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BEEIEHIE

Janueni yuedHNE NOpejHa3HAYed T4 W3YUEHI anredpsl 1l Hauan aHa-
mza B 10 xmacce.

Brl o3HakoMiITeck C TPHTOHOMETDIMECKIMII [ OOpAaTHRIMI  IpITOHOMET-
pHYecKIMN  QYHEIIAMI  H 0X IpafuikaMil,  HayuuTeck CTPONTE Tpadirn
pyHKIL, HCcnodkivAe  npeclpazoBaHiud  TpadiikoB  QVHEINNL 1 HCCT@N0BATh
X 0o rpaduky.  Bel HAVUHTeCh pellaTs TPHTOHOMeTpIYecKlle  YpPABHEHI
MOHX CHCTEMBI, TPUTOHOMETpIYecKlle  HepaBeHCTBA, VPABHEHIA  BHICIIIN
cTeleHell I peaTs WX, Hcmoas3ye cxeMmy [lopmepa. Pacmmpute sHaHns
Mo Teoplill BEPOATHOCTIN I WIEMEHTAM CTATIICTHKIL

BBl VCBONTE HOBBE MOAXOHBI K peilleHNId 33744 Mo MATeMaIlke ¢ Hc-
MOTB30BAHHEN aNMapaTa MaTeMaTHueckoro  aHAMIa, OBJadeeTe alNaparoM
VpaBHeHI T 11 HepaBeHCTB UIM PellieHNd 32134 113 pasTuHEX  pa3ienoB Kyp-
Ca: MATeMATIMECKIMII  SHAHIAMIL  HeoOXOAMMBIMIL T4 H3VUeHHS CMeRHBIX
INCHNMIUTIH  HA COBPeMEHHOM VPOBHe, HX [plIMeHeHieM B NOBCeIHEBHOI
AIGHII I B r{pa{mﬁecmﬁ JeATIbHOCTILL

YYeGHIK COCTONT 113 IeCATHl T7IaB I COZepAIT VIpakHeHHA U4 NOBTO-
PeHIIA KVPCOB aaredpsl 7—9 KilaccoB B Hawate o 10 Kracca — B KOHIE
yueOHOTO Toda. [7TaBel paideneHsl Ha maparpadsi. B kasioM mnaparpadge
IMEHTCH  3aJIaHIA 714 caMOCTOSTeTRHOI  padoTel, a B KOHIE mnaparpada
IAKTIcA KOHIPOJIBHBIE BOMPOCH, 14 OIBeIA Ha KOTOpBIE HAaZ0 IBVHIIL OC-
HOBHbBIE [OHATIA. TeopHIO II PalOOpals pellieHid MNpPUBSISHHBIX NPIMEpOSB.

K kaxgomy maparpady yueOHHIEA NpelIoiKeHEl  YNpPaKHEHNA  Tpex
VPOBHEIHl CIOMKHOCTIL. KOTOpble o003HaveHB! OvekBamn A, B n C K nmepsomy
VPOBHIO A OTHOCATCA VIPAKHEHNA,  BHIIOMHEHIE KOTOPBIN  00A3aTelBHO
a4 Easdoro  yuamerocd. K ypoeHw B OTHOCATCH YINPAXHEHNS  CPeIHETO
VPOBHA CIOOKHOCTIL YTPAKHEHNS TIpeTsero ypoBHa caokHoctn (C). B ToM
uicIe I 3aaHHA, OTMeUeHHBE 3BeRUOUKDH (%), peKOMEHIVIOTCA 214 Jals-
Hefllero, Oomee TIYOOKOTO H3YYeHHA YUANINMCA, KOTOpBle HMEHOT BBICOKIIH
YPOBEHE MaTeMaTndeckoli mogretosxn. [locne ympamHeHmil ijrm]ﬁl A,
B, C nMeoTcs mpamﬂaﬂ]n R ﬂﬂn'mpemm, BEIMOJHEHIE KOTOpPRIX  MO-
MOTYT YUAIDIMCE  JIVHIe Y Marepual. JIng MOATOTOBKH  VUAIINNCH
K YCBOGHNIO MaTepHaa mwm maparpada TepeulCIMIOTCA  ONOpPHEIR
MOHATHA 178 ORTAISHIA Honqhi: m

Jlnd NpoBepRI TPABILT BENIOTTHEHHS  VIpaAHeHITl B KOHUE Yyued-
HHEA 1MEKTCH mﬁarﬁ:

VueOHK OoMomeT Basm mproGpectin np-armq,emte HABBIKH II }ﬂ.!emm
MPOROIITE paﬁw&mu 0 NPHBOINTE [OKA3aTelbCTBA A! IbHelimeM
my‘qe.ﬂim '

— e —

—— '

*KFvura npegoctagia
Ho-FloukazailviuyicTons o68Ss




YIIPARHEHHA

ATA MOBTOPEHHAM KVYPCA AJIIELPBI

7—9 KJIACCOB

. YOpocTuTe BBRIpameHie:
1 2 u
gy Mp! 1850 (-8 307,
5q* 21 p* 248

3) 2280 a3l -2).
13a0 13226 &b

25a° (b - 1) _ Sed®
32 4 " 2%ab

dt (b -1y,

2) :
e*d

& '(EETH’”T &Y '[E_Eb‘“*’]z - 2(ab)?.

k
2B
& - 49

25 - 47!
Hx & E"

513+( +‘-"']- B

e+ 7T c'+':-'-r:u1"

6) 4.5 + -3x:

g) Pa -2 Ba

- o L |
. Pemmre  ypagsenne:
1) x* = 3(x=2) + 2x - 12 = (;

3) Sxf = 3(x*+ 2x)+ 3x - 13 = 4

5) 2y — 3lx+ 3+ S5y -8 =0

+1—[ +ﬂ_2]r -

a+ 2 a+2

. Hailante KopHI VpaBHeHHS:

X X
1 1_.1'+2_ x=-43°
1 K ]
3 - 3
L e 70
5] 22 i

¥ +2x = 2+ 2x -2
. Pelre HePABCHCTRO.
(v — 20 + 36x = D1 O;

3) ke = 2| {x +4U x - 5)F mO;

2 1
) " 2
a2 01'2}2

i

o

7 88 +3E =t a1y,

3x - 2

2) 3x? = Ux*-2x)+ 2x - 11 = 5
d)xt =4 |+ Ix -7 = I
6) dx’ + 3 -1+ dx = 11 =L

3x-1,

3+I-3.¥
x 44

x +4d

= 16 -

) x

4) 5 +B—Ex=

2e+8 X +2

6) 16 20 1.

¥ +hx -6 ¥ +5x+6

10;

2) (2x = 3)x + SH3x — 1) MmO,

2 1 3
4) u#3+u+1{u+2'

2 1 1
6}_1*—3_.:+3£:+1‘
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10.

11.

PemmTe ¢ moMOMmMBK Tpadika EKBaJpaTiUHON  QYHRKIDNI 11 MeToIoM
HHTEPBATOR  HepPaBeHCTRO!
1) x*=3x - 181 0; 2) -5x%= 12x + 17 MO; 3) 6x°- 13x -5 >0,
Haitanme Hanbonpillee HATYpalbHOe WIICTO. VIOBTETBOpAIOllee  Hepa-
BEHCTEY!
1y (3=x) (x-8)*> 0; 2) (x=3)7 (x=11) MO 3) (2x-2.5) * (3Ax-13) *< O;
& - 81 . 15x —of 11x — 22

] e Y B u;
v L e

Hailinre HaiMeHblliee Ueloe HHCIO0, VIOBIETBOPAIOMIeS  HePaBeHCTEY.

4) = 0.

X3 co; 2 B85, 3 22

x=7 x —2 3xr+13

x* - 121 = - 12x Bx - 22
¥ e} H 5 4 = 0.
4 x+1 =40 L x - 2,6 -8 €) x+ 6 0
CriocoBoM MOJCTAHOBKII  PenmiTe CHCTEMY YpaBHeHMl:

x+y="1, 3x-y=4, x-y="7,
1) 4 g 2} 4 5 : 3) 1.8

x° -y =18; x+y=14; x* -2y =13;

3x+0,5y =1,5, ; x=yt=1, & [xy +7 = 0,

) :z_y =10 . I-H:E; x-y+8=0.
CrnocodoM alredpaldeckore  CAOKSHIA peliile CHCTeMY }*paBHEHiIﬁ:
i) lx? 4% =1, 5 2xt -1 =%, 3 %+ 2 -10 =0,

lsxf—pr=0; ) 1342 =222 - 1. ' ey -8=0;
[
N xy = 5 o [Frater=21, o {r*w’:ﬂr_
ot 42 =3, B =1 x* ~2xy +1=0.
EF

I'paugeckny  crmoco0oM penmime CclHcTeMy YpaBHeHHID (OTBeT OKpYIINTe
10 AeCATHIX)

— - ="-21 2 — |21 + _ ﬂi
5 {:ry 1, 2 y ) 3 + 1t =4, N v
y = 2x% y=2x"-3; =2.=2% xy = 2.

Haiimrme pemeHns CHCTEMEL:
{r“ + ¢ = 25, {1.: +3xy+y° =-1, x* ~Zxy+y" =25,
1) 2 3)

Xy =T 2x° —2xy-y° =11.

x+y=T;



12.

*13.

14.

15.

*16.

17.

18.

Pemmre cucteMy vpaBHeHHIL:

1)

x*-Bxy+ 20 =0, [y _5241=0, |¥-dxy+y®-6=0,
¥
x4+ = 20; %) Eﬂxyq—'i"y—'z =1 = L1+3:-:y-y2:ﬂ+

Pefiifite CHCTEMY VpABHEHILL:

? +y*=5, {Ixi+|yl=3: 5 {fr!+lyi=2- 2 iM
1

= 3,
1) 2 A i
lx|+y=1; lxf+y" =5; xy-1=0; x® + 7 = 13.

Pemire CHCTEMY HepaBEHCTE.

=

W _12x+27<0; 2 x —8x-10 < 0.

x° +x+20>0;
[300pasiTe Ha KOOPAHHATHOH OpAMO MHOKECTBO TOMEK, 3IaJAHHBIX
CHCTeMOIl HepaBEHCTE:

2 -Tx>20, _ [lx-x* <0, , [1*+x*<4, {y-ﬂ,ﬁr”hﬂ‘
x+4>0; 7 la-8x<0; ' |2-2<0: y* + ¥*< 16,

TloRa®NTe INTPHXOBKOI  MHOMECTBO TOMEK EOOPINMHATHON  MIIOCKOCTH,
JANAHHBIX  CHICTEMOIl HepaBeHCTR:

|}{MH' Ju* + 2* 16 <0, i =1,

: {_xﬂ+gx+15;n, P {12+ﬁx+16€0. - 4 x+1220,
)

1)

2}

y+2x>4; - x |< 0; * Exﬂ +y® -9%<0.

Haiiznire 3HaueHlle CVMMB! UeNBIX HIICEN, VIOBIETBOPAIOMINX  CHCTeMe
HEPABEHCTE.

3

| pxnﬂﬂéi. " k-4 < 2,

! {.r‘*+2.r}ﬂ: "J -x* +5x > 0.

1) INoexn nomxer ORI mpoiiT 1 220 KM 3a onpeleneHHO2 BpeMd. od-
HAKO 4Yepes [(Ba 4aca OH OB 3agepiwaH Ha 10 munyr. YUrodwm mnpuitm
BOBPEMA Ha CTAHUNK Ha3HATeHHA., MAUNIHICT YBeNIMIIT CROPOCTh Ha
5 kw‘n.  HaiianTe NepBOHAYATEHVID CEOPOCTE NOe3la.

2) lyte mHON 240 KM MERIY NOYHETAMH A 1 B apToMo0ITe  Opommen
¢ MOCTOAHHOI CROpOCTRIO. Bo3ppallaick o00paTHO. OH NpolIeT MOOA0BI-
HY OVTH ¢ TOil A€ CKOpPOCTBR), 3aTeM VBeMIMil CKOpOCTe Ha 10 xm/u,
B peaviastare Ha oOpaTHEID [yTe OBIIO 3aTpaveHo Ha 24 MIH MEHb-
me, HueM Ha OVIb 0T 4 g0 B. C Kakoil CROPOCTRIO eXal ABTOMODILIE
113 MYHETA 4 B NVHET B7

3) Moe3n men co cropocteie 40 kay. [laccamip 3aMeTIir, UI0 BCIped-
HHII Moe3] mpomeT MiIMO Hero 3a 3 ¢ HafilliTe CROpPOCTE BCTPEMHOIO
moe3la, ecdl ero AMHA paBHa 75 M.




19,

20,

Z1.

22.

23

1) IIz nvexToR 4 1 B, A0HHa NOVTH MEKITY KOTOPEIMII paBHa 30 KM,
OJHOBpEMEHHO BBINUIN HABCTpewy JpVI Apyry JAea TypiicTa. epes 54
OHIl BCTpeTiimick. [locae BCTpednl TYPHCT, ILIvOmdi 13 NVHKTa 4 B [OYHKT
B, yMEHBIIIT CEOPOCTh Ha | KM/, BTOpoil — VBeMIMILI CKOPOCTh Ha
I ew/u. [lepewil Typuct npiulell B NVHKT B Ha 2 9 paHBIOe, UYeM BTO-
poil TYpHcT B MYHKT 4. Hailanre nepBoHavYalbHYK) — CEOPOCTh  KasI0TO
TVpICTa.

2) Ipoe padoqilX MOIYVT BBIMOMHITE 3agaHiie 3a 12 wacos, Ecmn notoBuHy
3aJaHiA  OVIeT BRIMOIHATE OMHH padoduiil, 3aTeM BIOPVI0 OOTOBHHY —
apyroil, To 3ajaHme OvieT BRIMOTHEHO 32 25 uacoB. 3a CKOMBKO YacoR
BRIMOMHHT  3aJaHle KasJelll  padounii?

3) Mo okpvAHOCTH  ATNMHOIE B 60 M B OIHOM HANPaBISHINI  ABIGKYTCA
ABe Toukip. OJHA JemaeT MNOMHHEIED o0OpOT Ha 3 ¢ OBICTpee JPYIOM I IIpH
3TOM JOTOHAET BTOpPYID TOYRY 4Uepes kKamiaeie 60 c. Haiignme cropocTs
RaAHON  TOUKIL

1) IImerorca apa comiTka ciomasoe Mexn i omoea. [lepeeni cozepossarr  40%
Medn, Bropoil — 68% o7opa. Haiigure Macchl 3THX CAUTEOR, YTOOE!
opi ix COBMeCTHOI nepeniagke MOTVYHTE 8 KT CNABa, Cojlepianlero
35% Meait.

2) Cuecs Maccofl 18 kT cocTonT 13 ABVX BemecTts. [locite Toro Kak 13
Hee Beijemuan  40% mpepeore pemecTBa o 253% BIOpOre BemeCcTBAa, B
CMecH oDOHX BeIIecTE CTAN0 OJIHAKOBROEe Koanuecteo. Haiianre mnepro-
HAUATRHOS KOMIMECTBO KAAKIOMD BemlecTBa B 3Toli CMecil.

1) 3nauenne CYMMBl KBAIPAaTOR UHOP NOTOKNTEIBHOMC  ABYIHAYHOTO
uricia pasHe 13, Ecom o7 atoro umcna BRMECTE 9. TO MOMYYHM  9HCIO,
JAMIICAHHOE  Temil ke undpasii, HO B ofpatHOM mnopdike. Haiiamre 310
HICT0.

2) Herotopoe MOAMKITEIBHOE IBYIHAUHOE MICI0 Ha 9 OOMIbILE 3HAUEHIA
cyMMBl ero mmdgp. Keaupar aToro uncia Ha 180 Goneime KBaipara  ero
mndpst  emmun.  Hafimme 3To uncio.

MocTpoiite rpad UK Il VEAKIT € MHOKSCTBO 3IHageHnil  ymRmmmm;

5 pcm x+3, ecmn x < -2, % ji= {Ex—i. ecn x < =1,
-3, ecmr x | =2 i=], eenmt x| =k

3) y=38x -2 4y y=8-x:

5y y =24 2x|: 6) v = —xi4d|xls

Ty=3x —x |kl Sly=x ' x|— 2x.

MocTpofite rpaduy QVHRING 1 HailInTe  HapGoIBIDee U HAlMEHBIIee
IHAUeHle (YHKLIN (@CTH OHI CVIIECTBYVIOT):



1)y = Ix*— 2y + 3 2) 9y =2 o x+5;
3) y=4-Jx-2; 4) y=-2+3-x.

24. Pemmre rpaduueckn VpaBHeHNe I 3allINTe NpHOMDKeHHBle  3HaYe-
HI €0 KOpHell:

2 _ ¥ N _=.r+1
1) x ﬁr“xu‘ 7) —8x* + 2x —

*25. Tlocrpoiite Tpadnk ypaBHeHNA:

_:.r-.t2+4.t

g GjEsE e g g g o8

L P |

y-x2+3=u
xr+1

1) 0.

26. Hammmmre axamnTiveckyi dopMmyay  QVHKIIM, ecTi ee rpadik  mo-
TydeH 13 rpaguka  vHEDIM:
1} v = 2x? myTeMm CMeIISHIA BIOAR: a) ool O Ha 3 ¢JNHNNE  BIPaBo;
0)ocit Oy Ha 2 eQHIOE BHH3, B) ocnl Oy Ha 4 eJUHINIET BISBO 1 BIONE
ocl Oy Ha 3 eNUHNLB BHI3

2) y = lmﬂem CMEIIeHIAs BIOTh: &) OCH Oy Ha 3 eIHIMB! BOPABO;
X

6) ocll Ov Ha 2 @HMHIMEL BRI B) ocll Or Ha 4 eNUMHINIB BIERO N BIOS
ocH Oy Ha 3 eIHNILL BEEpX;
3) y=8+[r nyTem cumemienns BIome: a) oo Ov HA 3 eMHNLE  BRPABO;

0) oci Ch HAa 2 eANHINIH BHIZ B) ocH O Ha 4 eNIHHUB BIEBO I
BIONTE OCH Oy Ha 3 eIHIIEl BHII.

27. 3amimmiTe aHAINTIHeCKYIO  opumyry QVHEEIHN y = flx) 0o ee rpaduiky

(prc. L)
Ak )
yA
--------- E‘-r; l.i‘-------r-h
- s f1d 1 | -
x : -
E : e
1} 2) i)
Puc. 1

28, JamnmmTe aHAMHTHYECKYIO dopMyay  QYHKHHI v = f(x) 0 yELEHUTE 00-
JacTk OoNpele/IeHIls, MHOEHSCTRO IHAYEHIIN, MPOMEEVIKHN  BO3PACTAHIIA
H YORBAHIA QYHEIIN 1o ee rpadury  (puc. 2):




y I s r1,-JIL
|II ||
1 |
|.I II|I _.r'"i_“‘“.
1 11/ \
ok ;B
ol %
II'\ _..-"'llll Il|I I|I
1) 2)
v
Sl
g i
1
|
1
i
ﬂ———-"‘—‘——':]-'-.l—‘—J ——————————
=1 I -
= 19 ) | x
T :
14 o -
_|ﬂ'-r’"| X :
|
1
3) 4)
Pite: 2
29. Ha pucyuke 3 msoOpaseH rpadik EBaaparird- ¥
HOIT WVHRELINN. VEa&uTe: \
1) By 11 OpOMERYTRI  MOHOTOHHOCTII  hyHE-
TRFINEC :'.
2} OpoMeAYTEN  3HAKOMOCTOAHCTBA (PYHKINNL
3) MHOGKECTBO 3HAUEHNH  (vHRIL 0
3anITe VpapBHeHile OCH CIMMETpIIL -199 1}
30. Ha pncymxe 4 msodpaken rpadus  sBajpanid- A
ar - 5 N
HOIl yHEIIN v = av-+ by + ¢. D= b — dac. 4
Hailaute 3Hakn wWiced a, b, c 1 D Puc. 3
vt 4
@ = o -
\ x / X
1} 2)
Pitc. 4




31. Ha pucyske 5 m3obpaxed rpadux kKeagpamimHofl  yHEImM y = gv’ =
+ by = ¢. D= b4 ac. HalianTe BepHEl2 HEPABEHCTEA

oA

. a) ac = O vk a} ab = Ot

&) De > 0: 61 De =

&) Db > O: \ / g} Db = {:

£) be > 0: ﬂ/ ¥ 1) be >0

5 Ih-,i',la-_ﬂ::i}. \/ a) gD = 0.
L} 2)

Puc. 5

32. Beranconte d 1 g apudiMeTHdeckoll  nporpeccil,  eciu
1) ay= 955 a,= 11,3, n=4
2) a= =25 a=~16; W =1
a) gy 23 ay= 1% p=235;
&)= =20 g4 5 =7,

33. 1) Hajizume nepewil wWieH 1 pazHOCTE  apliMerimgeckofi  nporpeccu,
eCT 3HAYEHNE CYMMED TepROTO If UeTBepTore WIEHOB paBHO 23, a 3Ha-
YeHHe CYMMBI TpeThel0 1 IecTolo WieHOoB paBHO 3.

2) Hailzure NepRRIl WieH I IMAMEHaTens TreoMeTpideckoil mporpeccu,
eCTH ZHaucHHe CYMMBE MepBord I TPeTbero TWISHOEB pPaBHO 49.2. a 3Ha-
UeHlle PaIHOCTH NEepBOro i TPeTRero WISHOR paBHO —15.6.

3) Haiiure 3HaueHHe CYMMBI MEpPBEIX [ATH WISHOB apiimerireckoil
Nporpeccill, ecill a, — a, = 34

34. Haiuanre » u S apudMernyeckoll  Nporpeccuil, ecmr
1) a, = =35, a_=~15 d=5um=6
;=66 a,=-13 d=07 g#m =20

35. Haitgure a,, econ
L) = =20 5, = 300 2) d=20; 5,= 60;
3)d =125 §5.=224

36. Berncnmnire g, b 1 S| TeoMeTpIMeckOll  MPOTpeccill, ecmn
1Vb, =07, b, =28 n =6, 2)b, =06 b, =18, n=35
3)b,=-02; b,=14: n=4;

37. Haitmrre b, 1t §, reoMeTpideckolil  mporpeccmil, ecam

2
llng:tI:-—r: 2y by=—16; .q= g

10




38.

39,

40.

41.

421,

44.

46.

Hammire  sHagenne CyMME UleHOB OecKOHeuHoll TeoMeTpuueckoll mpo-
1

rpeccii: 1) "-'Irg:‘ 13‘—51---; 2) JE+J§{J§—1}+....

[IpercTapere B BILIE OOBIKHOBEHHOH Jpo0ll OSCKOHEYHVIO [EpHOIIMECKVED

Ipo0k:

1) 2.431) 2y 0.0103); 3) 2,341 4) 45.0(23).

Hailaiire 3HaueHile SHCI0BOTO BBIPAKSHIIA!

1) cos30® — sinb0® + ctegdi® — tg60”;

2) sin210° — cos240° — ctgd0® - 1gl35%;

3) cos45® — 1g45° — sinl35° - cgl3s®;

4} sin360° — cos30® + 1g210° - crgol®;

5) — 2¢os720% + 1230° — ctg2l0® + sinl20°;
6) 1g0° — 2ctgd® - sin0® — 3cos90°
Brivancanre:

1. & n n 4nm.
1) Esm-ﬁ- - 41::-::55 + th - 4ctg~é-.
2) ~Bcos} + Tsin’ — antg%f- — 5tg0
3} ngsg +43. utg‘% - llutggT“;
% — 5gin® B tpl
4) cth Esma + Emss tgﬁ_

Hanuue:

1) cos@, sin2 @, cosl @, ecm sma =04 n90° < a < |80°%
2) sima, ciga, g2 a, ecan cosa = =06 n 180° <a < 2707
3) cos@, sin@. cos2a, ecum tgd@ = J8 1 180° < & < 270°.

Haitanre:
R | o H
1) sin—, cos—, s8InW, gcoml cosa = 3, i 0° < a< 90°%
2 2 9
2) aing. -::ma% cosd, g &, ecunn sina =f"§, m90° < a < 180°.

J15

" . : 1
Haizmire cos(a+ b), sinfa - b), 1gla~ b), ecn cosa = - sinb =2
na, be I yerpepm.

. Haitmre cos(a- b), sinta+ b, tg(a-b), ecm sina= 2, sinb= L
b € I werseprn, 7 8
Brmuncame:

" 2eos ¢ - ¥Big60° ) etga0 — VEain’
Euin-E + cos8l® . B dtg4h® - 2cosl®

11



47.

49.

t-.:ﬂﬂ“+¢m-g-

3) = : 4) = =
in— - detgd5° L. =
Bmz ctg 45 ﬁtl.’i -I.r:lrl_4

ﬁﬂndﬁ" + -.Ema;-

YOpocTHTe  BREIpAKEHIIE:

R
1) 1g {Eﬂx]-ctgﬂP-a]-cns[g‘ﬂ‘-]-;g{:p+a|.;

gin - sindo :
cosl = eoada

2)

3) cos(2p— @) - [tg{ﬁﬂf B ::]JE g2 p + a) -[:t,g{’-; + “]J :

) sin® & - f.gjl.'t
cos® o — :t.gza :
JOKAKITe, HT0 IHAYEHIE BBIPAACHIA paBHO 2 npi To00M J0MWCTnMoM 8

4

1) Ztiga -ctg (P=a)-2sin{— A) -sin [g = ﬁ] = cos(360°-2 a) - cig (g— - Eu]—
- 2c0s (28-3);

2y 2.10,5-0,5¢co84a + S
: B tga 2
+ ctgd a - ctg (90° - 3a).

VIIpocTHTe  BRIpaKeHIe:

1
J—u—smlza}- L .
m"uﬂﬂ

o,
3"
2) 2+ (0.5 + 0.5cos10 8): (05 = 05c08 108) -[gitp - 58}
.:mg.;_.tﬂnﬂE.mg’vE
e 2 3,
= - “
1 - 8sin” 7 mfﬂ

4) gin' o + Zeinccoso - cosd o g
tg2a - 1

1) 2ig9 a -ctg (p- 98) + sin* % - elg % + sin*

3) 3

. JokasnTe  TOAIECTBO!

t;(f"ﬂ—“ ’ -m] sin(4% - 2a) - cos(-2¢) 4
1) = =tgdu:
etg(-4a) [ma‘zu-ma*[;-‘-zuﬂ 2

gine + gindc + sin5o
el & cosdo + cosbo

2} = [gl &’

3jtga-gh+ (iga+ gh) -cg(a+b)- 1 = 0;

gin{o + B) + sinfa - B) _ b

4) =
cos( = ) + cos(a — )




5) (tga—tgh)-ctg (a-b)-ga-tgh=1;

gino — 2en830 — sindo
cos + 2gin3o - cosdhi

) = —ctg 3o ;

7 sinBe + sinBo - sinTo - sinfo -
coabo + cosTa + cosBo + coalo

2cosp + cos3P + cosbBf
sinp - sin2p + cos3h dcos2fi.

HI]'H KTHRO-OPHEHTHPOBAHHBIC INJAHHRA

. Om#ac #nBeT OT WIKOTE HA paccToAHII | KM, AJTYIE — Ha paccro-

aHm 400 M. JDmuea mara Afirvaes pagHa 60 oM. Ommaca — 75 o
Omgac 3a 10c¢ gemaer 12 maros, ANryns — 10 maros. [aiiTe oTBeTE
HA Cleiyiomile BONPOCH:

1) C Kagoll CROPOCTBEO ILIYVT B WROAY Allryie ¢ Omsac? (CROpoCTE
VEARITE B MeTpax B MIHVTY).

2) Ha kamoMm paccTOSHIND ApVT OT APYra, BOIMOKHO, AHBVT Afryie 1l
O/xac?

3) Haiianre BOIMOKHYIO CROPOCTE cOMIKeHHd Alrvie 1 Omxaca.

4) Yepes Kakoe BpeMA BCTPeTATCA  Alryas 1 OT&Kac, ecim 13 J0MA OHII
BEIXOJAT OJHOBpeMeHHO? (OTBeT OKPYIMNTe 10 HelsIX 1 obocHYITe),
5) Cronsko AroB Jofdaed Jenats Omkac 3 10 ¢, ecian oH Kemaer
MpIG B WKOTY padbiie AJICVIB 11 03 JI0Ma OHH BRIXOIAT OJHORpe-
MeHHOT (OTBET OKpYrIITe 10 HenHx I odocHyiiTe).

. IIVTHHK fipoliel oOT OVHKTa M o i

' o v {Ear)
MyHKTa N 1f BepHyIcA oOpatHo, -~

Ha prcveke 6 imoOpaked  rpadik
ero JABIGHEHIM: 110 TOPIPOHTATLHOI
OCH OTETAIBBASTCA  BpeMA BIDEE-
HIIA, N0 BepPTHKATBHON —  JUTHHA
NyTH OT OYHETa M 10 NOJOKeHNA
MYTHIIEA.

Hemonbsys  rpadis IBIGKeHUS  [0VI-
HIlKA, JaflTeé OTBETLl Ha BOMpOCHE: Pie. 6

1) Hemy paBHa HanOoOdbIIad  CKO-

POCTh ABILAKSHI IIVTHIEAT

2) CRONBKO  BCET0 BpeMeHN MYTHIE JBNTANCA C HAaHOOIBIIEN CROPOCTHIO
CBOST 0 JBIGKEHIS B MVTH OT OVHETA M K OVHETY N 0 odpatro?

3) Yemy paBHa cpeiHAd CROPOCTh JBIGKEHNA MYTHHKA OT NYHETa M o
nyHEETa N7?

-
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53. Coctae conaBa Maccoii 75 KT MpeicTaBleH Ha
amarpamme  (puc. 7).
1) CroMBKO RKIUIOTPAMMOB  MeIIH Il CBHHIIA Ha-
XOUHTCA B ATOM Cnlage?
2) CKOTMBRO KIVTOTPAMMOB  Hele3a cColepkHTCA
B 3TOM CNaBe?
3) CroabK0 KILUIOTPaMMOB  Kenleia Hagzo Jooda-
BIITE K 3TOMY CIUIABY, YTODBl €70 COJEpAaHile B
cmiage oo 10%7
4) Ecamr Mmacca ®eme3a B CITaRe COCTABIAET
10%, To KakimM TOrja OVIeT TNpPOUeHTHOE Co-
Hep&xaHne o©7I0Ba B clnase?

54. Oren ¢ ceiHOM Mapatom cOyCEa/ICE 0[O 3CKamaropy  MeTpo. Mapar

3AMETIA, MTO ecall OHH OVIYT CTOAThH HA CTIVOeHBKAX IBIDKVILErocs
ICKaTaTopa, TO COVCTATCE  BHIZ 33 56 ¢, a ec/ml OVIYT UATH MO Hemold-
BICEHOMY ACEKATATOPY, TO CIOYVCTATCHE 34 42 ¢

1) Bo CROABRO  pas CROPOCTh ABIDKYIIETOCA 3CKANaTopa  MEHBIIE CHOPO-
CTIl JBIDKEHIA OIOA I CHIHA, IUIVIOHNX @0 HemoIBIDKHOMY  3CKanaTopy?
2) 3a CROMBKO CeKVHI OTel I CBIH COVCTATCA BHI3, eCTI OHH OVIVT
ITH N0 JABIGKVIIEMYCA  JCKAIATOPY  C©O CKOPOCTRIO, € KOTOpOil OHH LT
N0 HeMmoIBILKHOMY  3cKanaropy?

3) Karoil jgomsHa OBITE ckopocTh Mapara, ecml oH keldaeT MOJHATRCA
BBEPX 3a 50 C. IpH 3TOM 3ICKAJATOp JABIDKEICH BHIE

Metpo AmuaTs

55. B tadmune | npueegeHa BHIOOPEA Macchl (B KI') yUamprxcd.

14

Tacuma 1
57 36 56 58 35
59 57 58 56 58
56 38 59 55 59
37 50 59 57 57
58 S0 ] 59 56




56.

Mo naHHEM  Tabumer;

1) coctaBeTe BapHAlIOHHEIT  pAI;

2) cocTaBeTe TaAOMULY AOCOMOTHBIX WACTOT I TADMIIY OTHOCHTEIBHBIX
YACTOT.

3) HailanTe o0BeM BHIGOPKN 1 CpeilHee apuMerHeckoe  3HauYeHne:
4) HaillIuTe IHCTIEPCIIO.

Ha nomirode wactor (pitc. 8 ) nNpeicTaBieHs! JaHHBIE O pacHpeieTeHn
CTVISHTOR ROTAETAEA MO BOIPACTHRIM TPVIIMAM.

Hailzanme OTHOCHTENBHYI) dacToTy (B %) BO3pacTHON EaTeropiil  CTy-
IeHTOB Modose 20 Jer

L1
0,35

0,3 -
0.25 — —‘R"\_

0.2 —a— -
0.15 5 — -

0,1 =

0,05

- - 5 - T 2 ¥
p b=

17=18 Jer 18=19 mer 19=20 aer 20=21 381 Z1=22 &1

Pre. 8



1 | ®YHKUMWA, EE CBOWCTBA U FPA®UK

§1. PYHKIIHA 5

Bl yramyDuTe CEOW 3HAHMA O QYHKLMAX, KIOYEBLIE NOHATHA
DYHELAA, SETYMEHT,
MHoKECTEO, 0baacTe
ONPeAENBHIR, MHOMBCTED
AHAYEHHK

Bbl 3HAETE: iwxyuell  HAIWBACTCE  TAKAR  JABHCHMOCTE  MCpeMEHHON v 0T

mepeM<iHHOfl ¥, OPH  KOTOPOIl  KAWIoMy  3HAMCHHID —[OepeMeHHOl  x
{"DDTB-I:II:TB}T-ET CAHECTIHBSHHOE AHAMCHIIE H:'J:LIEHHH“ J"'
Bee smagemnn  wesappcunodi  mepemenmofi 1 obpasyiorT oD0IACTE onpeledeHns  iyvHE-
i, Ee obpriaHo odoswagaoT ovieon D
Boe 3HaMeHmA. KOTOpBE MPHHHMIET SABHCHMAN NepeMeHHA® ). odpasvior  o0TAcTH
woenni  pyHrmmn,.  Ee ofwmHe oboiHawarr  Gyvesoi E.

Hicrosar ¢ywxyna  — 310 QYVHELNA, 0DacTi oOpedeneHIs I 3HAUYeHHI
KOTOpOIl  ABMTAIOTCA  WICTOBEIMII  MHOZSCTBaMII — Kak TMpaBivio, MHO®EE-
CTRAMII Jeil CTBHTEIRHBIX  UICel.

Onpexenenme. Yucnosoi yuxunen o odigemsi  onpeoerenns D wazs-
E0EMCA  COMNeElCINENE, A xoimopou Hﬂ.ﬁt‘ﬂ'ﬂ;l{l' HECTY X N3 .UHDH‘E'{'FHEﬂﬂ
Conocinaelsemnca No Hepomopoin'  HENIeiLy EOUHCINBEHHOE SHCTR V., SoEN-
CAlfee om X.

OV HKIHI APHHATO O003HAYATH JTATHHCKIMII  IUTH TpedecKnMi  OVEBaMIL
PacoMoTpiid  mpoI3BONEEYVI0  vERING f. Tak Kag ee 3HaYeHNe 3aBHCHT
OT HEKOTOPO IO HWICIAa v, TO TakKe MOKHO 3IaONCeiBaTe f(x )

B J IHAETE: Ecan v = f{x). TO 9HCTO X HAIMBASTCH apiyM@xmer  @VRxyuu . THETO

¥ — FRaONERRE #l;'l'-'ﬂ!'#ll'l'-r & MoYNE T,

ObnacT b onpefenennd  dyHmn | oGo3Hagawt:  DI(f).
Ecmi obaacTe onpeieneHns (QyHEOHMN v = f(v) Hé VEKAalaHa, To 3a Hee
NPUHHIIMAIOT 0004 CTh ONpeJeieHnds BeIpaxeHus  fix ).

= 1
NPUMEP 1. Hafigens ofmacTs ompexcicema  dymamm y = S5~ 2x—x +B.

Pewenue, nﬂih"ﬂ.-'l.bl-.."rl." OOIACTE GnpeIeicHI t!:l"rl."l-[H].'l.'.l-l'll HE YEA3AHA, TO OHA COBMLIIET

. 1 2
€ ODIJACTREY OMPSICTIoHA HEIPA SCHIE ¥ 2—115_1‘ - '|;'li +8. CoaacTn OHPC TS IO

BMPARCHIET <OCTONT W3 BCEX JOMYCTIHMEBEC sHageHmil  mepestenHodi x. T & IEATEHHI,
NPH EOTOPRX  BREIPAECHHE HMeeT oMbl Kk W3BeCTHO, Jpﬂﬁb HMEET CMBCT TOLLE W
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TOIBRD TOLIA. KOCIA  of SHAMCHITIIbR HE paBcH  HYTH, A

ApHPMETHYCCKIT — KBAJPATHHIT HOpPCeHL — KOMJA NOJHOpPCHHOS -2 4 x
BEIPASCHIE HEOTpHUATeasHo.  (IeIoBATeTRHO.  HTOORE HafiTh P L1
O07ACTL OMpedeneHms qyyHELEH = =
1 x+220
yo= - -1 +B. HAZO peIIEE  CHOTEMY: Moy
xecaft? 2r-w 4820,

fr+2){x-4) s 0.

Torma B = (-2 4] (pre. 1.1),
Omaem : D (Y= (=2; 4]

Bbl 3HAETE: Muosectso Boex  HHEST 1 HMILBACTCA  MnOMCECHSOM SHavenkd
rig
gnniun ¥ = fix)

Muomectso 3Havenmil  §yuxmm [ obozmawaror:  E(f).

—%-:::m ~ 4 My M1,

2 Nan doywsums v = flx). rae flx) =1y« 3, ecm -1 <x <2,

1) smennd £ {=2). f(1) A2k Ax=x7, ecaw 2 My My:

2) uafizess D{f) m E{f).

Pewenue . 1) [Mockoapky  wme1o ~1 npiEadiesinT
aneaopesy mpodmesyTsy [ —1] 10 ann maxom-
deren f{~2) mocnoassyesex  dopayzolt fix) = '%‘
Moayaas  f1=2) = 1. AHATOTHUHG  PacCyEIat TOmY-

iy fil) = 4. f{2) = 4, B sToM TAKES MOEHO
yoemmeen,  menoassva  rpadum  (pmes 1.2)

L

OBBACHWTE
-2 ecom —4 My My,

x
Kok moctponan rpaduk dymwamm v = fix) rae fix)={x + 3, semt =1 < x = 1L

Ay =17 ecqm 2 My M4?

OoaacTh onpeletennd  D{f) cocTonT #3 Tpex TNMCTOBRIX nponesyTron: [ 1], (-1:
2) 1 [2; 4] Obsezumur 1x. nozmyumm orpesor [=4: 4) 3mamer, DN = [ 4]
Muockecrso  sHmennfi E(7) maifzes. memonezya o rpadux gyHkmm oy = fix)
ipme. 1.2).
E(f) = [0: 5).
Omeeni : 1} f=2) = L. fll) =4, fi2) = & 2) D) = [-% 4] E() = [&: 5

17



1.1.

1.2,

1.3.

1.4.

1.5.

1.6.

1.7.

13

® 1. Kakne wmcaosse $yHEDMN Basr m3pecTHR? [lepeumcamre  omn GYHEUHH W YEA-
HNTE N4 Fasgoli W3 HEX ODIACTH ONPEXCTEHEA M O0TACTH  IHAMEEHN.
2. Mower T 00MACTE ONPETCTEHHA  SHCTOBOH (YVHKINH COCTOATE N3 HECKOTBEHX

HCET
3 MomeT o MHOHeCTBOM

IHATIEHNIT

uHcI0BON QyHENHME  OmTR: 1) "HCTIOBASA

npa-

san; 1) ymeaomodt aya? Ecam 310 posvomMO.  TO OpHBEINTE ApEMEpH  HIBECT-
MBI Bad yMEIGHD ¢ Takod OATACTRIG  IMATTEMHil

Haiizmre oG3acTi onpeieneHns

1)y =3x+ T,
3y =8 — 2x;
1y v = 5x7;

Ny =x-9

1Yy =x+

Hy=

“'T =;"'3 +2.::

=—li &
5xF + 0,6

1)y =yx+11:

3y = J19+x:

3y

Hamimire  Gopuyiy

Vupaxuenns

yEELI

Tﬂpﬂﬁ ABTASTCA MHOEHECTBO!

el il

1) [2: +==)

Hainnre MHOEKECTBO
1)y =7- 1l4x;
)
S 6 gy
Dy =x%— 9%;

IHATEHIIN

A
¢vmEmmt  (1.1—1.5) ¢
2y y =3x - 09
4y y =14 x + 13.
2y vy = -Tx%;

)y =—=x? + 42

2]'-"'='T'“:+ﬂ"
T O - P
4) 1 e i
1
‘." — & 1
2) ) Sy
8
L e P
Dy = Jr-23:
4y = O-x.

v = flx), odnacTelo onpeleieHin

2) (=*; 0}

4) (== =6) U (=6 +=),
dyurmmm  (1.7—1.10) :

2y y =9 + 3x;

1

VY S

2) y = 3x — 2x%

4) y =30 — llx —x%




19. 1) y =2 =¥, )y = —x:

3y =— Vr = 10 Hy=-23-+x.
1.10. 1) y = x|+ 4 2)y =k} L
Ny=6-kk 4y =-x]- 2.

1.11. Haiimite o0nacTs onpegereHis | MHOMECTBO 3IHAYEHIHD  (ryHKIWIL,
HCNOARIVA  ee rpadux (pic. 1.3)

1) 4)
Puc. 1.3

Haitmime oGnactn onpexenenna  @yusmmi  (1.12—1.13)

L12. 1) ¥ ﬂ%: 2y = —J;“?_i_ﬁ;
2o x
Ny= )y =,
Jox —12 q&ﬁ - 1,8x
=18
1.13. 1]1‘::'“';“: 2}y=£2—+x;
+ X '
O T T8 4y = V20T
J.6+0,42" g 9x - 2,7

19



B
Hailaute ofnactn onpexereHnd  ¢vekomi  (1.14—1.18)

3 5
L1413 S DY = @rriie-2)
10 8
VY = GE-sxNox-2)° Dy = Mzranioe+ 0
5)y = g : 6 y= —2
g *® +0,7x - 0,8 : ¥ -0,82-0,7
x=-2 3-=
Ny= i )y = :
) 1,56 + 2,6x + x° c -1+12x - 272"
2
LIS 1)y = : : 2) v = : :
: (x - 4)}x* - 8x +12) (x +0,2§x* +0,4x + 0,08)
3] > 4) 2
V- r y - . :
T (Brx - 1)20x" - 28x + 6) : (Gx +1X20x% - Tx - 3)
116, 1) jim 3520 . 2y = MltE
: © -Te+10 ¥ -3x-10
3y = ' : 4) y = ik
' 6 +6,2x + 2% ’ 8 -14x - bx

r 9x -1

1-11- I:I _T 2} _'i'- o 16 _E:;
X T

Hy=JJ_4 4y =

-JIE =18 +4 - 8
LIS. 1) y = )y = m—
1||.1' — 1%y + El:l 1,].1:" - 4. 5x -9
+22 - 11x . J18 + Bx

3y = —_— 4y = .
R ST " 40 -8 - £

1.19. HajiaguTe MHOMKECTBO 3HaMeHIl QyHKIIL

1} y =f + 10| + 5: Dy =4l -4
DNy=hk-1+2 Hy=3-k~+ 3
S}y =g+ 9 +x; 6) v =k = 9 + x;
Ty v =k — 7| + bx; 8) v =k — 4] + 3x.

1.20. Ha pucysre 14 Janet rpadusn  QVHRIMINGL, oOO7acThi0  ONpeleneH
KOTOPEIX  ABMIAETCA  UHCHOBOEL  oTpesok  [a: b]. Ilcmone3va  rpaguk.
HAIUINT € MHOMeCTBO 3HaueHHil dyHxmmn:




————— -
1' 2 3 4 B X
1) 2
Uk
5.-
“1"
"3"-.3:-
al
1..
P SR S VP N
—-1—3—2—1;;" 1 £ 3 4 §x

3} 4)

1.21. Haiiznre MHOGKSCTBO 3HatueHumil  dwaxumi;

Dy=a-9x+x+ T Ny =x4+ 1lx— x|+ 16

1.22. Haiiare o0NacTk onpeleneHus  QvHKIIL

2 - 25 [ 362
111‘=J—: 20y= 43 ;
: 2 - gr+12 ' —dx - 32
1.23. JIna Bcex NapaMeTpoB a HaiLlTe MHOAKECTBO 3HAYeHNd  (VHEIHIL:
1) v =ax® - Tx; 2}y =4x — ax
3)y = + 15| + ax. 4) v = — 21| + ax.

1.24. Hailqure Bce 3HAUeHIA [apaMerpa o, IpH EOTOPHIX 007acTRH olpe-

JeleHid  QYHKIINE vy = Nr-5 + Jax+9 Gyier;
1) wncmoRoll v

2) 4HCTOBOH  OTPe3OR:

3) MHOESCTBO BCeX IelCTBUTENBHBIX  WIICENT;

4) eAHCTESHHOS ¢TI0,
3) OycToe MHOKECTBO.



| MoATOTOBLTE COOBIWEHWE OB YYEHBIX MATEMATWUKAX )

1.25. OBwes NOHATHE YHKLMY, KAK 1 OCTANLHLIE NOHATUA MATEMATHKY, CAOXKWAOCE He cpazy,
a NpowWwro JoATHE NyTe Pa3BMTHA.

Matemarrueckuii MNepeoe obuwee CoBpEMEHHOE
TEPMWH “HyHKUAA" ONpeseneHre GyHKLHK anpeaeneHre GyHKUHM
BNEPEBIE MOABMACA B BCTPEYRETCR Y aan Aupuxne

1692 r. v NleibHuua Eepryaan (1718) (1837

.-'—1-

%

b

Fotdpuna Buabrennm MoranH BapHynnm Awnpwxne MNetep MNycras

Nerbuuy [1667—1748) Nexen
{1646 — 1716) (1805—1853)
NOBTOPMTE

1.26. [JoRaxiTe TORISCTRO:
ab b J3b + 2a =i

[ 8b . da J ]
a® —ab B -ab) |fBh-2a 2a-Bs) o

1.27. Hncantens HeCOKpPATIIMOI  JpolIH HA eQNHINY MeHBIE 3IHAMEeHATEeNd.
Ecan x zamHOn Apodn OpHOABHTE  B3ANMHO-ODPATHVID  JApoDbL. TO 3HA-
qeHHe X cyMMel Oyaer pasHo 113 Haiiante zammvio apo0s,

ab
1.28. Haitanre HanMeHbllee I HAaNOOIBIISe LeIRE YICTA, VAOBISTBOPAIO-
2
x* — 4
e HepaBeHCTBY ———— M,
x* -Bxr+86
[L OMOPHBIE MOHATWUA ANA OBNAAEHWMA HOBBIMW 3HAHWAMMK )

DVHKYIA,  apeyMennl,  0o1aciib  oNpeoeIeniA  VHEGHN,  \NOXCECTHED  IHa-
werii  ghvmsipun,  epadk,  madanya .

7




§2. CIIOCOBEI 3ATAHIA JJVYHKIIHH

Bes yrayhute cBOi 3HAHWA 0 cNocobax 3a4aHWA ,5
SRR, KNIOYEBLIE NOHATHA

PryHrUMa, cnocob, aHanm-
TMMECKMA Cnocob, Tabanu-
Helf cnocob, caceecHLIA
cnocah, rpaduuecinid
cnocob

Bbl 3HAETE: 3agate DYHKIENO — SHAUNT  MOKRIATE. KEK A4 SAJAMHBIX

MHOMEHH  APryMeHIa  HallTH CODTBETCTRYIOIDNE IMaueHHA  diyHKmm
Chooeod 3a3aARX  GYHKEHN ¢ MOMOWBK (GOPSMTN  RAIWBICTCA  GHATUMHYESKIM
cnocedon  adanuR  gnaoegun |

AHATNTIYECKINT cmocod JaeT BOIMOKHOCTE N0 EaAloMY  HHCTEHHOMY
FHAYEHHEKD ApPIryMeHTa x HAITTII COOTRETCTIBYHOIIEE €MY WHCTIeHHOS 3IHAUeHIe

(PVHELIH v TOYHO [ € HEKOTOPONl  TOMHOCTRED.

OBBACHWTE
Tloweny dopuyas 37 + x° = 9 m | = & e samor dynKkuno?

@ BenomHute HasgaHua GyHkumi, 3agaHHbix aHasuTHYeckum cnocobom: v = kx = b;
- E E#FQ y= e
X

Ecnn 3aBHCHMOCTE  MeEIY x II v 3alaHa (Qopmyloil, paspellieHHoll oOT-
HOCHITENTBHO 3, T €. HMeeT BII v = flx). TO TOBOPAL, WIO ghwsyna. om X
FAICAHA 8 FEMOM  Blde .

Ecai e 3HAYeHis x Iy CBA3AHE! HEROTOPBIM  VpaBHeHHeM Biia Flx!v)=0,
T € ¢opMyTa He paipellleHa OTHOCHTENBHO v, TO TOBOPAT, Y9TO gnwifia
v = fix) sadana wessno .

DVERINE  Mo&eT OHTE 3aJaHA pasHEIMHI  (opMyIaMIl  Ha pazHelX  YacTax
3xmpu x MO,
1 mpu x = 0.
Mpi agamnmgeckoMm  cnocofe safiadius  dyvHeLNME  MomeT ObiTh 3alaHa

mapaMeTpHtMecki, KOTIA MepeMeHHEBIE x I v BEIDAKEHB Hepe: HEEE!TDPI:HT'I
=i,

ee ofuact onpejenennsd. Hanpumep, ¥ =

napametp ¢. Hampimep, y =
AHATNTHYECKIIT  CNOCOD ARTASTCA CaMBIM PACOpPOCTPAHEHHEIM  CIIOCODOM
3ajaHNA  QYHRIHIL
OCHOBHO® NpeHMYIIECTBO  AHATHTHUECKOTO  cnocoba 3afaHnA  (yHE-
0N — BOBMOKHOCTE  BRIMHCASHNA 3HAUeHNA (YHKIIN [Opll TPOH3BOIEHOM
IHAUEHINH apryMeHTa 113 00JacTil OOpeleleHii.



EH EHAETE nﬂﬂ]iﬂ.-'l.bl:}" {1 [&) TEEI.-'EII'I.'I_E mo 2AJAHHOMY  SHANCHIN JApPFYMEHIE MOEHO
ol

HAfiTH  COOTBETCIEYMOMIEE  sMadcHme  GyHKUHIEL 7O ivHEIMKO  MOEHO
IATATE B HAGTUYNLY CHOCODON,

TadonmuHael cOocod 3AKTHNMASTCA B 3aJaHIND  TaOllnel OTAEIhHBIX  3Ha-
YeHIii ApryMeHTa I COOTBETCIBVIONMUIX 1M 3HaveHnii  ¢yuxmm.  Taxoii
cnocod sagaHHA (VHRLHIN NpHMeHseTcd B TOM CIy4Yae, Korla o07acTh
oOpeleneHnd GVHKLONN HBIAETCA  KOHEUHBIM  MHOMKECTBOM.

[penmyitectso  TadmMHOTO coocoda 3ajaHus QVHKONIN COCTONT B TOM.
UTO OH JAeT BOIMOMKHOCTE HAflTH Te IMI JpyrHe KOHKpeTHEIE 3HaueHHA
cpa3zy, Oe3 JONONHHISNBHEIX  H3MEpPeHNIl I BeiuncaeHuil. OxHako, B
HEeKOTOPBIX  CIyuadx, Tadnnua onpegenseT (YHKIIG He NOTHOCTRIO, a
HAME JA08 HEeKOTOPHIX 3HAYEHHI apryMeHTa I He JaeT HarmAiHore  Ipel-
CTABTIEHIIA XapakTepa [3IMeHeHHA (VHKUIN B 3aBICHMOCTI  OT I3MeHeHId
ApryMeHTa.

OBBACHWTE
Kakag 13 TadiHm agasr  PYHEILGDG, Kaxad — HeT?
Tadwuya 2 Toduya 3
x | 2 3 X -1 =4 -1
¥ 0.5 1 0.5 ¥ -1 2 1

Hamnbonee HAITAIHBIM HABIAETCA  cpagwuecknii  cnocof 3AJaHHA (QYHKLIIL

IHAETE: Tpaduxer  @ynsyun v = f(x) HAIBBACTCH  MMORECTBO  BCEX TOMCK
MAOCKOCTH, KOOPAMMATIL KOTOPEIX VIOBTISTEOPAKT IaHMOMY PABEHCTBY.

OBBACHWTE

1) Fpapriks  wawsex  ymxumit  waoOpaskensr  HA pucyHre 217

ya ¥k ok

")
ad
udl |

l

Puc. 2.1




2) Mowemy He sazartr dyusumn  rpadnmar  (pue. 2.2)7

1A 1k vk

At | =
P : TEEmy

3

Ipaduaeckit  cnocod 3agamusd  QVHEUIN He BCerda JaeT BOIMOKHOCTDL
TOMHO HafiTil 3HaueHus  QVHKINN, HO OH HMeeT Joabiioe NpelMyIiecTBo
nepel APVIHMII cHoco0aMil — HAMIAIHOCTE.

Ipadmecki  cmocobOM 3adaHid  QVHRINNT 4acTo OOABIVIOICA B TeXHIIKe
1 Qsike.

OBBHCHWTE
Kax mo rpadmey  dymkmmn MafitH & onIacTh  onpeeaeMus’

[Ipit erveecwon  enocode sadawis  @vacyun  QVERIE  333eTcqd  © MOMO-
HBK CTAOBECHOH  (opMYIHPORKIL

I Dyurmms Oupeene — Kaaccrsecknfi  apasep:
' “Inatenne  dyHxumn  pasno 1, ecan X — pAMMOHATbHOS  HHETO:

sHideHie yHKIHME  pasdo O, eean X — HPPALMOHATEHOS  wHMETO”,
2. M3 dumsHEn  M3BECTHO. 9TO AP pABHOMEPHOM  IBIGESHNN JINHA  npoillsHHoro
OYTH  OpAMO MNPoNOPUHMOHATEMA  BpEeMSHH, NpPOMEImeMy ¢ MOMEHTA HAYAZA myTH. 3a
pasa ONNCHBAST ATMHY OYIH Kak Jinciimyro  dYHEUHIO  BpencHH.

[IpelvmymecTeo  CAOBECHOTO CHocoDa  3aaHIg 'l.'iJ}"HEII]IH JARTHAACTCA

B BOBMOEAHOCTH  2a/1aHIA  TeX lil}"HEl].IIrl. ROTOPRIE  He YVIAaeTCH BRIPAINTE
AHATIITIM2CRIL

HazogkTe q}].I'Hl:LI.H H), KOTOpag 2afaHa CNoRecHD NPAMAR AMHNUA NepeieasT O Koop-
AWHAT B Touxkax (0; 3) 1 (=1.5; 0). 3agalite 31y dyHEUMID rpadudeccn.

1. B xaknx covussx yooOHO 3000Th  yHKIDEHO TOONMMERM  cnocodoMT
2. 3agafite EBAZpATIMHYID  YHEUNO  AHATHTHYECEH,  TpAfEMecKd, TalauwHO N
CAOBCCHO,



2.1. Kaknre mu3 rpafnxos,
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2.2, Hamnonrre
CVHEe 2.4:
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2.3, Oyuguna  3azaHa dopMytoil s = 357 + 9r. Haitmire:

1Y s(1) s(2); 5(3.5); s(5) 2y r, ecmt s = 210; s = 120.

2.4. Oyaxkuna  sazaHa dopmyaoil s = 1,57 = 6r, Haflare:
1) (0.4, s(1.6); s(4) s(6) 2) t, ecmt 5 = 18 5 = 72

15, llcnoneava  rpadux  dvHROND, n3o0padkeHHBN]  Ha picyHEe 2.5, Hail-
IHTe:

1) obmacTs onpeledednd. 2) MHOAKSCTBO 3IHaueHNT: 3) ToUKY Nepece-
YeHId ¢ OCBI0 OpJIHAT, 4) MpOMEeXVIRI E{unmnmcmﬂucma,

1) 2

3)

Fac, 2.5

2.6. OyEEmg v = flx) onpelenena Ha wicooBOM oTpeske [a: O] n 3azama
taomimeir. [lcmoneavae  gaHMHBIE 113 TaOmun 4—7, Hannuooire  QOpMYITY
dvurmm.  [Noctpoiite ee rpadik.

Tabuuga A
X 0 1 2 L] 4 5 &
1 ¥ -2 -1 0 1 2 3 4
Tadwya 5
5 X -2 -1 0 | 2 3 4
3 =1 o 0 0.5 1 1.5 2
Tadauga 6
3) X -l -3 -2 -1 1] 1 2
¥ ) 2 -3 =& -7 -3 -3




Tadwwea 7T

3 -2 -1 0 1 2 3
4 10 5 - 1 2 5 10
B
2.7 Ilyete fix) = x* — 4y + 3. 3azaiite aHamuTictecKn  yHEHIGO:

v=fl=x) y=fix + 2), v = fil - x). 1A kakgoil QyHKIIND HaiignTe:
|} MHOMECTRO  IHAYEHI,
2) TOUKY NepecedeHis ¢ OCBI0 OPIIHAT:

3) mymL

28. Tlycts flx) = — x* = x + 2. Samiite  asamuT¥ecKn  QyHKUMO:
v=flx =2, v=flx)—3 v=35-fix) Jua xaxmoii ¢ysxmm Haii-
JrTe:

1) MHO®ECTBO IHAYEHIIN;
2) TOMKY IepecedeHNs ¢ OCHI) OpINHAT:

3) myam.
2.9, Hammmre  dopyyny  QyHEEIIL — rpadui  Koropoll niodpakeH Ha pi-
CYHKe 1.6
\ ‘l l
\\A i
o 2 4 X
2)
...... 4
———

4]
Puc. 2.6

Moctpoiite rpafuen  QyERm  (2.10—2.11.):

240, P y= % T 6, ect x< -3, 2) y = |20 ecl x > 4,
AR -x ecmmn x | -3; i 2 +x ecim x M4
i ’3_\: —1. ecm x MO, a5 1; — % BCTH x > 3,

; ~dx-1, ecmt x < 0O R x4, ecan x M3,




1.11.

2.12.

2.13.

x +4 ecmll x < -1, Wiy Ax? ecmr x> 1,

Iy y = A
). 3x° ecmm x| -1 6—-x ecu x M|;

—%. eCTll ¥ > 4,

(0.25 x ¥, econ x M4,
JazaiiTe vpaBHeHIEM MHOKECTBO TOUEK KOOpPIIHATHON [IOCKOCTH, ¥
ROTOPRIX  IHAYeHIIE:

1) evymMel adCIIICCH! 1T OPANHATE PABHO VIBOSHHOI A0CHIICCE:

2) pasHOCTH OpMIHATEL 11 a0CHIICCH PaBHO VIBOSHHOII oOpIHHaTE:

3) CYMMBI ADCHIICCHI II VIPOSHHOH OpPMIHATEL PABHO VIPOSHHOI adcumcce;
4) pa3HOCTII OPINIHATED 11 aGCUICCEl PaBHO YTPOeHHON  opilHaTe.

JamaliTe MHOMECTBO TOUEK EOOPUHATHON  TJIOCKOCTIL, V KOTOPBIX
JHAYSHITE!

1) cymumel alcLIlCCH I VIBOSHHON OpMIHATE! paBHO 8

2) pasHOCTII OpINHATHE 1I VABOSHHON AaOCHUICCH paBHO 6:

3) cvMMBl A0CLIICCH! II OPAMHATH! PABHO KBAIPaTy abdCLIICCHL

4) pazHOCTII OpAIHATEL I VIPOEHHOI a0CHIICCH PABHO VIBOSHHOMY
KBaJpaty aOCLIICCHL.

dx =1, ecmut x MO, : =
3y =1_44—1, ecm x < 0 Sy

(1
. Hammmmre  dopuyny  §yHE M. rpaduE  KoTopoll mIoOpakeH Ha pi-
cvere 2.7:
LA
4
a4
>
-2 @ 2 *
1) 2)
yJI. |
|
a1 i
1 b
|
- 1
______ _T T —— I i It .
i L e : — : -
2 o2 * — %
3) 4)
Pue. 1.7



R T T T T N T
| T.'[:-T}w HACTH MHMCTA X, T. €. HanOogpimee UeAce WHCTO, HE MpeEa OO oS X,
ODOIHAMAKT CHMBOTOM [x ]

JpoDHyI0 HACTE WHCTA r 000IHAMANT CHMBOIOM {X )@

E L] L] L] -l‘tr}l-=:r-.[.:l:Il L] L] i L]
2.1 5. HocTpoiite Tpauk  (YHKIHIL
1} y =[x+ 5]; 2y =[x =T} y=2+[x + 4]
4) v= }+ L S)y=4- ki Gy y=6+ [—-x}:
Ny=RRxl+ & )y = {2x} 9) ¢ = {05x)+ 1

2.16. Haiixmre 3HageHnsa ¢yeERmm  Jupmore
0, ecmn x — HppaloHanTsROe  9HCIO0,
dlx) =
1, ecan x — PALIOHATRHOS  HIICTIO

MpH CISIVIOMNIX IHAMCHIDIX  [EPeMEHHOH x. €C/ml x paBHo 5. 7.5 — 44;

1903); 10,546 -43; %_

2.17. HailmTe 3HagyeHns  (VHKLIN

1
= , BCIII X — PAIIOHATBRHOE TICA0 I BRIPAKASTCH
n

i e HEeCOKpaTHMoll  Apodbio ':Ial-.

0, ecat ¥ — HPpALNOHATRHOE  HIICTO

| X aHaweHmAX x: 0.7: 0, (5) 0463) 0203 1, M_
IpHl CIeIyionn - -
MOBTOPHTE
- x-3 r—4 ) [12-4°
2.18. VIpocTHTe BEIPAKEHIe Fowew o ﬁ] {EI —==k :r:]_

2.19. MoTopHasd 7JO0IKa TNpoeXana o TeYSHHO pexn 24 KM myTH 1 IpOTHE
TeqeHI  pekil 32 KM MOVTH, 3aTpaTiis Ha BeCh OvIe 6 gacos. Haini-
Te CHOpOCTE MOTOPHOII JIOJKI, €CTl CKOpPOCTh TeueHls pekil pPaBHa
2 RKwm.

b

2.20. Tloctpoitre rpadus Qyekmmn: 1) y = x" —x — 12; 2) y= — 18 =
~ 1l ¥ — x* . llcnoas3y® mocIpoeHHENl Tpadiik, VEaEITe: HOOpPII-
HATEl BepIINHB! Hapadoisll MPOMEKYTKH  BO3PACTAHHA M YORIBAHIIA,
HYIIL, MNPOMERVIKIL 3HAKOMOCTOAHCTEA  (PVHKLINL

2.21. TlepeumicmiTe  HedBle  49NHCdR,  VIOBIESTBOPAIONINE HEPABEHCTEY
3
¥ o’ - 30x mo.
D - |, ¥

30




{ : OMOPHLIE NOHATKMA AnA OBNAAEHWA HOBLBIMWU 3HAHWMAMM )

JAuneimaa  dnmeyns,  weadpamusnaz  gowxyua noux cpaguxu,  Keopou-
HOIRREOR  IETOC RO TG, Hﬂﬂpd”-'iﬂ”fﬁ HHOHER, ﬂﬁmﬂi‘ﬂ'ﬂﬂ HPONGE IO BN O,
gudpl npeobpazosaritl  GUAVP, CHAMEMPNIHOCIE  QIIHOCHMEILHO  WONKN 1
HpAMON, NapalTeIbNuil  Hepenac

§3. NOCTPOEHHE I'PADHKOB GYHRIIUH BHIOB
y=fix+n By ={fix) +nmentctR

Bl HAywuTECs BRINOAHATE NpechpazoaHuA rpadukoe .‘
DYHELMEA € NOMOWEH NAPAAASABHOMD NEPEHOCA. KNHYEBLIE NOHATHUA

Mpaguk, dyHKeMAa, na-
panfensHLif nepeHoc,
ock aBCUWCE, OCk OpANHAT

Fpagricon  dnwsgjun. v = f{x) vassieacTcs  MMomccTBO  BoCx TONSK .

NAOCKOCTH, EOOPIMMATHL  KOTOPMX  VIORTSTEOPAIOT JIaHMOMY papeHCTBY,
T. € MEOECCTBO TOUWCK KoopamMarwoll miockocrn A(x: fix)).

Tpapuk  ¢yHEmm y = aly + n) modydaerca 13 rpadnka  GyHEmm
Vo= av® ¢ NOMOWBI ero CMellieHnd (CABNTA, NMapaliefbHOrO  HepeHoca) Ha
pi| @IMHIL BIONE OCH Clv BIEBO, €CH i NOAENTEIBHOE  HWIICHO, 1 BOPABO,
ecll n OTPILATETEHOS  WICIO.

OBBACHWTE

Kak moctpommn rpadmen dymmmmii v = (x — 2 my = (x * 2)°, ucnoaesyn rpadmx
dyexmm v = x? (pue. 3.1)7

Ha PHCYHEE 3.2 B cicTeMe KoopanHAar X0 v, isobpasen  rpaduk  QyHE-
I vy ™= x=,

Ock OpOIHaT 'I:.}l_'l-'] nepeHecHall BICBO Ha 2 €IHHIIBE I OHa 3aHATa Mo-
JoeHIe  Che.

==
=

i
o

¥ = :.'1" i :__.:]E

o)

Pre. 3.1 Puze, 32
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OBbHACHWTE

Mereensy dopanyaa v = (x — 2)° sengeteas  dopuyioit  dymsumm, rpadnx  motopoil  n3o-
OpaieH HA pucyHKe 3.1 B CcHCcTeMe Koopammar xlhy ?

Kak moctponts rpadme dymsmom v = (x + 2)°. me caswras nocTpocHmedi  rpadux
dyuxpm  y = xi7

B pesyierate caBura rpauka (pYHKUNE BOpaBo (BJI€BO) BHOME OCH O
HA || eMIHIO TOTyuaeTcd Takoil ke rpaduk, KAk I IpH mepeHoce oci Ohv
BISBO (BIpABO) Ha CTOABKO e edIHII.

[Ipupegen [oka3aTelbCTBO  PACCMOTPEHHEIX  Npeo0pazoBaHmii  rpadukoRr
dvHELIIT.

doxazameiscingo.

PaccMoTpnM  OpOIBBOIBHYI Toury A, (v, v, ) B CHCTeMe KoopamHar xOhy
(puc. 3.3).

[TepemecTiM 3TV TOYKY BIOMh OCH Ox BOpaBo Ha » eIuHEHN (1 = 0). OHa
3aiiMeT momomenne Touknm A (v y). Ilpw atoM x = x, + n. v, = ¥,

H. HaodopoT, ecall KOODUIHATE!  ABYX TOUER A, (x . v,) I A4 (x, v,) cBA-
3AHEl COOTHOLIGHNEM x = x + n . Tde n > 0ny, =y, T0 TOURY A4,(x.:v,)
MOKHO TOTYMHTE W3 TOUKH A, (x,:v,). IEPEMECTHE €e BIoAs OCH Oy BOpapo
HA 1 EUHHILL

PaccmoTpiM  ¢vEEIIM y = fix) n v = fix — n), T¢ n > 0. CpaBHUM
rpauen X QYHEUNI B cHcTeMe KoopamHAT xCh . [l 3Toro BoibMeM
MPOHIBOABHYID TOURY A (x . v ) rpaduka ¢yHEun v = flx ). IT0 03HAHALT,
qT0 v, = flx,) — BepHOE UIICTIOBCE PABEHCTRO,

Torza BepHO I MIICTIOBOE paBeHCTBO

Y= x ) =Rlxy + n)—n) (1)

BeegeM zaMeHy y, = v,.x, =x,+ n. B pesynerare papeHciso (1) mpumer
BILT. v, = flx )= flx, — n). 370 03HaUaeT, 9T0 TOUKA A (v, v,) IPHHAIIEKIT

rpaury  yERIR ¥y = flx —n), a8 0 = 0.

A = L) y= fx-n), n=0

r i g A lx: i P TR
LSS A b,
Y 3 L) I

| I ' I /
| |
I 1 [
> 3 L
LF) % ta ol x \tfll % \\Jﬂ- [ EL LR

- e
Mepesemenne  {cxemr. mapaz- Mepestcmente  (casur, napaIleTs-
AeARHEIN  MEpeHoc) BIPARO HEIT MepeHOs) BAPABO

Puc. 3.3 Pue. 34




TTOCKOTBEY KOOPMIHATH  Todek A (x 1y, )3 A (¥ ;v ) CBA3GHEl COOTHOIIe-
HIleM x, = x,*n, [de n > 01y, = v, T0 TOUKY A (x,v,) MOKHO HOTYUIITH
3 TOMKH (¥, V) MepeMecTHB ee BIOAR Ocll O BIpABO Ha N SANHIL

Yunreipad. uro Touka A (v, v.) Obila BeOpAHA [pOIZBOIBHO, TO BeE
TOUKHN, T e rpaduk ¢yeEKImM y = f(x — »), T2 n > 0. MOKHO NOIYIITE,
BRINOAHIE TepeMelleHie (CABNL [MapaniedsHBNl  [epe HOC) BAOTE OCH lﬁ

rpadmka  gyvEEmm vy = f(y) BOpapo Ha n euHuN. TiHe n > O (puc. 3.4).

OBBACHWUTE

Kapoft  dopuyzofl ceasamm  soopamsatst  totek A v i y.) o A.(x.: y,) ecanm Touka
A {x.: v.) nomyeiena W Toukit A, (¥ 0 V) fo caementen (CIMNroM, NAPATISTAMMM  AZpe-
HoooM) BIOAE ocH O ATEBo Ha A eamHmum, rIe » =0 (pme. 3.5)7

GYHKUMK v = fix ) € NOMOWLLEO B70 CMeWEHKA [CABWIA, NAPANASALHOND NEPeHOCA) BAGSL

@ Aoxawute, 4To rpadkHe $yHKUWM v = fix = n). f48 p > 0, MOXHO NOMYYRTE W3 rpaduka
ocn O Ha n eamHUL Baego (puc. 3.6),

Ay
= flx=n) w=0 = fL.x}
Ay
A el a) A )
Alxg Ie,_r_-]l A:{.r_: [TH I ﬁ l /
JI I ¥ + e -
x-ma>0 x x \J-I'.- . =0 {-‘-.- x
- -—
[lepememenne  (caemr mapai- epevemmenne  (casnr, napaszens-
IEABHLE  NMepeROC) BISEO HH NEpeHoc] BACHO
Pirc. 3.5 Pue. 3.8

Taknm o0pazoM, DOMVYIIM  [IPABIUIO:

Yrobm noctpouts rpadmk  dywkmm ¥ = fix + n) rae n € R, naze rpadux  dymxmmm
A= fix) eMecTHTh (COBHHYTH. MAPAITTSIBHO NeépeHEcT] HA M| eIWHAML BIGTH O¢H Ot
BI¢hO. SCIH M AOTORNTEIbHOS MHETO, W BOPARO, €CAN M OTPHUATEIRHOS MO0,

OBBACHWUTE

Kax nocrpomm rpadmen dyvesamit v = Xt = 3om p o= x* o+ 3 MOOOABIVE  TpadmK
fovmpignn V= xl {pite. 3.7} 7

PaccMoOTpiiM  NpPOI3BOABHYIO TOMEY B (x . v, ) B CHCTEMe KOOpPINHAT ~Oh
(pite. 3.8).
[lepemectnim 3Ty TOuKy BIodbs ocil Ch BEepx Ha » exmHmn (n > 0). Ona
saiiMeT modckenne Toukl B (v v ). Ipu atom x, = x,. v, =y, = n.
33



Ay
g8
M T
Bl T
\ {' FRF ]
] 5 = 5
o e Lo h‘
ey =3 " I »
B.(x: 1
[lepesemennse  (CIBHT, mapa’- [Nepexemente  (cOBAT,  DapaIleIsHER
TeaRHETT mepenoc) BIoas ocH Oy MEPeHOc) BESPX BIOTE oCH OV HA H SJIHEL.
=0
Puag, 3.7 Pre. 3.8

H. naobopot, ecall KOOPHHHATEL IBVX Touwex B (v, v )u B (x, v,) cBa-
3aHEI COOTHOIIRHHEM X, =X, 0y, =¥, + n, me n > 0, 10 TOURy B (¥,;; v,
MOAHO NONYUNTE 13 TOURH B (v, v ). NepeMecTHR ee BIoNE ocH Oy BRepX
Ha n elUHIL.

Paccmotrpnm  yERmIM v = fix) u y = fix) + »n. 16 n > 0. CpaBHiM
rpaduen  ATHX QYHKONE B clcTeMe KoopiauHar xOhy . JUIE 3TOCO  BOIBMEM
OpolIBoIEHYI0  Touky B (v v, ) rpaduka §yHRmmM v = f(x). 270 03HaYa-
er, uTo y, = flx ) — BepHoe HicIoBoe paBeHCTBO. Torda BepHO 1 HNCTOBOE
[PABEHCTRO

Vo= flx,)={fix,) T n)=n, um y, ¥ n = fix)+ n. (2)

Beenem zaMeHy y, +~ a = y,.. x, = x,. B pesynerate pasenctso (2} mpiu-
MeT BHIL y, = f(xr )= ». 270 03HAYAET. UTO TOYRA B (v . v ) NpHHALTEHNT
rpadpury  yHRmIH v = fix) + n, Tde n > 0.

TTocKoIBKY KOOPIIHATRI Todek B (x,. v, 1 B, (x,. v,) CBA3AHE COOTHO-
MeHIEM x, =x; 0y, = v,= n, e n > 0, 10 TOUKY B (¥, ¥,) MOKHO NOTY-
WHTH U3 TOMKH B, (¥, v,). OepeMecTiE e¢ BIOML ocl Oy BBEpX HA 1 eIITHIILL.

VuiTeigas, uTO0 ToUKA B, (x,: y,) OBl1a BEIOpaHA OpPOIBBOTRHO, TO BCE
TOUEH, T e rpaduk ¢yHRmm y = flx)+ n, tae p > 0, MOKHO DOTYIITS,
BEIMOMHIE NepeMellieHlie (CABNL NAapayIeNsHel  NepeHoc) BIoAs ocl Oy
rpafuea  yHEIE v = f{x) BBepx Ha n exuHm. Tie » > 0 (pmc. 3.9).

OBEBACHWTE

Kakoft dopsyaoft cemanm  koopammatst  Touwex B, (v y,) o B, (2,0 v.). ecam Towmmn
B, {x:: y;) noayaena ms rouwsn B (x ) ec cnemeniien (caABiiros. MapATICIRHBM - mepe-
HocoM) BIodb ocit Oy BHES Ha # eqMHMI, a2 7 =0 (pue. 3.10)7
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!|I'-|. I‘I'I -i_.!.l' _______ El {Iﬁ yl}

n. =k

o T A =B 1% 4

"y

r-r"rm\/ ,.‘\/

[leperemenne  (canir  mapatiletsuuil  nepenog)
pRepx BaoTk ocH Ch Ha o egmmsns, n = 0

Puc. 39
@ Aoxaxute, yTo rpadms dyurivny = fix )= i, T4 nr > 0, MOKHO NOTYUNTE M3 FRaduKa

GyHEUMM ¥ = fix ) € NOMOULLID 810 CMeLLeHWA [CABWra, NapanneneHOro NepeHoca) BAOAL
oCH Oy Ha n efvHuL BHIAI (puc. 3.11).

Tagkum  oOpazoM, DOTYYIM  TIPABIIIO:
Hroow noctpoure Tpadmk dwExumn ¥ = flx )+ »n, rae 0 € K, gago rpadms  dyHkmmn

¥ = flx) emectims (COBHHYTE. HapATISTEHO MepeHecTH) HA | eluHuu BIoak ocu Oy
BECINL. SCAH n TONOEHTEIRHOE  WHCTO. H BHEZ, £COR a1 OTPHIATENRHOE WHEID.

Moctpouss  rpadmk domkman v = +* + 3 + 2, nenoaesys  rpadmx

dymrunm y = Ve,

Ay
A i
] Xy >
iz, i
R N AT
1 e e Bt e 8, (2 y)
.
=fiz 0 x
l ~n, a=0 l y d \'/'—\/
s N B s S B Gt £ Bix:iuh
y= il xY=n, a=0)
i Y y=f n
Bix; )
Hepemermensie  (cABur. mapat- [Mepenemente (CIBMI, MIAPAT-
aenbHE . nmepenoc) BIoas ool O AeTbHMEL mepeRoc) BIOOL ool Oy
BEHIS Ha N ocamHE@Em, o= 0 BHTZ HA i e3HHI, § > O
Pueas 310 Pae. 311



1) Tpadak  doyvmknmm o= yx cTpoiiat Mo Toukaum (Taom  §)

Tatua 8
X 0 1 4 9
| 2 3

2) Cosammms X MIasuoll  spasoll e,
VINTHIBAN, 970 QWHKOHA ¥ =E BOIPACTAMMIAA H
Heorpamiriensan  (pme. 3.12)

3) TNomyuesnwmit  rpadux  cuemaem (capmraes.
AapadieibHo fepeHOcHM) BINTL ofH O Ma 3 emi-
WHIBM RIehO. 38TeM BIoMs o¢H OV Ha I cONHNIM
Bepx., i HTOro cMemIaeM CHAMATA  MOCTPOCHHBIE
¢ MOMOMILY TAOMHUE TOMKH, JATeM COSIMMASM  HX
nanerod  KpuBoil  THHmedl.

Tlepexewrepne  (CIRN, mapai-

S e i o EH [IpoBedeHHEle  NpeobpaioBafimd  MOEHO  nped-
BTEED M3 3 ENNHHOM W BIOTE RN B EERE,  Eh
- s ]
ocil O BEEpX Ha 2 eIMHIUH y = J;}_;:'
Pae. 312

ANTOPHUTM AJropHTM mocTpocHHR  Tpadmka dymeumm ¢ = fix < oa) T ome

1) mocrporTe rpadex  gymxmmm v = fix )

2) esmecTire (caBuMyTe. nmapazicseMo  nepemecti) rpaduk dyvmkmm v = fix) mioa
ocH Oy, eIl M NOTOANTEIRMOS  SHETO0, TO HI 1] cONMMI BI6BO, €SN H OTPHUATEIRHOS
aneas. To Hao | eammnn enpaso. [Moayants  rpadme dymxkumn y = fix + n)k

3) esecTHTh  (CAIBHAYTL, MAPpATTENRHO  mepenscTn) rpadme  domemm v = fix + n)
HA M eQMHWI BI0AL acH O, ecay B MOIOKNTENLHOS WHEAD, TO HA M| eIHMHNL BEEpX.
eCTH M OTPHUATEIBHOE WRCTo. To Ha | camanu  erA3. [lomoamTs  rpadnk  dyHEmm
y = flx-* n) + m.

1, MTpn masie suademnax o ou m rpadnk dverasn ¥ = f(x + 7)) T m noayMacsTea
us rpadmxa dymsmimn y = f{x) ero cuememmest: a) BMET B BICBEO; §) BECPR H
ROpanc: B) BBEpX ® Biemo: r) pHuH: # sapaso? [Tlpmmesnre apauepnt

2, Kax. He nepeseman (Me casmrax) rpadmk dymemm = fix), nocTpomTs rpa-
ok ek v = fix) - m?

3. Kax. me nepesemax  (Me camurax) rpadmx dymeome v = flx), moctpomTs rpa-
dux gy vy = fix =n)+m?

Vopakaenns

A

3.1. Hairzire RKoOpIIHATET — TOMKI 4
peMelieHia  TORRN A(2; 3k
|} Bapaso Ha 4 eXIHILIBI: 2) B1eBO Ha 2 eIIHIHLEBL
3) BIeB0 Ha 1.2 eNHILE: 4) Bopago Ha 3.7 eqIHIUEL

;- ECTIHE TOWKA A TOIYYeHd MOyTeM Ie-

3.2. Hailqure KOOpANHATEI TOWKH 4, €ClOH Touka 4, MOIyUeHA nOyTeM [Ie-
peMelening  Touk o A(-2: 4)
36




3.3

3.4

3.5.

3.6.

31-?-

3.8.

35

3.10.

3.11.

1) sopaBo Ha 3 eIIHHUEL
3) Buego Ha 2.3 eIHNIEL

2) BIeRc Ha 3 eNHIIIEL
4) pnpago Ha 4.5 eJNHNIEL

Hallanre KoopaiiHaTe! Touwn B, ecan Toyka B, NOaydeHa myTeM
nepeMemenna  Toukn B(l: - 4k

1) BEEPX Ha 3 eIHIIEL 2) BHHZ Ha 2 eIHHNIELL

3) BHHI Ha 3.2 elHINIH, 4) BBepX Ha 5.4 &IIHIMG.
Hailanre EoopiilHaTel Toden B., econ Touka B. noayueHa myreM
nepeMeleHis  Toukn B{=2; =1)

1) BHIIZ HA 3 eINHINE: 2) BEEPX HA 3 eUNHNUEL

3) BBepX Ha 4.3 eqUHIUE, 4) BHN3 Ha 7.5 eMIHHLLL
Moctpoiite rpadpne  dvermim v = v, [enoapava  rpadik  vHKLII

Vo= x, NOCTPOiiTe B OIHON KoOpINHATHON MIOCKOCTH rpaduEN  (VHE-
uii, moTyHeHHBIE PN NepeMelneHun rpadwika y = v Ha:
1) 2 exnEUILl  BOpaRO; 2) 3 eNHINE BIeBO;
3) 2 elMHIIL BBEPX. 4) 3 eNUHNOBI  BHI,

Henmoneayas rpadux dyHEOIN y = x°, NOCTIpoilTe B O1HOI KOOPIHHAT-

HOIl IUIOCKOCTHL  rpadikn  yHKINL:
p=xi=2: 2yp=xi+ 2 3 y=(x -3

4) vy = {x + 3)".

