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BBenenue

COOpHUK METOIUYECKHX YKa3aHWM Ui BBIMOJIHEHHUS NPaKTHUECKUX paboT mpeamMera
«MaremaTuka»  NpeaHa3HauYe€H g CTYJIEHTOB  IIEPBOr0  Kypca  CIEHHATbHOCTEH
TEXHOJIOTUYECKOT0, COLMAIBHO-9KOHOMUYECKOTO U €CTECTBEHHOHAay4HOoro npoduieit. [Ipeamer
«MaremaTnka» B COOTBETCTBHH C pabodeil mporpaMMmoi paccuuTaHa Ha 214 vacoB, u3 Hux 34
yaca OTBEJIEHO Ha MPOBEJCHHE MPAKTHUECKUX 3aHATUN. [IpaKkTuueckue 3aHsATUSI HAllpaBJICHbI Ha

MIPOBEPKY YCBOCHUS U 3aKPEIUICHUE MaTepuala, M3y4eHHOTO Ha TEOPETUUECKUX 3aHATUSX.
COOpHUK METOAMYECKUX YKa3aHUU COACPKUT 17 mpakTUuecKux padoT, B KAKI0H U3

KOTOPBIX UMEIOTCS:

— KpaTKue TEOPETUUYECKUE CBEIICHUS

— oOpa3zer penieHuit 3a1a4

— 3aJaHus A7 CaMOCTOSITENIFHOTO PEIICHUS

Metoaunueckasi pa3paboTka peKOMEHIYETCS ISl UCTIOIB30BaHUs MIPETOaBaTEIsIMU, BETYIIIUMHI

,I[aHHLIﬁ npeaMET B CPCAHUX CIICHUAJIbHBIX y‘Ie6HHX 3aBCACHUAX.
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IIpakTyeckas padora Nel
Tema: «Haxo:knenue npuOJIHKEHHBIX BbIYMCJIEHUI»
Lean padoThl: HAYYUTHCS BBIYUCIIATH 3HAYEHUS BEIPAKEHUM MMOJIB3YSACh MMPaBUIIaMU

MPUOJIMDKEHUN, OTIPEICATh A0COTIOTHYIO U OTHOCUTEIIbHYIO ITOTPEITHOCTH BHIYMCIICHUM.
B pe3ynbrare BBIOJIHEHHS MPAKTUYECKON paOOThI CTYICHT JIOJKEH:
3HaAMb:

e omnpeneneHue NpuOINKEHHOTO 3HAYEHUs YUCiIa

e (Qopmymbl aOCONIOTHON U OTHOCUTEILHOU MOTPEIIHOCTH BHIYHCICHUI

® [IOHATHE CTAaHJAPTHOI'O BUA YKCIIA, MAHTUCCHI U MTOPSAIKA YHCIIA
yMemsy:

®  BbIYUCIATH HpI/I6J'II/I)KéHHOG 3HAa4YCHUC BLIpa)KeHI/Iﬁ U BBITIOJIHATH ASUCTBUS HaJ YUCIaMU
MMOJIb3YACh KAJIBKYJISITOPOM

® HaxXOJHUTb a6COJ'IIOTHy}O U OTHOCUTCIIBHYIO TOTPCIIHOCTD
® 3allMCbhIBATb YHUCJIO B CTAHAAPTHOM BUJC
KpaTlme TCOPETHYCCKUEC CBCACHUSA
1. Ywucio a Ha3pBaeTCS l'[pl/lﬁ.]'ll/DKCHHblM 3HAYCHHUEM YU Clia X, BBIYUCICHHBIM C

TOYHOCTBIO 10 /> 0, €ClIM BBINIOJIHAETCS HEPABEHCTBO \x - a\< /.
2. Paznocth A= |x - a| Ha3bIBAIOT a0COTIOTHOM MOTPEIIHOCTHI0, a /I — OLIEHKOM

MOrpCIIHOCTU HpI/I6J'H/I)KCHHOFO BBIYNCJICHHUS.
3. OrHouieHue abCOMOTHON MOTPEITHOCTH K MPUOTMKEHHOMY 3HAUEHUIO YHUCIIA, T.€. YUCIIO0

A

==
d

Ha3bIBAIOT  OTHOCUTEJbHOM  MOIPEMIHOCTBK  BbIYMCIEHUW. YacTo  OTHOCUTEIBHYIO
MOTPEIIHOCTh YKA3bIBAIOT B MPOIEHTAX.

4. CrangapTHas 3anMCh YHCJIA.
[TonoxutenbHbIE YUCIA B CTAHIAPTHOM 3aMUCH MPEJICTABISAIOT B BUJIE:
a-10",

IJIE YUCJIO @ BBIOMPAIOT TaK, 4yTOObl OHO Jiexano B mpomexyrtke [1; 10) u 3amuceiBanoch
JECATUYHOMN IpOObIO ¢ HECKOIBKUMH 3HaKaMH TOCIIE 3aIsITOM.

Ymncno a Ha3pIBAIOT MAHTHCCOM 4quciia, a mokKasarejb n — €ro mopsiikoM.
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S. K npu0jmn:KeHHBIM 4K CJIaM OTHOCATCS:

— PE3YyJbTaThbl H3MepeHHﬁ, B3BCH_II/IBaHI/II71, HCKOTOPbIC OCHOBHBIC KOHCTAHTLI.

— HPOCKTHBIC JaHHBIC, HOPMUPYCMBIC I'OCTAMU.

— MaTeéMaTHYCCKHEC BCIIMYUHBI.

— PE3YyJbTaThbl CHCTA NPCAMECTOB, CCJIU IIPU MOBTOPCHUHN ITOJTYUAOTCA pa3HbIC OTBCTHI.

—  pe3yJbTaThl OKPYTIICHUS YMCEN U ACUCTBHIA HAJ MPUOINKCHHBIMU YHACITAMH.
6. OcHoBHbBIE TPeOOBaHNS K BbIYUCICHUSAM

— Brruncaenus Hago BECCTU JIHUIIb C TOH CTEIIEHBIO TOYHOCTH, KOTOpPas HCO6XOI[I/IMa JJIA
IMPAKTUKH B JAHHOM KOHKPETHOM CJrydac.

— Ilo BO3MOKXHOCTH pallMOHAIU3UPOBATH MPOLIECC BHIUMCICHUN( TaOIUIIBI, CUET IPUOOPHI) T.K.
B KYPCOBBIX U JUIJIOMHBIX IIPOEKTAX BAXKHYIO POJIb UTPAET OBICTPOTA BHIMOTHEHHUS
NENCTBUI, SKOHOMHUSI B TPYJE U BO BPEMEHHU.

—  VYMeTh ACIaTh NPCABAPUTCIbHYIO IIPUKUAKY UJIW OLCHUTL PE3YyJibTaT.
OO0pa3sen peuenns 3agay

* Bce eviuucnenusn npouzeooum 6 pexcume [DEG |, 014 nepexooa K Heil UCHOJIb3yemcsa

KHOnKa [DRG |

3aoanue 1. 3adanue 1. Bpraucnure ¢ TOYHOCTHIO 10 g = 0,01
5
@25, 0032536, )sin6319'. 2)ig ?7[.

Pewienue:
a)l2,5 3.4
Ha xanpkynsiTope UCIOnb3yeM KHOIKY [yx].

Haxumaem nocnenosarensHo: 12.5 [yx] 3.4 = , mojxyyaeM Ha SKpaHe KallbKyJIsaTopa
5364.065153, okpyrisiem A0 a = 0,01, T.€. 10 COThIX, nony4yaeM 35364,065153~5364,07, (T.k.

nociie 6 crout nudpa 5, mocaeaHO MUGPY HA SAUHUITY YBETUINBAEM ).

3anuchiBaeM 12,5%* ~5364,07
0)3/25,36
Ha kanpKynarope ucnoib3yemM KHONKY lr\/; J

Haxxumaem nocnegosarenbHo: 25.36 l’{/; J S = , moiy4yaeM Ha 3KpaHe KaJbKyJsTopa

1.909105153, okpyrisiem 10 coThIX, monydaeM 1,909105153~1,91, 3anuceiBaem /25,36 ~ 1,91
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6)sin63°19’

Ha xanpKyIaTOpe UCHOIb3yeM KHOIIKY [sin].

[l Toro, yToOBI IEPEBECTH MUHYTHI B TPaJyChl YUUTHIBAEM, YTO 1° =60’ .

Haxumaem nocnenosatensHo: 19+60+ 63 = [sin]|, nmomyuaeM Ha 9KpaHe KalbKyIsATOPA

0.8935002052, oxkpyrisieM 10 coTbiX, monydaem 0,8935002052~0,89, 3anuceiBaem
sin63°19’ = 0,89

3aoanue 2. OxpyrauTe 4UCIO C TOYHOCTHIO 10 a. Haiiaure abCOMIOTHYIO M OTHOCHTEIBHYIO
MOTPENTHOCTh MPUOIKEHHUH: ¢)12,5568,a = 0,001

Pewenue:
a)l12,5568,a =0,001.

OxkpyriisieM ¢ TOUHOCTBIO J10 ThICSUHbIX 12, 5568~12,557

Haiiném aGeommoTHYIO IOTPEIHOCTE IPUOImKeHnii A = |x - a| = |1 2,5568-12,557, =0,0008

A 0,0008

la| 12,557
OTHOCHUTEJIbHYIO MOIPEUIHOCTD B IPOLIEHTHI, T.€. JAHHOE YnciIo yMHOXHUM Ha 100 (mepenecém
3aMsTyI0 Ha 2 €IUHUILIBI BIIPaBO), MONTYYUM o = 0,0063709= 0,006%

HaiiéM OTHOCHTENbHYIO TIOTPEIIHOCTE O =0,000063709, nepeseném

3aodanue 3. Bpraucnure, NOJIb3YICh KAIbKYJIITOPOM

31 +9/5
a)y2,36; 6)— =
5,4*—.7.12

Pewenue:
a)3y/2,36

HakxumaeM 1ociie1oBaTeNlbHO Ha KalnbKyssaTope: 2,1 13|_\/_ J+ 2.3+ (3[yx ]5)— 34.8x5.01=,

2113 |+

w237 (3[yx ]5) =M + II0JIy4aeM Ha 3kpaHe -172.88492. ..
34.8x5.01=+M +

MR

OxpyrisieM 1 3anuckiBaeMy/2,36 ~ —172,88

314 +4/5

)5,42 —J7,12

CuurtaeM BHauvaje 3HAMEHATENIb U OTIPABIsieM B TaMsATh (M+):



COOpHUK METOIMUECKHUX YKa3aHUI IJIs IPOBEJCHUS TPAKTHUECKUX PadOT cTp. 8 u3 98

sl |- 702y |= M+
3aTeM cuMTaeM YHCIUTENb U pe3yIbTaT AeIMM Ha 3HameHaTenb (MR):
3l Ja+ SR = +MR =

3anuchIBaeM pe3yibTar:

314 +4/5

547 — 7,12

~ 5,271

3adanue 4. 3anuimurte pe3ynbTar ISUCTBUS B CTAHAAPTHOM BUJIE, OKPYIJIUTE MAHTHUCCY J0
coteix 676325—-190000+ 34

Pewenue:

676325-190000+ 34 = 486359=4,86359-10° ~ 4,86-10°,

31ech 4,86 — MaHTHCCA YHCIIA, 5 — MOPSIIOK YKCTa
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33)13HI/I$[ AJIA CAMOCTOATEJIBHOIO PCIICHUA

IIpakTnueckas padora Nel

Tema: «Haxo:knenue npuOJIHKeHHbIX BbIYUCTCHUI»

Nel

Ne2

Ne3

Neq

Brrancnure

C TOYHOCTBIO 10 a=0,01

OKpyTIHUTe YUCIO C TOUHOCTBIO JI0 d.
HaiinuTe abc. ¥ OTHOCUTENBHYIO

MOTPENTHOCTh MPHOIIKEHNH

BI)I‘II/ICJ'II/ITG, NOJIb3YACH KAJIbKYJIATOPOM

3anumure pe3ynspTar B
CTaHJApTHOM BHJIE,0KPYTIIUTE
MaHTHCCY 0 COTBIX

2,5 . 00,36 4)cos25°15

3.
o)tg 7 5 0)crgl75°18'

a)98,76543,a =0,1

&)L 4001
15

a)12,55+12,453—-0,6 +0,6781

3,54 —3/5,12

—34,18-0,5; 6) ——————
7+4

3
6)2,12 + 2

3
67

87687064—23+3400

0,05, 0)Y10.3 . 6)sin12°10"

87
2) cos? . O)cgl 5°58’

a)12,34567,a =0,1

5)§,a = 0,001

a)12,505+12,45-0,26+ 0,681

54! +§/5,_2
54— 47

6)/3.1 + 6273; ~341-0,25; 6)

874—200003+ 30

@125, 0135, eygosrar

. 3z
2)s1n?; 0)ctg136°22'

a)55,5568,a =0,01

6)2a=01
13

a)2,501+1,45-23,26+0,6

1,52 —4/7.112
613561+ 222 _3431.02; 6) V2%
6 7.2° +4/31

7788704—203+35

1,20, 0113;

81 .
6)cos65°24" 2)tg Y s 0)ctg28°35'

a)34,686868,a =0,1

o) a=0001
17

a)2,51+1,5-23,216+0,68

8
6)4/3,765 + 26’—52 133.072; g2 FV2

7% —3/9.15

804 —2100003+3

1,23°c. 01403, g)rg65°2

47
2) cos—=5 0)ctg 65°48'

a)0,55681,a =0,01

6)3. 4 =0001
11

a)12,55+12,453—-0,6+0,6781

233 5% —4/584
6)J2,12 + 22— —-3418-0,5; ) ————
) 67 6,82++/37,4

8704—-203000+ 35
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IIpakTnyeckas padora Ne2
Tema: «IIpeodpa3oBanue ajnredpanveckux BbIpasKeHH I

Llesb padoThI: HAYYUTHCS HAXOAUTh 3HAYECHUS CTENICHH U KOPHS B ajreOpanyecKux
BBIPAXXCHUAX C UCITIOJIb30BAHUCM (bOpMy.]'I CTEIICHEH 1 PpaaduKalIoB
B pe3ynbrare BeINONHEHNS IPAKTUYECKON PaOOTHI CTYAEHT JOJKEH:
3HAMbs.
¢ OIIpCACTICHHUEC CTCIICHU U KOPHHA
e (popMymBI U BEIYHCIICHUS CTETICHEH U PaJKaIOB
ymMemsy:
° Hp606paSOBBIBaTB aJ'IFC6paI/I‘I€CKI/IC BBIPpAXXCHUA C UCII0JIb30BAHUCM CbOpMy.]'I CTEICHEH U
paauKaioB

KpaTlme TCOPETHYECCKUEC CBCACHUA

BLIpa)KeHI/IC a" Ha3bIBaeTCs CTeneHbIo. B sTom BBIPpAXXCHHUU YUCJIO d HA3bIBACTCA

OCHOBAHHEM CTCIIECHHU, a YHUCJIO n — MOoKa3aTeJeM CTCIICHU.

JI1s M0J10KMTeJbHBIX YiCceN a M bW 4YMCEN n U m CIPAaBEJIUBBl  CIIEAYIOIIME CBOMCTBA

CTCIICHMA:
Da=1.
2) a'=a.

3) ada = an+m'

a’

4) F — al’l-lﬂ

5) (ab)"=d" - b".

.r o \'| : a”
6)\b) = b
7) (an)m - an-m.
1 II_. 1 |-
8) a-n = a‘: = I'-._ a )/

KopHneM n-oii crenenn "g W3 uncia a Ha3bIBAETCS UHCIO, 71-51 CTENIEHb KOTOPOTO
paBHa a.

HatypanbHoeuncio n Ha3pIBaeTCs moka3aTejaeMKOPHs. Yncio a Ha3bIBaeTCs MOJAKOPEHHBIM
BbIpajKeHHEeM.

3ameuanue: cTeneHb KOPHSI — 3TO HATypajJbHOE YHCIO, Oosbiiee 1.
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Kopenr  BTOpOW  cTeneHu \a Ha3bIBaeTCS KBaJpaTHbIM KOPHeM M JBOiKa OOBIYHO
. 3
omyckaercsi. KopeHs TpeTbeii CTeleHH ~Va Ha3hIBAeTCS KyGMYeCKHM KOpHeM.

BpIaensitoT KOpHU 4eTHO# CcTemeHMW (n — 4YeTHOE) M KOPHHM HEYCTHOM CcTemeHu (n —
HEUYETHOEC):

Kopenb HeueTHOM CTENEHN U3 MOJO0KHTEJIbHOI0 Ynciia — 00s3aTe/IbHO MOJI0KUTEIbHOe
4yHucao.

"Na=b,rne a, b >0, n — He4eTHOE.
Ipumep: N8 =2,\32=2"11=1.

KOpeHB He4YETHOM CTeIeHn N3 OTPUIHATEJBbHOI0 YHucCjia — OTpHIATEJbHO€ YUCJIO,
OIHO3HAYHO OIPCACICHHOC.

"Na = b, rne a, b < 0, n — HeYETHOE.

Hpumep: N-8 =-2,°V-243 = -3, -1 =—1.

KopeHb 4éTHOIi cTeneny 6epercs TOIbKO U3 MOJI0KHTEIbHOI0 YKCIa.

"Na=b,tne a, b >0, n — 4eTHOE;

"\a ue cymectByer, ecu a < 0, n — 4eTHOE.

Hpumep: N16=4,*N81 =3, "1 =1.

J1J1st IOJIOKUTENBHBIX YHCEI @ U b ¥ YUCel n ¥ m CIPaBEITUBBI CIICAYIONINE CBOCTBA KOPHA:
1) "Nan = a;

2) "Va - "\Nb ="ab;

3y b =\b ;

4)"Na" = ("Na)™,
5)"Na™" = a™.

st KOpHSI 4eTHOM CTeTneHu (n — YeTHOE) CIPaBEeANUBHI eI psJl CBOWCTB (a, b — mo0bie
YUCa):

D "Nd" = a;
2) "ab = fal. %’lf’_l;

| nf
jc A |:'I|

3 Vb = 4ol
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OO0pa3zen pemennst 3aga4

3adanue 1. 3aniivTe B BUJE CTEIICHU C pallMOHAIBHBIM MTOKA3aTeIeM

Pewenue:
2 2 12 11 2 1
+= |- 4+  qe____Z

) ala® a'-a* (+4) [2+3j _ My s

IlepeBeném paaukaisl B CTEIICHHU: == T - a =a =da
\/Z\/a aE-aE
9

3aoanue 2. Yiupocrure: (b2 3\/5)2 NI
Pewenue:

9 1 9 3 (34]33 79.3 21 3 24
(> P = 1% b3y b2=p' 22 S 2 Zpr o pi2

3aoanue 3. 3anuinTe Kak CTEIEHD 2;

7 3
Pewenue: IlpencraBum uucno 128 kax 2 , @ YUCJI0 8 KaK2 , TIOJTyYUM:

m ~ 5 /27 2% 73 74-35 13

NI£O N& & 954 _9 54 _n20
s,

24

3ao0anue 4. Yupocrure: (k‘ﬁ —m” ) (kﬁ - m‘ﬁ)
Pewenue:

a) [IpeoOpazyeM dopmyiTy COKpam€HHOIO YMHOXKEHHSI - pa3HOCTh KBAAPATOB:
2 2
(k‘ﬁ -m?" ) (kﬁ +m?” ): (kﬁ) - (m‘/g) , TIPA BO3BEJICHUY CTEIIEHU B CTEIIEHb [T0KA3aTEIN

2 2
TIePEMHOKAIOTCS, TIOITOMY (kﬁ) - (mﬁ) =k —m*?

5\ (1) 3
3a0anue 5. Boruucnure: 23+3-[gj —[5) +6254

Pewienue: Bocrnosib3yeMcsi CBOMCTBaMU CTETICHEM:

0 L 3 3 | 3
2‘%3-[2) —Gj * 1625 =G) +3-1-92 +625% =

3 1 3
:;_+3_(32)2 +(5*): :%+3—3+53 :%+125:125%:125,125
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3aganus 1J1sl CAaMOCTOSITEJILHOTO PelleHust
IpakTnyeckas padora Ne 2.

Tema: «CTeneHn ¢ JeHCTBUTEJIbHBIM MOKA3aTEJIEeM»

Nel Ne2 Ne3 Ned NesS
3amnucarhb B BUIE
CTETCHH C Sanmmre
Ynpocture Ynpocture Beruncnure
palliOHAIbHBIM KaK CTeTeHb 2
roxasarejieM

\/21_34—\/57;_7 (%/b—gwﬁw e (“ﬁ _bﬁ)'(aﬁﬂaﬁ)

~
2|
N

|
e e

J“_—Jf (> <5) 35 e o7y - 5%) i&] ‘Gj -3
| b f pray | s
\/0;_53\/2,/_1;_2 (%/st)§3\/b_4 311268 (kﬁ _l_mﬁ)_(kﬁ _mﬁ) GJZ_(;J;”O 5
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IIpakTnyeckas padora Ne3
«IIpeodpa3zoBanue JorapuPMuYeCKUX BbIPAKEHUIN»
Lesan padoThI: HAYYNUTHCS IPEOOPA3OBBIBATH JOTAPU(DMUUECKUE BHIPAKCHHS
B pe3ynbraTe BBIMOIHEHUS TPAKTHUECKON pabOThl CTYACHT JOJKEH:
3Hamy:

e ompeneneHue Jorapudma yucia, OCHOBHOE JIorapu(pMudeckoe TOXKAECTBO, CBOMCTBA
norapudmMoB, hopmyIIbl Iepexoaa

e OmpezAereHue JeCATHYHOTO U HaTypajIbHOTO Jorapupma
® TIOHATHE JOTapU(PMUPOBAHUS U TTOTCHIIMPOBAHHS
ymems:
®  BbIYHUCIATH JIOFapI/I(l)MBI YHUCECJ1
® 1peoOpa3oBHIBATH JOTAPUPMHUUECKUE BHIPAKCHHUS
Kparkue Teopernyeckne cBegeHus
Jlorapu¢m nonoxuTeapHOro yucia b no ocHoBaHuIo a, rae a > 0, a # I—-7t0

MOKa3aTeNlb CTETICHH, B KOTOPYIO HY>KHO BO3BECTH UMCIIA @, YTOOBI OJY4IUThH b
log b=x < a =brpe a>0,a#1,0>0

Hampumep: log,16 =4, T.x. 2* =16

log, b _
OcHoBHOe Jorapummuyeckoe ToxmecTBo: =b
CaoiicTBa orapu¢gmosn
Dlog,a=1
2)log, 1=0
3)log, b" =m-log, b
4)log, b, -b, =log, b, +log, b,
5) 10ga ﬁ = loga bl - loga b2
b,
Dlog , b= l10 b
8 X 2

1

®opmyasl nepexoaa: 2)log b= &Cb

log, a
1

log, a

3)log, b=
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HMecsaTuuHblii Jorapugm — norapudm mo ocHoBanuto 10, o603HavaeTCs lg a re.

lga=log,,a

HartypaasbHblii Jorapugm — norapudm no 0CHOBaHUIO e, € e — dKCIIOHEHTa, e ~ 2.7 ,

oGo3nauaercs Ina, T.e.Ina=1log, a

JlorapugmupoBanme - HaxoxaeHHe Joraprudma Jucia 1o 3aJaHHOMY YHUCITY

HOTCHIIP[pOBaHI/Ie - HaXOXKXJACHUEC YKrCiia 110 3aJaHHOMY J'IOl"apI/I(bM
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OO0pa3zen pemenns 3aga4

1
3aoanue 1. Bruucnute 3Hauenue norapudma: a) log, 128 6)log, 0.125, B)log, /256
16

Pewenue:

1 7 7
a)10g41—28:10g22 2 :—Elog2 2=-35
6)log,0.125=1og, ; =log,2” =-3log,2=-3

4
B)IOgL%=IOgL5\44 =log,. 4’ z—;‘rzlog44:—0.4

16 16

3aoanue 2 Byraucnure 3Hauenue norapudma: log, log,,, 49
3

Pewenue:

log, log,,;49=log, log , 7* =log % =1

3 3

w2

3aoanue 3. Beruncianre 3Ha4eHUE YUCIIA:

Pewenue:

o Loge12
glossi!2 _ 8] g2 _ ]2 B glogs 12 _ \/ﬁ = ZxB

3aoanue 4. Borancmure log, 192-1log, 3

Pewenue:

log,192—-log, 3= log4(fz) =log, 64=3

I+log, , 4
3aoanue 5. BorunciuTe 3Havenue uncaa: 1 2 812

Pewenue:

1 21+10g12 4 — 1 210g12 12+log;, 4 — 1 210g12 48 — 48

1

3log, 81
3adanue 6. Byruncinre 3Hadenue uncna: 277 o
Pewienue:
- 1log 16 3110g 16 1 16 1log 16 Z 1
3log, 81 3108 3log 0g,4 2o log, 164 "
27778165 =273 =33 7 =37 =34 =37 =164 =2
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Tema: «IIpeoOGpa3zoBaHue u BbIYHCIEeHHE 3HAYEHHU I JIOTrapu(PMUUeCKUX BbIPAKEHH D).

