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1-1 cemecTp

BbIA€TCH HA 2 Henese, caaya Hal0 nexesne 1-ro cemecrpa

KonrpoasHas padora Nel.1 mo remam «Marpuusl. Bekropsp»

Nel (3 6amma)/lns marpur; A,B,C (cM. Tabiuiry) HaiTu
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Ne2 (9 6asnoB)HaliTu perieHrne CUCTEMBI
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1) Meronom Kpamepa;2) Metronom 'aycca unu  Kopaana-I'aycca.

3) Marpu4HbIM MeTOI0M (IIPOBEPHUB A7 YMHOKEHHEM Ha A);

X+2y+3z2=-9

1 Bapuanty 4X+22+5y=-32 papuanr
3x-19-4y=3z

-2x+2y+4z=-10
A4 +2y+3z= 5
3z-2y+19=2x
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Ne3(3 6anna)CucreMa Tpex ypaBHEHHH OT YETHIPEX HEU3BECTHBIX X7, X2, X3, X4

1 BapuanTA = (—3

2 BapHMaHT A = <—3

Ned(5 6annos) B Gasnce (€);)) ¢ MOTY/IAMH BEKTOPOB [¢]
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B MATPUYHOM BHAE umeeT Bua A-X=B, matpunsl A u B 3anansl.

3anucaTh 3Ty CUCTEMY, HATH €€ 00l1ee pellIeHue.
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BEKTOPBI a

1 Bapuant[e;| =4, [&5| =7, ¢=30", 5:261-362’6:561@2

2 BapHaHT[|| =4, [E)| =5, p=60", §=261+62,B=361+62
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Ne5 (10 6astoB) Jlansl BekTopsl d, b, € ,EI(CM. Ta0JIHNILY).
HaiiTu po1s Hux

1) (8-2-b)+3-(b-2-9);

2) (a-2-b)-(-3-b);

3) KOCHHYCBI YIJIOB H YIUIBI MeXy a) @ ub , 0) 4 u¢ , B) b HC;
4) dxb;

5) Iitomraaps TpeyroibHUKa MOCTPOCHHOTO Ha BEKTOpax a | C

6) CMemmanHoe nipou3BeicHHe (axb)-C ;

ol

7) O0BEM MUpaMubpl MOCTPOCHHOW Ha a,b |

9

8) Paznoxenue Bekropa d 1mo BekTopam a,b,C, eciu OHM 00pa3yroT Oa3uc.

Bapuant 3 B

(e}’
ol

T [a=-s-1) b=(s:42) | S=(2:314) d=(3:18:23)

— —_

, |la=-nD b=1;22) | €=(2:3:-2) d=(1,0;5)




KonTpoabnas padora Nel.2 1o teMe «JIMHUM U TOBEPXHOCTH
BbIJIa€TCA Ha 15 Henene, cnava Ha 18 Henene 1-ro cemectpa

Ne6(4 6anua) Jlana cucreMa TpEX JMHEHHBIX HEPABEHCTB C JBYMs HEPEMEHHBIMHU.
[Toctpouts Ha minockoctu xOy 005acTh, 3aJlaHHYIO CHUCTEMOW HepaBeHCTB. Jlis
MOJTy4YEeHHOU 00J1aCTH (TPEYyroJIbHUKA) HANTH

1) KoopauHaTsl BCeX BEPILUH;

2) OnvH U3 BHYTPEHHHUX YIJIOB;

3) [AnuHy OAHOTO OCHOBAHUS U BBICOTHI K TAKOMY OCHOBAHHMIO;
4) Ilnomaas TpeyroiabHUKA [0 OCHOBAHUIO U BBICOTE;

5) Ilnomanpe TpeyroJbHUKA 4epe3 BEKTOPHOE IPOU3BECHUE;
6) YpaBHEHHUS [IByX MEJUaH;

7) Touky nepeceyeHns MeauaH (IByMs CII0CO0aMH).

26x-2y—-69 <0 4x—-28y +18 =0
1 Bapuanrt {2x+4y—-24<0 2 Bapuaur<10x+28y—-102<0
l4x+y—-332>0 6x+7y—-22>0

Ne7(6 6anaoB) JlaHbl YeTHIPE TOUKHM IPOCTPAHCTBA:

A=(x;3y1321), B=(X23y2522). C=(X35y3523). D=(X4:y4524).
B nupamuae ABCDuaiiTn

1) O6iee ypaBuenue rpanu ABC;

2) YpaBuenue rpanu ABC B oTpe3kax;

3) YpaBHeHue MmI0CKOCTH, Npoxosiei uepe3 D mapannensno rpanun ABC;
4) Yron mexnay péopamu AB u BC;

5) Bennuuny nByrpansoro yria npu pedpe BC;

6) Yron mexay peopom AB u rpansto BCD;

7) Kanonnueckoe u napameTpuyeckoe ypaBHeHus pedpa AB;

8) lnuny pebpa AB;

9) iinHy BBICOTSHI, OIYIIEHHOW K3 BepinHbl D Ha mockocTs ABC;

11) ITnomans rpanu ABC;

12) O6BEM nmupaMu bl 110 BEICOTE M TUIOMIAIA OCHOBAHHS;

13) O6BEM mupaMuaBI ¢ ITOMOIIBIO CMEITAHHOTO MMPOU3BEACHNS,
(Bpruncnenns mpou3BOAUTE C OKPYTJIEHHUEM JI0 IBYX 3HAKOB TOCJE 3aIATOM, yIiIbl HAXOIUTh B IPaaycax. )



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 Oansa)A300pa3utrh KpuUBYIO, 33JaHHYI YypaBHeHueM. Omnpenenaursb s
KpUBOM MONYOCH, (POKYCHOE pacCTOSIHHE, IKCIEHTPUCUTET, KOOPAUHATHI IIEHTpA U
dhoKycoB

1 1
1 Bapuanr; - x? — = - 2)%=1;

2 Bapl/IaHT%' (x +3)%+ 1—16' (v — 2)%=1.

Ne9 (3 6anna) [IpuBectu ypaBHEHUE KPUBOM K KAHOHUYECKOMY BUJLY.
[TocTpouTs NMHMIO, 3a]JaHHYIO0 YPAaBHEHUEM

1 papuanT—98 — 8x2 + 16x — 18y% + 108y = 0;

2 Bapuant25x% — 200x + 316 + 4y% — 16y = 0.



1.3 BOITPOCBI 3K3AMEHA no 1-my cemecTpy
1. Onpenenenne MaTpul, UX CpaBHEHUE, TPAHCIIOHUPOBAHUE, YMHOXKEHHUE HA YHUCIIO,

CyMMa U pa3HOCTb, IPOU3BEICHUE MATPHII.

