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Учебная дисциплина ЕН.01 Элементы высшей математики  являются частью программы подготовки специалистов среднего звена в Адамовском сельскохозяйственном техникуме – филиала ФГБОУ ВПО «ОГАУ» по специальности СПО 09.02.04 «Информационные системы (по отраслям)», разработанной в соответствии с ФГОС 3+ № 456 от 07.05.2014 г.
Учебная дисциплина входит в математический и общий естественнонаучный цикл, устанавливающий базовые знания, необходимые для получения профессиональных навыков 

Цели и задачи учебной дисциплины – требования к результатам освоения учебной дисциплины

1. Сформировать общекультурные и профессиональные компетенции обучающегося в области приобретения знаний и умений в соответствии с федеральным государственным образовательным стандартом;

2. Содействовать фундаментальности образования, формированию мировоззрения и развитию системного мышления.

Задачи дисциплины

-  Обеспечить получение фундаментальных знаний и формирование практических навыков по математике, необходимых для изучения как дисциплин
- естественнонаучного цикла, так и общепрофессиональных и специальных дисциплин, привить навыки самостоятельной работы с литературой по математике и её приложениям.

В результате освоения учебной дисциплины обучающийся должен уметь:

· выполнять операции над матрицами и решать системы линейных уравнений;

· применять методы дифференциального и интегрального исчисления;

· решать дифференциальные уравнения.

В результате освоения учебной дисциплины обучающийся должен знать:

· основы математического анализа, линейной алгебры и аналитической геометрии;

· основы дифференциального и интегрального исчисления.

Содержание дисциплины ориентировано на подготовку студентов к освоению профессиональных модулей ППССЗ по специальности 09.02.04  «Информационные системы  (по отраслям)» и овладению профессиональными компетенциями (ПК):

ПК 1.1. Собирать данные для анализа использования и функционирования информационной системы, участвовать в составлении отчетной документации, принимать участие в разработке проектной документации на модификацию информационной системы.

ПК 1.2. Взаимодействовать со специалистами смежного профиля при разработке методов, средств и технологий применения объектов профессиональной деятельности. 
ПК 1.4 Участвовать в экспериментальном тестировании информационной системы на этапе опытной эксплуатации, фиксировать выявленные ошибки кодирования в разрабатываемых модулях информационной системы.

ПК 2.3 Применять методики тестирования разрабатываемых приложений.

В процессе освоения дисциплины у студентов должны формировать общие компетенции (ОК) 

ОК 1 Применять методики тестирования разрабатываемых приложений.

ОК 2 Организовывать собственную деятельность, выбирать типовые методы и способы выполнения профессиональных задач, оценивать их эффективность и качество.

ОК 3 Принимать решения в стандартных и нестандартных ситуациях и нести за них ответственность.

ОК 4 Осуществлять поиск и использование информации, необходимой для эффективного выполнения профессиональных задач, профессионального и личностного развития.

 ОК 5 Использовать информационно-коммуникационные технологии в профессиональной деятельности.

ОК 6 Работать в коллективе и команде, эффективно общаться с коллегами, руководством, потребителями.

ОК 7 Брать на себя ответственность за работу членов команды (подчиненных), результат выполнения заданий.

ОК 8 Самостоятельно определять задачи профессионального и личностного развития, заниматься самообразованием, осознанно планировать повышение квалификации.

ОК 9 Ориентироваться в условиях частой смены технологий в профессиональной деятельности.
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[image: image1.png]IosicHUuTEILHAA 3aNMUCKA

MeTOI[I/ILIeCKI/Ie YKa3daHuA MNOPECAHA3HAYCHBI AJIA MPOBEACHHUSA IMPAKTHYCCKUX pa60T 10 AUCLUILIJINHE
"Matematuka" (11 CTYZ€HTOB BTOPOTO Kypca).

Conep:xaHre MPaKTHYECKUX PabOT MO3BOJISIET OCBOUTD!
- IPAKTUYCCKHUE MPUEMBI BEIMHUCICHUA C TIOMOLIIbIO METOA0OB I[I/I(l)(bepeHL[I/IaJ'IbHOFO " UHTCIPAJIBHOTO
UCUYUCJICHUS,
- IPAKTUYCCKUE MTPUEMBI BEIYHUCIICHUS MTPEACIIOB,
- IPAKTHYECKUE TPHEMbI HAXOXKIEHHS YACTHBIX MPOU3BOAHBIX (DYHKIMH MHOTHX ITEPEMEHHBIX,
- BUIbI U METOJIbI PELICHUs] MPOCTEHIINX U EepEeHINATBbHBIX YPaBHEHHI,
- METOJIbI U CIIOCOOBI PeIeHUs] CHCTEM YPaBHEHHIA,
- pa3auyHbIe CIIOCOOBI 3a1aHUs IPSIMOH;
- CBOMCTBA KPUBBIX BTOPOIO NOPSAIKA,
- TCOPUIO KOMIIJICKCHBIX YUCEIT,
- HCCIIEZIOBAHHUE Psiia HA CXOAMMOCTB;
- HUCJICHHBbIC MCTOADBI.

B MCTOANYCCKUX YKAa3aHUAX K BBIIOJHCHUIKO NMPAKTHUYCCKHUX pa60T COACPKUTCA UHCTPYKIHUA C YETKHUM
anroputMoM xoxa pabdorsl. Kaknmas mpakrtudeckas paboTa BKIFOYAET KPATKUI TEOPETUUECKUH MaTepual,
pUMepsI 3a71a4 1 Habop 3a1aHuil.

MeTOI[I/ILIeCKI/Ie YKa3aHuda MOT'yT 6bITb HUCITIOJIB30BaHbI OJI CaMOCTOSITEJILHOU pa6OTbI CTYACHTOB.

Xoa BbINOJHEHHUs] IPAKTHYECKO0H padoThI

HpaKTI/ILIeCKI/Ie pa60TbI HeO6XOI[I/IMO BBITIOJIHATE B CIICHHUAJBHBIX TETPAAAX C YKA3dHUEM HOMEpPA, TEMBI,
nenei padboTsl.

Xoo pabomvi:
ITo3HaKOMHUTBCS C TEOPETHUECKUM MATEPUATIOM

Crnenath KpaTKuil KOHCIIEKT TEOPETUYECKOTO MaTepuana B pabounx Terpansx (OCHOBHbBIE MTOHSTHS,

omnpeneneHusi, GOpMyJIbl, TIPUMEPHI)

3. B terpamsx ans mpakTUUeCKUX padoT BBIMOIHUTH CAMOCTOSITETBHYIO paboTy WM PElINTh HOMEpA,
KOTOpBIE YKa3aHbl B paboTe.

4. Cpartp npenojaBaTesro TeTPaau 1l NPAKTHIeCKUX padoT.

N —

Kputepuu oneHuBaHusi IpAKTHYECKUX padoT

Ouenka «5» cTaBUTCS, €ClM BEpPHO M pauuoHanbHO peuieHo 90%-100% npennaraeMbIx 3aiaHui,
JONYCTUM | HEAOYET, HEMCKAXKAIOIIUN CYTH PEIIEHUS.

Ouenka «4» crasurcs npu 6e3omndoYHOM permeHnn 80% npeanaraeMelx 3a1aHUI.

Ouenka «3» cTaBUTCS, €CliU BbINOJIHEHO 70% mnpensaraeMblX 3aaHul, JOMyCTUM 1 Heouer.

Ouenka «2» - petieHo MeHe 70% mnpeznaraeMblx 3aJaHUH.

Jluteparypa:

1. Konmoropos A H. Anrebpa v Hadasa aHaim3a: YueOnuk mis 10 —11 k. obmeobpas. yupeskaenuii. M.
IIpoceemenue, 2003. — 384c.: un

2. Amanacos I1.T., Opnos "COopHuk 3anay mo matremaruke" M: Bricimas mkona, 1987 r.

3. Banynz . ., Jumurys T /. MaTemaTuka 11l TEXHUKYMOB Ha 0ase cpenHeii mkomel. - M. Hayka, 1989




[image: image2.png]IlepeyeHnb npakTUYeCKUX padoT

Ne paGoThI Tema
1 Brruucienue npeneioB pa3udHbIMUA CIOCO0AMHU

UYacTHble Mponu3BOAHbBIE QYHKIMI MHOTHX EPEMEHHBIX
7.
Juddeperunanbable ypaBHEHHs BTOPOTO MOPsiAKA
10. Pemenue cucrem ypasHenuii merogom l'aycca
1
13. Ilonatue BexTopa. JIeHCTBUSA ¢ BEKTOPAMHU
14. DopMbI YpaBHEHMsI IPSAMON HA MIIOCKOCTH
15. Kpusble BTOpOro nopsiaka

16 Pemenne kBagpaTHBIX YPaBHEHUH C NEHCTBUTENbHBIMU K03 puLimenTamMu
17 I'eomeTpuyeckass HHTEpNPETAaLHs KOMIUIEKCHOTO YHCIIA.

18 JHerictBus Hax KOMILIEKCHBIMH YHCIIAMU, 3a/1aHHBIMHA B
TPUTOHOMETPHUECKOH (hopMe: YMHOKEHHE U CTETICHb

19 JHerictBus Hax KOMILJIEKCHBIMU YHUCJIAMU, 3a1aHHBIMU
TPUTOHOMETPHUYECKOH (hopMe: NeseHne, KOPEHb

20 ITokazaTenpHast HopMa KOMILIEKCHOTO YHCIIA

22
23
24

25 MeTonbl UHTETPUPOBAHUS

—





[image: image3.png]IIpakTu4yeckas paGora Nel
“ BeruucJjieHHe npeaesioB pa3jJindYHbIMH criocodbamu ”

Hean paboTbi:
Ha KOHKPETHBIX NPUMEpPaxX HAYUUTHCS BBIMUCIATL NPEACIIbI pa3JIMUHBIMUA CHOCO6aMI/I.

Coaepxanue padoThI:
Tunsr HeonpedenenHocmeil U MemMoOOvl UX PACKPLIMUSL
Yacto mpH BBMHCIEHHU MPEIETOB KaKOH-THOO (DYHKIMH, HETOCPEACTBEHHOE NPHUMEHEHHE TEOpeM O
npezesax He MPUBOINT K JkeNlaeMoi nenu. Tak, Harpumep, Helb3st PIMEHSITh TEOPEMY O Tpeziesie Ipodu, eCiu ee
3HAMEHaTeNlb CTpeMUTCS K Hymo. [lo3ToMy Hacto mpeskne, 4eM NPUMEHSTb 5TH TEeOPEMbL, HEeoOXOANMO
TOXJECTBEHHO MpeoOpa3oBaTh (PYHKIMIO, MPEAeN KOTOpPOW Mbl HIIeM. PaccMOTpPHM HEKOTOpBIE MPHEMBI
PACKPBITHS HEOTIPEAEIECHHOCTEH.

