOTO TMOPSIKA:
AJUIMTICOU 1A, TUTIEPOOJIOUI0B, TapaboIOUIOB.

32. JluneityaTeie TOBEpXHOCTH (rumnepOosions u napabdosnoun). Hunuuapuueckue u
KoHHUYecKue nmoBepxHoctu. Kiaccudukaiys moBepxHOCTe BTOPOTO MOPSIIKA.
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DYHKIMHA OJHOU IEPEMEHHOU
36. Onpenenenue (PyHKIIMU OAHOM MEPEeMEHHOM, CrocoObl ee 3amaHus. OOpaTHas
byHKIMSA, CBSI3b rpa)uKOB B3aUMOOOPATHBIX (DYHKITUH.
37. OcHOBHBIE 3JIEMEHTapHbIE PYHKIUHU, UX IPaQUKHA U OCHOBHBIE CBOMCTBA.
38.IIpeobpazoBanus, Biustonue Ha rpaduk Gynkmuu (f(x)+c, f(x+c), c-f(x), f(c-x),
f(x)|, f(|x-c|). I'paduku nuHeitHOH, MapabOIMUECKOH, TPOOHO-TUHEHHON
Gysxnuit 1 y=A-sin(®-x + ®q ).

12



5.2 Copepxkanme 2 cemecrpa

[Ipenen u HEMPEPHIBHOCTh (PYHKIIMK OJHOM MEPEMEHHOM

1. Onpenenenne 4MCIOBOM MOCIEA0BATENLHOCTH U €€ npeaena. CBoiCTBa MPeIeaoB
MOCJEN0BATEIBHOCTH.

2. Onpenenenue npeaena GyHKIUU B Touke. beckoHeuHbIi npeen u mpeaesn Ha
6eckoHeuHocTu. CBOMCTBA MPE/IEIOB.

3. beckoneuno manas gynkius (bM). CpaBuenne bM: sKBUBaJI€HTHOCTb, CUMBOII
"0". Jloka3aTenpCTBO IIEPBOrO 3aMEUaTEJIbHOrO IMpeaeaa, €ro NPUMEHEHHE.
OcHoBHbIE 3KBUBaJIEHTHOCTH BM B nipeaenax.

4. beckoneuno Oosbias ¢yukius (bb). CpaBuenue bb: 3KBUBaIe€HTHOCTb, CUMBOJI
"O". lllkana bb npu x —0, € npuMeHEeHHE.

5.Css3p BM, bb u apyrux ¢yskiuii. OcHOBHBIE BUABI HEONPEAEIECHHOCTEH B
npeaenax, CnocoObl UX  packpbITHs. BTopoil 3aMedarenbHblid mpeaes, IpaBuiio
€ro IIPUMEHEHUS.

6. HenpeppIBHOCT, (YHKIIMM B TOuke. YacTHUUHbIE Mpenenbl, HX CBA3b C
HENPEepBbIBHOCTHIO. TOUKM pa3pbiBa PYHKIMH, UX KJIaCCUPUKALIUS.

7. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTApHBIX (pyHKUMN. CBONCTBA HENPEPHIBHBIX B
TOYKE (PYyHKLHUH.

8. CBoiicTBa HENPEPHIBHBIX HA OTpe3Ke (PYHKUMM (C JOKA3aTEIbCTBAMH):

COXpaHEHUE 3HaKa, OrPaHUYEHHOCTbh, TIOCTHKEHUE HAMOOIBIIETO U
HaWMEHBIIIET0 3HA4YEHUM, TMOUCK KOpHS f(x)=0  METOAOM MOJOBHHHOIO
JIEJIeHUS], IPOMEXYTOUHbIE 3HAUECHUS HA OTPE3KE.

HuddepennmanbHoe nCUUCICHUE PYHKIIMA  OHOM MEPEMEHHOM

9. Ilpom3BogHas (yHKIMKU f(X): OIpeAcieHUe, TeOMETPUUYSCKUN CMBICI C
ypaBHEHUEM KacaTelbHOW u HopMmaiM, ¢usnueckuii cmbica. CBoiicTBa
POU3BOAHBIX.

10.ITpou3BoHbIe OCHOBHBIX GpyHKIMH ( X", a¥, [n(x), sin(x), cos(x) ) ¢
J0Ka3aTeJIbCTBAMM.

11.IIpupamenue nuddepeHuupyeMoil pyHKIMU, TOHATHE U PepeHIana u ero

CBSI3b C MPOU3BOAHON. ['eomeTpuyeckuii cmbica nuddepeHnnaia.

WNuBapuantHoCcTh (hopmbl quddepennnana, ero npuMEeHeHHe B MPUOIMKEHHBIX
BBIUMCIICHUSIX.

12.1IpousBoaHas oopatHoi ¢pyHKUMU. BeiBeneHne npon3BoaHbIX arcsin(X), arctg(x).
[TpousBoaHas HEABHO 3aJJaHHON (DYHKIIUH.

13.JIorapudmuueckoe nuddepennuposanue. [lorstue runepoonnyeckux QyHKIIHM,
UX MPOU3BOHBIE.

14.CrotictBa auddepeHmpyeMbix Ha oTpe3ke (yHKumii: Teopembl Depma, Poms,
Jlarpanxa u Komn

15.IIpousBoanbie u nuddepenirans BeIcmux nopsakos. @opmyna Teiinopa, eé

K02 PUITMEHTH U OCTaTOUYHBIN ujieH B ¢popmax [leano u Jlarpamxa.

16. Paznoxkenus sin(x), cos(x), €*, In(1+x), (1+x)" no hopmyne
Maknopena.

17 IIpousBoaHbIe Yx'(X), Yxx"(X), Yxxx"'(X) ... A7 PyHKIIMH, 3aJaHHOM
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apaMETPUUYECKH.