2. OnpenenuTeny BTOPOTO U TPETHETO MOPSAKA: ONPEACIICHUE, TPABUIIO BBIUYMCICHHUS

U OCHOBHBIE cBOMcTBa. [loHSATHE MUHOpPA U anTreOpandecKoro JOMOJHEHUS AJIEMEHTA,

PACKpBITHE OIMPEACIUTENS IO CTPOKE MU CTOJIOILY.

3. OO1ee omnpesesieHUe ONMPEACIUTENs N-ro mopsika. 3ajadya O pacCTaHOBKe Jajeu
HA [IAXMATHOM JTIOCKE. BbhIUKCIIEHNE ONPEICIUTENS YETBEPTOrO MOPSIKA.

4. OOpatHas MaTpuIla: ONpeACIICHIE, TeOpeMa O CYIIIECTBOBAHUN OOPAaTHON MaTPHITBI
(cioco6 Haxoxaenus A'l), mpoBepka MoOIy4EHHOrO pe3yIbTaTa.

5. Cuctema JMHEHHBIX ypaBHEHUM, ompeneneHue ee pemeHus. Merong Kpamepa
HAXOXJICHUSI PEIICHUI JIMHEWHOW cucTteMbl. Teopema Kpamepa. Marpuunas 3anuch
JMHEWUHOW CHUCTEMBI. MaTpUYHBIA METOI HAXO0XKICHUS PELIEHUS TUHEUNHON CHCTEMBI.

6. Meton I'aycca u JXopmana-I'aycca pemenunss nuHendHOW cuctembl. Ciydan
€MHCTBEHHOTO PEIIEHUS, MHOYKECTBA PEIICHUI U OTCYTCTBUS PEIICHUN.

7. OnHOpOJHAsl JUHEHHAs CHCTEMA, CYLIECTBOBAHUE €€ HETPUBUAIBHOIO PELICHHS,
0a3uCHbBIC U CBOOOIHBIE IEPEMEHHBIE MIPU 3TOM.

8. CkayisipHble U BEKTOpHBIE BeauyuHbI. CriocoObl 3aaHust BEKTOPOB. JeicTBUs Han
BEKTOpaMu (IrpaUyecKu): CpaBHEHUE, YMHOKEHHE HA YUCIO, CYMMa U Pa3HOCTb.
OCHOBHBIE CBOMCTBA AECUCTBUI HaJ BEKTOPaMHU.

9. JluHenHass  3aBUCHMOCTb CHCTEMBI  BEKTOpPOB. Pa3MepHOCTH  BEKTOPHOIO
MPOCTPaHCTBA (MPSAMOM, IJIOCKOCTH, MPOCTPaHCTBa). AQUHHBIN Oa3uc, aduHHbBIE
KOOPAUHATHI BEKTOPA, HAXOKICHUE UX T€OMETPUUYECKHU.

10. CkangpHoe TpOM3BEICHUE BEKTOPOB: OIPEJICIICHUE, OCHOBHBIE CBOMCTBA.
Kocunyc yrna mexny Bekropamu. Mozayib Bekropa. [Ipoeknuu BekTopa Ha OCb.

11. lekaproBa cucreMa KOOpAMHAT, Oa3UCHbIE BEKTOpHI. JleKapTOBbI KOOPIMHATHI
BEKTOpa, 3allUCh BEKTOpa uepe3 OasucHble. CBsI3b TOYEK M BEKTOpoB. CpaBHEHUE,
YMHOXEHHE Ha YHCII0, CyMMa, Pa3HOCTb BEKTOPOB B KOOPAUHATHOM (opMe.

12. CkassipHOE€ TIPOM3BENECHUE BEKTOPOB B JIEKAPTOBBIX KOOpAMHATax. Momyiib
BEKTOPA, PACCTOSTHUE MEXKAY TOUYKAMH M YIOJl MEXAY BEKTOPAMH B KOOPAWMHATHOMU
dbopwme.

13. IIpaBas Tpoiika BEKTOPOB. BEKTOpHOE MpPOU3BEECHHE: ONPENEICHUE U OCHOBHBIC
CBOKCTBA, TEOMETPUUECKUIN CMBICII, CHHYC YTJla MEXJIy BEKTOPaMH.

14. BekTopHOe Tpou3BeACHUE ABYX BEKTOPOB B KoopauHaTHOM ¢dopme. [lnomansb
TPEYTrOJIbHUKA, 3aJaHHOTO KOOPAMHATAMHU BEPIIMH C ITOMOIIBIO BEKTOPHOIO
IIPOU3BEACHUS.

15. CmemanHOe NpPOM3BEACHHE: ONPENEICHUE, OCHOBHBIE CBOMCTBA M IPAaBUIIO
BBIYHCIICHUS B KOOPJUHATHON (hopMe, TEOMETPUUECKHUIM CMBICT, TIPOBEPKA JIMHEHHOMN
3aBUCHMOCTH.



16. CriocoObl 3aaHus TMHUKM Ha TUIOCKOCTH, IIOBEPXHOCTH U JIMHUU B MPOCTPAHCTBE
no [lexapty u XKopnany. [lonspHas cuctema KOOpAuHaT.

17. YpaBHeHus NpsIMOM Ha IJIOCKOCTU: BEKTOPHOE, NapaMeTpUYecKoe, 4epe3 JBe
TOYKHM, KAHOHUYECKOE, C YIJIOBBIM KO3(PGUUIUEHTOM, oOuiee, B OTpe3Kax MU
HOopMasibHOE. CBSA3b HANPABJISAIONIETO U HOPMAJIbHOI'O BEKTOPOB MPSIMOM.

18. B3auMHOE pacnojoXkeHHe MABYX MpsIMBIX Ha IUIOCKOCTH (MO0 YpaBHEHMSIM),
napajuleIbHOCTb, IEPIEHANKYIIAPHOCT, TOUKA IepecedeHus. PaccTosiHMEe OT TOUKH
10 IPSIMOM. YTOI MeXAY ABYMsI NpsMBIMU. [Ipoeknys TOUKM Ha IPSAMYIO.

19. YpaBHEHU INIOCKOCTH B IPOCTPAHCTBE: BEKTOPHOE, MAPAMETPUIECKOE, YEPES TPU
TOYKH (TOYKY U JBa HAMPABJISIIONIUX BEKTOpPA), 00IIIee B OTpEe3Kax U HOPMAJIbHOE.

20. CBA3p HOPMQJIBHOIO M HANpPAaBISIOIIMX BEKTOPOB IUIOCKOCTU. BzammHoe
pacnoJIoKeHUE  IUIOCKOCTEeW  (MMapajuieIbHOCTh, COBHIAJACHHE, IIEPECEUEHUE,
MEPHEHANKYIISIPHOCTh) 10 ypaBHEHUSIM. PaccTosiHue OT TOYKU A0 MIOCKOCTH. YTOJI
MEXAY IIIOCKOCTSIMH.

