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1. IlosicHUTEJIBLHAA 3AIINCKA

HaCTOSIHII/Ie MCTOANYCCKUEC PCKOMCHAAIUN MMPCAHAZHAYCHDBI IJIA 06yan0H11/1xc;1 B Ka4YC€CTBEC
MPAKTHUYECKOT0 MOCOOUS MPHU BHIMOJHEHUH MPAKTUYECKUX 3aHATUHN MO IpOrpaMMe MaTeMaTHKH,
o npodeccun CIIO 23.01.03 ABtTomexanmuk; 15.01.05 Cpapuuk.

Lenb maHHBIX METOAMYECKUX YKa3aHHIl:
® OKa3aHHe [MOMOIIY CTYJACHTaM B BBIMIOJHEHUH MTPAKTUUYECKUX 3aHATUN MO JUCIUILTUHE
«Matematuka.
®  [PAKTUYECKHE 3aHATUIBI MPOBOIATCS C LENBI0 CUCTEMATU3AIIUH U YTITyOJIeHUS 3HAHHH,
MIOJIYYEHHBIX IIPU M3YYECHUM TUCHUILIMHBI « MareMmarnukay, [Ipaktnueckoe OT3aHATHIKA
00y4JaromMMHUCsl HAaBBIKOB 110 MAaTEMATHKE, 3aKpeIlJICHHe TeOPETUIECKIX 3HAHUH.

B pe3ynbraTe BBIMONHEHUS MPAKTUYECKUX 3aHATHHA MO AucHUIUIMHE «MartemaTtnkay o0y-
YaroIuecs JOHKHBL:
- 3HaTh TEOPETHUECKUI MaTepua;
- YMCETb HPUMCHATH IMOJTYYCHHBIC 3HAHUA HA IPAKTHUKE.
IIpu oueHke 3HAHMI 00Y4AIONIUXCH MCMOJIL3YETCH KAJIA OLEHKH 00pa30BaTeJIbHbIX J10-

CTU/KEHMI:
OueHka ypoBHS IOATOTOBKHU
[IpoueHT pe3ynbTaTuBHOCTH (IIPaBUIIbHBIX
Oamn .
OTBETOB) BepOaIbHbIN aHAJIOT
(oTmeTKa)

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOLIO

60 +~ 79 3 YIIOBJIETBOPUTEIIHBHO
Menee 60 2 HEYJOBJIETBOPUTEIBHO

Ilpakmuueckue 3anamuil peanu3yrOmMcs ¢ y4enom 603MONCHOCHEN 00paA306amenbHO20 yupe-

HCOeHU .
2. IlepeyeHb NPaAKTHYECKUX 3AHATHI
. Kon-Bo
HaumenoBanue pasnenos, Tem Ne TeMa NpakTUYECKUX 3aHATUN 4ACOB
Paznen 1. .
1. Pemienue 3aa4 Ha 1EHCTBHS C APOOSIMHU 1




Tema 1.1. «IloBTOpEeHue

OCHOBHBIX Pa3/IETIOB MATCMATHKH 2. Pemienue ypaBHEeHHiIT 1 HEPABEHCTB
3a KypC OCHOBHOU ILIKOJIBI»
3. Pemenue mponopuuii 1 3a1a4 Ha MPOIEHTHI
4. [Toctpoenue rpadukoB YUCIOBBIX QYHKIUI
Pasznen 2. 5 Pemenwne 3agau o teme «JlericTBUTENbHBIC
Tema 2.1. «/lelicTBUTENIbHBIC ) qHCIay
YUCIIa» 6 Pemenue 3amgau no reme «KopeHs n-oit
) CTEIICHU U €r0 CBOMCTBa»
7 Brruucnenue crenenu ¢ palilioOHaIbHBIM U
) JEHCTBUTEIBHBIM MOKA3aATEISIMU
Paznen 3. ] I'eomerpuueckue npeodpazoBanus rpaduKoB
Tema 3.1. «Crenennas QyHKIHDY ) CTETIEHHBIX (D)YHKIMH
9 Pemenne paBHOCUIIBHBIX YpaBHEHUIN U
) HEPAaBEHCTB
10. | Pemenue nppanyioHaIbHbBIX YpaBHEHUN
11. | Pemenue uppanoHaabHbIX HEPAaBEHCTB
Paznen 4. 12 I'eomeTpuyeckue npeodpazoBanus rpaduKoB
Tema 4.1. «Iloka3arenpHas ' | moka3arenbHbIX (PyHKIUN
byHKITUSD) .
13. | Pemenue nokasaTeabHbIX ypaBHEHUI
14. | PemeHne nmokas3aTenbHBIX HEPABEHCTB
15 Pemrenue crucreM nokazaTebHBIX ypaBHECHUIH
" | ¥ HEpaBEHCTB
Paznen 5.
16. | Beiuucnenue norapudmon
Tema «Jlorapudpmuueckas
HKITHS .
ymian 17. | OcHOBHBIE CBOWCTBA JIOrapu(MOB
18 I'eomeTpuyeckue npeodpazoBaHus rpaduKoB
" | morapudmMudeckux QyHKIUI
19. | Pemenue norapudMudeckiux ypaBHEHUH
20. | Pemenue norapupmMuuecKux HEPABEHCTB
71 Pemenwne cuctem orapupMuvecKix ypaBHe-
" | HM ¥ HEPABEHCTB
Paznen 6.
22. | Pemenue 3a7a4 Ha CIEACTBUS U3 aKCUOM
Tema 6.1. «IlapamienbHoCTh
MPSAMBIX U IJIOCKOCTEN 73 Pemenue 3amgau no reme «IlapamiensHOCTD
" | npsAMOM U TIJIOCKOCTH B MPOCTPAHCTBEY
24 Pemenue 3amgaud no reme «IlapaienbHOCTD
" | II0CKOCTEW B IPOCTPAHCTBE»
25. | IlocTpoeHue ceueHnii MHOTOTPaHHUKOB
Paznen 7. 2% Pemenue 3agau no reme «Ilepnenaukysp-
Tema 7.1. «IleprieHAUKYASPHOCTD " | HOCTb MPSIMOM U TJIOCKOCTHU B MMPOCTPAHCTBEY
MPSAMBIX U IJIOCKOCTEI 27. | Pemenue 3amau no teMe «llepnenaukymnsp u

HaKJIOHHAas»




Peenue 3anau no reme « Yoo Mexay

28. N
PSIMOM M INIOCKOCTBIO»
29 Pemenue 3anau no teme «llepnenaukynsp-
" | HOCTb IIJIOCKOCTEH B IPOCTPAHCTBEY
Pazgen 8. 30 Pemrenne 3a1a4 Ha HaX0KIAEHHAE JIUH
Tema 8.1. «Bekropsl B mpo- " | BEKTOpOB
CTPaHCTBE» .
31. Pemrenue 3amau Ha AeMCTBUS ¢ BEKTOpaMu
32. | Peumenue 3a1a4u Ha pa3i0KEeHUE BEKTOPOB
Pa3znen 9. 33 CooTHOUIEHUS MEXY palMaHHON U
Tema 9.1. « Tpuronomerpuieckue ' | rpalyCHOM ME€pamu YTJIOB
bopMy b 34 [Ipeo6pa3oBaHre OCHOBHBIX TPUTOHOMETPHU-
" | 4ECKHUX TOXKIECTB
35. | ®opmyibl IPUBEICHUS
36. | ®opMybl CIOKEHUS
37. | ®opmyibl JBOMHOTO yria
38. | ®opMybl MOJIOBUHHOTO YTJIa
39. | CuHyC ¥ KOCUHYC CYMMBI U Pa3HOCTH
Pazpnen 10. 40 Brruucnenue apkcunyca, apKKOCHUHYcCa,
Tema 10.1. « Tpuronomerpuue- " | apKTaHreHca yucia
CKHE€ YpaBHEHUS U HEPAaBEHCTBA» .
P p 41. | YpaBHeHue sin X = a
42. | YpaBHeHuHe cos X =a
43. | YpaBHeHue tgx =a
44 Pemenue ypaBHeHu, CBOAALIUXCS K
) KBaIPATHBIM
45. | Pemenue onHOpOAHBIX ypaBHEeHuUN | crenenn
46. | Pemenue oqHOpoAHBIX ypaBHeHM 1] cTenenn
47. | YpaBHeHue a-sin X +b-cos X =c¢
48 VYpaBHEHUs], pelIaeMble Pa3I0KEHUEM JIEBOU
| 4acTH Ha MHOXUTEJIH
49 IIpocreiilne TPUrOHOMETPUIECKUE
" | HEepaBeHCTBA
Paznmen 11. 50 I'paduueckas 3ansrue «I'papuxu
Tema 11.1. « Tpuronomerpuye- " | TPUTOHOMETPUYECKUX (HYHKITHI
cKue (pyHKIHID» BrlInonHeHNE TECTOBBIX 3aJaHUM 110 TEME
51. | «CBoticTBa 1 rpaduKH TPUTOHOMETPHUIECKUX
GYHKIHII
Hrorosoe nosropenue 3a I kypc 57 Tpenaxép Ha Temy «lloka3zarenbHas u
" | morapudmMuveckas OyHKIHN
53 Tpenax€p Ha Temy «Iloka3arenpHble
" | YpaBHEHHsI U HEPABEHCTBA
54. | Tpenaxép Ha temy «Jlorapudmbny