33IlaHI/Iﬂ AJIA CAMOCTOATEJIBHOI'O PCIICHUA

IIpakTnueckas padoraNe3

ctp. 17 u3 98

Brruncnuts 3HaUeHMS TorapuMoB Hatitu 3HaueHms morapuMU9IeCcKuX BhIpaKeHUH Haiitu
1 2 3 4 5 6 7 8
1 8 logg 25 6 1 ozl 1 L log; 27-2log, 3 1 273 1 \/_ =45
— , 2 : log,153—1og,17 e 0 seciulog va =4,
log, 35 log, log; ¥/ 0,5 1 y73loge81 | 108 08 log, 45+log, 0.2 g% %9
1 1+0,51og; 18
1 3 2 2log, ;4 +log,, 0,5
- 1 49 _ 80,3 &3 Y —
log, 125 | logg log% 5 4.9'°¢7 (9j 7 togas 7 log,;3+log,; 75 o8, 6—Tog..12 log,81,ecnulogy Ja =4
lo l log, log, 27 logs9 | 2570toes 1 - log,162—1log, 6 3log; 2-log, 24 log,—34.3,ecnu log — 49=8
&y7 7 3 25 210g% 2 & & log,3+log,9 Ja Ja
— log,12—-2log,2
log - 27 log, log,. 125 Ig 16 2 Lio12 3 log, 3—1log, 18 g g log. 6 1 _4
543 > 100 100 2° 7ioes” ‘ G log;18+10g, 0,5 846-ccnulogg Ja
1
log,, 1 10g§ log,,, 49 0,04'°%023 1—%10g7 14 25210;49 ~ | log,192~log, 3 log, 45+ 2log, - log,,25, €Cﬂu10gﬁ 125=4
6 log, 75-1og,3
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IIpakTnyeckas padora Ned
Tema: «PenieHue nMoka3zareJbHbIX H JJOrapupMuYecKnX ypaBHeHHH U HEPABEHCTB)»
Ilesib padoThI: HAYYNUTHCS peIIaTh MOKA3aTeNbHbIC U JOTapU(PMHUUECKUE YPAaBHEHUS U
HEPaBEHCTBA
B pe3ynbrare BeINONHEHUS IPAKTUUYECKON PabOTHI CTYACHT JOJKEH:
3Hamy:
e OIpeeNeHne MOKa3aTeNIbHOTO U JIOTapU()MUIECKOTO YPABHEHUS 1 HEPABEHCTBA

®  BHJIbI I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB U METOJIbI UX
peuieHus

ymemv:
e pelarh NoKa3aTeabHbIE U JIOrapu(pMUUYECcKe YpaBHEHHS U HEPABEHCTBA
Kparkue Teoperuueckue cBeeHHs
Iloxka3aTtenbHOe ypaBHeHMe (HepaBeHCTBO) — YpaBHEHHE (HEPABEHCTBO), B KOTOPOM
HEM3BECTHOE HAXOAUTCS B ITOKA3aTelle CTENEHH
Jlorapugmunueckoe ypaBHenune (HepaBeHCTBO) — ypaBHEHHE (HEPABEHCTBO), B
KOTOPOM HEU3BECTHOE HAXOJUTCA O] 3HAKOM JIorapr(mMa Wi B OCHOBaHUU Jiorapupma

OcHoBHbIE BUABI " CIIOCOOBI peme}mﬁ NMOKa3aTeJbHbIX H norapn(anqecmlx ypaBHeHuﬁ

Bun Crioco0 pernreHus Bug Crioco0 pernreHus

IHoka3aTe/ibHbIE YPABHEHUS Jlorapupmudeckne ypaBHeHUsI

1 Ilpocmeiiwue ypagnenus

O = p fx) = logab l0ga f() = b fix) = a@
OJ13: fix)> 0
2 Vpasnenus, peuiaemoie MemoooM ypasHUBAHUs
af® = q9®) IIposnorapupmupyem log, f(x) =log, g(x) ITporoTreHumpyem
110 OCHOBAHHIO & 110 OCHOBAHHIO &
log, a’™® = log, a9™ alo9a f(x) = 4l0ga g(x)
IOJTy4HM IOy 4HM
fix) = g(x) fix) = g(x)
on 3
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ctp. 19 u3 98

3 Vpasnenus, pewiaemvie Memo0os 6sedeHusi HOBOU NepemMenHol

@@ ™) =0

3amMeHa: (af(x)) =t

p) =0

¢(logs f(x)) =0

3amena: log, f(x) =
t

p)=0
O13: f{x)>0

IToxa3aTeabHble HEPaBCHCTBA

Jlorapumuyeckue HepaBeHCTBA

1 Ilpocmetiwue nepaserncmea

{ ecaua > 1
f(x) >log,b

3HAK COXpaHsIeM

{ecnn 0<axl1
f(x) <loggb

3HaK MCHSICM

log, f(x) > b

ecina > 1
{f(x)>a"

3HAK COXpaHsIeM

f(x) <a?
fx)>0

3HaK MCHsIEM

{eCJm0<a<1

2 Hepasencmea, peuiaemvle Memooom ypasHUBAHUS

af(x) > ag(x)

{ecnna>1

fx) <g(x)

{ecnn O0<ax<l1
flx) <gx)

logg f(x) > log, g(x)

ecina > 1
fx) > g(x)
f(x)>0
gx)>0

ecnl<a<l1

fx) < g(x)
f(x)>0
gx)>0

A

3 Hepasencmea, peuiaemvie Memoo08 66e0eHUsi HOBOU NePEeMEHHOU

3amMeHa: (af(x)) =t
p(t)>0

¢(logg f(x)) > 0

3amena: log, f(x) =t

{(p(t) >0
f(x)>0
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OO0pa3zen pemenns 3aga4

3 25)(—] _ 5
3adanuel. Peminth noKka3aTeabHOE ypaBHEHHE V = %

Pewenue: puBOAUM K OCHOBAHUIO 5

1 1

(5%2)3 =5.55

2 2 a
53 3 = 55, omyckaeM OCHOBaHHE
2 2 4
—X—— = —

3 3 5
2 22
—X=—
3 15

11
xX=—

5
11

OTBeT. x = —
5

3adanue 2. Pemmthb mokasarenpHoe ypasaenue 2° + 4% = 80

Pewenue: 2" + 4* = 80, HCIIOJI3YEM CBOWCTBA CTENEHEN a” -a™ =a™"

2x 21 422X =80
2 2%+ (2%* - 80 =0

3amena: 2* =t

2t+t2-80=0
t; =-10;
th=38;

B03BpamaeMc;1 K 3aMCHEC
2*=-10 2" =8;
xi=9 2 =23

Xy =3

OTtBeT. Xy =3

x—1
23X+6 > 1
3aoanue 3. PemnTb NOKa3aTEIbHOE HEPABEHCTBO = Z

Pewienue:

cTp. 20 u3 98

x—1
23)C+6 > o
=\ Hpeo6pa3yeM IMpaByro 4aCThb COIJIaCHO CBOMCTBAM CTCIICHU:

4
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23x+6 = (2—2:]:-:—1

23x+6 o 9-Zxt2

OcHoBanue 2 cTerneHy 0oblie CIAWHUIIBI, 3BHAYUT, 3HAK HCPABCHCTBA COXPAHACTCA:

Ix+6=2-—2x
Sx = —4
x=—005
X € [— 0,8; oo)
OtBeT. X € [— 0,8; oo)
3aoanue 4. Pemuts norapupmuyeckoe ypapaenue log, (4x —3) =2

Pewenue: log, (4x —3) =2

Oﬂ3:4x—3>0;x>%
4x-3=7°

4x—-3=49

4x =52

x=13

OtBer. x =13

3aoanue 5. Pemmts norapudmudeckoe ypasaenue log, (x—2)+log,(x—3) =log, 2

Pewenue: 10g3 (x=2)+ IOg3 (x=-3)= 10g3 2

x—2>0

o3
A {x—3>0

log, ((x—2)(x~3))=log,2
(x=-2)(x-3)=2

x> =5x+4=0
x, =1e 03
x, =4

OtBer. x =4
3adanue 6. Pemiuth norapudmMuueckoe HEPABEHCTBO

logi(x—5) = -2
5

Pewenue:

cTp. 21 u3 98
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x—5>0
x>5

1) O/3:

2) Tak kak ocHOBaHHe JjorapudMa MEHbBIIEC €IUHHIIBI, TO, OTOpachiBas jorapupm Io
OTpe/IeNICHUIO, 3HAK HEPAaBEHCTBA MEHSIEM, UMEEM:

-2
x—SS(lj
5
x—5<25
x<30
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3agaHus 1J1s1 CAaMOCTOSATEIbHOTO PelIeHusl
IIpakTnyeckas padora Ned

Tema: «PenieHne Moka3arejbHbIX H norapmanqecmlx ypaBHe}mﬁ H HEPABCHCTB»

Nel Ne2 Ne6 Neq Nes§ Ne6
ylfae]:;ii . Permmure ypasHenie Pemmre HepaBeHCTBO Pemmte ypaBHeHHeE Pemmire ypaBHEHHUE Pemmre HepaBeHCTBO
2x-3
(\/g)" _3f9 372 L gx — g1 Gj >8 log%(S—x)z—Z log, (x +14) = log, 64— log, (x +2) log,(4—x)>1
(A{/Z)S" VP 2 10¥2 _ 16 42 < % log,(x+3)=1 In(x? = 6x+9)=In2+In(x+3) log, (4-x)>-1
2
4-3x
32 =3fg 35771 -2.57"=02 Gj >125 log, (4+)=—1 lg(x+7)—1glx+5)=1 log, (x+3)=1
(\/g)x =3/16 2.3 5.9 =81 27 < é 10g3(x+2)=3 10g5(2x+33)—10g5(x—3)=10g5 X lOgl(x+4)S -1
3
( " ©H | axe2 1™ log, (4 + 3x) =-3 =
\/g) _475 9™ 4372 _18=0 3 > 27 ! log,(x+7)—log, x = log,(3x—1) 10g5(3—x)>1




COOpHHUK METOIMYECKHUX YKa3aHUH JUIsl TPOBEJICHUS IPAKTUYECKUX padoT cTp. 24 u3 98

IIpakTnueckas padora NeS
Tema: «Haxo:kneHue 1ByrpaHHbIX YIJIOB)

eapb padoThl: HAYYUTHCS CTPOUTH JIMHEHHBIE YIJIbI IBYTPAHHBIX YIJIOB.

B PE3YyJIbTAaTC BbIIIOJIHCHUA HpaKTHqCCKOﬁ pa6OTBI CTYACHT OOJIKCH:

3HAmMbs.

® OmnpcAciICHUC ABYI'PAHHOIO yIJia,

® OIpCaACIICHHUC JIMHEMHOTO yria;

ymemsw.

® HaXOJUTb JIMHEHHEBIE YIJIbI ABYTPAHHBIX YIJIOB.

Kp ATKHE TCOPETHYECCKUE CBECACHUSA

Xapaxkmepucmuku
yena

Yeon na nnocxocmu

Leyepannuiii yeon

1 Omnpenenenue

Yron — reoMeTpruecKas
¢burypa, obpazoBaHHas
JBYMsI JlyuaMu (CTOpOHaMuU
yIi1a), BBIXOISIIUMHE U3
OJIHOH TOYKM (KOTOpas
Ha3bIBACTCS BEPIIMHOMN yTJa)

JIByrpaHHBIM YIJIOM Ha3blBaeTcs (urypa,
oOpa3oBaHHas npsiMoil (I u 1ByMs
HOJYTUTOCKOCTSIMH ¢ 001Iel rpanuteit (, u
HE MIPUHAJICKANTUMHU OJTHON IIIIOCKOCTH.

2 Yepréx

A

3 OO0Oo3HaueHue

ZAOB; ZBOA; 20

ZLoaABB; ZMABN ; ZAB

4 W3mepenue

ZAOB =30°
Z0 =30°

CK 1 AB

= LKCP - JIV]VZAB
CP 1 AB

/KCP =70 £4B =70°




C60pHI/IK METOAUYCCKHUX yKaSaHI/Iﬁ JJIA IPOBEACHUSA MMPAKTUYCCKUX pa60T

OO0pa3zen pemenns 3aga4

3adanue 1. Jlan MHOTOTpaHHUK

[Toctpouts nuHeMHbIE YIiibl AByTrpaHHbIX yrioB AD, AB, DC, DC.

Pewenue:
A) Toctpoenne ZDC:

1)K e DC,DK = KC
2)EK
3)KL// AD

ZEKL - JIVIIV/DC

Jloka3arenbCcTBO:

EK 1 DC
= LEKK-JIV]][V/ZDC
LK 1 DC

B) Tlocrpoenne ZAB: FIL = /FLK —JIV/][V./AB

JlokazarenbCcTBO:

FL 1 AB
= LFLK - JIV]][VZAB
KL 1 AB

cTp. 25 u3 98
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C) Moctpoenne £LAD :

1)0 € FE,FO = OE
2)P € AD, AP = PD
3)0P

4)PR// AB

ZOPR - JIVAYZAD

I[OKaS aTCJIIbCTBO!

OP 1L AD

= LOPR - JIV][YZAD
RP L AD

D) lloctpoenne ZBC: OR = LORP — JIV/]Y/BC

Jloka3arenbCcTBO:

OR 1 BC

= ZORP - JIVIY/ZBC
PR 1 BC

cTp. 26 u3 98
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33)13HI/I$[ AJIA CAMOCTOATEJIBHOI'O PCIICHUA

IIpakTnyeckas padora Ne 5

Tema: «Haxo:kaeHHue ABYI'PAHHBIX YIJIOB)»

cTp. 27 u3 98

Nel

Ne 2

Ne3

[ansl paBHOCTOpOHHUI TpeyronbHUk ABC u
npsimoyronsHUK ABDK. TToctpoiite JIYY npu pedpe
AB. JlokaxuTe, 94T0 IOCTPOEHHBIH yrou sensercs JIY Y
AB.

OcnoBanuem nupamuasl SABCD sBnsercs
npsimoyronbHuk ABCD. SB-BbicoTa mupamMuas.
[Moctpoiite JIYAY npu pedpax DC u AD.

OcnHoBanueM nupamuasl MNPK saBnsercs
IpsAMOYroJibHbIN TpeyronbHUK NPK ¢ npsimeiM yriiom
K. BricoTta nupamuast MO magaeT B IIEHTP
onucanHou okpyxHoctu. [loctpoitte JIYY npu
pebpax NK u PK.

Jansl npsaMoyrosbsHbii TpeyroiasHuk ABC ¢ npsmMbiM
yrimoMm C u kBagpat ACEF. Ioctpoiite JIYAY npu pedpe
AC. JlokaxuTe, 4TO HOCTPOEHHBIN yroa seusercs JIY Y
AC.

OcnoBanueM nupamuasl SABC sBisercs
MIPSIMOYTOJNIbHBIN TpeyronbHuK ABC ¢ mpsiMbiM
yrioM C. Touka O - cepeauna runotenyssl. SO -
BbIcoTa upamusl. [loctpouts JIYY npu pédpax
ACuBC.

OcHoBanueM nupamuasl SABCD siBnsiercs kBajapar.
Bricota nmupamuasl SO nagaet B TOUKY NepeceyeHHs
nmuaronaneit. [loctpouts JIYAY mpu pedpax AB u
BC.

JlaHbl IpAMOYTOIBHBIN paBHOOEAPEHHBIN TPEYTOIBHUK
ABC c npsamsiM yriiom C u kBaapat ABEF. Ioctpoiite
JIYAY npu pebpe AB. [lokaxure, 4TO IOCTPOEHHBIN yroi
sisiercs JIYY AB.

OcuHoBanueM nupamuasl SABCD siBnsieTcst kBaapat
ABCD. SD — BricoTta nupamusl. [TocTpouts
JIYAY npu p€bpax AB u BC.

OcnoBanueMm nupamuasl SABC sBnseTcs
npaBuIbHBINA TpeyroibHUK ABC, O - Touka
nepeceueHus: Menuas, SO-BbICOTa TMPaAMHUAIBIL.
Ioctpoiire JIVY npu pebpax AB, AC, u BC.

Janst paBHOOenpenHas Tpanenus ABCD, y koTopoii
AB=CD u npsamoyronsauk BCEF. Iloctpoiite JIYY npu
pebpe BC. lokaxxute, 4TO HOCTPOCHHBIN YTOJI SIBIISETCS
Jyay BC.

OcHoBanueM nupamuasl SABCD sBusiercst
npsMoyroibHuK. Touka O MpUHAUIEKUT CTOPOHE
AB. SO - Beicora nupamuasl. [locrpouts JIVIAY
pu pedpax AD u DC.

OcnoBanune nupamuasl SABC — TpeyroiabHuK, y
kotoporo AB=BC, BbICOTOM NHpaMUIbI CITYKUT
pebpo SB. [Moctpouts JIYLY nipu pedpe AC.

[Jans! npamoyromnsHas Tpaneuus ABCD, y koTopoit yron
A paBeH yriy B, u paBHOOenpenHblil Tpeyronsauk ABE, y
kotoporo AE=BE. Iloctpoiite JIY Y npu pedpe AB.
JoxaxuTe, yTo mocTpoeHHbIN yroa ssisercs JIYIY AB.

OcHoBanueM nupamuasl MNPK sBiserca
psIMOyToJb-HbIN TpeyroabHUK NPK ¢ nmpsmsiM
yriaoM K. MN- Beicota nupamuel. [octporite
JIYAY npu pedpe PK.

OcnoBanneM nupamuasl SABCD sBnsiercs
npsmoyroasHuK ABCD. Beicora nupamuer SO
MajaeT B TOUKy NepeceueHus aquaronaneil. [locrpoiite
JIY QY npu pedpax BC u CD.
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IIpakTnueckas padora Ne6

Tema: «Pemenne KOMOMHATOPHBIX 32/1a4»

Ilesb padoThl: Hay4YUThCS pellaTb KOMOMHATOPHbIE 3a/1a4H.
B pe3ynbraTte BHINOIHEHUS IPAKTUYECKOM pabOThI CTYJEHT JOJKEH:
3HAMDb!
e (opMyabl KOMOMHATOPUKU: IEPECTAHOBKHU, PA3MEILEHUS, COUCTAHHUS;
ymems.
e pematb KOMOMHATOPHbIE 3aa4u.
Kparkue Teopernueckue cBegeHHsA

1 IlepecranoBku

HyCTI) HMECTCA N pa3INIHbIX 0OBEKTOB. BYILGM NEpECTAaBIATL UX BCEMH BO3MOKHBIMU
crocodamu (‘H/ICHO 00BEKTOB OCTAeTCs HCU3MCHHBIMH, MCHACTCA TOJIBKO UX HOpHI[OK).
HOJ’Iy‘-II/IBHH/ICCFI KOM6I/IHaHI/II/I HAa3bIBAIOTCA nepecmanoekamu, a ux 41cCjio paBHO

P =n!

CumBout n! Ha3biBaeTcss (hakTopuasoM U 0003HAYaeT MPOU3BEICHUE BCEX IICJIBIX YHUCET OT
110 n.

ITo onpenenenuto, cunraroT, uro 0!=1,1!=1.

2 Pa3memmenus

HYCTL HMECTCA N Pa3JINIHBIX 0OBEKTOB. EyneM BBI6I/IpaTB M3 HUX M 00BEKTOB U NEepeCTaBJIATH
BCEMU BO3MOXKHBIMHU CIIOCOOAMH MCKIY coboit (TO €CTb MCHACTCA N COCTaB BLI6paHHLIX
O6’L€KTOB, n ux HOpr,Z[OK).HOJIy‘II/IBI_HI/IeCH KOM6I/IH8.I_II/II/I HAa3bIBAKOTCS pasmeuleHuamu

13 N 00BEKTOB I10 m, a uX 9YMUCJIO paBHO

m n!

" (n—m)!

3 Coueranus

[Tycth nMeeTcs n pa3nuuHbIX 00BEKTOB. bynem BbIOMpaTh U3 HUX M 0OBEKTOB BCE
BO3MOKHBIMU CITOCO0aMU (TO €CTh MEHSIETCSI COCTAaB BRIOPAHHBIX 0OBEKTOB, HO MOPSIIOK HE
BakeH). [lomyunBiriecs KOMOMHAIIMY HA3BIBAIOTCS COYCMAHUAMU N3 N OOBEKTOB 110 M, a UX
YHUCJIO PaBHO

n!

m __

" mn—m)!
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OO0pa3zen pemenns 3aga4

1. CkonbKO 4eThIPEX3HAYHBIX YHCET MOXKHO COCTaBUTh U3 1udp 1, 5, 7, 9?7
P =41=1.2-3-4=24
2. CKoJbKO TPEX3HAYHBIX YHCET MOXHO COCTABHUTH U3 YETHIPEX KapTouek ¢ mudpamu 1, 5, 7,
9, ecni U pHI HE TTOBTOPSIOTCS?

!
P=Aj=%:24

3. CkoJpKuMH crioco0amMu U3 KOJIOABI B 36 KapT MOYKHO BBIOpATh 3 KapThi?

s 36! 34-35.36
31331 1-2-3

P=C =7140

4. CkoapKUMHU criocob0amu U3 KoJIoJbl B 36 KapT MOXHO BbIOpaTh 1 namy u 2 Ty3a?
_ o
P=C-C’

5. CKOJIBKMMH CITIOCOOaMH MOYXHO PacCaauTh 6 Y4eI0BEK 3a CTOJIOM?

P =6l

6. Crynendeckas rpyIia COCTOMT U3 23 yenoBek, cpeau KoTopeix 10 roHowel u 13 neByiex.
CKoNBbKMMHU cITOCOOaMH MO>KHO BbIOpaTh 2-X 4eJI0BEK OJIHOTO roja?

