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BBenenune

VYBaxkaeMblil CTyAeHT, Bbl Ipuctymaere K H3y4YCHHIO METOAUMYECKUX YKa3aHWM Uit
MpakTH4YecKuX 3aHaThil o aucuuiinae EH.01 DnemeHTsI BbicIiel MaTeMaTUKHY.

JlaHHBIH Kypc JaeT BO3MOXKHOCTb YCBOMTb OCHOBHBIE IOHSATHSI JIMHEHHON anreOphl,
AHAIUTUYECKOU TrEOMETPHH, MaTEMaTHYECKOT O aHaJIn3a, TEOpUU OOBIKHOBEHHBIX
Qg QepeHIraTbHbIX ypaBHEHUH, TEOPUN KOMIUIEKCHBIX YHCEI.

N3yuenne naHHoro Kypca OyJeT crnoco0cTBOBaTh NPUOOPETEHUIO HABBIKOB PEILEHUs 3a/1a4 BhICHIEH
MaTEMAaTHUKH.

JlaHHBI Kypc cOCTaBlieH B cooTBeTcTBUM ¢ TpeboBanusamMu OOIl mo gucuuruiMHe

MaTeMaTUYeCKOro M OOLIero ecrecTBeHHOHaydyHoro ydeOHoro uukia EH.01 Dnements! Bbiciiei

MareMaTukH 1o crienuaibHocTH 09.02.04 MHpopMannoHHbIe CHCTEMBI (ITO OTPACIISIM).
Heab u 3agaun ocBoeHus: TucuuLuinabl EH.01 DjieMeHTHI BbICHIEH MaTeMaTHKH
B pe3ynbraTe u3yueHuUs TaHHOW TUCIUIUIMHBI BBl JOMKHBI

yMeTb:

e BBINOJHATH ONEPALMU HAJ MATPULIAMHU U PELIATh CUCTEMbI IUHEHHBIX YPABHEHUN;
e TPUMEHATH METOJbI AU (HEepPeHIINATEHOTO U HHTETPAIbHOTO NCUNCIICHUS;

e pemath quddepeHnnaIbHble ypaBHEHUS.
3HATh:
e  OCHOBBI MAaTEMaTHYECKOTO aHAJIN3a, TUHEHHOM anreOpbl M aHAIUTHYECKON reOMEeTpHH;

e OCHOBBI AU(PPEPESHINATHHOTO U UHTETPATLHOTO HCYUCIICHUS.

Komnerennun oOyuawmerocsi, popmupyembie B pe3yiabrare ocBoeHusi aucuumianabl EH.01
DJleMeHTBbI BbICIIEel MaTeMATHKH

[Ipouecc wuzyuenuss gucuuruinHel EH.01 DneMeHThl BbICHIE MaTeMaTHKH HampaBjieH Ha
dbopMHpoOBaHUE CIAEAYIOIMX KOMIIETeHIIMH B cooTBeTcTBUM ¢ mporpammoirt dI'OC CIIO mo
cneuuansHoctd 09.02.04 MHpopManmoHHbIe CHCTEMBI (TI0 OTPACIIAM):

OK 1. Ilonumate CyIIHOCTh U COLMANIBHYIO 3HAYMMOCTb CBOEH Oyayluei npodeccuu, mposBiIsITh K
HEl yCTOWYMBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTb, BBHIOMPATh TUIIOBBIE METOABI U CIOCOOBI
BBINOJIHEHUS TPO(PECCUOHATIBHBIX 3314, OLEHUBATh UX Y3PPEKTUBHOCTb U Ka4ECTBO.



OK 3. HpI/IHI/IMaTL peumicHuA B CTAHAAPTHBIX M HCECTAHAAPTHBIX CUTyalUsIX W HECTU 34 HUX
OTBETCTBCHHOCTbD.

OK 4. OcymiecTBisiTh MOWCK M HCHOJIB30BaHWE WH(POPMALNHU, HEOOXOTUMON i 3(P(PEKTHBHOTO
BBITIOJTHEHUSI TPO(ECCHOHATBHBIX 3a/1a4, MPO(ECCHOHATFHOTO W JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonws3zoBath WHDOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTHH B TPO(EeCcCHOHATBLHOM
JACATCIIbHOCTH.

OK 6. PaboraTh B KOJJIEKTHBE M KOMaHe, 3((EeKTUBHO OOIIATHCS C KOJUIETaMHU, PYKOBOJCTBOM,
NOTPEOUTEIISIMH.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4WIEHOB KOMaHIbl (IIOJYMHEHHBIX), PE3YyJbTaT
BBINOJIHEHUS 3aJaHUH.

OK 8. CamocrosiTeIbHO OIpEeAeNaTh 3aaduu MPOoGEeCcCHOHATBHOTO W JIMYHOCTHOTO pa3BUTHS,
3aHUMAaThCA CaM006p8.30BaHI/IeM, OCO3HAHHO IJIAaHUPOBATH MTOBBIICHUEC KBaHI/I(I)I/IKaI_[I/II/I.

OK 9. OpueHTHpOBaThCS B YCIOBUSX YacTOMl CMEHBI TEXHOJOTMH B MpodecCHOHATbHON
JIeSITEIIbHOCTH.

[1IK 1.2. Pa3pabarsiBaTh cXeMbl HU(POBBIX YCTPOHCTB HAa OCHOBE HMHTETPAIBHBIX CXEM pa3zHOU
CTETIICHU MHTErpaliy.

IIK 1.4. IIpoBoauTh U3MEPEHHUS MAPAMETPOB MPOCKTUPYEMBIX YCTPOMCTB U ONMPENETATh MOKa3aTeNIN
HAJIeKHOCTH.

1K 2.3. IIpuMeHsTh METOAMKH TECTUPOBAHUS pa3pabaThIBAEMbIX MPHIIOKEHHHN.
AJITOPUTM BBINIOJTHEHUS NPAKTHYECKUX 3aHATHI

[Ipu BBINOJHEHUH IPAKTUYECKUX 3aHATHI CIIEAYET IPUIEPKUBATHCA CIECIYIOIIETO aJropurMa
JIEUCTBHIL:

1. O3HaKOMUTBCS C PEIICHUEM TUIOBOM 3a/1auu;
2. BBIMONTHUTE MIPEJIOKEHHBIE 3a]]a4 10 00pasily;
3. BrimosiHeHHBIE PaOOTHI HEOOXOIUMO TIPEIOCTABUTD MPEIOIaBATENI0 B TUCHLMEHHOM BHJIC.

Pa3nen 1. DineMeHTHI JTMHEHON aaredOphI
Tema 1.1 MaTpuusl u onpeaeauTeIn
IIpakTuyeckoe 3ansaTue Ne 1. /leiicTBUSA HAl MATPULIAMH.
ey 3ansitus: HayuuTbes BHINONHATE AEHCTBHSI HAJl MaTPULIAMU.
Xona 3aHATHSA

I. O3HaKOMMTBHCH ¢ MPUMEPAMU BbHINOJHEHUS 1eiiCTBUIA HAl MATPULIAMHA



Ipumep. Haiitu MaTpuily TpaHCIIOHUPOBAHHYIO JaHHOM.
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- HEJIb34, T.K. pa3Mepbl MaTPUL] Pa3IMYHBI.
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Jlerko mpoBepHTh, YTO CIIOKCHUE MATPHIL ITOTIUHICTCS CIISAYIONUM 3aKOHAM: KOMMYTaTHBHOMY
A+B=B+A u accounatuBHomy (4+B)+C=A+(B+C).
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3. -1 -2 Haiitu C=—3A4+4B.

Marpuiy C HaliTU HEJb34, T.K. MAaTPULIbI A U B UMEIOT pa3HbI€ pa3MephI.



1. Ilycts

Haiitu anemeHTsI ¢, ¢23 U ¢2; Matpulibl C.

2. Haiitu npousBeieHUE MaTPHUIL.
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2. BbIOJHHTS cieaylolHe YIPaKHeHUs

1. Boraucouts matpuiy ©=84-2 rye
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5. Jansl MmaTpuisl “4u E. Haiitu €=-1034-B) ecyy

6. Haittu matpumy C=A+4E,rpe 4- HEKOTOPOE YUCIIO, E- equHNYHAS MaTpHIla, < - 3a7aHHas

MaTpuIia.
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Berunciutp © =4~ 4E qpy 4=5.
9. Maubl Matpuisl Au B . Haiitu Marpuiy ©=4%E | ecim BO3MOXKHO.

IIpakTuueckoe 3ansaTue Ne 2. Boruuciaenue onpeaenuresieii. Haxoxnaenue o0paTHoii MaTpUIbI.

Henu 3ansaTus: HayduTbCs BEIYUCIIATH ONPEACIIUTENH, UCIIONb3Ys ONIPEACICHUE U TEOPEMY O
paznoxeHnu. Hayuntbcs HaX0AUTh 0OpaTHYIO MATPHILY.

Xoja 3aHATHA:



1. O3HAKOMHUTBHCH C IPUMEPAMH BbIYHCJICHHUS ONpeAeIuTe el H HaX0KAeHUs 00paTHOM
MATpPHLBbI

IIpumepsl. Beruuciauts onpenenuTeny BTOPOro nopsaKa.
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IIpumepsbl. BorancnuTh onpeneauTens TPEThHEro mopsaKa.
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1. BpluuciuTh onpeaenuTeb , PacKiabIBast €ro 1o NEeMEHTaM 2-ro CToI01aA.
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2. BbINOJHHUTH CieayOUIUe YIPAKHEHHUSA

Breraucnuth OIPCACIIUTECIIb MATPHUILIBI.
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Tema 1.2 Cucrembl JTHHEHHBIX AJAreOpan4ecKuX ypaBHEHHI

IpakTnueckoe 3ansitue Ne 3. Pemenne cucreM JJMHENHBIX YPABHEHUH C MCIIOJIb30BAHHEM
npasuja Kpamepa.

I_Ie.]'[l/l 3aHATHUA: Hay‘-II/ITLCH peliaTb CUCTCMBI JIMHEMHBIX ypaBHeHHf/'I C IIOMOULIbIO ITpaBUJIa KpaMepa.

Xoa 3aHATHA:



1.03HaKOMHTBCS C IPUMEPAMHU PelIeHUs] CUCTEeM JIMHEIHbIX YPABHEHHMH ¢ MOMOIIbIO PABUJIA
Kpamepa.

IIpumep. HaitTu pemienue cuctembl ypaBHEHUM:

Brruncinum riaBHBIN OMPECACIIUTCIIb CUCTCMBI

D =5(4-9)+(2-12)—(3-8)=-25-10+5=-30;

BrlunciuM BTOPOCTENEHHBIN ONIPEAETUTEND CUCTEMBI, MIOJYYEHHBIN U3 IJIaBHOTO 3aMEHOM NIEPBOIO
CTOJI0I[a Ha CTOJIOEI] CBOOOIHBIX YWIEHOB

D, = = (28 — 48) — (42 — 32) = -20 — 10 = -30.

Bbraucianm BTOPOCTENEHHBIN OMPEACIIUTENb CUCTEMBI, TIOyUYECHHBINA U3 TJIABHOTO 3aMEHOW BTOPOTO
CTOI0I1a Ha CTOJIOEI] CBOOOIHBIX YWICHOB

D, = - 5(28 — 48) — (16 — 56) = -100 + 40 = -60.

Bbruncianm BTOpOCTENEHHBIN OMPEACTUTENb CUCTEMBI, TOMYUYEHHBIN U3 TNIABHOTO 3aMEHOU TPETHETO
CT0JI011a Ha CTOJIOEI] CBOOOIHEBIX YWIEHOB

= 5(32 —42) + (16 — 56) = -50 — 40 = -90.
HaﬁneM HEU3BCCTHLBIC, UCIIOJIB3Y S (1)OpMy1'IbI KpaMepa
X1 = D]/D = 1,

X2 = Dz/D = 2,



X3 = D3/D =3,
2. BLINOJIHHUTH cleayrmue ynpaKHeHUsA

Pemmmts cuctemsl ypaBHEHUH crioMolbio ipaBuiia Kpamepa

2x-y+z=4
§ x+3y—-z=T
1 |3¢—_V+43=E

2x43y-4z=3
s —dy+2z=-h
) [2x+7y-Br=13

2x-Ty+bz=0
s x+hy-hr=-2
3 [4x-2y+72=24

2x+3y—-z=0
sx=2y+d4r=0
4 y+z=2

IMpakTnyeckoe 3ansiTue Ne 4 Penenue cucreM JIMHEHHbIX YPABHEHMH € MCN0JIb30BAHUEM
metoaa ['aycca

Henu 3ansaTus: HayuuTscs pemars cUCTeMbl TMHENHBIX YPaBHEHUH C TIOMOLIBIO MeToaa ['aycca
Xon 3aHATHA:

1. O3HAKOMHMTBCS ¢ MPUMEPAMHU PellieHUsI CUCTEM JUHENHBIX YPABHEHUI ¢ TOMOUIbIO
Mmetoaa I'aycca

IIpumep. . Meroaom [Maycca (Miau METOIOM UCKITIOUEHHUSI HEU3BECTHBIX) HAWTH PEIICHUE CUCTEMbI
JUHEHHBIX anreOpanvdecKux YpaBHCHHUM

42+ -, =6
g -x, -2x -3x =8
3w 42w -%, +, =4
¢ -3, +2, +x, =8

Pemenue. BeinuieM paciimpeHHyo MaTpully B qaHHOM CUCTEMBI M IPUBEAEM €€ K CTYIIEHYaTOMY
BUY
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[TocnenoBaTenbHO YMHOKHUM MEPBYIO CTPOKY Ha (—2) ¥ MprOaBUM ee KO BTOPOil CTpOKe, 3aTeM
YMHOXHM Ha (—3) 1 MpuOaBUM K TPEThEH CTPOKE, YMHOKHUM Ha (—2) ¥ MPUOABUM K YE€TBEPTOM
CTpOKE, OIYYHM
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Ko BTOpOIi cTpOKE MoydeHHON MaTpHIbl MPHOAaBUM TPETHIO CTPOKY, YMHOKEHHYIO Ha ™! | 3aTem BO

BHOBbB IIOJIy4YEHHON MaTPULIE YMHOXHUM TPETHIO CTPOKY Ha e , UETBEPTY1O — Ha (—1), 3atem
II0CJIEI0BATEIbHO YMHOXKHMM BTOPYIO CTPOKY Ha 2 ¥ pUOaBUM €€ K TPeTbel CTPOKE, YMHOXKUM Ha 7
¥ IpOaBUM K YETBEPTON CTPOKE, MOTYyUUM

1 2 3 -2!6y (12 3 -2!6)
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. 1 1
TpeTbto CTPOKY MOJTyY€HHON MAaTpHILIbl YMHOKUM Ha ] , 4ETBEPTYIO — Ha Rt , 3aTEM TPETBIO CTPOKY
YMHOXUM Ha (—1) 1 mpubaBUM K 4E€TBEPTOI CTPOKE, MOTYIUM
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Halinennas MaTtpuia uMeeT TpeyroJbHbBIN BA; IO 3TOM MaTPHUIIEC 3alIMIIEM CUCTEMY YPAaBHEHHUH,
HKBUBAJICHTHYIO HCXOJHOU CUCTEME,

%, +2, +3x, -2, =6
| =%+, -Tx, =10
x, —2x, =3

L]

[ToceioBaTEIbHO HAXOIMM HEH3BECTHBIC, HAYMHAS C TOCIICTHETO YPaBHEHHUS, * = ; MMOJICTABUM B
TpEThE YPABHEHUE HANICHHOE *, BBIYMCIIAM * , *=~1; 3aTeM U3 BTOPOTr0 ypaBHEHHS HAXOAUM *:, * =2
; U3 IEPBOTO YPABHEHUS TIOIYYUM * , * =1,

]

OTBer : % =1 x =2,x=-1x=-2

IIpumep. Pemmts cucreMy TMHENHBIX ypaBHEHUN MeTo1oM ['aycca.

CocraBuMm pacliipCHHYO MaTpUlly CUCTCMBI.




Takum 06pa30M, nucxoagHasa CUCTEMa MOXKCET OBITh IMpeacCTaBJICHA B BU/IC:

, OTKyJIa moJiy4aeM: X3 = 2; Xo = 5; x; = 1.

IIpumep. Pemuth cucremy meroaom ['aycca.

CocTaBUM paCIIMPEHHYIO MATPULLy CUCTEMBI.

Takum 00pa3om, UCXOHAS CUCTEMA MOXKET OBITh IIPEJICTABIICHA B BUJIC:

, OTKyJla nojydaeM: z=3;y =2; x = 1.
2. BINOJIHUTD cilelyolHe YIpaKHeHHus

Pemmmth cuctemsbl ypaBHEHUH ¢ TOMONIBI0 MeToAa ["aycca

| 2x-y+z=4
‘w3 —z=T
1 |I-—y+4z=12
| 2x+3y-4z=3
—-dy+2r=-h
2 | 2x+Ty-br=13
| Zx -Ty+bz=8
' x4hy-hr=-2
3 |4 -2y +T72 =24
|2x+3y—z =0
=2y +d4r=0
4 | w+z=2

IIpakTyeckoe 3ansaTue Ne 5. KonrposabHas padora Ne 1. Marpuunsbie onepanun. Pemmenune
CHCTEM JIMHEHHBIX YPABHEHUI



Henu 3ansatus: [IpoBepuTh yMEHNE BBINOIHATS MATPUYHBIE JCHCTBUSA U YMEHUE PELIATh CUCTEMBI
JUHEUHBIX adredpandecKux ypaBHEHUN

Bapuant Ne 1

3apaua 1. BeruuciauTs onpenenurens:

(Y]
-
[

3agaua 2. Pemuts cucremy mMetoaoM ['aycca, MaTpUYHBIM CIIOCOOOM U MCTIOB3YsI MPABUIIO
Kpamepa.

2x+3y—z=
x—2y-4z=9
y+zr=2

3amaua 3. BeIIOIHUTE OEUCTBUA:

-

1 3 2y(2 -3 1) (1 57,(1 3 2
1 2 3||-3 5 2[-32 1 1|+]1 2 3
3 -2 1)(-2 5

5 3 2 1) 13 -2 1
Bapuant Ne 2
3agaya 1. BeruncnuTh onpeneauTens:
1 -2 1
3 1 -2
I 2

3agaua 2. Pemuth cucremy metoaoM ['aycca, MaTpUYHBIM CIIOCOOOM U UCTIONB3YsI MPABUIIO
Kpamepa.

2x+3y—-4z=3
Ix—4y+2z=-5
2x+7y-5z=13

3amaua 3. BLIIoaIHUTE JEHCTBUSA:



3 -5 1 1,18 -1 2} {8 -1 2
Bapuant Ne 3
3agaya 1. BeruncnuTh onpeneanTens:
2 -1 3
7 =7 1
2 -1 3

3anaua 2. Pemmth cucremy Metozom 'aycca, MaTpUYHBIM CIIOCOOOM M UCTIONB3Ys PABUIIO
Kpamepa.

2x-Ty+5:=9
x+5y—5z=-2
dx-2y+7z=24

3agaua 3. BeIIOJIHUTL IEHCTBUA:

3 -2 -1y (1} 4 )
4 -1 =3||-2(+2|/-2
2 -1 -1 \5’ L 3
Bapuant Ne 4
3amaya 1. Berunciuth onpenenurenb:
-1 2
2 2 3
3 -2 1

3agaua 2. Pemuts cucreMy MetozoM ['aycca, MaTpUYHBIM CIIOCOOOM U MCTIOJIb3YsI PABUIIO
Kpamepa.

2x-y+z=4
x+3y—=z=17
Ix—y+4z=12

3agaua 3. BeIHoJIHUTE IEHCTBUA:
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Tect no pazaeny «JieMeHTHI JJHHEHHOH aJIredpbD)

Martpurieit BToporo mopsiika Ha3bIBaeTCs:

a.  BBIP@XEHHE C JBYMS JIEMCHTAMH;

b. Tabmuma U3 4eThIpeX AIIEMEHTOB;

C.  YeThIpe YHCIa;
B kBagpaTHOM Matpure. ..

a. BCE DJIEMEHTHI OIMHAKOBBI;

b. 4YeTHOE YMCIIO PIIEMEHTOB;

C. YHCIIO CTPOK PaBHO YHCITY CTOJIOIIOB;
['maBHas nuaroHanb B MaTpuLE:

a. ClieBa CBEPXY — BIPABO BHMU3;

b. cneBa cHU3Y — BIPaBO BBEPX;

C. He JIOJDKHA COZEpKaTh HyJeH;
HyneBast MaTpuIia, 3T0 Takas MaTpuIia, B KOTOPOIi..

a. BCE JJIEMEHTHI HYJICBBIC;

b. Ha r7IaBHOM IWAroHaIN — HYJH;

C. €cCTb CTpoKa (cTonbelr) u3 HyJeH;
DJEeMEeHT ¢ OJIMHAKOBBIMH WHAEKCAMU 3TO-

a. DJIEMEHT IVIaBHOM JUaroHaimy;

b. HEYETHBIN HIIEMEHT MaTPHIIbI;

C. HYJEBOH 3JIEMEHT MaTPHIIbI;
Pe3ynbTaTom cloXeHus: ABYX MaTpPHI] €CTh

a. MaTpHIa TOTo e MOopsIKa U pa3Mepa;

b. wmatpura 60bIero pasmepa

C. JMaroHaJbHAas MaTPUIIA;
Onpenenurens paBeH

a. -1
b. 1
c. 13

Kakyro Matpuily MO>KHO BO3BECTH B KBajipaT?

a. IlpsaMoyronphnyto;

b. KBagpaTHYIO;

c. abcooTHO NM00YIO0;
Kaxoit MeTo1 uCrosib3yeTcst Ipyu peuIeHUH CUCTEMBI IMHEUHBIX YPAaBHEHUN C YUCIIOM
IIEPEMEHHBIX HE PABHBIX YHUCIIy YPaBHEHUM

a. ®opmynsl Kpamepa

b. Meton 'aycca

c. Meroxa oObpaTHOI MaTpULIbI
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0 0

10. Onpenenurens ‘ paBeH

a. 1
b. 0
c. 2
Pa3ges 2. DineMeHTbI aHAJIMTHYECKON reoMeTpuu
Tema 2.1. Bektopsl. Onepanuu HaJg BeKTOPaMH.

IpakTnyeckoe 3ansitue Ne 6. BoinosiHeHue eiicTBUiA HA/l BEKTOPaMHU

Hesn 3ausiTusi: HayuuThes BBIMOIHATH JEHCTBUS HAJl BEKTOPAMHU

Xoa 3aHATHA:

O3HaKOMMTBCS ¢ IPUMePaMH BbINOJTHEHH AeiicTBUI HA/l BEKTOPaMHU

. BEKTOPbl U KOOPAIUHATHBI.

4
-

1.
2
3. 1.BeKTopHbIl 6a3uc Ha NAOCKOCTU 0;i;g)
4

—>: ":+ .—r
PaznoxceHue sektopa no 6asucy - %11 V1g

q=I

iy oyl
Koopdunamei sektopa ¢~ 1*17 V1]

-

5
6
7. 2.BeKTopHbI 6@3uc B NpoCTPaHCTBE 10;1;9; k]
8. Pasnoxmenue sekropa no 6asucy 4=X1ityirg+zk
9

2=ly v 7]
=X 7.
KoopduHamei BekTOpa =X Y4y

10.

11.3.01A HaxoXAeHMA KOOPOUHAM BEKTOPA HAa40 M3 KOOPAUHAT ero KoHua
Bbl4eCTb O4HOMMEHHbIe KOOPANHATbl Ha4yala BEKTOpa.

12.

13.4.flnuHa eekKmopa paBHa KOPHIO KBaAPaTHOMY M3 CYMMbl KBa4paTOB ero
KoopAMHar.

14.

15.5.CKanapHbIimM npou3eedeHUeM BEKTOPOB Ha3blgaemcsa NpounsseneHne oanH
BEKTOPOB Ha KOCMHYC yrna mexay HUMU.




b
bl

Ql

a-b=|al-|b|-cosa=cosa=—
16. af
17.
18.6.CKkanapHoe npouseedeHue BEKTOPOB PABHO CYMMe NPon3BeaeHN M
O4HOMMEHHbIX KOOPAWHAT BEKTOpPA.
19.

20.7.Ecnv BEKTOPbI 33aHbl CBOUMM KOOPAMHATaMM a=(x1;y1521);b=(%3 757 7))
,TO delicmeus HaA, HUMM BbINOJIHAKOTCA NO NPaBUAAM:

22.

23.8.4eneHue ompe3ka nonoaam. Touku A(x1;y1) v B(xz;y2) ABAsSOTCA Havyaiom U
KOHUOM oTpe3Ka; M(x.;y) aenut otpe3sok AB nononam. KoopanHaTtbl TO4KM M
Haxo4AT no popmysam

X1+ X2 y1+y2

24, 2 2

25.

26.9.[eneHue ompe3ka 8 0aHHOM omHoweHuu. Ecnu otpesok AB genuntca

TOYKOW M B OTHOWeHUM m:n= 4 , To KoopAMHATLI TOYKM M HaxXoAAT Mo

dopmynam
X:x1+)\x2 = Y.+,
27. 142 1+A
28.
29.
30.
31.
32.

2. BpINOJHHUTH cjeayolIue YIPaKHEeHHUA

1. Bpruucnute Moaynb BekTopa @ — {6; 3; — 2}.

2. Jlanbl 1Be KOOpIUHATHI BeKTOpa X=4, V= —12. Onpenenuts €ro TpeTblo KOOPAUHATY Z TIPU

yenosun, uto FI=E .

Hanst Touku A(3; —1; 2)u B(— 1; 2; 1).Haiitu koopauHaThl BEKTOpOB AE 1 BT,

4. Omnpenenuth TOYKY N, ¢ KOTOpOH coBNagaeT KOHEI BekTopa a@ = {3; —1; 4}, ecu ero Hayayio
coBmanaeT ¢ Toukoit M (I; 2; —3).

5. OmpenenuTs Hayano BeKTopa a = {2; —3; —1}, ecnu ero KoHeI[ coBnagaeT ¢ TOYKou (1; —
1; 2).

[98)



6. Jlan Mmoxyns Bektopa FI= 1 yrmer «=45°, #=60°, /=120°. BL4UCINTS NPOCKIIMH BEKTOPA
Ha KOOPAMHATHBIE OCH.
Boruncnuth HanpaBIisioniye KOCUMHYChl BekTopa a ={12; —15; —16}.

Beruuciauts HarpaBJIAIOIIHC KOCUHYCBI BEKTOPA
R
CIEEE

=0 o~

0. . MoXeT 11 BEKTOP COCTABJISITh C KOOPAMHATHBIMH OCSMH CIIEAYIOIINE YIibl: 1) ©=45°, #=
60°, "=120°; 2) ==45°, #=135°, '=60°; 3) == 90°, #=150°; ¥= 60°?

11. MoxeT 71 BEKTOp COCTaBIATh C ABYMSI KOOPJAUHATHBIMU OCSIMH CIIEAYIOLINE YIIIbl: 1) =
30°, #=45°;2) #=60°, "= 60°; 3) == 150°, *=30°?

12. Bektop coctaBisieT ¢ ocsiMu Ox 1 Oz yribl “=120° u "= 45°. Kakoii yroy oH COCTaBJISIET C
ocsio Oy?

13. BekTop a cocraBiseT ¢ KoopauHaTHBIMU ocsiMu Ox 1 Oy yrisl “= 60°, #= 120°. BerauciauThb
ero KOOpJAMHATHI IPH yciIoBHH, uto FI=2

14. OnpenenuTth KOOPAUHATHI TOUKH M, €ciu €€ painyCc—BEKTOP COCTABISAET C KOOPANHATHBIMU
OCSIMHM OJIMHAKOBBIE YTJIBI U €r0 MOJYJIb paBeH 3.

15. 1o naHHBIM BEKTOpaM @ U b TOCTPOUTH KaX/Iblii U3 CIICAYIOIIMX BEKTOPOB: 1) a + b, 2) a —
b;3)b—a; 4) —a—>b.