55 Tpenaxép Ha temy «Jlorapupmmuueckue 1
" | ypaBHEHUS U HEPABEHCTBA»
56 Tpenaxép Ha Temy «IIpocreiimne 1
" | TPMrOHOMETPHUYECKUE YPABHEHUS»
57 Tpenaxép Ha Temy «lIpocreiimmne 1
" | TPMrOHOMETPUUYECKHUE HEPABEHCTBA»
IIpendk3ameHannoHHas padboTa.
58-60 | - P4 B P 3
Hroro: 90

3. MudopmanuonHoe odecnedeHre 00ydeHus

IlepeyeHb pexoMeHAyeMbIX Y4YeOHBIX HM3JaHHMH, WHTEPHET-PECypPCOB, IONOJHHUTEJIbHOMN
JIMTEPATyphI

4. IlpakTHyeckue 3aHATUA

IIpakTnyeckoe 3ansatue Ne 1
Pewenue 3aay Ha neiicTBUs ¢ 1poOIMHU

(Ha3BaHME MPAKTHYCCKOW 3aHATHIBI)

e [lenb MpakTUYECKON 3aHATUMIBI:
- 03HAKOMJICHHE C BUJIaMH Jpo0ei;
- IpUOOPETEHNE HABBIKOB 10 PELICHUIO 3aa4 Ha IeHCTBUS C APOOSIMHU.

e TeopeTH4YeCKHE CBEICHUS

Jpo6b — uncio, cocTosiee U3 OTHON UITH HECKOJIbKUX YacTell (oneil) equHUIIbL.

Hpo6s nzobpakaercst cumBosioM (winu a/b), tae a u b - nensie ynucna. Yucnurens a npodu
MOKA3bIBAET YHCIIO B3STHIX JOJEH €IMHMUIIBI, pa3IeICHHON Ha CTOIBKO J0JeH, KaKoBa BEINIHMHA
3HameHaTens b. JIpoOb MOKHO paccMaTpuBaTh TaKKe KaK 9aCTHOE OT JIeJICHUs a Ha b.

Buow opoberi
1

ITo cmocoOy 3amucu apobu aensTcs Ha 2 Gopmara: 0ObIKHOGeHHble BUIA Tt U Jecamuy-
Hble.

m

ObvikHosennas (W npocmas) Npoob — 3aIMKUCh PAIMOHAIBHOTO YKCTIa B BUIE 1t

wm £M /1, pre n # 0. [opu3oHTaNBHAS WK KOCast YepTa 0003HAYaeT 3HAK JICIICHHUS, B
pe3yJsbTaTe Yero moiyvaeTcs 4YacTHoe. Jlennumoe Ha3bIBaeTCs uucaumenem ApooH, a Aeau-
TEIIb — 3HAMeHamesnem.

HecsiTu4aHbIC APOOH

JlecATHIHOM PpOoOBI0 HA3BIBAIOT MO3UIMOHHYIO 3amuch ApoOu. OHA BBITISANUT CIETYIONIM
o0pa3zom:

:I:[I-]_[I-g .Hﬂ,blbg -

Ipumep: 3,1415926,

YacTp 3amucu, KOTOpasi CTOUT 10 MO3WLIMOHHOW 3amsATOM, SIBJIAETCS LIEJIOW YacThIO YHUCia
(mpolm), a cTosiias mocie 3ansiaTo — ApoOHON YacThio. Beskyto 0OBIKHOBEHHYIO IpOOH MOYKHO
npeoOpa3oBaTh B AECATUYHYIO, KOTOPAsi B 3TOM CIIydae JIM00 MMeeT KOHEUHOE YHCIIO 3HAKOB T10-
CIIe 3aIsATOM, JTHOO SIBISETCS TIEPHOANIECKON IPOOBIO.

IIpaBuibHbIE M HeMPaBHJIbHBIE IPOOH

IIpasunvrotl Ha3bIBAaETCS APOOH, Y KOTOPOW MOMYJIb YUCIHUTENS MEHbBIIIE MOyl 3HaMeHaTe-
ns. JlpoOb, He sIBISIIOMIAsiCS MPAaBUIBHOM, HA3bIBACTCS HENPAGUIbHOU, W TIPEICTABISET paIHo-
HaJIbHOE YHCII0, [0 MOAYJIIO OOJIbIIIee WIIH PaBHOE €HHUIIC.
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https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D1%8F%D1%82%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D0%B4%D1%80%D0%BE%D0%B1%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B8%D0%BC%D0%BE%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D1%8F%D1%82%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D0%B4%D1%80%D0%BE%D0%B1%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D1%8F%D1%82%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D0%B4%D1%80%D0%BE%D0%B1%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B4%D1%80%D0%BE%D0%B1%D1%8C

37 1 892 1
Hanpumep, apo6u 5, & u 2 — npasuibHble 1po0M, B TO Bpems Kak 3, 5, 1 u 1 — nenpa-
BWJIbHBIE JIpoOU. BCsikoe OTIIMYHOE OT HyJIS [EJIOe YHCIO MOXKHO MPEJCTaBUTh B BUJE HEpa-
BWJILHOW OOBIKHOBEHHOM JIpOOM CO 3HaMeHaTeseM 1.
CMemianHbie apodu
Jpo0Ob, 3ammcaHHas B BHAE IIEJIOT0 YUCIA W MPAaBHIBHOW APOOH, HA3BIBACTCS CMEULAHHOU
0po0ObI0 M TIOHUMAETCS KaK CyMMa 3TOro 4yucia u apobu. Jlro6oe panroHaaIbHOE YUCIO MOXKHO
3amycaTh B BHJIE CMEIIAHHOW JpoOW. B MpOTHBOIOIOXKHOCTH CMEIIAHHOW APOOH, Ipodk, co-
JeprKamiast JUIITb YACIUTENb U 3HAMEHATEIh, HA3bIBACTCS NPOCMO.
3 3 14 3
20 =24 =+ ==
Hampumep, 7 7 7 7 T7.B crporoii MaTeMaTUYECKO JIUTEPATYPE TAKYIO
3allUCh MPEANOYNTAIOT HE UCIOJIB30BaTh M3-3a CXOXKECTH 0003HAUEHHSI CMEIIAHHOW IpoOu ¢
0003HaYeHHEM TIPOM3BEICHUS 1I€JI0T0 YMCIIa Ha IpoOb, a TaKKe H3-3a 00JIee TPOMO3/IKON 3aIUCH
Y MEHee YJ0OHBIX BEIYUCICHHIA.
3nauenue Opobu u ocrosHoe c8olcmao Opoou
JlpoOb sIBISICTCS BCETO JIUING 3amuchio yucia. OJHOMY U TOMY € YHCITy MOTYT COOTBET-
CTBOBATh pa3HbIe IPOOH, Kak OOBIKHOBEHHBIC, TAK U JICCSITUYHBIC.
Ecru yMHOXHTD YHCIIUTENb U 3HAMEHATEIb IPOOH Ha OJJMHAKOBYIO BEJTUUNHY:
P C-P
R C-R,
TO 3HaIIeHI/I€1,Z%)06H OCTaHETCS MPEXKHUM, XOTs Apodu — pas3Hble. Hampumep:

3

4712 16

N ob6partHo, ecnu YuCIUTeNh W 3HAMEHATEeNbh 33JJaHHON JpO0M MMEIOT OOIIUN JIETUTENb, TO
00e JacTh MOKHO pa3JIeNIuTh Ha HETO; TaKas Omepalus Ha3bIBaeTCs cokpaujeruem apoou. Ilpu-
M

ep:
12 12:4 3

16 16 - 4 4 — 37ech YMCIUTENh W 3HAMEHATEIb JIpoOU COKpaTWIM Ha OOIIMi JAenu-
Tenb 4.

e X0/ 3aHATUMBI.
3amanue 1.
[IpountaTs maparpad | yueOnuka (Anrebpa m Havana aHanms3a: YueOHuk mis 10-11 kmaccoB
obmeobpazoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).
3ananue 2 (BapuaHr 1).
Bremonauts ynpaxuenue Ne 4 Ha cTp. 6 yueOHUKA.
3ananue 2 (BapuaHr 2).
Boimonuuts ynpaxknenue Ne 5 Ha cTp. 6 yueOHUKA.

IIpakTn4yeckoe 3ansaTue Ne 2
Pemenue ypaBHEeHUI U HEPABEHCTB

(Ha3BaHME MPAKTUYECKON 3aHATHITbI)

e llenb NpakTUYECKON 3aHATUNBL:

- O3HAKOMJIEHHUE C BUJAaMHU YPaBHEHUI;

- IpUOOpETEeHNE HABBIKOB 10 PEILICHUIO YPaBHEHUIA;
- O3HAKOMJIEHHE C BUAAMHU HEPABEHCTB;

- IpUOOpETEeHNE HABBIKOB 10 PEIICHHIO HEPABEHCTB.

e TeopeTnyecKkue CBEICHUS
JIMHelHHbIM ypaBHeHHEeM Ha3bBacTCs ypaBHeHue Buaa AT + b =10 u mo6oe apyroe
ypaBHEHHE, IPHBO/IMMOE K TAKOMY BUy (Hanpumep, AT + 0 = ¢ + d),
e (I — k03¢ UIMEHT TpU HEU3BECTHOM,


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B8%D0%B9_%D0%B4%D0%B5%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5

o b — cBOGOMHBII unen (Jr060€ YmcIIo).