Henmonesve  rpadur  yHEIND v = ¥°, NOCTpoiiTe B OJHOI KOOPIHMHAT-
HOIl MIOCKOCTH rpausn  (DyVHKIIL

Dy=x5*-3; y=x%+13 Ny=(@x-4" 4)py=(x+4)
1 i —
lemonbaya rpadmk QyHEKUMN y = —, MOCTpOIiTe B OIHON KOOPIIIHAT-
HOIl MaockocTit  rpaduwikn  QvHKIIIL
1 1 1 1
l)p= == 1 D y= =+ 2 3}y = : yp= —F.

i x . x ' x+2 : x-3
Hemonssya  rpadus QyvHEmm y = Jx HOCTpoiiTe B OUHOI KOOPIH-
HATHOI [UTIOCKOCTI  rpaduem  (VHELIIL
Dy=vx+2; 2)p=+x-83; Hy=Vr+3; 4p=Jr-3

B
Kakagd JHHHA ABIAeTCA rpadukoM  (yHRIIN:
1
=yt =35y )y = x4+ 53y = : 1) 3= 7
1) y=5%=—=35%;2)) x=+ 508 y= oot e
[MocTpoiiTe rpa@uen STHX (VHEKII, ICOOTLIVA  TIepeMeleHHd  (CABil-
Til. MapamleTsHele  MePeHOCH) COOTBETCTBYIONNIX — TpadiikoB  BIeBO
ILTI  BIIpaBO.
[MocTpoiite  rpadmik  KBagpaTivHON  QVHKINIL. — BRIIEINE  KBAJpaT
ABYVTIeHA:

N y=—x=+ 4y + 2:

4 p= 43 - 8y + |,

y=x*=3x+ 1;
) y=—2x* + 6x - I;
37



3.12. Tloctpoiite rpajuk ¢YHKUHNIE BBELIETNE LETYH) 4YACTh!

L 2x-8, 4 .,,,"‘3- L 3x-2 _-2x+3
1} =3 2) 3 L 3)y 41 SE "

3.13. llcnonsaya  rpaguk  dymukmm y = x . nocrpoiite rpadmx  dyEKmmm:
Dy=+vx-2: Dy=qJr+3;: 3INy=x-12; 4)y= Jr+25,
C

3.14. Hailanre wocao Todek nepecetweHns rpaduxos  VHRING, OOCTponB
X Ha OJHOI KOOPOUHATHOH MIOCKOCTH:

Bx =5 “2x + 3

x -4 " ¥x-3

3.15. TToctpoiite Ha omHON KoOpANMHATHON MIOCKoCTH Tpaduen ¢VHRmUGE 1
VRALKNTE WICAO TOUEK MepecedeHHs 3THX TpadikoB:
PDy=x*+3x—-2uy= m Dy=x*—-dx +2ny=4r-3.

-2x+ 3

x=-8

3.16. Ilcnoarava mpecOpazopaHHAa  Tpaduka ¢@yvHKOND yv= VJr . mocrpoilre
rpacpiik  (pVHELIOL

¥ =1 "

Nyp=x*+2x=3nym= Ny=-x*+4x-2uy=

-
+

Njyp=x" +2x-3@y=la—2 Dy=h+dny=

1} y =~x=3 - 3; 2) y= e+l- 15

)y = Jr+l 5+ 1 4) p=Nx=-2+ 2,
3.17. TloctpoiiTe rpauk  QYHEKUII:

1)y =3 — 3x); 2) p=x*+ 4k

3y = 2x?+ 5 + 3 4) v = 2x% — dix - 1),

3.18. HaiianTe oOnacTe onpelenerid  (yWHKLINL

Dy= J£-2; )y = 222
x+3 x=2

3] 1. = 3-" — 4 i
3 2-x i
3.19. Tpaduuecknm clOcobOM peMmITe CHCTEMY YpaBHeHHD:

2 —
n{j T 2)

= 2x3:

x»* +3x-y=20,
yzﬁ-‘xif

| . ONOPHBIE NOHATHUA ANA OBAAOEHWA HOBLIMW 3HAHWAMMW )

Junelinas  gvryua,  KeadpanmiHaz  HKNNR N uX pagirn,  Koopd-
HEINHOER TIORGOS, h'ﬂDPdHHf"HH R, .1.fl‘.'-'l'.'}_'|.'.'lh, GEPJETHTH!I:H ?‘Pﬂ”ﬂpﬂ'!fﬂ-
HATLHOCIB,  H0W NPpeodpazosaniii  uaVp, CUNNEMPUNHOCHE  OMHOCHNIET)-
HO MOMKNH N NpAMOIL.
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§4. MOCTPOEHHE I'PAPHKOB SHYHKIIUH BHIORB
y = af(x)yy = Mx), the a €ER

Bit HayuuTeCk: _ 5

BELINOAHATS CHATHE W PACTAMEHME TPAGMKOE DyYHKUMA 2

BAONL OCH Oy KNHYEBLIE NOHATHUA

CTPONTE TRADKMKA DYHELWA, B aHAAMTHUECKON 3anHoH Cxatve rpadmea, pacTRxe-

KOTODEX 'IIIFHKLI.HH HEXOOWTCA NOG IHAKOM MOAYAA. Hite Fpaq}u K3, MOAYNb, DCk
OPAMHAT

PaccMo TpiM caydall noctpoexns rpapika dwHKWNG v = af(x) opit g =1,
U< g<l;g=- 1

Ha pncynre 4.1 1odpameHn ToukH Alx . y. ). Bly 1 v} Cly,l v,) L
COOTBETCTBEHHO MM, TOuEl A (¥ av ). B (x: av ). Clx,: av,), abcumiccs
COOTBETCTBYIOIINX  TOWEK pPABHBI, OPMIHATEl — VBeMIMEHBI B 4 pa3. mpi-
geM a > L.

I. Ha proynxe 4.2 msodpamenmst toskm A4 2), B (-1: 1), C(-5. -2.5)
i H, COOTBETCTBEHHO Wi Touxm 4 (4 6p B, (-1 i) CL{—FL =7.5), adcumccH
COOTBETCTEVEOLIMY  TOUER PABHE!, OPINHATEL — YMHOECHE Ha 3.

B 3tOM Cnyyae TroBoOpAT, 4T TOMRH Alx . v, ). Bix. v} Clx.: v.) nepe-
XOZAT B TOURN A ,(x. av ) B (x: av,) C/lx, av,) T2 a =1 B pe3yiesTare
PACTAAEHNA BIAOTB OCH Oy B a pa3.

PacexmoTpiM  QwHEIIM v = flx) 0 v = af(x ). [IycTe nMeeTca MocTpoeH-
Heil rpaduk  QvHEkmmpE v = fix) (puc. 4.3.1). TpedyeTcs mocTpolTs Ipa-
pus gyHRmm v = af(x), rae a > 1. Jlerko 3aMeTiTs, HT0 NpH OIHHX H
TeX e IHAUSHIAX AprvMeHTa 3IHaveHns ¢QyvHEUMI v = af (x ) noavuawTcs
B pe3yIslare YMHO&EHNS Ha g COOTBeTCTIBVIONNIX — 3Ha4eHHil  (yHRONH
v= flx) (pacd32 )

v

a>l 1A =3
A xlav,)
: 4 (4 6)
Bifeyary) | :
; =13
: SA(x ) F-{ 3} ;
Beyiyy) : s A% 2)
.- =,
of 1 " i Lol .
ar 1 ¥
*Clx i)
: 1 0(=5:=2.5)
e,y |
152 02) LCi(=5: =75
Pactmenne Bloan ocm Oy B oa pas, Pactmsenne B1ome oce Oy 8 3 pasa
e a > 1
Paec. 4.1 Pue. 4.2
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wd 0 s Vo)
KaXd) L =)
|

b8 |

ey,

Clxaiavy)

Pacteenite oJods ock Oy B a pas, rae a >1
Pue. 431 Puc, 432

Apyrinn  cIoBaMH, eCTN Npol3BONBHAS  TOMEA A (v @ v,) DPHHAITERNT
rpabury  yvHEDmM v = fix), T0 rpapuRy QYVHEIOM v = af(x ) NPHHALTEAIT
TOURA A (x,: av ). IT0 O3HAYALT, °TO rpaduE QYHKIME v = af(x), T1e a > |
noayaaerca 13 rpaduka  dyHRmmE v = flr) ¢ NOMOMIBI0 €0 pacimaxcenna
edots ocn Oy B a pa3 (puc. 4.3.3).

m 2. Ha pueysxe 4.4 nokazaHo, EaK H300passTe  TpamE  ryHELIHE
V= 3f{x) noTyucHMefi B penyabTaTe  pacTAWcCHHE rpadmka  drvHKIHER
¥ = fix) nzoas ocu O B 3 pasa
Pacc moTpiM mocTpoeHne rpaduka  (QyHEOHH ¢ = gf{x). ecom 0 < g < L.

Ha pucyare 4.5 mpbpameHs! Tourn Eilx,: v,) Llx,: v, Six.: v,) 1,
COOTRETCTBEHHO  HM. TouKH E (x.: av ). L (x: av, ) S(x,. ay.). a0CHICCH

COOTBETCTEYROIINX  TOUek pPABHBEL, OPIIHATEL — YMHOKEHB! HAa o, OpHYeM
0<a<l

F a1

/W‘-y.:-

=afx]
s a-y)) e
G 1 ¥
ETP™) Cl-5: 7.9
PacrokeHile BIOTR oCil 3 paia
Puc. 433 Puc. 44
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Ay Ay

- _1
=8 ]ISL':,: [N #7d S5 4)
l Lts 1) i | L () .
T -I ;EH-} t | r',
JLitxd g T L Lig-a: L ® ”}
7 ; 0] 1 x
:E_drn: ay.) [ :E.i-'?i -2}
I I
| |
LE(x: g LE(-7: -8B)
Ca#arie BIOTL OCH B E pas, rae O0<a<l Caatné Bloan oo Ch B 4 pald
Pue. 4.5 Pite. 4.6

3. Ha pucynxe 4.6 waoopawenm Tomem E(-T7; —8), L (-4 2), §(5: 4)

i, COOTBETCTREHMO WML ToukM E (7. =I). L (-4 %}. 3,050 1) abcumeen

OOTECTCTEVIOIHS  TOUCE PAaBHB. @ OINHATHR — YWHOGECHBE  HO %.

B aToM ciavuae Tropopar. uTo Toukn E(x . v, ) Lix,. v,) S{x,. »v.) nepexo-
8T BToukn E(x.iav ), Ly iav ) S(x. av,) 1e 0 < g < | B pesyierate
CAHATHA BIOTE ocl Ch' B :— paz.

PaccMorpitg vHRIIW v = fix) 1 v = af (x). IIycTe nMmeercs TMoCTpoeH-
HBli rpapus  gymrmmn v = fix ) (puec. 4.7.1). Tpedverca mnocTponTs rpaduk
gyExmm v = af(x), rae 0 < g < 1. Jlerko 3aMeTHIbE. WTO NpH OJIHHX I Tex
Ae IHAMEHIAX apryMeHTa 3IHaueHid JyHEWIM v = af(x) NOTVUAKOTCH B

pe3vIkTaTe VMHOASHIAE HA a (e 0 < g < |) COOTEeTCTBVIONNIN  3HAYSHHIT
pyEROEn v = flx) (puc. 4.7.2).

[ #
y=flx)

S{arzan.)
e
fi{x; —E—-Ml;i.,l-—
7] x & 0 =z
E x5

LI EFHTH
EERS

F

Eixz 0. Elx )

1
Catie Baoas ocn Oy B ; pa3. ric 0= g=< ]

Pae. 4.7.1 Pric. 4.72
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ey, 0= =1

-/ E (x ey}

E{-7;-8)
Caatne BI0Ae oo O B 4 pasa
Pue. 473 Puc. 4.8
JP}'I'HMII ClIoBaMil, eCcml MNpoH3IBOTbHAA TOUER ,,-}I'[_‘l.'ﬂ: _'|‘E|] TPITHATTEARTT

rpaduey  vEKumn v = flx). 10 rpaduky QvHEDM v = af(x ) Opnsaje-
AHT Touka A, (x .. ey ) Tde 0 < a < |, 270 03HaYaeT. 9T rpadux  QyHKLNIN
y=aflx). rme 0 < a < 1, nony4aerca 13 rpaguxa dyuxuwnn ¥ = flx) ¢ no-

MOIIBK €r0 CAATHA BIOIE oOcCH O B i pas (puec. 4.7.3).

PaccMoTpinM  mocTpoeHite rpadura  gyvHRmmm v =
T. e rpadpuka ¢QYHEM v = — flx)

4. Ha pucymwe 4.8 noxamamo. xak mobpaante  rpadmex  dovesatio
3 =i Sfix)., mogydewmniit B peryastaTe  cwatia  rpadmka  dymsagmm

¥ = f{x) paons oot Oy B 4 pasa.

af(x), ecit a = - 1,

Ha pucyvare 4.9 modpaskenst Ttoukn Dix . v.) Flr,: v). Kix, v,
COOTBETCTBEHHO M. TOURN D.(x,; —v ) Flx,;: -y, K (x,; —y,). abcilicchl
COOTBETCTEYVIONINX  TOMEK paBHEL, OPIIHATEL — YMHOKeHR Ha —L.

5, Ha pmoymke 210 mwoopazemst Touxn D4 I) Fi=1: 1)
K(=5: =15) 1. coOTBETCTREHHO MM, TOUKH D4 =2) Fi=1: -1),
K (=5 1.5). adcusecsl COOTBETCTBYIOIINX — TOMCK PABHEL, OPIHHATH —
YMHOECHE. Ha —l.

' MPUMEP ]
F

Ay Ay g =]
PR x: - oD g 1 K (=5 2,50 LD )
I ol R T i fi=-kh

i T i G T i
&l Y (x3 -yb | " ! J‘{H: 1
lh{.‘ﬁl !,I',l url-ltr: '_J,I'ﬂ lﬂ.‘! a5 E.RT' 1}1“'; 2:

CHMMeTPHA  OTHOCHTCIRHO  OCH O
Page. 4.9 Prc. 4.10




Ay Ay a=-1
= flx) y = fiz)
/\ﬂ{-ﬁi i) ’ D2Uxs 4
Fixz ) ez g |
7 o[ ¥ AR x
:irr; 1 5I'|:
Kixiy)d Diz: -y
= ~fix)
CHMMETPHA OTHOCHTETBHO OcH O
Pre,. 4111 Paig, 4.11.2
Toma  Dolx: =) Filxs —v)e Kifxai =3, by

CHMMETPIHE] OTHOCHTENBHO oOcH O, C0o0T-
BeTCTBEHHO, TouEaM Dix iy ) Flxv) Klv,iy) K-
JHAUNT,  eCal a0CHHCCH! TOUEK pPaBHHL, a IiX

=
OUHIHATET MNPOTHBONOJOAHLE  WHCTa, TO TOYKI \ihl": S %
CHMMETPHMHE  OTHOCHTENBHO ocH O, ' Dilxg =yd
PaccMoTpuM  (DVHKLII ¥y = flxyn vy =— fix) i
[IyvcTes HMeeTcd MOCTpOeHHBI rpadilk  VHKLIN
Pre. 4.11.3

¥ = fix) (puc. 4.11.1)  Tpebverca nocIpolIE

rpadur  pyHEIHN 3 = — fix). JIeTk0 3aMeTHTE,

qTO NpH OJHIX I TeX e 3HaYeHHAX aprvMeH-

Ta 3HaueHnd  QVHREMIEL v = flx) H v = — flx)
ABNAIOTCA  MPOTHBOMOMOAHBIMI  HICTaMIr  (pic.
4.11.2).

Jpyrii  croBaMil, eciil OpoMIBOIEHAS — TOY-
KA (v, v,) NpuHaltesnt rpaduiky  dyHEmImM
v = fix), 10 rpapuxy ¢yvukmum v = — f(x) npn-
HALTEAIT TOUKA, CHMMETPHYHAZ Touke Alxy,) Puc. 4.12
OTHOCHTETLHO ocCH Oy. IT0 O3HATAeT, 9TO Ipa-
gur gyvHkmm v = - fiv) pomydaerca 13 rpaduka  QveERmn v = f{x) ¢ no-
MOIIs K CHMMETPIN  OTHOCHTEARHO ocl Ox (pruc. 4.11.3).

6. Ha puopne 412 noxssaso.  wax  mmoopaanrs  rpaduek domsipm
gl v = = fixh comaerprumnii  rpadeky  dyEskumHe oy = f(x )} OTHOCHTEIBMO

oo O,

"ﬁHFﬂPHTM } AmropuTty  nocTpocHns  rpagmxa  GyHrumE ¥ = af(x). wenoasva
rpadus  pymxmm v = fix).
Crpomst rpadme dymxmm 3 = fix).

Ecan | = 1. 1o cwanaen rpadex dymxumn ¥ = fix) s : paz Bioas ocH Oy ecnH
a

@l =1, 1o pacrarupaem rpadux dymkmm v = fix) e a| pas Bzoas ocn Oy,
Ecam a <= 0, 7o oTpasach ROTyIeHRMEl rpadiik  cHMMETPIMMHO OTHOCHTEARHO oo O,
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Ha pucynxax 4.13—4.16 mnoxazaHo, Eak m300pasute Tpadur QyHKHIH
y o= )l
Ay L

B
~
> =
R T TR T %
i 5y i
i
Lix;: .l
Xl 1 J!.I""ﬁ-ﬂ
=f{xh N |
1 M
M (x,:w)
Fue, 4.13 Pne, 4.14
oy Ay

M Lz
g

\%.zy. BPix:uh
Tiem:

M(3: )
F=1tan

=37 2.8) Pld: 2)

= |
0] 1 x S
I 0 '! . x
¥
tes-28)| oY
Vren
i
Y M3 -7
Puc. 4.15 CrMMeTpHA  OTHOCHTEIEHO oOCH O TacTi
rpadnxa.  gekameli  mioke ocp O
Puc. 4.16

1. MMpn waeax aHsueHdnsx o rpadme . dymeumnm 1 = af (v ) momywaercs  ms rpaduka
fymemsn ¥ = f{x): a) ero pacTAmeHmHeM BI0AB ocH (i §) ero caaTHeM BIOIE
ot Chi B) C MOMOWBK  CHMMETPHH OTHOCHTeNbHO och Ov 7 [Ipmpeante mpinge-
PEL

2. Kax, mcnmomessys  rpadux dymkumn  y o= f{x). noctponts rpadex  dhymase:

a)y y= =2 fix) 8y =05 f{x)?
3. Kax cafsaHM  koopIimHaTe  Touek rpadukos dyvexkmmii y = fixim oy = afix)

eemm: aja> L, 0)0<a<l1: pla=-— 17 [IpupeanTe NpHMEPEH.
VYopaxnaenns
A
4.1. Ha rpoopaiHatHoil IWIOCKOCTH MOCTpOiiTe TOUKIL
1) A(2; 3) m A (2 6) 2} B{l: =2) u B (1; -6);
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4.2.

4.3.

4.4.

3) P2 =18 BP0 3 ) O-3; 24) m C (-3, 7.2)

5Y K(2, =14 n K (2; -4.2) 6) M(4: =3) u M (4 -6).

VEaknuTe E03pOUINIEHT pacTHAEHNd  BIOTL ocll Oy NPH  nepeMemne-
HIN Touek 4. B, P, C. K u M, coorpeIcTBeHHo., B Towkm 4. B . P,
C.K,aM,

Ha EOOpIIHATHON IUIOCKOCTII MOCTPOIlTe  TOYKIL

1) Al=1; 3) m A (-1: 1) 2) Bl 4w B(1: 2

3) Pi=2; 4.5) w P(-2; 3); 4) Q(2; =2.4) u C(2: —0.8)
3) K30 44) u K (-3 —L.1) 6) M(4: 9) m M (4 L5)

Yeaxmre woauumeHt Cckamd  BAOIR Ocl Oy NP MepeMemeHHn  To-
uex 4, B, P, C. K u M, cooreercteedso, s Toukn 4. B, P, C. K|
nM,.

Ha ogHoil KOOpAMHATHON IUIOCKDCTH mocTpoiite rpadmen  (yHsLmii
NDy=xy=2x1y=035x; Qy=x%y=3x*ny=05x%

1 3 0.5
Jjym—y == Hym =,
. o =

[Moctpoilte Ha OIHOM EﬂDp,III.HEtTI-IDfI [LTIOCKOCTIH rpﬂcpumt (pyHKLIIIT:
Dy=xfv=-18x%r=x"=-2vy=(xr -2)y=-2x"+3

Dy=xi) JTJ \‘r: 2(1——31}’_

Kakne npeobpasoBadns ORI BEMONHEHR! ¢ rpadumami  vHEum:

v=x'fy= Vxo
B
4.5, Ilemogsiya  npeoOpasoBaHnd,  mocTpoiite rpaduy  (yHEUIIL:
yy=2x"- 3% 2} y=05x+ 2
3y = Ax-2)4 4) = 2x"— 1.5,
4.6. llcnonesva  mpeoGpazoBaHiid,  OocTpolite rpafmyk  QyHERmm:
1)y = 2% =3; 2) y= Hx+l - 2
3y =—Nx+3+ 2; 4) vy = 244-x,
4.7. Ha ozmoil RoopamHaTHoil miockocTnn mocTpoiite Tpadurn  gyvHRum
1 2 1 1
) g g 22 2} .= iy = :
A ToAE=1F T e
4.8. Kague npeoOpazopaHid  HaZo BHRIIONHITE U4 OOCTpoeHIs Tpadika
— - 3 N
pynrmm: 1)y = 2+ == 2) 7w iy
- 3x-1.

—=3
[MocTpoiiTe 3TH rpadikl.



E

4.9. Ha oxuoli ROOpMIHATHON MIOCKOCTH NOCTpoilTe rpaduin  (yHEIII

VEAKNTE Wicao odINX TOUeK 3ITHX Tpadiikos:

dx+2 1 2r-3 PR
j:l':l.'= — H Y= =T :.’.-]"I.‘= = II_'|.'= r+3.

x-1 " - 2 ’ x+2

4.10. Haipmrre rpadiueckiiv  cocoDoM HIICI0 KopHEH VpaBHeHIM:

1} x¥+ 3y = %: 2) r:—~4:n.'=-:-:-L
3) +x+ =xi1: 4) Je—x=—2_.
T +2
4.11. llcnomesys npeopasopanna  Hax dymkmieli v = x, Ha KoOpImIHATHOI

MIOCKOCTH  MocTpoed rpadux dwvekmm  (puc. 4.17).

— "".".T-.r.-_ -
ﬂ* 1 4""“ X
1) =)

Pue.. 417

JanumpTe  AHATHTHYECKYI0  QopMymTy 3TOH (YHKLIMIL
[loctpoiite rpadmen ¢yvEkmm (4.12— 4.13 ):

412, 1)y = 21 2}r=}i%: Elrﬂkfﬂ-
' x—1 : 1-x : T+

413. 1) y =|Jx+3 2 2) y =1 — 4x-2}; 3N y=[2-V1-x|

4.14. Haiimirre o6gacTe onpefeneHus  (VHKIII;
-2 2 -3x
Dy= Y7 o Dy= a3y
Ny = Hy=—L , -1
¥ =2 ixz—ﬂ" ¥ 2 _ 4 Yx+8 '

4.15. /loka®inTe TOAISCTBO!

1) cos*(180° — x) = cos® (270° + x) — tgx - cte(180° + x) = O;

7) (R4 8)_ o [E-u)+ gla= —
1 - sina 2 cos® @
4.16. Haiizite RopHU YpaBHEHIA:
1} e+ 3] =2 - x{; Nh—44-hk-2=-2

3) -3+ e+ 1| = 4.
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( ONOPHLIE NOHATHUA ANA OBNAAEHWMA HOBLIMM 3HAHWAMW )

JAuneimaa  gnmeyns,  xeadpamusmaz  ghvmxyua noux cpaguxu,  Keopou-
HANIHAA  NIGCKOCIHL,  KOOPONHAMB  MOYKN, MOMNAL,  oGpanHan  Hponopyio-
HOTWHOCTS, 8NaOb Hp-ﬁ'ﬂﬁpﬂ?ﬂﬁﬂlﬂ”? QE'J'I':?I'I-P, CHAMMEMPH S H DTG IO T~
MO IMOYKN 1 RPAMOTN.

§5. MOCTPOEHHE TPADPHKOBR SYHKIHI BHIOB y = flax),
y = filx), mme a E R

By HayuuTach: £

BbINOAHATE CKATHE W pacTAMeHre rpadvkoe dyHKUWA K TFOMEBBI EI NOHATAA
BAoL oo O

CTPOUTL Tpadiuky DyHKUWNA, B aHanuTvueckol 3anwen  Oxarwe rpaduxa, pacta-
KOTOPL GYHKUMA HAXOAWTCA MO IHAKOM MOAYAA, HEHWE TPAQKUKE, MOAY b,
ock aboumcc

Paccyotpiv  cayuan mocTpoesna rpagmea  ¢yvHRDNm vy = flav)opn a > 1.
0<a<l a=- L

Ha pucynke 5.1 msofpasenst Toukn Afx .y ) Blx iy ) Clx,: v, )0 coot-
BETCTBEHHO MM, TOMKH A (ax i v,). B lax i v, ). Cflax.: y,), OpAIHATE COOT-
RETCTBYIOIINY TOUeK paBHH, A0CIIICCH — VYMHOMEHHl Ha o, OpiueM a > L.

1. Ha puoynke 5.2 maoOpawensr Toswen A (2: 6), B(-1.5: 3) Ci{-3: -2)
B, cooTBeTCTBeHHO mu. Towkm A (6 6). B, (45 3, C-9 1) ¥

KOTOPEIX  OpPINHATE = COOTBETCTRYIMONX  TOUEK PaBHEL. adCOlccH —
VMHOKEHEL Ha 3,

B 31r0M ciyuae [oBOpAT, WTo TOMKH Alx v ) Blxy,) Cly,:y,) Hepexoast
B TouRl A (ax  v,) B (ax ;v Clax .l v,) fie @ > | B pesyieIate pacti-
HEHNA BIONE OCH Oy B a pa3 1, HaoOOPOT, ToukH A (ax . v,). B (av v )
Clax ; v,). mepexomaT B ToURH Alx . v,), Bix v, ), Clx. v,) B pesyietare
CHEATHA Blolk ocH Oy B g pa3, Tde a > L

Ay a1 Ay =3
Alxs wd A )
® EY - "
A lax: g A, 16; 6)
Blax: ) B i—4.5: 5
Big: u) Hi-{1.5: 3)
8 -
Claxiyy  Of 1 x ct-m-n Ol x
Cixg gk Ci{—3: -2}
—— B
Pactamenne  Bloak ocn Ox & g pas, 1ae a > | PacTekenne B30Tk ocw O B 3 pasa
ClaTne BIOME OSH Ox B g pas, Ide a =1 Caxamne Bzoms ccH Ox B 3 pasa
Puc, 5.1 Puc. 52
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Ounpexenenne . Ecan xoopounamst  mower A (x 0 v, )14 (x v, ) ceazann
COOMHONIEHNIEM Y, =V X =ax  I0e a > 1, me coscapanl, wmo Mouka .-'!“Iﬂ_: fvull
nepeootm e mowry A (x 1 v,) e pesviemame  pacmaxcewus edois ocu Oy
& a pas v, Haobopom, moyka A A3 v ) nepexagum e mouky Alx v.) e pe-
Iablame  cxcamn A edors ocn Ov & a pas, 2de a > L.

Paccmotpiin  yvERImnT v = fix) 11 v = flar ). [IycTe IiMeeIcAd MOCTPOEH-
Helil rpajue $vEmm v = f(x) (pue. 5.3.1). Tpebyerca nocrponts rpadik
pyHrmm v = flax ), rae a > 1.

Paccmorpum  vHEIM v = fix )y = flax ), rie o = 1, CpaBHuMm rpaduisn
STHX QYHEUNE B cHCTeMe Koopamear »Oy (pne.5.3.2). 1A 3T0ro BOIBMEM
OPONZBONBHYI0  ToURY A (v v,) Tpafuxa ¢yrxumn v = flax ). e a > |,
30 o3Mauaer, uT0 ¥, = flav ) — BepHOe uNCAOBOe paBeHCTBO, OG0IHAUINM
eroe (1)

Beenem 3ameHy ¥, = v, x, = av,. B pesyvisrare papeHcrBo (1) mpimer
BUA: ¥, = flr,). D10 o3Ha4aeT, uTO Touka A (v, v, ) OpHHALTEKNT Trpadiky
dvarmm v = fix).

[TockonmekY  KOOPANHATHI  Touek A (x.: v,) o A (x ! ¥,) CBA3AHE CO-
OTHOLIEHHEM ¥, = ¥.I X, = ax,, To Touka A,(x, y,) 0Depexoant B TOUKY
A, (x,: v,) B pe3sVIETaTe CHaTA BIOTE OCH Ox Ba pas, Tie a =1 (pre. 5.3.3)

Ay Ay arl
Al ) ! A gy
= F{x) ._______..---"" F=fix X s 4
b= flax)
] ol 1 o | [ o ra
el
Caasatite BIOCIR ool B @ pa3 . rie a > |1
Pre. 531 Piic. 5.3-.3P
A i =
;m:y,!
{V y=[lax)
!‘ o] 1 :'
Pae, 533 Pug, 5.4

2. Ha pmcymxe 5.4 nmomazamo, xak wIodpaanTe  rpadmk  drvasammm
& = fl3x), noayuennstii B pesympIaTe cmamHa  rpadaka  dyHEIEEN

z
¥ = flx) nzons ocm Ox B 3 pasa.
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Paccyorpi  mocTpoenne rpaduea  QVHEIIE v = flax ), ecn 0 < g < |,

Ha picynre 5.5 miobpakeHs! Toukll Elx, v,). Lix,;: v, Sl v n,
COOTBETCTBEHHO I, Toukn E (av ;v ) L ax 0 v 5 (ax ] v,). opaAiHATE
COOTBETCIBYVIOIUIX  TOMEK pPABHEI, AOCHICCHl — YMHOMEHB Ha a, NpIrieM
0<a< L

3. Ha puocymxe 5.6 mocOpasess Touxm E(=0; =1} Li{=k 2
S(5: 4) 51 coormeTcrmenmo e, Tomkm £ (=3 =1), L (=21 2} §,;(2.5: 4)

OpaHHAT  COOTRETCTEYRIOIMY  TOMCK PAaBMBL ADCLICCE] = YVA[MOGES M

Ma 1
2
0ca<1 a1
Sixip) Si5:4)
L!I'L:?J'J Sk j|'|:| Ei=d:™ & 205
Lidarxk ) L-2:2
- >
Efz:p.) 2 El-6:-3)
E - xay) E{-8:-2)
e . s
Cawatie BIoqs ocn Ox B Lpas, rme 0 < g < | T o ﬁ'ﬂl Iﬂ.r s
—p— ——

1 PacTmsenne  BIOTE ool Oy B 2 pasa
FacTAReHHS  BIOTE OCH OX B — D3, P

rre 0 < a< | a
Pue. 5.5 Pae. 5.6

B 31oM cayuae ToBOpAT, 9T0 ToMEH E (av . v.). L (ax:v,). 5lav,. v,),
e 0 < g < | mepexogar B ToURN Alx.: v.). Blx,: v,). Clx.i y,) B pe3yie-
TaTe pacTd KeHHA BIOME ocH Ox B & pa3s, H, HaoOOpOT, TOUKH Alxgl ¥o)s

i
Bix, v} Clx,; v,) nepexogsr B TouRn E (ax g vy), Llav o v) S laxcs v,)

B pelyikTale CHATHA BIOIF OCH (M B = paz.
ia

Onpeleaenne . Eean KOOPOUNANIBE  IOMEN Al vl u A lx D v, ) cgasans
COGmHOMie e v, = _1',:,: Xy T A 5 e 0 < a< 1, mo COSOLEINL.  HING BHR
Alx g, v) nepexooum e moury A, (x 0 v,) e penvteniame cxcamia  edots ocu

i 1 - e , ¥
O & = paz u, Haodopom, mowka A (x 1 v,) nepexodum e moury Alx v )e

PeSVIsIname  pacmaxcenns  edois ocn Ox & 2 pos, c0e 0 < a< L.
&

Paccmorpiny  dvaEmmm vy = fix )iy = flay ). [IyeTe mmMeercs nocTpoeHHLN
rpapur  GyEEumm oy = fix) (puc. 5.7.1.), Tpebyerca nocrpomts rpaduk
GYHEUHN vy = flax ), Tae 0 < g < L

Cpagriy rpadurn  3THX QVHELIND B CHCTeMe KoopanHaT xOhv . JInd atoro
BOIEMEM TNPOH3BONBHYHY TOURY Ay . v,) rpaguka dyesumi y = flav ). rie
0<a<1(puc. 57.2.). 3T0 03HagaeT. 9T0 y, = flax ,) — BepHOe UICIOBOE
paBeHCcTBO.  OO03HAMIM  ero (1)
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i) Q=<asl

Adx: ) A i) o Adx: gl

- >
! (¥ X / ,{,ﬂi x

T

1
Caamne oo Ox B — pas, 13e 0 < g < |
4]

Pue, 57.1 Pge. 5.7.1

BeelleM 3aMeHY v, = v, x, ™ av, B peswisrate paseHcTBO (1) mpiMer
BIL: ¥, = flx ). D10 o3HauaeT, «TO TOuKA 4 ,(x,!¥,) OPHHALIEKHT rpaduEy
dvarmm v = flx)

TTOCKOTBKY  KOODIMHATH  ToHeK A (v . v, )H A4, (x,: y,) CBAIAHB COOTHOIIE-

HIEM ¥, = Vi X, = av, T0 TOUKa A (¥, v,) MEPeXOInT B TOURY A (v, ¥,) B
peniIkTaTe pPacTAKeHUA BIONL ocH O B . pa3. e 0 <a < 1 (pue. 5.7.3 )
L]

4. Ha pucymrke 55 noxasamo, Kok msobpammts  rpadek  yMKimim

v .:f[%:] NOIyHMEHHB B peiyakTare  pactmmenns  rpadmxa vk

¥ = fix) Bxoap oci Ox B 2 pasa.

¥ ge=flox) O<atcl

Adxa g S 5:4) St

Li12:2)

/ ) = {/‘n - ]
E{-;-

2} Eq-%:42)

h —+
Pactmwenne ocn Ox 8 I pasa
Puc, 373 Prec. 5.8
Paccmorpiy  mocTpoeHne rpadmea §wvERmm y = flax ), ecam a = - |,

T.e. rpapuka QyEEmm y = fl—x)

Ha pucynke 5.9 msobpameHsl ToURN D (x .. v Flx v ) K (=x,i =y R,
COOTBETCTEEHHO M, ToukM D (-x. v, ) F(—x, v} K (x: —y,). abcmiiccH
COOTBEICTBYROLNIX  TOMEK paBHBEL, OpINHATEI — VMHOEEHBI Ha -l

5 Ha pueynre 510 sodopaeensr Towm D4 2), Fi=-1: 1}
K(-52 -2.5) wu cooreercTRenme mnM, Tomm D 23 F(l: 1)L

K,(5: =2,5). opaWHATE COOTBCTCTBYIOIIMX TOWCK PAaBHE, A0OCUHCCH —
YMHOECHE  Ha —1.




¥ 3 L 3

Bi-xag) THxie) B -4:2) N
F=xzym v Flz) Fi=1:1)s # Fi1:1)
ol 1 * o) 1 ot
o K= k3-u0.) Kilxi—g)e W E{-50-25) | K(5i-2.5).

CisMeTpitd  OTHOCHTETEHO  ocnt Oy
Pae. 59 Puc: 510

Togwit Dy(—x,: v Fyl=x,i y,) K, (x,0 —y,) CHMMETPIIHS!  OTHOCIITEINBHO
Ocll Chy, COOTBETCTBEHHO, ToukaM Dixy: v,). Filx 2 y ) Ki=x,. =y,). 3Ha49MT,
eCllil OpANHATE TOYeK pPaBHBEL a X abcuuceH MPOTHEOMMOMOAHRBE  HIICTA.
TO TOUKH CHMMETPHYHB OTHOCHTENBHO oCH Ch.

PacemorpiM vHEIIM v = flx )1 v = fl—x ). [IvcTe IMeeTca MOCTPOEHHEN
rpaur  pyukumm v = filx) (puc. S.111).  Tpedverca noctpoits rpaduk
dyukmm v = fi-x). Jerko 3aMeTiTh, UTO ApPH OZHHX I TeX &e IHAYSHIAX

(PYHKLIN  3HAYEHIA APrYMEHTa ABIMIOICA  NPOTHBONOMNOKHBIMIL  umCIaMIl
(puc.5.11.2).

=]

u a=—1

IHx )

1 0=xw,) ‘(:u,:y | F L!-T.=.J-'.~y
Folman )

¥ flx

\ mn
e fi=x)
1 yeifi=x) ¥
Ki=xz2=u,) Kjixz-u.)
K x:=u,)

Cuaprerpns  oTHooHTeIBMo ool Oy
Pue. 511.1 Puc. 5112

Jpyridi  coBAMH, ecIy Npon3BoIbHAags  Touka Ay, v,) NPHHALUTEHIT
rpaguiky  @vHEIIN v = f{x). To rpaduky QYVHEKOMN v =f(—x ) OpIHALTEHKIT
TOUKA, CHMMETPHUHAA OTHOCHT®IRHO OCH Ov. 3To O3Hayael, uTo rpadux

GyEKINI ¢ =f{—x ) TOTyMaeTeA 13 rpadiika  (VEKINH v = f(x ) C MOMOIMIBE
CHMMETpHI  OTHOCHTENRH o oclt Ov (pue. 5.11.3 )

ut g u4 a=-]

Dix ) e A Di4:2)
F =11} Fil:l
g 1) Vo)

g \l/ I W e
K {rxs=i) K (=5=25 K (5:=2,5)

CHMMETpHRE  OTHOCHTEIBHOG  ocH Oy
Pre. 512

Pac. 5113



( NPUMEP _]I 6. Ha pmcyvmre 312 nokasamo., xak H300pasuTe rpaduk oMK
. y = fi-x). cspterpirimniii  rpaducy  dymkmm vy = fix) oTHOcHTEIMHO
ocE Oy,

1M1FGPHTM] ATropuTa mocTpoeHnA  rpadgmka  dymkumm ¥y = f{-x ). menoahIya
— rpadusk fymsmm y = fix )

1) crpossr rpadus  dymkmmm v = fix);
1) oTpikaen €r0 CHMMEIPH HHO OTHOCHTEILHMC OCH Q.

ANTOPMTM ATrOpHTM  MOCTpOCHER  rpaduma  dymkmmn v = flax ), rae a € R,
wcnonssyR  rpafnk dymxmmm p = fixk

1) Crpoms rpadimc dymkumsm v = fix )
2) semm ai =1, To pRCTATHBASM - £TO RIOAE Ol OX B ja| pasl

3) ect lal =1, TO cKMMAEEM Cro BIOTH OCH Ox B & pas. IMooywmi rpadux  dymmmm
¥ = flalx) “

4) ecam a <0, 1o oTpamacy rpaguk dyHEuEE ¥ = gk ) cHMMETPIHMNO  OTHOCHTEILHO
ol Chy.

Paccmorpum  vHEIID v = f{lxv]).

Ha pucynke 5.13 m3oOpamensl Touknm Plxg: v,) Tix,: v, Lix, »v,)
Mixy: y:) I COOTBeTCTBEHHO IM, TOukH Pllv [l v.) Tl b v, L] v,
M (.l v,). ¥ KOTOPHIX OpINHATHI PaBHE, @ AOCUICCH PaBHBl  MOTYIAM
abcuice cOOTBETCIBYIOLNNIX — TOUek.

'- MNPHUMEP a 7. Ha pucysse 5.14 moopamenst 7Touxm P-4 2, Ti(=l: 1)L

L{=5; =15), M{=3: =7) wn coommercTeemmo mM. Toumkm P4 2)

Ty(ls 1) Ly(5: =25 M (3 =7), v woTopmx OpIHMATE COOTBETCTBYRMINX  TOMSK PMBHEL,
A ADCUMCCH PARMM MOIYIAM AOCHMCT COOTRETCTBYIOMIHK  TOMEK.

Kak BILDIM, TOYKN ¢ OINHAKOBEIMII  COOTBETCTBYIOIINMII  OpIIIHATaMII
I OTPHLATETBHBIMI  A0CUNICCAMIT I TOUKM, aOCLIICCH KOTOPHIX  SBIAKTICA
MOZDVAAMII 3THX OTPHUATETRHBIX  AlCHICC, pAcmofaraloTcs  CHMMETPIMHO
OTHOCITE JBHO OCH Oy,

L
ia
Pl Pllxkiw)
234 T\ ik,
- - Pi-4;2) P2y
x
\ m -1:1) Tl
Lxky,) j 7| \ ]:."
i L(5:=2.3)
M Ey) L=l
CIIPIIHETEI'E{H OTHOCHTETEHD O ﬂ'_!.' L ]
TH Tpaduka, Jexameii mepee ocn Oy M{-3:-T) MA3-T)
Pue. 513 Pac. 514




vk vk Iy

y=txy vl
y"rh-V 3 \ / =it
Y = / %
/' oh1 x T \1/ > op 1 x

Fuc. 5151 Ppc. 5152 Pure. 5153
PaccmoTpuM  §vEEIIG v = fllx]).
[ nxl 0
Mockoneky ¥ = file[) = f{ii ,"im:x | ¢ TO OpH MOCTpOEHIN rpadiika

pyEKIIE v = f{}x|) HCHOTB3VIOT  AATOPHTM.

I'ﬁﬁ]’gp“‘rm| Adroput nmoctpockns rpadema  dymrum v = fix):
- 1} noctpoits rpadus dymrmmn v = f{x) (pue. 5.15.1). mo coxpanits

ero wacTs ama x | 0 {pme. 5.15.2)%
1) OTpamiTE & CHMMETPHYHO OTHOCHTSARMO oo O (puc. 5.153)

Ha pucymrax 5.15.1- 35.15.3 mnokasaHo. Kak 1300pasuTh Tpaik  qivHEIDH

= Fflix|})

1. Tlps wagame  smaueisoex @ rpadne dotanm v = flay ) momyiaeton w8 rpadika
dymkmm ¥ = fix): 4) ero pacTamenmen  nIeas ocit Ox: G6) ero camaTHEM RIOTh
oc O B) ¢ MOMOLIBK  CHMMETPHH  OTHOCHTEIRRO ofl Oh7T IlpHBeIHTe nNpHME-
Phi.

1. Kag, nenomesys  rpadmx doymxmm 3y = flv), noctpomms rpadms  dyms
a) y = f(- 2xk B)y = fi- 052

3. Kax cesamsi soopiusatel  Towexk rpadmmos Syt v = fix)m oy = flax )
ect: a) a> l:0)0< g< 1t n)g=— 17 Ilpupeanre npasepe.

Vipasnenns
A

5.1. Haiianme EoOPANHATE! TOUKIN, B KOTOPYE mepeildeT Touka A(4: 5) B
pesyibTaTe CxaTid BI0Te ocll O B g pa3, ecilil a paBHO:
1) 2) L5 3) 4,
[MocTpoiiTe TH TOYKN HA KOOPIMHATHON  IIOCKOCTIL
. Hailanre KoOpINHATRL TOWKN, B KOTOpvie nepefizer Touka C(-2: 3) 8
pesviabTaTe CHATIE  BAOTE oclt Ox B @ pa3, ecilll @ PABHO:
: a3
1) — 0.5 2) ";%: 3) 7
[MocTpoilTe 3TH TOUKN HA KOOPIUHATHON  INOCKOCTIL
5.3. Haiianme KoopHnHAaTH  TOUKH, B HKOTOpyio [epefizer Touka Mi(—4: 6) B

pE]}’.TIL'EHTE CHRATIIA BIOIE OCI l!j.'l.‘ B & pam ECIIIL 7 pHBH'DL
2

1) 0,5 2 2 31%.

[ocTpoiiTe TH TOUKH HA KOOPINHATHON  IIOCKOCTIL

L
i



5.4. BumoaHnte cxallle BIodb ocl Ox B 3 paza rpadmka  vHKODHI
y = y = 2. 3amuunute ¢opMyIy DoIVHeHHON QVHELII.

5.5. Bomommite pactamenne  Biods ool Ox B 0.4 pasa rpaduka  yHEOND
yo= x* + 3x. JanumupTe  QOpMyTY NOAVUSHHON  (VHEINIL

5.6. 3agaHel KOOPIIHATEL BEpPLINH [OpAMOVTOABHIEA  ABCK — A(0; 0).
Bi0: 4), C(6; 4). K(6: 0). BHIoTHNTe pacTOAeHHe IUTH CAKATIe BIOTE
ocH (v 1A Oy NMPAMOYTONBHIKA  TAK, HTOOB MOTYWILICA  KBAJpar.

B

3.7. Henomesye rpauik QyHKINN v = vx. nocTpoiite rpadik  OVHKLIL
)y = +2x: 2y = Jo.5x. 3 o= J-4x; 4)y= J-0.2x.

5.8. HailnTe umcto ofmmx Touex TIpaguikoB  (pYHELNIL
Ny=02-xPn y= 0,dx; yy==2x =3) m y=-,J0,6=x.

C
5.9. llcnons3ya rpaduk QyHKImM ¥ = Jx nocTpoiite  rpaduy  (VHKINN:

Dy=+2lxl: 2)y=J0.5x]: 3)y=-+-4x: 49v=203x.

*5.10. Icoomssva  rpadumen  @vHKIGNL, HalGime wWICTO KOpHell VpaBHeHIN:

P iradg)a & 2y —5t+ &lx]= -42.

5.11. Iloctpoiite rpafuk  QyHEKIINL
1)y = = dlx| + 1 DNy =|=x*+ 22 )y = 1‘|—2 ;

NOBTOPHTE

5.12. IMoctpoiite rpauE QYHKLIHIL

5 :
Jx*=3mpux! 0 o X ¥ mpn x| o,
D3 _l3—2 yopu x| O ap= J-x mpn ¥ < 0;
5.13. HailquTe ROpHN YpaBHeHNA:
DRk =2[=-2k+1]=4 22 -1 -+ 3=-3
5.14. PemmiTe CcHCTEMY HepaBeHCTR:
”{32"3:—3::.1'. %) 3x? +8 < 10x,
dx+5%-15 - ¥ 4+2<3x.
( £ ONOPHLIE NOHATWA ANA OBNAAEHWMA HOBbIMWM 3HAHWMAMM J

Aunelinas  dwnkyus,  xeadpamuynas  @wveryus 0 Ny epadusn,  xoopou-
HAMKAA  WIOCKOCHS,  KOGPONKAINLT  WMOYKN, MOMVTL,  00pMHHAR  nponopijiio-
HOTBHOCHIB, UM NPensPaIoeanill  UAVP, CUMMENIPUNHOCINE  ONIHOCHIIE Y-

HO ogrn . N “';..lﬂ.“ﬂl{}, i‘]‘ﬂPﬂ.T.'IE'ﬂ&Hh]‘!"I H‘-E"P-I?Hﬂ-l'.", JONMGENErn WA .
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§6. MIPEOBPAZOBAHIA TI'PAPHKOB DYHKIIHI

Bt MayuMTECH BRINCAHATE NpecbpazoBaHna rpaduros -'i
dyHEUMA (napannencHeld NepeHos, cxatre » pactaxe-  KJAHYEBBIE NMOHATWA
HHE). [ padia, fyHKLUKA, Napan-
.."I'E..'H;-I-!I:Iﬁ ITE'FI'EHIJC, CEATHE,
pacmxeuue

ANTOPUTM Anroputst moctpoemint  rpaduka dymaummr 3 = kfialx + n)) = m,
& uenoassys  rpadmk dyekummme y = fixy

1) moetpouts rpadmy  dymrmmu v = fx )

2) coaars rpadmx  dymrmmm ¥ = fix) B ol paz paome ocnm O, nomymTts  rpadHk
dyvarmmn V= flac). Ecom a < 0. 70 oTpaiNTe MOTyacHHEN rpadmE  CRMMETPHMHO
OTHOCHTSIBHOD OcH (h:

3) pocTAHYTs B kK pas nomywennmdi  rpaduk  B3one. ocm Oy, moayanTs  rpadmk
doymkmpmt v = k flax). Ecan & < 0. 1o orpasurs nomyuemmnrt  rpadik  cinaMeTpHMEO
OTHOCHTETBHO ocH O

4} cMecTHT: (CIBMHYTE, DAPATICTRHO MNepeHeCTH) NocTdeIHNll rpadmk. Baome ocw O
Hi 0 emmm.  [Toayumwrs  rpadux dymxmm v = & flalx — n)k

5} eumecTHTE {(CIBMMYTL, NAPAATETRMO  EpEHECTH] OOTyMeHMMBGET  rpaduk - BI0OR
ocw Oy ma m eammmy. TMoryumrs rpade dymsamn v = & fla(x + n)) + m.

2
[MocTponm rpaduk (QVHKIIN @V = ————— —
P pagis: @ X T
Jannag ¢yRRunAg  MeeT BHA v = k flalx + ) + m, TR k£ = 2,
1
a=025 m==3 n= I, ncxoxgas ¢yEEOHA ¥ = =%
CbhBRHCHWTE

2 e
Kax noctpowt rpadur  domemmun = m— 3. mpeobpasyr rpaduk  diymEimm

y= % (pic.6.1)?

T A

Pactmsermime . saoas ocn O o Pacramenne 8zoas ocw Oy B
4 paia 1-
11.|' [fr = paxi
2 3
Pre. 6.1

]
i



6.1.

6.2.

6.3.
6.4.

JI V vk

i L]

i L]

i " a

: :\r b ot i

A . 2 i ¥ 0.25(x + 1)

VW 0asix + 1) ‘

: : \

i L]

1. = .

. al X

o % SRR 5 R

i L]

i L]

: L]

. ‘

H ‘

i (]

i ]

i L]

i (]

| ‘

MMepedemenne  (CIBNT  OAPATIETBHENT
IMepememente  (CABHME  DApATISTEMLIT neperos) BHNS BI0TE ocw Ov Ha 3
mepeHos) BIepo BI0me ool Oy Ha | 5
4}

Pue. 6.1

1. ChopayaupyiiTe ATropHTM OOCTPOSHEA Tpadmea  dvHEUNE!
Dy=3fx=N+LNy=3fix=-D-L3Yhy==f-x =1} Hv=2f2x~ 2).
nenoabsyz  rpadue dvmstmm o= fix)

2. Mpuseante npmvep dyHkuBy, momydcHEcd w3 rpaduka dymamn y = fx) ero:
1) pacT=®enneM BIOTE ocH O M CGRATHEM EBIOOE OCH Oh:

2) nepemenicHiiesM BOpPABO BIOAE OCH O M BESPX BIoOR OCH (Yl
3) cHATHEM M OEpEMElISHHEM BISRO RAIOML ocH Ch:
4) pacTaEecHues M MepeMEMICHHMEM  BHHI BIoah ocn Oy,

YopaxaeHns
A
Menoie3yd  aaropity noctpoednd rpadgusos  QyHKL o rpaduy  QyHK-
i v = % nocTpoire rpapuk QVHKLNH v= flx )
D =2+ 2= D) =3- o5 3) flx) =— - 2.
Mocrpoiite rpadur  dvHEm:
1) y=(x-2)0-3; 2) y o= 4 —24x . )y =f2-x- 3

[cnoaszyva  rpaduk vHROINN v = flv) 0 almropHIyM MOOCTPOSHIA Ipa-
gura  pyERIIT v = Hlalx + »#)) + m, OocTpoiite rpadur  QVHRHIN
(6.3 —6.4 )

1:|I‘I.-'=2{.'l'“”:'-4: 2)y=3=24-x; 3}_].'=31JE—I“1_

Dy==20x+1)"+3 2)y=4-2-x; Ny=—3y2-x +2




6.5. Hcnomssya  rpaduk GyHKWI v = fix) 11 AITOPHTM NOCTPOEHHA Tpa-
pura yErmn u v = &(aly = #)) — m, nocTpoiite rpaduR  QYHELIIL

3 1
D3 =2 g Dy=2+ —5i  Py=-2-

*x+d”
C

6.6. Ilcmodsava rpagmk  VHKIIN y = Jx AIMOPHTM  [OOCTPOSHIA Tpa-
dura dyvEEmm v = Elalx = n)) = m. noctpoiite rpaduix  QVHRLIIL

Dy=2422-4-1; 2)y=1+2+8-2x; 3)y=-2+6+32+ 4.

1
6.7. Tlenonb3ys  TpaduK  (VEKIMI v = = II ATFOPITM MOCTPOSHNA Tpaduka

gvuRmim  y = kf(aly + n)) + w. DocTpoiiTe TpaduE QVHKIHIL
3x L | dx-2

3 § ¥ 1 = L] 1
1) s 21 3 3 P

1
6.8. Ilcnoasaya Tpaguk QyERIIM 3= ] I AropiTM  NOCTPOEHIA rpadmsa

gvarumn v = k flalx + n)) + m. noctpoiite rpadux QyRKINI:
1 1

I)y=2+ : y==3+ : - :

. -2 4 3 I+ 4

6.9. Ilcnonesya amropuiM OOoCTpoeHnd rpadura  QyHEIEH v = ff(aly -

< i)} + m, nocTpoilte rpadgur  QyYHKIII:

dx + 1 - 2-x 3x + 4
= : - B .. 3 ) = it
l}"' ¥ -1 j“. X+ .'1 o= 3

3) y = =2

6.10. Ilcnoneiva anroputM  mocTpoeHns rpadnea  dyvekmm v = Eialx -
= n)) + . MocTpoiire Tpaduk  PyHEIIN:

1)y = |+2=1 = 2 2) 3y =[242-x — 4; Ny= 3= J2z-3|,

6.11. Haiimnre o07acTE onpefenednd  QyHKI:

y=— 1‘2"'3- 3 L ’ﬂ
F*= -3 V& -a" Ay=3c-3° 2xt —18°

6.12. Tokaknte, uTo (VHKUHA v = f(x) BOIPACTALT, eCIH:
1) flx) = x* - 2x Ha MHOwecTBe [l: =)
2) fix) = x" + 4x Ha MHOomectRe [- 2 +%);
3) flx) = —x* + 2x + 4 Ha mHOWecTBE (— *=; 1].

(f-_ ONOPHBIE NOHATWA 4NA8 OBNALEHWA HOBbBIMKM 3HAHWMAMMW J

Dvaryna, oGracnts ONPeOeteRiA  IVHKNNN,  MHONCECINEO  HAMEHun  vHR-
gk, cpadux  gvHKinl,  cnocobsl  FAO0AHIA,  NPOCINENNine  HPeoDPATO8aHiA
cpaghivos  ghverynn
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§7. CRBOHCTBA $GYHKIINH

e Bl HAy4MTeCk ONUCLIBATE NO 33AAHHOMY FPaduKy 5

dyHKWAK ee ceoiicTea: obnacts onpenenesna dynkimy,  KJHOYEBBIE NOHATWA
ODAACTD IHAHEHHIA DYHKLIWA, HYIW GYHELMM, NEPHOAMY"  Hysg dyymkumi, Nepuo-
HOCTE GYHKLIMKE, NPOMEXYTKM MOHOTOHHOCTH QyHKLNM,

ANHHOCTh, NPOMEXYTRH

MPOMEXYTKN SHAKONOCTOARCTEA dyrkumi, Hambonbwee  © 000 0
W HAMMEHBIIES 3HAYEHWA BYHKLMM, YETHOCTL, HEYeT- SHAHARCCIM-PpUM
HOCTb, OFPAHWYEHHOCTE BYHKUMK, HenpepsiBHocTe  “RYTRH 3HAKONGLTOAHCTEA,

e SHAYEHMA, YETHOCTh,
Onpexerenne . Pvuxyua  flx) nazseaemes HEMETHOCT, OfPAHMHEH-

soipacmaroniel  Ha MHoMcecmee D). ecan A3 W0- oot dyHKLMK, TOMKN
OBIX X, N X, N3 NO20 MHONCECHISA, INAKNY, WNE  3KCTREMyMa, IKCTREMyMb!

X, < X, @uinotHero nepasencmee  fix )< fix,) dyHELMI
Bospactaomad  wHEINE  m3o0pakena  Ha pil-
cyHEe 7.1,

Ha npastike nOome3vIioTea cleaviomeil  QopMyIHpoBEoil  3Toro ompeie-
TeHNA: VHEOIA HAHBATCA  &ospachumonieri | eclll TH0oMYy  OodbIIeMy
IHAYEHIID AapIryMeHTa COOTBeTCTBYeT Ooidbliee 3HAUeHIE (PYHELIMIL

Onperenenme . Pvaryns  flx ) nassieaemes  yOMEQWOIER KA MHONCECHIEE
D, ecan dna wobux x| 11 X, N3 MO0 MHONCECINEQ, MAKNX, HINO X, < X,
awioineno  wepaeencmes  flx ) = flx,)

Vippatomas yHKIWIA 1H300pakeHa Ha pucyHre 7.2,

Ha npakTiee OOTBIVIOTCA ChAeIVIOmen (opMyTIIpOBKDI  3TOr0 onpeene-
HHA. (VHKINIA HA3LIBASTCA  yOwemoued . eCTH To0oMy OoIbIIeMY 3IHAHEHINO
APTYMEHTa COOTBRTCTBYET MeHbIlee 3HAUeHNe (PYHKINIL

OBBACHWTE

Bospactaroweii  nan yomBawomeli Ovaer dyHEUMA, <N MEHBMUSMY SHAUSHMKY Apry-
MeHTH CODTBETCTBYET dHmMeHHe ¢$wvHEmmM: 1) Mmensmee: 1) Goasmee?

1. Jokaseem:. wro dyvmrkuma v = =31 — yousaoman.  Jeiereanreasso.
oo onpeietemmie: PyMENHA  VOMBAKMIAA.  eCTH OOILMIEMY  IHAHEHINO

APCYMEHTR COOTBEICTBYET MCHBIIES IHAMEHHE  (DYHELGNL.
Ilyets x, > x,. Hallaem y, & y, . Tloaysmsm y, = =3x, B y; = — 3x,. Paccmorpum
pasKocTs ¥, = ¥, B mupakenne v - v. nuecto y, mogcrasmy — 3X, M BMECTO V, MOICTABHM
= 3x G

e | B
SeThy : ,1___\,_,’.

Pae. 7.1 Pae. 7.2




[Momyaext ¥, — 3™ =3x; = (= 32k

Packposs ¢ROOKEM 0 BRHeceM ODUNEA  MHOMMTETs 3 ckodk: —3x, + 3x, =
= = Jx; - x3) Ilockodsky X, > X, T0 JHASCHME PAsHOCTH X; — X, MOTOEHTEIBHO,
Chegopateinio, ¥, — ¥y < 0, Toraa ;< V..

OBBACHWUTE

Ecan dyHkiumg  saJans TAOIHUHEIM CMOCODOM, TO KAK 0O TAGIMIE MOEHO YCTAHOBHIS,
geaAsTea  GyvHRUKMA  BospacTaromiell  mam voRBarOmmelt  WaN He ABIACTEA  HHN BOIPASTAK-
toeil. ME YORIBAROLISH

Bospac Tapommie 11 yORBAROMIE QVHKONIT HAa3BIBAOTCA  VOHOMOHHLIAIN
PVHRI AN N

Heeredosams  GveRyIG  Ha MOHOMOKHOCNS |, JHAYIT BRIACHITE, ABIHETCH
OHA BOIpacTalomell wml vOuBaiomiell  (QVHELIE,

GIIP‘F:[E,'[EHHE 3 HFEHFJPE:]THKH, HiT Hﬂlﬂﬂpbl‘l’ ﬂl‘ﬂi‘ﬂ“tﬂ' EDEPH'EIH!’TMH{!’H
(vowearouas ), HAOILIENONCA  TIPOMENCYMKAMN  goipacmanni  (yosieannn )
ihyrKinn .

Onpeaenenne . Ovunyus  flx ) vasseaenica  OPAHIYENRON . ecTit ATA BCex
IHAMEHNS X CVifecevem  Maxoe notoxcnmerswoe  wncie M., wme [fix ) MM,

Ecmi Takoro wucma He CYIIECTRYRT, TO VHKINA — WeaopawiveHyas

2. Ha pucynxe 7.3 mi00pamena OrpaHicTcHHas  VHKNHA, HA pi-
: cyure 1.4 — HeorpamuueHmazs  dryHsmHE

Onpegeaenne . Dvuxyns  flx ) wasueaemcs  OPANNNEHHON  CEEPXY, ecil
01 ecex sHavedndi X cvuecmevem  maxoe wieire M. wmo fix) MM,

Puuryua  flx ) vaswenenica  opaHuteHHol  CHNZY, eclu O1F ecexr IHave-
Wit x cvigecinavem  maxoe wucio M, wme fix) | M.

3. Ha pucyexe 7.5 miobdpakcHa OTpaHAveHHA®  CBEpXY VHEUNSR,
: HA pUcYHKe 7.6 — OrpAMMMEHHAR CHHIY (VHELHA.

ObbBACHWTE

1) Kak pacnozosken  rpadix  orpammgennoil (orpaHimteRmofl  cHINY:  orpaniMeHnodl
ceepxy) dymxmim  y = f(x ) otHocHTeanMo  MewoTopoill  Opasmodl, mapatieasmodt ool Ox?

oy A A
M y=fix)
g -
/ . 0 .
_Jﬂ X
—M
Pue. 7.3 Puc. 7.4



M /
e o

y.‘.
/| / >
ﬂj I.' \_/D X
M
Prne. 7.5 P, 7.6

3 i

2) Kaxwe w3 pymxomlc y=lx ime k20 y=xh y=xy=zxhy= Jx: y=i
OFPEHISEHE, OTPAHNMCHE! CHHIY, OFPAHHYCHBl CBEpXYy T

Onpenenenne . Inavenne apsyaering, HpI Komoposm  SHAvYeR e @rﬂmﬂm
paeno 0. Hassieaemcs  HyR1em  (KopHem ) gvHKuNN .

OVHKINA MoXeT NIMeTk Heckoabko Hyieill. Hanpmsmep. §vHKUNS
y=x [x + 1jix = 3) wueer Tpit HymE: x =0, x==l, x =3

lTeomerpirieckilt  HVIB (PYVHELINI — 3T0 A0CHUICCA TOUKH MepecedeHId
rpaduka  yHEIM ¢ ocklo Ov. Hanpusmep, Ha picyHre 7.7 H3oOpakeH
rpague QVHENHN © HYIAMIL g, b U e

4. Hafizen myam dymxummn v = =5x + 10, T e. TOMKH DepeccdcHue

rpadika dymkumm  y = =5 x + 10 ¢ ocwio abeumce. Tlockoaexy TouRH.
TeRAMIE HA OCH AOCWNCC, MMERHT OpINHATE, PABEHElE HYTR, To Hago B opMyTY
y= -5 x+ 10 pmecTo mepeseRHON 3 mogeramme wmcae O [Momysom  ypaeHemme -5 x +
+ 10 = 0, #3 roToporo HAxommM X = I
3nmmr, rpadux fyermm ¢ = =5 x + 10 pepecexaer ock abcmicc B oJMOl ToMEe ©
poopaimaTaK - (2 0) a Hymesm ool domkmuMm  ARTEIeTCL  wmene 2,

OBBACHWTE

Oon smarx dymwamit y=ke, me k20 y=xiyp=—xhy=xliy=jliy= r+2 meg 0
ARIReTeE  HyTeM 3Toil dymkmm?

nﬂpfﬂfﬂfﬂﬂf . Hucicewe NEONMENCVINIKN,  COCINGRNINE: 113 FHTHERIIT L0 B
JMEHING, RPN KOIMOPSEY SHONERIER 4{1"!1’?\'””1‘:’ A OMCHIIC T FLTH PRI T -
Mt  HOsweinca NEOMENCYTHRAM N FTHAKOROCIIOANCINGT lﬁ_‘}'ﬂ!\‘l’{ﬂﬂ

G
=y

6l




5. Hajizem 3SHAMEHHA  ApTYMEHTA X, NP EOTOPMX SHIMEHHS
' yo=—Sx + 10

dryRxImm notoanTensHe,  dng aToro cocTaBMM W

PEIOA . HepaBeHCTBO: —n ¢ + 10 = 0, Ioaysms =5 x = =10, #m x < 2, T & [moayasd
gRcIosodl  opodexyror (- 2%

Omigem (=% )

Mg dyHEUEy, M300pa%eHHOR Ha prucyHKe 1.8, ykamuTe NpoMexyTEW 8 JHaKo-
NOCTOAHCTEA.

Onpenenenne . Yucio b waswieaemcs  HANOQTLINNM  IHAMEHHEM  IVHKNNN
v o= fix) wa unoxcecmee X, ectn :

1} o amoxcecmee X cywjecmevem  maxoe wieie X, a3 Kemopoze fix,)= k.

2) @17 medoze wncla X n3 mMoxcecmea X ecpro wepasewcmao L flx) Mi,

Onpeneieane . Yieto kb sazwedenica  HAUMEHBIMNM  SHAUeHHEM  (yHENUN
1= flx) wa amoxcecmee X. ecau ! 1) go vmoxcecmee X evujechmevem  maxoe
WiCTo X, 018 Kemopoco flx,) = ki 1) d1a medoco wncla X NI MHOMCECHIE
X sepro nepasencmeo :1_1"{:..-}| k.

[Tpuvevanne . Ecan MHO&ecTBO X He yeaseiBaeTcd, TO Petds IHIET O Ha-
XOAISHIN  HANOONBIIETO IUNI HANMEHBIIETO 3HaUeHNs QVHKININ Ha Beell
obIacTN onpel eleHHA.

¥
OBBACHWTE i
T
MMowesy ans gymemum v = x° Ha orpeske [-2: 3] maeeem :
Y =0 Vo =9 (pur. 732 !
|
|
. i |
Ounpedeaende . Pvunyna  Hasweaemca  YemMHON | i i
ecTi : |
- | |
1) oGaacms  onpedetenua  gwHENNN  CUMMENIPUYHT ~F 0 ¥ =
HNHACITETEHO H1ULA i
2) g1 wobose x uz oGlacin  onpedetenns  fl—x )= Pue. 7.9
= flx)
Hanpumep., ¢wHENNE v = x° — uetHan (yHxuns.  JeficTBUTeNBHO.

1) obnacTe onpedeleHid (- +9) — CHMMETpPIYHA OTHOCHTETBHO HVIA.
2) aas moboro x H3 oOmacTi ompegeneHna fi-x) = (—x )= x" 1 fix) = x°.
3T, fl—x) = fix)

OBBACHWTE T
1) Nowesry dymemmm y = x*: y = x% p=x%h y = x!%: (- xh iy (afixh)
¥ = X rde g — MATYPATRMOS  HHCTO, SRAMOTCH  HeTHBIMMH S S 1
drymaanm? I - s
2) Tlowesy rpadume wermoll  QYHKIGN  CIDOMETPICH - ' it
OTHOCHTENBHD ocH OF (ocekad cinmmeTpma) pue. 7.107 Pue. 7.10

6l



Onpelenenne . dwryua  Wazsieaemca  HeemHen . ecin |

1) eGracims  onpedetenna  gvHrynn  cUMMEMPUYHA  OMHOCHINETEHO  MVIA -

2) o1z modoco x nz ofracmu  onpederenmna fl-x) = —flx)

Hanpmuvep, ¢yvEEmng v = v° — HeueTHad yvmkunsa. JleficTRUTENRHO,
1) obnacte onpeledeHnd (—*°) +%) — CIHMMETPHYHA OTHOCHTeIBHO HVIA,
2) ang modore x u3 obmacTn onpegenedus fl-x) = (—x) = —x* u flx) = x*%.
IHaunT, fl-x) = —fix)

OBBACHWUTE

)

1) Moweny dymemmm y = x° y = xhyp=xhy =3z ﬂﬂl' = __(_{Efﬂ.rli
v=x"""_ rac n — MaTypaTisHOc OHCTO. ABIEKOTCE  HCMCTHBIME ’ ya
dyuxmmam’? P

) Mowenty rpadur HeweTHOi  dvERKLIE  CHMMETPINTEH  OT- / :
HOCHTETEHO  HAMATA KOOPIWHAT (HeHTPATRHAR  CHMMETPRA) I
(pue. 7.11)2 : =T 5 _L—;

3) Ha rakos w3 rpadmeoE  m00pameHa  deTHAR  yHEUHA 4 ’

Ha EAwOM — mewetHas (pue. 7120 T.13)7 1 /!

4) Moser am ymxmas  Onite dermoil:  Mewermofl, ecH ¥
IrREcTHO, UTo Toukm A(=3: =21 Bil: 5), C{3; 2. DN=1: =%) Vo i)
NPHHAZASEAT  OZHOMY 0 Toamy ke rpaduxy  yvHrum? [~ 23— x))

Puc. 711

Oupenenenne. @OyHRNEAMN  O0NE20 GUOA  HATWSMOMCA  VHKINN,  Ko-
H!ﬂPbI'E' A TTHIHNCH Hil YEMNHBIAN, HI HEYETHHLIWN.

Oupereiesne. OKpecMHOCbI0  MOYKN  HASBIEAENCA  TO0ON  UNINEPRAT
Fﬂﬂﬂp}ﬂ."ﬂﬂfﬂﬁ HHY  IHOYMEY.

Onpegenenne. Tovwa o Hasweqemca  modroll  Marcusmyma  yHxunu
v = fix), ecan cyupecmevem  INaKaAd  OKPECHINOCHIG  MOYKN X = @, WNe 014
€0EY X, X T a, u3 WO OKPEcmHOCN  MOYKN O HNOTHAENICA  HEPABEHCNIED
flx) < fla),

Toury sagciMyMa OOBMHO ODO3HAYANT x__ .
0. PYHEUHA. rpapHER KOTOpoll HIOOPRMSKEHS HA pHCYHES  T.14.  HMeeT
: TPH TOUKH MAKCHMYMA: X _ = -4, X T3 X . =0

Onpexenenne. 3uavedne  dawukiin & ModKe MaxciMyMg  HASHIEGENCA
MarcuMymom  pyargnn

' ik
¥ g
-
o X
-
(] x
Poe,: 712 Pue. 7.13
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Puec. 7.14

7. Pynsune.  rpadux  wotopoll isobpaken  Ha pucvHEe 7.14, muger
- TP MARCHAMYMA  dynemm: 50 4 om -2,

deficrantesno,. 5§ = fi— 4 4 = f(3) -2 = f(6).

Onpenenenne. Touxa a Hazuiedenica  MONKOH  MUHEMYMA  QYyHERHH
v o= flx ), ectu cyvugecmsyem  maras  oXpeCcINHOCHIE  MONKN X = @, 4ie o018

= 5

BCEX X, X F g, NI HeKOMOopon Mol MoYEH 0 euineiNAeINcE Hepaeenciian

fix) > fla).
Touky MHHHIMYMA O0OBMHO 0GO3HAYAKT v .

B, drympaina,  rpadux  xotopoli  HobpaweH  Ha piueymke 714, mnger
- TPH TOUEH MIOOEMYMAD X = -7, ¥ o = X =X

ﬂl[[}P:IEJIEEIIﬁ Jnavexie  VHKNUN 8 WOMKE  MHHIANWMO  HAZLIEAENICH
MuHusMyson  yHRRun

9. Ovauma. rpadEE  KoTopoill  wIoOpameH Ha pHeyvHRe T.14,  maeer
: TP MarcHniysa  gymkmm -2 1 on -4

JedficrenTeasno, -2 = fi— Tk 1 = fi=-2) -4 = f(5)

DIIPFE['EJIEHHE. TDH'HH MEIRCHANDET N NNV HOIDIEINNNCA Ao RGN
FKCMPEMIMA  PYHENRN . a0 INGYeNie  VRKIIE 8 MoyKe  IRCIpeuyia  Ha-
WIGACHICA  IKCINPEMYMOM  (IVHKNIN .

E NPUMEP ] 10, $ynxmma, rpadux EoTopoil  wioDpameH  Ha pHevEEe. 7.14. maeer
IDECTh TOMER SKCTPEMYMA.

OBBACHWTE

Togexy Toukn X = =1 0 ¥ = 4 ABISOTCA  TOAMAMII MOAKSIDMVMA. @& TOUKRE X = 2 —
Tomkodl MM (pee.. T3
Pagssl a0 MAKCHMYM M MHHHMYM $VHRUHE Ha pHcyHEe 7.167
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Pae. .15 Prc. 716G

Handonpuiee 3HaueHite QVHKLUHI HA MHOKECTBE MO&KeT COBNAJATE C Ol
HIM H3 MAaKCHMYMOB (VHKINNI. HAlMeHBIIee — C OJHHM H3 MHHIMYMOB.

11. Ha pucynxe 7.17 mawcmeyy  yHEIN 5 HARGOJBIIGE  SHANEHIE
= dyuktm - pabme 5. auommMyM  GYHEOMN B HAHMEHBICE  IHaucHie  dyHk-
HHH PaBHO —3.

12, Ha pueyHxke 7.18 soxcmays  dvHanm  paBeH -2, HanOQIROISE SHAYSHWS paBHO 3,
MUHEMVM  yHEURE  paseH —34, HANMEHBIDGE IHMIEHAC VHEUNE paBHO —O.

L
MR e L LR T RN TS !:I"u
i
" OO Tt e AR et g e el
y=fx
- 4 ]
o 2 B x
SOCERE LAY
-8 R
DU MO MBI R R
L Cpiaiis e PROITEAREN R EE R it Gl e
Pac. 7.17 Puc. 7.18

Hamdonsmes 1 HaliMeHBIIEe  3HAUeHHA (WHRIIN He BCerla COBNAJAOT
C MARCHMYMAMI I MHHIMYMaMH  (yHEDL

® 1. Uro ospaqacT: HeodedopaTe $ovHKDNE Ha: 1) uMoHoToHHOCTH: 1) OFpaHHtCH-
HOCTET
2. Hasectro, «ro rpadme Hewotopofi dymemm v = f(x) pacnosowken  seme ocn Ox
A8 BeeX IHAMCHHIT  APryMEHTA X HI OTEPMTOTO  MNCTOBOMD mJy4a (== T)
W OHMEe oci O 304 BeeX @ W3 OTRpWTOre  Wmedosoro aywa (7 +%) m npn
X = 7 nepecerast ok O, Hasomime Myom H OpoMeEyTEH  IHAKOOOCTOAMSTRA

3Toit dysRmmm.

64




1.1

7.2.

T3

7.4.

Kapona  cpain  muctirems
OIPAHHMEHHOCTERD |
Byaer am dymemnz
TOABKD  CHEIY?

1o omMauasT NS 0BaTh

Sth b

HAHOOTLITEr

OI pAMHMTHHOIL,

H HAMMEHBUTERO SHadMeMBA  dyHEmun o ¢

€CON OHA OrpaHiMEHA TOIBKD CBEPXY HIH

dymemme  Ha gerHOCTRT
Hisectio, 410 00macTh ONpededennk QyHKUMN He SHMMETPHUHA  OTHOGHTEIRHO

HyA. Momer am sta dymemmd ST verHON WA HewerHoil?

7. HspecTHO, 9T0 HEKOTOpAR

yHERNA

qeTHAL  (HedeTHax) Kok 570 MoEHO . M-

NOMBLIOBATE  NPH MOCTpocHWl e rpadumya’

B, Momer mit sommsys  GyHELIM
IIpuBcanTe OPEMER.

9, Moger an MakcmuMys  dyHKIHR
TPIMEp.

10, Tlomenmy maxchays  dymxmm
e

11.

arerse”

ORITH COABIIE  MAKSHNVMA

HE MOKET OHTH HANMCHBEIIHA

Mosenyy  semmseys  GVHKIIEE  HE MOWST OITH HANOOTELMINA

sroit. dymxumm?

OMTE pakeH sy GyRkmm?  TTpueeanTe

HATeHHes  yHK-

FHAICHITTME

hyrE-

VOpagHeans

A

Ha pucynre 7.19 mwolpaxeH rpadug (vHE-
mot y = fix). llcoonssyas rpadis  aHHOM

QVHRLINL, [epetiicaiTe e CBOICTBA.
Ilco1s3vd  cBOICTBA BEPHEIX  UICTIORBIX /
HEPABSHCTB, JIOKAXNTE, YTO BOIPACTAlT . -
dyurmn  (7.2—7.3) : & J4 =
1)y =%+ 2.x; Dy=86x+ 1;
Jjv==-8+ 4x: Hv=05x - 3
: : : Pac. 7.19
S)ly=x?+ 3 6) y =02 x*
7)) y= 5+ x% 8) vy =x'- 1
Dy=x*~dupu x| 2; D y=—x+2mopu x M- 3
4
y===—qnpr xM-4; 4) 5= . mpi x| 3.
: pe : 5
llcnone3ya  cRoilcTBA BepHEIX UHCTIOBEIX  HEPABEHCTB, JIOKAKIITE, 4TO
vopiBaoT ¢vHkmm  (7.4—7.5)
Dy =325 —4%, Dy=—3x+ N Ny=—T—4
dy=-35x+ 8 S5ty =—a'+ 2 6) y = =2x7
Thy=— 6-=x% Bly=—-x"-4
D y=x*-9npu x M- 2; Ny=—x+dnpu x| 3
b ” 2
3)y= - mpn x I 5 4) y= — mpu x M4,



7.6.

T3

71.8.

T3

7.1,

7.11.

66

BriacHnTe, ABIAKTICA I OTPAHIMEHHOI CHH3Y, OTpaHH4eHHOII
I orpaHngeHHoll  gyHRmm  (7.6—7.7) ¢

1} y= 5+ x; P R R e i

PDyp=— ] —x 4) y = x* + 3;

5) y = = 2 6) = —x + 1

Ty = 2, x m; g = -2 w0
= X = X

9) y=Ix|= 5 10} = —fx|+ 2:

11) v = ={x| + 6, 1Ie =1 Mx ME;

12) y = k|- 7. me — 3 My M2,
lJy=x"—4dx + 525 13e — 1 My M4;
) ym =x=x+ 375, TIe -5 My M
Ny=x"+6x+6 r1e -6 Mx MQ;

4) y=—x"— 8y — 185, rme 1| my M3,
Haiianre HanGoabmee 1 HAUMEHbBIIEe IHANEHIA  (DVHKLIIL
1} y= 15 +6x, 1oe -2 Mx M1;

2} y=—08 x+ 10, rae — 5 My <4;
Ny=11 —x%1ae 2<x M7,

4y y=x"+ 54, rae =3 My M- 2;
51}'=1E* 5, T 9 My M16:;

6) y=— yxr =~ 4 mae 0 <y M4;

7)y==_ 10 05 Mx < 3;

Il Rl

8) y= =, 11e — 8§ My M- 5;
9) y=—|x|— 85, rae — 7T My M_3;
10y v=ki+ 16, 106 2 <x MY,

.l-i

Moctpoiite rpadiik 1 NepeulcaiNTe  CROMACTBA  VHRIINL
i I={r3 + 2, ecmn -2 My < |,
2 —x + 3 ecom 1 My ME;
- {sh— + 5, ecam -3 My MO,
ER= —x¥+ ], ecrn 0 < x M2,

Kakne n3 npuBeleHHBIX TpadukoB ABIAIOTCA  rpadukaMi
1) weTHOll (pVHEIINL, ) HedeTHOI (pyHELII,

cBepXY

3) dvHEINNL, ROTOpas HBTAETCA HI YeTHOIl HI HeweTHoil (pic. 7.20)7

Jogaxure, 9To ABNAOTCA  deTHEIMI dwvHKImM (7.11—7.13)

1) vy = 19x% 2) y = x- 34 Iy o= xt - Tal
" i ] = 8

4) y=—x* = x¥ 51_1—;;. &=




7.12.

7.13.

7.14.

7135,

7.16.

7.17.

|
‘HI
"-..__'.‘
|
L]
m—
ER

_3\1.}({-' \-/5 :
1)
Y
o -3
k3]
Pae. 7.20

1)y =42 +1 — |5; 2 g =

y= VrZ 49 — ¢

4)

It -6 + 22

3) vy = |+ 54: 4) y =31 - .
1)y = k]+x* Ny =x*= [l

4) y = Jx+ +9-x

JokaxnuTe, UTo ABNAOICA HeueTHRIMI  GyvERIm  (7.14—7.16)

1) =3 A e 3) y==9x%
)y =-x+ 2x; 5 p= %-:r: 6) v =-— %—I.
1)y = x+x* +1; 2)y = vx? — 2 = 44y
3y =2l ) y== =kl

g - -
1) y = =xje| + x% )y =-x k¥:
Nry= EI - x; d) vy = Jr+8-B-x

x +4

Ha pucyage 7.21 mocTtpoeHa dacte V4

rpaduka  QyeEKIM vy = fix) I
cIpoiite  rpadux  vHKmIN @ Ha R,
eclH I3BeCTHO. YI0 OHa: 1) 4eTHad:
) HeueTHad, 3) HI YeTHad. HI He-
YeTHAL.

o

a7



7.18.