16. Hansl: |a| =13, |b| =19 u |a + b| = 24. Beruucnuts |a — b|.

17. Hanst: |a| = 11, |b| =23 u |a + b| = 30. Onpenenuts |a + b|.

Tema 2.2. IIpamblie Ha m1ockocTH. KpuBbIie BTOPOro nopsijaka
IpakTuyeckoe 3anaTue Ne 7 CocraBiieHne ypaBHeHUH NPSIMbIX, UX IOCTPOEHHE
Henu 3ansatusi: HayuyuThbest COCTaBIATh YpaBHEHUS MPSMOI JTF000T0 BUIA
Xoa 3aHATHA:

1. O3HaAKOMHMTBHCS ¢ MPUMEPAMHU COCTABJIEHUS] YPABHEHUI MPAMBIX JI000r0 BHIa
2.

3. B npamoyronbHoM cucteme 3afaHbl gBe TOUKM A (X1.Y1) U B (X2.y2).
AABM - M=90° y
|AB|=\ AM?+BM? A

AM:CH:X] - y2 E B (Xgr YQ)
BM=EF=1y; - x;
|AB|=\/(x2—x2)2+(y2—y1)2

- M (x5 v4)
FA (X Vi)
X

0 3 A 4

4. Oavna sektopa AB= { % x.,y:. yi}paBHO KOPHIO KBaApaTHOMY M3 CyMMbl KBaZpaTOB ero
KOOpAMHar.

6. [eneHue oTpesKa B J@HHOM OTHOLUEHUWU.



7.
8. [aH oTpe3ok AB c KoopanHaTamu A(X;.y1) U B (X2.y,) v Ha Hem gaHa TouKa C ¢ KoopguHaTamu (x;y),

KoTopaa aenut otpe3ok AB Tak, uto AC:CB= )\ . Onpepenntb KoopauHaTtbl Tpeten Touyku C
A ACK o0 A CB Q ncnegoBaTte/sibHO, MUMEKOT MeCTO nponopunun.
AK _AC
—=— AY
CQ CB )
B (x, ¥J)
" Cx ¥
CK _AC q
BQ CB (1)
Onpenenmure otpeskn AK, CQ, CK,
K
BQ wu BHecuTe wuX 3HaYCHUS B A (X, ¥.)
nosrydeHHnsie mponopiuu (1) u (2), X
NMEEM: 0 A N M
X — X1 — A yY—y: —a
X2 — X " Yo~y
U PEIIUB YPABHEHHUE, TIOJYYUTE 3HAYEHUSA X U Y:
X, —X, A
X pun
X2— X
u
Y17 Y2 A
YTL,—A
Ecnu touka C npenut otpe3ok AB nmomnonam, To AC=CB, a A=1 g
X 1 =+ X2 Yy 1 =+ y2
xX= S Y=
2 2
9. YpaBHeHMe NPAMOIi Ha NNOCKOCTU.
10.
11. Besikoe ypaBrenue Buga Ax + By + C= 0, rne {A,B,C}eR u A> + B’ #0,
Ha3bIBACTCS OOIIMM ypaBHEHUEM MPSIMOM
Ha IJIOCKOCTH, OHO 33J1aeT
€IMHCTBEHHYO NIPSIMYIO Ha MJIIOCKOCTH.
Bcsikuii BEKTOp, IEPIEHIUKY IS PHBIN
MpAMOM, HAa3bIBACTCS €€ HOPMAIbHBIM
BEKTOPOM n= {A > B} . YTOII MeX1y
IpsIMBI MU yI00HO HAXOJUTh KaK yroJ AY
MEX/Yy UX HOPMAJIbHBIMUA BEKTOPAMHMU.
n
12. e
—
0 X




13. YpaBHeHue, npaAMON ¢ yrnosbim KodpduumeHTOM.
14.

Jana npsimast AB, xoTopas ¢ ocbto Ox oOpasyer yroi (p u Ha ocu Oy oTcekaeT
otpe3ok ON =b. DTu BeTUUNHBI
OIPENIEIISIOT TTOJIOKEHBIO MPSIMOU
AB Ha IJIOCKOCTH B 3aJaHHOU
CUCTEME KOOPJUHAT U SIBISIOTCA
ee nmapaMeTpaMu, Tak Kak OHH

v><

MOCTOSIHHBI TOJIBKO JJIs1 TAHHOW
npsimoii AB.
Ha npsmoii AB nana
npousBoJibHas Touka C (x, y). U3
MPSIMOYTOJILHOTO TPEYTOJIbHUKA
NCK nmeewm:
@
7 A
CK _ 156
NK CK=NK-TG¢$ NK=OM=x. ITonoras tgP=k | OJTy4aeM

y—b=k&

K02 (PHUITMEHTOM OTHOCUTENIBHO TEKYIINX KOOPJAUHAT X U Y.

b

15.
16. YacTHble cnyyaun ypaBHeHUA NPAMOIA € yrnoBbiMm KoapdpuumneHTom.

17.

y=k-x

18. Ipsimast  AB mpoxomut yepe3 Hawano koopauHat, b=(0 u ypaBHeHue

yeptex). Ilpsmas AB mapamrensHa ocu Ox, T.e. yroia ¢: 0 u

y=k-x+b _yy MOJIyYUM YpaBHEHHE MPSMOU C YTJIOBBIM

(cmenaThb

k=tg¢p=0

ypaBrenue Y — k-x+b npuHuMaet Bua: Y = b (cmenats ueprex). Ecnu npsimas y = b

coBmazaet ¢ ocbio Ox , o b = ) u ypasuenne ocu Ox umeer Bup y = 0.

19. Tpsimast AB mapamnensna ocu (Oy. AbGcuucca TOYKH mepecedeHus ee ¢ ocblo OX paBHa

VYpaBHeHUe Tako# npsMoit x = a (caenaTh yepTex). Eciu mpsmas
20. x = a cosnanaer ¢ ocsio Oy, a = () u ypasaenue ocu Oy x=0.

", n

a .

21. Takum 00pa3om, BCsKasi TpsiMasi BHIPAKACTCS YPABHEHUE MEPBON CTENEHH OTHOCHUTEIBHO TEKYIIHUX

KoOpAuHAT. YTOOBI COCTABUTH YPABHEHHE MPSIMOM, HYKHO OIPEJIENUTH €€ napameTpsl k u b.
22.

23. YpaBHeHHe IPAMOI B 0Tpe3Kax.
24.

B npsimoyronbHO# cucTeMe koopauHar 3agaHa npsiMasi AB, kotopas Ha ocax



KOOpAWHAT oTcekaeT oTpe3ku OB = a u

OA =b. Ha npsimoit AB nana touka C ¢ AY
TEKYILIUMHU KOOpJIMHATAMHU (x;y)
AOABoo ADCB rtx. B _
oOuui.
U3 1mogobus TPEeyroJbHUKOB b
DC _ DB
clenyer, 4TO OA OD | >
OA=b . DB=a—x " X
OB=a LI
[ToncraBuB 3HAYCHUS, MOJTYYHM:
y_a—x
b a

X
[logenuB B mpsiMOM YacTH MOWIEHHO Ha «a» W mepeHocs 4
PaBEHCTBA, MOJIYYUTE UCKOMOE YPaBHEHHUE NIPSAMOU B OTPE3KaX.

Yo% X4 X,

B JIEBYIO 4acTh

b a a b
25.Touka nepeceyeHns NPAMBIX.
26.

B cucTeMe KOOPJMHAT JAHKI IpsiMble > ky-x+Db, (AB) u
y=kyx+b, (CD), xortopsie

nepecekaroTcss B Touke N. Touka N Ai: 5
nexut Ha npasmoid AB u CD wu,

CJI€ZIOBATENLHO,  KOODAMHATHI  3TOM N

TOYKH  yIOBJIETBOPSIIOT yPaBHEHUSIM

ATUX TMpPSMBIX , a CIIeJOBaTeIbHO, 0 -
SIBJISTFOTCSI KOPHSIMU CHCTEMBI: A \Dx

y=kexebyiid

27 .BbiBog, ypaBHEHMIi NPAMOIi, NpoXoaALLeil Yepes ABe TOUKM.

28.

B cucreme koopauHat nanel 1Be TOUKU A (X,y) u B(x,y). YpaBHeHHe

IPSIMO OTHOCHTEIBHO TOUKH A (X1,V1) N

umeer Bu; Y Y1 =k{x—x B (x,¥,)

(D).

[ToacraBnsist KOOpJAMHATHI BTOPOH

TOYKH 8 (X2;Yy2), HOIIYy4YUM
Yo—yi=k(x,—x,) 2)

Heo6xonumo u3 paBeHcTBa (2) HallTH

A (x,¥,)
[ ]

< Y




"K", mMOACTaBUTH B paBeHCTBO (1),
pa3ieNnuTh
00e 9acTH Ha Yy, —y;, ¥ IOTYYUTh YPAaBHEHHE MPSIMOU, IPOXOIAIIEH Yepe3 3Th
TOYKHU.
29.

30. MoXXHO paccMoTpeTb caeayowmnm cnocobom.
31.
32. YpaBHeHMe NpAMOii npoxoaduleii Yyepes ABe AaHHbIEe TOYKMU.
33.

Janbl Touku A (X;y1) 1 B(X2;y2). CoctaBum ypaBuenue AB. Bo3bmem

Ha npsamon AB Tekyuryro TOUKY (x5y). , ”

PaccMOTpHM BEKTOPEI AB 1 M

u AM i
AEZ[xz—xl,yz—yl],
A M:[x—xl,y—yl}.

=< Y

DT BEKTOPHI KOJUTMHEAPHBIE, T.€. AB=k-AM; k=¢r.
X—Xx, yY—y

Crie10BaTeNIbHO, MX KOOPAMHATHI IPOIOPLMOHAIBHEL: X2~ X1 Ya2™ Vi
[Tomy4yeHHOE ypaBHEHHE €CTh YPABHEHHUE PSAMOU NPOXOIAILIEH YePE3 TOUKY
A u B.

34.

35. Yron mexay npambimu
36.

y=k,-x+b

1

B npsMOyrobHOi crcTeMe KOOPAMHAT 3a/1aHbI IBE TIPSIMbIC
= - X+
(AB) Y=K2>X*+b, (D) xoropsie mepecexatorest B Touxe N

TI0JT YTJIOM ¢-k,=tga ,a N
kKa=19Y  Onpenemnts yron ¢ ,

3HAasl YIJIOBblEe KOA(P(OUIIMEHTHI JAaHHBIX
npsambeix AB u CD. 3a yroxn,
oOpa3zyemblii ¢ npssmoit AB npsamoii CD,
IPUMEHSIETCS TOT YIroJl, Ha KOTOPBIN
HaJ0 MOBEPHYTH NpsiMyto AB 0ko0 7
TOYKM N IPOTHUB YACOBOM CTPEIIKH, A
4yTOOBI OHA coBnaia ¢ npsimoit CD. Yron
Yy =a+¢ xax BHemHuii yroim, a
OTCrOJIA ¢=y—a  Ecmu YTJIbI
PaBHBI, TO PaBHbI U UX TAHT€HCHI:




tgy —tga k,—k
gy —lg . tg ¢ 2 1

tgp=tg(y—a)=

C1+tgy-tga’ C1+kk,T g
kz_kl
= tg—.
¢ angl+k -k2

1

37.Ycnosua napannenbHOCTV M NEPNEHANKYNAPHOCTM NPAMBIX.
38.

B npsiMoyronpHOM cucTEME KOOPAUHAT

JaHbl IpsmMbie AB ” CD.
CnenoBarenpHo, 91~ 92 g

tg a,=tga, ’ tg a, =k, -

tga,=k,
k,=k,

- YIJI0BbIE KO3 HUITMEHTHI
PaBHBI.

39.

B npsimoyronbHO# cucTeMe KOOpAUHAT JaHbl npsimbie AB 1 CD. Tax
Kak npsimas AB nepnenpukynsipaa CD, AY
toyron @=90
k,—k,
1+k, -k, t990°:oo
k,—k
2 1 & oo
a cenosarenbao, LK1 K; , 0
1+k,-k,=0 .a A

5

tg90°=

5

CJICOOBATCIBHO

ko=

2
ki Vrnossre K03 pULIEHTB
OOpaTHbI BEJINYMHE U TPOTUBOIOIOKHBI
0 3HAKY.

40.Mpumepbl pelneHna 3agau.
41. 3apaua Nel.
42,

Hanbsl touku A (-4;3), B (0; -1), C (2;6). CoctaBuUTh ypaBHEHHUE MPSMOM,
npoxozsiei uepe3 Touky C, neprneHaukyasipHo AB.
1
= K CM -
CM-LAB K g
CocraBum ypaBHeHue AB:




x—X
X

A _ Y VYa
— XA Y= Ya

B
X+4 _ y—3 :>x+4:y—3|:4
0O+4 —1-3 4 —4
x+4=-y+3

>
L I
B, o

—x-1—ypapuerme AB Kap=—1= K, =1.

CocraBuM ypaBHeHue CM B Bujie C yriIoBbIM Ko3duimeHToMm Y — k-x+b

nomyunm Y =X*b. Tx. C&CM | 10 ee KOOPAMHATH! YOBIETBOPSIOT

ypaBHeHuto CM. IloacraBum koopauHatsl C B ypaBHenne CM u Haiinem b:
6 —2+b=b=4. Torgay=x+4 — ypasaenue CM.

OtBet: y=x+4

43.3apaua N2
44,

Jan AABC; A(6;0), B(-2;-4), C(1;3). Hailitu yron A u ypaBHEHHE MPSIMOI,
npoxoasien yepe3 Touky D(4;-4), mapamiensHo cropone BC.
1) Haiigem <A ¢ [OMOMIBIO  CKaJISPHOTO
IIPOU3BEJEHUS BEKTOPOB.

AC=|-5;3;AB=|-8;-4]
|AC|=+25+9=5,83.|AB|=164+36=10

AC-AB=40+12=52.cos A=—ACAB
|AC|+|A B




52
A:—: 1 o
COSA=co—==0,8919 4 o6.82

2) CocraBuM ypaBHeHMe DM, wncnonb3ys yclIOBHE NapajuIEIbHOCTH MPSIMBIX
= =
DM " BC Ken =Kpe

X—Xp  Y—UYp

CocraBum ypaBaenue BC: *c™ X8 Yc ™ VB

+2 +4 7 2 7
X3 :y7 =7x+14=3y+12=3 y=7x+2= y=2x+-=Kp.=%
=7 y= Z x+b
Torma PM"3"  Cocrapum BM B Buge Y =K-x+b; 3
Haiinem «b» n3 ycnosus D & DM | poncraBuB koopauHatel D B ypaBHEHHE;
J— 4 f— 2_8+ b . b :_—40 .
3 3 IToncraBum ypaBHenue BM mnomyuynwm:
_7.,_ 40
Y=3* "3
7 40
y==x——".
OTBeT: 3 3

3agaua Ne3

JlaHbl ypaBHEHUS CTOPOH TPEYTOJbHUKA!
4x-3y-9=0; 3x+4y+12=0; x-2y+4=0. HaiiTu ero BeplIMHBI, CAeNaTh YEPTEK,
BBIYUCIIUTH IJIOIA/Ib TPEYTOJIbHHKA.

Haitnem Bepmmny A:
A4x—3y—9=00040
-25y-75=0
Y=-3

y=—34440

Haitnem Bepmuny B:
3x+4y+12=00040
5x+20=0

L |mA=2y+4=00000




1 Jns  HaxoXIeHHST Sagc MOXKHO  BOCIIOJB30BaThCS

‘ dbopmysoii ['epona:
o] s Sasc=Vp(p—a)(p—b)(p-c)
a=|BC|=+v10%+5°=+/125=11, 18
= o)
> = 7 =
> c=|AB|=V6°+8°=+/100=10
X
p11,1842-5+10N13’09

S apc=v13,09-1,91-8,09-10=44,97 (ke .ed. )

2. BbINOJHHUTH CJIeAYIOLIUE YIIPAKHEHHUS

1. CocraBuTh ypaBHEHHE PSIMOH U IIOCTPOUTH MPSAMYIO Ha YepTexke, 3Hast €€ yTrIoBon
KOd(pGUIUEHT k U OTPE30K b, 0TcekaeMbli ero Ha ocu Oy:

Dk=4,b=3;2)k=3b=0;3)k=0,b=—2;

3

1
I k=—3%,b=35k=—2,b=—5,6)k=—3,b=

(IR

2. Omnpenenutsb yriioBoi kodhGHUIMEHT k 1 OTPE30K b, oTcekaeMblid Ha ocu Oy, I KaKI0H U3
MPSIMBIX:

D)5Sx—y +3=0;2)2xt3y — 6 =0;
3)5x +3y+2 =0; 4) 3x+2y;=0;5)y—3=0.
3. Jlana npsimast Sx+3y — 3 = 0. Onpenenuts yrioBoi KodpPuIueHT k mpsamoii:

1.
a. IapaJulelbHOW TaHHOM IPSIMOW;
b. mepneHAUKYISAPHON K TaHHOW MPSMOiA.

4. Jana npsimast 2x+3y+4 = 0. CoctaBuTh ypaBHEHHUE NMPSAMOIL, poxoasiiei uepes Touky Mo(2;
1):
a. IapaJuIeIbHO JIAHHOM IIPSIMOi;
b. nepneHauKyJISPHO K JaHHOM MPsIMOI.

5. JlaHbl ypaBHEHHS ABYX CTOPOH MPSAMOYTOJIbHUKA

2x—3y+5=0,3x+2y —7=0



u ogHa u3 ero BepunH A(2; —3). CocTaBUTh ypaBHEHUS ABYX IPYTUX CTOPOH 3TOTO
MPSIMOYTOJIbHHKA.

6. JlaHbl ypaBHEHUS JBYX CTOPOH MPSIMOYTOJIBHUKA
x—2y =0, x—2y+15 =0 u ypaBHEHUE OJTHON U3 €TO AUATOHAJIEH

7x+y—15 = (. Haiitu BepIIMHBI IPAMOYIOJIbHUKA

HpaKTH‘leCKOC 3anaTue Ne 8 CocraBjieHue ypaBHeﬂnﬁ KPHBBIX 2-ro MnmopsjaKka, ux moCTpocHue

Hesn 3ansitus: HayuuTbes cocTaBiIsATh ypaBHEHUSI KPUBBIX BTOPOTO MOPSAKA U CTPOUTH TpaUKH

Xoa 3aHATHA:

. O3HaAaKOMHMTBHCS ¢ MPUMEPAMHU COCTABJIEHUS] YPABHEHUI KPUBBIX BTOPOI0 MOPSAKA U
MOCTPOEHH X rpapuKoB

1.001mee ypaBHenue kpuoi II mopsiaka

Besikoe ypasuenue Buga Ax” + By® + Cxy + Dx + Ey + F = 0 3anaer exuncTBenHyo KpuByio Il mopsika npu
A*+B*#£0; {A,B,C,D,E, F} ¢R.

K xpuBbM Il mopsiaka oTHOCATCS: OKPY>KHOCTD, JJUTUIIC, THIIepOoIa, mapadoia. X kaHOHWYEeCKne ypaBHEHUS
BBIBOJASATCS U3 ONIPEICIICHUH.

2.0KpyKHOCTH

OKPY)KHOCTBIO Ha3bIBACTCSA TCOMCTPUUYCCKOEC MCCTO TOYCK, PAaBHOYAAJIICHHBIX OT TOYKH, Ha3bIBaCMOH
HEHTPOM, Ha paCCTOSAHUC, HA3bIBACMOC paJnyCOM.

yA [Tycts A (a, b) - IEHTp OKPY>KHOCTH;
S R |V M (x, y) - TeKkyIasl TouKa Ha OKPY>KHOCTH;
/’/ /.\\ | AM | =R - pagnyc.

[ bL ﬂ/ ) \/

2
T Vix—al+[y=b

. L (x - 2)’ + (y - b)* = R? - ypaBHEHHUE OKPYKHOCTH

)2




PackpbIB ckoOKH H IpuBest MO00HBIE, MOTYyYrM oblee ypaBHeHUe KpuBoi 11 mopsiika, B koTopoM A
=B,C=0.

3. Dumnc

DJUTUIICOM Ha3bIBAETCSl TEOMETPHUYECKOE MECTO TOUYEK, CyMMa PAaCCTOSIHUN OT KaXKIOH M3 KOTOPBIX A0 IBYX AaHHBIX
TOYCK, Ha3bIBAEMBIX (DOKYCaMH, €CTh BEIMYMHA MOCTOSIHHAS (2a), OOJIbINas, YeM pacCTosTHUE MeKIY Gokycamu (2¢).
Pacrionoxum (okycel Ha Ox, Oy L+ Fy, Fa, | OF, | = | OF, |.

M (x, y) - TekyIias Touka amminca; A, (+ a, 0), B (0, = b) - Bepmunsr;

F, (-c, 0), F> (c, 0) - dokychr; 2¢ - paccTosTHAIE MEXTY (POKYCaMu;

2a - cyMMa paccTOSHUI OT TOUYKH 0 (OKYCOB; 2a > 2¢ (10 ONPEAEIICHUIO).

| MF,| + | MF;|=2a (o onpeaeneHuro)

\/(x+c)2+(y—0)2+\/(x—c)2+(y—0)2:2a

M
\/(x—c)2+yz:2a—\/(x+c)2+y2 /\
X=2cx+ct+ = dai—daV| x+cl+ e+ 2onk ey Fi O F x
dox+da=4a\ X420+ 2 4y 2ex + ¢ 442

a’(x* +2cx + ¢ + y*) = a* + 2a’cx + ¢’
a’x? + 2a’cx + a’c’ + a’y? = a* + 2a’cx + ¢

(az _ CZ) X2 + a2y2 — a_2(a2 _ CZ).
c’=b’ (C: “ az_bz)

ITo onpenenenuro a* — ¢*>0; mycrth a*— b*x*+a’y*=a’b’

XZ 2
a’> b’
- KAHOHUYECKOE YpaBHEHHE dJUIHIIca ¢ eHTpoM B Touke O(0;0).
Ecnu nentp smurnca JexuT B ToUke A(Xi; Y1), TO YpaBHEHHE JUTUIICA UMEET BU:

_ 2 _ 2
oy
2 2
a b
aKCHeHTpI/ICI/ITCTOM JJIJINIICA HA3BIBACTCA OTHOIICHUC paCCTOHHI/IH Me>1<z[y (I)OKyCElMI/I K JJIMHC 60HLHJOﬁ ocnu

=1

(OoubImiast och - Ha KoTOpoOI JexkaT Fy, ).

_C[p=C — —
e_a(e b) e c=\a>-b>  c=\Vb-d

4. I'unep0os1a

T'unep6otoii Ha3bIBAETCS reoMEeTPUIECKOE MECTO TOYEK, abcooTHas BEJIMYMHA
Pa3HOCTH pacCTOsIHUMI KOTOPBIX pity] JIBYX TOYEK, Ha3bIBAEMBIX ¢dokycamu, ecThb
BeIMYWHAa  mocTosiHHas  (2a),  MeHbmas, d9eM  paccTosHue  Mexay — dokycamu  (2c¢).
(2a <2c¢).

ITycts Fy (-¢;5 0), F2 (¢35 0) - dokycsr, nexamue Ha ocu OX;

M (X3 y) - Tekymias TouKa TUnepOOIIbL.



IIo onpenenenno || MF,| -|MF, ||= 2a, 2a < 2c.
[Tpu 5TOM BepIIMHBI TUIIEPOOIBI JeKAT B TOUKax Ay (£ a; 0), u Bi (05 £b).

AHaJIOTUYHO BBIBOJJY KAaHOHHMYCCKOT'O YpaBHCHHA DOJIIHIICA, IO ONPCEACICHUIO, BBIBOJAMM YpPaBHCHUC
FI/IHep6OJ'IBI U IOJIyYUM:

X2 2
a b ; b?=c%-a’; d . 3KCIeHTPUCHTET rUnepOOIBL.
¥ b
== X
y a
\A ,,,,,,,, Bal
B,
y=-2x
a
b
Mpsimsie, 3ananHele ypasHeHdAMu  y == - X
b
y=f—x
IIpsMBble, 3a1aHHBIE YPABHEHUAMH a4 | Ha3BIBAIOTCS ACHMIITOTAMHM runep6oisl. OCh Ha KOTOPOIA JIeKaT
doxychl, Ha3pIBaeTCA ASHCTBUTENBHOM, Apyras och - MEuMas. Ecu Fi, € Oy, To ypaBHEHHE rUNep6oIsl IMEET BHL:
2
X C
—S4t=1 (e==;
a b : a a’=bl-c?).

[Ipu a = b runepOoIra Ha3pIBaETCS PABHOCTOPOHHEH.
Ecnu nientp runep06oibl cMelieH B TOYKy M (Xi; yi), TO €€ YpaBHEHUE UMEET BUJI:
=% [y=nf =2 =l
1 1 1 1
2 ;1 2 T =1
a b a b ).

( mmm

5. ITapa6oua

[Mapabooii Ha3bpIBAaETCS TEOMETPUUECKOE MECTO TOUEK, PABHOYNAIEHHBIX OT TOYKHU, Ha3bIBaeMOW (POKYCOM, U
MPSIMOH, Ha3bIBAEMON JTUPEKTPHUCON MapadoITbL.

MN|=|MF K|-5:0)  Fl30 ’
‘ |_| ‘ s M(x,y); 2 ; 2

KanoHnveckoe ypaBHEHHE Mapaboibl MOIYIHUM, €CIIH 3a OJHY H3 l M
KOOPJMHATHBIX 0oceit OepeTcst 0ch mapabolibl, a Apyras OCh - IpsiMast, >
NEePIICHANKYIISIPHAs TIEPBOM OCH U MIPOBEICHHAS Yepe3 CEPEUHY K ‘ O F X
OTpe3ka Mexay (HOKycoM U aupeKTpucoii. Toraa ypaBHeHHe

napabosibl OyaeT UMETh BHI:

1) y=2px Ay x=_P
2 . JUPEKTPUCA;
i M P=KF-napamerp
2
o\ F Tx
p
X=-=
2




2) y=-2px y

3) y=2py AY
F
[ ]
O X
P
Y=
2
4) y=-2py y y_P
_ 2
@)
X
x P
2

Ecnu BepurHa mapabobsl cMelieHa B TOUKy M (Xi; y1), TO ee ypaBHEHHE UMEET B!
(y-y1 Y =£2p(x-x1) 1t (X=X’ =£2p(y-Y1).
IIpeoGpazoBanue obuiero ypaBHeHus KpuBo# Il mopsaaka K KAHOHHIECKOMYBULY.

YpaBHEHHSI OKPYKHOCTH, JUTUIICA, THIIEPOOJIBI, MApadOoIIbl SIBISIFOTSCS YaCTHBIMHU CIYYasMHU YpaBHEHHH
kpuBoii Il mopsinka Buga Ax* + Bxy + Cy? + Dx + Ey + F =0 (unen BXy 0TCyTCTBYET, T.K. pacCMaTpHBAETCS
napajuieJbHbIA IEPEeHOC Ocel KOOPAMHAT B TOUKY (X-b yi), @ HE IOBOPOT OCel).

BeisicHeHue Bia ypaBHEHHUS IPOM3BOAUTCS METO/IOM BBIICIICHHS TTOJTHBIX KBaPaTOB.
IIpumep.

BbIsICHUTD, KaKyIO JIHHUIO ONPEICIIIeT JaHHOE yPaBHEHHUE U TIOCTPOUTH €e.

4x* + 9y* + 16x-18y-11=10

4(x* +4x) +9(y* - 2y) =11

4(x*+22x+4)-4]1+9[(y*-21y+1)-1]=11

4x+2)-16+9(y-1)>-9=11

4x+2)+9(y-1)"=11+25

4(x +2)* +9(y - 1)> = 36. | :36



9 4 Torma nentp A(-2; 1); a=3; b =2.

T

Pa3nen: KpuBble BTOpOro nopsiaka

IIpumeps! pemenns 3aga4

Ne 1. OxpykHOCTH TIpOXOAUT uepe3 TpH Touku: M (-1; 5), N (-2; -2), D (5; 5). CoctaBuTh ee ypaBHEHHE.
B 3agaye HE0OXOJMMO MOACTaBUTH KOOPAWHATHI TOYEK B YpAaBHEHUE

(x-a)*+(y-b*)=R* 1 mony4aercs cucrema Bua

Tak xak B cucTEME IIpaBbI€ 4YaCTU PaBHBI, TO MOKHO COCTAaBUTh paBCHCTBA BUAA!

