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VueGuux nodzomoanen o coomaememauu ¢ Tunoaoil yveduod
npozpaxxoil oGnoarentozo codepacanin no npedxemy «Anzetpar
aan 11 knacca ypoaus oGugezo cpeduezo ofpazosanun,
ymaepacdennoil Munucmepemaon oGpazosanun u nayxu PK.

Tog pegaxuueii M. Oreadaesa —

AoKTOpA uaIKo- MATEMATIUECIIX. HAY, HpOdeccopa,

LA + R =1 ]

>
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BBEJIEHHE

Hamsuit yueSnux, npeasasnauesmsii ana yuamurxes 11 kaacea
cpeaieii 06IeOBPAI0RATEALNON WIKOTH, COCTABIEN B COOTRETCTRIN ©
oHOBeNIOI YueGHOil NPOrpAMNOIi 1 OXBATHBACT Boe HeH OOy eI
Jlust 5 peRTHBHOTO HCHOTLIOBANI YIEGHONO BPENEHI ARIOTCS CCHIKH
na ommaiin-pecypen (rpadirieciie OmIAMiN-KATHKYANTOPH, yieGube
nporpasiin). BaMeTHM, WTO MATEpHAM, BICTIONENHHE B IPOTPAMMY
TS ICTACCOB © YIIYGAIeHHAIM H3YNeHIEN MATEMATHISH, OTMESeNb 35e3-
Aouxoit (%). Kpoe Toro, sagawn rpymmu C TaiiKe B IEpBYI0 0uepen
PEANAINANCHE A1 VICKIKOR KIACCOR © YrAYBACHHAM H3YICHHEN Ma-
TesaTinci. VueniKu, HPOABIIONIe IO HITEpeC K MaTeMa-
THKe, MOTYT BLINOIATE JANIAE JATANILA CANOCTOATELIO HO BHEYED-
Hoe Bpewst. DT0 0COBEINO BANKHO AT YIEHIKOB, KOTOPHE HPHHHMAIOT
YHACTHE B MATEMATHHECKIX OTMMITNAZAX I APYTHX KOMKYPCAX.

Tlonssysics ITi YHEGHIKOM, HYHO IPHEPHHBATLCS CIEAVIONLIX
NPHIELHION: B KOHIe KAXIOTO Payiera Ban HeOGXOAIMO BHIOMMNTE
‘sagamus s saKpeneniis poilzenioro Marepuaa. Kaxuii yuemui
AOMKEN HAYSHTS M BMIOTHNTS SaAAMNS TPYNI A, ¥ TONBKO mOCIeE
9T0r0 nepexomuTs 10 otepen ik pemeniio saxau rpymn B u C. Kpoue
T0r0, TOCIIE MSYYEHNS KAAIOTO PAVIENA HONESHO NPOBCPATE CeOs, OT-
BEUAA HA KOHTPOALHAE TEOPETHIECKIIE RONPOCHL

Jli0B03HATeTLHOCTS, YIIOPCTRO I CAMOOTAGNA HPHBEAYT Bac K yerexy!

Pacora ¢ rpadpmeciin: oRAAIiI-KATLYIATOPON
(https://www.desmos.com /calculator)

Desmos — o7o rpadieckiii ORI KATKYANTOP, TOTCIMLIE ToM,

KOMY HCO6X0mIMO GMETPO I MpOCTO mOCTpONTS TpAG By,
Tlotioe pyKoRORCTRO TO PABOTE © FPADICCKIN KATLEYIRTOPOM

Moo GecrnaTio cxasats, mepelias 1o CreAyiomei comT
https://desmos.s3.amazonaws.com/Desmos_User_Guide RU.pdf
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OB TOPEHE MATEPWATA NPOMAEHHOTO B 10 KIACCE

Pasnex-nostopenue. IOBTOPEHHE MATEPHAJIA,
TPOMHIEHHOTO B 10 KIACCE

Bud cacpxy na redoants daopey «Halyk Arenas.
Kpbiuiell deopua aa1semes zeoxempuveckan Quzypa — oriune.

€ MaTenaruiofi Mt ReTpeuACNC Beate, Ha KaxAom mary. Bea Ma-
TOMATIICH HENLAA UAYWHTE Wi (HAMKY, KM XHMIO, W3 TeOrpadILIO, i
“epuenite. Bea MATENATHKH HEBOIMOAHO NPEACTABNT: cebe PASEHTHC
KOHOMMKH 1 GyXraITepHir, NEOPMATHKI 1 HpOTPANMIpORAMILA. Ma-
TeMATHIA BRTIOWACT I TeOMETPHIO, KOTODAS HeOGXOHMA APXHTEKTO-
DA I KOHCTPYKTOPAM, N BHCHIVIO MATEMATIKY, KOTODAS HEODXOANE
ans uiwenepon. Maresarika uencuepnacya. WX NOKOPAET o 0-
riecias CTPOINOCTS, APYTHE UEHAT B Heii TOWHOCTS, A TPETHI BOCKI-
matoTes ee kpacoToit.

B aaunom pagaeae:

« obi nosTopuTe maTepwan, npoimenei 8 10 Knacce;
 ROAFOTOBMTECH K OCBORHO HOROTO MaTePHaNa.

Vnpamnennn
A

0.1 Hafigure obaacrs onpegencms dymcuu:

Diw-E2 I g - e

) 0 = =15 B =2

e 2
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F Buanons: pasnexa
«HPPAIIHOHAJILHBIE YPABHEHHS
H HEPABEHCTBA»

Vpasmemne, B KOTOPOM HepeMeHNAR HAXORWTCN HOR SHAKOM
KOpHS, HAIBAIOT UPPAYUONARLHLLN YPAGHEHUEN.
2(x) = (R(x))™,

Vpansenme 4/Z(F) = h(x) pasmocumsio cucrexe {n(xpo

Vpasnerme *{ff(x) = £(x) pamuocumsio ypasmemmo 1(x) = (8(x)" .

VppaRONATLHAe YPABHENIS HACTO PENIAIOT C TOMOIIEIO BO3-
BEACHI B CTENeNS I METOZOM BEefeNis HOBOf HepeNeHHol.

Batecto 1oro, 4T0Gu npeABapHTesHO HAX0AUTS OJ[3 ypasuens
1 aaTen npoRepATs Hafienube pemenia Ha NPHEAATCHHOCT: OB,
Jerve, peuns ypasuemue, NPOBEHTS uaiijeHHLe KOPHH NOZCTA-
HoBKoit B ypasieme.

TIpu nossexenun ofenx uacTeii HPPAINONATLHOTO HepaBeHCTS
B HEMETHYIO CTemeHD HO7YYACTCS HEPABEHCTEO, PABHOCHBHOE AdH-
oy nepasencsy. Ec 06 HacTi HPPAIMONATLIOTO HepasencTsa
BOSBECTH B NETHYIO CTENEHE, TO HOTYNTC HEABHCTSO, PABHO-
CHILHOE HCXOAHOMY, TOTEKO B TOM CIYUAS, €CAH 0@ MACTH HCXO-
AHOTO HepaBeHCTRA HeOTpHIATE LE.

Cxeanvt pewenus uppayuonabbx nepagencma:

i) >a i <a

|

a=0, a=0, | [a=0; =0
1) 30 150 | | ner pomonun { e
f) < a

i) > %ol i) > o)

0 l l
{fm > (), 0(x)>0, {wkn.
0(x)>0 (x> 0™ (x) (x>0
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PASRE 4

Tepammst na Tpex Aaax

Ha pyceron Ha wasaxcron Ha anvaicron
Tppatnonariioe Tippamonax rewiey | Irrational equation
-

Tppanonariioe Tippamponan renciaaix | Irrational inequality
sepasercrso

Cucreua ypasmemii

Teweyiop wyiect

Systom of equations

OGacts, omyeTLx
auasennit (O113) ypan-
eris (nepaverierna)

Tewaeyin (rencia-
kT eyt MozeD
swustiss (MMI)

‘Domain of equation

Kopeus, ypansenis

Teweyain Tyoipt

“A oot of an equation

Pouenie nepasereraa

[T pm—

A solution of an
inequality
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Paszea 5. KOMILIEKCHBIE YHCIIA

KoXnaexchbie WuEAa SaNLNGIOM GAXNH0E NECTO 6 nPUKAGOHOL MameNamuKe,
& mox wucae @ pacueme uenel nepexennozo moica. Boauuxuias 1ua ocuoae ko
NAEKCNbLE Wieed MeOpUR QUNIULL KOMNAEKCHOZ0 NEPENENHO20 UUPOKD NpULNE-
HAEmES 6 KAPMOLPAPUL, IAEKTPOMETNUK U SACKMPONUKE, UTPONCXANUKC,
a9poexaLIe, MeOpU Niicen U NNOX OpYZUT OMPACART ecmecmaoINaNUA U
mexouiu. B 9mox paidedc At 1GYILNCA GHRONNAMY PaLALANBE Delicmaus ¢

Conepmanue paszexa

5.1 . Mumean epumia. Onpeerenite KOMIIEKCHOTO wHCTa.

5.2, JlelicTans 123 KOMIICKCHAMIN HOTGMN B ATTeGpaITeckoit (hopste.

5.3. Kommiexcikie KO KBAZPATHOTO YPABHERIA. OCHOBHAS Teo-
pesa axre6pui.

5.1 Muusan exum

Onpeseaenie KOMILIEKCHORO UHEIA

Mayuus nyscr, i

© y3HaETe ONPEAENENHE KOMMNEKCHOTO WICTa €T MOAYMA;
© HayuTecs H30BPAKAT KOMINGKCHSIE WMENA Ha KOMMNEKCHOM N0~
© MOMAOMMTECH C OTpeAENeHAEM COPAIEHHOTO KOMATEKCHOO.
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1.1, Houstie xommaexcioro wnea

Jlo cux nop st pacesarpusa T fefierauTense wicxa. Bo
MOHCCTRE RGCTRNTENLILY WCe NURCNAe YPABNCNIS 1 KRAADAT-
NbMe VPABHCHIA ¢ HEOTPHIATETLEAIN AHCKPIDINANTON BCCTAR HMCIOT
pemenis. Ecun e AUCKPHMHNANT KERZPATHOTO YPABHCHIS OTPHIa-
exumiii, 7o Taxoe YpaBHEHNE He WMECT PEMICHIIl RO MEOKCCTRE Aci-
cromTensinx wncen. K MPUNEPY, Mui XOPOIIO SHACM, ST A1 TAKHX
ypanmenmi, xax x* + 1= 0 12 - 4x + 5 = 0, Her AeicTaNTELHLX
‘pemeniii. TloaTosy ROGHHIACT HEOGXOAMNOCTS PACIINDHTS NHOACCTEO
ACHCTRNTOTLULIX THCeX TAKMM OGPAION, WTOGH NORODHME ypaBHEHILS
wexn pemenns. Taiiue METoAs Ham Xopomo manecrist. Hampmep,
7TaK KAk He BCETAA BOIMOAIO pemITH ypamnemie ¥ + a = b, (a, b ¢
€ N) A MHOACCTRC RATYPATSHAIX WHCN, BRCACHHNM HYAR H OTPHIA-
TALLX HETLX HCCT M PACHINPI MHOCCTEO HATYPATLHLL -
con 70 MnoweeTs nensx witces. H13-0 HEBOGMOAHOCTI POIINTL YpaR-
HeHHC 4 ~ b H MEOCCTRE NEARLX “HCE, MBI ONPEACTILIH MIOHKCCTRO
pamuoRATLELX wicen, BRCAS MORATHE Apobmux wicex. M maxomen,
paceuaTpuBan ypaserie ¥ — 2 = 0, bl HOKADANIL, 4TO OHO He WNC.
er panouabLx pemeniii. BAcAR TONATHC UPALHONATLHOTO THCTa,
ML PACHINPILTH NHORECTRO PAIMONATBNALX TICON A0 MHOACCTSA ACH.

AHATOTHSHO, HORBIAETCS HEOGXOAMNOCTS PACIIHDITS MHOKECTSO
ACHCTRNTOTLHLIX WCET A0 TAKOFO MHOIKECTA, B KOTOPOM 060 KBa-
‘Apatitoe ypanmerne nueer xopiit. TAKOE MHOHECTEO HAILBACTCS MHo-
eoaom KoMmneKcHBX wtcen 1 oboaatacTes GyKnofi C (epRoii GyK-
Boit caona complez).

Mmax, sust nme Taxie Mnoceoraa: N - MEOCCTRO HATYPATLLI
Wicen, Z  MHOWECTRO HEALIX WCET, @ - MHOACCTRO PANHONATLULX
wicen, R - MHONeCTSO AeCTBITEALb -
con. [l wix BMIOTIOTCS CACAVIOIIE CO-
ommomennst (puc. 5.1):

NczeQeRec.

Hautew omaxomerso o MuowecTaOM
KOMIICKCHMX wHCO ¢ PACCMOTPEHIS Vpan-
wemns x*+ 1 = 0. Dro ypasuenme e meer
Kopucii a MEOGCTRE ACHCTRNTEILHEX it
con, Tax Kax mer Taxoro AeficTETenLHOTO
wicha, KBaAPAT KoTOporo pasem -1. Creso-
BATETLO, A% TOTO UROGM pemTI FamHoE
ypanmenme, Hy#HO BRCTH MORATIE wHCta,
Knazpar KoToporo panex ~1. BTo HoRoe e
0 ofoanauacres Gyxsoit i. TorAa GYAeM CHITATS, WXO BMEOTHACTCS
paseserno if ~ ~1. Hneao | HASHBACTCR MNUMOL edunuyei.

Tase o6pagos, xopumui ypaseris ¥+ 1 = 0 ApAmOTCs e-

.'C noNomI0 MO} equmII NOXKRO HIBTETD

Pue. 5.1

153
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apugerieckuii KBAAPATHL KOpENS H3 OTPHIATEILHOTO WHCTA.
Hanpisep,

4 = 2i, V9 = 3i, V64 = 8i.
Terteps MO ONPEACAITS MONATHE KOMIICKCHOTO THCTA.

Onpeneacuse. Ecau a u b - dellcmoumensnsie 4ucaa, mo 6upa-
cenue z = a + bi HAIMEAEMER KOMNACKCNBLAN NUCAOM, JADAHHLLN
& anzebpauvecroit opae.

Becs i — mmmvan exumnma, i = ~1. Tucno a nassmaeres peficrau-
TeLHO HACTLIO KOMILIEKCHOFO wiCa, b — ero MO wacTI0: Re(2)
= a, Im(z) = b.

Onpeneacine. Jl6a KONRIEKCHBX WUCAE HASHEAOM PASHBLNL,
ecau pacnbt wx delicmaumenbibie u AHUMbe wacmL.

Eeait @ = 0, 70 SICI0 2 HAILIBAIOT YUCTIO MHILNbLM VUCION, CCTIE
=0, 70 wen0 2 - AeficTBuTeBHOE WCIO.

Jlas xoMmexcHoro unea 2 = 0 = 0 + 0f 1t fefcTRuTeLHAR, U M-
Mas qacTi panm Ry,

Eeam 2 = 2 + 5i, 70 ero geiiersurexpuas wacts Re(z) = 2 u Mumman
ey Tm(z) = 5.

Jlas KoMmAeKCHORO witCa 2
T pannst coormereraenio Re(2

Jlas xommexcroro wucna 2
a simian wacs Im(z)

B nepemoge ¢ anramiicoro samka real osmauger ¢ieficTBuTETE-
musiis, imaginary ~ ety

TIOCKOILIY MHOMECTEO KOMILTEKCHELX HIHCeT ABSETes: PACHIpeni-
e MEOECTBA AEHiCTBRTEALHAIX THCEST, KAX0E ACHCTBUTETbHO HHETO

3 - di peficTauTenian 1 MEHNAR ac-
3uIm(z) = 4.
i acficrenrensuan uacts Re(z)

MOXHO CUNTATL KOMILIeKCHMIN WHCIOM, TaK Kax Ana Va € R mweer
Mecto paserctso a — a + O,

Tipusiep 1. Cuuras Koumrexcmse wucna 2 = x + 3i u w

2+ yi

‘papmso, HaiianTe onasemus ¥ 1 .
A Cormaciio onpegenenimo, ua paneicraa 2 = W cleAYeT X
y-3m

Onpescacune. Konnaexcnoe wucao 3 = a - bi naswaaiom wuc.

103, conpaxcennsa KoxnaeKCHOMY wucay 2 = a + bi. ucaa zu T

| nasweaom eaaumno conpaycenns.

Tpusiep 2. Boamenure &, &, 1, i, i, i, %
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[ Serepemm m mwopm

HCTOpHS BOINUKNORENIA KOMILICKCHLIX HHCe

Brepaste mies xowmiexcmoro wnena mosmmicia » XVI nexe v
wransanernx wareamxon Ix. Kaprano n P. Boubeans » coson
© pememuen KpaApaTILX ypaBHeHRE © OTPHIATETLMIN AMCKPH-
MunaRTOM, 1 B 0COSEMHOCTH © pememeN: KyGICCKIX VpABNCHIE.
P. Boubenu  cnocii xuure «Anre6pas, pumeauedt o 1572 roxy,
VETANORLY MPABILIA APHMETITIECKIL ONCPAIIIE HAR KOMIICKCHEL
St v, JIOTTOE BPEMS CHTANOCE, 4TO AT KOMILICKCHLIX tit-
Ce e MOKET GHTh WIKAKOTO PEATLHORO HCTONKORANIS, HOTONY
X HAJHDATH ¢UKTHBNLDNI>, <ROOGPAAACMEMILS, A YPABHCRIS
C TAKIMH KODHSMIN OTHOCHTH K YPARHCHISN, AT KOTOPHX e¢HeT
Kopueiis. Beectoponee NPNMCHEHNC KOMICKCHAX wiCen Hawa-
ock aumurs  XVII nexe. Menosaonamie KOMILICKCHMNX wices &
TCOMOTPICCIIX H MEXANMNECKUX MPUAOGCHIAX HETCrATSHOT
HCIMCHCHHS GAPOXMAO. YeNOBEE TR COMAQNIEA TeopHi (YR
xomexcroro aprymenta. B 1797 roay arccit aewnexcp K. Bec-
cons (1745-1818) nepsste MpeRTORIA reoMeTpHNECKYID HHTEP-
NPETAINI0 KOMILICKCHIX THCCN B BIAC TONCK TLAOCKOCTH I BEK-
Topos. Hememnit mazesaruk Kap ®puapu Tayee (1777-1855)
BRCT TCPMIN ¢OMIICKCHO® SHCTOS f HEPEMM AOKAIAT OCHOBYIO
‘reopenty anreSpit.

2. TeoMeTpuCCKaN NNTEPUPETAINI KOMILTCICILIX Wi

KOMIIeKCHbe WHCIa NOAHO 13OOPAHATE TOUKAM HA IIOCKOCTIS
Oxy (pue. 5.2). Ecan z = a - peficrourensioe we10, T0 ey CooT-
sercrayer Touka A(a; 0) ma oo Ox; ecumr

2 = bi - wmeto MumMoe wHCIO, TO CMY CO-
orsercrsyer touxa B(0; b) ma ocir Oy. Ta-
st oBpazow, aciicTomTenVEME Cna H0-
Gpaatoren oA ocu agemice, a wHCTO
MumMme wicna - Towsai oom opAEAT.
Tloatony oct Ox maskmaoT KeitcTauTe Lo
ocuo, a ocw Oy — o ocso. Kancaoit
oue C(a; b) maoerocTn wut crasme b co-
ormercrame xowmnexcnoe wnen0 2 = a + bi,
u uaoGopor. Taxmw oSpasom yeramoneno

¥4 Muunas oco
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TOMMMERCRHE WChA

BIAUMHO OFHOIHANHOE COOTROTCTRHE MENAY MHOKECTHOM KOMILTOKC-

Mnoraa 4151 H30GpANeHIS KONILIEKCHOTO HeTa Becto Touxn C(a; b)
senomayior paguyc-sexrop OC . Tlpeacrasiente KOMITeKCHX wi-
e paRMYC-BERTOPANI YXOBHO TeM, UTO TP 9TOM OMEPALII HAX KOM-
IIEKCHLIMI THCIAMI TOIYIAIOT IPOCTOE FEOMETPIYECKO® TOTKOBAMIE.
JlTiua Pamyc-BEKTODA HAGIBACTCS MOYACN KOMMACKCHOZ0 WUCAE.
Tax xax AOAC ~ NPAMOYTOALHELT TPEYTOLIMK, TO CORTACHO TeopeME

Tuparopa muees:
04 =a,0B=b, r=ld=Va" +5".
r ~ Moayns KoMmniexcnoro wncaa (r = 0).

Onpescacise. Apeyuenmon Kounaercn020 ucaa 2+ 0 nasusa:

tom yzon xexdy paduyc-sexmopon OC . coomsememayiouus dan-
HOMY wuCY, u nORONUMEABHYM HARPaGAeHLEN ocu OX. Apeymerm
KONRACKCHOZ0 HUCA 2 CHUMANM MOONUMEALHLM, CCAU Y202 OM.
Cuummaaemces npomua vacosoir cmpexku, u ompUYaMeRBHELY ~ 6
npomuerox cayuae. Apzyxenm KOXRIeKCHO20 uCAa 2 = a + bi ofo-
anauaemes ¢ = Argz uau ¢ = Argla + bi).

Hias wnena z = 0 apryment me onpesenen. Ioorony, rosops o6
aprysMenTe KOMILTEKCHOTO Wiena, 6yAeM cunTATE Z 7 0.

JL15 3 7aHIOTO KOMILTEKCHORO wieTa 2 # O aPryMEHT Onpexeasercs
© TOMHOCTHIO O UHCAA KPATHOTO 27, T.€. €CIH ¢ - APFYMCHT AGHHOTO
wmena, To nee yrum ¢ + 2nk (k € Z) Taxue GYAYT apryMeRTaMI wcIa
2. Taxu 06pagon, KAIOP KOMILIEKCHOS WHCTO MEeT GeCKOHEUHOE
MHOKECTRO aHANEHIT APrYMNTA, OTIMUAIOIUIXC APYT OT APYFa THIIL
na craraeue, Kpariie 2. TI09TOMY ¢ HEILI0 OFHOSHAMHOO OIpeAETe-
RIS ATYMENTA KOMIIEKCHOTO MUCTA JOFOROPILTHCE BMBUPATS TOTEKO
o0 13 MuoeCTRA ero anaueinii. Ero 060INANAIOT ¢ ~ argz U HAdM-
BAIOT 21AGNNM INAUENUEN GPYMENMA, MOTATASL, UTO ATA HETO BEL-
noxmseTes cooTHomeHe % < argz < %

M5 onpesesemis TpurononeTputeckix pymKiil ClEAVeT, ¥T0 ATs
© = Arg(a + bi) ueior MecTo caeAViomue panencTaa

cosg = sing =

Jais Ja o

Tpusiep 3. Hailtin MoAyIH KOMIIeCHbX wiCes 2,

-2~ 3.
47 +(-3)" = V25 =5

Ar
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PAREN S

o+ (o = B=22.m

[ Padora & pyms

HsoSpasiTe ua KowmaeKcHOll WIOEKOETH KOMIIEKCHOE THCAD
2=+ bi m conpaxewnoe exy HOL0 7 = a - bi. Cpopuym-
pyiite yracpzene orHoCHTETLO HX NOAYACH 1 apTYMNTOD 1
R e p—

HsoBpasiTe a KoMTAGKCHOI LAOCKOGTH KOMIIEKCHOE THCAO
2 u nporusomoTOHOE exy weno (-2). Cpopuynupyiive yrseps-
ReHHE 06 WX BSAMMHON PACHOTOMEHHI i TPHBEATS COOTROTOTRY-

|, omunit npmseep.

Koxnaerenym naockocms MHOTAS HAIMBAIOT Tae AMATPAMSMOF
Aprasa.

JlonomuTe s e a1eRTPORNEE Pecypest

Tlepeiian no yxasamsofi costke, B MoeTe ome-
HUTE KDACOTY MAOGPAKCHMA WHCEX Ha KOMILTEKCHOF
https://www.geogebra.org/m/xzERH5K5

Tpsiep 4. Busemme reomerptecimii cmuen MmowecTsa Kom-
ILTCKCHEIX HCE 2, YAOBACTHOPSIOIITY CTEAVIOIN COOTHOMENMSN:
D-8+2=42)-3+2<a
A 1) Misoskeerso seex Tosers 2 = X + iy, YAOBICTBOPAIOMIX ypasie-
mmo 2~ 3 + 2i| - 4, onpexenser ma xowmTerKCHO MIOCKOCTH OKPY-
nocts ¢ mempom B Toure (3; ~2) 1 pamuycom, pasmey 4. B camon
ene

~ 3+ 2= - 8) + ity + D) =
= Jx-3) (2

4= (x-8 +(y+2)

16,

Toayuaest ypasienie oxpysmocn.

2) Auazormuno ua cooromennit |z ~ 3 + 2 < 4 = (x - 3 + (u +
+ 2 < 16 saKTouACM, 4T AAMHO HEPABEHCTHO OPEACATET KPYT Pa-
auyca 4 ¢ uentpom B Touxe (3; ~2). W

[, 1 Kowos mueao uasunaior ol exuiuen? Mewy pasen ksazpar
2. Jlalie onpeseieHie KOMILICKCHORO WHCTA I ODLACHITE, TOUENY X
e oboariataiores Re(z) it Im(z)?
. B xakon caydae KOMILICKCHOS WHCNO ABAACTCA AeHOTRNTENLHLM?
A Kakoe yeiomie fomkio NIONIATICN KA DAMCNCTIA ARV KoM-
5. Kaic HO0GPAKAIOT KOMILIOKCHO® SHCIO M KONILIKCHON TLIOCKOCTH?
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6. B uew reonerpueckitll CMAICT MOAVIS 1 AIYMONTA KOMILIOKCHORO
neaa?

7. Kakoe SHCIO MAJMBAIOT CONPH3CHNMN AANHOMY KOMIIOKCHOMY
meay?

pasuens
A

5.1. Bamummre WHCIO ¢ NONOMBIO MEMMOH eAEIIN (yeTHO 3axa-
se):
1

DV 23 Ve 9V 5) VB

5.2, Hasosute feficTBUTEbHYIO i MHHMYIO HACTH KOMILIEKCHELX wil-
cenz=3 % 4iuw=1- 2, ONpELEHTE CONPAKENILE MM KON-
maexemte wicaa (vernoe 3azamie).

5.3. [lanst uncxa z = 2 + 3w = 6 — 4i. Haiiaure ancno:
1) Re(z), Im(w), =, 2) -7, Re(2), Im(2);
3)Re(7) -, @.

5.4. Haniexure xopim ma wHCAA i UOOPASNTE UX HA KOMIIGKCHON

1) V8L 2) 3) Vo1 4 Y275 5 Vi

5.5. Jlas umcen z = 3 + 4i mww = 5 — 12i naiigure:
s 2) luls 3) |z ol@
Cpanun uajizemuste anatenns, copypyiite yracpEACHIC O
MORYATX BIAMMNO CONPAICHNLX KOMIICKCHIAX wice.

5.6. Ma0BpasuTe KOMIIEKCHOR WHCTO HA KOMIIGKCHOM MIOCKOCTH It
aiiure ero sopym:
Dz=3+2; z=4i; BYz=-5+i 4z-

- 5i.
B

5.7. Cuuras KOMITEKCHLIE WHCTA 2 M W PABHAINIL, HAFANTe GHANCHAS
P ——

1z=xttayi-5+inw=xi- g+ yi
Dzew(l i) -Brmw=y (-1 -i

5.8. CuuTas KOMIIEKCHME WHCTA 2 I W BOAMMEHO CONPACHHNHINI,
aliguTe SuANeHIE AeHCTBUTETLIMX THCE X W Y
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5.9.

5.10.

511

512

5.13.

514,

5.15.

5.16.

517

518,

PRsmEn S

12
2z

20 - 8i - 14 yi,w =y + 2% - 8- 20;

et iF g w124 i+ i

Jlauo xomnaexcuoe wico 2 = 2 — 4i. HaoSpasire Ha Komexc-

1z
5 i

3z
7iz;

Haligurre woayaus m aprysens KoNmieKoux wcea 2 = 1+ VBl
wn o
JloxancuTe, 9TO A1 KOMIJIEKCHOTO WHCIA 2 BHIIONHAIOTCS Cle-
v pavencroa:

ez sz

2)1m (2) = 3

1) Re(z) 5

Haofpasue witc:o na xoMmACKCHO MAOCKOCTI:
155 ;-3 2 - Bi5 ~4 — 205 3+ i5 -6 + 205 2+ 205 -2 + 2
22,

HaiijiuTe MOAYIH  APTYMENTH AGHHOTO KOMILIEKCHOTO THCIA 1t
ia0BpasuTe ero Ha KoMIIEKCHOf MIOCKOCTI:

2z=B-i; Bz=EH; Hz=25)z-

5

MaoSpasirTe na KoMIIEKCHOf NIOCKOCTH MHOJKCCTEA BCEX WiCeT
2= X + yi, YAORTCTROPAIOIIIX CACAYIONUIN YCHOBHAN:

Dx=2 21<x<3 BJRez-Imz 4)Imz=2Rez

MaoSpasiite MHOECTEA TOUEK KOMIIGKCHOR MIOCKOCTH, VAo-
BICTEOPSIONILX CIEAYIOUIIA YOTOBHIM:

D=5 DE<6 He-@ro<H He<-i<T
TaoSpasne MioAECTE TOMCK KOMITEKCHON HIOCKOCTH, YAO-
[ ————
Dle=1; 2) 2l < 55 H1<ld<e;

x
5 Lcargz<
) 5 3

4 argz 6 -1

De-3+2<z2

Vnpamuewus s nosropems

3645
P24

Tlocrpoitre 1t omumirre rpainc ypassemus & + y — 4x + 2y + 1= 0.