Pewiums ypasnenue 3Ha9NT HAUTH TaKoe YNCIIO (KOPEHb YPABHEHHUS ), UTO MIPHU MO~
CTaHOBKE €ro BMECTO IEPEMEHHOH I 1oJTy4aeTcsi BEPHOE PaBEHCTBO.

KBanpaTHoe ypaBHeHHe — ypaBHeHHe BHaa ax” + bx + ¢ = 0, rze a, b, ¢ — HexoTOpHIE
yucia (a # 0), X — HeU3BECTHOE.

Yucna a, b, ¢ HazpBaroTcs ko3P duIeHTaMn KBaIpaTHOTO YpaBHEHUS,

* a Ha3bIBAETCS MEPBBIM KOA(PPUIIMEHTOM;
* b Ha3zbpIBaeTcs BTOPHIM KOA(DPHUITUEHTOM;
* ¢ — CBOOOJHBIM UJICHOM.

IIpuBeeHHOE KBAJIPATHOE YPABHEHHE — yPaBHEHHUE BUJIA x2prqg =0 HEPBbIi
K02 UIUEHT KOTOPoro paseH eaunuie (@ = 1),

Ecnu B KBaJpaTHOM ypaBHeHHM Kod(¢uiuentsl b 1 C He paBHBI HYIIO, TO ypaBHEHHE
Ha3BIBACTCA MOJIHBIM KBAJPAaTHBIM  ypaBHeHmeM. Hampumep, ypasenne 2&2—8x3 =0,
Ecinu oaun u3 koddduuuentos b unu € papen Hyimo um 06a kodG@uIMenTa paBHbI HYIIO, TO
KBaJpaTHOE ypaBHEHME Ha3bIBaeTCs HenoaubiM. Hampumep, D2 —2x =0,

3HaueHne HEen3BECTHOrO &L, MpU KOTOPOM KBaJpaTHOE YpaBHEHHE 0Opaliaercsi B BEpHOE
YHCI0BOE PABEHCTBO, HA3bIBAETCSA KOPHEM 3TOro ypasHenus. Hampumep, 3Hauenue & = 2 gBns-
eTcs KopHeM KBajpaThoro ypasaemusi £2—5x6 =0 noromy wuro2°—5-2—6=0
win = 0 — 510 BepHOE uKCIOBOE paBEeHCTRO.

PemuTh KBapaTHOE YPaBHEHUE — OTO 3HAYUT HAHUTH MHOKECTBO €r0 KOPHEH.

Ky6uueckoe ypaBHeHHe - yPaBHEHHUE TPETHETO TOPAIKA, BUaa ax’ + bx* + ex +d = 0,
riae a He paBHO (. Umcio X Ha3pIBaeTCsl KOPHEM KyOMUYECKOTO ypaBHEHUSI, €CIH TPH €ro IMoj-

CTaHOBKE ypaBHEHHE oOpalaeTcsl B BepHOe paBeHCTBO. KyOnuueckoe ypaBHEHHE BCeria nuMeeT 3
KOpPHSI.

JInHeiiHOe HepaBeHCTBO — 3TO HEPABEHCTBO BUAa ax + b > 0 (mm ax + b <0), rne au b — mro-
Oble ymncna, npudem a #0.

Pemenuem HepaBeHCTBA C OJHON EPEMEHHON HA3bIBAECTCS 3HAUEHUE MTIEPEMEHHOM, KOTOPOE
oOparmiaeT ero B BEpHOE YHCIOBOE HEPABEHCTBO.

PemiuTh HepaBeHCTBO — 3TO 3HAYUT HAWTH BCE €r0 PEIICHUS WM J0KA3aTh, YTO PEIICHUIN HET.
HepasencrBo Busia

ax*+bx+c>0
(afx2 +bx+c¢20, ax’ +bx+c <0, ax’ +bx+c£0)

I7ie X - IepeMeHHas, a, b, ¢ - uncia, d =0 | naswiBaercsa keadpammbim.
[Ipu pellleHUM KBaJPAaTHOTO HEpaBEHCTBA HEOOXOAMMO HAUTU KOPHH COOTBETCTBY-

FOILETO KBAJIPATHOI'O VpaBHEHUS] ax’ +bx+ec=0 . Jisa 3TOTr0 Heo0X0IMMO
HAWUTU JUCKPDUMHWHAHT IAHHOTO KBAJIPATHOTO ypaBHEHHWsA. MOXXHO IOJydUTh 3 CJaydas:
1) D=0, KBajipaTHOE ypaBHEHHE UMEET OJINH KOPEHb;
2) D>0 kBajipaTHOE YPaBHEHHE UMEET JIBa KOPHS;
3) D<O0 kBajipaTHOe ypaBHEHHE HE UMeET KOPHEM.

B 3aBHCHUMOCTU OT MOJIyYEHHBIX KOpHEN U 3HaKa KO3 duIireHTa a BO3MOKHO OTHO

_ .12
13 IIeCTU PACTIOJIOKeHUN rpadrka QYHKIINH y=ax' tbrte :



http://fizmat.by/math/inequality/square_inequality
http://fizmat.by/math/equation/quadratic
http://fizmat.by/math/equation/quadratic

D=0 D=0 D<0

oo || U
I : E I : x: I E : F I L L 4 1
% &
T ¥ .‘.',’
a<0 .

e XOI 3aHSITHUEL
3ananue 1 (Bapuant 1).
Pemnre ypaBHeHus:
1.8x—-19=5
2.5x*-90x +405=0
3.’ -6x*—6x—-2=0
3ananue 1 (BapuaHr 2).
Pemmre ypaBHeHuUs:
1.2x +7=0
7 25 +4x-7=0
3.—64+112—6 £2+x3 =0
3ananue 2 (BapuaHr 1).
Pemmte HepaBeHCTBa:
1. x+3 > 5x-5
2. 10x*~ 6x+12<0
3ananue 2 (BapuaHr 2).
Pemmte HepaBeHCTBa:
1.3x-5<6-2x
2.x*-8x+12>0

IIpakTn4ueckoe 3ansaTue Ne 3
Pemrenune nponopuuii ¥ 3a1a4 Ha TPOLIEHTHI

(Ha3BaHME MPAKTHYECKON 3aHSATHITbI)

e [lenp MpakTUYECKON 3aHITUMIBI:
- O3HAKOMJIEHHE C MPONOPLHSIMH U POLEHTAMU;
- MPUOOPETEHNE HABBIKOB 10 PEIICHHUIO MPOTIOPIUI U 3a/1a4 Ha MPOIIEHTHI.

e TeopeTHyeckue CBEICHUS
IIponopuueii Ha3bIBaeTCS PpAaBEHCTBO

o R
2o

b

B KOTOPOM BCe YHCJIa He paBHBI HYJIIO.
IIycth maHa mpomoplus, B KOTOpoi omgHOo (11000€) U3 4rcesl HeM3BEeCTHO.

Hcronab3yeM cBOMCTBO NPOMOPIMHE: TIPOM3BeIeHIIe KPAUHIX WICHOB IIPOIOPIUY PAaBHO MPOU3-

BEIIEHUIO €€ CPeIHNX WieHOB. JIJIsl 3TOTO IepernunIiieM IpOoIopInio B Buae a : b =c : d.

Temeps JeTrKO YBUIETH, UTO KpaliHUe YjieHkl - 3T0 a 1 d, a cpenaue - b u c. [lonygaem ad = bc.

BrIpa3uTh 13 3TOTO BhIpaskeHNS] HEM3BECTHYIO BEJIMUMHY JIETKO, BEIb KOTIa MbI TIOJICTaBAM YNC-

J1a - TIOJTYYNTCS JIMHeliHOe YpaBHEeHHe C OTHOI HEM3BECTHOI.
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Yro0Bb! pemMTh 3TO ypaBHEHME, HY>KHO pa3fesnTb 00e 4acTh ypaBHEHNS Ha KO3(h(OULUMEHT NpU
HEM3BECTHOM.

IIpoueHTHI — 3TO YKCIIa, MPEACTABIAIONINE COO0M YacTHBIE CITydau ECATUYHBIX Apo0eit.
[TponienTom HazwsiBaeTcst Apoos 1/100 (0,01).
OpnuH NpoLEHT — 3TO OJIHA COTas 4acTh uucia, To ectb 1% = 0,01.
Ortcrona cienyeTt BbIBOA: caMo yucio Bceraa coctapigeT 100%.
YrtoObI BEIPA3UTh YUCIIO B MPOIEHTAX, HAJIO 3TO YUCIO YMHOXKHUTH Ha 100.
YroObl BBIPA3UTh NMPOLEHT JECATUYHON APOObI0 MM HATypaJIbHBIM YUCIOM, HY’KHO YHUCIIO, CTO-
quee nepes 3Hakom %, paszaenuts Ha 100.
YroObl HalTH JaHHOE YMCJIO MPOLEHTOB OT YKCia, HY>)KHO MPOLEHTHI 3alucarh JECITUYHON
IpoObIo, a 3aTeM YUCIIO YMHOXKHTH Ha 3Ty AECATUUHYIO IPOOb.
YroObl HalTH, CKOJIBKO MPOLIEHTOB OJHO YUCJIO COCTABISAET OT JAPYIroro, HyXHO pa3JesIuTh mep-
BOE€ YHCJIO Ha BTOPOE U MOJTYYEHHYIO Ipo0Ob 3amucarh B BUI€ MPOIICHTOB.

e XoJ 3aHATHUHEL.
3ananue 1 (BapuaHr 1).
Pemmre nponopuuzo:

15 x

3 2

3ananue 1 (BapuaHr 2).