(-1-a)+(5-b2=(-2-a)+ (-2 - by 1)
(-1-ay+(5-by=(5-2P+(5-b)’ (2)

[Mocne packpbITHsI CKOOOK U MPUBEJCHUS TOA00HBIX YICHOB IMOJYYUTCS CHCTEMA:
[
‘ N
{ - ‘
[0
\

PemmB cuctemy, nosiy4aeM KOOpAMHATHI LIEHTPA, & TIOTOM onpeaenseM R U3 ogHOro u3 ypaBHEHUH.

Ortsetsl: a=2; b=1; R=5, a ypaBHeHune x*+y*-4x-2y-20=0

Ne 2. Jlano ypasuenue suurca 25x* + 169y* = 4225. Onpenenuts 2a, 2b,

C, € U IIOCTPOUTD DJUIMIIC. I[J'ISI peUICHUA JTOH 3aavy [IPpUBECTH YPABHCHUC



X Loy
smnca 25x* + 169y = 4225 k Buy a b 1 OTIPETIENTUTh aub,

anoroM 2au 2b. Haiing a u b , onpeaenuts ¢ ¥ € ¥ MOCTPOUTH IUIHIIC.

HyXHO TOAenuTh BCE UJICHEBI Ay
Ha 4225 w nmomyuutr B ) C

ypaBHEHHE.

X2 2
_+y_:1
169 25

oTcCrojga:

-13

a’=169 b*=25
a=+13 b=+5
2a=26 2b=10

c’=a’>-b’=169-25=144, a c=+12 u F(x12; 0)
_c_12
e=t=2%
a 13 =09

Ne 3. B onmnc BnmcaHa OKPYXKHOCTH X° + y?> = 16, mpoxopsmas depes ero
doxycel. COCTaBUTL ypaBHEHME JIUIMIICA, €Cli ero (OKychl sexkar Ha ocu Oy.
Cnenatb nocrpoenue. 13 Hero BugHo, uto R=C =4 u a =4, a b Hy)XHO HailTH.
Orser: 2x* + y* = 32.

Ne 4, T'unep6ona mpoxoauT depe3 Touku: A (<55 2) u B ( 2\/5 ; \/2 ).
CocTtaBuTh €€ ypaBHEHHE, eclii POKYCHI ee JiexkaT Ha ocu OX.

X

w | U

y=%

Ne 5. AcuMmnToTsl TUnepOOoIIbl 3a/1aHbl YpPaBHEHUSIMU
MPOXOJUT uepe3 ToUKy A (65 9). CocTaBUTh €€ ypaBHEHHUE.

u runepoosa



Ne 6. [Ie BepmIMHBI dJUTMIICA JISKAaT B (OKycax THIEpOOIbI, BEPIIMHBI KOTOPOH HaxomsiTcs B (oKycax
anumnca. Hanucars ypaBHeHHe TUepOOIbl, €ClIU ypaBHEHUE JUIUIICA €CTh

XZ 2
_.|.y_: 1
16 9

Pemenue Ne 4 {151 pemeHust 4eTBEpTOi 3aa9u HEOOXOIUMO TIOTYYIUTh CHCTEMY BHJIA:

il =1} 66
—=z|;
[

pelIeHre KOTopoi 1aet 3Hauenus a u b. Otset: 2x* - S5y? = 30.

Pemenue Ne 5 [y pemeHus nATol 3ajaun MOIy4YaeM CUCTEMY:

b5,

= 660
Q3

Orser: 25x* -9y*=171

Pemenne Ne 6 Jlns pernreHus mecTod 3a1a4i HEOOXOIUMO COCTaBUTh YEPTEX, COOTBETCTBYIOIINN YCIOBUIO
3agaun. M3 yeprexxa BUIHO, YTO &, = C, U C = a,. FICX0as U3 3TOro, HAalTH C,, a,, b, a IOTOM ONPENEHUTH A U
b,, 1 3amucaTh ypaBHEHUE.

Otset: 9x” - 7y* = 63.
Ne 7
F (5; 0). CocraButh ypaBHeHHE TapadOIbl M YPAaBHEHUE TUPEKTPHUCHL.

F (0; 4). CocTaBuTh ypaBHECHHE TTapaOOIIBl M YpaBHEHUE TUPEKTPHUCHL.
Ne 8 [Tapabona cummerpuyna ocu Ox u npoxoauT yepe3 Touky M (1; —4). CocTaBuTh ee ypaBHEHHE.

Ne 9 [Tapaboma cummerpuanaa ocu Oy u poxoauT gepe3 Touky N (6; -2). CocTaBUTh e¢ ypaBHEHHE.

P_s
Pemenue Ne 7 B cenpmoii 3agaue 2 ,ap=10

Ortsetsl: Y2 = 20X U ypaBHEHHE JUPEKTPHCHI X = -5,



Pemenne Ne 8 B BocbMol 3amaue koopauuatsl Toukn M (15 -4) nojcraeinseM B ypaBHeHue y* = 2pX u
HaxXoJuM P.

Ortger: y* = 16x.

Pemienune Ne 9 B neBsiToil 3a1aue NOCTYyNUTh aHAJIOTMYHO.
Ortser: x* = -18y.

Nel0 CocraBUTh ypaBHEHHE DIUIMIICA, ONPENEIUTh KOOPAUHATE (POKYCOB M IKCIIEHTPUCHUTET, €CIIM OCH €T0
paBHEI 8 U 4.

Nell PaccrostHue mexnay ¢okycamu 2¢ = 6 u 6ompmas ock =10. CocTaBUTh yYpaBHEHHE DIUIMIICA, €CITH €T0
¢okycsl nexat Ha ocu OX.

Pemenne Nel0 [{ano, yto 2a =8 u 2b = 4. Haiitu a u b, 1 nogcTaBuTh B ypaBHEHUE

X2 2
2 b2
a Orget: 4y* + x* = 16.
c
e=—
U3 popmya ¢* =a’ - b’ u a4 paiitu c u e.

Orser: F(+ 23 0)ue~09.
Pewenue Ne 11 Jlano 2¢ = 6 u 2a = 10. Haiitu ¢ u a, a notom u3 ¢’ = @’ - b* Halit b 1 COCTABUTHL ypaBHEHHE.

Otset: 16x’+25y*=400

2.
[pumep. HaiiTi KOOpAMHATEI HEHTPA U PaIHyC OKPYKHOCTH, €CJIU €€ YPaBHEHHE 3a[JaHO B BHJIE:
2x*+2y* - 8x + 5y —4=0.

J1st HaxoXAeHHs KOOpAUHAT LIEHTpa U pajinyca OKPY>KHOCTU JaHHOE ypaBHEHUE HEOOXOAUMO
IIPUBECTH K BUJly, YKa3aHHOMY BbIIII€ B 11.9. JlJI1 3TOr0 BBIAEIUM MOJIHbIE KBaPATHI:

xX*+y*—4x+25y-2=0
K dx+ 4 —4+y2+ 2,5y +25/16 - 25/16 -2 =0
(Xx—2)2+ (y + 5/47 —25/16— 6 = 0
(x—2)2+ (y + 5/47 = 121/16

Orcrona Haxoaum O(2; -5/4); R =11/4.



IIpakTHyeckoe 3ansaTHe Ne 9 [IpuBeneHne ypaBHeHHH KPUBBIX BTOPOr0 NOPsiAKa K
KAHOHUYECKOMY BHY

Henu 3ansaTus: HayduTscs NpUBOAUTE YPaBHEHUS KPUBBIX BTOPOIO MOPSAAKA K KAHOHUYECKOMY
BULlY

Xoa 3aHATHA:

1. O3HAKOMHUTBHCH C IPUMePAMHU NPUBeEJAEHUS] YPABHEHHII KPUBBIX BTOPOI0 NMOPSAKA K
KAHOHMYECKOMY BHAY

IIpumep.IlycTs 1aHO ypaBHEHUE
AxX* + Cy’ +2Dx + 2Ey + F = 0,

oTpeessolee KPUBYIO BTOPOIO MOPSIKA.
PaccmoTpum npoussenenne A*C:

1. Ecmu A*C> 0, To KpuBasi onpeAesseT IIIUIC, MOXKET ObITh OKPYKHOCTB;

2. Ecmm A*C< 0, To kxpuBas ornpeaenser runepooy;

3. Ecmu A*C= 0, To kpuBas onpezaemnser napadoiy.
[IpuBoaMM HaHHOE ypaBHEHUE K KAHOHUYECKOMY BUJly IIyTE€M BBIJIEICHUS MOJHOTO KBaJpara.
Uccnenyiite ypasHenne 4x°+9)°-8x -36y+4=0 u onpenenante BU NOTYYEHHON KPUBOIA
Caauana onpenensieM TUII KpUBOH, HaxoauM mpousBenaeHue A*C
A*C=4*9=36>0, cnegoBaTeIbHO, ICKOMasi KPUBasl — DJLIUIIC.
Brizensem nosHbli KBaIpar:
4x°+9y°-8x -36y+4=0
4x*-8x+9)°-36y+4=0
(2x)%-2%2x*2 +4-4+(3y)*-2*3y*6+36-36+4=0
(2x-2)*+(3y-6)*-36=0
4(x-1)*+9(y-2)°=36
Pa3znenum o6e yactu Ha 36
(x-1)"2/9+(y-2)"2/4=1
[Tosryuninock KAHOHMYECKOE YPAaBHEHUE 3JUIMIICA.

2. BbINOJHUTH cjeayIolIUe YIPaKHeHHUs



OmnpenenuTs THII KPUBOW BTOPOTO MOPSIJIKA U IOCTPOUTH €€ Ipaduk.

4x*-y’-4=0

x4y +6x+2y+1=0
4x°+36y°-16x+72y-92=0
25x°-100=4y°
x*+y-10y=0
4x°+9y-40x+36y+100=0
x’+2x-20y-79=0
xX’-4y’+8y-8=0

. XAy 4x-2y-4=0

10. x’+4)°-16=0

11. X’ +y*-2x+4y-20=0

12. 16x°-9y°-64x-18y+199=0

DN U AW

YnpakHeHHs 1JIsI CAMOCTOSITEILHON padoThI

oyP-16=0

0= 16y°-54x-64y-127=0
O+ 4y~ 18x-8y-23=0
4C+9y°-18y-27=0
IxX*-4y*+8y-40=0
x4+ 2x-2y-2=0
4x°+y*-8x+2y+1=0
Xy -dx+2y+4=0

. xX-y-25=0

10. 4x°-y-4=0

11. XoyP-4=0

12. 25x*-100+4y°=0

13. X+’ +10y=0

14, 4°57-64=0

15. X’ +4y’+2x-3=0

16. -2x*-16x+2y-10=0

DO N YW

Tect mo pasaeny «JieMeHThI AHATUTHYECKOH reoMeTPHI»
1. Jansl ypaBHeHUst AMHUHN y"2=X, y=x"2+1, x-y=0. Haiitu cpeau HUX ypaBHEHUE IPSIMOIl
a. y"2=x
b. y=x"2+1
c. x-y=0
2. Hanwucatp ypaBHEHHE OKPY>KHOCTH C LIEHTPOM B Hayaje KOOPAMUHAT, paJlyCcoOM PaBHbIM 2
a. x2+y"2=4

b. x"2+y"2=2
c. x=2y2+(y-2)2=4



3. K KPHUBBIM BTOPOTI'O NOpAAKA HEC OTHOCHUTCHA

1.
a. runepOosa
b. mpsmas
C. DJUTUIC

4. Kakoro tuna ypaBHEHHMsI IPSIMOM HE CYILIIECTBYET

1.
a. KaHOHHYECKOE ypaBHEHHE MPSMON
b. ypaBHeHHE NPSIMOH C yIIOBBIM KO3 PULIEHTOM
C. E€CTECTBEHHOE ypaBHEHHUE IPSIMOU

5. Haitnure ypaBHeHue siurica
7 P 7 2
(x—xp) +(y—1) =R~

a.
2 2
. V
2 2
a b
b.
.\'2 1,2
—.,"——2:1
a b
C.

6. Haiigute ypaBHeHHE TUTIEPOOIIBI
2 P 2 g
(x—xp) +{y—yy) =R~

a.
2 2
¥
_2_.1)_2:1
a
b.
2 1,2
—.,‘l——z:l
a b
C.

7. Haligute ypaBHEHHE OKPYKHOCTH
2, ¢ 2 2
(x—x¢)+(y—yy) =R

a.
il
a b
b.
2 2
—.,"—“—:1
a b
c. -
8. JlaHBI BEKTOPBI asSLEn s ) , TOTJa KOOPAUHATHI BEKTOpA 3b-4a paBHBI
a. (-14;-15)
b. (-14;9)
c. (-14;5)

9. Haligute KaHOHUYECKOE YPAaBHEHHE MPSIMON
x+3y-3=0



x-2 y+l11

y=x-10
10. Haiimute ypaBHeHHE MPSMOM C YTIOBBIM KO3(PHHUITHEHTOM
x+3y-3=0
x-2 yt+tll
y=x-10

11. YpaBHeHUE OKPYKHOCTH, H300paKEHHOM HA PUCYHKE, IMEET BH]L

Ay

]

=]
Y
| f.
I.‘\""""*-._..-4:""1

(41 + (-1 =6

| A e Y
b.(xl} (y -1)*=9

(x+1)° - (y -1)* =3

Paznen 3. OcHOBBI MaTEMATH4YE€CKOI0 AHAIN3A
Tema 3.1 Teopusi npenesioB. HenpepsiBHOCTD QyHKIUIH

IIpakTnyeckoe 3ansaTre Ne 10 Borunciienne npeaeaoB 4YMCJI0BBIX MOCIE10BATEIbHOCTEH.
Borunciienue npenesioB pynkuuii. PackpbiTie HeonpeaeJaeHHOCTeH

Hesn 3ausaTus:HayuyuTbCsl BBIYUCIATD MPEAETbl YUCIOBBIX MOCIEA0BATEILHOCTEN U MPEIEIIbI
byskmii. U3yuuTs npaBuia pacKpbITUSI HEONIPEAETECHHOCTEH.

Xoa 3aHATHA:



1. O3HaKOMHTBCS ¢ IPUMepPaMH BBIYHCJICHHS NPeeI0B YHCI0BBIX MOCIe10BATEIbHOCTEH
U QyHKIHA

TexHuKa BBIYUCIICHHS TTPEIETIOB.

[Tpu BeIYMCIIEHUH TIpeieNia dJieMeHTapHON GyHKIMHU f(X) MPUXOTUTCS CTAIKUBATHCS C IBYMS
CYIIECTBEHHO PA3IMYHBIMU TUIIAMHU IPUMEPOB.

I. Oyukius f(x) onpeneneHa B npeesbHON Touke x=a. Torna

lim f(x|=f(a)
2. Oyukius f(x) B npeAesbHON TOUKE X=a He OIpeielieHa WK K€ BBIYUCIISIeTCS peaes
(GyHKUMU pU x—>co. Torna Beluncienus npejaena TpedyeT B KaKA0M cllydae

WHANBUAYATBHOTO MoaxoAa. B oqHux ciuyyasx (Haubosiee, mMpOCThIX ) BOMPOC CBOAUTCS
HEMOCPEICTBEHHO K MPUMEHEHHUIO TEOPEM O CBOWCTBAaX OECKOHEUHO OOJIBIINX 1 OECKOHEYHO
MaJIbIX (PYHKITUH U CBSI3U MEXKTy HUMHU.

Bonee cnokHbIMU clTydassMHM HaXOKJICHUS TpeJiena SBIsSIOTCS Takue, koraa pyHkius f(x) B
TOYKE X=a WUJIM MPHU X —CO MPEJICTABISET COO0M HEOnpe1eIeHHOCTh

(U
0o’

) 00 0
(TI/IHa 0,_00,0011 :0 :OO)

HpI/IBGI[GM OCHOBHBIC TCOPEMBI, HAa KOTOPBIX OCHOBAHO BBIYMUCIICHHUE IIPCACIIOB.

1. Ecnu cymectBytot

lim f,(x|ulim f,(x)

X—-a X-a

To:

a) limlA )+ L O]=im /() +]1im /2 ()

=k

0) [im [/, ()= £ (1= [im /i () x [im /> ()

=i T—+id X=#d

£ () [iln f(x)
B W A RSO . ) . .. (x) £ 0

T =ril

2. Ecnu B HEKOTOPOH OKPECTHOCTH TOYKU X=a (KpOMe, OBITh MOKET, TOYKHU &) BHIITOJTHEHO
ycnoue f(x) = (X) 1 ecnu mpeaen OAHON U3 3TUX (PyHKIUH B TOUKE a CYIIECTBYET, TO

lim f(x)=1lim ¢(x)

X->da X ->a



lim ¢(x)

X-a

3. Ecnu cymectByer u f(x) — anemenTapHast QyHKIMS, TO

lim fo(x)|=féé

X—-a

Hanpuwmep,

lim \/(p(x)z\/lim o|x),lim log_¢(x|=log_lim ¢(x)

1. IlepBsliil 3amMevaTENbHBINA MPEIECIT:

. Sinx
lim ——=1

. tgx lim ¢ a
CaenctBus: lim _g =1;  sinx, =,

B +1

o T
IIpumep.. Haitty * =7 +2x43
Pemnienue.

[Tpexxne Bcero, mpoBepuM, MPUMEHUMBI JIM K TaHHOUW IpOOH TEOpEeMBI O TIpeieax, HIIu Mbl UMEEM
JIEJI0 ¢ HEOTPEIeTIEHHOCTHIO0. JIJIs 5TOTO HaleM IpeIebl YNCTUTENS U 3HAaMEHaTeN s APOooH.

: B |5 +1) = s B | T + 2543 = e
DyHKIUK 55 1y BISIOTCA GeCKOHEYHO GosbmmMu. [losTomy, ¥ e

CJ'IC,Z[OB&TGJ'ILHO, HMECM CJI0 C HCOIIPCACICHHOCTBIO BUIA :.

I[J'IH PACKpPBITHUA 9TOH HCOMPECACIICHHOCTH BBIACIINUM B YUCIIUTCIIC U B 3HAMCHATCIIC B CTapIHCﬁ I
YUCITUTCIIA U 3BHAMCHATCIIA CTCIICHU B KAUCCTBC COMHOXKUTEIIA U COKPATHM I[pO6I).

ek L
B =] g X x Wm_x x _0_,
R e ST
¥ x| X' x
x +dx-32

L I
IIpumep. Haittm ~~ » -8x+8

Peiuenue.

1

J171s1 pacKpbITUS HEOIPEIETICHHOCTH [”} B OTOM CJIy4ae, HY>KHO Pa3JIOKUTh YUCIUTEIb U 3HAMECHATEIIb
Ha MHOXHUTENU U COKPATUTh IpOOb Ha OOIIMI MHOXKHUTEb.

X AMx-32 0] [x-2ix+16 x+168 2+16
=4—r=lm =Im = =-8
x —Gx+8 |0 x—2lx—4 x—4 24
S+l

L mdE T
Ilpumep.. Haitt = .,

Pemenue.



a

I[J'IH PACKPLITUA HCOIIPCACIICHHOCTH {D} B OTOM CJIy4ac, HY’KHO YMHOXHTb YHUCIUTECIIb U 3HAMCHATCJIb
Ha BBIPAXKCHUEC, COMPAKCHHOC YUCIIUTECIIT0, a 3aTCM COKPATHUTH IIpO6I> Ha O6IIIPII>1 MHOXHUTCIIb.

[y

T Lt -=1i:1 W +1-14 +1+1 =fn x _
x

Kl +141 x b +14+1 7

IIpumep. Haittu ipenen -

JIJst HaXOXACHUS ATOTO Tpeiesia pa3oKUM Ha MHOXKHUTEITH YHCIUTENh U 3HAMEHATeNb JAaHHON
JIpoOHu.

x2—-6x+8=0;x2-8x+12=0;
D=36-32=4;,D=64-48=16;
X =(6+2)2=4;x,=(8+4)2=6;

X2 =(6-2)/2=2;x=(8—4)/2 =2;

Torma _

ITpumep. Haittu ipenen.

Pa3ioxuM YMCIHMTEND ¥ 3HAMEHATEb HAa MHOKHMTEIH.
X =3x+2=x-Dx-2)
X —6x+11x—6=(x—1)(x—2)(x—3), T.K.
X —6x*+11x-6x-1
X —x*x*-5x+6
-5x%+ 11x
-5x% + 5x
6x - 6
6x-60
2. BbINOJIHUTE CJIeAYIOIIHE YIIPAKHEHHS

1. Beruucnuth mpeaci moCJICA0BaATCIIbHOCTHU.

. 2r+ 14 2r+2)!
1 - |2m+ 31!



2. Jloka3aTh 110 OIPEIEIICHHUIO NIPEAETA. .

R |
1. :!'"-1-x+5

2. Beruucnuth npenessl QyHKITHIA.

o

- gt 42 Pt —1ke+5

1),1"1 37 -2 -1 ;2) “ExT-Te+ll

LIx]

e - ooty
fp At
3) o e —1— ,4) }"!-: dx ;

[y

]jn T i 43 - -2
5) “Jland +3+*.5 9) S E B oK - 15

Tx' +8x" —Bx' -13x+3

m = TR CaRTe
11) E -h1+3’r . 12) x —2hc+20 ;

tn Ta' =4’ +8 P+l 2+ 2)
14) T d 0 +5,;; 15) o 2N+ B M 24200 .

5

e e

16) M-s 17)““-m;

IpakTuyeckoe 3ansitue Ne 11 Boruncienue npeesioB GyHKIMii ¢ IOMOIIBIO 3aMeYaTeIbHbIX
Npe/iesioB, PACKPbITHE HeONpPeeIeHHOCTel

Henu 3ansiTusi: HayuuThest pacKkpbIBaTh HEOMPEIEICHHOCTH C TIOMOIIBIO 3aMeUaTeIbHBIX MPECIIOB
Xoja 3aHATHA:

1. O3HakoMHuTBhCH C NnpuMepamMu BbIYUC/IICHUSA TIPEIECI0OB (l)yHKIH/Iﬁ C IOMOIIbIO
3aMevYaTe/IbHBIX MPEaEJa0B

Tema: “I n 1l 3ameuarenbHbIe IPEICIBI .
Lens: 1) pacupuTh NpeACTaBICHUE O HEONIPEAEICHHOCTH U METOAAX PACKPBITUS
BBIPa0OTKA HABBIKOB BBIUMCIICHHUS MPEJICIIOB
dbopMupoBaHUE KYJIbTYpPbI JIOTHYECKOT'O MBIIIIJICHUSI.
Xoo ypoka:

1. I 3ameyaTenbHBIN MPEJIEN, €ro CIECICTBUSL.

PaccmoTpum lim M . B nanHOM city4ae UCOJIb30BaHUE TEOPEMBI O IIPEEIIe
YaCTHOIO JaeT HeonpeaeaeHHocTh Bua 0/0. uCroib3yeM reoMeTpruuecKre cooOpakxeHHusl.



Bo3bmem okpykHOCTB panuyca R u 1ieHTpaIbHBINA YOI X, BRIPAXKEHHBIN B

panuanHoit mepe. OA=R. [IpoBenem xopay yepe3 AM u kacarenbHyro AM.
y A

O
-UC-_
p =2

»® Y

[To weprexxy BuaHO uto: miomaab A AOM < mnomanu cektopa A AOM < mnomaau
A AON.
Bripazum dhopmynaMu 3TH MIIOIIAIN:

O4-PM  OA-AM  OA- AN
et v <

2 2 2
OA
CokpaTum Ha —, M TIONy4nM
PM < AM < AN

Paznenum paBenctBo Ha R (R>0):

(6]
PM _ .
Ho o onpeaeneHusiM R -sin O x

AN o AM
R ° R

X.



_sinkx

IIpumep.. Hattu = »

[

21.]’[5[ PaCKpBITHA HEOMMPEACTICHHOCTHU {U} B OTOM CJIy4dac, HY>KHO BBIJICIIUTH HepBBIﬁ 3aMevaTeIbHbIN
dnd
=1

npenpen: =+ 4

I (551
[Ipumep.. Haiitu =*=¥+1)

I[J'Iﬂ PAaCKpbITHA HCOIIPEACICHHOCTU i1-.IB 9TOM CJIy4ac, HY>KHO BBIACIIUTH BTOpOI71 3aMeYaTelbHbIN

ﬁm[1+l_] =¢
npegei: A .

it T T PO e S | O P 1
lim |m | =k .__111_|.1+|.H1 1.|.| _h11.|:1+x+1i| =tm |[1+

._.
B

2. BbInoJHUTS ciieAylomme ynpaKHeHust

- =5 _-*"
2 +x+1
==
2= 4 dx -1 |

J—]

50 2%
=X TH+X .
9
I T+207
b
[ x4 |
e Eai 52
9
im 2 ctgb
—H .
M
Iim srlEx_—mEr
=l X

IpakTnueckoe 3ansitue Ne 12 BoiuuciieHue 0JHOCTOPOHHUX NPeAeIoB, Kiaccupuranms
TO4YeK pa3pbiBa

Heaun 3ausaTus: Haydnthcs BEIMUCIATH OAHOCTOPOHHME TIPEIEITBI U OTPEIEIISATh THIT TOYEK
pa3pbiBa

Xoa 3aHATHA:

1. O3HAKOMHTBCH C IPUMEPAMU BBIYHMCJIEHHUS OTHOCTOPOHHHUX MpPe/Iei0B H ONpe/IeeHus
THIA TOYeK pa3pbiBa



Tema: “HenpepblBHOCTh B TOUKE M Ha IpomexyTke. CBOMCTBAa HENMPEpBhIBHBIX (PYHKLUH.
Touku pa3peiBa, ux kinaccuduxanms.”
I[[enw: 1) BBeCcTH onpesesieHns HEMPEPbIBHON PYHKIIMHN U €€ CBOMCTB, TOYEK pa3pbiBa

2) BBIpaOOTKA YMEHUS POBEPATH HEMPEPHIBHOCTh (DYHKLIMK aHATUTUYECKH,
aHAJM3UPOBATH €€ MO rpaPuKy QyHKITUH.

3) pacmupeHue MpeACTaBICHUS O CBOMCTBAaX U rpadukax (GyHKIHH, BEIpaOOTKa
HABBIKOB [TOCTPOEHUS IT'paMKOB, UCCIETOBAHUS CBOMCTB (pyHKIMU.
I. HenpepsIBHOCTD (QyHKITHH.
Onpedenenue. Oynkiusa y = f(x) Ha3pIBacTCS HEMPEPHIBHON B TOUKE X = a, €CJIM MPeAeIT
(YHKIMU B TOUYKE X = a COBIIAJAeT CO 3HaYeHHEeM (PyHKIMH B 3TON TOUKE.

Crenyer pasnnyaTe OJHOCTOPOHHHME Mpenenbl (YHKIMM B TOYKE, T.C. MPEAen

(yHKLHH clIeBa OT Toukn X = a (3armceBaercst 1M (X)) y cipasa ot Touky x = a
(3anmceBaerca M [1X)6

AJNTOpUTM MPOBEPKH HETIPEPHIBHOCTH.

1. HaiiTu neBblii ¥ npaBblil Npeaen PyHKIUHU B TOUKE X = a.
2. Haiitu 3HaueHue f(a).

3. CpaBHUTb NOJyYECHHbIE 3HAUCHHUSL.

liTnf( )—711rn flx|=fla]=m,m=const

AN

Ecan N ,TO TOYKA X = a HAa3bIBACTCs

TOYKOH HCIIPCPBIBHOCTHU. Econ PaBCHCTBO HEC BBIMMOJHACTCA, TO TOYKA X = a
Ha3bIBAC€TCS TOYKOM pa3pbiBa.

Onpedenenue. Oynkuus y = f(X) Ha3pIBaeTCs HEMPEPHIBHOW HA HEKOTOPOM
WHTEpBaJje, eClIi OHa HEMPEPhIBHA B KAKIOW TOYKE ITOTO MHTEPBAIIA.
CBolicTBa HENMpPEPbIBHBIX (PYHKUUN (TEOPEMBI).

E Cymma, mpousBeieHre ¥ 9YacTHOE JIBYX HENPEPBHIBHBIX (PYHKIIHMI B TOYKE X =a €CTh
HEMpephIBHAS B ATOW TOYKEe (YHKIUS (A1 YaCTHOTO 3HAMEHATEls B TOYKE X =a HE paBHA
HYJTIO).