Vapocrar

150
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TOMTMERCRHE WChA

JlefiCTBIN KA KOMILIEKCHBIMM HHCIAMM,
sazammbIMM B anreGpanueckoii hopme

Haywen nym, su:

© yawacTe, KoK NPOAIBORNTS BpHBMETHHSCHAE OREpaLNM HAR KOM-
neKCHu MCRGNA, 3RAHHLIMK B QNTEBPEHSCKON OpME

© CMOWeTE WCTOM308aTS NpW PellieH 33A4 3IKOHOMEPHOCTH 803~
BeReHIR MHAMOR @AVHIALLI B LENYIO CTeneHs;

© HaysiTecs WaBneKaTs KEGAPATHOI KOPEHS 43 KOMTTEKCHOT HWCha.

1. ApupueTiueckie AeliCTES ¢ KOMILICKCHLMI UHCTAMI,
samamuiin 5 aareGpaseckoii hopae

Apupaeriueckie feilcTBT, IPHMENILe K AHCTBITE LN THC-

AN, NPOUIBORATCS H HAK KOMILIEKCHEINH wHCTAMS.

mouno npu packpwmuu crook yuecmb, umo it

Tiyers z, - a + bin + di - xommnexcmbe wmena.

Onepauus exorenus

L.z, +tz,—atbitetdi=(a+e)+b+a

Onepayus swaumanus

2.z, -z, -a+bi-c-di=(a-c)+(b-di

Onepauus yxnoenus (9an npunenenus smozo deiscmeus docma:
1)

8.2z, (a+bi)(ctd)—a-cta-ditbi-ctbrd if=act

+ adi +'bei' = bd = ac - bd + (ad + be)i

Onepayus deaerus (6vinOARIEMES ¢ NONOUBIO YNHONCHUS HA CO-

RpANeHNOC SHAMEHAM A KORRACKCHOE NUEAO U ¢ Yuemon i ~ ~1)

c + bd) + (be

G

d)i

Tpsep 1. Tpousseen apuderneckue geficrsns uas KomMmiexc-

A1) Haitges cysmey wmcen z,~ 2~ i w2, = ~4 + 3i.

(24 (1)) + (-4 + 3i) = 2+ (-4)) + (1) +3)i =
2+ 2

a+z

2) Hailzent npoussegere wicen 2, = 2 ~ 3i 1 2,= ~4 + 5i.

(2= 30) - (4 +50) = 2 (~4) + (~4) - (-3) +
2050~ 8i 507+ 220

3) Haiizes sactroe unces 2, ~ 3 - 2i u 2, =

(8-2i) _(3-20)(8+1) _11-3i
Z (8- (8-0)-8+i) 9+1
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CTENER# 1 KOPHH. CTENERRBIE SR

Pasaex 3. CTENEHH H KOPHHU. CTEHEHHBIE ®YHKI[HH

. .
2% )

Cmenennan gniuun 1apady ¢ dpyeusn PUNKKLANY WUPOK NpUNENTEMER &
nocmpoenuu u uccedoaanuu MameNamueckux uodexeli peatbinE npoUECeon
U Anenuli. Oduun ua npuxepos uoxem cayoeums aaxon Kenzepa. Io oon-
“anuu pasdexa, aman paccmosnue uexdy Coxnex u Sexel, v nayiumecs
axodum nepuod apauenua Beepu aorpye Coanua u pacemoaue om Coanta
20 Mapea.

Conepmanne paszeaa

3.1. Kopess n-it cremenst u ero caoficrsa.

8.2, Crencms ¢ PANMONATLHAIM MOKAIRTOACN I G CROFCTRA.

3.3. IpeoSpasosamne nppansonansuerx pupascennii, Tlomsrue cre-
eI ¢ MppaNONATL AN HOKAsATEON.

8.4, Crenemmute dyuxmmt, mx caoficrsa 1 rpaguic.

8.5. Tlpomasouas crememiiofi yNKIM 1t HATETpaT OF Hee.

3.1. Kopeus n-ii crenems u ero cojicrsa

Maysn nymer, su:

© yauaere onpeaenerme KopHA n-i crenen;

© MIOSHAKOMMTEC € NOHATHE M BHEDMETHHECKOTO KOpHA -/ CTeneHH;

© CMOMETe MPHMEHAT CROACTBA KOPHA Nt CTENEHH NPH PeICHHH
3anau.

3.1.1. Onpexeaemue xopus n-ii cremem

Oupescacune. Iyems n ~ namypasnoe wucao (n > 1), au b~
Geiicmaumenibie wucaa. Ecau aunoinsemes pagencmeo

b-a, I8

mo w0 b Hasweaiom Kopuex n-ii cmenenu us wucaa a.
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PRsmEn S

Tpuep 2. Tpexcransre wico B mige x + yi.

2vai

A Jlan sroro yamom smcTens 1 sRaNeRATes ApOGH A IO
2 - 3, conpmmemmoe ey 2 + 3i

9-4i (9-4i)(2-3) 18-27i-8i+12 18-27i-8i-12 _
2+8 (2+80)(2-8) 1-(3i) 1+9 =
_6-35 6 9

1B 13

Padora o tpyms
Hoxanure caeayiomee paercrso ax x, y 0
1 _x-yi
e

5.

. Tpumencune saxomovepnocT o

emumun b neayo cremems k& pememo sazat
Vaursmas, wro i = -1, BEABEM JAKOHOMEPHOCT BOBCACHRS B

Heayio noRoITeRLRYID Cerems:

R G R R e N

Crexonatenno, ans moboro matyparsmoro wmea k

L e L e i (e V)

Tpsiep 3. Bevmemure it + ' + i,

AT+ 0 e () Y G

-1-i--Lm

5.2.3. Hanzeuemie KBAPATHORO KOPIL 13 KOMILICKCIOF0 eI

Tpumep 4. Buaucaun xopens y3—4i .

A OSoomawmw VB—4i - x + yi, Toraa mmmommsercs pasencrso
(x + yi = 8 - 4i. Pacxpun cxobxm, moxymum: x* + 2xyi - y* -
=8 - 4i. [lan sumonmenns 370r0 paBEHCTRA MEOGXOAMNO, ATOOM e
CTOUTEALHMIC W MM wACTI YNCEN CHPADA W CTEBA G PADL

xoyt=3,
2xy = 4.
Jlausasn cucrena ypasuennit meer creayoume pemenis:

fise

e 161
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EX=n

Tarcmw o6pazos, xopren n-ii cemenn na HCTA & HATMBACTCS TaKOE
“HER0 b, n-s cTemens KoToporo panma a. Kopems n-it cremenu ma wcaa
a oosnauator Tax: Va . Poms ypasmere
-a, @

bt maiizes xopma n-it cremenn wo swnena a. OnpexemIN KopHH ypasme-
nmst (2) rpaguwsecimne cmocobon.

Tpeanononcs craana, w70 n - mesernoe unco. Pemers ypasne-
nmst (2) papmnt abennceas Tosex: mepecesenus rpadKoD Gy y —
= uy=a

Mo pucymica 3.1 it pn, 510 A T0G0T0 A @ TpAGMH (ymc-
nuii y = x* 1y - a nepecexatoTcs B oAmoi TowKe. Ilpn a > 0 Kopems n-i
crenenn m3 aToro wmcna smaseres morowmTeTbENIM etoM. Tlpn @
~ 0 opems n-ii crememt w3 ooro weaa paven 0. Tpn a < 0 Kopems n-i
CTemenn 13 STORo e WHCHA ABATCTCS OTPUATETBILIN THCTON.

Tipeanononcise Temeps, wro n - sernoe wcno. W prcynia 3.2 nut-
10, wT0 mpn @ > 0 ypavmenne (2) mucer xwa xopus. Tlpw a — 0 ypasme-
nnte wecer omm xopens (x ~ 0). Ilpn a < 0 ypasuenne (2) ne meer Kop-
neii, » aTow cryuac rpaguc GymkmL y ~x* (n ~ 2k) n y - a (a < 0)
ne nepecexamorcs.

Taxmm 0Gpasow, eca n - HEweTHO THETO, TO CYMECTRYCT eAMI-

crmmmus xopens n-i cremenn s oSoro o, B supamemn 0
HCAO 7 HASMBAIOT HOKasATeNeM KOPHS, & WHGTO @ - HORKopeHEM
“mcaon (supaxennen). Haupiep, us 2= 32 crexyer Y32 =2, us
(-3)'= 27 noaysaex Y27 = -3, Y0 =0.

Born a>0, n - weroe wet0, To myceTCH xBa SmANemIA KopA -l

crenoms m acna a: ~Ya m Va . Tips n = 2 noywaen swaKowsth max
onApaTIAR Kopems 1 ToRAsATex 2 e samHCBAcH. HARpIICD, .

cro 3 caenyer mucars V3
Eeaa = 0,710 $0=0.
101
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Trax, V841 =2-i u B4 =-2+i, nan B 41 = (2~

Moo traang

Hsofpasire ma xowmaexouok mao-
cxooT Swcn0 2 = 1+ {1 ero cremeu
2,3,,.... 10. Cosammre o -
eit. Gmumure monysemiyio Gurypy.
Barew ma o70R e macoxocTH Ko
Gpasitre aica0 2 = 1 ~ 1 ero crenem
23,4, 10. Cooqumure Towrs K-
Deenoh mroeKoers muwkedt. Omi-
e noayuenyI0 GurypY. Puc. 5.3

5.19.

5.20.

5.21.

5.22.

1. Kaxue apuneriieckue AoiCTis MOKHO NPOHIBOXITS HAX KON-
aeKeL wcaRM?

KAk IPOMIBECTI OICPAINNO JGAEHI KOMILIOKCHAX Hiicest.

3. Cpopuyaupyiire sakouomepuocTs 415 Bustcenus 1. Jlokaxure.

Vupamuenus
A

Bunommre creayiomee aeficrane:
1) (8 + 61) + (6 + 4i); 2)(5 i)~ (6 - 20%

3) 3(4 + 60) + 9(1 - 20); 4) 3i(7 - 4i).

Vapocrne mupaene:

1)(9 + 20)(1 + 3i); 2) (4 - )3 + 20

3)(7 + 3iys 4) (3 + 20y

5) (1 + 20)(3 - 4i)(5 + 6i).

Hlauss xommrexcusie wncxa z = 2 + 3i u w = 6 — 4i. Hafizure
Caeayiomee unco:

1z 2)z-a; 3)Im(z+7

4) Re(w- 5) 27 -wp 6) 2070

‘HaiiuTe SHANCHNS P 1t g, /LIS KOTOPHIX BLIOTNSETCS PABEHCTSO

[
Ll B+4i
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Boam a < 0, n — wemnoe wnero, 1o supnenna Ja (s wmoecrse

RelicrauTenb X Hicex) He CYMECTRYIOR, T.e. AANHOE RMpANCHME Ko
inMeer casicna (ie onpeeneno).

Ecau a < 0, n - neqeruoe w0, supaxenue Yz uneer orpua-

Hanpuscp, us 3= 81 crenver {BI=3, us 2= 64 creayer

64 =2, a Y-81 u Y64 » obnacru melicrsuresisix wicen we uie-

B cayuae xopua sernolt crenes, nanpiep, 2-4, 4 u T, cuu-

i S ————

aprnuep, 81=3, YT = 2. Wx masmor apugmemueckun xop-
Rt S npmririocsa SaAnORE Rk HOpCE,

3.1.2. Cuoitersa kopus n-ii cremem

Teneps nepefizen i nayuemmo croficra xopus n-ii crene. Bo na-
Gescaie nyramuIs GYACM CHITATS, WTO HOAKOPENHLE BLPAKCHILS 5-
ISUI0TCR HEOTPHNATEALHEIH HHCANIL.

v ()

ny wucay).

(n-5 cmenens kopus n-it cmenenu pasna nodwopenio

b = Y25 (uopems -6 cmenewu us npoussedenus necxas
s vaces pasen npoISEdensm ToPNET 0T e cToEnERM 33 HaNDoS0

uucaa).

3 (4a) =& (umobi sosoecmu sopens s cmenen o emener,

Gocmamouno aosaecmu & smy cmenens nodkopennoe auparcente, ocma:
aua mom ace nokasame:s Kopns).

3poGu, 1O U3EEUS €20 U3 UUCUMENS U IHANCHAMEIS, U nEPARLL pe-
syasmam pazdeaums na emopoi).

5% 42 = *a (umobuu usazeus xopens -t cmenenu us xopna n-it
cmenenu, docmamouno nepenoxcums noxasamex xopnei).

6°. %a™ = 4/a" (ecau nodkopennoe awpascenue ccmy cmenens, no.
Kasame:s KOMOpOiL uNeem OGWI HHONUMED C NOKEAMEIEN KOPHS,
mo na smom xHoxuUMeny HoXHO pasdeaums 06 noKaIAMers).

Jlokasien nepeuicieHise mecTs cRoiteTs.
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5.23.

5.24.

5.25.

5.26.

5.27.

5.28.

5.20.

5.30.

PRsmEn S

‘HaitquTe ACHCTRUTEILAYIO I MHUAYIO UACTH AGHHOTO KOMILIOKC-
HOTO SHCAA, YMHOMHD WHCTHTE: B SHAMEHATETH APOGH HA wiC-
710, conpaiKeiioe aHAMERATETIO!

n Feizi’ 2 68 3 B+i 9 6-i"

Hajigure peitcronrenbmie wnena a (a > 0) u b, yronreTnopso-
e panencray:

1) (a+ biy = 21+ 205 2) (a+ biy* = ~40 - 423;
8)(a + biy = -9 - 12i; 4G+ biy
Bamumre ceayomme wena  BuAe x + pit
223 s a5
1 P 4 .
)T ) T5- oo

Haifgure anatenie AQHCTANTEALHORD THCA Y, TS KOTOPOFO Hpo-
nomenemue (3 + 21 + yi) wanerca: 1) AcficrouTenmbne mc-
w3 2) i TCAON.

Hao wmezo 2 = 1 - i, Bursucarre:

e PES 325,
S
1-3i+3i" - -2-2i
;2' --0,25+0,251 W

Menonusys pasercrso (x + yi
KkBapaTHoro Kopas:

1) i 2) -4 3) Joi; 4) =250 .

Menonusys pasercrso (x + yi
KkBazpaTHoro Kopas:

@+ bi, samcauTe snatenie

@+ bi, samcauTe snatenie

1) JE-3i ) Brdis 3) ViZesic 4) 6rsi.

B

Buruncante:
1)@ - 20) + (5 + 3 2)(1+20) - (3~
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EX=n
CrolicTso 1° BhTexaeT 13 OUpEACTENA KOPHSL.

oxasareacrsocaniossa 2 Coraacuocooicry 1* e (48]
=ab. C spyrol cropoms, momssyach osolorsow cxenems pousIeRe
s e, mony: (V-<5) = (2] ({6 = b Cooierso 2 no-

Roxasaremserno csoiicrsa 3. s pasexcrs ((<a)'| = (3] -

R (o) T U ESppe—p—"

Padora & Hpyms
JHloxasure croftcTno 4° 1t IPUREANTE MPHMEPHL

Aosasareanerso euoficrin 5 mareraer 19 pavercry ( JE) 5
(] ) - (@) - (s
Horasareascrno cnoicraa 6. Mpmenss caoicesa 17, 3 5, -

Tpsep 1. Vapocrus supancenme v2+Y1-42.

A Toxaaarenn gammsrx opreit pans 2, 8 u 6. Ta xax man-
Memuee obmes KpaTHoe oTIHX "CE panio 6, 70, HoTLayACH CR0f-
crnom 6°, ymmommw moxasarens xopmeii v2 u V4 ma smcma,
o6t morasaTe Aammisx xopieii Gun pasmt 6. Toraa ma caoiicr-
5 2° creayer, wro

Bross, npusensis_coiicTso 6°, COKpATHM HOKAIATEZD CTeHENH TOA-
KopemHoro wena 8 U HOKAIATER KOPHA 6 A X OGMu ACTITETE 2.

Toayume: 42 = Y27 = 3272 = 242 Mrax, V24442 = 242.
Tpuseep 2. Haiizes snavene sapaxemun V2 .

A T - T = 2 <2500

36-49
Tpiep 3. Haiiges mavenne mutpacemtn g .
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531

5.32.

5.33.

534,

5.35.

5.36.

5.37.

5.38.

160

3)3(2 - i1 - i) 4) (1 + Bi)(-T + 2i);
5)(2 - i) 6) (1 + 2i)".
Peunure ypasnenne (x, y € R):
D4+ @+iy=5+85 220+ 40+ P=T 0
8@+ D)+ - yH2+D) =6 - B,

Buruncaure auatente xopus:

1) V7240 2) V-252-64i;
3) VT6-12i; 4) V215200,
Boruncaure:
1) i 2) %

5 2i-3 2430
Dy ors S) e 6 =i

142 2+i i

i) +1; 280 2-i

Dt 8 (hdhhz‘ 9) (2-4)
Haitanre 2

Hz=7-1 Dz=3+di;  Bz=-B+T; z-i

1
S . T ————

s 060T0 HATYPATLHOTO 1.

TIpexcransre caeayiomue wiera 5 Buge X + yi:

82, gy pral, gy @xdB-2) ()
T resi Tei {viy
Vapoerue:
11 140 -
Dt 2 120220+ ‘“;

3 [%% ][%+§x]; 1) 2(-1+0)+ (VB i) + (L i)(1-1).

Bossezure b cremers:

1)1+ i 2)(1+ i,
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2 -32.m

L. Jlaiire onpegeacuue kopust n-i creneii us wkea a.
2. Kascwe cuoficrna xopus n-i creneu vt onaere? JlOKakuTe WX

Vpamuens
A
3.1, Pemnre ypansenue:
1) x = 8 2) 3x' - 48 = 0; 3)xt = -32;
PEE 5)xt= 10 6) x = 6;
LR 8) x'=-10; 9)x*= 7.

3.2, Tpn xaxmx SuaMeRNAX ¥ BHNOARACTCR PABEHCTIO:
HF =z 2) I = 3) ¥z =~
8.3, Haiiqure o61acTs OpEACICNIS BHpASCHIL:

DY 2) ¥x; 3) $xs 4 -2

8) yx+3

3.4, Bursene:
1 ¥ i’ a ks w im-e) s
DRGH o2 n(aE; s T

3.5. Haiaure suasense supasonua:

§ i i
1) Y16, iz 9 s o qo0aTs

T 3
5) Y32 0 {57 D35 ® {00625
9) 41; 10 1 1 sng; 12) 3/-0,00001 -

100





OEBPS/image/330.jpg
E=n
5.39. Bumcme:
R R A S R
5.40. Jloxascure Tomectso:
o S i
Nm =i :

5.41. Haiigure aciicranTensisie wucna a u b, yAORICTROpSIONUIC Ypas-

a b

5.42. Vnpocrure mupaenite

=L “ .
i 3 2-7i [qafmj 672

w=a| \Taew BT 27
Teneps. naiiex waCTIOC ABYX KoMIACKCHAX wice:
T-2i_(-T-2)(2+7) _ -14-49i—4i+14 _-53i

2-Ti  (2-T0)(2+70) 1+49 53
6(-i)' = 161

Burumcamu suauerie Bupaens 6. m

5.43. Hailzure AeiiCTBUTEIIYIO f MHHMYIO HACTH KOMILIEKCHORO HC-

1) =22+
32

4430 5-4i
3r4i 1450

5.44. Haiizure xeficTauTensibie Wcia X U y, YAORICTROPMIOMIE Pa-
sencray:

2) 8x — (1~ i)x - i) = 2+ 33

xtyi= (102 8i)
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37,

38,

3.9.

3.10.

EXtH

EX=n

Cpammnze wncxn:
1) V5 n 55 2) 05 u{05;  3) 2 uiB;
907 w075 5 4B u Y 6) 43 u 453

TN ul; 8) 40,85 u 1; 9) §-0.2 u §-0,3;

‘Haitaue anatenne Bupazens:

1 s 2 Y65T6s B {faess 4 I

T
5) {5,0011257 6) {L-10000; 1) {6815 8) {0,0016:81
) {5,001 1355 0 |- ) )

TIpeanonaras a > 0, BLHECHTe MHOKHTES H3-TOf SHAKA KOPHIL:

1 (Tas 2) B0-a®s  3) {fi6as  4) fELa’;

5 Bl eI pika; s Yoa.
Buecure soxens nog sax xopus:

1 2485 2) 26 3) a;g: DN

5) 3425 DR 1\2;[;:: 8) 545,650

B
Oupezeaure anax pasnocta:
T g
1 Po-47; 2)(Efgj;: ERCEE
1 - 410 5 1-40,99 s o T
7 2 -2 a)\g—;g; 9) V3

SRS —
D o L EE
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5.45.

5.46.

5.47.

5.48.

5.49.

5.50.

A2)8x- (1~ -y =2+ 80, 8x ~ (x - y) + (-x - ) =
=2+ 3i, (2x + y) + (x + )i = 2 + Bi. Panencrao srx KoM
ILIEKCHAX MCeN BOIMOIO, CCTI PABNEL X ACHCTDHTETDHLE 1
semmse wacTir, CIeAOBATENLIO, HOAYHACH CHCTENMY YpasHemitit

2xey=2, -
e iincn
c
Buncaue:
@ 14"
DA+ iVEra - zy( ] i
Haigure nee xeficTanTeaLNMe SHAUCHIA X 1 Y, VIOBICTRODIO-

mue ypannemstio:

DA+Pr+A-dy=3-§

YE@-Dr+ A +iy=5-i

Pemnre creayioue ypapuems Ha MHOMECTSe KOMIIEKCHEX
wcen. BanuuuTe naiizenuue pemenis 5 suAe @ + bi.

DA+z=3+i; 2) (3 - 4i)z - 1) = 10 - 5i;
B2+ iz~ T+380) =15~ 105 4)(3+ 5i)z +2 - 5) = 6 + 3i.

‘HaiiuTe ce KOMILIEKCHLLE WHCIA 2, YAOBACTROPSIOLHE ypasie-
o 2 = 27

Kowniexcusie WhCra 2 i b ABARIOTCA PemEHIAMIN CTEAYIOEIt
) 3,

24w
32— 4w = 21,

Hajizure 2 n w u sanumTe 1X B BUAC X + Yi.

Komnsexcioe wieto 2 = 2 + 3i ARAReTCR KOpHEM ypammeHis
2+ (a - i)z + 16 + bi = 0, ae a u b - pelicTsuTenbube WHCTA.
Haitgure suatemus a u b.

5.51%. Jloxaure, wx0 nepua creayiomas Gopmyra:
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312,

3.13.

314,

3.15.

3.16.

EXtA

3.18.

3.19.

106

3) ‘g 0.3, 50,2; 45001, a{g 2§E.

S ————

1 ;jﬁ"”; 5[ 8L ;ja’“ A\;j,f 5
125 16625 ™ 2.5

Bysksani ofosmauenss nozoxuTensMe wHCna. Boiecute Mio-
sKITeTL WI-TOX JAKa KOpHA.

1 6y 2) YBlab' s 3) Y125a°x 5 4) Yoar”

V.

Byssans ofosuatens: nonomuTenbise wicta. Biecute Muox-
meas mox swax Kopis.

Tiyers a > 0. [loxaure cnpapeaTBoCTS CReAVIOmEro pavencTsa:

Jagla = 2 e

Torasure, wro nepio cexyiomee pasererso:
1) z-B-{T+aB =1; 2) f1,5-2:4V2-1-405-

Tlpeobpasyiite xanHOe BEIpAZeHIe TaK, UTODH GO GHAMEHATET:
e conepma Kopeit:

1)

B va 2 '
4 H 2) B 3) B 4) .
i o wa YW

Vnpocrure mupaceme:

1) o7+ o8] 2B~ 5
2 L@ 71)(“2.”.,:)-[

Vnpocrure mpaceme:

o fern¥et [
3a 9+18a +9a°
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Vnpamuemus s nosropems:

5.52. BamumTe cleAyIOMmee BHPAKENNE B BiLe ABYIeHa:
(a+ b)a - b)(a* ~ ab + b))(a* ~ ab + b?).

x4 Bxy gt
3y+x=20.

5.53. Permire cucreny ypasmeri {

5.3. KoMiLiexcubie KopHH KBAIPATHOrO yPaBHEHILsL
Ocnosnas reopema areps

Haywns nynr, su:

© COMETe PelLaT: KEJAPATHEIE YPABHEHHA HA MHOMECTAR KOMAEHC-
© RO3HAKOMATECH € OCHORHOM TEOPEMOH aFe6pbl 4 €@ CRRACTRHEM.

'OMILIOKCHbe 111018 BOGHIICTH DI PeIICIIH AITEOPANTIeCK X Ypas-
newuit. Myt suaex, 4To npH ellemis KBAPATHOTO ypasemus ax' +
4bx+c=0,a20ua,b cec R Kopun ypasuenns naxogst o Gop-
b+\D

2a
7one. TIpi 5ToM HAM HIRECTHO, WTO ANA PASNAIX GHANCHILIT AUCKPUAIL-
HAITA BO3MONI CAEAVIOMLIE CIyHalL.

1) Eeau D > 0, mo ypasnenue uncem dsa passusnz deiicmsu-
mevnbzx Kopis.

2) Ecau D = 0, mo ypasnenue useem dsa pasnwix dedcmsumens:
bt KopHs.

3) Ecau D < 0, mo ypasnenue ne useem deiiemeumensnix xopueil.

Ogmaxo 1 B cxyuae D < 0 KBazpaTHOC ypamuemie meer Kopmu,
KOTOPHIE NPUHAICHAT MHOKECTRY KOMILICKCHELX WHCOL.

Ipuep 1. Pemus creayiomue ypassenus: 1) x* = ~4; 2) & + x +
+2=0.

ADx=-4sx=

Myze x = .t wneo D = b - dac HAIMBACTCS AMCKpIHMHHAN-

N = 42

Hr4bx+2-0D=1-4-1-2=-T=x

e —
L E 2 O 2) x* + 11

A2 +4=x - (20) = (x - 2i)x + 2i)

22+ 11 - (e IT1) (4 IT).

Ha o7ux OpUMEPAX MOAHO YBUACTE, WTO el 2
KOMILICKCHALN KOPHENM HEKOTOPOTO YPABHEHIIS, TO CONPAKENHOE ¢ UM

+ bi smaneres
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Afla-o)"-
3.20% Hafurre snaentie supamemns 47+ 502 + {302 7 .

Vnpamuewus s nosropems

3.21. Tocrpoitre rpagux ypasnemus 4x* - 3y = 0.

3.22. Moryr mm Guurs, xopusm ypasmemus &'+ x’
wnena: 1) 0; 2) ~3; 3) ~27

6x caeayiomue

3.23. Tocrpoiite rpagm ypanmemus x* - 2x + y* + 4y - 20 = 0.

. Cremens ¢ PANMOHAILHAIN NOKA3ATE1EM M ee crOMETRA

Haysns nynr, su:

© y3HaeTe ONpeAenENve CTENeH C PaKOHAMLHLIM NOKa3ATeeM 4 €€
© HayWTeCs MPUMEHSTL CBOACTBA CTeNen C PaUHOHaNsHbIM NoKa3aTe-
nem npw MpeoBpasosaH anreBpaneci BoIpanen.

3.

. Cremems ¢ paumonazbu moKasaTeaen

Eeai o m extes Ha wHC70 n 663 OCTATKA, TO HMGT MECTO

pasestcrno Ya”

BOIMOHOCTE ONPEACTHTS CTEMEIE C TOBHM APOGHAIM NOKATATEACM.

- Hanpusep, {/2° = 27 = 2. Bro panencto maer

Tiyers a > 0 u qaso pannomansmoe meso = (nees m - nemoe

“ucio0, a n - warypasuoe). TorAa cmenensio ¢ ocKosaHUEN @ U Pa-

YuUOKATBNLLN NOKAIAMEReN I HAIMBAIOT BLPAKCHIIE

Eeau 7> 0ua =0, 70mn0 onpexexenio 0
Tipusesew npumeps:

(02 57, 4
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KommaeKeioe wHen0 7 = a — bi Taicie GYAST KOpHeM OTOTO ypaBHeHIS
(mponepire carocrosTenbino).

Ocomman Teopema aare6pus. Jiwboil xHOZouACH Henyaeaoil
cmenenu uneem xoms Gu odun Kopews & MHOMwECmGe KommAekc-

JI0KA2ATETECTRO TeOPEMB ZOROMLHO COAIOE H B LIKOTEHOM KyPCe
se npumozuTCs.

Caexersue w3 ocuoswoii Teopesst axreGput. w00l HH0Z0%IEH
it cmenenu uxeem poano n kopHell 6 MHONeCmGe KONRACKCHbX
uucea. Cpedu nux ozym Gwmb u kpamsie KophiL.

Han 6mn0 yae monectno, uro ammeiinoe ypanmemue mweer omum
KOpeIth, I MB ORAH, 10 UTA KBAXPATHOTO ypaBemiss KalizeTes A5
Kopms B MmomecTRe KOMIACKCRNX whcex. B camow xene, Mbt moTpe-
HanHCH B ¢ KYGHUCCKMN YPABHEHHANI, KOTOPHE HMEIOT TPI KOPHSL.
Eeam y KyiecKoro ypanmens ecTh TOTbKO OTMI KOPEmb B MEOMe-
CTBe AcHCTBNTELRLX HCEN, TO ABA OCTABIINXCS KOPHS IPHNAATCHAT
T ———,

Vaursmas Tor pax, w0 ecan w0 2 — a + bi ABATCTES KOMIIEKC-
MBI KOpHEN HEKOTOPOFO YPABHEHS, TO CONPAKENTOE ¢ MM THCT0 2
= a - bi Taxwe Gyzer xopme oToro ypapmemms, bt MoweN chopay-
AMpOBATS CACAYIOMeE YTHCPIKACHIE 0 KOPHAX KYOWIECKOro ypapnemT
ax' + bx tex +d - 0.

Kybuseeroe ypasnernue uneem auGo mpu deixemoumesnbix Kopns,
aubo dun deiiemoumeavnbiit Kopens u 6a CONPINEHNHT KOMRACKC
notx opns.

Busora o s
Copsyupyiize yruepsaene o Tox, na Kasa wnces soser
cocroaTs unoecTBo Kopiell ypasents SersepTof crenei.