P=Cy+C}

7. T'pynmy u3 20 CTYA€HTOB HYKHO pa3/ieinTh Ha 3 Opurapl, IpuyeM B epBYyIO Opurany
JIOJIKHBI BXOJUTH 3 4eJI0BEeKa, BO BTOPYI0 — 5 U B TpeThto — 12. CKoJIbKUMU criocobaMu
3TO MOXKHO CIEJaTh.

P=Cy-C-Chy

8. B maxmaTtHOM TypHHMpE NIPUHHUMAIM ydacTue 15 maxmMaTucToB, IpUYeM KaKbli U3 HUX
CBITPaJI TOJBKO OJIHY MAPTHUIO C KAKIBIM U3 OCTaTIbHBIX. CKOJIBKO BCEro mapTuii ObLIo
CBITPAHO B 3TOM TypHHpE?

15!

P=Ci=—"—=1
T2113!

9. CKOJBKO pa3TUYHBIX JpoOei MOKHO COCTaBUTh U3 uncen 3, 5, 7, 11, 13, 17 Tak, 4ToObI B
KOKIYI0 IpoOh BXOAMIN 2 Pa3IHYHbIX Yucia?

_ 42
P=A;
10. Mmeercs 3 ppykra. CKOIBKUMHU cIOCOOaMU MOKHO B35Th XOTH ObI OAMH (QPYKT?

P=C+C; +C;

P=1-C"
WJIIN HAXOUM HpOTHBOHOJ‘IO)KHOG CO6I>ITI/I€ - 3
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33IlaHI/Iﬂ AJIA CAMOCTOATEJIBHOI'O PCIICHUA

ctp. 30 u3 98

IIpakTyeckas padora Ne6. Tema: «PemieHne KOMOMHATOPHBIX 32129

Nel

Ne2

Ne3

Neq

Ne§

Ne6

B Baze 12 xpuzantem u 7
po3. CKOTbKUMU
Croco6amMu MOXHO
cuenath OykeT u3 5
XPHU3aHTEM.

U3 ropona A B B MoxxHO
nobpatsest 4 moporamu, u3 B
B C Benyt 2 noporu, u3 C B J]

3 noporu. CKONbKUMHU
My TSAMH MOKHO J0OpaThes U3
Bs ?

CKOJIBKUMH CIIOCOOaMHU
MOYKHO COCTaBUTH CITHCOK
3 10 gemoBek?

V mambl 2 s160510Ka 1 3
rpymu. Kaxxapiii 1eHb B
TEeUeHHUe S5 AHeH noapsy
OHa ChEeIAET M0 OJTHOMY

¢pykTy. CKOTBKUMEI

CII0c00aMH 3TO MOXKHO

caenarp?

CKOJIBKO MOKHO COCTaBUTh
CHTHAJIOB U3 IIECTU
(hI12)KKOB Pa3IMIHOTO [IBETA,
B3STBIX I10 ABa?

CKONBKHMH CTIOCO0aMu
MOJKHO pacrpenenuTtsb 12
KJIACCHBIX KOMHAT 1o 12

y4e0OHBIX KaOMHETOB?

B Baze 7po3 u 6
rBo3auK. CKOJILKUMU
crrocobamMu MOXKHO
BBIOpaTh 2 po3bl U 3
I'BO3JIUKHU?

U3 ropona A B B MoxkHO
nmobpatecst 4 ciocobamu, U3
B u C Benyt 2 noporu,
n3 Cu D 3 noporn.
CKOJIbKMMU TyTSIMH MOYKHO
nobpatbes u3 A u C.

TpuauaTh yuammxcs
OOMEHSUTUCH JPYT C
JIpyroM (poTOKapTOUYKAMH.
CKOJIBKO BCETO OBLIO
po3naHo GhoTokapToUYeK?

B narepe 10 npy3eii
PEIIMIA TI0 TIPUE3LY
JIOMOM HamucaTh
KaKJOMY TI0 TTUCHMY.
CKOJIBKO OBLIO MmHceM?

B OubmnoTeke HMETCS
KHUTH 110 16-TH pa3aenam
Hayku. [TocTymmno geTeipe
3aKa3a Ha JuTepaTypy.
CKONBKO CYIIECTBYET
croco0OB MOIyYCHHUS
3aKaza?

CKOJNIBKMMH CrIoco0aMu
MOJKHO COCTAaBHTH
KOMUCCHIO IS TIpUEMa
9K3aMeHa [0 MaTeMaTHKe
W3 JIBYX IperojiaBaTeliei,
€CJIH B KOJUTEIKE

B Baze 7 useroB: 3 po3bl
" 4 TBO3IUKH.
CKOJIBKUMH CIIOCO0aMH
MOJKHO BHIOpaTh 3
nBeTka?

U3 ropona A B B MoxxHO
J00paThCst YeTHIPbMS
noporamu. 13 B B C BenyT
nBe poporu, u3 C B D tpu
noporu. CKONbKUMH My TSIMU
MOJKHO 106patbes u3 A B D?

CKOJILKUMH CIIOCOOaMu
MOYHO PaCHOJIOKHUTh

B psi 5 YEPHBIX U

5 OenbIX maneK?

B xyxHe 5 mammnouex.
CKOJIbKO CYIIECTBYET
CI1oco00B OCBEIEHHS?

CeMb OJJMIHAKOBBIX TAPHKOB
pacchlnaroTes Mo YEThIPEM
nyHkaM. CKOJIBKO
CYIIECTBYET CIIOCOO0B
pacmpeeneHus MMapuKoB 0
JTyHKam?

CKOJIBKO CEeMH3HAYHBIX
YHCeNl MOKHO 00pa3oBaTh
C MOMOUIBIO CeMH
pasIMYHBIX HUGP,
OTIMYHBIX OT 07

B Basze 7 reo3auk u 2
po3bl. CKOJTBKUMU
croco0aMu MOKHO

COCTaBHUTH OyKeT,
cocTosuii u3 2 po3 u 3
rBO3IUK?

CKoNbKHMH cTIocOOaMu
MOXHO BBIOpaTh B IpymIie u3
25 4enoBek CTapocTy,
npodopra,
(u3opra Ha paBHBIX
YCIIOBUSIX.

CKONBKO CYIIECTBYET
croco0OB paccaauTh

10 rocreit no 10 mectam
3a Mpa3HUYHBIN CTON?

CKOJBKO MOYKHO
COCTaBUTbH CUTHAJIOB U3
mecTH (HrIaxKoB
Pa3IUYHOTO IIBETA,
B3STHIX IO J1Ba?

CKonbKuMH criocobaMu
MOJKET OBITH COCTABIICHA
KOMHUCCHS ISl TpuéMa
9K3aMeHa 110 MaTeMaTHKe 13
JIBYX IIperojiaBaTesiei, eciau
B KOJUIEJDKE BCETO MATh
yuuTesnei MmareMaTuku?

CKOJIBKHUMH cIIocobamu
MOKHO COCTaBUTh CIIUCOK
W3 IISITH YET0BEK?




COOpHHUK METOIMYECKHUX YKa3aHUH JUIsl TPOBEJICHUS IPAKTUYECKUX padoT ctp. 31 u3 98

IIpakTnueckas padora Ne7
Tema: «/lelicTBUA HAJl BEKTOPaMM»
Heab padoThl: HAYYUTHCA IPUMEHSTH BEKTOPA MPU PEIICHUN T€OMETPUUECKUX 3aad.
B pesynbTaTe BBINOJHEHUS MPAKTHYECKOW padOTHI CTYICHT JOJIKEH:
3HAMb:
e omnpeeneHue BeKTopa;

¢ OIcpauru Hald BEKTOpaMU,

o q)OpMy.]'IBI AJIL HAXOKACHUA KOOPAUHAT BEKTOPA, MOAYJIA BEKTOPA, CKAJIAPHOTO
MMPOU3BCACHUSA BCKTOPOB;

ymems.

® HaXOJUTb KOOPAWHATHI U JJIMHBI BEKTOPOB, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
BCJIMYHHBI YITIOB MCKAY BEKTOPAMH.

Kpatkue Teoperuueckue cBeieHUs
1 Onpeodenenue. Bektop - 3TO HanpaBIEHHBINA OTPE3OK.
2 Jluneiinwie onepayuu Hao geKmopamu

Cnoscenue e6ekm opos

— —

a) ceomempuuecku: I1ycTb naHbl 1Ba BEKTOpa a u b .

> o — —

CymMmoOl a+ b Ha3bIBaIOT BEKTOP, KOTOPBIN MIET U3 Hayana BEKTOpa a B KOHEL BeKTopa b
— —

IIPU YCIIOBUH, YTO BEKTOP & NPUIIOKEH K KOHIY BEKTOpa a .

< »-d
<« L |

0) ananumuuecku: Ilyctb 1aHbl ABa BEKTOpa Z =(a,,a,,a;) ¥ Z = (b,,b,,b,). Torma

- -

a+b=(a,+b,a, +b,,a, +b,)

Botuumanue 6E6KmMopoe

— —
a) ceomempuuecku: 1lycTb nanbl 1Ba BEKTopa a u b .

- - — —

Pa3HocThi0O a— b Ha3bIBaIOT BEKTOP, KOTOPBI B CyMMe C BEKTOPOM b NTa€T BEKTOp A .
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Y
v

v

0) ananumuuecku: [1yctb naHbl ABa BEKTOpa a= (a,,a,,a;) ¥ b= (b,,b,,b,). Torna

- >
a—b = (a, —b,,a, —b,,a, —b,)
Ymnuoorcenue 6eKmopa Ha 4ucjio

a) ceomempudecKu:

N

Iycrs gan sexrop ¢ # 0 wancno 4 #0.

— -
[TpousBenenneM A a Ha3bIBaeTCs BEKTOP, KOTOPBI KOJUIMHEAPEH BEKTOPY & , UMEET JUTUHY

- —
|ﬁ| ‘|al m HaITpaBJICHHUEC TAKOC K€, KaK U BEKTOp a , €CJIIU A>0 ,1 TIPOTUBOIIOJIOKHOC, €CIIN A<0

(puc.3). .
2a
4—
La
2
puc. 3

N
0) ananumuuecku: IlycTb 1aH BEKTOP a = (a,,a,,a,) nunucio 4 #0.

Aa=Aa,,Aa,, Aa,)

Ceoilicmea nuneninvlx onepayuii

> o5 > o

1. a+ b = b+ a (nepemMecTUTENTHLHOE CBOMCTBO CIOKEHHUS )

> - > o5 (5 -
2. | a+b |+ c=a+| b+ c | (coueraTenbHOE CBOMCTBO CIOKEHNUS)



COOpHHUK METOIMYECKHUX YKa3aHUH JUIsl TPOBEJICHUS IPAKTUYECKUX padoT cTp. 33 u3 98

- -
3. 4| pra |=(lu)a (couerarenshoe cBoiicTBO yMHOMKeHMUS)

- — -
4. (A+ u)a = La+ pa (pacupenesuTenbHOE CBOHCTBO OTHOCHTEIBHO CyMMBI YHCEN)

- - - -
5. A| a+b |=Aa+ Ab (pacupenenurensHoe CBOWCTBO OTHOCUTEIBLHO CyMMBI BEKTOPOB)

Ckanaphnoe npou3eedenue 6eKmopos

— —
CxayipHBIM [TPOU3BEIECHNUEM JBYX HEHYJIEBBIX BEKTOPOB @ U b Ha3bIBAETCS YMCIIO, PAaBHOE
IIPOU3BEICHUIO JIJIMH 3TUX BEKTOPOB Ha KOCHHYC yIJjla MEX1Yy HUMU.

> > - |-

a-b=\al-|b|-cose.

OTCIOI[a MO>KHO HaWTH BCJIMYUHY yI'JIa MCKAY BCKTOpaMHU

- >

ab
COSQ = ——
al-b

— —
Ecnu naHel 1Ba BEKTOPA a = (a,,a,,a,) U b = (b,,b,.,b,), TO HX CKaTAPHOE IPOU3BEICHHE
s
onpenensgercss GOpMylnon a-b =a, -b, +a, -b, +a, - b,

3 Haxoswcoenue Koopounam eekmopa, 0J1UHbL 6eKmMopa

N
1) ITycTh nanbl ABe TOUYKU A(x,,y,,z,)> B(x.yy.z5 ), TOTAa KOOPAUHATEI BeKTOpa AB

BBIUUCIISIOTCS 0 (hopmyIie

N
AB:()CB _xA’yB _yA’ZB _ZA)

N
2) Ilycth nanbl ABe TOYKU A(x,,y,,z,)> B(x,,y,.z,), TOTAA JUIMHA BEKTOPa AB BBIUMCIIAETCS

1o ¢opmyie

AB :\/(xB _XA)Z +(y3 _yA)2 +(ZB _ZA)2

N
N
3) IlycTh naH BEKTOp a = (a,,a,,a,) ,» TOTAa JUIMHA BEKTOPA || BBIYUCIACTCS 10 (HopMmyIte

>
al=,/a
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OO0pa3zen pemenns 3aga4

Han tpeyromsauk ABC, A(1,2,3), B(—1,—2,-3),C(1,-3,4).

ctp. 34 u3 98

Haiitu: xoopaunatel BektopoB AB u AC; niunsl BektopoB AB u AC; ckansipHoe
npousBeneHrue BekTopoB AB u AC; yron mexnay péopamu AB u AC; miiomaas TpeyroJbHUKa

ABC.

Pewenue:

1) AB =(Xp = X4oVp = VarZp —24)
AB=(-1-1,2-2,3-3)=(~2,-4,-6)
AC = (X = X400 Yo = Yar2e —24)

AC=(1-1-3-2,4-3)=(0,-51)

2) A_b :\/(xB _xA)2 +(yB _yA)2 +(ZB _ZA)2
AB|=J(C1-1P +(=2-2) +(~3-3) =456

AC :\/(xc _xA)2 +(yc _yA)2 +(Zc _ZA)2

AC|=J(1-17 +(=3-2) +(4-3)* =26

—

3) AB-AC =—2.0—4-(—5)—6-1=14

AB-A
4) cos LA = AB-AC

N

‘XB‘- AC

14

———— LA=6829
V56426

-

AB

Cos /A =

-

AC

1
5) 8=~
) 2

Orser: AB=(-2,-4,-6), AC =(0-5.1).

S=17,7(ed.)

v

A

sinZA; § =%-«/56 /26 -5in 68°29’ =17,7(ed.?)

‘AC‘ =26, A=6829,
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Haunbl koopauHaTel Touek A, B, C.
[Hoctpouts Tpeyronsuuk ABC.

Haiitu:

33)13HI/I$[ AJIA CAMOCTOATEJIBHOI'O PCIICHUA

Tema: «/leiCTBUA HA/J BEKTOPaMM»

IIpakTuyeckas padora Ne7

ctp. 35 u3 98

1. Jmunsl ctopon TpeyronbHuka ABC. Ilepumerp Tpeyronsauka ABC

2. VYrusl tpeyronsHuka ABC. Coenatb npoBepky

3. Ilnomans TpeyroapHuka ABC

Howmep Koopaunatsl Koopaunars! Koopaunatsl
BapHUaHTa TOYKU A TOuku B Touku C
1 (-1;4;1) (3;4;-2) (4;1;-2)
2 (-2;-4;0) (-2;-1;4) (-2;3;1)
3 (2;-3;4) (1;2;-1) (3;-2;1)
4 (5;0,0) (L 1;1) (3;-1;2)
5 (3;-2;1) (3;0;2) (1;2:5)
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IIpakTuyeckas padora Ne§
Tema: «IIpeoOpa3zoBaHusi NpoCTEHIIMX TPUTOHOMETPHYECKUX BbIPAKEHH D)

Heanb pa6doThI: 3aKpENUTh MOTYyYEHHBIC 3HAHUS, YMEHUS U HABBIKH B MPOIECCE
BBITIOJTHEHUS YIIPKHEHUH, POBEPUTH CTETICHb YCBOCHUS 3HAHUN U CPOPMUPOBAHHOCTH
YMEHHI

B pe3ynbraTe BBIOJIHEHUS MPAKTUUYECKON pabOThI CTYACHT JOJKEH:
3Hamy:

e  DopMyIbl COOTHONICHUIH MEXAY TPUTOHOMETPUUECKUMH (YHKIUSIMHU OJJHOTO apryMeHTa
o  DopMyIbl IPUBEICHUS
e  DOopMyIIBI CIOXKEHUS TBYX apTyMEHTOB
e  DopMyIbl IBOWHOTO U MOJIOBUHHOTO apryMeHTa
o  DopMyIbI CIIOKEHUS TPUTOHOMETPUUECKUX (PYHKITHIMA
ymemy:

® HAXOJIUTb 3HAYCHMsI TPUTOHOMETPUUYECKUX BBIPAXKCHUM HA OCHOBE OIPENIEIICHMS,
UCIOJIB3YS MPU HEOOXOUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;

® [10Jb30BaThCs NPUOIMIKEHHON OLIEHKOM MPU MPAKTUYECKUX pacueTax

®  BHINOJHATH MPE0OPa30BaHMs BEIPAKECHUHN, IPUMEHSIsT (POPMYITBI, CBSI3aHHBIE CO
CBOWCTBAaMM TPUTOHOMETPUUYECKUX (YHKLIMI

KpaTKue TECOPETHYECCKUE CBCACHUSA

BBIpa)KeHI/IC, B KOTOPOM IICPEMCHHAA COACPIKUTCA 110 3HAKOM TPUTOHOMETPUICCKUX q)YHKHHﬁ,
HAa3bIBAIOT MPULOHOMEMPUUECKUM.

Jnis mpeoOpa3oBaHus BEIPAXKEHUH UCTIONB3YIOT CBOMCTBA TPUTOHOMETPUUYECKUX QYHKIUN U
(bopMyIIbI TPUTOHOMETPHH.

3naKku mpuzonomempuueckux QyHKyuii.

sin t

11

[

cost

ir i

tet ctgt

11 1

[

1 v

Ii1 n
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d)OpMlebl, ceAasplearouiue mpuzonomempuiecKue 4)ym<uuu 00HO020 U MO20 dHce apzymenma

sinfa + cosZa =1,

¢ sin o ¢ COs o
oo = clg o =
g cos o 7 g sinao ’
1
sec o = , COsec o = — .
COs o sin o
t 1 t
F ol = —— ctg o= —
& ctg o’ & tg o’

1+tg2a=secla, 1+ ctg?@a = cosecla.

Dopmynvl c1oHCEHUA 08X APYMEHM 08

sin (o + p) =sinacos  + cos a sin i,

sin (o — ) = sin o cos i — cos o sin 3,

cos(a + P)=cosacos p — sin o sin f3,

cos (o — f) =cosacos P} + sino sin f3,
tgot+tg tgo—tg
tf:j"[m_|_ﬂ\}_1 teotg B’ tg(u_ﬁ}_lltgutgﬂ’

ctgoctgf—1 ctgoctgf+1

ctg (o + p) = ctgftetga ? ctg (o —p) = ctg f - ctga

Dopmynvl 060IIHO20 U NOTOBUHHO20 APZYMEHMA

sin 2a = 2 sin o cos o,

cos 2a = cos?a — sin? a,

2tga

tg 2o = ——,

8 1-tg?a
oL o OL
2t = 1-tg2
_ €3 €73
sing= ——, cosau=—",
o OL o OL
1+ tg2 < 1+ tg2 =
€% €3

a O .o O
1+uosu=23035§, l—uusu=251n‘3§,
5 O 1-—cosao o sin o 1-—cosa
—_— e — ¥ — = = =
2 1+ecoso? ) 1+ cosa sin o

tg
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Dopmynvl cN0dHCEHUA MPULOHOMEMPUYECKUX PYHKUUIL
o+ p o — 3

5 Cos —5,

sino +sinf = 2 sin

. . Lo
sina —sin } = 2 sin

cos o + cos } = 2 cos

.o .
coso — cos § = 2 sin 5 sin

~ sin(atp) o = Sin(@—P)
tga +tgp= oS o cos B ? tga—tgP = sin cesin b ?

sin (o + [3) sin (f — )

ctga +cetg p= An o sm p’ ctg o —ctg p =

sin o sin 3

Dopmynsl npeodpazoeanus NPOU3EEOCHUA 8 CYMMY
sin o sin f = %[cos (a0 — ) — cos (o + B)],

1
cosacos = E[cos (o — B) + cos (a + p)],

1
sinacosfp = 3 [sin ( — B) + sin (a + )]

3nauenue mpuzonomempuueckux YYHKyUil HeKOMOPvIX Y2108

Yrox » 0° | 80° | 45° | 60° | 90° | 180° | 270° | 360°
rpaaycax
Veoaa | g |2 [ 21 2|2 ] % |2 -
paxuanax 6 4 8 2 2
sin a 0 l .._1... ﬁ 1 0 —l— 0
2 | 2 |2
cos o 1 ﬁ .._l_. l 0 -1 0 1
2 | 2| 2
t o |.1.| a a2 ™l e ™] o
g 73 V8 cym, cym.
He 1 He HE
ctga i JE 1 ﬁ 0 oymL. 0 cym.

ctp. 38 u3 98
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OO0pa3zen pemenns 3aga4

i 7 aE (3;7 '27:)
sinag = —— -
3aoanue 1. Haiinurte COS&', ecau 25 g . .

Pewenue:

cos’a+sin‘a@=1 cosa=+\J1-sin’a
b b

|' 4
cosa = - -— 9 —+——+096
25 625

3z
oae| —;2x
Tk, 2 To €Osax = 0,96 )

Orger. COSQ = 0,96

1 .
1+ctg2<:r+ct 2 sinfa costa=1
gt

3aoanue 3. JlokazaTb TOXKIECCTBO

Pewenue: HpI/IBCI[eM JICBYIO 4aCTb K 1:

1 . 1 1 .
1+ctg2a*+ - sin @ cost a = —+ = csin® @ cost @ =
ctg” a s e costa

] 2
sin® @ +costa ., 2 3 2
= sint - cost e =sinta+eost a=1

]
s & COSECI'

ToxnmecTBO JOKa3aHO.

.4 4 .2 2
3aoanue 4. JlokazaTh TOXKIECTBO: Sin'o— COS o =Sin“a — cos” o .

Pewenue: Vicnonssys popMyiry Ui pa3HOCTH KBaJPaTOB JBYX YHUCEII, IOJIy4aeM:

sin*a — cos’a = (sinza + cosza) (sinza — cosza).
Ho sin’a + cos’a = 1. ITosTOoMy
sin*o — cos*a = sin’a — cos’a, 4TO U TPEGOBAIOCH JOKA3ATH.
3adanue 5. YIpOCTUTH BBIPAKCHHE!
tg(m— ) -cos(z— ) -tg (5 — B)
sin (%— ) ctyg (%+ r:r:)- tg (T-I-a:).

Pewenue:

ctp. 39 u3 98
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1) ta(m—B) = tg(=B) = —tgh;

0 €oS (r— ) = —cosf;

39 (2- B) = ctgp:

" sin G - ,@) = cosf5;

5) ctyg G + a:) = —tga;

6 tg (32—1? + r:r:) = —ctga;

7) tga - ctga = 1.

tg(m —B) - cos(m — ) - tg (%_ 1‘9) _ —tgf - (—cospB) - ctgf _ cosf .
sin (%—}9) - ctg (%-I— rx) - tg [ETH-I- rxj cosf - (—tga) - (—ctga) cosf
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IIpakTnueckas padora Ne§.