0
I. HeonpeneseHHOCTH BUAA 0

Ipumep 1. Boraucauts npenen  lim _*=5
x5 2-25

Pemenue: 1Ipu noacraHoBKE BMECTO MEPEMEHHON X YHUCHA 5 BUUM, YTO MTOJTy4aeTCsl HEONPEAESIEHHOCTD
0 2
BUJIA . J1ist ee pacKpbITHS Hy’KHO Pa3JIOKUTh 3HAMEHATENb Ha MHOXKHTEN: X~ -25 = (X-5)*(x+5),

TIOJTYYHITH OOIIMI MHOJKUTENb (X-5), Ha KOTOPBIA MOXKHO COKPATUTh APOOb. 3a1aHHBII NPEAe MpUMeT BT

. . . . 1
lim _' . MHoncrasus x=5, mony4nm pesyasTar; liIm *=5 =|im *-5 =]im _L = —
Iy pesy.

X5 x+5 X5 2225 x5 4225 x5 x+5 10

. x2-5x+6
IIpumvep 2. Boraucuts npenen lim X ——"—-

X—3 x2—9

Pemenue: 11pu noncraHoBKE BMECTO MEPEMEHHOMN X YMCIa 3 BUAUM, YTO MOJIy4aeTCsl HEONPENENEHHOCTh
0 .
BUJIA 0 JU1st ee pacKpbITHS Pa3JIosKUM YHCIUTENb U 3HAMEHATE b HA MHOXKUTENHN U COKPATHUM Ha OOLIHH

MHOXHTENb X-3. B pe3ynbpTrare nomy4uM HOBBIN Npenen, 3HaMeHaTeNlb KOTOPOro NPy MOACTAHOBKE BMECTO
MIePEMEHHOM X YHCTIA 3 He PaBeH HyJI0. DTOT IPEe JIETKO BBIMHUCIAETCS MO TeopeMaM. Takum o0pazom,
HEOTIPEIeTIeHHOCTb OyIeT PacKpbITa.

L2 -5x+6 . (x=N(x-2) .. x-2 3-2 1
llm—: _— = —_— —_

m = lim = —
3 x2—9 w3 (x=3)x+3) 3x+3 343 6

sin2x

Ipumep 3. Boraucnuts peaen  1im —
puvep pex <0 SIn3x

Pemenue: 1Ipu noncraHoBKke BMECTO EPEMEHHOMN X unciia O BUIUM, YTO MOIYy4aeTCsl HEONPENEICHHOCTD
0 . sinx
BUJIA 0 JInst ee pacKpbITUS BOCTIONB3yEMCsl TIEPBbIM 3aMevaTeNbHbIM rpenenom lim =—= =1 u ero
x—>0 X

: X
CJICACTBUEM 111’1’1 —_—= 1. HOCJ‘IG qero Hpeﬂeﬂ JICTKO BBIYUCIISICTCA 11O TeOpeMaM. TaKI/IM O6pa30M,
x—(0 Sinx

HEOTPENIeJICHHOCTb Oy IET pacKpbITa.

2T 2y
v0 SIn3x 5 2x  sin3x 3)

sin2x . sin2x 3x 2 z z
3 3
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1 1. HeonpeneneHHOCTL BHAA —
o0

Ipuvep 4. Borucmars npeen im =2
X—>0 4x+5

Pemenvie: [Tpu moncraHOBKe BMECTO MEPEMEHHOM X OECKOHEUHOCTH ( 00 ) BUIMM, YTO MOJTYYaeTCsl

Q0
HEOMPENENeHHOCTb BUa — . JUJI ee pacKpbITHUs Hy>KHO YHUCIUTENb U 3HAMEHATENb Pa3eIUTh HA HAUBBICIIYIO
Q0

CTEIEHb, B ITaHHOM citydae Ha X. Ilomyuyum:

1_81 1 g
1-8x _ 1 X — x 0-8 -8 15
— lm = = =-2 , T.K. BCJIMYHNHbI —,— ABJIAIOTCS OECKOHEUHO
x—w 4x+5  xSw ﬁ é X_m g0 440 4 xx
X X X

MaJIbIMU U UX Mpeaensl pasHel 0.

3agaHuda DJs CAMOCTOATENLHON pPa0dOThI:

T napuaus T sapuans

«3»
2) iy S a) lim =% a) lim 4:+2
1M >y 43 x>2 4x+ x>3 Sx-1
3-2x : 3x+5 . 1-8x
6) 1; 0) Xt 6) im
)1)(19;} x+1 lg};} 2x+7 xow 4x+5
B) |]II] X2_36 B) |]II] x—5
X6 x—6 X—5 x 25 x—3
F)hm sin 2x 1") hm
x>0 X sm3x x>0 Si5x
«4»
3
-2x-3
a) xi
1&1’31 X ’43x+3
3
6) 1111’1 3x Zx +3x+1 6) hm X +3x-2 6)] 4x 2x +3x—1
X 4x x —7x+8 X0 _x 2_x +3x-1

B) [im x -6x+3

x—2 X2_4
1 todx
O lim &+ g
x—0 sin3x x50 Ssin3x x—0 sin3x
«S»

6 Im

x50 300x —1000





[image: image5.png]IIpakTu4yeckast paGora Ne2
“IIpaBuna nudpPepeHunpoBanus’
Hean paboTbi:
IIpoBepuTh yMEHUS HAXOXKIEHUS TPOU3BOAHON (PyHKITUH.

Coaepxanue padoThI:

Tabauua npou3e00HbIX OCHOBHBIX ITNEMEHMAPHBIX PYHKUUIL:
! ! /.
1. (¢) =0,(cu) =cu’;

!

12. (dog u)' = ‘u
2. x'=1 (log,) u-lna
' 13. (sinw)' =cosu-u'
3. (un)lzn-un_l'ul (nekR) ( ), . ,
14. (cosu) =smu-u
4 Guy=— 1
J_ 15. (1gu) = u'
1, , cos U
5. () == L
u u 16. (ctgu)’ =— S U
6. (u+v) =u'+v' sm ¥
7 (UV),_M,V-FV,M' 17. (arcsin u)' = ! -u'
. > . Jl_—2
u, u'v—vu u
8. (_) = 2 1
v Vv 18. (arccos u)' = ————-u’
1,2
9. (eu)!:eu-ur u
4 ! [ "= T
10 (au) :au-lna-u 19 (arcgu) 1+u2 u
14 1 14
11. (nu) =—-u 20. (arcctgu)' = — 1 2'”,
u 1+4

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. TL.T Ananacos «COOpHUK 3a/a4 1Mo MaTeMaTuke», cM. cTp. 121-122; Nel2, 13, 14, 17, 18, 22, 25, 36,
43,44, 51, 57,72, 80, 81, 100, 114, 120, 141.

2. Ilpaktuyeckas pabora
Bapuanum 1.
Haiioume npouzeoonyio

L) =Jx(x+2), 2. f(x X) ==

x* +2x

¥ -3x 4. LK) =(x-1)(x+2)

: 3f<x)=x7 x;—

5 f(x)=sin(2x*-3x+1); 6. f(x)=cos’(2x—1); 7.f(x)= (\/} + z—zj .

Bapuanm 2.
Haiioume npouzeoonyio
3x—x° 2 x’

1.f’(x)=\/;—l(x+l); 2. f(x)= 2; 3. (x)= —+—x3—7—2x 4. F(x)=(x+3)(x-2).

5.0 = cos(3x* —4x +2);,  6.6(x) =sin’@-3x); 7. f(x)= (v ~2vx).

(98]





[image: image6.png]IIpakTu4yeckas paGora Ne3
“IIpuJioxenune NPOM3BOAHOM K HCCIeN0BAHNIO QyHKUMIT ”
Hean paboTbi:
Ucnonp3ys cxemy UccienoBaHus (PYHKLUN HAYIUTHCS CTPOUTH rpaduku GyHKIUH.
Conepxanue padoTnbi:

Obuas cxema uccnedosanius PYHKYUIL 1t ROCMPOeHue €€ 2paguxda.

1. Haiinute obnacth onpeneneHust GyHKIUH.

2. UccnenyiiTe GyHKIMIO HA Y€THOCTDb UJIH HEUETHOCTD.

3. Haitnute mpoMeXyTKH 3HAKOMOCTOSIHCTBA.

4. Haiigure npoMeKyTKH MOHOTOHHOCTH (DYHKILIMH, €€ SKCTPEMYMBI.

5. Haiinure mpOMEKYTKH BBIMYKJIOCTH rpaduka GyHKIHUH, €€ TOUKH

neperuda.

6. Haiinure Touku nepeceueHus rpaduka GyHKIUU ¢ OCSIMH KOOPIUHAT.

7. IMocTpotite rpaduk GyHKIHH, HCTIOIB3YS MOJYUYEHHbIE PE3YIbTaThI
HCCIIEIOBAHUS.

Iocrpourts rpaduk GyHKIMM: Y = X-&~

1. Dy)=R

2. @yHKIMS HE SIBISETCS YeTHOW 1 HEUETHOM.

3. y=0npux=0. /[pa poOMeKyTKa 3HAKOIOCTOSIHCTBA (—0;0) U (0;+00)
st x € (—0,0) =y <0 1 x e (0;40) = >0

4. Haiinem npou3BOIHYIO JAHHON (DYHKLIMN:

V=x"g'+x-(e) = +x-¢"=¢" (1+x)

y' =0mpux =-1. 3ta TOUKa AeauT OONACTH ONPEACICHHS (GYHKUHM HA JBa TMPOMCKYTKA
(—0i=1) U (=1i+e0)

~N 1

y'<0 y'>0

Hccnenyemasi pyHKIUSI HA TPOMEKYTKE (—o0;—1) YOBIBAET, & HA MPOMEKYTKE (—1;+o0) Bo3pacTaeT. Touka x = -1

— TOYKA MUHUMYMA Y 1in (-D=

5. Haiinem Bropyro NpOU3BOIHYIO TAHHON (DYHKLIMN:
V=) -0+x)+e -(1+x) = -(I+x)+e" =¢ - (2+X)
Y'=0npux=-2
- +

R T
y" <0 m -2 U ¥ >0

I x € (—0;-2)= " <0, IS x € (—2:40) = 3" >0
CIIeIOBATENBHO, TpadhrK CIIeIOBATEITHHO, TPaduK
(YHKIIMH Ha 5TOM (YHKIMY HA JAHHOM
VHTEPBAJIE BBITYKJIbIIA VMHTEPBAJIE BBIMYKJIbIA

BBEPX. BHU3.



[image: image7.png](=-2-¢*=-3
e

X = -2 - TouKa neperuda, V., 2

6. I'lo monyueHHBIM JAHHBIM CTPOVM rpaduk

22/
) “{-h-lle)

3aganus AJist IpaKTHYECKOH padoThI:

Bapuanum 1.
IToctpouts rpaduk QyHKIHH:
l.y= S 2.y=x(x-1).
=22 y=x(x-1)
Bapuanm 2.
IToctpouts rpaduk QyHKIHH:
2 2
l.y= ; 2.y=(x-1)"(x+2).