1.19.

7.20.

7.21.

71.22.

68

[lccmenyitte Ha 9eTHOCTR (PYHELIIO:
[}y p==bx + 2% 2Dy=lx]l—ak Dy =wxt +1+ 12 kl;
" L 1 X

4 y=0Tx" -kl 3 y=" X By =N :

: el : x* -5 b 2 1

d.x ; 2
T) 3=~ : Ejjf=ﬂ+"‘.
-2 I

Hcnoneava onpeneieHis ToMek 3IKCTPEMYMA I IKCTPEMVMOE  (BVHE-

LI, ammmiTe a8 gvHEm v = fix), rpadux koTopoil n30Gpased
Ha pHcyHRe 7.22:

1) TOUKIE MaRCIIMYMA; 2) TOUKH MITHIIMYMA;

3) IKCTpeMyMBIl  (DVHKLIIIL

Puc,. 7.22

Kakonm mn3 rpaduxop, IM00pakeHHMX  Ha pUCYHEe 7.23, ABMAeTCA
rpadukoM  GyvERU? 14 QYHKLOIN  3AMIOUITe €€ TOMKI JIKCIpeMy-
Ma I IKCTPeMYMEL

TocTpoiite Tpadiik Il 3AMIIIITE TOMKI OKCIpeMyMa  (VEKIIIL:
1)y = 2x7 = 4x + 3; 2y y==x"=2x = 5,
3y =-2x+ x4

B
Haiiamre OpoMeXVIEH BolpactaHua  whkumi (7.22-—7.23 )
1} 3t = % + 1 )y =x%+5c opu x| I
Ny=x*+4mpnxl 2 ) y=—-x*+6npn x M- |




i
—
— e

b
#

: R : e
2 X i 1 X
3 4)
Pue. 713
_:3r+7, - 1=_va_ = =
7.23. 1) e Z) 3 =5 3 4 .
Haitanme npoMes#yvikil  vOmBannd vEsmmi  (7.24—7.25 )

T4, 1)y =-x"-x; D y==x+3x, 002 x ML
Dy=x"+3 mmexM-3  4)y=—-x'+8§
me x| 2 v

b-3dx 3 -2x
1 = # g LR

7.25. 1) g 2) 3 o l\

7.26. Haitanre Handodeimes 1 HalMeHbIee  3IHade- ‘ -
HilA (pyHEIIIL: o 2 & |
Ny=x-x+375 y=-x'-3x- 625
Ny=2x-4x -3 Nyp=-3xT—6x+4

7.27. Ha pucvare 7.24 imsobpasxen rpadik  (yvHK-
min v = flx). Haiiznre #poMexyTR  BO3pac-

TAHIA I VORBaHHA QyvERIIE v = (fix )" Puc, 724

G



7.28. TlocTpoitte rpaur © mepeuncauTe CBOICTBA  (YHKIMI
x + 1, ecil x < =2, —E, ecm x < -3,
Dy=ly*-3 ecm -2 My <1, 2¥={35r+ 14 ecm -3 My <0,
x+4. ecmt x| 1 Jr+14 ecmi x | 0
7.29. YerHoll 1IN HeveTHOl ABRIAeTCA  (pVHKHNE flx) + glx). rae
Dfix)=-1llx +x*ngix)=<1lx - 19;

Nfix)=x"+x'nmglx)=—x"+ 43x,
Nfx)=ll-x'mglx)=x"-x%

4) fix) = xr-8

- 15 nmglx)= + 52

S | 1

7.30. TlocTpoitTe rpadmk 0 Hccaeayiile Ha YeTHOCTH  (PVHRINED:
—-x, e —4 My < =2,

1) ¥y={6 = x°, ecrm1 =2 Mx M2,
¥, ecm 2 < x M4
¥ — 2 ecmr =5 My M—],

M =14 +x* ecmm -1 <x < |,

—x = 2,-ecom 1 My M3,
7.31. Ilccaenyiite Ha YETHOCTh (DVHKLIIN!

1} p= =8x + 2% + x% 2) =022 | = 2% el;
3) y = A +x® - 31 K )y = — xiyfx—x* — 7 .
1 o
A = oy T
X)) A 5 3 Gy x° =1 = -
j - 4 -
TNNy=x+ x|~ : By = + x|l
e A =
7.32. Ioctpoiite Tpadiik I 3aMINNTE TOUKN OJKCTpeMVMa (PVHKIIIL
1) y=k*= 4 2) y = |-x" = 2x};
3) v = |2x° = 4; 4) y = 3x7 = ox/.
7.33. llocTpoiite rpadik 1 3amHOONITE TOURH 3KCTpeMyMa  (ivHRINL
Dy = kidx-1; 2) = — 2% + 3]
Iy =2 - 6x + 3 4y v = 3x% - 6x = 1.

7.34. Hailmme TOUKN MIHIMYMA 1 MAKCIIMYMA, TOCTpONB Tpaduk  (yWHKLIL

1)y = |J.1:T2-]i: y= “ﬁ_q;
3} ) - F—m




7.35.

7.36.

3T,

7.38.

7.39.

7.40.

C

Hecneqylite Ha orpaHiMeHHOCTE  (PYHEIHE!

1)y = ya?-9x+8: 2}y = ¥8-2x-x" ;

1
N yp= : 4)y= .
}'] = —9xr+9 }'1 8- 2x -1

Hafgire npoMeyTKIL  BOIPACTAHNA  II VOMBAHIA  (JVHKINI:

1)y =20 + V24, Nyp= 222, Lo,

x+ 3 - =3

Haiigure Hanbombliee I HAMeHbINe? 3HAUeHNA (VHKINH C mapaMet-
poM a:

1)y = x* = 5x = 6a Ha uncnosoMm orpeske [-3; -1

2)y = =x*+ 5x + Ba Ha uncnoBoM oTpeske [-1; 3]

3) ¥ = ¥ — av + 7 Ha uncnoBoM oTpesre [0; 4]

[TpeacTapeTe B BHIE CYMMEI YeTHON I HeweTHOH (vHRNNN (VHEIIO

y o= fix}
) flx) =353+ Tx? =42 - llx + 30;
D flx)=—x'+ x*— 1lx| = 30 x:

DA =x"=2T ¥+ x| - x Jx .

[locTporiTe cxemaTiMeckiil rpaduxk I NepeulcTiTe CBOHCTEA  VHE-

LI
x*=9 ecom =5 My < -3,

1)y= |3 +x,ecm -3 My <0,
3-x,ecm 0OMy M3,

¥ -9 ecom 3 < x M3

el

—x = 2x =2 ecmp 4 My < -],

2) p=4x. ecmn =1 My M,

—x?— 2y + 2oecm 1L <.y M4,
Jana ¢yuxmgna v = fix )k
4+ x*.ecmn x <0,
1) fix) =
glx), ecmr x | 0.
CocrapsTe BhlpakeHie glv) Tak., 4ToOBl y = f(x) ObUIa HeTHoIL.
5 =x=, ecmn x > 0,
2) fix) =
glx ). ecm x <0.

CocTapbTe BRIpAKeHHe gv) Tak, 4Todsl v = fix) ObIIa HeueTHOIL.



*7.41. OyuEuna v = f(x) aB1gerca  HeueTHoil. Il3BecTHo, uTO!
1) flx) = Jx npit x > 0;
D fix)=x*-4xmpn x| o
3) flx)=x*+ 2x npun x MO,
Moctpoiite rpadur  dyEEmm vy = fix).
3agaiiTe JaHAVH QVHKIONO OIZHOIT (opayioil

7.42. Hocrpoiite Tpadimk I 3amMIEMTe TOUKN MIKIMYMA H MAKCIMYMa

(pyHELIL:
1) fix) = [p=22:  2) flx) = | = 1}-30: 3) fix) = k=214

7.43. Tlocrpoiite cxeMamidieckn i rpadmk  wetHoii ¢yHEOHI ¥ = fix), KO-
Topas IMeeT MIHIMYM B TOUKe x,= 21 I MAKCHMYM B TOUKE x, = 4
Haiijime wicao ToUeR IKCTPeMYMOE  3TOl (IWHELDIHL

744, [locTpoilte cxemMaTiMeckKiil rpadik  HeweTHoll ¢QVHRINM v=f(x), KO-
TOpaf HMEST MIUHIMYM B TOUKe x,= | 1l MAKCHMYM B Touke x,= 3.

Haiiaire w4ic1o ToHEK IKCIPEMYMOB 3700 by HELIIM,

MOBTOPUTE

7.45. Hailorme  HanGombumiii  KopeHb VpaBHeHHA 24l —E = —r:;,
T-x  x+6 |[20x+28:" -

7.46. YnpocTuTe BBIpaKeHnme |- " - 3 28x _ 5 -

7.47. HaiLmiTe 3HAYeHHe CYMMB! UefBIX WIS, VEOBIeTROPHIOUIIN — HepaBeH-
] 20+ x - 2
I8 40+19%- 2
7.48. Haiiaite 3HadeHHe TPHTOHOMETPHYECKOIO  BBIPAKEHIIA:
1) cos60°— sin 225 °+ tg 150 °— cos°300 °;
2) sin” 160° + cos® 160° - sinl35° + 1g240° — sin *300°.

mia.

7.49. Haizmme MHOKECTBO 3HAYeHN  (yHEUIL:

1)y = 2x% = dix|; 2) y =x"= 3xk 3)yp=2x*=k|+ 2

( L OMNOPHBIE NOHATHUA ANA OBAAAEHWMA HOBLIMW 3HAHWAMM )

Junelnas  gyvuryns,  weadpamunas  gnnsyna,  Opods, eias  Yaciib,
OPOGHO-PANUONATLNOE  ELIPANCENIE .




§8. JPOBHO-THHENHASA <$YHKIIHA

Bet HayyuTecs yCTaHaeaMEaTs ceolicTea apobuo- r_‘
AMHEAHOH ByHKLMM y = :: :: o 0. ad EheW KNHOYEBLIE NOHATHA

2 ApobHo-nuHedHan dyHk-
CTRONTE €8 rpadmk. i CrAd

Onpeneienne. Jpodno-tanennoll  yukyuenl  Hasweaemca  gvwsyna  etda

ax = h T L
y = e 70, ad F be
cx +d

Jlokases. HTO BRIpaKeHIe

+ b = k
- MOAHO MpeoOpAl0BaTh K BILLY +m.

Hoxazamerscmgo

(e 5-5)o als+E)r-F)
G|X + ===+ alx 4=+ b = =
axr + b e (i o o

cx + d { d] d]

Lo e el + —

e _ c
n[.r+E] ﬁ._ﬂ k;ad
s " B e o Y
E[HE) E[HE] S
e L €

i _ be-ad _d ==
Ecm BBeCTH ODOH@YEHNA &k = ———. n =T, w1 = —. TO NOTYWIM

s
ax + b e k ey E
ox 4+ d r+n
3T0 mpeodpaloBaHile  O3HAYaeT. UTO TpaukoM  ApoOHO-palHoHATBHOI

ax + b <
pyHEII ¥ = ———, ¢ =0, ad ¥ be spamerca runepboda, Ee Mo#do mo-

&
JYHITE 113 rllﬂepﬁﬂﬂbl P C NOMOIIEID  TNapa/llefIeEHOTO  [epeHOCa BIOME

OocH Oy HA |p| eQHHN 11 BOOE ocH Ov HA m| eguHnn.  Hanpaenenme mnapan-
ASJBHOTO MepeHOCa 3aBICHT OT IHARKOB » I m,

@ 1. Y70 ABARETCA rpadukom dyHrLn y = = P opue= 07

ex &

ax = h
ex +d

3, Kax Bul gyMaete, nodeny 8 onpeaeieHn ApotHO-MMHEAHOR OYHKLAY MCOKIRIYMAN
caydan ¢ =0 W ad = be?

Inaant.  GYHKUHE NPEHEMAST OTPIUATEILHLE  SHMANEHHA INE BoEX X,
i 2x ]

Moctpoin rpadux  apodHo-pamionansHoll  dyHKwR ¢ =

£, Y10 ABNAETCA rpadmKomM dyHKLM ¢ npu ad = be?

Mpeobpasyess: 3 = =X "': i l}1+3 e - Toraa rpadus  dyExumm
Xi= X == X=

v= 2541 yommo NOTYEHTE HI Tpajmra y = 2 € MOMOIWBD AAPILTCTEHORS  [IopeHOoa
1 Lt =

=1
BI0OE 0eR G Ha | eanHMUMy Bnpago MO Ha I SINHIUW  BBEpX BIoOs ook Oy (pue: E1).

73
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Pac, 8.1

r=1

@ Wenonsays rpaduic pyHkummn v = 25+ 1 ommwere ee caoiicrea.

: o ar + &
® 1. Kax BTy dopuyTy IpooHo-THMefivoft  dyuEmm 3 o= e d,'."

iax & b

2. Kax Bm gymsere. mowesry fyHkmne v =

HAIBATH  dpodHe-TuMefived 7

o & d
Yopaxeaennn
A
8.1. Ilcnode3ya  mapaiiensHell NepeHoc BAOAL ocH Oy, nocTpoiite rpaduk
(yHEm:
Dy=—r3: V=55 DU=—5 Hy=-—1
) ¥ =9 = r-3: ) ¥ = o ”"'_‘,Hg
8.2. Iloctpoilte rpaduy  QyHRIINL
o o0 2 i 8 0,5
1) ¥=~37=3: 21'“:_1*-3: 3) ¥="73%: 4H£|"=x+3-
8.3. llcnonssya mapadiefbHBil HepeHOC BIoTs ocn Oy, mocTpoiite rpaduk
(vHEII:
= L5 = L, s iy =a.1
Dg=1ror D=2y By=l-5 di=2-3,

INoctpoiite rpadux ¢yvHRmm (8.4—8.6 ).
= E = 2' —— -Er =2—l
84. N y=2+—; Dy=1+=: Hy=1l--: HY¥

2x°
1 1 1 1
= A ! . = B i =1 -
15 D y=2+—o i)y =2 —=i ) p=l-—mid) ¥ T
— —-—]_.—' — _._'?__- | = 1 E =3— 1
6. 1) ¥ prseer Dy=3 & 3y =3 vl 2x + 4




B
8.7, Janumume agannTHUeckyo Qopmyry no rpadury  yERmm  f{x ) (prc.

$.2).
&
¥ I
7 L] 1 | ] IQI i L] 1 L IF'
1 |DI| L | - -\-_-______'
| e [ x j -
§ 2
Pue, B.2
8.8. [Toctpoiite rpaduk  (vHKIDNL
1 1 1 1
= . 7 - s =|—1 =
Dy=rm D¥=5570 3 il WysE—=l.

8.9. [loctpoiite rpaduik  QyHRIIIL
1

ks . g . =141 |: =1+
D¥=mmm 2 ¥ g 3) y=lle—1: ¥ Ht—el.
i
8.10. [Toctpoiite rpadmk  rvHKIIN:
- 3x _3x-1 = Ax ., -
1y y= = 2} y= — 3) y—IﬂEL 4) y= o= _3

8.11. Ha pncynxe 8.3 noctpoen rpadux ¢veHRIm flx ). 3ammmnre  aHam-
TiMeckyio  dopyvay  aToil QVHEURH, ecan ee rpadiK NpoXOANT Hepes
Touky A(2: 1)

8.12. Ioctpoiite rpadmk  (Qyeemm  (8.12—8.14 )

2 3x-1
n ===l 2 y=l==I; A
dx+2, 2x-1
3 ¥=l=7 cnyl"ﬂi
2x+5 dxr-1
833 DA = DTS 1I.
5 W mib SR A
3) 4= .t+l 4):¥= .r+3



1 1-2x _dx+1 3 dI;:r _y2x-5
8.04. D ¥=l3==5 2yl 3 I o s PO 8 oy
NOBTOPHUTE
8.15. Vipoctuie BeIpameHie:
1} Eam[ J -J'r_mn-::f. 2) %cusﬂ-m[§+u];
3) ﬁainm—ﬂsin[m—f]; 4 um[a_g.]_,*?,mq,
8.16. Hailjurre 3HAYeHIE BHIPAMKEHIIA:
mz%ﬁ Etg‘—nu
I} ——==4; )y — 223 3) 4sinl5%cosl 5o
1-gin® — =i
sin® = 1 “312
4) 8sinl5°cosl5°cos307; 5) cos?15%cost75% &) sin®15°-sin 375°,
|' ONOPHLIE MOHATWUA ANA OBNAAEHWA HOBLIMKM 3HAHWAMM J

DverynA,  cpaguix  ghveripun,  oGlacms  oNpeOeIenna,  MHONCECIRgo  3Ha-
‘I'EHI'H?. H'_'I.:TII tﬁ_’l'ﬁiﬂﬂiﬂ, HE’FH-I‘J‘&I!"JHEE‘HFE, .”P&-HE'J:I'E:'I.'FHHH NIEYHGHTEH R OE T,
HPOMENCYIIRN  SHAKOHOCHIGAHCINGA,  HANGOTwiNEe N HANMENBINGE  SHAYNEHIA
Eﬁ_‘k"ﬂ'?ﬂﬂ!”, YEMHOCT I, HEWEINHOC TN, ﬂE‘PﬂHH"‘:‘PHHﬂfHIb_, EE'FIFIPE‘I.II]-‘."H.

§9. HCCIEJTOBAHHE <YHKIIHII H INOCTPOEHHE EE I'PADHKA

Bl O3HAKOMUTECE € AATOPWUTMOM WCCABAOBAHMA ;]
GyHKLIK QAR NOCTROEHKA TPaduKa; KNAKYEBBIE MOHATHUA
HEYYHTECH ONUCBIBATE MO 2343HHOMY rpaduky kK- OBacTs onpeaeneHA

Ly ee CBOHCTBA: 0BAACTL (MHOMECTEO)
1) obnacte onpegenckns: IHAYEHWIA, HYAM yHK-
2) obnacTe (MHOXECTEO) SHAYSHKIE LMK, NePHOAMYHOCTS,

3} Myl ByHKLMW, MOHOTOHHOCTE, OrpaHn-
4} NepUoAMIHOCTSE; YEHHOCTE, NPOMENYTKN

5] e IHAKONOCTOAHCTER, HaM -
B} NpOMEXYTKN 3HAKONOCTORRCTES; Sveeidsdpiiel s
7] HAMBONBLIEE N HAMMEHELIEE SHAYEHAR DYHKLIAW; St GANII, 6%
it R e HOECTE, HEUETHOCTS, HEMpE-
13: S:ga:;::'::;ﬂﬁh. PRBHOCTD, JKCTREMYMbI
‘Bbl 3HAETE: Tpagnon goymryuu v = f{x) sasupacics  MMOmCCTBO  BOCK TOHCK

MIOCKOCTIL, KOOPIHMATEL  KOTOPMX YIORISTBOPAIOT  JaMMOMY PABSHCTEY.

1o TouHee MocTpouTh rpaduk  YHELNN, HAZO KAK MOKHO OO1b-
e MOCTPONTE TOYEK, KOOPIHHATEL  KOTOPEIX  VIOBIETBOPAIOT  PaBeHCTBY
v = flx ). Taroii cnocod mocTpoenns rpadueos, Bo-TIepBHIX. Tpedyer GoTb-
rmn; 3ATPAT  BPEMEHII, BO-BTOPRIX, BCE TOYEID IpH¢IUHH TAKHM crocoboM
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MOCTPOITE HEBOIMOAKHO 1l B PeIVIBTATE MOKST OKa3aThed,  uTO rpadik
MOCTpoSH HenmpaBlAeHO, UTobM TouHee NOCTpoNTH Ipaduk QVHRIIN, §po-
BOIEAT €2 NICCIelOoBAHIE.

!-AR;QP“TMl Heeneaopamne yHKUNH 378 NOCTPOCHHE  TPRPHER BMOEHO
NpoBcCTil, NCNOIREVE  TETAH!

1) Haitrn obaaeTh onpénsienns  D(f) o odancts sHavennit E(f) ¢ouwamn [

2) BRIACHNTS. ARTAeTeA T GVHELNA WeTHOl M HeweTHOd: mepmommMecknii;

3} BMMMCIHTL  KOOPIMMATHL  TOMeK fepeceuenns  rpaduka  VMMUMH ¢ OCEMH  KOOp-
AMHAT:
4} HaiflTH NPOMEEYTEN  IHAKOMOCTORHCTBA  (hVHELIAN:

5} Haifty ApOMEEYTEN  MOMOTOHHOCTH  (BOIPASTAMMA B yOMBAMiA) oy

G HafiTH TOWKH 3WOTpeMyMa  (MAKCHMYMA  H ammnnyaa)  dyMkmmd 0 BRMHOIHTE B
HIEX 3HAMEHHA  yHELHI:

T) HailTH HANOOIBIDS: M HAHMMCHBUIS: SHATeHHA  yHKUMM;

8) BRACHHTL, JRIRETOR T VHKIHA  OrpasHdeHHol:

0) ecan ¥ $VHKLME ecTH TOMKH, He BXOIRIDHE B ¢¢ OOOOCTS ONpeleleMHA. T HAXO
HECTIEI0EATE OOBEJeHHE I:IJ!."HI.'.LEIIII B HX OKpPeCTHOCTHN J18  Toro. HTGOL MOHATE, EYIA
CIpeMHT CA IMAdeMne YMEUHH NpPE YCTPEMUTCMMI  IHAMEHME ApryMeHTa K STofl Toume.

ITOT ITAH NPIMEPHBIl — He BCe NMVHKTH HeTecoo0pazHo  BBITOIHATH
(ecmil, HampiuMep, He VIaeTcd pPelNTh VpaBHeHHe aHATIGecKn 0 T. IL).

2
Hecoeayew dwexkmme v = DEeetb ~ 3 n mocTpoHM e rpadi.

s
P_ﬁ::ﬁ — 3, B sHaMeHOTene BRIHocesm 0,5

3 CHOOKR W 3 sEaR seayan. Hompoes swpawenne ol 3. Coxpatny  SHCIHTETH

Peawewue | CEIIATS yNPOCTHM  BRpPAKEHNS

: ) = 4
1 zHaMeHATens  gpoom Ha 0.5, [Tomms  eepameHBe orr 3, Toraa dvHskHA npiMeT

o S
BHI ¥ = <3 3

1. Hafizem oOzecTe onpeacaesns D{yv) 0 oonacte suawennit  E(v) dveErmam 3.
Hﬂtm’m‘.’.}' OIACTE OpEIc] cHHA lill}'l'l-l'-'.'l.lllﬂ' HE  WEASIHA, TG OHG  COBNAIACT C©

= 4
OBIACTBIY OMPEICTEHMA  BHPAKCHIR. [Ty — LA

Adpo0s HMeeT CMBICT TORIA H TOJBKD TOTAA, KOMZA ©C FHAMCHATCTE HC PABCH HYIH,
nosromy D(p)= (—=; =5) U (-5, + #=).

4
IMockoasky Eﬁl}ﬂ. TO Lr_:ﬁ'j > =3, 3Mauutr. E(y) = (=3; + =)
2. Buescmindg,  gpaseTen o dyHEIMA  9eTHOR HIH HedeTHOd: mepHomHeckod.
Mockoapry  obancts  onpeleresma  dywsamm  Diy) = (-= =5} U (-5 +2) ne

4
CHAEMETPHMHA OTHOCHTLIRHD HYIA, TO #‘]ﬂl““'m ¥ e L‘-*H — 3 gRIderca HH TCTHO., HB
HeweTHOll  (ooEmero BHIal,
(IwHED HE TAKKe He FROSCTCA  HEPHOIHMECEON.

. b . —‘ e = ; o
Tak max wnema T =0, wToOM PABSHCTEO FeTo 3 B 3 BRMOIHATOCE 118

BCEX X W% oQIAcTH ONpeleTeHns, HE CVIDECTRYEL



4

MeficTEATEIRHO.  pelnM  ypaBHEMie m - 3 = 3 omo clrensmo T

1
W —
pe+5)
[Tomymn I-E:H L HIH x = T + 5= x + 5. Dro papeHeTRO BepHO ATA BEeX X

E= =
le+T+8
Togero mpe T = 0.

3. Bammcaan  woopanMatel - nepecedeHnd  rpadixa  QYMKLHH  C© OCHME KDOPIHHAT

= il vl
Ecm ¥ = 0, 10 e

PYHEURE NMceT IBa HYIX (ROpHE), a ce rpadmx nepeceraeT ock O B JBYX TOSKAX:
1
A(-35:0) u B(-63: 0).

Haiizen f{0) = p_:'ﬂ - 3=08 - 5 =<22 3namur. rpadux nepecexact ook Ov B

-3=0 mm [k + 3= t;—.an.'la .ﬁ,=—3§-nx==—5;-.3ﬂaqm.

Toare O (00 —=2.2)
4. Haiiz ex npodMe®RYTEH  SHAKOMOCTOAHCTEA  (VHKITHH.
Hafizem pee spawennas x, npw xotopmx  fix) = 0. Iza 370r0 pemmM HEpaBEHCTED
4

———3 =

oty > O

4 4 A=3x-15

Opit x > =5 HepapeHCTBO Er-tH"‘t > 0 mpHMET BHI: m-—ﬂ >0um ——— >0

-3x-11
£+

VApocTis UHCIHTEIL. OOTVEHM  HepaBEHCTEO = 0. peileMHeM KOTOPOTO ABARCTCR
. 2
uncaosoil  aMTepsan (=5 =3 ijl (puc. #.1).

+3xE
A+3 lﬁ{
x+h

4 d
[lpn x = —5 HepaBeH CTBO m - 3> 0 npmyer BT —o -3 = 0 wm 0.

Sx+18
YnpoeTns GHCINTETh. MOIYSHM HEPABSHCTBO .o < (L pelle HHEM KOTOPOTO ABIACTCA

THCACECH  HHTEpEan (-5 ;—: =3) (pme.9.2).

Még —sﬁw\wz

Puz. %1 Puz. 9.2

Y,

AHATOrRMHO  HAafiZeM Boe IHATeHMA X, npn korophx fix) < 0. Jna sroro pemmms

Taxsne oopaso s, fiy) > 0 ane Beex ¥ M3 MMoskecTRa (=6 %; =5) U (=5 =3

]

HEPABEHCTED m -3=<

= 4
@ VoeanmTeck, WTO PellcHMEM HEpABCHCTED m—iﬁﬂ:@mﬂcﬁ MHMKCCTED {—‘-ﬂ:—ﬁ;—}u
U (=3 g-: + @),

FHATHT.  GYHEONA OPUHEMIET OTPHUATEIRHBIE  SHAYCHNA QT8 BOEX X W3 MHO MECTBA
1 2
(- -63)V (-3 3 i B
5. Hailzem npoMekyTEN BOSPACTAHNA 1 YORBAMEN  dryHMmm.
Myets x, < x, = -5 Cpassnt f{x ) w fix, ). Haa svoro pacemorpen  passocts filx,) — flx,).

i —d = 4 d A -x)
) = fix.) = o o —::—ﬂ+a_ xlrﬁ+!r,tﬂ_{:1+ﬁ]{q--ﬁ}
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Swawnr,  fix )< fix,) 8 318 Beex x wy mmomectea (=*:=5) dymxmia  BoapacTaomas,
Myeth = 5 < x, < x,. Cpaswise f{x,) o f{x.). Jan sroro paccsorpist passocts fix,) -

= fxs) frg-x)
F 4 4 dir - x
-~ = 3= 3=
_ﬂ:-":';]' .-H.-":';J 1+ 5 Iﬂ-"ﬁ‘+ 1'1'11-5]'{11“'5}} .

3amamr,  fix ) > flr,) 0208 BeeX x M3 MHowecTEA (=51 < =) QYHKHMA  YORIBAIOLIANA.
6. Haflxems ToukN SKCTPeMyMd  (MARCHMYMA W MAHHMYMA) QYHEUNN W BEMHCIHM B
HIX 3HACCHNA  drvHEIO,

OVHKIHA M HMSET IKCTPEAVMOB.

7. Haflaen manfolniies # HaMMeHbImes IHagenma  dymumm,

‘I'}'EI\'IEEH HE HMEET HH HHHED-.'IBEIET-D THAMEHHA. HH HAHAEHLBIMET O THIMEHHA,

8. BrimcHmn, ®BISeTCR N pYHEINE  OTPRHEMEHHOH.

Mockomsxy E(N) = (=3: +%) To cymecTeyer Taroe wuieao M = =3, 4T0o IIR Boex
suadeunfl ¥ BepHo mepaBemcTBo (v} = -3, J1o cmmawacr, wro dymskuma  fix ) orpamicua
CHII‘!-:.-'.

1
9. TMockoanky wHeto (=5) He BXOAMT B ODIACTL ONpelelsHiA  ivMpumm o i-":‘-';rj'
TO MpH YCTPeMISHHN  IHAYSHHS AapryMeHTa K WHeTy (—5) 3Hamenatens =5 wyueHs-

i 4
ACTEd  — CTpeMITSa K ﬂ.. A FHAECHES JIpoon m WBRCTHHBASTCA, MO3TOMY  IHARCHHE
: LY

GVHELHH CTpeMHTCS K IIloc DeckomesHocTn [+ *2).

1A Oojlee TOMHOTO MOCTpOeHIA Tpadiika  Kpo- w4
Me HaflIeHHBIX NOCTpOIM €IIe HeCRMILED TOHCK. i S Ty
Tadwnma 9 : i

X ~10 -3 -1 -t -4 =55 4.5

B ETHEDETA RN E 5
Icnoas3va  3TH JAHHBE, MOCTPOHM Tpadik T B\if_ I :
4 —5 h=
Gyiwum v = =3 (pre. 9.3) ’ -5 5

Puc, 9.3

Hoii: 1) apamaTEScckl  (mo dopayae) 1) rpadurteckn?  TlpmeegnTe  npHMep.
Kagk YCTAHOBHTS DPOMSHKYTEH  IHAKOMOCTORHCTEA 1 MOHOTOHHOCTH  (VHRLH,
sagammoi: 1) awagmmveckn  (mo gopuyael; 1) rpadmmecin?

3. Kaxmu cepoficTeoM 00TAZacT  VHKINMA. €cON o TPAQHE PACHOIOEEH  CHMMET-
'PII“EHD OTHOCHTSTEMD  HAEATS I':ﬁll'l.\.:l_!-lﬂ-ﬂf?

4. [Ipuneanre npHMEphl HIBSCTMRIX - Basl ovMEUHIL. soTophis  HMeEwT: 1) MamueHb-
mee (HAHGOABIES] IMaMeHHe: 2} MAKCHMYM  (MEHHMYM)L

@ 1. Kak Hajttn 0OmacTs ONpelcieHHA B MHOKCCTRO  3HAWMeHW! (vHKINE.  3aTaH-
2.

Vupaknenns
A

9.1. Hccaea vitte Ha uerHOCTs (wHEKmIO ¥ = fix):
I Ax)=(1 - 2xF + (1 + 2x)%
2) fix) = 3y = 2 = (3x + 2)%



3L

9.3.

9.4.

91-5-

9.6.

80

Eﬁf{:l.'] = {l‘q‘ —_ 1“_.,'. )+ P+ 1] {x = 2N
H S = = Ux +3) = e+ 1ix = 3).

Haiiante o07acTh ONpeleTeHns 1 MHOKSCTRO IHaweHNil  QvHRL:
1 1

Nfa)y=p =1 = D)=+ 2 5 =3
. S 8
:”f{-'f]— J;—E. 4]_{“..— m.

HoxaxmTe, w9T0 (QVHELIA:

1) fix) = 3x — 5 BospacTaer Ha R:

2) fix) =4 - 2x yOwiBaeT Ha R:

3) fix) = 3x? = 5 pospacTaer Ha [0: +=);
4) fix) = 1 — x° yOutBaeT Ha [0; +=2).

llcnoassyas  ompeleteHile BOIPACTAHNA 1l VORIBAHNA (VHKIIIN Ha MHO-
AECcTBe, HOKaIITe, HUTO QVHKII:

3 s
1y v = i VOBIBAET Ha MHOMecTBe (—*;2);
)y = b 2 : %, e b
2) ¥ = 7,3 BO3pacTaeT Ha MHOEecCTRe (-3 :
2x -
Hy= T_1 YOBIBAET Ha MHOKSCTBE (—*::1);

dx
4) y =g BO3pacTae T HA MHOKecTBe (31 +%).

[locTpoilte rpagmr  3Toll QVHKIIL

Hailiime HanOonbiiee sHadeHHe (VHKUINI 11 3HAYeHHe apryMeHTa, Npi
EOTOPOM  OHO JOCTHTASTCH:

Dy=3-k+ 5 Dy=4-k -2
y=3- Jr-2;: -H_‘.'=1--J.r+1.

[lo rpauky d¢yHRUHND (pic. 9.4) HaillnTe DpPOMEAYIKN €€ BO3pacTa-
HUA 11 VOBIBAHIA, TOUKH OKCTpeMyMa I IKCTPeMyMBI,  Hanboneimee 1
HalMeHBIUee 3HAYeH HA Ha oTpeske [-5: 5]

i A

St

Puc. 94

Yy




97

9.5.

9.9,

9.10.

9.11.

9.12.

9.13.

9.14.

Haiimure HamMeHbllee 3IHAYeHNe (VHRINN [ IHAYeHIle APIyMeHTa,
Opi KOTOPOM JOCTHTAeTCA 3T0 HANMEHBIIEe 3HAueHHe (PYHKIINL

Dy=3+2+2; 2)y=a —1-2; HNy=3+J? -2x-3.

B

Haitanme ®HaiMeHslnee 11 Hanbodslllee  3HAYeHIle i.[ﬁ}"HEI.lIHI:
1) v = x*= 5y + 2 Ha npoMekyTRe [1; 4];

2) y = —x*+ 2x + | Ha npomexyrke [-1: 3]

3y =23+ 4x — 3 Ha mpomexyTRe [-3: 1]

[Mo anropnT™y  HocneayilTe (VHEUNIO 1T mocTpoiite ee rpadik:

1Vy=-x*+3xr+ 2 2y v =3x+ 6x — 4

X =1

4) y=3—:'_'1: 3) u=-3+ﬁ: G} ¥=—2—EIE_5.
HauepTure cxema TiHdeckmii rpadmk  dwHemm v = flv), ecmr

1) ¥ = f(x ) BozpacTaeT Ha WMICTOBHIX NpoMexVIKAX (— @:-1]mn [I; 4]
I yORIBAaeT Ha YICHOBHIX mpomexyTrRax [-1: 1] u [4 ==

2) ¥ = fix) BO3pacTaeT Ha WICTOBRIX MNpoMexyTRax (== 2] n [4: 6] n
VORBAET Ha WMHCIOBHIX mnpoMmeayTEax [2: 4] un [6; ==k

3) ¥ = fix) yORIBAST Ha WICTOBHX MpoMexvIKaXx (—=: 1] m [2: 5] ©
BO3PACTAST HA UMCTOBEIX mpoMmexyTeax [I: 2] n [5; ==}

4) v = fix) yORIBaeT Ha YHCTOBRIX TIpoMeRyTRax (—*=:-2]u [3: 6] n
BOIPACTAST HA YHCIOBRX mpomesyirax [-2: 3] u [6; +=),
Hagepture cxeMarnueckufi rpadux  dvekmmm v = flx), ecmn (vHk-
A TIMeeT:

1) % ==8 %= 2 3 =20 A2) = o mA-1) =1

Dy =4 x. =3f—4=—4 f13) = 6 1 fi-2) = 0

g =2 k. =4 fl-2) =5, ﬁ4l=?fﬁ]‘="

45 o ==xb a = S fmaa) wby f8) =B H=1) =0, (2} = 3
C

Haueptn 1e 3ckm3 rpaduka  dyvHrmm v = flx ), ecan dyHRLIIA:
1)y = fix) — uetnas, x__=1, x__=-3. f[=3) = 6, f{l) ==X
2)y =fix) — BRSRT HEN, X ... = -3, X...= -l =3 ==L fi=l) =3

Haitaiire NpoMeXYTKI BO3PACTAHNA 11 YORIBAHHA, TOUKIL MakcHMyMa
I TOUKN MHHNMYMA (WHKIDIH 11 ee JKCTPeMyMBI:
Dy =(x+ 1)+ I 2y =2 -(x-1)% Ny=(x+1Y-

Manst dwHKmm flx) = x°— 2 n gix) =
dryHRL:

1) ¥y =f(2x) 2) v = glx®): Ny =2@3x) Ay =flx =2
HokamnTe, 910 (QYHELNA:

1) fix) = x*+ 4x Bo3pacTaeT Ha MHomecTBe [0 +%);

Hanmminre dopuyay

x+2°

£l



2) filx) = —x’— 3x yObiBaeT Ha MHOMeCTBe (—=; +2);
3) fix) = x* + 2x Bo3pacTa €T Ha MHOXecTBe R.

NOBTOPMTE
9.16. YmpocTiTe BeIpaKeHIIE:
1) (1 - cos(2r — a)) - (1 + cos(2x + @) , %) (1 - sino) (1 +sin(2n + @)
sin cos{ & — o) 5
) tg’{n—u;-:m‘:n+u}L 4 ctg(m + o) Hj_nl_'l'[l-ﬂ_}
- :
ain[—z-—u} m[_-u}
9.17. B kakofl KoOpIIIHATHON  VeTREPTH MOMeT HaXOANTBCE yTon 4, ecwml
1) |sing | > sma: 2) lcosa| = cosa: 1) jcos8| -~ cosa;
4) iga | > 1ga: 5) letg & = cig&; 6) jcigaj < crga?
('_&L OMNOPHBIE NOHATHMA ANA OBNAOEHWMA HOBBIMKWM IHAHWAMK )

Dyvukyna,  apavsenm,  Npeodpazoednis,  2pagux  gnmsnnn,

§10. CJIOKHAH <SYHKIIHA, OBPATHAA <$YHRKIIHA

Bel O3HAKOMMTECE C NOHATHAMK CAOKMIA DYMELUA ]

figlx)). obipamuan dyrryus; KNHOYEBLIE MOHATUA
HAaYyUNTech PacNO3HAEATE ¥ COCTARAATE KOMOOIMLIMHI
GYHKLMA, HIXOAWTE DYHKUMIO, oDpaTHYIO 330aHHOW, 1
YIHAETE CROACTED DACNONKEHUA TPAGWUKOE B3aUMHO-
obparHeix dyHKumi.

CnomHan GyHKLIMA, KOM-
MOIMLIMA DYHKLAR,
obparHar GyHKUMR, B3a-
HMHO-0DpaTHEIE DYHEUMK
PaccmotpuM  gpyEEmmo vy = fln). CocTasuM Ho-

BVI0 (JWHKIIIK TaK, YTOOH €e apryMeHIOM OBIIA
apyrag QYHEIHA w = glx).

Ll'fyr:'rb_ul"[u}=u:.u=h—b:u=m:+b.\'-r::u=::::.

Torza Hobsie dymkumn, noTyucHubie 3 dymkmm y = flu) v wovopoll  aprysent
apyran dymkuun = g(x), Syayr swraazere Tak: fx) = (ke+ b P fin) = (axt + by + o)

fix) = (22237,

ex +d
OBBACHWTE
: b
Kak m3 dpyusoein  fly) = e nu=k +bhu=ax?+bx ~ciu= j:-:d WOy HHAH

nosete dymxmm:  flx)=kx +b: flr)=vax® +bx+e: flx)= 1@

Onpeneneane. Crexwcnon @yuxynen om x nazwsaemcs dyuxyna
v = flglx ) 2de e ghwyun v = flx) evecie apavaesimia X NeHeILIVEINCA
dpvean gonrqua @ = glx),
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Crnoxnag QvHELNA y = flely)) onpegeneda 108 TeX 3HAUEHNN He3asH-
cHMoil [epeMeHHol ., A KOTOPHIX 3HaueHus ¢vEkumn ¢ = gix) BXoaAT
B 0074CTh OMpeleneHNs (QVHKIN H y = fix) .

C NPUMEP ] L fix)= .,f-;'-f-i! — cackHad  dyvmeoea.  Onn moryuera sy hyHki

flu) =u, MpH SAMEHE APIYMEHTA HA u = 2xr+l

-1
2x+1 ;
R =0, 1ak kak  obmers  onpexetenns dymkmm  fix) = Jr  coctomr M3
HEOTPIUATENBHMX  9Heed, Toras odmacts  onpeledenua dynkmm  f{x) = Xl e

X

sHOmESTBO  (~*%; — 3] U {1; =)

Croguyio QVHEINK MOKHO COCTABHTE II3 HEeCKOUBKIN  (VHELMIL

Bkl 3HAETE: Hucrosoli  gnwnyued ¢ ofiacmeie  onpederenuas D HAIHBAETCR
. WHCIy X HI MHOmecTEa [}

COOTEBSTCTREIE, PRl EOTODON EAaE oMY
SONMOCTABRTIRCTCA Mo HEEOTOPOM % NpaBitTy  CcOHHCTESHHOS o | Lty Lo . U
FABHCAIOEE OT Y.

HﬂﬁpﬂTHﬂM COOTBETCTBHIL Hﬁﬂﬁﬂpﬂ'l'. R JOMY  HHCTY Vv COMOCTABTIACTCH
THCIO x.

3. Ecomn wieay 2 cooTeeTcTByeT UHeno 4, TO B ODPATHOM COOTBETCTBHE
: MHCTY 4 COOTBETCTEYST WHeT) 2

s

ECat 113 papeHCTBA v = flx } BRIPA3NTE  x Mepes y, TO NOAYHIM  MBHCHMOCTE v
oT v. Odo3HaunM ee x = (v ). [opopaT. uTO x = iy) — ecTs QyHEmIA  oOpaT-
Hag QyHEMWIM y = flv ). [Jockoneky yHEINK nOpHHATO 0003HAYaThe OVEBOIL v,
a apryMeHT OVEBOI v, TO oDpatHad (WHKUIA 3aMIuercd Kak y = @iy )

[Tycts yeERINA v = flx) ompejeTeHa Ha MHo%ecTBe D, a E — MHO-
AHecTeo e¢ 3HauyeHuil. OOpaTHagZ QVHKUNA [0 OTHOWEHIK K (PVHKLIM
v = flx)— 310 pYHEUNA ~ = gly), KOTOpag ONpeleIeHa Ha MHOKecTBe E Il
KARIOMY v € F CTABHT B COOTBETCTBHE TAKDE 3HaueHNe x € D, 410 flx)=1v.

Kak ceazadel 00AacTs ONPRABREHWA ¥ MHOXECTEC 3HAYEHHIA JaHHOR dyHKLKK ¥ e
oBpaTHOR dyHKMK?

tAﬂfﬂPHTM} AJTopHTM  CcocTABTeHNA  obpatHON  dyHEIDm:

1) Bupaszurs x wepes v w3 dopay v = fix):
2) B MOTVNCHHOM PABCHCTBE X = (1) saENCHMY NEpeMcHEYWC oDOSHAMTE OyKBOW ¥,
apryMeHT — OyEBoil X

4. Taa dyssumm v = x°, rae x = 0, coctapum  obparmyio  divHKIIO,
: COrTacHD  ATIOPHTMY:

1) srpannd & gepes v, [Tomans x = -.Jrl;
2] B nooyveHHOM pABCHCTBE X =-.|||:|;I'- IABHCHMYID TICpPeMEHHYIS ODOIHATHM  OyRBoil v,
aprysent — Gyksoii x. Momyme v = .




[na kaxaoi Nk SyHKLUMA MOXHO COCTABATE
chpatHy PyHKUHDT

Ecmn v = ¢(x) — (yHKuna, odpar-

Haf (WHEIIND 3y = flv), TO TOBOPAT. UTO

GVHRIIH v = flx) 1 ¥ = @(x) B3alMHO-
o0paTHElE,

- Kak pacnonoseHnt rpaduen  B3amnd-

HO-00PaTHEIX  (JVHELNIL,  paccMOTpPIM  Ha

npisepe @YHEKIIM v = x°, Te x = 0, 1

eil oDpaTHoll QVHEIIM ¥ = Jx,

Ipadmkit  B3alMHO-O0pATHRIX  (PVHE-

I CHMMETPIMHE  OTHOCHTENBHO MpA-
MOIl v=x.

Puc. 101

ﬁ Karunp (gospacrarommmy i yOoi 8a0wimmK] ABARIOTCR rpadinky B3auMHo-0BpaTHEIX
yHKUMH y =y rae x > 0, m y=x?

Nocrpoiite rpadwk dyHkwam i = 4 = 2y W rpadur obpatHoW anA Hee dyHkumM. Asas-
HOTCA AW 3TH GYHKUMM yORIBaHOWAMKA?

Ecrmi y = fix) Bo3pacTaeT Ha IpoMeXyIke, To U o0partHad K Heil (VHE-
A TAKAe BOIPACTAET HA TOM NPOMEKYVTKE: ecln y = flx) yOBIBACT. TO NI
obpaTHad QVHKINE YOBIBAET.

Ipapin  B3anMHO-00patHbIy  QVHKIOGT  paciodoikeHsl  CHMMEIpIMHO  O1-
HOCHTEIBHO OHCCeKTPICH | I 3 KOOPAMHAT HEIX HeTBepTeil

® 1. Hazompte o0O0AcTE ONpeIcicHWE  H MHO-
HECTBO  3MA 9eHH  JVHEOEH, wKOTOpasz vk

oOpaTHA WHKUNR ¢ OQTACTEED ONpeldc- ’
memng (== 5] U (6: +2) 0 sMEGHECTBOM
SHAMEMEED (=7 + o7),

2. Apmmorcd m Qymxapm y=05x 1l m
¥y = 1x = 4 BIGHMHO-00PATHRIMHT

3. Maeer o dyHEumA  odpatHY®  VHE-
UWMIG, €GO OHA He ABIACTCA  MOHOTOH-
noil (pme. 10.2)7

4. [ogeny 18  MOHOTOMHON  (VHKHHH

BCCrIA ©CTh oOparHan ¢y MEnpAT

Vopaxueans

A

10.1. K saganmoil ¢yHEmm flv) Haitanre o0patayio yHKIOMIO 1 DOCTpoil-
Te X rpadiikn B ofHON RKOOPANHATHON  MIOCKOCTIL
1Yy =35~ 2 y=3=3%; Ny=2x+1; 4)y=3-2x.

&4




10.2. CocrapsTe cromeele ¢veHROm f(3x). fi2x-1). f2x" — 1) ecom:

10.3.

10.4.

10.6.

10.7.

10.8.

10.9.

Dfix)=x-1: 2)flx)=3-2x% 3)fix)=3x-x".
Jdano papeHctBo y = 5 - BEIpaziTe 113 3T0T0 PABEHCTBA v Hepe: y,
eCit: 152
ax 2z 0 Nx<0
Ina  dvHRIIN, 3afaHHOl  TaOmgHBEIM  cmocofoM. JamMIONTe  ee 00-
JAacTe Onmpele/IeHIIA I BBRIACHHTE, HMeeT I 2Ta Itljﬂ'IEI.EI[H B CBO®SIl
oDlacTi onpedeneHna odpatHyie ¢yvHEmmo (tadn. 1001, 10.2). Ecm
3. To nocTpoiite Tpadur  oOpaTHON  (QVHRIIHIL
Toamya 101
x 1 F 2 8 9
¥ 3 4 i 10 i1
Tadwya 102
x | 2 3 5 £ Q
¥ 4 5 & 7 3 T
Aenmotca M QyHEUmIM v = fix) W v = glx) BIANMHO-OOPATHEIMIL
eC:

1 8
Ly ey o 3x 5, E{I}:EI‘E:

3) fx)=2x-3, glr) = Tx + 37

Haitante dvHKLINO,
Me TpaduEll ITHX B3ANMHO-00pPATHRIX  QYHRIIIL

Ly =58 ¥ 2],1*=%x-4: 3}.1'=Ii_1: 4!,1'=If*.
B

CocTaBbTe CI0KHBIE HEMHE  f(glx ). f{fix)), glglx}). ecmr:

) fix) = v=1.  glr) =Bx—2:  2) flx) = 3-2x°, glx) =5

DI =gy g S A = 2 g =

2) f(x)=3-6x. g(x)=0,1-2x:

oopaTHvio HaHHoil. [locTpoiiTe Ha oIHOM YepTe-

5) flx} = sind x + S5x, glx)=x’-1; 6) flx)= cos5x— 6, gix)=1g7x,

Apmderca i JaHHad  QVHKOHA  00paTHOIN [0 OTHOWIEHIKG K CaMoIl
cebde;

1) y=xi 2) ¥y = =x; 3y = 2xg 4y 3= | —x?
Cosnmagaer an rpague  §yHkmmm ¢ rpadumoM  JaHHON  0GpaTHOM
(pyHELII:

L) H=§; E}H'“E: 31.!!“:_'2: 41&"'5'%?
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10.10. Moxer mn QVHEOHA HMeTE ©OOpaTHYIO, ecil OHa:
1) nmudefinan: 2) kBagpatimsas:  3) apodxo-mnHefimas;  4) dvEkuna

BilZla ¥ = Jr+a?

10.11. Paccmotpnre rpaduk QyHEUHI, [DpeJcTaBAeHHHN! Ha pucyHke 10.3.
FAMHIIITE HECKOIBKO [POMEKVIKOB, HA KOTOPHIX [JaHHad (VHKINA
nMeeT O0paTHYR) (DYHKINNO 0 HEeCKONBREO [POMEKYTKOE, HA KOTOPHIX

OHA He IMeeT oOparHoil qWHKLINL

vk v

2 24
Fa

[ 91 1 \jf \ x
¥ 2
Pue. 10.3
C
10,12, Moxer mii VHKIHNA HMEIb OOpPaTHYIO, eciail oHa:
1) yeTHas: 2) HeueTHad,;
3) mepHOMIMYeCcKAs: 4) vopearoman?

10.13. Iloctpoiite rpaduk ¢yHemEn y = flgly)) ecmn
1) flx) = 2% glx) = Jr:
2) fix) = x% glx) = +J-x.

10.14. daa dyvesunn  Haiianre obpatdyio  dvHEmO 1 noctpoiite mux rpa-
GHEH B OIHOI KOOPANHATHON  TUTOCKOCTH:

Dy=x*+1mnpa x> 0 by =(x + D*nopin x < -1

Ny=x*-2x+lmpunx=1 y=x"-dx+4n0pnm x < 2
10.15. g dyernnpn  Hainre odpartHyw QVHELHID 1 MocTpoilTe HX Ipa-

Kl B OIHOI KOOPANHATHON  I[UIOCKOCTIL:

Dp=xt—2x mpi x = I; Dy =xt+ 2 opH-x = —;

By =x-3xopn x < 1.5 4y y =2+ Jx-2 npit x = 2.
NOBTOPHTE

10.16. JOKakNTe TOAIECTBO:

N7 e
1) ctgd - cos2d - ctg @ = sin2 a; 2) il = ]2

b1 2]'[
Defgl——of =
..:5-14 ]rmii*}
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3) tg*a - (Bcos-(TT— a)) — cos{ M+ 44} — 1) = 8smn *q;
4) ctg2 O — sind O = cos4 @ - cig2 d

10.17. Haitiite 3HAYEHIE BRIDAKSHIA:

1) cosi @ +B), ecnt sinQsinP= = na- B—

2) cos(Q—PB), ecmt sinGsinB= —; a+B=

o
b-::ln "‘i:: ""'l-'=|

3) 2cos{e—B), ecnm nc:-sumsﬁ=§1 o+p=

(ﬁ-_ ONMOPHBIE NOHATUA 4NA OBNAAEHWA HOBBIMKM ZHAHWMAMMW )

Dvuxgiin,  ceoficmea  u cpagur e, onpedetente IMPLROSOMEN-
prdeckoll  dhaxynn v = SINY, 00TacHle  ONpedeleHia N 001achib  3HAYEMNn
!ab_]'Hh'I'[!'HT ¥ = 5iﬂ X fi‘IﬂﬁTHHﬂ IHIHEHNTT iI'HP'H;"CI'H-ELHE‘H?PI'H{EE'HH.\.' I;.FJ:]‘H.FH[!H‘I'.
HIDHZOHOMEIPHYECKIe  IOXCOecngd.

IMPOBEPEL CEBH!

1. CROIBKO TOMEK 3IKCTpeMyMa 1MeeT (wHRInM, rpadux woropoil 13obpa-
AeH Ha pucvere 10.4:

A) 3 B) 4: 54 ¥ D1?
2. Hajumire amcTpeMyMB  QVHEIDDI, rpauk koTopoll H300pakeR HAa PHCVH-
ke 10.4:
Ay =1 0 =¥ Byg. =3, j ==
Oy =Ly, =~luayp =3 Dy =1 = 3.

3. Hailmime nDpoMesvIEIL BOIPACTAHI rp:ﬂ-mu,lm, rpa{plm KOTOpOIT  11300pa-
AeH Ha plucyHre 10.4:
A) [=1; 1) [3: =)
B) [-1; 0], [3; +=)
C) (—=; =1]. [0: 3}
D) (—==; =11, [1; 3]

4. Haiumnime npoMmMexyTEH VORBAHIA  (VHKLUINL, TIpaiik KoTopoll 1300pa-

#eH Ha pHcyHke 104 uk
A) [-5: =3), [-1: 10, [3: 5): 8
B) [-1: 0]. [3; ==): 1

C) (- = -1], [0: 3).
D) (- =; 1], [1: 3],
5. CocTaBesTe clokEVI0  QyHRIDNO flgix)). ecmm

fix) = x*3x, glx) = 2x-3; —ml i x
A) flg(x ) = Qx — 3)F — 3(2x — 3k
B) flg(x) = (2x — 3)* + 32y - 3); i
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C) Ag(x)) = (2x = 3)" = (2% = 3N
D) flg(x)) = (2x — 3)* + (2x - 3).

6. Hailmnre wetnvie (vHELINLO;

A) flx) =3x% - 2x; B) flx)= 2 -~ x+x;
C) flx)=x'+ x5+ D) fix}= x® + 2x%.

7. Haipanre (VHRKOHIO OOMIEro BiLga:

10,

88

A) fla)=x"— 53" = x:
B) flx) = x%= 4x%+ i

1
r-1

D) flx) = x%= 2x*+ -Jﬁ

C)flx)=x%— 5x*+

.Ecmn rpagmk  QyEEmM 3 = —+x CMECTHTE BIeBo BIOML ocH O Ha

3 eMMHNOBI 1 BBEPX BIOAR OCH Oy Ha 3 eMIHNOEL TO OOIVHHM Tpadiik
(PVHELIIIT:

A)y =— ¥x-3-3;

B)y = Yx—3 =+ 3

Cly=3—-oJx+3;

Dyy=+x+8 -3

. CKOTERO  BIZIOB TIPeodpa3oBaHIil  HYEHO NOPHMEHHTE K rpaduey  QiwHK-
WK y = x?, 4Todn mocTpouTh rpaduk  dyHkmm  fix) = 2x -1)° - 2
A) Z; B) C) 4 D) 32

1 2
T Fairis = + + 4xr+3 1
Eﬁ?cm onpexeteHna  Qysrumimm  flv) hoa x-1 ABIA
A) (1; 3) B) (-3: 3) EY 35 3% D) (=3: DU(l; 3).




2 TPUTOHOMETPUHECKUE ®YHKLWW,
- NX CBOUCTBA N TPAOUKHN

¥ .

1. TPAPHK <PYHRKILHH y = sinx H EE CBOHNCTRA

B! 03HAKOMUTECH € NOHATHEM CUHYEoLdD, CBORCTEAMM 5

DYHKLAN = sinx; KNHOYEBLIE MOHATHA

HAYUMTECk CTPOMTE CHHYCOMUTY. DYHKLMA, FPAadnK, CUHY-
COMAA, CHHYT, MEpMOaHY-
HOLTH

Cityoond v27g O HAalkBaeTCR  ODOMHATA  ToUkn P, emnHEimEoR  oxpys-

HOCTIE,
IABHCHMOCTE CHMYCR OT BETHTHHBI yria O HasuBacTeR MRS H I N EOROT

@vReyuedl | ¥oTopad  oBOIRANACTER  TAK: ¥ = Sy
OfascTeie  onpedeneHis dyHKmim  y = smy ARIEeTeR  umedopodl  nipoMesyTOR
(= =), JwHRIA V= SmX NepHOIMeckis,  ¢e NMepHol pasen 2T

Urods! MOCTPOITE Ipaguik §ivHKIDN v = sSiny, CHAYana TOCTPOIM ero 4acThb
Ha oTpesxe [0; 2T [daa >Toro OTMETIIM Ha OCH abeUice TOUKY ¢ adcunccoi
2= 3.14) 1 BoCHOAB3VeMcA  OOpedeneHmeM ciHyca, Cheea of ool Oy
H00pasiyM  eINHIMHYI0 OKPYAHOCTR, LEHTP KOTOPOH HAXOIHTCA Ha ocH Ok,
H Ha ocH opaumHal oTMmeriM Tourm (0; —1) m (0:1). Pasmemn exmumusEyo

ORPYAHOCTE I oTpesok [0.2T] Ha 16 pasHmix uacteil (puc. 11.1).

s =

g P =siny

q 3 % [\ £ =
~': s« | & 2| | 7R
E £ e
=, -

=] -

Pme. 111

OrmernM Toury P, Ha eINHHMHON OKPYEHOCTII 1l MpoBeleM wuepes Hee
OpAMYIO, DapaniensHyio ocn abcmmec. Touka mepeceuenns >Toil mpamoii
¢ npAMoii  x = O 1 ecTh lCKOMag Touka rpaduka yveEKWm v = sinx. Ee
OpIIHATA COBNAZAET C opanHaToll Toukn P, a sin 0 mo onpeleldeHIo 1 €CTh
OpiaIHATa TouRn P

Yro0el mocTponTs rpaduk GYHEUINE v = SiDy HAa BCell 4nCIOBOIl mpa-
MO, MmepeMecTiiM  (CHBHHeM, [MepeHeceM NapamTnelsHO) erd YacTe, MNOCTPO-
eHHYIO Ha ofpeske [0: 2T, saods och Ox Ha 2T 4T 6T 1t T 4 2T, rie

N— Hemoeg 9Hiciao.
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Tpadgux  ¢ymrn o y = siny HA3MBAeTCHE  cumveonden (puc. 11.2)

OVHKINE 3 = siny o07agaeT CROICTBAMIL

l. O0nacTei0 OmpedeneHHd HBIASTCA  WICACBOI MPOMEKVIOR (- +%0),

2. OdnacTeio 3HaMeHmil ABMAETCA  WHCA0BON npoMexyTox  [-1: 1)

3. DYHKINA v = silx orpaHilteHHas;  [sinx | M|,

4. OyHEUHA v = siny NepUOINYeckas, e HaUMeHBINNT TOJoRITeNNBHEI]
nepuog paseH 270

sinf{x + 2Th) = sin x, re n — Henoe HIcio,

5. OYHENNA y = Silx ABRIAETCA  wewemMofi (PYHELNEN: sin(-x) = -sinx,
ee rpadiy CUMMETpItMeH OTHOCHTEABHO Hauala EOOPIIHAT.

6. OVHEIIA v = Sy TPHHEMAeT NOJCKNTeTRHEE  IHAYSHIA  HA Mpo-
MEEVTIKAX (2T = 2T) 1 oTpuUATelsHbBIE  3HAMSHIA — HA NPOMEKYTRAX
(T 27T 2T+ 2TK), rae k — Ueaoe ICTO.

CHHyeouik ysiny
i : /\ >
L] ‘%‘ “W’.}n % 3:\{
Prc. 11.2

: T L
7. OYHKLUS ¥ = Sifi¥ BO3pAcTaeT HA NPOMEKYTEAX [—5 + 20k o+ 21':!..-]

II VOBIBAET HA MPOMEXVTEAX E + Eml.:;z—“ + Exk]. rie k — Oenoe UNeIo.

JDK:T?HHI-E".T&E‘FHED

Hokaxem. 4T0 QYHEIHA y = sSinx BO3pacTael Ha MNpPoMeXRyTEaX
[—% + Ewk;g + Er:ﬁ']_. k — uemoe upcno. [lockoneky ¢wHRINE 4 = siny me-
n, R
PHOLIMECKAA, TO JOKA3ATENBCTBO  JOCTATOMHO MPOBECTH ATA OIpe3ka [-E:E].

Myete x, = x,. Ilpnvernym  GopMyTy pa3sHOCTII CHHYCOB I Haiien:

j . Ty + Xy . Xg — X
sin( x,) — sinfx,) = 2cos L—2gin2_"1 [I3 HepaBeHcTsa —g my, <

2 2

) X X E__ X +_'|:l-_n:
<x,ME cpeyer, qro 0« 22 mB g -« 2 1 F posmouy
ﬂﬂﬂ[%]}ﬂn gm[i:%._i._} = |

CraeaoBaTebHo,  Sinf x,) = $inf x ) = 0 1 sinf x,) > sin{ x ). 310 JoKaIBIBa-

el, WI0 HA VKA3aHHBIX MpoMeXyTKaXx (VHKOIA 3 = silx BO3pacTael. _‘J

n iz
@ ﬂ,GHIHTE, YT I'IFIGME:'I{}'TKH I:i + 2 T - EIFI:I, rae 5 — Uenoe yucnd, asnawTos

NEOMEXyTEAMK YORBAHWA GYHKUMKM y = sin x:

Q0




PaccmoTpenHoe  CROICTBO MOMKHO NPOINITIOCTPUPOBATE  C TOMOMIBID  2111-
HIMHOI ORpvEHOCTH  (pric.l1.3).

=
&
1) C yseanuenuem  yraa 2) C ypeTmuegHHEM  YTTA
E X B L
{wHc1a) ot - 7 3 {mcaa) ot 3 ° 3
OPINMHATL YRETIHUMBASTCH OPIHHATA  VMeHBEIEIASTCH
Puc. 113

n R F
Ecm -5 Ma, < a,M =, 1o Touka F, nMeeT OPMIHATY OONBUIYIO, HeM

an

I
Touka P, (puc. 11.3.1). Eemm we 7 Ma < @, m =

2
P, MeHbllle, Hem opaiHara Touryt P, (puc. 11.3.2).

. TO OpIIIHATa TOYKH

. n
8 @VEEHHS » = sinx WMeeT JECTpeMyMB: x,.. = —5*2%k me k —

Henoe HHCA0, X == +20k rhe k — tien0e wiCH0. HauGodBMIee H HAll-

AN
MOHBIIICE 3HAYCHIA:

Moctpons rpadux  dymsusn y = sinx = 1
: CHowama nocTpons rpadme dyHemm v = sinx. J0f 57070 MocTpoHA

voukie 4, B, C D O E F. K L M. N # coeamuum ux niaswoll spusofi amoreit. xax
nokasano  HAa pHeynke 11.4. Jares mNepesecTHM  (CIBHHEM,  MAPATISTRHO  MEPEHECEM)
KGO0 W3 3THX TOMEK HA 2 CIMHHIM 8BepX BI0T6 ocH opanHatr (Oy). [loaywms  Towkn
A B, €. D OLE,F, K, L, M, N ncoeammmy e niapsoil wpueoil Tmmueil.  kax
noKAAHO Ha pHcyEEe Q1.4

AT E

e =loy, =-l

i

.4/—\\;:3
/ 2 R

Fpadux  dymumg ) = siny nepedergasy  (CIBHTAcM.  MAPATISILHO
nepeHOCHM) HAa 2l eIMHMUK  BESPX BIOTE ocH Oy

Pue. 114

21



Heproamanocte $yvaruni Buia y = Af(kx + b)

DyHkaHAd 3 = fix )] HOIMBACTCA  MepuoduNeckoll . SCTH  CYIIECTRYET

TAKOE MOTGKHTETBHOE  uHSIe T, 9YIo a8 Jwdorfo x H3  oDIncTH

OonpelencHiA  PVHEUMH BRIOTHAeTCA paseHcTBo f{x —T)=fix = T)=f{x)
Humenpmee W3 NOTCGKATETBHBIN.  wmcen ] HASHBACTCR  HAWMEHBIGEM  Hepuodon
duryun ¥ = f{x). nm nepuodam .

Ecmn yHEUNA v = f(v) Depnojngeckas 1 IIMeeT nepHod, paeHell 7T, 10
dvHRIMA 3 = Af(kx + b). THe 4, k b NoCTOSHHBIE [eliCTBHTeNLHBIE WIICHA,
a queae k0, Takke nepHoaNveckad, NOpiYeM € [MepHod paBeH m

. 2
Hanpinep, nepuﬂ;mm pVHELND v = 5103 v ABIASTCA  IICTO 3 P. a mepioi

GVHEIHE v = sin - 5 paBeH 4p.

@ 1. Kaxite EOODONHATR OVIVT ¥ Touks F,. coormercreyremelt touke F(m: Uh ecmm
WIBECTHO, IO OHA MONY9eHA B pesymprare: 1) paeTmmenna  rpadukn  dyHEmmm
¥V = siny BIoTe ocH Ov B 4 paza: 2) ckarea  rpadika yHKDNN )} = SinY BIOIE
o Oy B 3 pasal
2, Cpapmwre mepHoasl $yHENMIT = siny = 2 By = SipX, €COH OHH 3AIANE HA
Beeif BX oOmacTH onpedeteHns  (momommavitre  pac. 11.4)

Yopaxaeans
A
11.1. [Jokaxnme, 4IO ABMAEICA WeTHOIl QWHKINA y = ,f'h- :
1) fix)=x* = Si:,ﬂz.'"";., 2} flx) = x'sin‘x;
3) flx)= (2 —x“)Enx -2, 4) fix) = xsin’x;
sinx gindx
Ny 5} fix)= ——=—._
) flx) 7 I ) flx) .
11.2. Morasnre, 90 ABN4eIcd HedeTHON (QVHEINA v = f (x )
1) flx) = x°+ sinx: 2) fix) = x?sin 3y
3) filx) = (2 — x*)sin vy 4) fix) = x — sin’x;
&sin x sindx
5) flx) = . 6) fix) = .
Sixy = =— =3
11.3. Joraxnre., o (QyHKUHA y = s 2y ABIACTICA  BO3IpacIaiomiel  Ha
MHOKECTRE!
1}[—E“+rtk:§+ﬂ'],kez: 2) [ mh; Hrf-*] kEZ,
11.4. Haiiinme HaUMeHBINN MONOKITETBHEII meprox (pyHxIm:
1) v = 252 x; 2) v = sind ycosxy + sinx cosdx;
2 . .
3ly=gsmdx + L 4) v = sinxcosx.
5)y = sind xcosdx — sindycosdx;  6) y = sind xcosix.




11.5.

11.6.

11.7.

11.8.

11.9.

11.10.

11.11.

11.12.

Haiimmre HanMeHBIMIT MOJORNTENBHBNT  NepHod 11 nocTpoiite Tpa ¢

(yHELImL

1) .y = sind x: 2) v = sind xcos2y + sin2 ycosix:
T

3y y=gtn=x ¥ L

' 4

HaiianTe HalMeHsINGl NOMOKUTIBHBIL  mepion (vHKLNL

1) y = sin2 ¥ — sinx; 2) y = sind x cosx — sinxcosdy:
2, . .

3y=gsudy +smlyx;  4)y= 21— SIN¥C0sy;

= ' x

5) v = s xcosd v, G) y = sin 3¢0s 2.

Haa  dveRmi  fix) npopepsTe CHpaBelMIBOCTE  ABYX paBeHCTB 1
cllefaiiTe BHEOI — ABAARTCA N wcao T omepnogom  pvHEING

= % e [+ 28] = 2%
—l].:ns;n(ﬂ+3]—ﬂ.ﬁ. =g

N XH20pH x M = LA - e Z
N f) = {5 DRI T LS = Lnfe1s) = f0= L T=3

INocTpoiite Tpadue I IAMNIINTE NPOMEAYIKI VORIBAHHIA (WWHELIIN:
1) y =2 —5sind5 x; )y =1+ sinld x:
3) y o= 252 x| 4) v = —5ind x.

K

1} fix) = sinx, sin e

CpaBHITe 3IHAYEHNA BBIPAKEHIIL

. BR o PR . OR 1 .. BX

iy 9 [ =it

1) s . 1T sin g - 2} sin £l s g 3) sin v Il sin 13
B

[Moctpoiite rpadug  (yHRIM, HCOOIL3YE nporpamyy  “JKiueag  Ma-
Tematnra” 1w “GeoGebra”, HallianTe NpOMeAVIKIL BO3pAcTaHUA 1
VORIBAHIA  (PVHELIHI:

1) = 1 + 2sin [ - g]: 2) y =2 — sin [.:r+§]:

5 3
3)y=1] -3 [I'Tﬂ}.

Pacnono&ite B NOPAIKE BOIPACTAHNA  SHAUSHIA  BBRIpAAKEHIE:
1) sinl. 3, sm—1.3), sm0.3 smQ.9;

2) sin0.3 sin(—-0.3)., sinD.7. sinl.4.

[TocTpoilte CoOIMAcHO ANTOPHTMY TpapuE  QVREKIIIN:

+ R . T
1y v = 2sin (-‘-I:-—}: )y =2+ sin [:l'+—):
- _! " *
. '
3) v = sin [21' - E]'
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11.13, lcmomssys amroput™, nocTpoiite rpaduk  QyHEDHI:

1) v = sin [E:r+2?“]: 2) v = sin(3 x - 4);

3} v = sin [4:: + 13'-‘}_
C

11.14. llcnoas3va npeobpa3joBaHiA, [OocTpoiile Ipadik 1 HailanTe npo-

MEKYIKI  BOIpacTaHuA  (pVHELIIL

Dy =3+sin(4x+38) 2y = 26G 5 -9 - L

. 4
3) y = =2sin [4-1* + —5‘5]

11.15. Ilccaeaviite Ha 4eTHOCTb, HAllAHTe NPOMEAVIKN VOBIBAHIA M MHO-

AECTBO IHAYSHINT  (YHKIIL
1) y=3 + 2sind x; )y =-2sin{3 x - 2.
3y =4-251(2 x + 4).

*11.16. Tlocrpoiite rpadus @VHKII 1 HCCHedViiTe ee Ha MOHOTOHHOCTH:

I)v=0x + smux; 2) vy = x — sinx,

NOBTOPMUTE

11.17. Haitinre nepmog H moctpoiite rpadus  §yeEKmnn
X

£ g e DYgpm B A3 BNy RO g [5} +
rae v} — JpoOHas WacTh WiCAA v,

11.18. BUNCTUTe 3HAYeHIle TPITOHOMETPIMMECKOTO  BHIPAASHIIA:

I
ctg30° + cos JZsin135° + ﬁm{—%}
1} : 2} ]
I - R "
gin— - 2cozdd = -
5 IEIIt.lil."l "I:':tﬁli

11.1%. VOpocTuTe BEIpameHIe:

1) tg [%E—u] - clg(4 - ﬂ}-ms[ﬂ?“+{f-J tg(d T+ a);

7) [ainﬁu - a!.ﬂﬂu]
coshioe — cos3 o

E' OMNOPHLIE NOHATHUA ANA OBAAAEHMA HOBBIMKW 3HAHWMAMMW

P

Tvuryuea,  ceolicinga N cpaghix hVHKYNN,  oNpedeleHiie  MpHHO OMENpIi-
deckolt  gvmxkyne Y = COSx, o0IgcHs  onpedereHiA i oDIAcmb  IHAYEHNA
gnmkynn. v = COSX, IMAGINNA  SHAYEHNT  MIPNIOHOMEMPHYECKUY dvrrg,

P COROAFERENIY eCRne noxcoechea .

a4




§12. TPA®HK <YHKIIHH y = cosx H EE CBOHCTBA

e Bui o3HAKOMMTECE CO CBOMCTEAMMW DYHKUMK ¥ = COSK; r§
HayuuTelh CTROXTE 22 Fpﬂlfl}HK- KNKYEBBIE MOHATHA

DyHKkUMSR, rpaguK, CuHy-
COMdE: KOCHHYL, Nepio-
ANYHOCTE

Kocumyeon  veia 0 HASWBACTCR  AOCHNCCA ToMKH P, cOMHNYHON
CRPYARHCCTH.

FABHCHMOCTE  KOCHHYCH OT BETHMHHBI  yiia O HAsKBACTCE  MYDU2ONAVEMENECRON
dvnxyuell . ¥oTOpa’ ODOIMANACTCA  TAK: ¥ = COSX.

Ec oDaacThio OoNpedcicMHs  HBIASTCA  mICTOBON  OpoMemyTok (=% =%

s moctpoennda rpadmka QyHEUNN v = cosy Bocnoabiyemes  dopmynoii
s i
NpUBEICHIE: COSY = SI0 [:-:' + EJ' Tpadbuk ¢yvEKUIT ¥ = cOsSxy MOAYYacTICA
13 rpaduka  PVHELDNN v = S0y C DOMOLILE €r0 MapaTiensHOro [epeHoca
R

Ha o ENIHIN BIEBO BIOML OCH O (prc. 12.1). nmosroMy rpaduy QVHRIHI
y= COsx Tak4e HalbBASTCH rumwudaﬁ

I'pajur  yHEKINOE ¥ = COSx TakKe HasbBaeTcd wocuwvcowdon (puc. 12.2).

\“ | /"\\ ) -: mwmﬁa'
A A | FRT = IR T

Prc. 12.2

OVERONA v = cosy 007ajaeT cBOICTRAMIL:
1. OGnacTel0 ompedelieHId ABTASTCA UICIOBOH MNPOMEEYTOK (—50; ),
2. O0nacTeio 3HaueHnil Apagerca  wcaoBoli npomexvriok  [-1: 1)




3. DynsRuNg = cosy OTpaHiMeHHas: [cosy| ML

4. @YHRUNA y = cOsy AepHoANYeckad. ee NepHoil paegen 2T
cos{x = 2T ) = cosx, Ile n — Lenoe uHICIo.

5. OyHEONA v = cOSy HBAAeTCH wenmodl QVHEONE: cos(—x) = cosx, ee
rpadik cHMMEIpHYeH OTHOCHTEIBHO OCH OpJIIHAT

6. QVHKLINA v = COSY NPUHIMAST NOTOKITENBHEIE  IHAYEHHS Ha npo-

MeAKVTEAX {—E + 21hk; E+2Eﬁ!) I OTpHIATe]bHBIE  3IHAUSHNA — Ha mOpo-

MEHKVIKAX [E + 27k; H?H + Eitk-]. e k — [enoe MHcIo.

7. DYHELIA y = COSY BOIPACTAeT Ha mpoMexyTRax [T+ 2Th: 27T%] n
VORIBAET HA TpoMexyTKax [2Th: T+ 2Tk], rae & — memoe umcio.

JDNHE‘:‘IH!EH:-E‘JH‘ED

Joraxesm, 4To (YHEIHA ¢ = COSy BO3IPACTaeT Ha NpOMEXYTEaX
[-T+ 27k 2], k — nenoe uncto. Iockoasky dyHEmIA y = cosy OepHo-
AMeckad, TO JOKA3ATeNeCTBO  JIOCTATOYHO [POBECTH 14 oTpeska [T 0]

Mycts x, > x,. [lpiuvenny QopuMyIy palHOCTH KOCHHYCOE 1 HailfeM:

3 L R R - | . -
cosx, — cosx, = -2sin ~——"sin = —.
i =
I3 HepapeHcTB2 -T My < x, MO creayer, wro 0 < ——5— M 3u
Xy + 1 & : i I |
—T< —=—— < 0. JleficTBUTe BHO, TaK KAk x, <y, Tox,-x;>0n —=5—>0.
Hockomeky x,MOH —x, MM 10y~ x, MTTy —=5— M 3 CleoBaTelbHo,
PP Sk U LG O MMy < (g =T< x, Mg
= T 9 TaIbLBAE MOCICHHD HEPABEHCTBA — .‘I.Iﬂ 0 —1l= Xa .
£ + X P = g -
momymmnt: -2 TE x .+ x.< 0 n —TK L2 < 0, Torma sin -2 < 0 n
r T

sin ——5— > 0, CIIe10BATENBHO,  COSY, — COSx, > 0 H COSx, > COSX . 10 J0Ka-

IBIBAET. WTO HA VEA3AHHEIX DNPOMEAVTEAX  (VHKINA y = COSx BOIPACTaer, I:E

Jokamute, uto npomexyTin [2Th; T+ ], rae n — Uenoe YKCNO, ABARIOTCH NpoMEe-
HYTHEMM YOBIBAHMA GYHKLIAMA v = cosx.

PHEH{{!TPEHHUE CBOIICTBO MOMKHO NpoICETHOCTPHPORATE ¢ MOMOINBEY  el0H-
HIMHOI oKpy#HOCTH  (pic. [12.3.1, 123 2).

{ Junueti wocumicos HMasmBacter  wmcaosoill otpesok [-1; 1] ma ccu Ox (pue.12.3 1})

Ecm 0ma < a, MT, 1o Touka P, 1MeeT adCHNCCY MeHBIIVIO, UeM
Touka P, (pue. 12.3.1). Ecm ke -TMQ, < a, Mg, 10 abcmicea Toukn P
OOdBIe, HeM abdCHicca TOMKI Pn. (pue. 1232 )

Oy

ke
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wk A
P"!‘
PII.
3 AT R -
a! ji x | ﬂ_/l .r
1) 3 3)
C wBeIHHeHNEM  YTaa C vBeTHHEHNEM YT Uueaopedl oTpesok
{(mreaa) ot 0 20 T ad- {mieta) or Wao 2T ad- [-1: 1] #a ocw Ox —
CHFCCA  YAICHBRIORETCH CHHCCA  VBOTMIEICTCR OHHA KEOCHHYCOB
Pre. 12.3
&, QVHEHIHA y = COSxy HMeeT IKCIpeMyMBl: x_ = - T+ 2T, rie
k — penoe wincno, x . = 2Tk, T8 k — Uenoe uncno. Hapboemee [ Hall-
MeHbiniee smavenma: v o=l » . =-L

TMectpomy rpadus  doymxom ¥ = coslx Ha Gneaopes  oTpeske [-TE T

Cuatans NOCTPONM MA SIHCIDBOM OTpPEINS [-ET['. E“] rpadie  drvasa
¥ =cosx. Q18 storo moctpons Tomem T A4 B C M K P H D g cocammmy #x niasroft
EpHBOR  THHEC. KAE NoKAazaHO HAa pHeyHEe 124, JaTeM BRITIONHMAL CEATHE B 2 pasa
BIOdL oc¢H adcumee (Ch ) JAak storo moeTpoms Towkn T, 4, B, O, M, K, P, H, D,
OPIHHATEL KOTOPBIX  PaBMEL, COOTEETCTBEMMO, oOpimmaram Towexk J. 4. B C M K P
H D. a abcumcest — B 2 PAA MEHBUIE M COSTIMNM  HX NIABHOT KPHBOM  JmHmel, KAk
MOEASAHO Ha pHoyHEs 124

i{ir L—
1 A I\\.ii_, [ &

B B,
—
Csatnme BIoTe ocn abocumce B 1 paza
Pue. 124
Ha rpadure HarmaiHo BILIHO. 9TO NepHON (YHKINM v = coslx pageH T
JeficTeuT enkHo. T = 2?"= .

OBBACHIATE

Kak noctponam  rpadex  dymkmm v = cos [I - E]”
5 Lk

e — %}
y=inkr ”_E E LI.J E 2

[lepemermenne (caBHT, napanTeIeHBiil  TepeHoC) BIOTE OCH ajCUHCe Ha -;L & RHILIE]
BAPaBo.
Pog: 125

o7



® 1. Karte xoopammaTed Oyayr y Toukm F,, coorsercTByiomeii Touke F(TL -1},

12.1.

12.2.

11.3.

12.4.

12.5.

12.6.

12.7.

a8

SCTH WIBSCTHO, WT0 OHA TOTVHECHA B penmerare: |) pacTmkeHna rpadmxa
dyHruNR v = cosx Baoas ocH Ov B 4 pasa; I) cmoarma  rpadukn  drymxnnm
¥ T Cosx BIMIE OcH Oy 8 3 pasa?

o : _ K il ik :
2. Cpasunte neproas  dyHsumil vy = m:ﬁ.[.l! ‘]. ¥ coslx W} COSY, SCTil OHH
nIAHE, HA Becll o0TACTH HX onpelcicHNA  (MomomsIyiite pucymkn 124 u 12.5)

Vopakaenns
A
JokaxnTte. 49T0 ABAAETCA HeTHOH OvHEOHE v = flx )
1) flx)= x*+ cos’s; 2) fix) = x*cosx;
3) fix)=(2 — x'kosx: 4) fix) = xsin’x + cosx:
sinx sindx
3) flx) = m + 032 x; 6) fix) = cosx - H'

JdoraxnTe, WTO He ARMASTCA HII YeTHOI, HII HeueTHONl (TOBOpAT, #AB-
1deTcAd  (vHEINEN obmero Biga) vERmEE v = fiv )k

1) fix) = x* = cosx; 2) fix) = x* — cos’x;

3) flx) = (2 — x)cos’y.

JokakiTe, 4TO ABIAETCA HedeTHoll dyHruma » = flx )

1) fix) = x?cosx; ) flx) = x%cos’x;

3) flx )= xcosx + x; 4) flx) = cosx - sind x:
sinreosy sinBx

Nfx)y= "¢ 6) flx) P

Hokakiire, 910 (VHKLOHA »y = cosly ABIAETCA  BO3IpacTamouieii Ha
MHOYHECTHE:

1) |r-4£+ mh; Hff}. kEZ: 2) [%E... nk; X+ k|, FEZ,
L
Haiignme HanMmeHpINN NOTOKNTENBHBHT — Oepiol ¢yHKINNL
1) v = 2c082 x; 2) v = cosdx cosxy + sinx sind x;
2
3 y= gooslx = L 4) vy = 2 - cosd x;

5) v = cosdx cosdx — sind x sind x;
6) v = sinx — cosdx.