Pemmre nponopuuio:

20 16

15  x

3amanue 2 (BapuanT 1).

[Ipu omare yciyr uepes IIaTeXHbld TepMUHAT B3UMaeTcs komuccns 5%. TepMuHan npuHuMma-
€T cyMMBL, KpaTHble 10 pyOnsiM. AHsSI XOUeT MOJ0KUTh Ha CYET CBOEro MOOMIIBHOTO TesedoHa He
Menbiie 300 pyOneit. Kakyro MUHUMAQJIBHYIO CyMMYy OHa JOJDKHA IIOJIOKHTH B TIPUEMHOE
YCTPOMCTBO JAHHOTO TEpMHUHAJIA?

3ananue 2 (BapHuaHr 2).

Ha nokynky nnanmiera B3siu kpeauT 20000 p. Ha 1 rog mox 16 % romoseix. Berauciure,
CKOJIBKO JICHET He0OXOIMMO BEPHYTh OaHKY, KaKOoBa €XeMeCsUHasi CyMMa BBITIAT?

IIpakTnyeckoe 3ansaTue Ne 4
[TocTpoenue rpaduKoB YHCIOBBIX (PYHKITHI

(Ha3BaHME NPAKTHYECKON 3aHATHIbI)

e llenb NpakTUYECKON 3aHATUNBIL:
- 03HaKOMJICHHE C TIOHATHEM YHCIOBON (YHKIIUY;
- MpUOOpETEeHNE HABBIKOB IO MOCTPOSHHIO IPA()UKOB YNCIOBBIX (DYHKITHIA.

e TeopeTHYEeCKHUE CBEICHUS
@DyHKIMENW, B YaCTHOCTU YMCJI0BON (PyHKUMeN, HA3bIBACTCA 3aKOH COOTBETCTBMS, IIO
KOTOPOMY KaXIOMy 3JIEMEHTY W3 MHOXECTBa X CTaBUTCA B COOTBETCTBUE E€IWHCTBEHHBIN
3JIEMEHT U3 MHOXKECTBA VY.

xr— y
xe kX ye¥
O6o3HaueHus:
X T He3aBUCHMas epeMeHHas (apryMeHT)
y — 3aBucuMas nepeMeHHas (QyHKIus)

y=f(x),f — 3aKoH COOTBETCTBUS.
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Muoxectso X~ D(f) - o6aacTs onpenesennst GyHKIMH. ITO MHOXKECTBO BCEX JOIY-

CTUMBIX 3HAYECHHUI NIEPEMEHHON X.

Mmuosxecto ¥~ E(f) - obaacTh 3nadenuss Qynkiuu. DTO Bee 3HAYEHHS, KOTOPhIE MPO-

OeraeT nepeMeHHas y.

I'paduyecknii cnocod 3aganus GQyHKuMu: GyHKIUs 3a1a8TCs rpaduKom.

Ecmm mana ¢ysknusa y = f (x), x X u Ha KOOpAUHATHON TIOCKOCTH XOy OTMEUEHBI BCE TOYKHU
Buaa (X;y), rae X = X, a y = f X), TO MHOXECTBO 3TUX TOYEK Ha3bIBAIOT IpaduKoM (yHKIHH

y=f(x), xeX.
Ipumep:
y =kx + m - npsamas

e XoJ 3aHATHUUEL.
3amanue 1 (BapuanT 1).

[TocTpoiite rpaduk GyHKINU:

=+x—1
3amanue 1 (Bapuant 2).

Hocrpoiite rpaduk GpyHkuuu:

y=x" —x—2

3amanue 2 (BapuanT 1).

[Toctpoiite rpaduk GyHKINU:

1
x+5
3amanue 2 (BapuaHT 2).

[Toctpoiite rpaduk GyHKINU:

X

IpakTnueckoe 3ansiTtue Ne 5
Pemenue 3amad no teme «JlelCTBUTEBHBIE YHACIA

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHSITUIBI:
- O3HAKOMJICHHE C HATypaJbHBIMH, IIEJIIMH, PAIlMOHAIBHBIMU UYWCIAMH, TMEPUOAMYECKOM

npoOkto, (hopMaMu UX 3aIUCH;

- O3HAaKOMJICHHE C HPPAalUOHAIBHBIMM 4YHMCIAMH, MHOXXECTBOM JIEHCTBUTEJIBHBIX YHCEI,
MOZYJIEM JEHUCTBUTEIBHOTO YHCIIA;

- perieHue 3aJaHni 0 3aMMCU OECKOHEYHOM JIeCATHYHOM ApoOH B BUE OOBIKHOBEHHOM;
- pelIeHue 3aJaHui ¢ JECATUYHBIMEI U OOBIKHOBEHHBIMU JAPOOSIMH;

- BBITIOJIHEHUE BBIYUCIICHUI C UPPAIIMOHATBHBIMU BBIPAKCHUSIMH;

- CpaBHEHHE YHUCTOBBIX 3HAUCHUIM UPPAIIMOHAIBHBIX BBIPAXKEHUH.
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e TeopeTH4YeCKHUE CBEICHUS

JelicTBUTE/IbHbIE YHCJIA — ITO YHUCIA, KOTOPHIE MOTYT OBITh 3alHCaHbl B BHUJIE KOHEYHOU
WM OECKOHEYHOU (MTePHOINIEeCKON WA HENEPUOANIECKOMN ) IECATUIHOM Ipoou.

JIeiCTBUTENHHBIM YHCIIOM SIBIISIETCA JII00O€ palMOHAIbHOE, a TaKXe JI00e HppalroHalb-
HO€ YUCIIO.

e XOJ 3aHSITHUEL
Samanue 1.
[Ipountats maparpadsr 1, 2 yueOHuka (AnrebOpa u Hauvana aHanuza: YuyeOnuk st 10-11
KJ1IaccoB 001eo0pa3oBaTenbHbIX yupexaenuit/ [1I.A. Amumos u np. — M.: IIpocBemenue, 2004).
3aganue 2 (Bapuaut 1).
Bremonauts ynpaxuenus Ne 1-3 Ha cTp. 6 yueOHUKA.
3aganue 2 (BapuaHT 2).
Bremonauts ynpaxuenus Ne 6-10 Ha ctp. 10 yueOHUKA.

IpakTuueckoe 3ansitue Ne 6
Pemenue 3ana4 o teme «KopeHb n-0i CTENEHU U €0 CBOMCTBA»

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHSITUIBI:

- O3HAKOMJICHHE C apu(PMETHUECKUM KOPHEM HATypaJbHOM CTETICHH;
- ompeJeieHne apuMeTUYECKOT0 KOpHS HATypalIbHOM CTETEHU;

- U3BJICYCHUE KOPHS N-0i CTETICHH.

e lcTrouHUKU:
Anrebpa u Havyasia aHayim3a: YueOHuk s 10-11 kmaccoB 001eo0pa3oBaTeNbHBIX YUPEKIe-
uuit/ LA, AnumoB u ap. — M.: [Ipocsemenue, 2004.

e TeopeTHyeckue CBEICHUS
Kopens 7i-ii crenenu u3 umnciaa & — 370 4ucio, -5 CTeneHb KOTOPOro paBHa (.
Ecnu M — yérHO:
» Torga, ecnu a < (), KOPEHb N-OM CTENIEHU U3 a HE OIPEIETIEH.
= Uim, ecnut a > 0, TO HEOTPHULIATEIBHBII KOPEHb ypaBHEeHUs! ' = @ Ha3pIBaeTcs apudmMeTHue-

CKHM KOPHEM N-OH CTENEHU U3 a ¥ 0003HaYaeTCs va,
Ecan 1 — neuérHo:
» Torma ypaBHeHue ™ = @@ ©MeeT €AMHCTBEHHBIN KOPEHB TP JIIOOOM (&,
[Tpumep:
+/10000 = 10, /=243 = -3, ¥/64 = 2.

e XOI 3aHSITHUEL
3ananue 1.
[Ipounrtate maparpad 4 ydeOHuka (AnreOpa u Hauyaida aHanusa: YueOHuWK ausa 10-11 xmaccoB
obmeoOpazoBarenbHBIX yupexaeauii/ [I.A. AmumoB u np. — M.: [IpocBemienue, 2004).
3amanue 2 (BapuanT 1).
Boinonnuts ynpaxsaenus Ne 27-36 Ha ctp. 21 yyeOHuUKa.
3amanue 2 (BapuaHT 2).
Boinonnuts ynpaxuenus Ne 37-45 na ctp. 22 yyeOHuUKa.