X +4



[image: image8.png]IIpakTu4yeckast paGora Ne4
“ Yucaennoe uarerpuposanue. Cnocod tpanenuii ”

Hean paboTbi:
Ha xOoHKpeTHBIX MpUMepax HayYUThCS MPUOIMKEHHO BBIUNCIATD OMPEAeIEHHBIH HHTErPall C MOMOIIBIO
cniocoba Tpamnenui.

Coaepxanue padoThI:
Ecnu ¢pyHKIMIO HA Ka)KIOM M3 YaCTUYHBIX OTPE3KOB alMPOKCUMHUPOBATH MPSIMOM, MPOXOAALIeH depe3
KOHECYHBIC 3HAYCHHS, TO MTOJYUUM METOA TpaHeI_IPIP'I.

flzia) + flx;)

JANRAC SV KA.
HJ‘IOH.IaI[b Tpal'IeLII/II/I Ha KAXKIA0M OTpGSKeI 2
3
(b—a)
.._\_‘{H 2 1.{2 'i 1
HOFpeHJHOCTb aHHpOKCI/IMaL[I/II/I Ha KaXKaoM OTpGSKG 12 jpils

"
M;; = max |f (z)|
-E-- i—1 1-31
TTonnas (I)opMyna Tpamnenuii B ciiy4dae IeJIeHHs BCero MPOMEKyTKa HHTETPUPOBAHUS Ha OTPE3KHU
OIUHAKOBOW IJIUHBI /.

[=h (ID}+fIﬂ —I_Zf ‘ h_b—a
2 i=1 .rz[e o T
(b~ a)® "
|R| < So—M,, M, = max |f"(z)]
[TorpeurHocTs GOPMYJITBI TPATIELHIA: 12n? rae z€|a,b]

IIpumvep: Boruucnanm no GopMmyie Tpanenuii npu 1 = 2 uHTerpa
/2

I:fsin{a:}d:t::l
0
B nanHOM cnyyae

T9=F(Zsin(0)+sin(§)+5sin(§) = 0.948059

3anaHus 1/ CAMOCTOSITENILHOI PaGOTHI
I1.T.AnanacoB «COOpHHK 3a/1a4 10 MaTEMAaTUKE», CM. CTp.240



[image: image9.png]IIpakTu4yeckas paGora NeS
“HaxoxAeHne NJI0IAaA KPUBOJUHEHHOH Tpanenun”

Hean paboTbi:
1. II03HAaKOMUTB C OHATHEM KPUBOJIUHENHON Tpanenuu
2. Ha KOHKpETHBIX MPUMEPAX HAYYUTHCSI HAXOAUTH MJIOLAAb KPUBOJIUHENHON Tpareluu

Coaepxanue padoThI:
[nomaas KPUBOMMHECHHON TPANCIIUY, OTPAHUYCHHON HEMPEPBIBHON KPUBOH V=f{X), ABYMs MpPSIMBIMU X=a U X=bh U

OCBIO aOCLICC, BEIMUCIICTCS C MIOMOLIBIO OIMPEACICHHOTO HHTErpasia 1o GpopMyiam:

*

B VU T AL OEERTE
| W T = - fnek

1
b

o fr——=-

fx)F0=>x=c '

S=s.es,= Jriee{re]
ST = 1= x=6b)

fix=0=x=c

o

Ipumep 4: Boraucnure miomaas GUrypel, OrpaHUYCHHON JIMHUAMU y = — x° —2x +3, OCAMH KOOPAMHAT U MPSIMOH X =2.

S=8+8, = ]’f(x)dx+

Permenue: ToctporM naHHbIC THHUN

Haiizem Touxu nepeceuckns rpaguka dyrxm ¢ ocbio Ox; ¥ =—x>—2x+3, —x*—=2x+3=0, y =1 x,=-3



[image: image10.png]1 2

1 2 3 3
S =[(=x*—2x+3)dx {( = 2x+3)dx=( x? 24+3x)| +( x? 243x) =

0

1

1 8 1 5 2 5 12
=———143—-(—=—4+6)+(———1+3)=—+—+—=—=4x86.€0.)
3 3 3 3 3 3 3

3aganus Aas npakTHYecKo padoThbI:
1. TL.T.AnanacoB «COOpHHUK 3a7a4 MO MaTeMaTUKe», CM. CTp. 155, Ne206, 216
2. TIlpaxTtnueckas pabora

I Bapuanr IT Bapuant III BapuanT
Buruucnume nnowaon uzypwl, ocpanuyeHnol AuHuAMY

y = xX"+4x yZX,2 y =4x - X",
y = x+4 y =2-x y =4-x



[image: image11.png]IpakTu4yeckast paGora Ne6
“ YacTHbIe NPOU3BOAHBbIC (PYHKIHMIl MHOTHX NIEPEMEHHBIX

Hean paboTbi:
Ha xoHKpeTHBIX MpUMepax HAyUYNUThCS HAXOAUTD YACTHBIE MPOU3BOAHbIE (YHKIIMU MHOTHX
MEPEMEHHBIX

Coaepxanue padoThI:

Yacmuoii npou36o0noii (QyHKIMHM HECKOJNBKHX IEPEMEHHBIX MO OOHOH W3 3THUX NEePEMEHHBIX
HA3bIBAETCSI MPOU3BOAHAS, B3ATAasl 1O STOH NMEPEMEHHOW MpPU YCJIOBHH, YTO BCE OCTAJbHBbIC MEPEMEHHBIC
OCTArOTCsl TOCTOSHHBIMU. [nst pyHKIMM nByx mnepeMeHHbIX z = f(X, y) uwacmmuoii npouseoonoi no
nepemeHHOl X Ha3bIBACTCS MPOU3BOAHAS 3TOH (PYHKIMHU MO X NPU MOCTOSTHHOM y. O003HadaeTcst yacTHas

zr , & fzg,7,)
MPOU3BOHAS 10 X CIEAYIOIUM 00pa3oM: & = & x

AHANOTUYHO Yacmuoil npouzeoonoil pyukyuu z = f(x, y) no apeymenmy y Ha3bIBa€TCA MPOU3BOAHAS
3TOH (PYHKIMHU IO Y TIPU MOCTOSTHHOM X. OO03Ha4YeHus:

2, DE piiny ), LiE0T0)

Iy 3y
Yacmuwvimu npouseoonsimu 6mopo2o nopsoka @yuxyuu z = (X, y) Ha3bIBalOTCS YaCTHBIE TPOU3BOAHBIE OT
€€ YaCTHBIX MPOU3BOJHBIX MepBoro nopsaka. Ecnu nepsas nponsBoaHast Oblia B3ATa, HATPUMED, IO

& &%z

Fz
— . (=g 7o),

tt t e
z z —_—

xx ¢ Tyle 3 7 Ly e
apryMeHTY X, TO BTOPbIE IPOU3BOIHBIE 0O03HAYAIOTCS CHUMBOJIAMHU £ ¥

Ilpumep. HaliTu yacTHbIE IPOU3BOAHbBIE Z = y4 - 2xy2 +x7+ 2y + y2.

” 44 ” "

Pewenue. Zx = -2y +2x, Zy =4y Axy 22y, Zo =AY,z =AY | zy = In

3aganus Aas npakTHYecKo padoThbI:
1. ILT.AnanacoB «COOpHHMK 3a7a4 MO MaTeMaTHUKe», cM. cTp. 259, Ne25, 26, 28, 29,30
2. Tlpaktuueckasi padora

Bapuanum 1 Bapuanm Il Bapuanm 111
1.Haiioume uacmmuvie npousso0Hsle Nepeo2o u 6mMopo2o NOpsOKd

2. Haitoume 3uauenus uacmuuvix npouseoonsix 6 mouxe (1;1)

2= -2xy+3)° z:y3—2xy2+3x2 z=x3y—xy3

4*. Haiioume obaacme onpeoenenus gynkyuu

R




[image: image12.png]IIpakTu4yeckast paGora Ne7
“ TnddepeHunanbHbIC YPABHEHHUSI ¢ PA3ACISIOINMHI NIEPEMEHHbIMHA

Hean paboTbi:
Ha xOHKpeTHBIX MpUMepax HayYUThCs peraTs JudQepeHInanbHble YPABHEHUS C Pa3 eI IUMU
NEPEMCHHBIMU

Coaepxxanue padoThi:
Onpeoenenue. Huddepenumnanpaoe ypaBHEHUE y' = f(x,y) Ha3bIBaeTCst YPaBHeHHEM
Pa3eJSIIIMMHCS NepeMeHHbIMH, €CITH €r0 MOKHO 3aITUCaTh B BUIE

Y =o(x)B(y) umm X (x)dx+Y(y)dy =0,

Hpumepl. Haiitu pemenue nuddepeHranbHOro ypaBHEHUs l' =Iny npu ycnosuu y(2) = 1.
Y

B gy gy = I Idx:Im x+C = [Inyd(Iny)
dy y y
2

x+C:n )

- o01ee pemeHue

2
npu y(2) = 1 nonyuaem 2+ C = In l; = 24+(C=0, = C=-2
Wroro: 2(x—2)=In?y; wm y=eV>* - uactHoe pemenue;

[pumep2. Pemuts ypasuenue )’ = x(y” +1).

D _ B[
y2+l_dx’ J‘szrI_J.le’
2

x° X
arctgy =—+C, =tg| —+C |
gy > Y g(z j

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. IL.T.AnanacoB «COOpHHK 3a7a4 MO MaTeMaTuke», cMm. cTp. 219-220, Nel, 7,9, 11, 17
2. TIlpaxTtnueckas pabora

11 sapnan: 111 apuanr:
1. Ilposepums, s16151emcs au peuteHuem OanHo20 OupphepeHyuanbHO20 YpAGHEHUS YKASAHHAS (DYHKYUA:
2

V' —y-cigx=cigx

y=sinx-1

X
2. Pewwtume ypasnenue ¢ pazoensiouumu nepemMeHnbimu

V=i RS
3. Haiioume pewienue, yoosiemeopsiouee HaQuaibHOMY YCA06UIO

A7) =3y V+ysin2x=0

y(0)=2 v =1




[image: image13.png]IIpakTu4yeckast paGora Ne8
“ IndPepeHunajbHble yPABHEHHS IEPBOro MOpsaKa ”

Hean paboTbi:
Ha xoHKpeTHBIX MpUMepax HayuUThCs pewmars auddepeHnnaabable ypaBHEHHS IEPBOTO MOPSIIKa

Coaepxanue padoThI:
Onpedenenue. updepeHunanbHoe ypaBHeHHe Buaa )’ = f(x,))Ha3bIBaeTCs OAHOPOAHBIM, €CIH €ro
npasas 4acTh f(X, y) ecTb ogHOpOoAHAs: GYHKIHS HYJIEBOIO H3MEPEHHs] OTHOCHTEIBHO CBOUX apTyMEHTOB.