Haiimire HauMeHBRNINNT MOAOKHTENBHBIL  mepiox u nocTpoiite rpa-
UK QYHKINM:

_ , 1
I} p = cosdx; 2}y = cosdy cosly + smlx sndx; )y =cosgy L

Haitanre nepnod (yvHKLm:
) ¥y =cos2x — sinx; 2) vy = cos5x cosx + sinx sind x;




12.8.

12.9.

12.10.

1211 .

1212 .

12.13.

12.14.

12.15;

™ in Z
flx) = cosx. -:r::rs-g = (.5 1 cos [—+—J w Oy Fromorgs,

2 ; o
3l y= 3 cosdx + sinlx; 4) v = cos’y — sin’y;

= . i F 3
5)y = sind x — cosdx; 6} v = 3sin § + 2¢08 3.

Jdas dvHkIm y = flx) OpoBepsTe CNPaBeINBOCTE  JIBYX pABEHCTR

I clenaiiTe BHIBOJ — ABNAETCA I wicao T MePITOI0N IIJ}-'HRIIIIH:
n iR

3 3

IMocTpoiiTe rpadiis I 3aNiINTe NOPOMEAVIKI  VOBIBAHIA  (VHELIIN:
1) v =2 — coslh5 x; 2) v =1+ cosl.5 x:
3) v = cosx + |cOsx{; 4) vy = cosx — |cosx|.

CpaBHITe 3IHAYSHIA BRIPAKESHII

6 n 4x 3n an 5n
Yokt sheis - Jrm— ———— TR FoRlaLs
Hcc-s—,‘, H —C0s g ° 2) cos g 1 cos T 3) cos n H COS 7o

Haitaime  HpoMesVIKN  BOIPACTAHUA 11 VORIBAHNA  (VHELNOL:

A

(3
Hy=1- cmir-f]_

Haepmime  eOIMHVIO OKPYSHOCTE. Ha MIHIN CHHYCOB OTMETEIE TOUKY,
IHAUeHIle CHHYCA OT OPANHATEl KOTOPOil paBHO a H -1 Mg M1, Hepes
Y TOUEY OPOREMITS NpAMYVIO, HapaiiensHvio  ocn Ov. Haitaire
TOUKIE Mepeceueditds  a1oil npamoil ¢ eanmmumoil  okpyaHocTsio.  Ha
qyepTeske OTMETETE VITIEL, CHHYC KOTOPHIX  paBeH a. eciil
]}r;r='}'. E}n=%: 31n=—%: -ﬂH:’J:—%.
HauepriTe eINHINHVEY OKPYAHOCTE. Ha IHHIN KOCHHYCOB OTMeTETe
TOUKY, 3Ha4eHHe KocHHyca o abcuicchl KoTopoii paBHO o 11 =1 M
Mg M|, Uepe: 3TV TOUKY MPOBSINTE NPAMYW, MApATIETEHVIO och Oy,
Haijiznre TouEn nepeceveHns 3TO0 NpSMoil ¢ eINHHYHOI OKPYEHO-
cTeir. Ha wepree OTMeTETE VIAB. KOCHHYC KOTOPHIX paBeH a, ecll

1]n=§: 2}n=§: 3}In=—i: 1’-”ﬂ=—%-
B

Pacnonoxire B mopdajike BO3paCcTaHIA THAUSHIIT BRIDEGRCHITA:

1) cosl.B. cos(-0.3), cosl. 3 2) cos E?T“. COs _?TE' COs 1—”.

IMoctpoilTe cormacHe anmropursy  rpadus  QyEEI:

1) y = 2cos {1‘ = E]: yy=2+ cas{-‘f + ﬂ 3) v = cos [21' = g—]

a0



12.16. lcmoassys amroput™, nocTpoiite rpadux  QyHEDUI:

1) v = cos {2.1‘+ Eﬂ—“]~ 2) v = cos{dx — 4);

3) ¥y = co8 [-Lr + 43—”].

12.17. Ilcnoae3ve npeobpasoBadid,  [OocTpoilte rpadus o Haiare npo-
MEAYTEH BO3pacTaHHA  (pVHKLONI:
ﬂn]

n,-.-=4-ms[2r+ : 2) ¥ = 20083 % - 4) - 3:

3} y= =Jcos [4.1: + {E—n]
C

12.18. Ilecmeaviite QVHKIIO Ha YeTHOCTh. HajlaiTe NpOMEKYTEI  VOBIBA-
HIA [ MHOEESCIBO  3IHAMEHII q.'I]r'HE]JII]II
1y y=3 + 2cos2x; 2) vy = —2cos(3 x — 2)
).y o= COs .
*12.19. Tloctpoiite rpadnk GyHEIM I HCCaeayiiTe ee Ha MOHOTOHHOCTB:
I} 3+ =x + cosx: 2) ¥y = x — cosx.

*12.20. Haiumre rpadngecknM crmocoOoM YHCIO KOpHEN  YpaBHeHIA:
[} 2 —x*= cosx; 2) 2x* — 4x = Zcosx,

NOBTOPHTE

12.21. Haitapre mepnod B moctpoiite rpagng  QyERIDL

1} 3= ded— 25 2)y =2ix1;
3} y=2{4r}: )y = E]* 2, e ¢ { — npodHad

9acTh THCIA X
12.22. VOpocTiTe BRIPAKEHIE,

ctgot + ctgh 5 cos® @ - etg®a wob . _SnB
1) g 21 P T 3} cig g i

12.23. [okasiiTe TOAIECTBO:
1} sin“x — ¢os*x = sin’y + cos’y = O;
2) (1 + cosa)(]l + 1ga)-1 —sina — cosa = iga.
3) (tgx + 2ctgx ) — (tgx — 2ctgx ) = 8.

| ONOPHLIE NOHATHUA ANA OBNAAEHWMA HOBLIMKW 3HAHWAMM J

Pyurnun,  ceolicmea  n cpagdmy dnmriun,  ONpeGeIeHIte  NPHHOZOMEMDIYE-
KX gvmkyull v =2y, v = Cl@x, ofuichis oNpedeTeNiA N OGTACING  ZHAYERINT
@}'HHIH”LF ¥ = tET Y. = Ctg X, Hi'ﬂE!'u‘Hfjﬂ E'HETJ'!"'HJ'H'} i‘I‘J'P"-;."'-E‘Hﬂ'l-i'E'.i'i"J'PH'FE'FHH.‘I.'
GUHENNR,  MPUSOHOWENIPUNECKIE  INONCOSCINED.
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§13. TPAGHKH &SVHKII y = tgv, y = elgx H AX

CBOHCTBA
a Bel oaHakomuTecs co cBolcTRaMK dyHKUMe ¥ = tgx, 5
}r::,r'ELQT:Ch CTPOMTE WX TpaguEKr SIIFARRME ianaTm
' TYHEUWA, Fpadik, Nepuo-
AMHHOCTE, HHWA TAHMeH-
COB, NMHWA KOTAHTEHCOR,
TaHTEHCOWAA
EEEH&HE Tassencou  yeta O MATHIBASTCA  OTHOMISMME OPJMMATE! ToukH P, eam-
HHYHO CKPYEMOCTH K e adocunccs. JaBHCIMOCTE TAHFEHEA OT BEIHUHHE
¥ida 0 HAIMBISTCH  IDUEONOMENDIeCKon dmsynel . woTopas  ODOIMAMACTCE  TOK:
¥o=igx,
E¢ o07acThIC  ONpeleiedid  ARTANOTEA  Bee  JelicTBHTENBHME  HHCTA,  KpoMe
T : - .
F= Tk T, rae & — mMOO0E UeToc MHCAO: 3 ONIACTRID (MHOMECTBOM) MHAICHM & —
b ot ¢

IpoeegeM KacaTe/bHYH [ K €IHHINHOI OKPY/KHOCTH B TORe P, (prC. 13.1)

[Iyets O — NpoIBBOTBHOE HHCTO, ATH KoToporo cosd = 0. Torma TouKa
P, (cosQ; sin Q) He JeKIT HA OCH OPMIHAT, TO3ITOMY MpaMas OPF, mepecexaer |
B HewoTopoil Touke T, ¢ adcmmccoil 1.

Haitziem opanHaty 37Toii Touki. [TOCKOMBKY MO OnpeieneHiio 12d =

Tuly

&sin i
S i

L T0 T P,= tgq. Ilvak. OpINHATA TOUKN [NepecedeHid npaMeix OP,

1/ pagHa 1gd,

(: Mpmuvio | wasmBaoT  TusMuel  mauzescos  (pmo. 13.2) _j

OyvHEUNA v = 1gy OepuoINYecKad, ee mepuod pased T JIeHCTBHTEIBHO.
OpIIHATEl BCEX TOYSK Ha TIHINI TAHTeHCOB, COOTBETCTBYIOUDIN  vraam 4 + T,

'y
vk : / y -
T I,
¥ ¥
2/ | £
g -
sl | 3
= : p
W. i - |. -
[#] (L 1 T X
Pue. 131

10]



r1e k — modoe uetoe WICTIO, COBMAJAIT C Op-
MIHATAMI TOYEK, COOTRETCTRVIONNIX Vv O,

n bi
e~ = <@< o IHawiT. gy +~ Th) =1gx,
e k& — TJwdoe Uenoe 4IICIo.

Yrols NocTpouTs rpadui gvERIDm y=12x,
& CHANATA TOCTPONM €ro UacTh Ha OTpe3ke

o

o [-%;g A 3Toro OTMETIIM Ha ocH adCImice
= n n

TOYENl ¢ abcumccaMu -5 H E:ﬂ = 3.14) n

BOCOOABIVEMCA  OCBIO TaHreHco . Ciesa oT
OCH Oy I300pasiM  IIHIMHYK) OKPYAHOCTE,
UeHTp ROTOpoll HaxouuTcs Ha ocn Ov. Pas-
JemiM NpaEVK) YacThk eQMHHYTHOH OKPYVAHO-

CTH II OTPe30oK [_E;E-l Ha § paBHEIX uacTeil
(pic.13.3). 22

OTMETIIM  HA eXIHIYHOI OEPYAHOCTII  TOYKIL, EﬂﬁTBETE‘I‘E}"IﬂI.IH[E YriamM
3 X n

R R
5t =3 —gs 00 3o 7. 3uaveHns  QyHRME y = (gx A OTHX YIMOB

HallZeM ¢ TOMOINBI) JHHIH TaHTeHCOB. 1A 3Toro HpoBedeM uepes Havalo
ROOPIANHAT 1 KAAIVIO 13 ITHX TOUeK NpAMYI0 0 MepeceueHia ¢ OChK TaH-

redcos. Tod Ka MepeceyeHilA ¢ OChl0 TAHICHCOB I ©CThH OpIlHAaTA HEKoMOi
TOYKE Tpauka ¢QvHRIHI vy = 1gx (puc.13.3)

Yrober mocTponts TIpaduk dyHKOImE 3 = t2x Ha BCel MICT0BOI MpAMOIL,
MepeMecTiM (CIBHHEM. MepeHeceM NapalleikHO) ero TacTh, NOCTPOSHHYVIO

Pae. 133

T X
Hi OTpe3ke [‘EE] BIONE OCH Oy Ha T 2T 3T 4TMnun T 4 Th, Tle n —
Henoe qICao.

.[ Tpaduk  dymkumn  § = gy HasMBISTEA  massencondod  (pue. 13.4), _-J

ik
y=igx

S W WiE WA ﬁ(‘ I ( ¥ x

AN R CONEE
Puc. 134
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OyeEENNE v = gy 00naJaeT CBONCTRAMI
. O07acTBIO. ONpelensHis  AB1 AKTCE BCE 3HA-

‘

5
:

&

R
geHE O, 33 NCKTIHMEHIEM 2 T Tk, rae k — mwoboe

mexos “HCIO.
2. OOnacTeEX IHAYSHHID ABMESTCA  HICAOBOI

OPOMERYTIOK (—°°) +*) — BCA GHCIOBaA IIpAMad.

Jﬂh’ﬂmﬂ]‘&‘.l‘hfﬂl&'ﬂ

IIycte y, — OpolsBOIBHOE  ISlICTBUTEILHOE
uiico.  Pacemorprm touky AdlL v, ). [Mockoasxy
JHNHA TAHTEeHCOB — MmpAMad, To 114 100000
IOeliCTEHTEIBHOTD  “IciHa v, Touka 4(l: y,) npnHai-
MeEHMT JHIHHI TAHTEHCOB H v, = tg £40X (puc. 13.5). 3710 03Hayaer. dIo
GYHKUNA ¢ = 12y NpHANMaeT Modoe JefllcTBUTEIBHOS IHAUSHNe.

3, DyHEONE y = (2x HEOrpaHideHHas.

4, OyHEHNA v = Igx NepHOINYeCKad.  ee mepnoa paseH TN

y=1ig (x +Th) =1igx, e n — Henoe YICno.

5, (DVHKINA v = 1@y ABIAETCA  Wewenmwofi  QVHELIRI tg(—-x) = — 1gx,
ee Ipadik  CHMMETpIMEH OTHOCHTEIRHO HAYATA KOODIHHAT,

6. QVHRINA v = 12 ¥ NPHHIMAST MNOTOKNTEIRHEE 3HAYeHIE HA YICIOBEIX

It
pOMeAYTRAX [:LA:: 5 'ﬂ:k] Il OTPIIATELHBIE  3HAYEHIA — Ha YHCTOBHIX

L .....i-uJ-u.l.h.-h.a-:::""\.

1Y

Fae, 135

n
MpOMERVTRAX [_E + Th; I#J. re k — uensoe 9HeIo.
7. yuRuHA 3 = [Zx BO3PACTAET HA OPOMEXRYTEAX [—E + Tk g+ rr.*.-),
rae & — Hezoe TICHo.
Jdokakem, uT0 ¢QVHEOIAE y = [2x BO3pacTaeT Ha NpPOMEEYTEaX

—% + Ttk; E+ nk]_ rie & — menoe uncao. [lockomeky GyERKONE v = (gx
"

Mepilogiaeckad. A0RasaTelsCTRO  [MPOE eldeM 14 HHTepBalia [— 1 g] . [IveTs

*y X, — HEROTOpBIE NPOHIBOIBHBIC HICIA HI 3TOIO HHTCpBATA, Takne, HIO

x,> x,. Halo aokazath, wuTo 1gx,> tg@x, 14 3T0I0 PaccMOTPHM PaBeHCTBO
E.JE.I.'H .1'2 = 1'1_'!
COS ¥y - COSXy
R n
[0 npeimonoHeHno —5 =Xy =X, = Pe No3ToMY Ccosy, ~ On CO5X . ~ .
Mockoapky 0 < x,—x, < T, 10 1 sin(x, — x,) = 0. CaejoBarenbHo, 1gx, —

gx, =gy, =

— tgx, > 0 L
@ foxaxute 3T CBORCTEO, MCNONL3YA AVHRHKD TaHreHcos (puc. 13.5).

8. OVHEINA v = [2x He HMeeT IKCTPeMYMOB, HAHOONBIIErO 11 HAIMEHE-
mero sHAYeHHiL.
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W=ctgy
=
s —%n\—n —-‘&\ L %\I‘I %3\2: x
Puc. 136
B.E 3HAETE: Komanzenconm yera O HAIBBACTSE  OTHONICHHE AGCIMCSH Touwkd P,
S HHITTHOM ORPYARHOCTH K €€ OPJIHHATS, @ FBHCHMOCTE: BEOTAHIEHOE OT
BETHYHAR  YTaa O HASMEBASTCA mpusoHoMempuyeckol  @yesyned . KOTOpag  oDOIHATASTCA
FAES ¥ = cigx.
Ee obmactsr onpeleieHHd  SRISOTCA  Boe AcficTBHTSIRHME YHOTA, Epoudme x = T,
rae k — moboe metoe WHCTD, MHOKECTBOM  3MaMeHmli — (-9 +@)

18 nocTpoeHns rpaduika  (VHKONN y = CIgy BOCTOABIVEMCA  dopMy-
wa I
10l OpHBeleHHA: cigx = — (g(x + 7). CnegoBatensHo, rpaguk  QVHEIIN
v = clgy monydaerca 13 rpaduka  §VHRUHH v = gy C DNOMOmBI ero Ma-
n
paTneTBHOTO TepeHoca Ha o eINHNI BIEBO BIOTH OCH COx I CIIMMEeTpHI

OTHOCHTENEHO ocH Ov (pic. 13.6 ).
DVHEUHA v = ctgx ofmalaer CBOIICTBAMIL
l. OBnacTsio onpedeneHNa ABIATCA BCe IHAUEHIE  x. 33 HCKTIOMEHIEM

T, rie F — modoe Henee qICIo.

HNokamure yto aBCUMCCE TOYKH B NepeceYeHHn NpAMOR OF o € KaCaTeNbHOW ; K enmn-
HUYHOH OKPYXHOCTH, NPOBEAEHHON Yepes Touky Py, pasHa cig o (puc. 13.7),
F

{ Mpauyw © HasEBalOT  Jusueld  xomanzencos  (pae. 13.7), ]

2. MuokecTBoM 3HAYUeHINI ABMASICA CHICTIOBOI NPOMERVIOK (—®) ==)—
BCH MICTIOBAA TIpAMAAH.

Horazamernchigo

[Iycte x, — npoM3BONBHOE  ISlCTBITENBHOE
wireno. Pacemotpum  1oury B (v, 1) Tlockomexy
TIHIA KOTAHTEHCOB — MpPAMAf, To J04 Todoro
ATiCTBHTEIEHOTO  MIICHA x, Touka B (x,: 1) npn-
HALTEHKNT JHHINI KOTAHTeHCOB I x, = Cig O (piic.
13.7). 270 o3HauaeT. uUTO YHRUNA y =cigx ﬁ

HIIMAST TH000e JSMCTBITENLHOS IHAUeHIIE.
Pue. 137 3. DVHEINA y = CIZ ¥ HeoTpaHNveHHas.

P,
RUNNA !‘J 5 KINNENSENOOH
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4. DyHEUNA v = C12 y OEpUHOAIYECKad, €€ mepiod pase T

y=<iglx +Th) =clgx, rie n — OeNce WCHo,

5. DyHEIIA 3 = Cig x ABIASTCA  mevemmolt  QVHEINEN: cig(- x) = —cigy,
ee TpadHE  CHMMETPHYEH OTHOCHTENBHO Hadala KOOpPIIHAT,

6. DVHROMA v = Cig v NPHHIMAST MOTKNT el1bHbIE 3HAUSHHA Ha WICAO-

m
BRIX TIPOMERVTRAR ('IEJI‘:-E + J'L'#] I OTPHIATETTEHRBIE  3HAMEHIIA — Ha HHCTOBRIX

n
NpoMeRYTRAX [E + TR+ m"’l e k — Uesoe HHCTO.

7. (DYVHEONA 3 = ¢lgx vOLIBaeT Ha OpoMexyTEax (T W+ Tk), rae F —
merce 9HCTO.

Jloka #eyM, 9T0 QVHKINE v = cigy YOBRIBAeT Ha mpoMemyreax (T T+ TR,
rae k — uenoe uncno. IMockoasky dWHEINM v = CIg X NepHOINYECKad,
JOKA3ATeILCTBO  MpoBeleM U4 HHTepeata (0, ). Ilvers x, m x, — He-
KOTOpEle MpPON3BONBHEIE  WHCAA W3 3TOTO HHTepBAna, TakHe, YTO x, > x,.
Haxo fokasatb, 4TO cigx, < cigy,. PaccmoTpuMm 1t npeofpasyeM  pa3sHOCTD

clgx, — ctgx,. Tlonmymm cigx, — Clgy = — ——m—.
: ; . sinn

HeficTenmeneno, 0o npeqmonogesiie 0 < x, < x, < T mostoMmy siny, > 0
H sy, > 0.

Hockomery 0 < x, — x, < M 10 I sin (¥, - x,) > 0. CiregoBaTeabHo,

clgx, — cigx, < 0. orcioga cigx, < clgx,. E
@ AoxamuTe 370 CBORCTED, MCNOARSYA AMHWK KoTaHrercos (puc. 13.7)

& @VHEIE v = Clgx He HMeeT IKCTpeMyMOB, HauGodBmIero 11 Haill-
MEHBIIETO  3HATEHIL

MNoctponn rpadmx  dyuxmmm y =1 ctgx
- ua murepsaze (0; M. wh

Crastaza noctponst rpadik  §vEkmEe ¥ = clgy Ha Agy=2olg x
untepeate (0; M. Jlaa storo mocTtpoms toukm 4, 8 Cw '
COCTHMI X MFaRHCH KpUEol  THHASA, KK TOKMaHO  Ha A |
pucyske. 13.8. 3Jarem BHMOIHHM paciAwcHHE B I pa3a T

sioak ocit opammar (Oy). a8 storo mocTpomd  ToMKNH o T ‘Ij;
A By € 20cumREcH  ROTOPREX  PABNEL  COOTRETCTREHHO. l ] y"r.‘:ll.ﬁ i
abeumecan Towek A. 5 C, opanHate — B 1 pasn Gospine,

I cotOMHHM HX naasHol  Kpueodl  amHEell. KM noxasaHo !
Ha pHeyYHR: 3.5 &

PEE‘-"I'.IJ;'EH:IIE BIOOTE OCH
OpANHAT B 2 paza
Pre. 138
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K
@ 1. Kakme woopanmarel OyaAyT ¥ ToMEH F|. COOTBETCTBYHOMmSH  TOMKS F{;: 1k

13.1.

13.2.

13.3.

13.4.

13.5.

13.6.

106

CCON HAIBSCTHO, MITO OHA [MOJYVEICH&

B pesyastare: |} pacTamenna  rpaguka

dymKkmm y = tgx BIOAE ocH Ox B 4 pasa? I} cxaTHR  rpaduika  dryHEuNN
¥ = tgx BIOTE ocw Oy B 3 pasa’
2. Cpassnte neprozs dymkumii y = 2elgy n y = clgx, €Ol OHR 3AJaHEl HA Boeil

IJ‘EI.."IEE'I'II. X OnNpPEIcToHIE.

Vopakaenns

A

HoraxnTe,
1} flx) = x°1g °x;
3) fix) = —ctg(— x ) - 5;

TIO ABTAETCA UeTHOI QVHKINA

v =fixh
2) fix) = x%crg '~

4) flx) = xtg’x;

etg 5 x tgdx
3) fix) = - CO53 x; G) fix) = + COSx.
7 o - dx ! o - Ox
TokaknTe, 4TO ABISEICA HeweTHoil dvHEm v = flx )

1) flx) = x* + ctg2 x;
3) flx)= (2 — xng’x;

uTo VHENNE v = (g 2y ABNALTCH  BOIpACTaIONIel

2) flx) = x71g *x;
4) fix) = 2x — tg'x;

6) fix)

tgbx .
= —— < 5103 X

=8

Ha MHO-

etghx
3) flx) = T
Horaznre.
AeCTRe,
1) [-% +0,57k: X+ n.am&-)- keZ:

2 E+l #-ﬁ—“+lnk] €
_:-[4 sk 284 2nk), keZ.

Haiiinre HalMeHbIIN NOJOKNTeTRHBNT  nepunon dyHKIm:
3
1)y = A9 x; 2)y = cigd x: PHy=zcgdx+ 1
Hailure HauMeHBINN MOMOANTEIRHENT  Ieprol !
1}y ¥ =1gx + sind x: 2) y=ctg2 x — Jcosx;
1
y=tg=x+1
b g3
Hailmite HanMeHbINNI NONOKITENBHBIT  mepiol (yHEII:
1) ¥y = sin2 x = c1gl.5 x; )y =1g5x = tgx;
2
3)y= gigdx + cosly; 4) y = 2 = Setg2 x.
&
5) v = tgd x— cosdx: 6) y = tg% +elg 3.




13.7.

13.8.

13.9.

13.10.

13.11.

13.12.

13.13.

13.14.

13.15.

JAna  ¢yHEmIN  f{x) NpoBeprTe COpaBeTIBOCTE  JABVX PAaBEHCIB I
clenafiTe BHIBOJ — ABIAeTCA 1 umcae T mepmofoM  (DYHRIHI:

: (G
1} fix) = tgx, tg% =1l uitg lT) =1, T="
Ioctpoirte rpaduk I 3aMIINTE TPOMEAVIEI VOBBAHIA VHELIIL
1) vy =2 - 1805 x: 2y =1+ cigl.5 x:
3 y = gl x; 4) y = —Ctg3 x.
1:__.‘[.'il':'I!Ii-l-lll‘l'E' IHAYUCHIA Bi;tpa:ﬁeum'i'

(om) TR, L

lltg[L ?}Il tg ﬂ__lctg g i ctg—-..ﬂ ig mg -

Havepriile eMHIMHYI0 OKPYAHOCTb. Ha JHHII KOTAHIEHCOB  OT-
METBTe TOUKY P, KOTAHMEHC OT 3HayeHnd alcuncchl KoTopoil pageH p
Yepes 31y TOMKY I HAYATO KOOPMIHAT mOpoBemiite ayu OF. Haiinire
TOUKH [epeceusHId MIHIMI EOTAHTEHCOB 1 ayda OF, Ha gepreme
OTMETBTE VIO, KOTAHT@HC KOTOPOTO paBeH p. ecwii:

p= 2 Np=2 3) p =1 Hp=-22.

Hawepriite eIHHIYHVI0O OKpVAHOCTE. Ha MIIHHI TAHTEHCOB OTMeTbTe
Touky M, TaHTeHC oOT 3HAYeHHA OpPIMHATE KOTOpoll paseH p. Hepes
ITY TOYKY 1l HAYaNo KOOPANHAT npopeanTe ayu OM . Hailmire Toukn
nepecedeHid  IHII TaHreHcoB I ayda OM. Ha yeprese OTMEThIE
YIOM. TAHTEHC KOTOPOTO paBeH p. ecmi

3 _ a
Np=3g 2) p= 25 Hp=-L A=y
B
Haiizire npoMexvIKI  BOIpacTaHiig Il VOMBaHIA  (DVHKIONL
[ 1
I}y = L+2g {.-"-'—g]: )y =2—ctg [.r+§];

R
Ay J;—Ig[-l’-——
Pacnomosnte B IIGPHJJRE EO3paACTAHIA IHATEHHIT BBIpaASHIIA:
[ 6n) 3n on
|-z ) e --] g5 1ig g

Or T an %
) e Tk Bl ity
2 -:Tg 10 ctg 15" ctE T I ctg 13"

[MoctpoiiTe cormacHe amropuTMy Ipaduk  QyvHKIIN:

llcnonnays  agroputy, nocTpoiite rpadue  @yHRWHIL

1)y = cig iEIJrETH}: 2)y =183 x - 4); 2) 1B {h +L;'}'



13.16.

13.17.

*13.18.

13.19.

C

Henonesys  npeodpazoBaHng, NOCTpoiiTe rpaduk M HATe mnpo-

MEKYTRKI  BO3pacTadua  yHKWINL

y=1+1g [2x+?]; 2)y=2clg3 x - 4) - L.

3) y = =22 [4.1:* + % :

ITccnenyiite Ha YeTHOCTE I HallguTe nepnoil GyvHEIIIN
1) y = 3tgx + 2502 x; )y = 2etg(3d x — 2) + x:
3) y = =51g(0.2 x + 4).

Haiianre wnciao kopHeil VpaBHEHIA:
1) 2x = 3 = c1g0.4 x; 2) x*=2x = 1902 x.

Haiiznre nepnon  (yERIHI

1) yp= fx}+ 1gTh; 2) v = ctgd x — sin2 x;
f

3) y = 2i2x§ + CO54TR 4) 3y = ;ﬂ + g ;’;-'-

13.20.

13.21.

13.22,

Hailznte 3HadeHie TPUTOHOMET PHYeCEOTO BBIpAARCHIA,

—ﬂinﬂ-mgﬂ—msn- X
1 20 10 20 10 |
) :
DDEEE EME + ainE uinT—!
24 B ] 24

15K an 4R Gr
i — - Bif— + 3 g — P
5 EauT # El+ maﬂ ms?
L T n = 23n
-gin— : c08— + 08— - gln——
24 24 | 24

YopocTiTe BHIpEEeHIE:
1) cosb — sinb - Jﬁsin{d:‘?“ - b2 ﬂ"'ﬁmsb + sinb - 2¢0s8(30° - b),

JorasnTe TOHISCTIBO:

1) cos(@ + B) + cos{d — B) — 2cosd cosp = 0;
2) sin( @ + B) + sin( @ - B) - 2sin A cosP = 0;
3) sin( @ <= Bisin( @ — B) = sin*d - sin*B:

4) cos(Q + Bicos(a — B) = cos*d — sin?P.

E.I-I ONOPHBIE NOHATWUA ANA OBNAONEHWA HOBbLIMW 3HAHWAMM )

Tvnkipun,  ceoficinea N cpadik  govwkiye,  onpederesie  IpHHOSoMEN -

Predecknx
MO e,

tﬁ'}'ﬂ!ﬂ,‘”ﬁ, Hﬂﬂpﬂ”ﬂﬂ”iﬂﬂ.ﬁ' HTOCROEC T, Eﬂ'ﬂpﬂHHﬂﬂiH THOYRH,
OOPAIIHAR  HPONOPDIHOHATSHOCING,  8ndel  Hpeoopazosdaniit  duarp,

CHALMEIPIINHOCH TG OMHOCHIMETRG IO W Fﬂiﬁ.ﬂﬂﬂ ’
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§14. HOCTPOEHHE I'PA®HKOB TPHI'OHOMETPHYECKHX
GYHKIHNA C© HOMOIILI) NPEOEPASOBAHII

B! HayuwMTech CTROUTE TPAdiMKM TRHTOHOMETRHYEC KN £
HEUMEA € NOMOLER npecbpazoBaHui. d

Y R KNHYEBBIE NOHATHA

Mpadik, npeobpazosanui,

TRUIOHOMETPHYECKNS

Py HELIAW

[MocTpony rpadne  ¢yvHEmHg v = 2sn 0.5 [-': = E]— 2.5 Hi UHCIOBOM

oTpeske [0 4T).
Pewenye.  Tloctpoenme rpadiika npoBedenm no cleayiomeii  cxene.
Chamtaia noerpoltt rpadue  dymxmen ) = sinx Ha uncaoson orpeswke [0 2,
3aTeM BMAOTHHM pacTmsedie . B Q1 pasa ngoae ook ademmee (Ox ) Tlomyese  rpadan
dvergEn 1 = s (0.5 x) Ha wmcmoBom  oTpeske [0: AT
3aTeal BMIMOTHE M pacTAEcHMe B 1 paza Bjome ocH opamEatr (Ch), Iloay=moe  rpadmx

pyexmm 3 = Jsm (0.5 x) ma umczosost orpeske [0 4T

Janee chamuM &M &ro Ma E CTHHHUE BOPER0 BINTE ocH O — momyas  rpadux

dvekmEn  y = 2sn 0.3 {A’ --;} MoTeM NEPeMecTHM 70 BHHZ Ha 1.5 cOmHmge  BIOTE OcH
O, J0MoaM MB Ma HHCTOBOM  OTpelke [u;i] H YIaIMBE TV €00 SACTR.  WOTOpAR  AOSIpoLia
HA HHCIOBOM OTpeiKe [41':;‘?!].
Moayas  rpaduk.  drymKti ¥y = 2am (5 (-""E] = 1.5 MR HMCHOBOM OTpEIMe
[0: 47 (pue. 1410
s 2w 0 x

-

=B ain 0,52 ; ) &b

Pue, 14.1

fole @ @ o8 B R B @& & BB B & 8RR E B R B @A R R R B R E R BB AW
R

1) doaroe  BpeMa  TPHICHOMETPHR  HOCHJA MHSTO  TCOMCTPHMECKHMT  XapakTep.

Hominaa ¢ XVII B TpHIOROMETPHYCCKNE GYHEIIOE  HAAAN  OPHMEHAT:  IpH
pellcHHH  YPABHSHmIL 3304 MEXANNKH.  OITTHEN, MISKTPUECTEY, PAIHOTEXHUKN.

A7 ONMMCAMMA  EOTSOATETRMELY  MPONECCOB,  PACTIPOCTPAHEHNA BOTH. JBHECHUE
PASTIMHEDG  MEXAHMIMOE,  MIVUCHHA  MEPEMCHHOID  ATCKTPUMECKOre ToKa R

1. 3. TpuromoMerpmdeckne (yHKUHN  BoccTOpOHHE H IAYDORD  IGCOSIOBATHSE M
NpHOGpeTH  GOIRMCE IMadcHile A% Bosil MATEMATHKN,

R R R R RN R R R R E R R R R E R R R R R R R E R

Korefannann  Ha3BIBAKWTCA  IBIDKEHIA T HPOUSCCH, XapakTepiisyio-
[HIeCH ONpelele HHOIl MOBTOPAEMOCTBIY  BO BPEMEHII.
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KonebaTeleHBle NpoLecchkl UMEHT HIIPOKOE pacnpocIpaHeHHe B Npipole
I TeXHIKe, HalpiMep, EKa9aHIle MafTHHEa YaCoe. !TEPEMEHHHﬁ FIeRETMI-
YeCcKHn TOK H T I

BelMiHEl, MEHAKMIIIECT coriacHo 3akoHy fir) = Acos(Wy + ¢) nan
flr) = Asin(Wr + &), urpaorT BaEHVI0 pods B $usmke. [lo TakoMy 3aKOHY
ABIKETC [MApNK, TIOABEINEHHBIT Ha NpyANHe, KayaeTcd MaATHIK., B He-
ROTOPRIX  CAVUAAX TakIe 3akKOHBI ONICBHIBAIOT  pPacnpocTpaHCHIE  CBeTa B
npocTpancTRe.

[oBOpAT, YTO BINKEHIH, KOTOphle OIICHIBAKOTCA  3THMI  3aKOHAMIL
HASBIBAIOTCA  capvosiyeckivy  xodedawuavy . 4 HAIBBAKOT  awreanmyoor
soeGantisi . W— wacmomon  xotedanuii . O — navatenoi  gason xorebomni
[epion dvekmni  f(r) = Acos (Wr + ) 1 fir) = Asin(Wr =~ ¢). papHpIi St
HAIBIBAIOT  nepiodon  JOOUOHIMECKOAD  KOTeodmim -

CrexyeT OTMeTHTB, YTo o0 (PYHEIINI MOIYT OMICHBATL OJHO I TO ke
KodedaHIle ¢ pa3HOil HauadeHON (azoll. [leficTBITeIRHO, BOCHOTRIOBABLIICE

dopyyvicll npuBeseHid . MOKHO 3amicaTe. 4sin (W = §) = dcos [mf +9 - .E]

LI )

® 1. Kakme woopmmars  GymyT ¥ Toman F, cootRercryiomeft  Touke F{E. 2}. eCTH

WiBECTHO, UTO OHN MOMYTEHA B PeIyIRTaTe pacTodeHua  rpadmka  dymkinm
¥ = gosx BJ0ak- OcH O 8 4 paja, CHEATHE BI0Oh ock Ch s 3 pasa H mepeae-
1

o COMHIUN BHHE BIOTE

R
MEHHA BIOOE oci O Ha E CONMAALEL  BOPREC 01 HA 2

ool G
1
2. Cpapumre nepaogkl dyssumit v = 21 tg ‘-E-J: ny=1g [: - %J CCAH  OMIl 33 JAMK

Ha Boeil OOIACTI HX ONpEISTSHIL.
3. Hasomure AMIIMTYXY. HACTOTY. MAATRHYIO  GA3y I MEPHOT TAPMOHHYECKOTO

OteDAMNA.  JagaMmoro  dopsyrof  p = Qum(,5 (:r = %} ;

Vopaxaenns

A

14.1. Toctpoiite rpadik  @yHKIDN;

1} v = msi -?] s 2) ¥ = sm [I——]-—l;
. (x+ %)
Ny=ag|x+z+3,
14.2. Tlcmoap3yad  CBOMCTBO NEPHOMIMHOCTI  TPHTOHOMETIPIFIECKIX (v -
Il 3aMeHiiTe TPHTOHOMETPHYECKDS Bhipd&eHIIe. PABHBIM eMY. TOII

A TPITOHOMETPHUECKDN  (VHEINEl HallMeHBIIETO [oVIOAHTeILHOTO

ApPryMeHTa;
20x 2in . 23m & 23n 41g . 16x
IJCDST.Ig R 2) cig 5 L 1g =g~ s

119




14.3.

14.4.

14.6.

14.7.

14.8.

14.9.

14.10.

14.11.

Ioctpoirre rpaq}lm E[F.’HKL[HH:

{
3}y = 2cig ||l:.r+ E]

Haizmire o07acTh ONpedeneRid 1l MHOKECTBO 3HAYEHIN]  (VHRIIDL
1} fx) = ’siuﬂ x — 1 2) fix) = 3 — 2cos? xi
3) fix) =2 — sin(x — .

- Hocrpﬂme rpaduE, 3animnTe HYT I NPOMEXVIKI  3HAKOMOCTORH-

CTBA (pVHRIIIN:

1) fix) = — sin? x: 2) flx) = 2cos 5 :
3) fix) = g 5 4) fix) = g 3.

[Moctpoitte rpadiE I JAMIMINTE HCTIOBRIE MNPOMEKVIKIL HA KOTO pBIX
TPIHIMAST  HeoTpHUATeNRHEE  3HAUEeHNd (QVHRINA:

1) fix) = 2 - sinx; 4 )= ms%—l:
3) flx) = g 5 4) fix) = —ctg2 x.
B

Hcenenvitte ¢yHRmmm o nocipoiite nx rpadnxn (14.7—14.10) :
D ftx) = 2sin (x = 2) fix) = 2cos [“5}:
3) fix) = —cos [r + 555]
1) fix) = 2ig [x - ;} 2) fix) = -3cig0.5 x:

T K _
3) flx) = erg (2 - J
1) fix) = sin (22 - 5); 2) flx) = cos (3x - 22

9 =t 24 B)
3) fix) m[ z)

Zn
1) fix) = deos (5 +2); 2) flx) = —cos(2 ¥ = T);
x IR

3 fiv) = 051 [5- 5
Hatimirte o0acTs 3HadeHHil  QVHKLIII:
1) flx} = cosdx sin3 x: 2) fix) = cos?2x — sin2x;

-y = 4 - 2 K9 _ esaaan
3) fix) W P 4) fix) = cos'3x — sin*3x;
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14.12.

14.13.

14.14.

14.15.

14.16.

14.17.

112

; i 1
5 ——— —
5) fix) TP 6) flx) =2 Pl
Haimire mnepnoa GyHKIIL
1) fix}=2 + cos3x -sind x: 2) fix) = cos'3x — sin’3x;
3) fix) =g x +isinx + 3; 4) flx) = cos’y — siny + c1g0.2 x.

[Toctpoiite rpaduk. yEaRNTe Oepilo], TOYKH MakCHMyMa I MIIHI-
MyMa  (PYHEIIIL

1) fix) = 05sin2 x:  2) flx) = —2cos 3 3) flx) = 1.3sin0.2 x:
4) fix) = cosxigx! 5) fix) = sinxctgx: 6) fix) = [etg x|
C

Telo ApILKeTCA NO 3aKoHY x(f), HaliuiTe aMOINTYIV., Oepnoi n
YACTOTY KodeOdaHmda. Haiignre KOOPOIHATY  HAXO#JIeHIA Tela B
MOMCHT BPeMEHII fc.. CCI

1} x(t) = 2,5¢082 Th, t,= 6.5 ¢;

2) x() = Scos(3 T = ). 1,= 105 .

Haiimite aMmmimyzy. Oepuol § 9acTOTY HANpETKeHNd  Toka, ecil
OHO INEMEHASTCA ITI0 34RKOHY.

1} r) = 220c0s520 TY; 2) Ulr) = 3600310 T

3) Uifd= 110 cos30T; 4) Ligr) = |80 cos60TY,

eCll HalpRweHHe [3MepAeTcA B BONETAX, BpeMA — B CeKVHIAX.

Haitire aMmmimyLy. [epiiog 11 MacTOTy CIUIBl TOKA, ecyll OHa 13-
MeHfeTCA MO JAKOHY |

1) T(r) = 55020 T4 2) I{r) = 025510 TW;
3) Iiry= 1051030 T: 4y Iir) = 0.8smn60 Tf.
ECT CH7TA TOKAa IN3MepAeTcA B aMmepax, BpeMd — B CeKyHIAX,

Haiianre umena 4. b 1t ¢ 7aK, 9T00B Ha pucvHee 142 0BT H30-
Opased rpadux yvusmm v = Acos(bx + o)

/\ /\I:II /\ /\
By Tay dE EEE
-3
1)
Puc. 142




=i
H

V VAV

=
Pue: 14.2

14.18. Ilccreayiite dyrmmo v = 3cos [Er + %"‘] Ha MOHOTOHHOCTH HA THPO-
MEKVIKE!
2R n
g TR - o b o = - e F
1) [ﬂ- 3]. 3 B 3= 1) 4) [ lﬂ‘ﬂ]'
*14.19, TIpn KakmX NOTGKHTENBHRIX  IHAUSHNAX  [apasMeTpa  p (pYHRINA
¥ = — 3cos [3:-: - %}
I
1) BO3pacTaeT Ha (p: 2pk 2) yOpIBaeT Ha [.ﬂi P+ 5]?
*14.20. TIpn wxapnx sSHAYEHIAX MapaMerpa p QVHRMNA v = 2sin [[},5.1: + -E]
2 2’
1) BospacTaer Ha (F = Tn; B ?n_: 2) yOBIBaeT Ha [Fi P+ g*]'?
14.21. PacnonosnTte B NOpAIke BO3PACTAHIA 3HAYCHII  BEIPAKEHIIA:
1) sin2, sin3, cosd. CoOs35; 2) sin3. sin4. sinG, sin7.
( MOAFOTOBLTE COOBLEHME )

14.22. 1) TpuroHomeTprveckie GyHKLMW ¥ APEBHUY FPeKoE.

Z] TpuroHomeTpuueckue dyHEumi 8 Migan.
3} Yuenue o TpUroHoMeTprYacn dyHkuMax y Haposos Lledrpancuoi Azve v Kaseasa,

4} PasguTie yueHua O TprioHOMETpUYECKHY dyHkuMax 8 Eapone,

5) NpuMeps! NPUMEHEHWA TPUIOHOMETPUYECKME ByHIKUMA B pasnuuHsbix obnacTax

IHAHWA ¥ NPAKTUUSCKON JERTENLHOCTI YaNoBeKa.

14.23. Pelmmre OTHOCHTEIRHO [EPeMEHHON X HEPABLHCTRO!:

1) cos2 - (2x - 1)< O 2) cos3 ~cosS ~{(x*-1)< 0.

14.24. BeicnnTe 3HaueHlle BHIPAKEHIA:

1) tg2 - ctg2 + cos'TT— sin*15 — cos’ls;
2) cosl+ cos(l + T + sin60® - cos 30°
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14.25. Haiiinre 3HaK BRIPAKEHIIA:
1) sinl - cos2: 2) sin (=3) ‘cos2;
3) sin2 - cosb; 4y sin (—4) - cos{=3).

14.26. [oraxinTe ToO#IeCTBO:

(sinx + cosx)® -1 2 (gin ¥ + cosx)® - 1

=g "X 2 = 2cto ?
etgx — sinxcosx <1g °; S i Jctg “x.

[TPOBEPL CEBSM!

1. YerHofi (yHKUNElN ABIALTCA:

A) flx) = 5x% - sin3 x: B) flix) = x* + x5in3 x;
C) flx) = 2 + xcosdx; D i) = 2
D fix) =2 + xcosdx; Jﬂ'ﬂ_ﬂnr*'
2. Hewetnoll (yHEImIEN ABIALTCA:
> ma."l-'
A) fix) = cosdx; Baflx)=x*% = s :
C) fix) = 2x + coa® x D]ﬂr}=2“i’:‘3‘f
T wlta ' otgx®

3. HamveHBIINIT NOMOKHTeNBHBIT  mepuog ¢yvHEmmn v = sin0.2 x cos0.2 x
paBeH;

A) %n:_- B) 25T C) 4T D) sm
4. MaokectBo 3HageHmil dQvermm £ (x) = 4- sin7 x paBHO:
A) [3: Ty B) [3: 5]; Cy(3 Tk D (2; 7).

5. CRoIBiO  BIIOB TpecOpasoBaHifi  HYKHO NpHMEHNT: K rpaduxy  dyHkmm

¥ =C0S ¥, UTo0H MOCTpoNT: Tpadmk ¢vakmm (x) = 3 sin(2 "'_5:'_2:

* —8xr+2

6. Obmacteio onpefeneHns ¢vHRIM f(x) = ~———— ABI4eICH:

A R;
B) R, kpome: x #E + Ty, n €2Z;
C)R, xpome x FTh, n € Z;
D) R, kpoMe x ¥ 2T, n € Z,
7. MuokecTBO 3HaveHmil ¢yHrmm fix) = [3-4cosl x| paBHoO:
A) [0:7) B) [-1;7); C) [ET); Dy [1:7).
8. HanMeHBIIil MOTOENTeTBHBIN  mepitol ¢wHEDIOL flv) = 1g % PaBeH:
A) T B) 2T C) D) 4T
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9, OvHERUNA ﬂ:rll = 2cosxy + 5 yORIBAeT Ha MHOXECTBE:

mr-g +2My: = + 2M). n € 2
B) [2Th; T+ m;]. n €Z;

C) [—% + 2Ty ;’f + 2Ty, n € Z:

=
il
63 |
+
=

B =
i

-~ Th], n € Z.

b3 s
1. tIl}fHRlum y = 1ig 5 ABIACTICA  BOIPACTAIOMIEN HA MHOKECTBE:

A) (T; T+ k). k €EZ:

B) (AT 2T+ 2Tk), k€ 2

C) (—T+ 2T M+ 2Tk)., kE Z:
D) {(=2T+ Th; 2T+ 2Tk), k € Z.

E ONOPHBIE NOHATWA ANA OBNAAEHMWA HOBBIMW IHAHWAMMW )

PvakynA,  Spagik  hveRgu,  ApaeNente,  KOPeNs  VDGENEHNNR,  KeopOl-
HTNHOER ORI .



3 OBPATHBIE TPUTOHOMETPUYECKMUE
OYHKUWMWN

§ 15. APRKCHHYC, APKKOCHHYC,
APKTAHI'EHC, APKRKOTAHI'EHC

s
Bl 02HAKOMMUTECE C MOHATHAMMK ADECHHYCA, QRKROCHHYCA, :
SRETAHMEHOA, aPEKEOTAHME HEA; KNHOHEBLIE NOHATUA
HaEyHHTECE HIXO0AWTE ZHAYEHKA alPKCMHYCA, 3pERDCHHYCE, A PECMHYC, apKOCHMyC,
APETAHINEHCE, apKEOTaHI2HCa. AQKTAHTEHC, ApKEOTAHM2HT

Bbl 3HAETE: Uro6sl pemmTE  Tpadimeckn  ypaBHeRws BHIa f(x) = 4. Hage

MOCTPOHTE B OTHON W TON e cHcTeMe RoopamHar rpadmem  dwHxmmii
¥ =fix)ny =a, HailTH TOMKH MEPECCUCHHE W HX AOCUNCCHL,

1. Pemrennes:  ypammennz [ix) = a spamerca wmeao b (pue.15.1).

A 'y
=i ta
|
I 0
4
y= fix)
1) 2)

Pue. 151

Teopema (0 KopBe ). Ecty gownryus v = flx) eospacmaem  (win voweaem )
HO HEROMopon  MNCIOsEN  HPOWEROVIKE,  Yico FEJEIH:’J’E?’.TPM‘HHJ‘ MHOREChIEY
sHaennll  gaHKnn,  mo ypassenne  f{x) = a wveent eouncmecHHulll  KOPeHs
HE SIMON NHCTIO80M  NPOMENCVINKE

Joxazamerscmeo . Paccmorpum  Bolpactaomyvie  yesmmo v = fix)
(B cavuae, ecan v = flv) — yObBalomas  (VHKINA,  paccyvikieHns  aHalo-
THYHE ).

[Mockoabky 9NHCAO @ NPHHANMEKNT MHOKSCTBY 3HaueHmil ¢VvHKIIDL To
CYIIECTBYET Takoe HICA0 b, 9T0 flb) = . Halo Nokasars, 410 b — eIiH-
CTBEHHBII KOpPeH: VpaBHeHNE fix) = a.

JOKa3aTeIRCTBO  TIPOBEIEM Memodav o Npomueroco . JOMVCTIM, YTO Ha
JaHHOM HIICTOBOM MPOMSEYVIEE  eCTh ellle HHCId ¢ * b. Taxkoe. 4TO _ﬂ‘.c‘l Lt v F
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Mockomeky ¢ F b, To WM ¢ < b, i ¢ > b. [lo yenoemw  yHEINA
1 = fix) BO3pacTAeT Ha JMAHHOM HICTOBOM MPOMEKYTKE, MOITOMY [0 Ofpe-
HeleHiD Bo3pacTaomell  QVHEUIN COOTBeTCTBEHHO, mudo fic) < fib), mdo
Sfle) = fib). 31o nporneopeunt paseHcIBY [fle) = fib) = a. CregosarensHo,
CA&TaHHOe [IpeINoTodceHHe HEBEpPHO H Rpo Me YICTa b, JPYTIHX PHEﬁ Ha

JAHHOM UHCTOBOM MPOMEAVIKE Y VpaBHeHHA f{x)= a HeL
@ Hoxawunte Teopemy o KOpHe ANA Cay4as, ecan y = f(x) — yOsisaowan gyHKuma.

Paccyotpiiv  yHEINIO v = SiDy HA YICIOBOM OTpE3Ke I- g] (pmc.15.2).

n
El
Bl 3HaeTe., 4T0 HAa TOM  HIHCTIOBOM OTpe3Ee 3Ta lll}’HEli,]iE BO3pACTIAa€l 1

npi HiMaeT 3HaueHns oT -1 a0 |, Toraa mo TeopeMme © KOpHe 114 MH000TO
qiicaa @, VIOBRTETBOPAIOMIETD  VCIoBMIO: =] Mg M|, Ha 9HcaoBoM OTpeike

R R i
[u-ﬁ:ﬂ VpaBHEHIe sSinx = g HMeeT eIHHCTBEHHEN KOpeHb. DTOT KOpeHk

HAIRBAKOT aprcuwyean  wucia o 11 0003HAUAKT  arcsin a (pue.15.3).

!'rt BiTL X =
=&in x

=Y

Onpeaenenne. Eci lal M 1. o aprennycoM  a wazwieaion  maxoe

n
NEICTO  NF ONIPeIRa [—51-2'].. CHHVC KOINOPOS0  Ieieed i,

2. arcsm@l = 0, arcenl =

- [-L] =
IS s 3 -1 E

Iz onpetgeneniid  ClIeIver paBeHCIBO:

A ]

! K
. aresm=13} --%.a:asm— =

L]
slA

sin (arcsin a) = a, TIe ol Ml 1 —-:-mﬂl'{.‘sil.l a m -E
OBBACHWTE

[lowenry ®B BEpawcHMM  arcsin g 213 wmepa @ ppoastes  orpammacxns  ja| M 17

1y



@ YcTraHoBMTE 3aBMCUMOCTE MENCLY IHAYEHWAMK

1
BnPAMEHIA! aresin (1) W aresin 1; arcsin [——] W

= 1 3 !
Aregan E:m‘-:sin [—T] W aresnin T:m—-:sin (—a) W

arcsing (puc. 15.4).

[ dresm{—ia) = —arcsing I

PaccMoTpind  QVHELIO ¥ = COSY Ha YHCIO-

Pnd. 154 poM orpeske [0; TT] (puc.15.5). B 3Haere, U0
Ha 3TOM HICIOBOM OTpeske 3Ta QVHEUNA VOBIBAST I NPHHEMACT 3IHAYSHNA
oT -1 no 1. Toraa no Teopeme © KOpHeE IUIA MHOOOr0 9iCHa a, YIOBIETBO-
palOmiero  VCIoBHK: ~1 MA M |, Wa uicrnoroMm  otpeike [0: T ypasHeHie
COSX = a HMeeT eINHCTBeHHBIN KOpeHs, 2TOT KOpeH: HABIBAKT  aprxoci-
Hycon wiera a W 0DO3HAUART arccos @ (pic. 15.6).

VA

i
14 = D08 X
h\ﬂm
> T T
x x

|
[7) 1 ¥ hi3

Puc, 135 Pic. 1546

Onpexeaenne. Ectmr | M |, TO aprKocHHYcoM @ Haswieaon  mManoe
ancto w3 ompesxsa [0 T, xocwwye wemopoze paegen a.

X 1 =
3. arccos 0= E arceosl = 0, arccos (—1) = T, arccos == E

b

I3 onpeleneHns CclaeaveT paBeHCTBO;
cos{arccos a) = a, rae gl M1 o O Marccos a MTI,

vk
1 Py cORX y=a

OBBACHHTE

Kaxmne FHHHMCHHA B BRIPEECHHN  ATCCOSs g MOGEHET

npaunyate  uncao gt [lowesty?
n

- * =

o arccos(ha) ¥ VETAHOBWTE 3ABUCHMOCTE MEXAY 3Haue-
! HUAMM BLIpAaXEHWRA: arccos (—1) W arccos 1

1l = :

1 1 V2
arccos |=% | W arccos 3 arceos |——— | W

larccos (—a) == —arceosal 5 2 2 2

2

Pauc. 157 arccos ?.' arccos (—a) ¥ arccos @ [puc. 15.7).
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R
PaccmorpnM  QyHEUIIO v = Igxy HAa WICIOBOM HHTepBale [—E:E

(pic. 15.8), BBl 3HaeTe, 4TO HA TOM WICAOBOM IHTEpBaZe 3Ta (PVHKLIA
BO3IPACTACT 11 NPIHIMAET 3IHAUeHNA 0T —* o +=. Torja mo TeopeMe O KOpHe

- 7 L
VA MoO0To  JIeficT BUTeNRHOTO WICHa ., Ha YHCIOBOM  HHTepBase (_E:EJ
VpaBHeHIlEe gy = g HMEeT eMIHCTReHHBIl KOPeHb. IT0T KOpeHk HA3BIBAKT
apxmarcedcos  WICAR a 11 0003HAYaRT arctg a (puc.15.9).

i F 3 Itgr=a ! ik :
: y=tgxf | : y=tgxf |
: : ! 5
. | : 1
| : | .
: 0 | : :
— TR 'z

P ! i

: |

; :

Pne, 1538 Pme. 159

ﬂﬂpfﬂPaTlfHIIF -J'-IFL?HEH:‘EHCR‘H @ HATHETSMCA  Wiakee 9neId w3 qhic=

R m
J0e0s0  NHHINEDRedTa [“E: EJ THaHIeENT  KOINODOIQ  pelgeH .

f R
4. arctgd = 0, aretgl = e arcte (=1} = TR

IIz onpenenenna ciaeIyer paBeHCTRO!

ig (arctg a) = a, Tl - E < arctg g < g,

OBBACHMTE
Kagite sHiMeHHA B BRPLESHHN el g MOHET OPUHNMATE  9SHeTd a7 [TouesyT

YCTAHOBMTE 32BMCMMOCTE MEXAY SHIHEHMAMKM BLIPXKEHWA: arctg (=) warctg 1
arctg (—a@) v arctg g {puc. 15.10).

Pacemotpuy  QyHEOHID 3 = Clgy Ha 4HCIOBOM HHTepBaize (0: ™)
(prc.15.11).  Bsl 3HaeTe, 4TO Ha IT0M MYHCIOBOM [NHTepBade 3Ta (VHRLIA
VORIBAET 11 TIPHHHMAST 3IHAUEHHNE 0T +* 10 —*. Torga mno TeopeMe O Kop-
He 114 JTI00r0 JeliCTRITeIRHOTO WICTA 4. HA 9NCHOEOM HHTepBaze (0; T
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plgx=a

y=tgx

= )

=Y

archgd

—id
y=-a

i g A e e
rErmrTTEsETT T TT OGRS T T TR ST T R E m e

I arcig{—a) = -arclga I
Puc. 1510 Pac. 1511 Pac. 1512

YpaBHeHIIE Cigy = g IMeeT eIUHCTBeHHBII KOpeHb. 3T0T KOpeHb HAIBIBAKOT
aprxemancencor  wncta a1l 0003IHAYAKT  arcctg a (pue. 15.12).

FAN =ik . Onpexenenne. ApEromanzencoM @ HOSLIETCN-
: €A maxoe uncle w3 uxwmepeata (0 P), xem anzeme
i KOIOPOIO  PageH (1.
pma |
. 2 4
| 3n
i m‘cﬂg {-—- I.:I= T

L L S
3 : II: onpezene HHUA CledyeT paBeHCTBO!
: ctg (arcctg a)=a, 1ae 0 < arcetg a < T
-8 = %
y=-a ] OBEBACHWTE
i
i Kakme snagesiid B DRIpAEEHHH  arcclg o MOEeET mpi-
; HiMaTe 'meao a? Tlowemy?
| arcctg(—a) = ®-arcciga | YoTaHoBuTE 38BMCAMOCTD MEXIY IHAYEHWAMMW Bbi-
paeHri: apcetg (~1) ¥ arcetg 1 arcetg(— a) ¥ arcetg a
Pneg, 1513 {pwec. 15.13),

@ 1. Croaeko xopHeil MomeT HumeTs ypaeHeHue f(x} = a? INpn kakom yoToBNH 370
YPABHCHHEC HMCCT CIHHCTBCHHEIA — KOpcHB!
2, Cwogewo wopueil  ®a wmcrnosoM npomescyTee  [=TE T meer ypasmenme:
1) simx = ag: 1) cosx = g;: 3)tgx = a; 4) ctgx = a?




3. Ueny papcH:
1} arcansin O); 2) arccoa(cos Q) 3) arcigitg Q); 4) arcciglctg a)?

4. Kapme 3MaieHHA B BRIpRECHHE:
1) aresimsin ©@): I} arccos(eos O): 3} arctgltg O3 4) arcetglety ) momer mpu-
mnaiath 97 Tlogeny?

Vupaxaenus
A
15.1. Haitmnme WHCTHO KOpHEll YpaBHEHIA:
5
1) x¥ = 6, ecnyy x €(—o0; +w=2): 2) Top= 1, ecam xE(-"% 2);
1) x¥= lecmr xE [-10;+=);
4) —== 2, ecmn yE(-=; —3)U(=3; +*);

r+3
5) cosy = 04, ecim yE[-T T; 6) sinxy = 0,6, ecan x € (- 0],

Haueprime eAiHIMHVIO OKPYVAHOCTE 1 OTMeIbTe TouKl P, 118 KO-
TOPHIX 3HAUeHlle 7 VAOBNeTBOpAeT paBeRcTRY. Hafirme 3sHauenie 1,

OpHHAJTeXKAee  VEA3AHHBIM  UHCAOBEIM OpoMelxyvIkaM  (15.2—15.5) :

15.2. 1) cosr = "':E r € [0; T); 2y cost = 0.5, 1 E[ﬂ:g];

V2 :
3)cosr= 5.1 E [0: TT); 4) cosr = -1, 1 € [-03 T T,

153. 1) sinr = — §~ r € [-05 T 0]: 2y sy =035, 1 E[ﬂ‘: %]:
3)snt = %.rE[ﬂ; T $Hsmnr= 1, reE [0 M

154. 1) tgt = - %.:E[—ﬁ.ﬁmﬂ]; 2)tgr = -ﬁ,rE[ﬂ;g]:
3)ytgr =1, r € [0; 0.5m); 4) tgr = -1, r € [0; ]

15.5. 1) ctgt = — %,;E[—H,FH‘.E]: 2) ctgt = wﬁ.rE[ﬂ:%]:
Ictgr=1,¢1€[0; 0.5M; 4) cigr = =1, + € [0; ™.
Haiianme sHaueHna Boipagkesin (15.6—15.8)

1
15.6. 1) arcsini—1); 2} arcsin 0 3) arcsin [—E]; 4) arcsin [—-‘?—J.
5
15.7. 1) arccosD; 2) arccosl; 3} arccos _if;]: 4} arccos [—%J
3
15.8. 1) arctgl; 2) arctg0; 3) arctg (=1K 4) arctg ['%}-
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15.9.

13.15.

15.16.

15.17.

IImeror 111 cMEICT BRIpA#eHHA (15.9—15.12 )

1} arcsin{-3); 2} arcsin.7; 3) arcsin [—%]; 4) arcsin —H:E]'_-'
. 1) arccosl.2: 2) arcos(=1); 3) arccos [-%]: 4) arccos [—af]'?
543
) arc ctg(—1).  2) arctg0.12; 3) arctg2l. 4) arctg [—T]‘:"
; 343 ). 5 1, : X7
. 1} arcsin [—T}. 1) arccos [—~-‘1’r5:|~ 3) 2arc ctg{ JE)
4) arcsins; 5) arctgl 7, 6} arccos [—-{E]‘?
. CpapHiTe 3HaueHNA BEIPAKEHI:
1} arccos |—— | H arcsm (—1); 2) arccos -?] Il arcsin 1?:
3) arctg [&:'EE] i arcsinl.G; 4) arcetg —g] It arccos(-0.5),
B
Haiinte 3HaueHHA Beipakedmii (15.14—15.16 )
. 1) arccos —%] <~ arcsind—0.5) : 2) arccos [—%] — @Arcsin i—ﬁ:
3) arccos 0.5 + arcsin(=1); 4) arccos % - arcsin —%],
1} arccig (—1) — arcig V3 2) arctg (-1} + arcig {“'\ﬁ):
3) arccig [—% = arc ctg (—iﬁ}: 4) arctg [—%] = arcctg (—'JE}
b} arccos (=1} — arcig V3. 2) arcsin (-1) + arcig {-wﬁ};
3} arcsin [—?] + arc cig [—Jﬁj: 4) arccos —%] + arc cig(-1) .

Boicanre -
1) 2arcsin —-‘?] — 3arctg [—{?—] =~ Arccos [-EJ — Zarc ctg(-1):

2
N
2} arccos [1‘?] + 2arc cig {—Jﬁ} + arcsin ["é'] + arctg 1




3) 3arcsin % — arcigi-1) =+ arccos [-f] + arc cig {--J-?T}:

4) arccos (-lf-‘-] = arcig (-+3) - arcsin(-1) - 2 arcig {Jﬁ}
C

15.18. llenomeive  eIMHIYAYVI) OKPVKHOCTR, THHIN TAHMEHCOE 1 KOTAHTeH-
COB, JOKAAKNTE, WTO JATA MOOHX WiHCeT f, T 7, 113 HepaBeHCTRBA f < 1,
CIOEIVET HEPHEEHETBE:

1) arctg f, < aretg r,! 2) arcctg f, > arceig 7,

15.19. Jlokazarre, WI0o AN AOX uWHced y 1 x,, NPHHATTSRANNX  WICIo-
BOMY nOpoMesyTRy [—1: 1], 13 HepaBencTRa x|, < x, cleiyer Hepa-
BEHCTBO!

1} arcsin x, < arcsin x,; 2) arccos x, > arccos x,,

15.20. Pacnonosnute B nopaiake vORIBAHNIA 3HAUSHIN BHIpRASHIA:

1) arcsin(=0.3);  arcsin(=0,1);  arcsin E; arcsin E:

E R
) arccos(—1); arccos(—0.2); arccos o i arccos e

15.21. Pacnoaomnre B ODOPAJKE BOIPACTAHNA 3IHAYEHNI BRIP AKeHIIA:

1) arctg(—7.3); arctg(-0.3); arcig 1"9—“: arctg E:

b
2) arccig(—111); arcctg(—2.2), arccig %ﬂ: arcctg *-l-;}-_
15.22. IlpecOpa3vilTe B NpoN3BeleHIe H HAILNITe 3HAYeHHNe BRIpaXeHIA:
1) sim 75% + sin 15°  2) cosl52® + cos28 2

15.23. VYopocTuTe BHIpaeH!e:
1) sin5 @ - sin3 @ + cos54 - ¢cps3q;
2)cos2d -s5in3 g — sin? O - cos3a

15.24. [Ilocrpoiite rpadux (pYVHELIL

. i3 . a2’ n
PR o= | : . ; | =8 2 X — — )
1)) sm[ 3]. )y im[2r+ EJ 3)a -r:ns[ _!]
( ' OMOPHLIE MOHATHA ANA OBMALEHWA HOBBIMM 3HAHMAMM )

Dyurnua,  0G1acib  ONPeOeTeHNA,  MHOMCECIIBO  IHAYeHull,  ceolicined
EVHKLHL,  HOHANNE  0OpdINHON  @nHRINE N CHOCOOBI  eé COCHIaRTeHlA,
MpucoOHoMEpItecsie  UHKIN,  CRONICIen N Spadiiki NIPUIOHoAMEp-
HECKNY VNI,



§16. OBPATHBIE TPHIOHOMETPHYECKHE <&YHKIITHH,
HX CBOIICTBA H I'PA®HKH

o Ewl 03HAKOMMTECE C NOHATHEM W CEORCTBAMKW obDparTHeIX ]
TRHTOHOMETRHYECKHY BYHKLMA; KNHOYEBLIE NOHATHA
HAYYMTECE CTPOKTE Fpaduky oDpaTHLIX TPUIOHOMETRI- DBpaTHEE TPUFOHOMETDM-
weckKuy GryHKLMA, HeCkre GyHRLMK

MVHELIN ., KOTOpble ABMAKTCA OOpPAaTHBIMH K TPHTOHOMETPHUECKIM
QVHKIIIAM . HAIBIBAKOT OODMMHBIMN  MPISOHOMENPINECKUAI GvHEAM,
I ﬂjﬁh‘rﬁﬂ'HHHﬂﬂ.‘.”L

Onpexenennn. Ovekyna |, Komopas  ATRGINCA  obpamkol K gneiyg
Vv = SULY, HOSWEAEMICR  APKCHHYCOM It o0osHauaenica = arcsin x.

OVHKIIR |, KOMOPAA  A&TRemicA  oGpainoli  ® gnwsynn Y = COSX, Hasbi-
€aeMca  APKKOCHNYCOM N 0DOZHAudenicd ) = AICCOS X.

Oyuraun |, Komopas  Aerdemca  odpampol K dnwiyun ¥ = 1@X, Hasweq-
EIMCA APKINAHZEHCOM 11 odosHayaeines ) = arctg x.

Tyurius | KOMOPAA  AGIREMCA oﬁpm.:mm‘: b qﬁijmm y = ctgx, Hasw-
gaeica  APRROMAanZencoM  u obossayaenica  y = arcetg x.

Bbl 3HAETE: OfmacTe  onpeneneHdA  Zammoil  dymkmmn 118 obpatmoil  dwRkmmm
ETAHOBNTCA.  MHOESCTBOM IHMEHHE. 8 MHOESCTBO  3HaueHmii ——
ODIACTERY  OMpeTeTeHMIL
Tpadimn  Bsausuo-oOpaTHLX  QyHEINA  pacnonomedbl  CHMMETPHUNO  OTHOCHTEIBHO
bEcceRTpHeH | M 3 KOOPONAATHEIX — GeTBepTeil
DYHEUNA He NMMeeT OOpaTHYR (VHELNHED, <€CTH OHA He ABIAeTeA  MOHOTOHHOI.

OBBACHUTE

[Moweny a7 nocTpoeHHr rpadika  (VHENHE V= a&rcsimn X, HEMOTE3yA  rpadme gy
v = sinx (puc.16.1). paccmaTpuBatoT TOABKS HAcTh cuMycomam (pue.16.2)7

cuMyoonda
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OBBACHWTE

Kax noctponin rpaduk dymwanm v = ancsin ¥ (pue. 16.3)7

y=aresinx | ¥

16.3

Puc.

Ll R R

o

Cadh o

¥ = arcsmx

=
2

Puc. 164

@ Janoanute Tabauuy, nonoAesyR rpaduk GyHxuMy ¥ = arcsing (puc, 16.4),

ODI9cTh  ONpeIeIeHiHE

Q07acTE  (MHOKECTRO)  3HATCHHI

Hetrocrr  |HS9STHOCTE)

MoroToMHOCTE

Hanmooasle:s  IHMTEHME

Hamuennmee  3HawcHNe

Hyan  §ovHKIH

OBEBACHWTE
Mosesey 218 mocTpoeriit  rpadunca  drvescmm

¥ = arécos X, MomouedyRE  rpadum oo

¥ = cosx (pue. 16.5), paccMaTpHBAROT TOARKG SACTR CHMYCOMAND (pme. 16.6)7

:'v.‘:}t'll'H_'!'{?{J:h'.M
¥ = ooy

. 1685
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Pne. 16.6

OBBACHWTE
Kax nocrpoman rpadux domsunn 3 =arccos x (pme. 16.7)7

Puc. 187

@ 3anoaxute Tabmauy. McNonb3ya rpadurk dyHKUMY ¢ = arccos x (pwc. 16.8).

AY 3= arecosy
L ]

[
|----|-|--|--|-|-|-

OdnacTs onpeleTeHnA

ComacTs (MEHORECTEC)  IHASMSHIL

UeTHooTs  [HETMeTHOCTE)

MoHOTOHHOCTE

Hanoomemes  sHaseHIE

HampieHsmes  sHaceHme

"y

Puc, 168

OBBACHWTE

[Mowemy 238 nocTpocHHA rpaduka $yHxmmM ) =arcig x, HCOOIB3YA  Tpadnk  dyHxuHH
¥ = tgx (pre. 16.9) , paccMAaTpPRBAKT  TOTBKG WACTE TaHrcHcouaw (puc. 161007




b=t

OBBACHUTE

Lt

0 % R %rc Bt

bafn
“-

Pre. 169

Kax noctpoman rpadwrk dymxmmm  y = arctg x (pue: 16.11)7

7 1
. ] .E-L.E
2 2
Pz,  16.10

Pnc. 1611

@ Janoammre Tabmmuy. senoaenys rpaden dymxumm y = arectgy (pume. 16110

COmacTs OnpeZeTeHns

CHmacTs  (MHOEECTED)
SHOTEHIT

UetHoots (METeIHOCTE)

MoMoToOHHOCTE

Handonsmes  sHag<HiE

Hansensmes  sHATCHHE

Hyme  dynxumm

A
""""""""""""E"'"""ﬁ_:::'_':'"
z| 7 v dircig X
-
/'j/ X
ssrise bt dsadiniarrny
i
Puc. 16,12
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OBBACHWMTE

MMowesy 113 nocrpoenns rpaduxa  dnmanms v = arcetg x. wenomsayx  rpadex  dyrsaum

¥ = etgx (pue. 16.13) paccMaTpHBAOT

TR HASTE TaHEHSOMIE

(pme. 16.14)7

Y

s 1L LT a
s 1N S
H : .
Ipi 8 NP! _x G =\ P e
S i, v N :
i : | ;
Prc. 1613
&
I1.
vo= el
o
2P B =Pl X 1G-mW Pl A 2Py
~3 P 2 3 xP
Puc. 16.14
OBBbACHWTE ¥
y ¥y = clpk
Kag moctponan rpadur GWHELHN === 0 ceececececsssses 18 A DR B T fad st
¥ = arcctg x (pre. 16,157 _-_-——\\
r
1 y = arcetg ¥
\\____-_-_—
SEP =P R ORGP i)
L -2 2 3 P
Pec. 16015




@ danoannte Tabanuy, enoaesyn rpadve dyHkuwn ¥ = arcctg x (puc, 16.16).

ChiiacTh  onpeleleHis A
o
Dogacts  (MEOEeSTEO)  Ama- L af it | ol
qEHHTE
=
HeTHooTs  (HEUETHOCTE =
( ] B ¥ = arcetg x
MoHOTOHHOCTE : -
i x
Hantoasimes  3HageHie
Hamuenrmees  3mateHe Pre. 1616
Hymm  dowakmng

® 1. IMosesry npn nocTpoSHNn  FPRGEKOR. ODPATHAIX  TPUTOHOMETPIFIECKIN @}l‘u&-

Wil ¢ MOMOMHBKY  COOTBETCIBYIOMINE  TPMIOMOMETPHIECKHN  dwMkumit  paccaar-
PHBAKT TOTLEO MX wacTH?

2. Apnmorc  OH NepHOINYMECKNMH  ODpATHHEE  TPHroHOMeTpHUeckHe (rymmumm?

Yopaxnenna
A

Haitaire o0nacts onpegenennd  ¢yexmdi (16.1—16.3 ):

16.1. 1) v = arcsin? x; 2) y = arcsin(2 x - 1);
3) y = 2arcsin(2 x + 1) 4) y = 2 — arcsin( x + 2).

16.2. 1) v = arccosd x; 2) v = 2arccos(2 x = 1K
3) y = 2arccos(2 x + 3) 4} y = 2-arccos| x — 3)

16.3. 1) v = arctg2 x: 2) v = arctg(2 x = 1)

3 y=2 arctg(2 x — 1) 4) y = 2 — arcctgl x — 2).
16.4. JOKaKINTe, HIO BEPHO WMHCIOBOE PABEHCTRO:

1) arcsinl + arccosl = g: 2) arcsinl + arccos0 = T

s s A8 L. (R OUNRES, (SRS S

3) arcsin 2 arccos - = 3| ) arcsin 3 arccos 5 = 3.
16.5. Haitanre MHOHECTBO 3Hagennil  dyurmmm:

1) vy =-1 + arccos(3 v — 1) 2) y=arcsin(2 x — 1) + 1:

3) y = 2 — arccos(2 x + 3); 4) y = 2 — 2arcsinl x — 3).
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B

16.6. Haitanre o07acTe omnpegeneHis  GyHKIHIL
: 1
arcsin }—_"E

2
2afccos ——; 4) y = 2 — arccos .
. AL : x=1

1) ¥

3y

¥ 1
arcsin —: 2} v
£ )

16.7. Illcnomsaye rpadux QVHEINN v = arcsin x, paclofoEiiTe  BHIPAKEHIN

B MOPAJAKe BO3PACTAHIA IIX 3HAYEHHIL:

. It . .
1} arcsin El arcsin(.8;  arcsin(-0.2):

2) arcsin [—g]: arcsin(.9;  arcsin(=0.1});

. R . .
3) arcsin 3z : arcsin0.3;  arcsin(-0.8).

16.8. Ilcnomesva rpadus (VHKINOL 3 = ArCCOS X, PACTIONOMNTS  BHIPMKEHNS
B MIOpATIRE BO3pacTalHIlA  IIX IHATSHHI:

1} arccos E: arccos0.8; arccos(=0.2);

2} arccos [a;]; arccos0.9:  arccos(—0.1);
3) arccosQ; arccos0.3; arccos{(—0.7).

16.9. IlccneaviiTe Ha 9eTHOCTh  (PYHKLH:

1) ¥ = 2 — arcsin %: 2) ¥ = 2x° — arcsin x°;
3) v = 1 arccos 4) v = 2arccos - :
- o 1 T x+1
16.10. [loctpoiite rpadur dvHELII:
1} ¥ = — arcsin x; 2) ¥y = 2 - arcsin x;
3) y = 2 arccos x; 4) v = —arccos(— x).

C

16.11. Iloctpoiire rpadmy QVHEIID H HCCIeayilTe (VHEINIG HA MOHOTOH-

HOCTH.
X
3} y = T+ arccos x; 4) y = —arccos 3
16.12. [loctpoiite rpaduk QyHEIIL:
1) 3 = larcsin x — TI; 2) y = 2arcsin| x|
3:} _1-' = _?-HI'E‘:[‘Sl X Er: 4] ,F = amcuﬁl ¥ - El_

130




16.13. Haitaure o0nacte 3Hagenil vy

I) y=2arctg x: 2) y = —arcerg x|
3) ¥y = 2 - arctgl- x); 4) v = —arcetgl— x).

16.14. Tloctpoitre rpadmk  yHKOIIL:
arctg x, ecmi x mMi, arcctg x. ecam x ML,

el R [
Jr, ecm x = 0 =1 somias L
16.15. IlocTpoiite rpaug (yHKUII:
I&rccus:r.,ecml jmo, ; {arqtgx, ecr x MO,
£ =

JH vecmr x| = 0 Jx - 1, ecmi x > 0.

16.16. TlocTpoilte rpaduy  ¢yHEMNE 1 HCCTeIVilTe €@ HAa MOHOTOHHOCTH:

1) v =

1) v = |arctg x|: 2} v = |2 —arcctg xi:
3) y = =2arccig~ x|, )y = }un:tg‘:r 3 a.

16.17. JokaxiTe ToKISCTRO:
1} 2ectg@ - 1g(3 W+ @) — 2sin(— d} - cosd + cos(270 ° - 24a) x

% 19 [guﬂa] ~ 2cos [ﬂu— %] =2

) 1= cosd O+ —— — (| —cos?24d) - = 123 4 -9 - 30) =2,
) 1+tg® 2a ( } dntza  E o
16.18. VipocTiTe BhIpakeHne:;
' - \2“ n .
1)1+ 21g3 a-crg(m- 3a) + sm-%'f ity sm*%ﬁ:

gsin' o + 2sinceosn - cos' o

i f
otg| = — 2{:]
E[E

L
5

zng{?&i—u] g (= @) =

16.19. Tloctpoiite rpafuy gryvHEIIIL
1y =[sin x]; 2) y = [cos xT; y= [1".?]_

' . i OMNOPHBIE NOHATHA ANA OBAAAEHMA HOBLIMKM 3HAHWMAMMW )

Buipaxcenne, moxcdecigo, @Gopunas  MpucosoMempin,  IHpHoaRaenpi-
NECKIE  (OVHEIIN,  oOpamHsie  InpreEoHoMeEnpieckie dvHkiny,  ceoiicinea
MPHCOHOMEMPIHECKIY  gurynl,  ceolichiea  0GPamHBIY  MIPHSOHOAEINPLIYe-
crny  gvmrat .

131



§17. MPEOBPAZOBAHHE BBRIPAJKEHHH, COJIEPKANHX
APRKCHHYC, APRKRKOCHHYC, APKTAHI'EHC,

APEKOTAHIEHC
9 Bil HAYYMTECH BRINOAMATE NPe0bpa30BaHMA BRIPAXEHMHA, 5
COAePMAUMX 0BpaTHEIE TpMroHoMeTpUUeckue dyHkumn.  KJFOYEBBIE NMOHATWA
Npeobpazceanme swpa-
PaccMoTpll M HAXORIEHHe CHHYCA, KOCIHHYCR, KEHWH, APKCURYC, apK-
TAHIEHCA I KOTAHIeHCAa  MIcen, BEIPAKSHHBIN KOCUHYE, PKTAHIEHE,
APKCHHYCOM,  apKKOCHHYCOM,  ApKTaHTEHCOM, APKKOTAHIEHE

APRROTAHTEHCOM.
Ipeobpasyen BeIpameHne cos(arcsin a), Jad 3Toro socnonesyemca  dop-
MVI0Il cos"d ~ sin”0 = |, 03 KoTopoil BHpazmM  cosd, IMomyam:

cosd = = 1 — gina (1)

TloCckOIBKY HAI0 NpeoDdpa3oBaTt BHIPAKEHIR COS(AICSIL g). TO B QOpMYITY
(1) BMecTo O MOACTA BIM arcsin g. T. €. HCOOABIVeM MOACTAHOBKY: O = arcsm g,

Torma dopmyia (1) mpimver BILX:

coslarcsin a) = = Jl - [sin{armin m}3 =+ - a?.
[TockoABKY M0 ONpeieIeHHId Aarcsin g — 3T0 YICIO. KOTOpoe MpHHAIL-
ASKNT ICTOBOMY  OTPEIKY [—%:H. 0 Ccosd a8 HHCeD 113 ATOr0o 4MHCACBOTO
OTpe3Ka NOpHHANMAST TOJBKO HEOTPIHUATEIBHBIE  SHAYSHNA, TO NOTYUIM

jopmyay  coslarcsin a) = V1 - a” .