33IlaHI/Iﬂ AJIA CAMOCTOATEJIBHOI'O peHICHU S
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Tema: «ToxaecTBeHHBIE Hp606p330B3HHH TPUTOHOMETPUIECCKHUX Bblpa)KeHHﬁ»

Nel. YnpocTuTb BbiparkeHue Ne2. Havitu Ne3. [loka3saTb TOXAECTBO
. 1
tg (% + a) x cos(a — 1) * sin(sz—ﬂ —a) a) sin2a;tga,ecmcosa =—2,-<a<m ) (ctg2a —tg?) = 4?‘)252“
a) p = sin“2a
ctg(a + 2m) * sin(j —a) * cos(T +a) T 3
6) sin(a + §), ecsiu sina = c5 <x< 1 6) sin5cos7 — sinl0cos2 = —sin5cos3

6) sin(—a) - cosa + 4sin2a

. (T 3 . 7 12 © — = —si
| sin (7 _ a) ‘g (7 _ a) « sin (a _ T) @) sin2e;ctga, ecnn sina = 2, & <ec< a) (1—tga)cos2a = (1 +tga) * (1 — sin2a)
a
cos(a — 2m) * ctg(5m + a) * sin (% + a) 6) cos4cos6 — sinlsin3 = cos7cos3
5t 5
6) cos(a +—),ec1m cosa =——,=<a<m
6) tg(—a) - cosa + sin(—a) 3 1372
3n T n V2 3m a) cos2a + sin2a = (sina + cosa)? — 2sin’a
a) ctg (7 B a) * cos (7 + a) g (a B 7) a) sin2a;tga,ecnu cosa = >y <a<?2m
cos(2m — @) * tg (a — 3%) * sin(m + a) 6) sinlsin3 — cos4cos6 = —cos7cos3
) T ) 4 3
6) sin (a — —),ecmxx sinag = ——, 1 <x< —
6) sina - cos(—a) + 2sin2a 6 5 2
) tg (j + a) * cos(a — 1) * sin(5- — a) a) sin2a;ctga, ecnu sina = 23 <a<m a) (1 —tgajcos2a = (1+tga)« (1 = sin2a
a
ctg(a + 2m) * sin(% —a) * cos(37n + a) 4 6) cos6cos4 — sin3sinl = cos3cos7
T T
6) cos (5— a),eCJm cosa = ) <a<m
6) ctga- sin(—a) - cosa + cos(—a)
3 . 1n cos2a 1+ tga
ctg (7 - a) * cos(a — 2m) * sin(r — a) a) sin2a;tga,ecnicosa = —=, =< a <T - = g
a) — 52 1—-sin2a 1-tga
tg(2m + @) * sin (7 + a) * cos(3m + a)
_ T ] V3 3n 6) sin3sinl — cos6cos4 = —cos7cos3
) . 06) sm(a+—),ecnusma=——,n <x< —
6) sin(—a) - cos(—a) — sin2a 4 2 2
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IIpakTnueckas padora Ne9
Tema: «Pemenne TPUroHOMeTPUYECKNX YPABHEHM D)

Heab padoThl: HAYYUTHCS ONPEAENATh BUA TPUTOHOMETPUYECKOTO YPABHEHUS U pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS C NPUMEHEHUEM Pa3/IMYHBIX METOAOB PELICHUS

B pesynbrare BHIOTHEHNS TPAKTUYECKON pabOTHI CTYIEHT JOJKEH:
3HAMDb:

® OmpeeleHne TPUTOHOMETPUYECKOTO YPaBHEHHUsI, BUJIbI U METO/IbI PEIICHUS
TPUTOHOMETPUUECKUX ypaBHEHUI

ymemy:
L] pemaTb TpI/Il"OHOMeTpI/I‘-IeCKI/Ie ypaBHeHI/IFI paSJ'II/ILIHI)IX BHUJIOB
KpaTtkue Teopernyeckne cBeIeHHS
IpocTreiilmme TPUroHOMeTpHYECKHE YPABHEHUS — JTO YPABHCHUS BUJIA:
cosx=a,sinx=a,tgx=a,ctgx=a

Pemnts npocreiiniee TPUroHOMETPUYECKOE YPAaBHEHHE — 3TO 3HAYUT ONMCATh MHOKECTBO
3HaYeHUH EPEMEHHOM X, JJI1 KOTOPhIX TPUTOHOMETPHUECKash PYHKLUS MIPUHUMAET 3a/1aHHOE
3HAYEHHUE a

[Ipocreiinyie TPUrOHOMETPUUECKHUE YPABHEHUS PELIAIOT C IOMOILbIO TPUTOHOMETPUYECKOTO
Kpyra

N\ g0t
7’ n
¢ 30°6
/ /’, +
e 0

1 J21J3] 1 360° 2%

\
N

5% 330°11x =
N (.6

\ 0
LN,

(.
300° 4
S = .

3 (-3)
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Bun ypaBHeHwsI, €ro reoMeTpHHIeCcKOe MPEICTaRICHUE, OOILIEe PELIICHUE U YaCTHBIC CITydau MPE/ICTABICHBI B TAOIHIIC

YpaBHeHUE I'eomeTpuueckoe Oouiee pericHue YacTHbIe cayvan
MpeJICTaBICHUE
a=-1 a=0 a=1
: — - —
sinx=a X | =arcsina + 2zn, ne Z U - x=%+2ﬂn
. 2 _
a € [-1:1] X ,=-—arcsina + w + 2zn, n € Z X =7m
OO6muii BU:
x =(—1)" arcsina + m
COSXx=a X | =arccosa + 2nn, n € Z V.4
X="—+m
a € [-1;1] X, =—arccosa + 2nn,neZ xX=rm+2m x=2m
OOmuii BUa:
X = Farccosa + 2/m
tgx=a H X | =arctga + 2an,neZ; T V.4
e xX= _Z +7m X=—+m
X,=arctgo + w + 2nn,ne”Z X =7 4
a e(—oo;oo) " .
[roseescos OOt BUI:
Xx =arctga+m
ctgx=a o vorsurecse | N X |= arcctga + 2nn, ne Z P T T
— x:—z+7m X=—+m| x=—+m
X ,=arcctgo+n + 2nn,ne Z 4
ae (—oo;oo) 4

OOwmumii BUI:

X =arcctga +m
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OO0pa3zen pemenns 3aga4

1
3adanue 1. Pemuth ypaBHeHUEe COST = 5
Pewenue:
M
-\
1% -
NE
=
-
T = 3 +2mn.n € Z
T
Iy = -3 + 2mn.n € £,

2 . -
3aoanue 2. Pemite ypaBHenne 0€0s x+3smx—7=0,

Pewenue:

2 . 2
Tak kak €08 x=1-sin"x , TO YPaBHEHUE MOKHO IIPEJICTABUTH B BUJIE

6(1—sin”x)+3sinx—7=0

Gsin“ x—S5sinx+1=0
Cnenaem 3ameny ! = SILX  [[onydum KBagpaTHOE ypaBHEHUE

6" =51 +1=0 permas xotopoe, umeeM:

5+1

D=25-64=11,=
= 12 1oecth

. L

(3]

1
3

| =

. Takum 06pa3oM, MOITY4HM JIBa IPOCTEUIINX YPaBHEHUS

. 1
Sin x= 5111.‘-{:5

2| =

Ui

Pemras nx, nmeem

x=(—1)‘*g+frﬁc; keZ x=(-1 a_msin%+?rﬁc; keZ

2

. - 2
3aoanue 3. Pente ypapHeHne IS X— 2sinxcosx—cos  x=0,

cTp. 44 u3 98


http://ege-study.ru/wp-content/uploads/2013/06/trig_09.png
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Pewienue:

DTO ypaBHEHHE SIBIIIETCS OJHOPOIHBIM OTHOCHTENbHO SULX p €OSX T[osTOMy, pas3aenuB ero

1a COS® X {cosx#ﬂf]anoﬂquM 3tgx—2ugc—1=0

fex=1

BBenem HOBYIO IEPEMEHHYIO U PEIIUM KBaJIpaTHOE ypaBHEHUE

h=11,=—

L | =

1_ A
3t =2t -1=0 Ero xopuu . Tonmyuninu 1Ba MPOCTEHIINX TPUTOHOMETPUUCCKHUX

fex=1 rex = 1
YpaBHEHUS 3. Pemas ux, Haiigem:

x=E+rrﬁc:}’cEZ x:—arcrgl+:rﬁc;ﬁcez
4 1501050 3

3aoanue 4. Pemnre ypaBHeHue 2 sin x+ 3 cos x = 0.
Pewenue:

HmeeM 01HOpOJIHOE YpaBHEHUE MEPBON CTEIIEHU
2sinx+3cosx=0]:cosx#0,
2tgx+3=0,
tg x =-1,5.
x=arctg (-1,5) + nk, k €Z wnu

=-arctg 1,5+7nk, ke Z
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3agaHus 1J1s1 CaMOCTOATEIbHOI0 PelIeHusl
IIpakTnyeckas padora Ne9

Tema: «Pemenne TPUroHOMeTPUYECKUX YPABHEHH D)

Nel Ne2 Ne3 Ned Ne5
Pemnre Pemnite ypaBHEeHue
Pewmure ypaBHeHue Pewmure ypaBHenue Pemure ypaBHeHue
ypaBHEHUE
1 2cos5x+1=0 ; . . .
cos7x=5 2sinZ x—cosx—1=0 sinx++v3cosx=0 sin’ x—10sinxcosx+21cos’ x=0
51n4x:7 2SIII(X+§)—\/§:O 3cos’ x—sinx—1=0 2sinx+cosx =0 1—4sinxcosx+4cos> x=0
V3 X _ - : - .
tg3x=? 2COS§+ 3=0 dcosx—sin " x—4=0 sinx—2cosx=0 2sin” x—4sinxcosx+1=0
. T /\/_ . 2 . -2 . 2
sm5x=5 3tg(x—z)— 3=0 4sinx—cos " x—4=0 sinx =3cosx Ssin” x+3sinxcosx—3cos  x=0
V2 inSx—+/2 = . : . ,
(;05596:7 2sinSx ‘/E 0 sin® x—2cosx=-2 sinx+cosx=0 3sin® x—S5sinxcosx+2cos’ x =0
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IIpakTnyeckas padora Nel0
«IIpeodpazoBanus rpagpukoB PyHKIMID
Llesb padoThI: HAYYUTHCS CTPOUTH NIPEOOpa30BaHUA cABHUTa U Aeopmaruu rpadukoB
MPOCTEUIINX (YHKIIUHA
B pesynbrare BHIOTHEHUS TPAKTUYECKOM pabOThI CTYIEHT TOJDKEH:

3HAMbs.

® OCHOBHBIE OHATHUA MTPe0Opa3oBanus rpadukoB GyHKINN

e MpaBuiia NPOCTEHIINX MpeodpazoBaHuil rpaduKoOB HYHKIIUU

ymemy:

® CTpOUTh IpeoOpazoBanus rpadukoB QYHKIUH: AehopMaIHIO U CIBUT
Kpatkue TeopeTtuyeckue cBeleHUs

IIpeodpa3oBanus rpadpukoB GyHKIUI — 3TO JHHEHHBIE MpeoOpa3zoBaHus QyHKIHH y = f(x)
wim e€ apryMenTa x K Buay y = af(kx + b) + m, a taxxke npeodpazoBaHUE C UCIOJIB30BAHUEM
MOJTYJISI.

IIpaBuia npeodpa3oBannii rpadgukos

OO0mmuii I'pauueckoe nzobpaxenue
L B [IpeobpazoBanue IIpaBuna paduieckoe nodpaxer
byskIMN

I'paduk pynkumm y = f (x + a) monyqaercs ¥
C TTOMOIIIBIO MApaUIeIIFHOTO MIepeHoca
rpaduka Gyskiun y = f (X) BEONIB

[TapannenbHbit | 6cp Ox Ha a eIMHMIL B HAIPABICHHH,
y=f(x+a) NEPEHOC BIAOIE | poTUBOMOIOKHOM 3HAKY YHCIIA 4

ocu Ox

ecau « +a » - 61e6o

ecau « -a » - enpaso

I'paduk yskmum y =f (x) + b
MOJTY4aeTCsl C TIOMOIIBIO MapajIe]IbHOrO
nepeHoca rpaduka pyakuun y = f (x)
TapasnienbHbIi Brosib oc Oy Ha b enunui B
y=f(x)+b TIepEeHOC B0, | HANPABICHUH, MMEIOIIEM 3HaK uncia b

ocu Oy

ecnu « + b » - egepx

ecnu « - b » - enuz
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¥
. y=1&)
MMMETpHs I'paduk pyHKIHE y = - f (X) mosTydaeTcs ¢
y=-f(x) OTHOCHTCIBHO | homompro cuMMeTpun Tpaduka GyHKIHHI W
ocit Ox y = f (x) otHOCUTENBHO Ocu OX M x
y=-ftx)
.lhy
CinvveTprst I'paduk pynkumm y = f (-x) momygaercs c 77N\
y=f(-x) OTHOCHTCJIEHO MTOMOIIBI0 CHMMETPHN Tpaduka QYHKIUN 4 'f('*?/'/N'f (=) )
ocu Oy y = f (x) orHOCcuTEeNBHO ocu Oy 77 aq A \—‘
I'paduk Qyskun y = f (ax) momydaercs ¢ ¥ }
TTOMOIIBIO CKaTHs Tpaduka GyHKINH
y=f(x)B a pa3 Bmomb ocu Ox ¥ =fix)
Cxatue
y = f (ax) (pactsixenue)
x
Bromb ocu Ox | "pua> 1 — cocamue epaguxa k ocu
opounam 6 a pas, ¥ = fax)
npu 0 < a < 1 — pacmsoicenue epagura
om ocu opouxam 8 a pas
I'padux Gyskmum y = b f (x) momywaercs ¥
C TIOMOILBIO PACTSHKEHUS TpaduKa .
¢bynkun y = f (x) Bb pasz Bronb ocu Oy
Pacrsokenne =fix)
y=bf() (cxarwue)
npu b > 1 — pacmsoicenue epaguxa om x
B1osib ocu Oy
ocu abeyucc 6 b pas,
npu 0 < b < 1 — cocamue epaguxa k ocu y=bfix)
abcyucc 6 b pas

y=£()

IIpeobpazoBanus

C MOZyJeM

Just moctpoenus rpaduka GyHKIUH

y= f (M) HY’KHO TIOCTPOHTH Tpaduk
¢ynkun y = f (x) s x > 0, a 3arem
0TOOPA3UTh TTOCTPOCHHBIH Ipauk

CUMMETPUYHO OTHOCUTENBHO ocH Oy

npu X 20 — zpagpux ocmaémes 6e3

UMeHeHull,

npu x < 0 — epagux cummempuyro
ompasicaemcs OMmHOCUMENbHO OCU
opounam
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st moctpoenus rpaduka GyHKIUH ¥
y= |f(x )‘ HY>KHO TIOCTPOUTH Tpaduk
¢ynkun y = f (X) 1 0TOOpa3uTh re fﬁx} /
oTHocHuTeNbHO ocu OX Te yacTH rpaduka, W
KOTOPBIE PacIION0KEHbI HIDKE 3TOH OCH

IIpeobpazoBanus \/ x

y=|f(x)
C MOYyJIEM ) ¥ =_f{x}

npu f(x) > 0 — epagux ocmaémcs 6e3
UIMeHeHull,

npu f(x) < 0 — epagpux cummempuuno
ompascaemcsi OMHOCUMENBHO OCU
abcyucc

Oopa3en peumieHus 3aaa4

3aoanue 1 Jlan rpadux pynkuuu y = f (x)
Y

\ N\

4 A\ X

[Toctpoiite rpaduku cienyromux GyHKIHA:

1) y=1(x+1),
2) y=ft®X +1,
3) y=1(x-2),
4) y=f(x)-2,
5) y=-fx),
6) y=1f(x),
7) y=2f(x),
8) y=1(2x),
9 y=lg®]|
10)y =g ([x])
Pewienue:

il

X

y=1(x2) =) Y= +2 l
\ \\/ﬂ
X \_/ | \
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y =1 (x+1)

y=y=fx-1

AN

1

N
y=-f(x) y=1f(=x)
I~ 9 v
;/ NN X
y = 2f (x) y =1 (2x)
; I ;
N~ oyt y=f ()
VA N3, | N
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33)13HI/I$[ AJIA CAMOCTOATEJIBHOIO PCIICHUA

IIpakTnueckas padora Nel0

«IIpeodpa3oBanusi rpagpukoB PyHKUMID)
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Han rpapux ¢pynkuun y = f (x):

[MocTpoiiTe rpaduku creayromux GyHKIHiA:

y 9) y=-f(x)
D y=£f(x+l) 5) y=1(x/3) 10)y = f (-x)
/ 2) y=f(x) +l 6) y=12f (x) 1)y = 1-f (x)
> 3) y=f(2x) 7) y=f(x2) 12)y=|f ()|
N NS H y=2f(x) 8 y=f(0-3 13 y=f ()
9 =-f
yT D y=fx)-2 12))§=f(§§
2) y=f(x/2) 3) y=3f(x) 1)y = 2-f (%)
> 3) y=13f(x) 6) y =£<X+2>3 12)y=]fx)]|
x 4) y=f(x-1 Dy=te+ =
) y=fx-1) 8) y=f0x) 13)y=f([x])
v, 9) y=-f(x)
7 S 1) y=f(x+3) 5) y=2f(x) }?;yiif;’;;
. 2) y=f(x)+2 6) y="f(2x) 2= 1t ]
\/ X 3) y=f(x)1 7) y=fx/3) 13)y:f(|x|)
4) y="f(x-2) 8) y=1/2f (x) Y
\ 9 =-f
Y4 D) y=fx)3 1) y:f SX)
B 0)y = f ()
2) y=f(x/2) 5) y=3fx) 1)y = 4-f (x)
> 3) y=1/3f(x) 0) y=1(x+3) 12)y=|f ()|
X 4) v=f(x2 7) y=fx) +l _
) y=f(x-2) 8 yi(@x) 13)y=f([x|)
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IIpakTnyeckas padora Nell
Tema: «I'paduueckoe penieHre HePaABEHCTBY»

Heab padoThI: 3aKpENUTh MOTYYEHHBIE 3HAHUS, YMEHUS U HABBIKH B IPOLIECCE
BBITMIOJTHEHUS YIPaKHEHUH, IPOBEPUTH CTETIEHb YCBOCHHUS 3HAHUN U CPOPMUPOBAHHOCTH
YMEHUH, HAyYUThCA pelIaTh HEPABEHCTBA IPaUUECKU.

B pe3ynbraTe BBINOIHEHUS TPAKTUUYECKON pabOThI CTYACHT JOKEH:
3Hamb.

® OmpeneneHus] KBaJIpaTUYHOU, APOOHO-TUHEHHOM, MOKa3aTeIbHOW U JIOrapu(PpMUIECKON
byHKIIHNI;

e METOJ MHTEPBAJIOB
ymemsw.

e cTpouTh rpaduKu QYHKIUH (KBagpaTHIHYIO, APOOHO-THHEHHYIO, TIOKAa3aTeIbHYIO,
JOTapuPMHUUECKYIO);

® pemaTh HEPaBCHCTBA IPaPUUECKH U AHATUTUICCKH.
Kparkue TeopeTnyeckne cBeIeHUs
1 Ksaaparununas pyHkumus.
2 .
DOyHkuusa Buga Yy =dx +bx+c ,TIe a,b,cancinau a # (0, Ha3pIBaeTCs1 KBAAPATHYHOM
pyuxkumei.

I'padpuxom kBagpaTu4HOll PyHKUMH ABJIsIeTCS KBaJApaTu4yHas napadoaa. Eciu a >0, to
BETBH 1apaloJIbl HalpaBieHbl BBEPX, eciu a < 0, TO BETBU MapaboJibl HallpaBieHbl BHU3.

2 2
[Tapabona y = X~ umMeeT BU/: I'paduk pyHKIME Y =—X  HMEET BUI:



http://ege-ok.ru/wp-content/uploads/2012/05/fr34.jpg
http://ege-ok.ru/wp-content/uploads/2012/05/fr114.jpg
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Crnenyrouuii BakHbIN mapameTp rpaduka KBaApaTUIHON QYHKIIMH - KOOPAMHATHI BePIIHHBI

-b o
napadoJbl: . x, = — . UToObI HaliTH Y, , Hy’)KHO 3HaUYeHUE X, IOJICTaBUTh B yPABHEHHE
2a
o . -D
napaboJIbl UM HAWTH 3HaYeHUE Y, 1o GopmyIe: y, =——
4a
4
b
A(X05¥0) Xp=-4_
: Yo 2a
. D
Y™ 4a
- X,

2 JIpoOHo-inHeiliHas pyHKIUS.

ax +b
JlpoOHo-1uHeliHast pyHKUMA — 3TO QYHKIUS BUAa y = ——,
cx +d

r7e X — IepeMeHHas, a, b, ¢, d — Hekoropsie yucia, npudem ¢ # 0, ad — bc # 0.

Y
_axtb

.,

>

I'paduxom npoOHO-TMHEHHON QYHKIUY SIBIIETCS TUNEpOOIIa, KOTOPYIO MOKHO MOJYYUTh U3

k .
FI/IHep6OJ'H)I y = — C [IOMOLIBIO NapaJlJICIbHBIX IICPECHOCOB BAOJIb KOOPANHATHBIX OCCH. HHS[
X

3TOT0 (OpPMYITy IPOOHO-TMHEHHOM (PYHKITUU HAJO MPEACTABUTH B CICAYIOIIEM BHJIC:


http://ege-ok.ru/wp-content/uploads/2012/05/fr102.jpg
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y=n+

, [A€ 1 — KOJIMYCCTBO CANHUIL, HAa KOTOPOC FHHCpGOHa CMCHIACTCA BIIPpAaBO HUJIN
X—m

BJICBO, 11 — KOJIMYCCTBO CAMHUL, HAa KOTOPOC FI/IHGp6OJIa CMCIIACTCA BBCPX HUJIUM BHUS. HpI/I 9TOM
ACUMIITOTBI I‘I/IHep60JIbI CABUIAIOTCA B IPAMBIC X =M, Y = 1.

ACHMITOTA — 3TO MPSIMasi, K KOTOPOii MPUOJIMKAIOTCS TOYKU KPUBOii 0 Mepe uX
yAajieHus B 0€CKOHEYHOCTh (CM.pUCYHOK).

I'padpuk runepbosel y = 1 oveer BU/I.
X

YA
|
|
|
Il
| y=1/x
*..Y

1]
_________‘"““m 0 1 X

Jnst HaxoxkaeHus1 0a30BbIX TOYEK COCTABUM TaOJIUILY:

X 1 2 0,5 | -1 -2 1 -05

y | 1 |05 2 |-1]-05] 2

3 Iloka3zarenbHas QyHKIUS

@yukumio Buaa y=a*, rjae a>0, a#l, x — 11000€ 4KcIio, Ha3bIBAIOT MOKA3ATEbHON (yHKIHER

ObaacTh onpenesienus rnokasarenbHol pyHkuuu: D (y)=R — MHoKkecTBO Beex
I[CﬁCTBPITQJIbeIX quceJ.

O0JacTb 3Ha4eHuil nokazarenbHol Gynkuuu: E (y)=R, - MHOMXKeCTBO BceX MOI0KMTEJIbHbBIX
yHcel.

[TokasaTenbHas GyHKIMS y=a* Bo3pacraer npu a>1.
[Moka3atensHas QyHKus y=a* yobiBaet npu 0<a<l.