JIroGoe ypasaenue Buna P(x, y)dx +Q(x,y)dy =0 sBnsercs omHOpoaHbIM, eciu GyHkmu P, y) u
O(x, y) — onHOpOnHBIE PYHKLNH OAMHAKOBOTO U3MEPEHHUSI.
Onpeoenenue. JndpdepeHunarbHOe ypaBHEHHE HA3bIBACTCA JIMHEHHBIM OTHOCHUTENIbHO HEU3BECTHOH
($YHKIMU U €e TPONU3BOIHOMN, €CIT OHO MOXKET OBITh 3aIIMCAHO B BUJIE:

V' +P(x)y=0(x),

Opu 3TOM, €CIHM TmpaBas dYacTb (J(X) paBHa HyJIO, TO TaKO€ YPaBHEHHE HA3bIBAETCS JIHHEHHBIM
ogHOpoAHbIM aHu(pdepeHInaIbHBIM ypaBHEHHEM, €Cld TpaBas 4dactb (J(X) He paBHa HYJIO, TO TaKoe
ypaBHEHHUE HA3bIBACTCS JIHHEHHBIM HEOAHOPOAHBIM 1 epEeHINATBHBIM YPaBHEHUEM.

P(x) n O(x)- byHKIMHM HENpPEpBIBHBIE HA HEKOTOPOM MPOMEXKYTKe a <X < b.

IIpumep. Peuuth ypaBHeHue )’ = X[ln Xy l} :
x\U x
B _ Y et
BEIEM BCIIOMOTATEIbHYIO (QYHKIHUIO . u==;, y=ux, y =ux+u.
X
OtmeTuM, 4TO BBeCHHAS HAMHU (DYHKLIMS # BCETAA MOJOKHUTENbHA, T.K. B IPOTUBHOM Clly4yae TepsieT
cMbIch ucxonHoe nuddepeHmanbHOe ypaBHeHHe, conepikaiiee Inu = In 2
X

IToncrasisiem B ucxonuoe ypasuenue: u'x +u =u(lnu+1);, ux+u=ulnu+u, ux=ulnu,

PasnensieM nepeMeHHbIE: =—;

du  dx du dx
ulnu x I :I7’

ulnu

Hnrerpupys, nonyyaem: 1n|1n u| = 1n|x| +C; Inu=Cx; u=e,

o C.
[Tepexons oT BcriomorareabHOH GyHKIMH 00paTHO K QyHKIMH y, oJy4daeM oOliiee peleHne. y = xe .

3aganus Aas camMocTosITeILHON padoThI:
I1.T.Ananacos «COOpHUK 3a1a4 [0 MaTeMaTHKe», CM. CTp. 220-222, No24, 27, 35, 47



[image: image14.png]IIpakTu4yeckas paGora Ne9
“ InddepeHunanbHbIe YPABHEHHUSI BTOPOIO NMOpsiaAKa ”

Hean paboTbi:
Ha xoHKpeTHBIX MpUMepax HayuYUThCs perarh AuddepeHranbable ypaBHEHIs] BTOPOTO MOPsIaKa

Coaepxanue padoThI:

Hpumep. Pemunts ypasuenue y" —4y' +4y =0.

XapakTepucTudeckoe ypaBHenue: k> —4k +4 =0, k, =k, =2
Hpumep. Petnts ypaBHenue y"+2y" +5y =0.
XapakrepucTudeckoe ypaBHeHne: k- +2k +5=0; D =-16; k, =—1+2i
k,=—1-2i.

Obmee pemenne:| y =e “(C, cos 2x + C, sin 2x).

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. TL.T.AnanacoB «COOpHHUK 3a7a4 MO MaTeMaTHUKe», CM. CTp. 222-223, Ne52, 53, 54, 59, 61, 65
2. TIlpaxTtnueckas pabora

11 sapunan: 111 sapuanr:
Pewwume ypasnenusi 2 nopsioxka

a) V' -7V +12y=0 a) V' -3y -10y=0 a) V' -8 +15y=0
6) ' —4)Y+5y=0 6) V' +2V'+3y=0 6) V' +4+12y=0




[image: image15.png]IIpakTuyeckas padora NelO
“ Pemienue cucrem ypaBHeHuii meroaom I'aycca ”

Hean paboTbi:
Ha xOHKpeTHBIX MpUMEpPax HAYUYUThCs PEIIaTh CUCTEMBI YPaBHEHHs MeTOA0OM [ 'aycca

Coaepxanue padoThI:
[Ipouecc pemeHnst CHCTEMBI IMHEHHBIX alredpandeckux ypaBHEHHH Mo MeToay [aycca COCTOHUT U3 ABYX
STaIoB.
llepeuiit sman (MpsAMOI X0 METOIA) — CUCTEMA MIPUBOAUTCS K TPEYTOJILHOMY BHIY.
Bmopoii sman (00paTHBIN XON) — HEM3BECTHBIE OMPEEISIOTCS TOCIEAOBATENbHO, HAUNHAS C TIOCIIE THET
HEU3BECTHOI'O U KOHYasi IEPBBIM.

2x -4y +3z =1,

Ipumep: Pemure cucremy: <3x—y+5z =2,

x—-2y+4z=3.
Pemenne:
BrinuineM pacliMpeHHY0 MAaTPULLY CUCTEMBI M IPUBEIEM €€ K TPEyTrOJIbHOMY BUAY:

2 -431 1-243 1 -2 4 3 1 -2 4 3
3 -152 2 -431 0 0-5 -5 0 5 -7 -7

1-243 3 -152 0 5-7 -7 0 0 1 1

x—-2y+4z=3, x=3+2y—4z=34+2-0-4-1=-1,
S5y—T7z=-17, S5y=-—T+T7z=-T+7-1=0,
z=1. z=1.

Otser: (-1,0,1)

3aganus Aas camMocTosITeILHON padoThI:
I1.T. AnanacoB «COopHUK 3a71a4 Mo MaTeMaTukey, cM. ctp. 115; Ne129, 130, 133, 136, 142



[image: image16.png]IpakTuyeckast padora Nell
“ @opmyJnl Kpamepa ”

Hean paboTbi:
1. ITo3nakomutbes ¢ popmynamu Kpamepa
2. Ha KOHKpETHBIX MIPUMEPax HAy4YUThCs PelaTh CUCTEMBI ypaBHEeHHs MeToaoM Kpamepa

Coaepxanue padoThI:

% =
Dopmyael Kpamepa: :
Bo3moxsbI 3 ciyyast:

1. A #0 Torma x;=A xi/A - pelieHue CyImecTByeT, MpUYeM EAHHCTBEHHOE.

2. A=0, a xakoi-mbo u3 A x;# 0, To ecTh y Hac B Xi=A x;/A mpousBoguTcs nenenue Ha 0, cucrema He
UMeeT pelIeHus (HECOBMECTHA).

3. A=0 u Bce A x;=0 TO cucrema uMeeT OECKOHEYHO MHOTO PEIleHUN.

Ipumep: Pemnrte cucremy

bxy Hxy Loy
—, X —=, G =—,..
i Fal iy

2x+3y-—z=73
dx+éy—-2z=46
Ax-—wy+tzz=-1
Pemenue:
2 3 -1

A=l & -2(=z2[6-2-(-1)(-2)]-34 - 2-(-2) 3]+ (- 1)4- (-1)-3-6]=20-42+22 =0
3 -1 2
303 -1

A=|6 & —2=31z-2]-J12-2]-1-6+6]=30-320=0
-1 -1 2

2 3 -1
Ay, =4 6 -2=212-2]-38+6]-1-4-18]=20-42+22=0
3 -1 2
2 3 3
A=ld 6 6|=2-6+6]-3-4-18]+3-4-18]=0+42-42=0
3 -1 -1
A=A =A =A =0

3aganus Aas camMocTosITeILHON padoThI:
I1.T.AnanacoB «COopHHK 3a71a4 Mo MareMaTukey, cM. ctp. 109,113; Ned48, 49, 106, 107,124



[image: image17.png]IIpakTu4yeckast padora Nel2
“ Marpu4Hble ypaBHeHus ”

Hean paboTbi:
1. ITo3HaKOMHUTBCS CO CIOCO0AMH PELICHHUSI MATPUYHBIX YPaBHEHUH
2. Ha KOHKPETHBIX PUMEPax HAYYHUTHCS PeIIaTh CHCTEMbl YPABHEHUS C MOMOIIBI0 00OPaTHON MaTpPHUIIbI

Coaepxanue padoThI:

1. Paccmorpum MaTpuuHoe ypaBHerue: 4 - X =58

Tak kak Marpuua 4 — HeBBIPOXKACHHAS, TO CYIIECTBYET obpaTHas marpuua A ' . YMHO)HM 06e
4acTH ypaBHeHHs ciiea Ha Matpuiy A . ITo onpeeneHno 06paTHOM MATPHLIBL, MOTYIHM

(A1 A4) X=A4"1"-B, E-X=4"'" B, X=4"1B

Takum 06pasoM, HCKOMOE PelIeH e MaTPUIHOr0 ypaBHEeH s onpeaensercs Gopmymoii: X=A"" - B
Obpamume enumanue Ha Mo, YMo KOAUYeCmso cmpoxk mampuyst B 0ondicno 6vime pasno nopsaoxy
mampuysr A .

2. PaccmoTpuM MaTpuuHOE ypaBHeHue: X - A = B

Tak kKak MaTpuua 4 — HeBBIPOXKACHHAS, TO CYIIECTBYeT obpaTHas Marpuua A ' . YMHOXHM 06e
YaCTU YPABHEHUs CIIpaBa Ha MAaTPUILY Al Tlo oTpeaesIeHUI0 00paTHONW MAaTPHULIBL, MOJIYIUM
X (4-4")Y=B- 4" X E=B-4' X=B-4"'.

Takum 06pasoM, HCKOMOE PelIeH e MATPUYHOTO ypaBHeHus: X =B - A7

Obpamume enumanue Ha Mo, YMo KOAUYeCcmseo cmoaoyoe mampuyst B oonoicno 6vims pasno nopsoxy

mampuysr A.
Hpumep 1. PemuM MaTpUYHOE YPaBHEHUE! |( ? ;’ ) - X = ( ;’ g 3

\ J \ J

Pemenne.

1. Beiuucisiem o6paTayto Marpuuy A ' metomom aycca:
(21110 (13]01) (13|
| | | ~ | | | ~ | |

13 01 21 10 0 -5
\ | )\ | )\ |
(1310 1 Y (10]3/5 —1/5)
~ | | | ~ |
01 =1/5 2/5 01 =1/5 2/5

\ | )\ )

Takum o6pa3om, obpaTHast MATPHUIlA UMEET BH]T
[ 3/5 -1/5
A= —1/5 2/5

\

2. O6e 4acTH ypaBHEHHs YMHOXkaeM ciieBa Ha MaTpuiy 4 ' .
3. Haxonum pelieHne ypaBHEHHUS:

(35 -1US Y (10N _ [ 0-2/5)
=152 | 32 1T 145 |
\ )\ ) \ )

( s )
xo| 0TS

L 1 4/5 )

X=4"B

OTBeT:

MarpuuHbBIi METOA NPUMEHUM K PELICHUK) CHCTEM YPaBHEHHUH, € 4YMCIO YPABHEHUN PABHO YHCIY
HEU3BECTHBIX.