ObbACHWTE

Kok smmoaaman  npeodpazoBaHme  sinfarcco: g) = JI - [ﬂﬂ{msd]'lt =1 -o% 1

Tpeobpaiyem BeipaxeHie (g (arcsin o). TToayvumm:
sin{arcsing ) = a

tg (arcsin a) = ,
cos{arcsinag) 1
OBBACHWUTE
Kag BEmoOTHHIN NpeodpaloBAHMA:
; coefarcsing) -]Il - a'
1) etglaresin &) = gniaremina) @ &
= _ Hnfarceosa) - 3
2] tglarccos a) = o = .
cosinreoos a ) a

1) ctgfarccos a) = aini a) = 1"] =




[Mpeobpazyvem BuIpaxenie t2(arccig o). Jina s10oro BOCmomeiyeMcE  opMy-

L 1
moft fgd = —=r. B 31y copMyny BMmecTo O MOICTABIM arc ciga. T. €. HCHob-

1 1
X TJCTAH ] d = arc ¢l L 1§ i L | e o T

IeM TOICTAHOBRY rc ctg o Homyuns  tglarcctg a) ey e g
OEBACHWUTE

1
tg(arctga)

Kax smmoaunas  apecopazosamue  citglarctg g) = l?
a

[lpecbpasyvem Bripaskeniie coslarctga). J1a 3toro Bocmomsivemca  dop-

3 1 1
MyTofi 1 =+ 1g'0 = —— _ Bripasug cosd, moayumM: cosd =2 [——
cos” 1+t.524;:
[Mockoneky Mmoo onpedeneHiie arcig@a — 3TO HICAO0. EOTOpOe MpHHAIL-

E K
AEANT  HIICTOROMY  ITHTEpBATY ['E=E . I cosd Jang wicen M3 3Toro 4ic-
JIoBOTC  IIHTep Bala IMIPHHIEMAaeT TOABRO MOOTOKITEIbHBIS IHAYeHHA, TO

1
moTywiM  GopMYTy cos@ = [rg- . B oty opMyny BMecTo O mocTasiM

arctg a, T & ICHOTRIVEM [OICTAHOBRKY: Q= arciga. [Moavaim cos(arctg a) =

f 1
= V1 + tg® (arctga) . WO cCOS(arcig a) = -

1+a
@ ObocHyite opMynb:

1
1) smfarcctg a) = ;rt=a3: 2) sinfarctg a) = ﬁ:
- + 0

a

3) coslarcelg a)= ——.
- V1 + a*

[oayuennrle  (opMyael 3aHeceM B TaGmmry |1,

Tadmuya 11
i aresin a APCCOs o AretE o arcele o
1 1 3 44 k]
z i 1
gam 1 g, @ Mmi — i e T
| 1+ a° 1+a°
n 1 a
icas - a, g
# ; -Jl + a° 1.|il + o
a 2
= 1-a 1
1 H e s
® 1- a® a - 2




Hpodoiwcenne

i g 3 ! 5
1 - ot c 1

cte O 5, L il L i
& a 1-a a

PaccMoTpim Hj}Eﬂ‘ﬁpHEDEHHHH BE-IPH'H{EHIlﬁ. HCTIONE3YA  BRIBSIeHHEIE

opys.
1. Ilpecopasyem BHpazedde smflarcsim  a)l.
. Pewenne . Tlpiocernss  dopayny  chadyca JsofiMoro yria: sl @ =
= Jain O cosT H NoIcTaHOBEY O = arcsin . [Toay4ms  paseHcTao:
s 2arésmn @) = 2 snfarcsin a)eos(arcsin a).
ifcnoaesya  JaHHEMe TaOOMOE K OpeofpasoBaHmle npasoii  gacTm

PABSMCTES, MOTYHIM  Bepamenme: 2avl — a® .

Fnaunt,  sinl2arcsin a) = la 'uli -a*

TN UEHHOTD

Omee © 2a - lfl2 ]

2. Hafizem sHavMcHHE BRIPAKCHHE — 5in Eﬂrctgg].
Pewenne . Cnocot 1. Tlpmsennys  dopayTy  cHMYCa OT GpKTAMISHCA:
sin{arctg a) = S momcTABNM B fopaymy  a= i
vl + a® @ T

7

[Moaysus paseHcTBO S {Mﬁtﬂ'g} = JT]’ = %-
1 [; 4

Cnocot 1. Iloctpomm npaumoyTods#elfi  Tpeyroanuux ABC, ¥
ROTOPOTO KATETR HMewT JmmHel 2 0 7 ® yron O = arctg % A e
Toraa amimma AB = J53.

2

@ B
IpanuT, sin{ﬂﬂi’ﬂ= mu=;= i
2

|

Omeam | Jﬁ_ﬂ-

OB BACHMWTE
Eax semoamuan  apeodpaioBann:
1) cos(2arcens a) = cos*(arceos a) — sin“(arscos a) = 2a° - 1;
2iglarctga) B0t
! = | “a
2) tg(Zarctg a} I tgi[amtga]l Tk

TPHTOHOMETPHYSCKOTO - Ope-

® L. IMowemy B pesyieTare BHOOTHEHHA — KAKOTO-THOO
EF‘.:_-

OOpaToOBAMHA MAD BHPAECHHEM, CONCPMEMALIHM  APKCHHYC, APEROCHHYC,
TAMMEMC 0TH APKKOTAMICHC., MOTYWMACTCH  amredpandeckos  peipaseie’
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2. Kokie JnngeHmd  MOGST MOPHHHMATE  SHCIO0 @ B DRPOESHHE:
1) tglarcelg g)i 2) ciglarccos gl 3) tglarccos a): 4) cos{arcetg a)?

17.1.

17.2.

17.3.

174.

17.5.

17.6.

Yopaxuenun
A
Haiiimime 3HaMEHNE BRIPAAKEHIA:
1) sin{arcsin0.2); 2) sinfarcsin(—0.3)) 3) sin sin |-aresin -:{5:]:
. 3 - &)
4} costarccos(.6): 5) cos{arccos(—0.4)) 6) cos —Hrccna?r.

IHcnomeaya tTadmuer B. M. bpamnca,  Halljime 3HauYeHHe BeIpaKe-
HIIA:

1) arcsin0,2354; 2) arcsin0,7386;
3) arccos D,8351; 4) arccos0, 3259,

BeIYCTITE |

V2 3 )
1) arcsin [ “E'] Jarctg {-—‘;:] Arccos —%] — darc ctg(—1};
2) arccos [—%] + darcig [ J_J ~ arcsin [—%:I + arceigl:
3) 2arcsin % — Zarcig(—1) + arccos E—%] — arc cig l—%];

4) 2arccos [—%] + Zarclg [—wﬁ} — arccos (=1 ) - 2 arctg V3

[Imger A1 CMBICT BBIpAKESHIIE:

1) sinfarcsin2); 2) sinfarcsint-1.3)); 3) sin -ﬂmﬂlﬂﬂ_—}:
4) costarccosl.6). 5) costarccos( V3 - 21 6) cosi—arccos7)?
Bemunemire (17.5—17.9):
T 1), ; 2.
1) sin art:msi]. 2) sin am:us?].
; 1 : . N
3) sin Earcmsﬂ: 4) simn Ear-:.:smu].
1) cos armml); 2) cos armm{—l 1:
5 ; 6))
1 Sl 1
3) cos EEI‘GE:GEE]: 4) sin [Earcmaa-]_
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17.7.

17.8.

17.9.

17.10.

17.11.

17.11.

17.13 .

17.14.

17.15,

17.16.

17.17.
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2, 5 [AE]].
1) tg {nrmtg 3 ) 2} cig kﬂrﬂtg 3]
3) cos [ﬂrct—g%]; 4) sin amtg(-g]],
1) tg [El‘ﬂl‘:ﬂﬂg] 2} cig ﬂrinEJ-
T Sh i - 5)
i 2
3) tg [amsmq—] 4) 12 {armuﬂs[-EJ].
1) arcsin(sin20 *); 2) arcsin(sin(—40 )
3) arccos{cosl0 °); 4) arccos{cos(—=70 °)).

Moger M arcsin x NPHHIMATE  3HAYEHIe!

o 1L n - ) %‘E 5) L.7: 6) —1.47
MokeT I arccos x MPIHNMATE 3IHaHWe HIIe!

h-1:  2)0; 3) -%": H-Z 51 6) 1,37
MaoxeT I arcig x [IpHHIMAaTE 3IHaYSHHE:

1) 0 2) 1.4; 3) —g: 4 -E: 5y =171 6) —127

MogeTr /i arc ctg x TOPHHIMATE 3HAMEHIE;

o 2) 14 3 =mp ) == S)-IT 6) 1.27
3 2
B
TIpn KakHX 3HAYSHHAX [apaMeTpa  « HMeeT CMBICT BRIpAKeHIe:
1) arcsin{2 - a); 2) arcsin(? a — 3): 1) arcsin({ a* — 3):
4} arccos(2 g = 4); ) arceosi2 g — Tk &) arccos(2 a® — 5)?

Hailunre sHayeHns selpagensii  (17.15—17.17 )

1) arcsin(sinl.2); 2) arcsin(sin2);
3) arcsin(sinG ) 4) arcsin(sin20).
1) arccosicosl.l) 2) arccos{cos2);
3) arccos(cos6); 4) arccos(cos20).
1) arctg({tgl.2): 2) arctgitgs).

3) arcctgictgb); 4) arcctgletgl).




C

17.18. Bmuncoire 3HaUeHHe BHIPAMEHIA:
3 iy | 1 1 1 ]
s =1 2 aresin- — arccos— |-
1) sin [ﬂrﬂama + .E.l‘cc[lﬂﬁ]+ 2) n:css( 4 5]
3) tglarcrg?2  + arctgd): 4) ciglarccigd + arccigd) .

17.19. BrmiiconTe:

: 1) 1g [amsin% + %]; 3) s [E.Em + amtg%]_

17.20. Hailanre o0nacth onpeleneHis  (WHELIIL
1) arccos( x + 2) —arcsin? x; 2) arccos(2 x = 1) = arcsin(3 x + 1);
3) arctg( x + 2) — arcsin3 x; 4) arcctg(2 x — 1) — arctg(-3 x).

1) 1g [Eamus% ]

17.21. Haiiaure 3HauUeHHe BhRIPAKEHIA:

: 1
1) sinfarctg %*—arctg 1 ): 2) coslarctg2 — arccos %J:
3) tg(arcsin0,2  + arcigd), 4) ctgiarccos04  — arcetgs).
17.22. TlocTpoiite rpafuy  giyHEDI:
ll'q"'Sili‘ “!'n"cﬂs(i—ﬁ]‘ﬂ'=l f'-i}--css—x
[ 1 )y =2 2 gt I e S

17.23. B ogHoil KOOPANHATHOI IUIOCKOCTH HOCTpolTe rpadurn (vHEIMI o
HaiinTe afcuiccH HX TOUeK MepecedeHis:

. oxr x
1) y=2sn 5 1 y=3x; yy=cosy y=2-3x:
y= rgi;- i Hr=ctglx -2)uy=4-x°
17.24. Pemre vpasHeHIe:
1) ¥+ 2x* -8 = (i N xt—-2x1-8 = 0;
3 xt+ 616 =0 4) x* = Tx* - 18 = 0.
17.25. llcnoae3yad  cmocod BBelleHNA HOBON MepeMeHHO, HalLiNTe  KOopHI
VpaBHEHIIA:

N =2xP - 2Ax"—-23)=-8=0 2 (x* = xVP-3x "+ x)= 10 =0
3) x7+ Gle|— 16 = 0: 4 x = TVx— 18 =0,

!-.' OMNOPHBIE MOHATKMA ANA OBNRAAEHWA HOBbBIMKWM IHAHWMAMM j

Vpaswenne, endu VPagHewitA,  KOPHN VDAGHEHUR,  (DopnTel  MPR2OMaMEN)-
PHlL,  MPHCONOMEMPIYECKIE  VNKILN,  0ODAMKBIE  IPHIOHOMEIMPHYECKiie
#JI‘I?!'HHHH. E"Eﬂ!':l'f'.iifﬁ'ﬂ FHPH;:'E!H&HE‘HIFH‘I'EE'.F.'H.T lﬁ_’!'ﬂi’f[ﬂﬁ, CEMICTNET ﬂﬁPHHIHbJI
IMPUSOKOMEINPHYECKIY  VHRYNTL
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§18. MPOCTEANIHE YPABHEHHS, COIEPHKAINHE
ObBPATHLIE TPHIOHOMETPHYECKHE <$VHKIIHH

o Btl HayuuTech pelWaTte NPoCcTedllve YPaBHEHWA, CO- 5
Aepokaw e oOpaTHLIE TRPMIOHOMETDWUUSCKME qry HKLIM. KNFOYEBLIE MOHATWA

Jna pemenns npocTeflinx  vpasHeHuil, MOHOTOHHOLTS, GrpaHi-
COIepAallx ﬂﬁpﬂTHHE TPHTOHOMET PIYeCKIIe YEHHOCT b, MHOMECTEO
(VHEIINGL, BCMIOMHIM  CBOfcTBA  OOpaTHHEIX  TpII- FHAUEHWA, YpasHeHue,
FOHOMETpHYeCKNX  ¢/WHELIL LA PREEHLIE

BCNOMMHIATE

TaGwmya 12
OnpeleteHa | MOHO- CcHOBHOES MuomecTso
DyHEIRA
TOHHD HA3 MPOMEEYTES PABEHCTED IHMEHAT
1= Aresin X

¥o= Argens X

y= arclg x

¥y = arcclg x

BCNOMHWTE

[lpH EagX SHATCHHAY ¥ BEROOTHASTCA  [MIBCHOTBO!

o
§

B =
ba ™

1) arcsim X + #0Ccos X = 2) arcty X ACCOE X =

CROIICTBA MOHOTOHHOCTII 1 OTPpaHIMEHAOCTIT  ABTAKYTCA  KTHUCBRRIMIT  TIPII
pelleHi MHOTIX VpaBHeHHIl, coJepiammix oOpaTHele TPHTOHOMETPIMEcKHe
VHKITHIL

PaccMOTpHM  pemeHns mnpoctefiinm vpaBHeHmil, COIEp&KannIX  OOpaTHEIE
TPUTOHOMETpIIecKile  (VHKIIIL.

I. Mpasuenns, Jeeas u Npagas wacmu  KOMOPHIX  ACIAWNINCE  00HO-
HMEHHBMT  OOPAIRMMI  PUSOHOMEMPITECRE M AR E RS

Pemmeniie vpaBHeHId, 7AeBag 1 Mpapag HacTii KOTOPBIX MPEICTABIAIOT  CoO-
Goil cuHolMeHHBle  oDpaTHBIE TPHrOHOMETpIMecKie  (WHKILIND pPasmisHBIX  ap-
TVMEHTOB, OCHOBRIBASTCH. NpexIe BCero, Ha TAKOM CBOIICTBE 3THX (PVHEIMIL
KEAE MOHOTOHHOCTR. [[3BecTmo, u9ro @wHRINNI v = arcsin f It v = arctg r MOHO-
TOHHO BO3pAcTalT, 4 QVHKIME v = Arccos (I v = arcctg ! MOHOTOHHO VORIBAKOT
Hat CBOIX OOMACTHX ONpele/ieHild, [03TOMY BEpHBI VIBEPHISHIS:

_ . _ =g, _ [f(x)=g(x),
1) arcsin fix) = arcsin gi{x) I‘f{ﬂ' <1, Iﬂx‘r* <1

fix)=glx),  |f(x)=g(x),
3 o, e 5
2) arccos fix) = arccos gix) = {lﬂr)ﬁ";  , {tﬂrﬂ <1
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3) arctg flx) = arctg glx) = flx) = gix )
4) arcctg flx) = arcctg glx) = fix) = gix).
JANOMHMTE

Broop CHCTeMB MpH pPellcHHH VPABHeHRTT 1 W 2 3aBHCHT 0T TOTO, KAKOE HepABCHOTEO
poue.

1. Pemna ypassenme arcain{ x°— lx — 7) = arcsin{ ¥ — 3),
~ Pauewue . YpabHeHNle  POBHOCHTBHO  CHOTEME:

= g
{E_Ex_‘f:_r—ﬂ, .1'1-31'—4=[|', [r

nm o flx = =1,

_3|g1. -1« x-3%=<1, 2< xd.

Orcioga * = 4 Bumoamua npopespry,  yhENTaeMmcd, Mro ¥ = 4 SATESTCR  KopHEM
VEABHEHREA.
Chrgeme - 4.

OBBACHWTE
[Mowehey permerids VpabMewid  Arccos| 5= 1) = arceos( ¥ — x*) mmamorca  wmen —0.5 1 17

II. Mpasnewna wn nepasencmen, Je6aa N NPAGAR  YACIME  KOMIOPHIX
AGAAWMCA  PATHOUMEHHMMI  OOPAMABME  MPHIOHOMEMPUNECKIMN
(PVHERIAM U,

Ilpin pemeHini vpaBHeHINI, JeBad U HpaBafi YacIll KOTOPHIX ABIAKOICA
PAIHONMEHHBIMII  ODPATHRIMII  TPHTOHOMETPITMECRIIMIE (PVHELIAMIL — DOTB-
IVIOTCA  HEBeCTHBRIMII  TPHIOHOMeTPIMeCKHMIL ToRdecTBaMil.  [Ipn peuseHi
TAKNX VPABHEHINI MOKHO Cpa3y NepexoinTs K YPaBHeHNIO-CTeJACTBIER 1
NOCne erp peleHHs Jelark NpPoBepry.

[IyeTs HVAHO pellliTe YpaBHeHNe arcsin fix) = arccos gix)

[Ipeanmonao&i, Y10 ¥, — PelicHHE 2TOrN0 YPAaBHCHIIA, OoozHaYIM
arcsin fix,) = arccos glx ) uepes O, Torma sin @ = fix }11cos O = g(y ), OTKYIA
[lx;) + g(x;) = 1. CnegopatensHo, arcsin f(x) = arccos g(x), mmm ff{x) +
= gix) = 1.

[MostoMy DOTVENM  paBHOCIUIBHOE  VpaBHEHIe

arcsin fix) = arccos gix)_ fflx) + gilx) = 1.

OBBACHWTE
I & tglctg@ = 1. sm?d 2 ‘0 -
CAOABIVA OPAYITIRL c = |, s 0= —— gop'll = —
- tgtu 3 clg o
sin 0 = —o———, @os"d'= — . AK MOTYIHTH. COOTBETCTBEHMMO. CICTYIOMIIE
tg= o 41 ctgto 41
PABHOCHIBHEIE  VPABHCHHA:
arctg fix) = arcetg gix) _ fix) glx) = 1;
1
arcsin _f(x ) = arcct ERY o TN 2 ——
i 2 £ f = IR



1 ;
arctg fix)=arccos glx) _ 5 =gk

o1
arcsmy f(x) = aretg gix) _ _F{.r}= %:
arccos fix) = arcctg gix) = f{x) = %?

IANOMHWTE

Kopsen Eaxkiore H3 ypasmcwmii arcsin f{x) = arccos glx). arctg fix) = arcclg gix})
arcsin f{x) = arcetg gix), arctg flx} = arccos g(x) someT OMTE TOIBKO Takoe HHEAO X,
214 KDTOpOro _,r'{rujl 0 g{x:,}[ 0. B npormpHOoM  SAVuae VPABHEHIA He HMSIOT pemeMi.

2. Pemmv ypapHenme arcsmi3 x + 4) = arccos (2 + x).

Pesweriie.  Memodssya  paBHOCHIBHOE  YPaBHCHME, b :
(Bx+ 4P = 2Q+xF=1mwm 9x*+ Mdx = 16 + 4+ dx = x*— 1 = 0, nm IU.'E:"']:I;E-“;I 2
+.18 = 0. Kopun ypasmenpn: x, = -14 - VB e -14 + B :

10 2 10
Br+4<1,

2
Hago ywects, wWmo {ﬂ s 21 T X [—1‘51—1]. HO 004 KOPHA ARIAOTCA

ROPHAMN - pABHOCICTEHODS  YPaBsMeHHg.
IH.H’. KiK ELIPAc#cHELA BOTEOOVINCE B KBaIpaT, TO MOIOH NOABHTECA MOCTOPOHHNS
HH:I-IJ-HH. Tlcl:‘rm-l}r JIH INIAHHOND I'!."PE'HHG'EI-IH BEITTOTHER I'I'FD!:FLT IIIJ.T:r"!:HHH?C Eﬂl.'lHl:'ﬁ

[Mo onpegzercismo. umokecTBoM  3mavennit arcsn(3d 1 + 4) mpaseTcs  oTpezon —5: E} a

3 = f i L
arceos{] + X} ABAFCTCH  OTpe3OK |:ﬂ. 0

i.Tﬂm arcsinf3 x, = 4) = arcsin -2 - 348 g [ﬂ:;-

& arccos(d 'IL]=E|IGEGE&;‘_:E & [ R

Chaezoparensso, %, = o MOCTOPCHHHTT  KOPEHE.

arcsin{3 x, + 4) = arcsin - (= [ﬂ; E.

arccos{2 + x,) = arccos 6+ 46 E [D; -E ;

10
e .x:='"|;"ﬁ

ABRACTCA  KOPHEAM JaHHOMC YPpabBHCOHHAR,

=14 + 6
o

Chgeny -

® 1. TMoweny Hago VUMTMBATE MHOHESCTRO JORNYCTHMBMX  tdodesmidl  mepesedmoll B
YPABHEHNAX, coTepmamux cOpaTHBie TpHroHOMeTpHYeckHe  dymxumm?
2. OON3IaTenbHo  TH MPOBCPATH MOIYUEHHOE IHOUCHHRE KOPHA METOZOM MOJCTa-
HOBEH B YpaBHCHHET
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Vopaxuenns
A

Pemmire  ypaeHesia (18.1—18.6 )

18.1. 1) arcsin? x = E: ) arcsind y = E:
3) arcsin?2 x = 1 4) arcsin? x = 0.
18.2. 1) arccos2 x = ¢ 7) arccos3 x = 3:
3) arccosd x = %: 4} arccos2 x = .
18.3. 1) arctgd x = % 2) arctgd x = —3
3) arccig? x = -E: 4} arcctgd x = ;
2R X
18.4. 1) arccos(3 x — 3.5) = . 2) arcsinf x - 2) = — ;:
3) arccos(d - x) = 5: 4) arcsin(2 x + 1) = 1—;_
18.5. 1) arctg{d » + 1) = :—:: 2) arcctg{d x = 1) = i—“;
3) arcctgld —x)= %: 4) arctg(2 x + 1) = .:..
18.6. 1) arctgi3 —dx) = E: 2) arcctg(d x = 1) = T;
3) arccos(4-3 x) = %: 4y arcsin(2 x - 1) = ajE.

B

Haiiznre xopun vpasmenuil (18.7—18.8) :

2 . .,
18.7. 1) arccos(3 x* = 10x + 2.5) = E*H: 2} arcsm(3 x* = 5x = 1) = ‘E‘
3) arccos(3 - x%¥) =T 4) arcsin(25 - x?) = ~§.

ml'&-'
Il

|
& | =

188. 1) arctg (¥* -27x-8) = —2:  2) arctg [8a? —12x -

3) arcetg(3 ¥ — x4 1) = 5:4} arcetg( x° — Bx® = 15x + 1) = E-

18.9. Pemnre ypapHeHIe:
1) 1Barctg “x — 3Tarcig x — TF = (;
2) learcetg *x — l6Tarcctg x + 3TF = (;
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3) arctg( x*— 9) = arctgd x:
4) arcctg( x* — x) = arcctg(4 x — 6).

18.10. Haiimite KOpHH YpaBHEHHA:
1} 8arccos *xy + 2Tarccos x — TF = 0;
2) 3arcsin *x +2Taresin x = TF= 0
3) 18arccos *y = 3Thrccos y — TF;
4) arcsin *x — 2Tharcsin x — 3T = (.

C
18.11. Pemmire rpaduueckn  vpapHeMIie:
E = n
P < . i o
1) arctg x e o 2) arcerg x T X
n L

3) arcetg x = -, darcig x = - 7- Tx.
18.12, Pemmte vpasHenpe (18.12—18.13 )

1) arccos x = arclg x: 2) arcctg x = arcig x.

3} arccos x = arcsin  x: 4) arcctg x = arcsin x.

N3 K : : .

18.13. 1) arccos 5-3— = 5= arcsin x; 2) arcsin2 x — 3arcsin x = (.
18.14. Haligure KOpHH YpaBHeHN A:

1} Qarccos “2x — 3Thrccos) x — 2TF = (;

2) 2arcsin2 x = arccos? x;

3) 2arccos x — arccos(2 x* — 1) = 0;

_ 2x

4} arcsin S 2arctg x = 0.

18.15. Jokamnre, 4ro ecan xE(—1; 1), To arcsin x - arclg = 0,
1= x
x+1
18.16. [doxa #ute, wWro 2arccos 3~ Arccosy.
18.17. Pemmite ypapHeH!e:
"
1) darcig x — Garccig x = T, 2) arcergd x = arcigd x —

18.18. Haiire:
1) 5in2 4, cos20, ecnnt sind = 04 n 90° < d < ]80%;
2y ctg O, 1g2 &, ecan cos® = —0.6 u 180° < 4 < 270%;
3) cosd, sin®, ecnmn tga = VB n 180° < o < 270°.
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18.19. Haitamre:

. i . 7
1) s e cas;. sind, ecqn cos A = g ! 0" < U< 9

; 2
2) cosQ, 1gQ, ecan sind = % it 90%< O < 80P

13
18.20. Haiianre cos(d + B). sin (X — B). ecm cos O = g sinfp =

L3
]
a, B € I verseprir.

MPOBEFPL CEBA!

1. 3HaucHNe BHpazeHins 2arcsin (=0.5) - 2arccos? T+ arclg ¥3 paBHO;

A) - B) 2T o) D) -2
| : ]
2. 3HAueHIE BBIPAKEHIA Aarccos r%ﬁ]— Jarccig [“%]—amsiu [-%}pﬂBHﬂi
n an \
A) 34 B) 3 C)=05Tr D}y -

3. JHavueHile BeIpAAEHIA cna[urntg[gn paBHO!
\

A) 3 B) 0.5 C) -0.5: D) %

4. TIpr Kaknx 3HAUSHNAX x HIMEeT CMBICA BbipameHie 3x — 3arccos(2- x )

A) [=2:5%; B) [-1: 1] Cy [1; 3} D) [-2: 2]?

5. JHaueHle BHIPAEKEHIA COS (Earcain%] PaBHO:

a2, B) -0.5: €) 0.5 D) 3.

6. MHo®ecTRO IHAYeHNil BepaeHia  S5-3arcclg x paBHo:

AV[S3M 53T B)(5-3MS5): O[3 3+ 3 D)(5-3m S

. 4 "
7. KopusMi  YpaBHeHHA arcsin x* - 3) = - #BUAOTCA  uHCTA:

A) 2: B) -2 C) = 25 Dy m

8. 3HaueHile BRIpaEKeHIA Jarcclg(—c1gs)  paBHo!

A) 2M—5; B) 10T, Cy 2(2T-5); D) -5
9. O01acTRI0 onpedeieHnd  QvHEINM v = 3arcsin 1 3 ARTASTCA  MHOAKECTBO:
A -
A) (=% 1JU[3; =) B) [1: 3]: C) (=20 0] U [3:0¢); D) [3; ).
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10, 3maveHne BeIpaxeHns arccos(cosd) paBHO:

A) 4 B) 2TH4; C) 2T, Dy4-T1

|'- ONOPHBIE NOHATWUA ANA OBNAOEHWA HOBBIMW 3HAHWAMMW ]

}‘jmeaem:e, ENCLl VPAEHERINT,  KOPHI  VPOBHEHNA, q[mp‘:g:?m MIPHSOHOMEN =
P, mpuzoeMempudecxkie  @VHKNRN,  00pamusie  MPHIOHOMENPHYECKIe
gnnrguy,  csolicmaa  INPRIOHOMENPUNECKIY YRRy,  cepliciiea  opPamHbIX
HFPHE-D‘HCLHE'FJ'JPH"{FCHJE\' @-’HK![H’!?.




A TPUTOHOMETPUYECKWE YPABHEHWA U
| HEPABEHCTBA

§ 19. NPOCTENMHE TPHIOHOMETPHYECKHE
YPABHEHIA

Bt HAayUWTECE PEWATE NPOCTERWWE TPUIOHOMETDHUYECKHE '.E'
FHOHENREE, KNHYEBLIE NMOHATUA

Oupexenenne . Tpusonomemputeckus — ypag- | PHIOHOMETDMNeckie
HEHNEM Haseiédemcs  ypaededue, codepxcaujee  YPABHEHHA
HENZEECHHOE  (NEPENentyIo)  THOTLRG Ned IHaNow
i‘H'P!h‘ﬂHﬂH-ETHPH‘:I'FfKHI -I;']_THHF{HH

1. Vpaswemme 2sin 3y = sind y SBigeTes TPHIOMOMETPIMSCENM

YVPABMEMMEAE, A ypamMempe Jsnd x = 3x He ABAASTCA  TPHTOHOMETpIrIec-
KA FFH!HEHII:M.

Vpassemite {3y - 1sind ¥ = 3x — | He #BIASTCA  TPHIOHOMETPINISCKNHM  VpaBHcHH-
€M. HO S0 MEEHO NpeodpaioBaTh B TPHroHOMETpHWSCKDe  ypabHeHme. JeficTureasno.
BRMOTHES  EITe0pAltMeckNe NpeoopaoRaRms. noTyaHs  ypabHenne (3x - 1H2sind x —
— 1} = 0. peumcHie KOTOPOTG CROINTCA K POWICHAR JBYX YPABHCHINE, OJHO W3 KDTOPBIX
TPRICHOMETPIMECROS  YPABHCHHE,

[IpocTefinnie TPHTOHOMETPITYECKIE  YPaBHEHIA:
cosy =g, siny = a, tgxy =4, clgxy = a

TPpHTOHOMETPHTECKO® VPAEHEHHE (05X = 4

PaccMoTpind  ypaBHeHHe BIJAa COSx = .

Ecant jo| = |, TO vpaBHeHIle <¢Osy = g He HMeeT pelleHNl, Tak Kak 00-
7acTh 3HAYeHnll  QYHRUNH v = cosxy — uncaoBoil orpesok [-1; 1]

Ecmn o M|, To ypaBHeHHe cosy = g MeeT pemmennd. [lo onpeieneHmo
APKKOCITHYCA  HA uNcnoBoM  oTpeske [0; P] cymlecTBver OXHO pelneHne
VPAaBHEeHIA, I 3THM peHieHNeM ABMAETCA arccos g (puc. 19.1.1).

Tak Kak ROCHHYC — 3T0 HeTHad (QVHRINIA, To Ha oTpeske [-P; 0] vpag-
HEHII# COsY = g [IMeeT Takke OIHO pellleHile —arccos a (puc. 19.1.2)

A oo Ip - eosx

— g oy ma.
T S

1}

TN i

— - -
g __.';‘I -
2)

Pre. 191

3HaunT, Ha uncnoBoM oTpeske [-P: P] vpaBHeHlle cosx = a HMeeT [iBa
PEUIEHIEA:D  AlCChs O 1 —alcoos (. KDTUPHE COBIAIAIOT I'i]_]I[ =1,
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.F"‘ ¥=cosx

AP et T |
T s L B AL e | B Ame S o

ul, =

-2p : +2p

Pae, 192

Odmas gopMmyna 118 MOICKA KOPHeIl VPaBHEHNA C0Ssy = g Takosa:

= =arccos a + 2Pn. rae n — nenoe uwicHo, o) M1,

Ilpi @ = 1 wicaa arccos g I —arccos g COBMAJANOT, MOITOMY (OpMyTy A1d
HAXOWICHIIA  pelleHI] YpaBHeHHnf cosy = | NpIHATO 3amICHBATE B BILle
x = 2Pp, e p — uHedoe uHCAo (mumyT » € Z2),

Jng ypaBHeHHA cosx = —] MHOKECTBO ero pPellleHIil 3amiceIBAeTcd  Tak:
P+ 2P, toe n © 2. [Ina ypaBHeHIA cosy = 0 MHOKECTBO ero pemieHiil

I
MMICHBACTICA  Tak: |3 +mn, ne ;.

TaGiuya 13
VparHeHHe DopAYIa  ITA HAXOMICHHT  pellcHnA

Cosx =a. lal=1 @
cosx =g, |a|MI] x = *arceos 4 + 2P, n € Z
cosx = 1 x=2pn n €L
COSY ™ =] xmpD+2Pn nEZ
cosx =0 ®

x=g +pnn€dL

1. Pemmsi YpaBHEHIE <OsX = %

Pewenne . Ilo yorommo a= . L& m|Ml, posromy mo Tadmume 13

wlin

HMSEN: 1 = Earccos T 2Th. n € .

: 2
VUHTHBAR, WTO Arecos S = . MOMYIEM x==tE+lTh.uE.E'.

P

Gmsem:=E-.ETh.uEI-

r F“MEF 2. Peming  ypaBHeHme cos{lx —7:] =— %'
Peuwienye . B mammont ypapHem:im g = — 5 Te al M 1, nostomy mo Tadmme 13

EIMIEEN

2y == = darcensg l—%]- 2Tk, n EF.
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VunTRIBRE. WTO Arccos ["i‘l= M- arccos g = M- E = -E—;- TECCTYSHAL
T in
sx —g = E2 5 *lTh n €2
TEDE].'II:- fispeHsCen  CIATREMOR —E B OpAaBEYIe HACTE YPOBHEHMA, TeM Boe COarae-
RIS DOAIETHM  Ha i
b
11-1%5¢31"’Tﬁarr€3 redSeTrTh nEZ

TpRroBOMeTPHTECKOS VPABHeHHe sinx = a

Ecin ol = 1. To ypapHeHHe sinix = g He IIMeeT pemeHINl. Tak Kak o00-
7ACTh 3HAUEHNN QVHRUEHN y = siny — uncmoeodl orpeioxk [-1: 1]

Ecat |a| M1, To yvpaBHeHHe siny = a uMeeT pemenne. ITo onpeleleHnio

b

0
APRCIHYCA Ha WICTOBOM OTPe3ke |~ 57 5| CYIIECTBYeT OIHO pelleHNe ypas-

HeHIIA, II 3THM pelleHiieM HBTIASTCA arcsin g (puc. 19.3.1).

K 3n ; =
Ha npomesxyTre [~ ] (VHEINA v = sinx yOBBaeT [ NPHHNMAeT

JHAUeHNA OT -1 0 |, ¢IeJoBaTeldsHO. MO TeopesMe O KOpHe , Ha 3TOM Mpo-

MEAYTRE YpaBHeHIle siny = g HMeeT OOIH KOpeHb, paBHuil P — arcsin a
IT0 BHIHO H3 pHCYHEa 1932

B'I._l. [Ta i
- arratng E=aFouhd -
i L0 i=d B -
= _%/‘1 o L
1) 2)
Pre. 193
K, 3K .
JHAYIT, Ha WICTOBOM OTpeike [—E; “'ﬂ"] YpaBHeHHe sy = g IMeeT IBa
pelenis: x = arcsin g 1 x,= P — arcsin g, KOTOpLIe COBMAJAKT npH a = |

(pre. 19.3).

VuiITHiBag  HepHoMHOCTE  (PYHEUIND v = sinx (nepnoa pased 2P). nomy-
uiiM QOpMYIR  UIA 3aNICH BCeX pelleHiil ypaBHeHnA: x = arcsin a + 2Pn,
x = P— arcsin a + 2Pn. rae n — uetoe uncno (ppc.l9.4).

+2K

f_,-"'\ P ; i R
F, v = i il o
-2x +2x
Pue, 124
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I gBe QOpMYIH MOKHO OORENNHNTE B OZHY: x = (-1)‘arcsin a + Pk

k — penoe wicto (mmuyr L € Z).

Jlng YPaBHEHIA siny = | MHOMECTBO &ro PEILEEHIEfi FAMNCEIBASTCH B
BIIE: {g +2nn, ne E}_
Jlng ypaBHeHIA sSiny = —] MHOKECTRO eTo pelleHHil 3amiCEBaeIca B
BILge: {-% +2nn,n € 3}_
g VPaBHEHIIA sinxy = 0 MHOMECTERO €ro PEIL[EHIIﬁ JAMNCEIBASTCA B
Bige: Pn, n E Z1,
Tagmuya 14
VpasueHite DopsyEa T HAXOKICHNA  pemieHid
sinx =@, |a|> 1 (5]
sinxy = 4. la|M| x={-1)*arcsin a + Pk k€ Z
sy = | .1.'=§-2Pn.rr'E3
sy = =] _-,,-=_§ +2Pn.n €.2
siny = 0 x=pn n EZF
3. Py ypaBHCHHC sinx = -%

Peuerié . B IaHAOM VPaBHEHER o =
admne 14 angeess:

. Tt lal M1, posromy no

LR

x = (=13 F aresin % + Tk, K EZ.

i I
YUNTEBAR, WTO Arcsin s E o TIETA IR

1
2
=t g B :
x ={-1) 'E"m.,i:'EE.
Chrigent - x=|{—1]"-r—ﬁr-'1'ﬁ',.i.-EE.

TpurosoMeTpHIeckoe VpiaBHeHHe 12x = g

a2

= i R
Tlpn mo00M 3HAYSHIII 0 HA WICTOBOM IHTepBane (-3 E] IIMeCeTCA  POBHO

OJHO TAKOE WICIO X, UTO Igx = a. 3T0 arclg a CleAoBaTenbHO, YpaBHeHHe

a n
gy = a NMeeT CINHCTBCHHBII HOPeHb Ha TICTOROM IHTepEaTe (-5 7).

'im‘r HHTepBAT HMeeT iy P, TakoMmy Ke WHCTY paBeH 1 OepHod (GVHEINN
Tg‘h no3ToMY BCOe OCTATBHEIE ROPHI }FPHBHEHIIH lgr = ¢ OTTIHYaTCH
o1 HallZIeHHOTD KOpHA Ha Pm, e n — uedoe wucao (n € Z).
JHAUNT, pemeHne YpaBHeHHA 12y = g MOKHO Haiin mo dopmyie
x =arcltg a + Pu, rie n — nenoe qucao (n € Z), a MHOKECTBO ero pereHiil
3anucaTh Tak: larciga +~ Pnon € Z).
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4. Peomind  ypaBHeHRE Ty = ~3.

it
P-mmue-.t=mlgi,+ﬁj-Th-nEEBr=+§ + T, B Z,

Chmaadi —E + Th, n B,

TpRroHOMETPHMECKOS VPABHEHHE cigx = g

HP'II THODOM IHAGEHINN g HAa JICIOROM ITHTepRaIe (0: P} imeeTcs POBHO
OJHO TAKOE WICIO x. 9TO CIgx = a, 370 arccig a. CueloBaTenkHO, YpaBHEENe
Clg v = g IIMeeT eIHCTBEHHENT KOpeHb Ha UMIICA0BOM IHTepsaze (0; P). Dtor
IHTepBan IneeT HHY P. TakoMy &€ 9ICTY paBeH I Oepiiod VHKIIIL
¥ = CIg x, MOITOMY BCe OCTATBHBIE EODHI VpPaBHEHNIA ClgZx = g OTIIMalOTCA
OT HALIeHHOTO KOpHA Ha Pr, Tde n — Heaoe uNCIo (n & £).

IHANIT. pelIeHNe VPABHEHNIA Cigy = g MOKHO Halltn mo QopMvie:
X = arcclg a + Pu, rie n — uedoe udmeao (n € Z).

5. Pemmin ypasHeHne clg [_f + _:.] = 3.

K n
Peuenue . x + ;=a:te1g-r'—rﬁ:.kEE;x+;=

kEE:x=—ﬁ‘-Tﬁ:.kEE

=
Ontgem @ =13 7 . k E Z.

® 1. MMowesty 2as ypasmenmdl BIIOB: ¢0sX = a ol §inX = g NpH &> 1 Her wopreit?
2, Kok, Ncmodssyd eONHAYHYK OKPYEHOCTS, MOKHO pelmaThs npocTeiimme
TPHTCHOMETPHIECKE  YPABHCHNAT

Vopaxuenns
A
Pemmnre  ypasHeHns  (19.1—19.11):
— V2 oo o
19.1. 1) cosx = %55 2) cosx = 5 3) cosx = 5
4) cosy — 3"-25;: 5) cosxy = 0 6 cosy = |
: V3 . ¥z : 1
19.2. |} siny = H 2) sinx = T 3) sy = —~g
4) sinxy = ? 5) sinx = 0 6) sinyx = -';—E_
a
123. 1) tgx = 3; 2) tgx = =2 3) tgx = —%:
3
4) ctgx = —%: 5)ctgxy = 0; 6) Clgx = =3,
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19.4. 1) cosxy = =0.7 2) siny = = g 3y cosx =03

" el

4) ctgx = -5 3) tgx = 0: 6) sinx = -1.
195. 1) sin2 x = %; 2) cosdxy = %: 3}5£uﬂx=—%;
4) tgﬂ.51=—§; 5) sind x = 0; 6) ctgd x = —1.
19.6. 1) sin2 x = 1.2 2) cos3x = /2 3}siu~;—=-i~:
4) Igﬁr-—‘—?a; 5) cosdx = () 6) Gtal=3-x)=—1,
19.7. 1) sinl2 x —§!= %’T‘Z 2) cosi— 3x) = :'EEL
_ 1 . V3
3) sin(2( x - I}}=—E: 41 tg{ﬂjx+1}=—?;
5)sinfd x — 1) = 0; 6) ctg( E - 2x)= 1.
19.8. 1} sinf2 x + '—;3=——-"££; 2) cu5[2—3x1=—§:
3) sin(3(x + 1)) = %: 4) tg(5x — 2) = —+B;
5) sin(d x — 3) = -1 ; 6) ctgi§+3x}= E;
199, 1) sin3 x - cosdx - cosdx -sindx = if;:
2)sinSx - cosd3xy — cosdx csin3x = 05
3) cos8x -cosdx + sin8x -sind x = —%:
4) cos3xy ~cosdxy —sin3dx -sind x = S
19.10. 1) sinx + sin3 x = 0; 2) sin7 x - sindx = 0;
3) cos3x + cosx = 0; 4) cosd3x — cosx = 0,
19.11. 1) sin 3y -cosdx = 0.3; 2) cos?2y — sin 2y = -
3) sin2x :cosly = —*li: 4) sin*3x — cos?3dx = ~
B
19.12. Hamante pemieHie YypaBHeHN® HAa VEAIAHHOM HHTepBaTe:
1) cosdx + sm2 x = 0, 90° < x < 180°;
2) sin5x + cosdx = 0, 270° < x < 360°,
3) sin 5x - cosdx = 0, 3607 <= x = 4507,

4) cosbx — sin3 x = 0, 907 < x < 180°,
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19.13.

19.14.

19.15.

19.16.

19.17.

19.18.

19.19.

HaiiauTe KopHI VpaBHeHHA. NpHHAXTeXAlllle  VEAIAHHOMY  IIHTep-
BATY;

1) sin{x — 450°) — cos(3x — 180°) = 0, 0°< x < LBO%;
2y sin(x + 2707) — cos{3x + 720°), 40° <x < 90=

3) cos{=3 x — 1807) — sin{d x = 630°), 0°< x < 907

4} cos(dx — 180°) — sin(2 x + H¥) = @, 180" < x < 270°,

Pemnite ypaBHeHile, NCHOTbIVA CNHOCOD NOHIGKeHHA CTenmeHn 1 dop-
MYl [IPIBEISHIA;

1} cos’(TTT+ x) = %: 2) sin @S5 TM—x) = 2-;

3 tg*5T+ 3x) = 3 4) cos (T3 T— 2y} -
(’h

Pemmre YpaBHeHIle H 3AlHIUITe KOPHIL [OpHHAL IR YEA3AH-

HOMY IHTEPBATY:

=Lk

&= | G2

T
1) =25 _ 1 =90, 70°<x < 150%
sin2x
in2;
) T —1=0.  0°<x < 180%
ginZd x =
3) s £ 10° < x < 30°:
4) s3x _ | =, 180° < x < 270°,
gin2x

Haitairre unclto xopHeil ypaBHeHIS TpaduuecKiM  CHOCODOM:

Dtoslix = 1)=x?=2x¥+5 2NcosZx +1)=3=7"=73%:
3 sinfx +2)=3 - x* — 2x; MNtglx + 2) =3 - 2x.

HailznTe KOpHI YpaBHeHHS:

3m oo R 1 i
1) E{]SF =1} 2) S5 = 55 3)ysm2 x ctgx = 0, npu 90° < x MIB0°
[paguueckiid  clocobOM pelliiTe  VpaBHeHIe:
2 x

B i S

1} arccos x 3 e
i A

9 ]  pn'E
Z) arctg x EE

3) 2arcsin x =TT+ | — x.
Hailante uncao KopHeil VpaRHeHNS:

1} 3x = 1 = ctg0.2 x; 2) x? = dx = 1204 x;
3}_1”"—2=5iu%; 4ll—x:=cus";j.



19.20. Haiiure o067acTh onpeieneHns  (GyVHKIUN:

)y = Bxr-2 +——; 3y = 9r-14-a% + -2

1 ginx "
ginx — E
192.21. Iloctpoiite rpadnue yHKIIH:
l'l,‘l'=cﬂ5[§"'-‘r]*-31 2]_1'=5i11[-1‘-§)—2;
3]_1-'=lg§+3: #!I,r=3+clg§.

19.22. Haiianre adcoicchl TOYeR MepecedeHns rpadmea  (yHEIDND
1) v = 2sin( x + T 1 mpasdoil y = =0.3;

2) v

n "
2ecos(x + ) I OpAMON ¥ = V3.

I.J OMOPHBIE NMOHATWA ANA OBAAAEHWMA HOBLIMW 3HAHWMAMM ]

Chocobsl periesia  YPagHesuii  u cicien vpagseniil,  cnocofst npeodpaso-
BAHNA  BWPANCEHNT, MPUIOHOMEMPNYECKIe  oxcdecmed, popuvie  KopHed
I?P‘ﬂl’.'!H'-E'ﬁ'HIH.‘I.' H'IPHEGHG.HEHJ'PH'EEEKHI }-Fﬂﬂ'HE'HHﬁ

§20. PENNIEHHE TPHIOHOMETPHYECKHX YPABHEHHII
H HX CHCTEM

Cnocod paziokeHds HA MHOGKHTEIH

e Bl Hay<HTECk PELLATE TRUMOHOMETRMHECKME YPABHEHINA s
C MOMOLWEBH PRZAOMHEHHN HA MHOHMWTEAN, KNHOME BHE MNOHATHA
TpuroHoMeTpUUeckue

YPaBHEHWR; DAIN0NEHWE
Ha MHOXHTENN

1. Pemmmng  ypaBdenne lsin 3y = sind x.

Pewenne . TlepeBecew Boe e YPAaBHCHHA B €r0 TEBYI WACTE W
BRIHCCEM OOMMA MMocskHTeTs 30 ckoDEn.  flomywms  ypaemenne smd x(2sind x = 1) = 0L

gindx =0, [(3x==n, neZ, x = %. nel,
H.iuﬂ-x-%; 3::{—1}'E+H. ke Z; #'='I~1]"’%+%, R eZ.

e {!'BE nEZ ()Pt k Ez}.

fMpwvevarne.  Ecom Bo BpeMz PollcHMA NOTYINM  COBOKYNHOCTE  HECKOTBKNX  cepitil
PCIICHHA, HAIC NPOBLPHTE. MOMHO HIN HCIB3A WX 3AMACATs 03Inoil oomedi dopiryoil.
Jam 3T0ro HY&HO HCNOILIOBATE TPHIOHOMCSTRHMECKYN)  OKPYIRHOCTE.
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1. CoporynmHOCTE POMCHE  YpaRHeHHI

X ow =—’;+=tn. ne&;
r=nk, keZ

MOKHO  SAMHCATE  OZHOM

ofmeit hoparynod 1 = E o0 EZoTak EAK peIRHHA  TEPRGrO

Paie. 2001

BIOPOTO VPABHEHHA MOEHO oOOLeDMRNTS (pme. 2001

JaMmeHa nepeMeHnoii. TpHTOHOMETPHYMECKHe YDABHEHHA,
KOTOPble CBOIATCH K KBAAPATHBIM YPABHEHBAM

Bl HAayYWTEck PRLUATE TRUMOHOMETPUYECKKE YRABHEHKA, 5

NPUBOAMMEIR K KBAADATHOMY YERABHEHW . KNMHOYEBRE MOHATWA
TpuroHoMeTpHYBCKAS
YPABHEHMA IaMEHA
NepeMeEHHOR; KBaapaTHOE
YPaEHEHME

3. Pemnou ypaememne Gsin’y + 5 cosy = 7= 0.
¢ Pewiesue . Ilpusegens ypasmenme @sin'y = 5 cosx — 7 = 0

¥ ATMCOPANMECKOMY  BMIY OTHOCHTSTRHO TPHTOHOMeTpHueckofi fymx-
upn ¥ = gosx. Ja4 3TOTe BOCMOOBIYEMEA OCHOBHEIM TPHICHOMETPHMECKHM  TORILCT-
BOM: $in°X + cos'x = I,
Mockonexy sm‘xy = 1 — cos’y, To ypasmemne Gsin‘r = 5 cosx = 7 = 0 npineer Bu:
6(1 — cos"x) + 5 cosy — 7 = 0, nmr Geas™x — 5 cosy + | = 0.
Henompaves  sasemy: ofosMauus  cosy Gymsoft 0, T ¢ cosy = f mpu arom | ML
Torza momyuuM aarebpamdeckoe ypaBmemme 61 — 51+ 1 = (. pemtemmes wotoporo -

amoTed umeaa L om L.
: " 4 3

COS Y x=i-31+3rrth.E.

Banmoasis  obpaTHYEY SAMEHY

G | -

COR Y E= imm% +ann, nE 2.
: T : | 3
Omeem {.-I:-i + 2Tk.k €. Z; =arccos 5 + 2T - B E}.

OaBopolble YPABHEHHA

B HIYUHMTECR PEaTe COAHODOAREBIE TRUMOHOMETDIWE - ;
et Lot KNHOYEBLIE MOHATWUA
PaccMoTpiiM  YpaBHeHIS BIA: acosy — bsiny =  Oawopognoe Tpuroxo-

= 0; asin-x + bcos’y + dsinxycosxy = 0; asin’y +  MeTPUUECKOe YpaBHEHWE
<~ bsinxcos’y = dsin‘xcosr =0n T O

B nepeoM ypaBHeHInl acosxy — bsiny = 0 Kakloe cOaraeMoe B ero le-
BOMl YacTH OTHOCHTENBHO SOy I COSx ﬂepﬂﬂﬂ CTeneHIl, a npaBad YacTsk
pagHa 0. ToBOpPAT, HWI0O 3T0 cowopodwoe \pasHewue NEPSON  CHIENEHN O
HACHINETEHO S II COSx.
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Bo BropoMm ypaBHeHNIH gsin‘y + bcos'y < dsinycosy = 0 kaxace cna-
raeMoe B er0 JeBoil 9acTii OTHOCHTeNbHO Sy Il COSy E'Eﬂpﬂrl CTeneHn, a
npagagd 4acTk papgHa 0. [OBOPAT. 4UTO 30 odHopodHOe YPAaeHeHue  emopol
chienentl  olHocumeTsHe S x u COSx.

B TperseM YypaBHeHm! asin’y + bsinxcos’x + dsin‘xcosy = 0 Kaxmoe
claraeMoe B ero JIeBoll €acTii OTHOCHTEIRHO Sy I COsSy TFETL'E[] CTeIT2HII,
a npapat 4acte pasHa 0. [OBOPAT, WTO 3T0 ednopodroe Vpaswenue mpemsen
CIHIENeH  GNOCHTNETLHR SINx I COSx.

Mpueeste NPUMER YPABHEHMA, ¥ KOTOPOTO B ero ASBOH JacTy ABa Charaemelx, cogep-

HAWMK TONBKD SINK MAM COSX, M KaXA0E W3 HUX OTHOCHTENBHO SinX 1 COsX "-I'E'TE-'E'IJTGﬁ
CTEMeHW, a@ Npagad YadTh PaBHE 0.

Ounpeneaenne. Ypaewenne, V KoWopoco cyuMMa noxawamerell  cireneweli
npt sity u COSx Y ecex WICHO/ & e20 1eecii Nachii  O0uHAKeed, a Npaeas
qaciie paeda U, wazuieaemeds  0OHOPOOHBIM  MPUIOHEMEMPUTECKEM  Ypae-
HeHleM omuocumetsie  Sinxy o cosy.

OBBACHWTE

[owesty ypasHeHHe asin x + beos'y + dsiny cosx = | He ARIACTCA  OIHOPOIHBIMT
Kak MpHBECTH 3T0 YPABHCHNS K OJQHOPOIHOMY VPABHCHIE BTopeil cremenn?
TMouesy Sy M Cosy OTHOBPEMEHHO HE MOTYT PABHATECA  Mymo?

JTiofoe oHOPOIHO? TPHUTOHOMETPIYECKOe  YPABHEHNe OTHOCHTRTRHO Sinx
I COSY MOKHO NPHBECTH K aaredpalldeckoMy  VPABHEHINO  CHEIVIONDIM  00-
pazomM:

ANFOPHUTM 1) Pasgeants  ofe wacTil ypaBHeHHR Ha cos'y # 0 (sin®x # 0), rxe
k crenews ypasHemms, [lomyums  paBHOCHTIBHOS My YPaBHEHHE,

cogepwames ftgx (ctgx) B kakgoMm cIArACMOM IcBOH WACTH:
2) oOOSHATHTE TEX (otg X ) 9epes HANMpHAMEP V. DOAYINTE AITSOpalveckos  VpapHeHHs.

4. Pemmm  ogHOpoIHoe ypasMesme siny — 2eosty + 3simx cosx = 0.

Penienge, Pasdemus  obe wacTit ypaBHeHma Ha cos’x # 0. IMomywmm
PABHOCILTBHOS oMY YpaBHerHe fg'x + 3tgx + 2 = 0. Jeiicteureasno,
cosy = 0, B mpoTHEHOM caydac W sinx = 0. # cosx = (. a 370r0 OMTL M MOKET, TAK KAK
sin x = cos'x = 1,
Oboaparming  Igx Gepel ) MNOTYMEM  ATTCOpaideckos YPaBHCHIE

yt+ 3p + 2 = 0, pemenueM KOTOpOTO SBASKOTCE  wHeda —1 m -2,
tgx = =1,
Hemombsys mogeTamoBry tgx = ) HaildeMm x [“,I i

x
E=—=+ T BES,
Toraa i
x = —arctg2 + nk, ke E.

Clmsem'.i—g + Th, n EZ; —arcig2 + M. EEZL}:




Pemtenne vpapHenn# © nDoMombio O0ICTAHOBRH

Bri HayUTECk PEllaTh TRHMOHOMETPHYSC KIS YDaBHeH WA ';
€ NOMOULLI YHIHEEPCANLHONR NOACTAHOEKN. KNKOYEBBLIE NOHATKUA

TpMroHOMeTRHYECKHE
YPaBHEHWA; NDACTAHOBKA

Ypasuenne BHIA asiny + beosy = ¢ MOEKHO NPHBSCTH B adredGpainye-
CKOMY, BBRIpasliB CHHYC 1 ROCHHYC 4Yepes TaHIeHC MOTOBHHHOIO VIma No
hopmyan:

| ztg‘i‘ 1- w‘% n
surd = —'E I cosd = —ﬂl. » HCAOILIVA TIICTAHOBRKY 12 ‘3" b i
14 tﬂ'z 2 1+ tg® 3

£, Pewmn  ypaBHeHHE &iny = cosy = —l.
= Petlienue wepel OINY  (PYHELHK 2 —

. Buppary  cumyc B Mocnmyc
TAHTEHE.

i WS

x 2 X
Iul’: 1+ 2

Mogyams  ypasHeHHE

Henoapsyt  NoZeTaMobky g §=- v, TMOMYOHAM  VpABHEHIE:

; = 2 2y +1- 1
—EE--+1‘—-—-'1'i=—1 nay 2Htl-y +]"'" =D, pm 2= ol +"’=IZ!.

1+ 1+ ' 1o Qe 144

Pemenmexs  atoro ypasHemnms ssasercd  wmeno —1. Hemoassyas  noxcraHoBRy Wopa-

BEHCTEG v = =1, mofmyumM ypabHeHue lgi = -], Ham % = - E + Tk k € Z. Toraa
&

3= 3 kEZ

Moceoasky tg % He¢ CYWIECTEYET I7A uHced x = T+ 2Th. n € Z,- a sinx 1 €OSx Cyme-
CTEYIOT 178 T00MX JeficTBHTEIEMEIX  9HCET Y. TO OORIATEIBMC HAAD OPOBEPHIE.  WTOOH
pemeHEnA x = M= 2T, n € Z #e GRUM MOTEPAHEL.

Mpogepsaa . s M+ 2Ty} = cos( T+ 2T = sin T+ ¢osT= 0 + (-1} = —1. 3namm, pe-
HICHICM YPABHEHMA siny + cosy = —| ARMAETCR  MHOWCCTEO IJefCTBNTETRHEIN  WHCET ¥,

VIORTETBOPARINEX — YOIOBHMEM Y = ug- M kEZaxy=M+2Th, n EZ

Gnrsem:.l.':r-ag"' M. k EZ ux= M+ 2Th, n EZ.

PaccmoTpiiv  pelleHne vpaBHeHI® Bida asmx + 4

+ bCosy = ¢ CHOCODOM BBEICHHA BCHOMOTATENb- KIFOMEBBIE MOHATHA

HOTO ¥I14. TpUraHoMETpHUYSCKHE

YPaBHEHMWA; BCNOMOTa-

9 Bl HaYUWTECE PEWATE TOMTOHOMETDHHBCKME YPABHEHUA .. o = ApryMeHT

cnocoboMm BBENeHIUA BCNOMOTATENEHOID APryMEHTa,
FITOT CNOCOD OCHOBEIBASTCH  HA HCTONEIOBAHINI IEBeCTHOO  TOWIeCTRA
sin ‘& + cos’@ = |.
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b

a
Ll = L TO MOEH® HNCOOARIOBATE
[1'-13 & bt T [ﬂlaz + b ],
MOACTAHOBEY = = Cpsé . sin & (1}

Tpeodpa3veM IeBYH) YacTh paBeHCTIBa asiny + boosxy = ¢ CASHVIOMIM

Tocroasry

o0pa3zoM: BBIHECEM 3a CKOOKH vai + b .

ginx +

IMomvai  ypagHeHne: +a® + B

i b
— — COB X | o
iluz + b \‘un + s
Tcnonsavd TMOICTAHOBKY (1), momyuiv ypasHemite va® + b2 sin(x + @) = ¢

I sinlx + 8) = ’—b'-" (2)

VpaeHeHne (2) nudeer pemenne, ecmn af + B | ot

Toraa x = (-1)* arcsin ﬁ + Tk — &, k€ Z. lcnoasave  dopsmyay
a” -+

sin o fr f
lgad= —— I NOICTAHOBKY (1), momyuns tg@ =<, Torza &= arcig 7.

W 6. Pemny ypaeHeHme snx * cosxy = -1 cmoco0oM BESICHHR  BCMO-
3 MOFETEIRHOTO WA,

Pewenue., B atom ypaeHeHIEm a = b= 1. mosrony E +b = &

ﬁ[-!-.tl.r:.r + -lnmu.r] = —]. ‘mhm %5&111’ + %m&x - e

vz ¥z 2
L R R
TNockomeey B =g —GEIE:._'.IIIEII]I:J. Hr *}— iz
Torma » = (-1} arcsinf— =)+ M-~ kEZ umx == 2 -2 fez
J2 4 1 N
Ohtaen {{—1}"‘ E- Tk - E L EZT
OBEbLACHIATE
Voeqnrech © MOMOMER  eXNHITHO
OKPYAHOCT.  9T0 doph s {_”--:_}-}.ﬁk_%‘ EeZ.
x=—3 + 2, m€Z x=T+2Th n€2, k-newem.
F=E)M T - 2 ez, o LA
GhIBANYT COIHE H T& IKE HEHHR i s
(puc. 20.2), i (=1 {—}-Hl.‘k-l-ﬂn. ke Z, k-vem. “512“:"1‘ meZ
Prc - 202

Cmyuail, KOTAa HYAHO HAailTll TONBKO ONpeleTeHHble pemeHHd.
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m 7. Hafizes sHaveHne cyMMBl EOpHel ypaEHeHHR sind x + cosdx = J2.

KOTOpPEIE NPUHAZISEAT HHTepBagy (90% 270%).
Peawenne . [To dopayie npuselsHHR  cosd x = sin(90°- 3x ). nosTosy

ypaBHeHMe sind y + cosdiy = .E OpHMeT BRI sind x <= sm{90°- 3x) =

2

[pecopasyen cynmy cnHycop B npomseexemne. [lomrma  ypasmenne
- _ﬂnﬂ-_ﬁ"’ma{! = 45%) = -vE HTH cos(3x — 4537} = 1,
Torga:- 3x = 45%° = 300%, n E N. i x = 15% + 120, n € N,
Hrrrcpnn:qr (907 170%) npimagtexkar  pemenna 135° (mpuon = 1) m 255% (opn n = I).
IHageHne CyMMEI ITHX pelleHHiT paBHo 3005,
Ot - 3007

YpagHeHEA, KOTOPBIE COIEPAAT TPHIroOHOMETPHUECKHE
(YEKOHA B IHAMEHATETE

Bii HEYYHTECH PRLLATE TRANOHOMETEWYSCKWME YDAEHEHKA .5.
€ MCNOALIOBAHKEM TRUIOHOMETDUUBCKUY GODMYA. KAHYEBLIE NOHATHA

TpuronoMeTpuuecKkmue
YRABHEHWUR; TRHIOHOMET-
prdecKHe hopMyisl

§. Pemy ypasmesme 1 4 L = 242

#int ©oax

Pewienre . Tlepemecest Boe wieMst  ypapmewny e e M 242 bero AEEYI0  HACTL

% EHOz c0sx
(1] I'.Ipl!&t.:l.:hl K uﬂlﬂ::u}' FHAMSHATSIND,

coax + sinx — 242uin xoosx - 0

HMoayumu  ypanHeHite e

W (HenoabIvE fipeodpaso-

BAHHE, AHATOTHUHSIE OPeIWNIVIeMy npiepy. o GopMyTy  cuHvea IsofiHoro  yraa)
SZainix + ;5 - Bengx

IR

=}

Hpeoopatves MHCINTETh ApodH — PAHOSTE  CHHYCOB — B NPOISBEICHHE. NpeIsa-
PHTCIEHG BRIHECSM ODITHA MHOEHTIEIL V2 33 crotrn.
¥ R #x =
dnl= = + =)ooa|— + =
= =~ Blmﬂ 3 )

2 B 2
Mogywmy  ypagHeHNE e 0.

3'113 YPABHCHHT PAaBHOCHIABHO  CHCTEME]

. = o
-%*E]““r _E‘E-“.*EE. X ‘+E!*.I'EE.
ix . X _=® x g
3 L T g ) = — + RN, £,
ll;*;—rlﬂﬂrmm 2+'ﬂ g-m ne Z HIN X ridr ne
nxcosr @ 0, ,,%m_m,};_ :igm.nsz‘.

A L SRR
Clmaem | {-I 2T, &k E 2 = ETEI-. 1] EE}.
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Pemenne ypasaeHsfl © pcnoiabioBanieM  GopyMy] NOHHEAEHHH CTeNeHH
TPHIOHOMETPEMECKRX  pYVEROKTA

a Bl HAYUMTECH PEWATE TPHTOHOMETDMUECKME YPABHEHIA, 5
WCNOAB3YA POPMYALI NOHWAKEHWA CTENEHN TDHIOHOMET- KNHOYEBLIE MOHATHAA
PHYECKIC ByHILIH, TPUrOHOMETPIMUECKIE

YPABHEHUA; GOPMY AL
MOHWEEHHAA CFeneH:

DopMyaE  MOHIGESHHA  CTCHEHI!
i sinx = 0.5 — cos2x) cos’x = 0.5(1 + cos2x)
9. Hafizen wopun ypaBHenHa sin-ly * sin‘3x = sin‘d4x = sin®Sx.

Pergenne . Henomsayas  dopayall  DOHICHEHNS  CTEMEHH,  ITOTYUHM:
0.5(1 —cosdx) = 051 — cosbx)= 0.5(1 —cos8x)+ 051 - coslOx)
Kak nocas yOpollsHHE NOTYYHIN  paseHcTeo <osdxy + cosby = cosBx + cosllx?
Henomeayr  diopatyTy  CyMAME KOCHHYCO B
cosd + cosh = 2cos “z_"..ﬁ-:::ls:“_ﬂ- MOTy M

ZeosSx o roosxy = Zeos¥x rcosy. B c0six vcosxy — cosPx -cosx = 0,
{eosly — cosDx) - cosx = 0.

Hemombayn  dopuyay  pasHOCTH  KOCHHYCOH

cosd — cosb = Zsin “T"'B's-.in a-P pomywmm 2sin7 xsin2 x - cosx = 0,
BinTx = 0,

ChedoeareaeHo. [(sin2x = 0,
coax = 0.

Toran Tx = T, k € 2, xi=:'_'5k. kEZ

Wi 2% = TR, k€ Z,nm x,= zh kEZ
HIH Xy E + Tk k€ Z

Omgem : x| = ;k..i:EEux:= gk. kEZ

OBBbACHWTE

[Mouesy KOpHH YPABHCHIA MOEHO OOUBCINHNTL B Jbe dopayln 1, = _—':.ir. k E Zn
X;= ;.I: k E T (pumc. 20377
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Metod paBeHCTE OIHOHMEHHBIX TpPHIOHOMeTpHIeCKHY yvERONE

B 03HAKOMWTECL C METOAOM PaBeHCTE CAHOWMMEHHIX ."

TPHFOHOMETPMUECKH KL, KNHOYEBLIE NOHATHA
HaYYMTECE PEWATE TPHIOHOMETPUYECKME YIABHEHMA,

WCTIONB3YR YCNOBWA PABEHCTE OAHOMMBHHEIX TpHroHo- | PHTOHOMETpUYECKHE
MeTpUUBCKIX iy HKLMLA. YPRAEHEHWA, OAHOUMEH-
Hble dryHELMW

VeIOBME  pABEHCTD  OMHONMEHHMY  TPUTOMOMETDHUECKIX  dymxumit.
KOTODME NPUMEHANTCA T8 pPelieHis CAeIVIOMMX  YpasHemmil:
sinxy =sny - x=(-DfS%+ T LE Z
coEy ™ gogy oy m dy + IME k€2
fgx =tgy x=y+ Tk LEZ

10. Halidem wopEn ypasserma (sinx + cosx)' = (sinx - cosx) =

= 3 — sind x.
Pentenve . TlpeoOpaiosMBas  JeBYR) WACThH YPABHCHAA. - TOTYTHM
2+ Nin 2y = 5 — gind'x.

Kak nocne npeobpazosdHua BRIPAXKEHWA (siny + cosy ) + (siny — cosy ) nmomyvaorm
peohp P { 3

- -
Burpagesne 21+ Ism ¢ 2x7

Henoassys - Gopyynsl  DOMIDKEHIA  CTEMEHM,  TOTVSIM
S —-cosdx = 3 —smdx.
cos4x = sind x.
Hemoapsye  yOTOBHA PABSHCTEA OJMOMMEHMBIX  TPHrOMOMETpHMeckNX  dyyEkunl;
cosx: = cosy = x = =y = Tk, k € Z, noaynne

x n
mﬂdx=ﬁu~s[——41'] = dx = =[:—4:r] + 2Tk, k € Z. Otcioms paccuoTprs 184
colign 3 3

R bl K
= ey T, S St = — =
4x + 2Tk, k € Z; 8x 3 IME.KE 2 X w3 ke 2.

— 2Tk, &k € £, moayuaes 9,

L
2 b
2 enyuaii, 4x = - o tAx M EEZ 0 ox =~

1 mpmi. 4y =

B3| =

a "'“-"E.i:kEE
T FRLE .

CHcTeMBl, COIepAAIIHEE TPRATGHOMETPpHYeCKEe YFBHCHHA

@ Bes HayHUHNTELE PEWETE CHLCTEMB! TPHIDHDMETRHYECKMY ;
YOaBHEHKH. KNHYEBBIE NOHATHA
CHECTEMA TRUTOHOMETRM-
HECKMX YpasHeHuA

11. Pemmst cucTesry  ypaBHeHmH

{ iny - OBy = COBX,
8

inx + copy = sin® x.



Peugenue . Boisegenm obc WacTH Oepsoro YpaBHeHHR B KBAOPaT, [PH 3TOM  OOTyHIM
PABHOCIETEMOE €My YPABHEHME SinX — COS) = cOs°x mpn yeiosmm cosx | 0.
cosx | 0 msmx - cosy | 0.

OBBACHWTE

Mowesty B VPAaBHEHIH &Y — COSY = COS°Y IHAUCHME PAsHOCTH SMiY — COZ) OOTEINE HTN
paBHO HyTOT

EDEE X

ginxy + cosy = sin ¥,
Henoaeayr  cnocod AITeOpANSICCKOTD  COMKCHHA. [OOAYTHM CHCTEMY YPABHeHHIL

il

sinx - cosy
Torda cHcTeMa YpABHCHWE OpUMer BRI

sink - cosy = cos” ¥, [2sinx = 1, sinx = 2, sinx = 2,
2 e 2 = i 1 )
ginx + coay = gin® x, sinx + cosy = sin* x, LI S o
2 4

o
.
Venoewe cosx | 0 mepexoma ® paBHOCIIBHON  cHCTeMe YpaBHeHHI BHOOTHACTCA Ha

YHCAOBRIX OoTpesKax. (- g +2 1, g"l ) k € Z

Toraa pemenmes YpaRHeMHI sy = % HBTIRETCH 'E“- ik k€L

1
Pemenmen YPABHCHHR COsY = - I ABRIRCTCH

1 1
Earccos— i}* 2T n €2 wm 2( MW= arccos I]-" 2T, €&,

Ohtgem {%*P 2Tk k € ZF; =( T~ arccos %}-. 2T m €°F),

1. Kaxne  npeodpaioBadiis  TPHTOHOMETPHUSCKEX BMpAECHIE  MoTyT e
BECTIL:
1} ¥ mpROGpETEHNY  MOCTOPOHHAR  KopHeii:
2) K moTepe ROpHein?

2. lpneeoiTe MpHMep YPABHEHWA. ¢ YI0DHO SAMCHWTE CHHYC. KOCHHYC. TaM-
reHe B BOTAHTEHC Weped TAHIEHS NOTOBNHHOIO YTaA.

Vopasueans
A
20.1. PemmTe vpapHeHIE:
1) sinx + sind x — 2e0s2 x = (; ) cosSy + Cosy + 2cos3x = 0
3) sinxy — 2sin3 x = sin3 x; 4) cosx - cos3x — 2sin2 x = 0,

20.2. Pemmre ypaBHeHNe:

1} cos(T0® = x)cos(x — 20°) = 1

5 2) smn(40® + x sl x — 30%) = L.
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20.3.

20.4.

20.7.

20.8.

20.9.

Haiianme KopHH  ypaBHeHNA:

1) cosSx — sindx — sin? x + cosTx = O
2) cosl0x cosby — cos“8y = 0;

3) sinxcosSx — sin® xcosTx = 0;

4) sinxsind x + sind xsinB x = 0.

Pemnre oaHOpoZHOE TPITOHOMETPIMECKDE  VpaBHeHIe:
1) 4e05%x + sinxcosxy + 3siny = 3 = Q;

2) cos*x — 3sinx cosxy = -1;

3) Ssin‘y — 3sinx cosx = 2cos° x:

4) 2sintx:— Ssinx cosx = costx = 2.

Pemime enocodoM BBEISHIA JOTIOMHNTEIBHOTO AprymMeHTa  VpaBHeHIS:

! 3 "
1) sinpx — cosx = 2 Mesm2xy o2y +1=0;

1) VZsiny = 2 — J2cosy: 4y fBsin2 y + cos2y = 3

Haiizime sHauMeHne CyMMBl KOpHell YpaBHeHIA!

1) sinxy - 3sinxy + 2 = 0. ecan x € [07; 360°];

2) Scosiy — Scosx = 1 — 3sin?x, ecan x € [270% 450°);

3) sinx + sin2 ¥ + sind ¥ + sind x = 0, ecn x € [0°; 180°);
4) sinx + 3cosx = 1. ecmt x € [270°; 450%).

Penmrre TPII]:'DHI]E'.[ETPH‘-IEEHDE }’j}HEHEHIIE:
gindx C0s.T
- = ¥ A =
1) sinx L 2) cogd x 0.
PE]]I[['I'E VPAEHEHIIES EHDEG'EI'DM MNOHILRSHIIA CICIIEHI] YPABHCHIIA!
1) siny = sin?2x — sin3x = sin“dy;

4x - rrcraca R L 8x
3 2l N el W, - ol | e
2} cos 3 sin - 5 dsin =3 cos” 0
3 b

1) sin'y + cos’xy — - 0:
4) cosix + cos* 2y — c05%3x — o5ty = [

S 5 _ 3

5) cos 1 T o8+ €08t T = g1
5-3£_-:E_-:E_'£_-:2_’"

) sin 3 sin”—° = sin-g R

Pemmte vpasHeHNe cHocodoM NpeodpailoBafils  OpoN3BeIeHHA
CYMMY TPUTOHOMETPIMECKHX  (QVHKIIHL:

. : 3
1) sinxy cosxy cos2xy cosBy — Esml] ¥y =0

2) dcosx cos2x cosixy — cosbhy = 0

2 . . i
3) sinx sin? x s3d x — -‘ismcl:r =

1
4) cosxy cos2x cosdx cOSBx = —Cosldx = 0]

8
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20.10.

20.11.

20.12.

20.13.

20.14.

20.15.

162

;L 1

i i
5) cosx cos 5~ s 5~ = _-;sm? ¥:

1
6) cosy cos2xy cosdx cos8y — T 0,

Pennite YPaBHCHIE:
1) Y3 cos3x + sindx - cosx = 3sinx;
2) 2sin3 x + cosSx — V3sins v = 0
3) 2cosd ¥ = Y2 (cosx — sinx):
4) cos2x = cosdx + 243 sinx cos3x.
B

Pemmite VpaBHeHHe pAMIOAeHHEM HA MHOKITEN
1) sin’x(1 + ctgx) + cos’x(l + tgx) = 2vsinxcosx .
2) sl x + S{sinx + cosx) = =I;

3) cosxy + sinx — \‘rl - 2¢o8” x = 0:
4) 1 + sin2 x = T(cosx + sinx).

Pelmte CHCTEMY YPaBHeHHil, NCMOME3VA  METOd MOJCTAHOBRIL

i : 1
gsinxsiny = ok coSX + cosy = 0, sinxcosy = —%.
1) 2) ix 3)
n X=y=— m
X = = == I + = =,
¥y==g 3 ¥="%
C
Pemnite ypaBHeHile CMocoDOM MOHIDHEHIA CTeMeHll § npeocdpa3jopaHIld
VPABHEHIA:

1) sinx + sin2x — cosx = 2c0s°x;

2) sind x = cos*x = = sin‘y;

3) sl x + 45%sm( x» — 15%) = 0.5 ;

4) sm2 ¥ — 2sin’y — 4sin x = —dcos 1.

Hainrre pemedne ypagHeHNA:

1) ¥5-2sinx +] = Gsin x; 2) fT-18tgx _ 1] = 6tg x;
3) J10-18cosx + 2 = Gcosx: 4) 'Iu"i—ﬂﬂil'lg T —sinx =2

CrnocodoM TOHIDHEHIA  CTeNeHH pelTe VpasHeHIe:
1) cos*y + cos*2xy =s5in<3x + s 4y

5 &
E—=l3.

2) sin'2x + cos*ly -




ol g BT k. -
3) 50 "=~ +sm-[——-t')++:{:rs~T =

3,
4 2 2°
X

. L dx . DX 5
4) cos" 3 + C0sT g =C0sT g T oSt .
20.16. Peumre ypaBHeHIE payIoKeHlNeM Ha MHOMIITENII:
1} cos{2{x = 60°)) = 4sim x + 60°) = 2.5;
2) Bcos®x = llcos2 x — 1;
3) 9ctg *x + 4sin‘x = 6;
4y 2eos*(2x + 60°) =3sin?(x + 30°) = 2.
20.17. Pemmre cucTeMy VpaBHeHUIl:

cosx - cosy = 0.5, sin?

x +giny
sin{x + y) - sin{x - y) = 0,75; 2)

i
.

1
) cos”

X +cosy = 1;
sinx - cosy = -0,5,
)

cosx -siny = 0.5.

20.18. Pemnrte oTHOCHTEIBHO MEpPeMeHHOH ¥ HEPABEHCTBO!
1) cosd v (2x — 1) <O 2} cos3 -cos§ -(x*-1) <0,

20.19. Haiinire 3IHAE BRIPAKESHIA:
1) 192 - ctg2 + cos M= sin 35 — cos"35;
2) cosl - cos{l + T + sin60” -~ cos30°;
3) sinl - cos2;
4) sin(-3) - sind - coss.
20,.20. Pemmnre MmeTomoM HHIEPBATOB HEPABEHCTBO:
I} r = d)x + 3(x =201 0 2) 2x = 3)x + 6)(3x — 2)° MO,
2 1
3 *r-8 .:.-13 m.'r+1'
20.21. Pemmre ¢ DOMOMIBKY Tpadika  EBaJApaTHYHON  (YHEII 1 MeTOZ0M
IHTEPBATIOB  HepaBEeHCTBO:

yx*+3x—=181 0 2} =5x? = 12x + 17 MO;
3) 6x* — 13x — 5 = 0.

20.22. PacmonosHTe B NOPAIKe BO3PacTaHIIA  3HAYEHI] BRIpAMKEHIA:
1) sin2, sind, cosd, C0s3; 2) sin3, sind, sinG, sin7,

' | | ONMOPHBIE NOHATHA ANA OBNAAEHWA HOBbBIMW 3HAHWMAMMW ]

Hepagencitea,  npeodpazosanite  euipaxceniil,  MpHIoHOMEMPUTECKHE

MaXCOecgd,
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§21. PEHIEHHE TPHINOHOMETPHYMECKHX HEPABEHCTB

L]
Bl O3HAKOMWTECE € NOHATHEM MPUZOHOMEMPUYECKOE :
HEPOSEHCMB; KNHO4YEBBLIE MOHATHUA

HayY4AaTECE DElaThs npocTedllmne TRANOHOMETDHUYECKHE TpHFﬂHDHE’TﬂHHEEHL'DE
HEQABEHCTED, HEDaBEHLTED

Onpenenenne. TpucoHoMempuyieckiM  HEPAGEHCINBOM  HAILIBACHICA  He-
PABCHCHIBD, COOEPDHCANIEE HENZRECIHOE  (NEPEMEHHVI0)  MOTLKO OO FHOKOM

J'HPHE'{J'H-EHIEH]"IH-I"-IEEHI:H? "._'I'I.'-'_‘I.HHIHH'F

1. Hepamenctee Mg x — lgx < 0 ADNACTCA  TPHFOHOMETPHMECKHM  Mepa-

BCHSTBOM : HepapencTso IMgx — v < 0 He SRIRETCR  TPHIGHOMETPATIECKID
HEPABSHCTEOM N PeIIAsTCA  NPpHOTIGKSHHO  1IH  rpedfueckil

Hepagencteo 2(x = l)sindx cosixy My + | He ABMRETCA TPHIOHOMETPHTTECKIDM
HEPABEHCTEDM , HO €0 MOKHO NpcobpasoBark K TPHICHOMCTPIIMECKOMY — HEPaBeHCTEY .
JdeficTeHTEIEHD, BHOOTHIE ATrcOpaHqecEic  NpcoOpasOBAHN. TOEYTHM  HEPABCHCTBO

{x+1} smbx — 1) M), pemecHue KoTOPOTe CBOIMICE K POIICHHID HCPABCHCTE, Cpedll KO-
TOPEIX um-n ABMRETEA  TRPHMOHOGMETPHME KA Hﬁpi:lﬂl!‘H'E'THl:‘-."-l.
TpHroHOMETPRIECKOe HepabeHcTBo siny | a
PaccuoTpnim  Tpaiugecknii  cmocol pelleHNd  IpHTOHOMETPHYECKOTD

: 1
HePBeHCTEA ¢ CHHYCOM Ha [OpIMepe HepaBeHCTBa Sy I = 7 Ha ato-
o B OZHOH I TOH &e CHCTeME KOOpPANHAT [OCTpolM rpadurll  dvHKII

y=35i0x Hy= -% (pue. 21 I.-a).

Mockoneky mepnol QVHEMHH 3 = sinx paseH 2TL To cHauala HailleM
BCE PEINeHNA JaHHOTO HEPABEHCTBA, NPHHALISKANNE  WICTIOBOMY OTpes Ky
[—§= HT"] jaTeM BOCMOTBIYEMCS NEPHOMMHOCTRIO  QVHEUMI v = siny,

b »

g sin x /- -
/,.\ O f
SE Iz SRy =05

y=-0.5 8 —1 6

&)
Pre. 211

: | 1 E 4=n
Pemennenm HepaBeHCTBa  sinx -3 Ha YHCIOBOM OTpelke iy
ARTIHOTCA  Boe 3HAUMeHId HE].'IEMEH}IEﬁ x, OpH Im'm]imx rpadik  (QVHKININ
y = Sift ¥ TeRNT BHIDIE rpa¢:15::a VHELIIIT § s I Tepeceraer ero,

i E T=n
T. € YICTOBOI OTpPe30K [-E: ?] (puc. 21.1, a)
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[Mockoaeky mepHod QyHEUM v =Sy paged 2T, T0 OCTAJBHEIE pPeIlCHIA
NOIVIAIOTCA  JA00ABTeHNEM K Hall{eHHRIM pelIeHIAM 4Hced Bida 2Th, rae
n — lenoe Hincao (n € Z).

4 2 1
JHAYIT, PelIenHney HepapeHCTBa 51X I —E HEMIASTCA  MHOEHECTRO

[-E+Enu; TFE +2nn|, THe 0 € Z,

TPIIFEH{}MEIPII'IECEHE HEPABCHOTEA Tak&ke PEUHIARDT © TIOMOMIBR  CIITHIIN-
HOIl OKPYHHOCTIL

i 1 s
Pemim HEPABEHCTROD 5].I1.‘|.‘! —E C MOMOIOREY  @JIHHITMHOII OEKPYAHOCTIL

14 3Toro Ha KOOPAMHATHOH [UIOCKOCTI MOCTPONM  eIIHIHVE) OKpYH-
HOCTE 1 MpoBeIeM MpAMYH) 3 = -% (pric. 21.1. ©). 3HaueHne siny OOIBIE
mdo  paBHO —%. NMO3TOMY  BBUISMHM  9acTh ORKPYAHOCTII  BRINE NpAMOil
Y -— %-Teneps HAailZeM YIIbI, COOTBATCTBYIONIIE TOUKAM MepeceyeHHs OKpYH&-

. . 1 f n T
HOCTIL I TIPAMOIL. Toraa X, ™ arcsin [_E] - E 1 X, - M+ E = —_ JHAUNT,

I
- E My M= Jlatee VMNTBHIBAA NEPHOMNYMHOCTE (VHKIIND ) = Slix MOTY-
)i n
o [— =+ My, & + 2] nE Z.