21. YpaBHeHHs NpsIMOM B NPOCTPAHCTBE: BEKTOPHOE, MapaMETPUYECKOE, IO JIBYM
TOUYKaM, KAHOHUYECKOE, 00111ee, Yepe3 NPOEKTUPYIOLIUE MIIOCKOCTH.

22. B3anMHOE pacrojoKeHUEe MPSAMOM U IUIOCKOCTH: NapaJlIeIbHOCTh, IEPECEUCHHUE,
NEPHEHANKYJIAPHOCTb, MIPOEKIUS TOYKM HA IUIOCKOCTb, CHMMETPHUS TOYKH
OTHOCHUTEJIBHO INTIOCKOCTH. YTOJI MEXKIY NPSMOM U TUIOCKOCTBIO.

23. B3anMHOE pacnoJIOKEHUE JABYX IMPSMBIX B IPOCTPAHCTBE II0 YpPaBHEHUSM:
nepeceueHue (ToUka MEPECeUeHUs1), MapajlyIeIbHOCTh (PacCTOSHUE), CKPEIIMBAHUE
(HauMEHBIIIEE PACCTOSIHUE).

24. Dnnurc: onpeaeaeHne, KAHOHMYECKOE YpaBHEHUE, CBOMCTBA, TOCTPOEHUE.

25. T'unepOouna: onpeneneHne, KAHOHUYECKOE YpaBHEHHUE, CBOMCTBA, MOCTPOEHUE.

26. Ilapabona: onpeaeneHue, KAHOHUYECKOE YpaBHEHUE, CBOMCTBA, TOCTPOCHHUE.

27. O0ulee ypaBHEHUE JIMHUM BTOPOTO TOpSAJKA, MPUBEAECHUE K KaHOHUYECKOMY
YPaBHEHUIO 10 00111eMy (IIpU OTCYTCTBUU X'Y) BbIJCJIEHUEM TOJTHBIX KBAPaTOB.

28. JlupekropraabHOE CBOMCTBO AJIIUIICA M THIEPOOJbI, MPaBUIIO HAXOXKACHUS HX
KaHOHUYECKOT'O YPaBHEHMUS.

29. HaxoxiIeHHe YypaBHEHUSI OKPY>KHOCTH IO TPEM TOUYKaM.

30. Knaccudukanus JuHUN BTOPOro MOpsiika Ha MIOCKOCTH. llwnmmHnpudeckue u
KOHUYECKHE CEYECHUSI.

31. KaHoHHYEeCKHE ypaBHEHUST M 3CKU3bl TOBEPXHOCTEM BTOPOro MOpPSAKA:
AJUIMTICOU 1A, TUTIEPOOJIOUI0B, ITapabOoIOUIOB.

32. JIuneituarpie MoBepXHOCTU (rumnepOosions U napadonoun). LHumuuapuueckue u
KOHUYECKHE MoBepXxHOcTU. Kiaccudukaius moBepXHOCTEH BTOPOTO MOPSIIKA.

33. Onpenenenrie GyHKIMU OJHOW TMEPEeMEHHOM, crocoObl ee 3amaHus. OOpaTHas
GyHKUHMS, CBSI3b Ipa@uKoB B3auMOOOpaTHBIX (yHKUUNA. OCHOBHBIE AJIEMEHTApPHBIE
(GyHKUMU, X TpadMKU U OCHOBHBIE CBOWCTBA.



34. IIpeoOpazoBanus, Baustomue Ha rpadpux pynkmuu (f(x)+c, f(x+c), cf(x), f(cx),
| f(x)| , f(| X-¢] )). I'padpuku nuHeitHOM, mapaboaudyeckoi, IpoOHO-TUHEIHHON QYHKITUU
u y=Asin(wx+wy).

1.4 IIPUMEP 3K3AMEHAIIMOHHOI'O BUJIETA no 1-my
cemMecTpy

HTU HUAY MUDU
Kadenpa obmeHayIHBIX TUCIUTUIAH

IK3aMeHAIIMOHHBINA OnJjeT Nel
no npeamery MATEMATHUKA, 1 CEMECTP

1) Onpenenenne MaTpull, UX CPaBHEHHUE, TPAHCIIOHUPOBAHUE, YMHOKEHUE HA YHCIIO,
CyMMa U pa3HOCTb, IPOU3BEICHUE MAaTPULl U CBOMCTBA TAKUX JCHCTBUM.

3adaua: Bpraucnuth A-(2B—CT), eciu

1 2 3 4 32 2 -1 0
A=l-1 0 4 B=|-1220 C=|3 1 2
I 21 3 21 -1 2 3

2) Ilapaboua: onpeneneHrue, KAHOHUYECKOE YPaBHEHUE U YPaBHEHHUE CO CIBUTOM
BEPILHNHBI, CBOMCTBA, MOCTPOCHHUE.

3aoaua: HailTu ypaBHEHUE JTUHUH, KaXAasi TOUKa KOTOPOW paBHOYJaleHa OT MPsIMOM
x=1 u Touku F(-5;1). [locTpouts 3Ty nTUHUIO.

3) B mupamuae ABCD ¢ Bepmmnamu A=(-4 ;2 ;6 ), B=( 2;-3;0), C=(-10;5;8),
D=(-5; 2; -4 ) HaliTu ypaBHEHHE IUTIOCKOCTH, MPOXOsIieit uepe3 D mapamiensHo
mockoctu ABC.

Cocrasun: Opunos 10.B.

3aB. Kadenpoii: Hoceipes H.A.

Hosovpansck 2024
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2-i cemecTp

KonTpouabHas padora 2.1sbinaéres Ha 2uesene, caaya Ha 13 Hemene 2 cemectpa

BapuantNel

Nel BprauciauTh npenesnsl
2
. 2x° —=5x+3
1) lim ; 2x
x—a x~ —4x° +3x

3x
2) lim (n-(\/n2—2n—\/n2+1 ));3) [im (2x+1j .

n—0 x—>+oo\ 2x —3

npu a,=0,a,=1, as=-1, as=—;

Ne2 Haiitu obnacte onpenenenust GyHKUuu y=f(x),
2x -3 npu —5<x<-1

2
fx)= 1 mpu  —1<x<0 | pocrpouts eé rpadux.