Merton ynoOeH st peIeHusi CUCTEM HEBBICOKOTO MOpPSIIKA.

Meton OCHOBaH Ha MPUMEHEHHUH CBOWCTB YMHOXEHHUSI MAaTPULL.
Cucremy ypaBHEeHUN MOXKHO 3amucaTth. AxXX = B.



[image: image18.png]Ilpumep. PemuTh CUCTEMY YPAaBHEHUIL:

S5x-y—-2z=0
x+2y+3z=14
4x+3y+2z=16
X 0 5 -1 -1
14 1 2 3
x=tz) glig) a4 3 2
Haiinem o6pathyio matpumy A™.
5 -1 -1
1 2 3=
4 3 2
D= 5(4-9) + 12— 12) — 1(3 — 8) = -25 — 10 +5 = -30.
2 3 ‘—1 —1‘ ‘—1 —1‘
\/[11:3 2:-5; My = 32 =1, Mj, = 23 =-1;
1 3 5 -1 5 -1
4 9 4 2| Y
M, = My, = M;, =
1 2 5 -1 5 -1
43" 4 377 T
Mz = My3 = M3 =
al=20 al=as al=o I T
30 30 30 6 30 30
_ 10 4 14 4 16 1 7 8
ayy =7 2= TS Ay =75
30 30 30 3 15 15
= _5 419 S 11 1 19 11
3 _307 32 307 33 T 307 A1: 6 30 30 ’
Haxonum matpuny X.
1 1 1 1 14 16
—04+—=+—
6 30 30 6 30 30 1
. 1 7 8 0 1 98 I 128 _|»
3 15 15 3 15 15
y o1 | M 266 176 | A3
x=\7)_atg=\6 30 30),6/_{6 30 30

Hroro pemenus cucremMsl: X =1;y =2; z = 3.

3aganus Aas camMocTosITeILHON padoThI:
I1.T.AnanacoB «COopHUK 3a71a4 Mo MaTeMaTukey, cM. ctp. 109,113; Ned8, 49, 106, 107,124



[image: image19.png]IIpakTuyeckast padora Nel3
“ Ilonsitue BekTOopa. /leiicrBust ¢ Bekropamm.”

Hean paboTbi:
IIoBTOpPUTE NOHATHE BEKTOPA, NEUCTBUS C BEKTOPAMH

Coaepxanue padoThI:
Onpeodenenue: HanpapneHHbIN OTPe30K (MU yHIOPSIOUEHHAs Mapa TOYEK) HA3BIBACTCS GEKIMOPOM.

BexTop 06bI4HO 0603HauaeTces cumBonom A8 | rne A
— HavaJjo, a B — koHel HarpaBJIeHHOTO OTPe3Ka, OO

onHoi OykBO#

Onpeodenenue Cymmoii BEKTOPOB a U b Ha3bpIBaeTCs
TaKOHN TPETUH BEKTOP €, YTO MPU COBMEILEHHBIX
Hauajax 3TUX TPEX BEKTOPOB, BEKTOPHI a U b ciykat
CTOPOHAMH MapajuIeIOrpaMMa, a BEKTOP € -- €ro
nuaroHanbto (puc.l). CroskeHrue BEKTOPOB B
COOTBETCTBUH C PUCYHKOM Ha3bIBACTCSI CIONCEHUEM
1O Npaesuy napaniesoepamMma
Pasnocmsio BekTopos a u b HasbIBaeTCs cymma

a+ (-b)

Puc 1.CroxeHne BEKTOPOB

Onnako ObiBaeT OoJiee yAOOHBIM UCTIONIB30BATD AJISI
CIIOXKEHUSI MpASUIO MPeEY2ONbHUKA, KOTOPOe
CTAHOBUTCHA SICHBIM U3 puUCyHKa 2. M3 TOro xe
PHUCYHKA BUJTHO, YTO PE3YJIbTaThl CIOXKEHHUS 110
MpaBWIly MapajiesiorpaMmMa 1 1o npaBuiy
TPEYroJbHUKA OIMHAKOBBL

R ——— |

Puc2 IlpaBuio TpeyrojbHUKA

-1.5a 0.5a 2q  Onpedenenue Ilpoussedenuem 6ekmopa a na
—————————————————————————————————— G C U{ € CN6EHRO€ YUC/I0 & HA3bIBACTCA BEKTOPD b,
A OIpesieNsAeMblii YCIOBUEM
. Bl=lal Ja  [bl#0
HC.3 YMHOXCHHUC BCKTOPA HA YUCIIO ]) U, €Cliu , TO eIl IBYMsI
YCJIOBUSIMH:

2) BekTop b KONTMHEApPEH BEKTODY A,
3) BexTophe! b 1 a HarIpaBIEHB OAMHAKOBO, €CITH
o> 0 o< 0
, 1 IPOTUBOIOJIOAKHO, €CIIN
IIponssenenue BEKTOpa a HA YUCIO o
obo3Hauaercs aa( puc 3).

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. IL.T. AmanacoB «COOpHHK 3a1a4 IO MaTEMATHKE», CM. cTp. 47; Ne94
2. Ilpaktuyeckas padora:

Toctpoiite BexTope 1) G+5 ;2) d—b; 3) 2d+3b ; 4) 2b-a

IIpakTuyeckas padora Nel4



[image: image20.png]“ @opMbl ypaBHEHHUS NIPSIMOii HA INIOCKOCTH.”
Hean paboTbi:
1. ITo3HakoMuUTBCA ¢ POopMaMu 3aTaHUAMH MPSIMON HA MJIOCKOCTH.
2. Ha KOHKpETHBIX NpUMepax HaAy4UThCsl COCTABIIATD PA3IMUHbIE YPABHEHUS MPSIMOM.

Coaepxanue padoThI:
1. Ax+ By + (C =0 — ofuee ypaBHEHHE MPSIMO
a)a =0, b #0. YpaBHeHHe OnpeaeseT PsIMYI0, TApaUIeIbHYIO0 OCH a0CLUCC U MEPECEKAOIIYIO OCh
e
Y= b
OpPAHMHAT B TOUKE C KOOPAMHATOM
0) b =0, a # 0. YpaBHeHUE OIpEACIET NPSIMYIO, TTAPAJUISIIbHYIO0 OCH OPIMHAT U MEPECEKAIOIIYI0 OCh

=
i3
abcuuce B TOUKE C KOOPAMHATON
B) ¢ = 0. YpaBHEeHHE OMpenesieT NpsMyI0, MPOXOAALIYIO Yepe3 Hauaao KOOPAUHAT.
Yy—1h T — &

2 Y2—U1  T2—IT1 . ypapHeHue npsAMoii, npoxoasiieii yepes 2 ToukH (X1, y1); (X2, y2).

3T =Tp+ al, y=1yo+ ay, MapaMETPUIECKHE YPABHEHHS IPSIMOM

X—=x9 V=M
4. g g - YbaBHEHHME NPAMOH, npoxopmsiei qepes Touky A(Xo, Yoy M HANPABIIOLIKMI BEKTOP
->
a(a,s)
ANNRRARS'
S. 4 g - YPaBHCHHE IPSIMOM B OTPE3KAX

6. A(x-xy) + B(y-yy) = 0 — ypaBHEHUEe NPsAMOii, IPOXOsALIel uepe3 ToUKy A(Xo, Yoy M HOPMAJIbHBIN

BEKTOP a(A4, B)

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
I1.T. AnanacoB «COOpHHK 3a1a4 10 MaTeMaTHKe», cM. ¢Tp. 27-31,; Ne77, 84, 86, 93, 94, 97, 99, 101,
103, 106, 108, 110, 112, 114, 115.




[image: image21.png]“ KpuBble BTOPOro nopsiaka”

Hean paboTbi:

1. ITo3HaKOMUTBCA ¢ YPaBHEHUSIMH KPUBBIX BTOPOIO MOPSAKA.
2. HayuuTbcsl CTPOUTB KPUBBIE BTOPOTO MOPsAJIKA.

Coaepxanue padoThI:

Onpeodenenue Kpueoii 6mopoeo nopsioka Ha3pIBae€TCsl MHOJKECTBO TOYEK, KOOPIMHATHI KOTOPBIX

Onpeoenenue OKPYICHOCHbIO HA3BIBACTCS
reOMEeTPUUECKOe MECTO TOUEK IIOCKOCTH,
PaBHOYIAJIEHHBIX OT PUKCUPOBAHHON TOYKH,
Ha3bIBAEMOM yfeHmMpPOM OKPYKHOCTH.

(z —zg)* + (¥ — %)* = B~

Onpedenenue Inauncom Ha3bIBAETCS
r€OMETPUYECKOE MECTO TOUYEK INIOCKOCTH,
IJIs1 K&KAOU U3 KOTOPBIX CYMMa PacCTOSHUI
710 IBYX JAaHHBIX TOUEK TOH K€ MJIOCKOCTH,
HA3bIBEMBIX (DOKYCAMU IANUNCA, €CTh

BCJIMYHHA ITOCTOAHHAA.

z2 y?
atE =1

a2

Onpeodenenue ToUKH NepeceveHus SJUTATICA
C €ro OCSIMU CHMMETPUHN HAa3bIBAIOTCS
GepUILHAMY HIUTUTICA, LIEHTP CUMMETPHH -
YeHmpoM 3IUTUTICA, OTPE30K MEXKIY ABYMS
BEPLINHAMH, COACPKAIINHA (POKYCHI,
Ha3bIBACTCS 00IbULOT OCHIO FIUTUTICA,
MOJIOBUHA €r0 JAJTUHBI -- 00IbULOT HOJYOCHIO
sqnunca. OTpe3ok Mexay BEpLINHAMU Ha
OCH CHMMETpPHH, HE copepKalieit (oKyCcoB,
Ha3bIBACTCS MAJIOH OCbIO HIIUIICA, TIOJOBUHA

€ro JUIMHBI -- M0l nOYocuio. Bennunna
c
£=—
@
Ha3bIBACTCS 9KCYEHMPUCUMEMOM

JJUIUIICA.

ez’ + bry +cy*+dz + fy+g =10,
YIOBJIETBOPSIFOT YPABHEHUIO BTOPOTO MOPSIIKA

Ipumep I Hapucyiite KpUByIO
?+y -2z +6y+6=0

Pemenue. BbII[e.]'II/IB MOJIHBIC KBAAPAThI, MOJTYYUM

(z =17+ (y +3)2 =22

ﬂ-fu (1 —3:]
Hrak, neHTp OKpy>KHOCTH --
F

, panuyc paseH 2

4z% + 9y* =36
Ipumep 2 TlocTpoiiTe KpUBYIO . Haiinure
(bOKYCBI U SKCLIEHTPUCHUTET.
Pemenue. Pa3znennm obe yacTu ypaBHeHHs Ha 36.
IlonyuaeM ypaBHeHHE
2
-

32

, OKCLIEHTPUCHUTET --





[image: image22.png]IIpakTuyeckas padora Nel6
“ PemieHue KBAJPaTHBIX YPAaBHEHH € AeHCTBUTEILHBIME KO3QPunueHramu
Hean paboTbi:
Hayuurbcs pemars ypaBHEHHS ¢ AEHCTBUTEIBHBIMUA KO3 PHUIIMEHTaAMH.