IToctpoum rpadux ¢pynkuun y=2". Haiijiem 3HaueHus QyHKIUM
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mpu x=0, x=+1, x=42, x=+£3.

x=0, y:20:1; Touxka A.
x=1, y=21=2; Touka B.
x=2, y:22:4; Touka C.
x=3, y=23=8; Touka D.

x=-1,y=2"'=",=0,5;  Touxa K.
x=-2, y=2"='/,=0,25; Touka M.
x=-3, y=2"="/4=0,125; Touxka N.

Bonbuiemy 3HaueHUIO apryMeHTa X COOTBETCTBYET U OOJIbIlIee 3HaYCHUE (PYHKIIUU Y.
®yunkuus y=2" Bo3pacraer Ha Bcell obnactu onpezenenus D (y)=R, Tak kak 0OCHOBaHHE
bynkun 2>1.

HocTpoum rpadpuk pyHkumnu y=(1/2)". AHaJIOTUYHO HalieM 3HaueHus QyHKITMU

npu x=0, x==*1, x=+2, x==+3.



http://www.mathematics-repetition.com/wp-content/uploads/2012/06/pokaz-f1.jpg
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4 Jlorapudpmuyeckas GpyHKUus

@DYyHKIUIO BUAA Y = loga X, rie a mo0oe MOJIOKHUTEIFHOE YHCIIO HE PABHOE SIMHHUIIC,

HA3bIBAIOT JIOrapu(pMuyeckoi pyHKIrelH ¢ OCHOBaHHEM a.

O0JacTbi0 onpeaesienus orapupmudeckoil GyHKINUN OYAET ABIATHCS BCE MHOKECTBO
MOJIOKUTETHHBIX BEIIECTBEHHBIX uncen. s KpaTkocTH ero emie 06o3naqaroT R+.

O07acThI0 3HaYeHUs JTorapupMuyecKoil GyHKIUHU OyIET SABIATHCS BCE MHOKECTBO
BEIIIECTBEHHBIX YHCEN.

Jlorapudmmueckas QyHKIus Y = logu X Bo3pacrtaer npu a>1.

Jlorapudmuueckas GpyHkuus Y = loga X yobiBaer npu 0<a<l.

I'paduk norapudmudeckoit GyHKIMH BCeraa MpoxXoauT yepes Touky (1;0).

v vA .
5 y=log, x
y:logax 0<a§"2
a>1
ab
0 1 ab x 0 1 x
b

OO0pa3sen pemennst 3aga4
3aoanue 1. Pennth rpaduecku HEPABEHCTBO: 3 >4-X.
Pewenue: B 01HO# KOOPAWHATHOM TUIOCKOCTH TIOCTPOUM rpaduku GpyHKIWMIA: y=3" 1 y=4-X.

I'paduku nepecexnuck B Touke A(1; 3). TTo rpaduky BHIHO, 4TO KPUBAs BBIIIE MPAMOIi Ha
NPOMEKYTKE (I5400).

OtBeT: x e (I;+00).
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3aoanue 2. Pemnth HEPaBEHCTBO TPaUIECKH M aHATUTHYCCKU: x° —2x —3 <3 —x
Pewenue: A) I'padudecku.

. . . 2
B 01HOiT KOOPANHATHOM MIOCKOCTH HOCTponM rpabuku GyHkimii: Y =X  —2X—3u y=3—x.

Haiiném Touku nepeceuenus rpadukos:

=x*-2x-3
Y ;C * &S x?=2x-3=3—x
y=5—x

x*—x—6=0

x, =—2,x,=3
ITo rpaduky BUIHO, YTO MapaboIa HIDKE MPSAMOM Ha OTpesKe [— 2;3].
OtBer: x e[-2:3]

B) AnamnTryecku.

x> —2x—-3<3-x
2
X —x—-6<0
PemmM HepaBeHCTBO METOAOM HHTEPBANOB. IIprpaBHsIeM JaHHOE HEPABEHCTBO K HYJIIO:
x> —x—6=0.
Hailiném kopHU ypaBHEHHS:
x, =—2, x, =3.

Hanecém Haﬁ,[[eHHBIe 3HAYCHUA HA YUCIIOBYIO OCh U OIIPECACIIUM 3HAK KBAAPATHOT'O TpéX‘-IJICHa
Ha KaXXI0M YHCJIOBOM IIPOMEKYTKE:
+ — +
_2 3

OtBeT: x e [-2:3]
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IpakTnyeckas padora Nell
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33)13HI/I$[ AJIA CAMOCTOATEJIBHOI'O PCIICHUA

Tema: «I'pauueckoe penieHrue HEPABEHCTBY»

Howmep No 1. Pemuth Ne 2. Pemuth No 3. Peminuth HEpaBEHCTBO
HEPABEHCTBO HEPABEHCTBO IrpahuuecKu rpaudecku u
BapuaHTa p p rpag pad
rpaduyecku U aHAJIUTUYECKU AHAJIMTUYECKU
1 —x—4 .
x+3
1-2x<12x—19-—2x*
2 x+2>1
. x—1
3" +3<4x+20 5-2x* —4x>1-2x
3 43 —-x+3
<-1
j -2>-2-x x—1
2x—1<-—2x*—-8x—-9
4 x+221
. x—1
2 _3<x+3 4x+3-2x*=22x—1
5 X2 —2x—7
j 3>x+41 — 2 =72

x+3

—2x+1>5-2x*—4x
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IIpakTyeckas padora Nel2

Tema: «IlocTpoenne ceyeHNnii MHOTOTPAHHUKOB»

Iesab padoThi: GOpMHUPOBAHUE Y YUALIMXCS YMEHHUH U HABBIKOB PEILICHHs 3a/1a4 Ha TOCTPOEHUE
CEUEHH MHOTOIrPaHHUKOB, Pa3BUTHE Y YUAIUXCs IPOCTPAHCTBEHHOI'O BOOOpaKeHUs,
rpadu4ecKoil KyIbTypbl U MATEMaTHYECKON PEUH.

B pe3ynbraTe BbINONIHEHUS TPAKTUYECKON Pa0OThI CTYACHT JOJKEH:
3Hamy:

e  YTO 3HAYUT IOCTPOUTH CEYEHUE MHOTOTPAHHUKA IIOCKOCTHIO;
e KakK MOTYT pacIoyiaratbCsi OTHOCUTENBHO APYT Ipyra MHOIOTPAHHUK U IIJIOCKOCTB;

e  KaK 3aJaeTcs MJIOCKOCTb;

e TIEpPECEUCHHUE MPSMOH C MIOCKOCTHIO;

e IIEpPECEUCHHUE IIIOCKOCTEH;

e CBOICTBa NMapajlieIbHBIX MJIOCKOCTEH;

e KOIJIa 33/1a4a HA IOCTPOEHUE CEYEHUSI MHOTOIPAHHMKA INIOCKOCTBIO CUUTAETCS
pEIIeHHOU

ymemy:
® CTPOUTH CEYEHHUE MapalUIesIeNuIe1a MIIOCKOCThIO0 MPOXOAAUIEH Yepe3 TpU TOUKH;

® CTPOHUTH CCUHCHUC NHPaAMUIBI IINIOCKOCTBIO HpOXO,Z[HH.IGfI Ucpe3 TPU TOYUKHU,

Kp ATKHE TCOPETHYECCKUE CBECACHUSA

Ceuenue — 310 n300pakeHue GUTYPHI, KOTOPAs OJIYIAETCsI PU MBICTICHHOM
paccedeHnu Tema MI0CKOCTHIO.

B TETpadApPEC CCHCHUAMU MOT'YT OBLITH TOJIBKO TPEYTOJbHUKH WU YCTBIPEXYTOJIbHUKHA, a B
napauiCIcnmneac — Tp€yrojJlbHUKN, YECThIPEXYTOJIbHUKHU, IIATUYTOJIbHUKH WJIN IICCTUYT'OJIbHUKHU.

Haubonbiee uncio cTopoH MHOTOYTOJIbHUKA, TOJTy4€HHOTO B CEYeHHUH MHOTOIpaHHUKA
IJIOCKOCTBIO, PAaBHO YMCIY TpaHell MHOTOrpaHHUKa

IIpaBu/1a NOCTPOECHUS CeYeHUIT MHOTOTPAHHUKOB:
1) npoBOAMM IpsIMBIE YEPE3 TOUKH, JIEKALIUE B OJHON IIIOCKOCTH;
2) HNHIIEM NPAMBIC TEPECCUCHUS TINIOCKOCTU CCUCHUSA C TpaHAMU MHOI'OIrpaHHUKaA, IS 9TOTI0

a) UIIEM TOYKH TIePeCceUCHHsI MPSMOM MPUHATIEKAIIEH MITOCKOCTU CEUYCHUS C TIPSIMOH,
MIpUHAJISKAIIEH OTHON M3 TpaHel (Jekalnue B OJHOM IMITOCKOCTH);

0) mapasuienbHbIe TPAHU TUIOCKOCTh CEYEHHSI MIEPECeKaeT 10 NapaslieIbHbIM MPSIMBIM.

CJ1e10M Ha3BIBAIOT MPSMYIO TIEPECEUCHUS MIIOCKOCTU CEUSHUS U TNIOCKOCTU KaKOW-TMOO0 TpaHu
MHOTOTpaHHHUKA. UTOOBI TOCTPOUTH CIIE]I, TOCTATOYHO 3HATH JIBE €r0 TOUKH, T. €. TOUKH,
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JeXKamue OJHOBPEMEHHO B CCKYIHCP'I IIIIOCKOCTH U IINTIOCKOCTH paCCManHBaeMOﬁ I'paHu.

OcHOBHBIE IPABUJIA IOCTPOEHUS CeYEHNI METO0M CJIe/la:

Ecnu nansl (MM y’Ke IOCTPOEHBI) ABE TOUKHU IUNIOCKOCTH CEYEHUS Ha OJHOW I'paHu
MHOT'OI'paHHMKA, TO CJIEJ] CEYEHUS 3TOM MIIOCKOCTH — MpsIMasi, MPOXOAILas 4epe3 3T
TPU TOUKH.

Ecnu nana (win yxe noctpoeHa) npsmMasi epeceyeHust I0CKOCTU CEYEHUs C
OCHOBaHHEM MHOTOTPaHHHMKA (CJ€l HA OCHOBAaHUM) U €CTh TOYKA, IPUHAJIeKaIIast
OTpeieIeHHOM OOKOBOW TpaHu, TO HY)KHO ONPEACTUTh TOUKY MEPEeceUeHuUs JaHHOTO
cliesia ¢ 3TOM GOKOBOI IrpaHbIo ( TOUKA IEPECCUCHUsS] JAHHOTO cleia ¢ 00mel npsamMoi
OCHOBaHUS U JIaHHOI OOKOBOM I'paHu)

Touky nepeceueHus MIOCKOCTH CEUEHHsI ¢ OCHOBAHUEM MOXKHO OIPEEIUTh KaK TOUKY
nepeceyeHus Kakon-1160 NpsMOii B INIOCKOCTH CEYEHHUs C €€ MPOEKIMEN Ha IJI0CKOCTh
OCHOBAHHS.

To ecTp, CyTh METO/1a 3aKJIFOYAETCA B IOCTPOCHUM BCIIOMOTaTEIbHOM MPSIMOM, SIBJISIFOILIEHCS

n300pakeHNEM JIMHUY TIEPECEUCHNUS CEKYIIeH TUIOCKOCTH C TUIOCKOCTHIO KaKoii-TnO0 rpanu

¢urypsr. Y noOHee Bcero CTpouTh H300paXeHNE JIMHUH MTEPECEUCHUs CEKYIIEH TIOCKOCTH C

IIJIIOCKOCTBIO HUKHECTO OCHOBAHUA. I/ICHOHBSYH CJIC, JICTKO ITOCTPOUTD I/I306pa)KeHI/IH TOYCK

CEeKYyIlel TUIOCKOCTH, HaXOIINXCsl Ha OOKOBBIX pedpax WK IpaHsix QUrypsl.

OO0pa3sen pemeHnst 3aga4

3aoanuel. Iloctpouts ceueHue Kyoda, mpoxossuiee yepes Touku M, N, L.

B, N

C

Pewenue:

B Je
.//

L an(44,D)=ML
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2)

BI CI-

—

ML N (A4,B,C));
MLNAD, =X,

3)

D
L a n(A4,B,C,)=KN
4)

a N (AA,B,) = MK
5)

D

\I"I-'!r-'ﬂ—'rﬂ'-'-rr-"'-ﬂﬁ

=coeir e S ]| | P C
b MLN(DD,C),);
X: MLADD, =X,

-

cTp. 61 u3 98



COOpHHUK METOIMYECKHUX YKa3aHUH JUIsl TPOBEJICHUS IPAKTUYECKUX padoT cTp. 62 u3 98

6)

KN N (DD,C,):;
KNNDC, =X,

a N (DD,C,) = TP

8) @ " (BBICl)= NT
9) @ " (ABC) = LP
10) MKNTPL — uckomoe ceueHue.

3adanue 2. llocTtponuTs ceueHue NUpaMuIbl INIOCKOCTBIO, MpoxXoadiei yepes Touku M, N, P.

S

M

Pewenue: Touku M u N srexat B 01HOM III0CKOCTh ABS, MO3TOMY 4epe3 HUX MOXKHO IPOBECTH
npsmyto. [Tomyuaem ciien MN. Ananornuno — NP. O0Ga criefia BUANMBIE, TO3TOMY COEIUHSAEM
UX CIUIOIIHOW JTMHUEH.
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Touku M u P nexar B pa3HbIx miockoctsx. [loaromy coequHuTh nx
npsimoii He MoxeM. [Iponomkum npsamyto NP. Ona nexxut B miockoctu rpanu BCS. NP
NIEPECEKAETCS TOJIBKO C MPSMBIMHU, JIEKALIMMU B 3TOH K€ INIOCKOCTH. TaKuX MpsSMBIX y HAC TPU:
BS, CS u BC. C npsambimMu BS u CS yxe ecTs TOuku nepecedenust — 31o kak pa3 N u P.
3HauuT, uiem nepeceuenue NP ¢ npsamoit BC.

Touky nepeceuenus (HazoBeM ee H), monydaem, npogomxas npsimeie NP u
BC no nepeceuenus. Ita Touka H npunamiexut kak mwiockoctd (BCS), mockonbKy JeKUT Ha
npsimoi NP, Tak u mnockoctu (ABC), mockonbKy nexut Ha npsamoit BC.

Taxkum 06pa30M MBI TOJIYYWIIA €1I€ OJHY TOYKY ceKymeﬁ IIJIOCKOCTH, JIeKalllell B INIOCKOCTHU
(ABO).

UYepes H u Touky M, nexaliyro B 3TOM K€ IIIOCKOCTH, MOXKEM ITPOBECTU
npsmyto. [Tomyunm cnen MT. T — touka nepecedenns npsmeix MH n AC.

Tak kak T npunaanexut npsmoit AC, To yepe3 Hee U TOUKY P MOKeM IIPOBECTH NPSIMYIO, TaK
KaK OHM 00€ JIe)KaT B OJHOU M1ockocTH (ACS).

YersipéxyronbHuk MNPT — nckomoe cedenne nupamusl I0CKOCTBIO,
MpOXOJIAIIel yepe3 fanHbie Touku M, N, P.
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33)13HI/I$[ AJIA CAMOCTOATEJIBHOI'O PCIICHUA

IpakTnyeckas padora Nel2

Tema: «l'[ochoe}me ceyeHmii MHOIOIrpaHHUKOB IVIOCKOCTHIO»

ITocTpouts ceuenus npsimoyroasHoro napamnenenunena ABCDAB,C D,

mrockocTeio MNK, mpoxopsiieit gepe3 3 caMoCTOsATeT-HO BRIOpaHHEBIE Ha pedpax
touku M, N, K.

IToctpouts ceuenus nupamuasl SABCD nmnockocteio MNK, npoxonsimeit uepes 3
CaMOCTOSTENIFHO BRIOpaHHBIE Ha pedpax Touku M, N, K.

B C
! A |
A : PO |
LN |
, D .
. | C
: N
.M I: |
L R —— |
‘e
, e
A D K
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IIpakTnyeckas padoraNel3

Tema: «Haxo:k1eHue 371eMEeHTOB MHOTOIPAHHUKOB M KPYIJIbIX TeJD)

Heanb padota: hopMUpOBaHUE y yUALIUXCS YMEHHUI 1 HAaBBIKOB PELICHHUS 33/1a4 Ha HaXOKCHHE
AJIEMEHTOB MHOTOIPAHHUKOB U KPYIJIBIX TN, Pa3BUTHE Y YYAIIUXCS IPOCTPAHCTBEHHOTO
BOOOpakeHus1, rpauuecKoi KyIbTypbl 1 MAaTEMAaTUYECKOU PEUU.

B pe3ynbraTe BBIOIHEHUS MPAKTUUYECKON pabOThI CTYACHT JOJKEH:
3Hamy:

e TOHSTHE MHOTOTPAaHHUKA;
e Kakas (urypa Ha3bIBae€TCsl TETPAdAPOM, MapauIeenUne oM, IPU3MOH, MUPAMHUIOH,

LUJIUHAPOM, KOHYCOM, IIapOM;
e  OCHOBHBIE MIEMEHTHI MHOIOIPAHHUKOB U KPYTJIBIX TEJ;
ymems.

® HAXOJUTH 3JICMCHTBI MHOT'OI'PAHHHUKOB U KPYTJILIX TCII;

® CTPOUTH CCUHCHUC NHPaAMUABI IINIOCKOCTBIO HpOXOILSIHIGﬁ 4Ucpe3 TPU TOUKHU,

Kpartkne Teopernyeckne cBegeHus
1 IoHsiTHE MHOTOTPAHHHKA.

HOBerHOCTB, COCTAaBJICHHYIO M3 MHOT'OYT'OJIbBHUKOB W OrpaHMYMUBAIOIIYIO HCKOTOPOC I€COMCTPHYCCKOC
TCJIO HAa3bIBAIOT MHOO0ZPAHHUKOM. TGJ'IO, OrpaHU4YC€HHOC MHOI'OIPaHHHUKOM, YaCTO TaKXC HAa3bIBAIOT
MHOT'OT'paHHUKOM.

MHOFOYI‘OJ'ILHI/IKI/I, U3 KOTOPBIX COCTABJICH MHOT'OTPAHHUK, HA3BIBAOTCA €ro

D
epanamu. CTOpOHBI TpaHel Ha3bIBAIOT pedpamu, a KOHIbI pedep — epuiunamu
MHOTOrpaHHuKa. OTpe30K, COSAUHSIONUN JIB€ BEPIIMHBI, HE MPUHAIJICKAIIIE
OJIHOH TpaHM, Ha3bIBACTCS OUA2OHANbI0 MHOTOrpaHHUKa. [lmockocTh, Mo 0be
CTOPOHBI OT KOTOPOH MMEIOTCS TOYKH MHOTOTPAHHHKA, HA3BIBACTCS CeKyuiell
A C
B
D,

nJjiaocKocmboro, a 06ma$[ 4YaCTb MHOI'OI'paHHUKA U CCKYH_ICI‘/’I IJIOCKOCTH —
cevyernuem MHOIOrpaHHUKa.

MHOTOTpaHHUKH OBIBAIOT GbIMYK/IbIEe — €CIM OHH PACIOJIOKEHBI IO OJHY
CTOPOHY OT IUIOCKOCTH KXKJIOW €ro TpaHHW, W HeblnyKavle. B BBITyKIOM
MHOTOTPAaHHHKE CyMMa BCEX IUIOCKHUX VIJIOB IPU KaKIOW €ro BepIInHE
Menbire 360°.

BrInmykJbIlii MHOTOTPAaHHUK HA3bIBACTCS MPAGUIbHBIM, €CIV BCE €T0 TPaHU —

B paBHBIE TIPaBUJIBHBIE MHOTOYTOJIBHHK W B K&XKJIOH €ro BEpIINHE CXOIUTCS
OJIHO U TOe uucio pedep. He cyiecTByeT npaBuibHOT0O MHOTOTPAHHUKA, TPAHSIMH KOTOPOTO SIBJISIFOTCS
MPaBWJIbHBIE N-YTOJBHUKU IPU 11 = 6.
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2 Terpasap
D
[ToBepXHOCTh, COCTaBJICHHAs W3 YETHIPEX PABHOCTOPOHHUX TPEYTrOJbHUKOB
ABC, DAB, DBC, DCA na3biBaetrcsi mempazopom DABC.
A C TpeyroibHUKN, U3 KOTOPBIX COCTOUT TETPAdJp HA3BIBAKOTCI ZPAHAMU, WX
B CTOPOHBI — pefpa, a BEPIIMHBI — @epuiunbl mempal’opa. Terpadap uMeeT

YEeThIpE TpaHH, IIECTh pedep M YeThlpe BepliuHbL. J[Ba pebpa Terpasapa, HE
MMEIOIIHE OOIMX BEPIINH, Ha3bIBAIOTCSA npomusononoxcuvimu (AD u BC, BD u AC, CD u AB. Ogna
W3 TpaHel TeTpadipa Ha3bIBAETCS €r0 OCHOBAHUEM, & TPH IPyTUe — O0Kosbimu panamu. Cymma TIIOCKUX
YIJI0B TIpU KaX 10 BepumHe paBHa 180°.

3 Iapanuenenunen

[loBepxHOCTh, COCTaBI€HHAs U3 JABYX paBHbIX mNapaiuienorpammoB ABCD n
A1B,CiD; Ha3bIBACTCS napainneyienuneoom ABCDA{B,C;D;.
[TapannenorpamMmsl, U3 KOTOPBIX COCTABJIEH NapajuleieNnuIe]l, Ha3blBalOT €ro
pamAmMu, MX CTOPOHbI — pedpamu, a BEPIIMHBl MapajlIeIOrpaMMOB —

eéepuiunamu napanneinenuneda. llapannenenumnen uMeeT NIeCTb TIpaHel,
IBeHaAlaTh pebep W BoceMb BepuinH. JlBe TpaHW mapajuienenunena, uMmeronpe obmiee pedpo,
Ha3bIBAIOTCS CMENCHLIMU, & HE UMEIOLINE 00IIUX pedep — nPOMmUGOn0a0HCHLIMU.

OTpe3ok,  COCNMHSIONIMN  TPOTHUBOIOJIOKHBIE  BEPIIMHBI,  HA3bIBACTCA
\ ouazonanvio napannenenuneda. Kaxaplii napauiesenunes; UMEET 4YEThIpe

; nuaroHanu. YacTo BBIICNSIOT Kakve-HUOYAb JIBE MPOTHUBOIOJIOXHBIE TPaHH U
T 3 Ha3bIBAIOT UX OCHOBAHUAMU, A OCTAJbHbIE TPAaHU — OOKOBLIMU 2PAHAMU
, \ napayutenenunena. PeOpa mapauienenunena, He MpUHAUISKAIINE OCHOBAHHSIM,

Ha3bIBAIOTCS HOKOGLIMU pedpamu.

CaoiicTBa napaJjuiesenumnena:

1. HpOTI/IBOHOHO)KHHC r'paHU napajuieJICIUIICaa MapalJICJIbHbI U PABHBI.
2. I[I/IaTOHaJII/I Hnapajiejacnuiica rnepeCceKaruTCd B OJIHOI TOYKE U JEIATCSI STOM TOYKOM MOIIOJIaM.