3sin(2x) npu 0<x<27

HccnenoBath pyHKIHMIO HA HEMPEPHIBHOCTh W OMPEACIUTH BUJ €€ TOYEK pa3pbiBa

(BBIUMCIIUB KaXK/IbIM M3 YaCTUUHBIX npezenoB). [loctpouts rpaduxk.
Ne3
1. HaifTu mpou3BOJIHYIO (PYHKIIUU

R e o

2. Haiitm y, u y” nput=1

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

3. Haiitu npousBoiHy10 (hyHKIIUHU

a) f)=(x-2)"; 6) X>-3xy+2)° +2y+1=0;
4. BBIUUCIUTH NPHUOITHKEHHO
12(99) ;
5. TIpoBectn momHOE HCCIEaOBaHUE GYHKIIUH U TOCTPOUTH T'padHK
1
@) y(x) == 6) s(t)=(2t+3) &>

x+3

11




Bapuant Ne2

Nel Bprancnute npeneinsl

2
1) lim ;C 5§+6 npu a1=0, ax=2, as=-1, ay=—0;
x—a x” —4x° +4x
2
. . _ . 3 . x
2 lim sin (x) — sin( ); 3) lim (x+1] .
x—3 - 2x x—>—o\Xx—3

Ne2 Haiitu obnacts onpenenenust GyHkuuu y=f(x),

—-x+3 npu x<-3
1
Jx)= 25+ 6 mpu  —3<x<0 HIOCTPOUTE €€ TpauK.

(x—3)2 mpu  0<x<4

HccnenoBath PyHKIMIO HA HEMPEPHIBHOCTh U OMPEACIIUTHh BUJ €€ TOUYEK pa3phiBa
(BBIYMCIIMB Kb U3 YaCTUYHBIX TIpeaenoB).lloctpouts rpaduxk.

Ne3
1. HaifTu npon3BOJHYIO (PyHKIINH

(x> +3)- tg(xz) .

X) = ;
S () In3x
2. Haittu y! u y! nput =2
x=3-4¢ .
y — o2 >
3. Haiitu npousBoaHy0 PyHKIINU
;\Sinx+l1 . 3
a) fx)=(1-2x") ; 6) sin(2x)-x-y+3y+3=0;

4. BeluucauTh NpuOIMKEHHO

(1,95)";
5. TlpoBecTtn moJHOE HWCCIIEAOBaHUE (PYHKIIUH U TOCTPOUTH Tpadhuk
72— 52 2+
a X) = K 0)s(p)=——.
) Y(x) i ) 5(p) Ry

12



KonTtponbHas pabota 2.2ssiiaéres Ha 13uenene, cnava na 18 nenene 2 cemectpa

Ne4 (5 6ammoB) BoraucauTsh miomaib GUrypbl, OrpaHUYEHHON JTUHUSIMU
B JICKApTOBOM CUCTEME KOOPIMHAT

. y=(x—2)°, y=4x—-8.

2. y=xv9- x2y O(O x = 3).
3. y=4-—x2 y

4. y = sinxcos? x,y=0(0\x\ T/2).

=V4-x,y=0,x=0,x=1.

Ne§ (5 6am10B) BoluncJIuTh 171011316 PUTYPBI, OTPAHUYCHHON JIMHUSMU B
JNEKapTOBOU CUCTEME KOOPAUHAT

(¢ =449 cos3 : <'x=4(t—-sint),

. <y=2\/7sin3t, " |y =4(1 - cosi),
x=2(x>2). y=4(0<x<8m, y34)
(x = v3cost, i (x = 16¢0s%¢,

. <\y=2\/§sint, ' ﬁ\y=25in3t,
y=2(y>2) x=2(x22)

Ne6 (5 0a110B) BoruncauTsh miomaib Gurypsl, OrpaHUYEHHON JTUHUSIMU B
MOJISIPHOM CUCTEME KOOPJAUHAT

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

Bapuant 2 p(¢@) = sin(2¢).

o7 (5 6amnoB)BeruncanTs 00bEM TeN1a, 00pa30BaHHOTO BpaIllEHUEM
BOKpyT ocu OX¢urypsl, orpaHuYeHHON TpaPuKOM PYHKIIUH.
Bapuanr Nely = —x% +5x — 6, y = 0;

Bapuanr Ne22x —x?2 —y =0, 2x2—4x+y = 0.
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2.3 Bonpochl 3K3aMeHa 10 2-MYy CeMeCcTpy

1. Onpenenenne 4UCIOBON MOCIEAOBATEILHOCTH U €€ mpejena. CBONCTBA MPEAEsIoB
MOCJIEIOBATEIBHOCTH.

2. Onpenenenue (QyHKIIMA OJHON TIEPEMEHHOW, CHocoObl ee 3amanus. OOparHas
byHKUUS, CBSI3b TpauKOB B3aMMOOOpaTHBIX (PyHKIMI. OCHOBHBIEC AJI€MEHTapHbIE
dbyHKUIMU, UX TpadUKU U OCHOBHBIE CBOMCTBA.

3. IIpeoOpazoBanus, Bnustomue Ha rpaduk dyukmuu (f(x)+c, f(x+c), cf(x), f(cx),
| f(X)‘ , f(\ X-¢] )). I'pabuxu nuHelHON, mnapabOIUYEeCKOr, JIPOOHO-THHEHHOM
byHKuuu U y=Asin(wx+wy).

4. Onpenenenue npenena (GyHKUIUH B TOUYKE. BeCKOHEUHBIM Tpenen U MIpenena Ha
0eckoHeuHocTu. CBOMCTBA MPEIEIIOB.

5. beckoneuno manas ¢ynkius (bM). CpaBuenne BM: sKBUBaJ€HTHOCTh, CUMBOJI

"o". IlepBblii 3aMeuarelbHBIM Tpenes, ero npuMmeHeHue. (OCHOBHBIE
sKBUBaJIEHTHOCTU bM B npenenax.

6. beckoneuno 6omnwimas Qyukius (bb). CpaBHenue Bb: skBUBaN€HTHOCTh, CUMBOII
"o". llkama bBb npu x—00, eé npuMeHeHue.

7. CBa3p BM, Bb u apyrux ¢ynkumii. OCHOBHBIE BH/bI HEOIPEACIICHHOCTEH B
npenesnax, cnocoObl UX pacKpbITHs. BTOpoil 3amedarenbHbIi Mpees, IpaBuiio ero
MIPUMEHECHUSL.

8. HenpepbiBHOCTh  (DyHKIIMM B TOYKe. YacTWuHble TIpefenbl, HX CBs3b C
HenpepbIBHOCTHIO. Touku pa3peiBa QYHKIUHU, UX KJIacCUPUKAIHU.

9. HenpephIBHOCTh OCHOBHBIX 3JIeMEHTapHBIX (yHKIMNA. CBONCTBA HEMPEPHIBHBIX B
TOYKE QYHKIIUH.

10. CBoiicTBa HENPEPHIBHBIX HA OTpe3ke (YHKIMA: COXpaHEHHWE 3HaKa,
OTPaHUYECHHOCTb, JOCTHKEHUE HAMOONBIIET0 U HAUMEHBINIEro 3HAYEHUH, MOUCK
kopHs f(x)=0 MeTOI0M MOJIOBUHHOTO JICJICHHUS, TPOMEKYTOUHbIE 3HAYCHUSI.