Tpunep 3. Toxancate, w10 KoMmnercoe wmeto 1 + 2i anasercs
xoprew ypammenms 42 ~ 112% + 26z - 15 ~ 0. Haitgure octamsmse
xopm.

A Jlns wasaa yGeamics, w0 wco 1 + 2i ARATCTCS KOPHEN AaHHO-
1o ypasmenis. B caow gene, nafizsn 2~ (1 -+ 20)' = -3 + dim2' = (1 +
+2i)° = (1+ 20)(-3 + 4i) — ~11 - 2i n noRcTABND HafiRemmIe SHAYER
5 pammoe ypasmenme, moryum caeayiomee Tomaectno: 42 — 112° +
+262 - 15 — 4(-11 - 2i) ~ 11(-3 + 4i) + 6(1 + 20) - 15— (~44 + 33 +
+26 - 15) + (-8 - 44 + 52)i = 0+ 0i = 0.
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CTENER# 1 KOPHH. CTENERRBIE SR

Bupaenns 0, (-2)7 u (-8)7 ne mueror cusicra.

JlecATItiIyIo APOBH MOAKINO IAMHCATS B BUAE OGBIKHORCHHOI AOGH
pasairsmsnn crocoSas. Hampisep, fecatwnyio Apods 0,5 om0

123

2’16
HelHMe CTOMeNI ¢ PANMOHATLHAIM MOKAIATENEN r HE NOMEHNTCR, cci
NOKAZATE:h CTOMCNH © PABCH ORHONY 3 PANELX APOGEi.

A lleficTonmennio, KaxA0e PANMORATLOE THEAO © MOAHO MPEACTA-

npescTabiTs B BiAe TaxiX ApoGer

7., Tloxazen, wro sma-

BT 5 BiAC HEcoKpaTINOf APOGH - . Tora OGas APYTas APOSY, HPeA-
CTARAMIOINAS WCTO , MOAET GHITH HOAYUCHA YMHOKCHICN I HHCTHTE:

2%, 1 amAMeHATTS APOGH - A OFHO I TO e MATYPATHOS WO .

Creponarensio, nan ocraeres mokasats, wto a” = a' . B canox gexe,

™

3.2.2. CoojicTia cTenems ¢ PAMONATLILIM HOKASATEACH

Cremenit ¢ PANUONATEHLIM TOKAIATENEN 06IAZAIOT TeMI e CHOfi-
CTBAMI, 9TO M CTemeNI ¢ HETMIN HOKASATENCN.

Iyems a > 0, b > 0. Tozda dan A100HX PAYUONAALHILY wuCed P U
g usmeem xecmo pasencmeo:

e a=a'y 2)aai=a 5 3) (@) = am;
4@y - b EY [
o K

A Jloxasarexserao caoficrsa 1. Bammme XAUNMe pALNONATE-
Nie wmeTA p W g B BuAe ApoGelt ¢ OANAKOBMN DHAMCHATETeM:

-2
4= 3 womno maam.

3
- (sanpuseep, pyecro gpobeii P

M3 caofictsa 1 Creayer, wro fUist BCAKOTO PAIMONATLHONO SHCAA P
cnpaseximo panescrao

eitcrsurensio, o
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Teneps uaiizex Apyrue Kopun ypasmenus, CorTACHO CAGACTAIO N
ocHoBHOf Teopens: ATTeGp, VpAmNeHHe TpeTheli CTEmGNI HMECT TPH
xopas. Eexu xoMmiexcnoe wneo 1 + 21 ARISETCR ORMMN 3 KopHEit
ypannenns, To conpaxensoe ¢ e wHeRo 1 - 2i Taxie 6YACT KopHEN
annoro ypapienis. EcIu Apa KOPHS — KOMIICKCHbe THCAa, TO TPe-
‘Tui xopeits ~ AeficTauTenL O THE0. OBOIMALIR STOT Kopews, byKEO
4, paanoe MuorouNeN N MuOAHTENI:

42~ 1128 + 262~ 15— 4(z - 1 - 20)(z ~ 1+ 20 - a).

Pacxpoex cxobn

42— 112+ 262 15 = A(F — 2+ 2iz — 2+ 1 -2 - 2iz + 2 + 4)
*z - a) = 4" - 22 + B)z - @) = 42" - daz’ - 82" + Baz + 20z - 20a.

TTpnpavusex xooppumEnTS: MpH OAMHAKODIX CTEmENSX 2 (METOX
Koodpmmenrron): mpi 2 ~11 = ~da ~ 8 npu 2: 26 ~ 8 + 20; cro-
Gopmuaii wren: ~15 ~ ~20a. Moaysmm, 7o pemiente KAKAOTO 13 ITHX

mrennii @ = 8
vou -3

3
Orneniz, =22, =120, 2, - 2.
=22, in

gy 1 o navecren o sowmxcu kopess Kaaspanioro ypavics,
MOHO 1 cpasy aliTie ero BTOpOM Kopews?
2. CpopuymupyliTe 1 NOSCHITe OCHOBHYIO TeOPeNY ATFCOPL i 0 CIOL-
Vnpamneuna
A

5.54. Pemire K8aipaTioe YpABHEHHe OTHOCHTEILNO KOMIIEKCHOO

1+ 2) 4 -9 - 0;
Hr-25-0 5xi+25-0;

5.55. Pasiois ua MHONHTEIH, PUINTe KyGHSECKOe VpABHEHIe oT-
1) 2 - dx = 0; 2) x4 20
4 x - 3x = 0; 5)xt+ 3x

5.56. Pemnime ypasienite 4eTsepToil CTENONH OTHOCHTELNO KOMILIENC-

1) xt ot xt - 6 2)xt-1 3)xt = 81.
5.57. Pemure ksagparuoe ypasienie:
1) % - 102 + 29 = 0; 2) %+ 6x+ 25

3) x* + 14x + 50 = 0 4) 22" + 5 = 6x;
5) %+ 2J3x + 4 -0 6 20411,
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Toxasaremscrno enoficran 2 murexacr w3 panencran @’ a' =

Hoxasarenserno cnofiersa 3. Tyers a > 0, p ™, ¢ - . Torza

Joxasateaserno cnofiersa 4. Ecxu P = , ro
(a-b)’ = (a-b)+ = if{a-b)" = 3fa"b"

Padora b s

Tloxazcire croficTso 5 1 pHBGAUTE COOTRETCTRYIOMI TPUMED.

Pacesorpi npiiep Ha TPeoGPAIORANIE BPAKENIS, COTOpIALIC-

Fo CTeneuN © PAINONATLRANMI HOKANATEARIL.

£ 250"

£ enat
A OBracts ompeenemns Aammoro BMpaemIIR agaCTCS NEpABECT-

503 x > 0. UTo6H YPOCTHTL, OTO BHPANENIE, PAIOKIN THCTHTETS 1t

M —,

2557 T(T-25)

st X 4)

Tpusep 1. Vipocru supaxenite

5

25 _ (7Y

_ T8 -5)

x 45

[ L o v nowmmacre no crenensio ¢ pasona s noKaztesex?
. Katcue cnofiera crenetieli ¢ pALMONAILILNN TOKAIATCLINI Bid 21
ere? Jlokaxcure .

Vupamuenus
A
3.24. Bamumure cremens ¢ APOGHAIN NOKAIATETEN C HOMOWIBIO SHAKA
xopas:

1) 7,57,67,10%

100
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5.58.

5.59.

5.60.

5.61.

5.62.

5.63.

5.64.

5.65.

5.66.

Pagzosre Ha Ameiubie MHOANTEA:

1) 2 - 9; 2t -T; 3)xt+ T
4) 228 + 9; 5) 42 - 1; 6) 4xt + 1;
7) 220 - 0; 8- 9) xt - 16;

10) 2 - 1; 12+ x
Pemmre ypansenite:

BERERS R 2z -2:+5=0;
8) 2 -4z 418 = 0; 4) 27+ 62+ 34
5)42" - 42+ 17 6) 27+ 4z +6 =

Pemnre Guinaapatioe ypasienie:
124220 = 3 2)2' =2+ 6 3)2' + 52° = 36;
420+ 927 + 14 5)z+ 1= 225 6)2+ 22 +1=0.

B

Cooranre kaanparioe ypasente o ero xopuan 2% V3L,

Pemire ypasHenie Ha MHOECTRE KOMILICKCHELY Wices
1) 2+ 4iz - 13 2) 2 - 6iz - 10 = 0;
32 -iz- 05 4) 2+ 8iz - 25 = 0.

0
Pemmre ypaneie HA MHOIKECTEC KOMIIGKCHAIX WiCSn It pad-
Dxttx+1=0 r b2 -4-0;

B taxr+d 4) ' - 27 = 0;

5)x° - 42 - dx - 6) x* + 82 + 15x + 18 = 0.

s sybuuecxoro ypasnenus 32° - 22° + 222 + 40 = 0:
1) noxazre, uto wieao 1 + 3i ABATCTCR KOPHEM YPABHERIUS;
2) oBmscunTe, HOuEMY AQHHOS YpABHeHHE HMECT TONLKO OAME
seiicTaiTe bl KOPERE.

Haiizure ocTambmbie KopH ypavHems.

Buas, uro wHeno 2 = ~4 sBATETCR KOpHEM ypasHewus 2 + 627 +
+122 + 16 = 0, maiizure ocTanLmbe KOpHM ypaBHeHIS.

Ot w3 xopueii ypassenis 22° ~ 2 + 4z + k = 0 pasen weny
1420

1) Onpegeire Apyroii xoMmeKCHMIi KOpeRs ypasHemus.
2) Haiture aeiictsirensmniii Kopems ypasuemus u snaserne k.
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1.94. MaoSpasiiTe TPATENIO, OTPANNMSHAYIO VKAMHHLINI JHIMANIL,
H BIHCIITE e IIOIAAY TEOMETPUNECKIM CIOCOGOM!

v

x+1,
1
x -0,

1.95. Haiizute n7i0mazs TpAnew, OTPANKSENKO/ YKASARHLMH HPS-
BN, TEOMETPHNECKIM CTIOCOTON I € HOMOIILIO HHTETpaTa, Ce-

aiite wepre:

x5,

1.96. Haiiaure mwiomams xpusomumeiinoii Tpanemu, orpamsentoi
kybirecxofi mapaboaofi 1 npaMIL:

50
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5.67. Buas, wwo z 6 ~ xopens ypavnemus 2* ~ 1027 + 87z + p = 0:
1) uaiizue anavenne p;

2) onpeseauTe ocTaTLLE KOPHI.

5.68. Komnexcnoe sncao a = 1 + i smasercs xopuen ypasmemus 2° +
+82% + pz + q - 0 (35ecn p n g - AckcTouTenmbe ancna). Io-
Kamure, wr0 p = -8 u ¢ ~ 10, IpeAvApHTETLRO MoCTHTAD @® 1 a®
n moxcramun maiizemmme smauemms b ypavenme. Haiimute ana
ocTanmmxes xopus ypamemms.

c

5.69. Hosecrio, wro p u g - AeficTsuTemubie ancta, a wnero a = 1+
+ 2i ~ xopens ypasnemns 2 + (p + 5i)z + q(2 - i) = 0. Onpege-
sue anavenus p u . Haiizure nropofi Kopens ypasmemus.

5.70. Pemure ypanientie ma MEOAECTR KOMICKCHAIX THCen I pad-

1)x-6x+9-0; 2)xt+3x7-3x-1=0;
3) '+ 9x - 26 - 4x+2-0;
5) x4 18x + 15 6) x' + 9x° + 18x + 28

5.71% Tlyers  wncso, conpsmenioe Koumexcuomy wicay 2. Haiia-
Te auaNeHIE 7, YAORICTROPSIOMEE CICAVIOIEMY YPABNCHIIO:
eSS

; 2z -7

5.72. CocTansTe MHOTOWICH YeTREPTOf CTOIEHIH, KOPHAMI KOTOPOTO AB-
Amores xoMmekense wHeaa a = 1+ ixb -2 - i.

5.78. Uncno a = 1+ 4i anaseres xopies ypamemns 2 + 52* + kz +
+m = 0 (sacen k n m - aciicrpurenbme wnena). Onpeaenure
amauene xosddunenta £ u noxasue, wro m ~ 119. Hafizure
ocTazsisie kopin ypassexns.

Yupamuenue s nostopems
5.74. Onpegeaure anax Bupaenis:

172
1) sin—L; 2) g3, 3r.
) sin— ) te!
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n3- 2y -5 3) [X‘]
D-9; 5 op 6 a-bi.
Paszosire na amore:

Dx-2 2)10 - y; 3) a™ -16;
4) 9¢°* - 4; 5)a' - 6) ab' —49.

Pasnoscire na smonutens, wenomsys dopuyay a* +b*

« (@ zabeb):

1) [17] E 2) [yE] +27; a\[p‘] +1;
1) qF -125; 5)125 - b; DY
7 @ - 8b; 8) x + 1000; 9) at + b,
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MaoSpasitTe KpHROAIMNEHIYIO TPANOIMIO, OrPAHINENHYIO JAAN-
HOfi mapaGonoft 1t 0Ckio AGCIUCE, 1 BLINMCTHTe ce NAOMATL:

MaoSpasitTe kpUBOAMNeHIYIO TPANGIILIO, OTANINCHEYIO YKagaH-
LM NGpABOTO 1 MPAMLIMIL, I RETHCANTE Ce MIOMAAL:

1.
y-gx L
y=0,

1) 2) |x=1,

x =55

i [y=2¢ -3x+2
v y =0,
3) |x 9 |x=o,
x x=2.

A 4) @urypa, orpammiemmas sazam- y, -2 - 8x+2
i napaGonoit w mpaMBMI, H0-

paxcena na pic. 1.1, Jlns Toro wrou
naiiTi nomaxs oToR (puryp, RocTa-
[ ———

[ (2x* -3x+ 2)ax =

22 3% sar
3 2

Puc. 1.31

10 (xn. ex). m
3

Bunommre creayiomee dagane.

1) Bumommercn xu pasencrso | f(x)dx = 2[, f(x)dx, ecan

f(x) - wernan pyuxnua? Mouesy?
2) BusucIITe PALHONATLHNM CIOCOGOM IIOMAZI (PHFYP, H305-
pamennsrx na preyukax 1.32, 1.33.
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3.33. Vnpocrure mupaienie:

apara: af, x, X, 2, ©,

3.35. Ilyers y > 0. Tlpeacransre CAeAYiOmie BHPAKENIA B RIS Kyba:

I At Y

3.36. Burucane anavenne supaenns:

npu a = 125;

3.37. Tlyers x > 0 u y > 0. Bupaanre x wepea y:

3 2 y=x;

5)y=5x"; 6)y=

Hy-

3.38. Vnpocrure mupaienie:
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1.100. HaoGpasure durypy, orpammiennyio rpagmion dymxmim
U = f(x), npasen x = @, x = b1 ocuio aBeunce, 1 wuCANTE
ee naomazn:

Dy-La-1s-3 2y-
S =dias b=ty A)y=d

1101, HaoGpasire tpanerimo, orparmiiernyio yasammms mumns,
 maite e momazn:
{ —ort o
ER

{ lx
v
Dly=w

1102, Hajigure momazs xpuvommmedinoii Tpaneuss, orpamienof
IS m——

f(x)= 2
2 {nx»:h—x% 3 L(x

flx)=
£(x)=Vx, x
B lew)-n 9 |e-n.

A1) Tloczpom rpadmxn dymscmuii f(x) ~
= ¥ g) - 2x - 2 (prc. 1.34).

Myt sz, w0 ma orpesxe, ma KoTOpON
amama xpumommmeiinas Tpamemus, rpa-
Gux Gymenmn g(x) pacmonoen sume
rpagusa pymemm f(x). Jlas Toro oo
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3.43. Paazomure na MuozHTOAM:

344

1 x-geieyt 2) u—v? +ut -vs
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5) w452 +45 6) T ~13y" +36.
c
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pasem: 1) £ - 1; 2) *
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1104,

M300pasiTe (Gurypy, OrpANMHENIYIO VKASANHLMI THRISAL,
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3) ‘(z+lf(2x+3]dz;
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3.46. Tlyers x

. 1xe 0 < a < 1. Vnpocrire pupaesie

Yupawmuenus xas nosropemst
3.47. Pemure nepanencraa:

nl. Lo 1 p 1,2, 8
*xel zez 2w w1

3.48%. Haitqute amauenus cieAYIOMIX BUPAKENIIii, e MOTLIYACE Tab-
meit:

2) 8e0s10°cos30°c0s50°c0sT0%.

3.3. IpeoSpasosanie HPPALNOATBHBIX BHPAZKEHIiL.
TlomsTHE CTENeHH ¢ MPPALHOHATHHEIM HOKATATETEN
Mayumn nymer, mo:

© Hayswirecs MpumenaTs CBOACTBA KopHA i CTenerH K npeoGpasosa-
0 MPPBLIMOHATHLIX BLIPEKeHHH;
© yanaeTe u HaywTech MpMMEHITS (hOPMYRY CROXHOFO PagHKana.
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3.1. TounTe cTememst ¢ MPpAMNONATLILIN

Tlpogomscuss uayuenie crememn ¢ ocnopaes: a > 0 1 paceMoTpiM
cayuafi, KOTAA MOKAQATOTh CTONGHH ARANETC AGHCTBUTELHMN wiC-
o, Kax HAM UIBECTHO, MHOAECTROM ACHCTRHTGARHIIX WHCOT AB-
JETCS OObEMMHENIE MEOKECTS PAHOHATLEAX H HPPALNONATLIEIX
cancen. TIoDTOMY HONATHE CTENeHH C ACHCTBHTEILNDIN HOKasaTeTeN
MOHO CUNTATH OUPCACICHHAM, KOTXA ONPCACTCHE CTENEHI C Pa-
nuORATALM 1 HppARHONATEREIN nokasaTexsit. IIpo cremes ¢ pa-
IUONATLRLM NOKAATEZEN Mi TORODITH B NPEAMAVEEM pasiere.
Jlus onpeseiemin NOMATHS CTENeHH ¢ MPPAIMONAbNMM HOKASATE-
Ztex mpuMenseTes cxeAyiomuit Metof. PaccMOTpHM mpUAMNERIS i
MPPAIMONATLHOMY HHCIY PANHONATLEBIX WHCEX 1O MSGHTKY H HEAO-

crariey. Hanpisep, wrobit onpexexnts supamenue 3%, sammmen mo-

T — gr—-—
oAl ¢ PALONATLLIN HCAAN CAeBa i cpasa:

ERTERT N
M caf g,

g0 gF g,

‘Ec1i OO KATE 70T HPONECe HEOTPAHIEIHO, TO HOKAIATEH CTe-
Herefi B JeRofi 1 NPAROi UACTAX HEPARCHCTRA MOMKHO NPCACTARNTS B BILIC
Geckomeunix AecsTmLx ApoGei. TIPIteN KOTIECTE0 PABILX fecs-
THHLIX GHAKOR TOCTE JANATON B 1eRON H TPARON YACTAX HepARCHCTRA
VBOTINIEACTCS C KA KN HIATOM STOTO TPOILeCca. DTH XeCATIINHELR SHAKI

ME ByeB CUITATS AGCATINILINI SHAKANI HPpATIONATLHOO Hea 3.
Ha orow b oCTamODHMCS, T.K. CTPOTOC ONpeeACHME CTENEI © HP-
PAIONATLIAIN HOKAATETON BBORMTCS B KYPCC BHCIICH NATCMATHEH,
HOCIIe HoyUemILS CTIeHATLLX PAdEeTos.

B obme, ccan a > 0, To ws MOGORO AeHCTENTEILIOTO WHCAL X
onpegeneno wneno o, JLn crememit ¢ ACHCTBUTETBHAIN OKadaTrCN
oCTAIOTCS CHPARCATIBLANE CROMICTEA CTEMCNIE ¢ PALMONATLHA TOKADA-
Teaeat, T.e. mepeICACHIMC B PCRMAYIMEN TYHKTE CBocTDa 1-5.

Mat Jmdent, "To CTenR € PANMONATLI HOKAIATENCN MORET OLITH
ompeacrena u b caysae, KOPAa ce ocHOBAMME - OTPUEATCLHOC THCIO
(a < 0). Bro BoaMORIO HPH YeToB, 4TO MoKAIATETE CTEMEMII  Heco-

parmsan aposs. ™, wmeo n ~ mewernoe. Torza creners o pao-

AL nokasaTexew ompeesercs opyiofi a” = Va” . Omaxo
HPpAIMONATLHAR CTeTeID OTPUNATELIOTO YHCAA He OIpeAeTera.

[3
6

B
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c
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1113,
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y-tam y-otgm, 0 <x< k.
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3.65. Tlocrpoitre rpaux pysicnun:

1) y=at; 2)y=4x; By=-x Hp=s
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©ro pocta u Beca u BMNCIFTCR No HPHOMKemNOf dopiyIe

§=0,007184-h%w? , rze h - poc wexonexa, a w - ero sec (3 k).
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1122,

‘Haitgue nyTs, npofifemniii MaTepuabuofi T0wK0il 5a BpeN 1,
eCTI CKOPOCTE ABMAGHNS TOUKN BaRANA GyRKIUEH V(?):
o) -t-3, -3 2 () =Bt +5,t=5;

Bult) = e at-1,t= Do) =32+ 4, 1= 2

BaRNCHMOCTE CKOPOCTH ARIDKCHIA MATCDHATGHON TOWKH oT
spesent sagana dopuysoii v(t) = 2~ 3t + 2. Haiizure nyrs,
npofifemisiii TOUKO 3 NEPRLIC UeTLIPE COKYHAL ABILKCHIS, I
paceTORIIIe, HA KOTOPOE ONA YAAIMAGCK OT HAUATLHOI TOWKIL.

A Tpagu mapadoms: o) = £~ \ | A d(t)
=8t + 2 wobpamen ma pucyn- \ [y
ke 1.47. Ilnoman xpunomumedi- 7 Py

wsix Tpanemuit, pacnozowemusx N\ | |
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o rpacmky sa mepayo coxymxy |

Toua, amurazcs  monowuren |
I
i

How uanpapemum, npoma ce-
Ayiomui nyTs:

Bate B TeueHHe BTOPOI CEKYHAM TONKA ABUIATACH B HPOTI-
BONOTOAHOM HANPABCHIN, PO TAKOR TyTh:

i3+

Tlocse BTOpofi cexyHA TOUKA CMEHILTA HANPABIGHIE HA HO-
0AHTeALHOE U NPONIAE CACAYIOME TYT]
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Pasnea 1. IEPBOOBPASHAS H HHTETPAJ

B 20pode Hyp Cyaman ua sdanuu «Mockaa» xoxno yaudems
napadoay. Hayuua amom pazdes, aw yanaeme, xax ¢ noxo-
Wb unmezpasa paccuumams naowads nosepsuocmu 30
s, saxa0uenyio anympu napadors.

Bid HAMHHACTe HOYHENHE HNTErpATa — OAHOM M3 CAMEIX HHTOPECHAIX
7eM MatesaTeckoro ananuza. TIORATHC UATETPALA TECHO CRAGANO ¢
nomsTIAME npomaBOxHON dyHKIL 1 Apepenmuata. MuTerpatsioe
HCUICTGIIe HACCT HINPOKOE TPHMENCHIIE, HOCKOTLKY MATEMATICCKIE
JMOZC:TH MHOFIX ARACHIL  HPOLECCOR HAYKH 1 TEXIMKH ONHCHBAIOTCS
AuGepeRIIATLRLN 1 HHTErpATLHLMI ypaBKeRmAMI. Bay meo6xo-
AUMO HAYUNTL XANHAL PAJACN, NOCBSICHHAL MONATHIO WETErPATa,
VIS TOTO HTODH HAYSTLC CTPOWTE U HCCICAOBATS MATEMATHSCCKHE
MOeN, & TIOKe PASBITL HABHKH MATCMATHNECKOTO N JOFHYECKOTO

Coxepmanne paszena

1.1. TepaooSpaaias 1 neonpeaeaenusit nuterpaz. Tabauma uite-
rpazos.

1.2. Merogu mirerpuposansi.

1.3, Tnomas xpusonmeiinofi Tpanenus. Onpexenensbiii mTerpar.

1.4. TIpuneReIie ONPeACICHNOTO HATETPATA K PONICHNIO TCONETPIL-
HeCKIX 1 NPHKIBANLIX 3R

10
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1.1. TlepsooGpasnan w weonpeneennsiii unrerpa.
Tabmuua wnerpanos

Haywns nymsr, su:

 yanaere onpegenen nepeo0BpazHON ANA chyHKIW K HeOPEAE-
nenwioro wirerpana;

© HayuHTeCH NpHMEHATL CAOACTRA HEONPEAENEHHOFO HATRrpana;

© yaHaeTe OCHOBLIE hOpMYMbI AT HEOMPEACNEHHOr HHTRTPaNa W
CMOMETE NPHMEHSTS WX NPH B MEnHA.

L.1.1. HepsooGpasuas
 weonpexeacmuLtii wirTerpax

Mt X0poImo GHACH, KK HAXOAUTE NPONIBOIYIO IBARKHOH PyHK-
nui. Teneps pacesotpiy oSparayio sagauy. Hanpuyep, pebyeres
maiiTi pymKmmo, npOMIBOEEAs KoTOpoit pasma 3x%. Haxoxemse
pymxumn mo ee npowsBOANOH HASMBAIOT WiTerpHpOBamHEN (YK
num, man mpocTo unTerpaporaimien. IHTETPAT HACTO HCNOTLIYIOT B
nayke. K NpiMepy, auas 3akon ABIKCHHS TeAR, ¢ NOMONILIO NPOM3-
BOAHO MLl OUPEACTACH €O MTHORCHHYIO CKOPOCTS, SHAR IAKON M-
MEHHIS €O CKOPOCTH B KAAKZOH TOUKE, ¢ HOMOIBIO HHTErpATa MEL
MosKen HailTH JaKOH ABMIKEHS T,

Onpexencnme. Ecau das acex x us nposexymra I swnonsem:
ex pasencmao
F) = ).
mo ynryun F(x) nasweanm nepoooGpamois das dynryuu
f(x) ra npomexcymre I.

Tyt moseeren Gecxomeno oo mepsooGpasmsx. Hampi-
wep, nepsoopadH T dymKHI f(x) - 2% ABAMOTER CAAVIOTHE
v

7.k npoMIROANAR KaA0f M3 HIX pasHa 2x.

n
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Teopema. Ecau dynreuus y = F(x)
a6150mes nepeoolpasnoi das pynryuu.
v = f(x) na nexomopox npomexcyme
1, mo u dynruus y = F(x) + C. 2de C ~
ambas nocmosnnas, maxxe seisem-
ex nepaooGpasnoic dax dynryuu y -
= f(x) na smox npomesxymre. Mepao-
ofpasneex dpyeoco suda dax pynryuu
v = f(x) na npoxexcymre I nem.

A B dymmns y ~ F(x) snasercs
nepuoodpasmoii ana dymenmn y - f(z)
na mpomeryTie I, To arn moboii mo-
crosmmoii C sumomsercs panenctno

F@+CY=F@ +C =) +0 = fx).
Caexosatensno, pymemus y — F(x) + C raxae snasercs nepsootpa-
woit gun y = f(x).

Toxaren Teneps, ato xpoue bymsmnit muaa y ~ F(x) + C apyrux
neproobpasmsx mer. Ilpeanonoxm, wro Ans Gymmmn y = f(x) maii-
AeTcs nepnoobpasmas y ~ P(x), KOTOPYIO HETLOR MPEACTABHTE B BHAE
y = F(x) + C. Tax xax obe dymemm y — P(x) u y ~ F(x) - mepsood-
pagmsie ans dymmn y = f(x),

70 (@(x) - F()) = @'(x) - F'(x) = f(x) - () = 0.
Orciona (x) - F(x) = € = ®(x) = F(x) + C. M npumn « mpo-
Tumopewmo, npeamonaras, uto y ~ (x) - mepnooGpaINAn APYTOro
una. W

Mo reopesst eaeayer, sro ecan pymcus y ~ F(x) - nexotopas nep-
BooGpasas A GymKIIE ¥ = f(x), TO Bee EPBOOGPATHIIE AT QYK
1x) maxozses mo dopseyae y ~ F(x) + C, rae C ~ mobas mocrosmmas.

Pudom o Fpyns

Hagonure neprooGpasHiie 415 9 71eNeRTADHLLK (BymKIui, He-
nomsays wx nponssoguse. Hanpuvep, npouseodnas ¥ paca
8, caedosameavro, nepaoolpasnas 01 dynxyuu 3x* 6 obuex
6ude sanucwaaemes mar: x* + C.

2
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Thyers gymnus y = f(x) # nepsooGpasibie s Hee onpexesens ua
HexoTopoy npovesyTie 1.

|" Onpescacnne. as anbozo x € I unoxecmeo acex nepsoospas.
nowx 0an gynicyuu'y = f(x) nassisawm neonpedenentsin unmezpa-

Rox om danoli by ryu u obosnavarm max: | (z)dz.

U MG () Heropen)
nax warerpana
o | moorinee sk lostonsi nmtgsnn ¢ o
rae. Bugpuite om GLit HOMOTLGOBAN MENERKMN MaTeNATIION 1
ORI 13 OCHOBATECH ANCPCHINATLIONO B HHTCIPATLHOTO He-

e e
e e egeMl s i

B dymcgms y = F(x) - mexotopan nepsooSpasman ts bymic-
iy ~ f(x) na npowexyKe (a; b), To cornaco onpeaeaenHIO MNCeT
wecto caeayomee pasencTso:

nodwnmezparsna dynu

\

J #xddx = F(z) + € < nocmosnnas unmezpuposanus

4

nepemennas unmezpuposanus
Orciona, /U1t IPUMEPOB, PACCMOTPEHNBIX BHILLE, BHIOIHAIOTCS pa-

[ I——
Joxax-v s c.

JlonoamuTe s 2nCKTPORILLE Pecypest

Rttps://www.youtube.com /watch?v=tZ_rMIGMOEL 3
=%

U5 onpeaenenns neonpexeennoro mTerpana 1 panercrsa (x*"')’ =
= (n+ 1)x* moaysacw creayomyio dopmyy:

Jxtdz ==

40 n#-1.
w1

1
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Tloassyscs aroii opuyzoii, MmO naiiTa muTerpas or Gymsim
Taxoro e mga, Kax Ha cTp. 13, HOKasaTems cremem KOTOpOH OTIH-
e o7 ~1.