4 Ilpuszma

MHOrorpanHuK, COCTaBJIE€HHBIH M3 JBYX PpAaBHBIX MHOIOYI'OJIBHUKOB
A4, ...Ay, 1 B{B, ... B,,, pacllOJIOKEHHBIX B ApAJIIENBbHBIX IIJIOCKOCTSX, U N
napajuiesIorpaMMoB, Ha3bIBaeTCs npuzmoui. Muororpanuuku A4, ...A, u

B1B, ... B, Ha3bIBAlOTCA OCHOGAHUAMU, A TIAPALICIOTPAMMBI — HOKOBbIMU
epanamu npusMmbl. Otpe3ku A, B, A, B, ..., A, B, Ha3bIBalOTCS O0OKO8BIMU
peopamu TnpusMbl. OTH pebpa paBHBL W TapawienbHbl. [lpusmy ¢
ocHoBaHUsIMU A, A, ...A, u B1B, ... B, obo3navatotr A4, ...A,B1B, ...B, n

HA3bIBAIOT N-y2071bHOU npusmoul. lleprieHauKynsp, NMPOBENEHHBIM W3 KakOW-HUOYIb TOYKH OJHOTO
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OCHOBAHHUS K IUIOCKOCTH JPYroro OCHOBaHUS, Ha3blBaeTCs evicomoiui npusmwvi. Ecin OokoBble pedpa
IIPU3MBl TEPIEHIUKYJAPHBI K OCHOBAaHUSAM, TO IIPU3Ma Ha3bIBACTCS NPAMOU, B NPOTHUBHOM Clydae —
HaknouHoi. BpicotTa mpsMoil mpusMbl paBHa ee OokoBoMy peOpy. llpsmas mpusma Ha3bIBaeTCs
npaguIbHOI, €CIINA €€ OCHOBAHMS — IIPABUIIBHBIE MHOTOYT'OJIbHUKH.

5 Ilupammunaa

MHoOrorpaHHuK, COCTaBJI€HHBI W3  n-yroiabHuka Aq4,..4, U n

TPEYroJIbHUKOB, HAa3bIBACTCS nupamuodou. MuoroyronbHuk A4, ...A,
HA3bIBACTCS OCHOGAHUEM, A TPEYTOIbHUKU — OOKOBbIMU SPAHAMU TTUPAMUJBIL.
Touxka P Ha3biBaeTcs @epuiunoii nupamupl, a orpesku PA;, PA,, ..., PA, —ee
0oxoevimu peopamu. lleprieHTUKyIsIp, TPOBEICHHBIA U3 BEPIIMHBI TUPAMHUIBI
K TJIOCKOCTH OCHOBAHUSI, HA3bIBACTCS 6bICOM O TIUPAMUIBI.

anaMI/ma Ha3bIBACTCA npasuﬂbuoﬁ, €ClIn €€ OCHOBAHHC —

IIPaBUJIbHBIN MHOTOYI'OJIbHUK, a OTPE30K, COCIUHSIOIMUN BEPIIUHY
UpamMHIbl € LIEHTPOM OCHOBaHMUs, SBISETCS €€ @vlicomoii. Bece GOKOBbIE
pebpa IIPaBUIBHON NHUpaMHJIbl paBHBI, @ OOKOBBIE I'PaHU SIBJISIOTCS
paBHBIMH paBHOOEIPEHHBIMU  TpeyrojbHUKamMH. BbicoTa OGoKOBOM
I'PaHH NIPAaBUJIBHOM NHUPAMHIBI, IPOBEACHHAs M3  BEPIIMHBI,
HAa3bIBACTCS anoghemoil.

Teopema. [Tnomans OGOKOBOM MOBEPXHOCTH MPABUIBHON MUPAMUIBI

paBHa MOJOBUHE MTPOU3BEIECHUS IEPUMETPA OCHOBAHMS Ha anodemy.

§ MHoOrorpaHHuk, rpaHsiMd KOTOPOTO SIBJIIAFOTCS N-YrodbHUKH A A, ...A, u
' BB, ... B, (HnxHee u BepxHee OCHOBAHU), PACIIONOKEHHbBIE B TapaJIJIeIbHBIX
IJIOCKOCTSIX, U N YEThIpeXyrodbHukoB A;A,B,B.,A;A3B3B,,...,A,A1B1B,
(OokoBbIE T'paHM), Ha3bIBACTCS yceuennou nupamudoi. OTpe3Ku Ha3bIBAIOTCS
00K06bIMU pebdpamu yceueHHON nmupamuabl. llepneHaukyssp, TpoOBEeaCHHBIN
U3 Kakoh-HUOYIb TOYKU OJHOT'O OCHOBAHMS K IUIOCKOCTH JPYroro OCHOBaHUS,
Ha3bIBAECTCS @bICOMOU YCEYEHHOU mnHpaMuibl. bokoevie cpanu ycedeHHOU
NApaMUJbl — Tpaneuu. Y ceueHHasl MMPaMHJ1a Ha3bIBACTCS MPAGUIbHOIL, ECITU
A 4, OHa II0JIy4yeHa CEYCHHUEM IPAaBUIIBHON MUPAMUJIBI IUNIOCKOCTHIO, MTapaJlIeIbHOU
ocHOBaHU0. OCHOBaHUs NPaBUIBHON YCEUYEHHON NMUpPAaMUIbl — IPABHJIbHBIE

MHOTOYTOJIbHUKH, @ OOKOBBIE I'PaHU — PaBHOOEIPEHHBIE Tpaneuu. BbICOTHI ATUX Tpanennii Ha3bIBalOTCs
anogpemamu. [1nowaovio 60K0680U NOBEPXHOCMU YCEYEHHOU NUPAMUOLL HA3BIBACTCS CyMMa IOl ee

- OOKOBBIX T'paHei.

Ll)ﬁ

[ToBepxHOCTh, OOpa3oBaHHAsi MPSMBIMU, HA3bIBACTCA WHUIUHOPUUECKOU

0CHOBAHMA MOGEPXHOCT b

[T o
1 no6epxXHOCmMpbl0, a CaMu TpSIMble — 00paszylwumMu TUITTHAPUIECKON

(=]
_—
A
S

Ock unnHHApa
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noBepxHocTU. [Ipsmas, npoxoasmas dyepe3 Touky O NMepHeHIUKYISIPHO IIOCKOCTH, HA3bIBAECTCS OCHIO
UWIMHIPUYECKON MOBepxXxHOCTU. Bce oOpasyromue U OCh MEepPHeHAUKYISIPHbI K IUIOCKOCTH, TO OHH
napajuieNibHbl APYr Apyry. Teno, orpaHWYeHHOE MUIUHAPUICCKON TMOBEPXHOCTHIO M JABYMS KpPyramul C
TpaHHIIaMH, Ha3bIBACTCS Yuaunopom. Kpyrn Ha3bpIBAlOTCS OCHOGAHUAMU LWIMHAPA, OTPE3KU
00pa3yIoIMX, 3aKIIOYCHHBIE MEXKIY OCHOBAHUSIMH, - 00pazyroujumu UIUHIPa, a 00pa3oBaHHAs WMHU
YacTh IWJIUHIPHYECKONW TOBEPXHOCTH — 00K060I nosepxnocmuio 1muHapa. OCh HUIMHIPUYECKON
MOBEPXHOCTH HA3bIBACTCA OChbl0 LWIHMHIpA. JnuHa oOpa3yroliell Ha3bIBaeTCs 6blCOmMOl UWIMHIpA, a
paauyc OCHOBaHUS — paduycom uunuHapa. Llunuaap MoxkeT OBITh MOJNYYEH BpalleHHEM
PSIMOYTOJIBHUKA BOKPYT OJTHOW M3 €r0 CTOPOH.

Ecnu cekymias TIUIOCKOCTh TMPOXOAUT 4Yepe3 OCh IWIMHIAPA, TO CEUCHHE MPEICTaBIIeT Co0oi
OpsSIMOYTOJIbHUK. Takoe cedeHHe Has3bIBaeTCs ocesbim. Ecnu cekylas MiIoCKOCTh MEPHeHIUKYISPHA K
OCHl LIMJIMH/IPA, TO CEUYCHHE SIBIISICTCS KPY2OM.

Paszeepmroit 60K060it nosepxHocmu NUIHHAPA SBIISETCS NPSIMOYTOJIbHHUK.
7 Konyc

[ToBepxHOCTH, 0Opa3oBaHHAs MPSMBIMH, HA3bIBACTCS KOHUYECKOU NOBEPXHOCHBIO,
a camMH MpsIMbIC — 0Opazylouumu KOHUIECKON NMoBepxHOCTH. Touka P Ha3bpiBaeTcs
6epuiuHoil, a IpsiMas, IPOBEJICHHAs U3 BEPIIUHBI K INIOCKOCTH OCHOBAHUS — OCbIO
KOHHYECKOW TMOBEPXHOCTH. Te€l0, OrpaHMYEHHOE KOHHMYECKOW IOBEPXHOCTBIO M
KPYT'OM C TPaHULIEH, HA3BIBAETCS KOHycom. Kpyr Ha3bIBAaCTCs OCHO6AHUEM KOHYCA,
BEpILIMHA KOHUYECKOW MOBEPXHOCTH — GEPUIUHOI KOHYyca, OTPE3KU 00pa3zyroluX,
3aKJIFOYEHHBIE MEXKIY BEpIIMHOM U OCHOBAaHUEM, - 00pazylouiumu KoHyca, 2
o0Opa3oBaHHass UMU YacTh KOHUYECKOW NMOBEPXHOCTH — OOK0B0I NOBEPXHOCHIBIO
konyca. Ocb KOHUYECKON TMOBEPXHOCTH HA3BIBAETCS OChI0 KOHYCA, a €€ OTPE30K,
3aKJIFOYEHHBIH MEeX]ly BEpPIINHONW M OCHOBAaHHUEM, - gblcomoii KoHyca. Bece oOpasyrolie KoHyca paBHbI

apyr apyry. Konyc MoxeT ObITh MOJIY4YEeH BpalleHUEM NPSMOYTOJIbHOTO TPEYTOJIbHIUKA BOKPYT OJHOTO U3
€ro KaTeToB.

Ecnu cekymas mNI0OCKOCTh MPOXOAMT Yepe3 OCh KOHyca, TO CEUEHHE MPENCTaBisieT Cco0oi
paBHOOEPEHHBIN TPEyrolbHUK, OCHOBAaHHE KOTOPOTO — JAMAMETP OCHOBaHUS KOHyca. Takoe cedeHue —
ocegoe. Eciu cexyllasi MIOCKOCTh NEPHEHANKYJISIPHA K OCH KOHYCA, TO CEYEHUE KOHYCa MPEICTaBISAET
co00if Kkpye ¢ IICHTPOM, PACIIONIOKEHHBIM Ha OCH KOHYCA.

8 Cdepa n map

C¢hepoit HazpIBaeTCs MOBEPXHOCTh, COCTOSAIIAs U3 BCEX TOYEK MPOCTPAHCTBA,
pPacCIONOKEHHBIX Ha JaHHOM pPAacCTOSSHUM OT JaHHOM Touku. JlaHHas Touka
HAa3BIBACTCSI YeHmpom cghepovl, a paccTosiHUE — paouycom cgepvl. OTpE3OK,
COCAUHAIINX OABEC TOYKHN C(bepm )51 HpOXOJI?IHII/Iﬁ 4gcpe3 €€ ICHTP, HA3bIBACTCA
nuametrpoM cdepsl. Temo, orpannyeHHoe chepoil, Ha3bIBaeTcs wiapom. LeHtp,
pamuyc u gauaMeTp cdepbl Ha3BIBAIOTCS TAKKE UEHMPOM, pPAOUYCOM U

ouamempom wapa.

B npsiMoyronbHOil cuctemMe KoopuHat ypasnenue cgheput paauyca R ¢ nentpom C(xg; Vo; Zg):

(x —x0)* + (y_YO)Z +(z—20)*=0
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OO0pa3sen peulenus 3aaa4

3aoaua 1. OGpa3zyromas KoHyca, paBHas 12 c¢M, HakJIOHEHA K IJIOCKOCTH OCHOBaHHUS TOJ YIJIOM «.
Haiigure pannyc ocHoBaHus KOHyca, ecnu: a) & = 30°,0) a = 45°, B) a = 60°.

Pewenue:
a) a = 30°
12v/3
R = A0 = AP cosa = AP cos 30° :T: 6v3 cm
0) a = 45°

122
R = A0 = AP cosa = AP cos 45° :T: 6V2 cm

B) a = 60°

1
R=A0=APcosa=APcos6O°=12*E=6CM

Otser.a) R = 63/3 cM,6) R = 63/2 cM,B) R = 6cM

3aoaua 2. OceBoe ceueHMe LMIUHApPA — KBaJpart, AMaroHaiab Kotoporo paBHa 20 cM. Haiinure BbicOTy
VTHH]PA.

Pewenue:

OceBoe ceuenue nunuHapa — kBaapatr AA;B1B, AB; = 20 cwm,
AAl = AlBl = X.

Io teopeme [udaropa: AB” = AA” + A B} | 1.e.

20% = x? + x?

2x” =400

x? =200

xX= Jﬂ) = 10\/5
T.e.h=10n2cm
Orser. h=10v2cm
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3aoaua 3. Cymma Bcex pebdep mapamenenunena ABCDA;B,C, D, paBua 120 cm. Haitnure xaxmnoe pedpo

AB 4 BC 5
napajuieJenumnesaa, eclii — = -, — = —,
BC 5’BB; 6

Pewenue:

T.x. y mapamenenunega Bce OOKOBbIe peOpa paBHBI, TO mycTb BB; = x.
5 4 4 5 2

Torma BC =-x, AB=-BC =---x ==x.
6 5 5 6 3

W3 ycnoBus cnenyer, uro: 4AB + 4BC + 4BB, = 120

AB + BC + BB, = 30

: +5 +x =30
ZXtgxtx=

4x + 5x + 6x = 180
5x =180
x =12 (cm)
[Monydaem BB, = 12 ¢cM, AB = g 12 =8(cm),BC = Z- 12 =10 (cm).

OtBer. BB, = 12 ¢cM,AB = 8 (cm), BC = 10 (cm).

3aoaua 4. OcHOBaHMEM MUPaMHIbl SBISETCS poMO, CTOPOHAa KOTOPOro paBHa 5 CM, a OJHA U3
auaroHaneit paBHa 8 cM. Haiinute G0okoBble peOpa MupaMuibl, €CIM BBHICOTA €€ MPOXOJUT Yepe3 TOUKY
niepeceueHusl TuaroHaaeii OCHOBaHHS U paBHA 7 CM.

Pewenue:

Touka nepeceueHusi nuaroHaneu sBisiercs HeHTpoMm pomba ABCD.
CrnenoBarenbHO mnHpampaa sBiseTcss mnpaBwibHOH. Ilo cBOMCTBY

nuaronaineit pom6a: DO = BO = 4 ¢cm, A0 = V5% — 42 = 3 (cm).

U3 tpeyronsarka ASO 1o teopeme IMugaropa: AS = VS0? + 0A? =
V7% + 32 =+/58 (cm).

U3 tpeyrompanka SDO no teopeme IMudaropa: SD = VSO0? + 0D? =
V72 + 4?2 =+/65 (cm).

SA=SC=v58 cm u SB=SD=v65 cM kaKk HaKJIOHHbIE, UMEIOIIIUE OJUHAKOBBIC TPOEKIIUH.

Otser. SA=SC=V58 cM, SB=SD=V65
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Tema: «Haxo:xkneHne 3J1eMEHTOB MHOTOTPAHHUKOB H KPYTIJIbIX TeJD)
Ne4

Ne2

IIpsAAMOYTOJIBHUK THaroHAIb

Ne3

JnuHbl pagnycos

Nes§

VYron Mexay AByMst
paauycamH mapa
90°.PaccTosHne MeXIy UX

Nel

Uepes BepLIMHY OCHOBaHUS

KOTOpOTO paBHa 25 cM, a
onHa ctopoHa 20 cMm

OCHOBaHUi1 1 00pa3yromuit
YCEUYEeHHOT0 KOHYyCa paBeH

koHIaMu 15 cMm. Hatitu

MpPaBUIBLHOU TPEYTOJIbHOU
MUPaMUIBL U aropemy

MPOTHBOJIEKaIIel OOKOBOH rpaHH
MpoBeJIeHO ceueHue. Hailtu
IJIOLIAb CEUYEHHUS, ECIU JUIMHA
CTOPOHBI OCHOBaHUS 12 M, a
BBICOTA MTUPAMUIBI 2 /3 M.

[Iimontaae ocHOBaHUSA
MPaBUIILHOM YEThIpEX
1 YTOJIBHOM IPH3MBI 625 cM”.
Bricora npusmel 1442 cm.
Haiitn nnomans ee

BpallaeTcsi BOKPYT MEHbIIEH
CTOPOHBI. BEIUHCIUTD ATHHY

BBICOTHI IIOJIyYEHHOTO
UWJIMH]IpA U TJI0MAIb €r0

JUaroHaJbHOI'O CCUYCHUA.

OCHOBaHMUA.

COOTBETCTBEHHO 7 cM.,15
cM. u 17cm.Haiitu BeicoTy

KOHyca.

PacCTOSTHUE TIO TTOBEPXHOCTH
mapa Mexy KOHIIaMH
pannycos.

Touka C cdepsl yaaneHa ot
KOHIIOB ero auameTpa — AB

Ha 10 cM u 24 cMm.

Uepes BeplLIMHY NPaBUIbHON

OceBoe ceueHne OUWJIMHApPA —
KBaapar, JuaroHajib

Jwnametp mapa 52 cm.
BrraucnuThb miomann

Brrancauts JJINHY JINHUN

Juaronans 60KOBO# rpaHu

H.IeCTPIerJ'H:HOﬁ nupamMu bl 1

kotoporo 12 cMm. Beruucnure

CeYeHHs Iapa
TUIOCKOCTBIO, yIAJIEHHOM

niepecedeHus cheprl u
TUTOCKOCTH COJIepIKaIien

JUaMETP OKPY>KHOCTH OTMCAaHHON
OKOJIO0 €€ OCHOBAHHS MTPOBEICHO
ceuenne. BeraucauTs niuomaab
CEUCHMUS, €CITH CTOPOHA
OCHOBaHMI MupaMu/Isl paBHOE 4
CM, a €€ BbICOTa 5 CM.

IIPaBUIILHOM TPEYTOJILHON
MPU3MBI paBHA 6 M U
2 HAKJIOHHAsSI K TIOCKOCTH
OCHOBAHUS 1101 YIJIOM
30°.Haitu moomanb

OCHOBaHUE MPU3MBI.
Uepes BeplIMHY U JUaroHajlb

JUTHHY 00pa3yoIiei u
TUTOIIA/Tb OCHOBAHHMS
HWINHIPA.

J__[I/IaFOHaJ'IB IpAMOYTOJIbHHUKA

18 cM, OHa COCTaBIISIET C €ro
cropoHoit yrom 30°.

oT ero uenrpa Ha 10 cMm..

JnuHbl pannycoB
OCHOBaHHUI yCEYEHHOTO
konyca 10 cm u 8 cm. Yron
MEXTy 00pa3yromen u

touku A,B u C.

Ha noBepxHocTH 1mapa JaHbl
TPH TOYKH, PACCTOSHNE

MEXIy KOTOPBEIMU PaBHBI 8
cM. BeraucuTs mionaib

OCHOBaHMSI IIPaBUIILHON YETHIPEX
YIrOJIbHOM MUPaMUIbI IPOBEJICHO
ceueHue. Berancaure ero
IIOLIab, €CIM CTOPOHA

Habosnpimas auaronans
MIpaBUJIBHOM
LIECTUYTOJIBHON TPU3MBIL

[IpssMoyrosibHMK Bpalaercs
00JIbIIIEH CTOPOHBI.

Brruncnuts BeICOTY 1

IUIOIA/Ib OCHOBaHUS

MMOJIYYYCHHOT'O HUJIMHAPA.

3 paBHa 12 cM, oHa
HAKJIOHHAas K IINIOCKOCTHU
OCHOBaHMS O yriioM 60°. OCHOBaHMS paBHOE 8§ CM, a
BbI4UCIIATD IUIMHY CTOPOHBI | GOKOBOE Pedpo MUpaMHIB 5+/2
CM.

OCHOBAHUS MMPU3MBI.

IUIOCKOCTBIO OCHOBaHMS
45°, BeIUUCANTD TUIOMIAAE
OCEBOT'0 CCUCHHUS

CEYeHHS MIapa MIOCKOCTHIO
coepxalle STU TOUKHU.

YCCUYCHHOI'O KOHYCA.
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OcHoBaHMe IPSMOHN PU3MBI
— poMO cO CTOPOHOM 8 CM |
ocTpbiM yriioM 60°. BeicoTta
npusMsl 12 cMm. Berancauts
JUTMHBI JUaroHaneu
TIPU3MBL.

Uepes BepIIMHY U CEPEINHBI IBYX
COCEHUX CTOPOH OCHOBaHUSA
MPaBUIBHOM YETHIPEXYTOJIbHOMN
MAPAMHJBI TOBEIEHO CEYCHUE.
Haiitu ero nepumerp, ecinu
CTOpPOHA OCHOBAHMSI MUPAMHUIBI
8M,a GokoBOE pedpoSM.

BricoTa mummHIpa Ha 2 cM
OoJIBIIe pajiyca ero
ocHoBaHwusl. [lmomane
OCEBOT'0 CeUEHUS IIITUHIPA
96 cM”. Haiitu pamuyc
OCHOBAaHWUS U BBICOTY
WIHHIPA.

JnuHbl pagnycoB
OCHOBaHHMI 1 BBICOTA
KOHYyCa paBHBI
COOTBETCTBEHHO 4 1M, 20
M u 30 am. Haiitu qiuny
o0pasyrolien 3Toro
YCEUEHHOTO KOHYCA.

Paguyc coepsr 10 cm. Ha

paccTosIHUU S \/_ CM OT €€
LIEHTpa OpOBeJICHA
IJIOCKOCTH. BHIUKMCITUTE
JUTHHY JTUHUH UX
TIepeCceICHIS.

OcHoBaHUE MPsIMOit
MUPaAMUIIBI —
MPSIMOYTOJIbHBIHN
TPEYTOJIbHUK, KATEThI
KOTOPOTO paBHEI 7 cM U 24
CcM. YT0JI MEeXIy
JMaroHANBIO OOJbIICH
OOKOBOI IpaHH U IJIOCKOCTH
OCHOBaHUs OpU3MbI 45°.
Haiitu BbICOTY IPU3MBI.

CTopoHa OCHOBaHUS IPABUIIBHON
YeTHIPEXYTOIBLHON MTUPAMUIBI
paBHO 6 M yroJl MEXTy OOKOBBIM
pebpoM U TIOCKOCTHIO
ocHoBanus 30°. Halitu rutommanp
CeueHHs MPOBEJICHHOTO Yepe3 JIBa
OOKOBBIX peOpa, He JICKAIIHNX B
OJIHOM T'paHu.

OO0pa3yrorias HUIMHIPA B 3
pasa OoJbllie AHaMeTpa ero
ocHoBauus. [Tnomanp
0CEBOr0 CEUCHHSI ITUITNHIPA
300 cm”. BBIUHCIIUTE JUTUHY
oOpa3yromei 1 rmionanb
OCHOBaHUS IWIHH/PA.