Coaepxanue padoThI:
ar’+ bz +c=0 a, b, c a# 0
Peumm ypaBHeHHe , e -- BEIECTBEHHBIE YHCIIA,
D =& —4ac < 0

2

Ecnu nuckpumuHanT L) oTpHLIATENBHBIN, TO KOPHH YPaBHEHUST HAXOIATCS 110 (OpMyiam:

_—EJ-|—1,I|D|1' —b—q,f|D|i
o 20 ! )

I1
2o

Lz =

2 +2r+5=0
Ilpumep: Pemure ypaBHEeHUE :
D=4-20=-16, |D|=16.
Peuenue. HaxonuM AUCKPUMUHAHT:

Haxonum xopHu:

_ —2—+/1&

3 =—1—"Za.

I

2416
- —TYr—=

=—14%,

r,=—14+21, z,=—-1-2
Omeem: )

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. TLT.AnanacoB «COOpHHK 3a/1a4 [0 MATEMATHKEY, CM. CTP.
2. IlpaxTnueckas pabora

Pemmre ypasHeHHE

X —2x+5=0 x —4x+8=0 5x +6x+5=0 2x —x+1=0 3y +x+1=0



[image: image23.png]IpakTuyeckast padora Nel7

“ T'eomeTpu4ecKasi HHTEPHpPETALHS KOMILIEKCHOTO Yucaa”
Hean paboTbi:
1. TIo3HaKOMUTBCS C TEOMETPUUECKON UHTEPIPETALUEH KOMIJIEKCHOTO YMCIA.
2. Hayuurtbcst HAXOIUTh MOIYJIb U apTYMEHT KOMILIEKCHOIO YHcCha .

Coaepxanue padoThI:

PaccmMoTpuM Ha TIJIOCKOCTH JEKapTOBY NPSMOYTONbHYIHO cucreMy koopauHat x(Oy. Kaxnmomy
KOMILUIEKCHOMY YHUCIy zZ=a+bi MOXHO COMOCTaBUTh TOUKY C KOOpPIWHATAMU (a,b), n HAOOOPOT, KaKaoH
TOYKE ¢ KOOPJAUHATAMH (C,d) MOKHO COMOCTABUTH KOMIUIEKCHOE YHCIIO W=C+di.

Takum oOpa3zoMm, MeXIy TOYKAMH TUIOCKOCTH M MHOXKECTBOM KOMIUIEKCHBIX YHCEJN YCTaHaBJINBACTCS
B3aUMHO OJHO3HAYHOE COOTBETCTBHE. 1I03TOMY KOMIUIEKCHBIE YHCIIa MOXKHO H300paXkaTh Kak TOYKH
TIOCKOCTH. [110CKOCTh, Ha KOTOPOH M300pakar0T KOMILIEKCHBIE YHCHIa, OOBIMHO HA3BIBAIOT KOMMIEKCHOT
HI0CKOCHBIO.

Ipumep 1: W300pa3zuM Ha KOMIUIEKCHOM
MIOCKOCTH YUCHa: z;=2+1, z,=31, z3=-3+2i, z4=-1-i,
Z 5:-3

OnHako Hame KOMIUIEKCHBIE YHCNAa M300pakaroT B
BU/IE€ BEKTOpa C HadajoM B Touke (), a UMEHHO,
KOMILIEKCHOE YUCIIO z=a+bi nzodpakaercs paamyc-
BEKTOPOM TOYKH C KoopauHatamu (a,b). B sTom
ciydae u300paKeHHe KOMILUIEKCHBIX UHCeNl U3

npeabIAyINero npumepa OyaeT TakuM:

OtmeruM, 4YTO U300paKEHHEM CYMMBI [IBYX
KOMITJICKCHBIX HUCECJII z, W ABJISACTCA BEKTOp,
PaBHBIIl CyMMe BEKTOPOB, M300paXKalOIUX YKHCIa Z
n w . Hupivu CJIOBAMU, npu CJIIOKCHUU
KOMIUJICKCHBIX YHUCEJ CKIAAbIBAOTCA U BEKTOPBI, UX
n300pakaromIve.




[image: image24.png]Ilycte KOMIUIEKCHOE 4YMCIO z=a+bi m300pa)kaercss panuyc-BeKTOpoM. Torma AJMHA 3TOrO BEKTOpa

_ 2 2
HA3bIBACTCS MOOY/IeM YUCHa 2 U 0003HAYAETCsl |Z | . 3 pucyHka 04eBHUIHO, YTO |Z| =va +b

Puc. Moay s u apryMeHT
Vroj, o0pa3oBaHHBIA PagMyC-BEKTOPOM 4YMcia 2 ¢ ocbio (X, Has3bIBAETCS APSYMEHMOM 4YHuclIa 2 |
obo3Havaercs arg z. APryMEHT YUCjIa ONPEeNseTcss He OJJHO3HAYHO, a ¢ TOYHOCTBIO JIO YHCIIA, KPATHOTO
27 . OngHako, OOBIYHO apryMeHT yKa3bIBalOT B nuamnaso”e ot 0 1o 27 wnu B AMAnNasoHe OT —7 10 7 .
Kpome Toro y uncna z = [ aprymeHT He orpenesieH.

Ha puc. arg z paseH yriy ¢ . Y3 TOro e pHCYHKA OUEBHIHO, uTo 8P = o
C MOMOIIBIO 3TOr0 COOTHOIIEHHUS] MOKHO HAXOIUTh APIyMEHT KOMILIEKCHOTO YHCIIA:
b b
arg z = arctg — arg z = w + arctg —,
a a

HIn

npudeM nepsast popMyiia JEHCTBYET, €CIIM N300pakKeHNe YNCIa 2 HAXOAUTCS B IEPBOH HITH YETBEPTON
YEeTBEPTH, & BTOPAsl, €CIIH -- BO BTOPOIl uin Tpetbeil. Ecin =0, To KOMITJIEKCHOE YUCIIO H300pakaeTcst

T
BekTOpoM Ha ock Oy ¥ ero apryMeHT paBeH & WM -~ |
2 2

V3

1
Ipumep 2: HaliguTe MOIyJb U aPTYMEHT KOMIUIEKCHBIX YUCEN: z;=-1+1, z)=4, z3= 5 —1

2 ’
Z4:5i, 25:-2-3i
Peutenue. 3anuiem yucna co CTpPOrMM yKa3aHUeM AEMCTBUTEIbHON U MHUMOM YacTH:
. _ 1 V3
a=-1+L, z=4+0, m=—3+|(-—% |4 |
z4=0+51, z=-2+4 [—3]3
Torpa naxogum:
1 w 3w
zl=4(-1)2+12= V2, argz =w+ Emtg_l — o — “1 — I’

Zn

0
=44+ 02 =4, argz = ﬂ,r::tg_—l = [



[image: image25.png]I T AW
T3 Ty
zg| = V0?4 52 =5, &rgzu‘:%;
—3
Z| = A/ [—2]9 + [—3]3 =+/13, aIgazs =7+ arctg = = 7 4 arctg 1.5.
arctg 1.5
B nocnennem ciiydae MOKHO BBIYUCIUTD C TIOMOIIBIO KAJIBbKYJISITOPA U 3aMucaTh

arg zs =~ 4.1244

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. TLT.AnanacoB «COOpHHK 3a/1a4 [0 MAaTEMATHKEY, CM. CTP.
2. IlpaxTtuueckas pabora

CamocrogrejabHas padora no reme: «l eoMerpHYecKoe H300PAKEHHE KOMILIEKCHBIX YHCE»
«3» «@d», «5»

1. HaiianTe MOAY/IL KOMILIEKCHOTO 9ICJIa
z=i (3+4i)(—1+3i)
ZzI=—

z=—i S —4+6i
z=1-2i z=2+3i (2+1)(3—2i) 6—8i

2, H300pa3uTe TeOMETPIIECKH CYMMY JBYX KOMILTCKCHBIX YHCE/T 2. Uro npeacTaBJisieT reOMeTpHYeCKi MHOKECTBO BCeX
KOMILIEKCHBIX "Hces Z = X + Vi

3. Haiignre apryMenT KOMILIEKCHOTO YHCJIA

1 Bapuanr 2 papuanr

Zl=2+3i;22=1—5i lez—i;22=—1+2i

23 +6i

V3-i




[image: image26.png]IIpakTuyeckas padora Nel8
“ JleficTBUSI HA/X KOMIICKCHBIMH YU C/IAMH, 32JAHHBIMH B TPUTOHOMETPHYECKOM

(popMe: yMHO:KEHHUE H CTCNECHD ~
Hean paboTbi:
1. Ha KOHKPETHBIX IIPUMEPAX HAYUUTHCA YMHOXKATh U BO3BOAUTHL B CTCIICHb KOMIIJICKCHBIC YHMCJIA .
2. [ToznakomuThCs ¢ hopmyoit Myaspa.

Coaep:xanue pa0doThI:

o Tpuronomerpuyeckasi popmMa KOMIIEKCHOI0 YHCJIA
z=r(cosp +isinp). (YKazamnue yucia no O8ym e20 XapaKmepucmukam.

MOOYIIO U Qp2yMeHmy)

7=a+bi AJdareopanueckaa gpopmMa KOMILIEKCHOI0 YHCJIA

Sameuanue Tlpu 3amucu yucna B Tpuronomerpuueckoi popme HEJIb3 S BbIUHCIATE 3HAUEHUST COSY
U sing , MHa4Ye MBI [IOTEPSIEM SIBHOE YKa3aHHE apryMEHTa 2 U CHOBAa BepHEMCsI K anredbpandeckoit opme.
Kpowme Toro, eciu yrofi¢ nonay4uics oTpuLaTenbHbIM, TO 3HaK «-» HEJIb3S BbiHOCUTH 3a 3HaK CHHYyCa
u HEJIb34 yOupate ero noj 3HaKOM KOCHHYCA.

z122 = rir2(cos(@n + w2) +asin(p1 + w2)).