2. DnemeHTapHble (YHKIHUM HENPEPHIBHBI B KAXKIOW TOYKEe CBOEM oOnactu
OTIpE/ICIICHHUS.

3. Eciu dyukmus y = f(X) HempepbslBHA Ha MHTEpBaJC M MPUHUMAET HA €ro KOHIAX
3HA4YeHHS Pa3HbIX 3HAKOB, TO BHYTPH 3TOTO MHTEPBAJIa CyIIECTBYET XOTs ObI OJJHA TOYKA, B
KOTOpOM PyHKIIHS 00paIiaercsi B HOJIb.

4. Ecnu ¢yHKIMS HETIPEphIBHA HA UHTEPBAJIE, TO CPEIU 3HAUCHUH, PUHUMAEMBIX €10
Ha HEM CYIIECTBYET HauMEHbIlIee U Hanboubliee 3HadeHus. [Ipu 3ToM oHa MpUHUMAET Bce

3HAYEHUs MEXKLy HAUOOJIBIINM U HAMMEHBILUM.

II. KnaccmbI/IKauHﬂ TOYEK ?aSPLIBa._ _

1. Ecnou M f x|= lim . flx|=m#flajumf(a). HEOIIPEeIeNeHHO, m=const, TO TOYKa,X
= a Ha3BIBACTCS TO'—IKOI/I }Z)aXBf)aI:IBa I pona, BMJ pa3phIiBa - YyCTPAHUMBIIA.

2, hm pix \ajuauta) 1o Touka X = a Ha3bIBAETCA TOYKOM paspsiBa 11

pona, BI/III paspLIBa - CKa4OoK, BeJIMYMHA ckauka h = |m-n| .
3. Ecnu xoTst 661 OAMH OJTHOCTOPOHHHUX IMPENIETIOB PaBeH £ TOYKE X =a , TO TOYKa X
=a Ha3bIBaeTCsS TOUKOM pa3priBa Il poaa, Bua pa3pbiBa - OECKOHEUHBIH.



Ipumep 1.
@ynkuus y = f(x) 3aganHa rpadudecku.

y 1) x =_0 — touka paspsiBa II
poJa (beckoHeYHEI pasphiB),
3 3 16 Jl_l.fi;l}'}y=+oo
2) x = 3 — Touka paspeiBa I
+2 poxa (CKa4vok),
o l s x!-lp?}oy=l’5; :I-lg}ny=3
+1
+- i ; 3 } >
-1 0 1 2 4 X
Ilpumep 2.

IlocTtpouTs rpathuk GyHKLKM U HCCIIE0BATh €€ HA HEIIPePbIBHOCTE!

I xhx<l1
¥= < X+ Fsx=<2
|i3ix22
_ L
1) y=x" npu x < 1 — mapabona ¢ seprmuol (0;0), Oy — 0ch CHMMETPHIL,
yih)=1

2) y=x+1npul <x<2-mnpamas

(1) =2;y(2)=3.
3) y =3 — npsmas napamiensHas ocu Ox.

y

1. PaccmoTpum Touky X = 1.
lim y=1, lirlnuy =2; y(1)=1

a—i-0

yCIIOBHE HEeNpepbIBHOCTH HE
BBINOJIHEHO 4 = | — Toyka pa3psiBa []
polia, CKa4yokK, h = 1




TMpumep 3.
IMocTponts MHHIH‘:CJW.‘.WB&TB HETNPEPLIBHOCTE HYHKIHH

xz_*-h:x*‘:al -
¥y= -i+];-I{x‘:2

X
Ld-3x;n>2.

1)y = x*+ 2x - napabona; x < -1
sepiuinHa (-1;-1)
¥(-2)=0; ¥(-3)=3

2} y= -% - runepbona, (0.0.@. x £0); -1 <x <2

| 1 |
x“ ,1|.1,2| AB[1Z |1 llz
y

vl 4| a|1z|a|4}e
3 }'=4-3x—npmaa;‘.le
y(2)=-2; y(3)=-5
|. Paccmotpum x = -1.

_ ,T lim y=-1 lim y=4 H-1)=-1
x = -] - Touka paspuisa Il poja,

CE2Y0K.
2. Pacemotpus x = 0.

lim y=+4o; hm y=—u
s’ - :

WD) - e cpryecmayem

x = () — Touka paspsisa Il poaa.
T 3. Pacemorpum x = 2,
lim y==2% lim y=-2; p2)=-2
' i i P - =t all
2 \‘-1 o 1 12 3 & = ¥ =7 — TOUKA HETIPEPLIBHOCTH.
] -
- 3
A
[Tpumep 4.
Haiitn To4uky paspeipa GYHKURH, BRIACHUTE UX XapakTep:
i |
dx=-x* =3

0.0.D.4x-x"-3#0

X -4x+3=0

x1=1,x%=3
Toukw paspeiBa X = 1, x = 3. Mccnenyem nx:
1) =] ‘ :
lim y=-lim ——~—F——~=-
M ' (x=1)-(x-3) *
= x=1- mouka paspeiea Il poda

lim y=-lim ————<=
x-moy =140 (x...]).(x_:‘,) o
2}x=3
xl—tl;[—vlﬂ'y =t

lim y = -0

L x—=340

= x =3~ mouka paspwviéa Il pooa



[To nogy4eHHBIM pe3yTETATAM MOMKHO CXeMATHYHO MOCTPOHTL Ipauk (YHKUHH H

3aTEM €T0 YTOYHHTh, BRIUHCIIHB KOOPIHHATE! JOMONHHTSIBHBIX TOYSK,

¥

v(0) = —%:Mu;—é}
y ¥(2) =1; B (2:1)
MOESEHUCES

[
¥

/ o

l |'I Haiigem nonmonsmTeIENEIE TOUKH.
L



pumep. MccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIIMIO U ONPEEIUTH TUI TOUEK
pa3phIBa, €CIIM OHU ECTh.

B TOUKE X = -1 ()yHKIMsI HETIpepbIBHA B TOUKE X = 1 Touka pa3psiBa 1 —ro poga

y

3
2
-4-101x

Hpumep. MccnenoBars Ha HEMPEPHIBHOCTh (PYHKIMIO U OMPEIEIIUTH THI TOUYEK
pa3phiBa, €CJIM OHU €CTh.

B Touke X = 0 pyHKLUS HepephIBHA B TOUKE X = 1 Touka pa3pbiBa 1 — ro poja

y

2

p-p201x

[pumep. Oynkius f(x) = II/IMGGT B TOUKE Xo = () TOUKY pa3pbiBa 2 — ro poaa, T.K.

10 5 5 1c

[pumep.. pu2fes,



Haiinem nieBbIii 1 mpaBblii ipeen GpyHKIMA B TOUKe ¥ =2,

- [t=x-3 L=
m2'= =lm 2'=0.
[x—:s—qr—:uw] 1~

- [t=x-3 .
m 2= =ln 2 ==
N |:.x—:3+lil,r—:lil+lil] .

JleBb1it penien KoHe4eH 1 paBeH 0, a mpaBplid OeckoHedeH. Tora, 1Mo onpeaeIeHHIo,
¥. =3_ Toyka paspsiBa BTOPOro poja.

2. BoInoJHUTS ciiefylomme ynpakHeHust

VYkazaTh XapakTep TOYeK pa3pbiBa (QyHKIHU.

1Loy=,
2. y=hlix-8l,
.. sin(x 4+ 3) sin(x — 3)
filz) = — + — —.
3 v (x4 3)2 < —4dr 4+ 3

2 mp x4 -],
f[x:l= 2-2x mpu  -1Lx <],
Inx  »wpu 1ix

4.

Tema 3.2 Inddepennuanbuoe ucuuciaenne GyHKIUU OJHOM 1eHCTBUTEILHOM
nepeMeHHOn

Tema «lpounssogHan GyHKLMK, onpeaeneHHo, MPaBMUIO HAXOKAEHUA NPOU3BOAHOMN.
dusnyecknit cmbicn npomnssogHomn; NpomssoagHan cteneHHoM GYHKUUUY.

Lens:

1. BBectv noHATME NPOU3BOAHOM

2. [aTb aArOpUTM HaxoXAeHMA NPON3BOAHOM

3. pacwmpuTb NpeAcTaBaAEHMUE yUaLLMXCA O METOAaX UCCNeN0BaHNA @; GYHKLMN.
¢ Xopg ypoka.

1. OnpepeneHve npon3BoaHOIA.

3agaHa HenpepbliBHaa GyHKUmA y= f(x)

¥= f(x) npu x=x; y; = f(x4)

npu X =X, y,=f(x,)

Ax = X2 —X; -Ha3blBaeTca npupaLieHmem

aprymeHTa.

Ay= y2-y;-Ha3bIBaeTCcA npupaLieHnem GyHKUUN.



Onpenenenue. IIpenen otHowenus npupateHns GyHKLMM K NPUPALLEHMIO apryMEHTa,
€CcAu NpupaLleHme aprymeHTa 6ecKoHe4yHo Maso, HasblBaeTcA NPOU3BOAHOM AaHHOM

dYHKUMM

lim Ay /Ax=y'
A

x*0 (e £ (x), wmn v s dy/ds)

2.. JaHHOe onpeaeneHne HOCUT XapaKTep anropuTma. s HaxoaeHUA NPoOU3BOAHOM
dyHKUMK y= f(x) HeEOBX0AMMO BbINONHUTL Cheaylowue AencTeuns;

1. Haitv npupawéHHoe 3HaueHne pyHKumm y+A y
2. Haimu OpUpalieHue QyHKuu Ay
8y

3. PaccmotpeTb Apobb Ax

. A
4. Haitn lim =)
Ax-0 AXx

MonyyeHHbIV pesynbTaT ABASETCA NPOU3BOLHON.



- 3ansTHe 2.
-Tema: « ITponzpoansie dwHrumii Braa v=ut v, 1.*" u* v, v=u/v, rae
LU= u(x), v=v(x). -
Hens:

|, seibecty dopmynst nnpdepeHUMPOBAHNA CYMMEL, TPOHIBEAENHS,

4ACTHOIO (PYHKIHIA.

2. Mopmuposats HaBsikH dnddepenuposania,
. Xo01 ypoka.

1. Jlaust madpepentmpyemute ynxumm u= u(x) u v v{r ), y=ut v
"Haiim y!

- 3anamMM npupalicHue aprymeHua A X, Toran ynkumm nomywdar
. npupamenna Aun Av.
1)y Ay=ut Lo+ vidv.

2), .‘.'}.y- wrAut v Av- u- v=AurAv,

Ay
OmAy - Jmdu il o vy ]

. Ilpu y=u- va}m:mmqnu MOAY4HM {u~1.:l=u v ]

2. _*,r- u* v. Haiira y!
JanamiM mpHpamenmue aprymenta Ox, Torga vl noayuar
rpupamesrns (uu Av.
1). y+Ay=(u+Au)* (v+Av= uv+ u &+ D vy,
2). fy=uv+ u* Mt Au® v+ Au® Av- uv= u® Avd v Authu®t Av.
-3). ﬂx WAV  v*Au | AutAv
ﬂ Ax A x

4} h lim u"‘f‘l"n v hm v*Au + lim Au* lim Ay = u* v v
: ‘3# &0 Ax  and0 a0 hy

-.+ﬁ'u.—u'v+v‘u. e '
lim4 u= 0, T.k. pysxums u= u(x)- nenpepsinnas |{u* vj=u* v+ 1ty
SO

3. y=uw'v, v(xf= 0. Haiitn }'
3anamum npupamenneAx, Torng dyHkuwuK nonyar npapawerns Hu nliv.

1), yhy=utby
v+
2] Ay =ty w - uvt Au® v uv- v u e dut v utily
, villv v Vvt fAiv) vivtiv)

3). Dy« Au® voutAy : Ax=Lut vibx-uthvilx
Bx  vvhv) v(viAv)



4. lim D v=1lim Au* v/ Ox- uw*Av/ D s lim Aut it i u*Av/Ax .

o, 90 N 590 y(viAv) VvV

'. 1]* v_ ]! V -—1'90 L - I

o . vZ lim Av=0, T.k. v=v(x)- HEHPEDHBH:! - E‘_}uu*\.—'
F, O 2430 v V2

; '-3aMB'-13HHc S

" Lpu Y= et u, rae C= const, y (C}* ut C* y= 0% u+ C* 4= C* u
(C* u)=C* u'|, mpu C= const.

Hpm.:ep 1.

y=2x -3f£+4fxu Haiu y
Coy=2% 4 3% 123 4% (3)%x= 8% 3/x- 12/x"
HpH ep 2.

f :-f-2 | ; Haiiru y.

iR 5. x“"\

y= (2 1)* (5- 3?) Q25 1)* (5-3%) = (2*355-0)K(5-35)-( 20H 1) *(0-3*450 =
(5 3@_ (5-35F _

—68* (5- 33+ (225 1)* 1255 = 3052185 IS 128 fi 1220 4—3[]x-
(5-3x)2 : (5-3x ) (5- 3x7

L6 ox +
C(5-3xh)2



3anaTHe 3.
Tema: «[TponaBoaHEE OCHOBHBIX MEMERTAPHLS (hyHrIHiTn,
Hens:; -
. paciHpHTE 3HAHHA VYAIMHXCA O NPOHIBOAHOH
2. yNYUUIHTE TEXHHKY BIATHA MPOH3IBOIHOIM,
3. opmupoBaTh rayGHHY NOHHMAHHA JOFMHECKHX [IPOIECCOB W CBAIL
| MEMCTY H3YYaEMBIMH TCMaMH,
- Xon ypoxa.
I. Ilpoussonnas noxasatensuoi dymxumy.
Jlana dymxumn y= £ a>0, a+ 1; sapanam Ax.

l. ytiy=a
2. Dy= aX 8% 35 Fad )

4 ﬁx lim a* e hmﬂ—_i— %1 =a*ha
. AMILRE 2L 8¥Ohy loge

li 1 c.nmr:mnr, 2 3aMEYATENLHOIC NIPEACna.
"ﬂa X Ec}g-e | @)Fa*na

Cnencrpue:

(@)= €% Ine= ¢ ("= e*
"2, IlpowssogHas NOrapHPMHEYECKOH QYHKLHH.
lana gymrmms y= logx, a>0, a#+ 1.
: '.h.nanﬂu llpHpELl.li:HHl: aprymenta Jx.

+1 y= logs (x+{\x).

ﬂr log: (x+ Ax)- logax=loga x+ Ax =logd1+{ix

X x

.Ez-'ingﬂlﬂ'_'_;ﬂx!
41:m —uiu}lggﬂlia_nm'.l, 1*loge=1%*1 =1 _
% x X Ine % lma

lim = log. e- cnencTre 2 3aMeEYATENBHCT O NPEaENa.
ﬂﬂﬂ %
(logsx)=_1__
xin. .
Cntﬂmuc
(nx)=1 =1 (Inx}=1
xlne x X

JaMeqaHHe.

(g x}=__1 - o0ummit cmy3ai.
x*In 10



3. TlpousBoaHbEe TPHIOHOMETPHYECKHX DyHKLH.
a). Jlana dyskums y= sin x.
3anamam npupamense aprymenta A x. -
). y+Ay= sin(x+Ax).
2), Ay= sin(x+\ x)- sin x= 2 cos x_ﬂ.a...!, stL.ﬂx,_!... 2 cns{x+ﬂ;j'

*sin Ax
2
- 3)." Dy=2 costx+ Ax2)* sinAx2

- Oz Ax i

4). lim [\y =2 nm cos(x+ [Ax/2)* | m_.x.f'—?‘mr ar*_l_ lim sin/\? =
i Ry=2) i, by

=C08 X,

&WE 1 = cnencteue | saMeyaTeabHOro npemnesti. |(sin xﬁ- COS X
le: .

~ 0). Aranors4EO BeiBoAKTCA hopmyna |(cos x]:= - SIN X
). lana dynxuma y=1g x. _

- Io ocHORHOMY TPHIOHOMETPHYECKOMY TORASITRY 12 = SI0 X
’ 05 X

PaccMoTpHM y= Si0X # Hallaéy MPOMIBOZHYIO HYACTHCIO
[sin ?;".JI. (sin.x)'* cos x- sin x*(cos x)' . cofxs sirfx . ] _: (g x]'rﬂczlg;
cos cOsx cosx  cosx

-1). AHanormuHo ciydarn (B) BeiBoauTCH dopmviia

(ctg xy==_1_
sirx

" 4, [Tpow3soiHeie 0GPATHEIX TPHIOHOMETPHYECK X Gy H KUMIL
-DopMynsl CreayeT npuHATh 0e3 A0KAIATENbIIB, @ LOKUIATH WX MOCHE
Temil «lTpomssomnas caomiOR dyHKHs.

(arcsinf=__1__; (arccos}=- __L__ ; (arctg)=_ J_ (arcelg)= - _Lﬁ
Vi-x= V1-x2 1+ x% I+ x

Hp!li-lhll:'p 1.

:,r- sin x* In x; Haiiti }f )

y= (sin x)* In x+ sin x(In x)= cos x* In x= sin v'x.

[pumep 2. |

}r—&x_ , Haifma y.

y= L.-:'ﬂr 1)* 2285 (& x)® 63 200 xe+ x- 38— 3x)= x& — 2x- 3"
T 4x6 4xE 2x




Janimue 4,
" Tema: [lponssonnan cnokmoi dyHxanm. Pemenue sajgay,
- Lesns: =

1. YTOMMMTEH NOHATHE CAOKHOM (yHKLUHN,

2. mpecta npasno ARQQEPEHIHPOBAHHA CIIORAOH (VH KN,

3. 3aKPENHTH NOMYMEHHBIE IHAHMA.

Xoxn ypoka.
-1. Cnoxnan dysxima. .
- Cnowuan QyHKUHA HMEET LUKPIKOE PACIIP AHCHHE B MATEMATHEE,
' Hanmpumep, Burmcnas 3Havesne gyHkumm Y= sin x+ 3 B Touke X,
" cHauvAna MPHXOANTCA BHIMMCASTH 3HAMEHHE Sin X+ 3, d 3aTeM HAXOMMTSH
'KOPEHB H3 NONY4eHHOr0 pesynstara. T.e. pacemarpaeaorcs QyHKLHH

- g(%)= (sin x+3) u fix}f g(x), T.e. HcnomsayeTca dvicuma y= f{g(x)),
' ABJISIOWANCH COKHON.

[Iycts samaust ase gysxusm y= f{x) v y= gix). dywama y= fg(x)).
ARTAILAACA CYNECPNOIHLUMER naunsIX By HKIIHF, HA3BPAETCR c.rm:mmi
2. [NpowzeonHan cnoxHOH GyvHKHYE.

Teopema. Ecoim gymxaan y= f{x) w y= g(x) madepenmmpyemsr ma
HHTEpBATE [a, b] u e& npoussoaHAR HAXOAXTCS NO MPaBITY:

'_Ef {g(xllli* g (x).
p
' y—'j% Haﬁmy

9—__; (25 1%27_,&; bx =

_]]pm.uzp!

r—lnmszx

y=_1 *(cos2x)=_1_*(-sin2x)* (2x)=-tp 2x * 2=-21g 2x.
cos 2x cos 2x

piamep 3.
Cy=e.

, sk _ | arcsin & Arcsin X
y=¢ “laresinx)=e ‘_1 _=e
.3. TNpowssogreie oGparHbIX TpUTrOHOMETPHYSKHX vk,
JlaHa (yHKUHSE y= arcsin x.
Eit ofparsoii anserca dyrxums x= sin vy, y [-[L [l
; e

| -nbﬁnnﬁcpeuunpycu 310 YpaBHeHHe
(= (Eny)
I=cosy*y=—y=_1_

COs
cos y= +V1- sity=V1- 2



y=_1 ; f{arcsinx)=_1]: .

T2 “Vi-x2
ANANOTHYHO BHBOAATEA MPOHIBOAHHE H  OCTRALHEX  ODpaTHB X
TPHIOHOMETPHHECKIX dyHKumil,

JAHATHE 6

-

Tema: «I'eomeTpHUecKHi CMBICT NPOA3BOAHONH. Pemenne 3agau»

Ilens: 1) BBICHHUTL reOMETPHYECKHH CMBICIT IIPOH3BOLHOMH.
2) CocTaBuTh ypaBHEHME KACATeTLHOM, HOPMAJIH.
3) DBripaboTka HABEIKOB HAXOXAEHHA  MPOH3BOIHOMH,
pacuIHpeHue MpeJCTAaBleHUA YYalUuXca O MPUMEHCHHH

MPOHU3BOIHOMH.
. Xoo ypoka.
L T'eomerprueckuii eMLICT NepBRoii MPOH3BOAHOIN.
) 1) Onpenenenne. & IlpenensHoe nonomeHHe CceKylueH  HasbiBaeTcA

kacareneHol (M, — M)

MM - cekymas
MP - kacaTenwHas

Onpenenexue. [NepneHmuKynsAp K KacaTeNbHOH, BOCCTABIEHHBIL B TOYKY
KacaHH#A, Ha3plBaCcTCA HOPMAlLH.

2) IycTs nana HenpepslBHas GyHKuHs vy = f{x).
PaccMoTpHM ee rpaduk.






Boasmen na xpasoii Touxy M ( :L.F,}.
' Japagum X npupamenne AX, nomyyas, 910 Y nomy<Ha npapatenne AY.

Ax =x; =x=KK;

Ay = y; =y = NM;
INposepew NM napannensio 0X, cexyuryo MM,
Paccmorpin AMM N (EN = 907).

LMMN =L M,PK =B
S e K
eh= wn = MN=MN: tg B

Ay= Ax-tgPp

Ipr Ax—=0 tgf—tgx u cexymans MM,—MJl, cremoBaTensHO:

im 2 -tga
ax—s) Ax

Torpa vy "'=1ga, tga = k- yrnosodl kosdbuimenT kacarensHodl
Pk

Buison: [Mpomseonsas GyHKIHE B HexoTOpON TOuYKe paBHA YTAOBOM)
koddpHIHEATY KAcaTensHoH, NpobedeHHON K JAHHOH KPHBOH B 3TOF
TOMKE.

¥yl =k
Ypuﬂmue pacarensHoll k kpusoll y = fix) B Touxe My (Xgyqe) uMmeeT Bl
¥ - Yo =¥ (%) (x - Xg)

Tak kax HOpMank NEpHeHIRKY IAPHA KACATENLHON, TO e¢ YTIOBOH RoMpOHIIHEHT
ofpates No BeIHYHHE H NPOTHBONONOWEH N0 3HAKY, T.6. YPEBHEHHE HOPMANM K
kpiBoil ¥ = f{x) B Touxe M, (xg;¥o) HMeeT BAA:

1

¥'(xa)

Y-¥ =- - (% - xg)

Jadaua 1. Hanuears ypanHeHie KacaTensHol B HopMaH,
OpoBeneHHOH K kpHBoH v = X *+x B TOuKe ¢ abcumnccod

x=2



Pewienue

Hs yenobra BHAHO, 9T0 Xy = 2 . Haftnem vy -

Yo=Yx)=4+2=6
 Haiinem yroobofi KoadOHIHEHT KacaTenbHOMN:
y'=2x +1
k=y'(x)=2-2+1=5
YpapHeHHS KAcaTensHOH HMEeT BHO:
y=6=5.(x=2)
VopocTas: y=5x—4 - ypasHeHHE KacarensHOH
VYraosoil koahHUMERT HOPMANHE NpK 3TOM pasen = /3,
COCTaBHM YpaBHEHHE HOPMATH:
y=6= =1/5-(x-2)
Ynpoctam: y=-1/5x+28/5 - ypasHeHIte HODMATH.
Jadaua 2. Haiite yron sexmy oceto OV H xacarensHofi B rpadHyy
DYHEKIMA ¥ = cOs X B To4ke ¢ abcunccof x =0
Pewienue g =0; yy=cos0=1.
Touka kacanna HMeet Koopamraarsl (0] 1),
y'=—sinx; v (%)= -sin0=0
k=0, creqosaTensHo YpaBHCHHE KACATENRHOH HMECT BH :
y=1=0; te y=1 - kacaTensHas napanienssa ocd OX.
B sToM coyuae oHa cocTaRMAeT ¢ ockio OV yron, papusrt 90°,

Omeem ; 90°



Jadaua 3. Hafie yroa Meiay KacaTeNBHEIMH K KPHERM ¥ = & - X
. Moy =4 X + 4, npOBEASHHBIMA B TOMKY HX NICPECCHEHNA,

Peuuenue

¥1o0 MesEAy JBYMA TPAMEIME HAXOJHTCH N0 (opayne:
k:=ky
BT 1k

rae ¢ - HCKOMEIH yTOou, ki, k: - yriossie kosdbHIHEHTS! MPAMEIX.
Hafigem abGcumecy TOMEH NEpeceyeHNA JAHAED GYHKIIHE:

{T=Eﬁx

y=4¥+4

8- x= 4 Vx+4, possmen obe 4acTH B KBazpar
64 - 16x +x" = 16x+ 64
% -3x=0; x(x-32)=0
Xi=0; xy=32

: m KpHEEIE HMENT OBE TOUKH DEPeCcEedeHHHE, IHATHT ﬁ}’ﬂﬂr,ﬂﬁffﬂﬂ MERIY
KacATENEHEIMH!

1) Hafimem k; B k; B Touke x,=0 Honpememim O

y'==1; y'(0)=-1 (opumobax x); k =-1

i I N 1 " - -—
¥ '4m'{1+‘1}— E+a Y 0)=1; k=1

g = :t: =m0 = @ =%°

1) Hafinem k; u k; B Touke xp=31 WompemensHs (@

k==1:k=2¥36=13

33
Bm:=Tom =1 = =45

Omsem: @, =90°; ;=45

Jaoauad. Hafitwt Touke rpapusa dyexmne fix) =e“ - e ™ |, B KoTOpRIX
- KACATENLHAR K 3TOMY rpafuky napamiensya npamoi  y = 3/1 - x



Pewenue
HafiTe YKasaHHEE TOMKH — 3HEYNT HaHTH KOpHHE YpaRHeHHs.

' (x)= 32 , THK KAk NAPANNENEHEE (IPAMBEIE HMEKT PaBHBIC
YTAOBEE KOMPHEIHEHTH

Hafinem f'(x)=e"+e™
PaccmoTpim ypasHenne e +e” = 3/2
Mpeofipasyes ero e+ 1fe™=32=0, _'grm;nmmna e*, mee#0
2e™-3e* +1=0
Myctse* =t, torma 26-3t+1=0, omyna =1 u t,=172
Ne*=1 = x=0; ¥, =0; M, (50
Dea"=1/2 =5 x;=In05; Y= ip 2o g5 -2 = -1.5
M; (In 0.5; - 1.5)

Omeem : grouxax M, (0;0) B M;(In0.5; - 1.5) wacarensHeie & JQaHHOM
KPHBOH NMapdnensHE OpAMod ¥y =3/2%



3JAHHATHE 9

Tema: «MakcuMym B MEHHMYM QYHKUEH,
DHPEJIE.-']:H“E, IIP“'!HHE, ﬂpﬂ!l{ﬂﬂ HAXEIEHHA, »

Lleas: 1) BeecTi NOHATHE 3KCTPEMYMOB (Y HKIIHH,
2) BHIACHMTE MX NMPHIHAKH.

3) HaxoauTs IKCTpeMyMB QYHKIAH, MOIb3YACH HIYICHHEIM

Xod ypoka.

MATEPHATOM.

. Makcumym dynxunn.

["padmueckn sanana dyuxuus v = {(x).

A

fof -

Ecnn f(a) > f(x) nns mobsx X HI HeKOTOpOro
HHTEPBANA, TO X = A4 HAOLIBACTCA  TOHMKOM
MAKCHMYMa dyHKiHH, a f@)= Y -~
MOKCHMIALNBLY  FHOYENIEM QAR

IL.  Tlpuinax MaKcHMyMa.

Ecad NpH Nepexoje 4epe3 KPHTHYECKYI) TOUKY HENpepuBHOCTH X =& I-8
MPOHIBOAHAA (QYHKIHH MeHSeT sHak ¢ (+) Ha (-) To TOHKka X = a &cTh TOYKA

MakcHMyma (Max) gyHKumH.

TeOMETPHYECKH 3TO MOXHO NOACHHTE TEM, YTO N0 TOMKH MAKCHMYMA dryuxims
BospacTaet, crnegoparentyo [ 7 (x) > 0, a mocne TOUKH MAKCHMYMA (VKIS
yOaBaet, caefosatensio [ (%) < 0, T.k. MakcHMyM ecTh HawGonbllee 3HAYEHHE
DYHKILHH H2 HHTEpBAne (BHYTPH HEro).