IIpakTuueckoe 3ansitue Ne 7
Brruucienue crerneHu ¢ palduOHAJIbHBIM U HeﬁCTBHTGHBHBIM IIoKaszaTeJIsiMH

(Ha3BaHME NPAKTHYECKON 3aHATHIbI)
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e [lenb MpakTUYECKON 3aHSITUIBI:

- O3HAKOMJICHHE C TIOHATHEM CTETICHH, CTETICHH PAllMOHATBHBIM U IEHCTBUTEILHBIM
MOKa3aTeNsIMH;

- IpUOOPETEHNE HABBIKOB IO BBIUMCICHHUIO CTENEHU C PAIlMOHAIBHBIM M JCHCTBUTEIHLHBIM
MOKAa3aTeISIMH.

e TeopeTuyeckue CBEICHUS
CTeneHbl0 YMCJIA @ C HATYPAIBHBIM TMTOKa3aTeseM 71, OOJBITUM 1, Ha3bIBaeTCS TIPOU3BE-
JICHUE 1 MHOXKUTENEH, KaXK bl U3 KOTOPBIX PABEH d.
CreneHpIo Ynca a ¢ moKazaTeneM 1 Ha3bIBaeTCs caMO YHUCIIO d.
CrereHb ¢ OCHOBAaHHEM ¢ M TIOKA3aTCJIEM 7 3aIlMChIBACTCS TakK: a” .
Haxoxxnenne 3HaUYeHNs CTEIIEHN HAa3bIBAalOT BO3BE€HUEM B CTENEHb.
Ipu ymuooicenuu cmenenetl ¢ 00UHAKOBLIMU OCHOBAHUAMU OCHOBAHUS OCIABTISIIOM NPENHCHUM, A
noxkazamesnu cmenenell cKaaobléarom.
a'mar‘lak — a'erna'k — a(m+n)+k — am+n+k
Ilpu oenenuu cmenenetl ¢ 0OUHAKOBLIMU OCHOBAHUAMU OCHOBAHUE OCMABTISIIONM NPEHCHUM, A U3
nokazamejisi Cmenetu 0euUMo20 8bIYUMAOm NOKA3ameslb CmeneHu 0eumelis.
CreneHpb 4nciia a, HE PaBHOTO HYJIIO, C HYJIEBBIM IMOKA3aTeJIeM paBHA €IUHUIIE:
a’=1
s 100blx a u b u npou3B0ILHO2O HAMYPATLHO20 YUCLA N.
(asb) "= a"eb"
s 1106020 uucna a u nPoU380abHLIX HAMYPATbHbIX YUCET M U N:
(am) n— g mn

r
Crenenpio uucna a>0 ¢ palMOHAIBHBIM IIOKa3aTeleM 1, IJI€ m - 1eJI0€ YHUCIIO0, a 1 - HaTy-
paibHOe (n>1), Ha3bIBaeTCA YUCiIo Y™, T.€.

an=753a" az0@
1
E'D=_E, 3= a—n.

CBOJiCTBa CTENEHH ¢ PAIIHOHAJIBHBIM MIOKA3aTeJIeM:

gx b0, pel), ge
ap_aw:r=ap+-cr;

ap
#F

1

2 =37,
3. (aF)f1=a";
4

5

1

. {ab F=3R4F;
17 &
| EJ =55
OnpenesieHHe CTeNEHN C IeHCTBUTEILHBIM MOKa3aTeJIeM.
MO>HO ONpeNeInTh CTCIEHD & (a>0) HE TOJBKO JUIS PalMOHAIBLHOTO, HO M JUIsS JIF0OOOr0
JCUCTBUTEIBLHOIO MMOKa3areyis Xx. J[JIsl 3TOro paccMaTpUBarOT MOCIIE0BATEILHOCTD PAIlHOHAb-
O A

4

HBIX l'[pI/I6J'II/I)KeHI/II\/II K ‘II/ICJ'Iy X, T. €. IOCJIICA0OBATCIBbHOCTD paHI/IOHaJ'II)HBIX qUCeI1

KOTOpBIE 33J]aI0T YKCIO X C JIF0OOH CTEeNEeHbI0 TOYHOCTU. 3aTeM BBIYHCISIOT CTETICHU C Pallfo-

a1 &%,

HAJIbHBIMU OKA3aTEIAMU re Oxka3pIBaeTCs, YTO 3TH YHUCIIA SBJISFOTCS TPHOIMKEHH-

AMA K HEKOTOpOMY 4YHCIYy y, NPUYEM, YTOUHEHHEM pALUOHAIBHOTO NPUOIMKEHUS YHUC-
- (V)

JIa X MOHO JOOUTHCA BBIUUCIECHUS 2 ¢ 1000 CTENEHBIO TOYHOCTH. DTO YUCIO U CUUTAIOT

X
CTENEHBIO T € moKazaTeneM X.
CBOIiCTBA CTEIEHH € JeHCTBUTEIbHBIM MMOKA3aTeJIEM.
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Ha cremenu ¢ ﬂeﬁCTBHTeHBHBIMH IMOKAa3aTCJIIMU IIEPEHOCATCA BCC CBOMCTBA CTEIICHEH C panounuo-

HaJIbHBIMH TTOKA3aTCISIMH.
M aig _ =Mt

) &-E=ane,
5%
o

2) 2

*2 .
(a-’ﬁ) =l5u-:'<1-’<iJ

ax'l_'x!

1

3)
2) [ab) =& b,

[E]:a_"
s) b b

a=b < a=bx (x>0),

6)
a* =l .
7) TIpH JIFOOOM JIEHCTBUTEIILHOM X,
Moo oo
8) mycts 1 <%z Bomu a=1, a" <a

OcHoBaHus CTEIEHEH BE€3AC CUHUTAIOTCA ITOJIOXKUTCIBHBIMU.

e XOI 3aHSITHUEL
Samanue 1.

‘' eCclik

0ea=1,

[IpountaTs maparpad 5 yueOnuka (Anrebpa u Havana ananuza: YueOHuk mius 10-11 kmaccoB

obmeobpaszoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: [IpocBemenue, 2004).

3ananue 2 (BapuaHr 1).

Bremonauts ynpaxuenus Ne 57 (1 3,5) - 62 (1,3,5) na ctp. 31 yuyeOHuka.

3ananue 2 (BapuaHr 2).

Bremonauts ynpaxuenus Ne 57 (2,4,6) - 62 (2,4,6) Ha ctp. 31 ydyeOHuKa.

IpakTnueckoe 3ansitue Ne 8
I'eomerpuyeckue nmpeoOpazoBaHus rpapuKOB CTENEHHbBIX (PYHKIUI

(Ha3BaHME MPAKTUYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHITUMBI:
- 03HAKOMJICHHE C BUJIAMH CTETIEHHBIX (DYHKIIHI;
- IPUOOPETEHNE HABBIKOB 10 MOCTPOEHUIO TpaUKOB CTEHEHHBIX (PYHKUUN (C pa3IM4YHBIMU

MTOKAa3aTeIISIMU ).
e TeopeTuyeckue CBEICHUS

CrenenHoi QyHKIIMEH C BEIIECTBEHHBIM [TOKa3aTeaeM a Ha3biBaeTcst GyHKus y =x ", x > 0.

K ocHOBHBIM CBOMCTBaM CTeNeHHOW GYHKIMHU y = X “Tipu @ > 0 OTHOCATCA:
e OOmactp onpeaeneHust PyHKIUHU - MPOMEXYTOK (0; +0X),
e OO6nacTp 3HaYeHUN PYHKINU - TPOMeKyTOK (0; +00).
e Jlnsa moObIX a Tpaduk GyHKIMHA MPOXOIUT Yyepe3 TouKy (1; 1).
e OyHKUHUSA CTPOTO MOHOTOHHO BO3PACTaET B 00JIACTH ONpeieieHus GyHKINH, TO €CTh,

ecIux; <x,toad;<a.

e I'padux crenennoit pynkiuu npu a > 0 n300pakeH Ha PUCYHKE.
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=x,a>0 | y=riasl

e X0 3aHSITHUEL.
3ananue 1.
[Ipountars naparpad 6 yuebnuka (Anredpa u Havana aHanusza: YueOHuk g 10-11 kiaccos
ob1eoOpa3zoBatenbHbIX yupesxxaenuid/ L. A. Anumos u ap. — M.: IIpocsenienue, 2004).
3ananue 2 (BapuaHr 1).
Bemonuuts ynpaxuaenus Ne 119-122 na ctp. 44 yueOHuKa.
3ananue 2 (BapuaHr 2).
Bemonuuts ynpaxsaenus Ne 123-126 na ctp. 44-45 yuebHuka.

IIpakTuyeckoe 3ansitue Ne 9
Pemenue PaBHOCUIIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb mpakTUYECKOM 3aHSITUMBI:
- 03HAaKOMJICHHE C PABHOCWJIbHBIMU YPAaBHEHUSIMU 1 HEPABEHCTBAMU;
- MPUOOPETEHNE HABBIKOB I10 PEIICHUIO PABHOCHIIBHBIX YPABHEHUH U HEPaBEHCTB.

e TeopeTHYEeCKHUE CBEICHUS

VYpaBHEeHHUsI, UMEIOIINE OJHU U T€ K€ KOPHH (B Cllydyae KpaTHBIX KOPHEH HY>KHO, YTOOBI
KPaTHOCTH  COOTBETCTBYIOUIMX  KOpPHEH  COBHAJalM),  Ha3bIBalOT PABHOCHJIBLHBIMH.
PaBHOCWIIBHBIMY CUUTAIOTCA U yPABHEHUS, KKJ0€ U3 KOTOPBIX HE NMEET KOPHEN.
PaBHocuiIbHBIC TPpe0Opa3oBaHusl.

e Ecau k 00enM yacTsM ypaBHEHHs MPUOABUTh OJIMH U TOT K€ MHOTOUWIEH OT X, TO TOJY-

YUM YpaBHEHHE, PABHOCUIILHOE TaHHOMY.

e Ecamn o0e yacTu ypaBHEHUS YMHOXKUTh WJIM PA3AEIUTh HA OJHO U TO K€ OTIUYHOE OT

HYJIS YUCII0, TO MOJyYUTCs YPaBHEHUE, PABHOCWIBHOE JAaHHOMY.

e Ecau B ypaBHEHHM Kakoe-HUOYb claraeMoe INEepeHeCTH W3 OJHOM 4acTu B APYTYIO,

MU3MEHUB €r0 3HaK, TO IOJIYYUTCS YPABHEHUE, PABHOCUIIBHOE JAHHOMY.