JnuHbI 06pa3yromei u
JIaMeTpa OCHOBAHHUS
KOHYCa PaBHBI
COOTBETCTBEHHO 26 CM U
20 cm. Yepes cepeauny
oOpa3yroreit KoHyca
MIPOBE/IEHA MJIOCKOCTh
napanjienabHas INIOCKOCTH
ocHoBaHus. Hailtu BeicOTY
MOJYYEHHOTO YCEUEHHOTO
KOHYca.

Huametp mapa 52 cm.
Brruncnuth miomann
CEYEHMUS 111apa IIOCKOCTBIO,
YAAJIIEHHOH OT €ro UeHTpa Ha
10 cm.
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IIpakTnyeckas padora Nel4

Tema: “BpluuciieHue npeueaon”

Ieap padoThl: HAYUYNUTHCS BBIUUCIATH IPEAEIBL.
B pe3ynbrare BeINONIHEHUS IPAKTUUECKON PaOOTHI CTYAECHT JOJKEH:
3HamMb.
e OmpezeseHus Npeesna MocIe0BaTeIbHOCTH U Ipenena pyHKIHUHU;
e CBOJCTBA Mpejea:
®  METOJbI BBIUYHCIICHUS MIPECIIOB;
ymemo:
®  BBIUHCIATH NIPEEIIBI;

0) (o
®  pPaCKpBIBAaTh HEOIPEIECIEHHOCTH BUIA 6 s

Kp ATKHE TCOPETUYECCKUE CBCACHUSA

ctp. 74 u3 98

Uucno (I Ha3bIBACTCS HPEOe1oM ROCIe008AMENbHOCHIU X1, Xy, ..., Xy,. .., €CIH TS

BCJAKOI'0 CKOJIb YIOJAHO MAJIOTO IMOJIOXKUTCIIBHOTO YHUCIIa & HaHJIETCSI TaKO€ IOJOXKHTEIbHOE

X, — a‘ <& npu n>N. B atom cinydyae numyr limx, =a.

n—0

yuciio N, 4To

Yucno A HasbIBaeTcs npedenom @ynkuyuu f(x) npu x—a, ecnu s J1000ro CKOJb
yrogao maynoro £>0 maigercs takoe 6>0, uro |f(x) —A|<e mpm 0<|x—al| <§ . D10

3alMChIBAIOT TaK:

lim,_, f(x) = A.

Ecmu lim, 4 a(x) = 0, To pyHKIMS a(x) Ha3bIBaeTCS OECKOHEUHO MO MpH X—a.

Ecnu x<a u x—a, T0o ynotpedastoT 3anuck x—a -0; ecnum x>a u x—a - 3anuch x—a +0.

[IpakTHyeckoe BEIYUCICHNE TTPEIEIOB OCHOBBIBACTCS HA CIEAYIOINX TEOPEMaX.
Ecnu cymectBytot lim,_,, f(x) u lim,_,, g(x), TO

D lime g [f () + g(0] = limf(x) + limg(x)

2 limea[f () - g(0)] = limf(x) - limg (x)

fpo _ mf0o

3) lll’l’lx_,a @ = lirgcl_%gx)

(mpu limg (x) # 0).
x—a

Oopa3en peuieHus 3a1a4
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Brerancnute IpEacIbl.

o 2xP=3x 2:2°-3.2 2
lim = =—=0,2
1 ™2 3x+4 3244 10

2 =7x=4 _[0] . 2-(x—4)x+0)5) 2x+1 2-4+1 9

2. 1m2— —|=lim =lim =—

=43x" =13x+4 | 0] x4 1 x—>43x 1 3-4-1 11
3-(x—4 x—g

2% ~Tx—4=2-(x=4)x+05)

3x2—13x+4=3-(x—4)(x—%j

© 3 13aa 15 :H: o (G430’ —6x+5)_9+18+5 _32

lim 0] S5(x+3)f® —6x+8) 9+18+8 35

3. 3 x7 =3x? —10x + 24

. (\/;)2_12

0] S GoDWxrD) S x—Dx Al

m\/;—l [0}_ x —DWx +1)

=lim =1lim !

)

x’=3x"-13x [
5. lim——————=| — | =(pa3aenuM YUCIUTENb U 3HAMCHATEIb HA X~ )
3 2
a0 2x7 =3x" -4
o313
=lim X x2 _ 1-0-0 1
ey 34 T 5e2-0-0 2
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3anaHus AJ51 CaMOCTOATEIbHON padoThl
IIpakTuyeckas padora Nel4.
Tema: «BoruuciieHue npeaeion»
Nel Ne2 Ne3 Neq Ne5 Ne6 Ne7
. Ax?—Tx-2
) hmxz—x . ox0 =27 ) x+7—-+3-x . x> —5x+4 . 4 1 x> —4x*+3
lim 2 2xr—x—6 | li o li li lim| ——— im—————
=32x—6 =3 x°—9 ¥>-2 x+2 ol x? —2x+x-2 oA X" -4 x=2 oo X7 +4x-2
. 3x*+11x+10
i lim = 77 =16 | Jx—2-a—x | . xX—5x+4 1 6  3x*—5x+2
1m 3 -1 x“4+5x+2 1m 3 1i 1i 3 3 lim| - 111'1'172
-l x” +1 =2 x7 464 | w3 x-3 =l x? —2x7+3x-2 | N x-3 x" -9 oo 4
2x*—Tx—4
limo =3 Hﬁl% lim -1 lim—0—% fim— X —7X+6 lim[ sl j fim £ =3 =5
x>0 5 3% o =>-12(x> —1) =63 —yx+3 2 3 52 +2x+8 | =N x*-16 x—4 o dx? 2250 +1
4x* —11x-3
lim X =4 m;xz—x i A | VAtV | X0 —6x+4 [ 1 2x j X +3x=2
x—>-2 X e Sx _16x+3 x—2 x3_8 xlj;lg)l 4_x x%2x3_2x2+3x—6 x—1 1_X 1—x2 X—>00 5_2x3
4x* —11x-3
. Xt 427 lmx2—x . X —X . Ax—1-7-x . X +5x7 +8x+4 | . 2x 3 . X —x—1
lim 3 3x2 —8x—3 | lim— li lim =——; 5 lim — -—— lim———
-l \x+73 x—>—1 x° 41 x—4 x—4 x—>-2 x° +3x°—4 -5\ x° =25 x-5 x>0l 4+ x4+ x
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IIpakTnyeckas padora NelS

Tema: “UccienoBanue GyHKIMHA ¢ TOMOIIbIO POU3BOAHOMN”

Lesb padoThI: HAYYNUTHCS UCCIICAOBATH (PYHKITUH 11O OOIICH CXeMe M CTPOUTh IpaduKu.
B pe3ynbrate BBIOIHEHUS! paOOThI CTYICHT JIOJIKCH:
3HAMDb!

® YTO Ha3bIBACTCS OOJIACTHIO OIPECIICHUS PYHKIUH;

e Kakas (PYHKIUS Ha3bIBaCTCS BO3pacTarolieil (yObIBaroOIIei);

e HEo0XOAMMOE yCJIOBHUE SKCTpeMyMa (DYHKITHH;

e OmpeJeICHUE TOYKH reperuoa;

e OIpe/eeHNe HHTEPBAJIOB BHITYKJIOCTH rpaduka GyHKINU;

e ompeneneHue acuMnToT rpaduka GpyHKUIUN;

® HAXOAWUTH O0JIACTH OMpeAeieHUs QYHKINU;
® HAXOJAWTh TOYKH NepeceueHus rpaduka GyHKIMH C OCSIMH KOOPAMHAT;

® MPHUMCHATH MCPBYIO MPOU3BOAHYIO AJIA HAXOXKIACHUA TOYCK SKCTpEMYMaA U MPOMEKYTKOB
MOHOTOHHOCTH,

® [PUMEHSTh BTOPYIO NMPOU3BOJHYIO JUIsI HAXOXKJIEHUS TOYEK Ieperuda M HampapiIeHUS
BBIMYKJIOCTH rpaduka QyHKIHHY;

® HAXOAWUTh ACUMITOTHI I'paduka QyHKIUHY;
e cTpouTh rpaduk QpyHKIUH.
Kparkue Teopernueckue cBegeHHsA

1 Ob6aacTsio onpenenennss (PYHKIUHM HA3BIBACTCS MHOXKECTBO 3HAYCHUN TIEPEMEHHOM
X, Ipu KOTOPBIX JaHHAs PYHKIIHS UMEET CMBICI.

2 Bospacranue u yObiBaHue ¢(yHknuu. JkcrpemyM ¢yHkuuu. Oynkuuu f(x)
Ha3bIBACTCS go3pacmarouieil 6 mouke x, , €clIu NpU JHOOM J0CcTaToyHO MainoM h>0
BeInoHsIeTCst yennosue f(x, — h) < f(xg) < f(xo + h).

W
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Oynkius f(x) Ha3pIBaeTcs yovlearouieil 8 mouke X, , €CIU NPHU JIOOOM TOCTATOYHO
masiom h>0 Bemosnasercs yenosue f (xg — h) > f(xg) > f(xo + h) (puc.2).

Oyukuus f(X) Ha3pIBaeTCS 603pacmarowieit 6 unmepeane Ja, bf, eciu nys MOOBIX TBYX
TOYEK X1 U X, U3 YKA3aHHOTO MHTEPBAJIA, YAOBJICTBOPSIONINX HEPABEHCTBY X1 <X, BHIIOJIHSICTCS
HepaBeHCTBO f(x, )7 f(x,).

Oynknus f(X) Ha3bIBaeTCs yovlearouieii 6 unmepesane Ja, b, ecnu s moObIX TOYEK X U
X1 W3 YKa3aHHOTO HHTErpana, YIOBIETBOPAIOIMIUX HEPABEHCTBY X < X,, BBINOJHIETCA
HepaBeHCTBO f(xq) > f(x3).

|

| |
| |

| |

| S H) : %) :fp{g—h}

0 Xh X X;th X

[Ipu3Haky BO3pacTaHug U vObIBaHUA O VHKIMHA.

1) Ecmu f'(xy) > 0, T0o QyHKIms f(X) Bo3pacTaer B TOUKE X.

2) Ecmu f'(xy) < 0, To pynkims f(x) yObIBaeT B TOUKE X

3nauenne f (Xo) Ha3pIBaeTcs makcumymom ynkyuu f(x), eciv nmpu 1000M T0CTATOUHO

maimom h>0 BemonHsoTes yermoBus f(xg —h) < f(xg) u f(xg+ h) < f(x,). Touka X,
Ha3bIBACTCSI B 3TOM CIIy4ae TOUKOU makcumyma @pynkyuu {(x).

"-;ru'

|2 ;h) | 62 | £ ;h)
[ [ |

1 | 1
0 X:h X, Xh ¥

3uaucnue f(Xo) paspiBaercs Mmunumymom yuxyuu f(x), ecnu npu J10O0M 10CTaTOYHO

manom h>0 semonnstores yeaosus J (Yo —h) > f(xo) u f(xo+h) > f(xp). Touxa xo

HAa3bIBACTCSI B OTOM CJIydae TOUKOU Munumyma pynkuuu £(x).
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'3:'

| I

| (X 1) 1X,) :f'[}{g—h}

. |

0 X-h X Arh X

=}

MakcuMyM WIM MUHUMYM (QYHKIMHM HAa3bIBaeTCS IKCHPEMYMOM (QYHKUUU.

MaKCUMyMa WJIK MUHUMYyMa q)YHKI_II/II/I Ha3bIBaeTCs TOUYKOM €¢ IKCTpEMyMa.
AﬂzopumM HaxodcoeHus RPOMEINHCYMKOB MOHOMOHHOCHU U MOYEK IKempemyma:

1 Haxomum y';

2 Pemas ypaBHeHHE y' =(, HAXOJUM KPUTHUECKUE TOUKH;

Touxka

3 HanocuMm KpuTHuYECKME TOYKM HA YUCIOBYIO OCh M ONpENENseM 3HAaK y’' Ha KaXIAOM

YHUCJIOBOM IHPOMEIKYTKE;

4 Tam, rie y'> 0 QyHKIUS BO3pacTaeT, arae y” < O GyHKuus yObIBaeT;

JIN TIPH IT X0I€ 4 KPHUTHUYCCK TOYK TaM, I'l = IIPOMU3BOJHASA MCHSECT BOM
5 Ec epexoze yepes ec 0 a e y'=0 OM3BOJ(HAsI MEHSET CBO

3HaK, T0 X;- abcIpcca TOYKH IKCTPEMyMa.

3 Bsinykaocts rpaduka pynkuuu. Touxu neperuda.

Onpeodenenue: I'padyk HenpepblBHO AudpepeHnupyeMort QyHKIMH f(x), x € (a; b),

HAa3bIBAETCS 6bINYK/IbIM 66€pX HA UHTEPBANE (a;b), €CIIU IPOU3BOHAA f'(x) yOBIBAaeT HA (a;b).

A ecin f'(x) Bo3pacTaeT Ha (a;b), TO TpadMK 3TOH QYHKIUM HA3BIBACTCS 6bINYKIbIM 6HU3.

A

v Vi

v

v
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Jlerko BHAETH, YTO eciy rpaduk (YHKIMH BBITYKIBIH BBEpX, TO BCE €O TOYKU JISKAT HHKE
10001 ero KacaTelmpHOM , Tak Kak YIriIoBOW KOI()(UIMEHT KacaTelbHOW YMEHBIIAeTCs C
Bo3pacTanueM X. A ecnu rpaduk BBITYKJIbI BHH3, TO BCE TOYKH JIEXKAT BBIIIE JIIOOOH €ro
KacaTeJbHON (KpoMe, KOHEYHO, CAMOW TOUKH KacaHus).

Onpeodenenue: VIntepBanbl, Ha KOTOPbIX Ipaduk (YHKIHH BBITYKJIbIA BBEPX WM BHU3,
Ha3bIBAIOTCS UHMeEpsanamu evinykiocmu rpaduka QyHKINH.

Onpeodenenue: Touka tpaduka nuddepeniupyemoii ¢yHkum, aberucca KOTOPOM
ABJIACTCA OAHOBPEMCHHO KOHIIOM MHTCPBAJIa BBIITYKIOCTH BBCPX W KOHIOOM HWHTCpPBAja
BBINTYKJIOCTH BHU3, HA3bI6ACMCS. MOUKOU nepezuda rpaduka QyHKIUH.

OueBHAHO, YTO B TOUKE Mepernda KacarenbHast K rpaduKy KpUBOM JTOMKHA, C OJHOM CTOPOHBI,
HAXOJUTCs BbIIE rpaduka KpUBOM, a C JPYro,- HUXKE €ro, T.c. MepeceKaTh KPUBYIO B ITOH
touke (Puc.6)

v

AﬂzopumM HaxodcoeHus RPOMENHCYMKOB 6bIRYKIOCMU U MOUEK nepezu6a:

1 Haxomum y”;
2 Pemast ypaBHEeHHE y” = 0, HAXOJIUM KPUTHYECKHE TOYKH;

3 HanocuMm KpuTHYeCKHE TOYKM HAa YHUCIOBYIO OCh M ONpENENseM 3HaK y” Ha KaXaA0M

YHUCJIOBOM ITPOMEIKYTKCE,

4 Ecmu f"(x)p 0, mo na smom ummepeane 2paux QyHKyuu 6bINyKIblil 6HU3, eCl dice

7 "(x)® 0, mo evbinyKbLiL 66€PX.

5 Ecnu npu nepexojie yepe3 KpUTUIECKYI0 TOUKY ( TaM, T1ie y” = 0 ) IPOU3BOIHAS MEHSIET CBOM

3HaK, TO X, - abcuucca TOYKHU neperuoa

4 AcuMnrToTtbl rpadpuka GyHKUMH.

Acumnmomst — 3TO TpsiMBbIE, K KOTOPBIM HEOIPAaHMYEHHO MpHOIMkKaercs rpaduk
GyHKIHU.

Pazmugaror 3 BHJAa aCUMIITOT. 6epmMUKAlIbHble, COPUZOHMATIbHbIE U HAK/IOHHbLE.
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Bepmuxansnaa acumnmoma rpadpuxka QyHKIMU y = f(x)- 3T0 npaMasg X =da. OObMHO

3TH aCUMHTOTHI CONPOBOXKIAIOT TOYKH pa3peiBa 2-r0 poxaa. Ecmu ¢(yHKIMS HempepbiBHA, TO
BEPTUKAJIBHBIX ACUMIITOT HET.

Haxnounaa acumnmoma rpapuxa QyHKIMH y = f(x)- 3T0 paAMasd y = kx+b , €ClIH

k=lim ()k;tOHb Lim [f (x)—kx]-

X—®0 X—>0

Bepmukanenaa acumnmoma rtpaduka QyHkumu y= f(x)- 3T0 mnpaAMas y=»~, €CIH

b=1im f(x)

X—>0

Oobpa3zen peumieHus 3aaa4
[TpoBecTr moTHOE KCCIEIOBAHNE M TOCTPOUTH rpaduK (HYHKIIHH.
Ilpumep 1.
y=x -3x"+3x-1
Pewenue:
1) Haiiném obnacts onpenenenns QyHkuuu: D(y) = (— oo, +0)

2) Haiiném Touku nepeceuenus rpaduka QyHKINUN C OCIMU KOOPIMHAT:
A) c ocbro OX: y=0

x*> —3x* +3x—1=0. Crpynnupyem:
¥ ~1)- (3 =3x)=0

(x 1) (x +x+l) 3x- (x 1)=O
(x 1) (x +x+1- 3x) 0
(x-1)-(x? 2x+1) 0

(e=1) -(r-1) =

(x=1)" =0

x=1
T.e. (1;0) — Touka nepecedyenus ¢ ocbro OX.
b) c ocero OV: x=0

y=-1
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T.e. (0;-1) - Touka nepeceyenusi ¢ ocbto OVY.
3) ACHUMITOT HET, TaK KaK HET TOYEK pa3pbiBa QYHKIINH.

4) UccnenyeM (yHKIHMIO HA MOHOTOHHOCTb U HAWAEM TOUYKH SKCTpEMyMa:
' 2
y'=3x"-6x+3
y'=0, 3x> —6x+3=0 /3
x*=2x+1=0

(x-1)"=0

x=1
KpPUTHYECKast TOYKa (QYHKIIUH O TIEPBOU MPOM3BOIHOM.

OTMeTUM 3Ty TOYKY Ha KOOPJMHATHOM HpPsIMOM M HailAéM 3HAaK B NEPBOM MPOU3BOJHON B
Ka)XJIOM U3 UHTEPBAJIOB, HA KOTOPBIE pa30UBACTCs KOOPAWHATHAS MPsMast TAHHON TOUKOM.

+

- -

T.e. ynkims Bo3pacTaer Npu x e (— oo,+o0). DKCTPEMyMa HET.

5) Hccnenyem (pyHKIMIO Ha BBITYKJIOCTh U HAWJAEM TOUKHU Hepernoda:

y'=6x—6
y”:0
6x—6=0
x=1

KpUTHYECKAs TOUKa (PYHKIIMU 110 BTOPON IPOU3BOAHOM.

OTMeTHM 3Ty TOUKY Ha KOOPJAWHATHOM MpsAMOM U HalAEM 3HAK BTOPOU MPOU3BOAHOMN B KaXKJIOM
U3 UHTEPBAJIOB, HAa KOTOpBIE pa30MBaeTCss KOOPAUHATHAS MpsMasi JTaHHON TOUKOH.

- 1 +

T.IL.
T.e. yHkims BeITyKIIa BBEPX NMPU x & (— oo0,1),
(yHKIUSA BBITYKJIa BHU3 IPH x < (1,40)
y(1)= 0, T.e. (1;0)-Touxa neperuoa.

6) Ioctpoum rpadux QyHKIMH:



C60pHI/IK METOAUYCCKHUX yKa3aHHﬁ JJIA IPOBEACHUSA MMPAKTUYCCKUX pa60T

'3?

3agauu aJ1s1 CaMOCTOATEILHOT O peUICHUSA

Tema: “Uccienopanue GQyHKUHMH ¢ IOMOIIbIO IPOU3BOAHOM

IIpakTuyeckasi pabora NelS

-]

[TpoBecTr NoOIHOE MCCIEIOBAHNE U TOCTPOUTH rpauK (QYHKIHH.

ctp. 83 u3 98

Howmep Bapuanra

y=f(x)

1

a)y=2x"-9x> +12x-9;

6)y=x2-(x—2)2

2 a) y=3x—-x";
6) y=(x+1)-(x-1)
’ a) y=12x" -8’ -2,
6) y=(x-1)(x-3f
! a) y=6x-8x";
6) y=16x"-(x~1)
5

a) y=2-3x"-x;

6) y=(2x-17-(2x-3y
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IIpakTnyeckas padora Nel6

Tema: «Bpruucienue niiomanei NJI0CKuX Guryp»

e paGoTbl: HAYYUTHCS BBIYUCIATDH IJIOLIATN TUIOCKUX (DUTYP C MOMOIIBIO OMpPEaeEHHOTO
UHTErpaa.

B pe3ynbrare BBIOJIHEHHS TPAKTUYECKON pabOThI CTYICHT JIOJKEH:
3Hamb:

e ¢opmyny Herorona-JleitOnuia;

® [COMETPUUYECKUIN CMBICT ONPEACIEHHOTO UHTETPaa;

e (GopMyJIBI ISl BBIYUCICHUS TUTOMIAICH TIIIOCKUX QUTYD;
ymems.

®  BBIYHUCIATH IUIOMIAIN TUIOCKUX QUTYP.

Kparkue Teopernyeckue cBeleHUs
1 Onpeoenénnviit unmezpan

Ilycty ¢yHxuus f{x) ompeneneHa Ha otpeske [a, b]. Pasmenum otpesok [a, b] Ha n
MPOU3BOJBHBIX 4YacTe ToukaMu a = X5 < X < Xp <...<X,_1 <X, = b, BbiOepeM Ha
Ka)KJIOM DJIEMEHTAPHOM OTPE3KE [Xj_1, k| MTPOM3BOIBHYIO TOUKY &) M HAMIEM JUTHMHY KasKIOTO
TaKoro orpeska: Axy — Xp_1.

Hnmeepanvnou cymmou nnsi QyHkuuu f(x) Ha oTpe3ke [a, b] Ha3bIBaeTcs CyMMma BHAA 0 =

k=1 f(&)Ax), npuyeM 3Ta cymMMa WMeeT KOHEUHbIA mpemen [, eciaum it Kaxmaoro € > 0
Haiigercs: Takoe ynciao § > 0, uro mpu maxAx, < § HepaBeHCTBO |0 — I| < & BbImomHsETCS
pu JTF0OOM BEIOOpE Ymcel &,.

Onpedenennvim unmezpanom om gynkyuu f(x) Ha otpeske [a, b] (wim B npeaenax ot a

10 b) Ha3pIBaeTCA IMpeaes MHTErpaJibHOM CYMMBI MpU YCIOBUH, YTO JIJMHA HAHOOJBLIETO U3
AJIEMEHTApHBIX OTPE3KOB (Max Axy) CTpEMUTCS K HYIIIO:

b . .
I= fa f(x)dx = hmmaxAxk—>0 o= hmmaxAxk—>0 Z’;l=1 f(§)Axy
Ecnu Gpynkuus f(x) HenpepbiBHa Ha [a, b], TO MPeIeT MHTErPaIbHOM CYyMMBI CYIIECTBYET

U HE 3aBUCHUT OT Crocoba pa3OueHus oTpe3ka [a, b] Ha dIeMEeHTapHBbIE OTPE3KH U OT BBIOOpa
Touek &, (Teopema CyIecTBOBaHUS ONMPECIICHHOTO HHTETpaia).