18.0npenenenue Touku s3KkcTpemyMa. CBsi3b MOHOTOHHOCTU (DYHKITUM U 3HAKa €€
npousBogHoi. Teopema depma (HEOOXOAUMOE YCIOBUE TOUEK IKCTPEMYMA).
JlocTaTo4YHbIE YCIOBHS SKCTPEMYMA:

a) ¢ IOMOUIBIO 3HaKa NEPBON NPOU3BOIHOM;
0) ¢ IOMOIIIbIO MPOU3BOAHBIX CTAPILLIUX ITOPSIKOB.

19. AropuT™ HaxO0XJIEHUS TOUYEK IKCTpeMyMa. Brrunciaenne HanboabIIero u
HAaUMEHBIIIETO 3HAYCHUU (PYHKIIMH HA OTPE3Ke, MPUMEPHI 3a/1ad Ha HAXOXKJICHHUE
HauOOJIBIIET0 U HAUMEHBIIETO 3HaUYeHUN (QYHKIIUU OJHOU MEPEMEHHOM.

20.OnpeneneHue BeIMYKION (BOTHYTOM) Ha oTpe3Kke (yHKIMH. CBs3b BBITYKJIOCTH

CO 3HAKOM BTOPOM NPOU3BOJHOM. AJTOPUTM HaXOXKIAEHUS TOUEK Ieperuoa.
21.I1paBuino Jlonurans pacKpbITUs HEONPEIEIEHHOCTEN B Mpeaenax.

22 Ilonsitue acuMIToTH rpaduka GyHKIUN, UX BUABI U CIIOCOOBI HAXOXKICHHUS.

23.001mu# maH uccienoBanus QyHKIMM 1 mocTpoeHus rpaduka QyHKIUH.

HNuTerpupoBanue

24. Onpenenenue nepBooOpasHoit s f(x) Ha [a; b], TeopeMa 0 1BYX
nepBooOpazubix. Heonpenenennsiit unrerpan (HN), ero ocHoBHBIE CBOMCTBA.
Tabnuia OCHOBHBIX MHTETPAJIOB.

25.0npenenennsiit unterpan (ON) nns f(x), kak npeaen HHTErPaIbHBIX CYyMM, €ro
OCHOBHBIE CBOMCTBA, TEOPEMA O CPEIHEM.

26.1HTerpan ¢ nepeMEHHbIM BEPXHUM MPEIETIOM, TEOPEMA O €r0 IPOU3BOJHOM.

27.®@opmyna Herotona-Jleitbuuma.

28.3amena nepemennoi B HU u OU.

29."Uuterpuposanue no yactsaMm B HHU, OU, ocHoBHBIE CIIy4au.

30.Beruncienune Hekotopbix HY MeTogom HeomnpeneneHHBIX KOd(PPUIIMEHTOB.

31.dpoOHo-pannonanbHast GyHKIIHS, aIlTOPUTM €€ PA3JIOKEHUS HA CYMMY
AJIEMEHTapHBIX JIPOOEH:

a) BBIJICJICHUE 1IEJION YaCTH, alTOPUTM "JIeJIeHUs] CTOIONKOM";

0) pasnokeHre MHOTOYJICHA Ha HEPUBOIUMbIE MHOKUTEIU, KPATHOCTh KOPHS;

B) METO]I HEOTIPEeIeTIEHHBIX KO (PUITMEHTOB pa3IokKEHHUS Ha DJIEMEHTApHBIE IPOOH.

32.MHTerpaiibl OT 31eMeHTapHbIX IpoOei. OOIMii J1aH HHTErpUPOBaHUS APOOHO-
palMOHANIBHBIX (YHKITUH.

33.UHTerpaiibl OT TPUTOHOMETPUUYECKUX (DYHKIIMI: MePEeYUCINTh OCHOBHBIE CIIy4au
Y C1IOCOObl MHTETPUPOBAHUS JAHHBIX HHTEIPAJIOB.

34.UuTterpaiibl oT uppauvoHaabHbIX GyHKIMHA. [Ipumeps! "HeOepymmxcs"
UHTETrPaJoB.

35.Haxoxaenue mionaaM KpUBOJIMHEHHOM Tpaneyy 1 TUIoaAeH MmIoCKux Guryp
¢ mnomotibio ON (orpanudeHHbIX yi=fi(X); mapaMeTpuyIeCcKy 3aJaHHBIMU ).

36.1lmomanp kpuBOJUHEHHOTO cekTopa. Haxoxnenue miomanu Gurypsl B
MOJSIPHBIX KOOPJAMHATAaX.

37.00beM Tena 1o nomnepeuHbM ceueHus M. O0beM Tesa BpaleHus ¢ momoiibio OU.

38.HecoOcTBennsbIit uaTETpai 1 poaa, onpeaeieHne u KpUTePHH ero CXOAUMOCTH.

39.HecoOcTBennsniit uaterpai Il poaa, onpeaenenne u KpUTEPUH €ro CXOIUMOCTH.
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5.3 Conep:xkanme 3 cemecTpa

YucnaoBble U GyHKIUOHAIBHBIE PSIJIbI
1 Ol'[peI[CJIeHI/IC YUCJIOBOTIO psaad, €TI0 HaCTUIHBIX CYMM U CYMMBI, CXOAUMOCTH U
pPacxoauMOCTH. CXOI[I/IMOCTB FGOMCTpH‘ICCKOﬁ Imporpeccumn, €€ Cymma.
2 HpI/ISHaKI/I CXOAUMOCTH YHCIIOBOI'O psaaa: HGO6XO,ZH/IMI>II>1, CPaBHCHUS U

. 1
9KBUBAJICHTHOCTHU, HHTCI'PAJIbHBIN U CXOOUMOCTD z—p ) I[aﬂaM6epa u Komm.
n

3 3HakonepeMeHHbIN U 3HaKouepeaytoumiics psanabl. Teopema JleiiOuuiia (mpu3Hak
JleitOHuUIIa) O CXOAMMOCTH 3HAKOUEPEIYIOIIETOCS PsAa M OLEHKE €r0 CYMMBI.