Ilpu ymnoorcenuu KOMRIEKCHBIX YUCEL UX MOOY/IU

£Z3| =T1T2 = |Z1||Z2|,
REPEMHONCAIOMCA, A APCYMEH B CK/1AObL6AIOMCA.

arg(z122) = 1 + 2 = arg z1 + arg z,

T T
7 . . T . .
Ilpumep I: Bpraucnure zi°z:, €CIH zl=2~(cos?+1~sm?) u z,=2-(cos Eﬂ-sma)

T 7 T 7 Sx bV 4
: cz2=2-2)-(cos(—+—=)+i-sin(—+—))=4-(cos— +i-sin—
Pewenue: z-z2=2-2)-( (3 2) (3 2)) ( 5 6)

Hpumep 2: Boraucnute zi , eciu z=1-i.
Pewenue. Haxonum TpUroHOMeTpHUECKYIO (POPMY UUCIA 2!

Pl = Vi, pmags=T, 2= v3(cm(-T) tisin(-T)).
ITo popmyne Myaspa
B [ﬁ)ﬁ b - B . Yot tis o
Z = _ _ — | in [ — .
cos ) +:sin ) cos 5 is :
Ilepexonnm k anrebpamdeckoii GopMe, BBMHUCISA KOCUHYC U CHHYC: 2" = 8.

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. TLT.AnanacoB «COOpHHK 3a/1a4 [0 MATEMATHKEY, CM. CTP.
2. IlpaxTtuueckas pabora

Jeticmeus ¢ KOMIIEKCHBIMU YUCTAMU, 3ANUCAHHBIMU 8 MPUSOHOMEMPULECKOIL hopme
«3» «4», «5»
1 BapmanT 2 BapHaHT 1 BapmanT 2 BapHAHT

5
1. Hasimure 2122, 21
_ T T T ]




[image: image27.png]IIpakTuyeckas padora Nel9
“ JleficTBUSI HA/X KOMIICKCHBIMH YU C/IAMH, 32JAHHBIMH B TPUTOHOMETPHYECKOM

(popme: neseHne, KOpeHs ”
Hean paboTbi:
Ha KOHKPETHBIX IIPUMEpPaxX HAYUUTHCA YMHOXKATh U BO3BOJAUTD B CTCIICHb KOMIIJICKCHBIC YKUC]IA .

Coaep:xanue pa0doThI:

z1° z2= 112 (COS(@, — @,) +i-sin (¢, — @,))

Ilpu Oentenuu KOMNIEKCHBIX YUCE UX
MOOyu Oelsmes 00UH Ha OpYy2oil, d
apzyMeHmosl GulYUMAIOMC

Kopenv uz nemnyneeozo komniiekcnozo
YUC1a 0OHOZHAYHO Onpedelunt
Heawza. On ecezoqa umeem cmobKo
3HAYEeHUIl, KAKOBA €20 CIMENEHb.

Z1 T . . _ T .7
Ilpumep [: Bpruucnure — , eciu zl=6~(cos? +z~sm?) u z,=2-(cos Eﬂ-smg)
zZ2

Pewsenue: j— = (6+2)-(€OSC- ~ ) +i-Sin( = 29) = 4+ (oS +1-sin(-2).

Lpumep 2: Haiinure KOpHU ypaBHEHUS
—-1=1. [CDST.' + isinﬁ'),
Pewenue. 3anuniem 9ucio -/ B TPUTOHOMETPUIECKOH (opMme:

v+ 2xk | w4 2wk
z=v1 (CDET—I—szT) Jk=0,1,2,3.

p=1 v =m
TO €CTh , . Torma
IMpu k = Ononyuyum: 21=COS%+i'Sm%=%+i'%
37 3z 2 W2
IMpu k = 1nonyuum: z2=COST s = —
Sz, hY/4 2 \/5
IMpu k = 2nonyyum: Z3= 0SSN m =
T . T 2 . \/5
IIpu k = 3 nonyuum: 24:0057——z-sm7:7—1-7

3aganus Aas camMocTosITeILHON padoThI:
1. TLT.AnanacoB «COOpHHK 3a/1a4 [0 MATEMATHKEY, CM. CTP.
2. IlpaxTtuueckas pabora
,Zleﬁcmsuﬂ C KOMRJIEKCHbIMU HUC1AMU, 3ANUCAHHBIMU 6 MPUSOHOMEMPUUECKOU (hopme

1 BapuasT 2 BApHAHT 1 BapuasT 2 BapHAHT

. Z1 3
1. Haiimure — , N Z2

v . T
=4-(cos —+i-sin—
Z1 ( 3 3)

v v
=2-(cos —+i-sin—
Z2 ( P 2)




[image: image28.png]IIpakTuyeckas padora Ne20
“ ITokazaTeabHas (OpMa KOMILICKCHOTO 4mc/aa ”
Hean paboTbi:
1. TTo3HaKOMHUTBCS C MOKa3aTeabHOH (POPMOI KOMIUIEKCHOTO YHCIIa
2. Ha KOHKpEeTHBIX IMPUMEPax HAYYUTHCS MPEIACTABISTh KOMIUIEKCHBIE YHCIIA B TTOKA3aTeIbHOH popme

Coaep:xanue pa0doThI:

z = T’
“ IokazaTenbHasi popMa KOMILIEKCHOT0 YHCJIA

z=—141
Lpumep 1: Tlyctb . Hamummre mokaszaTtenbHy0 (GOpMy HUCTIA Z.
Pewenue. Haxogum Monyib 1 apryMeHT YHCTA!
3
T = |z =\/§, = argz = T

CJ'IGI[OBaTeJ'IbHO, IoKasaTcjabHas (1)opMa KOMIIJICKCHOI'O YHCJIa TaKOBA.

ax 4
= 4/2e 4",

=

Ipumep 2: KoMIieKCHOE YMCIIO 3aMMUCAHO B MTOKA3aTeIbHOM (hopme

iy
z = Jee’,

Haiinute ero anrebpaudeckyro Gopmy.

T T 3
3‘=2(coﬁg+ising)=2 %

1

Hrak, anrebpandeckast popma duca:

3anaHus 1Jisl CAMOCTOSTEIBLHON padoThI:
1. TLT.AnanacoB «COOpHHK 3a/1a4 [0 MATEMATHKEY, CM. CTP.
2. IlpaxTtuueckas pabora
IlpeacTaBbTe KOMILJICKCHOE YHCJI0 B IOKA3aTeJbHOI Qopme:

«@d», «5»

Z_2J5+6i

N

23 +6i
—3+i




[image: image29.png]IIpakTuyeckast padora Ne2l
“ IIpu3HaKu cpaBHeHHs ”

Hean paboTbi:
1. Ilo3HaKOMMTBCS C IPU3HAKAMU CPABHEHUS ISl ONPEAEIEHUs CXOAUMOCTH Psaa.
2. Ha KOHKpeTHBIX IPUMEpPax HAYUYUTLCA NPUMEHTh IPU3HAKY CPABHEHUS [JISl ONPENEIeHUs
CXOIMMOCTH psifa.

Coaepxanue padoThI:

Z an , 2by
n=1

PaCCMOTpI/IM ABAa YHUCJIOBBIX PAlda ¢ HCOTPHULATCIBbHBIMHA YJICHAMU n=1

, 4n=0,0,20 Ecau npu

o]

Y a

BCEX N, HAYMHAS C HEKOTOPOTO HOMEPA, dn= by, TO U3 CXOMUMOCTH PsAfid |

CIEAy€T CXOOUMOCTDb
o o ®

b b, Z_:an.

psna ;7" . Haobopor, u3 pacxomumocTy psina ;" CIeAyeT pacXOMMMOCTb PAfa ;|

a
Im 2=¢c#0,c#©

n—o fj
2. Ecam st Takux ke ABYX PsSIAOB it , TO 00a psifia WA CXOISITCS WU
PacxoAsTCA OJHOBPEMEHHO.
. . ol . a>1 a<1

OGoOLIEHHBIH rapMOHUYECKUH psan 7=1 , KOTOPBII CXOAUTCS TIPU u pacxoaurcs pu ¢ =1L unu

o

n

2.aq 4 < g>1

reoMeTpuYecKuii psiy =1 , KOTOPBIN CXOAUTCS NpU 1/1 pacxomuTcsa npu £ T .
iol I 1 1 L1 1 N 1 N

Ipumep 1: UccnenoBath Ha CXOOUMOCTD PSIT =57 3 5 9 17

1 51
— nx1 o
TR 2 , A pan =5
CXOIUTCSl KaK psn OECKOHEYHO YOBIBAIOLIEH TIeOMETPHUYECKOW MPOrPecCHH, TO HCXOAHBIM PsIl TOXe
CXOJIUTCA.

Pewenue. VUccnenyem psn no nepsoil TeopeMe cpaBHeHus. [lockonbky

o 1

1 1
Ipumep 2: WccnenoBats Ha CXOOUMOCTb PSIT Z “n—1 5

1
811

1

5"

0.¢]
Pewenue. CpaBHUM JaHHBIN Psii C TAPMOHUYECKUM PSIIOM Z

n 1 1 o
}g}) V— _,lffolo 1 3 (0 <§ < +°0j . B cuny BTOpOH TeopeMbl CpaBHEHHs OH pacXomuTcs (T.K.pacXOAUTCS

TapPMOHHUYECKHH Psi).
3anaHus AJisl CAMOCTOATEIbHON pabdoThI:
1. TLT.AnanacoB «COOpHHK 3a/1a4 [0 MATEMATHKEY, CM. CTP.
2. IlpaxTtuueckas pabora

HcecenenoBars psaa HA CXOOHMOCTD:
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“ IIpu3naxku Komn u lanamobepa ”

Hean paboTbi:
1. Tloznakomuthcs ¢ mpusHakamu Komm u [lamambGepa.
2. Ha KOHKpEeTHBIX MpUMepax HayuuThbCs IPUMEHATh JaHHbIE IPU3HAKU [UJIsl UCCIIEIOBAHUSA psAla Ha
CXOAUMOCTb.

Coaepxanue padoThI:

HpusnHak Jlanambepa. (PKan Jlepon HanambGep (1717 — 1783) — ppaHIy3cknii MATEMaTHK)
Ecnu 0ns pada Y u, ¢ RONOICUMENbHBIMIU HICHAMU CYUecmeyem makoe yucio <1, umo Ons ecex

un+1

00CMAamMoOYHO 60TbULUX N GBINOTHAECNICSL HEPABEHCIBO < g, mo psi0 ¥y, CXOOUMCSA, eciu Jce Ol 6cex

n

O0CMAMOYHO OONBULUX N BLINOIHACMCA YCa0sUe "r 5 | MO PO Yy, pacxooumes.
U

n

Ipuznak Komu (panyukaabHbI DPU3HAK)

Ecnu ona psioa Zun C HEOMPUYAMENLHBIMU YIEHAMU CYUIeCmeyenm maKoe Yyucio g=< 1, umo 0.5 ecex

OOCHAMOYHO DONLUUX 1 GBINOIHACHICA Hepasencmeo ",[un < q,

mo psi0 Zun cxooumcs, eci duce Olsl 6cex OOCMAMOYHO GONLUIUX 1 GLINOTHACCS HEPAGEHCMBO

(/Z >1, mo pso Zun pPacxooumcsi.

o (2n* +1)
Lpumepl: OnpenenuTb CXOAUMOCTb psifia Z(n—j :

~\3n° +5
2n® +1 o
lim 2/u = lim " =lim n- _ < -1 BbIBOA: psA CXOAUTCA.
e VT o3t 45 w53

* N

Ipumep2: UccnenoBaTh HA CXOOUMOCTD Psifl ,,Z=:1 /3,, .