L Muaaaymym dyHuum,

I'padpuriecn 3anana dyHkums  y = f(x).



i A

Ecmn f(a)<f(x) gmm molsx X H3I HEKOTOpOro

';}'ﬁﬂ HHTepBANA, TO X = & HEIBBAETCA TOMKOH
MHEHMYMA doyHKuMH, 8- f(a) = v, HEILBaETCH
MUMEMPMOM (VKL

 frar |

3 4

IV. [llpuinak MHHHMYMA,

Ecam npm nepexoie 4epes KPHTHHECKYH) TOYKY HENPEPRIBHOCTH X =a [-n
npouzBOAHAY QYHKIMA MeHseT 3Hak ¢ (<) #a (+) 7o Touka X = & ecTh TOUKA
MHHHMYMA (min) dyHEIHN,

[MoscuuTs CaMOCTOSTENLHOD.

Bece Max B min QyHEUHH HAIWBAIOTCE  SNCMDEMIMIMU @YKy .

V.  llepsoe npasnio HAXOEICHHA IKCTPEMYMOB Gy KN,

[Mycts gana dynxmus v = f(x).

1. Haittr l-io npomseomeyie  y' = f'(x)
2. lpupaBiaTs ee K HY/M0 W Hafimi kopuu ypashedus [ (x) =0 (yauTmBas # TOMKH
. peipeEa - nporseomHoR)

3. Ormetuts Ha wHcnoBofi mMpaMofi HafmewHElE KOPHH H TOYKH PAIphiBA (HX cpasy
MOMETHTE). JKCTPEMYMOR B HHX OLITL HE MOMET.

4. Hecnenopats 3naxd [-ff npomBogsoff B nOMyHeHHSIX HHTepBANAX (YMHTHBaA
MMEIONIHECH TOYKH PA3pEIBa).

5. Eciv npA mepexole 4epe3 CTALHOHAPHYIO TOYKY ( KPHTHYECKYMD, HO He TOMEY
paspuisa) I-ro pona I-s npow3sogsas MexseT 3nax ¢ (+) Ha (-), To B HCCTETyeMoi

. Touke dyHKIHA HMeeT Max, c (-)na(t) - dyHxuEs pmeeT min.
6. HaliTa anavesns QyHKUHH B HaHACHARKX TOMKAX IKCTPEMYMA.

Jadaual. Hafima sxcTpeMyMEl §yHEIHE y=x]f3—il-3x
L0, x e (=00 j+ 00), TOYEK PAIPHIEA HOT

].r[-x]=-13f3—xz+3x:= y (x) # - v (x) — bynkges obwero sHaa.
y'=x=2x-3
—2x-3=0

K|+I.1 ﬂl
N.4ag=-3 | = =+3; uz=-1



xe(=0;-1): y'(-10)=100+20-3 >0

il rrln
adl N A oy *+3)=9-919=9
-4 -3 + T
; A(+3;9)- max;
Yuim (- 1)=-13-1+3=1213
B{-1;123)—min.
Sadaual. Haiitit sxcTpesyms dysxkumms y=x/2 + 2x
003 x =0, x=10 - TOUKA paIpLIBA PYHKLIHH
y(-x)=-n2-x=-(x/2+2x)=-y(x) - PyHKUHA HEICTHAA
Y ifg- 2
x -4
l:l: - =
1/2- 2 1]1 T 0
x=0 - Touka paspeBa [-# NpoHIBODHOGH
X =4; x=-2; %= 2 - craumonapHee Touku [-ro poga
100 - 4
y'(-10) = 200 =0
o 'r:r —re yo-1y = 12'4 <0
=% , -4
-2 - -2 F X Nkl = 3 <0
\ 100 -4
y' (1 = 00 >0

Vam (-2)=-1-1=-2 A(-2;-2) - max;

Yun (2) =

i+l= 2 B(2;2) - min



JAHHATHE 10

Tema:  «BemyxAocTh, BOTHYTOCTE HYHKHAH,
. Onpeaenenne, NPAIHAKY

ITeas: 1) BpecTH NOHATHE BLIMYKJIOCTH, BOTHYTOCTH.
2) JlaTe A0NOMHHTEABHBIE CBEICHHS O METOLAX HCCNENOBAHM

rpadHka.

Xoo ypora.

I. Brnyknocrs $yHKIHH.

EJL Onpedenene. EcAn KpHBaS HAXOOWTCE HHWE  KECATENLHOM,

nposenernofl k kpusoli B moboll Touke wuTEpBana,
"E{FJ' TO KpHEAS Ha 3TOM MHTEDBANE HEIRIBACTCA SblNVILION.
H

Jocmamonsinill RELEMar.

Ecnv dyurus vy = f (%) MMeEeT Ha HEKOTOpPOM
HHTEpBANE OTpHUATENLHY0 1l-10  OPOHIBOZHYIO

1
/]

;...“ ¥ " <0, To HyHKITHS HA ITOM HHTEPBLIS SLIFIVEIIN

Ecin £ (x)<0 npu x € (&, B), To 3uaunt [-a npoussoguas y ' = ' (x)

spnAercA QyHKmmed yOmmaromed, T.e. npe BospacTamum abcumcchl X Oymer

YMEHBIIATLCR Yron o, obpasoBanHkil KacaTensHOR K kpusoil 1 oo OX

memer 'ix) > ' (K2) & o > ap,

HO NpH 3T0M KPpHBAR BRITYENES.

II. Bornyrocts ¢ynxkupm.

p Ompedenenue. Ecn¥  KpuBas HAXOMMTCR BLIlUE  KacaTelhHOR,
LJ nposegennofl k xpusoll B moboft Touke WuTepRana,
\,\ TO KPHBAS H3 3TOM HHTEPRATE HAILIBAETCA SO2HYMON
(antrmrol SRS,
‘-..._M‘
AlocmarmouHbii RpLEHaR

Ecnn ¢ymxnms  y = f (X) HMeeT Ha HEKOTOPOM
= 4) wHTepRane nonokHTensye  [l-o npoHMIBOAEYIO
y " =0, 70 PYHKIME HA ITOM HHTEPBANE  So2HMmd
{ OKa3aTeALCTRO AHANOIHYHO).

L
=



Il. Toukn nepernba.

{Onpedenenue. Ecnw To9KH, B KOTOPEIX (QYHKIHA MEHAET BRINYKIOCTH HA
BOTHYTOCTE (HAH HaoBopoT), HASKIBAKTCA MOVKAMY NEpezuia

Teopema. Ecnu dymxuss y = f(x) zeasis IuddepeHunpyema Ha
HEKOTOPOM HHTEDBAAE H X HX 3TOMD HHTEPBANA eCTh TOYEA
neperwba, To 7 (xg) = 0.

Jauewanue, Touxka neperufa momer CYWeCTBOBATE H TaM, [Ae £ (%) ne
cymecTeyeT. Hanpumep: vy= Wx, mns EoTOpO#

2
y'= - ary e x=0 Il-a npowssonHas He

cymectsyer, Ho x =0 - Touka nepernfa.

1V, Tlpaenao HaxowaeHns Toues nepernda.

Hana dyuxuua  y = f(x).

l.Hafith y"=f " (x)

2. Halita kparageckne touxn [I-ro pona, pemus ypastcane f ' (x) =0

3. Heenegorate noseaenne I1-i npouisonxoll B OKpecTHOCTRX MONYYEHHRIX KopHed.

4. Ecau npH nepexofe ueper kputHdeckywo touky ll-ro popa 1l-r npowssonnas
MEHSET IHAK, TO HCCAETyeMan TOUKE eCTh TOMKA nepernba.

5. HoafiTe 3navenne yHELHH B Toukax neperuba.

Jadava. Haitti ToskH neperufa dyHKLIHA.

y= 1+3 -x'4
}'"ﬁ:-;r-r."
: "=6-3%
) =
X' =2

x1=-"1'2 K]=\|I2

: y"(-10)=6-300 <0

Th. L. u

— y"(0)=6-0>0

3 St > y"(10)=6-300<0

ey ARNR: | TF
y..u(-421-1+5-|'=5 A{-ﬂ;ﬁ]-mmneparﬂﬁn
Yen(¥2) =1+6-v2=6 B(V2;6) - Touxa nepernba




V. Bropoe npasuio HAXOKIEHHA IKCTPeMyMa GyHKUIMMN,

AHATHIHPYA NOAYYEHHYI0 HHMOPMALIHIO, MOXHO 3AMETHTh, ¥TO Max dyHKIHH
HAXOMTCH HA WHTCPBANC BNYKNOCTH, 8 Min (YHKIKH HAXOOHTCA HA HHTEpEANE
BOTHYTOCTH. 3JTO [2¢T BOIMORHOCTE cocTagMThe [ upasmno waxownenus

IKCTPEMYMA.
[TycTe mama QyEKIEA ¥ = [ (X)

1. Hafigem y'= f'(x) W onpenennm numuﬂ:upnue'mm l-ro poga X,X%i, _ X,
2. Hafinemw y"“=f"(x).
J.Hafinem y“(q); y"(xa);..... ¥ ()

DEcmmy*(x) <0, 10 X - TOuka max
NEcnuy®(x) >0, 10 X; - ToOuRAa min
INEcmay " (x) = 0, 10 HWccmenosaTts mo | mpabmTy.’



JAHATHE 11

Tema: «HecnexoBanue yHKUHNA H noCTPoOeHNE rpadHKOBH

Hean: 1) CHCTEMATHIHPOBATE IHAHKA 0 cBOiicTBAX DYHKIIHN.
2) Iloctpoenne rpadHka (yHKIHH,

Xod ypora.

lpagWk @YHKIHH CTPOHTCA QA Toro, 9roOWl CHOeNaTek HarmAgHOH

KAYECTBEHH YO XEPAKTEPHCTHEY ocobeHRocTel dyHKITHE.

—_

' TlonHoe HCCASROBAHME HIET N0 CXEME:

. O6nacTs onpeneneHHs GyHKIHA.

ACHMITTOTHL.
Heofxonuuo TpoBOAHTE HCCNEAOBAHKE BCEX BOIMOKHMK BHIOE ACHMITTOT.

. HeTHOCTE — HEUETHOCTE.

HecnemyeTea o onpeneneHHID.

. DRCTpeMVMEL.

Heeneaosanse mo | npasmmy Beerna naeT pesyabTar.

. Touxm nepernba.

HFDW.[IHTL Mo AMERLIEMYCE NPEBATY. Touka I'.I.'EFCTHEH BCETA MMESTCH MERIY
AeyMA  GIMOKHEMH  TOYKEMH  SKCTPEMYMA, JNEXallMMH Ha  HHTepBane
HETNPEPHIBHOCTH.



6, JononHHTeNsHEE TOMKH,
Jna OGonpineii TOMHOCTH NOCTPOSHHR TpadHKa NONE3HO BRYHCIATE TOMKH
nepeceveHHs ¢ OCAME KOOPAMHAT (eC/H ITO BOIMOMKHD).

7. Toctpoenne rpapuka.
[o UMeuMMCH JAHHEIM CTPOAT rpadHK B CHCTEME KOOP/IMHAT,

Hpumep 1. Hecnenopats QyHKIHIO, NOCTPORTE rpadHk.
y=x'+6x* +9x -
1N0.0®. xe(-;+x), QYHKUHI HeNpepbIBHA,
2) ACHMIITOT HET.

3) y'=3a+12x+9
3x* +12x +9=0 - pasnennm Ha 3
x'+4x +3=0

Xtx = -4
= ¥=-1; Xx=-3

.% = 3
y' ({)=9=>0

Yoax (-3)= —27+54-27=0 A(-3;0) - max;
Yo (-1) = -1+6-9= -4 B(-1;-4) - min.

4) y"=o6x+12
ax+12=10
n=-2
% 4

y"(-10)= 60 +12 <0
y"(0)=0+12 >0
godofien Yun(-2)=-8+24-18=-2 C(-2;-2)-Tn

-;is:p X +oxt +9x=0
x(x-6x+9)=0
x(x -3}* ={

% =0; %=3; 0O(0;0) -pngon. Touka




Mpumep 2. Hecnenosats dyHkum, mocTponTs rpaduk.
?:1 -
x=-2

}r::

L. .

)xe(-m; 2) U (2;+m) \f
21;'

2) X =12 - BepTHKANEHAS ACHMITOTL

lim = .o lim v=+ao i
X—+3-0 K-s240 : |
i

'1\ i

lim y = e - ropH3oHTANBHON ACHMITTOTEI HET.

K-

2
k=lim yix = im—e— =1; k=1

X—an Xsm K =1

. 2 2
5= lim (y-kx) = lim Lﬁ -x) = lim % -2
K = -

] XK= K =p
=2
1

x |0
y=K+21 - HAKIOHHAGA BCHMITOTA y |2 |3
| |

; gy yim HE-D-x sk | K-
1d x-2F ®-2r x-2

x# 2 u=0; x=4§

Yua (0) =0 0(0;0) - max
Yun(4) = 162=8 B(4;%) - min

4 yoo 2 AHix-2F - (¢ -4x)2(x-2) _2(x-D(x-2-x"+4x _
)y"= x-2) (x-2)"

2(x*- 4x+4-x"+4x) » 8
(x~2y (x-2)

ngz_)r =0 ; x# 2 ; Touek neperu0a Her.

|
TP

a——

5 N ./
y"(0)<0; y"(10)> - 3 I

5) —~—-x2———-=0; x#22; x=0 - gon TOYEK HeT.
: x_z . !l






IIpakTHyeckoe 3ansaTHe Ne 13 Boiunciienne Npon3BOAHBIX CJ0KHBIX QyHKIUH
Hesm 3ansitus: HayunThcst HAXOAUTH MPOU3BOJIHBIE CIOKHBIX (DYHKIIMH
Xoa 3aHATHA:
1. O3HaKOMHTBHCS ¢ MPUMEPAMU BHIYHUCJIEHUSA MPOU3BOIHBIX CJIOKHBIX PyHKIMI
[Ipumep. Haiiti mponsBoiHy0 QPYHKITHH.
CHayvaJia mpeoOpasyeM JaHHYI0 QYHKIUIO:

3. BbINOJHHUTH cieayouue yIpaKHeHHs

3
x5 -Tx+3 . (1)
F=f2—.- ¥is |=?
1 [x—1) L=

=3 5

y=3fx-—-In&

2. &
_1.2

3. VI

4, v=e “amsm x
- 1

5. GOl -3 cosx)”
¥= L

6. 5%

7. _‘_r'=.:|3I: 1+e* -1

8 },=EHI.EIEJL'

IIpakTyeckoe 3ansaTHe Ne 14 Berunciienne npon3BoAHbIX U AU PepeHnnaI0B BHICIINX
NOPSIIKOB

Henu 3ansaTusi: HayduThCs BRIYUCIATH TPOU3BOIHBIC U U PEpEeHITHATBI BBICITUX MTOPSIKOB
Xo/1 3aHATHS:

1. O3HaKOMHTBCH ¢ IPUMEPAMH BbIYHMC/ICHHS] NPOM3BOAHBIX U AU PepeHnnaoB BHICIINX
NOPSI/IKOB

a) [IpousBosHas BHON (pyHKIMU

[Tpumep. Haiftu npou3BogHy0 QyHKINN )

Loy, 1 Mx
Hudbdepennmpys GyHKIHO ¥, TOTyIUM TR



¥l =y= ] ==

JuddepeHnupys MpOU3BOIHYIO ¥, TIOTYIUM x x
0) [IpousBoaHast HEABHOW (DYHKIIMU

[Tpumep. Jlns naHHo# HesBHOW QyHKIMU HaiTH ¥ .

x? +y2 —de+10y+4 =0

Juddepenuupyem 1o *00e 4acTH PaBEHCTBA, Ie ¥ €CTh QYHKIMSA OT ¥, moayqaem>+i —4+1lr=0

Orcronia Haitnem ¥ .

YRy +10)=4-2x
_4-2x _2-x
ST T

Haiinem ¥ ;

. =l - 2-=p v+5+(2-x)y"
¥= - ] = - T
[v+5] iy +E)

_2-x
o ¥=
HOI[CTaBJ'I}IeM B JICBYIO YaCThb HAUMJICHHYIO ITPOU3BOAHYIO y+5 , [IOJTy4dacMm:

g
+E5+2-x) |'—
¥ i " w45} =_|}'+5:|2 +|_‘3—x]2 __y3+x2+10y—4x+25|

_1_,(" =
|'_1.-'+5]2 iy +5]3 |'_1.-'+5_|3

y.__-lx—itly—-l-+1tly—4x+?3 yr=o =
S-SR = — 3 =-—
VuursiBas, yro * ¥ =#-10v-4 'nogyypum br+5) WIH (y+5)

2. BBINOJIHUTB cileayIoLHe YIpasKHeHUs

Breraucnuts BT OpYIO IIPOU3BOAHYIO (bYHKHI/II/I
Lw=114Tx 4;

2y =tghx
3 ¥ =cos'd
4y =i bl

S y=e -

2. BbINOJIHUTB cileayoLue YIpasKHeHus



Brraucnauts npenen, UCob3ys npaBuiio Jlonurans

fim sin® (3x)
10 X - cos(X)

1
f(I:J:I—l

2_|_1
fo) = 5

IIpakTHyeckoe 3ansaTHe Ne 16 Haxo:xxaenune sxcrpemymos. Mccienopanne pyHKuun Ha
MOHOTOHHOCTH. McciienoBanne pyHkum Ha BoINYKJI0CTh. Toukn nmeperuda

Henu 3anstusi: Hayunuthcs HaXoauTh 3KCTpeMyMbl. HayuuThes uccnenoBats GyHKIUIO Ha
MOHOTOHHOCTh U Ha BBIMYKJIOCTb.

Xoa 3aHATHA:

1. O3HaKOMHTBCH ¢ IPUMEPAMH HAXO0KACHHUA IKCTPEeMYMOB (pyHKIMI, HCCICJOBAHUSA
(pyHKIUI HA BBINYKJIOCTh

2. BbInoJHUTS ciieAylomme ynpaxHeHust

[TpoBecTu noaHOE HccneoBaHuEe PYHKIUI MeTogaMu JU(PepeHIIMaTIbHOI0 HCUUCICHHUS U
MOCTPOUTH I'padUKH:

¥ =S X+ =50 3%



IIpakTnyeckoe 3anaTue Ne 18 Konrposabnas padora Ne 2. Beruncienue npon3BoaHbIX
¢dyuxumii. UccienoBanue GpyHKIIUYM HA MOHOTOHHOCTD U BBINYKJIOCTh

Lenn 3ansitus: [IpoBepuTh yMeHNE CTYA€HTOB BBIUUCIISITH IPOU3BOIHYIO (QYHKIIMH U
uccle1oBaTh (PyHKIIMIO HA MOHOTOHHOCTD U BBIITYKJIOCTb.

Xona 3ansaTua: Pemurts MPEIJIOKCHHBIC 3a/1a4r COTJIACHO CBOCMY BApUAHTY

MpaxTEweckoe 3apaTHe No 18
KorTponsaas paGora Ne 2. Beraucaenne npoissonas @yarnnn. Hecnezosanme PyHKINE Ha MOEOTOHHOCTE 1
BRIIYKI0CTE.

Hean sanarma: [[posepETs YPOBSHE IHARHE H YMeHHE CTYIEHTOE

Bapranst Ne 1
3amawa 1. Hafire npoEssomaye QryHEIER
y=x"=sinx
3amaaa 2. HaliTe ETOpYID OpOHEEOXHYED
¥=3x"—15x"+122—120
3anawa 3. Haite DpoEIBOIHYEY CAOERCHE QyHIITHE.

y=sm(lnx)
Ianaua 4. Heenenosars dvEIIHD Ha SRCTPEMyMED
y=2x+3x"—12x-1
3amawa5. Hafire acenvmmorsl rpadmsa dyEEmsEs.

N e S
Y ixeT)
Bapransr Ne 1

3amawa 1. Hafire npoEssomaye QryHEIER .
x

Sinx

y=
3anaga 2. Hafite BTOpYHD OPOHIBOMEYVED QVHEEITHE.
¥y=9x"+3x"—4x+3
3amawa 3. Hafite npoEsBoIHYH CAOEHOHE QyHEITHE.

y=In(cosx)
3anawa 4. Hecnegorams yHEIHED Ha 3ECTPEMYMED
=2 —3x —12x+2

¥
Janaga5. Hafire rpadEra fryEETHE.
_ x+1
Y x3ix-1)
Bapransr N 3
Janasa 1. Halite nposssoqmEy e GyHEIHEE
y=x"=lnx

3anaqa 2. Hafite BTOpYHD OPOHBONHYED
y=3x"-5x'+12x"—x
Jamaaa 3. Halite npossso sy ClOEECH §yHETHE.

3anaaa 4. Heeneposars dyvERIHE Ha SRCTPEMyMED
y=x'—6x’—15x—1
3amawa5. Hafire acenvmmorsl rpadmsa dyEEmsEs.

y=igle’)

_ |
S Py —

Bapmanr N= 4
Jamaaa 1. Halite nposssoeEy0 GyHEKIHEE

}‘:msx

3anawa 2. Hafie BTopYHD OPOHSBOMEYHD GyHETHE.
y=2x'-2x"—4x"+5x
3amaaa 3. Halite npossso ey closEoH §yEEHEE.

3anawa 4. Hecnegosams GyHEIHID Ha INCTPEMYMED
y=x"—3x"—9x+2
rpadEra fryEETHE.

y=e

3anmagaS. Hasra




Tect mo teme «uppepeHumnaibHoe UCHUCTeHHE PYHKUNH OHOM AeCTBUTEIbHOM

nepeMeHHOI»
1. Yemy paBeH npezaen GyHKIUU -
a. 2/5
b. 1
c. 52

2. Haiitu BTOpyI0 MpOU3BOAHYIO QYHKIMHU y=X"+5sin X
a. x’-5sin x
b. 12x*-5sin x
c. 12x*+5sin x
3. VYkaxuTe 4MCII0 SKCTPEMYMOB AJisl (yHKIUH, IPOU3BOJIHASL KOTOPOU paBHaA y'=x-4

o o
— N O

4. Kak Ha3bIBaeTcs npeaen -

a. IlepBblil 3aMeUaTEeNbHBIN MIPEEI
b. Bropoii 3amedartenbHbIN Tpeen
c. [Ilosesnslil mpeaen
5. Kak maxoaurtcs npousBoHasi Npou3BeaeHUs ABYX QpyHkumii U*)V

a. U™y
b. U*V+U*V’
c. U*V-U*y’
6. IlpousBonHas GyHKUIMH y=Sin X paBHA
a. cos X
b. -cos x
C. sinx
7. Ecnu mns gyHkuuu BeinonHeHo yenoBue f(-x)= f(x), To pyHkuus
a. ofmiero Buaa
b. HedeTHas
C. dYeTHas
8. Uemy paBeH npeaen QyHKIUH -
a. 1
b. 5/3
c. 3/5

9. HaiiTn BTOpyI0 IPOM3BOAHYIO QYHKIMHU y=X -4C0S X
a. 6xt4cos x
b. 6x-4cos x
c. xt4cos x
10. YKa)knuTe Y4nCII0 SKCTPEMYMOB 18 (PYHKIMH, IPOU3BOIHAs KOTOPOMH paBHa y'=x*-4
a. 0



b. 2
c. 1
11. Kak Ha3bIBaeTcs npezen
a. [IlepBbIit 3amMevaTenbHBIN IpEaE
b. Bropoii 3amedarenbHbIN Ipeaet
c. [Ilonesnslit mpeaen
12. Kak HaxoauTCsi IPOU3BOHAS YACTHOTO JABYX (DYHKITHIA

a.
b. U*V+U*V"
c.
13. [IpousBoaHas GyHKINU Y=COS X paBHA
a. sinx
b. -sinx
C. COsX

14. Ecnu nnst pyHKIuM BeIIOIHEHO yenoBue f(-x)= - f(X), To hyHKIms
a. o00I1ero syma
b. HedeTHas
C. 4eTHas

Tema 3.3 UnTerpasibHoe ucuuciaenne GyHKIUU OJHOM 1elCTBUTEILHON NepeMeHHO

IIpakTyeckoe 3ansaTue Ne 19 UHTerpupoBanue 3aMeHOil epeMeHHOMN H 110 YACTSM B
HeoIpeaeIeHHOM HHTerpase

He.]]](l 3aHATHUSA: HayLII/ITBCH BBIYUCIIATE HCOIIPEACICHHBIC HHTETpalbl METOJaMU 3aMeHOM
HepeMeHHOﬁ " UHTCTPUPOBAHUCM 10 HaCTAM

Bcakum pa3, Korga B MaTemMaTUKe paCcCMaTpnBaeTCA HEKOTOPaA onepalma, BO3SHUKaAET BONPOC 06
onepauunm, K Hel O6paTHOl71 (cnomeHme - BblYNTaHNE, YMHOXXEeHUE - AeneHne, Bo3seaeHne B CTeNEHDL -

nssnedyeHme KopHsa). Mpu paccmoTpeHmmn obpaTHOM onepauny BO3SHUKAOT BOMPOChI:

1) OoCcywectBMMOCTb onepauun.
2) €ONHCTBEHHOCTb onepauunn.

Takum 06pasom, noce BBeAEHUS onepaunn guodpepeHLMpoBaHms

BO3HMKaeT Bonpoc 06 o6paTHOM onepaumm, KoTopasa HasbiBaeTcs

NHTerpmMpoBaHmnem. TakKe Heb3sA 060MTU BONPOCHI OCYLLECTBMMOCTU U e4MHCTBEHHOCTM ONepaLmn.



PaccmoTpum onpenesieHue:

Ecnu 3apaHa dyHKUmMA f(x), To dyHKUMA F(X), 3aaaHHas AnA Tex e 3HaYeHU aprymeHTa u
yaosneTsopstoLas ycnosuio F (x) = f(x) HasbiBaeTca nepsoobpasHon ana epyHKumm f(x).

Ecnv cywectByeT ofHa nepBoobpasHas F(x), TO 3HAYUT MOXKHO

yKasaTb MHoXecTBo ¢yHKUMI Buaa F(x) + C, rae C = const, ToxKe
ABnsAOLWMXCA nepsoobpasHbiMn ana GyHKumm f(x).
3TO MOXHO [0Ka3aTb NO onpeaeneHnto nepsoobpasHoit. Bosbmem npoussoaHyto (F(x) + C)'=F*

(x)+C*=F'(x)+0=F*(x)

CnepoBaTenbHo ¢yHKUMA F(x) + C, rae C = const, TakKe ecTb

I

nepsoobpasHas ana F(x).

OnpepeneHune: MHOecTBO Bcex nepBoobpasHbix ¢pyHKUmI F(x) + C, rae C = const, Ha3biBatoTCA

HeonpeaeneHHbIM MHTerpanom ana GyHkumm f(x) dx :

J. f(x )dx=Fx)+ C

Taknm o6pa30M, CTaHOBWUTCA ACHO, 4YTO ,D,eVICTBMe HaXoXaeHnAa HeonpeaeneHHoro nHTerpana

ABNAETCA AEﬁCTBMEM HEO4HO3HA4YHbIM.

I

CsoiicTBa HeonpeaeneHHoro nHTerpana.



1. MpousBogHasA OT HeonpeneseHHOro MHTerpana paBHa MNOAbIHTErpasbHOM GYyHKUMK, a

anddepeHuman ot Hero paBeH NoAbIHTErPaNbHOMY BbIPaXKEHMIO:

( ; f(x) dx)' = f(x)

d( _.f(x) dx) = f(x) dx



2. HeonpegpeneHHbln nHterpan ot auddepeHumnana GyHKLMM paBeH 3TOM GyHKUUM NAOC

NPOn3BOJZIbHaA NOCTOAHHAA:

Idﬁgzﬂ@+c

3. MOCTOSIHHBIN MHOXUTE/Ib MOXXHO BbIHOCUTb 33 3HAK HeonpeaeneHHoro nHTerpana:

jkﬂmdxzkjﬂmdx

4, HeonpepeneHHblt  uWHTerpan oT  anrebpanyecko  cymmbl  GYHKUMI  paBeH

anrebpanyeckoi cymme HeonpeaeneHHbIX MHTErpasoB OT cnaraembix GyHKLMWIA:

(fi(x) £ £2(x) ) _d?“i = J.fi(?‘l) + Ji(x) dx

CBolicTBa He AO0Ka3bIlBatlOTCA.