4 OyHKIMOHAIBHBIN I, ONPEEICHUE ero 001acTh cxoauMocTu. CTeeHHON Psij.
Teopema AGensi, ”HTEpPBA U PAANYC CXOAUMOCTH CTEIIEHHOTO psifia.

5 Tounennoe nuddepeHmpoBanre 1 HHTETPUPOBAHUE CTEIICHHOTO Psijia,
BBIYHMCIICHHE CYMMBbI CTEIIEHHOTO PsiJia CBEJEHUEM K T€OMETPUUECKON MPOTrPECCUU
(1mm gpyromy pszy).

6 Psansr Teitnopa u Maknopena, ux koddduimeHTsl. Pa3noxeHus: B CTENEHHOMN sl
sin(x), cos(x), €™ , In(1+x) n ap. OeHKa MOrpPelIHOCTH.

7 1lpubnv>keHHbIE BEIYMCIICHUS YUCET € U T, BBIYUCICHUS ONPEACICHHBIX
MHTErPAJIOB C MOMOIIbIO CTENEHHBIX PSAAOB.

Psin u uaterpan @ypoe

8 AOcTpakTHBIN psag Pypre IpH 33JaHHOM CKaISIPHOM MTPOU3BEAEHUU (QYHKLINM,
MIPOBEPKA CUCTEMBI (PYHKIIMI HA OPTOHOPMHUPOBAHHOCTh, KO (DPULIMEHTHI PsAa;

9 TIlpoBepka OpPTOrOHAJIBHOCTH TPUTOHOMETPUYECKON cHUCTEMbl (DYHKIMI Ha
otpeske [—7r; ] , HOpMBI TakuX QYHKIUH, KOIPPUIMEHTHI Psia PU CKAIAPHOM

npousBenenun  f(x)og(x)= I ( f(x) -g(x ))dx. TpuroHOMeTpHIECKHiA

psn Oypbe juis 3aganboi Ha [—77; 7] yHKIMu.
10 KycouyHass HenpephIBHOCTh W KyCOYHAss MOHOTOHHOCTh (pyHKIMH. Teopema o
pasioKuMocTH QYHKLIMH B TPUIOHOMETpHYECKUi psx Dypwe Ha [—77;77] u ero

cymme. Hactuunas cymma psga Oypbe Kak HaJl0KEHUE TAPMOHUK.
11 Tpuronomerpuyeckas cucrema ¢yukiuid Ha [—L; L], Bun psna @ypee 1m0 HuMm,

ero kodpdunmentel. Teopema o pa3OXUMOCTH  (PYHKIIUM B
TpuroHomeTpudeckuii psit @ypoe Ha [—L; L] u ero cymme.

12 Paznoxenue B pan dypbe 1 4ETHBIX, HEUETHBIX U MEPUOAMYECKUX (DYHKIIHIA.
[lepuoauyeckoe NPOIOKEHUE 3aJaHHON Ha OTpe3ke (YHKIIMHU Ha YHCIOBYIO
npsmyto u psang Oypee mis vee. Psg Oypwe it dyHKIMH, 3a7aHHON HA TIOJIOBUHE
nepuoja, e€ pa3jaoKeHUe 0 CUHYCaM U 10 KOCUHYCaM.

13 Unterpan @ypre kak npenen st psaa Oypee npu L —> . Tpu pasivuHbIX
criocoba 3amucu uHTerpaga dypee. TpUTOHOMETpUUECKHE UM TOKa3aTEIbHOE
npeobpazoBanue Oypre n 06patHOro npeodpazoBanus Dyphe.

JuddepenumanbHOE HCUUCTICHUE
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CDYHKHI/II/I HCCKOJIbKUX IICPCMCHHbIX

14.00nacTh HECKOJIBKUX IEPEMEHHBIX, OKPECTHOCTh TOUKH. OTKPBITAs U 3aMKHYTast
00J1aCTH HECKOIBKUX NepeMeHHbIX. DyHKIMKN HeckoJIbkuX nepeMennbix (OHII):
ompeesieHue, cnocoObl 3a1anus. ['eomerpruueckuit cmbicn Z=f(X,y), JTUHUU
YPOBHSI.

15 IIpenen ®HII B Touke. HenpepsiBHOCTE @HII B Touke. OCHOBHBIE CBOWCTBA
HenpepbiBHBIX OHII.

16.0Onpenenenue yactHoit mpousBogHoi OHII, npaBuia ux BIYUCICHUS.
['eomeTpryeckuii  CMBICT YaCTHBIX MPOU3BOJIHBIX Uil Z=f(X, y). YpaBHeHUE
KacaTeJIbHOW MJIOCKOCTH U HOPMAJIH.

17.1onusbrit nuddepentman OHIL, cBsa3b ¢ Af, ”HBapUAaHTHOCTH €T0 (POPMBI.
[Tonnas mpou3BojHas 1Mo repeMeHHoi t. [Ipon3BoiHass HEIBHOM (PYHKITUH.

18.TIponsBoiHas 110 HANPABJICHHIO. [ parieHT PYHKITUU: onpeeieHNe, MpaBuiia
BBIYMCIICHHUS], CBSI3b C MIPOU3BOAHON M0 HAMPABIICHUIO U C TMHUEN
(TOBEPXHOCTHIO) YPOBHSI.

19.YacTHble MPOU3BOIHBIE BBICIIAX MOPSAKOB. TeopeMa 0 CMEIIaHHbIX
npousBoaHbix OHII. [luddepenmans: Beicimx nopsaakos s OHII, ux
ko3 purments! s f(x, y) (Tpeyronbnuk Ilackans u 6unom HeroToHa).
®opmyna Teinopa ans OHIL. [TpubnnxeHHbIE BEIYUCICHHUS.