. 1
WMcnoneays pucyHok 21.1, pewnTe HEpaBeHCTBO Sinxk < —5 ABymA cnocobamm: ©
NOMOLLEID TRPEGHKE ¥ € NOMOWER SAMHANHOR OKPYHHOCTI.

T[IHFDEDME’TPH'-HTEDE HEPABCHCTED CO5X =
Paccuorpus  rpadirdeckiil  cnocod pelieHitd  TPHIOHOMETPHYECKOTD

1
HePABGHCTBA ¢ KOCHHYCOM HA [OpHMEpe HEpaBeHCIBA COsSxy < 5 - J1a 3to-
o B OJHON I TOIl e clHCTeMe KOOPAIHAT [ocTpoHM rpadnen  QyHRIHT

1
y=cosxmy = 5.
IMockonegy  nepiod (yHEONE v = cosy pased 2T To cHayaga Haifigem

BCe pPelICHIA JaHHOTO HOPABECHCTBA, MNPIHALACHANIIe - YICTOBOMY OTPe3IKy

[0: 2T, zatem BocHodB3VeMcd  NEPHOINMHOCTER  QWVHELNHN v = Ccosx
(piic. 21.2 ).
1
Pemen meyM HepapeHc TBA COosy < 5 Ha WNCHoBoM oTpeske [0 271 #B-
AAWTCA  BCe IHAUSHHA NepeMeHHONl x, NpH koTopeix  rpaduk  @yHRIIM

¥ :::::31 AEKNT HiGke Tpadika (VHKINN y = 5. T. e YHCIoBOil IHTepsan

[g ] (pnc. 21.2, a).

Mockonsky  mepiod GyHKIIN v = Cosy paseH 2T TO OCTANbHBIE peIUeHIlE
MOTYIAOTCA 100ARTeHIeM K HAileHHRIM pelleHIAM Uicenl Bida 2Th. rjie

f— HeAoe 4HUCHo (n € Z).
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Y
N
"y

a) al

Puc; 212

: 1

JHAMNT. pelleHIeM HepaBeHCTBA COsSy < 5 ABIACTCA  MHOKECTBO
T ¥
[_ +32nn: — + E‘II:HJ_ nezr
3 3 1

PeumiM HepaBeHCTBO COSy < 2 C TIOMOIIBI  €IHIMHBI  OKPYAHOCTIL

1
a2 3Tore Ha KOOPIMHATHON IAOCKOCTH NOCTpOHM v = 3 (puc. 22, 0

JHaUeHe COoSx MeHbIe » MOITOMY  BBRLOA2TIIM YacThk OKPYAHHOCTIL Tesame

B

o 1
Ackee NPAMONI x -ﬁ .

Teneps Hafig eM YI7IBI, COOTBRTCTBYIONINE TOMKAM [epecedeHis OKpVE-

i | | " 1 K
HOCTIT I IIPpAMOIL Tﬂl'.-'J_ﬂ ‘T‘.= AlCCOS E= E I 'T.E= AfCCOs E= R | E = ﬁTﬂ
m Br
FHAYIT, 5 < X = —é" ,]IEJ'IEE'., YHIHTBRIBAA  IePHOIMHOCTE l:tll}'HI-:[I.iIIl

b
¥ o= COSX, MOTVIIIM % +2Th < x < Tﬂ + 2T, n € Z.

1
Mcnonsays pucysor 21, 2, pewdre HepagexcTeo cosy | = apyma cnocoBamu: © no-
MOWEK) FPadika W € NOMOLWLLID SANHMUHOW OXPYRHOCTI,

TpuroRoMeTpEYECKOe HEPABEHCTBO gy Mg

Paccumorpum rpadmiecknii | cmocod pemeHd TPHTOHOMETPHHMecKoro
HepapeHCIBA ¢ TAHTEHCOM Ha NOpHMepe HepaseHcIBa 1gx M | Jma 310-
ro B OJHON I Toil e CHCTeMe KOOPMUHAT NOCTpouM Tpadikl  QyVHEIHI
y =tgxny =l

IMockomeky mepnod GWHKMNI v = (gx paBed T To cHauada HajiieM Bce
PELISHIIA JQAaHHO [0 HepaBeHCTBA., OpPUHALUISKANNE  UNCIOBOMY  IHTepBaIv

K R
[-? E]‘ 3WTEM BOCTIONIBIYVEMCA  MepHOIMHOCTBR  (PVHRINM v = igx (prc. 21.3).
.

PeleHneM HepaBeHCTBa fgx M | HA UNCTOBOM  IHTepBaje {"§= 5]
ABIAIOTCA  BCE 3HAUEHIM MepeMeHHONl x, MpH KoTopeix Tpaduk dyEROND
¥y = 1gx TeKNT Hike Tpagika ¢VHKIM v = | N OepecekaeT ero, T e

a H'
HHCAOBOIT TI0TVITHTEPBAI {— -2'-:

'

(puc.  21.3; a).

- | =
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Mocroneky nepuod ¢VHKMINT v = tgx paBed TN, TO OCTAiAbHBIE pelIeHIA
NoAvaaloTcd  Jo0aBieHieM K HallIeHHBIM pelieHiAM Wcel BiLia Thr, rie
n — nHence WIcao (n € Z).

3HaWIT, pelleHlleM HepaBeHCTBa [gx M | gpifeTcd MHOMECTBO

m L4
(-E‘“ ks I =+ T |, Tae - n € F.

@ Menoneaya prcyHox 21, 3, pewute HepagencTao tax | |.

Pacemotpum  rpadugeckniit - cmocod  pe-
MeHHA TPHTOHOMETPHHEECROTO HepaBEeHCTRA : :\
¢ KOTAHTEHCOM HA TNpHMepe HepaBeHCTBA | I

cigx > -1 Jing s10ro B oaHoll I Toll #e cricre- | . AL
Me KOOpPMMHAT —MOCTpoNM TpadHEH  (VHEIIN

L 1 I
y=cigxruy =-=1. :y \:
[TockomeKY MepHoil QyEEIM v = C1g x
pased T, TO cHAauana HAailjieMm BCe pelieHilt Pie. 214

JAHHOINO HepaBeHCTBA, OPHHaLISRAIINe  4Ic-
JOBOMY IHTepBaay (0: TN, 3aTeM BOCHONBIVEMCH NepHOMIMHOCTRIY  (DYHELIIN
¥ = cigx (puc. 11.4).

PemeHiieM HepaBeHCTBA cCigx > —| Ha wicioBoM IHTepsame (0; T 48714-
HOTCA BCE 3HAYEHHA [epeMeHHoil . NpH KOTOpeX rpaduk §yHEmMDI v =ctgx

. . ¥  3n
newll T Bblle Tpadiika QyHKm vy = -1, T e uncaoBoll iHTepeax (0 )

[Mock onbky mepitod (YHKOHNI v = cigx paBeH T To OCTajlbHEE pelleHIR
MOTVIAKTCA  Jo0aBleHieM K HAilleHHEIM  pellleHHAM WiHcen BHxa Th. rie
i — menoe giucao (n € Z).

3HaUNT, pelleHieM HepapeHcTBa ciZx > —1 ABIAETCA  MHOKECTBO

3
( Ty ; Tn + M) n €EZ

@ Menoaesys pucyHox 21, 4, pewuTe HepaseHcTeo cigx M-1.
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® B Hay4uMTele pelidTh TRPHTOHOMETRHYELKHE HEDOBEHCTED.

2. Peunmu  HepaBeHeTBO  Jiincx — Tsinx + 3 < 0,

Peucenue . Hemomssys  nmoZeTanoBRy  siny = J NOTYOIM  KBAJpPaTHOS
nepamemetBe: 21 = Ty = 3 < 0, Hailzen wopun tpexmena 2y — Ty + 3. momymme ¥ =05
H ¥.= 3 Pemm HepaBeHcTBO MeTOXOM HHTepeazos (pac.. 11.5)

Toraa 05 <y < 3, man 0.5 < smx < 3 (puc. 21.6).

Omgem : [E"’ﬂlﬂ: EE+2#H.#& 3].

@ 1. Uro meidcrics pemecmiicsl HEpPAaBCHOTEA:
1}smx > 05 X)) smx < 0; 3) cosx > 0; 4) cosx < O S)tgx =< 0 6) ctgx = 07
1, Peumire wmepapewcTna:
1) sing | 1 2) smx M=) 3) cosy | 1: 4) cosx M=,

Vopaxkuenns
A
Pemiire HepapeHcTRa  (21.1—21.4):
: 3 : = . .
21.1. 1) smmx > s 2) sy < R 3) sinx | —%: 4) simx > =1,
i

21.2. 1) cosx = —~g 1 2} cosx < g 3) cosx | —%: 4) cosx = —1.
3 3

3. 1) 1gy > %: 2) 1gx < - %: gl VB gyl -l
J3

214. 1) cigx > 1@. 2y Clgx-< = 3)agx | NEE 4) ctigx M-],

a 3¢
21.5. Hailmite peiienne HepaBeHcTEa:

[ ] . 5 1
1) siix Cosx > I: 2) cOs-x — simm-x M 3"

. 1 . PR
3) sin? x cos2y M i 4) cosx — s5lnx = g

Pemmite HepaBeHcTBa (21.6—21.7):

21.6. 1) 2cos(2x + glml: 2) 2cos(4x — E}} 1: 3) ¥2sin (%1'%]' L.
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; R i 1

21.7. 1) sinx -cosg — cosx -sing Mo

5 n S SN

I) siix - COS 7 — COSY -8l 7 < =73
21.8. MeTouoM MNOHIDKEHIA CTSHEHIl pElNiTe HepPaBeHCTBO:

1) sin’y MO.5; 2) cosy | 0.5

3 sinix | 1 4) cos*x-< 1.

B

21.9. Pemmite HepaBeHCTBO:

1) sin’y = 2sinx < 0; 2) cos*x + ¥3cosx | 0;

3y sin22¢ +42sin2x | 0,

21.10. [lcmomeivd  MeToll BReJEHIM BCUOMOTATENBHOTO — APrYMEHTA,  pelllnTe
HEPAREHCTRO!

1) sin2 x + Jﬁmslx < X 2) \Iﬂ_cns,\- — 5lny = 1@;
3) Y3cos2y + sin2 x| V3.

21.11. Hailaure pemieHile HepaBeHCTRA:

; . R 3n

1) 2sinx < sin2 x “cosx, ecomt x € |-0F 1L

. . " K 3
2y sin? x -sinx > 2E08r, ecm x € [-It T]

21.12. Haitamte o07acTh onpeieneHns  (QvHEINL
1} v = +2sinx-1 + yTx - 2*; Ny= —— s fbx -t
? 3 Zainx - 1
I yp= Jﬂﬂinr—wﬁ + 1,2 s Har= V1-2cosx + Jdx - x?
r-x" -8

21.13. HailanTe pemenne HepapeHcTRa:
1) v2(sin2 ¥ — cosx) + 2sinx > 1, ecum & € [0; m}
2) V2 (sin2 ¥ + sinx) - 2cosx M1, ecnn v € [0: TI]

i
21.14. Pemmre HepaBeHCTRO:

1y cosx + cos2x + ¢cos3xy < 0; 2) cosxy cos3x MO, 5c052 x,

21.15. Pemmite HepapeHCTBO, COHEPEALIEE  TPUIOHOMETPIMECKVED {PyHE-
M0 N0 IHAKOM  MOIVIA:

3
1} leosx| < 53 2) ig3x|l I;

3) Fiu[ﬂx - g]‘ < %: 4) |cna{2:c + gJ

2
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*21.16. Haiunre oOnacTe omnpedeieHiid  QYHKOINOL

2z - 8 3
1} v = =—=+ arcsinid x — 2);
5x -6 - x*
Zx + 3 %
2}y = F——=-+ arccos{ x- - 3
; ¥ —x-86
1l =-x

3}y = ==+ ancsin{ x — 1)
> -|;‘E|.!;'+E~--.1v.'2 ;
2x + 3

4) g = <~ arccos( x° — 8),
3 r—————-rz =y ( x

*21.17. Peunite HepaseHcTBO sin(2 Toosx ) < 0.

21.18. Peumite HepaBeHCIBO:
1) 2cos*y MOS5 = cos2x: 2y 2co82x = 5 < 4J§siux.

*21.19. Pemmire HepaBeHCIBO CHOCODOM BBEISHHA HOBOI NepeMeHHOIL

3 b
i L — & 3 o
1} 45 x adn > 8 2) dcosxy = =R,

NOBTOPHTE

21.20. TlocTpoilTe rpadmk § 3AMININTE  TMPOMEKYTEH  MOHOTOHHOCTH

(pyHEIII;

lfy=x"=2x=1 2)y==x"+2x+2! Ip=22x"=-dx -3
21.21. Ilocrpoiite rpaduk I 3GMIMINTE OPOMEKYIEN  MOHOTOHHOCTH

(pVHEIIIL:

yp=k?+2x= 1 Dy=|x?+2x=1} 3 y=2x*-4x+ 3|

*21.22. Haiiante nepiod QyHKIHIL:
I}y = 2vi+ 122 T 2) y = cigh x — sind x;

3)y=20{x]+ cosdTh; 4y y= {;] + 2ctg %

[MFOBEPL CERA!

1. KopsaMi vpaBHeHus sin Sxcosdy — cosSxsin 3x = —% ARIAEOTCH:
R _T®k " Rk
A) (-I)tg * 5. kEZ B) (-1}*! s '3 KEZ
n R It R
C) EiE" 2T, KEZ: D Eig“'“ﬂﬁ . kEZ.




2. Pemenmenm vypaBHeHna 4cosly + 3sin x — 5 = 0 gmAeTCA:

A) -'arclgE:: B} larcig ;— + T, nEZ):
Cyi=+ T, nEZ}; D) farctg 3 + Th, n€Z},
3. ‘hmrm EOpHel vpaBHeHns cosy = 0.7 m3 npoMesytka [-T 2 T paeHO:
A) 1: B) 2; Cy 3 D) 4.
4. Unicao meieix pemieHiii HepapeHcTBa Jcosy > — /3 113 npoMesvTEa  [-TE 1)
PaBHO!
A) 2 B) 3: C) 4 D) 3.
5. KopHil "-’I:IH.BHEHIIH tg 3x + V3 = 0 pasum:
n R
.-’5.]-"9'*— kEZ: By—-o+ Ek.k €2Z;
: . R RR o
CJ;—?..{-EE, D) g+5.kEZ
6. Haiiunre KOpHII VpaBHeHua sin‘y — cos'y = It
A) T, kEZ: B) 5 + Th. k € Z:
C) %405 T, k€Z: D) -T+ 05Tk, k| Z.
7. Hepaeencteo ctg 3x | —1 Bepuo ma mHomectse:
rk nk nk % %k g =k :
AH"E"“']'E"'—'] kEZ: B) :"'3-.'5"3:[. kEZ.
X R KRR Wk
C;{—- ] kEZ:; D) {_:_?:?]‘ kEZ

R
8. Pemmire ypaeHeHie arcsinl x =

A) %: B) %: C) V3 D) L.

s
9. HepagencTBo arccosi x—2) < 7 BEPHO Ha MHOKeECTBE:

. 2 Jz
A) (=15 =2 + %l; B) [-1.5: 2 + g4 i)

O V2 DHLJ—F 3],
. JE
10. HepapeHcTRO [siiy| M =5° BepHO HA MHOXECTRE:

A) [+ T 55+ TH), KEZ: B) (-Ze2Th: 5+ 2], kEZ:

C) [—— + The -+ Th] kEZ. [}1[— +2 T —-"TE#] kEZ.

" OMOPHBLIE NOHATWA ANA OBAAAEHWA HOBLIMWM 3HAHWMAMM )

Hﬂl‘ﬂ_‘tpﬂ?bﬂﬁi‘? ST, Il:HFHmHHF, MHOMCECINED,  ZITENMENINE MHONCECHNIET,
NOOMHONCECTHED,  CHOCOD NOdGopd.
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5 3NNEMEHTbl KOMBUHATOPUKN U
TEOPUWN BEPOATHOCTEM

o

§22, KOMBEHHATOPHBIE 3ATAYN. [IPABHJIA CJHOKEHHA H
YMHOKEHHA BEPOATHOCTEN

® Brl 03HAKOMUTECH C NOHATHAMK koMBuHOmopkas 3adava; g

NPAaUAD CYMMBL NPABLAD NpOUIBedeHUR,; :
Hay4YMTeCE Peluars KOMOMHATOpHEIE 334344, MCNOAL3IYA KAKOYEBBIE NMOHATKHA

APaBHAD CYMMEI W NPABKAO NPOM3ISEIEHMA, KombuuaTopmia, kombu-

HATOpHAA 3ada4a, Npa-
Bul yMeeTe pemiaTh 3aJa4l, B KOTOPBIX M3 3a- .o CYMMBI, NPaBUAo

JAAHHBIX IIII[l:Ip Hal0 COCTaBNTb. HampiMep., Tpex- NpoW3BEE1EHWA
IHAYHBIE H9NCTa H VIHATBE, CROJIBKO  TAKIX  HIICS]
NOAVMIITCA.  IT0 KOMONHATOPHBIE  3a/1adIl.

GEPP.E[E.’IEHHE‘- Jadaun, € Komapulxy N3 ATeMENNgg HeKoINolhasd KoHed-
HOSO ATHONCECTNed N Fexoiilapoiar - Npaellion  Cociiaelaxnneg INIZTHHHGE
.L.'-tl“ﬁl’ﬂfﬂ!ﬂ”i’ FNIEY ATEWERNIOE I HOdCHITNBIETENCR N YT,  HO3hIE=

HONICA KOMORH@QMOPHSIMN  3adauamn
OGmacTe MaTeMaTHEN., B KOTOPOIl  I13y4awT KOMOHHATOPHEIE  3aauil,

HA3BIBASTCH  KaMOuMamopiKo

E 2B B B 4 B BN &EF S T RS Fe SR F R SE R EFESS S FA SR RS FEE B B EBR B F B
_ ot I C xoMOHHATOPHBIME  3AJAMAMH TN CTOIKHYCIHCE = B IIy0okofl JpeBHOCTH. Yiad Me-
CROTEKD THcEucTeTHil Hazal B Jpesncy Kurae VEICKATHCE COCTABTICHHCM  MATNCCKIX
KBAZpATOB, B KOTOPBIX 3AJAHHEE MHCTA PACTIONATATH  TAK, 4T HX IHAYCHHE  CYMMH
Mo BCEM FOPEMGHTATIAM. BEpTHEAMAM W DIABHMM IHATONATAM OMIO OIHEM M TeM &e

Kosmoumaropuea  cramoBrcE  Hayxofl mmme s XVII B, T.e. B mepHoI. KOrIa Bo3-

HUEDA TeOpHE BepOATHOCTCH,
KoMonuatopHele 3agauil Bl peIUamil, [ICIOOMBIVA  CHOCO0 nepedopa, T.e.
paccMaTpUBATIL  BCE BO3IMOAHBIE  BAPIAHTEL

1. NPUMEP . 1. Cromeke HAZO W33aTh <A0BApeli, WTOOR MOKHO OBLTO CIETATH
NEpeRol ¢ TODOT0 W3 TPEX AIWKOB: PYCCKOrQ, KAANCKOTO, ARTMIicKoro
Hi Moooll Jpyroil 03 3THX FIEKOBT

Pewenve | 3amick peiieHHME 38J89H CHOCO0OM MEpeDOpa MOEMO oOpPMHTE CISTVIO-
TIFAM  OOPAZoM!

Pyccko-Rasayc Rl Pyccko-aHrIHicK R |casasceso- anrmiicsii
EAZARCRO-Pyoe EIT DHET0-PYCCKHT ARTIAC-EAZANC I

Cmaem : 6 coopapedt.

Ecai wWicA0 BAPIAHTOR OOIBIIOE, TO COOCOoDOM Mepefopa pelars Takie
3a0a9il  CTAHOBITCA CNOEHO. B Rﬂ!’-lﬁllHﬂT{}p]IEE IIMSIHOTCA  NpaBIlfTa.  KOTO-
phle MO3BOAAKOT OOee VIODHEIM CHOCODOM peliaTh KOMOIHATOpHBIE  3aZadil.
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bBoasnniHcTRO 'EGE!.I'EIIIHHIGI}HEI}{ 3afdad MORHO pPeldiTh, HCIOAbIVA  ABa

MpaBllia; OpaBIio  CYMMB I TIpaBilI0  OpOI3BeIeHI,

HFI'EBH:ID CYMMB  HOIBOTTRET HallTll 9ICn0  FTeMeHTOR B o0BellIIHeRNN
IBYX MHOKECTB.

Ecan wwoxcecmsa X uw ¥ He nvewom  obuiix  a7eMeNmos it MNoXCechgo
X codepxcum  a aevenmos, smHoxcecmeo 1 codepxcum b atevewmos, o
oowedunenne  anoxcecins X n ¥ ocodepxcnm (o + b)) arevenminos.

2. B xracce 12 gemower w15 mamsemeon.  Crogeks B EIscce yeHa-
£} mxcE’

Petwenue . X' — MHOEeCTBO JeBouexk B kiacce, MHogeceteo X cogepsur 12
wleseHTOon, Y — MMOEECTBO MATMHKOD B Kiacce. Muomecrso F cozepmmr IS
a1eMeHTOR.  Torda no OpaBHIY  oyMME  00peaHHeHme MuomeceTe X # ) cozepmur
2= 1% 1 e 27 aneuéHTOR.

Cmaem : 27 yuammmmxcs.

Ecan wvwoxwceenea X u Y wuerom ¢ odunx avevewimoe N vHoxcecingo X
COMEPHCHM @ IMeueHmos,  uHoxcecmee 1 codepxcnm b oaienvenmos, Mo 0du-
edinenne  anoxcecme X u Y ocodepxenm (a + bl — ¢ atevenmoe

JelicTBNTEIRHO, CRIAIHIBAA  WHCI0 YIEMEHTOE MHOXecTEa .\ ¢ wicaoM
FVIEMEHTOB MHOKECTBA 1, WICTO 3MeMeHTOB ¢ CIOKIUI JBAAIALI MEepBbll pa3
ITO HHCT0 WIeMeHTOBR BOMITO B HMHCTO WIEMEHTOR MHOXecTBa Y. B‘rﬂpuﬁ — ¥,

J. Bee ywamuecs KIacca MO0 VEICKAWTCE  MIEABAHHEM.  THOO
= Hrpofi B Temmuc. 11 yuammxcE | yBOexarTcR  miasaHBesm. 15 yua-

WH%CAE =— urpodl B TeHM#c, 7 yUANMXcH — NOasaMileM H Hrpodl Boresmmc. Croasko

B KTACe  YUAmIKcA;
Pﬂ{-IE"H'HE v .‘.ii — MHOEECTED }"'Ial:l.lll:'l:{'.."l B KIaCCes. m‘mpm: ‘_l.-"!..TI:ICﬂ.E'D'I'EEII TUTABEIHHEM.

Muosecno X COJCPENT 12 agesmenton, §F amosecTso YRAMTHXCE B EIACCE.  HOTOPRIE
yvEIeKmioTes. urpoft B remmne. Muomectse F ocomepamt 15 smestentom. 7 yusnmmica B
KIS0CE,  HOTOpLIE YBASKAWTCA [UTABGHEEM H HIpofl B TemMme, 3Ha9MT. 7 yHalIMXeA BXOIHT
KAK. B uMeTo 12 ydammixes B Kmacce, KOTOpPME  YRISKAOTEA  MIABAHMEM. Tak M b 4i¢7I0
15 yunmmxea B R3acee. KOTOpRIe  YDaekawTcd mrpoil & TewRHe. Torza no npasmay, obb-
eTHHEHM: MHoEecIs A u ¥ comepamt 12 + 15 — 7, 1 & 20 3geMenToR,

Citgem @ 20 yaanmixes.

Hpvraa QopuMyIlipoBEa  [paBiiia  CyMMBL

Eecan zievenm a € A voxcrno ewGpamns i cnocodaun, avevenm b E B —
HocnecoGan,  Hpndey aMoxcecmea A n B He wwewom o0y aeMenmos, e
ewlfpame oduw enewmn “a ww b voxcro m + n ocnocofica,

4. CEOTMEKHMH  CNOCODAME MOMHO EYOHTE OIHOTO [YCE €caH ¥ oI-
. Horo mpojaema x4,y apyroro — 67

Pewtenne . A — umomecTIBo  rycefl y ogMoro npogasya, #x 4, B — umomectno  rycefi
¥ apyroro opolasua.  ux 6. Hazo ymure | ryea. Toraa no npasiay CyMMBEL 3TO MOGMO
caeaate 4 + &= 10 {cml

Omagern - 10 cmocobos.

e |
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HO COCTABHTE M3 4 pasHEIX KYPTOK 0

3 pajHBIX OpROK. CCIH OHH BoS MOINOIAT JPYT K JpyTy? & .
{pue. 22.1). ' '

Pewenye - C BYpTROl X, MOKRO COCTABNTE 3 ROM-
muekTa: K. O K, 6,0 K, 6,

C xyprecfi B, MOKHO COCTABHTE 3 KOMIISKTA: K.,
D5 Koy 033 K, B, Ty

C RYpIHONl K, MOEHO COCTABMTE 3 KOMILISKTH: K.
BII IE}. D:I Hy EI:.

C pypreofl K, MOEHO COCTABHTE I NOMOICKTA: K,
O;r Ky, Oy K, O,

Beero xoMMIeKTOB  MOEHO COCTABHTE: Mo 3 xommaekTa 4 pasa. T e 3 4 = |2
(EoammuskTOR ).

B namtem npiMepe KypIEY  MomMo ssopate 4 cmocobasm, oproxs — 3. Tlapy: kyprey
I OPIOER AMOEHO BROpATE 3 ¢ 4 cmocodand,

5 Uppasko. KOMOTEKTOR  OZEHIR, . . -
. COCTOAIINX N3 EYPTEH W OpROK, MoK- i L t
Kk,
Is, ul’j

Pac, 221

Omigend © 12 enocobon,

Mpasivio  OpoH3BEISHIIA:
Ecan 3zevenmm x € X woxcno swmbpams m cnocobaui,  31eMexm
v EY—Fk cnocodavu, mo mapy “x on v voxcHo ewmopams m -k chocobasin .

6. Hyelorca 5 paammmmx  kOMBEPTOE H 4 paiHbie Mapki  CROILKHNME
L CMOCOOMMIE  MOKHO PACKTENTE  MAPKH HA KOHBepPTHIT

FPewiehiie . X — MHOEECTED KOHBSPTOE: HX 5 §F — MAOEECTHO  MEpok, Hx &
TMockonbky COCTABTAROTCE Mapsl (KOHBEPT. MAPKA) W TPeOVETCA MORCTHTATE,  CKOTE-
KO0 MAp NOTYMHTCA. TO MO NPaBATY NPOHIBSISHRA  3T0 MO%HO cleaate 5«4 = 20 (em)

Chirgem ¢ 20 cnocooos,

@ Pewwute 3ty 3agauy cnocobom nepebopa.

Tlpagnno OpoN3BEJeHIId  PaclpoCcTpaHAeTcd 1 Ha COvual  VIopsiloyeH-
Horo BeIDOpa 3(4.5 I T. A.) 9IeMEHTOB COOTBEICTBEHHO 113 3 (4. 51T 1)
MHOKECTB.

7. Crogbke TPCXIHATHEIX  WHCST MOKHO COCTABHTE, HCMOABIYA
wndps 5. &6, T, ecam OHI B 3AMMCH UHCIA He NOBTOPANOTCAT

Pewienne . Tleppyio umdpy HeEOMOro HHCIA MOKHO BHOpPATS TPEMA cAocoDAMH  (3TO
MOBCT OblTh Do 3, amdo 6, ambo 7).

Bropyio undpy HOKOMOTO SHICAA MOWHO BHOPATE IBYMA <NOOCOOMH. TAE Eak UNd-
P B 3aNHCH 3TOTO WHCAR He MOBTOPAIOTCA  (ecaH MepEyie nmdpy BEOpaTH 5. T0 ETOpas
MOeT OHTE auoo 6. arbo 7. aHATOrEMHO, €O mepBag wndpa 6. To BTOpAaR — anGo S5,
mrbo Tl T 4.k

Tpervto URbpY HCKOMOTO 9HEGIN MOEHO BMOPATH OZHHM <TNOcoGOM. a Tp undps 0o
OPABITY MPOHIBCICHIA  MoERC BROpaTs 3 -2 - | = 6 (cnocodas),

Onrgent @ O TPEXIHAMHBEIR  “IHGEN.

Pewure 31y 3a8auy cnocoBom nepebopa 3neMeHTOR, COOTBETCTEEHHD, W 3ANMILNTE BCe
I'I'DJ'I}I"'-IHE]JJHECH YKCna.
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22.3.

22.7.

22.10.

1. Ipueeanre npHMep m.:ﬁmmpunﬁ JTATI

2. B xapAx  cTyqaAx  menoassyerca: 1) mpasmao  oynMel 1) Mpapioo  MpoNiBese-
HEE?

X Hpagerca  OH cnocod NEpESopa CHOCOOOM  PEOICHHA XOMOHHATOPHRN 3o’

4. B pakmx  cOyqaAx  Cfiocos MEpEdopa  IEMOTLIOBATE  HeHEIecoolpaIHO, B Ka-
EHX —  Oelecoodpaing?

Yopaxaenns

A

. UCKOIBEIMII  COIOCODAMII  MOKHO I'IleﬂﬁpEl:TI[ | Kr A0n0K u 1 Er

TPVIL, eciif B MarasiHe iiMeeTca 4 pavmiMHBX  copla AO0TOK U
3 pazmmgHRIX  copTa Tpym’?

. CromeknMu  crocobayilt  MomHO npHodpect | KT komder o | Er

neveHbd, eCTl B MarasiHe mMeeTcd § pasmiMHBIY  COPTOB KoHeT
10} pasAnuHBIX  COPTOB MNeueHBAT

12 cTYIeHTOB CIABATMH 3IK3IAMEHE! 00 MATEMATHKE Il PVCCKOMY A3EI-
Kv. II3 1eyx 3x3ameHoB | CTIVIEHT He ¢Jan 3K3aMeéH [0 MATeMaTH-
Ke. 3 — M0 pyvccKOMY A3BIKY 1 1 — mo AByM npeiaseraM.  CROIBRO
BCRTO HeVCTeBalOIIIX CI‘}’LIE'HT{!B?

. Cocragreno 7 OvieroB ¢ TonMbNaHaMHn, 9 — c Hapumccasmi, 3 — ¢

THIBMAHAMI 1T Hapunccamil. CHOTBKO BCeTO ﬁ}-’EETﬂB COCTABTEHOT

. 12 IKOIBHIEOR YHACTEOBATI B COpPeBHOBAHIIAX MO IHALTRAM,

23 — mo maxMaraM 1 10 — no maxsaraMm 0 mamiaM.  CROIBED
BCET0 WIKOJIBHIIKOB  VYIACTBOBAIO B ITIX COPeBHOBAHILAX?

. 42 CTVISHTa NPHHATN  VUacTie B ONIMIOHAJe MO  MaTeMAaTIke,

37— no pyccKOMY M3BIKY. 19 — no aBvM npenmeraM.  CKOIBKO
BCETO CT}"’.-J.'E'HTGE YUACTBORLT B OTIMIONAIAX 10 ITIIM H[JE.I‘-IETH}I?

B

HMatkl 9 OpoCTHIX I YeTHHIX unced. II3 HuX 7 wicel SBALIOTCA  Tpo-
CTBIMI, OIHO NPOCTOe — YeTHoe, CROIBKO UeTHRIX 9Hced 13 mx 97

. II3 30 wicen, woTopeie Goasme 10, 20 wicen ABIAOTCA  MPOCTHIMIL

25 — He"weTHBIMH. CROJIBEO MNPOCTEIX HeYeTHBIX HHced 03 HuX?

. 13 17 npamoyroleHIKoB,  poMOoB 1 kBajgpatoB 10 fBL@oTcd  poM-
Gamy, 9 npavoyromsHEnKaMiL.  CKOTBKO  BCero KBaiparop?

C
Hicao JoxImuBeIX  gHell 15, BerpeHmix — 10, XonoaHeIX — 6.
AOAITIBEIN. 0 BEIPeHBIX — 3, BeTPeHBIX Il XOZOJHBIX — 2
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JOAITHBRIX 1 XOMOAHBIX — 4, BeIpeHRIX, [JOAIINBEIX I Xodod-
HelX — 2. HaiiinTe wncno HeONATONPHATHEIX — IHEl

2211, I3 rpynnel 9 CTVIEHTOR HA IK3AMEHAX MOIVUNIHN  OTTHYHEE  OTMET-
KH, 15 — xopomme, 7 — YIOBTeTBOPHTEIBHEIE, 6 — OTIHYHEE N
Xopoumie, 3 — VIOBISTBOPHTEIBHEIE I XOpolume, 3 — OTIIMHBIE
I ¥IOBICTEODHTEIRHKIE, 2 — OTMIHEE, YIOBIEeTBOPHTEABHBIE It

xopomme. Hafianre uncno cTVIeHTOR B Ipyne.

22.12. I3 20 oTepertok  Ha 40 1300pakeHsl TIOIENAHEL, Ha 20 — Hapumc-
CEl, Ha 10 — cupeHs ¢ THUIBNAHAMIL, HA 5 — CHPeHb ¢ HapLICccaMit,
Ha 5 — HAapUIicchl ¢ TIOABMAHAMIL Ha 10 — cHpeHB ¢ THOIBOAHAMI
11 HapLIICCaMH. Hailzmre  unemo OTKPEITORK  C CHP2HERD.

22,13, 113 100 mogapouseix HaGopos B 50 HaxogATrca KoHeTe, B 45 —
opexn, B 33 — maHzapuHel, B 20 — EKoHQeTIB. opexm 1 MaHIa-
puHbl, B 25 — KOH(eTHI 1f opexH, B 153 — opexn i MaHIAPIHEL
Haiianre wicao Hadopo ¢ koRdeTaMil  # MaHIAPHHAMI,

22.14. 113 50 corpyuHnkoe 40 4YeloBeK BIAJelOT  KAJAXCKIM  A3BIKOM,
20 — amrmiicknM, 10 — TypenxmM, 15 — Ka3axckHmMm 11 aHrmHii-
CKIIM., 5 — Ka3aXcKIM 1 TVPeHKiM. 5 — aRImnicKiM  H TYpelKiM.

CROTEKO  COTPYIHHKOE  BIANSHT TpeMmA HIBIKAMH  — KAa3aNCKIM,
AHTIHICK M 1 Typenrim?
NOBTOPHTE

22.15. Iloctpoiite rpadux ¢VHRIHN 11 HAllgTe NepHod QVHKIIILE

1) y = sin(2 x — 3) 2) y = cOS E = 2}:
| TL P i = £ -
3) v = —2cos {.r + I]' 4) y =18 [2 1]-
22.16. Peimmre HepaBeHCTBO,
1) 5 =2x2> 10; 210 <xyi-4<I; ) xi—4dlx|< 0.

22.17. Pemmre ypaBHeHIe:

1) vx' -4 = 2; 2) V1-2x% = 4 3) v -4 = 24 - |

ia : OMOPHBIE NOHATHUA ANA OBNAAEHWA HOBLIMW 3HAHWAMM )

}'-?iﬂp.ﬁ'ﬂﬂ'iEHHﬂ'E AHOMCECINGD,  HUNCTOS0E MHONCECINED, KOTHHecmes  JpWHH
HINIHHOSE  COCTIARA,  AMHONCCCHIRD HaVINATEHBLY HIC2T .
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§23. PASMEMIEHHA H HNEPECTAHOBKH C HOBTOPEHHAMH
H BE3Y IMOBTOPEHHH

Bei 0EZHAKOMMWTECE € MOHATHAMMA FHIEMELL{EHLIN, MEepe- Ii:
CMONOEED; ¢apr.t5rnamn ANA BRIMHUCIEHMA YiWdna ]]33' HJ'II'DL!IEEEIE I'IIJ'HFITI-"IE
M'E‘LI'.I.'EHHEI H NEpeCTAHOBOK € MOBSTOREHMAMKM K 'E"E.’.I-

MNepecTaHoBKW, PazMelle-
MOBETOPEHMA; P ‘P

HAYUMTECE NPHUMEHATE ¢I'D-DM!|,".I'!LI ANA BEIYHCIEHWA o
pasMeweHnii W NepecTaHoBoK ¢ NOBTOPeHWAMK 1 Be3
NOBTOPEHWA,
PaccmoTpiiM - MHOKECTBO A4 = v, X,. ....¥, |, KOTopog Tpedyercad voopa-

JOUNTE, T. €. YCTAHOBNTE, KAKOIl WIeMeHT OyIeT MepBbIM, KAKoll BIOPEIM
i . 4. Takme ynopaidoueHHBlE MHOXECTBA 3AICHIBAKOICA HE ¢ HOMONIBH
(purypHelX CRODOK, 4 C DOMONIBK) KPYIIBIX CRODOK. 3anmci (v, x. )it (v, x,)
PasmIMHE, TOCKOMBKY TMOPAI0OK  3amiCH  3IeMEHTOE B HIX  HEoIIHAKOE!
(x,. x,) F (x,, x,), HO MHOKecTBA {r . ¥,} N {r, x| PaBHEL

Onpelenenne . Voopadovennsie  MHONCECHed, codepxcaljiie ece
I=ATEMEHINOs MMoNcecmea A = h-t‘ ."E:, .-.._.‘l'nl, HILIERINCA HPFP{"HIRHB-E-
KAMI W3 1 RTEMEHIMes  0e3 Nosmopenin

L4 ™ {1 7.8 9) rorma (1.7, 8B 9% (7. 1.8 0k (9,7, 1, 8) —
T} MEPEcTAHOBEIL  O€3 MOBTOPSHEN  Hi 4 SICMEHTOR . MHOGHRSCTBA 4.
ObosHageHIte: P, — wieno nepecTaHoBok  Oe3 MOBTOPEHIND 13 11 YIeMeHTOB.
Teopema. UYucie nepecmancsox  Ges nogmoperuil N3 N 31EMEHINOE

paeno nl.

CinvBon »n! (38 (akTopnan) o3HagaeT NpollBeleHlle BCeX HATYPATbHBIX

ypceT OT 1 oo n BRmoMHTensEe, #l= 1 -2 -3 ..o Cugrmator: 1'= 1 H
=1

e | BB BR S EE pfiy 4 W I e - SRty il

B Kpatkoll  3anmuci TeopeMa BHIIIALANT Tak: P = n!

Hoxazametscmes . PACCMOTPHM NpONECC COCTARTEHNA TepecTaHOBKN O3
MOBTOPEHIHT 113 # AeMEHTOB MHOEeCTRA A = v, ¥, ... .X |

COCTAaBITE MEePecTAHOBKY — 3IHAMIT VCTAHOBIUTL, EKEakoil M3 3IeMEeHTOB
A Oyiaer nepeeiM. Eakoi BIOpe!M M T. I TIOCKOIBKY B MHOKECTBE A4 COIep-
AITCA » YIEMEHTOB, TO NepBeiil VIEMeHT MNepecTaHOBKI MOAHO BRIOpATh
7 CHOcOoDaMI, BTOpON 21eMEHT — (m - 1) crnocofoM. Tak KAk IeMeHTH
He TOBTOpAIOTCA. BriGop TpeTeerc 3meMeHTa MOKHO OCVIIECTBITE (n — 2)
ciocobami.  Ilpoaomxas 2707 mOpouece MOAYVMHM, HYTO p-i1 ¥IEMEHT Mepe-
CTAHOBKI MOAHO EHEFPHTE- OJHIM cnocodoM. Bce n neMeHTOBR MO MpaBILTyY
NpoH3BeIeHNA MO&KHO oOcymecTBHTE # - (n — 1) < (n - 2} -...- 1 = n! cno-

CODAMIL G
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J. Crobko MOEHO COCTABHTL TpeIHaHMLX uHeed 3 umbp 1. 3. 4
ApH YeOoBRMM, 9T0 HE OOHa unppa He nosropastes  asmsim?

Pewienue . Jano suomectso: {1, 3. 4). Tpetverck ero ymopAIounTs H MOICUNTATH
THETS OOTYIHBIIMNCE  HepecTaHopoR. 3mamar. Py=31=1:2:3 =6,

Onrgem 6 qicen.

Hetwip e mlqznpm L 2. 3 4 MoKHO mepecTaBuTs P, = 4! = 24 cmocodasil.
Cdosuavenue © P (n, n,, ..n,) — WICI0 uepecraﬂﬂﬂm ¢ MOBTOPEHIL-
MII 13y JTEeMEHTOB, 1‘.JE nepna'ri‘i YIEMEHT [MMOBTOPACTCA n, pas, ampml —

n, pasa, .. k-t —n, pa3.

nl
= 5, = A —an =

Teopema . P (n ., n, ...n,) R T AP En=n +n,%..*n,
Hovazamemwcmee . Ilyets X' = v, x,. .0 ¥, 1. COCTARIIM ROPTEX UTHHBEL 1,
B ROTOPOM Xy MOBTOPHIETCH I pas. Xy — ” paz, oy Xy — i, pai., T &

£ R . (N . g v K X e v - X gy TIATIEM

H, pas #, pasd i, pas
Rt o P gl | PR P B A

Beck KOPT e COHepAHT & MeMeHTOB. Ero aTeMeHT®l OVieM MepecTas-
a9Te MecTamu. Ilomyenm mepecTaHOBKN ¢ HMopTOpeHmAsi. IIX uncao paeHo
P, n,, ....n,). Beero nepecraHopox n!

Mockoneky WIEMEHTH MOBTOPAKICA, TO PA3MMHEIX  [epecTaHoBOK  OvieT
smensime. Haiizem unciao MepeMemeHii  WIEMEHIOB. He MEHAMUX IaH-
HYK mepecTaHoBry. [IOCROTMBKY 37eMeHT x, MOBTOPACTCS n, a3, TO WHCIO
MepecTaHOBOK  MeMEHTa v, He MEHAIONNIS BCH0 NMepecTaHoBRY, Ovaer n, !,

¥eMeHTa x, — .l ..., 3MeMeHTa ¥, — n,!
Bcero mepecTaHoBOK ¥ . ¥, ....¥, He MeHAWIONIX JIAHHYIO NepecTaHOBKY,
o NpaBIIY [DpOoH3BeIeHIIA ”1! ’ 1'1'1! g "tl!
3aauny, nl=FPn, 0, ...on)-nm!lontl-.on! OTCOIA NOTYIIM:
Pl Vi nl _ p _ N !
Hp e M) = o T TRE RSt Lty | ii
4. CROTEKD MEPECTAHOBOE  MOMHO NOIVIRTE B3 OVKE <IOBA srgme-
- stamuxa 7
Peuwiente . B 3tom cnose 10 oyke, 3waumr »n = 10. bBykea “M” nosTopaeT-
ca 2 pasza, smsamT, my = 20 bywea "a" — 1 pama, smawn. n, = 3. Bymma 17

2 paza, 3WawMT. N, = 1, OCTAMBHEIC OYKBH MmoBTOpRROTCA no | pasy, wmaamr, n, = 1,
ne = ilin, = 1.
TOFAR My + o F Wy TR, Tt v p, = T+ 3+ 1%+ 1+ 1= |0

P23 21,1, )= _100 =1-2-34-5-6-7-B-8Wa=5.6:7.8:9:10=

ECIn H3 »IeMEHTOB HEKOTOPOro MHOKECTBA TpEﬁ}-‘ETﬂ'H BHIOpaTh He-
CEONIBRO  TMEMEHTOBR, [MpHYeM 3TH AIeMeHTRl MOTYT ITOBTOPATRCH, 1 VCTaHO-
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BITE Cpell HIX NOPAIOK, TO Peub IUeT O PasMemeHHAX ¢ MOBTOPeHIAMIL
VYnopaaoueHHsle  HaGope! 03 & MMEMEHTOE HA3BIBAKT  xopitexcaun  oduns k.

Onpenedenne. Pasvem{eHuaAMN ¢ NOSMOPERUAMN U3 B A1eMenmos  no k
WO THINCR KaprneRcH e EiTE TN .II;.', COCHKIETERRBIE  NE ITEVWERINDE  NRNONCECINED
X . codep ¥oangeco N IATEMEHNOE

Obosnavesne © AY — WiCI0 paMemiennii ¢ NOBIOPeHHAMII 113 nr 37e-
MEHTOB 10 f,

Teopema . A* = u'.

Horasametocmeo . Ilvete X = v, v, ., x 1, 0(X) = n. Paccvotpiny

NpoHece COCTABASHIA pasMelleHld H:::B'rr:hpemwm s p mo k. Ilepsriii
ero ¥MeMeHT MOKHO BHIOpaTe » cHocodaMil, Tak Kak JIeMeHTH MOryT no-
BIOPATBCA.  BTOPOH ¥FIeMEHT MOMKHO BRIOpaTe Toke » cnocofaMi H T 1.,
k- aeMeHT — p CIOCOOaMIL

[To mpasioy nNpoH3BeleHd  § 3IeMEeHTOB MO&HO BHIOpaTh

BB n o= nt coocobaMil. '
¥ pas

" NPUMEP :l £, CroTeko wpcen, MEHBINK ADUIINONA, MOKHO HATHCATE o T0-

smomer medp 9 &7
Perwewne . Menpime amniTHoNa  ABTAKTCE  MHICTA OAHOIHAY RS, B RINMHhE Tt
MBS, QSTHPSSINMMLLS,  OATHINAYMELE B mecTtinuatwmuie.  Beoero wy madp 9. 8 7 oamodnan-
HEIX SHCET MOEMO cocTamuTh 3. UroOml CcocTapiTs ImyisasdHBle 4HCEM HAT0 HI MEGKSCTBA

{9, 8. 7} conpuearemn 3 anepleHTA. BHOPATE I, MpiMéd OHI MOTYT OMTH ﬂ.‘;l_l&lammt i
VEPERSIE X, T. €. COSTABNTE KEOPTEEH TTNHE 2. Boero TARIMX wHeed f:la = 3=
a— - Y] p

A§'=3’= 27 — TpexIHATHEX A‘L;gl = 3* = §] — gernpesmamnery, Ay = 37= 43—

MATIYHASHEE ﬁ: = 3% = 729 — mecriimaumer.  Beero no ApaRiTy cyMmum 3+ 8+

+ 184 81 +243 + 719 = 1052,

Omgem L 1092w,

Onpenexenne. Paiweiennamn  dei ROGMOPeHui 13 N ATeMeRmos  no
k nasstearomica  YHOPIOONEHHLIE  NMONCECTNEA N3k pazindHniy  alevenmoe,
BWOPARNLY N3 MHONCECWISA, COOEPHRCANIES O N ITENEHINOE

Obosnavenne © Ay — quCI0 pasMemennii  Oe3 nosropexnit 13 n no k.

nl

Teopeya . A] = TR AA=p-n-D =2y .-ln=k+1)

Horasamersemeo . Ilyets X = v, x., cox imlY) = n.

PaccMOTpIM  NpOLECC COCTABNGHIA pasMelleHis 0¢3 noeTopeHmil 13 »
no g.

[leppuill MEMEHT YOOPALOHEHHOTO MHOKECTBA MOKHO BBIOpaTL n CIO-
cofamy; BTopoil meMeHT — (» — 1) cmocoboM: Tperuwii 1eMeRT — (n — 2)
cocobaMi, k-if ¥MeMeHT — (p — & = 1) cnocodamit.

Hncao choocodoB BREIGOpa & 3MeMEHTOB  HalileM [0 DNpaBiily  TpoH3Bege-
i, Torma momywim:
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AR = o (= 1Y sl —2) »cacfn =k+:1) =

=n-i_'n—lj-{n—2]-.”-{1:—ki-l}r[n—lr}-...-l= ni m
I,n-.ir‘.|-=...-lP (n— k)"
i k _ n
CnpasemBa  Qopayia: Ay T

6. CroTeks CoToBApeil HAZO HIZATH. WIOOH  MOEHO OBLTO HEMOSPEd-

CTBEHHO BRIOTHATE MEpeBOIRl © THRODOTO HI MATH SIREOR.  KASANCROTO,

PYCCKOrD, AHDTHACKOTO. PAHIYICKOTD § HEMEUKOTO HA Mool apyroil
3 aTHX AIMEOBRT

Pezenye . X = [wasaxcswil, pyveexmit.  amrmmiicknfi.,  dpammyscxmii,  Hesseumrmii},
n{X) = 5. Hazo coctaBmTs ymopAIovdcHHEE mapsl (De3 moBTOpeHmii  aTeMeHTOB), T e
VIOPATOMEHHEIE MHOWSCTER HI JBYX ITeMeHTOB. Hampiniep., Kasaxcro-pyccmil, pvc-
(&-2p 31 1-2-8 ik

Omeem 1 20 croBapei.

cho-KAsaNCKMiL M T . JuaumT, Tpedverca mafimm A =

1. TTpuecanTe NpHMEp EOMOHHATOPHON  3aJawm.

2. B weM cXOZCTBO B B WeM PAIHTHC MCPECTAHOBOR M PAIMCITCHR  Oc3 MOBTOpe-
Hmii?

3. B ueMm cxogcTEO H OB UeM PAAHMHE MEPECTAHOEOK H Pa3MeIIcHHA ¢ DOBTope-
HHAME T

Yopaxnaenns
A

23.1. 1) Ilo kaxoll dopyyie BRIMICAAETCd MHCAI0 NepecTAHOBOK 03 MOBTOo-
PeHIN H3 » eMeHTOoBR”

2) Mo kawkoll (popMyfTe BEUHCIASTCA  WHCAO NepecTaHOBOK C NOBIOpe-
HUAMII 113 & JIEMEHTOB, Ide n = w, + H, + ...+ n7?

23.2. Brmicaiire:

NEg DR NE HF 9 RLE ;—“-%_
[] L] 7 i

23.3. Hamunre:

1) uneno nepecTaHOBOR, ISMEHAOMIIX  uHcao 3344

2) uHCTIO MepecTaHoBOK, He HIMeHANMX wicno 3344

3) WHCHO DEepecTAHOBOK, HE INMEHMONNIX  CI0BA XouGuHarnopiixg

23.4. 1) Hafiaure w9ici0 9eTBIpex3HATHBIX  WHCE], KOTOPHIE MOKHO COCTa-
BUTE 13 mndp 6, 7. 8, 9 npu vciuoBm, 4YIO0 HH OJHa ungpa He no-
BTOPAETCHE  JIBAAUIBL.

2) Haipmre wncto cnocoOoB packpaclTh  TPeVIOABHIE, KpYyr I KBal-
PaT TpeMA pPazTIMHBIMHI OBETAMII! CIEHIIM, KPAcHBIM, HeIThIM.

3) Haiiznr e uncne coocodOB  pachpelencHid  ceMil  MecT cpein
7 VHACTHIKOB COpPeBHOBAHIMII,
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23.5. Haitmre: 1) A': 2) A'. 3) A}. 4y A}

23.6.

23.7.

23.38.

13.9.

B
Pemite ypasHeHile:
1) 4} = 2 2) 4} = 2x: 3) 47 = 2x; )4, =x -8

1) Hafiapre wupcao cnocoboB BHIGOpa CTApoCTHl If (MI3pYRAa  Kiacca
3 20 yyanxes,

2) Haimme 4ncao cnocoDoB BRICTABTSHNS  JABYM YYalllIMCA  OIHOI
H3 OTMeTO K {3, 4. 5.

C

1) Haiimirre wiicno cnocoDOB packpackn  Tpex ¢uryvp 5 uBeTaMiL

2) Hailanme 9HCO0 HATVPANBHBIX  uiicen, MeHsUmIX 1000, roTOpHEe
MOAHO HanmcaTe © NoMombre undgp 1 on 2

Pennite ypapHeHIe:

1) A? = 8§ 2) A = 16 3) A2 = x(x - 1)

23.10. Haiimrte KOpHII YpaBHeHIA:

1) A% = 2x?+ 3x; 2) A% = 2x7=+ 8x%; 3) A? = 2x¥ + 15«,

23.11. 1) JInmHa OKpYVAHOCTH TepeaHero FKoleca KapeTel paBHa 3 M, 3ai-

Hero — 4.5 M. Kaxoe paccTosHile MOpoexalda Kapera, eclil mepelHee
Kofeco craenano Ha 20 odopoToB OOABMIE 3adHero?
2) [Jme cHeroyOOpOUHE — MAIINHEL, padoTag  BMecCTe, CMOTYVT OWH-
CTUTE OT CHera onpejeneHHYH IUIomAAE 3a 12 gacoe. Ecmn Ol cHa-
yajga Mepeas MAllllHA BRIMOIHILTA MONOBHHY padoTel. & 3aTeM  BTO-
pas zasoHWIITA OB YOOPKY cCHera, To Ha BCK paboTy vumumoe O 23
YACOB. 33 CKOJEKO YACOB MOIMa OBl OMICTHTE OT CHeTa 3TY oAb
RUAdad  MamiHa, padoTad OLISIbHO?

23.12. Ha soopaiHatHOll  [IOCKOCTH MOKMENTE  INTPIUXOBRON  MHOMeCTBO
pelieHItii CIHCTeMBl HepABEHCTE!
1'|..t'2—-y—25[|., 5y [ +47 -16 <0,

y—lx|=< 0; y-2lz|> 2.

23.13. Cromeko noTpedyercd BIATh WICHOB apiMeTHYeckoll  nporpeccHn

18: 16: 14:; ..., wroOM 3HaYeHIle IX CYMMEl OBUIO PABHO HYIHO?
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23.14. Pemmte ypasHeHne:
D4 —cosr =4 sinx: 214 — 5 cosx — 2 sin’y =40.

23.15. Iloctpoiite rpadne  QvHEII:

1} Alx)= 2 sin2 x; 2 flx) = 3 cos0.5 ¥;
3 flx)=1- Jx+1; 4) flx)=R- x+2)|
EA ONOPHLIE MOHATWA ANA OBNALEHWA HOBLIMKM 3IHAHWAMM j

Hﬂil{tFﬂTbHME Y, -I'i.’]'ﬂh'.i‘ﬂﬂ'PHﬂT_, H-EP-E‘-E"H‘I:THE)EHH, Fﬂ.’ﬂ-ffﬂ[i’HHﬂ, "E‘PE‘-
CIAHOEKH 083 H‘-D'-EHJ'{IP-EH!H?. azuvenjenna oes H{PEHH?PEHIH}, Hepechanoesil
O AOSINOPERIAMY,  PAIMEIERNA ¢ NOSMOPERIAMN

§24. COMETAHHSA BE3 HNOBTOPEHHH H C NOBTOPEHHAMH

@ Bl O3HaAKOMMTRCE € NOHATHAMK Covemaxiie Bez noamao-

F'E‘Hi.l'lj HoCosemasus © NoamapesuAMy, © HEKOTODBIMM "
CECACTEAMM COUETAHWA Bes NoBTOpeHW; KNHOHEBBIE MOHATWA
Hay4WTelk MCNOALIOBEdTE 'IIEIGDH}".FIH ANA BeiYWMCREHNA E-U"-'IE"F-HHHE'. MHOMECTRO,
coYRTaHKA Des ﬂGBTﬂpEHHﬁ W COYRTAMMEA C NOBTODEHWUA-
MHA W HCNONLI0BATE E‘E-DEICI'EB ﬂﬂ-'-lE'l'ﬂ-HHﬁ 523 noeropea-
HEL

MOoOSMHOEECTED

Oupeaenenne. Couemannem 0e3 NOSMOPeHNN  u3 1 aemenmoe  no k
HAIWIEALICA  NOOMHONCECINED,  codepxeanjee k MeMeHmos,  eulOpaHHbIY N3
MHOMCECHIEA,  COCMIGRNESD N3 71 ATEMENINOE

Ofosnauenne : €' — uneno coueTaHnii 13 » eMeHToB mo k.

Teopema . ' = Wi — W1

doxazamerscmen . IIyeTe X = jvy, x,. .ox .o 0(X') = n. PaccMmorpiiM

npolece CcOCTABTEHNA codeTaHHs Oe3 NOBTopeHHil 13 n nmo k. Bebpats &
= !

AMeMEeHTOE II IIX }"I'IE][IEHDT]IHE MOGEH .-‘i: CIIOCOOAMIT, T. & [i'l— Jr}' . TAK

EiKk B COMETAHHAX TIOPATZOK PpacliofcEeHIE AIEMEHTOB POTIH HE HIPaeT,
TO coueTaHmii OyIeT MeHbIe BO CTOABKO pa3, CEOMBKD MOKHO COCTABITH

nl
NepecTAHOBOK 13 & a7eMeHTOB, T. e k! 370 3Hawiy, 9ro (= mm

1. CroTekimm  cnocoDasi  MOEHO BROpaTe 6 HoMepon ns 497
Peweniie . 30ech peds NIET O MHOKECTBE Homepon A4 = {l,....

49}, w3 xoTOpeIX HAZo BWOpats O momepos. Ilopaioxk swmbopa Ho-
MEPOB PONH  HE NIPAST. FHAHT, 33ech pPedb ILIET O COMETAHMAX Oed MOBTOpeHHi.

|
% =& 86~ 8 43 = 13 983 816,

Corgem @ 13 983 316 posmiMHEBN  <OOCOOOE,
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HerxoTopeie cBOBCTBA CcOMETAHHA 03 NOBTOpeHUi

Cpoiicreo 1. 0 = 7 = 1.
Howxazameiscineo.
nl nl _ nl! n
o " =1 =

=2,

" oln-0)t al

3wgmir, CC=C= L E
Ln=8 =1 N A=18 =1

CpoiicTeo 2. E‘: = r:"’:*_
J-::wamme'.mc‘m&ﬂ.

ct = n! - nl _ nl

Bkt (=M (n - (n - ) RN (- R

e, = (0 m
sya-d 5=

Ceoficteo 3. ¢ = ) = 8 .

Hoxasameiscineo.

-1 T (n-1)1 (p =10

Gt * Gy Ucr-l:ll-{tn-1}-t#-l]}|+kt-{n-l-k]t
__ta-1 . gn-10 _ (n - 1! [ o
(k=1 n—k) RL(n-1-k) (k-1 (n-k-1)1 \n=k

= {r-1)! ) [ < 3 - Ok
(k=1 (n-k-1 (n-k)-k K (n-&} "‘E

T

CeojicTeo 4. fﬂ + .:‘_'.‘: s 2,
Teopesma . Muowcecmeo nz N azevenimoe  nveenmt 2" NOGUMMONCECTNE,
doxazamerscinee
JoxaxeM ¢ NOMOMBI0 METOIa MATeMaTiveckoil  HHIVELNL

T == o1 + & 1 5
H.E'DBEPHM HCTHHHOCTD YIBepaleHim npit n =1 G+ Cl =2 2= X
=
{Jé[c:rminm, gTO NpH n = k YTBepAZEHNe HCTIHHO, T e O+ (1 + .. ~
% e

ol
e
[}

[ B¥]

1,.;[?@,“}.1 ero NCTHHHOCTE MpH n =4k + 1, T e € +C + .. v+l =
Jdefictetemsto, O = € + .., *{“;—E.ztff oyt SR B b Il
=

L+ LI+ CDF o T ) v = = 1o camlx.crnam ¢ 1—3.

i Hoe =G0 25 E

[‘E—. " C.l
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ﬁ}’_EpHMEp l S. Ecall MHOSSCTBO COISPMHT 3 MMeMeHTA. TO OHO iMeeT 27 nmoa-
MHOGECTB. T. € § MOIMHO®ETE.

Ecal AHOKECTBO  COJEPHMT 5 ST6MEHTOB, TO OHO HMEeT 2° MOIMHONECTE, T. &
32 moaMHOMECTEA.

PaccmoTpiiM  CHT Vallliio, KoTOpad [pHBOANT K BBSICHHIO COMETaHHII C
nopropeHiAMi. IIveTe 1MeloTcH OpeiMeTsl i PpadINYHEIX  THIOB, HAaIpiMep.

mapsl 7 pasmMHEIX UBeTOB (pHc. 24.1).
e
O
AR

CROITBEHMII  CHOCODAMI  MOKHO COCTABUTE 113 HUX KOMOIHAUMO 13
k 3MeMEHTOB. eCIH He NPIHHIMATE BO BHIMaHIe MOPAIOK WIeMEeHTOR B
ROMOHHALNN, HO DI 3TOM Npej MeTH OJHOI0 Il TOro #Ae THNa MOTYT mno-
BTOPATECA?

T
—

P
©

Pre, 2401

@' NPUMEP I 6. Hazo kynmre 10 mapos, Tlpit sTom mueetea e mefes 10 mapon
EmEIoro  opeta. Cpeln pasTEcMeIX  BAPHAMTOB NOKYTIKH MOTYT OLITE 60
TaKHE KOMOHMALMH. KAKHE MNOKATAMB HA pHeyHke 142

A Lol

Pue, 242

Onpenexente. Code MAHUAMI ¢ NOSMOPERUAME N3 1 VIeMeHMes  pai-
JANMRBIX  MNNOE N0 K HOSWEWMOMCA  UY HEVNOpAdouennwe  Hadopw ni k ate-
JAEeHInoE,  oRETEYaRNINecs &P.]'? [ ﬂm‘.;:'ﬂ INGTERG KOanyecimesand ATEMNERHINOE
Xoina 5&»]' ﬂﬂHﬂEﬂ Ty .

Yucno Eﬂ‘-'{-ETHHIﬁ_ C NOBTOPEHIAMHE 13 n JIeMeHTOE pPasiliHBIR  THIOE
no k obosuauator  Cn .

UTo0bl BRIMICTINTE HICAO COMETAHHIl ¢ OOBTOPEHIAMII 13 p YWIEMEHTOR
PAIMIMHEIX  TIHNOOB MO f. PACCMOTp 1M [piMep.
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RIARGAIE

olb

0066000 09@‘““ e

3 -1‘}
Pue. 2.3

7. CocraBmy oxNeMy. OTICOHE EIGEIVI TPYNOY WAPHEOE  OJHOTO

upera weproil (pme. 14.3).

Taxux rpynn Ovaer 7. YUrobm orzenwTe ogmy rpynny  MAPHEGE OT Jpyrofl. moHA-
Jobprea 6 wuepromex:.  Ecom mapmnn KAKOrO-THOD ©3 7 LESTOR HeT, TO 3T0 BHIMO ©
moMOWEK  OTdetmomedt  wepTel. Kax mmamo M3 pHCyMEOB, BCero mwapuwos 10 a Tmmmn,
OTASANIGHIHE  [PYNNB 3THX IDAPHKOB, B Kakgos &ayas 6.

Pospsiy nokymeaM  cOOTDSTCTEYIOT MpH HTOM patHEG KoMOHHAIEHR 3 10 mapios
i 6 upm'lm: DopaTHo, KARIol KOMONHAINN  UIAPHKOB M MSPTOMEK  COOTRETCTHVET
EAKAR-TO  MOKYIED,

IHAMHT,  uHeAo cmocofon noxynsr 10 mapuxos MY mapiukos 7 UBSTON  paBHo

qHCTY MEpecTAHOBOK ¢ moBTopeHmaMm  m3 (10 + &) azementom, T e CF = P(10: 6) =
et I1-12-13 M4 1516 L00s:
1036t 2:3-d-b-8 h :

-

Omaent @ 5008,

Taxum ofpasos, a74 BBmucienRns uncna C, coveTamnmil ¢ MOBTOPEHIAMI
I3 FIEMEHTOR M THIOOB MO & MOAYYIDIH [OepecTAHOBKII C MOBTOPEHIEAMH 113
koemmnn 1w p—1 ueprover. Irag, wicno C; coueranmil ¢ NOBTOPEHIAMIL

113 WIEMeHTOR #» THIIOB Mo & paBHO 4uc1y Pk n—1) nepecTagoBok ¢ mo-
BTOPeHIAMH 13 n-1 0 f 3IeMEeHTOE,

(k +n-1) o @ (k +n— 1)
klfm — 1)1 " " kl{n — 1!

l:' NMPUMEP |, B, B sarasmie HueeTed  HBeTHAR  Oyaara
NATH  copTon. UHRONBKHME  CTIOCO0AME  MOEHO
wyvmams: 1) 14 mmeron: 2) 3 AMETa uBeTHON  GVMATIL IR EITO-
TORICHHA MNOTAPEOE CBOMMI PyYEAMHT
Pewenee . [Tockoasky 178 MITOTOBICHMA — DOTAPROD  MOWHO
EYIHTE OyMATY OOHOTG JETH PA3HOFO UBETA N NOPAIOK BHOOPA. TH-
CTOB GYMATH POIN He MPPACT. TO POMB HIET O HAXOKICHHN  'HC
COMETAMMIL ¢ MOBTOpeHHAMY H: 5 aneuentor! 1) no 14, 2) mo 3.
Caed0BATEIRHO.  HAJO BRUNCANTE WHCA0 COMETAHNG & NMOBTOPCHAAMM

lNocronery Pk n—1} =

o i

181

Ims Smo 14, 1 e 5 = P14 4) = ——

= 3060:

w3 Snod o1 e G =pP3 4}———35

Chugent @ 1) 3060 cnocogor, 2) 35 cnocodoB.
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@

24.1.
24.2.

24.3.

24.4.

24.6.
24.7.

24.8.

*24.9.

136

1. Yem #BIfeTCH covMeTAMHe Des NOBTOPSHHI HI j AISMEHTOB HEKOTOPORO  MHO-
#ECTBA MO § 3TeMeNToB  J7I48 YT0rM0 MHGESCTHAT

I. B uenm cxogeTBOo H OB HEM  pavlidgHe codeTammili M pasmemenmuii ey nosTo-
pennfi? Coveramiil ¢ MOPTOPeHHAMIL N cousTaHiil Oe3 MoBTOpeHMH?

J. Croaeke  MTeMeHTOBR B MHOKSCTES, SCIH ¥ Hero piero 16 nmoaseokecTn?

YopakHeHHA
A
Bermmemme: 1) Ch 2) €% 3) C: 4) G

1) Hafizire  wmcao cmocoboB BeIOOpa 2 pyvduek 13 5 1 2 Kapadjamei
u3 3.

2) Haitutnte uncro cnocobos Beidopa 3 Twoasnados w3 10 u 4 Hap-
IICCOB N3 7.

3) Hafaure wuncno cnocodoB Beldopa I oHomedl m3 20 u 2 JeByIIex

3 21.
JIOKAKITE  Pa BEHCTBO:
DG+ G=CG G+ G+ =0
DO+ C+ G+t C=6a
B

PellliiTe ypaBHeHIE:
1) ¢& = 28; 2) Cvt o= 20; 3) C7, = 435,

B MeHK CTOTOBOI HMeeTcd 7 NMepBeIX. 9 BIOPRIX I 4 TpeTeix Omio-
aa. CRONBKIMIT  crHocoaMil MOKHO BEIOpaTs oDel 13 Tpex O
(mepBoe. BTOpoe I Tpelhe)?

Pennite ypasHeHIe:

M= - a+ B .. =1 - el 1 i 5 5

1) Cﬂnil H !I:'..Eil'lI - E- 2} A‘E:l:fﬂ : Ai.t - E-. 3} l‘:: o bl 32.
B moYToBOM OTIeNeHlN TpoldaloTcd OTEPHITEN 10 copToB. CKOTBKI-
MII CIOCOOAMI MOGKHO EKVIINTE B HeM:

1} 12 otkpertok?  2) 8 oTRpeiTok?  3) 8 pasangHRIX  OTEPHITOK?

B Oynounoll mveerca 3 Bmnga OaroHoB Xneda. CHOMBKIMHE  cHocoda-
MII MOAHO KyIUTE 9 OaToHOB?

C

Ha OKpVAHOCTI [MOCTEIOBATEIBHO  OTMEHEeHBl TOHMKN A Ay il
A,,. Hailmpre:

1) wncao Xopd ¢ KOHUAMII B 3THX TOUKAX:

2) wicno TPeYTONBHNKOB  C BEpUIIHAMI B 3THX TOYKAX:

3) wumcTo BEIOYKIBIX  UeTHIPEXVIONBHIKOE ¢ BePOIIHAMH B 3THX
TOUKAX.




*24.10. a u b — napaifensHble npaMsie. g ¥ b Ha npamoii g oTMmeteHo
S Touek, a Ha npamoit b ormeusHo 11 towex. Hafiante:
1) 9HCI0 TPeVvIOABHIKOE  C BEPIIIHAMH B ITHX TOUKAX:
2) uncne BRIITYVEABRIN  HeTHIPEXATOTRHITROB C BepIIiHAMI B OTMe-
YeHHBIX TOYKAX (TpH BepUIilHEl USTHIPEXYTONBRHIIEA He JOEHBL
NMexaTh Ha OJHOI TIpAMOIl):
3) "IICA0 He CcaMonepeceRkat0IIIxCcy 16-3BEHHEIX  JOMAHBIX C Bep-
MHHAaMII B OTMEYeHHBIX TOYRAaX., 3BeHBA KOTOpRX He JIeKAT HA
OpAMBIX a1 b,

*24.11. Ilveerca 6 pasmidHBIX  AOINKOB, 4 HepasmuiMerx  OeleIX I[mapa
3 HepasmTHqIMBIX  4HepHBIX mapa. CEOIBKIMI  COOCOOAMII MOKHO
pazIo&ITE BCE MApel [0 ANNIKAM Tak. YTO0R B Ka#lIoM OB XOTdA

OBl OINH map?

24.12. llocTpolite cxemarmvueckmil rpauE QVHKIINT o OO0 ee Ipaduky
Hallgre npoue:a:}-rm Empacmmm I YORBAHIA (DYHKLIIL

DAxY= 57 0= -

24.13. Pemmnite HepaBeHCTBO!

¥ ! - ot l
1) sin x = 3" 2) sin® y < i 3) cos? x =

24.14. Ha pucvere 244 mzoOpaxeH Ipa-
¢ur Qyverumg v = flx). Veagure yr-
BEPACICHIIA, HeBepHBIE 108 (VHKLIM
vo= flx)

1) fi2) = fid) =

2) ¢yHEUNA BO3pACTaeT Ha HHTepBa-
ae (0; 9). Prie. 244
3) QVHKIINE MOCTOSHHA HA  [poMe-

®yTREe [2: 4]

4) x = 2 — ToUKa MUHIMYMA (VHEIHIL

3) dyHKImNA BozpacraeT nphH x € (1: 9).

' ‘i OMNOPHBIE NOHATHA ANA OBAAAEHMA HOBLIMKM 3HAHWMAMMW J

devuien, eozgedennie & CINENSHb, GOPMYVIN  COKPANJERNOID  VAMHOMOEHNSA,
GCHOEHBIE  ATENEHINBT hﬂ\fﬁ!rﬂﬂi"ﬂpﬂi‘ﬁl’.’ JT-E'P-E'{"FHHHDEHH. PHEHFH{-FH!I.H, 0=
HEMaNIE 1 NX opiniter .
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§25. BHHOM HBIOTOHA (C HATYPAIBHBIM [IMOKA3SATE.IEM)
JIA NMPHETHAEHHLEIX  BhIYMHCTEHIH

e Bbl o3HakKoMKTECE € NOHATHAMMW DuHom Hewomowa, 5
BuxoMUgAbHEE KoNbHUYUEHMBE CROACTEAMK BUHOMa KNHOYEBLIE MOHATHUA
HelOTOHA, € HOBLIM CHMBONOM — £ Eetrom Hulotona, aey-
HayuuTecs NpuMeHaTe buHom HewtoHa ana npuban- WNeM, CTeNeHs, NOKa3aTens

WEHHBI BRIYUCAEHMA (C HATYDAAbHBIM NOoKazaTensm). i e
i L]

HEYETHOE YNNG, HaTy-
PafsHOE YHCAD

Baum OBIH HIVGCHH  GOPMYTR  COKPANICHHOTO  VMHEKREHHR, B wacr-
HOCTH, GOPMYIA KBAIPATA CYMMBE IJEy9IeHR (¥ +~a) = x" = 2ax + a’

Modopayaa  Kyba cymusl asysacEa (x + af = '+ 3ax® + 3a'x = o',

Jdna Toro. utodB NOMVUNTE QOPMYAV I8 CYMMBEl UeTBepToil CTemeHIl,
MOKHO BOCTIONB3OBATRCA  (POPMYION KyOa CYMMBI H NPaBiaoM  YMHOKeHIA
MHOTOUJeHa Ha MHOTOWTeH. Toraa (v +alf =(x +allr +a)=(x*+ 3 ax*+
+3ax +@)(x +ta)=x*+davi+B6ax?+ 4ax +a.

Mpogomxas TaknM  o0pa3zoM  MOKHO DOTVHNTE  (opMyIY  IT4  CYMME!
ABYWIEHA 171-0i1 CTemeHIl:

"_1 9 -
{x + ay=2%+p aix"l+ %i_] T Rl Gt S
p{n=1k.{n =k +1)
+ i i i, SRS O, (o (1)

k!

Tenepr saMeHuM EKod(pUUUIEHTH  nOpaBoil wacTi opMyast (1), Henoms-

- Toraa dopsyia (1) npumer

; MYT a ¢ I —_—
3vA QopMyTY uHCIa codeTaHmil C‘j- ey

CIHeIVIOUNII B

Ix+ﬂ]n]“C?,HD,J:-H_!_':"I:,ﬂl,:r;'l-l_ri,ﬂ:.rﬁ-z_.__“_l_c':.ﬁk.xrﬁ'*_._
bt e gt (2)

= - 1. -k + 1
me =1L a"=1; ¢, =H:C1H=inm—”:... :['“*"=n{“ }:Iﬂ i 3
Crlap, Ch= | g™ = |,

FE

Gopuyner (1) 1 (2) HaOEBaKOTCE  gopnnavn  Gunovia  Huomona |

CloBO Guwov B MepeBode ¢ (IPAHUVICKOTO M3BIKA  O3HAUACT ‘“ajiredpairiec-
Knit gevuter. bpnHom HEWOTOHA HCOOIB3VIOT 18 BEMIICTEHIA  CTelleHell
OIHOMOB,

Koapdmusents: B opyyie OnHoMma HBIOTOHA HasBIBAICA  Guravuain-
HBLHH KD'.#Q'.F@}HHH-EHIH‘H;HH

Mopmy Iy (2) COKpPANIEHHO MOKHO 3aliicaTs B CAeiVIOMeM BILIe:

]
(x + al'= ¥ C g"«x™* riae ¥ 3HaK CYMMEL
k=0
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bunom HewToma obdalaeT CIeIVIOIMBEMHE CBOHCTBAMHE:

1) uitcno cnaraeMerx onmoMma HbrotoHa Ha CAIHIY OOkIe, WeM No-
KasaTedbh CTemeHit OHHOMA;

2) moKasaTedk CTENEHH x VOBIBAST OT p MO HYIA, MNOKAiaTens CTeNeHn a
BOIPACTACT OT HVIA [0 ». IHAUEHIle CYMMB TokazaTelell cTeneHell Kamioro
CllarasMoldy pBHO [MOEAZATETRY  CTEIIeHII OHHEOMAC

1) RD?IZI}III'IIIHIEHTH ClIaraedMeix, pPMBHOOTCTOAILIX OT HAYA1a 1 OT KOHITA
DIHOMA, PAaBHBI MEXEILY CO0OIL:

4) moboil aiel GuHoMa onpeiengerca mo Qopmyne T, = *-a*-x™t ()
rae & MaMeHAeTcE o7 O J0 n:

i
SYeemi v=ag=1 10 2= YO =0+ +..+0+ .+ T8
k=0 5

3HaYeHNe cyMMBl Kodddumientos  OnHoma HewoToHa pasBHOo 27

6) ecin HOKAlaTeldb CTeneHNl OHHOMA — HevYeTHO2 HATVPaldbHOE HIICIO.
TO B OHHOME YHCTO claraeMbix OVIeT 4YeTHBIM: eC/l MOKA3aTels CTeneHH
OIIHOMA — YeTHOE HATypalsHOe WICA0, To YICTI0 ClaraeMelx B OHHOMe He-
UeTHOE TIHCI0:

7) cnaraemple  OIHOMA, HMeMOMle HANOOMNBIIT KOMPDIIIIEHT, HA3EIBA-
KTCA cpedwioun  wienaun . ECON MOEazaTelb  cTeMeHN OIHOMA — HeUeTHOS
4iicI0. TO B pasToAeHil [BA CpelHIX 'WIeHa: ecll NoKasaTenb CTeleHH
OIHOMA — YeTHOe YHCAO, TO B pas IO eHIIT OIHOMA  OIIH CPEHHIIﬁ JIEH.

1. MpeacTappy B BHIe MMOTOWIeHa cTemleRs (x + al.
s Petenne . Henoossya  onHom HeloToHAZ,  TOmyeiEA:

e R 4 ik 3 ..L_,_?.'_i'_ﬂ. i b E.-*-LE ! B
(x+a) =x R BRI 1.9 Bk 1.2.8 &% 1.%.0.4 9 'Z
. 5-4-8-2-1 CTL O, r - Y| L I S
_1-3-3 2.8 % O v oL S L e ) [0 pRESL g S |- L el ¥, R o R

Omaem : (x+a¥ = 2' + Sax* + 10a%?+ 5a'% + g~

2. Hafizem werpepraaii © gpaguartelil  sutewsl Opmosim (v + ﬂ]-:!.
: Pewenne . Mo doparyae (3) wafizen wereepraii o apagmateiil  w7eHM
OAMHOTD  OHEONMA,

al xF e 2300 u Ty, = Ca”® xf= 177 100 a¥x5

Orsem : T, = 2300 a’x™; T, = 177 100 a'x%

Fyy =G

ik

@opyyny  OnHoMa HBOTOHA MOEHO [CHOTBIOBATE B NPUOTIDKEHHBIX  BH-
TIICAeHIMN.  YacTo NCHOIB3VIOT He BClo QOopMyIy, a ee dacTh, OTOpachiBag  e¢
WIeHB!, 3HAUEHIE CyMMBI KOTOPBIX [aeT HeOOABIIVID OIMIOKY NpHOTILREHIA.

Li
Ecan B Qopmyne Onmoma HetotoHa (v + a)' = X Gy - a*+ x™ ncnons-
30BATE 3aMEHY « = l. TO NOIVMIM paBeHCTBO: g

(1l +x)F=1+ lf':,v + f."' i oL {":":r”" pall i R (4)
B Tex covuagx, KOIJa 3H@UeHHe x #BIfeTcd  HedomsmmM (x| < 1), To
sHaueHiA x°, x°, ... x" Tem Gomee Manmel. 3HAWHT, T8 MOOVYEHNA OpHOIN-

ACHHOTO 3HaueHHA BepaseHus (1 + x)* B dopmyne (1) orOpocHM clarae-
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MBIe, KOTOpele cofepxar x°, x'. ... x" [lomyumu nprnOmpkeHHOS  pABEHCTRO:
(1 +x)=1+Cx, Tlockomeky C.=n, 70 +x)"=1+nx,

JANOMHMWTE

Qopaynn I8 MPpHOTSKEHHEMX  BRMmedeHmit: (1 + x)F =1 =+ mx,

3. Bemmemmn 1002 7.
= Pewerue . Henomeaya  dopayay (1 + x)° 5 1 + nx, momyemo:

1002w (1 + 0002) =1 +%5-0.002 =1+ 001 = 101
Omeem ¢ 1.002 * = 1,01,

Hafizem morpemusocTs npRoTmEeHns. Berucine  MaMeHHe BMPAKCHILE  C TIOAOIILE
kadekyaATOpa. momywme 1002 f= 10 100 400 801. Toraa euamu, wWio cWHOKA B BH-
YHCASHHAX HeImpumTearma: 1.0 100 400 801 - 101 = 0.0 000 400 BO1.

1. B kaxux npeodpasoBaHHAX  MOEHO HCNOMBIOBATE OuMHoM HblotoHa?
2. Yo osHAYAST cooBO “OMHOM”, CHMBOL 27
3. Yen ARPIAWOTCA  OHHOMHATEHBEE  RoapduunenTn?

Vopaxaenns
A

25.1. [lpeacraBere B BHIEe MHOTOUWISHAa CTeleHB:
1) (x + a): 2) (3x + Za)': 3 Gx —-a).

25.2. Haiizunte xoadduimeHT OpH x" B pasioMeHHIl  CTRNSHI ¢ NOMOWIBLIO
onHoMa HoioToHa:

Dix+2)% n=3 2l -2xY.n=4 3) [*E- %Jﬂ n= -5

25.3. Haiuure 3HaueHime cyMMel GHHOMHATBHBIYX — KOM(DIIHEHTOB  pazio-
AeHna (a + b)".

B
254, JokasiTe TORIECTRO:
) Suret =0 2) Taet = o2 3) Snrlact -
k=0 k=0 k=1

8

25.5. Hailmire » B pasToAeHIN  CTeNeHn ONHoMA . 8O OTHOIIE-

O
V2

HIe YeTBEePTOTO CIAraeMOTO pAMIOKEHIA K TpeTeeMy paBHo 3 /2.