Nmesn npeactaBsiieHne 0 TOM, YTO MHTENPUPOBAHME eCcTb AeNCTBME 0OpaTHOe
AnddepeHUMpPoBaHNIO, MOXKHO NPEANOMKUTL CTYAEeHTaM NOMbITaTbCA NPOYUTAThb 3TN GOPMYbI B
06paTHY0 CTOPOHY M COBMECTHO COCTaBUTb Tabauuy popmyn MHTerpMpoBaHus. MckntoueHme cocTaBaT B

Hein popmynbl 11, 12, KOTOpble cneayeT AaBaTb B

rpynnax mnagwmx nHxXeHepos, npegsarad 3anoOMHUTb.



Tabnnua npocTEAAX HHTCIPANOE:

. xn*l El
(] L
1. | x dx = o] +
. E = Inx|+C
X
a:l.
3 |a*dx= +
Ina

4. | efdx=¢"+C
5. ) sinxdx=-cosx+C

_E. ! cosxdx=sinx+C

dx
% . ms:xztg'lfc
dx
8 | m =—glgx+C
dx
0. | /= = arcsinx+C
: | - x
dx
10. | ﬁ = arcigx+C
dx | a+x
1. ] a'_x? T a-x +L

dx

12 \/ﬁ = In| x#/x+ 3'11 #C

MOHKHO NPEIOKKTE PopMYyTy
13. I dx=x+C

KAK CNEACTBHE CBOHCTE HEONPENENEHHOO HHTEIPana.



npOCTEﬁLIJMM METOA40M HaXoXAeHNA HeEONpPeaeNEHHOro UHTErpasaa ABAETCA METOL
HenocpeaCTBEHHOIO MHTErpnUpoBaHUA. CyTb MeTOda 3aK/1lo4aeTCA B I'IpeO6pa3OBaHMM noAablHTErpanbHOro

BblparKeHMA K TabanMyHomy BUAY M ynotpebaeHnmn nogxoaaliei ¢opmynbl.

CnepyeT paccMOTPETb HEKOTOPbIE NPUMEPbI.

[@x? - 4x + S)dx = 2[ xdx - 4 xdx +5[ dx =
(nprmerim 3, 4 croiicTra)
3 v 2

=7+ _;_4.52‘-1-51:-! C—%x -2x*+5x+C

[pumep 2:

R

13, 3pdx 1 x

== |Xdx—= | —==1gm—— +L—:r-xe+ Injx|+C

2 VTR ]nM 2"
2

[Mpumep 3:

. . i 1Y 2*  (05)°
j{z ~ 12 +1m={¢ir+jz druj[i-}dt-jdxzﬁ- |n;,5 S
[lpumep 4:

E‘ffm_x*ﬁdx 3]'_,“1‘...2 i_i-£+—clgx4 C=

2sin® x 27sin*x 2 2

a3+ 2t C
4 ¢



Ilpumep 5:

J"CGSZII - CDS4I¢4{I _ _j 2sin 3{: - Sm(-x)dx;
5in 3x sin 3x
= Jsin xdx =—-cosx+C
[Tpumep 6:
jSCGSEde:SIE«%x:Ejdx+ijcasxdx=§x+isinx+tf
2 2 2 2 2 2

B ocHoBe meToAa NOACTAaHOBKU (VII'IM 3aMeHbl I'IEPEMHHOﬁ) JIEXKUT CBOMCTBO UHBAPUAHTHOCTU

$bopMyn MHTErpupoBaHUA, 3aKNI0UaAIOLLLEECA B C/Ie4YIOLEM:
eciu If(X)dr =F(x)+C,
10 [fdu=F(u)+C,

rpe u(x) - npoussonbHana guddepeHumupyemasn GyHKUUA OT X. 3aMeHa nepeMeHHOI’

npoun3soauUTCA C NOMOLbIO NOACTAHOBKU ABYX

BUAOB:
1) x = ?(t), rae t - HoBas nepemenHasn, a ?(t) - HenpepbisHan anddepeHumpyemas yHKumA. B

3TOM C/aiy4vyae

| fodx=[ fe) .o '@ .d



®dyHKUMUI0 ¢ (t) ctapaloTca BbibpaTb TakMm 06pasom, UTob6bl NPaBas YacTb NpeablayLLen
dopmynbl npuobpena 6onee yao06HbIN oNa UHTErPUPOBAHUA BUA,

3) t = g(x), rae t - HoBas nepemeHHasn. B aTom cnyyae popmyna 3ameHbl NePeMeHHOIA:

Jf(g(x)) gl (X)dx = j f(t) dt

BoiBenem ¢opmyity MeTo1a HHTerpupoBanus o yacram. Ilycrb u 5 v -
HenpepbIBHO Ju(epeHIMpyeMbie PyHKIMM.

Paccmorpum d(uv) =u . dv + v . du, rae u = u(x), v = v(x).

Boipazum u . dv : u.dv=d(uv)-v.du.

IIponHTerprpyem 310 BHIPAsKEHHE:

B ocHOBe meToAa NOACTAHOBKU (/1M 3amMeHbl NePeMHHOM) NeXXUT CBOWCTBO MHBAPMAHTHOCTU

$bopmMyn MHTErpupoBaHuUsA, 3aKNI04aIOLWEeCcs B CIe4YIIOLWeMm:
eciu If(X)dx = F(x)+C,
T0  [fdu=F@u)+C,

rae u(x) - npoussonbHaa guddpepeHuupyeman GyHKUMA OT X. 3ameHa NnepemeHHOIM

NPOU3BOAMUTCA C NOMOLLbIO NOACTAHOBKU ABYX

BUAOOB:
1) x = (t), rae t - HoBas nepemenHasn, a ?(t) - HenpepbiBHan anddepeHumpyeman dyHKumA. B

3TOM Cny4vyae

J' fx) dx = J’ f(o() « @ ' (t) « dt



DyHKUMIO ¢ (t) crapatoTca BbIGpaTb TakKUMm 06pa3om, UTO6bI NPaBanA YacTb NpeablayLuei
dopmynbl npuobpena 6onee yao06HLbIN AN UHTErPUPOBAHUA BUA,

4) t = g(x), roe t - HoBaa nepemeHHasn. B atom cnyyae ¢popmyna 3ameHbl NepemMeHHOI:

5)  BsiBeneM ¢opmy.ry meTona uHTerpupoBaHus 1o yacrsaMm. Illycrb u 5 v -

HenpepbIBHO Ju(pepeHIMpyeMbIe (PyHKIHM.
6) Paccmorpum d(uv) =u.dv +v.du, rae m =u(x), v=v(x).

7 Bemazum u . dv :u.dv=d(uv)-v. du.
8) IlIpounTterpupyem 310 BbIPAKEeHHE:
9)

Ju dv = uv — Jvdu.
B ocHOBe meToAa NOACTAaHOBKMU (MM 3aMeHbl NepeMHHOM)

NEeXUT CBOMCTBO MHBAPMAHTHOCTM (GOPMYN MHTErPUPOBAHMA, 3aKNIOYAIOLLEECA B CNeAYIOLeM:
ecliv J‘f(x)d.x =F(x)+C,
10 [f(wdu=F@)+C,

rae u(x) - nponssonbHaa guddepeHunpyeman GyHKLMA OT X. 3ameHa nepemeHHOI

NPO13BOAMUTCA C NOMOLLbIO NOACTAHOBKU ABYX

BUAOB:
1) x = ?(t), rae t - HoBas nepemenHasn, a ?(t) - HenpepbisHan anddepeHumpyeman yHKumA. B

3TOM C/yyae

f f(x) dx = j f (o)« @ ' (b . dt



DyHKUMIO ¢ (t) crapatoTca BbIGpaTb TakKUMm 06pa3om, UTO6bI NPaBanA YacTb NpeablayLuei
dopmynbl npuobpena 6onee yao06HLbIN AN UHTErPUPOBAHUA BUA,

10) t = g(x), rae t - HoBaa nepemeHHasn. B aTom cnyyae popmyna 3ameHbl NnepeMeHHOIA:

BeiBenem ¢gopmyiy MeToa HHTErpupoBaHus 10 yactam. Ilycrb u ;5 v -
HenpepbIBHO Ju(pepeHIMpyeMbIe (PyHKIHM.

Pacemorpum d(uv) =u . dv + v . du, rae u = u(x), v = v(x).

Boipazum u . dv : u.dv=d(uv)-v.du.

IIponHTerpNpyem 310 BHIPAsKEHHE:

J‘ udv=_[ d(uv) — _[vdu
Ju dv =uv — _[v du.

IHosry4yeHHbI pe3yabTaT ecTh (pOpMy.J1 | HHTErpUpPOBaHus 10 YacTam. C

fud fvdu

9 1%

MOMOIIBIO 3T0H (JOPMYJIbI HAXO0KICHHE CBOMTCH K HAXO0/K/ICHUIO .
IIpumeHeHMe HHTErpaJIa 1eJ1eco00Pa3HO B TEX CJIyYasiX, KOIAA MOC/IeTHII
HHTErpaj Npoie JaHHOro wim emy noxooeH. Ilpu 3tom B kayecTBe u Oepercst

(pyHkums, Koropas B pesyjbrare 1u(pepeHIupPoOBaAHNA YIIPOLIACTCH.
11)
1)
12)
13) Ilosy4eHHBIH pe3yJbTAT €CTh (POPMYJI: HHTETPUPOBAHUS MO YacTsiM. C
- udv f vdu
MOMOLUBIO ITOH (POPMYJIbI HAXOKIEHHE CBOJUTCH K HAXOKAECHHIO .

IIpumeHeHue UHTErpaJIa 1eJ1eco00Pa3HO B TEX CIIy4asiX, KOIAA MOCJIeTHII



HHTErpaj Npoiie JaHHOro wim emy noxooeH. Ilpu 3tom B kayectse u 0epercst
(pyHKHSs, KOTOpas B pe3yJbTare Ju(pepeHpoBaHus YIIPOIIAeTCs.
j u dv=I d(uv) — .[vdu

14) Ju dv = uv — _[v du.

Jrem) . g @i =] roa

2. BBINOJIHUTD cileayolue yIpaKHeHUs

Brerancauts HEOMPECACIICHHBIC NHTCIPAJIbI

st +i—?‘|x'T—'.7. ;
N s

P
6) 'I"31+2x’

[
B) sntx

[
r) !

Jan:lg.xi_
ﬂ) 4x?
C) _[c* sne “d;

[
)K) Sl —xt

IIpakTyeckoe 3anaTHe Ne 21 BerunciieHne onpene/ieHHbIX HHTErpaJjoB.Beruuciaenue
njiomazeil GUryp ¢ NoMoubI0 oNpeaeIeHHOr0 HHTerpaJia

He.]'II/I 3aHATHA: Hay‘II/ITBCSI BBIYUCIIATH OMPCACICHHBIC HHTCTPAJIbL

Xo1 3aHATHA:

Jtemy . g'ax =] roa



3aoauag 3anana purypa, orpanmdennasi suansamu y = f(x), f(x) > 0; x=a, x
=bs;y= 0, Ha3bIBaeMasi KPUBOJIMHEHOM Tpanenuen.
Hapo nHaiiTu e€ nmiomaasp.

MN300pa3um naHHyro purypy u 3agaauMm pasoreHue uHTepBaJa [a,b] Ha
N NPOU3BOJIbHBIX YACTell M MOCTPOUM CTYIeHYATYIO PUrypy.

Ha xaxnom i-toM cermente BbioepeM Touky C; u Haiiném f(C;). Torma
IJIOIAAb i — ro npsaMoyroJbHuka Si=f(C;)*A x;

IL1omaas cryneH4yarou (purypsl paBHa:
n-—1 n=1
Scm_m =_§.‘6 S¢'=_E,:j f(Cg)'AX,'
I= =
Nyctb N — %, Torga max A x; - 0

lim T f () Az,
PaccmoTpum: 7=« =0 EcJyim 3T10T 1IDE/IEII CYIIECTBYET,
SIBJISIETCS KOHEYHBIM U DABEH S, TO 3TOT MPeeJI Ha3bIBAETCH ONpeIeI¢HHBIM
HHTErpajioM B I'paHULax ot a 10 b pynkuuu f(x)dx. Ira 3anuch umeer BUA:

b -
[ f(x) dx=8, a—nuoncnas epanuya, b—eepxnis epanuya
g .

Tak kak pu n - © S cryneH4YaTou purypbl NpuoOIMKaeTca K S
KPHMBOJIMHEIHOM TPaneuyu, TO FreOMeTPHYeCKH ONpele/ICHHbIN HHTerpal
PaBeH IVIOIAAA KPUBOJIUHEHHON TPanel1u.

Caenyer 3aMeTHTD, YTO BHIMHMCJICHHE ONPENEJIEHHOT0 HHTErPaJia 1o
OnpeaesICHHMIO CJI0KHO, 10 XVII Beka Takue 3a1a4u HOCWIM YACTHBIN
xapakrep. CaBur B 310T npouecc BHec i1 HoioTon u JleitdOnuil, ykazas, 4To
BbIYHC/ICHHE ONPEIeJIEHHOI0 MHTEIPAJIa CBOAUTCS K OTHICKAHUIO
NMEePBOOOPAZHBIX ¥ HAXO0KIECHHUIO UX MPUPAIIEHUS] HA JAHHOM IPOMEKYTKE.

CBOMCTBA ONPEIeJIEHHOr0 MHTErPaJia.

1. Teopema HbroToHa - JleiOHnna.
Ecom pynxmus y=F(x) ectb nepBoodpaznas ais pynkuuu y=f(x) na [a,b], To

b
J J()de=F (b)-F(a).



(T.e. IHTErpaJl paBeH NPUPALLECHUIO IIEPBOOOPA3HOI HA ITOM HHTEPBaJIe).
JTa TeopeMa yCTAHABJIMBAET CBSA3b MEK/IY HEONPeAeJIEHHBIM U
onpeaeIEHHBIM HHTErPAJIaMH: Heollpee/ICHHBINA HHTerpaJ - od1uee
BbIPaKeHMe NePBO00PA3HOIN JaAHHOMN (PYHKIUH, a ONPeAeTI¢HHbIM HHTErpaJl -
YHCJI0, PEACTABJIAIONIEEe CO00M Mpeae HHTErPAJILHBIX CYMM.
3ameuanue: MocJieayOMe TeOpeMbl MPOHAYT 0e3 10KA3aTeIbCTB, HO OHH
HAIVISIIHO WIIIOCTPUPYIOTCH NeOMETPUYECKUM NPEACTABICHHUEM.

b

1. ff[x)dXZO

a

(T.K. S KPUBOJIMHEHHOM TPaNelUH He CYLIeCTBYeT).



nipu a<b,

b ' b b '
4. ! (f(x)xg(e))dx = | f(x)dx £ | g(x)dx

(Turolazy CKIabIBAIOT)
3. Ecmu ¢ €]a, b], To

b ¢ b
if(x)drﬂf(x)ﬂﬁfﬂf(x)dx

el 8 ¢ | X
Suﬁm“SI+SZ B *

6. Eomm fx)>g(x) Ha [a, b], To

b b :
I Jf(x)dx ) | g(x)dx
. I ﬂ
2. If(x)dx - If(x)abc
3 f ]9“ (x)dx = kI F(x)dx.k =const. (TUromans yeenuuBactes B k pas)



v

" SaBeb > Saanc
7. Teopema o cpeHeM.
CymecTByeT Takas T09Ka ¢ €[a, b], 910

. | |
£ Jx)dx = f(c)b—a).

Y Sune ~ Spki
ﬁLnE y = (x)
L
a ¢ X




8. Eemim < f(x) <M =a [a, b], T0

mb-a)<] f(R)de<M (b-a)

Sacps < Saasp< Suxsb

1. O3HaKOMHUTBHCS ¢ IPUMeEPAMHU BbIYHCJIEHUS ONpe/ieIeHHbIX HHTErpajioB U
HAXO0KIEeHUs MJI0IaaAei miockux Guryp

IIpakTH4eckoe 3ansaTHe Ne 23 Pemienne 3a1a4 Ha NPUIIOKeHNE HHTETPAJTIOB
Hesm 3ansaTus: HayuuTbes pemats 3aauu, UCIOIb3Ysl MOHATHE UHTETpasia
Xoa 3aHATHA:

1. O3HaKOMHUTBCS ¢ IPUMEPAMHU 32124, IPH PelIeHUH KOTOPBIX UCI0JIb3yeTCs NOHATHE
onpeae/IeHHOI0 HHTerpaJa

onpeaenéHHOro MHTerpana.

Lenb:
1. Pacuiupenue 3HaHUI y4aluxcst 0 BO3MOKHOCTH NMPUMEHEHUS
ONpeIeIEHHOT0 MHTErpaJia;
2. Bocnuranue yMeHusi NepeHOCUTH 3HAHUSI B HOBYIO CUTYaIMIO;
3. BoipaGorka HABBLIKOB BbIYHCJIEHUS OIpe/IeJIEHHOTO
HHTerpaJa.

Xoga ypokKa:
L. ITpoBepka qoMalIHero 3anAHUsl.
I Paccmortpers Ha gocke 7, U 3agaHus.
II. Haxosxnenue 006MOB TeJ1 BpallleHus.

1. Ecim  Temo, 00pa3oBaHO BpaleHHeM INIOCKOH  (PUIYpBI,



orpaHuyeHHoON aByms JuHussvMu y = f (x), x=a,x=b,y = 0, BOKpyT ocu Ox,
TO ero 00bEM HaXoaAT 1o opmy.ie:

b
V=g ¥yt

2. Ecim Teso, 00pa3oBaHHO BpalleHHeM IUIOCKOi  (urypsbi,
OrpaHMYEHHON JTMHUAMM X = ¢(y), Yy =a,y = b, x = O, Bokpyr ocu Ox, T0 ero
00bEM HaXoOaAT 1o popmy.ie:

onpeaenéHHoro nHTerpana.

Lenb:
4. Pacuipenue 3HaHMH y4alIUXCH O BO3MOKHOCTH IPUMEHECHMSA
ONpeaeIEHHOT0 MHTErpaJia;
5. Bocnimranue yMeHMs1 IEPEHOCUTH 3HAHUSI B HOBYI0 CHTYALIHIO;
6. Bbipa0oTka  HABBIKOB  BBIYMCJICHMS  ONPEIEJIEHHOIO
HHTerpaJa.

Xog, ypoka:
L. ITpoBepka qoMaIHero 3anAHus.
I Paccmortpers Ha gocke 7, U 3agaHus.
1. Haxosxxnenue 006MOB TeJs1 BpallleHusl.
3. Ecom  Teo, o0o0pa3oBaHo BpaiieHHeM 11.110c1<01”4 ¢Gurypsi,
OrpaHu4YeHHON nByms JiuHusMu y = f (x), x=a, x =b, y = U, Bokpyr ocu Ox,

TO ero 00bEM HaXoaAT 1o opmy.ie:

b
V=g [yt

a

4. Ecam Teso, 00pa3oBaHHO BpalleHHeM IUIOCKOi  (urypsbi,
OrpaHMYEHHON JTMHUAMM X = ¢(y), Yy =a, y = b, x = O, Bokpyr ocu Ox, T0 ero
00bEM HaXoOaAT 1o popmy.ie:



L. IlyTb, npoiiieHHbII TOYKOM.

Haxoxnenue nmytu siBjsiercst (PU3H4eCKUM CMbICJIOM OIPEIe/ICHHOTO
HHTerpaJa.
t Eciau MmatepuanbHas TOYKA IBUACTCH MPAMOJIUHEHO CO CKOPOCTHIO
V=V(t) (M/c), To 32 BpeMs1 0T t; 10 t& TOUKA MPOMUIET MYTh, ONPe/esisieMbIH
1o (popmy.ie:

S=?V(r)dz

I3

Eciu nBuaxeHre HeNpsiMOJIMHENHO, TO 110 YKA3aHHOH (popMyJie MOXKHO
HAWTH nepeMeleHne TOYKH.

I1. Padora cuiibl.
Ecin nepemennasi cuwiia F=F(x) neiicTByer B HanpaBJjieHUH B/10JIb OCH
Ox, To paGoTa, coBepiiaemMasi CUJIOi Ha oTpe3ke [a, b], BbIUHcasIeTCs 110

popmy.ie:
b
A=[ F(x)dx

IIpu 3TO0M cuiia onpeaessiercst 3akoHom I'yka:
F=kx; rae x - BesinuuHa aegopmanuu, K -
K03 PULMEHT NPYKUHDBI.

I11. /laBiieHue KMIKOCTH.
Cuia naByenusi P sxuaKoCTH IVIOTHOCTH P HA BEPTUKAJIBHYIO
IUIACTUHY, OTPYKEHHYIO B KUJAKOCTh, HAXOIUT 10 opmy.ie:

7. Pacuipenue 3HaHMH y4alIUXCHA O BO3MOKHOCTH IPUMEHEHMSA
ONpPeIe/ICHHOI0 MHTErpaJia;
8. Bocnuranue yMeHusi NepeHOCUTH 3HAHUSI B HOBYIO CUTYaLIMIO;
9. BbipadoTka  HaBBIKOB BbIYUCICHUA onpeeIEHHOro
HHTerpaJa.

Xon ypoka:
L. ITpoBepka qoMalIHero 3anAHUsl.
I Paccmortpers Ha gocke 7, U 3agaHus.

1. Haxoxnenue 006MOB TeJs1 BpallieHus.



3. Ecin  Testo, o0pa3oBaHo BpalleHHEM nnoclcoﬁ ¢urypsl,
OrpaHu4YeHHOM AByMs JiuHusMu y = f (X), x=a, x =b, y = U, Bokpyr ocu Ox,
TO €ro 00béM HaXoaAT 1o opmy.ie:

b
V=g |yt

a

6. Ecm Teno, o00pa3doBaHHO BpalieHHeM IUIOCKOH  (pUTypblI,
OrpaHMYeHHON JIMHUAMH X = ¢(Yy), Yy = a, Y = b, X = O, Bokpyr ocu Ox, T0 ero
00b6M HaXoOaAT 1o popmy.ie:

camocronTenbHana pabora no teme«lponssogHan u HTerpan»
Bapuanr 1
1.Haiiti npom3BogHbIe GyHKIMI U BEIYUCIUT UX 3HAUCHUS B 331aHHBIX TOUYKAX:
v -4
In —
a) y =2x’(e™42), y'(0)=? 6)y = =" 2¥ 1y'(H)="

2. Haiitu cyMMy HauGOIBLIETO M HAMMEHBILIErO 3HaYeHUH QyHKIMK Y =x+3x>-9x+4 Ha uHTEpBAsE |-
4;1].

3. CocraBuTh ypaBHEHHE KacaTelbHON K KPUBOH y = X-2InX B TOUKe ¢ abciuccoi Xo=1.

4. BpIUNCAUTL UHTETPAJIBL:

.
Gt
Iyr— 7

cf]j 3v—11" diih ]j

5. Haiitu miomaas GUryphl, OrpaHMYEHHOM IMHUAMA Y = X Uy = X+2.

6. Haiftu cuty, HeoOxoaumyto Aiist coxaTus npyskuHsl Ha 0,06 M, ecniu cuna B 15H cxxumMaer ee Ha
30cMm.

Bapuanr 2

1.Ha¥iTi mpon3BoiHbIe (YHKIUN ¥ BBIYMCIUTD X 3HAYCHHS B 33JJaHHBIX TOUKAX:

| .
e 2y —

2)y=3xe™y(0)=? 6)y=3

Py'()=2

v g Ty

b | —



2.Haiiti cyMMy HanGOJIBIIETO ¥ HAMMEHBIIETO 3HaYeHni GyHkmyu y = 440,25 Ha uaTepBae
[0;1].

3.BpaiieHue TOYKH BOKPYT OCH COBEPILAETCS 10 3aKOHY ¢(t) = -t*+12t*+7t, e ¢(t) -yron(pan), t -
Bpemsi(c). MI3BeCTHO, UTO yCKOPEHHE @ B HEKOTOPBIA MOMEHT BpeMEHH paBHO 9paj/c’. Haiitu t.

4. BBIYNCINTH HHTETPAIIBL:

T 2 sin xdv
il [ X =0x+ 9 deh I[
d tdeosy

5. Haiitu mwiomaas Gurypbl, OrpaHMYEeHHOM TMHUAMA y = X +4x -3 u y = 0.

6.HaiiTu naBneHue BoJbl, HAMONHAIONIEH akBapyuyM, Ha OJHY U3 €r0 CTEHOK, uMerolel anuny 70cm u
BbICOTY 30CM.

Bapuant 3

1.Haiitn MMPpOU3BOJHBIC (bYHK]_[I/Iﬁ U BBIYUCIIUTH UX 3HAUYCHHUSA B 3aJaHHBIX TOUYKaX:
flor=3c+2arcsine’: (10 ="h =iyl ="

2. HaiiTn npon3sBeieHre MaKCUMAILHOTO M MUHUMAIBHOTO 3HAYEHHH QyHKIMHA y = X° -3X.
3. Haiigure aGcumccy Touku nepecedeHus ¢ ockio Ox kacatelbHOM K rpaduKy GyHKINU
y = f(x), mpoxoasamieii uepe3 Touky (0;10), ecmu f'(0) = -2.

4. BerauciauTh WHTETPAJIBL:

a)[ 4= 2x+ 1)

P }LL‘IH |[|'|
|'] | [—
- } l\.j[‘_| )

5. Haiitu miomans Gurypel, OrpaHUYEHHON JTHHUAMU y = -X* +4x n y = 0.

6.HaiiTu naBnenue BObI, HAMONHSIONIEH akBapyuyM, Ha OJHY U3 €T0 CTEHOK, uMeroIe anuay 70cm u
BBICOTY 30CM.

Bapuanr 4

1.Haiit MIPOU3BOJHBIC Q)YHKHHFI W BBIYUCIINTD UX 3HAYCHUS B 3aJdHHBIX TOYKAX:

24 3x—3
= - [
v=2sim3x o+ 30000 Y=L =

a)’ : =? 6) 342 9

1

—x —4x
2. Haiitu cyMMy MakCUMalbHOTO U MUHUMAJIBHOTO 3HAYeHUH QyHKIMU y = -

v=flx .

3.KacatenbHasi, npoBeieHHast K TpaduKy GyHKIUHU B TOUKe ¢ abcuuccoit X = 1, umeeT BuA

4y — 3x + 5= 0. Haitnure y'(1).



4. BRIUNCINTH HHTETPAITHL:

[ 2ot =30+ Ay [sjn

| 2x+ = [y
| 3 |

a)’ 0 L
5. Haiitu miomaas GUrypbl, OrpaHMIEeHHOM TMHUAMA Yy = X>+ 1 1 y = x + 3.

5 Vit =4—t" y y
6.CKopocCTh NPSMOJIMHEHHO OBIKYILETOCS Tela paBHa .BeraucnuTs myTh, NpoiineHHbIH

TEJIOM OT Hadaya ABMKEHUS 10 OCTAHOBKH.
Bapuanr 5
1.Haiitn npou3BoiHbIe PYHKIHMHA 1 BEIYUCIUTD UX 3HAUCHHS B 33/1aHHBIX TOUKAX:

v=sin2x-cosda

a) -

| = ;1_1" 0
=7 6) e =9

= |

i

L a
N fly =gy

2.HaiiTi 3HaueHus X, IpU KOTOPBIX , €CIH

3.Hammcatp ypaBHEHHE KacaTebHOU K rpaduKy GyHKIHN

N AL
g — _"'l

4. BBIUNCIUTH HHTETPAIIBL:

(1 29, ¢ 2y
| N fix (5= .
a):.. R A , 6) = A
5. Haiiti mwiomans Gurypsl, OrpaHU4EHHON JTMHUAMU Y = X° +3 1 y =X + 5.

6.Haiitu cuity maBneHust BoABI Ha OOKOBBIE CTEHKHM pe3epByapa, nMeromiero opmy Kyda ¢ pedpom,
paBHbIM 0,8M, €CIIM OH 3aI10JIHEH BOJIOW HAIOJIOBUHY.

Bapuanr 6
1.Haiitn mpon3BoaHbIE GYHKITUH M BEIYUCIATH UX 3HAYCHUS B 3aJJaHHBIX TOUKAX:

1-3x o -
alr=In———— 1 h)r=2sin 3vyf 26 = 1" 0
: - . . .