Pemenne. 1o npusnaky Hanambepa psi CXOIUTCS, TaK Kak

n 1
n 5 1+—
i 1 DS 3T ) T 1
n0 Y, n—>0 3n+1 N B0 3%}1 noo f3 ’3

3agaHusi AJisl CAMOCTOSITEILHOM PadoThI
1. ILT.AnmanacoB «COOpHHK 3a1a4 IO MaTeMAaTHKe», CM. ¢Tp.240-245, Ne6, 7,9, 24, 25, 30, 32, 36
2. Ilpaktuyeckas padora

1 papuanr

1. HaiiTu 001nuii wieH 4incja0Boro psaia
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“ IIpu3naxk JleiiOnuua ”

Hean paboTbi:
1. TlozHakomuThCs ¢ mpu3HakoM JleitOHuma.
2. Ha KOHKpeTHBIX IPUMEPax HAYUYUTLCs NPUMEHSTh AJAHHBIN NPU3HAK [JI UCCIEAOBAHUS Psia Ha
CXOJUMOCTb.

Coaepxanue padoThI:
PaccMoTpuM 3HaKOUEpENYIOIIUICS PAT

io:(—l)nﬂvn =V|—Vy +v3—...+(—1)n+lvn+... , (1)
n=l1

rne v, >0Vn  Pan (1) cxomurcs, ecnu V,q <V, >0Vn pu V]g?ovn =0 Psin Buma (1), ynoBieTBOpSIFOIINIA

YKa3aHHBIM YCJIOBHUSIM, Ha3bIBAETCS PANOM JICHOHHIIEBCKOrO THIA WK JIeHOHUIEBCKUM psimoM. OCTaTok

J'IGfI6HPILI€BCKOFO pgdaa UMEET 3HAK CBOCTO IMEPBOr0 Yi€HA M MCHBIIEC €ro 1o AOCOJIFOTHOM BEJIMYMHE!

§: . )n+l 1
IIpumep 1: Viccnenosatb Ha CXOMUMOCTD P < ln(n +1) .

% % >
Pemenue. Ilo npusHaky JleliOHWIA MaHHBIA P  CXOOUTCS, TakK Kak Y () R u

e 1
lim————=0 >—— .
30 1n(n+1) . Ho psn 13 abCOMOTHBIX BEMMYMH < ln(n o 1) pacxomuTcs Mo NMepBOi TeopeMe CPaBHEHMH,

1 1 > 1

)> n+l- @ PR, 41 SIBIBIETCS PACXOMSIIMMCS, YTO HETPYAHO IMOKA3aTb MyTEM

ubo ln(n +1

CPaBHCHUA €T0 C TapMOHHUYCCKUM PAOOM. HTaK, I[aHHbeI pAa CXOAUTCA.

3agaHusi AJisl CAMOCTOSITEILHOM PadoThI
I1.T. AnanacoB «COOpHHK 3a7a4 MO MaTeMaTHKe», cM. cTp.240-245, No



[image: image32.png]IIpakTuyeckas padora Ne24
“ YucsieHHoe HHTErpuposanue. Cnocod npsgsMoyroJibHUKOB ”

Hean paboTbi:
Ha xOoHKpeTHBIX MpUMepax HayYUThCS MPUOIMKEHHO BBIUNCIATD OMPEAeIEHHBIH HHTErPall C MOMOIIBIO
croco0a MpsiMOYTOJIbHUKOB.

Coaepxanue padoThI:

ITyctb TpebyeTcst onpenenuTs 3Ha4YeHNe HHTerpana (PyHKLIUN Ha OTPE3Ke [a._. '5]. DTOT OTPE30K EIUTCS

b—a
Ax = :
Toukamu +03 F1y « «+ 3 Fn—1; Fnya 71 paBHBIX OTPE3KOB JIMHOI n O6o3Ha4nM depes3
Yo, U1y - -+ 3 Un—1, Unsnauenne pynkiuu f(z)g toukax L01 L1y -+ +y In—1y Tn- fapee cocrasmsiem
cymmbl Y0 Ar+ 1y Az + ...+ Yn1 Az + y, Az, Kaxnas u3 cyMM — MHTErpajibHas CyMMa

ISt f (I)Ha [a'.' b]I/I MIO3TOMY NIPUOIIMKEHHO BBIPAXKAET MHTErPaL.

Ecnu 3anannas GyHKINS — MOJOKUTEIbHAS M BO3PACTAIOIIAS, TO 3Ta (JOPMYJia BEIPAKAET IUIOIMAAb
CTYMeHYaTON (PUTYPBHI, COCTABICHHOHN M3 «BXOMSAILINX» MPSIMOYTOJILHUKOB, a popMyia
Iy
b—a

L
BbIpa’kaeT IUIOLIAb CTYIIEHYaTOH (PUTypBl, COCTOSIIEH 13 «BBIXOISAIINX» MPSMOYTOJBHUKOB. UeM MeHbIIe

AJIMHA OTPE3KOB, HA KOTOPBIC ACIIUTCA OTPE30K [ﬂ-_. b , TEM TOUYHECC 3HAYUCHUEC, BBIYUCIIACMOC T10 3TOH

(dbopmyie, ICKOMOTO UHTETpaia.

b—a

- (Yo+y1+ .-+ Yn1)-

(1 +yo+ ..+ yn)

i

[pumep: Beraucaum no GpopmyJie IpsMOYTrOIbHUKOB MPH 7 = 2 HHTErpal
/2

I:fsin{a:}d:t::l
0
B nanHOM ciyyae

Py =T(sin(})+sin(3T}) = 1.026172
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“MeToabl HHTEIPUPOBAHUS”
Hean paboTbi:
Ha xoHKpeTHBIX MpUMepax HAyYUThCS HAXOAUTh HEONPEACTICHHBIN HHTETPall Pa3IMdHbIMHU CITOCOOAMU

Coaepxanue padoThI:
Tabnuya unmeepanos

. 1 - ] 7 dx _igx+ C ; J. dx larclgx+ C
= +C,(n#— === B e
I.IX P ,( ) sin’x a2+x2 a
2. [dx=x+C 8. [1gxdx =Incos x|+C s dx 1, Ja+x| .
. 2 2 A
ctgxdx = Inlsin x|+ a-x 2a |la-x
3 [ & Cmxsc 9. Jetgrds =lnfsina]+ C N
X x x .
10. fe dx=¢ +C 5 [—=——= =arcsin x+C
4. [sinxdx = —cos xdx i J /l_xz
— “de=4_4C
5. fcosxdx-smxdx 1L J.a Ina 6. j—jx = — arcsin = + C
dx dx a—x a
6. =i1gx+C 12. | =arcigx +C
Ccos X IR

Memoowst unmezpuposanus

1. HemocpencTBeHHOE HHTErPUPOBAHUE

ITOT COCO0 MHTETPUPOBAHUS MPENTIONAraeT TAKOE MPEo0Pa30BaHNE MOABIHTETPATBHOHN (PYHKLIUH,
KOTOPOE MO3BOJIIIIO ObI HICTIONB30BATh [JIs1 PEIIEeHNs TAOIIUHbIE HHTErPAIIBL.

3 )
Ipumep 1: Borucure | (x° —3x +sin x)dx
Pewuenue: [ BEIMUCIIEHUS] MHTETpajia CHa4Yaj1a BOCTIONB3YeMCs 2 U 3 CBOMCTBAMH HEONPENEICHHOTO
UHTErpaja, a 3aTeM npuMeHnM | 1 4 TabauHbIe HHTETPaIbL:

3+1 1+1

3_3x+sinx)dy = [ v =3 [xdx + [sinvdx=X——3. X _cosx+C=
J&x e =[x ] ] 341 141

N

X 3
= cos x+C
4 2%

2
3+2x—x
Ipumep 2: Borancaure j—x dx
Pewenue: 1 BBIMMCIIEHUS] UHTErpajia CHavYaJIa KayKAbIN YIEH YUCIUTENs MTOWICHHO Pa3IeInM Ha
3HAMEHATENb, 3aTEM BOCIOJB3YEMCs 2 U 3 CBOMCTBAMU HEONPENEIEHHOIO HHTErpaia u npumMeHumM 1 u 3

TaOJIUYHBIE HUHTErpaJIbl

2 2
j3+2x—x ;bj:J'deJrJ.gdx—J'x—dx:3-.|.ﬁ+2-_|.dx—_|.xdx:31nx+2X—%'x2+C
X x X X *

2. Meton 3amMeHbl NEPEMEHHOM (METO/T TOJICTAHOBKH)

On sBisercs omHMM 13 HamOonee >(P(EKTUBHBIX M PACIPOCTPAHEHHBIX TPUEMOB WHTETPHPOBAHMS,
MO3BOJITFOIMX BO MHOTHIX CIIY4asiX YIPOCTHTH BbIUHCIEHHE HHTerpasa. CyTh 3TOr0 METona COCTOMT B TOM, UTO
NyTeM BBEICHHS HOBOH IEPEMEHHON HMHTErPUPOBAHUS 3aaHHBIA WHTETpall CBOAWTCS K HOBOMY HHTErpaiy,
KOTOPBIH JIETKO BBIMUCIIAETCS] HEIOCPEICTBEHHBIM HHTETPHPOBAHUEM.



[image: image34.png]Mpumep 3: Beraucnnre [(3x—4)dx

Pemenve: BeeneM HOByro mepeMeHHyto [ = 3x-4, torma df=t"-dx=3x—4)-dx=3dx, orkyna dx= %

IToxcTaBuM HOBYIO IEPEMEHHYIO B HHTErpas (BMECTO BBIPAKEHHs 3X-4 MOICTABUM #, BMECTO dx IOJACTABUM

dt
3

4
JGx—dyas =i L=Lsc

Jlanee HY>KHO BEPHYTBCS K IMEPBOHAYAIBHOM epeMeHHOH. J[Jist 3Toro caenaem oOpaTHyro 3aMeHy (BMeCTo ¢
NIOJICTaBUM BbIpaskeHUe 3x-4), IOJy4YHM OKOHYATENbHBII OTBET.
4
3x—-4
Gx—4) -

JBx—dya ==
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Bapuanr 1
sk 3+2x x x 2_Tx+12
a)jl-l-xz
0) (x> —3x+sin x)dx 5) I _2x+_)dx 5) Iz‘/— 3y’
B) J(2x+1)’ B) [(3x—4)’ _sinxdx
2+ x 2+3cosx
. costdt .
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