JIBa HEpaBeHCTBAa C OJHOM IMEPEMEHHON HAa3bIBAIOTCS PAaBHOCHJIBHBIMH, €CJIM MHOXKECTBA
pELIeHHI ATUX HEPABEHCTB COBIA/IAIOT; B YACTHOCTH, HEPABEHCTBA PAaBHOCUIIBbHBI, €ClIU 00a He
MMEIOT PEIEHUN.

e XOI 3aHSITHUEL
3amanue 1.
[Tpountare maparpader 7, 8 yueOHuka (Anrebpa u Havama aHanusa: YueOHWK st 10-11
KJIaccoB 001e00pa3oBaTenbHbIX yupexaenuit/ [1I.A. Amumos u np. — M.: IIpocBemenue, 2004).
3ananue 2 (BapuaHr 1).
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Bemonnauts ynpaxuaenus Ne 138-140 Ha ctp. 56 yueOHHKa.
3amanue 2 (BapuaHT 2).
Brmonnuts ynpaxuaenust Ne 141-143 na ctp. 57 yueOHuKa.

IHpakTn4yeckoe 3ansaTue Ne 10
Pemienre nppaimoHaabHbIX ypaBHEHUN

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKOUN 3aHSITUIBI:
- O3HAKOMJICHHE C UPPAIMOHAIBHBIMUA YPABHEHUSIMU,
- IPUOOPETEHNE HABBIKOB 10 PEIICHUIO HPPAIIMOHATBHBIX YPaBHEHUN.

e HcTOoyHUKM:
AnreOpa u Havana aHanmu3a: Y4ueOnuk mas 10-11 xmaccoB 001meodpa3oBaTebHBIX YUpEKIe-
nuii/ ILI.A. AnmumoB u ap. — M.: TIpocsemenue, 2004.

e TeopeTHYEeCKUE CBEICHUS
VYpaBHeHuUs, coaepkalllie HEU3BECTHYIO MOJ 3HAKOM pajJuKalla, Ha3bIBalOTCS HPPALHO-
HAJbHBIMHM YPABHEHUSIMU.

Hanpuwmep:
Vr—2—+3z-17=1, VI — YT —-2=10,

Vrz—14 22 +2=+/3 -2z, Vel =3r+4=12.

e X0/ 3aHATUMBI.
3ananue 1.
[Ipountate maparpad 9 ydeOHuka (Anrebpa m Hauvanda aHanusa: YueOHuK miusa 10-11 kmaccoB
obmeoOpazoBarenbHbIX yupexaeauii/ LI.A. Anmumos u np. — M.: [IpocBemienue, 2004).
3amanue 2 (BapuanT 1).
Bemonauts ynpaxuaenus Ne 151, 152 na ctp. 60 yueOHHKA.
3amanue 2 (BapuaHT 2).
Bemonnuts ynpaxuaenust Ne 153, 154 na ctp. 60 yueOHuKa.

IpakTn4yeckoe 3ansaTue Ne 11
Pemenne uppanmoHanbHbIX HEPABEHCTB

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenp mpakTUYECKOUN 3aHSITUIBIL:
- O3HAKOMJICHHE C HPPAIMOHAIBHBIMUA HEPAaBEHCTBAMU;
- IPUOOPETEHNE HABBIKOB 10 PEIICHUIO HPPAIIMOHATBHBIX HEPABEHCTB.

e TeopeTuyecKue CBEICHUS
Ecmu B HCPAaBCHCTBO BXOIAT (l)yHKLII/II/I o 3HaKOM KOpHA, TO TAKUC HCPABCHCTBA HA3bI-
BalOT HPPAIIHOHATbHBIMH.
CraHJapTHBIA METOJ PEIICHUS] 3TUX HEPABEHCTB 3aKIIFOUACTCS B BO3BEACHHHM O0CUX Ya-
CTeil HepaBEHCTBA B HY)KHYIO CTEIEHb: €CJIM B HEPABEHCTBO BXOAMUT KBaJApaTHBIH KOPEHb, TO B
KBaJlpaT; BXOAUT KOPEHb TPETbEW CTENEHU — B KyO U T. 1.

o Xoi 3aHATHIEL.
3amanue 1.
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[IpountaTs maparpad 10 yyeOnuka (AnreOpa u Havyana aHanusza: YuyeOnuk ans 10-11 kimaccoB
obmeobpaszoBarenbHbIX yupexaenuii/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).

3aganue 2 (Bapuaut 1).

Bremonauts ynpaxuenus Ne 165, 166 Ha cTp. 66 yueOHUKA.

3amanue 2 (BapuaHT 2).

Bremonauts ynpaxuenus Ne 167, 168 Ha cTp. 66 yueOHUKA.

IpakTnueckoe 3ansitue Ne 12
['eomeTpuueckue npeodpa3zoBaHus rpa@UKOB MOKA3aTEIbHBIX PYHKIUN

(Ha3BaHME NPAKTHYECKOW 3aHATHIBI)

e Ilenb NpakTUYECKOU 3aHATUNBIL:

- OTpeieIeHre TI0Ka3aTeIbHOM (DyHKIMH;

- U3y4YEeHHE CBOMCTB MOKa3aTeIbHON (PYHKIINH;

- IpUOOpeTEeHNE HABBIKOB B TOCTPOCHUN T'PapUKOB MOKA3aTEIbHBIX (DYHKIHH.

e Teoperuueckue cBeeHUS
Oynknuo Buga y = a¥, rae a>0, a#l, x — mo00e 4ncao, Ha3bIBAIOT MOKA3aTeIbHOM
(pynknuei.
Obaacts onpenejieHus nokaszarenbHol GyHkmuu: D (y) = R — MHOXeCTBO Bcex Jei-
CTBUTEJIbHBIX YHCEI.
Obaactb 3HaveHnii nmokazarenpbHo (yHkuuu: E (y) = R. - MHOXECTBO BCEX TOJIOKH-
TEJIbHBIX YUCEIL.
[TokazaTenpHas pyHKIMS y = a* Bo3pacTtaeT npu a>1.
[TokazarenbHas pyHkIMs y = a* yObiBaeT npu 0<a<l.
CnpaBelyinBbI BCe CBOMCTBA CTENEHHOH (DYHKIMHU:
a’=1 Jlro6oe unciio (KpoMe HyJisi) B HYJIEBOM CTENEHH PABHO €IMHMUIIE.
a'=a J[1000e YKCII0 B IEPBOI CTENEHU PABHO CaMoOMy cele.
a*a'=a*" [Ipu yMHOXXEHHHU CTEIEHEW C OJMHAKOBBIMH OCHOBaHHSMH OCHOBAaHHE OCTABIISIIOT
MIPEXKHUM, a MIOKA3aTEIN CKJIaIbIBAIOT.
a“:a’=a"?" llpu nenenHuu creneHen ¢ OMHAKOBBIMY OCHOBAHUSMHU OCHOBAaHME OCTAaBIISIOT IIPEXK-
HUM, a U3 [T0KA3aTeNsl CTENEHH JIeIMMOT0 BBIYUTAIOT NTOKA3aTelb CTEIEHU JEIUTENIs.
(a*)*=a" Ilpu BO3BEIEHUU CTENECHU B CTEIEHb OCHOBAHHE OCTABIISIIOT MPEXHHUM, a NOKa3aTENIH
MIEPEMHOXKAFOT.
(ab)*=a™b¥ Ilpu BO3BeAEHMU NPOU3BEACHUS B CTENIEHb BO3BOJAT B ATY CTENEHb KaXAbIH U3
MHOKHTEJEH.
(a/b)*=a*/b* [Ipu Bo3BeneHUU APOOU B CTEIIEHb BO3BOMAAT B 3Ty CTENEHb M YHCIUTENb U 3HAME-
HaTeJb APOoOH.
a™=1/a"
(a/b)™=(b/a)*
I'pa¢gux noxkasareabHON GyHKIUU 4y
Ha rpadwuke npencraBineHsl 3HaY€HUsS TMOKazaTeabHOM | | L R 1
byHKUIMU y (X) = @° A7 4eTblpex 3HAYeHUIl 0CHOBAHHUS
crenenu: a=2, a=8, a=1/2n a=1/8. Ha rpajduxe
BUJIHO, YTO IpU @> [ TIOKa3arenbHas (yHKIHS MOHOTOH-
HO Bo3pacTaeT. YeM 0oJbllle OCHOBAHUE CTENEHU d, TEM
6onee cunbHbIi poct. Ilpu 0 <a < [ nmokaszarenbHas
(GyHKIIMS MOHOTOHHO YObIBaeT. UeM MeHbIlIe MToKa3aTeib
CTEIeHH a, TeM OoJiee CHIbHOE YObIBaHHE.