Jan mozo umobu naiimu unmezpa om maroit e GyHRUUL ¢ e
Komopex nokazameaex, xax na cmp. 13, nyano yeeaunumo smom
noxasameas na edunuuy, pasdeaums na smo wucio u JoGasumy no
emosnnyio seauwuny.

B ca

1

Rantnyio oy neasan npwensrh ¢ ymcnn

ox gene, [x'dx =2 +C, o aro xeficraue ne onpeacneno, Tax xax
nese, [xtaz - % x e

na 0 gers b,
PaccyOTpIM TpIMEDH HA NPHMEHEHIE Oy UeHHOf dOPMYILL.

Tpusep 1. Haitgew unrerpan [ xdx:

A yoerunun noxasameas na 1

¥

[de = Z s < npusasun nocmosnnpo wnmezpuposania

L

pasdeaus na noayuennuii noxasamens cmenenu

He saGyAute npuGaBuTS NOCTONMAYIO HATerpHpoBaNal

Vienuii, KOTOpHE 3ABMBAIOT CHETATE OTO, TEPOT GaLIH P
onemxe ux paor. [l NOBCPKH NPABIIDNOCTA PESYLTAT. HHTETp-
‘poBAIL, HAZO HAMTI IPONSBORHYIO OT NOTYHEHIOTO BMPANCHIS, KO-
Topan A0IKHA GITE PABHA MOXMHTErPATLHOR GYRKIIIL.

Tponepic

[ 3 J Lagsose.m

1
Tpumep 2. Haiigem murerpan I?dx.

A Bumomman feficrans wax crememsm ¢ oTpEIATESLEAMI mO-

KaGATensME © NpHMeHeHHeN MpaRITA . npumeses am-

it wnTerpa K Y ledt: [x"dx. Baves, npmennn gopseyay

Jrax 0, momne:

Jatanm

1
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TlocunTaiiTe ¢ HOMOIIBIO KATLKYIATOPA IIOAAL CBOETO KOXHO-
ro nokposa.

Vnpamuewus s nosropemst

3.81. OnpegeuTe, ABARCTCS Mt HOCICAORITETLIOCTE
2,-2,3, -3, 4, 4, ...
1) orpansentoit cxmsy; 2) orpanisentof crepxy?

3.82. Tlpu xasx suanemwnx a wnexa Va, Ya, a ssamores wrenar:
1) apudneriiecicoit mporpecci; 2) reomeTpieckoil Tporpec
ciu; 3) n apudpmeTIiCcKof, 1 reoMeTpiecKoi nporpecei?

3.5. Hpoussoauas cremennoii dpymxuun ¢ xeficrsureasuin
HOKAATEIEN W MHTErpA OT Hee

Haywns nynr, su:

© yaHaeTe u HayHTEC PHMEHATS hOPMYRY BEINACTIEHHA IPOH3BORHOR
CTeneHHOM yHKLA € AHCTBATbHEIM NOKa3ATENEM;

© y3HaETe W HayWiTECs NpAMEHSTS (hOPMYRY BHMMCTEHMR HeOTPeRe-
MeHHOTO MHTErPana OT CTENeHHON hyHIUM C AGACTEHTENEHbIM MO~

Baruncserite IPONIROANON CTEMEHIO YHKIILIE C ACHCTRHTEILREIN
noKA3ATeneM NPONIROANTCS MO TaKof e (OPMYIC, Kax  ALA GYHK-
[N ——

Tyers x > 0 u r - panuonamsuoe wicro. poussouas cremen-
Hofi (ymimE y = ¥ BuuHCARETCR HO BopMYTE

Tpevep 1. Haitnen npomasoniyio by
A Homsyacn Y™

* (onpeneacnme cremems ¢ pamomarsusie
nOKasATCNCN), mpeACTADIM KAV GYEKIO B mAE CrEmOmE § = X' .

Toraa

125
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PACCTORMINE, A KOTOPOE MATCPHATLHAR TOWKH ARTHAGEE
OT HaUATLHOfi TOUKI 3 NEPBKIE YOTEIPE CEKYHALL, TAKORO:

(en). ®

1.123. CropocTs gmMemNS MATCPHATLEOO Tena Safama bymKmei
ot) = 1 - 2t w/c. Haiigure nyrs, npoiizemnsiii Tenox 3a nep-
BYI0 CCKYHAY, N PACCTOINE, 1A KOTOPO? OKO VAATIAOCH OT Ha-

1124, Haiigure nyrs, npofinenstii MaTepHATbHLIM TeON 50 HEpBHE
TPH CRYHAB ABHIKCHIS, U PACCTOMNNE, Ha KOTOPOE YAATENO
Te10 OT HAUATEHOI TOUKI, GO X0 CKOPOETH 8AAHA (YHKIL-
iz 1) o(t) = £ - £~ 2 n/c; 2) o(t) = 4t /e,

1.125. Ciopocrs ammkenna noeasa sagana dymkmueit v(t) =

‘
= 3 w/e. Haitgure myrs, npoiizemusii noeszom 3a nep-

5 / iAuTe myT, NpOiiA A P-
BYIO MHHYTY ARIHGHIS, CCTH N0 HANATSHAR CKOPOCT: PARHA

15 m/c.

1.126. Tpuvensis dopuyay V = & f* (x)dx , samenure obnesst Ten

pamenns, usoSpamenux na puc. 1.48, 1.49:

Puc. 148 Puc. 149

o o
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[ Crenenw . Kopn. CTEnERHBIE GvRKIAR

A Cornacuo onpeaeenio crenemn ¢ panuona TN HoKasATERCN,

ERT ]

DopMya BLINHCICHIA HEONPEXETEHHOrO NUTErPATA OT CTONEHHOF
(pyuKm C RefiCTRNTEALEAN NOKAZATETOM OCTACTCS TAKOF e, KAk It
[ERE T ————

ferax= 2 e

[ —

A Tomayses ¥x* =x* (onpegenemue crememn ¢ pammomansms
HoKasaTeAEN), NPEACTABIM MORMATETPATEAYIO GYNEIID B BHAC oTE-
* . Torma

3
7

+c,

| 1 Hemmnme Gopuyy msesenn mposaR0I0i cronewnof Gy
.

2. Hanimuire Qopuyay Budieicnuia wrerpana or crenemofi Gy
.
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1127

1128

1129,

1.130.

1181

o

‘Haigue 0FBes Tex, HOTYHEHHEX BPAIEHHEN BOKPYT oci OF
KpuBoHelinLX TP, Na06pamenuLx A puc 1.50 a, 0, a:

7 v
43

Puc. 150 6

£Hr-61

Puc. 150 &

MaobpasuTe Te0, moMyeHHOR BPAIICHEN BOKPYT ocH OX KpIL-
BOANeINON TPATICIIL, 1 BLIICINTe €ro 0BheM:

Dy=2x, 0<x<3; y-x, 1222
Yy=x, 2<x< 4 4 y=Jx, 0<x<4.
HaoGpasre reo, nomyenos spamerttex: sorpyT oo Ox Kpi-
G A

1y=siny, 0<x<m 2y-x, 0z

BHy-x 1cxcn y=vr, 2<x<8

HaoBpaauTe Te0, MOMyeHHOR BPAIICHIEM BOKPYT ocH OX KpIL-
BOANeINON TPATICHIL, 1 BLIUCINTe €ro 0BLeM:

T

x
1 y=cosr, g Exs Zy-2x-x, 0<x<y

B

Hy=-3+20<x<  Hy=Vr-Z 2<x<IL

Jlas Toro wrobu pactamyTs mpysamny ma 1 cw, Hyaio mpi-
ozus cuy 0,1 kH. Kaxyio pabory mysmo cosepunts s
pacTsmenns npyumL Ha 5 ca?
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5.15. 1) OkpyKHOCTS PARIYCa 5 € ILHTPOM B HaUATe KOODIIHAT; 2) KpYT ajiyea
6 ¢ nemTpox B HAUATE KoopaHAT; 3) KpYT paguyca 3 ¢ ewTpou B TowKe (%1).
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3.86.
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Vnpammenna
A

Haiigure npoussoauyio Gymicm
ny 2)

3) y=Vr-6¥x; 1

Haiigure npoussoauyio bymicmm:

YR S e

1 £

8) F(x) = 65 + =

‘Haiiure yruossie KoodUIMECATE KACATEABHELX, NPOBCACHILIX B
mouxe (1;1) & rpagmKam cTememmix (pymKmi, NpeRCTABACHEEX
Ha pucynKax.

Banomure Tabmumy.

@yt | Hpeodpaayiire | Haitaure nepuooGpasnyio | Vapocrire

5 5
YT | Y3
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1.132. Asromobus gier-

ca pmvommedino co oxo- g/t
pocTeio, rpagnc xotopoit %)

npenctasnen ma pueymie
151,

1) Ofwscuure, wro osmaua-
er pacnomowmenue rpaguxa
Bhame oci ¢, miKe oci ¢ 1 Ha
ocu t.

2) Hafigure necs nyTs, npofi-
et anTomoGHTeN.

8) Haiiqure paccrommue, na KOTOpoE YAGMILICH ABTOMOGHIL

1 r

Puc. 151

VPR SER

1133, Beaocunesicr, uauan ABMKEHie, B TCICHIE NEpIAX

8 passuncopocts A0 40 /. Baves, creayiomue 10 i,

on exan ¢ mocrosmuofi cxopocTsio. Veran, enocumemuct B

reweme 1 v cunona cropocts a0 30 1/ 1 coxpau oTY

cxopocs ceayiomme 10 umm. Batex on ywembmaz cropocTs

5 resente 2 i 70 noANOi ocranok. Tlocrpoiire rpadin

saBHCHNOCTH CKOPOCTH OT BpeMemI B PHNNCTATE PaccTOR-

e, MpOFAERHOE BeOCHIIEAHCTON.

k i

A 3
1.134. Cropocrs ammwenns marepmabmoro Tema oaama
ymseit o) = ~4* + 16¢ 3/c. Haiigure nyms, npoiizen-
i TenoN, 3a CTEAVIOMiE TPOMEHRYTOK BpeNemI:
Do<t<3e 2)1<t<3e.

I ERRe S

1.185. CiopocTs, ABIReHNS MATCpHATLEOFO Tena caaua
et o(t) = -3t + 2t u/e. Haiizute nyrs, npoitnenmsiii
TexoM 3a MepAYIO COKYHAY, M PACCTORNINC, HA KOTOPOR OHO
YRammtocs o mauansOf T,

o
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TpaL OT creayiomIX ymiuit (yeTnoe 3azamie):
1) 1.5x7 2) 4273 8) 4at 47
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Dy-x+ly-1,x-2 Dytx-
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1.137. HaoSpasirre Teto, nomyuentoe BPAIEHIEN BOKPYT ocu OX Kpil-

BOANeINON TPANICIHIL, i BLINUCINTe €ro 0BLeM:

by-emtn 05x<k Dy 1ees

3)y - 4sinZx, o<x<§; 4) y=inx, 0<x <

1.138%. Tyers y = f(x) - nenpepupuas u MonoToMHAs 1A OTpese [a; b]

8

pymicnus, yrosersopsiomas nepasencrsy ¢ < f(x) < d, x  [a;b].
Tloxancute, 470 OGBEM Teaa, NOIYHEHHOTO BPAMECHHEN AAHHOI
pymsnun oxpyr ock Oy, shumeaseTes 10 GopryTe

veaf () ax. @)
Ha npaxrinke opaya (3) dame nPEMENAETCA B ADYFOM BAC.

B obiien, A7 BLINCICHIA O6LENOR TeT, HOTYUCHNLX BpAIE-
s K BOKPYT ocu Ox, NoTBAYI0TER hOpMYI0H

4 AIE BMUCACHHS OGBEMOB Tex, NOMYHEHNAX BpAIIeHHEN
pymscnsn Boxpyr ocw Oy — dopuyroit

v, <y
Hanpiep, oaew res, monywenoro spumemen napatoms

y =% x e [0; 1] Boxpyr oo O, BMHCASTCR CACYIOMIY
oGpasos (puc. 1.52):
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Hammmmre  ypamsenme xacatensuofi x  rpaguky dymimmi

5 Towxe M(1; 2). Peayautar mposepute ¢ mosompio

rpaguueckoro onnaiin-kanskyasTopa hitps://www.desmos.com/
calculator.

‘HaiiguTe NPONIBOANYIO GYRIIIA B yKasaRHO TowKe:

Dy=xi(-2),5=-2; 2y=(E-5.x%
Buneaure surerpan:

1 [xdxs 2) [a* s
3)!X“+3Xﬁy;+ldx: o [adeax [

Tlo saganmoii mpoussopuoit f*(x) maiigure dymemuo f(x). Pe-
ayauTar nposeprTe AnddepenmpoRauIe.

im0 - Loy T VE ) (VR -

et .

Jana pymxmas 7(x) = Jx +2¢x . Haitgure ans nee nepooodpas-
nyio, mpoxozsmyo wepes owy M(1; 1,5).
Hajigure neproobpasmste s Gyt f(:

1) f(x)

Haiigute unTerpatui, NOALIYCH CEONCTBAMI CTENEHH ¢ PAINO-

1) [Vdx; 2) [{dxs 3) [-124a%dx s
2 [-24ar; 9 [ o I*%dx.

MaoGpasirTe UryPY, OrpAHIENHYI0 QUMM KPHBEIMH, 1 HAii-
aure ce mromaL:
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A 2713 TOr0 wT06k HAiTI OBLeM TeTA, HOTYUSHHOTO BPAIICHIEN
o70fi e mApAGOAL BOKPYT oci Oy, Mt MEPETIIIEH AIANIYIO
ymimo s vuze ¥ = \Jy, y e [0; 1] (spasus x uepes y). Torza
ofmex aToro Tena, HaoBpaeuioro Ka pucymke 1.53, Buiens-
eres caexyoum o6pason:

v,

= =l (o= o

Haiigue ofex Tema, moywentoro ppamenes BOKPYT oci O
uryps, orpamrsenmoii npoit y ~ 0 u napabonoii: 1) y ~ 6z —
-2 -5 2)y -2 -2

Marepuanbnas Touxa ABERCTCS NPAMOTHIEHNO CO CKOPOCTEIO

v = 2t + 1 u/c. Ba Kaxoe spews Touxa poRACT mepBHe 6
nyen?

VPR s

1141, Jlan pactsuienns npyscmi na 1 ox Tpebyetes cuta
1 H. Ha CXOTLKO CNTIMETPOR MOKHO PACTANYTS HPYKHULY,
et conepumurs paory A = 5 kx?

c

Jlana (yHKIIA, OMUCHBAIOMAN JARMCHMOCTS CKOPOCTI MaTe-
puasioro exa or penemt: v(f) = cost w/c. Noxamute, uto
MATEDHATLNOE TENO XRMAETCS TOTBKO MEAAY ABYMS TOUKANIL.
‘HailiTe paccTomiMe MeAY STHAN TOUKAMN.

‘Haitute 06uen Tena, HOTYeNHOTO BpameHKes BOKPYT oc Oy
ayru xpusoii ¥ = VA—x , pacnonoxeunof s oci Ox.
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Tiponepica:
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L T

A Tipmmsias no smmwanse dopaeyay ¥ = 1, monyume:

Jrax <frstar 12 e teee

ikmsrpa o moesommmgro wasan & a5 i = e Gl
pmog, [2e = 22 + €, [ 3018e = 0192 4 €, stz = 524 C. W

Cuoiterno 1. HocmosHHb MHONUMETs HONKHO GhiHeCIU 30 IHAK.
unmezpaa

o e = a- [ forax.

Cuoiterno 2. Humezpas om cymast ynxyuic pagen cymxe unme-
2panoa om amux dynwyuir:

Tt + g dx = [ 7 yax + sy,
5 TOT0 T EpOITCTPHPOBATS (7Y IO, COREP ALY HECKOS-

KO CATAEMALX, HYHHO NPOHNTErPHPOBATS, KAA0€ CHATAENOE OTACTLIO.

2 7
4,

E
A Hurerpan or cywus paven cysve muTerpazos, movToy saa-
NBil NNTCTPAA PAIDUBACM W CYMMY CIATACMEIX, KAAKAOC D KOTOPHIX
unTerpupyen no orzesoCTH:
sanuuien cysny unmezpasos om caazaexnx

Tpuvep 1. Busioauns mverpas [ 3 ]dp

T el
naiden
+C = unmezpas om
asxdozo

npUGaEUN ROCTOANYI UM eZPUPOGAHYS MOABKO 0OUH P
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TlocTommITyio HITErPHPOBAMILE SAIHCHBACN TOTLKO ORI Pas, Tai
KK CyMMa HECKODKHX NOCTORMNMX TAKIKE SBISETCS HOKOTOPOi 1o-
Errmr——

Tpuep 2. Haiigew pymmnmo y(x), anas ee nponssoanyro o' (
1 :
2 - dxx.

2
A Tax xax bymicuua y(x) anizercn nepsooSpasHoit xa dymwLIL
(), monyuaex:

Here j[%x’ 41%].“_

MiTerpupyen Kaii0e CIATACMOR N0 OTACTLHOCTI

Hanomming, wTo npi MHOMKEHMI CTENeHeil ¢ 0fMHAKOBHMA OCHO-
BANMHSMH NOKAJATEH CKIABAIOTCS, NOITOMY IPH PIICHIII Mt yIH

pamencrso
Tipmsiep 3. Haiges unterpan |

(-1
13

A TIpeoGpasyes umcautens Apo6i no dopayse «Knagpar pasioeris

1 PASRCM KRR “ICH TOTYHCHHOTO BLIpAMEHIS HA HANEHATOL:

fe aee

npusedes nodwnme-
epasnie dynryuu
cmenennony audy

dx.

ldz:

Jattan -] attax + [r0ax =

naudex unmezpas om
kasxdozo crazaenozo

TIpi maxoHemii HEKOTOPHX MHTErPATOB HEOGXORHMO Hpeasa-
PUTEBIO PeOGPAIOBATS HOAMHTErpATbYIO (YHKIMIO, PASIONS Ha
CGTaeMIe I NPUBCAS UX K CTOMCHHOMY BILZY.

TIpu usysenun myniTa 3.5 Ml C BN TOBTOPIN eie Pas ITy TeMy.
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Ta6muna wurerpason

U3 TaGrHITs: NPOUSBOANBIX 1 ONPEAENIs HEONPEEIeNHOro uiTe-
TPATA MOTYAEH CIEAVIOIYIO TABMILY HUTETPATOR.

Tabauya npoussodusix

= et

¢

(sinx)’ = cosx

(cosx)’ = ~sinx | sinedx = - cosx + €
s [T
o =2k [E—

TaGauya unmezparos

+Cmz-1
1

[ras- 2

| E———

Haiizen wnrerpais caeayiomx dymsmuit, momssyscs Tabmumedi
nurerpanon.

Tpuep 1. Hafiges obmuii nia nepaooSpasofi s pymicnsmr:

i

A1) F(x)

Tipuwep 2. Hafizex murerpaz:

1) J(zsine - 3 cosndxs

unmezpa om cyse
pasen cynne
unmezparoa

A1) [(2sine - 3 coszdx -~ [asinx dx -

2o Iy
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. —

ecau ynruun wseem nocmoannuis ‘
s snar unmezpaza

— ofsine 3 oot dx = 2cone B+ C.

TIpi HEOGXOAHMOCTH CEAYET BOCHONBIOBATECH (OPMYIAMH TPHTO-
nowerpun.

costy
D ey

popayaa daoitnozo
apzysenma
cos2a = costa - sin‘a

cos'ysin'y
Siry-cos'y

1

sy

dy = —ctgy ~tgy +C. W

PaccsoTpi HPUMCPH HPIMCHCHHS NepROOGPAINO K pemexiio
npmaagux sagas.

Tpsosep 3. M noxGpocsms peprianbio suepx c muicors 80 x,
npuaan exy nanazbiyo cxopocts 20 u/c (puc. 1.2). Mpmmmeas yexo-
pemne cpoBoanoro magemns pasusie 10 /', pumommuTe caeayIOmee
saganme.

1) Bammmze dymiuo h = A(t), YOTARARIMBAIOMYIO GABHCHNOCTE

YTH, MPOfACHNOTO MAUOM OTHOCHTETLHO JeMIH, OT BPEMEHIL.
2) Uepea xaxoe mpexs M ynaser na Bextio?

A Haitzex gymxmmo h
nyTH, NPOfACHNOTO MANOM OTHOCHTENERO e, OT Bpemer. B ma-

h(#), yeranasmusaiomyio sapuciumocTs

wansmuit moMenT spesen (¢ = 0) s Guun ma puicote 80w, T.e. h(0) =
~ 80. s mexammuecKoro cubicia MPONIBOAHOH moTyTaCH:
ot) = (1), a(t) = v'().

M noxGpomen nnepx ¢ mauabmoit cxopocTsI0 20 /e (wpn ¢ = 0),
creponatensio, v(0) = A'(0) ~ 20. Hanpanienue mowwcemus wsia
yexopente caoGoaROro nagenss mpoTHBONOROKMHL, NOYTONY & ~ — 10
g = v'(0)= W(0) = h"(0) = ~ 10. Taxci oGpagon, wst momymm cue-
Texy ypasmenmii:

1(0) = 80,
1(0) = 20,
#(0) = -10.

1
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Tlocrommuyio murerpuposamis C, onpexemnd w3 yexosus h(0) =
- 80:

5t + 20t + C,

0]

Taxiry o6pazos, b Ham-
m ueKoMyio ymicimo, omu-
cuBaomylo HoMenenie pac-
crommus or Msta 10 sewma ©

~5:0+20-0+C,~ 80=C,

80 = h(t) = ~5¢° + 20t + 80.

100

bt

\

Teucumen pevent.
Tlepeiizen = wouamese-

o speeni,

R KOTOPOTO M KoCHETC

aenui. B 1ot sowent, Koraa

M KocmeTes e, pac-

crosumte or Mmia Ao deM

6yser pasa mymio:

B(t) = -5t + 20 + 80 = 0.
Pemas xnazpatioe ypan-

nenue, noayu:

i
| \
|
|
|
i

Paccroanne ot wasa

20 sexan ()

6,472; 0)

7 T
Bpewn @)
Pue. 1.2

D = 20° - 4+ (-5) - 80 = 2000.
Vuursmas, wro ¢ > 0, uaitzen spexs:

20+ {2000

-10

,472 c.

10 magumator nepaooGpaatoit 1 Aarnoft dymkum? Hpimezune mpimicp.
tro Taxoe Heonpeaeneumll wierpar?

‘Cpopyupy{iTe TPABILIA HAXO)ACHIIA HEONPEACINIIOO MITerpaa.
‘HAIIIITe 10 NANSTE TAGTILE MHTOrPAT, BUDOIETe ITH GOPMYI.
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3.99. Buucante onpexesenmsit mirerpat:

1) Iﬂdz:

Yupazmnemna xan nostopenna
3.100. Onperemre smax: supaena:
1 m.% . 2)cos; 3) g3, 3m; 4) ctg90.
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L

Busomst paszexa
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o C T S e S D
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‘Haitgue 05BeM Tea, HOTYHHNOTO BPAIENIeN BOKPYT oci OF
purypsi, orpanusennoit yxasamsn aumwn. Clenaiite co-
omseTeTaylomuit wepres:.

1)y = 3sinz, y = sinz, 0< x < 1

2) y = Beosx, y = cosx, ,§<,<

By=2w-xy=2-x

y =,y

C moMompi0 ompexerentioro muTerpaa BHNNCINTE oOBeM:
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Aly-R

Ve nf Rax = nmtef! =

= RR*(H - 0) = xE*H .

R OH' 1.
B lwrH.
H 33 "

‘Haigute 0FHeM yCeuenHoro Kouyca, PATHYCH OCHOBAMI KOTO-
poro pass R u r, a sucora pavia H.

Haitqute ofmem maponoro cexropa paxiyea R ¢ HeRTpaTsuLI
yraon a.

T ey
1.148. Haiizure paGory, x0T0pyio HeoGXofumo copepurts,

470Gt noAATS rupIo Maccoit 16 kr ma ucory 1 3 0T noBepX-
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1.149. Tocrpofire rpagumcn xpumoft y = 2c° u mpauoii x + y = 3,
PACHOROKCHILLX B ICPBOI HETBCPTII KOOPAMHATION IACCKOCTIE,
Hajizure Touky nepeceuenss mapaGons i npaofi. Buruncante
ofvex Tera, nonyuemioro spamentien BOKpYF oci Oy Guryps,
S ———

P S S —
Spamenmasn x - 26, y - 4t, ~2 <1< 2. Toxamare, w0
P asimemn ol mpuaik sarmessmaeron = e ¥ o 8%, Ha
Jime Ben Texa, T0AYHGHHOO BpAeniex AANHOH KpiBol 30-
oy oo O

Vupamuemus s nosropems

1151, Hoxaure, wro npaxas x+7y=50 Kacaetes oxpymocT x* +
+y* = 50. Haiizure koopaunata Towstu kacam.

1152, B reomerpuueckoit nporpeceun q =, b =2, S, =254. Haii-

AuTe nepasiii wien mporpecoit 1 n.

1153, Haiigure nanGorbuiee suasenie supaxems:

1)1 - cos2a + sin2a; 2) cos2atg2a + Seos2a —
1154, Haiizure nce pememua ypasienn Jﬁtg(% :): 1. mpuma-

xexamue orpesiy [~ 7.

n

Bunoas: pastean
«IIEPBOOBPASHAS H HHTEIPAJ»

Eean aan scex ¥ ua wurepaata (a; b) unoannerea panenctso
F'(x) = f(x), 10 dymxmwmo F(x) nasusaor nepsoobpasnoi mis
| Gy () na mmepraae (a; b).
Eean bymena y - F(x) ananerca neprooSpasnofi ax dymkus
4 = f(x) na nexoropos mpowexcyrice (a3 b) o  dymama y = F(x) +
R Y P A ————
aaa dymcn y = f(x) na m0m nposesyTIe.
Jlan aw06oro x ¢ I snoecTso Bcex nepmooGpAILIX 417 dy K
= f(x) uasumawor neonpedenennwn unmezpazon or Aamuoi
[P —————

n
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Vuebuoe nagaune
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MlumsiGercon amiap AG1yxanyu

ymabaen Punar Hypaauonis
ATEBPA
Vaeuusc s 11 aacea obmeo6pasosaTensof micons
ecTeCTRIO-MATENATICCIOO HANpARTEIIA
B anyx nerax
Hacrs 1

Pegaxrop A. Hmaeyosa
Xygosecrsemnstit pegaxop A. JIykxanoa
Texuusociuli peaakrop O. Prica.tuesa
Koppexzop 0. I'oavozay
Kommorepias seperxa E. Ozypuoaol
115 051
Causo 8 naGop 26.03.2019. Tloxaucao » neusrs 25.06.2020. Gopuas 6090,
Bysara opeernan. Tewars opcernan. Taputypa «konusass. Vea. nev.. 1210
Ve uog. 2. 8,8, Tapask 6000 oka. Sanas N 5101
T00 <Kopuopasius «Arauypas, 030000, r. Arars, up. AGsusal xaa, 75.
Hoaurpadwouunar TOO «Koproparus +Azaypar. Pecnybmxa Kagaxerai, 050002,
£ Asaris, ya. M. Makavaes
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Pasuex 4. HPPALHOHAJILHBIE YPABHEHHUS
U HEPABEHCTBA

Hppayuonaavusie ypackents npuMensOMES He MOIGKO 6 NamexamuKe, Ko
4 6 Guoiozuu, Qusure, cnopme, aouayuL. B (UIUPHON KAMANLL ¢ RO
UPPALLONGAYIL020 YpasHENLS NOXNO PaCCHIMA OAUNY WaZD NPU GPAONL
Quzypucma. L1 mozo 4mot paccwumans nomuocms cpedei oumanis na:
cexoNozo, ciiopocms meaa @ meopuu omnocume:oocmu Jinumelina, unu cxo-
pocb caXo1ema, NY1LD PewLmY UPPALONABINE YpaGHeNLA.

Mppamuonansisie ypaser s Tax e, KaK ¥ HPPAIHONATLHEE THC-
18, BCTpEuAIOTER BO Beex 0BAACTAX HAYICH. M CTATKHNBAGMCS ¢ HPPA-
IUORATEHLINIE YPABHCHHSAI TPH POICHII TCOMETPHUCCKIX IAZaT, Ha-
wuman o reopens Iugparopa. Taxite YPABHEHIS BOURUKAIOT B GaAGUAX
puuswscn, xniu, Guororm u Apyrux obnacreii smamus. Tlorowy but
PHCTYaETe K 13YHEHII0 HPPAIMONATLHELX YPABHERII] 1 HEpABEHCTS —
ool ua unTepecneix Te Matemarmi. K ToMy e 970 noMoeT
BAM B PAIRITIN MATEMATINCCKOTO MAIILICHII.

Coxepmamne paszera

4.1. Mppaumonansmsie ypasuenius u cucrexs: ypasueniii.
4.2. Uppanmonansuse nepasercra.

4.1. Hppammonabuse ypasmenus 1
X eneTemnl

Haywus nyn, su:

© yanaere onpeReneHAe UPPALHOHATLHOO YPABHEHHA 1 HaywTeCH
Onpeaenars oBnacTs ero AoMyCTMIX SHaNeHH;

© HaywTech pewsaTs WPPALIOHANLHIE YPASHEHNR C NOMOLLIO B038e-
mewn s crenews;

© ChOMETE pelaTs HPPALIHOHATEHSIE YPASHEHHA € NOMOLLLIO 3aMers!
Repemerso;

© HaywNTeCh POLLIaTS CHCTEMSI HDPALHOHANLHbIX YP3BHEHAR.
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1) [hdx = kx+C; 2) [sdx=="msCone
3 Joowsaz =sinz +; 1) fainsan = —coz 403
5) jm:fx:tgx+ct D [ S———

Tocrommmsiit smocrens soscto swmecTs 3 awa mATerpaza:
a1z = a-[roax.