25.6. BeMICTHTE NpHONIGKEHHOS  IHAUNSHIE BRIPAKEHIA:
1y 1,021 2) 102 3) 0,98 % 4} 0,97 2,
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C

25.7. 3pavenne cyMMH  OHHOMHAZBHBIX  KoddduunentoB  paziomeHHs

]
- 2]3 pasHo 64. HailamTe cnaraeMoe, He colepalles  a.
2na

[Enﬂ +

= 1
25.8. TlaToe chnaraemoe pasntoseHHs  OHHOMA #-0ff CTeneH: [; +1E T He
3aBICHT 0T a. Hailmnre A7

25.9. okaxire, 90 BepHO pPABEHCTBO!

3 e e N ool B TN i SRS T R BT RO
N+ 2O+ 38+, i+ 1) C=(n+ 320,
25.10. Haitairre o0nacTes omnpeXerneHyds  (PVHELINL
y=10-8x-+: 2) y = S
' 2x" - x -8
.1
3) v = arcsin 4) v = arccos vr,

25.11. 3Zamoadmre Tadmumy 15
Taguya 15

Ypokafioten  sepMet | o p |n—ia |38 [35—m |10 |1e—2t
BEIY (Ta)

Uueno depuepekns 4
cianliTe 4 & i1 - 3 1

HaxonierHas  wacTora

1) YV CROMBKIIX XOMICTE YPOXKAIHOCTE 3EPHOBEIX COCTaBIIA He Me-
Hee 17 n'ra?

2) ¥V CKOJIBRIX XO3ANCTE VPOKANHOCTE 3ePHOBHIX OBIIA HAlMEHb-
mefr?

3) KakoBa vpo&allHOCTE OOIBLUMIHCTBA  XO3IAICTBY

25.12. Pemure ypapHeHHe:
1) 2cos2 x + 2sinxycos2xy = 1 + sinxy: 2) 45 xeostc = 2,

25.13. B 1ypuiipe no ¢yTOOTY VUacTBOBAZ0 6 KoMaHi CROIBKO BCETo Mal-
yeil OBAO CRITPAHO, ¢TI TVPHHP NPOXOINA MO Kpyropoll clicTeme?

25.14. B xnacce 27 yuaupixcs, N3 KOTOPEIX HYKHO BRIOpaTe Tpomx. CKOIE-
EIMII cloco0aMil 3T0 MOKHO CJelaTs, eciil
) nepBriii vUauiifiicd JOMKSH VMETh pellars IpHIOHOMeTpItiecKie
VPaBHEHIE, BTOpOil — CXOUUTR 332 MEIOM, TpeTiii — OnThL Jekvp-
HBIM B KIacce.
2) oHNl OVIYT HCMOMHATE TaHend 7
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El' \ ONOPHBIE MOHATWA ONA OBAAAEHWA HOBLIMW 3HAHWMAMMW ]

Cotwmunie, IMEMEHINAPHOS  COOBINNLE,  NaACHOmMd,  OMHOCHINETLHAR T
MO, GEPOIMHOCHE,  CIHAIMUCIINKD, — CIAMICTIIYECKAR BCPOAINHOCHTb,
K.IOCC i e oeE IJ‘HIJ‘E&EIFHH‘P -E-E'FDHJ’HH!}E"IH

§26. BEPOSATHOCTE COBLITHH W EE CBOHCTBA

Bul OIHAKOMMTECE C NMOHATHEM CayvaliHoe cofiermue, 5

@ BWAAMA CAyYarHbx CoBbiTi; KNHOYEBBLIE NOHATWA
HayJMTeCs NPHUBOAWTE NPHMEpPL CAYaiHbIx coBEITHiE;
BLINHEAATE BEPOATHOCTD CAYHaRHBIX CobLITHA, NpUMeHAR
CEOWCTER BRpOATHOCTEHN;
HAYYMTECE PEWATE 337344 HA HAXOHKISHWE BEDORTHO-

Chyuaiinoe cobmTre,
HEBO3IMOXHOE CobrITHE,
aocroBepHoe cobeitue,

cTell, npuMeHan GopMyas KOMEBUHATOPWKM, BEPOATHOCTE, PABHO-
BOIMOXHLIE CODRITUA,
Ilon cobwnnien MOHIMARICA BCAKDE HBJISHHE, HecosMecTUMble cobbi-

TUR, NPOTHEANONOMHLIE

O KOTOpPOM  TIMEeT CMBICA TOBOPITE, 4TC OHO HOpo-
P P cobbITHa

HEXOIUT  (1IMeeT MeCTO) I He NpOHCXOINT.

1. 1) “¥ipom mnofizer Fokae™; 2) “IecATHKISCCHEEN HIVIaT
. : 3) "Ha saWe BHPpACTYT AOTOKH

AICEOPY M MATATA AMATHIA - 4) “npn
TenedoMHONM  BAoBe ADOHCHT OKAMETCH 3aHAT; 5§) “MHCAO BHIOBOR 0O
TeteonHofl CBAIN B KAEJIBIRE MOMCHT BpencHH . §) "momagaMps B USOE MPH  CTpPEIBOe

Wi Oy,

CoORITHAMH SBTAKOTCA I PeIVIETATH  PasTiYMHBIX  ONBITOB. HADIHIEHI
I I3MepeHtl.

1' NPUMEP :| 2. 1) “Buimaa Tepd” (p oNbITe MOAOPACHBAHMA  MOHETM):
2) "BHITIATA  PEIKAT (B OMBTE NOIOPACKMDAHIEY  MOHSTH).

Henwimanue, WINL oneit — 3T0 KOMILIEKC }'ﬂ'ﬂﬂﬂliﬁ. B KOTOPRIX MOTYT
OCVIIECTBHTRCA HT He OCYIIECTBHTECA  paccMaTpHBaeMEle  COORITHA  (pe-
IVIRTATEI).

Ipn MmMHOTOKpaTHOM [OBTOPEHHII KOMILIEKCA VCIOBHI TOBOPAT © cepun
urm:-.rmmn.r:?

Jdng obosHadeHnd coOBITHIT NCOONB3VIOT CHMBONBL A, O, B, 0TI

CODBITHA 218 T HA JOCHOECePHBIE, CIVHQiHLEIEe I HESOIMONCHEE

CodsTHE

Hdoctopepunie Coyaiianie Heroanosners

CobpiTie HaiMpaeTed fo- | CoomTiie HAshBaeTed om- | CoOBITHE HAIBIBASTCR  wé-
EJIME-E'FHH.‘H . EQaN OMD ﬁﬁl- YN . ECTH OO MONHEET SANVONCHEM . SCTH OMO HE
IATEIBHO MPOHIOINIET B JaH- | NponzofiTH, HO MOECT H HE | MOKCT NPOHIONTH B JAHHOM
HOM  HCOBITAHHEIL TP oRBCaTI, HCTTETAMI, T, €. CECpPHICHHE
KOTOPOro  MpH JaHHBIX Yeao-
BHAX HSKTIOMASTOR.
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3. ITpimgepost  eywaiigoro cobmTHR XABRTMeTed  CcoOBITHe:
- 1) “Bunazenne repfa”, CEAIAHHOTO © ONBITOM  MOI0OPACEEBAMIA

MOHETH, B OJHHX COYYASX, KOTOPOE MOMET NPOMIOATH. & B QPYINE — MOKET H HE
TP ORCTOITTRE;

1) “Yrpou mnoiizer Ioman’, CEAAHHONG © COCTOAHHEM MNOTOJEL, B OJHHX COVMAaRX.
ROTOpOE MOEET RpoHioliTH, & B IPYTHX — MoXeT H He mpomsofiti

Npaviepost J0CTORSPHOTD  CODMTHA HABEASTIN  CODMITHE:

1} “JecamHEIaccHHEN  HIYVHAKT AIrchpy B HAMATA  AHAIH3A;

2) “3a occHBE HacTymET 3MMa”.

[Mpumepos HEBOIMGKHOTO  CODMTHA ABIACTCA  COOBITING:

1) *“Ilpm mogopaceiBamimd  MOHETHB! AOCTOMHCTBOM 5 Teure Bmmager I TeMre’;
2) *3a WOHEM Cpa3y HACTYOHT AHBAPE'.

B pewvasTare oOneMa MOIVT NpOH3IONTH  paiiiidHBE
cavuailHele coOeTna.  CoyvaiiHoe coowmtne “IIpn Gpo-
CAHINI NIPATBHOII KOCTH BRINATA UeTBepka’ ARTASICH
VTeMEHTAPHBIM  COOBITIIEM — €70 HeMb3A pPasieniTs Ha
oonmee npocteie. Cobermie “TIpn Gpocannm urpaasHoi
KOCTII BHIIAT0 HeueTHOe WICA0 OUKOB™ He ABRIASICH
VieMeHTapHBEIM  CODBITIIEM —  ef0 MOKHO paiieniilb
Ha domee npocrere: “Ilpn GpocanHun NrpaneHOl  KocTH
BEIMATO OJHO ouro”, “[lpm OpocaHim NrpaibHOM KO-
CTH BEOANO TP ouka™, “TIpn OpocaHmy HTPATBHON
KOCTI BBRIATIO MATE OUKOB™,

GUPEE['F.TIEH“'F. Cﬂﬁh.l'ﬂ“.l’.ﬂ'. KﬂHl’ﬂPME’ HETRHER PﬂE:ﬁETHHIb Nl Dojee HPI‘J-
CIBE COOBINIA, HATLEMONCA ATEMENRIAPH BT COOBIRTHAM

Onpederennte.  IHexoo onobnna, & KomopoMm HaBIOOGENICA  HHMEPECYIO-
N{€E HAC COOBNINE, HATWEAETNcA  OA20npUHAMICINGY OH{IM HEXO00M

E. NMPUMEP I 4. B gaacce 25 yuammxea. s Hmx 17 samemeos.  Pacoamorpiu
- coburtiie A: “Hayraa eeOpaHHsil  yoammiica  SBOSeTER  MamBumEoM”.
Hneao  GIAronpuETCTEYOIIHS CODRITHIG A HCXOZoB pasre 17,

Ecmt 13 HEKOTOPOIO MHOMKECTEA OTONPASTCA OMMH €ro MIeMEHT o mpn
ITOM  HHKAKOMY  IEMEHTY MHOMKECTBA He OTHaeTCH MNpeinodIeHid  mo
CPaBHEHHIO ¢ IPVIHMIL TO TOBOPAT, WUTO KaKIOMY 3MeMeHTY MHOKeCTBA
ofecrmeueHa paBpHafd BOIMOAHOCTE OBITE OTOOPAHHON (OPIHUND  paBHOBO3-
MoEHOCTIN).  Takne CcoOBITHA HAIBIBAKT PISHOBOIMONCHBIAN  COOBINIEANN

Onpeoeneniie.  PasHososMoNcHbiMil  HCX00OMN  HAIWEMOMCA  HEX00N
OHBING, KOINQDLIE  [LMerN OONHAKOBLIE  HETHCB HOCIMVILTEH A,

m 5. Hwamotes  pABHOBORMOHEHBMMIE  SOLBITIR:
X A “IIpn Gpocanmit HrpadsHofi  kooTn BMmaza  mbpa 1™

B: “TIpn  Spocanns arpaapHofl  koc¢Td BmMmaga mndpa 27
C: “Ilpn  OpocaHmy NrPATBHON KoOTH BMMATA undpa 37
D: “Ilpn  OpocaEEn WrpaATsHOM RoCTH BEMATa wmppa 47
E: “Tlpn Opocannn WrpadeHoil ®OCTH BEAIa mupa 57
E: “Tlpn Opocammn mrpadsHoll xocTi BEmana oadpa 67,
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CoOHTHA HASEBAWICA cosvecmusivy  (cogvecmnamsivg ), ecIl HacTVILTe-
Hilg OJHOTO 113 HIX Heé HCKIKYaeT HacTViUieHlle JIpyToro B OJHOM H TOM
e CIIBEITAHITH,

CoOBITHA HAIHBAWTCA  necoemecmnwiut  (Hecogueenusivg ), @CION TIpI
TAHHOM [ICOBITAHHON HACTYIUIeHHe OJHOTO I3 HUX ICKTIOUAeT HacTVIUIeHIe
APYTOFD,

' NPHUMEP :| 6. [Ipe <TpeIsde NO MHIICHA JBYX CTPEAKOE RBIAKOTCA  COBMECT-
HEIMH  COBBITILE:

A: “Tlomaganie B MHIICHL NEPBMM  CTPSTROM

B: “Tlonaganpe B MOICHB BTOPEIM CTPETEKOM .

[Ips cgmoxpatmom OpocaMBH MIPATEMON KOCTH XEIMIOTCH HECOBMECTHRIMH  COOBITHA
A: “Bumama magpa 57

E: “Bunaza uadpa 67

Onpexenenne. Coowol mueM, RNPOMUGONOTIONCHEIM  COOBIMNKR A, Hazv-
ETeINCH Fﬂ'ébﬂi”!ﬂ h'ﬂ'iﬂﬂPDF Hl:'Il‘."H‘fr\'HﬂEN'i' I'H‘-D.E"-I'.:.'ﬂ I IO TG Hl'ﬂ:.‘lﬂﬂ, Kﬂ'.:"aﬂ He
Hachnnaen  cobuimie A

CoDdpITIIE, NPOTHBOMNOIOK HOE COOBTIIK 4. 0003HAUASTCA vepe3’ 4.

7. MapaMu NMPOTHEOMOMMEHEXN  COOBITI  ABTAKOTCA:
— “Tlonagasme npe eucTpete” n “Tlpodax npw BecTpeTe”.

— “Be30TEaIHAR  paDOTA BCEX ATeMeHTOB cicTeMul ® “OTka3 padoTR XOTA OBl 03-
HOTO 3TeMEHTA  CHCTEMSED .

—"Buman repd mpH opocaHmi MoHeTs!T H “Brmana pemka npR OpocaHHH MOHSTE

CoOsITHEM, TIPOTHEOTOIOGEHEM — COOBITHEY “BREIHYTIH CHENG map” B ONBITe.  EOTZdA
BEIHHMAKT OJHH Map H1 fIUBEKA © 3CTeHBEMIL SRETTEMH H CHHEMH [OIApAMN. HBIXCTCH
"BEIMYMH He CHHHI map. T & BRIMYIM EETIBNI 1IH eTeMbIilT.

HocTopepHoe coOBITIIE OOO3HadatoT Oveeoil UV
HepoamomHoe coOBITIIE 0ODO03HAYAKOT OVEBOI |7

U=V, V=U,

Ha npaktike o0RYHO OpoBOJIAT He OIHO, 4 HECKONBKO HCHBITAHIND 101
ONBITOR B OINHIIX I TeX e VCIOBHAX. KommecTBo HCOBITAHIINT MOKeT OBITh
GomeimiM.  Yncmo NCMBITAHIGD  YBENIMIIBAKOT,  YTOOEI Y3HATE, HACKOJIRKOD
UACTO MOABAAETCA HEKoTopoe CoOBITie.

Bbl 3HAETE: Hampinsep, comi HesoTopoe  coORTHE NORBIIOCE & pas mpu o fcmml-
i A

TRHILER. TORIA  — HNGHIBAROT HICTMONIOH  HORETEHNA  HOATOOEWeSs OGN |
Hacmomofl  co0biMUR  HASHBACTCA  OTHOIIEHHS IHCTA  MOABTICHII
- ITOMD CODBITHA K WHCTY NPoBCICHHBIK — HCMBITAHHEI,

Mouwemy uactota aboro cobbiTvA JaKAouYeHa MeROY HYAEM W eduHWUer! Harawre
YaCTOTY HEBOIMOXHOMD M AOCTOREPHOTO CODBITHI,

m BEP«D.B'HIHMJ‘IFEH oIS A maipmsaeTca OTHOMICHHS gYHeIa  am
- penILTaTon HCMLITAMHE,  OTATORPHATCTEYVIOMIN ATOMY  COOBITHIO,

K ODmeMy uNeady - HeftsITAH H, ECAN OHH PaBHSBOSMGEHBE b |
HECOBMeCTHMELIC.
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BeposTHoCcTE  CcOOBITIIN OOO3IHAMAeTCA  3aITTaBHON  JATIHCKOIl  OVEBOIl P
(0T (panUyIcKOTO  CloBa “probabilite” | 4TO O3HAYAeT “BOIMOKHOCTE', “pe-
POATHOCTE ).

BepoatHOCTE COOBITHA A oDo3HadmaeIca: Pld).

BepostsocTs  cobbl THA 4 BREmICTIeTeE  no gopuyte: Pd)= -'E.m Mh:

m. 1 EN, e m — wigeno moAR JeHH cobETIAE A OpH B BCORTAHIEN.

8. BepoamnocTs  coOmTIA A4 — BHOAZET “O0pel” M COBMTIR F — Bl
JeT TpemKa” MOWHO sanmcats TaKs Fld)=-05. PLE)=05 mm Fld) =
= 50%, P(B)= 50%,

ObbACHWIE

Tlomesry BepoATHOCTE COOMTHA 4. KAK H €70 WACTOTH, IOKTHMEHA MeRIY HYIeM H
eammmmeit; 0 M PLg4) m]?

9. Hafigexm PBepoATHOCT: COOBITHA X — MNCAO BRETIMBIING  OUKDE  H
: I-I:I!'!.'lH..'IhHDﬁ KOCTH ABTACTCAE NPOCTEIM  THCTIOM.
Pewsenne . Q18 HOXOEICHHA  BEpOATHOCTH  coBmTHA X Bocnodezvemcn  doparymoil:

PiX)= %, rae m — MHeI0 DOEBISHNEN CcOOBITHA 4 mpH N HOTBTAMEAX,

Hockomeky BCoro EOOHMYECTBO O9K0B  MoweT OmTe Tomewo 1o 20 3 4 5: 6, 10

n=06, m=3 13K Kagk mpocTevH W3 umcex 1; 2: 3; 41 57 6 saamoTen  Tpm wmeaa: I: 3: 5

3
l'In:-.'r,_'r"_Ium P )= 3= 0.5

Ea

Chmgen 3

10. B sopobke 10 Gemeix B § werrei mapor. Hmyras msenedeHsn
- TpH maps. KamoBa BepoATHOCTE TOT0, 9O BRIMYTEIMH  [MApaMu  OyaAyT

IBd GeNEIX W ODONH AenTHil  wap?
Peusenne , UT00M HAflTH BCpOATHOCTE JAHHOIO CODMTHA. HYEHO HATH IHAMCHME o
o 5. Odmee smreao ATCXCHTAPHEX cODRITHN 4 = CL}!. A IHAYCHHE B = {‘]:n ! CL TAK K3k

ocpeyM ®3 |0 Genmx mapoR aBa m B3 8 medTmIX  OJMH Imap.
[ |

Hemoapayes  onpeleieHie Kiaccueckodl  mepoatmocmn P = —.

Ch G _ 100 Bl 81 -151 _ 18§
Caezoparenstio, Pld) = o, anel LTl 18t 3%

(hngent = !

CpoiicTBA BepoATHOCTEH

CroiicTeo 1. Beposmrocms  docmosepnozo  cobwunnuid  paena 1.

CBoiicTeo 2. Bepoamyocine  Hegozvoxcwozo  codeunng  paeva 0.

CBolicTRO 3. Bepodinnocing  HaciiynIedns  coOuinmii, oopazvionux  nei-
WY cpvinn,  paeda |,

CpoficTBo 4. Bepommuocine  HPOMugonalodcsose  coOuIMig  Pagnd  3Na-
YENNIO  PAIHOCIIN  MENCH)Y eOnHNyell N GePORINHOCHILIe  CaWMOSe  COOLINNA,
m. e Pld)=1— P(d).
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Baxnoe [I0CTONHCTBO KI4cClMecKOTO — oNpeleteHHs  BepPOATHOCTI  CO-
OBITIA COCTOHT B TOM, YTO C ero MOMOINBH BEPOATHOCTE CODBITHA  MOKHO
onpeiemiTe, He npuierad K ONBITY, A HCXOUA 13 JOTHYECKIX  Paccy:IeHII.

26.1.

26.2.

26.3.

26.4.

156

1. [lpuecanTe npEMepsl COVHAMHEX  COORITHIL

2, fpamorcd  am codmTHs  “Bumnan reptb npn Opocamim  Mowetel” 1 “Bmmaza
pEIOEA OpH OpOcaMiil MOHETH  PABHOBOAMOEMEIMGET

3. MMoweary cobwree “Tlpn Opocammn wrpateMofi KOCTH BMAATNO HeTHOS WHCAO
OMKOB"  Me ARIAETCH  NIEMEHTAPMBIMT

4. Hasosume codmMTHE, KOTOpOE MpOTHROMOTOEHO  coomiTHR “Tipn  Opocamum
HIpAdBHOR KOCTH BROATD  TETHOS SHCIO0 OUYKOR'.

2, B KARNX CTYMAAX  MOBHO  HAITH - BEpOATHOCTE  CODRITHA OC3 MPpOBEICHHA HC-
MLETaM T

6. Kakile SHATeHHE MOPHEEMAST BEpONTHOCTE  COOBITRAT

Yopaxaenun

A

[pn Gpocasiil nNrpadbHOre KyOHKa BEIDAZaeT oxHa 13 undgp ot 1 xo 6.
Hailnme BepoOATHOCTE  COOBITHA:

1) epmmager miugpa 2; 2) pemazger undpa | mmmm 2

3) Bemmager ungpa 4 nam 6 4) BEMAZeT HeyeTHa® LHQpa.

a) B ypre 2 Genelx 1 5 KpacHeIX apoB. Hallinre BeposTHOCTE TOTO,
UTO HaVIAYy 13BTEUeHHBI 13 YPHB IIAp OKaKeIcd:

1) Bensir: 2) KpacHEII; 3) 3eMmeHsIil

0) B ypre 3 KpacHeIX n 9 cuHmX [mapoB. HafianTe BepofTHOCTE TOTO,
YTO HAVAAYY I3BICYeHHBNT 3 VPHEl IUAp ORAKETCH:

I} He Gemwtil; 2) EpacHsii: 3) crmmil

Henerranne  cocTolT B NoJ0packIBAHHI  NTpankHoil  EocTi. PaccMor-
pusm coositid 4, B n (. CodpTie 4 — BRNABIIEe Ha BepxHell TpaHNl
qICI0 OMKOB HeANTcd Ha |2, B — BeIDaBlIee Ha BEPKHEﬁ FpaHi 4Ic-
10 OYKOB paBHO 2. O — BRINABIIES Ha BepXHell TIpaHll 4iCI0 OYEOB
denntcs Ha 2. OOBACHHTE, KAKOE VIBep:#UIeHIle BepHO?, a KAKOe HeT:
1) Pid)= 1: 2) Pldy= 0 3) P(Cy = 0.5;

4) P(B) =2 ; 5) P(B) = .

1) B gmacce 25 yuaonixcsd, H3 KOTOPBIX 5 y4arcd HA OTIIMHO,
12 — Ha xopomo, 6 — VIOBTeTBOpHTEIRHO B 2 — caabo. Kakopa
BePOATHOCTE  TOTO, 9T0 HAVIAl BEBAHHBIL K JOCKe vyanmics of-
TUMHOK IO YIApHHK?

2} Cpemm 25 3x3aMeHaIMIOHHBX  OmIeToB 5 “merxux”. [soe vyamimx-
CH M0 ouepedll BIAMN MO OXHOMY OmreTy. KakoBa BepoATHOCTE  TOTO,
YTO MepBbil vuaunmica B3a1 “gerkuil”  Giner?

=




26.5. 113 100 notepefiHex Omiteros 15 Bemrpeimuerx. [IpuodpeTen omnm

26.6.

26.7.

26.8.

26.9.

Giwter. Hailante BepoATHOCTE
1) BBINTPEILIHEIIL;

bpomess

FHAUCHIIE [IPOITIBSIIEHIIA  BRIMABIINX  OHROE

B

TOTO. YT0 JoTepeilHEl
2) He BLIHIPHIMIHEIL

ABe UTpaibHBle KOCTH. Hailinme BepOATHOCTE
1) 5; 2) 6.

TOIQ, UTO XOTH

paBHO:

1) Monera oOpomena xBa pasa. KakoBa BepoSTHOCTE
OB1 OJIIH pa3s MOABHTCA repd?
2) BpomeHsl TpH MOHeTHl. KakoBa BeposTHOCTR TOrO, 4TO BRINAIVT
poBHO IBa repba’?

DIIeT:

TOoro, 4Io

B tadmime 16 mpHBeleHs JaHHEIE © OpoJake OIUIETOR Ha NOe3IKY
B NMoeillax, CISIYROILONN H3 ACTMATEE, 33 OQIIH JIeHb.
Tagtya. 16

s e Cropectiod Ciopuli Hpent Maceaamp- Mpuropeansait

HDEE[ ':Iillﬁ H.Clﬂ-a:[ ITG:'];
Kommecto
ApoOIaMMEIY 33 150 443 T34 BOG
JEHB DILIETOR

Halizure BepoATHOCTE TOTO, HMTO OUEpe HON MACCAKIp KVIIHT OILIeT
Ha noest: 1) ckopeiil: 2) Maccamupckuil.  3) NpHrOpOaHENL.

JnA 3x3aMeHa NOATOTORMeHEl  OIUTETH
KaroBa  BepOATHOCIB TOI0., YTO BIATHIIN
HMeeT: |) OIHOIHAUHBIT HOMep; 2) JIBVIHAMHBII

¢ HOMepamn oF 1 zo 25
HAYTAD vUamupmcg  Oiier
HoMmep”

26.10. CovuaiimeiM  oOpazoMm BRIOpaIn aByiHawHoe swncao. Haiianre sepo-
ATHOCTE TOMD, HTO OHOC
1) OKaHYNBASTCA  HYTeM: 2) COCTONT 13 OANHAKOBRIX wHdp: 3) Gobine
27 1 MeHpme 46: 4) He ARNAETCHA KBAAPATOM WENOTO HICTA.

C

26.11. IIz 100 Jjotepelineix  Ouieroe 10 BRUTPHILUHBIX. [IpiiobpeTern
5 onneros. Hailanre BeposTHOCTE  TOTO, YTO Cpeldil MpHOOpeTeHHBIX
OICTeTO B OVIVI JIBA BEIITPHIMIHBIX.

( NOATrOTOBLTE COOBIEHWUE j

26.12. Mayuenue cnyuaidsex AgneHuid Ao cepaguuel XVl B, HOCHAD HHCTO KAVECTESHHLIR

AapaKTep.

B XIX croneTuv TeopWA BEpOATHOCTEH HAYEAS YCNSWHO NPUMEHATECA ¥ PELUEHWIO
Fa4d4 ARHKAEIHOND XapaKTepa,

B HACTOALLES BPEMA TEODMA BEPOATHOCTEHR NDUMEHRETCA NPW AHANKIE PAZNMLHLIX
MNPOUECCOs U ABNEHWA. OHa MaY4aeT KOMMYSCTESHH LIS 3AKOHOMERHOCTH, KOTOPEIM
NOAYHHAIOTCA OAHOPOAHLIR MACCOBLIE COBRITHR, NOITOMY NOIBORAST NPEABWASTE CO-
BLITHA B MACCOBLIX ABNEHHAX.
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26.13. Penmite ypaBHeHIe:

=

1) arcsin (2-x) = 5 2) arccos (1-2x) = %.
26.14. B maxmatom  TypHHpe yuacTeoBalo 10 urporoe. CROIBED BCero HIp
OBII0 TPOBEIeHO, eCIil TVPHIP MNpPOXODILT [0 KPvIOoBOI  CHCTeMe?

26.15. B Kmacce 27 yualliEXed, 13 KOTopeix 15 gesoyer. HYyEHO Bbi-
OpaTk OUAND  YUAIIErocd U4 VYACTIA B COPEBHOBAHMAX M0 JeTKO
ATETIIRS, Haitnnre BepOATHOCTE TOID, HIO 3TO ﬁ'_'..f-IEI:

1) Marneung; 2) JeBOMKA.
|" ONOPHBIE NOHATHUA ANA OBNAAEHWA HOBbIMWM 3HAHWAMMWM )
Ift'ﬂb]'uiﬂHHE, r."ﬂl'.:.l.i.-l.I'J'H e, E'.I'_]-"-I'E'J'I"?HG-E' Eﬂﬁ&ﬂ]”ﬂf‘, I Tna E‘.-‘l'_'!"'fﬂl"l’HDf.‘ﬂ

COOBLINNIA, BEPORMKOCING,  CRITINNCTNRT, CIHCINNCH MY ECKIE THHBIE,  JeMe-
Ft"ﬂbHﬂE' Fﬂ-ﬁ'ﬂh:l?lHﬂinb_, EHE&PH:’]‘. CIAINHCIRIN ORI anlgod |

§27. YOIOBHASA BEPOATHOCTL. IIPABHJIA CIOKREHHA H
VMHOKEHHA BEPOATHOCTEH

Bt 03HAKOMWTECE C NOHATUEM YCNDBHOR BERORTHOCTH, L]
NPaBHiaMI CADKEHWA W YMHOMKEHWA BEDOATHOCTER; KNHYEBLIE NOHATHA
HEyUHUTECE MPUMEHATE NPAEWAE CIOMEHWA W YMHOXEHKA Cymma cobriTuil, npo-
BEROATHOCTEH,

wagegeHue cobDLITHA,
YVCRNOEHAR BEpOATHOCTE

1. BepoATHOCTE CYMMBI HECOBMECTHMBIX COOBITHEE

Onpexenenne. Cyumon  coowmun A o B naswieaemcs  cobwunue,  co-
CHIOAN{EE N3 BCeY FTEMSHNIAPHLIY  COOLIMNG, HPUHAOTENCONY  00HOMY N3
cobwmuli A win B. ObosHawaeted: A + B.

I. B ypme maxoawtea 30 mapawos: 15 — xpachore mpera. 10 —
J cHHero H 5 — semenoro. Hafigewm seposTHMOCTE TOro. WTo MIyTAD HIBETE-

WCHHEI WIAPHK OKEKCTCHA  He 3encHEM  (coOmTme A
CODRITHE A HAICTVIIHNT, <SCT1 HIBRCUCHHEIT HMTAI MAPHE OEARSTCR 00 KpacHors
usera (cobmrrite B ), ambo cimero upetn (cobmimite C). T e coobiTie A €CTh CyMMA HECOB-
sMecTmuBX  coontull B on O Toras momaing |
15 10 )
PlAdFE PB+C=PBP(C) = 0w &

6
Omeem @ =,
7

Oupenencane. [poussedennem  codwmui A n B nazweaenica  coGumie,
COCHIORANIEE N3 BCEY ATEMEHINAPHBIY  cODBImu, NPHRAOIENCAnnY — odHoepe-
Menno coowmmayv A n B, Obtoznauaemca: AB.
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. Eeam 'E-I]JﬂE}'l'.l.i MOHSTY EH HIPATBHYED EOCTE, TO EIEOEL BEpPOAT-

HOCThE TOID.. STo MOHETH }":IIR.IEI’ T:PDI:L'\.I ZEB-CFG': H BMECTE ¢ '.I.":EJ.I HA KOCTH
BHMAZIAST MATE pRAT

1

3 SCTh BEPOATHOSTR  BROAJCHHA Tepda u % gCTh BEPOATHOCTE MORRISHIA  HO KOCTHE

MATEPER. -BepOATHOCSTE  COBMCUICHIE 3TN IBVX  HEIaBHCNMBN  <oORTHI paBHA  [mpos-

1 1

1
Beleu BX bepoatmocteli: P{AF) = P{d) - P(B)= s g™ T

i
Cmidenr ! 12

[IVCTh s — WHCIO PABHOBOIMOMKHEIX  ¥IEMEHTAPHBIX  COOBITIL, OdATOMpIi-
ATCTEYWOIINX  CODBITIED A, k — WICAO PABHOBOIMOAHEIX — 3T@MEHTApPHEIX  Co-
OBITIN, GIArOMPUATCIBYIONNIX  CODBITHIY B, HECOBMECTHMOMY [0 OTHOIISHIO
K coOprtimio 4. IIyere » — o0liee 4ICa0 PaBHOBOIMOAHBIX  IIeMEeHTapHBIX
CoOBITHIL, OOPAIVION HX MOTHYI TPVINY HeCOBMECTHMEIX  COOBITIIL

m k

Torma u Pld)= —.nWP(B)= —.
CoInacHo oNpeleleHIy CYMMB HECOBMECTHMEIX CoORITHIL 4+ B 03HAa4a-
eT: “HMEeT MecTo Im A4, wimm B7. Ho unciao coOsiTHIL, OaronpHATCIBYIO-

= m+k _m k
X TAKOMY CODMITINO. PABHO wm + k. MoaToMy P4 ~ B) = e £
. e P4+ B)= Pl4)+ P(R).

n f m’

JANOMHMTE

Tocnéanee PABEHSTBO MOWET OHTE PACTIPOCTPAHEHO HA JKGOE KOHETHOE WHCAO Co-
CRITIH.

JATTOMHWTE

BepoATHOCTS CYMMBEI TOTIAPHO HECOBMECTHMBX COOMTI paBHR CyAMDIE BEpOATHOCTEI
ATHY - COOBITII,

1. BepoATHOCTE CVMMBI COBMECTHMBIX COODBITHE

[Iycie m — 4HCHO PABHOBOIMOMHBEIN  WIeMEHTApHRIX  colBITHil, Qmaro-
NPUATCTBYIOUINY  CODBITHIO A4, & — HICA0 PAaBHOBOIMOKHBIX  WIeMeHTAPHEIX
COOBITINE, ONATONPIATCTEVIOMNX  COOBITH B, JOmycTnM, Y9To cpein vimoMa-
HYTBIX mr = & CODBITHIT COHepAITCA ¢ TAKHX, KOTOpble OMaroNpUATCTIBYIOT
1l coORITID 4. o cobumimimo B. Ecim n — obmee 9HcOo paBHOBOIMOKHEIX
WMEMEHTAPHEIX  cOORITIIL, OOpa3VIOLINX NONHYI0 Tpyomy, Torga o Pid) =

i 4
==_P(B)= =, P(4B)= ;.

==
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Jamice 4 + B o3Hauaer: “TpoInoiiler LMl cobmTHe 4. IO B, AN H TO
0 Apyroe BsmecTe”. Ho Takomy coOpITiO GraronpugIcTeywT  (m - K — q)
AMeMEHTapHEIX  COOBITIHL. MO3ITOMY:

P k
P{ﬂ¢3;=u=ﬂ+ %1

" " L

T. €. P(d+ B)= P{4d)+ F(B)— P{AE).

9Ta (opMynIa MpeldcTABIAeT CcoOoll oboOmeHIE GopMYIEl
F(4 + B) = P(Ad) + P(B).

3ANOCMHWTE

BepoATHOCTE cVMMBl IBYX COBMECTHMBIX CODMTHI paBHA CyAMe BepoATHOCTE  9THX
CODEITIN  $¢3 BEPOATHOCTH WX COBMECTHOTD OUVIISCTETCHIR.

3. PaccmoTping 180 CEAIAMMBIX  ONBITOM COOBITHH.
. Onprm & B semouke 3 demux n 2 wepMbix mapa.  Joctamm  mayTad

CHAMATR OINH Imap., 3aTes — BTopoil.
Cobertite 4! nepeuii wap e,
CodrrTie 5. BTopoil wmap OeThil.
Hafizen eepoaTHOCTE cobmmHA A. T ¢ Pld)
Hemomesys  onpedencHEe:  Sepoamyoomily  cOOHMUR 4 HOKEBRCTCA  OTHOMICHHS MHCIA M
peyIETaTOR HCABITAHHA, OTATONPHATCTBYHOMINK ATOMY CODEITHIO. K ODIMEMY WHCIY HCINE-

m
TaMmil /. ¢oml OMH PABMOBOIMOEMBIE HecomMeoTHMBME. T e Pld)= T HAELTEM  MOH M.

Eemr w3 wmemouka JocTare NeépRME  mAp. T OIATOMPIATCTEYMOLHN coomTHe 4
OYVIET  TPH PeTVIRTATA. MOCKOTREY Oemni mapoR 3. A BOMMOEMMX pesnyisraToR n = 5,

nooToMy P4l = %.

Ecan codmTne 4 MpomIomTe, To B MEHIOMKE OCTAHSICA 2 OIRX M 21 9YEpHEIR  mapa.

Toras peposTHOCTE coDMTHA B pagHn %.i.

Ecmt cobmTie 4 HE NMpoIomas, To ocTadgoch 3 Oenmx mapa ® | wepHmii. Toraa

BEPORATHOCTE  cOORTHA B papH: %.

Takia  OBpados. BEPOATHOCTE COOMTHA B 38BHCHT OF TOro, MPpOHIGOUTO TH He Opo-
onETe coommie A,

B takmx coyuasx roBopar, tTOl

1) cobermie B saBment oT cobmmia A;

2} BEpOATHOCTE MOARTSHIA CODMTHA B yeIonHAd.

Onpexenenne. YeioeHas GeposmMHOCING  — EEPOAMHOCL  OOHOXO COOLI-
NN RPN VOIoeNN,  Whie ﬂj{'ﬁ."ﬂ{! COOBIINE VMOE NPOQNIFOWTD .

VeaoBHAd  BepOATHOCTE NMOABNEHNS  coOwTHAd B, ecmn cobdeimiHe A4 npo-
MIONUT0, 0O03HauaeTcd cHMBOIOM: P(B/ A4).

B mamem mnpnmepe P(B/A4) = %.

OBBACHIATE
Yro osmawacr sammes FPlA/ B
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Bepuenmca ® mamesmy npusepy.  [Iycre Tpedyerca BEMICINTE  BEPOATHOCTH
COOBITIIA — MmepBHlil 11 Bropoil map OHenkle, T, &, BEPOATHOCTE MpolliBele-
HUA JByx co0mTHil 4 10 B. B JanHOM cavuae coOMTHE 4 I B 3aBHCIMENE:
BEPOATHOCTE COOBITHA B 3aBICHT 0T TOro, NpPOH3OMUIO IL1H HeT CoObiTile 4.
QOpMYIB 18 HAXOHISHIA  BePOATHOCTH  3aBHCHMBIX  COOBITHII emie He
3HaeM. BuBemeM 3TV opMyITy.

HYro0sl HAlTH BepOATHOCTE COORITIA B (BTOpoil map Oenslil), eciam co-
Obrtie 4 (nmepewlif mwap Oeawil) npomomno. 1€ P(B/4), HAZO 3HATL HHCIO
COORITING, KOTOpRle OJArONPHATCTBYVIOT — OpOIlBedeHle  coORITHNE A 1 B (mep-
BRIl I BTIOpOM wap Oedsle) I SHCA0 CODBITIHI, ONaronpHATCTBVIOMNIX — COOBI-
o 4 [Ivers cobmimiie 48 GlaronpuATcIeyeT 4 colbiThil, cobbiTiio 4 —
wi COOBITHII. BCETO — N COOBITHIL

= , (1)

z k _ PiAB) 4
@ Yoeanteck, ura Pl4A/E) ITh {2)

Onpexencane. Meioenon sepoamuocmule  codwinind A npn veloeun  co-
Outimiad B (arnatocumumo  codwimia B npu vetognn  cotoimus  A) Hazweaenica
OINHOMIEHNE  YNCTT  ATEMEHINAPHLIY  COOWINNG,  G1a2eRPUANCHIEVON[IY o=
Owitmue  AB | K uueny  a1eueHntapHsiy  coouimidl,  Glaionpusine e o
coowimie. B (awatociune  codmming A ).

lcnoneaya  dopayast (1) 1 (2), moavamnM

P(AB) = P(4) - P (B/ 4) (3)
PlAB )= P(B) - P (AR ) (4)
[pasuno. Beposmuociie  npoysecdedid  devy colbimifl  paexa  npotzesoe-
MY E‘E‘PE!E‘IHHE'EIHH DOHOSG B3 Y CEEHHHH?, Hil VO TOEH1H? E‘E’F&.ﬂ'i”ﬂﬂf‘]”h
ApCoce CooLINNA .
BepHeMmcs K Hamlemy mOpnMepy. BeMuHCIHM  BepoSTHOCTE  TOTO, 4T 0Da
mapa Genasle, T e P(4B ). Bocnomssvemes dopamyioll (3) 1 HAIUIGHHEMII  BEIIIE

Torma PB/4) =2 =
m

3 1 " T S
—_ — lll = - =, 1 - — — I — — i
P{d)y= ¢ u P(B/A) 5 [Tomyuny P{48) i 0.3
Ecanm coOwiTie 4 0 B HezaBHCHMEIE, To P(4B) = P{4) - P(B). (5)

Ipasuao. Beposmyociie  HPouIEeOoeHNa 0T  HEIAeNCHMBIY  coGulmiiil
Pagha  Bpon 3eedeNno  BEPOAMMOCINEN  INNY  coluinil |

4, Paccsmorphx 183 cOOBTHA, CBR3AHHEIE onmToM. DBpocakt IBe
NrpATBHME  EocTH. KakoRd BEpOSTHOCTE MOARTCHIA HA CIHOH HrpaTsHOf

KOCTH 3 OWEDE, HA JPYTON — WMETHOrO SHCTA OqHoB!
Pewienue. Pacoamorpiss  coOBITIA
CodTHe 4 — MOKATMEHNE HAa OIHOH NrpateHoll kocTH 3 owkoB.
Co0pTie B — NOABTcHRE HA IpyTofl HrpATBHON KOCTH WETHOMD SHCTR OWKOB.

ObbACHWTE

TMowesry codmmd A n B Hempncmsne?
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5. Bowrowmux  cobmmtit 6. mockOTREY HA HIpATRMON ROCTH AMomET

momeRTEcA | owmo, 2 ouxa, 3 ouma, 4 owka, 5 oumop. 6 OWBOB. mMOITOMY

Pld4) = l. Mocromexky n3 =mcex 1, 2, 3, 4, 5, 6 werneix wmcen 3 (amo wmecna 2, 4. 6).

m P} = E— = %
[To yegopiiy OpocaroT cpazy 2 MIpankHElE KOCTH, MO3TOMY Haifiaem FP(AB ). [Nockomeky
1
CODMTHA 4 K 5 HesapHcHMMe, 10 P(4R)= P{4)-P(B)= % : % = TR
1
Omegem. 17

1. B kaxmx  coyvafx MoWMO HANTH BEpONTHOCTE CcODMTHAE O3 OPOBCISHHE  HC-
ALrTamui?

2., Kakme 3HA©CHNA NPHEHMACT BEPOATHOCTE COOBITHE!

3. B swem cocTONT CXOQCTBO BEIMHCICHHA  CYMMBE BEPOATHOCTEN  HMECOBMECTHMBIX
CODMTHI H MPOMIBEISHHA  BEPOATHOCTEN HEIABHCHMBIN  CODBITHET

VYopaxaeans
A

27.1. B npoinBOARHOM  NOpAIKe BHIMICHIBAOTCA  JABe OVEBBI P Il 1Be OVK-
eel H. Haiianre BepofATHocTE Toro, 4T0 ode OVEKBH H OVIyT CToATh
PAILOM TIpH VCAOBIN, 4TO:

1) Oykea P cTonT HOCHenHeil;
2) Oyveea H cTonT BTOPOIL:
3) OveBa H cTONT MepBoil.

27.2. Cepun 100 notepeiiHeix OmneroE ects 10 BRIIPHILHBIX:
1) Haiimire BepodTHOCTE TOIO, 4YIO [BA HAYIAYY BHIOpAHHEIX OILTeTa
OKAAYTCA  BRUITPBIIHEIMIL.
2} Haiumme BepoATHOCTE TOro, 9T0 N3 JBYX HaVIaUy BHOpaHHBIX
OILIETOR TOABKO OIHH OKAKEICH BHIITPBILIHEIM.

27.3. B kopoDre Haxogarca 4 miapa: cHHIND, 3€deHBIl o ABa KpacHeix. IIs
KOpOOKIl BBIHIIMAWTICA ABa luapa. Haiianre BeposATHOCTE TOFO, 4TO:
1} oba mapa KpacHse;
2) mepeslil BBIHVTBH Inap 3eneHsiil, BTopoil — KpacHBIL.

27.4. B aBvX KopoOkax [NMeWICA Iapsl. B nepsoil KopoOxe 6 KpacHHIX 11 4
AENTHIX  [IAPOB, BO BIOpoH — 3 KEpacHHEIX M 5 XeqTelx mapos. Cy-
YailHEIM 00pazoM BHIONPAOT OIHY HX EOpoOOK H BEIHIMAKT N3 Hee
map. Haiume BeposTHOCTE TOFO, 4TO: 1) 3T0T Wwap OVAET KPACHEIM;
2) KpacHeNl map OyIeT BBRIHVT W3 BTOPOI KOPOODKIL,

27.5. Jpa crpenka JeTamdT N0 OIHOMY BRICIpeTyY B MIMMeHbs. BepoaTHocTs
NoNAjAHNE MepBRIM cIpenxkoMm pasHa 0.7, sropeim — 0.8, Haiumre
BEPOATHOCTE TOTO. HTO MINIINCHE 'fr}."..',l.ET [MOpaKCHA.
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27.6.

i

27.8.

27.10.

27.11.

2712 .

27.13.

Cpennr 100 noTepefiHsIX  Onnetos, TAe ToAbko 10 BHINTPEIIHEIX,
Kynuedo 3 onnera. PaccmaTpuBaloTca  coOMITHA: A — BHIOTpan mep-
Beiii Oier; B — semrpan  eropoil omaer: € — BRIFpan  Tpernii
owter. HaiianTe BepoSTHOCTH  TOTO. HTO BHUIMPAET TOMBKO  TpeTiil
OILTeT.

B kamaoil 13 IBVX RKopo0oK HAXoUATCd M0 3 KyOIEOE — 2 CHHIX,
IeIeHE,  Oenwlii 1 KpacHMll. BeiOipaeTcd COVUAHEIM  00paioM  Ko-
podKa 1 13 Hee BHIHIMAaeTCR KVONK. HailauTe BepoATHOCTL  TOTO.
TG

1) Oyzer BRIHYT Oedslil KyOuK;

2) Oyaer BeIOpaHa BTOpAs KOpoOKA I 13 Hee BBRIHVT CHHINT KVOIK.

[lpin BETOMEHINI 3AANTAHIA JBUTaTelsb HauHeT padoTalk C BepoAT-
HocTelo (09, Kakopa PBepoATHOCTE TOIO, YTO JIA 3allVCKAa ABTOMODII-
J4 NPILIeTCA BREIOYATE 3IKNTAHIE He 0o/Tee TpeX pﬂ‘!"."

B

. Omeparop. OBCTYVAHBAIOMIGI  TpHl CTAHEA, BEHVAIZSH OBI OTTY-

YITBCA  HAa HEKoTOpoe Bpemd. BepoATHOCTHI  TOro, uTO CTAHRHN 34
3T0 BpeMmdA He moTpelvioT BHHMaHNA pabouero, paes 0.7; 0.8 0.8
Hailanre  BepoATHOCTE  TOTO, YTO 33 BpeMA OTCYICTBIIA  oneparopa
HI OMIIH CTAHOK He MoTpedyeT BHIIMAHIA.

Ipn yeemMeHHH HaNpLseHNd B B3 pa3a MOKET MNpPOH3OHTH pa3-
PBIB IMEKTPIMEcKDil  Lemil 113-33 BRINOZA K3 CIpod oOIHOTO H3 Ipex
nocnedosaTedbHO  COSMIHEeHHBEX  AeMeHTOB, COOTBETCTBEHHO C Be-
POATHOCTAMII 0.4: 0.3: 0.5. Haiymre BepOATHOCTE TOTQ., HTO B 3TOM
Cly4ae He NpoIBoiideT pa3peiBa LemiL

1) Jpa cmopTcmeHa OJHOBpeMEHHO CTPelIAldT 10 OJHON MimeHn. Be-
POATHOCTE TOpakeHIA  MIHIDSHN MepBERIM CHOOpPICMeHOM pasHa 0.7,
propeiM — 0.8. HailanTe BeposTHOCTE TOIO. 4TO NP OIHOM 3aime

B MIIIeHE MONAIET TOABREO OIIH 3 CHOPTCMEHOB.

2) [ea crpeika HesaBIICHMO JpyT OT IJpVra CIPeIdloT 00 OXHOI
MITIIEHIL BEPI}HTH{]E‘TB MOMaIaHlId [OepBREIM  CTPeJROM  — 0.9, BTO-
peim — 0.8, HalianTe BepoATHOCIE NONAJAHIA B LIk XOTA OB

QIHOTO  CTpe/IEA.

Cpeant 100 goTepeliHBIX  OIIETOB eCTh 20 BBIITPHINIHEIX,

1) Haiianme BepofSTHOCTE TOTO. YTO TPH HAaylauy BeIOpAHHEIX Ollte-
Td OKMKVICA BB PHIIHBIMIL

2) Haitunme BepodTHOCTE TOro, YIO cpelil JBVX Haviady BeIGpaH-
HEIX OIUVIETOB eCTh BRINTPHIIH Ble.

[TogdpaceiBaloTeAd  OJHOBpPeMEHHO [Ba HIrpoBHIX  KyDika. Haiimire
BePOATHOCTE  TOTO, 9I0 OJHOBpeMeHHO BRINAIVT wWicaa: 1) JBe JBoIl-
Ki: 2) Tpi I MeTwipe.
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27.14.

2715,

27.16.

27.17.

27.18.

27.19,

27.20.

27.21.

EEP&HIHBETB TOTD, YTO H3TOTOBIEHHOS Hea TIpEATIPIIATI e TIne

92
ABNACTCA  TIPHTOUHENN, paBHA 100 BeposTHOCTE TOro, 4I0 B3ATOS

HAyTa] TOIHOS H3leMile ARTAETCA H3denleM NepBOTe COPTa, paBHA

T2 2
100 Halmme BepoATHOCTH TOTO, YTO BIATOS HAVTald [3lUenne ABIA-

ETCH H3A8dHEM NOEPBOIG COPTid.

B ypHe Haxoadrcd 2 OeNEIX. 3 KPACHBIX I 5 3eMeHEIX IDAPOR, OJIIHAKD-
BRIX 10 pasMepy. Hailmrre BepoATHOCTE TOTO, 4TO CAYVYAIMHEM  0Opazom
BHIHYTBIE 113 YpHH map OvieT: 1) mBeTHeIM: 2) O€/IBIM INTH KPacHEIM.

C

1) B ypre Haxonarcd 7 OenwlX MmMApPOB N 3 KPACHEIX. OMIHAKOBEIX [0
pasmepy. [z ypum imeeieraror 2 mapa. Haiinnme BepofTHOCTE 13-
BISUEHIA 113 VPHHl Oeloro miapa Mocie IBBISUCHIA I YPHH OIHOTO
mIapa, EﬂTﬂ]:lHﬂ ABTACTCA ILTIN EKpacHBIM. 10T DETIRIM.

2) B ypre maxoggrcs 30 mapoe. II3 Bnx | Oenwnl, 5 kpacBeix, 10 cu-
HIX 1 l4 3emeHHIX mapoB. BHHIMAKOICA [0 odYepem TpH Iapa.
Haii:mire BepoATHOCTE ToOl0. WI0 B Mepemil pa3 OVIeT BHIHYT Kpac-
MBIl IEap, BO BIOpON pa3 — CHHIE o B Tpemii pa3z — 3eneusii.

ECIn CTYIeHT OTBeTHA Ha OJIH 13 JBYX IMpellTOAKEHHBIX  BONPOCOB,
TO OH ¢ian 3k3amed. Ha 3xsamene mnpeanaraerca 40 Bompocos, 113
KOTOPEIX CTYIEHT He 3HaeT oTBeT Ha 8 ponpocoB. Haiiqure Bepodr-
HOCTE TOIO, 9I0 CTVIASHT CHACT 3K3AMEH.

B notepee 10 GHTeTOR, U3 KOTOPEIX 4 BRINTPRIMHEIN. Hailmire mepo-
ATHOCTH TOro, YTOOB BEINTPATE NOTA OBl OJMH pa3, Kvome 4 Gunera.

Tpoe apvieil IOTOROPIUIICE BCTPeTHTRCA.  BeposTHOCTH  ToTO, WTO
EAHIBIH 3 Tpex napysell NpHJeT B VCIOBIEHHOE MeECTO. COOTBeT-
CTBeHHO paBHel: p, = 0.8 p. = 04 p, = 0.7. Hnﬁgure BEPOATHOCTE
TOrO. 4TO Ha BCTpedMy MpIAyT [Boe 13 Tpex Apyvieil i Bce TpiL

1) Ha mATH Kaproukax 3anmiucadsl OVEBRl a. 2, u. #. x. bepyr Hayran
OUHY KapTOUKY 3a JPVroil 1 KEaIyT B TOM MOpSiKe, B KakoM  Kap-
TOURN OB BREIHYTEL HaiigiTe BepodTHOCTE TOTO. 9IO TOTYYIITCH
CTOBO “KHITA".

2) Ha cemn xapToukax 3amiucaHbl OVEBH o, o. o, a1, 3. &. . be-
PVT Havral OIHY KApTOMEY 3a JpVIoil 1 K1aiyVI B TOM NOpAlKe, B
RAROM  RAPTOURH OBLTII BEIHVTEL Haiiqnre BEPOATHOCTE TOIOQ, YTO
MOJAVHITCA  CTOBO “ROMOROT

Ha cOopry mnigemua OepyIca JeTamn ¢ Tpex craHkop. [lepeonl cr1a-
HOKE [aeT OpaEoBaHHVIO JeTalk ¢ BepodTHocTeio 0,002, sropoil —
0,003, Tpemuii — 0,004, HaiiainTe BepoATHOCTE NONAJAHUA Ha




ﬁﬁﬂpﬁ}' ﬁPHH{'I-BHHHﬂﬂ AdeTall, ecll C© NMeppoTo CTaHKa TIOCTVIIIIO
250 getaneii. co Bropo ro — 200, ¢ tpethero — 100 zgeradeil.

F MOATOTOBLTE COOBIEHME

27.22. lNownATHE YCNOEHOE BEPOATHOCTA W DOPMYIMPOBKA TRODEME
VMHOXEHWR BEPORTHOCTEHA BEeders: B 1718 1. A. Myaspom,
SHMAMRCKIM MaTEMATHKDM.

Abpaxam ae Myasp
(1667—1754)

27.23. KakiM (HEBOIMORHBIM,  JIOCTOBEpHBIM VNI CAVuaitHBIM)  HBIgeTcH
COOBITIIE — OpOCaKT ABe NTPATbHEIE  KOCTIL
I) Ha mepeoil KocTH BEMATO 5 OUKOB, Ha BTopoil — 1 ouko
2) IHAYEHIE CYMMBI BRIMABINNN Ha JIBYX KOCTAX OYKOB pagHo 1.
3) 3HAUEHNe CYMME BRNABIIIX Ha JIBYX KOCTAX OUYROB paBHO ll:
4) 3gaveHlle CYMMEl BBIDABOINX HAa JBYX KOCTAX OYKOE MeHbme 147

27.24. KagiiM  (HeBOIMOMKHEIM,  JOCTOBEPHBIM IUTI CAVMAIHBIM) #ABIAETCA
cODBITIE — CAVIANHBIM  00pa3oM OTKPBIBASTCA  VUeDHIK Ka3aXcKo-
ro A3BIKA 1 HAXOMUTCH BTOpOe CJI0BO Ha JeBoil CTpaHHUe. 3710 CI0BO
HAMIIHACTCH:

1) ¢ Gykeer: Y@ mm YK 2) c Oykemr “B".

27.25. I3 caexviomix cCoOBITINL: 1) “HacTVmLIO vIpo™. 2) “CeroiaHsa o
pacnucanmo 10 ypoko™: 3) “cerogsd | gHBapa™: 4) “TeMmmeparvpa
BO3AYXA B I AIMatel + 353" COCTABETE BCe BOIMOKHEIE MAapel Co-
BMECTHHIX  COORITHIT 1t Mapel HECOBMECTHRIN COORITIIL

27.26. ParnomuTe MHOTOWIEH HA MHOKIITEMI:
1) 2% — 3y +2: 2)x? + Tyt — Oy — 18; 3)x*—3Axt+ Ix— 6.

27.27. Haiixnre BeposTHOCTH BHIOOpa dYeTHON UH(PH H3 Halopa wHP:
1) B 2o 8 ey 2Nl A A T By

( A OMNOPHBIE NOHATWA ANA OBNAAEHWA HOBBIMK FHAHWUAMK )

C'oauimiie, HECOBMECIHHOE  COOMNNIE, SePORMNOCHIL,  CHMINMNCINNKD,  Cilld-
HINECNYecK e {}HHHHE. ;‘FHE‘FHJ&HI]‘.H E‘ﬂ&ﬂhj‘?mﬂ{‘mh, Sb?ﬁﬂpﬂ'ﬂ, CIRCI R -
YECKIN  Enigod |
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§28. POPMYJIA IMOJHON BEPOSTHOCTH.
SOPMY.IA BAHECA

o Bl c3xakomurect ¢ $opMynol NOAHOE BepOATHOCTH 1

L
baiteca; KNIOYEBBIE NOHATISA
H-E].I"-IHTECB MEWMEHATE € NPDW DeleHAM 33054, ¢'ﬂpM':.l'J'lﬂ nﬂnunﬁ EE"FH.'-I'
arHocTH Badeca, anocre-

h LL L Tl -
Ecni coOmiTiie 4 MOKeT NpOI3oHTIE  TOIk DUOPHLIE W ANPHOPHLE

RO TIPII BRIMIOJTHEHHIT  OIHOIO 3 COORBITHI E,I.

BEPOATHOCTH
By s E . roTOpeie  00pa3vioT MOMHYID TPyImy
HECOBMECTHRIX  COOBITHNL, TO BepOSTHOCTE  COOBITIA
A BRMICAZETCA N0 opamye:
P(4) = P(B,)P(4|B,) + P(B,)PI4|B,) ~ ... = P(B )P(4iB ).

JANOMHWTE

Fra Jopuyaa mammmactex  gopwniodl  moined | SSpOAMNGCHI

1. B marasue nocTymila HOBAS NOPOOYKUHA ¢ TPeX NpeInpHATHiL
‘ Npouentasii coctas 270il mpogyeuEr  cnemyviounsi; 20% — npoayk-

UAR © OepBoTo nOpeanpHaris, 30% — co propore npeanplaTig,  S0% — ¢ Tperhero
npeanpratia.  C mepporo mpeanpusria 10% npoaykwim  BuciIero  copTa. ¢O0 BTOpOro
npeInpHATHE  — 5% m c Tpermero — 20%. HafianTe BeposTHOCTS TOTo, WMTO cayHaiiHo

KyIIcHHRA HOBAA NPOIYRMHA  OKAKCICA  BEICIICTO  COPTA.

Feenie . Obozramy  gepes B codMTHE, SRKTHOIMIOMEScE B TOM, 9T0 OVIET KYNTeHa
npogykums. Bmcmero copia. Uepes 4. 4, 4, ©OOOIHATHM COOHITHA. 3JAKTIONANIMINECE B
NOKyTKe NPOIVENNN, NPHHATIEXMDC.  COOTBETCTBEHHO, TNEPBOMY., BTOPOMY M TPETREMY

NP eAMpPIAT AN,
Mogmo npinrennts  Qopanyy  MoIMONl  BEPORTHOCTIE
Pld,) = 0.2 P(Bl4,)= 0.
P{.-I_,} =03 P{E’;-.I?} = 0,05
P(4,) = 0.5 P(Bl4,) = 0.2

IMogctapasas  »TH smadcHpd B GOpMYIV  AOIHON  BEPOSTHOCTH, NOTYHHM  HCKOMYIO
BCPOATHOCTE!
P(B)= 0201 =+ 03005 + 0,502 = 0135
Chmeem 1 0.135.

PaceMoTpiM  OOMHYIO IPYIIY HECOBMECTHBIX codwmiTiit B, B, .., B .
BEPOATHOCTII MOABTEHIA KOTODHIX. COOTBETCTBEHHO. pasHBl F(BE.). P(B.), ..
FP(B ).

CoOpTiie 4 MOKeT MOpPOH3IOIIN TOIBKO BMECIE C KakKUM-THOO 3 COOBITHII
S S — B . Kotopele OyieMm Ha3BIBaIb  cunomesany

Torna mo dopuyne monHOI BepOATHOCTIL:

P(d) = P(B,)P{A\B,) + F(B,)P{A|B,) ~ ... + P(B_JP(4|B ).

Ecn coduITie 4 NpoH3OMAO, TO 3T0 MOKET NIMEHITh BepOATHOCTI
runotes P(B,), P(E.). ... P(B).

[Mo Teopeme YMHOMEHHA BepOATHOCTEI:
: ] P(BP(A | B))
FP(AB,) = P(B,)P(4|B,})= PIA)P(B,|d). oixyza P(B,4)= P(A)
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AHATOTHYHO, 78 OCTAIRHEIN THIOTEI!

P(BIP(A | B)
P{A) '

P(B|4) =

JANOMHMTE

lMomywennnz  dopayna HasmuBaeTcE  gopupiod batierg (befiepa .

BepoatHoctn  runotes P(B [4) Ha3BBaWOTCA  anocmepuopssivi (OLiEHEH-
HBlE MOCTe ICOBITAHIA) BEPOATHOCTAMIL, Torda Kak F(B ) — anpropnuini
(OLeHEeHHBI® 10 HCTBTAHIA) BepOATHOCTAMIL

E' NPUMEP | 1, Ouome w3 TpeX CTPENKDB  BEISMBACTCE M HHIIO OTHA 1 APOH3-
BOINT JBA BMCTPERs, DepoATHOCT: NOTAIANMIE B MIMICHD NPH OIHOM
BHCTpEe ANA fAepaoro crpeidka pasma (.3, am sroporo — 050 qaa
pethero — 0.8 Mpmenr #ue nopamena, Hafiznre peposTHOCTE. TOTO, WTO BHICTPEnM
NPONIBCIeNE  MEPERIM  CTPETKOM,

Peng eque . BoaMoiHEl. TpH rHmOTEIs:
"{l_ HA TEHHE OrHE  BRTEAN J'II:P!Hﬁ CTRE0K,
A, — Wa TWHINO OTHMA BMIIEAH  BTOpoll CTPETOR.

Ay — Ma MM OTHA BMSBan Tpermil CTpeaok.
Tak kak BEISOB M IMHHKD OTHA JG00T0 CTpeiKa pasHoBOIMOMEH. To P4 )= P(4.)=

1
i F{d}j: E

B pesymetate onHTA HAGMOIATOCE coDMTHe £ — mocde NPONIBEIEHHEIX  BHCTPENOB
MHIOCHE  HC DORRCHS. erfTEhBHHﬁ BCPOATHOCTH  3TO0o 'l'.“'EI’EI‘H!'H.‘B; EPH COSTaHHEDL  THIO-
TS3aX pPaBHEL

P(Bl4,)= 0.7 - 0.7 = 049
P(Bl,) =05 -05 = 0.2%
P(Bl4,)= 02 -02 = 0,04,

Mo diopauyne Bafteca maxoams  BEpoATHOCTR  THOOTEIR 4, Mocas onbiTa:

ﬂ.ﬂ-%
Pea#y= 3 0,49+ 2 . 0,25 +1 0,04
bt Gl R

_ 048
0,78

(628,

Chrgeny + = (L6285,

1. B sakix coyuasx Mcoodesyerica  QopMyIa nmoamoil Bepoarmocti’

2. B kakix  omuask  menoasiyerca  dopayia Bafteca?

3. 3ammmure dopuyay bafieca. [lowenmy 1y dopuyay masmmart  dopgaed  2u-
nomer. 7

Vopaxuenus
A

28.1. B tpex sxopodrax mMenTcs wmapel. B nepeoil kopoOke 4 kpacHEIX n 3
AENTBIX, BO BTOpPOIl — 3 KpacHBIX [ 2 elITeIX, B TpeTseil — 2 Kpac-
HEIX I 5 menTteix mapoe. CayuailHBIM  o0pazoM BHIONPAKOT OIHY 13
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28.2.

28.3.

28.4.

28.5.

28.0.

28.7.

28.8.

208

KOpPOOOK o BBIHNMAOT §3 Hee wmwap. Hafimme BepofTHOCTS TOTO. UTO!
1) 310T map OyieT KpacHBIM: 2) KpacHbii map OyaeT BEIHVI 3 BIO-
poil KopodKIl,

B COpeBHOBAHIIAX Mo cTpensde YYacTBVIOT TPIl cliopTcMeHa, Bepoar-
HOCTE IIOMAJAHIIE B MIMIEHE IIePBRIM CHOPTCMEHOM pABHA 0.3, BTO-
peim — 0.8, Ttpereum — 0.5, Oane H3 HUX BHCTPeMLT [0 MIIEHH 0
nopaina ee. HailauTe BepogTHOCTR TOTO, YTO MO MINUEHI BHRICTpeTnn
TPeTHIl CHOPTCMEH,

Onepatop OOCTYAKNBAST TPH CTaHKA, pabOTAIOMINX  HE3ABNCHMO  JpVT
OT IJpvra. DBepOoATHOCTE TOTO, YTO B TeweHHe 4Haca CTaHOK He no-
Tpedyer BHHMAHIA oOnNepatopa. JAnNd MepeBoro cTaHka pasHa 09, amg
Broporo — 0.8, ama Tperserc — (LB, Haiimire sepoATHOCTE TOro, 9IO
B TeueHNe waca:

1) HiI OINH W3 TpeX CTAHKOB He IIDTPEﬁ}"ET BHIMAHIIA  OMepaTopa,

2) mo KpaiiHeill Mepe OIMH N3 CTAHKOB He MOTpedyeT BHIMAHHA OMe-
patopa.

Ha 33amen 0o reoMeIpun VuuIedb COCTABILT 25 OlLI€TOB. YWamiimica
NOATOTOBIECA  Tonkko no 20 Gumetam. Hailinte BepodTHOCTE  TOTD,
YTO YYAUNHicA 9K3aMeH CclacT, ecm: 1) vUanunicd 3amien [epBhIM
Ha IK3aMeH: 2) VHAIINICA 3amied BTOPHIM Ha 3K3aMeH .

Haiizinre BepodATHOCTE TOTO, 4TO TPH BOCEMHEPATHOM  OpOCAHII MO-
HeTHl pelika BEIMAZeT 8 pas.

B
Jetans K I3JeWIH0 NOCTYHAST 13 JABYX 3AroTOBITETBHEIN — LEXOB: 13
mepeoro mexa — 70%. m3 BTOporo uwexa — 30%. [letans H3 mepeoro

mexa mMeeT 10% Opaka, n3 Broporo — 20% Opaka. Baarad Haviaaay
HeTadb oOKasadach Oes .ZlEJ:l}EI{Ia. Kaxkopa BepOATHOCTE €€ IIroTORTe-
HHA TEepBEIM UexoM?

Ha cOopry u3gemd n[omajanT JeTaml ¢ Tpex aeromaroB. IlspecTHo,
YTO MepBENT aBToMAT Jaer 3% Opara, EBropoil — 2% I Tpermilt — 4%.
HailanTe BepodATHOCTE Tol0, 9Te Ha cOopky NonagaeT OpakoBaHHAS
deTadk, €cill ¢ OepBoro asroMata noctynaer 100 gerateii. co BIOpO-
ro — 200 u c Tpeteero — 250 getaneii.

B cOopouyHoll THHIND  TPH  ABTOMATA  CORUHEHB!  TOCTeI0BATETRHO.
BepogTHOCTH  TOTo, YIO 3TH ABTOMATH  BRILIVT W3 CTPOd, COOTRET-
creero pasHer 0,20 015 u 01, Hailinte BepoATHOCTE TOro, HIO
cOOpOUHAd THHHA OyIeT padoTals.




C

28.9. TFI-H CTpellka TIpOISBEII 3470, TIpIMeM B TIVIIH  [OPasHimil - M-
meHb, BepoATHOCTH NONAJAHIIA B MIIICHE MNepBRIM, BTOPBIM 1

TpeTeind  cIpearamu  papHel 0.4, 05. 0.6. Hailaire BepoATHOCTH
TOFG, 9TO HEPBHﬁ CTPEI0OR MOoPa3ill  MINNEHE.

28.10. Buermipex wkopodrax HaxougTcd ansuuxil. B mepeoil kopoOxe | Oenmid
1| KpacHBIl aJBMNK. BO BTOpOil — 2 GefRIX I 3 KpacHmIX, B TpeTheil —

3 GenbiX I 5 KpacHBIX, B 9eTBepTOil — 4 0eaBiX 1 7 KPACHBIX  aJB4H-

= 2
KoB. BepoAtHocTii BeIGOpa ROpOOKH paBHEl Pld|) = ﬁ;FH:}= 10

3 1 ” -
P(4;) = 15+ Pld,) = 75. BuidupaeTca Bayral oIHa 113 Kopobox 1

113 He¢ BBHIHIMAaeTCA agpiik. HallaiTe BepoATHOCTH TOIO, HI0 3TOT

ANk Oviaer: 1) GeapiM: 2) KpacH BIM.

E& MOAFOTOBLTE COOBUIEHWE )

2B.11. Aurawicknit maremaruk Tomac Bailec chopMyIMpoRan u pelna
CAHY W3 OCHOBHEIX 33434 TEOPWW BepoRTHOCTEH (Teopema bali-
2Cal.
Dopuyna balieca UrpaeT BaXHYIO poib B COBDEMEHHOW MaTe-
METHYSCKON CTATUCTURE ¥ TEOpKK BEPOATHOCTER,

Tomac baiec
{1702—1761)

{n-2)1°
dyvERmE npi: Lmn=4:2yn=35 3n=7

28.12. 'HEOIIA — 3aJaHa OpPMYVIOL ny = Haiigire mauene
PMY

28.13. SammunTe B BHIE CTelleHN IBYVYIeHA BRIPAXKEHIE:
1) 2% = 6x‘a + 12xa* - 8a’;
2) v¥ = 9vig + 2Tya? - 27a%
3) x* + 8xig + 24x'a* + 48xa’ + 16a°

218.14. BammunTe pavIoKeHId — CTemeHell:
1) (¥ + 2a) 2) (2x + 3a). 3) (3x - 2a)".

(’ A OMOPHbLIE NOHATUAR ONA OBNAAEHWA HOBbIMWM 3HAHWAMM )

Coduine, cnvualfinoe  coObimie, BCPORMHOCHL,  BEPORIMHOCHIL  COOLINNA,
COUENIGHIE.  UCHBINIGHIE,  HEIAENCHNBIE  HCHLAHUA
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§29. POPMY/IA BEPHYILITH H EE CIEICTBHA.
BEPOATHOCTHBIE MOIEJAH PEAJNLHBIX AB/JIEHHIL
I NMPOIECCOB

e Bl O3HAKOMMWTECH C YCIOBHMAMM ANA MPHMEHESHHA CXEMb j
BapHynnu u opamynoi bepHynau: KNHOYEBLIE NOHATKA
HAYWUWTECE MCNOALI0BATE hopMyny bepHy i u ee crel-
CTBWA NPKW PELISHKWK 32424, COCTABAATE BEPOATHOCTHLIE
MOABNKH PEanbHBIX ABNEHHA K NPOLUECCOR.

Cxema u dopmyna bep-
HY/ITH, BEPORATHOCTHEIE
MO

[IycTh MHOTOKPATHO  PealNiIvIIcd  MOBTOpP-
Hbie¢ HCIOBTaHIIA TPl HeHN3MeHHBIX - VCOIOBIIAX
IIX TIpOBSICHIIA. B Xoile HCOBITAHIA lt!IIHEIIp}"ETCH [MOABICHIIE HERKOTOPOTO
CIVUAITHOTO COOBITIIA 4, BEpOATHOCTL MOABASHHA KoToporo FP(d4) He 3a-
BUHCHT OT pe3sVIbTaToB MpedbiaVIiX HCOBITAHUIT I OCTAeTCA  Hel3MeHHoil
{P(4) = const) IpIl MOBTOPEHINTD  OMBITA. Tarne NCNBITAHIA  HAIBIBAKTCL
HeEFgaCuMWAN . 8 CREMA  [POBCICHITA HCOBITAHILT HOCUT HAa3BaHIe ovews
Bepryvaan _

CodpiTile, NPOTHBOMOTMARHOS CcODMTHIG 4. oDo3HAYAeTcA A4 1 3HAUeHHe
CYMMBbI BEPOATHOCTEHi  NPOTHBONONOAHBIX  COOBITHII PaBHO eIHHILE. T €.
p g 1, mme:p= Pl4), g = Pl4d)

Teopema bepavinn . Ecin  eeposmimdocine  Hacwyniexus  coowimia A &
RANCOOM T N HeIA8HCHALIX HCHBITH T NQCTHOIHH, o gePoIMHeC G
HACHIVIETIEHNA cobuinia A k paz e oanHmx  NCHBINAHNAY  GWNNCIAEMCR 1O
dgopanyre P (4)= C. -p* - ¢, e

P, \A) — seposmnocine  wacmyvnienus  codwinna A k paz & n wesaen-
CHMBIX  HCHBIHNTHIAY

(n: — HHCAQ coNemaHnil N3 N 3TeMEHINoE  Ho Kk A1eMeHNios

P — BepoORIMKOCING  cobbimna Al

§ — eepoamuocms  coduimA 4.

FANOMHMTE
P, (4)=Ct  pf g™ — dopinra Bepwiw

1. BepoaTHocts p cobWTIA 4 paBHa 0.5, BHYNCTHM  BepOATHOLTE
= MOARTEHHA COOMTHA 4 JBA pa3a B NATH HEMBHCHMBIX  MCIETAHMAX,
Pewenue | Tlo vemorme n = 5w b = 2. a pepomthocts p = (L8, Toraa sepoATHOCTE
cobuTHA A papma: g=1-p=1-08 =02
Henoassya  dopuysy Bepuyamn, mallacu HCFOMYIO  BOPOATHOCTE:
ﬂpjl 3-,2.:4;}: € (08)2 (0% = g - (0.8)2 - 0,008 = f—’_;—; . 0.64 + 0,008 =
= 00812

Chppgeny = 00512,
Caeactenas dopyyias bepuviaan

l. EEPD.H"?HEEJ’HIJ MGS0, YR & CERHN I3 N artLinog I‘Gﬁb.l'"”!f A nozemmea
xoma Ow 0OUN pas, ewwucidemca ne gopae: Pm | 1) =1- g
=10




2. Bepogmuocits  Moco, e € cephll 13 1 onsitioe cobumie A noseumnes
He menee k paz (k n botewe), waxeoumea no gopuvte -

A A
L Bimd & >o2,
Pim | ky= ™",

n
S mguﬂr[m]. k< 5

2. JIns dopumaneHo i pa0oTEl ABTOOAIM HA JHHAH JOGEHD ORI He
- senes 3 uamuM,. 3 BxX mMeerca 10, Beposrmocts MepkiXoda  kamaofi

MANINHE  Ha aunni pasHa 0.1 Hadizem pepostHooTs HopuadbHoli padoTel ABTOOASED  HA
OAREATIOIIT TeHb.

Peurenue . ABTobDaia OyIeT padoTaTh HopMATEHO (coObiTme D). eccam Ha muHmeo BeIiLIeT
TS (Co0sTHE A ), I 9 (cobmTie B, man Bce 10 (codmTne O ARTOMMIINH,

Ilo teopeme caowenna pepoatwocteli P(D)= Pi4d)= P(B)+ P(C)= P (8) = P, (9) =
+ P(10). Kmstoe caaraemoe uafizem no dopumyne Bepiyamun.  Tlockomsky DepostHOCTE
'H'Em I-'.E!.i.'_'.'lﬂﬁ ABRTOMATIHAHED Ha - THHIIHEY FHEH-."I D.l. TD H:‘]Jﬂ.ﬂ'l'HﬂETh BEMOIA dABTO=
MAINDHAR. M Mo Oyzer pasda 0.9, 1 e p= 09, g= 0.1 Hs yenosma cleayer uro
n=10 m=8 9 10

Caezomaremssto, P(D) =P (m | 8) =& (08 % (0.1 + ¢} (09 * (0.1) ' = .l =
X(0.9) ¥ %(0,1)%=0,1937 + 03874 + 0.3487 = (0208

Chmrgem 1 00208,

3, BEPDETH'DCTB TOTO, YT0 B CepHil 113 n OIBITOB COoOBITHE 4 MOABHTCA He
&

Domee k paz (k n MeHBING), Haxomnres no Qopuyne: P (m Mk)= aP" (m),
s
4. Wcno HACTVIVISHMIT COOBITHA 4 HA3HIBACTCH  NauecposimMelnym |, ecin
OHO HMeeT HAHOOTBIIVIO BepogTHOCTR [0 CPABHEHID C BepPOATHOCTAMH  Ha-
CTYIUIeHHA COOBITHA 4 moboe Ipyroe kommectBe pas. Hameepoarneinmee
qncao HHEMHEH]Iﬁ COOBITHA A B » NCHOBITAHNAX  3AKTHYUEHD MRV
icaaMil mp — g Houp = piap - g Mm® Mpp + p).

3, Etp{!til‘l’llﬂtl‘b MONAJAHHE B MHICHE WP OJHOM BRCTpPEIc pPAEHA
- 0.8, Haiimure HAROOTEe BEpOATHOS THCAD MOMAJZAHINT B MIDEHE TpH

5 BEICTPEIAX W COOTBETCTEYIOWIVIO 3TOMY WHCTAY BepoATHOCTE.

Pewente - . Bocmonkayesmcs HepaBeHeTRoM mp — g Mm®* Mpgp < p.

Motwomsky wp —g=5 08 —-02 =38, np=p=5-08 =08 =48 mom*=4,
Bepostsocte ncxomoro cobmTHA 4 Haxognum mo dopayme  Bepmymim:

Pi,{ﬂ}‘ Ci (0,8 - 0.2 = 04096,
. Chngem @ 04096,

1. Faesie mMoffbITalGE  HAOTMIBAROTOR - MEMTENCMAMMOAN T

2. B raxmx c:lj.ﬂ-um HETIOTBTYETCR dopayaa Bepiyrm?  Samummiure  ee.
3. Kax HANOIUTCE - BEPOATHOCTE  HACTYIUTSHHA CODBITHA MpH  § HEMMBEHCHMBELDN - Ho-

OHTAMHAX XOTE OH oaHH pas?



:glln

29.2.

29.3.

294,

29.5.

29.6.

29.7.

29.8.

29.9.

VYopaxsenns
A

B kopoke HaXOINTCA 6 OJIIHAKOBEIX  3aHVMEPOBAHHBIX  KYOIIKOB.
Haytauy no ogHOMY H3BNEKAOT Bee KyOHEH. Hailame BepoaTHOCTE
TOTG, HT0 HOMepa II3BICHCHHBIX R}-‘ﬁilﬂ{}ﬂ MOABATCA B BOIPACTaK)-
miexM Mopaike.

B wxopodke Haxogarcd 3 [apa cHHero WOBera 11 2 mapa KpacHOIO.
IIspnexatoTca  1Ba wapa. Hailiime BepoATHOCTE  TOro, 4I0 Cpein
JBVX IH3BTEUEHHBTX [IAPOB OKAMeTCH:

1} omiiH map cHHEro LBeTa;

2} [Ba miapa CHHErO [BeTa.

3) Xo1A OBl ONHH INap CHHETO UBeTa.

Ha cron Opocaror MOHeTY o NrpanbHeIl Kyouk. Haligure pepodr-
HOCTH TOIQ, 4TO:

1) Ha MoOHeTe MOABHICH Opel, Ha KyOnEe — 4 ouka:

2) HA MOHeTe MOABIICA pelika, HA KyOIKe — HEUSTHOE WICI0 OUEOB.

HeyiHauHoe wncao coctaBmmi 3 madp 0, 1, 2, 3, 4. Haiiante Be
POSTHOCTE TOFO, YTO 3TO 4HCHO: 1) "eTHoe; 2) HeyeTHoe; 3) Aenntcs
HAa 5: 4) genntcad Ha 4.

B olHON mapIiy  yerTpocderdnkor 3% OpakoBaHHBIX. B JApyroil —
4% Opaxopasuelx.  Hayrag Oepyr mo ogHOMY CYETUNRY 13 Kak-
Jon maprim. Hailjnme BepoATHOCTE TOTO, WI0 00a IEKTPOCUeTUIKA
OKAKYTCH  OpPAKOBAHHBIMIL

HajemnocTe (T €. BepoATHOCTE  0e30TRasHON  paboTel) mpubopa
pasHa 0.8. [na yeelideHId HAISKHOCTI padoThl H3IeINd Opiudop
AyomIpyeTcs B NApAnNeNbHOM  COSMMHEHNN » — | TaKUMI Ke npn-
Oopamn. Crofeko npunGopoB HAZ0 CORNIHNTE MapallentHo,  4ToOH
MOBBICHTE HANSKHOCTh pabOTHI I3dedna o 0,987

HPII IErOTORMEHIT ACTalll COBEepHIAETCA  TpH  OIMepatlil. EEP:}ET-
HOCTL Opaka nOpn nepeoil o Tperseil omepaungx pasua 0.01, a npu
Bropoii — 0,02, HailanTe BepoATHOCTE TOTo, YT MOCTe Tpex ole-
pamiil JieTalk OKaMeTCd  CTaHuapTHOIL

CayuallHBIM  0Opa3oM  HA3IHBAOT  JecAT: mmpp. Haiimite Bepodr-
HOCTH TOTO, 4TO Wdpa 5 BCTPETIICH pOBHO c¢eMb pas.

bBpocanne ky0IEa CcuUNTaeTcd VIAYHEM, €COH BHNaZaer 5 wm 6 od-
koB. Hailamre BepodTHOCTE Toro, yTo 125 Opocadmmil m3 200 O&viyT
VIATHEIMIL.