20.Touku sxcrpemyma @HII. HeoOxonumoe ycnoBue skctpemyma. Jloctatounoe
yCIIOBHE SKCTpeMyMa B oO1mieM Buae u i f(X, y), XapakTep 3KCTpeMyMma.

21.Ycaosusiii 3kctpemyM OHIL. Meton MHoxuTenei Jlarpanxa u MeToq
[IOJICTAHOBKH.

22.Haxoxaenue HanOobIIero ¥ HauMeHsbIiero 3nadyeHuit ®HII B 3amMkHyTOM
orpaHu4YeHHON 00sacTy (TUTIaH).

23.Meton Haumenbux kBagparoB (HK). Haxoxnenue ko3 puiimeHToB JIMHEHHOMH,
napabonuueckoil pyHkuuii u ap. merogom HK.

24.1locTaHOBKa 3aJadyd MaTeMaTHYECKOrO0 IpOrpaMMupoBaHus. Bua 3amaun
nuHeHoro nporpammupoBanus (3JII1), BeIMyKIOCTh 001aCTH €€ pereHuM.

25.I'padmueckuii merox pemenus 3JII1.

Huddepennuanbabie ypaBHEHUS IEPBOT0 MOPSIAKA
26.006mmue noHsitus Teopun auddepennmansubix ypasaenuit (JAVY): Y, ero
pelieHue, o01Iee U YaCTHOE PeIlieHus], HaualbHble U KpaeBbl€ YCIIOBUS,
UMHTerpaibHasa kpusas, 3aaadya Komm. Teopema Komm nns Y 1 nopsnka.
27. 1Y ¢ pa3neneHHbIMU U Pa3AesSIFOIIMMUCS IEPEMEHHBIMU, UX PEILICHU.
CBeneHue TEeKCTOBOM 3a/1auu K peuienuto /Y Ha npuMepe 3aigaun o pacnajie
pagusi ¥ O HEMPEPHIBHOM PACTBOPEHUU COJIU (WM IPYTOM 3a7auH).
28.0xH0poHbIe GYHKIMU ABYX MepeMeHHbIX. OOl BU U MPaBUIIO
UHTErPUPOBAHUS OJTHOPOIHBIX AU(.ypaBHEHUI. Y paBHEHHUS, IPUBOASIIMECS K
OJIHOPOJHBIM, X UHTETPUPOBAHUE.
29.JIuneninbie 1Y nepBoro nopsiaka, MeToibl bepHyuM 1 Bapualuyy MOCTOSHHOM
JUTSL ©X UHTETPUPOBAHUS.
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30.YpaBHeHue bepHyiuin, €ro HHTErpUpPOBAaHUE HENOCPEACTBEHHO U CBEICHUEM K
muHernHoMmy Y.

31.®yHKIIMM HECKOJIBKUX MEPEMEHHBIX: T€OMETpUUECKHil cMbIca z=f(X; y), YaCTHbIE
POU3BOAHBIE, MOIHBIN AU PepenHtnan, rpaaueHt. CMelaHHble IPOU3BOAHbIC.

32.YpaBHeHue B MOJIHBIX AUQdepeHnnanax: oOUMil BUI, IPaBUIO0 HHTErPUPOBAHUS
U PU3NYECKUI CMBICIL.

33.Metozs!l Dilsiepa U U30KIUH OPUOIMKEHHOTO OCTPOCHUSI HHTETPAIbHBIX
KpPUBBIX.

Juddepenimanbabie ypaBHEHUS CTapIINX TOPSIIKOB

34. 1Y n-ro nopsiaka. Cnydau J1Y, nomyckarommx MOHMKEHUE TOPSIIKA.

35. Jlunetinoe 1Y n-ro mopsiaka: oOIImii BUJ, CBOWCTBA PELICHUH, CTPYKTypa
00111eT0 peIICHHUS.

36.JIunelinas 3aBUCUMOCTh cUcTeMBI PyHKIUH. Onpenenutens Bpornckoro. Teopema
O CBSI3U OolpenenuTenss BpOHCKOro ¢ JTMHEMHON 3aBUCUMOCTBIO PELICHUN
TuHERHOTOo otHOpoHOoro JIY. dyHIaMeHTanbHasi cucTeMa pelrieHui u ooiiee
pELICHUE IIPU ITOM.

37. Jluneitnoe ogHopoanoe Y ¢ mocTossHHBIMHU KO3 GULIMEHTaMU: OOIIHIA BUI,
MeTOJ1 Diljiepa ero pelieHus, XapakTepucTuieckoe ypaBuenue. OOlee pernieHue
auHEWHOTO Y npu U3BECTHBIX KOPHAX XapaKTEPUCTHUECKOTO YPABHEHHS:

a) KopHu neiicTBUTENbHBIC, pA3IMYHbIE,
0) Kopnu kpatHsle, B) KopHU KOMIIEKCHBIE, COTIPSIYKEHHBIEC.
38.Haxox1eHrne 4acTHOrO peLIeHHs JIMHERHOTO HEOqHOpoaHOTO /1Y mpu
HEOHOPOIHOCTH CIIEMATBLHOTO BU1a (METOJ T0A00pa):

a)P,(x), 6) P (x)-e™ , B) €™ - (Acos(bx)+ Bsin(bx)), r)Cymma pyHKIHIA.
Haxoxnenue ko3gpGuiiieHToB MpeAnosiaraeMoro peiieHus.
39.HaxoxieHre 4acTHOrO pelieHus JMHEWHOro HeoiHopoaHoro JIY MeTtoaom
BapUaLMK MOCTOSHHBIX.