Uurerpan or cymwut gsyx Gymuuii paen cyne umTerpaos
ot orux pymknuit:

JUr@)+ s@dx = [ 1@z + [g@)ax.

JlBa METORa MHTETpPOBANISL METO SAMEHS HePeMERHIOi i Me-
TOA METErpHPOBAMIS 1O UACTIM.

e+ ix = L w0+ € futo = s o

Kpucoruneinoi mpaneyuei naswsactes purypa, orpammer-
nas rpadmion neoTpATeTLRO NEMpepMBOf dymenmn Y ~ f(z),
ocsi0 Ox m s x = a, x = b.

Tlromazs kpusommmeiinoi Tpanemmn, orpammemmoi rpaduIoN
pymmam y = (x), ocbio O 1 mpmbINT X ~ @, x = b, BErTCATETCS
1o dopayae S ~ F(b) - Fa).

Pasmocts, smasemmit meprooSpasofi At Aammoi dymxmmn B
TONKAX b W @ MASHBAIOT ONpedeneNNILN UNMEZPATOM OT BYmKIII

fx) un orpese. as b] w oBosmasaor max: | ek -

@opuyra Huwomona - Teatuuya: | f(x)dx = F(b)~ F(a).

Onpegeaenmuaii miTerpan mpuenzerca K pemenuio guaiicc-
KiX 384% HA HAXOKACHIE NYTH 10 3AXAKHOM CKOPOCTH 11 BLIMHCIC-
o paBorst nepeMeniofi e, Taxite ¢ HOMOIILIO OTPEACTEHHOTO
MHTErpATA MOKHO BLINHCTHTS OOLEME T

b

w
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RomEn &

Oupescacse. Ypasnenue, 6 Komopox nepesennas naxodumes
0D MaKOM KOPIA, HASHEANM UDPAYUONATLHbLN YPaGHENUEN.

TIpiaepaNis HPPANHORATLHLIX YPABHEHILI MOTYT CYACHTS YpABEHIIS

Yr-2=0,6-x-Jx=T=5x" -5

e (. N, e ——
N oo o SR A b i

Moer oasaThc, w10 NppATHORATEIE ypaRTCRILE, COREpATIE
Sibuis ovsiok Groesis mo Ko G oioda HPR A% BEASSAAT Sobe,
=tasioi, Tlovrouy Hipw pediemn AP oAb scmiro ypamoHHx 6ot
maxoasT ero obaacts gomyeruMux snavenuii (07]3).

Hanpusep, OJI3 ypassenns V6~ ~VX—7 = 5 onpegenseres cu-

6-x>0,
o e r.6. O3 com mycroo smomecToo. Cre-
g (1772 . O o

Ronaresio, Aauioe ypasewHe e uoer pemenid.

Pacexorpun eme oo ypasuemne Z-x - X—2=0. Haiizesn

OJI3 sroro ypassemns, Koopoe ompexerseTcs cueTeNOi HepavencT
2-x30,
x-250.

oanoro oneenta: (2). Tloxerantas x ~ 2 B YpABHCNIe, Mit BUUM, 170

970 w0 amseTes ero xopHe.

Pemms cuctexy, morywm, 4o OJI3 cocTonT TOIKO W3

Peuwenue uppayuonansuwx ypasuenui ¢ nomousio
Goaaedenus @ cmenens

O 3 CTAAAPTHALX NETOTOR POCIIIR HPPATHONATLIELX YPAR-
N A S S —
¥eT078 ~ ocmoforcreme o7 wppaMoNATEOCTH. B amCNOCTI OT MO
i R ——
oBxommto mataBNTACR 07 MppaORaTBocTH. Ho creAyer yieeTs, 4t0
HoaBeRcHIe o6EI SACTEf YPASHENIA D METHYIO CTememh MOWOT TP
IR ———— | RN S ——
HEOBXO/NO MPOBEPHES, MORCTARNA X B HCXOTIoE YpABRCHIE.
Tpiep 1. Pemmw ypasnenue Y —5
A Bowmesn n xmRpar ofe wacTi AamROro ypammemns, norywn
ypasnemme x* — 5 - 4. Ozciona x* ~ 9, T.e. x = 8 u x = -3. llponepy,
ABAMOTOR T MACNNHE WHCAQ POICHIANIS HCXOTHOTO ypaBHemHA.
JleficTamTe b0, TOACTAND WX B YpARNeRRE, TOTYNACM ToRACCTEA

133
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PASRER |

Tepammst na Tpex Aaax

Ha pyceron Ta xazaxexon Ha aurmiicros
Tlepsoobpasas Anramiu dymens | Antiderivative,
[re—" Aucramaaran Tndefinite integral
uzerpax wurerpan

Tlopsurerpanuas Murerpax actumaarst | Integrand

Gy Gy

Tlomsrerparsioe Turerpax acremaarss | Expression under
Pret— opeic the integral sign
Kpusommelias [Irr—— Curvilinear trapezium
rpanenus rpanenus

Onperenenmit ‘Asmcranran Definite integral
urerpaz wurerpaz

@opuyaa Huioro-

Husoron—JleiGmn

Newton-Leibniz

o~ JlekGuuna, dopuyaacss formula
Wurerpuposanie o | Borkren Integration by parts
wacra rerpanzay

‘Merox sancust Adtmaasis, Integration by

‘nepemerolt

amacTapy Tocii

substitution

£l
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V3 =5 =2 u |(-3)" -5 = 2. Taxuu obpasom, = 3 u x = -3 sErmOT-

e KopumI ypases.
Orser: +3. W

Benosunt onpeseneiie, K0Topoe Mt HayuaLH B 8-9 Kaaceax.
Onpencacuse. Ypasnenus (uepasencmea) nassisanom pasno-
CUBBNMIL, eCaU O UMM 00HO U MO He HHONECTISO KOPHC.

Tarue ypagnenus (nepasencmaa) nasweam marace Jwauaazenm-

Teopesa. Vpaonenue #[g(x)=h(x) pasnocuzsno cuemene
5 (x) = (n(x))",
h(x)>0.

Vpaanenue 3 (x) = (x) pasnocuzero ypasnenuno f(x)

Yrobsr xoxasats, uro mppammonamsnoe ypasuemue Y€ (¥) = h(x)
() = (n(x))",
h(x)>0,

elHHe APHGMETIIECKORD KOPHA. A 3 TOFO, IO TpH BOIBCTEII witc-
78 B HeveTHYIo CTemEND JHAK UHCTA COXPANSCTCA, CTCAYET PADHOCIIS-

woors, ypasmenut 7 () = £(x) u 1(x) = (g(x))""

pusiep 2. Pouns ypasuone V& = x-2.

——— { T ———

A T cnocod. Bosseness o6 Gacri ypasHemina B KBApar I samsmient
cucrey, pasmocnaLIYI0 HCXORUONY YpaDHCHIID.

xox —dxed,_ £ osxed-9
&:xiza{pzm :‘{nz(onz\.

Tlepsoe ypasuenie noayuennoit cucrenst uneer asa Kops: ¥ = 1
x = 4. Uncao x — 1 He ABACTCR KOPHEM HCXOAHOTO VPABHEHIS, T.K.
o110 e mxomu 5 OJI3. Wnco x = 4 npumazrexcur OJI3 , caexosarers-
Ho, ARAACTCA PemCHIEN YPABNCHIA.

Orser: x = 4.

IT enocos. Bosmeas ofe wacTi AQROFo ypaBHEmIS B KBAAPAT, TO-
st xmaparHoe ypannemne x* - 5x + 4 = 9. Ero xopiswn apasiores
weaa 1w 4. Tlpomepmy, YIORTCTROPSIOT it MAileHHME KOPHI ic-
XoAHOMY ypavHemIto, HOACTADMD X B 9T0 ypavHCHHE.

181
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STEMERTE! MATEWATHMEGKOR GTATHCTAKH

Pasaex 2. DJEMEHTBI MATEMATHYECKOMH
CTATHCTHEH

TepMiti «cTaTHCTHKA® NPOHCXOINT OT IATHNCKOTO cioma status,
“ro osmauer scocrosmies, «nozowenie vemeiis. Ipouecest, mpo-
Hexopsuie B IpHpofe 1 obujecrse, pasHoOBpasHM i ciowmi. C 10-
MOIbIO CTATHCTHKH, NPHMEHS KOIMGCCTBCHNME I KaYCCTHCHHbIE
METOAL AANM3A, HCCIEAOBATENI WYHAIOT NPHPOZHME H COUMATLEbIE
smnemnn. Hanpiep, iOPHCTH, COQMOTON, NCHXOIOTH COGHPAIOT it
HayuGIoT HAQOPMAMINIO, CRAJMNNYIO ¢ pecTYNHoCT:io. [l amATHIA
‘GOLIIIEX OGEMOB KOTMNECTRCHIAX AANHELX i CTATHCTHYECKOH HHPOP-
MAIIN PUMEHSIOT MaTeMaTMeckyo cratucruky. Maremarieckas
CTATHETIEA ~ 5TO PAIAET MATEMATHICHN, HOCBAMICHAL MATEMATHNCCKIN
MeTopaM cieTeMATHSAIH, 0OPAGOTIH H HCTIONLSOBANI CTATHCTHNEC-
KIHX JQHEAX /TS BAYWHbIX 1 NPAKTHYECKIX BHBOA0D. B Hamme Bpes i
oA 3 oTpACAeI HAYK, TEXHHKI, HAPOANOTO X03AHICTAA, IONHTHKI He
06X0AUTCS Bed MCMOTEIORAMILS CTATHCTINECKIIX MeTOROR. B 070 page-
e MBSl HOYWIHM HANATLEbE TOMSTIS MATEMATIECKOf CTATHCTHKI.

(1AW DTE
e LA ey
T
e e g s
e e s e s s
o e s o s o e B By
e e s pesiecs
e o b e e

Coxepmanne paszera

2.1, Tenepansuas n suBopounas cosokynmocrs. JuckpeTnas u -
TeppanLmas Tabmums wacTor. OCHOBHME WHCIOBHE XapaxTe-
pucTaicn BLbopKH.

2.2, Cramerineckie AHATPaNMbI: HOTHTON HACTOT K THCTOTPANMA.

2.3. Bufiopouiikie UlC;I0RMe XAPAKTEPHCTII CAYUANHON BeTIIIILL.

w
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11

12,

13.

2

Vpamuenus
A

Haiiure nepsooGpasiyio At Aammoit by (yersoe sagame):
1) ) = 8x's 2) flx) = 4x'; 3) f(x) = 8x + 1;
4) f(x) = - 5x; 5) f(x) = - 11 + sinx; 6) f(x) = 5x ~

. 5 8) f(x]

sax; 9) flx) = 4x* = Seosx + Tx;

. 3 Jx
10) £(x)= 55 1) 7(x) 12) 1(5)= 3%
13) f(x) = x* - 3x* + sinx; 14) f(x) = 5 ~ cosx;
15) f(x] 1 +5; 16) f(x) = 3 — 4x + sinx;
17) f(x) = 2 - 6x* + 3x; 18) f(x) = 3 + sinx;
19) f(x) = 1 - 2cosx; 20) f(x)= 42"~ 5x" + 3.

Tonssyscs popayoii

Jetdnm 220, munt,

w1

aiiguTe wiTerpats o creAyonyn: dymKILii (yoroe sagane):

1)~ 2)x 3) x%;

9 o B2t 6) —sx

Tloxanure, wro sazamnas pymnus F(x) apisercs nepsoospas-
it s ymsnun /(x):

x, £ (x)

3) F(x)

Zossrel, f@ -2t
1
4) F(y) = cosby + y, f(y) = ~Bsindy + 1;

5) Flz) f(z)






OEBPS/image/33.jpg
14,

15.

16.

17,

18.

PASRER |
Haiizure nepsooSpasiyio s creAyiomeit Gy

1) fx) = 22 - 1; 2) f(x) = 52" - 4;

3) f(x) = Tx* - Bcosx
5) f(x) = (5x - 4)%

C nOMOMLIO HPOUIBOANOI HPOBEPLTE BHNOTHENIE CIEAVIOMETD
pasercrsa:

1 j(—;]u:%m; 2) J’[Et’i;j)dx:Zx‘fi+C;

3) j[pd](xﬂ)dz:‘?fﬁnc,

HaiizuTe mmerpan o1 xammofi pymicnu, nposepuTe maienmLil
PpeayaLTaT ¢ MOMOILIO MpoMABORHOiH:

1 [« dx; 2 [rafaxs 9 [xTar.

Banomure Tabmuny.

(et |- , B

Bocerarosure pymicumo f(x) o ee ussectsoil npoussoRuoii f(x):

152+ axy 2) dx(t - 1 3@ -3
9 x(ex+4]

7 64 -
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1.9. Tomssysics TaGmuueit urerpanos, uaiipure:

B Ly 2) [(sine + cost)dx

3) [(x* - sinx)dx;

5) j[.’icnsx+ s‘;x]

1.10. Toxssyses TaGuuneii murerpazos, naiigure:

Jumz

1 [eae; o [V 3

PYELLIAE) j[asi,.,,w:%]u; ) j(m,x,";x]m

sax ;6
I

[y 38) [sdrdr+ [202 ; g) | Al

111, Haitaure nepsooSpasuyio a1 dymemt y = f(3), rpadc xovo-
poii mpoxoauT wepes oy M:

1) f(x) = 62 - 2x - 5, M(1;-6); 2) £(x) =&, M (1:1);
3) f(x) = vx + 2, M(1:1,5).

A1) JLnn Toro wrobu maiiTi nepsooGpasiyio, mpomTErpEPYEN
T e —
Fw) = [ (6x* - 23 - B)dx = 6

5x+C =

=2 -2 - 5x 4 C.

Toua M(1; ~6) npunanrenur rpaguicy dymsmma F(x), uto
osmaaer F(1) = - 6, win

2 LB -1-514+C=-6=C

Caegonaresio, F(x) = 2x° — x* ~ 5x ~2. 10
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1.12. Haitaure pymicusno y = f(x), rpausc KoTopoii mpoxoAuT wepes
oury M, ecau uanecia nponasomnas 1'(x):

1) £(x) = 22 - 1, M(2:3); 2) f(x) = 3x° - 8, M(L:2);

31 (x]

6
= ML )£ =3 - 2, ML)

2t + 1247, M(4;10).

B

B sanawax 1.13-1.16 maetes rpadmic mpomasonmoii y ~ /(x)
dymxmn y = f(z). Tocrpoiire ana napuanta rpadmica Gy
v = f(x). Tlo rpagumcy mpomanORROi maiiamTe MpOMEHYTRI BO3-
pacramus u youanus dymenmn y = f(x).

113w 14y
6
y=re@
2

1.18. Haiigure uurerpax:

B A (R

=
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1.19. Jloxasute, uto dymxmis y = F(x) anasercs neproodpaauoii Ans
Gy y = 10

1) F(x) = Tx* + Seos®3x - 2, f(x) = 352" - 15sin6x;

2) Flx) = 6x* + Bsin'2x + 5, f(x) = 24x* + 10sindx.

1.20. Busunenure mirerpar:
122

1) dz; 2) [(z+2)' (2" +2)dz.

1.21. Haiigure wuterpas, mpexsapuTersio mpeoSpasosa mogmTe-
ErEtya——

1 f(ax- 54w ax; 2

B (@.)& sars

1.22. Burmenure:
3 2t

1 [[1e = |aes 2) [e[2+1)ar.

o ( *zr‘J 2 (r+2]

1.23. Busunenure:

200 fx 108 +32+4

1) dax; 2)

Py i 2

124, Haiizume nepnooSpasmyio ans ymwrmn f(x), Tpagk Koropoit
npoxorT wepe oy Ai

1 &XZA(?T"JE)

cosx+

2) f(:

&,4(’%;25}

2
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RsmEn &

~2, me Vi=

‘paesicrso. Toarony wCo 1 e MoeT GLTS KOPHEM HCXOAHOTO Ypan-
HeHIS, er0 HASMBAIOT HOCTIOPONHUM KOPHEN.

posepra. Eoan x = 1, 10 T = P —

Bean x = 4,710 V=4-2, 1. e. V=2 - nepuoe pasencrso. Cre-
AoBATeNBHO, X = 4 ~ KOPEHS AAHHOTO ypARHEHHS.
Orser:

am

B HCKOTOpHIE UPPALONATLHLIC YPABEINLA BXOZNT HECKOTEKO KOp-
neil, cofepmamx mepenennyio x. B 5ToM ciyuae Bossefenie B cre-
HeHE NPUXORUTCH MOBTOPATE HECKOTEKO Paz.

Tpusep 3. Pemus ypasuenue 2x+ 2 - 3z -2
2x+230, -1,
3-220. =) 2 =x>
[xz-130, EN

Tlepenmmen namnoe ypasuense » puge y2x+2 =1+\8x—2. Bos-
BEUT O6C MACTIN TOTYHCHHOTO YPABNEHIA B KEAZPAT, MOTYTHM:

(Bev2) = (1+Br=Z] = 2e+2-1+ 2V B r3e-2
~ofEE

Cornacio Teopene noCIEANCe YPABHEHIE PARKOCIUILO CleAVIOMei

3-%>0, _ [rescma). N
(2V3=2) = (8- 2, l1ze-s8- ¥ 182+17-0.

A Cranaa naitzen OT[3:

—6x+x’,

Ksagpatsoe ypasuenue uneer gsa xopusa: x = 1 x = 17, Vuuru-
sas OJI3, monywim:

2 2
2, 2cxcs,
3< ‘3':;(512)" 3 2x
x-17 x-1

Orser:

115 nocaeauero npivepa b BHAMN, 40 B XoAe pemems ypabuc-
s ero OJI3 mower yrounsmocs. Eexn b nasane pememss: ypavuemsst

2

ero OZ13 onpenesntocs nepasencraos X2, To 8 Koue pemenn O3
n 2

PaBCHIR OMpEEATON ABORNIN HOPADEHCTION < <3 -

135
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2.1. Temepausmas u BHGOPOUHAS COBOKYNHOCTH.
JIMEKPETRA W MHTEPBAILHAS TAGANIb ACTOT.
OcHOBHEIE YHEIOBbIE XAPAKTEPHCTHEN BHOOPKH

Haywns nynr, su:

© yavaete onpemenenn rewepanswoi u BuiGopowHO CoBoKYMHOC-
Tei u CuoMeTE MpUBECTH MpHMEPRI;

+ Maywwmecs onpenensITs OBTewm reHepaTHO COSOKYTHOCTH 1 BbI6OpIT;

© y3HaGTe, KaK BLMMACTATS OCHOBHBIE HMCTIOBBIE XapaKTEPHCTHKH Bbi
6oprn;

© HayWTeCH PaITAMATS AWCKDETHMIE CTyNaHbIe BeTHMH 4 Henpe-
PhIBHbIE CRy-@iHIE BN, CMOMETE MPHBORATS MPHMEPS!

© aywiTecs CoCTaBMTS TaB A HACTOT K TABMALLI OTHOCHTELHSIX 4aCTOT.

2.1.1. Temepasuas u sui6opounas conoxymmocTs

Ha mpaKTiKe BOIHEKAET HeOGXOQHMOCTS HCCIEAOBANI COBOKYI-
HOCTH OTHOPOAHLIX OHEKTOR OTHOCHTEALHO HOKOTOPOTO KOTIIECTRCR-
noro npusnaxa. Hanpisep, HyJHO IPOBET HAPTHIO feTateii, is-
TOTOBZHHLX HA 5aBOZe, MSMEPHB WX JTHAY, ILIOWAL, OOBEM, Bec,
BMeCTIMOCTS 1 7.1 B TAKIX CAYIANX Ml COOHPAEN KOTIIECTBOHNbIE
Aaumsie. HHOTAA COBOKYINOCTS JANHEX OFBEKTOB IPOBEPRETCS HOTHO-
CTb10, T.e. KB OGBEKT COBOIKYIHOCTH HPOBEPIIETCA 1a HCCTeAyeMuiL
npuanat. Ho ia NPaKTHIe NDOROANTE TAKOS OBCIEOBANIE He BCETAR
B03MOHO. OCOBEINO B Cyae, KOTAA JANIAN COBOKYIHOCTS COREPMHT
odterts, GOALIIOR KOTHTECTEO OBLEKTOB, CTANOBNTCS HEBOIMOANHON TPO-
BepKa KaxAOr0 0OLexTa B oTAeALHOCTH. Hampiyep, nyers ma onpexe-
JLEHHOM SeMETLHOM YHACTKE TPEOYeTes ONPEANIITS BCXOHECTD IOCesH-
HLIX COMAH MNIGHNIE, 7.0, KOTHUECTEO TPONCHTOR NPOPOCIIIY CMS.
HeBoSMOAHO HCCIEAOBATS TOTHOCTEIO BECk SeMEILIbili VIACTOK, TpoBe-
PiB, BIOILIO A KAAAOE TOCOANHOE ceMst L HeT. B TAKIX CAYIAAX NI
Beeil COBOKYMHOCTH CTYHaiHO OTOUPAIOT OTPANMCHHOE WHCIO OOBEX-
708 11 nOABepraoT WX HyeHmIO.

[ Onpescacune. Muoxecmeo uccaedyensix o0oexmos nasssanom

| zenepansnoii cosoxynuoemuio, a cayuaino omofpanoe us zene
Ppaltbnoll cosokynHOCMU NHOMECME0 003eKMOG HAIHGGIOM GbLGO-
| pounoi cosoxynnocmuio, uau swGoproi.

B mpBefeHHOM BLIe HPHMEDE MHOKECTSO BCEX HOCCRMHIX HA
SEMETBHOM YHACTKE COMSIN NISHMI COCTABISICT FHEPATHEYIO COBO-
KYIHOCTS, A MHOCCTEO CMSH, MOCETMHLX Ha CIYHailo 0TOBpanHO
“acTH eMH, OGPASYET BHOOPKY.

r

Hgora 5 ps
pusesurre mpimveps: remepamuoii conoxymmocT 1 BHGOP-
[ e —

K]
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VPPALRCRANENAIE SPABHEVIAR  NEPABENCTER
Pusor © rpEms
o swoncno cxazat o6 OJI3 ypasmemILA, KOTOpOE COTEPAIT Ko-
pens. meernoit cremenu?

Peuwenue uppayuonazsusx ypasnenui memodox ssedenus
Noaoti nepeennoii

TIpu pemenini HPpANKONATLILX ypabHENHii 1ACTO PUMEHSTIOT Me-
703 BECACHUS HOROJ TEPEMEHHO. DTOT METOR TOIBOACT YHPOCTHTE
MPpAINOHATOS YPABHEHHE TN UPUBECTH €O K PALHONATLHOMY
ypasnenio. Ecau B cocTane MPPARNONATLHOTO YPARHHHS MMEIOTCS
10705 BMPAAEIHIS, TO A1 Cr POIICHIL HCHOALIYIOT BRCACHILE KO-
[pe—"

P — = B -2

A Bawerin, w0 ypasmente coRepHT BAANNIO 0BpATISC BHpANE-

- B2 _, . res 1
. Buogent nonyio nepesemnyio 2% oran [z = 1. He-

HOZL3YSE HOBYIO TepEMENIYI0, MepemiIIeN ANHOe YPABEHHE B BIe:

P S Y
:

Tloxcranus maiizennsie snatenns ¢ B pasencrso
JAysi HppanuONATLHLe ypaBHes

Bx-2 _,, =2 _1
2x+3 2x+8 2

Haiien pemterits noayuennbix ypasuenii:

b 2, 2
2x+3 2x+3
5 [x L

2x+3

2x+3

Hacro puecto Toro, urofu npexsapuTensio naxouTs OJI3 ypas-
HOHHS I GATeM TIPOBCPATH HATACHHAIC PONICRHA HA MPHHAATGHIOCT:
OJI3, xerwe, pems ypasuenie, TPOBEpHTS HAMACHNbE KOPHH HOACTA-
HOBKOI B ypavmemse. B namen npuMepe YOG CACTATH TAKYIO HPO-
Bepsy.

TIpoepinn, VAORACTROPSIOT Mt HAflACHNLe KOPHIN AAHHOMY ypan-
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11 xaacea mxon HAmedi CTPANE TOTPEGOBATOCK COBPATE XANIIC
o pocre yuemuion, JLis 97070 3 CYAHHO BMOPANHELX TeTEIPEX
ko uaepman pocr yuemmxos 11 xmacca. Biech MuoiecTAO
Bcex yuenmios 11 K1acca WIKO CTPARM ABISETCS TenepatbHO
comoxymiocTi0, a yuenii 11 Kaacea cayuAiiio BMOPARHEX te-

TRIDEX KO ~ BLIGOPOUOI COBOKYTHOCTEID.
[ mup P y1

Komiruectso 0GLeKTOD, NPHHARTENAIUIX MHOKECTSY, HAIHBAIOT
obvenon mnosecmaa. Hanpiusep, ccnit ua 10 000 zetazeii cayuafizo
oto6pars ans nposepxi 100 geraneit, 1o obmen BrGopi pazen 100, &
oment remepanbuoii cosoxymmocTi pasen 10 000.

2.1.2. Taauna wacror

Paccaorpis caeayiomui npivep.

epuep pupanymaet muemny B Axnomickoii ofnactu. On pe-
T MpoRECTH HeeCAORANEE RAUAHNA YAOOpeHH Ha momMmeHIe
ypowaiinocts muenmusi. C 970fi UETLIO O BHEC YAODPEHHS Ha ORHON
YIACTIe 3eMIIH, 1 He BHOCILT HHKAKIX YAOOpemIii ua BTOpOM yuacTKe.
Ho yxox sa nocesann na oomx yuacriax G oguHaKoBsii. Ocembio
(pepuep © KamAOTO B3 yHACTROB CAyHaiNO 0TOOPAT 1O 150 KOAOCHED
HUISHNIA 1 TOACTHTAT KOTHIECTBO 5ePeH B HiIX.

OTHHECTB0 SePeN B KOTOCHSIX MINCHHIIM, OTOBPANINLIX ¢ VAOGper-
Horo yuacria seseu:

677495558989 7758766707778937485108
6767568704406858774781061077797786868
74868738769760768395768797848T776686
38587674966684780774757476467T678766

7867105134 1112

Moyieniie IpHBCRCHNLIX AQNUAX B TAKOM BIe BMIMBAET CYIeCT-
BeHHLI TPYAHOCTH /LTS HCCTCAOBATEEH, HIOTOMY WTO TH AQHIME He 05-
paorass 1 He yuobus A usydemss. CYIIECTBYIOT PAsHble cnocodst
06paboTii MAHHSIX /U1 HX VHOPSIONEHHORO  HATISUHOTO HPEACTABIe-
nus. O g mix ~ coyjamme Tabamps wactor. Urou cocrasTs, Tag-
LY HACTOT, BHOHPACM 10 OAHOMY L3 KAJIOTO HC;IOBORO SHAMEHLS Bhi-
Gopiciz, 1 amuCkBACN RIGPANHLE WHCAA B NOPAAKE BoapacTauns. CocTan-
TEHIYIO TaIiM OGPASON TOCTCAOBATETLHOCTS HASBAIOT 6APUAIUONNYN
PAG0M, A KK HTENENT BAPHAIHONION P HASLIBAIOT 6ApUANMOL.

PaccyaTpiBAS AANEAE 0 KOAUNECTRE GOPOH B KOOCHAX TIICRUIH,
0T06paIILIX © YAOOPEHILX YHACTKOB SeMIN, MBI IPHXOAMM K BHBO-
Ay, 4TO KOHYECTBO depen B KaNAOM Kouocke Konebrercs of 3 0 13.
Tirax, suGopounsie suavemus pasus 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, apyrix suauewmit 5 BuGopie Her. Dra WHCIOBAT  TOCTEAOBATENE.
HOCTE B HIlieM IPUMCpE ARIACTCS GAPUGUOHAHLN PATOM, & KamAM
oAeMenT oToro paxa - ero aapuanmoii. HAuNeRLIIas BapUANTa 33cch
pamna 3 u merpeuserca 4 pasa B muBOpKe, BapHauTa 4 EeTpEuACT-
s 13 pas, sapuaira 5 - 11 pas u 1.1, [lansie BHGOPIH MOHO Hpex-
crapurs, Tabnunedi 2.1.
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2,8)+3 ‘f
i+ oas,
Vit

2(28)+3 \3(28-2

13, 52
”
52 \13

Orser:

2,8 - xopens ypasnenus.

Eemrx = 11,70 (31122, [2L1+3
2118 \3L1-

x = 1,1 - xopeus ypasenis.

.5, Te.

A;-2,8.8
PaccaoTpun eme 0fHO pemeiHe HPPAIHONATLEOTO ypaBHENIL ©
HOMOWLIO BBEACHILS HOBOI TepeMenHOfi.

Tipusiep 5. Pemme ypasmemme {{(z2) - Y57 = 2.

Allyers, ¥z-2 = u, rorza §f(x-2)°

Jlausoe ypasuenue sefenien HOBOil NepeMENHOI CBOANTCS K Kba-
ApaTHoMy ypasnemmo
w-u-2-0=u,

1, -2
Tlonysaes uppanwonamsise ypassewus 3x -2

Haitzex ux kopu:

D r-2=-1=({-2) = (-1 =x =

2 Y2 -2 (Y3

Caeaan nponepicy, y6esaexcs, 4T0 0BA KOPHA YAORICTROPAIOT Ho-
xonmomy ypasmemo.
Orser: 15 34. W

Cucmens uppayuonansusx ypasnenui

Jlas pemenits CHCTEM, B KOTOPbe BXOAAT HPPALNONATLHLE Ypas-
HeHiS, IPHMENSIOT Te e METOZH, WTO i /UIS POIIeHIs APYTHX CHOTeN
(MeTOA NOACTANOBICH, MTOA CIOWEHIS, METOR BRCACHI HOBOFl mepe-
menoii). Paccworpm: npisep.