OTpesok pasieTeH Ha veThipe paBHele uacTi, Ha oTpesok Haviady
opomero 8 Touek. HailfnTe BepoATHOCTE TOrO, YTO HAa Ka&Ivio 103




29.11.

29.12.

29.1 3.

29.14.

29.16.

UeTHIpEX duacTell oTpe3ka nomageT mo aee Touki. llpexnmonaraerca.
YT0 EEPOATHOCTE NOMAZAHIA TOUKH HA OTPe3ok NpONopUIlOHATEHA
JMIHEe OTpeiEa I He JBICHT OT <o paclofioAeHIA.

90% mageanil, NATOTOBTEHHEIX B 1IeXe, COOTBETCTBYIOT  CTaHiap-
Ty. YhpomesHas cxema INpOBEpKN KauecTBa [POIVKUIN  NpH3IHAET
OPNroAHOI  CTAHJAPTHYH JeTadb © BepoATHOCTRRY (.96, a HecTaH-
JAPTHVIO — ¢ BepoATHOCTRI0 0,06, Hajlgime BEpOSTHOCTE TOTO. UTO:
|} B3dTOe HayIauy H3ledle NpoildeT KOHTPOTh;

2) u3demie, mOpoINeNIes KOHIPONh KauecTBA, OTBeyaeT CTaHIAapTy.

Cpemnt meeilHBIX  H3MedHil,  ISTOTOBISHHBIX B areike, 4% HecTaH-
dapreele. HailmiTe BepodATHOCTL  TOTO. YTO CPeil B3ATBIX  HA KOHI-
poas 30 m3demmil, M3TOTORIEHHBIX B aTense, [IBa OVIVI HecTaHJapI-
HEIMIL

C

CobpiTiie B NOABITCS B TOM CAV4ae, ecaH cobmTie 4 HACTVIINT He Me-
Hee yeTHpex pa3. Hailanre BepoATHOCTE HAcTVIVIEHIA codmTna B,
ecTl TNPOBEIeHO NATH HEIABNCHMBIX ICHBITAHINL, B KLAJIOM N3 KO-
TOPBIX BepOATHOCTE HACTYIUIEHHA coOmTHA 4 paHa 0.8,

BepoatHocTs ToTo. 4T0 [pH I3TOTOBMAEHINI  JeTaqn padouilil 10Myc-
TitT Opak. passa 0.3, HailauTe HanseposTHeliliee  wiclo Aetateil.
KOTOpele  OVIVT OpakoBaHHBIMII — MPIH IGTOTOBRTEHINT  3THM  pabodin
200 metaneii.

B nposoinvoM  [UAXMaTHOM TYpHIpe BepodTHOCTE BHINpHIDAG  Nap-
THII yu9eHnkoM paHa 0.8, CKOIBKO HaA0 CBEITPaTe NApTHIl YISHHEKY.
YTO0Bl HAlBepOATHellmee  WIICI0 BEINTPHILE ObUI0 paHo 207

HadmoaeHuaMn  YCTAHORISHO, 4TO0 B Topode N B CeHTAOpe ObiBaer
12 aosmiBeIX  aHefl. HailanTe BepoATHOCTR  TOTO, 4YIO B Cavuail-
HO BRIOPAHHBIX B ceHTAlpe Mecaue 8§ JHAX J0AIMNBEIMI  OVAVT:
1) 3 aua; 2) He MeHee 3 aHefl; 3) He Gonee 3 aHeil

MOATOTOBBTE COOBILEHME

29.17.

. BepHyaan — WeeALAPCEMA MATEMATHE, KOTOPLIA pazaun
MATEMATWUBCKYHD) CTATHCTHKY, DACCMOTPER C NPWMEHEHHEM
EEPOATHOCTHRIX METOAOE PAA NEAKTHYECKER BAXHEIX 33424,

Harwmn bepryann
{1700—1782)
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29.18. PaznoxnTe Ha MHOANTET MHOTOUTEH:

1) ¥+ 3x — 4; 2)x? + 2x% - 3x — 6 at+3x7+ 3x+ 9.

29.19. PelunTe VpapHeHNe ¢ NOMOIIBI 3aMeHBl NepeMeHHOI:

1) x%= 4x*%= 13 =4} N xt+d4xt—45 =0
N xi-dy -39x-2" = 14: Hrx-3+24dx-3 =3
Flxt+3x= D+ 3x+ 3 -0 6) {x + 1V ix*+ 2x)= 12

29.20. VrpocTnTe BhIpaEeHIE:

L

DDfx*+3x =+ Ii{x—3) - 3x*+ 3;

Dlx—=1(x*+2x)= 12x*+ 3x = 2.

ITPOBEPE CEBA!

. KomibecTso  pasaHMHEIX  IBY3HAYMEIX  YICET, COCTABMEHHKX 13 mdp 0,

2,5, 7T u8, paeHO:

A) 16 B) 22; C) 42: Dy 20.

Ecan B Kaacce 30 yuammixed, TO UICTO pazmIHHHBIX CTIOCODOE HATHAYSHIA
4 dexypHBIX paBHO:

A) 16 000; B) 27 405; C) 13 800, D) 27 000,

. Yneno cnocoBoB pacnpeneneHns 1. 2 0 3 DPHIOBEIX  MECTa  MeRIy

15 YHACTHIKAMII KOHKVPCA paBHO:
A) 2 100; B) 2 700; C) 2 730; D) 2 250.

. JecAts OackeTOOMICTOB CTpOATcA nepel HavadtoMm Hrpel. [lepeoim  c1a-

HOBIITCA KANNTAH, & OCTaJbHBle — COVUAiiHEIM oDpazoM.
Torga uncao coocooB MOCTPOSHIA EKOMAHIB! Mepel NHrpoil paBHO:
A) 9 B) 8!, C) 10%; D} 11,

. Uncao cnocoGoB pasdoHeHns rpynnel 13 20 ueI0BeE HA IBe MOATPVIIIED

mi 71 13 uenoeek pagHO:

A) G B) Gl Q) €L D) 7.
JHaMeHIe  BEIPAMEHIA i 4c§ PABHO!
by - Ay
A) 23 B) 0.4: C) 0.5: D) L.
G a6
. Haiiamre wopens ypaeHemma (., — C = 49;
A) T, B) 49; C) 42; D) 30,
. Koapprument  weTmepToro wieHa B paslokeHnn  OnHoma HEHOToHa
(x — 2)'° papen:
A) 960, B} 120; Cy -4 D) -90.

=14




9. B rop3rme 5 Generx n 10 KpacHerx mapoe. 113 xopanmer BRHYIN 2 mapa.
BeposTHocTE  Toro, 9Io ofa mapa Oelsle, pagHa:

4, 2. 2,
mi, E}E’ C) 31¢ D) 0.5,

10. Tpu crpenka CTpenfT MO Ueml BepoATHOCTE MONAJAHNA B UeNs mep-
BEIM CTpenwos paeHa (.6: BrOopeiM cTpenkoMm — 0.7 TpeIbiiM CTpel-
oM — (L8,

BepoATHOCTE ToTo, YI0 B Hefk He MONAJeT HU OANH CIpelok, paBHa:
A) 0.024; B) 0.24; C) 0.016: D) 0.04.

':' OMOPHBIE NOHATHUA ANA OBNALEHWA HOBBIMW IHAHWAMW ]

.:T&‘_!.-“IJE'H. MHOSOYTEH, E'H]'HH&HPIHHL‘-.I‘J‘? END MHOSOYTEHL, CHEHENE  MHOI0=-
HTEH D,



Inoccapui

AprxocHHyc PvExe,  KoTOpaE ABIASTCA  oOpatMoll K diyHMKUMEM ¥ = cOsX, i
HAILIBASTCA ﬂF‘F.'.".ﬂﬂ'J!HJ'E‘ﬂH H ODDIMASACTCH e ArcCcos X
APRCIHYE PYHEUNA,  KOTOPAL  ABAAETCA odpatholl K dymkumMn y = siny,
HASHBASTSA  apvcinyeoy N ODOIHAYMETSH 3 = Arcsin x.
ApEKOTAMIEHE yuEuME, BOTOpAR  HBAASTCA  oDpaTHON K gyMEOEE Vv = clgx,
HAILIBASTCA d’FPﬁIﬂi‘HﬂHEEHII‘D.H H oOOIMAYMaSTCE 2 H.I'EGIF X
ApPETAHTEHS PYRKIMA.  KOTOpAA  ABAALTCA  odpaTHoill K $yHKUME @y = 1gx.
HAIMIBACTCH  APNIIOHIENCOM 1 ODOIMAMACTC ) = arcig X
ApEKOCHMYC HHCIA @ Apxrocurycon  wucig . Tae |a/M ], HAWBAeTCA  TaKoe WHEIO W3

orpeskn [0: M|, kocmHve koTOporo poBeH o

|oa

ApPENOTANTEHC HC-

dpmmnaﬁ'eumu RiCIa 0 MAOTRIEACTCH TaKog
mtepmaia  (0; T, wotamrémc wotoporo paEed a

HHEI0 i3

APECHHYC uHEIA a Apveumyeon  wneta a. tae |alM ], sasueaster  Taxos wHCA0 My
iR
HNCIOBOD  OTPEIkA [FE=_2{| CHHYS KOTOPOrD paBed 4.
APHIEHI:HG HHCIA a .-'!FWJ'EH.;'.'-E'HEMI RNCTa F HATEIBACTCH TakoS SHCTIC M3 TTHOTFOEOTR

IHTEPRATN [-g:;]. TAHTEHS KOTOPOTG pPOABSH A

Apwdymkiies DyMEm,  KOTOpME  ARAAMOTER OOpATMBIMH K TpUTOMO-
METPHHCCKHM GYHKIHAM. HAIMBAIOT  OODGMINSIMU  HPU2ONO-
VERIPUYECKILMI  EVHRIIAYMY,  WTH Kpyviogniul  @yNNyMANE, BRI
APREYHRYIAML,

ACHMITOTA Mpavas @ HAIMBACTCR GCIMRINOOT xpusofl.  (Zpaguna
gnunyuy ), econ Towka M, cuemasce Bloms  rpadmea aTod

VHELNH, YIATHECTCE B DCCKOHSMHOCTS.
NpAMofl g CTPEMHICE K HYMHO.

4 PEcCTOAHAS - OT H&S OO0

BeckoHewHo  GoTIRIIAR

OyrkunA  y = fix) HIsKBACTCA  Jecxomewwo  Goswofl TIPH X = 4

fryHEA (x— =) ecom  lim flx)= =
=il
(r=v=]}
Bimonmaanmnle Kosdduumentit C:p dopayte Guuoma Helotoma  HaMBasores
koadubnen T OUNOMUATENBIVMN  Nosghdiuyuenna.
BatmoruaasHet Bunoniaisasi FANCHOM pasnpedetenis SHEKDEmIRGE
AR PHEH‘J&E:II&HHH ﬁ_ﬂ“{ﬂﬂﬁﬂﬁ SETHYEH B HAIBBASTCA Pﬂﬂﬁpmm “‘Fﬂmﬂﬂ‘
AncKpeTHoll Tedfl. onpezeamenmoe cpopuyaeli  Bepayzam
COVIniiHON  BCTHINHE
Brammuo-oopatane Eenm v = $ix) — dyuruns, obpathas $ymxmmm v = fix), 10
fovHEIHE roBopaT. vro dymknm V= fix)n y = ¢{.r]mmm:rm—nﬁpamum.
Brmyrmag sRepx Onddepenumpyenas dyHxnmg  HaImBAcTCA  SEINTON  edepx
drvHRR Ha BHTepBale X, ecam ee rpadme  pacnosToMeH  He  BelOe
Encateandodi K MéMy B m000il Totuke HETEpBaga XD
Bunyenas Ban3 Nnddepenmpyeras VHKINE  HAIEIBACTCA  GRUVKION  BHNT
frvHEINR Ha WNATepBaze X, ecom ee rpadHE  pacmoToMKEH | HE HEXS
kacatelsHoll K Heamy B awdofl Touke uHTeppama X

Bemyenag  dyeExuma

Bemyvemyee  EBepX VHELNE WACTO HAIMBAKT  SuIHVEION,
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fpodatscenne

Borwyraa  dyaxma

Brimykayre  BHWS BYHELNG  YASTO HAIMBAKT  ecesxymiol

Bropas npomisogsas

Bmﬂp&.l’i HpoUsecINOn él'u:-::;uu !, =ﬁ".‘rj MAIHBRSTCA

. . npos-
BOJHAR OT MpoHIBOIMON f‘(.t]l M DO0IHANAKT f' [x7

Tapnommneckne
KOTeDaMiy

wporasnl  fir) = Acos(Wr =

Adsickenna,  KOTOPHE  ONHCHBAKTCR
$). wonmmatoTea  capuonnYecKuMy

+ &) nm fiy) = Asin{ @ ;-
NOTEOTHURAN
A pasmBaeT  auwninipdeld  kotedawull |, W — waomomodl  woieda-

wpft . ¢ — mav amsel  Pazefi xotedanud

Mepnog  dyvmsamit (e} = Acos{ @+ @) n fir) = Asin{ @D+ @)
27

paBmeiil ., MAIMBANT  MEPUOGOM  JAPVMORUYECKOI0  KRIEGGNIA,
Feomerphuecuni Feavempuvecsu JaNoHOM  pacnpedetesun SucKpemHed
IAKOH pachpeleteHHA | oTiwafiNOf  deluNhNk  MAIMIBASTCE  pachpexenéMme BepoaT-
aMCKpLTHON uoctell, ompeaenmemos dopuyrolt P(Y = k) = g 'p, rae »

CTyMafHON  BeIHTHHEL

EXFEICM HEIABHCHAMOM QONRTE {I{'E:I'I'EIEHI!I'IJ E“'EIEEI'[IIC A NoIBATCA
¢ BEPOATHOCTERY P, 0 ¢ BEPOATHOCTEIO § — HE NOABHTCA.  OMET

U-I';I.'IMTIIHH#J‘ SOKAHMABASTCR. BOCAA  cobmITIE A OOABHICA B
k-om onmure (mennrram).
THnEpreoseTpit- Ttinepeecemplivecsiin JAKONGN  PAcHPeeTeHiA ANCKpenired
géckifl  JaKoM
pACTIpeTe TeHIA CIvNaliNol  SEInduMBl HATBIBACTCR PACHpenisusine. ~BEpoxr.
AerpeTHol moctell, onpeaeimesoce  dopayaoli Pl mmim XM g
cTyuaiinoil  BeTITIEML ;r
N — oDimes WHCTI0 ITEMCHIOR HekoTopofi  coBoxynmEocTH M —

HH S0 RISMCHTOBE - 3T ED'HEE_‘;’"HEEH:.
cBOMCTBOM; # — MNCID FICMCHTOB, BHOpaHHEX Hayraz m3 N
WEMEHTOB: m — WHETO IEMEHTOB, OOTAJAROMINK  HeKOTOPBIM
cooficTRoM  CpeiH BROPAHHMR 1 SIEMEHTOD,

ﬂ-ﬁ.‘l:liﬂlﬂm H:mTﬂlJI:I!I

Muctorpasma

Momaman  aummA, npoXoIAWaE Wepes ToukM (¥, p). aGcuHcH

PRCIIpEIeaeHIER BOTOPBIX ABTAWTCA FHASEHILAL CoTyeAfHoi BETTHEEET !
Xyn lae X o X oo B UDIHEATH — HX BEPOATHOCTAMIL B, [,
v+ P BASBIBACTCA  WHOSOVIQIGHLNGM  pacHpederenus ., A
COOTBETCTEYIOMIAR ricToTpasya —  Ziiomospassicdl  pachpe-
T I,

Aducrpetnas Cavualinele BeTIMTHHE, NPHHEMAOMNE  TOTEED OTICTBHBE IJPVT

{npepuBrag) OT JIpyra 3SHONCSHHA., HAIMDAKTON OJECKpemmelyMi  (Npepbavstin )

A fiHAR  BeTHYHHA

COVHEURLLUN S TUYIHAY,

duenepens duenepenet  Dix)  ducwpemnofi  onvvafxofd  Sewwnnw X
HAIBMEBACTCA  MATEMATHWCCROS  OMNIAHNC KBAZPATA  OTKIOHCHNA
f‘.‘I}"TErIH.ﬂﬁ l:.‘I'.H‘IHHI:I_' OT && MATEMATHYECKOTR COR L TTAMITA, L &
DX = M{(X-M{X)").

Adnddeperunporanne [powece meMmBcIsHMR  npomiBozHoll  HAIMBAeTCR  Adughdepen-
I{HF-E&D’H!H'EH.

Ouddepenunpyenan DVHENNIO.  HMEHMYIo  KOHSIHVIO  ApoMIsoaMyie b JaHHod

{VHKINA B TOWKE

TOMRS. HAIHEBAKT dupdeperyupredod g smoldl moyxe.

Juddepenumpyenas
dymruma  na
MHOECCOTES

Ecmn  yHEUHA  HMEET KOMSHHYI MNpPOMIBOIMYH: B EM&EIofN
TOUKS MHOGKESTBA. TO TOBOPAT. uTe oHa Jndvpepenumpyessa Ha
AHOECOLTEC.
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Hpadotxceniie

Apodro-mHaeliHAL Jpotuo-iuneinod  @ywxyued HBMBICTCT  PYHKUNT  BHIA
dyeRuna ax + b

o # 0, ad = be

+d

Fomonratapia COTETE  MATEMATHEN, & KOTopofi  HRMART  KoMOHHOTOpPHBIE

TN, HATMBASTCA xaMOHRAMOPEKOL,
Komonnatopusic 3azami, B KOTOPMX M3 JICMCHTOE  HCKOTOPOTC  KOHCWHOIO
3ATATH MHMESCTEA 10 HCKOTOPEIM NPABHTAM JOCTABIAIOTCE  PARIHGHEC

ROMONHATIH ATHX  XICMCHTOEB
HEREAKTOR mtrﬁnuamapnhmu

H NoJCMHATHIBACTCE
AN,

I mmeao,

Fopens  uMorowIeHa

Treno x, HAIKMBACTCA Mopweu Mnozoulesa Pix), ecam npr x =X,
sHaUeHHE MHOrowieHa FPfx) paeHo 0,

Eoprem zmmm

Kopmexcauu diumer k HAITMBAKTCE  YNOPEICYSHHEIE HADOpPHI M3
k 3mevenToR.

Epirtueckns TOMKH Tourn x,. B KOTOPH X MPON3BOIHAR _,r“ lx,) paBHA HYTE HIN He
CYMECTEYET, HAIMBANTCA KPUMUMECKLMN  IHONMAU.

HMenwtit npenen Eenn  wmene A4, ects npeaea dymkmm  p =fix)  apn x,

@mmm CTpeMAieMcH K HHCTY o4 TaK, Yo X [pIHRAMAcT TOARKD
FHATSHIEE, MEHBINS  HHSTA o, TO THEIC .-:Ilﬂaimam il A
npedeton  gyneyun  y =ffx) B TouKe a.

JiHpa  koTAHreMCoR [Mpaseyro  § MasmBaroT Jusued  KOMOHIENCOS.

JuHaE TaMrescon

i
Mamemseyr  drymsogng InaneHe drynrmn B TOUKE  MAKCHMYMA HA3KIBASTCA

MEKELADMOM VKL

MaresaTieckoe
OMRILTIAHNS

Oax cryuaiiuod Dtekperioli  pemrMHEN X, WO0HHOT  SHASCHIUDMG
Xy i X g X, I COOTBETCTEVIOMIMMM  STHM  SHXICHHD!
BEPOATHOCTAMH  Pp. P P Py [, MATEMITIMECKEM  OUILTAHMEM
MY). HROMBASICA  FRONEHNE CUMME  NpOWSeedenull FRaverud
cowadsod  geruvynme X HD COOTBETCTBYHMNNE  9THM  SHOTCHIAM
Bposmioim, Te MWW= x prx.opt Ty p

=18




fpodatscenne

Musmnays  dysKmm InmeHile dvyELI B TOUMKE  MUHHNMYMA HASHIBASTER
AMUHNADDIGM VMK,

Muorosten Muozouzenon  HAIMDASTCE . CVAINE OINOHISHGE |

Muorowten Muscoutenon  cmaHdapmuoze  duda  HAIMBAKGT  MHOTOWICH,

CTAHIAPTHOTO  BiLIA COCTORINNL M3 OIHOWISHOR CTAMIAPTHOrG DD, woTopsifi  He
HMeeT MOZOOHB! ¥ WICHOE

Muorowezen  crenemn #n | Muozowtenon CINENEHN M oM NEPEMEMNOSD X MAIKBASTCR
aNrcOpAaHMecKOe BHPIECHNE  BHIAL  a,T ax T oAt

+ a.x", [ — UeI0e HEOTPHUATETEHOE
moone uncia, mpmaesm g, = 0.
JeoDoe SHCTO HATKEAIGT MHOSOHIEHON

SLRICTO. Lr PR ﬂ]- ﬂ:l T

My Tesod  CRIEMENIL

Moaa Modod ducxpemroll emyugiixofl  SelunuME HAIHEBASTOR  SHA-
MeHHE IMCRPeTHON  CTvaaiiHol  BETIMHHEL —BEpOATHOCTE - EOTOpOd
HANOOTBINAR |

Hantoaemee 3masemne | Haudoismuy  wwavenued  dawsgin v = f{x) ma nponesmyrtee X

iy KL MATMEBAIOT Takoe Imasewste  fix ) wro am® medore x E X ¥ f-_'u::,
cnpaseiinso  mepasemcteo  fiy ) M flx )

Hanvensmes Hauswensigun  snavewwem  gowsyuy v = fix) ma nposesyTse

IHMeHNe  gvHELID

A HAasEBACT  Takoe 3HAMeHNe  flx ) uUTO JaR awoore x € X
x #x, copasezameo  mepasence  flx) | flx )

Henpepninsas Caywaifinkie  BEIWMHHEL, — BOIMOMHBIC  SHANCHIS  KOTOPKIX
CTyWARHAR BOWIHA | HEMPCPHIBHO  SAMNGIHAKT  HCROTOPRIl  MHTCPBAT.  HASKIBAKTCA
HETELle LA L C'.i:ﬁ"!ﬂﬂ'ﬂbi‘.‘l-l’“ EETN N LN
HempepmBHoCTE ynkuna  y = f(x) nenpepsiBMa B Towke x = x,, cenw  lim
fYHKUIM B TOUKS X=X
Sx)= flxg)
B npornemoM  ciyuae romopar,  wro dymkmms v o= fx) mMeer
paspeia B TOMKE X = Z'I.'u.
HenpepunocTs Ecam VHKIHME HEOPSPMEHMA  BO BCEX TOWKAX OPOMEHRYTKA  TO
vy HKLIN OHA HASHBACTCA  HENPEPBIEHOH  HA HHOM  NPOMENIINRE,

Ooparnas  gyeruns

Myers dymsuns v = f{x) onpezenena Ha muokecTRe D, aF —
MHOWECTRO e 3HavweHnil, Oopatsar dyHKINE Mo OTHOmWEHHMIO K

pyuemin y = fly ) — o710 dymkuns  y = gy ). ¥oTopas onpedeTeHa

Ha umEomsoTEe E o xamiomy Vv € E cTaBHT B COOTBETCTRIE  TAKOE
wanene x € D uro fix)= p
Ogmopoanoe YpapxeHite. ¥ KOTOpOrO  SHOMeHHE  CYMMBI  BOKAzaTexci
TPHIOHOMETPHHECKDE CTemeHelf MpH SINY B COEY Y BCeX WICHOR B ero JeBOfl WACTH
YpaBHeHite OIMMAKOBA., A MpaBa®  =HacTh pasma 0. MaIumasTeR  odnopodMeLM
MPUIOMOMENMPUYECKIL]  APAENENNEN  OTHOCHTEIBHO SINXY M SOSX.
OaHopoIHEI Cduopoduey MMoZONIENoM  HAEBACTCA  MHOIOWISH, ¥ BLeX
MHOTOSETEH FUTEHDE BOTOpOT SHAYCHHC CYRIMED moxasaTenci CTeMEHER
EMNOTZAINX B HoTO NEpecHHERIK I;_HﬁHTHECTI'EH I':l GIHHAKOES
OkpecTHOCTE  TOHKE CpecHOERTBI IR HAILIBASTCH moboit HHTepBAlL
COTCPEALNIT 3TV TOWEY.




Hpodaiwcenue

CMBEIOHEHAE
cayuaiinoll  BCTHYHHED

PasHocTs MedIy oTvuaiigofi semmmmoil X 0 €6 MATSMATIECKHM
ommzammes X — M (X) nammmacTex  ommiomesuen  cneNaflsod
AEIUNHE.

[NepecTanopkaMm
HE B 3IEMEHTOR Oe3
HOETOpEHnit

VOopaaoucHHEIE  MHORCSCTBA, COTCPHRAMIAE Boc 1 WICMEHTOB
MHomeeTBA 4 = fY. X ... X, | HASBIBAKOTCH  MEPECHanOSRIUN
HE M ATEMENmOE  Ge3 Mosmopenudl,

[Mpamino
OponsbeIeHIA

Ecom amemeRT rEX MOKHO BROPATE M CMOCODAMH, A ATEMEHT

VEY Moo smbpate k chocodasil To mapy Yt B ) MOEHO
BHIOpaTE M K CTIOCODAMIL

TpaBsnmo  cVMsB

Eerm umomecTea U H ¥ He NHMEHOT OO0 x JTCMEHTOD H
MHOESCIES L\ COQSPWENT g JICMEHTOR. 4 MHOESCIBO § COISPENT
baaesenton, To obuemuMende amomectn X n ¥ comepmur (a -+ b)
ATEMEHTOR:

Eemm mmomectea X o F nMen0T ¢ 00MHX AIeMeHTOR H MHOKECTRO
X comepsHT @ IIeMeHTOB, & MHOReCTEO [ cozepsmTr b
AIEMENTOB, T obbealHeHie MuoxecTs X u ¥ conepwut (a+ b)—
¢ AIEMEHTOR.

Opyvraa  QopuMyTHPOBKA MPABATA  CYMMED

Ecan ameMedT a2€4 MOEHO BROPATH m CMOSOOAMH, 0 TEMEHT
HER mOmMO BROPATL 1 CIIOCODAMI, MpIEenM MMomecTsa A u B
He HAMEWIOT ODIIH X MISMENTOB, TO BMOPATH OJNH HEMEHT "o HIH
b somMe m = n CMOCOOAMH.

[Mpeaet drymxumm

Mpederan  d@vesyun v = f(x) opu X, CTpeMAWEMEE K HHETY
HAIMBACTCA Takoe wHeIo A, ecam 114 modore wmeta E=0 momHo
yiazate Takoe 0RO, wro aum ardore x S4, YIOBACTBOPAIOWIETO
HepaBeneTho 0 <ix—g [< 0, PHNOTHEETEE  HEPOBLHLTRO x) -
—Al< €

[Mpapatmesse Mpupaijenuen  apawegnma  1a dowcgun v = fix)  HassipacTen
APryAICHTA THAYSHIE PAEHOCTE ABV X SHATCHHT HFI’}".'!I#H‘II] H3 obmTacTh
onpeXeienia  YToil ML
[pupamreHe Mpupangenten  @ynsifin ¥ = fix) AaMBASTCR  IHAUSHNE
dryurmm PASHOCTH COOTBETCTBYROINMX  JByX IHodeHnfl  dyHkimm i3 ee
oDIacTH (MHOGECTBA)  IHaTEHHiT,
Mpoirspoamas Mpouseodnoli  dnmxyun B Touke X HAYMBACTCA mpeasn
dvHEmNG B Touke T, | OTHOMCHNMA MNPHPAMSHHA  $YHEMNN K OpHpAIeHine €€ apry-
MEHTA OpH CTPEMISHHH NPHPAIISHHA & APTYMESHTA K HYIW, ©CIH
Takopofi mpeTen cymIecTEVET!
Ay flzg + Ax) - flxg)
Food= s = % & -
Mpouspeasune Hpoussedennen coommnin A4 n B HaieiBacTcH COOBLITHE,
COOLIT il COCTONIMES  §11 DoeX WISMEMTAPHRIX  coOmTmil, FpPEMALTeHAITIR

OIHoBpeMeHHOo cobMTHAM A H B. OdosHagaerca: AB

Pazuemennn  Des
HOBTOpPEHRTT

Pazveupenusm g3 mosmoapesil HI M ATesMeMToBR 0o &
HAIRIBAKTCA ATIOPAJOTSHHELS MHOMCCTER m3 k ATERCHTOHE.
BHOPAHHBIX M3 MHOGHECTBA, COJCPWAMETO i NTCMEHTOB.

220




Hpodoiwcenie
—

Pasemenns ¢ Pazuewenthsitn. € Nofmopentgse W3 4 WIEMEHToR mo k|
MOBTOPEHILTI HASHBAKTCA  KOPTERN JTHHE £, COCTARIEHHHE NI YIEMEHTOB
MHCKECTEA L, COTCPEAWIETD B ATEMEHTOR.
Packprrtite Brrmtcaenne mpedeion iyMELGNL.  OpEacTARTANOIOHX cotof
HEOMpeIeTeHNOSTEH = 0. e
HEOMPEISTEHROCTI  BilIR =17 E:— AP X — a4 gm X =%
i
HAIBIBAETCR  POCKPRIMuey  heonpederennocmei,
Pacmpeaeacme MepemicicHie . BORMOKHEIX  3HANCHNA  Coywaiiholl  semrmms
CAYTARNHON BeIHUHHE W BEX BCPOATHOCTEH HAIWEBACICA  PAcCHPeOCICHNE  cTyvaiMon
EETHYLNEL
PacTikeHne BIOTE Ecan woopampatel  Tower A(x: yoh Bilxg:y ) Clxs vy nd (xg !
oclt Ch B @ pas av.h By o(xgay, ) © (¥, av.) chasalil  TaKiM  COOTHOMEHIEM,
To rosopar. wre Toukmt Alxg ¥go) B (x ¥ Clx.: v,) nepexoaat
oo Afrx: av.) By (xpoavy) € (riiavoraea > 1 o8
pEIyIETATE  pacTTAe HEE BIoas oo Ch B g pa:.
Pactmwenne BIOmR Econ woopaima T Towek Afx i voh Blriv) Clx,:v.) md fax
/|
oEH i ¥e)o Bilax o vy) Cilax o0 Vi) ¢BASAHB  TAKAM  COOTHOHIGHHEM. TO |

ropopar. wro Toumm Alx . vk Bilx,ov,) Cxs y.) nepéxoasr a
vouse A (av v,), Bfax: v} Clax,: v,) rae a >l 8 peayasrare

PACTRACHNA  BIQTE OCH th B a [ LHES

Ecan  woopansatet  Towek A {r, y.b oA dxl y,) chBAsaHb

CODTHMOmMEMHEM y, = V. ¥, = ax. rac 0= g=1 10 ropopar

aro Touka A (% _|.'=} fe pEXOIHT B TOUKY ,.-I,:{,'u;a: _1,',=]| B pesyALTATE

pacTRwcHHE BIoas ocH Ox B L] pai, rac 0 < a= I

Paa pacnpeieremnn

i
Tadommua, £ie DEPedicIeHBl  BOIMOKMBIE  (PASTNYHBIE] IMAMSHHEA
Xyr Xawowne X CAYHARHON BOTHTHHE! Y © CODTBCTCTBYRINHMH  AM
BEPOATHOCTHME B, fh. -0 P, HA3BIBASTCA  padou pachpedeilenia

ducspemped  envwainel  SeTnyunRe: A

CigaTiie  a3ocTe oo O

Ecan soopamsater  Towex A(xq: vah Bl ygh CQlxgs pa) # A fax .
Vel Bylax i yh Clars: v.) cBAMHE  TAKHM  COOTHOMSHIEM,
T0 TOBGPAT. wT0 Toukm A (av . ¥, H.lax ¥ Cilax.. ¥}
mepexoint B Toukm Ay, v ) Blx;: y) Clx. y.b b pesyastare
CHATHA Ba0Ts ocH O B g pas. rae g = 1.

Ecan  sOopIMHATHM  TOSEK .ﬂlf{ra: Yol woAx ¥} ceasanb
COOTHOWIEHHEM ¥, = Vi x, = ar, rae 0 < g=< |, 70 ropopar,
uro Todka Al (x. Vo) mepexoant B TOMKY A (v, V,} B pesyabTaTe

1

cHaTHE pIoTe oce O B — pas.
i

CaaTie

tl-l"l‘.li
tll:ll

EJOTE  OCH {}:,

Ecan woopammarer  Tomer Alx.: y.h Bl w) Clxa vl w4,
(xp: avy) By {xs @y b € (x;0 a@v,) cBE3aNm  COOTHOMICHHEM, TO
ropopat, uwro Touxm A4 (x. v.b B (x,;: ») Clx,0 ¥,) nepexoast

Borodr Ay (x5 av,) By (xpah Clxsavs) e 0<a<la

PesyABTATE  CEATHA BIOTE ocn Ch B - pa3
a




Hpodaiwcenue

CinngeTpimecrmii
MHOTOUICH

Muorommer oT x W ¥ HASKBACTCR ClMWEMPRHYeCcNLY |, ST TPH
FAMEHE x HA v, @ v HA X OH CTAOHOBWTCE TOMICCTRCHHO  DABHEIM
AAHHOMY  RIHOTOUICHY.

et piries ki
SIHOTOTIEH
{BOSBPATHEIN]

Mnorowten nm-ofi <TeneHn < oJHOM mepemeHMofl, B ROTOpPOM
roadepIUINeHTH PAEHOYIATGHHMX  OT KOHUOB SISHOB  PABHM.
HASKIBAETCA CHALMEHEHYECRIAM simo2oueRar  (MHOTIA  TaKme
MHOTOWISHN  HAKBANKT  SOIEDMHBIMN L

CrupieTpirieckoe

Vpapmemuie w-off cTemeMn < ofMoOfl MepeMeHMOfl, B EOTOpOM

YPABHSHaS m!d}tﬁ:mumlﬂm PABHOY IAGeNHEIX o7 KOoMUIOB HOISHOE  pABMBL
HAIWBACTER  CHMAMEMPUYECKUM  VDasHEHiE, |
Cunyconaa Tpadome dyexumm v = sy W ) = ¢05X HASKBACTCA  CURVCOUOOH

Caosenan  yHkuns

Croxcxofll  gvwsyueil (HIH  xosuosuyyuen |, WIN  cyHephosuyued
dnwxyui ) of x Mazmmactes  doymmuns v = flg{x)). rac =
dymkume v = fix) BMecTo apryMeNTa X HCOOAMIVETCA  Ipyras

dyuxums § = gix).

Cavaafisng  BeIYIHA

CONalings seluyiMd — 2T0 BeINUHHA, KOTOPAR  TPHHEMAST
B PE3VORTATE  ONBITA OIHO M3 MHOKECTEA  IHAMCHWE, npaueM
MOFEICHIE TOTO HIH NHOMO SHAYMCHHR 370 BETIMIHE.  J0 ©C
HIMEPCHRA  HSOBREIR  TOMHO DREICEAIATE.

Coustanna oe3
noBTopenii

Covemanuen €3 nosmopenuil 45 7 MIEMEHTOR A0 k MAIBIBASTCH
MOIMHESRSCTRG, COodcpianiies k  aIeMeHTOD MHOHEeCTEA,
COCTORNETD M3 M AIEMEHTOD,

CovdeTaHng ¢
HD-E‘.I.‘!ZIPE;H!!.‘HIIII

Covermanueu oSG R EN s 3 INCMCHTOR  PasTHMHLIX
THIIGE N0 £ HATKBAKTCE HX HEVTIOPAJOMCHHEIE — HAOOPR W3 K
WTEMESHTOB, OTIHYANINECE  IPYT OT APYTA TOAEKD KOTHTCCTEOM
ATEMEMTOB  XOTA OBl OJHOIO THOA.

CTamioHapHas TouKa

Cmaytonapnofl  moyxeld  HAIMBASTCA TAKAR TOUEM X .. B RoTopod
NPONBOIHAR  PABHA HYTO: _r{x:,} = 1.

ﬁ:l’l.'.‘.‘ll'& MHOTOWICHA

CHienensy MMOMOHIENS CHandapIINOZo duda HAIRIBASTCR
HﬂJ{EH:I-JﬁlIZIEH CTENEHE nI E-ICH:’H-:ﬁ BXOTAINTHX B HEMD
OIHOMIICHOR.

CremeHb oIHOLTEHN

Cmenenprd  odyowlens HIIMBASTEA  IHAYEHNE  CVMMB  MOEAsA-
Temeil cTemeHell BNOIAUNIN B HEro MepeMeHHBIN (HeHIBECTHMX).

Cyuma  cobeITHi

Cywveuofl cofbimui A u B MashiBacTcs  <OOMITHE, COCTORMISE I3
BCEX TEMCHTAPHBIX  COOBITHEE, MPHHATICHALINX  OJHOMY 13
coosrTiit 4 e B, Odommagaerca: 4 < B

Tanrenconaa

Tpadmx  dymanm  y = tgx WasHIBACTCA  Manzencoudoil.

Tosea  arakcHMYME

fymkunH

Touxa a Masmmaerc®  mowsod waxcuwwma  domsyun y o= fix )
SCIH CHIEECTEVET Takad OKpSCTHOCTE TOSEH X ™4, 49T0 408 BCEX
X, XTauy atod OEPScTHOCSTH  TOUKH O BLIMCTHACTCA  HepaloncTRo

fix) = fla).

Tommka  ammmyMa

Touka o masmeaeTca mowwoll uumonma  g@oymsyun ¥ = flxl
CEIH CYLECCTEVET TAKAR OKPECTHOCTE TOMEH X=a, ST0 418 BoeX
X. xFa w3 310fl OKPECTHOCTH  TOMKH o BEIMOAHASTCA  HEPABSHCTRO

£ (x) = fla)




Hpodoiwcenie

Touka mnepernda

Touka M rpadmxa dyHEINR  HasuBacTCA Moyl mepesuda |
SO B JOCTATOWHO  Manoll  oxpecTHooTH  Touxm M KpuBaA
PACHONOGRCHA M0 00¢ CTOPOHE! OT KACATETEHOIl, mNpoBcIeHHON K
rpaduey  GVHELHE B 3Toll Towke,

Touxn paspusa

Myers dwmxuma 3 = fix) umeer papuie B Touks ¢ abcumccod

x, Toraa:
— SCTH XOTH OBl OZNH HI GIHOCTOPOHHMX  Hpedeion lim f{x)
X =rxg =0
wm WM f(X) Gecpomewen, To ropoparn uto X, €CTh MONKa
sy +0
paspwea - 11 poda;

— SCTH  o0A ITH  Mpeend  KOHEYHM M PASTIMHEL, T X,
HRIMBASTEA  Mownol  paspeiga | peda (exavox ).

Tomxa YETPaHIMOTO
paspeisa

Rea _!!:;l_nﬂr:: r—E.Fm”x] = b, mmbo f(x,) # b, mibo

Sflx ) He cymiecTayer, To x, HAIBIBASICR  MHOYNON  FONIPMINIMOSD
PaspLisa.

Towxn IKCTPEMYMA
drvHRLI

Toukn  MARCHMYMA 0 MIHHMYMA — HAIKEIHOTCR PRONKANL
SNCHpEMYME @R

TF-II!'IJHEH'.‘.IPHH'EE | Tl
HepaBcHITED

TF{ME‘I[-E‘PHFHHM‘[L‘H HEMISER CINaANE HAZRIBAETCA Hcpa-
BEHCTRG. COJEpiEalmcs HEMTARSCTHOE (ﬂﬂpﬂ”d]ﬂﬁ'ﬁj TOIBKD MmoJ

IHAKOM  TRHIOMOMETPHHMECEOR dymxanu.

TpHroHoMeTpHTCS KOS
YpABHEHIE

Tp.uedumremparum:amr JagMeHudu HIIBIBASTCH YVpabHSHIC,
Colepirnliice  HEHIBECTHOE l:_l'lEpt.'.-Hfl.'Hj."Iﬂ':l TOORED  MOd  FHAKOGA

TPHTOHOMETPHMECKIK dwHEmmI,

VeqoBHAR BepOATHOCTE

Veroewas gepominsocnis  — BEpOATHOCTE  OJHOIO COOBITHR TpH
YVCIOBHH, 910 Jpyroe  <OOBTHE Yiwe mpomsomto.  Vetoswod
sepogmnocmee A4 npu volosun B (amazorwsmo B onpn veaommn
A) HIIMBARTEE  OTHOLIEMHE HHCTA NISMESHTAPHWX  coOnITiil,
OIAONPHATCTEY RN CODEITHED AF. K WMHCTY ATcMCHTAPHRIX
COOMTHIL.  GIATOMpPILETCTEYEMIIINY coOBITHED B [aHATOTHYHO
coomTIe AL

DOPMYIM  BHHOMA DopuyT (1) 0 (2) HMBa0Ics  Hopnaavy  usova Hewomowna .
Hetotona: i i m{n -1} 3
- R & G W, 5 B a1 o Jepe dn ety SHTO O
L #(n—1) 'n-‘;t":ﬂ— k"'}jﬂkxu-k.. i (1)
{x.__ﬂ_Ju=cﬂ3_ﬂt-_xq_C:_ﬂl_ru-l e : ﬂEI._l"".... _C:_ﬂ.l};
xxu-l____.,.. f_*t'a""j-xj‘l:‘:'ﬂ'"-x:'- {l}l
Mnezosan  dynrus Hnrrosof  dguwsyneid ¢ odtocmse  onpedetenus D owaskmaeton

COOTRETCTRHS, 0PN KOTOpOM KAEIOMY HHCTY X 03 MHOESCTBEA b
COMOCTARTIASTCE [0 HeROTOPOALY NOpaBilay SAONHSTBEHHOS  MECTIO
M BIBNCHIDEE 0T X

Ynewsr MHOTOWIeHA

Hoemaun  uHOZONIENO HAKBAOTCE BCe OJHOGTEHM,  BXOIRMNE
B MHONOSLICH.

FRCTpeMyMbE

FHavenis  GyHKIN B OTOMMA X MAKCHMVMS  § MEHEMVMA  dyHK-
WHH HAMBIBARDTCA  Se INCRPeIn L,

[ B¥]
)
i
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YopakHenHs 118 ODOBTOpPeHHN KYpca adreopel 7—9 EIaccos

% ‘“;‘ﬁb-ﬂ:q*‘a-’:l ";;"’-3) z‘:‘_’:"’ 40 5 3 64+ 2Ty + 6 82
31) {-2 3} 2) {-8: 2 ].J“*'E—} ) (-3 -7 4% 5}1 i Ji'] o o

3.5) {4 =3 1: 2% 6) [=T: 2} 4 1) (=5 =3] U {130 [2 +=) 2) (- 5] U [—: l.ﬁ]:

LT, _2} [E“:rm]l

) (=3: =1.8] UH=I; 3). & 1) (== =3] U [6: + oo} 2) (=0 =3.4] U [1: = 90) 3) (=0o} = %} (2,54 ).

3) (2 4] U {25): 4) (~2: 8) U (=2 1) W (L +=); 5]'(

6. 1) %21k D & 485 15 6) 10, 7. 1) = 3 25 3 3) —dp 4) = 11;.6)0; 6) - &5
3. 1) {5 12), (4 30 D) {(=6: =22 (3 8 3 {5 D 2 -0): O=T: 1) 1: 7).
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a la-f 37 2 3105 -1
cos o= 8 :¢95ﬂ='“§-1lgﬂ=-‘[;r-ﬁi cosia + P} = T sin @ = ) =

] ==

=3ﬁ'\’t1_5;tmu+ﬁ}=3ﬁ+ﬂ 42 + /195
=

A T
m'ﬁ'cmu_ﬁF 56 ﬁil"ﬂl‘lﬁ:l:m‘tﬂ

615712 . 2.5 _¢ 543 .
Plm————— 6. 1) N2 8) e 45 2, AT L) — coslls 2 —ctg 200 3) sin O 4) 12 fa,
42 + f195 3 18 > "

49, 17 =1z 23 3; 3} 4: 4) =2 a0 51, 1) 36 moum o 54 acaoms 2) or 600 a g0 1400w
3} awoooe amsserme of 18 aammm o 90 apaorm; 4) * 9 amm; 5) 21 maree 33 10 c.

Kowwewmapuy,  ITpn oTBeTe HA NepBSl BONPOC 9TOr0 3aJAHHA HAZO Nepeiitn oT ean-
HIUM  ITHHL 803 B SOHTHMSTPAX K METPHAL.  3aTed — K OIMSPSHHEG  CROPOCTH B METpEX
B MHMYTY. 0 TAK&E HCOOILIOBATE  JHAMHA 0o diEEmKe o JOTHNECKN OUSHMHBATE HCHIHCHHYRO
CHTYALIK.

g oTBeTA Ha Bampac 2 CASIVET {rﬁp:\rll'lla- BHIMAHIE Hi TEKST SLI0HIEA,  O0SaheHHO
cone CEOIMOEHO . T8 OpsacTapiTs. Kak  MOCYT mpodEnBeTl.  Yuamuscs  OTHOCHTSIRHO
meoabl.  Tak, Omgac ®H Afiryas MOryT EHTE HA 0JHO yWILUE 00 OIHY HIH PAIHBc CTOPOHEL
o7 MIROTR, 9, BOIMoWHO, AfryTs ®HBST 0 Ha JpyToil yame, mapatieTeHoll W MepricH-
JHEKYIRPHON  OTHOCHTEMBMO YiIMusL ric semset Olaac, T B KAKOH-T0  TOMKE OKPYEMOCTH
paanyca 4008 H ¢ UCHTPOM B MeCTe PACHOTOHKCHHE  IDKOTEL

Adna OTBETA Ha BOnpaC 3 YUHCHITE  JOMkeH SHATE, K&K BEMEHCTASTCA  CROPOLTH COUTHEEE I
OOHOr0 TE1a N0 OTHOLECSMEEY K JpYTosly., [pitdsy Hefcdkilonats IHOMHMA MY 1#"'5“!02}1: no TeAe
“BexTopel’. 0 TAGHE NOMHMATE, KAk MoryT nmpokpsats  Omeac w Afirys.

JnE oTBeTa Ha BOTIpOC 4 HAZO HANTH BpeMA. KOTOpoc moTpedyercs  Adfimyas  n Omeacy.

; 1
qIOOnD OpHitTH B omeeTy.  Tipedes  AfDYTs  SaTpaTHT 115 sH. Oskac = 19 smA. 3HamT

Afiryas BCErIa MPHXOINT B WEOTY paHbde OUDBEACA 1. CTEIORATETRHO, BpeMa IIX BOTpes
qan — = 10y mn,
bonee choommmii ponpoc 5. [Jna oTeera Hago pemmTE ODPATHYIO 3aJATV.
Omaac Joo%eH ﬂp"ﬁl’ll B IEQTY HE McHeS WEM WEpEl Il suHH nocte BRXO-
1
az w3 Joma, Jorga <ro CKOPOCTE JOMKHR OHTE HE McHES llaal.MHH_ T ¢ 33 10 ¢
91 1520

OH AGMRSH CPOXOMEIS pacoronmme =151 M, mm =5 =21 maros aumecro 12,

CaegopaTensHo. WTo0OK Opniitn B meomy paHeme  Afiryas, Onmac JomwmeH  Mpoge-

AT 2T0 paccTomkme. genas X1 mar 3a 10 o 52, 1) 3 ww'm; 2) 3 wm 3) LSwwm

53 -1y 525 s XY 3 o 3 Somrr 4) 24.375% 54 L) m 1% pasas. 2) 24 o E}_Emp-um:h

Mapara omkua OuMTe B 1 pasa GoaBllE cropocT sckamatops. S5 3 aom 25 X w5724
4) DY) ™ 1,7. §6. 60 %

Inasa 1. @YVHEIHHA, EE CBOHCTBA H I'PADHE

1.h. 1) R; 2} R: 3) R: 4} R. 1.2, 1) R: 2) R: 3) R: 4) R. 1.3. 1) (== 0) U [0; =)
2=y =2 W =25k 3) (-0 =2) U (=20 03 U (0 #1410 (e =2) U (=2 0) LDy ==
2) (= = AT) U =T fT VU (T 2% 3) R 15 1) [10; +%): 2) [23; +); 3) [-19; +);
4) (= 10]. 1.7, 1 EQ)=R: 2D EG) = R: 3) EG)= (== 0 U (0: +=); 4) EQy) = (-=: 0} U
Ul =), 1.8, 1) E(y) = [-20.25: +=) 3) [0.25: +=) 4) (—=: 60,25] . 1.9, 1) E(y)=[2: ==}
2} (= 0] 3) (=95 10]; 4) (== 23] 1. 1) Ely) = |4 +0k 1) Efy) = [-11 +%)
3) E(y) = (—=: 6 4) E(x) = (-= =2]. L1l 1) D{y=R: E(v)=(-=: 5 2) Dly=i-=: 3]
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EQy===: 1] 3) DOY=(==: 2L EQri=l= 13 +=) 132, 1) (=19: =) 2) (17 +=): 4) (-=: 20).,

113 1) [ +=) 2) [L3: +=) 3) (=4 12.5) 4) (03 6]. 114 . 4) (==: =0T )U{-0.7: - %]u
2

U(-37:2 018 )= 2)U (@& HU 6 U +2) 116 1) [ +=e ) -1 2) U

3
2y (== 153k 4) B3¢ 51490 1) [5+=02y (= 4L 4= 3] 8 RSy R 7)) Ry

2
U (=2: §)U (5 +=), 117, 2) [%42—];51 (=2: —1] V(2 == 4) [23: ) U (3 <) 118 1) (10: ==);

8} R. 120, 1) [1: 5] 2) [~1: 3} 4) (0: 3) U@}, 121 1) [-18: %) 122 1) (-=; 5] U
{—m;i—] npn a = 0,

R oopu a=0,

4
-1 < ik
L M] B

L[5 ==0): 2) [-6: ~4] U [B:8) 123, 13[12.25 : ==k 2 E(v)= 1.24. lal o

N=18<a<0:3)D:4) a== 18 5a==18_127. 1) % 1.28. 1) -2 m 1. 2.1, 1) T'padumx

X+ Enl:m =5 Mix = =],
dyarmmn: ) rpadux dymkumm  4) rpadix dyiasm. 2.2, 1)y = Jlo Xopw —1 My < 4,

-1 mpr X =4
* =2 Mx<3 - I+ g
E}FPJ Ampn 3T <3 gy e = U+ Smpm xBTS 28, DGOSR
2ppn x = 3: nopu x = &

Efyy= (== 3,51 U B3] D) =R: Efy) == =+ 26 1)y =% =2 Iy =05

fl-x) = 2+ 4x + 31 E(f(-x)) = [-1:+e):
Hy=xt=T Ay =x"+ 1. L7 fix +2) = " SR 1} Elf(x + 2)) = [—1;-#&};
F(1-x)= 2% 4 2x; E(f(1 - x)) = [-1;+oo)s
A(D:3); Yy o= -8ix = -1
2) A(D:-1% 3 J ;e o= 2 29, 1)y =x' = 2x— 3 )y = lx-3-1k
A(D:0) Hq =-dixyg =0.
—xmpn x MO

1
Ny=ir—Fid)y = 22, Dy-—x=0:2Dy+x=0
}j 1-_2 }J' {_{]__1}3 +"IFPH >0 }.]' X .:I"l X

3) 3y = 2x =0 4) Iy +.x = @ 21 J}.t':u-_'r--x= 0 1'1:]2.1.':'- 3x - yp =
~xnpn x MO, . -2
Fddy D -{—{:—1]’ + dnpn x >0 Nyl ey ¥=1]*
I—l npit x < 0
4y y = l“ npr x =0. 3 14, d(5)=1: d(7.5)=1; d{=44)=1: d{(1.9(3))=1;
1 mpi x > 0.
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Jigo - 20 (446 1 1
d(J10 =0 diB6- /3 =0 d[ N J dlaﬁ] d[ﬁ} L 217 RO o
ROGY= L Ross= —: Ro20n= L k[L)=0: R[—'M+ﬁ]=l- T
(0053 8 (0.63))= 777 RI0.2(3)) 30 |..n,l' : 200 5" . T+ 3"

219, 10 wwim, 221, 506, 34. 1) B,y (22 —4) 2) 8B, (-2 2) 3.10. 1) Tlapadoga;

2) mapaboza: 3) rumepboza: 4) ramepboma. 18, 1) (—= =3) U [ +=) 2) [LE 2
B L2 310 2 (1 4 u (<25 =125 410, 1) Tpn sopem 2) asa sopHt 3) ommm
mpcﬂb:s 4) 85 wopit, 411 1)y = ¥X—2_1: 2) p =8 x -2 416 1) 05 2) [4: <o)
3) =L 5L 1) A(Z 5k 2D .4{2%: 5k 3) A(l: 5L 52 1) 04 3 2 o 5 3k 3 =2 ;l-. 3,
5.3. 1) M(-8 6% 2) M{=6; 6) 3) M{-5 6). 54. y = {(3x) = 2=9x% = 2,
55 vy = (042 =304 x)=016x"+ 1.2x. 58 1) 2 Towss: 2) 2 touxn. 5.10% 1) 2 mopHa:

2} 3 wopns. 543 1) 0:2) g-. 814, 1) (=% =2) 2) (1 2) 61 1) (=3 1S U (2:3) U

Wid: +2k 2) (=== U [0.5 L5 V(LS 3. 78 Dy, == 105 yuw = 75 Dy, =
= 3By =men )y =04 0y =4 10}y o -uen y o= 106 TA0 1) glx)=
=4 = x% 2) glx) = =5 < x% T4L 1) flx) = signx Wl ® |3 2) flx) = sigax - (xF = )
X fley = signx - (x = 2D TAE D=2 x =Gy =& Jx =1 x_=—4

1 =:;3':|I===_:1x =—EI =2.T.-'ln3, ]]ﬂ'l"ﬁ'ﬁ_iﬁ:l} 1‘2‘5+*J§
4

o . - 12

1
749, 1) [2iF %) 2) (225 #) 87 1) fix) = I D f) = -2+ xil.

2x - 1 3 B :
B11. fix) = c+1l B.15, 1) cos; 2) 2 snl; 3) +2eosO: 4) O.5un O, 816, 1) Lt
J3 J3

2y f3=1; 31 4) J3: 5 Tﬂ-.f-}f % 9 1) Hemman: 2) Meweran: 3) eweTnax: 4) wer-

pas. 9.2, 1) D)= (== 1)U (1 ==% E(fi = {=1: 1}: 2) D(f) = (==: =2) U (=2 =% E(f) =
= [=1; 1}: 3) D(A = [0: 4) Y (4 ==): E(N) = (== — 0.5] U {0 == 3) D{N=[2 3j Y (5 ==

E() = (=% 2] U0 +%). 98, 1)y = 225 y_.= -2 y._=-14 y_ =2

! % 1 .
.14, 1) f(lx) = 4x-- 2 1 2) glx°} = 3 906 1) sm € 2} — cos; 3) tgd; 4) 1.
il

217. 1) B Il s IV werseprax; 2) B 1 woom IV wermeprax: 3) 8 II mam [H wermeprax.
102, 1) /xEix—1 2= 12 x-2 fl2x7-1)=2x"- 2: D) fO3x F3-18 x%: (2 10=3- 2(2x-1)%
Si2x =1FE3 H2x-107: 3 3 R0 x-9x" fl2x—1F6 x-3- (2x-107: A2’ -1 = 62— 3 - (2x°-1}7,

!.L. f v
103 ljx=y1-p :x=- m- 10.5. 1) Ja: 2) an: 3) wer. 10.7. J.}fl:gi.t]}=-uﬁ: -2 -,

2
SUfix)) = x = 2. glglx)) ~y3Ex -2 -2, ) figlx)) = 3 T | S = 32032 'Y,

i



; 2 - s ] - :
glglx)) = ;._ 21_'. 5) flglx)) = sm(3( x°-1)) + 5 (x*= 1) fif{x)) = sin{3(sn3 x + 35x)) +

+ S{min3 x + Sx) o glglx)) = {x°=1}" = 1. 10.8. 1) Ja: 2) 3a; 3) mer: 4) aa. 109, 1) Ja: 2) aa;
3) wer; 4) mer. 100100 1) Ta: 2) mer: 3) aa: 4) ma. 10012, 1) Her: 2) scoeer: 3) HeT
$)somer. 10 Dy=Jr_1:By=-l-r: Hy=1+ Je:np=2- 4 1015

Nyy=1+ Jr +1; Ny= =]- Jr +1; 3} ¥ =15 -1&,25 +x;4)y =2 +Hx=2)° opu

1 201007, 1) -1: 205 B _EH;E_

Taaga 2. TPHTOHOMETPHUECKHE $YHKIIHH, HYX
CBOHCTBA H I'PAOHEH

2
11.5. 1) E;E.- 2 ?"-. 3) 6 116 1) 2T 2) 05T 3) W 4) T 5) 025 T 6) 3W

34301 +42)
2n 2n % :
1L19. 1) = cos@: 2) —tgd Q. 125 1) T 2) 575 3) W 4) 08T §) == 6) 2W 127, 1) 2m

1.7 . 1) Hex: 2} omer 131 7. BY L 2Y 1 3) 05 4) 3. 1118, 1) 21

2) D5 3) T-4) T 5) 05T 6) 6M, 12.8. Her 1I223. 1) 25 2) 2. 1216 1) Lk

1
21 3) 025 4) 4. 1232 1) ctgO -egh: 2) etgf0: 3) — . 136, DI W H W

ginf

5 4
4) D5 5y 05T B) 3M 13.7. Her 139, 1) tg [—-4—“] > g [?-EE]-. 2} etg *!-}E =
< cig ‘1—“. 13.18. 1) DBecxkoHeunos MBO®ecTRO: 2] 0CCKONEHHOS  MHOESCTBO.
12.19. 1) I; 2y mW; 3) 0,5 -4) 3. 13:20:. 1) —?: 2} ﬁ 1321, 1) 0:-2) O

2
144 D DN =R, EG=[3: 1 DN =R E(N=[L: 5} D DH=R EH=[1: 3}
1441 1) [~ 0.5 0.5k 2) [ 1] 3 (0: 4] 49 [-1: 1} 5 (0: 3 6) [1: 2. 1412 1) -E-_
2) g.- 4) 2TE 4) ST 1445, 1) 4 = 220 5 T = 0.1, wacrora — 20Tk 2} 4 = 360 s, T = 02

1
wacrora — 0T 30 4= 110 8 T = % maeTotn — J0TE 4) 4=220 B, T= ﬁ qacrora — GO

1416 NA=5a.T=01, wacrorsa — 20T DA =025 4. T="02 smerora — 10T:3) A=10 a,
1

T =
15

;wacrora — 30TE ) A=DE a T=

1
30 - eToT — GO 1417, 1) v = 3cos [2.1.' + %)f

2x
3

n n n
pactact: 3} yomsact ma (-l ] sospactaer ma) [E; 1): 4) pospactaer Ha [—I—-E";— :]
. n 2nn - 2R
YVORIBACT HA [—E; 0], 14.19. Xy p = -E+—a-—, nEN, 1420, 1) - T “ 4Th Mp M 4T,
AR 137 : :
nEZ: 2) T 4Ty M p m = = 4Ty, n€Z. 14.21. 1) cos 4. sin 3, cos 5, sim 2
Z) sin 4, sin 6, sin 3, s T 1423, 1) (05 =9k 2) (== =) U (L) 14240 1) 12 2) 0,

14.25. 1) Mumye: 1) nmoc: 3) mnoe: 4) smmyc.

{ an : x
)y = - 2cos {31 - T]' 14.18, 1) yousaer wa [0 ] sospactact Ha [E: I 2) Bo3-
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IlMapsa 3. OBPATHBIE TPHIOHOMETPHYECKHE <YHEIIH

15 1) L 2) ); 3) 2: 4) 1;. 5) 2: 6) 0. 152 L) ¢ =§&E:."'Inr=§:j‘-};=%;¢}lr= mm

. R a | in n B K

= i P = — — = —. "~ = — B e ¥  — il

15.3. 1) ¢ a...:lj' 8 3% ; ill: {.-I]r 2.15.4. Lyt E...'i; 3
n a R R T 3x R
= =14 = ey = === =33 = =1 q) 1= — -
) = ) £ - 55 D1 Tl g 5 ot Y - 156, 1) - =1
n R an 5 N

2000 3) —=:4)—- =157 1) =: 230 3) —:4) 2. 1538, 'E:I— 2) 0: 3]'--.4 -5

3 2 ) 4 6 1 !

159, 1) Hex: 2 3a: 3) ga 4) wer. 15200 1) Her: 2) 3a: 3) Aa; 4) mer. 1511, 1) da: 2) Aa ¢

3} aa: 4) ga. 1512, 1) Her: 2) mert 3) aa; 4) wer; 53) aac 8) aa 151N 1) boasme: 2X) oome-

X n n 3 TR

P, o 4) AR D) — i) =i 3 - =3 d4) — 1515 1y —1 ) ——:
me: 3) stedpime: 4) pandes T ] 2 5 ) 12 l? ) 1
an 25 on 5r R 197 &R
3y —: 4 ==, 1516, 1 —_—z 2} = — 3} = A — 1527 1} -
2 5 } T 6 ) 2 ¥ T: } P

2) E: 3] .ll]'.r: 4 -:-I-- 15.20. 1) arcsin E ATCSin -Ii arcsin(= 0.1), arcsmmi—= 0.3)

3 G 3 G 9

2} arccosi— 1) arccos(— 0.2) arceos —;-: AFCCOE -E 15.21. 1) arctgi— 7.5k arctg(- 0.3)%

R 6m on 2x 'IJIIE

- ki iy - 23} s i
arclg 5" arctg 9" 2) arcctg 3 arcctg = arcetgi= 2.2% arcetg(— 111} 1522, 1) 5
2) 0. 1523, 1) cos2d; 2) sin@.16.1. 1)[-0.5; 0.5]: 2 [0: 1} 3) [-1: @) 4 [-5: -1].

162. 1}[-1 1] No: 133 [-2: —1] 34) [2: 4] 165. 1) [-1; 2T1 I )[1-— -+1 +3) [2-TE 2

4) [2-T 2+, 366 1) R =1} Y [+ =12 == 1] Y B + <) 3) f~=-4] U
Lo + =) 4) (—= 0] UV [2; = =) 16.7. 1) arcem(=0.2): arcsin E; arcsinl,8;
2} arcsin(— g}: arceos(—0.1): arccos0.9; 3) arcsm(-0.8): arcsin l—né: aresm0, 3.
16.8. 1) arccos0.8; arccos ':-: arceos(—0,2):  2) arceosD.9:  arceos{—0.1).  arccos(— g];

) arccos 3:  arccos:  arecos (—0.7n 1690 1) Obmers Bmaa: 2) WeTHas;  3) WETHAR:

5
4) odmere Bmaa. 16.18. 1) 0: 2) 2eos 0; 17.1. 1) 0.2: 2) - 03 3) e 4} 0.6:

3
5)-04: 6) iﬂt.lu ‘1—— )—i- J— 1) -335.1':.4 1) Her: 2) met: 3) an: 4) ter: )
V15 45 1 7 442
; Y oyt gy B g BNE un B
6 mer 1725, 3) T4 .16 D02 2 -3 3 —53 9 B2 0
2 - 15 3y 8¥87 4 8418 .8 345 2) 1 3y Y15 4 -—“E. 17.9. 1) 20%
37 18 2 2 15 2

2 = 0% 3 10% 4) TOF LTA0: 1) Ha: 2) may-3) aa: d4) mer: 5) Her: &) A,

17.11. 1) Her: I} an 1) wer; 4) set; 5) 3a; 6) 3a. 1712, 1) Ja; ) aa; 3) a3a; 4) mer; 5) mer. 6) ser.
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17.13 . 1) Her: 2) aa: 3) Ber: 4) mer: 5) mer: 6) 3a. 1714, 1) [1: 3] 2)[1: 2} 3) V2 Mg m2;

4) [-25: L3k 5)[3: 4 &) VEma m 4B, 1705 1) L2 2) T2 ; 3) 6-2TE 4) 20 - 67T,
17.16. 1) 1,1; 2) 2: 3) 2M& 4) 20 — 6 M 17.17. 1) 1.2; 2) 5§ — 2W 3) 2Ts:

. 14848 J15 +2./6 6 19 120
4) 10-3 W 17.18. 1 pay Il 3y =i d) mml 1T 1) e
) } T ) =0 ) =Fi4) S T
2) - 0,75 3) 0.8 17.20. 1) @:2) {0):3) [—— —] fHR.1721. 1) T;E;“-.:} JE“;;"'E’:

I}2+4-.IE.BG Eqﬁ.B{+l}.d .
. 17.24. 135z = MNIEIY: F [+ }: 43 f£3).
R i N2 ) 23{%2): 3) {242 {3}

17.25. Iyl iw.".’:;.‘-'] T‘E— 24181 1) E 'r ‘Jﬂi;:l-.-t;l 0, 182 1Yy =5~
1 1 1 3 8 2 J3 -2
Z) =ik S ) ==l . R — L) = ) O 184 a e = 4: 4 ;
}ﬁ 310 ]2 18.3. 1) i ) 3 3) 2 yO 1B 1) 1 1) 2 21 ] 1
9 -3 1 1

1
1B 1—: 4) =187, 1} 3 K E:

S
18.5. 1) 8: 2) 2_3; 4 4) -1 186, 1) 5

-]
s

2 =
Z)0n 1-3-'.:1) =2 w2 4) 11& 158, 1) 3: 2) =2 m2:3)0m3:4) 0: 3 m 5 189, 1) -g-r-ii;ﬁ:

xl: 3)%u-=1: 4) 2 w3 1810, 1) %: I) %: oS 0. 1811. 1)1 23 1 3) O 4) =1

5 — & — 1 1
18.12. 1) . +311::3) %:-ﬂ "I‘ = E. 15.13. 1)0,1814. 1) '-I:l} E:i} [0: 1]: 4) [-1: 1)

2
24
1817, 1) lgz &2y 1&” . 18.18. 1) 0.16 ¥21: 068 2 075 - 3 —§=—2’r
1 242 442 W A4
et b Bt L R
1819. 1) gi=i—=i2) T

Faaga 4. TPHTOHOMETPHUYECKHE YPABHEHHA H HEPABEHCTBA

n K
12.1. 1) {IE"'ETIH'. rae mEZLY: ) !!;"':Ttll. rae. nE€ELly 3) Ei‘;*'i'l'ﬂli. e -nEL]:
bn
4] {:t"ﬂ—'-ITﬁt. ras HEZ Y 5] {tg +2Th: ras wE€ZL 6) [T, rme pEZL 191 1) {(=11*=
b4 R
”E*T{h‘. rae n€Z} 2) {(=1)" -;""l'l.n. rie n€ZY: 3 (=11 -E--Tlr:. r1e nE€EZ):

3 fi-1y=! g* T, rac n€ZY 5 Ma, rac n€Z} 6) {-H"'

W=

=Mn. rae nEZ},
19.3. 1} {arctgd+ Th. rae nEZ} {arctg(-2) = M. e n€Z} 3) {—‘E’ +Th. r2e n€Z 1 4) {?E“- = Thr.

X
rae n€Z}:5) {E + Ty, rae n€Z}: 6) M- arcetgd + Ty, rae n€Z). 19.4. 1) {H{M-arccos). 7)+
230




JE*— Thy

+2The, rae nEZ}: 2) {(—1}"'= ‘Arcsin T . tae nEZ}: 3) {farccos03 + 2w, rae n€EZ):
n
4) {M— arcetgld + Ty, rae n€EZ}: 5) {Mh. rae n€Z}: G6) {_E + 2Th. rae nEZ).

by 1 2nn B |
19.5. {(-1" s ETE: rae n€Z}: 2) ft—-'- *'E‘Th rac n€Z}: 3) {{—1'_!“"'-E+'D.F. Thr. rae

T n 1
nEZY 4) i-" +2 T, rac n€Z% %) {025, rac n€Z L 6) {'E 3 . e nEZ). 19.6. 1) &
.18

n
23 05 3) (=)= -E*Sﬁn rae WEZ: 4) ’—E D2 T, T HEZE 5) lE + % Tor, tne nEZLY

B 1"'1“ EZRIT. 1 I‘E E"lTI- Efk2 l*zﬂ EZ%k
}[12 3 i, raswEL 19T, 1) fi=1) ﬁ+ﬁ- 5 R e }"-}:tlﬂ 3 s TAE mELR

3 {15 ==+l + 05 Th, e #E€Z%4) {--;L 4+ 2T, t1c nEZY 5) {0,25+0.25 Th, rac

12
e ,nu ; €7 10.8, T n-'..f_.“_ ,1. EFl 2 A" g-?ji
€25 6) (T0. rae nEZH 198 1) (1) To 5+ 5 Thome n€ZB2) TS 2 S

rae €2 3y H=1¥" - ;;—1 +* %Tﬁi rae wEZN4) "_15— 04 =02 M, roe n€EZYL 5) {0.75-

o5 AT T ... 7). 19.9 ey i ez,
-3 T 08 T, me n s 6) {_Eﬂ- e rae nEZL 19.9. 1) [(-1) a1t o 1. rae nEZ):
nH E:I'm

2y =1y -l+ 0.5y, roe HEZY: 3) {!IEE' + 05Ty, rne nEZY; dj{i—i e

i n nn i
rze n €L} 19.10. 1) {r-E. rae nEZ}:2) {%, b + 5 Tae nEZ}: 3) {'- + Thr, E* ,.E_’ rae

Rt i T _I_!_
neEZ} 19.11. 1) {-— s rae n€Z}: 1) {tﬁ T raze n€EZL}: 4) {iiE 5 e neEL}.

19.12. 1) {135% 165%): 2) {310% 350%): 3) {370% 410°); 4) (130° 170°% 19.13. 1) 90%

" n
2) 45% 3) 40°, 80% 4) 210% 1904, 1) {7+ -%'-r_':: nEZ}. 2) fE- + o, e nEZ):

n L] I :
3} {ta +‘—§“. ras n€Z}: 4) = % ¥ Eéirze n€2}. 1918 1) {130°; 136°};°2y {185

162 2%:3) [25% 272k 4) (234%). 19.14. 1) @: 2) 2: 312: 4) OeckomeuHos MHOESCTRO,

19.17. 1) i"ﬂ 8 3" END) % +non€Z:3) 1805 1018, 1) 0 2) 1: 3) 1. 1919, 1) bee
" —

%)

KoMeHHOe uHeao; 2) Deckomeumors =mezor 332 41 2. 1920, 1) [l};%] W]

5 _ X,
2 [2: MY (mo2m Y [2WT] 19.22. 1) (-1)" arcsin 7 T W€ ) - 3t

R ogn K2 R, mm gy oER R
20.1. 1) {-+ 5 st g 1A nEZ) 2) {ﬂ+ 3 e n€Zy: 1) {?’Iﬂ M. rac

HETZY: 4) {ﬂ. e nEZ) 202, 1) [225% <180° -, wE€ZR 2) [05° = 180° - n, HEZ):

fn X i
it T, rae p€Z; 2) fzi- nEZ}.3) —. 13e n€Z}4) n:: %Hﬂ# neZ:

n
03, 1) 5ot

i
b8 K
0.4 1) I'—I T, = + T a€ZL ) [_" Thi, n€Z; arctgd + T, n€ZF): 3) {%*‘ . nEZ,
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ity ?:' T, HEZ}L4) {%-‘- P St % ¥ Tor, n€ZY 208,93 {-Eé E'ﬁ—“+1 i, nEZY;
an

2) {E-ﬁ >

I n i
. HEZ): 3) {:- AMn, HEZ}: 4) {Et 12 + Th. roe w€ZY. 20.6. 1) 90%;

in
Iy T30 % 3) 4EG% 4} VEQE 2RT. 1) ?. nEim., e n, m € F: 1) 0. 0.8 1) {%‘:

%’1: HEZ) 3) T T, nEZ): S) {:%’i- AT, n€Z; T+ T mEZ} 6) {Eg'{l'a
QT“* T, an€Z}; 20.9. 1) E;-_ rae mEX; E*%, pEE 2 Ef "Erz-l, nEF
1f;-+1’h, nEZ: 3) %"'L: nEE: RE_H. nE€EZ: 4) :—: n€EZ: 6) El—r:' nEZ; %*% nEZL:
20.10. 1) E" E,;‘ nEZ, -:—;—+Ti:- n€Z: 1) %‘E‘ + . n€Z. '1—;*3'!5 REZ: 4) Ty, nEZ:

1!
E»figi. nEZY, 2041, 1) {E + Wan€Z): 2) {7 + Wne€z} ) {—E + Th, n€Z).

3 R 4
20.12. 1) [‘E + %:-EE + 1'-25} WEZ:3) [TFH N M:u% + | HEZ: 3) (- o+ T, —Th), {5 + Thiy

I I
%— T n€Z. 20.13. 1) {:I:ETE-I-I Tr.nEZ; E =Th.n€EZ:2) {'; * = n,nEZ; {—1}“'% + EE—k-,kE ZY:

ek 24 SR L . (5%

3 gty n€Zh 4) {3+ T n€ Z}. 2014, 1) {E+1Tﬁ1. nEZY: { = + 2Th,
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Iasa 5. JIEMEHTRE] KOMBHHATOPHEH H TEOPHH BEPOATHOCTH
221, 12, 223, 3, 224, 13. 218 25, x4, 60, 227 03, 238 200 2x9; 22216, M4
211, 21. 2212, 10. 22.13. 10. 22.34. 5. 2215, 1) Tk 2) 4T 3) 2T 4) 20, 22.16. 1) @
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4) 330. 24.2. 1) 30; 2) 4200: 3) 3990. 244, 1) n= 8 2) n =6 3) n = 2. uwm 28
24.5. 704 = 252 246, 1) 7: 3) Kopuefi mer. 24.7. 1) 203 930; 2) 24 310; 3) 45. 24.8. 55
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26.3. 1) Hesepuoe, 2} mepuoe; J3) pepuoe; 4} sepnoe; 5) meproe, 164, 1) L
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RO6 9 _ 16 1 S Gy - Ch 51951,
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27.1 0.66. 2715 1) £ 2} 0.5, 2716, 1) 0 5 10 8 10 ) plABC ) = p {4}

5 10 14

€ p(Bid) p(C/AB) = 30 29 28 = 0029, 27.17. =096 Peuewuwe . Ilyere 4 0 B — co-

BEITHA, MTO CTYISHT IHAST OTBST HA MEpREit 1 Bropoil ponpock Omera. Toraa codmma A

H E OIHAYART, T t'l.'}':l;-tlil’ HE JHANET OTBESTHRI HA XTH B'D'T[]JEIEH. {'Dﬁﬂillc 'I:-— ':'.l.'_'.-:li.'..HT eIacT

FEAEMEH, T.. €. OTBEETHI XOTH 6& Ha OTIH :HIJHP'EH: l.':'lll.-'iﬂﬂ- 'E‘."IE,]IJ!E'FI:.'.H:HD, -E.' DFHAMAST. HMTO

CTVISHT He OTBCTHI Ha oba mompoca Omiera. Torza p(C)=plAB)=plA)=p(B/ A)=
1 ¥

= e ™ 004 Orcema piC) = | —p(Ch=1-004 =096 27.18. 3B 37140, 0712,
14
1 2 3.2 281 1 1 3
2720, 1) === Q) =i mim i m i — 3721, —— . 2723, 1) Caywafinoe;
120° ) 75543 2 310 1100 -
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281 peenl 2,1 8,1 2 A1 o piae 2th) PA/A) 3 7 5
3 7T &8 T 879 21 P{A) 11 11

21
o o = 20 4
232, — . 283, 1) 0576 2y P(AF 1-0.102:02 = 0996 "284. 1) Pl4)= — =
16 25 b
2) P{d) =< . Powenne, Eeam yueHHK 3AMeT HA SK38MEH  BTOPRIM, TO B¢ J3RNCHT  OF

Toro., Kak off OMI¢T J0¢TATCA MEpBOMY  VHEMHKY: CIerkMi’  HIH CTHeamfi”  1aM mToporo
yueunka.  [lyers coomrrme B — mepeoMy YHEHBEY JocTadcs  “ITerkmfi”  OHIET, 4 coORTHE

C — “towerndi”. Torga BepoRTHOCTE HACTYMICHHA COOMTRA A (YIcHEE CIWT 3KIAMCEH)
; 20 19 5 20
g ¥ =, N Al + " i’ = ——— — = ——
BEIMICTHM [0 nil-ﬂpuﬂ: FPld)= P(B) - P(4'B)+ P(C) - P{4/'C) 25 24 35 24
4 i l 0,708 0,63
=E'IE|—5‘1 Fldy= (E] = = 0039, 8.4, F{a‘l] = 0,7.0.0+0,3. us 0,87 =724,

Lo 20 EH.'! a4 IL!E Iﬂ

_ 0.4 + 0,5 0,63 1707 2603
Pewenue. PiA) = §ios+06 03 = o7 = 0724 . 2810 1) goos ) o= Pewenue.

1) 3 yenosus <aeayer. wiro Fld 4d,)= % (VeIOBHAR BEPOATHOCTSL  IRETEUCHMA OOTOTo ATEdm-

2
En w3 meppoll wopodr), Pldld.)= E Pldid)= g- PldlA jl— B:pmrnm.n ISR e HIA
OSTOrD ANBEHE A HAXOIHNM 0o GopMyIe DoMHON BEpOATHOCTH: P{,.-f] = Pld ) - Pl )+ PlAd )™

i 1 2 2 3 3 i 4
#PLAA o) = Pldy) - PiAA )+ PiA) - PlA4 ) Toraa PiA)= w ezt sTw st

1707 = F kR R A ok Y IR = L _ 80
= e JPLﬂ B it T ETE T oo 4012 LM =12: D AS) = T
AN = 7- 28.13. 1) (x - 2a): 2} ¥ = 3a¥: 3) (x + 2a¥. 28.14. 1) " + 10v'a + 40yia* +

o
292, 1) Gc_f’--m&, 2 g‘“ 3)09. 293, 1) 35
b

+ 80 y30” + S{I'J.'n‘ + 338" 251 ﬁ“

Do 1) FE o062 TE =04 3) 75 =02 &) ;5 = 03 295 P(O) =
= Pl4 -BJ—PI{,-!:I 'P{B':I= 0,03 -0.04 = 00012, 29.6. 3. Perwewne. BepoatHocTs BEXOZA M3
cTpas Boex o mpuoopor pasua (1 — 0.8)°. Cregosareneno. BepoATHOCTE DS30THAIHOGH  paboTH
papa | — {0.2) ". Tak Kak mo YCIoBMIG HAZCKHOCTE Jomma obiTe | 098 101 - (0,237
| 0,08 Toafopos maxommy, wfo npm # = 3 momywus | — 0,008 = 0,002, Fusmr, JocTa-
TOMMO COSONMMTE MAPATISTRMG TPH MpHOOpA. WTOOM BEPONTHOCTE HalcwMocTn obtma | (L9
29.7. P(4) = P(4,) ' P(4) - P(4,)= 099 0098 - 090 = 0060498, 29.8. P(4)= P _(7)=
= C,01)7 - (09)% 208, P (125) = CB . [%]“15 (g]“. 2900, C ¢ [}]z
29.11 .1} 0.87: 2I) =0.993, Pewewne . [lyets A — mazedse npofizer somtpots. B, — miatoe
wizedHe cramdapros. B, — migemne mectamgapraoe. PR} = 0% P(R.) = 0.1. Hafigeu
P{4/B,} = 096: P(4d/B,) = 0.06. Caetosatemsso, 1) P(4) = 09 : 096 + 0.1 - 0.06 =

= 087 2) (B, A)= L5 = 0993 2002 Pu(2) = G - (0.04) * - (0.96) ¥ = 0.202.
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20,13, Pd) + P5) = 074, 2914, 60 zerazmefi. 29.15. 25 maprudi. 29.14. 1) 027 B&9:
2y 0,62 480 F) 0653 3. Pewewmpe . Tak K3k MAQTDOICHHE  HETSIOTCE HMEIABMCHMBIMH
COORTHHME, TO BEPOATHOCTE, HTO B fopoge N JomatHsmii  fems, pasma P = %‘% =04 a
BEPOATHOCTE, WIO I0&K3I® He oyaer, ¢ = | = 0.4 = (6. BepoarnoeTs TOTO, ¥TO B i1 Haomo-
JeMuAx  cobbMe MacTymMT K pas, Maxogmm no dopuyre Bepuyam: P (d4) = O - pt @
gttt = 027869, 1) Mo yerommo sazoun n = 8 k=3, p=04 uwge 06 Torza P, (d)=
=G pgt . ) Tak xak n=8: 3 MEkMB: p=04 mg=06_10P,[3 MkME)= P,(3) =
+ Pyd) + Py(5) = Py(8) + Py(T) + Py(B) = 1 = Py{0) - Py(1) - Py(2) = 1 — (06} ' - 8 - 04
% (06) " — 28 - (04)7 - (0.6)" = 062 480, 3) Tox wak n =8 0 Mgk M3 p=04 ng=06
o F(0 Mg M3) =P 0} + P (1} = P(2) ~ Py3) = 0016 79 = 0.149 202 + D209 019 +
+ 027 369 = 0653 300, 2948 1) (x - 1¥z* + x + 4} 2) {I+2}[.I+ \E}{r - qﬁ};
- 3t 3009 1) = B . 2 =46: 3) % 8 4) {73 5) {-3: 0} 6y {3 1)
20.20. D xt=3x +8x: =t +x =2
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