2. Haiit cymMMy HanOOJBILIETO U HANMEHBLIETO 3HAUCHUN (PYHKIIUH

y =2x*+x?-1 Ha unTepnane [-4;1].

3. CocTaBuTh ypaBHEHHE KacaTelbHOU K KPUBOH y = c0s3X-2 B TOUYKE C aOCHUCCOM 0
4. BeluucAUTh UHTETPAJIBL:

! . 2 I
i) [ Jv—2 dvib) [—
1

5. Haiitn mwiomans Gurypel, OrpaHUIEHHON JTUHUAMHA €=4X-X" ; y=4-X.



6. Haiitu cwty, HeoOxoaumyto asist pacTsbkeHus: npykuasl Ha 0,04 M, ecniu cuna B 20H pactsaruBaer
ee Ha 80cMm.

Bapuant 7

1.Haiit MMPpOU3BOJHBIC (PYHKHHP'I W BBIYUCIINTD UX 3HAYCHUS B 3aJdHHBIX TOYKAX:

' : . . oAsIn2x
aly=arcsindr—2vede 0 =Thjhy= —— '

[ | =

2.HaiiTt pa3HOCTh MEX/y HaHOOJBIIMM M HAWMEHBITHM 3HAYCHUSIMHU (DyHKITUH
=
V= —
[+x ya untepsaie(0;1].
o . o %
3.Haiitu yckopeHune MaTepranbHOM TOUKH, ABIDKYILEHCS 110 3aKOHY y=tgX; = B MOMEHT
BpPEMEHH, KOT/Ia €€ CKOPOCTh paBHa 2.

4. BRIYNCINTH HHTETPAITHL:

T 300 2ilnx
:H['Zsqu————T— th][————l
A Cos™ x ) 4w

5.Haiiti muiomaas GUrypel, OrpaHAYEHHON JIMHUAME y=6X-X> ¥ y=x+4.

6.Haiitu 00beM Tena, 00pa3oBaHHOTO BpalleHUEM IUIOCKON (PUTYPBI, OTPaHUYEHHOMN JTMHUSAMH y=2X-
x* 1 y=0 Bokpyr ocu OX.

Bapuant 8

1.Haiitn npou3BoiHbIe QYHKIMIA ¥ BEIYUCIUTD UX 3HAUCHHS B 33/IaHHBIX TOUKAX:

2. Haiitu OPOU3BCACHUC MAKCUMAJIBHOTO U MUHUMAJIBHOTO 3HAYCHUI (1)yHKLII/II/I

2 3]

b | -

y = ¥
3.Macca HEOJHOPOZHOTO OJJHOMEPHOTO CTEPXKHSA ABJIAETC QyHKIMEH TNHBI
y=e*-x-1. HaiiTu IJI0THOCTH CTEPKHS B KOHEYHOH Touke X=1.

4. BorauCIuTh WHTETPAJIBL:

:.'][ 2r—=1x+ 3 h) [—
1 ]

5.Haiitu miomaap GUrypsl, OrpaHIYCHHON JIMHHSAMU:

L3 |t

6.Haiitu myTh, MPOWICHHBII MaTeprUaTbHOW TOYKOU 3a IEPBEIC TPH CEKYHJIBI, €CITH CKOPOCTh €€
y— Fpl L2
apwxenus F = =1 T T w/c.

Bapuant 9



1.Haiitn npou3BoiHble QYHKIMIA ¥ BEIYUCIUTD UX 3HAUCHHS B 33/IaHHBIX TOYKAX:

. . Incos2x
alhv=~xic =5, b= —/——10
' cosyc

2.CocTaBUTh YpaBHEHHUE KacaTeIbHON K KPUBOH 4407 B ouke nepecedenus ¢ oceio OVY.

1 L*]

3.Haiiti HanGonpliee 1 HaMMeHbIIee 3HaUYeHNE (PYHKITUU Ha IPOMEKYTKE

4.BBIYMCINTD UHTETPAIIBL:

£2x7 —3x—1 P
gy = [ e — A ] [ SN cos vy

5.Haiitu miomanp GUrypsl, OrpaHUYEHHON JIMHASIMHA

6.Haiit 06beM Tena, MOoJy4EHHOTO OT BPAIEHHS BOKPYT OCH OPJMHAT (DUI'yPhI, OTPAHUYEHHON
JMHUSAME y=X-2X, y=0.

Bapuant 10

1.HatiTi mpon3BoaHble QYHKINN M BBIYUCIUTD UX 3HAYCHHS B 3aJaHHBIX TOUKAX:
alv=sfln" x4+ 1, v el ="h)y=sn rcos 3x,

2.Touka JBUKETCS TPAMOJIMHENHO 110 3aKoHY y(X)=10+20x-5x>. HaiiTh CKOPOCTb ¥ YCKOPEHHE TOYKH
Ha BTOPOU CEKYHJE.

3.Haiitu cymMMy HanOGoJIbIIETO ¥ HAUMEHBILETO 3HAYCHUS (DYHKIIHN
v txtlyg npomexytke [0;1].
4 BBIYHUCITUTD HHTETPAITBI:

2sinly | ,_[ESjn xdx |

i | ———ivih | ——=iy

< Cosxy + licosy

5.Haiitu mnomans GUrypsl , OrpaHUYEHHON JTMHUSIMHU

F2,y=2x+2

6.Haiitu myTh, IpOiiIEHHBIN TEIOM 32 TPETHIO CEKYHITY, €CIIH CKOPOCTh JBM)KEHUS 3a7aeTCs

,_ 2 ; ;
ypaBHenuem "= e Tyye,



I. ITyTh, poiiieHHbINA TOYKO.

Haxoxnenue myTu sisjisiercs Gu3n4ecKUM CMBICJIOM OIIPEIeJIEHHOTO
HHTerpaJa.
t Ecau MaTepuajJibHasi TOYKA JIBHACTCH NPIMOJIHHENHO CO CKOPOCTHIO
V=V(t) (M/c), To 32 BpeMs1 0T t; 10 t& TOYKA MPOUIAET MYTh, ONPe/IesIsieMbIi

1o (popmy.ie:

=V @)

I3

Eciiu nBuaxeHre HeNpsiMOJIMHENHO, TO 110 YKAa3aHHOM (popMyJie MOXKHO
HAWTH nepeMeLieHre TOYKH.

I1. Padora cuibl.
Ecsim nepemennas cuiia F=F(x) geiicTByeT B HANIpaBJIeHUM B/10JIb OCH
Ox, To padoTa, coBepiaemMasi CHJIOM Ha oTpe3Ke [a, b], BbIuncisiercs mo

dopmyuie:
b
A=[F(x)dx

ITpu 3TOoM cuiia onpeaensiercs 3akoHoM I'yka:
F=Kkx; rae x - Besimuuna negopmanuu, K -
KO3 PULMEHT NPYKUHBI.

1V. [laBieHue sKMIKOCTH.
Cwia nasyienusi P »xuIK0oCTH INIOTHOCTH P HA BEPTUKAJIbHYIO0
IUIACTUHY, MIOTPYKEHHYIO B KMIKOCTh, HAXOMMT 10 opmyJie:

L. IlyTb, npoiiieHHbII TOYKOM.

Haxoxnenue nmytu siBjsiercst (PU3H4eCKUM CMbICJIOM OIPEIe/ICHHOTO
HHTerpaJa.
t Eciau MmatepuanbHasi TOYKA IBUACTCH MPAMOJIUHEHO CO CKOPOCTHIO
V=V(t) (M/c), To 32 BpeMs1 0T t; 10 t& TOYKA MPOMIET MYTh, ONPe/esisieMbIH
1o popmy.ie:

=1V

I3



Eciiu 1BHKeHMe HeNPSIMOJIMHEHHO, TO 110 YKa3aHHOU (popMyJie MOMKHO
HaTH NepeMeLieHre TOYKH.

I1. Padora cuiibl.
Ecsim nepemennas cuiia F=F(x) geiicrByer B HanpaBjieHuM B/10JIb OCH
Ox, T0 padoTa, coBepiiaeMasi CHJION Ha OTpe3ke [a, b], BbIYKC/IsIeTCS 110

(popmy.ie:
b
A=[ F(x)dx

IIpu 3TOoM cuiia onpenesisiercst 3aKoHoM I'yka:
F=Kkx; rae x - Besimyuna xegopmanuu, K -
KO3 PULMEHT NPYKUHBI.

V. JlaBiieHMe JKHIKOCTH.
Cwia nasJienust P »xuIKoCTH INIOTHOCTH P HA BEPTUKAJILHYIO0
IUIACTUHY, NIOTPYKEHHYIO B KMIKOCTh, HAXOMUT 10 opmyJie:

b
P = pg]S(x)dx,

I'me g = 9,82 M/Gz, S - H.TIOII.{B.}II‘: IUIACTHHEI, @ H b — rIyOHHE
TIOrPYKEeHHS.

b
P = pg]S(x)dx,

I'me g = 9,82 M/Gz, S - HJIOII.I&I.L]": IUIACTHHEI, @ H b — rIyOHHE
TIOTPYKEHHSL.



[Ipumep. Haiitu mwiomans GUrypsl, OrpaHHUYEHHON IMHUAMHA Y = X, y = X%, X = 2.

N

1 1 2 a ol

Hckomas muomanp (3amrpuxoBaHa Ha pUCYHKE) MOXKET ObITh HaiiieHa o popmyiie:

(en’)

[Ipumep: Halitn oO6beMm mapa paguyca R.

Yy
Ry
-ROxRx

B MOIICPCUYHBIX CCUCHHUAX IIapa IOJYYA0TCA OKPYKHOCTU IIECPEMCHHOTO paJinyCca i B

3aBHCHMOCTH OT TEKYIIEH KOOPAWHATHI X 3TOT PAJNYC BRIpaXkaeTcs 1o Gopmyrie

Torna dynkius miomaneit ceuenuit umeer BuI: Q(x) = -

[Tommygaem o0OBbeM miapa:

IIpumep: Haiiti 06beM pon3BoIbHON MUpaMuIbl ¢ BbicoToM H 1 mutomaasio ocHoBaHus S.

QS

x Hx



IIpu nepeceuennn nupaMuabl INIOCKOCTSIMU, IEPIIEHIUKYIISIPHBIMH BBICOTE, B CEUEHUU
nosrydaeM (Gurypsl, noo0Hbsle ocHOBaHUIO. KoaddunmenT nogobus atux uryp paBeH
oTHolIeHUI0 X/H, rJie X — paccTosHUE OT IIOCKOCTU CEYSHHS /IO BEPIIMHBI TUPAMU/IBL.

W3 reoMeTpun U3BECTHO, YTO OTHOIIEHHE IUIOMIAACH MOA0OHBIX QPUTyp paBHO KOADDUITUEHTY
nmoao0us B KBajpare, T.€.

Otcrona noydaemM (QyHKIUIO TUIONIA/IeH CEUYSHUH:

Haxoaum o6beM mupaMus:
2. BbINOJIHUTH CJIeAyIonIue yIpasKHeHust
Boruncnure niomaab GUrypbl, OorpaHUuYE€HHON TUHUSAMU:

el el el
1) y:4—x‘,y:ﬂ; 2) ¥ :2x,x:2; 3) y:S—Ex—x‘,y:U;

=X vz1y=1
4)7TFITT 5y t=hx=ey=0,

Haiigure o0bem Tena, 00pa30BaHHOTO BpalllEHUEM (UTYpbl, OTPAaHUYEHHOMN JTMHUSAMMU:
el
1) ¥=1=2.¥=0 gokpyr ocu OX;
—aX = - -
2) ¥=e,x=Lx=0y=0pokpyr ocu OX;

y—ix—lx—-iy—ﬂ
3) 7 3 7 7 Bokpyr ocu OX;

4) ¥ =4-xx=0pokpyr ocu OY;

IpakTnueckoe 3ansitue Ne 24 KourpoJsbHasi padora Ne 3 BoluucieHue HeonpeaeJeHHbIX U
omnpe/eJieHHbIX HHTErPajIoB

Hean 3ansiTus: [IpoBepuTh YpOBEHb MOATOTOBKU CTYACHTOB
Xon 3ansTusi: Pemuth npeanokeHHbIe 3a/1a4y COTNIaCHO CBOEMY BapHAHTY
Bapuant Ne 1

1. Beruuciure HeONpeaeIeHHbBIN HHTETPaT:



Brruncioure Ol'[pGIICJ'ICHHBIﬁ HUHTCrpal:

Brruncnute miuomaabs GUrypbl, orpaHUuE€HHOM CIeAYIOUMMHI KPUBBIMU:
y=x’, y=2-x"

Brruucnure HecOOCTBEHHBIN MHTErPAI:
Bapuant Ne 2

Brruncioure HGOHpeIleJ'ICHHHﬁ HHTCIpal:

Brrancnure onpeneneHHHﬁ HUHTErpal:

Bbrauciure mwiomanas GUryphl, OrpaHUIEHHON CIIETYIONMMHI KPHBBIMH:
V'=9x, y=0, x=16, x=25
Bbrauciure HeCOOCTBEHHBIN HHTETPAI:
Bapuant Ne 3

Brrancnure HCOHpeI[eJ'ICHHHﬁ HUHTCTpaI:

Beruncnure onpeneneHHbI HHTErpat:

Beruucnure mionaas GUrypsl, OrpaHUuYEHHOHN CIEAYIOIIUMHU KPUBBIMHU:
y=x’, y=8, x=0

Brruncianure HecoOCTBEHHBIH HHTCIrpal:



Bapuanrt Ne 4

1. Breruncnure HGOHpe)IeJ'ICHHHﬁ HHTCrpa:

2. Beluucnure onpenereHHbI UHTErpal:

a.
b.
2. Beruucnure mwiomaab GUrypsl, OrpaHUYEHHON CIETYIOIIMMUA KPUBBIMHU:
xy=4,y=0, x=1, x=4

4. Brruucnute HeCOOCTBEHHBIN WHTETPAI:

Tema 3.4 InddepennuanbHoe ncuncieHue GyHKIMU HECKOJIbKUX /1€l CTBUTEIBHBIX
nepeMeHHbIX

IpakTnueckoe 3ansitue Ne 25 HaxoskaeHue 00,1acTH onpeie/ieHUs1 U BbIYHCJIEHUE
npeesaoB s (PYHKIMH HECKOJbKHUX MepeMeHHbIX

He.]'ll/l 3aHATHA:: Hay‘-II/ITLCH HaxXoaUuThb o0J1acTh OIIPCACIICHUS U BBIYUCIIATD NPCACIT (I)yHKI_II/II/I
HECKOJBKHX )Iel\/'ICTBI/ITeHBHI)IX NMEPEMEHHBIX

Xoa 3aHATHA:

1. O3HaKOMHUTBCS C IPUMePaMHU HAXO0KAeHHs 00J1acTH onpeeseHus: pyHKIMu
HECKOJIbKHX J1efiCTBUTEJILHBIX IIepeMEeHHbIX U BBIYMCJICHNS NPeie/ioB JAHHbIX (QyHKIM

[Ipumep Haiitu o6acTh onpeneneHust yHKIUY ?=Teeosh +17).

OyHKIMA onpenesieHa mpu * +¥ =L CienoBareiabHO, 00J1aCThIO OonpeaeeHus (GYHKIIUU SIBIISIETCS
3aMKHYTBIM KpYT €MHHYHOTO pajiyca C IIEHTPOM B Havajie KOOPAUHAT.

[Ipumep Beraucnuts npeaen GyHKIuu

fim —Xt¥-1 _0+42-1_1

0 04043 3
9 24 +3

B smom npumepe Mol 60cnonvb308anucs, mem, 4mo npeoei d1eMenmapHoll QyHKyuu 6 ooaracmu ee
onpeoeneHus pager 3HAYeHuIo QYHKYUU 8 moyKe.

Llpumep
fim 5008 _ o so(g) 4 4
33 ¥ x>0

F30 33



3,Z[GCB MBI BOCITOJIB30BAJIUCH IIEPBLIM 3aMCUATCIIbHBIM ITPCACTIOM.

B npumepax 3 u 4 Mbl BOCIIOJIB30BaIMCh TEM, UYTO X €CTh OECKOHEUHO Manas (QyHKIUA, GYHKLIUU
2
gnl
¥, Y oeem orpaHuyeHHble QYHKIUU (10 MOYJIFO HE O0JIbIlle €AMHHULIBI), a
npou3BeieHne OECKOHEYHO MaJlol (YHKIIMU Ha OTPAaHUYECHHYIO (PYHKIHIO €CTh OECKOHEYHO
Manasi QyHKIHS.

2. BbINOJHUTS clIeAyolue ynpaKHeHust

Haiiti o6sacts onpeneneHusi GyHKIMH IBYX MEPEMEHHBIX (J1aTh TEOMETPUUYECKOE
HCTOJIKOBaHHE).

IIpakTnyeckoe 3ansiTue Ne 26 BorunciieHue 4acTHBIX MPOU3BOAHBIX U AU depeHnanoB
(pyHKIHUI HECKOJIBKHX IePEeMEHHbIX

Hesm 3ansiTus: HayunThcs HaXOAUTh YaCTHBIE IPOM3BOAHBIE U MU depeHranbl QyHKIMNA
HECKOJIbKUX JI€HCTBUTEIbHBIX IEPEMEHHBIX

Xoa 3aHATHA:

1. O3HaKOMHUTBCS ¢ MPUMeEPAMH BbIYUCIEHUS] YACTHBIX NPOU3BOAHBIX (PYyHKIHUI
HECKOJIBKHX JefiCTBUTEJIbHBIX IlepeMeHHbIX

Z=i.[\:l:l:l$i

IIpumepHaiiTi yacTHBIE TPOU3BOIHBIE (PYHKIIUU y =0

Pemenue. Cuutas BeIMUUHY ¥ IIOCTOSHHOM, IOJIydaemM

iz 1 1

1 =—
b vll_il ¥ J}’ %
LY

Cuuras BeIMUUHY *TIOCTOSHHOM, IOJIydaeM

iz 1 [ = 1

=- __|=’r
W 1}1 ey L ¥ v
5]




d'z

[prmep Haiitu yacTHYIO MPOU3BOAHYIO ¥ OT yHKIMK F=¢ o5y +xsiny).
Pemenue. Mmeem

']?‘r:e Eosy + sy +x50 Y]

vz —|% | =205y —5I v+ XL Vi,

|
Az [ | =e' [Peos ¥ —sh v+ xcasyl
rorrr ol B ¥

2. BbINOJHUTS clIeAyoLye yIpaKHeHust

Az e
Haiiti yacTHBIE IPOM3BOAHBIE * , ¥ OT QpyHKIMHK *=H¥

2.1, r=hix+ e 37 2.2, #=hiE+y

IJéI‘H
ek

2.3. r=hil+x)-hil+y") .24. :
2.5, e=w"-hix'+¥ 2 6. ¢=hix"+hy]

2.7. r=(l+kg = .2.8. z=hish x+cosy) .

z=h|.x.‘l';+gl_x.|

2.9, =hlify—sax 2 10,

Tect mo Tteme «{udppepeHunaibHoe HCHUCTICHHE PYHKIMH HECKOJIBKHX 1efCTBUTEIbHBIX
nepeMeHHbIX»

1. ®ynkuus Z = f(x,y) Ha3bIBaeTCs
1. TlepemMeHHOH OT HECKONBKHUX (YHKLUI
2. DyHKUHEN OT HECKOIBKHUX MEPEMEHHBIX
3. ®ynkuumen ot 0HOM NEpEMEHHON
2. Ecnu Ha MHOXecTBe D 3amaHa QyHKIMS IByX nepeMeHHbIX Z = f(X,y), To MHOkecTBO D
Ha3bIBAETCS
1. O6nactb onpenenenus GpyHKIUN
2. OGnacTb 3HaYeHUN QYHKIHUU
3. Her npaBunbsHOro 0TBETA
3. 3unauenue ¢pyHkuuu Z = f(x,y) B Touke M(Xo,yo) Ha3pIBaeTCs
1. OOuuM 3HaYeHHEM
2. Kpurnueckum 3HayeHUEM
3. YacTHBIM 3HaYE€HUEM
4. @OyHKIMIO HENIb3s 3a]1aTh
1. Ananutuyecku
2. T'padpuuecku
3. ®dakTuyecKu
5. T'eomerpuueckum uzodpaxenuem GyHkun Z = f(X,y) B IpIMOYTOJIBHON cUCTEME
koopauHat Oxyz (rpadukoM QPyHKITUN) SIBISETCS
1. HekoTopas miockocTh
2. Hekoropoe npocTpaHCTBO



3. Her npaBuibHOTO OTBETA

6. UtoObI HAlITH YaCTHYIO MPOU3BOJHYIO OT GyHKIMH Z = f(X,y) 10 nepeMeHHOH X, HY>KHO

HANTH IPOU3BOIHYIO OT 3TOM (PYHKIHUH T10 X,

1. cumTas, 9TO X SIBISETCS MOCTOSHHOM.
2. cuuTas, 4To y SIBJISAETCS OCTOSHHOM.
3. cuuTas, 4YTO X U Yy SIBJISIFOTCS IOCTOSSHHBIMU

7. IlpousBonHas Z’x Ha3bIBaeTCA
1. YactHo# npon3BOAHON (YHKIMH 110 IEPEMEHHON y
2. YacTtHO# NpoU3BOJHON (PYHKIUH 110 IEPEMEHHON X
3. TlonHo# nmpou3BogHON HYHKIUU

8. IlpousBonHas Z’yHa3bIBaeTCs
1. YacTHo# npon3BOAHON (YHKIMH 110 IEpEMEHHON y
2. YacTtHO# NpoU3BOJHON (PYHKLUH 110 IEPEMEHHON X
3. TlonHo# nmpou3BogHON (HYHKIUU

9. CMenaHHbIMM YaCTHBIMU IIPOU3BOAHBIMU Ha3bIBAKOTCS

1. 27«
2. 27
3. 27y
10. CMmemanHbIe YaCTHBIE IPOU3BOAHBIE 2y, 277y
1. PaBHbI

2. He paBHbI

Tema 3.5 UHTerpasibHoe ucuuciaeHne GPyHKIHUNA HECKOJIbKUX JeHCTBUTEIbHBIX
nepeMeHHbIX

IIpakTyeckoe 3ansaTue Ne 27 BprunciieHne JBOHHBIX HHTErPaJIOB
Henn 3ansitusi: HayunThbCs BBIYUCIIATE JBOMHBIE MHTEIPAJIbI
Xoa 3aHATHA:

1. O3HaKOMHTBCS C IPUMEPAMHU BbIYHCJICHUS IBOHHBIX HHTEIPAJIOB

[Ipumep. Beruncnute uaTErpa -, eciu obnact D orpanuuena nunusamu: y = 0, y

=x% x=2.

y

02x




2. BBINOJTHUTD ClIeAyI0IHe YIPaKHEeHUs
I/ISMGHI/ITB HOpHI[OK I/IHTerpI/IpOBaHI/IH

[ [Fooyder @y [Fioyiee

I R

_in:br _ifl:r,yl dy
2. Ol

BerancnuTh 1BOWHOM HHTETpa 1Mo obsactu D, onpenensieMoi yCIOBHUSIMH.

pr=!
. | 5
W= pdwdy K+ =
1. *© D:| z
ix:l
. ly=ue
By 4y Nl
b D V=-x

IIpakTnyeckoe 3ansiTue Ne 28 Pemenne 3a1a4 HA NPUJIOKEHUS IBOWHBIX HHTETPAJIOB
esm 3ausiTusi: HayuuThes pemiath 3aj1adv ¢ UCMOJIb30BAaHUEM JBOMHOIO MHTErpasia
Xoja 3aHATHA:
1. O3HaKOMHUTBCS C IPUMePaMU pelieHus! 3a/1a4 ¢ HCI0JIb30BAHMEM /IBOMHBIX HHTEIPAJIOB
[Ipumep. BoraucauTs mwiomans GUrypsl, OrpaHHUeHHON TMHUAME Y- = 4X + 4;
x+ty-2=0.

[Toctpoum rpaduku 3a7aHHBIX PYHKINNI:




Jlunnn nepecekatorcs B AByX Toukax — (0, 2) u (8, -6). Takum 0O6pazom, 06J1acTh

WHTErpUPOBaHUA OrpaHuyeHa mo ocu Ox rpadukaMu KpUBBIX OT
ocu Oy — ot —6 10 2. Toraa uckomasi MJIoIA b paBHa:

S_

[Ipumep. Beraucaus 06beM, OrpaHMYEHHBIN TOBEPXHOCTAME: X° + vy = 1;

mox =2—y,amno

X +y+ z=3 u mwiockoctbio XOY.

tipesesns mrerprposans: 1o ocr 0:

moocu OY:x;=-1;x,=1;

2. BbINOJHUTH CJaeAyole YIpaKHeHus
1. BBIYMCIUTH C MOMOIIBIO TBOMHOIO MHTETpasia miomaab odmactu D,

1. orpaHMYEeHHOM KpUBOW ¥ +¥'1 =t b +y)

%' —dx+y' =0
x —Bx+y’ =0

x
y=0 y=
2. omnpenenseMol ypaBHEHUSIMHU ! [

2. BplYuCIUTH C MOMOIIBIO TBOWHOTO MHTETpaja o0beM Tena V, OrpaHuueHHOTO
MOBEPXHOCTAMHU. I I10THOCTH TENA V cUMTaTh paBHOU €AUHULIE.

|+ 4+ 2 =22
1 |+ =z

=4’ +21 +1
E+y-3=0

5 k=0 y=0 z=0

1. M3mMeHuTh NOpSAIOK NHTEIPUPOBAHUS B IOBTOPHOM MHTETPAJIE U CIIEIaTh YEPTEK

[ [ flx vide
O6J'IaCTI/I I/IHTerI/IPOBaHI/ISI S

o o IIstfd'.r; Diy=x',y=
2. Bbluucnuth ABOMHON MHTErpan no odmactu D*



3. BplunCcIHTHL HHTCIrpal, Hepei/'m;[ OT MMPAMOYTOJIBHBIX ICKAPTOBBIX KOOPAUHAT K

Lo e oy
_|I§:’ _| Wﬁ’}r‘
MOJISIPHBIM: ¥
4. BblYHCANTH TUIOIAAb TUIOCKUX (QUTYP, OTPAaHUUEHHBIX JAHHBIMH JTHHUSAMU*=" ¥=t' y=¢
J:[ x- y .:;t’x.:fy
5. Bpluncnuth UHTErpaN E . O6nacTe uHTETpUpOBaHUs R orpaHUYCHA
= = = —_ 2
rpadukamu QyHKImi * O x=1 y=x y=c-x .
J] x+ y .:fx.:iy
6. Bpruncnute uHTErpaNn X . Obnacts uHTErpUpOBaHUS R OrpaHNuYEHa
x=0, v=0 x+y=2
MPSAMBIMU .
2
ﬂx Yedxdv
Haijitu uHTEIpan = . T71e 00s1acTh R mpeACTaBisieT OO0 CETMEHT OKPY>KHOCTH.

I'panu1pl cerMenTa 3aJjaHbl ypaBHEHUSIMU

Tema 3.6 O0bikHOBeHHbIe TU(PepeHINATbHbIE YPABHEHUS

IIpakTuyeckoe 3ansaTue Ne 29-30 Pemienue nu¢ppepeHuuaibHbIX ypaBHeHUH 1-ro nopsigka
¢ pa3sjesOIMUCH epeMeHHbIMH. Pemienne o1HOPOIHBIX TU(depeHIHaATbHbIX
ypaBHeHuil 1-ro nopsinka. Pemenue JquHeiHbIX AU epeHunaabHbIX ypaBHeHuid 1-ro
NnopsAKa.

ey 3ansiTus: Hayuutses pemats quddepeHnmanbHble ypaBHeHUs 1-ro mopsaka

Xoa 3aHATHA:

1. O3HaKkOMHTBCS ¢ IpUMepaMu pelieHus: AuQepeHunaNbHbIX YPABHEHUH 1-r0 mopsigka

r —
[Ipumep. Pemuts quddepennnanbHoe ypaBHEHUE yoy=¢

— f o gt t
Brimmonnum 3ameny Y= I‘W, TOTJa MPOU3BOAHAS paBHa:.}? =uvtuy,

— Pt t o
IToxcrasisem y =y uy UV Ty B ICXOJTHOE YPaBHEHUE y-y=e.

nonyuaem ¥V HIV -1y =g".