11. [IpousBognass ¢ynkuuu f(X): omnpeneneHue, TEOMETPUUYECKUNA CMBICT C
ypaBHEHMEM KacaTelbHOM u HopMaiu, (¢usndeckuit cmbicia. CBoiicTBa

TIPOU3BOJTHBIX.
12. IlpousBoanbie  OocHOBHBIX GyHkud (x", a”, In(x), sin(x), cos(x))
C/I0Ka3aTelbCTBAMH.

13. [lpupamenue nuddeperurpyemoit GyHKIUU, MOHATHE AU(PepeHIana u ero
CBSI3b ¢  mpou3BogHOM. ['eomerpuueckuit  cmbicn  auddepeHimana.
HNuBapuantHocTs Gopmbl auddepenimana, ero NpuMEeHEHHE B MPUOIMHKCHHBIX
BBIYHCIICHUSIX.

14. TIpousBoaHast oOpaTHOM PyHKITMU. BeIiBeCcTH IPOU3BOAHbBIE arcsin(x), arctg(x).
[IpousBogHast HESBHO 3aJJaHHON (YHKIIUU.
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15. Jlorapupmuueckoe  auddepeniupoBanue. [lonarue runepOOIHMUIECKUX
GyHKUUNA, UX TIPOU3BOHBIE.

16. CpoiictBa auddepeHupyeMbix Ha oTpe3ke (QyHkiui: Teopembl depma,
Ponns, Jlarpanska u Komu.

17. IlpousBoansie u auddepeHiransl BeICIMX mopsakoB. Popmyna Teinopa, eé
K03 PUIIMEHTHI U OCTaTOYHBIN uiieH B ¢popmax [leano u Jlarpanxa.

18. BeIBecTH paznoxkeHust sin(x), cos(x), €, In(1+x), (1+x)" mo dopmyme
MaknopeHna.

19. IIpousBoaHbIC Vi'(X), Vxx''(X) A1 PyHKITNH, 3aTaHHON TTApaMETPUIECKH.

20. Onpenenenne TOUKU FKcTpemyMa. CBsi3b MOHOTOHHOCTH (DYHKIIMM M 3HaKa ee
npousBogHou. Teopema depma (HE0OXOIUMOE YCIOBUE TOUECK IKCTPEMYMA).
JlocTaTo4yHbIE YCIOBHS SKCTPEMYMA:

a) C MOMOIIIbIO 3HaKa MEePBOU MPOU3BOIHOM;
b) ¢ MOMOIIBIO0 MPOU3BOIHBIX CTAPIIUX HOPSAKOB.

21. AnropuT™M HaxXOXJAEHUS TOYEK HIKCTpeMyMma. BpluucieHue HanOoOJbIIEro U
HAaUMEHbIIIET0 3HaAUE€HUI (PYHKIIMHU HAa OTPE3Ke, IPUMEPHI 3a]1a4 Ha HAX0XK/ICHUE
HauOO0JIbIIEr0 U HAMMEHbIIEr0 3HaYeHUH (PyHKLINN OJTHOM epeMEHHOM.

22. Onpenenenne Beinykiion (Borytoil) HA OTPE3KE ®YHKIMU. Cesaszb
BBIITYKJIOCTH CO 3HAKOM BTOPOM NPOU3BOAHOW. AJNTOPUTM HAXOXIACHUS TOYEK
neperuoa.

23. IIpaBuno Jlonurans pacKpbITHs HEONIPEIEIEHHOCTEN B MIPEIEIIax.

24. IlonsAtre acuMITOTHI rpaduka QYHKIMM, UX BUIBI U CIIOCOOBI HAXOXKICHHUS.

25. O0umii ian uccneaoBaHusl GyHKUUNA U TOCTPOEHUs rpaduka QyHKIIHH.

26. Haxoxnenue HauOonbliero (HaMMEHbLIEro) 3HAaYeHUs (QYHKIUU Ha
OTPE3KE.

27. Penrenure TEKCTOBBIX 3aJa4 Ha ONTUMH3AIUIO.

28. Onpenenenne TmniepBooOpaszHor sif(x) Ha [a; b], Teopema o JaBYX
nepBooOpa3nbix. Heonpenenenusiii unrerpan (HU), ero cpoiictBa. Tabnuua
OCHOBHBIX UHTETPAJIOB.

29. Onpenenennbiii uaTerpan (OW) mus f(X), Kak mpenen MHTErPaIbHBIX CyMM,
€ro OCHOBHBIE CBOMCTBA, TEOPEMA O CPETHEM.

30. UaTerpan ¢ nepeMEeHHbIM BEPXHUM MIPEAEIIOM, TEOPEMA O €TI0 MPOU3BOIHOM.

31. ®opmyna Hetotona-JleliOHuIa 1 €€ mpuMeHeHue.

32. 3amena nepemennoid B H u OW.NurterpupoBanne no yactsm B HU, OU,
OCHOBHBIE CITy4au.

33. Boruucnenue Hekotopsix HU MeTonoM HeonpeneneHHbIX KO3DPUIIMEHTOB.

34. JlpoOHO-panmoHalibHasl (PYHKIUS, AITOPUTM €€ Pa3JIOKEHHs] Ha CYyMMY
AJIEMEHTAPHBIX APOOEH:

a) BBIJICJICHHE 1IEJI0M YaCTH, aJITOPUTM "JieJIeHue CTOIONKOM";
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0) pa3loXEHUE MHOrOo4YIeHa Ha HENPHUBOJMMBIE MHOMXHUTEIH, KPaTHOCTb
KOpHS,
B) METOJ] HEOMpEeNEICHHBIX KOI(PPUIMEHTOB Pa3oKEHUs] Ha AJIEeMEHTapHbIE
JpoOH.

35. UuTerpansl  OT 3JeMEHTapHbIX ApoOeil. OOmui I1aH WHTErpUpOBaHUS
JTPOOHO-paAITMOHATBHBIX (PYHKITUM.

36. UnTerpansl oT TpuroHomerpuueckux ¢yHkuuid; OCHOBHBIE clydyaud H
CHIOCOOBI HHTETPUPOBAHMSI TAHHBIX HHTETPAJIOB.

37. Unterpansl OT uppauuoHanbHbIX ¢GyHKIUA. [Ipumepsr "Hebepymuxcs"
WHTErPaJIOB.

38. HaxoxaeHue miomaad KpPUBOJIMHEHMHOW Tpanmeuud W IUIOAAEH IUIOCKHX
dburyp c nomorisio OU (orpaHuYeHHBIX V;=f;(X); MapaMeTPUIECKHU 33 JaHHBIMH ).

39. [Inomane KpUBOJMHEWHOTrO cekTopa. Haxoxnenuwe ruionaan ¢Gurypel B
HOJIIPHBIX KOOPIWHATAX.