R e

D N .

e e e e ———

- - - d--
'
'
'
'
'
-



e X0 3aHITHUUHL.
3aganue 1.
[IpounTaTh maparpad 11 yueOnuka (AnrebOpa u Havyana ananmsa: Y4ueOHuk mist 10-11 kimaccoB
ob1meoOpa3oBatenbHbIX yupexxaenuid/ III.A. Anumos u ap. — M.: IIpocemienue, 2004).
3ananue 2 (BapuaHr 1).
Beimonuuts ynpaxsaenus Ne 192-196 na ctp. 74 yueOHMKa.
3ananue 2 (BapuaHr 2).
Bemonuuts ynpaxsaenus Ne 197-200 Ha ctp. 74 yueOHMKa.

IpakTnueckoe 3ansiTue Ne 13
Pemienue nokas3arenbHbIX yPaBHEHUN

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUIBI:
- 03HaKOMJICHHE C TTOKa3aTeIbHBIMU YPaBHEHUSIMU;
- IPUOOPETEHNE HABBIKOB I10 PEIICHHUIO MOKA3aTeNbHBIX YPAaBHEHUH.

e TeopeTH4YeCKHUe CBEICHUS
Iloka3aTenbHble YPABHEHHSI — 3TO YPAaBHEHUsI, B KOTOPBIX MEPEMEHHBIE HAXOJATCS B
CTENEHX, a OCHOBaHUEM sBJsieTcs unciio. Hanpumep: 6*=36.
AJITOPUTM pelleHHsI MOKA3aTeIbHOI0 YPABHEHHUSI:
1. HyxHO TmpoBepHTh, OIMHAKOBBIE I OCHOBAaHHWS Yy YpaBHEHHUS cCIlipaBa W cieBa. Eciu
OCHOBAHUS HE OJMHAKOBBIE, HIIIEM BapHAHTHI JIJIS1 pELICHHs JaHHOTO MPUMepa.
2. Tlocie Toro, Kak OCHOBAHUS CTaHYT OJMHAKOBHIMH, MPUPABHUBAEM CTCIICHU M peIIacM
MOJTy4€HHOE HOBOE YPaBHEHHE.

e X0/ 3aHATUMBI.
3ananue 1.
[Ipountate maparpad 12 ydyeOHuka (AnreOpa m Havasna aHanmuza: YueOHuk maisa 10-11 kmaccoB
obmmeoOpa3zoBatenbHbIX yupesxxaenuid/ III.A. Anmumos u ap. — M.: IlpocBenienue, 2004).
3amanue 2 (BapuanT 1).
Brmonnuts ynpaxuaenust Ne 208-211 Ha ctp. 77 yueOHHKa.
3amanue 2 (BapuaHT 2).
Bemonnuts ynpaxsaenust Ne 212-216 Ha ctp. 77 yueOHHKa.

IIpakTnueckoe 3ansitue Ne 14
Pemenue noka3arenbHbIX HCPABCHCTB

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHSITUIBI:
- O3HAKOMJICHHE C MOKa3aTeIbHBIMU HEPABEHCTBAMU,
- IPUOOPETEHNE HABBIKOB 10 PEIICHHUIO MTOKA3aTeNbHBIX HEPABEHCTB.

e TeopeTuveckue cBeICHUS
HepasenctBa Buna a'>b (a?bh) unu a'<b (a'£b), rne a>0, a’l, Ha3BIBAIOTCS MIPOCTEHIIIN-
MU ITOKA3aTCIIbHBIMU HepaBeHCTBaMI/I.
Pemenue nokaszaTeabHBIX HEPABEHCTB OCHOBAHO HA CTPOTOM MOHOTOHHOCTH MOKa3aTEIbHON
byHKIMU:
- MPU OCHOBAHMWH, OOJIBIIIEM €IMHHUIIBI, TIOKa3aTelbHast (PYHKITUS BO3pACTaET;
- HpI/I ITOJIOXKUTCIIBHOM OCHOBAaHHWHU, MCHBIIICM CAUHUIIBI, ITIOKAa3aTCIbHAaA (bYHKL[I/ISI Y6BIBaeT.
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e X0 3aHITHUUHL.
3aganue 1.
[IpounTaTe maparpad 13 yueOnuka (AnreOpa u Havyana ananmsa: Y4yeOHuk mus 10-11 kimaccoB
ob1meoOpa3oBatenbHbIX yupexxaenuid/ III.A. Anumos u ap. — M.: IIpocemienue, 2004).
3ananue 2 (BapuaHr 1).
Bemonnuts ynpaxuaenus Ne 228, 230 (1,3) Ha ctp. 81 yueOHuka.
3ananue 2 (BapuaHr 2).
Bemonnuts ynpaxuaenus Ne 229, 230 (2,4) Ha ctp. 81 yueOHuka.

IIpakTnueckoe 3ansiTue Ne 15
Pemienue cucrteM noxkas3aTejIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

(Ha3BaHME MPAKTHYECKON 3aHSATHITbI)

e [lenb MpakTUYECKOUN 3aHITUMIBI:
- MOJTy4Y€HHE HABBIKOB PELIECHUSI CUCTEM MMOKA3aTEbHBIX YPABHEHHUI 1 HEPABEHCTB.

e TeopeTH4yeCKHe CBEICHUS

[Ipu pemieHuun cucTeM NOKA3aTeNIbHBIX YPABHEHUN M HEPABEHCTB, IPUMEHSIIOTCS T€ XKE MPU-
€MBl, UTO TIPH PEIICHUU CUCTEM anreOpandyeckux YpaBHEHHH W HEPAaBEHCTB (METOJ MOJCTaHOB-
KM, MCTOJ CJIOKCHU, METO BBCACHUSI HOBBIX HepeMeHHI)IX).

Bo MHOrHX cinyyasx, mpexae 4eM MPUMEHUTh TOT WM HHOW METOJ pelleHHs, ClIeayeT mpe-
00pa3oBaTh KaXkJ10€¢ ypaBHCHHE (HEPABEHCTBO) CUCTEMBI K BO3MOXHO 0OJIee MPOCTOMY BHTY.

e XOJ 3aHSITHUEL
3amanue 1.
[IpountaTs maparpad 14 yyeOnuka (AnreOpa u Havyana aHanusza: YuyeOHuk ans 10-11 kimaccoB
obmeobpazoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).
3ananue 2 (Bapuaut 1).
Bremonauts ynpaxuenus Ne 240 (1,3), 241 (1), 242 (1) na ctp. 84 yueOHUKA.
3aganue 2 (BapuaHT 2).
Bremonauts ynpaxuenus Ne 240 (2,4), 241 (2), 242 (2) Ha ctp. 84 yueOHUKA.

IpakTnueckoe 3ansiTue Ne 16
Boeruucnenue norapumon

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenp MpakTUYECKON 3aHATUMBI:
- O3HaKOMJICHHE C JIorapudmMamu;
- MPUOOPETEHNE HABBIKOB B BBIYMCIICHUH JIOTAPU(PMOB.

e TeopeTHYECKHE CBEICHUS
Jlorapugmom mnonoxutenbHoro yucia N 1o ocHoBanuto (b >0, b#1) Ha3eBaeTcs
MOKa3aTeib CTENEHN X , B KOTOPYIO HY>KHO BO3BECTH b, YTOOBI MOMYy4uTh N .
O06o03HaueHue jJorapudma:
log WN==x.
&
DTa 3anmuch paBHO3HAYHA ClIeaytomei: b* = N.
BrienpuBeieHHOE onpeieNieHue Joraprugma MOKHO 3aMucaTh B BUAE TOXKIECTBA!
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log W
b
b =N.

Eciu HemHOro mepedpasuposath - Jorapum uucia b mo ocHoBaHMIO (I ONpPEIENSIETCs
KaK MOKa3aTesb CTENEHH, B KOTOPYIO HaJ0 BO3BECTH YMCIIO (&, 9TOOBI IOJTYYUTh YKciIo & (ora-
pU(M CyLIECTBYET TOJIBKO Y IMOJIOXKUTEIIBHBIX YUCE).
Jlorapudm B mepeBoie ¢ rpeyecKoro OyKBajabHO 03HAYAET «YHCII0, H3MEHSIONIEE OTHOIICHUEY.
Cneyuanvhvie 0bo3nauenus:
1. Harypanbusiit norapudm lira - gjorapudm no ocHosanuio €, rie € - uucno Diinepa.
2. lecatuunstii morapudm lga. norapudm 1mo ocHoBaHuto 10.
ITpumepsni: logs 81 =4, tak kak 3* =81 ;

logis27=-3,tak kak (1/3)°=3>=27.

e X0/ 3aHATUMBI.
3ananue 1.
[Ipountate maparpad 15 ydyeOHuka (AnreOpa m Havasna aHanuza: YueOHuk maius 10-11 xkmaccoB
obmmeoOpa3zoBatenbHbIX yupesxxaenuid/ III.A. Anmumos u ap. — M.: IlpocBenienue, 2004).
3amanue 2 (BapuanT 1).
Brimonnuts ynpaxuaenust Ne 266-272 Ha ctp. 90 yueOHHKa.
3amanue 2 (BapuaHT 2).
Bemonnauts ynpaxsaenust Ne 273-278 na ctp. 90-91 yuebHuka.