40.J1Y, onuceiBaroliee MexaHndeckue koyieoanus. Ciydan cBOOOHBIX,
3aTyXarolnX, BBIHYKJICHHBIX KoJieOanuii. Cinyuail pe3oHaHca.

Cucremsl g PepeHunanbHbIX ypaBHEHUN

41.Kanonuueckas u HopMaiibHas Gopmel cuctemsl Y. Pemenue cucremsr 1Y,
oO1ee u yactHoe penrenusd. HauanbHbie ycnoBus. Teopema o CylecTBOBAHUU U
€IMHCTBEHHOCTH pEelICHUs cucTeMbl Y.

42.Cgenenue 1Y x cucteme 1Y B HOpManbHOU Gopme, cuctemsl 1Y k ogHOMY
nuddepeHraaTbHOMY YpaBHEHUIO (METO1 UCKITIOUESHMUS).

43.CucTteMbl JIMHENHBIX YPaBHEHUH, CBOMCTBA PEILICHUN OJJTHOPOJIHBIX CUCTEM U
HeoiHOpoaHbIX cucteMm Y. Onpenenurens Bponckoro cuctemsl 1Y, ero
cpoiictBa. ®CP cucremsr JIOY.

44 . HaxoxxeHue pelieHnuil TMHEHHONW OJHOPOAHOM CUCTEMBI METOJOM UCKIIFOUEHUSI.

45.HaxoxaeHue peneHuii TMHeMHON 0THOPOTHOM CUCTEMbI C TTIOMOIIBIO
COOCTBEHHBIX BEKTOPOB.

46.HaxoxneHue peiieHuil JMHEHHON HeOJHOPOAHON OTHOPOAHON CUCTEMBI
METOJIOM BapHalluy MOCTOSHHBIX.
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6 ®OH/I OHEHOYHbIX CPEIACTB (OJiiH BAPUAHT)

6.1 TP Nel.1 MaTrpuusl 1 penieHue JJUHEHHBIX CHCTEM

1 3 1 -2 3 1 4 0 1
1) Jdnsg matpug 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), AluB ¢ MIPOBEPKON PE3YIHTATOB.
2) Boruucnouth onpeaenutenu matpuil A, B, C, D

1 -4 2 1 2 3
1 -2 2
I -1 2 -3 2 3 4 5 1
A: ) = —1 2 O ’C: ’D: )
2 -3 3 -2 -2 4 2 0 3
2 4 3
4 -1 4 0 0 2 1
3) Pewmnth cucteMy ypaBHEHHI
X—2y+z=-2 X] —2X +X3 —Xx4 =0
3x -5y=4 _
a S 24; 6) 12x +3y—3z=-2; B) J X] +X2 —3X3+X4=2
—+ =
B Cx+y-3z=-1 2x| +3x5 —2x3 —2x4 =10

6.2 TP Nel.2 BekTopnl

1) B6Gasuce (e;e) ¢ MOLymsIMH |e;

ep| n yrnom mexxy numu (@ " b) =g

b

3a/1aHbl BEKTOPBl @ U b .

‘61‘24 ‘62‘:7 ¢=30" | G=2€;-3¢5 b=5€1+€9
Haiitn ‘c_z, b , c_z-Z;, c_le;‘.
2) Hns BextopoB a =(1; 2; -3), B:(-2; 2;1), ¢=(2;-2;3) naiitu
a) (a - 2b) +3(b - 20); 6) a-(b-73); B)axb m dxc;

r) CMmemranHoe npousBenenue; 1) Paznoxenue nmo Hum Bektopa d =(1;2; 1);
€) YTJIbl MEXIy HUMHU.

6.3 TP Ne2.1 [Ipsimast Ha JIOCKOCTH
3anucaTh Bce BHUJbI ypaBHeHUH mnpsmoi (B miiockoctu xOy), Mpoxonsiued 1mo
Toukam A=(-2; 3) u B=(4; 1).
Haittu paccrostnue 10 Hee ot Touku C=(-2; -5), TOUKy nepecedyeHusi U yroj ¢
npsaMor y=2x+1. HaliTu ueHTp TskecT U miomaas Tpeyroiasanka ABC.
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6.4 TP Ne2.2 JIuHuM ¥ MOBEPXHOCTH

1) B nmupamune ABCD c Bepmmmnamu A=(1; 2; 3), B=(-1; 3; 2), C=(4; 2; 5) n
D=(3; 2; -1) wnaiitu yron mexay rpauasmu ABC u ABD, mimny BeicoThl n3 D Ha
ABC, nnomaas ocHoBanust ABC u 00bEM NUpaMuIbI.

2) N3o0pa3uTtk Ha miockoctd XOY JHHUIO, 3aJaHHYI0 YPaBHEHHEM

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

HallTH ee mapameTpsl a,b,c,e,(p), KOOPAUHATHI LIEHTpa (BEpIIMHBI) U (POKYCOB.
3) HN300pa3uth MOBEPXHOCTD, 3aJJaHHYIO YPAaBHECHHEM 2x° +4x—4y° —12z° =12.

l; 0) 18x* +108x +562—50y> —100y =0

6.5 AKP Ne2 I'papuku pyHkumii

[TocTpouts rpadguku GyHKIII

a) y=2v-3;  0) y=20x+1)-3; B)y=3—%; r) y=2sin(3x-2)+4.
X

6.6 TP Ne3.1 Ilpexeani. HenpepbiBHOCTH

1) Beruncinuts npenesnsl

. x-tg2(3x) ) x3—2x2+3x—4+3\/x7+5x—1
a) fim(—— )i 0 [im 3 ;
0 arcsin(3x)-cos(5x) om Ix —3x% +4x
8 [j v2 _3x 42 - D i x—2]5x—4
UMl xx7-3 ) bm|3)
x—1 npu x < -1

2) UccnenoBaTh Ha pa3pbIBbl (YHKLIUIO f(x)=42x2 -4 npu -1<x<1>

sin(x-1)
L 3-3x

npu x >1

OCTPOUTH €€ Tpaduk.