40. O6beM Tena mo nonepeyHbiM ceueHusM. OO0beM Tena BpallleHus: ¢ MOMOILBIO
OU.
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HTU HUAY MUDOU
Kadenpa obmeHaydIHbIX TUCITUTIINH

DK3aMeHAIIMOHHBINA OnJieT Nel

no Kypcy «MaremaTnka» 2 ceMecTp

1) Bbluncnntb npeaensl
2
. x-sin*(3x) o (x—4 XX
a) [im ) ;0 6) lim .
0 \arcsin(2x)-(1-cos(x)) i\ x+7T

2) HaiiTn npon3BogHble GyHKLNIA

3

a)S(p)=p>-&"; 6) x(y)=—2—+In(3+~2);
3y—12
e
x-e*?
3) NccnepoBatb Ha acMMNTOThI TPAGUK GYHKUMK  f(X) = — 9;
x J—
4) Hantn j 22x—1 dx;
x“+4x—-12

5) BblUMCANUTb NIOLWAAb, OTPAHUYEHHYIO KpUBOI  p(@) =4sin* (@) .

CocTtasun: Opnos HO.B.

3aB. Kadeapown: Hocbipes H.A.

Hosoypanbck 2024
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3 cemecTp

Kontponbshas padorta 3.1 no reme «HecoOcTBeHHBIE HHTETpaIbl. Psiab»
BbIAAETCS Ha 2 Hejlene, caava Ha 9 Hejenne  3-ro cemecTpa

Nel (5 6amsoB) HccnenoBaTh Ha CXOJIUMOCTh HECOOCTBEHHBIE HHTETPAIbI

© +00 2

" 2 Y
Bap. Nel 1) 3008 (.zx) dx; 2) %dx; 3)J‘ 21 dx.
. 3x7 —4x" +4x .2x-ln (x) X +4x
[ 2x T2
Bap. Ne2 1) dx; 2) | —— j dx
P ) x'+4 1/1+ln(x °) (x+1) Ux -

D—"

Ne2 (5 0asuoB)  HccnienoBaTh YHCIOBOM psifi HA CXOAUMOCTb.
JI1s1 3HaKONEpEMEHHBIX PA0B UCCIEA0BATh TAK)KEe a0COIIOTHYIO CXOUMOCTh
Bapuanr Nel

2 5 8 11 14 17 ©2n’ = 3"
D Z+>+—+—+—+—+....; 2) ; 3 -1)" - —
) 6 12 24 48 96 Z ),,;)( / n!
Bapuanr Ne2
2 3 4 5 6 7 cos(2n = ; 3"
n2 3,4 5.6 7, o Yl vy S
3 6 12 24 48 96 o one +2n 7=0 log,(n+1)

Ne3 (3 6annna) Haiitu uatepBan u 001acTh CXOAMMOCTH CTETIEHHOTO psifia

+00 2712 ( ) +00 n
(x+4); B Ne2
20 apuaHT Ne Z(:) —

Bapuant Nel (x+5)";

Ne4 (3 Oanna) 3amucarh pasnokeHne  (QyHKIMM — f(X) B CTENEHHOW psija B
OKPECTHOCTH TOYKH X = X, M HAiTH 00JIaCTh CXOAUMOCTH IOJIy4EHHOTO Pslia

x+2

Bapuaut Nel 1) f(x)=2e"", x, =0; 2) f(x )— x, =1;

Bapuant Ne2 1) f(x)=2sin(5x), x, =0; 2) f(x)——3 , Xy =2.
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Konrpoabnas padora 3.2 no teme
«luddepeHuuajbHbie YPABHEHUS U UX CHCTEMbD)
BbIIaéTCA Ha 8 Heael1e, c1avya Ha 18 Henedte

3-ro cemecTpa

Ne5 (6 OasnoB)/lnsa kaxxaoro quddepeHIanTbHOT0 YpaBHEHUS
a) OnpeaenuTs ero BU;
0) Haiitu obmiee pemenue (0OIIMil HHTErpa);
B) [Ipn yka3zaHHBIX HaUaIbHBIX YCIOBUSAX PEIIUTH 3a1adqy Komm

Bapuant Nel

Bapuant Ne2

D x-y-2y =1, p()=1;
2) (p2+1)-ﬁ~ds +p-s-dp=0;

3)(x—y)-dx+(2y—x)-dy=0,y=1 npu x=1;
) (x—y)-dc+(y+x)-dy=0, y=1 npu x=1;

2)2q-(p+1)-dg +p-Jq-dp=0, p=1mpu g=4;

3) x- ) -4y=x3

Ne6 (6 6ansioB) Haiitu ob1iee penieHne TUHEMHBIX AU epeHInanbHbIX
ypaBHEHUH U BBIJICTUTh YACTHOE PEIICHHE, ©CIIU yKa3aHbl HAYaJIbHBIC

yCJIOBUS

Bapuant Nel

Bapuant Ne2

1) y(4) _4ym_5yﬂ — O,'

d’s ds
2) —+6-— + 8-5(t)=0,
/ dt’ dt (1)
3) y"+8y"+25y'=0.
1) y®* —5y"-36y=0;

3 2
2) d—f+3-d P 18- %,
dt dt dt

3) y"+8y'+41y=0.
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Ne7 (8 0amtoB) Ilpu HawaneubIx ycnoBusx y(0)= y,,»'(0) =y, HalTH

pemenne ypaHeHuss A-y"+B-y'+C-y= f(x)

Hau. [Koaddunnents

yCIIOBUE JOAY

Heonnopoanocts f(x)
Bap.

Yol Y. |A| B | C

1 | 51452 ] -1 | -1 10e* — 7 sin(x) + cos(x) + 2x

2 10|19 2 16 50

90e2* + 64 sin(x) —32cos(x) — 100x + 118

Ne8 (4 6anna) Jlana cucrema quddepeHnaibHbIX YpaBHEHUM.
1) Haiitu MeTo0M UCKITFOUEHHUS 0011Iee PEIICHUE CUCTEMBI;
2) 3anucarth 00lllee PEIICHUE CUCTEMBI B BEKTOPHOM BUJIE;
3) Haiitu coOCTBEHHBIC YKCJIa U COOCTBEHHBIE BEKTOPHI;

4) N300pa3uTh ICKU3 HMHTErPAJIbHBIX KPUBBIX HUCXOJHOM CHUCTEMBI

okpecTHOCTH TOYkH O(0; 0) H HUCCIEN0BATH
YCTOMYUBOCTb;

B
TaKyl0 TOYKY Ha

5) N3 0611161"0 peiCcHUA CUCTCMbI BBIICIIUTD YA4CTHOC PCIHICHUC CUCTCMbI
IIpHU YKa3aHHbIX HAYAJIbHBIX YCIOBUAX.