Tpuep 6. Pemus cnereny ypasueniii

K9
e y—VE+ -2 =2

A OJ[3 gannoii cucresss ypasmennii onpeaeasercs mepasencTbaNI
x> 0uy > 0. Cuawana mpeo6pasyem BTOpOC VPRRNEUHE CHOTEML:

17
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PASRENZ

Komrmeor. Bapna-
wosepenn (3[4 (5| 6|7 |8 [0 10|n|12|1s] wommn
o
= Gonen
acroma | 4 | 13| 11 |28 | 46 |27 |14 | 4 [ 1 | 1|1 | suopen
] panen 150

Taauna 2.1. KOTI40eTH0 30pes B KOT0ChSX MueHMIL,
T T —

Ecau sapuanta ¥, b 5HGOpKe HOBTOPACTCS 1, PA3, TO WHCIO 1, Ha-
awBaioT wacmomoti BapUATL X,.

Oupencacnnc. Bapuayuonnsiis psd ~ pad, s komopox no cmene-
Hu Go3pacmanus conocmasen GapuarmuL u coomaememaywuLe

B namen npunepe wacrora sapuants: 5 pasua 11, wacrora sapu-
anTit 6 panna 28, uactora sapuanTht 7 pamma 46 1 T.1. CyMMa uacToT
Beex sapuant pasia 0Gveay BuGopicH. ECuit cocTasuTs Tagmuny, 5 nep-
B0 CTPOKE KOTOPOil SATHCATS B HOpAAKE BOSPACTAINNS BAPHANTH, &
BO_BTOPOii CTPOKE - COOTHETCTAYIOWIIE M MACTOTL, TO HOAYNEHIYIO
TAGAUILY HASMBAIOT TACILYEH YACMIOM GAPUAKUONHOZ0 padd, WA ma-
Gaugeqs acmom. Tabnuma wactor wseer cxexyiomui BUA:

— napuawTit Gopi x x x,
Tabauna 2.2, TaGauna wactor

P Pode G Py b

Hitie NDBCACHS AANHEIC 0 KOMIMECTRE 3CPEH B KOTOCAX
e, OTOGpaNILIX ¢ HeYAOGpenHoro yacTia sesmu. TIo orine
QLM COCTABLTE TAGAMILY HACTOT 1 CPABHHTE PE3ABTAT C Tal-
nuniedi 2.1

1656564649536854686567465286565
554446756755648537536475657576754
755566567586867663768334476564573
776774665676346637676866664766538

| 67686766684486626573 1]

JlonoTuuTe LI 9IeKTPORMELE PecYPCHT

http://ourmath.ru/articles/tablitsa-i-diagramma-
na-excel-legko.html
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NP 5 Y AP RIGUINY Ry -0 N
(] (4 - )2 0.

Baean ofosnauenne X - |§ = u, noayuns xmaapaTioe ypaenne

- u - 2 = 0, xopwun xoToporo smasmoTes wiena 2 u ~1. Cregona-

ronssy JE = =2 mm fE =\ w1 Tamne oipason, gmmsma on-
i ypasuoAnS pus oGk Coso LA SRS EaceE:

{J}+J§:z, {z&:m‘
di=n_|l2-
{&+J§:g,: {zf:v, -
-y 2i -9

Haiizennse pemens nxonar 5 OJI3.
Orner:

PaSorpipyma
Toxaure, wTo CACAYIOMAR CHCTENS UNCET CRURCTRCHIOC Pe-
wenne u uaiizure ero:

{mw

1) Kaxosa OI3 cucrensi?
2) Kaxoit 5808 w00 cxexars us OJ137
3) Uemy panno pememne cnctens?
4) Ecan Gt OJIB YPABHERIA HAXOXMAACK HA HEKOTOPOM HHCAO-
BOM MpOMEIKYTRe, CKOMEKO pememil Hyexa But cHeTEMA?
Obocnyiire oaetsa.

Jlalire onpeAe N MPPAIMOATLEOTO ypaBHES.
Kax onpeseseres ofaacts onyCTHLX aatentl HPPALHONATLIO-
10 ypasious?

OmiimIiTe AITOpUT! peIHEHIA NPAINONATLOT YPANIENIA C TONMO-
k1o BoaBeRCHA B CTenCH.

Omuuiire MeTox mBeeiuA HOBOIL KiepeMeNHoll TPt PeleNLI Uppa-
HOHAILHORD ypaBHEIL.

pauens

4.1, Pemure yerno ypasuentre:

PR 3 Jx ¥ -
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Hexoropsie aammbie nozesuo mpecrasiaTs s mpomentax. B Ta-
KoM Cayuae HOALSYIOTCS MAGAUed OMMOCUMEIbWNT 4aCmOM.
ECIn 4acTota papHanTsi ¥, paBHa n, a OGheM BHOOPKH paven 1, To

ornomenwe . masusanor omnocumeasnoii vacmomoi: sapuantir. Ba-

Memnn B TaGAHIe 2.2, YACTOTM N OTHOCHTCTMC ACTOTM, HOAY-
wan madauuy omuocumeasnux wacmom. Ecn oTHocRTeTSEyIO ac-
701y napuanTL yumocHTS K8 100, TO NOTYIN NPONEHTRYIO 400 970
BapiauTit B coctane BuGopiir. Hampmuep, TabInia oTHOCHTETLHL
HACTOT BAPHANNONINOTO PAZA ATA KOTIICCTEA GEPEI B KOTOCKAX, COB-
A S A N S ——
umma 2.3). Bicch mpoueNTHAR ZOTA BAPHARTH § B BMGOPKe pasma
2

2L 100% = 18% .
150

Foauveor
50 acpon 3
wosoonax |3 | 4[5 |6 [ 7|8 |9 |10 |n]12]1s |8

Ormocn.
emsan | s || e far (| o |||
T50 |50 | 150 | 150 | 150 | 150 | 150 | T80 | 150 | 150 | 50

‘Tamuna 2.3. KOTISCCTHO J0pei B KOTOCKSX MCHMIL,
[ ——

TaGruya ommuocumebnbx wacmom maeer caeAyIOmL B

Ocuomusie uncaoBLIe XapaKTepHCTHIN BHGOPKI

Jlas wccnenosamus BHEOPKH HOALIYIOTCS CIEAYIOUUNI €@ HCTO-
BAIMI XADAKTEPUCTHKAMH: PAIMAX BMOOPII, MOXA f MCAUAHA BHGOD-
K, BEGOpouas cpepws. Ml HANATH WX OYYCHHE B NPEAMAVIEX
xnacoax. HANOMHIM 11X ONpexeIeHIs.

Onpencacne. Pasnocms newdy nauborbuiun u Hausensuux
SHQUEHUANU GGPUAHM HAEGIOM PAIMAXOM GWOOPKU U 0003HG
warwm Gyxaoi R.

]





OEBPS/image/288.jpg
12

14,

15,

16,

47,

aamen s
Onpegemre, xaroe 13 ypasemis smaseTes MPPAHONATLIL:
Dx+ =2 2) T =1+x;

3y +9 9 Vr-1-3.

Onpegemre, swaseres am wneno x, Kopuex ypasmeuns?
Dr-2=\2-x., x4

2 Er-r=2, 5= %

8) Iz =—Tvz. %,

Haitgure OJI3 ypasenius:

1) Br+l-Jr+d= 2) Jx-T+8=V5-x;
3) 2-3x+Bx+5=1; HVrr2eVEeT =5,
OnpeaemiTe, NpH KAKIX JHANCHISX MepeMeRHOfi BuTOTHICTCR
‘pasencrso:

1) Jr-d-Jxrd=

165 2) Jx(r-1)=voxi-x.

Pemire ypavuerie ¢ HOMOIISIO BOIBEAEHI 00IX er0 waCTeil B

1V +19 =105 2) " -28
3) \B1-x" =53 4) Yx-9

HaiizuTe pelenite ypasHemIts ¢ IOMOILIO BOSBEAEIIS B CTene)
i npoBEpLTe PeayLTAT TPApIICCKIM CTIOCOBOM:

1) xFl=z-1; 2) x+2re3 =
3) Br-1=x-2; 4) 3+\Br+1

A1) rofs maiima pemente
ypamemun VF+1 = x~1 rpa-
Gurseexme merogon, myx-
0 mocTpoiTs rpadiit dyk-
muit y=Eel wy - x -1
» madim aGenneey Towkn
nepecenems. B
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PASRENZ

Hanpuep, paswax SHOOPKI /I KOTIMECTSA SEPEH B KOTOCHIX
neHHIM, COBPANNLIX ¢ YAOGPEHNOTo yuacTka ey, pases R ~ 13 —
~3-10.

Oupecacine. Modod ewGopku naswsawom nauGosee wacmo
acmpevatouyioca aapuanmy eeiopru. Moxy oSoasataor Mo,

‘Hanpuep, M0aa BHOOPKI 15 KOTHTECTEA SEPEH B KOTOCHX mille-
HuI, 0TOGPAMNLX ¢ YAOGPeRIOTO yuacTka sewu, pasua 7. B cauon
Jeste, KOTOCKS ¢ KOAUNECTEOM Seper, PABHbIN T, BCTPETILTICE B BHOOP-
Ke 47 pas. Tlo cpabHeNIIo ¢ APYTHMH BAPHAHTAMH BHOOPKH 9TO Hai-
Gonuitee xomrecTRo NoBTopeniii. Mo REIGOPIIL He BCCTAA OIPEACT-
eres OqHOSHAURO, T.K. ABe 1 GOJee BAPHANTH BHGOPKN MOTYT MMETD
OAUHAKOBbIE HACTOTB ¢ CAMBIN GOTBIINN SHANCHHEM.

JlonoamNTe b LI 9TCKTPORMELE PecYPCLT

http://ourmath.ru/articles/kak-nayti-modu-
‘neskolykih-tchisel-ispolyzuya-excel.html

Oupescacise. Cpednee apudmemuseckoe suaenuis 6woopKU Ha-
suisanm ewGopounsLa cpedun u ofosnavaom X .

- _cymua scex onewenTon uGopKir

Haiizen BLG0pOTIOe CpENee ATS KOTUNECTA SEPOH B KOTOCHIX
eHHIM, COBPANNLIX ¢ YAOBPERHOTO yuacTKa desmi. [l oToro ca-
a7 O BCE DTEMCITH BHOOPIIL, A SATEM PAVIEIIN HA KOTHTECT-
80 o7evenToR. KOAMNECTRO 216MEHTOR B BLBOPKe (065eM BLBOPIH) Pa-
sen 150:

eyaNa Beex 97eMeNTOR BHGODKN 6474714+, 44411412
ToameoTRo aneNenToR |~ T50

Jlns mubopore ¢ Gommmme ofewow mmCRCNIE BHGOPOTHOTD
cpeariero cranosires saTpyTens. TI0ITONY TP paCTETe HYAHO
nomaoRaTIeR TAGTIICH wacTOT:

San 3444134511
>n 150

Urax, BHGOPOUIOE CpEAee AT KOTHUECTEA SEPEN B KOTOCHIX Tille-
UG, COBPAREALX ¢ YAOBPRHOTO YIACTKA 26N, PaBKo 6,85.

ESERESL

K
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1.25. Menonusys: TpuroHoNeTpieckue GOPNYIM, BLUCTHT:

1 [t 2) Jeg'xdx;
o] sinxdz

1.y
4 [lanfay.
s e s N A L

UpEsed S

1.26. Mss mOAGpoCIIIH BEPTHKATLEO BBEDX C BMCOTH 2 M,
npuxas exy HAuATBEYIO cxopocTs 6 /c. IIpHEMMAR yeKope-
mue cpoSoAnoro nazemus pasmse 10 w/c*, BumomTe Cre-
ayiomee sazame:

* samumre pymmmo A(f), ONPEREATOMYIO SABRCHMOCTS, Pac-
CrOsmIs Mexy MM W seniei T BpeNer;

* oupexeiTe, Hepes KaKoe BPeMS MY YIAACT Ha GEMIIO.

* BLNECINTE, HA KAKYIO BHCOTY NORHMMTCH M.

1.27. Burnexure:

R
LI R
=TT o fE Pl Eﬁf{“u

1.28. Haiiaure gymcumio y = f(x), yAoBIeTBOpMOmYO creAyIOmEMY
yesosuo:

A 2 (e8] des

 7(x) 9) = 1

2) 1) = 6, /(1) = 2, f(-1)

8) f7(x) =122 + 2, yronoit xoApHIERT KacaTeTLHO, HPO-
xommmeli wepes Touxy ¢ KoopaunaToi (1;1), paver 3.

D700 et 1 1 st et
uxy dynxuwmm y = f(x).

cosyx —sin

= tg"2x — cosba;

=
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c

1.30% Haitzure neprooGpasnyio a1 bymicuun y = f(x), rpaduk koto-

1.31,

1.32,

1.33.

1.34.

1.35.

=

Poit npoxopuT uepes Touiy M:

cosz, ccau x < 0,

v fla)= {‘ comz 0, MO0
1 cemn x <1,

2) f(x)={1 M (4;0).

eemn x 31,

A 1) Urobu ompesemms mepaooSpasyIo 418 dymKIE,
madizen neonpeencmmbit muTerpan:

cos xdx mpn x <0,
F(x)= P ® N

{!a..“c, npw x <0,
J1dx mpn +50

x+C, mpu x30.

Tousa M(0;0) npusagnencu rpagpuicy pymscnu F(x). 910

oaauaer F(0) = 0, {'i"o”:’ ':{ i
0+c, -0 c,-o.

s

. P [T <o
0oy S | mpm w30,

- Hanuumre ypasnemue spusoii, npoxozsmeds sepes oy M(0; 7),
ecan yrroBoii KodpuIenT KacaTebHOf, nPoBeACHNOI B M0G0

o wpusofi, pasen (3.
prsoit, p: =

. Hamumure ypasuenie kpusoit, mpoxopsmeii sepes rowy M(2;1),
ecan iaBecTHO, wTo yr0B0il KOXpILHENT KACATE L0 B 11060
Touxe kpumoii pagen: 1) abcmicee TOUKE KACAHHS; 2) KEAAPATY
abenucet TousH Kacami.

. Hammmnre ypasienie xacaemsioff, rpaduic KoTopoit mpoxozur
wepea rowy M(231), ecun Kacazenunas b a1060fi Touke KpuB0i
napassensia ocn aberuce.

. Hamumure ypasuemse xacatexsioii, mpoxogameii depes Touiy
M(2:1), ecan usmectio, 4TO KacaTebHAR, NpOBExENHAT B M0G0
Touse ganmoii KpuBOii, cocTasser ¢ 0cki0 abemce yrox B 450,

. Jlna Tean ofmoBpeNento maTMEAIOT mpEMOmMReiOE ABINCNHE
3 oamofi 70wk B oamow manpantenmn. CKOpOCTS MEpBOTO Texa
panna v(t) — = 3t* - 6, a cxopocTs BToporo pavma v(f) — 10f +
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+ 20. Hepe KaKoe BENSE I HA KAKOM PACCTOMNIN OT HAYATEHOF
mousca Tena nerperaTea? (CKOPOCTS HAMEPACTCSR B 3/C).

UIpRLIESR St b

1.86. Teno maccofi 10 xr nammaer Awaratses nog Aciicramest
et F = 6H. Haiizure saxon apwkeinia Texa, ecit » nawas-
Huii MoMERT BpeMeI (f-0) OO HAXOFNAOCH B HANATE KOOPAN-
A Jnsn roro wrobut ompeseTs saxon Ammemus Tena S(t), -
e yexopemie.

.
e e
o saony A

a=v(®) = vft) = [ad

5(0)=[ot)at = J‘(gz + c)m

B moment mpemer { = 0 Tel0 HAXOAIIOCh B HAYATE KOODAI-
mar, orcioma

5(0)=0=2.0°+C,-0+C, =0=C,
10 b

2eicim

Caegonarensio, S(1
2 Bl

1.37. Buucora somymenra «Baiizepercs 5 r. Hyp-Cyxran nxe-
cte ¢ dymamentox coctanazer 105 x. C axoit nawaTLnOf
€KOpoCTAIO Hazo SAmyCTHTI meTapaY pefiepuepia, wroGu fo-
ermus o70ii macor? Macey cuapaza Az eiiepaepia oo
ne yunTsars. (¢ = 10 /¢

L
1.38. Bepuo i, wro nepnooGpasHan /s mestKoil HeweTnoil pymimn
smasercs weriodi (ymxunueii? Moueny? M maoSopor, Byaer it
HepBooGpasHas fU1s M0G0 HeTHOf (pymIcH HeweTHO Gy
eii? TloATnepAMB OTSETH MpHMEpaNS, CAetaiiTe BHBOA.
Vnpamuewus s nosropems
1.39. Haiizure npoussogmyio (ymin:

2y o 082

1y = (- 1F- sing;

B
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3) y = arctg(x + 1); 4)y = (& - 20+ 3) - sin2x.

140, Hamsnre ypasmente xacarensrioit 5 rpaguiy Gymkw f(x),
nposesenoft » Towke ¢ aGemnceolt x,
xo1
DRIC ey
¢ ocuio abemnee;
2) fx) = (7 - 32", %, — TowKa nepeceserntia rpaguKa Gy
e npmwoit y 1

\ x, — 7ouka nepeceuenis rpadixa (ynxuIn

3) f(x) (4 + 3), x, — TouKa nepeceuenna rpaduKa pynKLI
© npamoit y = ~1;

0 =T 22

1.41. Peummre ypasuenie:

1) 2c0sx - Btgx; 2) VBsindx = Zcose-sinds .

1.2. Meroxu murerpuposamis

Haysun nymer, i mayuurecs:

© MHTErpHPORATS METOROM 3aMEHSI NEPEMEHHON;
© MHTErPAPOBATS METOROM HHTSTPHPOREHHA N0 UACTAM.

1

Hurerpuposamue MeTonom samenst nepesemnuoit

Manmssit werog ocnosan wa mpaste nbeperposaIs C oo
v,

Teopesa. Mycms sadana caoxnas pynuua y = f&(0), 2de
=) 0 = 2(0) - Ouspepenuupyexse gy, u awnonzemen
pasencmeo [ f(x)dx = Fx) + C.

Tosda cripasedauao cacdynusee pasencmaos

Ineen- g at - fro ax |, m

Jlasasn Gopyy7a Ha IPAKTHKE NPUMEHACTCH CICAYIOMIM 06paI0N:

[#(2() e (x)dx = L u=e(x),

u = ¢'(x)dx|

Jrwau=F)..., = Fle)+c.

Ecan 5 oroii dopuyae caenams mumeitnyio aaveny u(x) - kx + b, 7o,
yuwrsmas w/(x) = k. moxysm panencrso

2
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]l(nxw)n:%mnb)w, @

T.e. 0CTATONHO pasAeAuTS HepBOOGpASHYI0 1A YrAOBO KoddPHIenT
unedinofi Gynxs.

Tpusiep 1. Haiizes neppooSpasmyio Ans caeayiomeii dymems:

1) f(x) = cos(\Bx+3); 2 /(x]:‘3715 2
3) f(x)=85-2x; P /(x]:z!,..[akg]nxut_

A1) f(x)=cos(y5x +3), saces k= 5. Mpnuemns dopuyay (2),
sonyunn F(#) = Jpain((5r+3)C.
1
2) F(x) = = Cnasana nepemmmen xamyto Gymiao » sz

f(s) = (-5% + 8. Vaurssnas, wro k= - 5, moryuu:
4 71]175“3)" se=—L1 _ic
8 3051

15— 2x , anecs k = - 2. Cegosarensiio,

S ez r0-—Boa) +C.

2

]
2

1 fx)= 25,..(31 -z

Tpiep 2.

="

1:+3,‘/?¢::j[ﬁ+a:%]¢,:

:?+2r;+0:§ -3y +2fx-3y +c.®

)
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18,

19,

4.10.

411

112,

413,

414

4.15.

1o

Peunure ypasneune:

1) 2r-T-x=-1; 2) Jr+dxr-a=23

3) Br-1+x+4=6; 4 3Jr-T+11=2¢.

Peunre ypasneune:

B N e ] 2) Jx+2=y2x-3;

g -B=x-2; e breB=x

Pemnre crereny ypasmemuii:

N {M Sy -2,
245 + 84 = 845

% {& +ay =545,
55 - 25 = 5.

Pemmre ypasuenie:

1) FTIET6 =65 2
3 8 _ mvas 4) Jx 2w = 2x

k-2

x+1

Pemurre ypasmemie, Abax st BIBEA B cTenens obe ero wacTI:
1 \5+¥x+3=3; 2) Wt —16+x=2;
3) 18- Yr+10 = 4; -5 -=1,

Peumire ypasuenie, qBaab 5038eAs B cTemems 0fe ero wacTi:

1) Jx-3=1+Jx-4; 2) Jx+2-Jx-6=2;
8) 24 10-x = V22 -x 5 4 VT2 -3 = I6+x.

Peumure cucreny ypasuenii:
) [Vor -8 Byra =10,
43y + 4 506+ x = 6.

Penire ypasuenius MeTOA0M BIeeHIS HOBOH nepeMERHOi:

1) 8-6-4r3; 2) Yrrl+2xe1-3;
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SMEWERTE WATEATHEGKOR CTATHCTHR

JlonoamuTe s e 21eKTpORILLE pecypest

http://ourmath.ru/articles/vtchislyaem-srednee-
znatehenie-neskolykih-tchisel.html

Onpencacine. Sanuwen 6ce saemenmy owbopsu e nopsde’|
&ospacmanus @ eude wucaoaozo pada. Ecau ofven GuGopku aas-
emcs newemubM WUCAOM, MO 31eMENM, PacROONEH NN & cepedu:
e pada, nameaemes awbopounoti meduanoii. Ecau roauveemeo
AeMeHMOG GLIGOPKI AGIREMCA MEMHbLH WUCION, MO GOOPOUHOIL
Meduanoil naswsawm cpedee apumemutecroe Ioyx saeNeHMOS,

pacnoaoxcenninx  cepedune pada. Meduany ofosnauanm Me.

€ yaobpemsoro yuaeria aesan oToSpano 150 MUICHHMHAIX KoTo-
CheR, 709TOMY, EOTH PACHIOJOANTE DICMEHTH BMBOPKI B BOIPACTAIO-
men nopsasce, BuGOpouHOI MeAuAHOl GyAeT cpeiee apupMeTHTECKOe
5-ro 1 T6-ro aneenTon:

Meguana geaur suGopiy ua ase pasusie wacrs. Hanpiusep, ecrn
Me/MANA KOTHYECTSA GAILIOB, MOAYHEHHBIX VHCHUKAMI KIACC 32 KOT-
poasiyio paGory, pasia 15, 10 570 osuauaet, 4T0 1o K paiireii Mepe 10T0-
Buia kaacea naGpana ue Meusime 15 Ganton. Meanasa spasetes oxuoi
3 TONESMMX CTATHCTHYECKHX XaAKTCPHCTHK, 0COGENHO B CIYSasX,
KOTZa APYTHE XAPAKTEPHCTHIH He AQIOT HOAHALX CBeAEHIi O BHGOPKe.

JlonoTuuTe LML 9TeKTPORMELE PecyPCLT

http://ourmath.ru/articles/vtchislenie-median-
neskolykih-tchisel.html

K,

Podore B rpIwS

Moayncn abmeit 2.4, naiiaure passax mGopar, maGo-

postoe cpoee, uoay u MeaanY.

e g e e s |o|we]o
Sacroma =, T [ [ (o[ w1
Tabanta 2.4, Koietectao aepo » Korocun muors,

L oroSpasx ¢ neyospooro yiaoTia sexn

50
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2)

2515

JBrel

=2x-12; 4) Vr+3-VBr-1=\Br-2.

3) Vrrl-vo-

417 Penmrre ypansemme:
1) Vr+2-V2r-3=Ax+7; 2) Vr+Vr-8=3(x-1);
3 FrT eV T=JBr1; ) JixeB- A2 XL,

4.18. Pemure ypanneiiie MeTOX0M BRCACHI HORO TepeMEHIO

DETEe 25 A xedroxe9

Va-x

$6) 20 +3x -3+ V22" +3x+9 =30,

3 VEox+

4
2—x+3
5) x*-3r+Vx" —3x+5

46) Ilnn pemerus ypanems 2x°+3x -~ 3+ V2 1 8x+ 9 = 30

7

smeaen nonyio mepenemnyio Y = V2 +3%+9,y>0, Torza 22+

9, 1t HCXOZHOE YpABEHIe MOMNO JANHCATS B BUAC:
~3+y-30.
v +y-42-0,

S—
v {y >0,

xBazpatHoe ypasuenie ueer

>0, >0,
MR RR

-6,
v y=6""

p——

Bepiexcs « npesciedt nepeneniofi: V2 +31+9 =6, 2x' +3x+
+9-36, 2¢° +3x-27=0, 1= 3, x, = - 4,5.

Orser: ~4,5; 3.

4.19. Pemure ypanneiie ¢ NOMOIBIO PASTOAKEHIA 1A MEOKUTENI:

s (o

Bre5 (1

1w
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2.1,

2.2,

PASRENZ

L. Uro raxoe resepatkax conokymocTs?
| tro nagsmaior buGopiol
3. B e 3KIIONACTeS OCHOBHAR e MATMATIICCKOH CTATHCTHRH?
4. W10 but momMMICT 1108 0GOMON TeHCPAILHON COBOKYIIOCTIL (i~
Gopi?
5. Uro Taxoe sapuanra nuGopii? Kai cocrapiseres Tabumma wacror
(ornocuresix uacton)?

Vnpamuens
A

B caeayiomes npivepe onpejeuTe 0fen reepanLuoil coso-
seymuocTi 1 sGopi (pic 2.1).

© Jlun usysenns pacupexenenis rerkosix astonooweit 5 Ka-
SaXCTANe HCCTEAOBATEN PELILIIH PACCMOTPETS AQHILIE O IETKO-
uax aproMobusnx 5 Manructayckoit, AnmaTuncxoii # Bocrouso-
Kasaxcrancioit obnactsix.

© Jlus nposepii MOTOpoB aBTOMOGHIEH, JKCIIyATHPYEMLIX G0-
stee 10 zer, uccaexosatean pemni 0ToGpaTh aToNoGu M Ha-
Guincxoit obacTir.

Hannste o koauvecmee aezkossix asmoxoGueil (a edunuax)
ha cenmatpy 2016 .

Toore | Memes [ 0750 [ 0r e | Bomee 10

ner Taer | 10aer | aer
Fasaxeran T 853 705|622 546|301 282|750 054] T 264 640]
[Answommmeran | 177 467]  zasos|  1e612] 16 1ad] 110 aag]
Runobmuoan | 156 581 G0 511] 19 83i[ 12w 72 7or
Aaarmmcran toTo1z] o 0s] g az] raos| w0 vog]
[Arupayeras iios0o] s sir| icota] iises| 0]
aK0 Tison] rois| Tes0r] Traw0] sreer
atzonan Ts0c00] w0 oes| 11300] 1iere] Teitem
aposawuncran | 251 717 51 174] 26061 23087 188063
Focranaicxsn | 176900 72 980[ 16 015] _11918] 101901
uomaopumerss| 100566 15 575] _ oois| poir| raeis
Manncrayoras | 110 103 i 601] Toes2] Toovo] _ho5ai
oKD ] IR N T Y ] PN
Mussomperas | 150 265] 15 402] tosi1] toera| 116307
w0 To027s| 0008 12 ebo] T4 4zs| s,
) 06 312] i wei] 2ri07] esma] oo
Hyp Cyaman t6 451 ratoi] sstor] ssisi|  ooair
[Rnars 163 671] w0 swz| Tzs7o] o 7as] Bon a1y
[Mowsowsmmccne | 21 628] s 187  dos1] 2s0s| 5 oso]
o ywasan pornon | 057077 70 745] _T1555] 9515|1100
Mevowmms: £C MHD PR

B 7eucnie 13 Aueil yuuTe s BOT JAMICH 0 KOTIECTR YICHUKOR,
e mocemanx sasTist. BLI HOTYHEND CICAVIOIHE PesyIbTa.
74 632788355766 4. Haitaure ubopounoe cpex
Hee, pashax BHGOPKH, MOZY i MEHAIY, NOSCHNTE WX CMBIC.

s
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+(3x+4) V86X ~25

65
3) {4z +5)(8x-2) =dx+5;
1) JBr-1)(4x+8) =8x-1.
4.20. Pemmre cucreny ypanmemuii:

){m»ﬁﬂ, ZI{W—E.

B

4.21. Pemure cucreny ypasuemuii:

By—2x 4
R -0yl VT=5x =5- J5x 3y,
1) v 3y-2x 2)

85t st fueaily= iy 28y -1 B =3y

VEar =4,

c

4.22. He peman ypasnemne VX =5+ 4 =

om0 Re mueer pemenit.

, obwacuue, moteMy

4.23% Pemure ypabuernite ¢ NOMOILIO BHIeTENI HOTHOTO KBAAPATA:

DVE —dx+4 -V —6x+9 =o' ~2e 415
2) V' ra-dx+r 19 6x=

4.24. Pemure ypasuemre Vx—4a+16 -2Vx—2a+4+x =0 5 aa-

BicumocTH 0T aHatCHITE NApANETDA d.

A Mepemmmen: ypasweme » size

fe—da+16+x =2x—2a+4.

Bogses 00e HACTH STOTO YPABHEINS B KBAAPAT, NOAYHIM:

240416+ 2/F\F 4G 10 - 4x-8a+16 , wan
VEETTav 16 - x-2a-

Chosa BoSBEZeN B KBApAT OBe MACTH NOCTEANEro ypABNEHI:

12
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23.

24.

25.

26,

s

s renepansiofi cosokymizocTi napIetena ubopia:
12,1,3,3,4,5,4,4,3,5,2,2,3,4,3,1,5,4,2,3
2)4,3,4,4,6,6,7,8,7.6,5,5,3, 56,8, 5,3, 4,6.

Jlas aamioi puiGopx: 1) maiauTe obmen BiGopKi; 2) naiizuze
pasaax mGoprcs, puGopowHOE cpeAnce, MORY, MeAHARY; 3) coc-
Tapsre TaGauny sactor.

U3 resepansuoii cosoxymocT ussaetena subopia: 5, 3, 7, 10,
5,5,2,10,7,2,7,7,4,2, 4.