6.6 TP Ne3.2 IlpousBoaHass yHKIMH OTHON NEePeMEHHOM

Nel  3aBucumoctp oT BpemeHn ¢ (cek) pacctossHus S (cMm) OT
MPAMOJIMHEWHO TEPEMELIAIONIEHCS TOYKU 10 Hayajla KOOPAMHAT 3aJaHO
rpadguyecku. 3 reomeTpuueckoro u GU3MYECKOro CMbIcia MPOU3BOIHOM
HallTU CKOPOCTh TOYKM uepe3 2, 8, 10, 14 cex. or Hayana ABMXKEHHUS C
YKa3aHMEM E€IMHUI W3MEPEHHS W PACCTOSAHMSA 10 Hadajga KOOpAHWHAT;
VYka3aTb Opy 3TOM 3HAK BTOPOU IIPOU3BOIHOM
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W 1
-
(¢’

Ne2 Haiitu npousBogHbIE PYHKIIHMA
3

00 = 4siN*GxH-2- VEgax) + —— :
1) f g arcsin(e>¥).

2) S(#) = (2t—30053(t4 +1))10 ;

2
_p -3p
3) x(p)= 32, Pu p=0.

Ne3 Haiitu HaubosbIIee U HAMMEHBIIIEE 3HAYCHUS (YHKITUU
R(x)=2x"—6x"—18x+1 1pn xe[-45] .

Ne4 TIpoBectu momHOe uccieaoBaHue (GYHKIIUU U TOCTPOUTH €€ rpaduk

1) f(x)= x;—jx ; 2)Str= (t — 1) et

6.7 TP Ne4 UnuterpupoBanue

« 5 2.2
- —-3x" +1
1) Haiitit unTerpans! a) I (x2 —2x+l)~(cc)S( 2x)-3e x)?’x; 6) ); x2 dx
JxT —-6x"-Tx
[ V2x+1
B) jsin3(2x)-coss(2x)dx : r) de :
J1-3x—1

2) BpraucnauTh miomaas GUrypbl, OrpaHU4eHHON JINHUAMU

3 x =2cos(t)
a) y=(x—-10° u y=x1; 69 "7, y22;  B) p(p)=cos(3p) ;
y =4sin(t)

3) Haiitu 00beM Tesa, HoJy4eHHOro BpaiieHueM Bokpyr ocu Oy ¢urypsl,

w 2
orpaHu4eHHoN uHusamMu Yy =x" +1, y =0 yx=2,
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6.8 TP NeS.1 YucsioBbie 1 QYHKIUOHAIbHBIC PAAbI

+00
3x-2
1) UccnenoBath Ha CXOAMMOCTh HHTETpAIT dx;

x +2x +x

2) HccnenoBaTh YMCIOBOM PsJl HA CXOAMMOCTh. [[1 3HaAKOIEpeMEHHBIX
PSAIOB MCCIIEIOBATh TAKKE a0COTIOTHYIO CXOIUMOCTD

2.a) §+§+§+£+E+1—7+ ; 26)22n _1; 2.3)2(—1)”-3—/
n=0 n

6 12 24 48 96 n=1 0~ +2n
3) Haiitu uatepBan u 001acTh CXOJUMOCTH CTEIIEHHOTO Psiia
+00 2 2
Z L . (x + 4)” 5
n=0 N+ 1

4) 3anucath paznoxeHue (QYHKIUM f(x) B CTETICHHOHN psJl B OKPECTHOCTH
TOYKU x =x, W HalTU 00JaCTh CXOAUMOCTH MOJYYEHHOTO psifa

4a) f(x) =2, 5 =0 48) f(x)=22,

xo =1.

6.9 TP NeS.2 Psing dypbe

Nel Jlnst kaxkmoi 3amanHoi rpadudecku QyHKIIMU yKa3aTh, KaKoi U3
CJTy4aeB SIBJISIETCS BEPHBIM (C MTOSICHEHUEM )

a)f(x) =a, +n§;(an -cos(%xj+bn -Sin(%xn; 6)f(x) =a, +;bn -Sin(%xj;
B)f(x)zao + y a, cos(—ﬂxj’ l“)f(x) :an -Sin(ux
n=1 T L n=l1 L

{k

J

-L L -L L

No2 3anucats paznoxenue B psig @ypbe GyHKIMU, 3aJJaHHON rpaPuKom

A

)

/\ .14/3(;
7N\ N
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6.10 TP Ne6 ®yHKIIMU HECKOJbKUX MEePEeMEHHbIX
Haiitu HauOosblliee 1 HAMMEHbIIIee 3HAYEHUS (PYHKIIHH
f(x,‘y)zx2 —4xy+y2 +2x -3y

4 a) B Toukax obnactu G ;

3 G

0) pu ycIIOBUAX { 5 ;

6.11 TP Ne7.1 /IudpdepenuuanbHbie YPAaBHEHUH IEPBOIo

nopsiaKa

Jst kaxaoro aud depeHnnanbHOro ypaBHEeHUs

a) Onpenenuts ero Bun;  0) Haiitu oGmiee penienue (00Ul MHTErpa);

B) [Ipn yka3aHHBIX HayaJbHBIX YCIOBHUAX PEIINTH 3a1a4dy Ko
Dx-y-2y=1, y(1)=1; 2) (p*+1)-\Js -ds+p-s-dp=0;
3) (x—y)-dx+(2y—x)-dy=0, y=1lnpu x=I;

6.12 TP Ne7.2 MeTtoa Jiljiepa pelieHUus1 JJUHEHHBIX OTHOPOAHBIX Y
Haiitu oO1iiee pemeHue TuHeMHbIX au(depeHInaibHbIX YpaBHEHUN U
BBIJICTTUTh YaCTHOE PEIICHUE, €CJIU yKa3aHbl HAUYaJIbHBIC YCIOBUS
D)y —4y"-5y"=0;
2
2) % + 6-% + 8-5(t)=0, s(0)=1, s(0)=0;
3) y"+8y"+25y"'=0.