Bapuant Nel x,(t): Xty , x=1 y=—6 npu t=0.
y(t)=-T78-x-10-y

Bapuant Ne2 x,(t): vy , Xx=—6 y=—6 mupu t=0.
y(t)=-2-x+4-y
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3.2 Borpochl 3K3aMeHa 110 3-My ceMecTpy

. HecoGcTBennslit uaTerpan 1 poaa, onpeaeeHue U KpUTEPUH €ro CXOIUMOCTH.

. Heco6cTennsiit unterpan Il poaa, onpenenenre u KpUTEPUHN €ro CXOAUMOCTH.

3. OmnpejenieHre YUCIOBOTO Psiia, €r0 YaCTUYHBIX CYMM M CYMMBI, CXOJAMMOCTU U
pacxoguMocTi. CXOJIMMOCTh T€OMETPUYECKOM MPOrpeccuu, ee CyMma.

4. IlpusHaku CXOJAUMOCTHM YHCIOBOTO psifia: HEOOXOJUMBIM, CpaBHEHHS W

N —

< 1
9KBUBAJICHTHOCTHU, HHTCTPAJIBHBINH CXOANMOCTDb Z n—p , I[aﬂaM6epa u Komu.

5. 3HaKomnepeMeHHbIM U 3HaKouepenyromuicsa psaasl. Teopema JlelOnuna (mpu3Hak
JleitOHMIIA) O CXOUMOCTH 3HAKOUYEPEIYIOLIErOCs Psi/ia U OLIEHKE €r0 CyMMBI.

6. @YHKIIMOHAIBHBIN Psifl, OMPECIIEHUE ero 00JacTi cX0AUMOCTH. CTEeHHOH psi.
Teopema AOensi, HHTEpBAJ U paUyC CXOAUMOCTH CTETIEHHOTO sIp/a.

7. llounennoe gud@depeHIMpoBaHNEe W HMHTETPUPOBAHHME CTENEHHOTO  psja,
BBIYKCIICHUE CYMMBbI CTETIEHHOTO Psiia CBEICHHEM K I'€OMETPUYECKON MPOrpeccuu
(wu Ipyromy psmay).

8. Panpl Teinopa nu MakinopeHa, ux ko3@puuueHTsl. Pa3noxenue B CTENEHHON psij
sin(x), cos(x), €', In(1+x)u np.

9. [IpuOnm>xeHHbIE  BBIYUCICHUS YHUCEN €U 7, BbIYUCIECHUE OIpPEACIICHHbBIX
MHTErPaJIOB C MOMOUIBIOCTENIEHHBIX PSIOB.

10. O6:1acTh HECKOJIBKUX MEPEMEHHBIX, OKPECTHOCTh TOUKH. OTKpBITast U 3aMKHYyTast
00JIaCTH HECKOJBKUX TepeMeHHBbIX. DYHKIMU HecKoJabkux mnepemeHHbix (OHII):
ompejenieHne, crnocodbl 3amanusa. ['eomerpuyeckuit cmbicn Z=f(X,y), JAUHUU
YPOBHSI.

11. Ilpenen ®HII B Touke. HempepsiBHOCTE @HII B TOuke. OCHOBHBIE CBOWCTBA
HenpepsiBHbIX OHIL.

12. Onpenenenne wyactHort mnpousBogHorn DHII, npaBwia wuX BBIYHACICHUA.
['eoMeTpuyeckuid CMBICT YacCTHBIX MPOU3BOAHBIX 1 Z=f(x,y). YpaBHeHue
KacaTeJIbHOM TUIOCKOCTH U HOPMAJIH.

13. IHonusiit tuddepenunan OHII, cBs3b ¢ Af, unBapuanTHOCTb ero Gopmel. [lonHas
MIPOU3BOIHAS MO NepeMeHHoi?. [Ipon3BoiHas HESIBHOM (PyHKIUY.

14. IlpousBoaHas To HampapieHUIo. ['pagueHT (YHKIUU: ONpeAesICHUE, MpaBuiia
BBIYHCIICHHUS], CBSI3b C TPOU3BOJAHOM 10 HAINIPABJIECHUIO U C JIMHUEH (IOBEPXHOCTHIO)
YPOBHSI.

15. YacTHble TOpOU3BOAHBIE BBICIIMX MOPSAKOB. TeopeMa O  CMENIaHHBIX
npousBoaHblx DHIL. Tudbdepennmans Boicmux mnopsakoB mass DOHIL, wux
koadurmentst aa f(x, y) (tpeyronbsauk [lackans u 6uHom HeroTona). ®opmyna
Teitnopa nnsa OHIIL. [TpubnuxeHHbIE BBIYUCICHUS.

16. Toukn sxctpemyma DHII. HeoOxomumoe ycioBue skctpemyma. JloctatodHoe
yCIIOBHE SKCTpeMyMa B 001emM Buae u i f(X, y), xapakrep 3KCTpeMyMa.
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17. Yenosusii  skctpemym  @OHII. Merton wMuoxurenen Jlarpanmxxa u  MeTon
MOJCTAHOBKH.

18. Haxoxnenue Haubomwliero u HauMeHblnero 3HadeHuit @OHII B 3aMmkHyTO#
OrpaHUYCHHON 00J1acTH (TUTaH).

19. O6ume noHATHS TEOPUH OOBIKHOBEHHBIX quddepeHunanbubix ypasHenuit (JAY):
Y, ero peuienue, oOlee U YaCTHOE PEIICHMs, HadalbHbIE U KPAECBbIE YCIOBUA,
WHTErpanbHas KpuBas, 3aaa4ya Komm. Teopema Komm miia 1Y neporo nopsjka.

20. 1Y c pa3nesieHHbIMU U pa3AeiAIOIIMMUICS IEPEMEHHBIMU, UX perieHus. CBeeHne
TEKCTOBOM 3amaun K pemeHnto /1Y Ha mnpumepe 3amaum O pacmaae paaus U o
HEIPEPBIBHOM PACTBOPEHUU COJIU (WM IPYTOM 3a7auH).

21. OgHoponHble (QYHKIMM JABYX TMepeMeHHbIX. OOmmii BuUJ W NPaBUIIO
WHTETPUPOBAHUS OJHOPOJHBIX JH(. YpaBHCHHH. YPaBHECHHS, MPUBOJSAIIUECS K
OJIHOPOJHBIM, X UHTETPUPOBAHUE.

22. Jluneitnpie Y mnepBoro mnopsaka, Meronasl bepnymin u Jlarpanxka mig ux
UHTETPUPOBAHUS.

23. YpaBHeHue bepHyid, €ro MHTETPUPOBAHUE HEMOCPEACTBEHHO M CBEICHHEM K
nuHerHomy Y.

24. YpaBHeHue B TOJHBIX quddepennnanax: o0nmii Bua, mpaBuio HHTETPUPOBAHUS
U (GU3UYECKU CMBICI (TOTEHIIMATIBHOCTD TUIOCKOTO BEKTOPHOTO TTOJIS).