1) coctapure mapuamsoNuAi pax BMGopKi; 2) Hafigure oBmen
H OCHOBHMC WHCTORME XAPAKTEPHCTHKH BMOOPKI; 3) CocTamTe
mabmy wactor.

Tlo peaymsraray onpoca 50 yuemmxon 11 K1accoR HoRYHENS c1e-
ayiomue aauiie o paasepe ux o6ysi: 40, 38, 38, 39, 36, 42, 41,
37,37, 39, 39, 40, 41, 40, 40, 39, 42,40, 39, 38, 39, 40, 39, 40,
36,35, 41, 41, 36, 42, 37, 40, 39, 38, 41, 38, 42, 42, 37, 35, 41,
36, 38, 39, 40, 40, 38, 30, 37, 41. Haiigure ob%ex 1t BapHauTs
‘BbIGOpKH, COCTABLTE TAGAMILY HACTOT M TAGHILY OTHOCHTETBHLX

A1) Tlo yeronumo sanass obmen putGopicn paser 50.
2) B xog¢ onpoca nabmoza L creAyIOUME SRAUEHIS ParNEpa
obyu : 35, 36, 37, 38, 39, 40, 41, 42. Bru wmcna ABATOTCH
sapuasTait suGopii.

3) Buncunaoc, wro 35-i passiep obymn noca 2 yemia, 36-7i
4 yuemna, 37-i - 5 yuemmxon, 38 - 7 yuemuxos, 39.i - 10
yaemuxcon, 40-i - 10 ysemmos, 41-i - 7 ysemuxon, 42-i - 5 ye-
mnop. CrexoBaTeTbo0, TABAMNA HACTOT WAMEET CACAVIOITE B

x — paowep obysu | 85 | 36 | 57 [ 88 [ 39 [ 40 | 41 [ 42
wacrora 2 4|5 70|07 |5

4) UroBH mOMYWHTE TABIHILY OTHOCHTELHEIX HACTOT, HAZO PAS-
AeAUTE Bee WHCTA B CTPOIE YACTOT A 06LeM BHOOPIN, PABHLL
50. Mosyum:

_— paswep obysu | 85 | 36 [ 87| 38 [ 39 [40 | 41 [ 42

7,750 0,04[0,08[0,1]0,14]02 [0.2]0,14 ] 0.1

sacrora n
B

Jlas TOXO 4TOGH BHSCHATS, CKOBO BPEMEHN WIKOTLHIKH Tpa-
74T A AOPOTY 0T Z0MA A0 MKOALL, GELT TPOBEACH OnpOC 60 yie-
mazcon mxomsr. Moxyumn eaeayiomue gammuke (5 MumyTax):

12115 16 8 10 17 25 34 42 18 24 18 45 33 38 45 40 3 20 12 10
10 27 16 37 45 15 16 26 32 35 8 14 18 15 27 19 32 6 12 14 20
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Onpeaein, npH KAKKX SHAUEHILIX HAPANETPA @ OTO ypaBHe-
e myeer pemenite. L% 9T0F0 NOACTARIM BNECTO X BLPAe-

V& 160 +64 - 2Ja* ~8a+16 + Va* =0,
(a-8f -2{a=4)" +Va* =0,
fa~8]~2|a 4| [a] =0.

UroBu pemmTi ypaBHemie, COXEPAAIES MO, PACCMOTPIM
4 npomesyTKA, B KOTOPHX BMPAEHHS HOJ SHAKOM MOAYL
HMeI0T cooTBeTCTBYIOMME SHAIH:

Puc. 4.2

Eexu a<0,70 8-a- 2(1-a)-a=0, 0 - 0. Crexonarensio,
npn a<0 gammoe ypanmemue meer pemenite.

Eean 0 <a<4,108-a-24-a+a=0a=0 Hork
0 < a < 4, 7o ypanmenme ne mecer pemenii.
Ecnm4<a<8,108-a-2a-4)+a#0, .. ypasnenne ne
macer pemennii,

B 8<a<e,70a-8-2a+8+a=0,0=0.

4.25% Pemure ypavuene:

1) oos” 0,55~ 65030, 5 +8 - i cos? 0.5~ 12608055 +9

2) (sin3x - 4)° +9—6sin3x+sin’ 3x = 6.
A \flcos0,5x 3 - |[[20050,5x ~8)" = 1= |e0s0,5x 3| -

~eos0,5x -3~ 1.
“Iroi PACKPAITI MOAY.Th, ONCHIM BMPACHHE NOA MOAYICN.
T -1 € cos0,5x < 1 nonyus ~4 < cos0,5x - 3 < -2, caeao-
sanemino, [c0s0,5x ~ 8] = 3~ cos 0,5x. Amatorsrumo, [2¢0s0,5% ~

13
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2.8

29,

PASRENZ

10 16 14 28 31 21 25 8 32 46 14 15 20 18 8 10 25 22. Haitauze
‘B1G0pOUHOE CpeIee (¢ OMOUILIO KATHKYTOPa) i MEAHARY, TIO-

Hlaua Tabmuna wactor puGopicir. Haiiqute ofmem subopii, mi-
Goposnoe cpemsee, Moay 1 Memmany.

1)
] 1[5 [9 [
", 0 |14 ] 6
2)
5 ] o s 5 10
n T2 | s |42

B peaynrate 40 neansucnvuix HabmoexIil HeKoTOpoit BT
i 6LLTH HOAYHENL CIEXYIOUIe ABHHbe:
10,13,10,9,9,12,12,6,7,9,8,9, 11,9, 14, 13,9, 8, 8, 7,10,
10,11, 11, 11, 12,8, 7, 9, 10,14, 13, 8, 10, 9, 7, 10, 9, 8, 12.
Jlan aamsoft puopicr: 1) HAIANTE OCHOBNEE THCIOBLE XAPAKTe-
PUCTHIN; 2) COCTABLTE TAGANILY OTHOCHTEIBIBIX HACTOT.

&
Bubopxa coctont ua 30 aaeMenton. Cpeaiee IHAUCHIE MePBLX

10 onenenos paswo 15,7, a cpenee suauenie ocrapunxcs 20
saementon ~ 14,3. Haiigure suGopotoe cpeuee.

2.10. Ackap BHIONHIT CeMB TECTORIX IAZANI, KAKA0E HI KOTOPELX

cocrout us 12 sagad. Ba KAAIVIO BEPHO POWCNHYIO SAZATY A0-
Gapasiercst 1 Gamwt. On ysuain pesyIbTATH ITH H3 COMI TECTOB:
9,5, 7,9 u 10 Gamion. Ackap CHPOCHA yuuTens O pesyasTaTaX
OCTABIIINXCS ABYX TeCTOR. YHNTeNh OTRETILL, WTO MOZA BCEX Pe-
syauratos Ackapa pasia 9 Gaxian, a cpemsee suatenue ~ 8 Ga-
o ey PaBikl PeaYILTATH OCTARLINXCH ABYX TECTOR?

2.2, Cramwermueckue auarpammsr:
HOMrOH wACTOT W rHCTOrpAMMA

Hayuun nyar, s

© COMeTe PasNATS AUCKPETHEIE K HEMPEPHIBHSIE CryaHIe Berii-

© HaywTeCh CTPOWTS NOMTOH UACTOT C MOMOLLEIO TaBMMLSI HACTOT H
TaBnutet oTHOGHTRSHBIX HaCTOT;

8
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VPPALORARGHUIE JPRBHENR 1 HEPRBEHCTEA

Taxim 06pagos, Aauioe ypanKenie sammes 8 auAe 3 - c0s0,5x—
=8+ 20080,5 = 1 = cos0,5x = 1 = x = dan, n < Z.

Orser: dun, nc Z. W

4.26%. Haiigure sce suauemis mapaserpa d, IpW KOTOPBIX cHTeMa

‘ypasmenuit
2,

v -xtr2x+8y+15

e x0T Gux oAHO pemene.

4.2. Hppaumonasusie nepasencrsa

Msysus mymicr, B HAYSHTECD pEUIATH HPPANHOHATLHIE Hepaser-
crsa creayommx Buz0B:

o 2@ > a, wff(@) <a
o @ > § @ <a.
Teopesa. ITpu aossedenuu obeus wacmeis uppauuonaronoso ne-

Ppasencmaa & Hevemnuyio cmenens nOAYNGEMES HEPAGEHCMED, PAGHO-
cunvioe dannony nepasencmay.

Tipusiep 1. Pemmns nepasencrso

A Yantsnas, wro noxasatems xopus mesermuii, moxysmm OJI8:
x#0. Ecan st noanesiew 5 ky6 o6 uacTi nepapencTsa, o ero anax me

wanenures. Tonyums nepasescrso 1. 1, xoropoe pemnn sero-
o mizepsaon.
FALIPR I AELE S L)

Haiizen suauemits x, ps KOTOpLIX
meTens MM GHAMEHATETh APOGH B
eBofi uacTH HepABeHCTRA PABER HYIO:

1
1, x = 0. 91 mowsn pasbusaor
o P

I
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* yawacre, KaK crpouTs wiTepsansHyio Tabmy HacToT;
© HaywHTeCh CTPONTS FUETOrPaMMY € NOMOLLSIO WHTEPRASHON TaBrH-
usrvacror.

1. Hoanrou wacror

Cayraiinoi sexununoii (CB) maswnawor semwamny, KoTopas b pe-
aynuTate omua mpmmmaeT To maN muoe wcnoBoe anatenue. Hanpu-
Mep, i MOXGpACHBAMNT HTPATHRON KOCTI MOCT DHTACTS JHATeHTE
o7 0mOTo %0 mecTH, NOYTONY HCNO PHTABIINX OIKOD ABATETCA CTY-
waiinoit sexmunoft, a wncna 1, 2, 3, 4, 5, 6 ABaTOTCR SHAvEHHML
oToii cayaiinoit pexmenmL PasTitaior X8a piga CIyuai L nemrTn:
Acxpernue n nenpepummste. Ecxu muonecrno anasenuii CB anasetes
Koneumsin, 1 nce anatenstsn CB MOAHO ICpERyMEpOBATS, TO Tazas ne-
wmma nassmactes Guexpemnoi caywaiinoi seauwnunoi. Ko auck-
peTHbe CayAfiNBe BETHMIL NOTYT IPHENMATS TOTLKO ¢ H30AMpODAL-
Hbes GRATCRI, TO HEMPEPBONIE CAYNQINBLE CEAUNLNE PUHINAIOT
Bee amaRENAs M HEKOTOPOFO THCTOBOTO MPOMENYTIA.

B xariecTne mpmaepa ANCKPOTIO BTN MOKHO IPHBECTH TPUMED
naxoncenis KomwiecTsa MORCH. X KOMIICCTRO Ml HINCPACN ¢ IOMO-
Ime10 HATypaTbHLIX SCen 1,2,3, ... 70 «HIOIMOBANNDIC THCTA, T.C. B
AGEIIOM CTYaC MBI e MOPKEN, £ NPHNCPY, BISTH THCIO MEAAY HCTAMI |
12,7, e, MCA0 1,5, TAK KAK HET TAKOFO IORSITISI KAX «TOTTOPA TeA0BEKAY -
Bropoit npnep ACKpeTHOfi cAyNaiNOfi menMIMML — KomwIECTRO Hab-
panmurx Ganzon b pesyabTate TecTuponamms. Tar, VISR NOCT Hab-
paTs 4 wam 5 GanIOD, HO KOMIECTEO GATTOD He MOWET BT papmLN
smcny meway wncxawi 4 u 5, . e. wneao 4,002. B xasectne npuvepa
HempepuBROi ¢TyuaARO BeTHAMNL MOFHO BISTH pocT yuemKoD. JLus
mooro mena meay 150 o u 170 cw majigeres yuemims  Taxunt po-
Ccrom. B gammos cywae MmOAeCTRO SmaNemmi coySanO DemIIIL HE
smeeer paspmon.

Pedom & Py e
TlpueauTe HpIMEP ANCKPOTHAIX 1 HOMPEpMBNLX caysaii-
AL BT 13 NORCOAHEBROI A,

Ecan 06TeKToN HCCIEI0BAMAS ABIACTCS AMCKPETHAS DETMIINA, TO
HOTYeHNLIC RANMNE MOARO MPEACTABHTE TPADITIECKI € HOMOMBIO TO-

Jlns mocTpOCHIS MOAMFONA SACTOT WA OCH AGCWACE OTRIBAMBAIOT
BapANT DMGOPIK, A A OCH OPAWAT - COOTDETCTDYIOWE W uaC-
omit. Monuzonox wacmom magwacTes oMamas, KONIAMI OTPEIKOD
KOTOpOIi ABTRIOTCA TOWIH (%,3 1,), (X5 1), -vvy (x5 1,). C HOMOMEIO 0TI~
Foma waCTOT MOSIO MOTYITE HpeXCTABACHIE 0 TON, 1O KaKOMY JaKomy
PACTpEXENCIE DMEMENTEL BHGOPIH, A TAKKE HA OCHOBE CTATHCTHNCCKAX
cpemmx aenas onpeaenemmsie muomw. Momsaysce Tabmmmeii nactor

s





OEBPS/image/49.jpg
/" TereooERAAR W WRTETPAR

Tipuiep 3.

piiep 4.

A Jointsas = oin's sinva

[ (1-cor'scons - ~cosx+ X s c.m

1.2.2. Merox unterpuponanis: mo wactn

Tiyers u(x) u v(x) - Andepenmupyensie dymxmwmn. Tuddepenmmar
npomaBeRemAs THX (pyRKINI BHHCATETER Mo CACAVIOmER GopMyIE:
d(uw) = udv + vdu

AR 08 SRR pASeRESR, OB
jm? o

i 5 amne] o s o G oA T G

ittt o[t & 6 o esmreme gt
o e Tt i

Fado - o - oa.
i A G oot AR
O b Lo 8

oKaswBacren npore A1 UNTerpUpOBANI. BLIICICRNE HATETpATA TO
oTOfi (OpMYe HATLIRAIOT METOROM UNMeE2PUPOGANIA 1O NACMAN.

Tipuiep 5.

Tipuiep 6.

A frainzae -

xcosx - [ (~cosx)dx = —xcosy +siny +C. W

x, dv = cos3xdx)|
1

A fxcosseds singads -

|du = dx,0 = Zsin3x

x 1
Zsinax+ cosdx + C.
3 B L]

a0
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1.43.

144,

1.45.

1.46.

EX=n

1. Hamuunire OpMyy, 10 KOTOPOIi NOXHO BINHCIITS MITETPAs MeTO-
AOM GaMCH HepEMENOM, HORCHITE Co CUME.

2. Hamsumiere Qopayy, 10 KOFOPOIl MO0 BLYHCAITS HITOrPAT MeTO-
AOM HHTCTPHPOBAIIL O HACTAN, HOACHUTE GC CICA.

Ynpamnenna
A

Haitzure nepsooGpasiyio As ymsiii f(x), IPOXOAIIYIO Hepes
yKasamiylo na rpague ToKy:
1) f(x) = 2x - 1; 2) f(x) = 20x - 1).

Tpmseensn popwyay [ f(kx +5)dx - %F(hx +b)+C, maiture
serpas o creayiome pymi:

/) - 10cos9x; 2 fx) - Toindxi 3) f(2) = (22 - B
40 = (Tx - 95 5) f(x) = Zeosdzi  6) f(x) = (Bx - )

DIt B0 @ D5 9= 1+ cosdn

Buuncante murerpan:

1 [@re2ydn 2 j(%fn)'dx; 3 qu:%n” 0 [
Burmeare wrerpan:

yfe-oxyax 2 [+ soran 9 js[%u

dx
[T

Buuncante murerpan:

) _(m?g; T jmn[%l]n; 3) [sin(3 - 42y
1) Jcos(ax - 2ydxs 5 jm‘:ﬁ: 6 [m,&%‘):

7 [ 3cos3xds.
a
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1.47. Vicazure nepaoodpasiyio ans dymkmmi f (2).

‘BuiGopiTe HOPROOOPAIHYIO K3 HPEATORCHILIX,

2| oymma sapuairon
x 5 c
1) =75 - =
= Beosx - 3 12 -8x4C T*?tulX73xOC
2 |fw=sw 4| Zeiaic seoxec
fx) y
5 (5x - 4)" (5x-4)"
s =G| Zeoaxice |GV | G o
2 B 20
oy ~Teinz - EFUP BTy -
o [f0=Tinte =] ey pic e 49005 - 6
5 |70 ~10cos0x | uinox 90sin0s ¢ | Deowtesc

1.48. TIpuyeisa (HOpMYIIE HOMIUKEHIS CTOMERH, NAHANTe HATErpaT:

1 [eostrax;  2) [sinrax;  8) [sinaxdr; 1) [eost2vax.

A'3) Tipeobpasyes mogmmrerpanbuyIo (ymKmImo ¢ MONOWbIO
(POPMYTHI MOMNCHHS CTememH, 3aTeM HAACM HETErpa oT
Ka#czoro caaraenoro:

Jeint2xde - 31 costx)ax = Lfax

sindx+C. W

1.49. TIpeoGpasosas HOANTErPATLHOE BHPANEHHE, BHIHCIITE HITe-

rpan:
1) [ (cos's - sin‘epiz; 2) [tex + 1yx;
3) [ (ctetx + Dz 4) [ cosx sinvdsx.
1.50%, Hpustennn sterox mrerprposaric mo sacrs, maiurre mmerpa
1 [ xcoszax;  2) [ xsin2edx; 8) [ xcos2xdx.
B
1.51. Haiizune ofmuni s mepmooSpasmofi xu dhymicamt f (x):
1 3 osin(3-20)+5;

Cos® (4% 1)
a2
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EX=n

4

2) f(x) wE D

+Beos(7-4x)-2

Vupocris nogsmTerpariyio pyniimo, naiiguTe MuTErpaI:

oo 5 in 2 Jors
2) [ sin2x sinbrdx;

8) [ cosax cosbxdx;

1) [ sindx cos3rdx;

9 Jazeos( - Jin( T

A 4) TIpeoGpaayes HOXMHTEIPATLHOE BMPAAENNE C HOMOIILIO
smecrioft mase popatyast sinc cosf = 1 (sinfa + ) +sin(a ~ ).

Barew, yunTusas, T0 wHTErpAX OT CyMMI ABYX (ymKi pa-
Ben cyMe uRTerpaos, noxywH:

4) [sintz cosgud - [Leintx + sinx)ax - [ L ointaaz

cosTx _cosx
2

[ oin wax = - +c.m

153,

Buuncaute murerpan:

1 j(nij'u;

5 I ﬂx’dx

ax'dx

& ‘Iu B33

a
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1.54%, Haiizure miTerpas MeTozon samerst mepenemiofi:

1) Jr(x o+ 1) dr; 2) [(2x + 1)Jx—Bdx;
z W
3 dx; B dx -
e i
J O N T i Y [ RE PN
le=t+5
:U;«ﬁ+22;\/;:“J(75)5’~J(75+22!Z*‘:)‘/X75+C_.

1,55, Buusneaure nuzerpa, BHOpAR HOAXOATIAL MeTOx:
1) [x(2x - 3pdx; 2) [2(1 - 20ydx;
3)_[“”‘ dx; o[22,

A [E 2 dcm

1.56. Haiizure nurerpax erogon

1) [oosx{sinrdsx ;
3 jﬁu:

1.57. Buvmenue mirerpan:
1) [ sinexd; "

2)

4

2)

3 (S 9

P —

sinxyeosxdx ;

weet,

cosPxdx;

i,

A1) [sin’ xdx = [sinx-sin®

xdx = [sinx- (1~ cos® x)dx =

osx = t, —sinxdx = dt| = [0~ )t = [(* -t = -t +C =
cosx+C. MW
1,58+, Hailanre mimerpas MeTofon samemst mepenenmoi:
x+8 = =
1 [ s B retad] 3‘—[(,,1;‘”'

(8x—a)F
a
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HCA0BYIO0 Och 1A TP MATepBana. ONpEREaIN SHAKE eB0i HACTIH HO-
CeAHEro HEPARGHCTRA A KAAOM N3 HHTCPRATOR (e, pitc. 4.3).
1

E)u(o; b)-H

omser:

Teopema. Ecau of tacmu uppayuonaisiozo nepacencmea aos-
ecmu @ uemiyI0 cmenens, Mo NOAYIUMES HEPAGEHEM G0, PABHOCU
HOe ucxoBHOMY, MOALKO 6 mox CAYuGe, ecau ofe wacmu ucxodHOZ0
Hepagencmea neompuyamensi.

Ilyers mOKaATeIh KOPISA, BXOARNIETO B HEPARGHCTRD, ABITCTCH
“teTmsia. UroBki pemtTh MPPANUORATLNO HEPARCHCTEO BUAL

4ffx)>a,

HCOBXOAINO PACCHOTPETS BCC BOIMOKHAE ONAVCHNA THCTA d, T.¢. ero
seoTpgaTebRLe 1 OTpHKATeTbNLe anatenns (pic. 4.4). Ecxu 20
0 corracio Teopexe, BOIBEAR 0Be ACTH YPABHCHHS B COOTRCTCTRYID.
Iy weTiyIo cTemem, M MOTYWIHN paBHOCHTBHOE HEpABEHCTDO f(x) >
> a*. Ecan e a < 0, To, yUNTHBAS, 10 MOTKOPERIOS BMPAKEHHC
OO BUTI, HCOTPHNATENLULIN, B KATCCTRE PUICHHS HCABCHCTEA
pHIINACH €ro 06AGCTS AOTYCTHMIX SnatenIii: f(x) > 0.

a>0, a=0,
x) > a* fx) > 0

Puc. 4.4

Ipiep 2. Pemus nepanencrso Y5x—4>2.

A OBe macmn gamioro mepavenCTSA HEOTPHIATETLIML, TOJTONY CO-
FACHO TeOEXME MBI MORCES BODBECTI KX B eTREPTYI0 CTemets. lonynne
panmociaLHoe uepasercTso 5x — 4 > 16. Pemms ero, monyume: x > 4.

Orser: [4; +x). W

Teneps. aceMOTPIM HPPANUONATENOE HEPARCHCTRO BHAL

(x)<a-
Cxesa pemeiis 970ro HCPABCHCTEA B JABHCHNOCTH OT BOIMOIELX 30a-
wewnit wmena a moxasama ma pucymie 4.5. Eenn a0, 7o nepasen-
780 e MMCET pemCRT, T.K. APHONCTIECKIT KOpEIh e MORCT BuTL
Menme ovpunaTeasioro wneaa. Ecai e a > 0, 0, BOIBOR 066 AT
HEPABEHCTRA B COOTHETCTRYIOMYIO MeTHYIO cTemems it yuutumas OJ(3,
Ty paBNOCITLEYIO cuCTEMY HepaBCHCTE:

w051t 15
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PASRENZ

A KOMMHECTEA Sepen B MIIEHINHLX KOTOCHSX, OTOGPANIAX ¢ YA05-
'DEHHOTO YHACTIA 3eMUIH, TOCTPOIN HIOTHTO HACTOT (NOYKHO BOCHOT30-
satses npuiciagoi mporpasioit Microsoft Excel).

TIOATON HACTOT /U151 KOANECTHA SCPH B NIICHMIILIX KOTOCHILX,
P R —

50 6
10

30

Hncrorst

20

10

o
3 4 5 6 T 8 9 10 I 12 B

KomrmecTao depei B ML Kon0CHX.

Honusonon omocumensuous wacmom wasmmacres sowanas, kou-
s orpeakon woropoit smasores ou (,; ™).

Hoerpoms noauron osmocimexssex sacror (¢ nosomsio Microsoft
Excel) i ocuose TGMHIL OTIOCHTSAMAIX 480TOT ATA KomiGCTIA
Sepen B MiIGHMGHLX KOOCbAX, OTOBPANLX ¢ AOGPOMOTO yHacTA

Toauron ormocuTeaLusx wacror

031

010 0.09

03 0,01 0,01 0,01

Omiocmensisie wacToTs

3 4 5 6 T 8 9 10 1 12 13

KomruecTso depei B MICHHIHIAX KoR0CHX

8
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/PR OR AR HLE VPRBREAR  HEPRBERCTEA

{WPO,

a<o, a>0,
e pemeu [Nz))o»
f(x) <a®
Pue. 4.5

Tpiesiep 3. Pemme nepanencrao V3% +2 < 4.
AOBe swacTu EpaBEHCTDA HEOTPHKATE LA HOYTOMY COPAACHO TEope-
M@ Mt MOKeM Bo3BCCTH X B KBAAPAT. VanTiARas OJIB, HOTYN panio-
2
o220, _ 7773
ser2cis T | 11

ennnyio creresy nepasencrs: {

Orsen: [%;AE)A-

L. Cipopeyaupyiize Teopexst 06 HPPAIHONATLIALX HEPABOHCTAX.
2. Haueprume cxeny peimenz UppaiONATEHOTO HEpABEHCTRA, CORCP-
Stamero Kopeis ¢ dernu noazaresex. Tosciue cxeny.

pauens

A
4.27. Pemure yeriio nepasencrso:

1) Jx =2 2)Jr <8 3 Jr 0 4 V<L

4.28. Pemure uppauuonansioe nepanerctso:

1) VI-x<2; 2) Jx-3<5 3)Ex+823; 4) Jrib<4.

4.29. Haitaure onacrs onpegexeniis (ymiiun:

ny 4 0;

1
Nrerrery
2) y=Vax et o1,

I
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SMEWERTE WATEATHEGKOR CTATHCTHR

JlonoanuTeasuse aneRTPORNELE Pecypest

PaBorm B r

pyLu

Tonsoyacs raGmumeii wacror s Kommsecrsa sepen » me-
HSLX KOAOCHTX, OTOBPANILX ¢ HEYAOBPEHNOTO YIACTKA SeNAN
(rabmuma 2.4), mocpofire momwron wactor 1 momron oTHOCH-

e

en padon

Depuep mpummacr muewy » Awsommexoll obnacri. Kaueorso
YPOKAN NGNS OUEHIBACTOA KOTICCTAOM epell B KoI0CkAX. Depyep
DewiL npomceTi HceneAORANME BANANA YAOSPHI B HOBMILEHHE YDO-
skaltioor muems. C oToll UeALI0 0N Biee YAOOPEHILH KA OAHON VACTIC
Seatu, I me BHOCILI WNKAKIIX yXoOpeHIL HA BTOPON VHACTIe, OANAKO ON
OZMHAKOHO YXIKMBA 90 TOCOBANH Ha 00OKX YIACTICAX.

Flaysias gauli PagAe:, Bl 10 AANMAN BHOPOK MIICHITIIX KOAOCHeD
© OGO, VHACTICOR 36ML1I, BLMICAILII CTATUCTINNECK e XaPAKTOPHCTIIC ofe-
1 B110pOK. Tereps HOABOXEM HTOTH, HPOBEAR CPABHMTENbHLLH ANATLD.

Cramno. | Pesvabrar | Pesyabrar
s | a1 ypoman | xux ypocan
26 | mectie? | ¢ yaoopemno- | ¢ meyaoGpen- | Amaams, mmoss
ro yunerica | Horo yuactia
pueriika | o sewn
Paawax xonmicorsa sepen
Paanax ‘yaoSpemioro yacra o~
1| sutopicu 20 i e, auauur, aue0 depe &
Kooce yseuaock moc-
0 mpierot yOBpo.
‘Cpeaes nteio sepen nie-
MUY KOT0CLAX. © YAOD-
peunnoro yuscria senur pas-
Buo- 10 6,85, 5 70 Bpess Kk ¢
2| pomoe 6,85 563 | meymoSpemmoro yuacria —
cpeanee 5,68, 7.0. npunecitie y106-
pewdli woxer yemwrs,
KoIICTHO J0pest B KOT0H
ua 1,22,

6
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4.30.

431,

432,

4.33.

434,

4.35.

RsmEn &

Pemite HPAINONATLHOE HEPARCHCTRO, NPEABAPHTETLHO BELC-
B, HMeeT i oHO pemens:

1) 4B3-5x > 23 2) {3-5x <-2:
3 Ve rr-6>-25 4 Jx-zs4.
Pemre nepasescrao:

Hi-arca -2 >3

Pemire npparonasoe nepaveRCTO:

1 |z +3)(4x+5) <65 2) (z-2)(2x+3) >3;
3) e -z <VEi 4 fox - >-5.
B

PemiTe HEARGHCTRO METOZOM HHTEPRATOR:

-2 .5 2)
3v6 T

1)

-

2x

3) 3;::>1; PR N R
Peuture nepasencrao:

1) et -4 > B2 2) Yo r1>x1s
3) Y rBrea < orad.

Pemire nepasericTso, ofe HACT KOTOPOFO SBASIOTCA HPPAIIO-
asmusn supazcennmr, TIpn pemenin nosayiiTech cxenoi,
npuseenof na pucynKe 4.6.

1) 2f3x+1>3Jx —x+6; 2) YBr-10>6-x;

3) Jx-1>2x" -8x-5; 4 Vr-Teyri+1,

1) > olx)
3

{:‘1X|> (=)
o(x)>0

Puc. 4.6
7
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PAsmEn2

Meuana

“Boiee nonoRI KoAoeke
© yrobpemoro yaactia co-
Jepixar Gonee 7 aepen, &
Soiee nozoni Koocke:

© meyaoBpesoro yaeria
conepakar e Gonce 6 depest.

Moga

Tipusencune yaoopenl
yBeamupaer w0 aepex
B Gommmerse Kotockes
c60T.