6.13 TP Ne7.3 JIuHeliHbIe HEOMHOPOAHBbIE TU(. YyPAaBHEHHUS
ITpu HavaneHbIX yenoBuax y(0)= y,, y'(0)=y' HaiiTh penicHue

ypaBHeHuss A-y"+B-y'+C-y= f(x)
A=2, B=-1, C=-1, flx)=10e= =Tsin(x) - cos (x)+2x, y,=5, y.=45.
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6.14 AKP Ne7.4 Cucrembl nuddepeHnanbHbIX yPaAaBHEHUH

Jlana cucteMa nuddepeHIrantbHbIX YpaBHEHUN
1) MeTonoM UCKIIOUYEHUSI HAUTH 00IIee pelIeHNe CUCTEMBI;

2) 3anucath 00l11Iee pelIeHue CUCTEMBI B BEKTOPHOM BUJIE;

3) Yka3zaTh COOCTBEHHBIE YK CJIa U COOCTBEHHBIE BEKTOPHI;

4) 300pa3uTh ACKM3 HMHTETPAIBHBIX KPUBBIX TAaKOW CHCTEMBI B
OKPECTHOCTH TOYKH Mmokosi O(0; 0) M UCCIAEAOBaTh TAKyIO TOYKY Ha
YCTOMYHBOCTb;

5) U3 o0miero pemeHuss CUCTEMbl BBIJICIUTh YacTHOE peIlICHUe
CHUCTEMBI IIPH YKa3aHHBIX HaYaJbHBIX YCIOBHUSX.

x’(t): )x ty , x=1 y=—6 npu t=0.
V(t)=-78-x—-10-y
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7 OLIEHOYHBIE CPEJICTBA JIJIS1 ATTECTALIUU
10 CEMECTPOBBLIM UTOT'AM OCBOEHUSI
JUCHUINIUHBI

B kaxx1oM ceMecTpe CTYAEHT BBINOJHSIET ayAUTOPHBIE U IOMAIIIHUE
KOHTpoJbHbIE paboThl (AKP u TP), cpoku uUX BBINIOTHEHUS YKa3aHbI B
tabnunax nyHktoB 4.1, 4.2, 4.3 u coxepxaHue ykazaHo B m. 6. Ux
BBITIOJIHEHUE TI03BOJISIET HaOpaTh TeKymui peutuHr g0 S50 O6amwios,
JOITYCKOM K JK3aMeHy sBjseTcs 35 OamioB. DK3aMEHAIIMOHHBIM OMIET
COJICP>KUT JIBa TEOPETUUECKUX U 3 33a/1auM, KKJA0€ U3 ITUX MATH 3aJaHUM
orieHuBaetcs no 10 6anos.

[Ipumep OusieTa 3K3aMEeHAIMOHHOTO OwmieTa 3a 1 cemecTp

1) Onpenenenrie  MaTpuil, WX CpaBHEHHUE, TPAHCIOHUPOBAHUE,
yMHO)KeHI/Ie Ha 4ucCJIo, CyMMa N Pa3sHOCTb, IIPOU3BCACHHUC MAaTpHUILl U
CBOMCTBA Takux NEHUCTBUN.

3agada: BeruucauTs A-(2B—CT), eciu

1 2 3 4 3 2 2 -1 0
A=l-1 0 4 B={-120| c=3 1 2
1 21 3 21 -1 2 =3

2) ITapabosa: onpeaeneHre, KAHOHUYECKOE YPaBHEHHE U YPAaBHEHHUE CO
CIBUTOM BEPIINHBI, CBOMCTBA, MOCTPOCHUE.

3anava: Halitu ypaBHEHHE JIMHUM, KOKAAas TOYKA KOTOPOU
paBHOyAaneHa ot npssMort x=1 u Ttouku F(-5; 2). IlocTpouts 3Ty
JIMHHUIO.

3) B nupamuge ABCD c Bepummnamu A=(-4 ; 2 ; 6 ), B=( 2;-3; 0 ),
C=( -10; 5; 8 ), D=(-5; 2; -4 ) HailTu ypaBHEHHUE IJIOCKOCTH,
npoxoasmen uepe3 D mapaimtenbHo  miockoctu ABC.

OreHka ¢ y4éToM CyMMapHO HaOpaHHBIX OAIOB BBICTABIISICTCS IO
Tadauie

OreHka 110 5 OapHOM 3ager 6;?11\(/)[11;43110 OreHka Tpagamms
IKaje (ECTS)
JIVICTIATUTAHE
5 (oTIMYHO) 90-100 A OTan4HO
85-89 B OdeHp x0pomo
4 (xopor1io) 75-84 C Xoporio
3aureno 70-74 D Y 10B1ETBOPUTETHHO
3 (YZOBIETBOPHTEIHHO) 05-69
60-64 E ITocpencTBeHHO
2 He Huxe 60 F HeynosnersopurenbHo
(HEeyTOBIIETBOPUTEIIHHO) | 3a4TEHO
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8 YYEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE
OBECIIEYEHHUE YYEBHOU JUCHUITJIMHDBI

a) OcHOBHAadA JuTepaTypa:

1. 517 (075) 90 byrpos 5. C. DneMeHTHI IMHEHHON anreOpsl U
aHATMTHYECKOU reomeTpuu : [yue6. mocodwme : B 3 1./ . C. byrpos, C. M.
Hukonbsckwuii ; mox pen. B. A. CamoBHudero. - 6-e u3m., crep. - M. : Jpoda, 2004.
- 288 c. : ni. - (Boicuiee oopazoBanue, CoBpeMeHHbIN yueOHUK). - [IpenM. ykas.:
c. 282. - Pex. M-Bom o6pazoBanust P® s By3oB. - ISBN 5-7107-8421-4 (1. 1) :
123-75. - ISBN 5-7107-8420-6.