25. Meroasl OJinepa W U30KIWH TNPUOIMKEHHOTO TIOCTPOCHHUS HHTETPAIbHBIX
KPUBBIX.

26. Pemmenue JIY B BuUAE CTENEHHOTO psla, JiBa CHocoda HAXOXKICHHUS €ro
K02 ULIHMEHTOB;

27. Y Broporo nopsaka. Cnydaun /Y, nonyckarmmx MOHUKEHUE TOPSIKA.

28. Jluneitnoe Y BTOoporo mopsiaka: oOIIMII BUJ, CBOMCTBA PEIICHHM, CTPYKTypa
00111eT0 pelIeHHUs.

29. Jluneiinas 3aBUCUMOCTh cucTeMbl ¢pyHkiui. Onpenenurens Bpouckoro. Teopema
O CBSI3M onpeaenuTenass BpoOHCKOro ¢ JMHEWHOM 3aBUCUMOCTBIO PpELICHUU
auHeiHoro oaHopoaHoro JIY. dynaameHTanbHas cucTeMa pelieHud u oOiee
pEILIEHHE MPU ITOM.

30. JIuneitnoe omHopogHoe Y ¢ mocrossHHbIMU Kod(duimeHtamu: OOIIUI BHI,
MeToJl Dijiepa ero pelleHus, XapakTepucTuyeckoe ypaBHeHue. OOuiee pelieHue
JMHENHOTO J[Y npu M3BECTHBIX KOPHAX XapaKTEPUCTHUECKOTO YPABHECHUS:

a) KOpHU JCHUCTBUTEIIbHBIC, PA3JINUHBIC;

0) KOpHU KpaTHBIE;
B) KOPHU KOMIUIEKCHBIE, COMPSIKEHHBIE.

31. HaxoxkneHne d4acTHOro peuieHus JIMHEMHOro HeogHopoaHoro Y  mpu
HEOJHOPOIHOCTH CHEIMAIBHOTO BUIa (METO/ MoAdopa):
a) Py(x); 0) Pu(x)e™; B)e™ (Acos(bx) + Bsin(bx)); 1) Cymma QyHKIUIA.
Haxoxnenue ko3 PpUImeHToB NpernoaraéMoro pereHus.

22



32. HaxoxJeHue 4YacTHOrO pelIeHUs JIMHEHHOro HeoaHoponHoro JY Merogom
BApUALIMU TOCTOSIHHBIX.

33. 1Y, onwuceiBaromiee MexaHudeckue — kojeOanus. Ciydan  CBOOOJHBIX,
3aTyXaroluX, BbIHYK/ICHHbIX KoJieOanui. Cinyuail pe3oHaHca.

34. Kanonnueckass u HopMmasibHast gopmbl cucteMbl J1Y. Pemenue cucremsr 1V,
oOmiee u yacTHoe pemieHus. HavanbHble ycinoBusi. Teopema o CyliecTBOBaHUM U
€IUHCTBEHHOCTH pelIeHUs cucteMsl Y.

35. CBegenne Y k cucreme 1Y B HopManbHOU (opme, cuctemsl Y Kk ogHOMY
muddepeHInaTbHOMY YPaBHEHUIO (METO UCKITIOUEHUS).

36. Cuctembl JIMHEWHBIX ypaBHEHUM, CBOWCTBA PEIICHUA OJHOPOIHBIX CHCTEM U
HeonHopoaHbix cucreM Y. Onpenenurens Bponckoro cucremsr /Y, ero
cBoiictBa. ®CP cucremsr JIOJY.

37. HaxoxaeHue pemeHnii JMHEHHOW OJTHOPOJHOM CUCTEMBI METOJIOM MCKIIFOUCHHUS.

38. HaxoxneHne pemieHud JIMHEHHOM OJHOPOJHOM CHUCTEMBI C  ITOMOUIBIO
COOCTBEHHBIX BEKTOPOB.

39. HaxoxneHrne pemieHuid JUHEHHOW HEOJAHOPOJHOM  OAHOPOAHOM CHCTEMBI
METOJOM BapHalluM MOCTOSHHBIX.
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3.3 IPUMEP OK3AMEHALUOHHOI'O BUJIETATIO 3-my

cemMecTpy

HTU HUAY MUDOHU
Kadeapa o0meHayYHbIX AU CHMILIAH
Jxk3aMeHAUMOHHBINA OusteT Nel
o Kypcy «Maremaruka» 3 cemecTp

0
2x° —xAx* +1
Nel HcciemoBaTh CXOAMMOCTD HHTETPasa TR dx
x" +4x

1
No2 Haiitu oO1iee penienue gudpepeHiaibHOro ypaBHEHUS

2.
Y- <) _ ) x2;
X
Ne3 Haiitu pemenue cuctembl AU PpepeHInIbHBIX YPABHEHUN MPU

YKa3aHHbIX HAa4YaJIbHBIX YCIOBUAX

't)=-2-x+2-
{x() e 1 y=—10 upn =0

y'(t)=7-x +3-y
Ne4 Hawtu nepBbI€ NSATh HEHYJIEBBIX WICHOB PA3JI0KEHUS B CTEIIEHHON
paa s peuieHus 3anaun Komu
=5
4y =—y"—48-cos(3x) {y (0)=5.

V(0)=4’

+0o0 n "
No5 Haiitu 001acTh CXOUMOCTH psjia Z(n +1)-(x+ 2) .
n=0

CocraBui: Opos 10.B.

3ag. Kadenpoii: Hoceipes H.A.

Hosoypansck 2024
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IS 3BAMETOK:
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®onna ouenounbix cpenacts (POC) mno pucuuniInHe

MATEMATHKA 1 — 3 cemectpsl

Y4eOHo — MeToIMUeCcKoe TTocoOue JIJIsl BCeX CIeUaabHOCTEN BceX popM 00yueHws.
Hogoypansck, n3g. HTU HUAY MUDU. 2024 28 c.

Maket noarorosieH Ha kahenpe OHJI HTU HUAY MUDU

[Tonmucano B neyatb ®opmar A5 I'apautypa

Ileuats mtockas. Ycn-ned. 1. Tupax  9k3. 3aka3
Otnevarano Ha puzorpade HTU HUAY MUDOU
NznatensctBo HOoBOYpaabckoro rocyjapCTBEHHOTO TEXHOIOTHYECKOTO HHCTUTYTA
HUAY MUOU,
624130, r. HoBoypaiibck, ya. Jlennna 85, HTU HUAY MUOU
JInnenzust PO TJIP Ne00751 ot 18.01.2000 r.