Emesvanrs vaspoaes ¢ neyaoiDesner

o
o8

Hacrora

Koamtecrso acpes 3 Kotocssx

Tabmana 2.5. TIOAHIOHS SACTOT 415 KOTIHECTEA 30PN B NUICHITHIX K-
10k, COOPAHILEX ¢ HEYAOSPOWHOTO i YOGPEHHOO YHACTKOB JewTit

4

S Amervai nasoeass  yaetpeanrs

Koautectso sepen s xozocsax

2.2.2. Tucrorpasa

Tlonyuennsie B X0ze HCCACAORAMNS CAYHAINLX BN BLBOPOT-
Hble GHAUEHIA MOTYT NPURUMATE TI0BHE JHANCHIA 13 HEKOTOPOTO WiC-
tomoro mpomesicyrxa. Taxie cAYURNbE BETIMNL HAJLBAIOT Hempe-
PwanwAU cAY QNG M senununary. B CIYIATX, KOTAA HCCICAVOMA
CAyuAfiA REIINEA ABAACTCR HONPEPMBHON, ILTH BHOOPKA COTOPHUT
Otteits, GOTBIIO KOTIHECTEO HTIEMENTOB, CTAHOBITCS HEBOSMOMNIMbIN HC-
HOTLIOBAIE NOTHTONOB HACTOT /15 MOy emHs HHpopMan. B Takux

cayuanx npuMensior uTepBaTLHL
BApHANHORHALT PAX I rUCTORpANMY.
Hanpiyep, pocr yuerikos 11 x1acea
MOeT npuHmMATS TI0GMe SHAte,
cxanen, mexay 140 e m 200 o
He uaiieres avyx yuemuios ¢ a6-
COMOTHO OAMHAKOBLIM POCTOM, PO-
cry Kamgoro ommerboro yuemmia
MOET CoOTBOTCTROBATE OTXETEHAR
sapuanta. Ouewino, 4T ucCIEAO-
Banue TaxuX BMGOPOUNHX AGHHBIX
© moMomMO bapHamHOHOTO PsAd

Tucrorpassea

Her npovesymon
ey erorddam

“lucaoaae amwvsmna

Puc. 2.2
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Il// VPPALORARGHLIE JPRBHENR 1 HEPRBEHCTEA

4.36. Varuas anasn obeux uacTefl HpABCHCTEA, € TOMOITLIO CXEMA,
npuBeaciofi na pic. 4.7, HARANTe PLICHNA UPPALNONATLHOD
nepasemctza:

HT-2x>x-2;  2) B-Zx>6r-1;
3 sxe1; ay x+4)(x+3)>6-x

76 > 0(x)
[m(x))ﬂ, {w'xj< o,
1()> 6% (x) 1(x)>0
Pue 47

T Zx>x-2

Dr-270 Hx-2<0
2c>(x-2), x-2<0,
7-2:50

sedes — e (it
- (*w‘l;/:i) ‘ )

4.37. Pemmure NpPanuONATLEOC HEPABENCTRO, HONOTEAYS CXEMY, TPI-
Beaennymo ua pucynke 4.8.

1 Br-o <d-x; 2) Jx+6l<x+5;
3) Vo' —3r+2<5-x.

) <o(x)
0
0(x)>0,
1(x)=0,
1) <9 (x)

Puc. 4.8
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SMEWERTE WATEMATHECKOR CTATHCTHR

“acTOT He AacT myHLX pesyauraros. Bjeck momomssyercs Apyroit
noaxoa. Beck NpOMEXYTOR auANCHit BMBOPKI PAIGHBAIOT HA PABEbIC
wrepyanss. Hanpisep, IPOMENYTOK SHAMEHI POCTA HEHHKOS MEK-
Ay 140 cx u 200 ca mosio paspenurs ma npomescyri 140-150 e,
151-160 cxe 1 7.1, (puc. 2.2). B KauecTse 4acTOTH, cOOTBETCTBYIOME
KaMOMY WITEPBATY, NPHEHMAIOT KOJUYECTSO YHEHHKOS, POCT KOTO-
PAIX MpHHIMACT GHANeHIIe 3 AAHOTO MATCPRATA.

o
Onpencace. HUmepsaasnua 6apuayuonnss paoon nass
sawom maauyy, codepacauyio unmepsai snavenuis ciyuainol
Geaunun, pacnoosennse & Gospacmanuiexn nopadie, u coom
Gememaynouue acmomet nonadanui: @ kazxdeil u3 HUX IHAUCHUIL
cayuaiinoir ceununst.

Hurepran 55 [x, ;)

Hactora

Jlas Toro wroGu cocramuTs unTepBanBH BApRAHOMNLIE Pt
HYAHO BMTOTHNTE CACAVIOIE JARANNT.

© Ompeneauts xommiecrno uwrepsanos pasGuenus. [lin 370ro
o0 pocHoxsIoBaTECH dopuy0ii Crepceca: K = log,n + 1,
A 7 ofnen BbopKIL.

Bamenanue. Tousrne norapua o woysmn » T-u pasgenc.
Bro HANCHHC MOHO MPHSAWKENHO DHNNCANTS ¢ HOMOWSIO
KanbkyasTOpa.

* Onpeacaums, mupuny xancroro urepsana. Jlun ororo pasmax
DGopKR CACAYET PadAeTHTS M KOMwIECTSO HuTepDanon K
HafiTH KoL TOMKH MHTCPRATOR.

© Tlocunrars xomriccTo amauemiii caywaiinofi BeTHIL, mHo-
naBmIX b KA AL HUTEPBAT, 1 SANONMATS TAGAMY.

7017 HAOGpANCHILA HHTEPBATLHOTO BAPHANIONIORD PAAR TPHMEI-
107 THCTOpAMMY, IpEACTARAIOIYIO Cofoil CTyCRNATYIO BIIYDY, Co-
CTOAMYI0 N3 MPANOYTOALIIKOR, OCHOBANIA KOTOPHX PABNL WIPUHE
unrepnazon [x,; x, ,, ), a ncora ~ wacrore N, (puc. 2.2). Ticrorpas-
Mt 715 HenpepBHE CB e HMCIOT TPOMNYTIOR MEAAY CTOTGHAMI,
& aan qucicperax CB ¢ odes GBI 0GLeNOM BHCOPII TICTOTpAN.
b HI0BPAKAION ¢ MPOMERYTIANI NEHAY CTOIOHAMN.

omommreamte anexrpommIe pecypet
hitps:/ /wiww.youtube.com /watch?v~EEAZQRAFITE faagis
https://statanaliz.info/excel/diagrammy/ WEe]

gistogramma-chastot-v-excel-2016/ B
[t

s
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V¥ 8xr2<5-x

5-x>0 5-x<0,
< -3x+230, o
¥ -8x+2< (1)

4.38. Pemure uppanionasioe nepanencTso:

1 B3> 2) JFFI8>24x;
3) VExes<xs 4 YET<x-1

5) J2x—x* <5-ux: 6) V' +3xx <2e+1.

(1
4.39. Peutirre NppAINONATLIOE HEPARCHCTEO C© HAPAMETPOM:

1 Yrrazz; 2) Vo +a* 3-3x;

3) Jr-az2x+1; 4 Yasx'—x<a.
4.40%. Pemmite MppANHONATLHOC HEPARCHCTRO, COACAIEE MOXYTS:

2) Jix 5> fe-1;

3) & —af] > A2

yupannemns nas nosropemns
4.41. Haiigure nponanoanyio dymcmmn y — (x° - 2x + 3) - sinZx.
4.42. Hamummre ypapente xacarembmoit x rpamiy pymcmm /(-

_xi-8x+2
X

5 Touxe ¢ abemuceoii x, = 1.

1o






OEBPS/image/207.jpg
PasmEn2

Tipiscep 1. Ha ypoke dUAKyTbTyps HOMEPILTH UCTANIIIO, KOTO-
Pyio mpobeman Kamawii no 30 yuenmon xacca oa 1 . Morye-
ust cneayiomme peaymsratss (5 werpax): 244,6; 245,1; 248,0; 248,8;
250,05 251,1; 251,2; 253,9; 254,5; 254,6; 255,9; 257,0; 260,6; 262,
262,9; 263,13 263,2; 264,3; 264,4; 265,0; 265,5: 265,6; 266,5; 267,45
269.7; 270,5 270,7; 212,9; 275,6; 277.5.

Ha ocHORe NPUBSACHHLY AAHNALX COCTABIM MNTCRATLHLE BapHA-
oI P T MOCTPOM THCTOTpAMMNY.

A JLns moCTpOCHIS MITEPBATLORO BAPHANMONNOTO PAAA AT Aa-
Hoit nisbopic nogcuuTaCN KomwIeeTRO MTepRANOR: K ~ log,30 + 1~ 6.
Hamvensmee 3 onavenmit puBopicn pasno 244,6 », a naNGoTbMmee —
2775 w, m.c. pamax subop panen 277,5 ~ 244,6 — 32,9. Tasus
obpason, pagoben mpoeskyTox [240:278,5) na 6 panisx unTepRAIOR
puIOR 5,5 M B HOACITACN ACTOTML, COOTROTCTBYIOWME KaKAOMY
urepnany: queramuo MewAy 240 3 1 245,5  upobescan 1 yuemx,
ancTammmo Mecxy 245 w u 250 u npobexann 3 yuemmca u 2. Io.
st CaCAyIOmu MATCpBATLHb DAPHALHOHLLT PAA.

Turepran | [200; | 12455 | (0% | (2565 12075 | (273
2055 | 251 | 280 | 262) 2m) | 278.5)
ducrora | 2 a i 2 1 4 2

12

10

Hacrora

1) [251:256,5) (256,5:262) [262:267 5267 5,273 275

[240245.5) 265 8,5)
pre—
Puc. 2.3
THeTOrpaMMa A5 HOYICHHOTO BAPUANNONHOTO PAAR HOKAIANA HA
puc. 2.3. W

s0
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1.50%. Buruncante muerpan:

(42 +3)dx .
IR ol
3 _(X 721":“- ) [(2x+1)cos(x +x + 4)dx
c

0 i e ot o s oot
V‘ﬁ . 2 [V ear,
1018, Haimere, maverphs & nomompsb opuses maerpapomARES: 50

1) [etsinede;

2) [ rcosdrdx;
8) [+ costrdx; 4) [ sintxdx.
A1) roGat pemiiTs, sazaey, HPHNCRIN METOR WHTGTpUPOBANA

10 wacTaM Ana pasa:
*, dv = sinxdx

2xdx, v = —cosx]

[ sinxar -

- J2x(-cosx)dx = —x* cos.x + 2] xcos xdax s

=x d
ldu = dx, v=sinx

cos xdx)

- xainz = [sinxds =

Jeconsa

= xsinx+cosx+C=

inxdx = —x* cosx + 2(xsinx +cos ) + C = —x* cosx +

+2xsinx+2cosx+C. W

[ — S ——
O —

1) [ costrax; 2) [sintxdx.

Vnpamuewus s nosropems

1.64. Haiigure snasenie npoussomuofi sazamsoit pymictus 3 ykasas-

a
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1.65%. Tiposepure uccuexosanie (ymiimi f(x) 1 nocrpoiire ee rpadu:
fx) = X - 20

Jx

1.66. flana pynsms y . Hatigure anavenne y/(2).

1
1hx-2c
1

1.67. Toerpoitre rpadms ywmnn f(x

1.68. Haiizure obacts onpeseneis dymKiit

1
7 V18x" -3x .

1.3. TLaomans kpusommmeiinoit Tpanemus.
Onpenexenusiit nnrerpan

Haywun nys, su:

« yauaere onpenenene KprBomMEO TPaNEL;

. vayumecs npnmenaTs chopmyny HetoTona-Jleiriia Ana HaxoAe-
8 LA KPABOTUHEIHOR TPANELNH;

© NO3HAKOMIHTECH € NOATHEM OMPEAGEHHOTD WHTErpana 1 HaywTach

© MaYMWTECH BNMCIATS MOLIaAM GHHTYP, OTPSHHEHHBIX KPHEbIMK

1.3.1. Maomans xpusomueiinoit Tpanem
" Oupexcacunc. Kpusonuneinoi mpaneyuei nasweaemes gu-
2ypa, ozpanuuennas paguros neompuyamexsnoi Henpepwenoil
Gynruun y = f(x), ocro Ox u npansinu x = a, x = b (puc. 1.5).

ui

v
v =1 25|
2
i
> —
Puc. 15 Puc. 16 Pae. 17

Ocuovanmes xpusonmeiinoii Tpanews cxyxur otpesox [a; b] ocn
Ox. Hanpiryep, ecit /(x) = 0,5z + 1, xe [0; 2], To cooTaeTeTayiomeii xpi-
Bommelinoft TpaneIe: 6yACT TPHBLNHAS HaM TpamCs (pic. 1.6).

6
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EX=n

Kpuommneiinas tpamemus ans dymx- y
mmm f(x) - &, xe [1; 1,5] naobpamena ma
puc. 1.7.

Tiyers sanana pymes y = f(x), x< (a3 b],
f(x) > 0. Oboamawm wepea S(x) mromazs
Kpunommeiinofi Tpanemmi, orpammienmoi
aamnoii pymsmmei u ovpearon [a; x] ocn
Ox (prc. 1.8). Taxm obpazos, S(x) Moo
pacewarpupars Kax ymmmo, ompenenen-
nyio na orpesse [a; b], 1 S(a) - 0.

ETe
Puc. 18

Teopema. Mycms dana nenpepwanas gynruus y = f(x), xe [a; b,
1) > 0. ynwuun Fx) - nepevodpasnas ds dannois gy,
Tosda maoujads Kpusauneinos mpaneyus, ozpanusennoi spau
Ko gy y = f(2), ocw0 Ox U MpANML % = @, % =

emes no gopayae

S = F) - Fla).

A Cuanana noxasen, wro pynkms S(x)
(nnomazs xpumommeiitioft Tpancwmm) -
Asercs nepaooSpasiioit Ana_dymimn f(x),
.o, mnoaene pasencrsa S'(x) - f(x). 1o
P ———r

o SlEran) - S

5i(e) =l ax

Pue. 1.9
s pic. 1.9 st puginy, smo S(x + Ax) -

“5(2) = S0y B Sppye < Sy < Sppe

Tlromamn swerspexyrommcon ABFE 1 ABCD raxonst:
Sy = [+ AX) - Ax WS, = ) Ax.
Pasnennn nce wactn nepanencra f(x + Ax) - Ax < S,,,, < f(x) - Ax

na Az, noxyuma:

Fletax) < ST <f(x). @

s
Tpi Ax -0 ma fx + Ax) - f(x) caeayer 5452, 7). Tpmun-
p x4 %) > ) omenyer S22 f(x). Tip

Sasrs S(x+ax) - Sx)
Ax = Ar
soro nepanerctsa (1) noayuaem pasencrso S'(x) = f(x).
Ma caoficraa nepmooSpastofi (1.1.1) exeayer, uro S(x) = F(x) + C.
Buasur, wiomas S ganuoit KpuBomMHeiiNOf TpATENIH OnpeReITETCS

a

, 3 awoit-
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TEPBOEPASRAR W MRTETPAN

‘popaeyoii § = S(6) = F(b) + C. Yauruanas, w0 S(a) - 0, wan 0 = S(a)
= F(a) + C, naitzen C ~ - F(a). Taxm oBpaso, moaysacw pasencrso
S = F(b) - F(a). W

Ganeuanue. B xone fowasatemersa i
canramn, uro gymsmn y = f(x) yousaer ma
orpeae [x; x + Ax] (puc. 1.9). B cayuac ecmn
(ymKuus oHOTOMHO BospacTaeT Ha mamHOM
oTpeare, TeopeMa AOKAIMBAETCH ANATOTMTHO.
Toraa soeTatouno mameunTs amakn ARofioro
nepanencrna (1) na mporuRomoTOLIe. Eoan
i ;e pymca ne anaseTes MoROTOMHO Ha 0T

peatce [x; x + Ax], 7o, ymensmas Ax, 1ot or-
Pe30K MO JAMEHNTE Ha OTPEIOK, Ha KOTO-
pos (ymcms Gyzer omoronmofi. Hanpmyep,
na pic. 1.10, aauensn Ax na A¥,, Hazo BasTL
wermpexyronsimic DENK.

c

3 T, xiAx
Puc. 1.10

Tpwwep 1. Haiigew mromazs
uryps, orpamruenmoii rpaduon
ymcwm y = sinx, ze [0; 7] n ocbro
abemnee (puc. 1.11).

A B xasecrne ommoii ua nepnood-
pagmux s (ymemmn y = sinx Mox-
1 no BasTs ymemmo y — —cos. Ha xe
[0; 7] nonysaen a - 0, b - = (puc.
1.11). Tora o popuyze

S = F(b) - Fla)
Pre. 111 BLINICAeN IO RANHOM Ty P
S cos - (~c0s0)= - (1)~ (-1)=
.e. mnomazs xammoit guryps pasma 2.

Orser: 2 xn.ea. W

Mrar, s nsmeaenms miomazn KpuboAMReiitof TpanemI, orpa-
mennoft rpaguxos pymcts y = f(x), xela; b, f(z) > 0, npmenser-
en cnenyiommii arropur:

1) na koopdunamnois naoekocmu cmpou pagur pyniuuu y=f(x),
xe [a; b

2) naxodun nepavodpasnym F(x) oan dynkuuu y = f(x);

8) 6 cayuac ecau navaHAR U KoWeUHGR MoK ompesa, RGN
wezocn ocnoaanues kpusouneinoi mpaneuuu, ne 3adansi, Guuucas
e abcyucen smuzx mouer (xouck a u b);

1) nazodun naowads Kpusosuneinois mpancyuu no dopxyae S =
= F(b) - Fla).

M
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Tyers durypa orpamsenn senpepusmans na orpeaxe [a; b] bymc-
wnasen f(x) >0, g(x) > 0, Ana KoTopuX BLBOARACTCA YexOME f(X) >
> g(x), xe [a; b] (puc. 1.12). Toraa naomans a10fi Gurypss msmcas-
erea o dopayae

8 = (F(b) - GO) - (F(@) - Gla). v v 1)

Becs, gymman F(x) 1 G(x) ~ nepsooSpas-
me gan Qymkmi y = f(x) 1 y = g(x) coor-

A B cason zee na prc. 1.13 mwo, wro

S=5,-8,=(F(b)~ F(@)) ~(G(b) - G(a)) = (F(b) ~
- G(b)) - (F(a) - Gla). @
Pue. 112
y= i@ ¥ = 1)
¥y a 7

Puc. 113

Tpisiep 2. Burmmcmne niomazs dury-
P, orpammeniofi rpagmkasi ysinui
y=5-xuy=(x- 1) (pue. L.14).

A Cnavana maiize abcmmcen Toser me-
pecesema rpadmron bymkmii y - 5 - 2 1
y = (x - 1% Jlan ovoro mpupasmsex omn
Gymomn (r.x. smavemns pymkmi B ot
Towrax pasms memcay coboi). Tomywmm
xpaaparnoe ypammenne (x ~ 1)~ 5 - x*, ero
xopma Taxomm: x, = -1, x, = 2.

Puc. 1.14

Oaoii a neprooSpasiLIx A1 dyRIHII

8 sy y = (c - 17

v =5 mmaneren gy y = 5x —
B

oama 13 neprooGpasux Taxosa: y = —(x - 1), cxesosarensio,

a
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SMEWERTE WATEATHECKOR CTATHCTHN

Tpisiep 2. Ha depsie MaMePHAN AHPHOCTS MOROKA, HOAYIEHIO-
£0 07 25 cayuAio OTOGPANILIX KOPOD, I oIV CHOAVIOmIE AaK-
uste (b mponenrax): 3,45; 3,56; 3,68; 3,66:3,70; 3,75; 3,78; 3,80;
3.94; 3,88 3,86: 3,88: 3,94; 3,93; 3,90 3,96:4,03; 4,03; 3,98; 4,005
4,08; 4,10; 4,18; 4,35; 4,02,

JLnst RARRO BLBOPI COCTABIN HUTCPRATHHA BAPUALHONHS P

# mocTpom rcTorpaNMY.

A Haiizen smasemme K — log,25 + 1 5. Taxus obpasos, pasobent
npomeyTor MewAy mmenam a ~ 3,4 n b~ 4,4 na 5 panmuix wactedi.
Onpezeans xommiecTso papmant DHGOPKH, MONABMIX B MATEpBATL
(343 3,5), [3,5: 3,6), [3,6; 8,7), .., [4.2 4,3), [4,3; 4,4), noxymmm
Ccreayromuii muTepsansmLi BapHARKONNLGi P,

Turepsar | [3,4:3,6) | [3,6:3.8) | (3,8 4,00 | [(4.0:42) | (4.2 4.0
Hacrora 2 5 10 7 1

Tucrorpasma ans gauoil BuGopicn nokasana ua puc. 2.4. W
THCTOTpAMME MOHO CTPOWTS I /ULS METEPBATBHMX BAPHAIHON-
HAIX PAAOB © OTHOCHTEALHAIMII HACTOTAMIL.

12

10

[8.430) .65 [35:40) [10:42) [L201)
Hupuoers, wonoka
Puc. 2.4

Tpusenure mpimep Auckporsoit cryualuoll pemL.
TIpubesuTe npitMep HENpOPLBHON C1y A0 oI THHLY.

Hro nazuaor noxrono actor? Kax ero crposr?

70 HTLIBAIOT HITEPBATLIL BAPHALHOMIK PAAON? Kk 01 coc-
rannserca?

5. Kax nocrpours ricrorpay?

Vpamuemus
A

2.11. Tocrpoiite nomuron wactor As muBopki, saxammofi Tabameit

.~ pasmep obywu | 85 [ 36 [57] 38 [ 39 [ 40 | 41 |42
n, ERE 0 10] 7

%0
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212

2.13.

214,

2.15.

2.16.

2.7

2.8

PASRENZ

. Tocrpoiire momron wactor A BHGOpKH, saxammoi Tabruneit
B 1 5 0 [ 18
n, 20 | 10 | 1

Tloctpoiire nomuron wactor Ans BHGOPKH, sapamnoil Tabmuei

3 T s 7 | 10
7, 3 T ERE T B

Jlana murepsansuas TaGTHIA OTHOCHTEILNBIX 4ACTOT BHGOPKH.
Tloctpoiie ce rictorpasy.

Muzepnan | [5: 10) | [10; 15) | [15; 20) | [20; 25) | [25; 30)

Ommtocurensian

e 01 | o2 014 | o2 01

Jlana murepsansuas TaGTHIA OTHOCHTEILHBIX 4ACTOT BHGOPKH.
Tloctpoiie ce rictorpasy.

Tiwrepoar [
Orsocurensian wacrora | 0,

306 | 69 | 912
040 | 020 | o016

U3 renepanuuoit copoxynmocTI SHauenii AuCKpeTHof cyuaiinoi
eI HoBedenA CleAIOuAs BHOOPKa:

1,2,1,8,8,4,5,4,4,8,5,2,2,3,4,3,1,5,4,2,3,4,3, 4,
4,6,6,7,8,7,6,5,5,3,5,6,8,5,3, 4, 6. Mocrpoiire nomurox

. Ha H09Te HOMEPILTH BeC IOCHUIOK, OTIPABICHILIX 5 OIpeACTeHkit

Aen. BLUTH MOTYYeI CIEAYIOUMe Janike (B KITOrpavax):
2,15 3,05 0,6; 1,55 1,9; 2,4; 3,2; 4,2; 2,63 3,15 1,8; 1,T; 3,9; 2,4;
0,3: 1,5 1,2,

1) Banommute muTepsatLIyI0 TA0MMILY HACTO
rorpay.

Hurepsar | [0:1) | (1:2)

) nocrpoiire ruc-

3 [ 30 [ 149

aczoma

Onpenemire, xaxyio us Auarpasst (HOTHTON MACTOT WM FHCTO-
TPANMY) CTCAYCT MPHMCHNTE 1A CTATHCTIECKOl obpagoTIci
CICAYIOIX AQUILIX, HOCTPOTE COOTEETCTBYIOMYIO AHATPAMAY.
1) Kommuecrso crmiex 8 30 xopobiax:

* womwicorso cnme | 47 49 | 50 | 51 [52 ] 58

', wacroma 119 142

0
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[ oneEnT: SATENATAECKOR CTATHCTHRA

2.19.

2.20.

221,

222,

2.23.

224,

02

2) Pocr 25 yuemmxon (oxpyraemmiii 70 canTmnerpon):

Poct 120120 | 180189 | 140149 | 150159 [ 160-169
Hacroma 1 2 7 ) 1

B
Jlana urepsansuan rabmuma sactor suGopkir.1) Haiizure o6nen
BLBopKiz; 2) COCTARLTE HHTCPRATLHYIO TAGAUNY CPARRUTEILHLX
wactoT; 6) nocrpoiire rcrorpauy.

urepsa [110; 12) [112: 10 [ 114 10) [16: 18) [118; 20) 120 22) [ 22: 20)

2 . s [ T ) 3

B caenyiomeii Tabume NP AANNLE O POCTE NPOMSBOMI-
TeasmocT Tpyxa paboTmikon obaaCTHALX yupescenii (3 % no

cpapmemmo ¢ mpomITEII rozoM).

% 80~ 90]90 — 100 [100 — 110[110 - 120] 120 - 130

Komwieorno
vapesaemi
1) Coctapste umTepBaTbRYI0 TAGAMIY OTHOCHTEILHEX HacToT
‘suiGopi; 2) mocTpoiiTe rHCTOrpaMMY.

2 14 60 20 1

M rewepabuoii cosokymmocTs suaueniii AucKkperHofi cayuaii-
moii e wIBTEwena crexyoman subopxa: 5, 3, 7, 10, 5,
5,2,10,7,2,7, 7, 4, 2, 4. Hocrpoiire monuron wacror.

B peayrstate 40 HeaaRMCHMAIX HABTOACHHI AHCKDeTHOF c1y-
aiiHofi BETHNMNLL NONYHENs CIeTVIONHe AQHHLe:

10,13, 10, 9,9, 12, 12,6, 7, 9, 8,9, 11,9, 14, 13,9, 8, 8, 7,
10, 10, 11, 11, 11, 12, 8, 7, 9, 10,14, 13, 8, 10,9, 7,10, 9, 8,
12, TlocTpoiiTe NOMNTol OTHOCHTETLUALX YACTOT BLBOPKIL.

Tonysems gammie o dumancossx Gomsax 30 oprammsanuit
(v unpx enre): 2,2; 5,3; 3,4; 4, 2,75 3,5 5,8
2,8 4,4 4,7; 2,1; 4,8, 3,65 3,5 s 4
4.3 4,13 5,3; 4,8 5,15 24,

1) Heronuays pastuerse ma mrepsanst [2; 2,7), [2,7; 3,4), [3,4;
4,1), [4,1; 4,8) [4,8; 5,5), [5,5; 6), cocrasute Tadmny mirep-
B wacTor; 2) MocTpojiTe rucTOTpaNNy.

c

TIpu o6caenosamn sapagorsoil naats: 50 crysaiino BHOPammLX
PAGOILX CTPONTEALKLIX OPFANHAANMIL GLTN NOIYUCHH CIEAVIO-
e gamsie (5 TCsAX TeRTE):

71,41 70,4; 71,2; 70,1; 69,0; 72,2; 72,6; 72,8; 74,0; 71,6; 72,4;
72,0; 76,0; 70,4; 74,0; 69,0; 71,8; 73,2; 75,4; 72,4; 70,4; 72,1
75,6; 76,0; 72,8; 73,2; 70,4; 68,2; 73,2; 73,0; T4,2; 72,2; 76,0;
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69,8; 71,6; 69,8; 73,2; T4,2; 71,6; 72,63 70,8; 72,1; 70,4; 72,2;
69,67 72,2; 73,8; T2,4; 73,45 72,3

1) Cocransre wiTepaaisRylo Ta6auIy wacTor (HaunuTe C 68 TH-
519 Temre, WUPURY WHTEPRATOR PHMUTE PARHO 1 THCATC TeR-
re); 2) noctpoiire ructorpaway.

2.25. Canowuisc isnex: C1ysaiisyio BLGOPICY 6-MECTUNbIX CarenTien i -
NEPILI X /UTHIY ¢ TOMHOCTEIO 70 MILTIINETpA. PesybTaTs: HsMepe-
il HBEeHS B CTAYIONeli METEPBATLIO TAGKIHIE HACTOT.

anaa
o (o)

Hacroma 2 [0 I = m %

300 - 324|325 - 34950 - 374 | 375 - 309 [ 400 - 424 | 425 - 440

1) Toctpoiite rucrorpawnty Aamuoil BGOpisL.
2) Croasico camennen myeer gy, ne Nemuuryio 400 w?

3) COTLKO MPOUEHTOS BCEX CAKENIien HMEeT [LIHIY, GOTBIIYIO
349 o 1 memmyio 400 e 7

4) CKOTBKO UPONEHTOB CAENIED MMCT JUHAY, MHLLIYIO
400 3031, ceait obimee KoAeCTRO Cakenten panio 14627

Vnpamuemus s nosTopems:

2.26. Tiponepure dymemo (¥
rpad.

—5 e weTmocTs, mocTpoiiTe co

*_gre2
B —2x-

2.27. Haitaure zous paspuana i /(.

2.28%, Buunenue onpeacnenii surerpan || |L-x|dx .

. BLGOpOUIbI MHCAOBEIE XAPAKTEPUCTHEI
caynaiinoit newmns

Mayums nymcr, mo maymnrecs nurmeas

© BeiBOpOsOE CPEANEE AHCKPETHO Cry O BemHILI;
opOssHOe Cpenee HeMpepbIBHo/ Cny~amOR Bem;
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Busncaure:

1) £ *‘/;dl;

3) [(x* + 1)dx;

Busncaure:

1) [(x* +2)dx; 2) [aVxdx;
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Busncaure:

1) (55" ~Scosx)ax; 2) J(Tsinz - ax*)az;
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1.89. Bhiuiic:iTe HTerpat, PeARAPHTEALHO YIPOCTHS NOAMTOrPAT:-
Hoe Bupazenie:

4 (x* - 2x)(3-2x)
-z

e

¥ -8z +2)(2+%)
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1.90. Burunexure mirerpan:

1) [sin2edx; 2) [ cosdxdx.

1.91. Buruneure wirerpan:

1) | cos2xdx; 2) [2sinZdx;
g * g H 3
3) . B 13 dx.
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1.92. Buruncxure muTerpai, npeobpaionaR MOASIHTErPATLEYID (K-

wn i
1) [eos Zax; 2) [sin2rcosgxdx;
) [eor'3 ) |

3) [sin‘3zdx; 4) [cosTxcosdzx.

1.93. C HOMOIINIO OUPEACICHNOTO WHTETpANA, BIUNCINTE IO
caeayomux KpHBOTHReinLX TPaneH
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