Kon-Bo 3x3eMmuisipoB: Bcero — 25

2. 517(075) b 50 bepmant A. ®. Kparkuii Kypc MaTeMaTU4ECKOr0 aHAJIMN3A :
yue0. 1 By3oB / A. @. bepmant, U. I'. ApamanoBuu. - 10-e uzsa., crep. - CII6.;
M.; Kpacnonap : Jlans, 2003. - 736 c. - (YueOuuku aig By3oB, CrieruaibHas
auTeparypa). - bubmumorp.: c. 736. - ISBN 5-8114-0499-9 : 280-00.

Kou-Bo sk3eMmisipos: Bcero — 30

3. 517(075) 4 17 Hanko II. E. Bricuias MmaTemMaTyKa B YIPOKHEHUSAX U 33/1a4ax :
yue0. mocobue 11 By30B : B2 u. Y. 2 /I1. E. Jlanko, A. I'. [Tonos, T. 4.
KosxeBHukoBa. - 6-¢ uza. - M. : Onukce 21 Bek : Mup u O6pazoBanue, 2003. - 416
c. : wi. - C pemenusamu. - [ISBN 5-329-00528-0 : 72-00. - ISBN 5-94666-009-8 :
65-00. - ISBN 5-329-00327-X.

Kou-Bo sk3eMIusipoB: Bcero — 52

4. 517 I 63 HIunmauyes B. C. Beicuas Mmatemartuka : [yue0. mocoOue it By30B]
/ B. C. lllunaues. - 8-¢ u3., crep. - M. : Beicmas mkona, 2006. - 479 c. : ui. -
[Ipeam. ykas.: c. 449-454. - Pex. M-Bom o6pazoBanus P® mis By3os. - ISBN 5-
06-003959-5 : 264-00.

Koin-Bo 3x3eMmisipoB: Bcero - 15

5. 517 3-17 3aiiueB U. A. Bricmias matemartnka : [yde0. mocooue] / 1. A.
3aitnes. - 4-¢ u3m., crep. - M. : Jlpoda, 2005. - 398 c. : un. - (Beicuiee
obpazoBaHue). - bubnuorp.: c. 392. - Pex. M-BoMm o6pa3zoBanusi PO s c.-x.
By30B. - ISBN 5-7107-9071-0 : 146-85.

Kou1-Bo 3x3eMILIApOB: BCero - 25

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

Teopus BEpOATHOCTEH M MaTeMaTHYeCKasi CTAaTUCTHKA : yde0. TocoOue s
By30B / B. E. I'mypmaH. - 9-e u3z., crep. - M. : Beiciias mikona, 2003. - 479 c. -
[Ipeam. ykas.: c. 474-479. - Pex. M-Bom o6pazoBanust P® st By3oB. - ISBN 5-
06-004214-6 : 109-00.

Koin-Bo 3x3emmuisipoB: Bcero — 30
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0) JlonosiHUTEIBHAS JIATEPATYypA:
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2. Janko ILE., ITonos A.I'., KosxxeBHukoBa T.5. Beiciiast MmatemaTika B mpuMepax u
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2. Opnos FO.B. IIpon3BogHas pyHKIMH OJHON TEPEMEHHOMN
Y4ebHno — metoauueckoe nocooue — Hooypansck, HIIM MU®U 2001.

3. Opno l0.B. «HuTerpupoBanuey». YueOHO — CIpaBOYHOE MOCOOME MO Kypcy
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dopmbl oOyuenus. HoBoypansck, uza. HI'TU, 2007 — 32 c.

4. Opnos 10.B. «PAbl. AMODPEPEHIIMAJIBHBIE YPABHEHU»

VY4ebno — cnpaBounoe nocodue mo kypcy «BbICIHASA MATEMATUKA»
JUIS CTYJIEHTOB BCEX CHEIHAIbHOCTEN 3a04HOM (OpMBbI 00yUEeHHUS
Hosoypansck, uzn. HI'TU. — 40 c.
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9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
YYEBHOU JUCHUIT/IMHBI

YuebHast  guciuiuiiHa — o0ecredeHa  y4eOHO-METOAUYECKOM
NOKYMEHTaMen W wmarepuanamu. E€ colepkaHuhe TMpPEACTaBIEHO B
JIOKAJIbHOW CeTU Y4eOHOTr0 3aBEJICHUSI U HAXOJIUTCSI B pEKUME CBOOOHOTO
JA0CTyna JJjisi CTYyAEHTOB. J[OCTynm CTYJIEHTOB [JIsi CaMOCTOSITEIbHOM
NOATOTOBKH OCYIIIECTBIISIETCS Y€pE3 KOMITbIOTEPHI NUCIVIEHHOIO Kiiacca (B
CTaHJIApTHOU KOMILJICKTALIUH ).

IIporpamma cocraBiieHa B coorBeTcTBHH ¢ TpedoBanusmMu OI'OC BIIO ¢
yueroM pekomenaanui u [IpOOII BIIO o HanpaBieHUIO MOATOTOBKH
230100 «MudopmaTrKa ¥ BEIYUCIUTEIbHAS TEXHUKA»
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Pabouas nporpamma yueOHOU TUCIUILIMHBI «MaTtemMaTukay JJist
15.03.05 NnadopmaTuka 1 BEIUUCIUTEIbHAS TeXHUKa KOHCTPYKTOPCKO-
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