CprHHI/IPyeM LIJIGHI)I B JICBOM YaCTH U BBIHECEM 3a CKO6KI/I HaHpI/IMep V MMOJIy4YnM

L +H(F 1’1) E . BelpaskeHue B CKOOKax MpUpPaBHSAEM K HYJIIO: 'l-’ v=

910 HpOCTGfIH.ICC YpaBHCHHE C pa3ACIArOIUMUCA ICPEMCHHBIMHA, PCHIACM €TO.



v—y=10
.:fv_
dx
@=J‘dx

¥
]n|v|=x

=g

¥

CDYHKI_II/IH 1|-':I HafmeHa. O6paTI/ITe BHHUMAHHUE, YTO KOHCTAHTY l::r Ha JaHHOM 3TaIri€¢ Mbl HE
OpUNKMCLIBACM.

v f ¥
Jlasee nojacrasisieM HailneHHyro Gyakuuo ¥ =& B ocTaBinyrocs 4acth ypaBHenus i ¥V = € :

yg=g

1= Ici'x =x+C
' =1 . C"
OyHKIHS 14 naiinena. A Bot 31€CH yKe 100aBIsieM KOHCTAHTY k.
i 1 BcnomunaeMm, ¢ 4ero BCé HAYMHAIOCH: J=uy
dr O06e (?(yHKuHI/I HaWIEHbL:
V=g

u=x+C

3anuceiBaeM 06H1€? peuieHue:
y=wy=(x+0)&, e C'= const

2. BbINOJIHUTB cjleyIoIue YnpasKHeHUsl

1. Haiitu oOmmii uHTerpan qudQepeHnanbHOro ypaBHeHUs

1. ey =3 ply - Do de

2 x"ﬁ+}-' +0 o fl+x =0

2. Haiitu o6muii uaTerpan qudepeHnnanTbHOro ypaBHEHUS

1. ' =3y + oo =0
I
2. = v +x

3. Haiitu pemienue 3agaun Ko

1.
2.

¥ —yietg x = Ixsmx, yl:'?T]=EI

4. Pemuth nuddepeHranbHble ypaBHEHUS:

| o=y



f _——
2. Haiitu yactHOe pemeHne qudHepeHIINATEHOTO YPABHCHHS Y= 2.}? , YAOBJIETBOPSIOLIEE

HaYaJbHOMY YCJIOBHUIO Y -

3 ¥ +lxy= xe

1
V' + yigr=——
4, Cos X
1
b +2-27 =0
5. Haiitu yactHoe pemienue au¢pHepeHInanTbHOr0 ypaBHEHUS X ,

YIOBJIETBOPSIONIEE HAYANBHOMY YCIOBHIO & D =€
6. Haiitu pemenue 3agaun Ko 11 ganHoro aud@epeHnnanbHoro ypaBHeHHS

1y = 2ry+3 y(l)=-1

IIpakTuyeckoe 3ansaTue Ne 31-32 Pemienue JTHHEHHBIX OTHOPOAHBIX AH(PPepeHHATbHBIX
YPABHEHHUI 2-10 NOPSIAKA C NOCTOSIHHBIMH K03 pnunentamu. PenieHue JJMHEHHBIX
HEOAHOPOAHBIX TU(epeHIHATBHBIX YPABHEHUH 2-T0 MOPAIAKA € MOCTOSIHHBIMH
ko3 Ppunuenramu. Permenue nudpepeHunanbHbIX YPABHEHUH, JONYCKAOIIHUX NOHUKEHHE
creneHe

Heau 3ansaTus: HayuuTscs pemars JMHENHHbBIE OJTHOPOAHBIE U HEOAHOPOIHbIE
nudepeHnraibHble ypaBHEHUS

Xoa 3aHATHA:

1. O3HaKOMHTBCS ¢ MPUMEPAMU pellleHHsl JJMHEeHHBIX OJHOPOAHBIX AU (epeHIHATBHBIX
YPaBHEHUIl BTOPOIro MopsiaAKa

IIpumep. Pemnts ypaBHeHHE -

CocTaBUM XapaKTEPUCTUUECKOS YPABHEHHE: -
Oo1ee perieHne UMeeT BUI: _

IIpumep. Pemmts ypaBHEeHHE

OT0 NnUHEtHOe OAHOPOAHOE MU depeHIraTbHOe YpaBHEHHE ¢ IEepEMEHHBIMU K03 urmenTamMmu
BTOpOTO mopsiaka. Jjist HaxokaeHus O0IIeTo PemeHuss He00X0IUMMO OTHICKAaTh KaKoe - JTN00
9aCTHOE peIICHHUE.



Taxum yacTHBIM penieHueM OyIeT ABIATbCA QyHKIUS -

Ucxonnoe nuddepennmanbHoe ypaBHEHHE MOXKHO MPeoOpa3oBaTh:

OO6miee perieHUe UMEET BU/T:

OKOHYATENBHO:

IIpumep. Pemmts ypaBHEeHHE

XapakTepucTUUECKOe ypaBHEHUE:!

Omee perere: I
IIpumep. Pemmts ypaBHeHHe _

XapakTepucTUIECKOE ypaBHEHUE:!

— 8

IIpumep. Pemmts ypaBHEeHHE _

Pemmm COOTBCTCTBYHOIIECC OJHOPOAHOC YPAaBHCHUC! _



Tenepb HaﬁHeM YaCTHOC PCIICHUC UCXOJHOTIO HCOAHOPOAHOI'O YPABHCHUS.

CormnocTaBuM MpaByro YaCTh YPABHEHUS C BUIOM IIPaBOM YacCTH, PACCMOTPEHHBIM BBIIIIE.

Hacrioe pemeric e o eryze: IR, - I
r.. N

Tenepr onpenenum HeusBecTHbIE KOAPGUIUEHTHI A U B.

[ToacraBuMm yacTHOE perieHre B o0IIeM BUJIE B KCXOIHOE HEOTHOPOIHOE AU(depeHIInaTbHOE
ypaBHEHHE.

I/ITOFO, YaCTHOC pCUICHUC:

Torna ob1ee perienne TMHEHHOTO HEOJHOPOIHOTO U PepeHITaTBEHOTO YpaBHEHUS:

2. BbINOJHUTS clIeAyolue ynpaKHeHust

Pemmmts nuddepennmanbaple ypaBHEHUS

43y +2y =0, ¥0]1=2, »i0]=-3.
b
Ty 4y —y=x4+b.
b

Ty 42y =et(x’ 1) .
b

AW N —
bt e e

42y =10 fmx4cosx)

IIpakTHyeckoe 3ansaTHe Ne 33 KonTpoJsbHasi padora Ne 4. PenieHue 00bIKHOBEHHBIX
AU epeHInaNbHbIX YPABHEHUH

ey 3ansitus: [IpoBeputh yMeHUe CTyIEHTOB pemath auddepeHnnanbHbie ypaBHEHUS
Xoa 3aHaATHA: PelInTh NpeuIoKEeHHbIE 3aja4y COIVIACHO CBOEMY BapHUaHTY.

Bapuanrt Ne 1



Haiitu yacTtHOE pemICHUC I[I/I(I)(I)epeHLII/IaHLHOFO YpaBHCHUS C pasAaCIdArOUMUCA
NEPEMCHHBIMU

(2x+1)dy+y’dx=0 y(4)=1
Haiiti obmiee pemenue nuHeitHOTO qud HepeHIaTb,HOT0 YpaBHEHHS 1-10 mopsiaka:
xy’ - y=x’

Haiitu yacTHOe perieHue TMHEHHOTo 0JHOPOIHOTO AU hepeHInalIbHOTO ypaBHEHUS 2-
ro nopsiaKa:

y-2yR3y=0y(0)=1, y'(0)=1

Haiitu obmiee penieHue JIMHEHHOTO HEOAHOPOAHOTO AU(dEepEeHIINATHHOTO YPaBHEHUS 2-
ro nopsiaka: y"-y"-6y=2

Bapuant Ne 2

Haiiti o6miee pemenue nuddepeHnaIbHOTO YpaBHEHUS C Pa3IeISTIOIIUMUCS
MIEPEMEHHBIMH:

e (*+1)dy-2x(1+e’)dx=0
Haiitn wacTHOe pemrenue nuHeHOTO AuQepeHInaTbHOT0 YpaBHEHH 1-ro mopsika:
xy’ +y=3y(1)=0

Haiitu yacTHOe perieHue TMHEHHOTo 0THOPOIHOTO AU hepeHInalIbHOrO ypaBHEHHS 2-
ro nopsiKa:

Y-y +3y=0y0)=1, y'(0)=0

Haiitu o01iee perenne TMHEHHOT0 HEOTHOPOAHOTO AU (HepEeHITHATEHOTO ypaBHEHUS 2-
ro nopsiaka: y"-2y'=2e*

Bapuant Ne 3

Haiitn wactHoe perrenue nuddepeHIaaIbHOr0 YpaBHEHUS C pa3 eSO IIIMUCS
[IEPEMEHHBIMU:

(1-x°)dy+xydx=0 y(0)=4
Haiitu o6miee permenne nuHeHHOTO MU PEpEeHIINATIBEHOTO YpaBHEHUS 1-T0 TIopsIKa:
y’=2x-2xy

Haiitu yacTHOE perienue TMHEHHOTo 0OIHOPOTHOTO AU hepeHInaIbHOTO ypaBHEHHS 2-
ro NopsaKa:

y'+2y'+y=0y(0)=1, y'(0)=0



4. Haiitu ob1iee pelieHre TUHEHHOTO HEOJTHOPOIHOTO AU PepeHITHaIBHOTO YpaBHEHUS 2-
ro nopsiaka: y"-y'=4+x

Bapuant Ne 4

1. Haiitu obmiee perenne qudhepeHInanbHOT0 YPaBHEHUS C Pa3IeIsSIOIIMHUCS
MIEPEMEHHBIMH:

xydx+(x+1)dy=0
2. HaiiTi yactHOE pemieHne JIuHEHHOTO MU (HepeHITNATFHOTO ypaBHeHHs |-ro mopsika:

xy’'-y=-xy(1)=0

3. Haiitu yacTHOe penieHne JIMHEHHOro 0AHOPOIHOTO U] PepeHIINATBHOTO YpaBHEHUS 2-
ro nopsijKa:

y'+2yR3y=0y0)=1, y'(0)=1

4. Haiiti ob1iee pemeHre JMHEHHOTO HEOAHOPOIHOTO Au(PepeHInaNbHOTO YpaBHEHHS 2-
ro nopsaaka: y"-2y'-3y=e*

YucneHHoe nHterpuposaHue guddepeHumanbHbix ypasHeHuit. Metopg diinepa.

’
y=Ffrany
ﬂ,md)d)epeHumaanoe ypaBHeHUe © o onpepenAaeT Ha NJIOCKOCTU TaK Ha3dbiBaemoe nose

HanpaB/ieHU, T.e. B KaX10M TOUYKe NJIOCKOCTU, B KOTopoW cywecteyeT dyHkumaA f(x,y), 3agaer
HanpaB/ieHWe MHTErpanbHOM KPUBOI YpaBHEHUSA, NPOXOAALLEN Yepes 3Ty TOUKy. NycTb TpebyeTca

’
. = fray
pewnTb 3aga4y Koww, T.e. HANTU pelleHne ypaBHEHNA - © ', yAoBneTBopAloee HayaNbHOMY
. U VR
- = —h-
‘ Ha N paBHbIX YAcTEN N NONOKMM H war

YCNOBUIO Y(Xo)=Yo. Pa3aenmm otpesok
M3MeHeHUA aprymeHTa. JonycTUMm, YTO BHYTPU 3/1eMEHTAapPHOIo NPOMEXKYTKA OT Xo 40 Xo+th dyHKumA

V=V, = h ! Ko by

y' COXpaHAeT NoCTosHHOe 3HayeHue f(Xo,Yo). Toraa .fAey; - 3HauYeHne NCKOMOM

rn=x +h R CR O ST
dYHKUMM , COOTBETCTBYIOLLLEE 3HAYEeHUO ! ! . M3 3toro nonyyaem - ' " e

MNosTOpAA 3Ty onepauuto , NoJly4ynum nocsiefoBaTesibHble 3HaYeHUA (I)YHKLI,MVIZ

T ERE S/ N R U A T EA 2 U S/ I A U L S L~ U o L A g &

Takvm 06pasom , MOKHO NPUBAUKEHHO NOCTPOUTb MHTEMPANbHYIO KPMBYIO B BUAE SIOMAHOW C

M X, ¥ XYoo=t oy =y the ey
BeplnHamu “ T4 roe ! Ve =1

DTOT MeTOoZ Ha3blBAaeTCA METOA40M NOMAHbIX 31‘/’|nepa, WU NPOCTO MeTo, 31‘/’1nepa.

lpumep 1



Ncnonb3ysa metoq diinepa, HalTh 3HavYeHne GyHKUUKM Y, onpeaensemoint agudpdepeHumnanbHbIM

. .1. —_

.1l =

YPaBHeHMeM "', npu HavanbHom ycnosum y(0)=1, war h=0,1. OrpaHNUYUTLCA HaXOKOeHNeM

NnepBbIX YETbIPEX 3HAYEHUN Y.
Hangem nocnepoBaTenbHble 3HAYeHMA aprymeHTa : Xo=0; x;=0,1; x,=0,2; x3=0,3.

BblumMcamm cooTBeTCTBYOWME 3HaYEeHUA MCKOMOW (I)YHKLI,MMZ

o=tk e =1 0 =001 0) =1L
vo=yth flrLy =L+ 01-01,1-0,1 L1+ 01 =1L183
vi=ythe a1 = LIS3+ 01 LIS3-0.2) /7 L1583+ 0,2)= 1,254
o= as b fle o =230, 101,254 =03 0L 234+0,3) =1,315
Monyyaem Tabnumuy:
X 0 0,1 0,2 0,3 0,4
y 1 1,1 1,18 1,25 1,31
lpumep 2
MeToaom diinepa HaiTh YyeTbipe 3HaYeHUA GYHKLUK Y, onpeaenaemon ypaBHeHNEM y=xvj , Npu
HavanbHom ycnosuum y(0)=1,nonaraa h=0,1.
3Ha4veHuA aprymeHTa Xo=0; x,=0,1; X3=0,2; x3=0,3.
Hallpem cooTBeTCTBYtOWME 3HAYEHMUA V:
=y, he flx, v =1+0,1-10+1) =11
vo=ythe e,y =LI+0 1001+ L 1) =122
v.=wth- fix,, ) =122+ 0,11 0,2+ 1,22) = 1,30
o= bhe o = L3001 0.3+ L 30 =132
Monyyaem Tabnumuy:
X 0 071 072 093 0’4
y 1 1,1 1,22 1,36 1,52

3apaHunAa AnAa camoCcToATeNbHOro peweHnAa:

1.

MeTogom dinnepa HalTn TP 3HavyeHUA GYHKLMN Y, ONpesensiemoit ypaBHEHNEM

=l , p1 HayanbHom ycnosum y(0)=1, nonaras h=0,1.




2. MeTogom ditnepa HalTK YeTbipe 3HaYeHUA GYHKUUM Y, onpeaensiemon ypaBHeHnem

¢ 2
=X v
: , Npu HayanbHom ycnosuu y(0)=0, nonaras h=0,1.

3. MeTogom Jiinepa HailTU YUCNEHHOE pelleHne ypaBHEeHUS ' Npu HavyanbHOM
ycnosuu y(2)=4, nonaraa h=0,1(4eTbipe 3HaYEHUS).

TecT o pasaeny «OCHOBBI MATEMATHYECKOT0 AaHAJIHN3a»

1. VYxkaxwure 4McI0 SKCTPEMYMOB AJisl (YHKIUH, IPOU3BOJIHASL KOTOPO
paBHa y'=x- 4

X

lim {1+L} —e

= X
. .Kaxk nasrpiBaercs npeaci

. [lepBrIil 3aMedaTesbHbIN Tpeae

. Bropoii 3aMmeuatenbHblid npenesn

. [Tone3nslil npenen

. [IpousBoHast GyHKIMH y= Sin X paBHA
. COS X

. -COS X

. sin X

. [IpousBoHas GyHKIMH y= COS X paBHA
. sin X

. -sin x

. COS X

. Ecu f(-x)= f(x), To dynknus f(x)

. 0011IeTO BUIA



b. HeueTHas

C. YeTHas

6. Ecm f(-x)= -f(x), To pynkus f(x)
a. o011IeTo BUIA

b. HeueTHas

C. YeTHas

7. Ecnu mpou3BoiHasi GyHKIMU HA HEKOTOPOM MHTEpBase MOJOKHUTENbHA, TO PYHKIHUSI Ha ITOM
MHTepBaje

a. IOCTOSTHHA
b. yObIBaet
C. BO3pacraer

8. Eciiu mpou3BoiHast pyHKIIMM Ha HEKOTOPOM MHTEpBaJle OTpULIATEIbHA, TO (YHKIHMS HA 3TOM
UHTEpBaje

a. IOCTOSTHHA
b. yObIBaet

C. BO3pacTacT

sinx

lim =1

=0 X
9. Kak nHa3bIBaeTcs npenen

a. [lepBblii 3aMeyaTeNbHbINA PEIEI
b. BTopoii 3amMeuyaTenbHbIi npeaen
c. Ilonesnsiii npenen

10. Ecnn ipenen GyHKIMH ITPU X CTPEMSIIEMCS K 0ECKOHEYHOCTH paBeH HEKOTOPOMY 4HCiy b,
TO TpsiMasi y=b siBisieTcst U1t rpaduka GyHKIUU

a. BEpTUKAJIbHON aCUMITOTOMN
b. HAKJIOHHOW ACUMIITOTON
C. TOPU3OHTAILHON aCUMNTOTOU

11. Ecnu nepBas mpou3BoHas GyHKIIMH B HEKOTOPOil Touke X0 paBHa HYJIIO, TO 3Ta TOUKA
MOXET SIBIATHCS



a. TOYKOH IKCTpeMyMa

b. Toukoii mepernda

C. TOUKOU pa3pbiBa

12.Yemy paBHa IpOU3BOAHAS OT IIOCTOSIHHOTO YHCIIA

a. caMOMy 4HCITy

b. HyHO

Cc. 6ECKOHEUHOCTH

13. C nmoMomibto Kakoil MpOU3BOAHON MOXKHO HAWUTH TOUKH mepernda

a. TpeThe

b. BTOpOI

C. IepBOU

14. Kak HazpIBaeTCst GyHKIHSI, IPOU3BOIHAS KOTOPOW paBHA NaHHOU (DyHKIINK?
a) [TogpinTerpanbHast QyHKIHS

b) ITepBooOpa3zHast pyHKIHS

¢) Heonpenenennslii nHTErpas

15. Kakoe u3 yrBepxkaeHuil BepHo? OnpeneneHHblil HHTErpal — 3TO:

a) OyHKIHs OT X

b) Uncno

¢) OykuIwms ot f(x)

16. CkobKO HaYalbHBIX YCIOBUI HEOOXOIUMO 334aTh IS ONpPEeIeIIeHuUs
noctostHHBIX BenudrH C 1, C2 B o6mmem pemieHun qudpepeHnnanrbHOro
YpaBHEHUS BTOPOTO Mopsika’?

a)l

b) 0

c)2

17. Yem ompenensercst NOpsaoK Ju(hepeHINaIbHOr0 ypaBHEHU?



a) BeiciinM nopsaKomM npou3BOAHOM, BXOAILEH B ypaBHEHUE

b) MakcuManbHOM CTENEHBIO IEPEMEHHOM X

¢) KonuecTBoM nepeMeHHBIX BEIMYUH B IIPaBOM 4acTu

18. CKOJbKO MPOU3BOJIBHBIX TOCTOSIHHBIX BETMYUH COJAEPKUT PEIICHUE
nudGepeHIINaTHFHOTO YPABHEHUS 2-T0 MOPSIKA, €CITH HAYaJIbHBIC YCIIOBUS HE
3aJ]aHbI?

a)0

b) 1

c)2

19.BepTtukanbHoit acuMntoTol GyHKIUU y=(x-1)/(x-7) sBaseTcs npsmas

a)y=0
b)yx=7
c)x=1
[] £ (x, )dxdy
20. UnTerpan Buaa ? Ha3bIBaETCA

a) IBOWHBIM
b) noBTOPHBIM
C) IBOUYHBIM
Pa3gen 4. OcHOBBI TEOPUHM KOMILJIEKCHBIX YHCeJI

IIpakTnueckoe 3ansaTue Ne 34 /leiicTBUS HA/l KOMIVICKCHBIMH YHCJIAMH B aJredpandeckoi
U TPUTOHOMETPHYECKOM (popmax

esn 3ausTus: HayuuThcs BBINOIHATH JEMCTBUS HAJl KOMIUIEKCHBIMHU YUCIaMU
Xo/1 3aHATHS:

1. O3HaKOMHTHCH C npuMepaMu BbIITOJTHCHUSA JeHCTBUII HAJl KOMILIEKCHBIMH YHCJIAMH



IIpumep. /laHbl 1Ba KOMILJIEKCHBIX YKCIIa _ TpeOyeTcs a) HaliTH

B anrebpandeckoii hopme, 0) i yrca _Haﬁm

TPUTOHOMETPUYECKYIO (POPMyY, HaliTH z*’, HAWTH KOPHHU YpaBHEHHSI

3HAYCHUC BBIPAKCHUA

a. O‘IGBI/II[HO, CIIPAaBCINBO CICAYIOIICEC npeo6pa3OBaHHe:

Jlanee npon3BOAUM JIeIEHHE ABYX KOMIUIEKCHBIX YHCElI:

[Tony4aem 3HaYEHHE 3aJaHHOTO BRIpaxkeHus: 16(-i)*= 16i* =16.

0) Uucmo _npeJ:[CTaBHM B BUJE _, rue

Torza HRR

Jnsa HaxoxneHus -BOCHHBByeMCH dbopmynoit Myaspa.

Een [ ENG_. .. I

2. BbINOJIHUTB cJleyIoIHe YIpasKHeHUs

1. I/1306pa3HTe TCOMCTPUUCCKU KOMIIJICKCHBIC YHNCJIa 1 UM COIIPAKCHHBIC:



2;-1;-2;3-2i; 1 +2i;-1—1.

Z,Z

2. a) Haiigute cymmy 1 pou3Be/ileHuEe KOMIUIEKCHBIX YHCel  eCIIN:

1) Z=44552.23-3
2) Z=AT- Bz =B

6) Haiigure Pa3HOCTL U YaCTHOC KOMIIJICKCHBIX YUCCII ipt , €CIIN:

Z)=3+4; Z,=04-02i
Z,=1-2; Z,=08.

1.
2.

3.Haiigute MHUMYIO YacTb Z, €CIH:

1) I =2-i)" -(2+11)

7%
Z:‘ 14
2 fre
poE+E_3-4 1
- TR
3

4.BrInoHATE TEACTBUA:

1. @+

o) 2i |é+£:’| I—é+£§l.
1+ 1-i

3. =T
13+12 . (1+2i)

4, E-# 2+

IIpakTHyeckoe 3ansaTHe Ne 35 Ilepexon ot anredpandeckoit popmel K
TPUTOHOMETPHYECKOM U 00paTHO

Hesn 3ansiTusi: HayuuThbes BBITONMHATE TIEPEXO]T OT alre0pandeckoil popMbl K
TPUTOHOMETPUYECKON U 0OpaTHO

Xoa 3aHATHA:

1. O3HaKOMHTBCS C IPUMEPAMU NePexX0a KOMILIEKCHBIX YHCe 0T ajredpanieckom
(popMBbI K TPUTOHOMETPHYECKOM

3a/1aHbl KOMIUICKCHBIC YHCa: )5 =-1; 6) #=%; ) 2 =1+, ) a=-1+Z, ) 2=-1-08 ) 2=2-0

[IpencraBuTh zi, 2>, z3 B TPUTOHOMETPHUECKOH, a Z4, Zs, Z¢ — B TIOKA3aTeIbHOU (hopMe U
M300pa3uTh TOYKAaMU Ha KOMIIEKCHOM TIIOIATH.

Pewienue:

a) nMeeM (cM. puc. 1.2) r=1; j = p, -L=rosa+isinz (] )
F‘=::_l Zi= -:us;zl.,.;':-m;'l

0) umeeM (cMm. puc. 1.2)r=2; = 2, | ;

el




B) nMeeM "=+1=-£ wp=1: cornacHo puc. 1.2 ToUKa z3 NPUHAUIEKHUT MIEPBOMY KBaIPAHTY,

=T 1+i=-f|.cusl+isinll|
=T T ¥1(1.2):
MO3TOMY , TaK 9TO (1.2);
¥
B ]
o3
-1 0 2 x
- 5
I ‘E
puc. 1.2

F) nMeeM r=l+¥=-5 tgp=-2; COTJIaCHO pHUC. 12, TOYKaA Z4 NIPUHAJJICKUT BTOPOMY KBAJIPAHTY,
IIO3TOMY P=T—arcig 2 Tak 4To 143 = ! :

1) umeet r=+1+3=2 w4=—~F cormacno puc. 1.2, TouKa zs IPUHAIEKHUT TPETHEMY KBAJIPAHTY,

p=ts ) Le

nosToMy ' ¥, TaK uyro --i€=¢7 (1.3);
r=JTl=-f£ tep=-1

€) UMeeM 2, corylacHo puc. 1.2, Touka zs IPUHAJIEKUT YETBEPTOMY KBaJPAHTY,
() rim

MIO3TOMY - .

2. BbINOJHUTS clleAylolye yIpaKHeHust

. IIpencraBpTe B TPUTOHOMETPUUECKON U MIOKA3aTENbHON opMax KOMIUIEKCHBIE YHCTIA!

1) i-".=—-.€+i' ,
2) =1,

i= —-:l:s%—:'s'n T

3) TR
8. 3anucare KOMIIJIEKCHOE YUCIIO B alredpanyeckoi ¥ B TPUrOHOMETpUYECKOr opmax:

i|.cusEi+i:'r| Ei |
sl 3 3 )

o5 L 50 -
1) E B

9. IlpeacTaBUTh B TPUTOHOMETPUYECKON (hopMe KOMIUIEKCHOE YHUCIO Z:



o Seos100° +isn 100" §
1) Feosd0" —ish 40

si'lE'T+"|.1 l:-:-sg'T |
S ill—cosst
g g |

L=

2) © i-1

10 . 3anucath KOMIUIEKCHOE YKCII0 Z B anreOpandeckoit hopme:

ii

1] .

L=

1) | ',

2) ?=|os 3" +isn 31" ,

YHCII0 Z B TPUTOHOMETPUYECKOH opme:

1) 2=|43-if ,

Tect no pasaeny «OCHOBBI TEOPUM KOMILIEKCHBIX YHCE»
1. Yro mpexacrapnsieT co00if MHUMAasi AMHULIA 7
a) KOpeHb KBaJPaTHBIN U3 -1
b) -1
c)1
2. IIpencraButh uncio Z = -3 B BUAE KOMIUIEKCHOTO YUCIIA
a) Z=3i1
b) Z=-3+i0
c) Z=-3i
3. lano KoMIuIeKCHOE unciio Z= -3+21. HaliTh KoOpIMHATHI TOUYKH HA
MJIOCKOCTH XOY €My COOTBETCBYIOIIIHE
a) (3:2)
b) (-3;2)

¢) (-3;-2)



D YVHKIIHOHAILHBIE PA/LL

Bripasenue guaa (1)

flxi+ faix)++ 10 xi+... :E £, x

HEROTOPBIE Y HELMIL, OIPeTeT1e HHLIE Ha

flx i
MHoRecTEe M, HasRIBACTeH (Y HRUHOHATEHBIM PHIOM.
Muosecrso 2 (02=M) Beex 3HaUeHNI X, IPH KOTOPBIX I VHEIHOHUTBHBIL pai 1) cxomires
(B R SHCIOBOH PR/, HA3BIBACTCH 00 1aCTHI CXOTHMOCTH Y00 PRI
(hyurnma S(x), x =0 apagerca cyMmmoit paga (1), ecmr S(x)=lim 5, v/, rae
Saix)=hix)+fx)+. +Fix).
Ecin dovirnmsa 5(x), xeL(Lz0), apngerca cyamod pana (1), To dvermmonusHei pail)
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