Unucna a W b COOTBETCTBEHHO HA3BLIBAIOTCH HUMCHUM U GEPXHUM npeéeﬂaﬁxzu
UHmMecpupoeaHusl.
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Ecmn f(x)>0 na [a, b], TO ompeneneHHBII HHTETpaji f; f(x)dx zeomempuuecku

IpeacTaBiIsieT co0OM IIOmaab KPUBOJIMHEHHOW Tpamenuu-(QUrypsl, OrpaHUYCHHON JIMHUAMU
y=f(x), x=a, x=b, y=0.

0 ' =0 X

Ocnosnvie ceolicmea onpedenennozo unmezpana
1% [ f)dx = = [ f(x)dx.
2. [7 f(x)dx = 0.
3. [0 f(dx = [ f(dx + [ f(x)dx
L. [PAG) + fr)]dx = [7 fi()dx + [ f,(0)dx
5°. [ C- f()dx = C - [ f(x)dx , ¢ -nocTosmmas.

®opmyna Hyomona-Jleiionuya

[? f(x)dx = F(x)|° = F(b) — F(a)

rae F(x)-nepooGpasnas 1ist f(x), T.e. F’'(x)=f(x).

2 Bwiuucnenue naoujadu niaockoiu uzypol

[Lnomans GUryphl, OrpaHUYEHHON KPUBBIMU y = £(x), y = g(x) U IPIMBIMU X=a, X=b
b
HAXOJUTCA MO opmyne: S = j( f(x)— g(x))dx.
T

2 o Vi)
/’ﬂ_—_—'_*——h______x-

//”’fp——_ \}:grx;
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OO0pa3zen pemenns 3aga4

3aoanue 1. BprauciauTh miomaas GUrypsl, orpaHUYeHHON JTMHUAMU:
y=4x+1,x=2,y=0,x=3
Pewenue:

[Toctpoum mpsimele: y=4x+1,x=2,y=0,x=3

3

w=

3 2
S = [(4x+1)dx= (%Hj\;: (18+3)—(8+2)=11(e0?)
2
Otser: S =1 1(802)
3aoanue 2. Bpruuciauth miomaab GUrypel, orpaHUu€HHON JTMHUAMU: Y = x° ,y=2—-X

2
Pewenue: Iloctpoum napabony Y =X HOpAMYyIO y =2 —x

v=2x

3
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1) Haiiném npenenbl HHTETPUPOBAHUS:

xP=2—x

2
{y—x & xP+x-2=0

-2
Y o x, =-2,x,=1

2 3 1
1(2—x—x2)dx:(2x—x—xj :(2—1—1j—(—4—2+8j:

2) S:J' 2 3 5 3 3

Po2-05- 1462 =45(e0?)
303

Ortset: S = 4,5602
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3aganus 1J1sl CAaMOCTOSITEJILHOTO PellleHN sl
IpaxkTnyeckas padora Nel6.

Tema: «Bpruuciaenue mjiomanei NJIOCKUX GUIyp»

Bbrancnuts minomaas GUrypsl, orpaHU4eHHON TUHUSMU

Nel No2 Ne3

y=2x+4, y=4-x, y=0 y=—x"+4x+3, y=x+3 Xy=4, y=5-x

y=3x+3, y=-2x+4, y=0 y=x"-2x+3, y=x+3 y:—é, y=x+7
X

y=x+5 y=7-%x, y=0 xy=3, y=4-x

y=x'-2x-1, y=x-1

=3-x, y=2x+6, y=0 2 _ 5
y y y y=—x"-2x+5, y=x+5 y=2, y=-x+6
X

y=-x+4, y=8+3x, y=0 xy=-4, y=x+5

y=x"+4x+5, y=x+5




IIpakTnueckas padora Nel7
Tema: «BbluucjieHue BEPOSITHOCTH COOBITHSI»

Llesqb padoThl: HAYYUTHCS BBIYUCIATH BEPOITHOCTH COOBITHH.
B pe3ynbrarte BINONHEHUS TPAKTUYECKON PaOOTHI CTYACHT JOJIKEH:
3HamMb.

®  ONpEEICHUE BEPOSITHOCTH COOBITHS;

e (hopMyisl KOMOMHATOPHUKH,
ymems.

®  BBIYUCIIATH BEPOSITHOCTU COOBITHIA.

Kparkue Teopernueckue cBeeHUs

BeposiTHOCTBH — cTeneHb (OTHOCUTEIbHAS MEPa, KOJTUYECTBEHHAsI OLIEHKA) BO3MOKHOCTH
HACTYIJIEHHUs] HEKOTOPOT'O COOBITHSL.

Bepoamnocmuio codbimua A Ha3pIBaIOT OTHOLIEHUE YUCIIa M OJAaronpUsATCTBYIOIIUX 3TOMY
COOBITHIO HCXOJI0B K OOIIEMY YUCITy N BCEX PAaBHOBO3MOKHBIX HECOBMECTHBIX JIEMEHTAPHBIX
UCXO0/10B, 00pa3yoLiX HOJIHYIO IPYIIY

i

Play=2

M

CBoiicTBol. BeposTHOCTH JOCTOBEPHOTO COOBITHS PaBHA CIMHUIIC
CBoiicTBO 2. BeposTHOCTh HEBO3MOXKHOTO COOBITHS PaBHA HYIIIO.

CBoiicTBO 3. BeposSTHOCTH CIIy4aifHOTO COOBITUSI €CTh MOJOKUTEIBHOE YHCITO, 3aKJIF0UEHHOE MEKTY
HYJIEM U €IUHULICH.

0= pP{4)=1

CaoiicTtBo 4. CymMMa BepOSITHOCTEH MPOTUBOIIOJIOKHBIX COOBITHI paBHA €IUHULIE.

P(A)+P(A)=1

OO0pa3sen pemennst 3aga4
3aoaua 1. B Baze umeercs 9 useroB: 5 po3 u 4 reozauku. B3sun 3 nBerka.
Haiitu BepossTHOCTH TOTO, 4UTO
a) BCE TPHU LIBETKA PO3BI;
0) B3STHI PO3BI WII TBO3/IUKH;

B) U3 TPEX B3ATHIX [[BETOB OJHA PO3a U JIBE TBO3JIUKH.

Pewenue:

P(A)=

m
n


https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9)
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a) A - Bce Tpu 11BeTKa pO3bI.

|
7- YHCJIO BCEX UCXOJ0B (B3}IJ'II/I 3 nBeTKa U3 9), n= Cj’ = % =84
M-9UCIIO OJIATOTPUSITHBIX UCXOJI0B (BCE TPU LIBETKA PO3bI: B3sJIU 3 LIBETKA U3 5 PO3),
|
m=C? = St o
312!
10 11,9%
P(A)=—=0,119 wm 11,97
84

OtBer: P=0,119

0) B - B34TbI p0O3bl WM TBO3/IMKH.

9!
N- 9UCII0 BCEX UCXOJ0B (B3snu 3 uBeTka u3 9), n = C, =84

:ﬁ_

m-4uciio 6HaFOHpI/I${THbIX HCXO0O0B (BSSITLI PO3bI WK I'BO3AUKU: B3AJIU 3 IIBETKA U3 5 PO3 UJIH 3 OBCTKA

| !
u3 4 rBO3MWK), m = C. +C; =i+i=1o+4:14
320 3L
14 16,7%
P(B)=— =0,167 W 16,7%
84

OtBer: P=0,119

B) N3 Tp€X B3SATBHIX LIBETOB OJIHA PO3a U ABE I'BO3JMKHU.

8]l

= =84
316!

N- 9MCII0 BCEX UCXOM0B (B35 3 uBeTKa U3 9), n = C;

m-49uciio 6HaFOHpI/I$[THBIX HCcxoa0B (I/I3 TpéX B3ATBIX IOBETOB OAHA pO3a M JABC I'BO3JHUKU: B3SJIN 1

' '
LIBETOK U3 5 po3 U 2 BETKA U3 4 rBO3UK), m = C. - C; = % + % =5.6=30

P= 30 =0,357 nma 35,7%
84

OtBer: P =0,357

3aoaua 2. B rpynne 30 yenoBek, U3 KOTopbIx 12 neBouek. J{is ydacTusi B COpPEBHOBAHUAX BbIOpau 5
yenoBeK. HailTu BEposITHOCTB TOTO, 4TO

a) BEIOpaHbI BCE MaIbUUKH;
0) B COpEBHOBAHUSX y4aCTBOBAJIU TPH JI€BOUKH.

Pewenue:

p="
n

a) BeiOpaHbI BCe MaTbUHKH.
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!
n- 9UCII0 BCEX UCXO0B (B3smu 5 uenosek u3 30), n=Cj, = % =142506

M-4UCIIO0 OJIarONPUSATHBIX UCXO/I0B (BBIOpAHbI BCE MAJbUMKU: B3SUTU 5 MalIbuMKOB U3 18)

!
m=c3 =18 _gs68
513!

8568
142506

B

0) B copeBHOBaHMSIX YIaCTBOBAIM 3 JICBOYKH (2 3HAYMT M 2 MATbYMKA).

]
n- YUCJI0 BCeX UCX010B (B35t 5 yenoBek u3 30), n = C350 = % =142506

M-4UCIO ONAarompUSATHBIX HUCXOJOB (B COPEBHOBAaHUSAX YYacTBOBANM 3 [I€BOYKH, a 3HAUYUT U 2
MaJb4MKa: B3sJM 3 1eBoYKU U3 12 u 2 Manpuuka u3 18)

! !
m=cicy =12 18 550.153-33660
3191 2116
_ 33660 _ o
142506

OtBet: a) P =0,06
0) P=0,236

3aoaua 3. TenedoHHBII HOMEp COCTOMT W3 mIeCTH LUQP, ABE M3 KOTOPHIX HEW3BECTHHI. HaiiTu
BEPOSITHOCTH TOTO, YTO

a) OpLIM yrajanbsl 00e HUQpHI;
0) obe yraganHble HUGPHI pa3IUYHbI.

Pewenue:

p="
n

a) boun yraganel 06e nudpsl (1 nepsas, ¥ BTopast).

n- 9UCII0 BceX UcxooB (y onHol mudps! 10 BapuanToB Uy npyroi nuugps! 10 BapuanTos) , T. €.
n=10-10=100

M-9UCIIO0 OJIArONPUSTHBIX UCX00B (1 €IMHCTBEHHBIN BapuaHT), m =1

P = L =0,01
100

0) O0e yrajanHble TUGPBI PA3TAYHBI.

n- 9ucio Beex ucxoaoB (y ogHou mudpsl 10 BapuaHToB, a y apyroi mudpsl 9 BapuaHToB) , T. €.
n=10-9=90

M-4UCII0 OJIaroNpUATHBIX UCX0/10B (1 eIMHCTBEHHBIN BapuaHT), m =1
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P=i=0,0111
90

OtBet: a) P=0,01

6) P=0,0111

3aoaua 4. 13 uudp ot 0 1o 9 BeOupatot aBe. KakoBa BEpOSTHOCTH TOTO, UTO
a) cymma nudp paBHa 5;
0) cymma udp nenurcst Ha 10?

Pewenue:

p="
n

a) CymMma mmudp paBHa 5.

10!

n- 9UCII0 BCEX UCXO0B (B3smu 2 mudpel u3 10) , n=C;, = 18! -

45

M-4UCII0 OIAroNPUSTHBIX UCXO0I0B (cymma mudp paBHa 5: 1+4; 4+1; 2+3,3+2), T.e. m=4

P=2_0089
45

0) Cymma mudp genurcs Ha 10.

10!

N- 9MCII0 BCEX UCX00B (B35 2 tudpsl u3 10) , n=C;, = o181 -

45

M-4UCIIO0 OIAroNpHUSATHBIX UCX010B (cymma mudp aenutcs Ha 10: 1+9; 9+1; 2+8; 8+2; 3+7; 7+3; 4+6;
6+4; 5+5), m=9

P=—=0,2
45

OtBet: a) P =0,089
0) P=0,2

3adaua 5. B nepBoM fIIMKE HaxXOAATCs 1apbl ¢ HoMepamu 1, 2, 3, 4, 5, Bo BTopoM ¢ HOMepamu 6, 7,
8,9, 10. 13 xaxxnoro sAmuKa B354 10 oAHOMY I1apy. KakoBa BEpOATHOCTB TOTO, 4TO

a) CyMMa OYKOB JenuTcs Ha 11;
0) cyMMa OYKOB MeHbIIE WK paBHa 117

Pewenue:

p="
n

a) Cymma o4KkoB jienutcs Ha 11.
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n- 9UCJIO BCEX MCXOJ0B (M3 KaXJ0ro SIIMKA B3sUIM MO OAHOMY miapy: 1 u3 mepsoro u 1 u3 BTOporo) ,

n=CiCi=5-5=25

M-9UCTI0 ONMArONPHUSTHBIX MCXOM0B (CymMMa O4KOB nenutes Ha 11: 1+10; 2+9; 348, 4+7; 5+6), 1. e.
m=>5

0) CyMMa OYKOB MCHbIIIC MK paBHa 1.

n- 9UCJIO BCEX MCXOJI0B (M3 KaXI0ro SIIMKA B3SUIM MO OAHOMY miapy: 1 u3 mepsoro u 1 u3 BTOporo) ,
n=ClCl=5.5=25

M-YUCIIO OIArONPUATHBIX UCXOA0B (CyMMa OYKOB MEHBIIIE WK paBHa 11:

146; 14+7; 1+8; 1+9; 1+10; 2+6; 2+7; 2+8 2+9; 3+6; 3+7; 348; 4+6; 4+7; 5+6), m =15

p=-—"=
25

0,6

OtBet: a) P=0,2
0) P=0,6

3aoaua 6. B notepee 1000 OwmieroB, u3 Hux 100 Bewmrpsimsbix. Kynumu 3 Ounera. Kakosa
BEPOSITHOCTb, YTO

a) OJIMH BBIUTPHIIIHBIN;
0) XOTs1 ObI OJTUH BBIUTPHIIIHBINA?

Pewenue:

p="
n

a) OJIMH BBIUTPHIIIHBIN.

!
N- 9MCII0 BCEX UCX0M0B (B3syu 3 O6unera u3 1000) , n=C;,, = 1000t _ 166167000

31997

m-49ucCiio 6HaFOHpI/I$ITHBIX Hncxoa0B (O,Z[I/IH BLIPIFpBIIJ.IHBIfI, a 3Ha4YuT 2 MMPOUTPBIIITHLBIX B34JIN 1 Gumer

!
u3 100 u 2 6unera u3 900), m = C|, - Co,, =100- 2'9288' = 40455000
_ 40455000 _ 55
166167000

0) XoTs ObI OAMH BHIMTPHIMIHBIN. Haiiaém BEpOITHOCT TOTO, UTO Bee 3 OUIeTa IPOUTPHIIITHBIE.

n- 9UCII0 BeeX Ucxo0B (B3sm 3 6mtera u3 1000), n=C;,, = 1000t _ 166167000

31997
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M-YUCIIO OJIArONPUATHBIX UCXOA0B (Bce 3 Ouiera mpourphlHbie: B3sau 3 ouera u3 900),
!
m=c3, =% 151095300
31897
p_ 121095300 _

= =0,729
166167000

Hckomas BeposITHOCTh paBHa: P =1—0,729=0,271
OtBet: a) P=0,243; 0) P=0,271

3aoaua 7. B rpynne U3 ceMu 4eiaoBeK 4 xopomucta U 3 oTAMYHMKA. A ydacTus B KOHKypce
BbIOpay Tpu yenoBeka. KakoBa BEpOSTHOCTB, UTO U3 HUX He 0oJiee OTHOTO OTIMYHUKA?

Pewenue:

p="
n

He Gonee 0THOTO OTIMYHMKA, T. €. OJMH OTJIMYHUK MK HA 0HOTO (1 mm 0)

7!

=35
3141

N- 9UCII0 BCEX UCXOM0B (0TOOpanu 3 yenoseka u3 7), n=C, =

m-quciao OnaronpusTHeIX Mcxoao0B ( B3su 0 dyenoBek W3 3 OTIMYHMKOB M 3 uejoBeka u3 4

XopomucToB wiad 1 yenoBeka #3 30TAMYHHMKOB HM 2 4ejloBeKa U3 4  XOPOIIUCTOB)
314 31 4

m=Cy-C,+C)i=——+———=1-4+3-6=22
3Lo! 3+1 1L30 2121

P = 22 =0,629
35

OtBer: P =0,629
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IpakTnyeckas padora Ne 17

Tema: «BbIuucjeHHue BEPOATHOCTH COOBITH»

Nel

Ne2

Ne3

Neq

Nes§

Ne6

CrnygaliHBIM 00pazoM
BBIOMPAIOTCS YHCIIA U3
MHOYKECTBa YHCEII
{‘1;2;3;4;5;6;7;8;9} .
KakoBa BepoSTHOCTH TOTO,
4TO OHO AeJIuTCs Ha 47

B knure 100 ctpanuu.
KakoBa BepoSTHOCTH TOTO,
YTO HayTraj OTKpBITas
cTpaHuIa OyJIeT UMETh
TIOPSAKOBBIN HOMeEp,
KpaTHbIN 57

CrnygaiftHBIM 00pa3omM
BBIOMPAIOTCSI YHCIIA U3
MHO>KECTBA YHCEI
{‘1;2;3;4;5;6;7;8;9} .
KakoBa BepoSTHOCTH TOTO,
YTO OHO 4€THOE?

B amuke nexano 20
mapoB. U3 Hux 12 Genbix
u 8 uépubix. Hayran
BBIHUMAIOT 2 I1apa.
KakoBa BepoSTHOCTH TOTO,
YTO OHH Pa3HOro IBeTa’?

Hayran B3stb1it
TeneOHHBIA HOMEp
cocTouT u3 5 nudp.

KaxoBa BeposSTHOCTB TOTO,
4TO B HEM BCe LUQPHI
pasHsle?

B nabopatopun 10 HOBBIX
MHUKpPOCKOTIOB H 15
OBIBILIMX B yIIOTPEOJICHUHU.
KakoBa BeposSTHOCTB TOTO,
YTO B3SITHIA Haygauy
MHKPOCKOII OKaXKeTCs
HOBBIM?

W3 maptun B 30 neraneit
0e3 Opaka u 6 ¢ Opakom
OepyT Haymauy 5 neTanei.
KakoBa BepoSTHOCTB TOTO,
4TO, IO KpaiiHel mepe, 4
nertanu 6e3 6paka?

Hexkro, Habupas HoMep
teneona, 320611
MOCTICTHIO IHPY.
KakoBa BepoSTHOCTH TOTO,
4TO Habupas eé
CITy4aHBIM 00pa3oM, OH
MIPAaBUIBHO HAOEPET
Homep?

Bpomiens! 2 urpanbHele
Koctu. Yemy paBHa
BEPOSTHOCTD, YTO
IIPOU3BE/ICHUE BBIMABIINX
OUYKOB OKa)KETCSI pAaBHBIM
5?

B siuke 60 kpacHBIX
mapoB ¥ 30 cuHuX.
Haynauy u3Bnekaror 5
mrapos. Kakosa
BEPOSATHOCTb TOTO, YTO U3
B3STHIX IIAPOB 3 CUHUX?

OnpenenuTs BEpOATHOCTD
TOT0, YTO HOMEP
aBTOMAIIMHBI HE

COJZIEP>KUT YETBIPEX
OJJMHAKOBBIX IU(P?

Cryaenr 3Haer 30
BOIpOocoB U3 40 BOpocoB
nporpamMmMsl. KakoBa
BEPOSITHOCTb TOTO, YTO
CTYZICHT HE 3HAeT XOTs OBl
OJIMH OTBET Ha BOIIPOC U3
TPEX MPeI0KEHHBIX?

W3 xononel B 36 kapT
nocraércs onHa. Kakosa
BEPOSITHOCTH TOTO, UTO OHA
«KpacHas»?

B ypue 5 Genbix, 12
Y€pHBIX, 7 KPACHBIX U 6
CUHUX 11apoB. BeiHUMAaIOT
onuH map. Kakosa
BEPOSATHOCTb TOTO, YTO
3TOT IIap IBETHON?

Hayraz B3stb1it
TeneOHHBIH HOMEp
coctouT u3 4 uudp.

KaxoBa BeposITHOCTB TOTO,
4TO B HEM Bce HUGPHI
pasusie?

U3 xononel B 36 kapt
BBIOMPAIOT 4 KapThl.
KaxoBa BeposSITHOCTB TOTO,
YTO Cpelld HUX OKaXyTcs 3
naMbl?

U3 cnoBa «MaTeMaTHKa)
Hayraj BelOupaetcs 1
OykBa. KakoBa
BEPOSITHOCTB TOT'O, YTO 3TO
Oyner riacHast Oyksa?

W3 ypusl, conepxatueii 4
OenpIX 1 6 YEPHBIX MIAPOB,
BBEIHUMAIOT 3 T1apa.
KaxoBa BeposITHOCTB TOTO,
YTO BBIHYTBIE IIAPHI
OJHOTO 1BeTa?

B rpymme 15 crynenros,
W3 HUX 7 JIEBYIIEK.
I'pynne nyxHO mocnats 5
YeJIOBEK Ha coOpaHue.
KaxoBa BeposiTHOCTB TOTO,
4TO NoiinyT 2 roHome u 3
JIeBYILKU?

U3 xononel B 36 kapT
BBIHUMAETCS 2 KapThl.
KaxoBa BeposiTHOCTB TOTO,
49TO0 00€ KapThl MUKOBOU
MacTu?

Haynauy B3sThIN
TeneOHHBI HOMEP
cocTout u3 4 mudp.

KaxoBa BeposSITHOCTB TOTO,
9TO B HEM BCe UGB
KkpaTHsle 37

Cryaenr 3Haet 20
BoTIpocoB 3 25. Kakosa
BEPOATHOCTH TOTO, YTO
MIPEJI0KEHHBIH BOIIPOC
CTYJICHT He 3HaeT?

OnpenenuTs BEPOATHOCTD
TOT'0, YTO HOMEP NEPBOH
BCTPETHUBILEHCS
ABTOMAIIIMHBI HE
COIEPIKUT TPEX
OJIMHAKOBBIX LU(p?

W3 25 sx3aMeHaIIOHHBIX
OWJIETOB 5 «XOPOIIHX).
Crynent 6epér 2 Ouiera.
KaxoBa BeposITHOCTB TOTO,
9TO CPEAN HUX OJHH
«XOpouIui»?




Jlureparypa

1 bammakoB M.U. MaremaTtuka: y4eOHHK IS YIpEKIESHUN HAY. U cpe. mpod. oOpazoBanus /M.U.
bammakos.- 2-e usna., crep.- M.: U3natenbckuii neHTp «Axagemus», 2018.- 256 c.

2 bammakoB M.M. Marematuka. 3ajayHuk: yded. mocoOue s CTyH. YUpexKIeHud cpen. mpod.
obpazoBanus /M.U. bammakoB.-5-¢ u3a., crep.- M.: M3ngarensckuii neHTp «Akxagemus», 2018.-
416 c.

3 bammakoB M.U. Marematuka. CO0pHUK 3aaa4 Ipo(HIBHON HANPABJICHHOCTH: y4uel. mocodue s
yapexaeHui Had. u cpea. npod. obpazoBanms / M.M. bammakos.- M.: U3gaTenbckuid 1EHTP
«Axanemusy», 2018.- 208 c.