IpakTn4yeckoe 3ansaTue Ne 17
OcHOBHBIE CBOWCTBA JIOTapu(MOB

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKOUN 3aHSITUIBI:

- 03HaKOMJIEHHE C OCHOBHBIMH CBOMCTBaMHU JIOTapu(pMOB;

- MpHOOpeTeHHEe HABBHIKOB B BBIYUCIICHUSAX C HCIOJIH30BAHHUEM OCHOBHBIX CBOMCTB JOTra-
pupMOB.

e TeopeTHYECKHE CBEICHUS
OcHoBHbBIE CBOIiCTBA JT0rapu(MoOB:

1) log b=1, Takkak b'=b.
b

2) log 1=0, Takkak b°=1.
b

3) Jlozapugpm npoussedenus pagen cymme 102apuhmos coMHOICUMeEnel:
log (ab)=1log a+log b.
4) Jloeapughm uacmnozo pagser pasHocmu 102apuphmos 0eaumo2o u oeiumens:
log(a/b)=1log a—log b.
5) Jloecapugpm cmenenu pasen npouzeedenuro nokazameisi CMeneHu Ha J102apupm eé ocHosa-
HUs:

log (b*)=k-log b.

6) @opmyna nepexoda om 00H020 OCHOBAHU 102APUPMA K OPY2OMY OCHOBAHUI).
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log W

log N = ———— — ¢
b log &

B yactHoM cnydae npu N = a umeeM:

1
log a = ———— .
b log &
a

e X0 3aHITHUUHL.
3ananue 1.
[IpountaTs maparpad 16 yueOnuka (Anredpa u Havyana aHanusza: YuyeOnuk ans 10-11 kimaccoB
o0meobpaszoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).
3ananue 2 (BapuaHr 1).
Bemonauts ynpaxkaenus Ne 290 (1,3), 291 (1,3), 292 (1,3), 293 (1,3), 294 (1,3), 295 (1) Ha cTp.
93 yuyeOHUKA.
3ananue 2 (BapuaHr 2).
Beimmonuuts ynpaxuaenus Ne 290 (2,4), 291 (2,4), 292 (2,4), 293 (2,4), 294 (2,4), 295 (2) na cTp.
93 ydeOHuUKa.

IIpakTnueckoe 3ansitue Ne 18
['eomeTpudeckue mpeoOpa3zoBaHus rpapuKoOB JorapuhMUUECKuX HyHKITHMA

(Ha3BaHME NPAKTHUYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHITUIBI:
- IPUOOPETEHNE HABBIKOB 110 MOCTPOSHHIO IPah)uKOB JIorapu(PMUIecKUx (GpyHKIHI;
- IpUOOpETEeHNE HABBIKOB IO aHAIN3Y IPaUKOB JIorapuPMUIECKUX QyHKITUI.

® COPETUYECKHUE CBEIECHUS
OyHKIMIO, 337aHHYI0 (popmysol y = log.X, Ha3bIBalOT Jorapupmuyeckoi GpyHKIHeH ¢ OCHO-
BAHUEM a.

(a>0, a#1)

y = log.a

a>1

¥ <

r'><

OcHOBHBIE CBOMCTBA JIOTapUPMUYECKOH (PYHKIMHU:
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1. OGnacte onpeneneHus JorapupmMuyeckoit GyHKIMH - MHOKECTBO BCEX IMOJOKHUTEIBHBIX Y-

cen.
D(f) = (0;+0)

2. MHOXeCTBO 3HaYeHHUH JorapupMuyecKor (YHKIHUU - MHOXECTBO R Bcex JeHCTBUTEIHHBIX
qucel.
E(f) = (—o0;+0)

3. Jlorapudmuueckasi GyHKIMS Ha Bcel 001acTH OIpeiesieHus] Bo3pacTaeT rnpu a>1 unu yOsiBa-
et npu 0<a<l.

e X0 3aHITHUUHL.
3aganue 1.
[Tpountare maparpader 17, 18 yueOnmka (AnreOpa m Havana aHammza: YdeOHWK s 10-11
KJ1accoB 001eo0pazoBaTenbHbIX yupexkaeHuit/ I1I.A. Anumos u np. — M.: I[Ipocsemenue, 2004).
3ananue 2 (BapuaHr 1).
Boeimmonuuts ynpaxkuenus Ne 301, 305 (1-3), 306 (1), 307 (1,3,5) na ctp. 97 yueOHUKA.
3ananue 2 (BapuaHr 2).
Boemmonuuts ynpaxkuenus Ne 302, 305 (4-6), 306 (2), 307 (2,4,6) na ctp. 97 yueOHUKA.
3amanue 3 (Bapuant 1).
Bomonnuts ynpaxsaenus Ne 318-323 na crp. 101-102 yuebHuka.
3amanue 3 (BapuauT 2).
Bomonnuts ynpaxuenus Ne 324-328 Ha ctp. 102 yuebHuka.

IpakTnueckoe 3ansiTue Ne 19
Pemenne norapupMudeckux ypaBHEHHM

(Ha3BaHME NPAKTHUYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUMBI:
- IpUOOpPETEeHNE HABBIKOB IO PEIIEHHUIO JOrapu(pMHUUECKUX YpaBHEHHH C HCIIOJIb30BaHHEM
OCHOBHOTO JIOTapU(MUUECKOT0 TOKECTBA U CBOMCTB JOrapu(pMOB.

e lcrouHuku:
Anrebpa u Havasa aHanm3a: YueOHuk s 10-11 kmaccoB 001eo0pa3oBaTeNbHBIX YUPEK/Ie-
nuit/ HI.A. Anumos u ap. — M.: IIpocsemienune, 2004.

e TeopeTHYECKHE CBEICHUS
YpaBHeHHe, cofepxaliee HeM3BECTHOE MO 3HAKOM Jorapudma uiu (1) B €ro oCHOBa-
HUU, Ha3bIBAETCS JIOrapu(PMUYECKUM YPABHEHUEM.
[Ipocreiimmm norapuMuuecKuM ypaBHEHUEM SBIISIETCS YPAaBHEHHE BUA
log, x = b.

e X0 3aHITHUUHL.
3aganue 1.
[IpountaTe maparpad 19 yueOnuka (AnrebOpa u Havyana ananms3a: Y4yeOHuk mist 10-11 kimaccoB
ob1meoOpa3oBatenbHbIX yupexxaenuid/ III.A. Anumos u ap. — M.: IIpocemienue, 2004).
3ananue 2 (BapuaHr 1).
Bemonnuts ynpaxuenus Ne 336-339 na ctp. 106 yuebHuka.
3ananue 2 (BapuaHr 2).
Bemonnuts ynpaxuenus Ne 340-342 na ctp. 106 yuebHuKa.

IIpakTnueckoe 3ansitue Ne 2(
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Pemenue norapupMudeckux HEPaBEHCTB

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUMBI:
- puoOpeTeHne HaBBIKOB IO PEHICHUIO JIOrapu(MUYECKUX HEPABEHCTB C UCHOJIb30BAaHUEM
OCHOBHOTO JIOTapU(PMHUIECKOTO TOKICCTBA U CBOMCTB JIOTapH(PMOB.

e TeopeTH4YeCKHE CBEICHUS
JlorapugmMuyeckuM HepaBeHCTBOM Ha3bIBa€TCsl HEPABEHCTBO, B KOTOPOM HEU3BECTHAs
BEJIMYMHA CTOUT TOJ] 3HAKOM JIoTapudma.
Pemenune norapudMuyeckux HEpaBEeHCTB OCHOBBIBAETCS HA CBOICTBE MOHOTOHHOCTH
norapupmuueckor GyHkuu: QyHKIUA y = log, X MOHOTOHHO BO3pacTaeT, eciau a>1 , u
MOHOTOHHO YOBbIBaeT, eciu 0< a <I.

e X0/ 3aHSATUMBI.
3ananue 1.
[Ipountate maparpad 20 yueOHuka (Anredpa m Havayna aHanuza: YueOHuk maiusa 10-11 xmaccoB
obmeoOpazoBarenbHbIX yupexaeauii/ LI.A. AnmumoB u np. — M.: [IpocBemienue, 2004).
3amanue 2 (BapuanT 1).
Bemonauts ynpaxuenust Ne 354 (1,3), 355 (1,3,5), 356 (1,3), 357 (1) na crp. 109-110 yueOHH-
Ka.
3ananue 2 (BapuaHr 2).
Bemonauts ynpaxkuaenus Ne 354 (2,4), 355 (2,4,6), 356 (2,4), 357 (2) na crp. 109-110 y4yeOHu-
Ka.

IpakTn4yeckoe 3ansaTue Ne 21
Pemenue cuctem norapu@MuiecKux ypaBHEHUN U HEPABEHCTB

(Ha3BaHME NPAKTHUYECKON 3aHATHIbI)

e [lenb mpakTUYECKON 3aHSITUIBI:
- MPUOOPETEHNE HABBIKOB 110 PEIICHUIO CUCTEM JIOTapu(MHUUECKIX YPAaBHEHUN U HEPABEHCTB
C MCIIOJIb30BAaHHEM OCHOBHOTO JIOTapU(MUYIECKOTO TOXKIECTBA M CBOWUCTB JIOTapru(MOB.

e HcTouyHuKU:
AnreOpa u Havana aHanmu3a: YueOnuk s 10-11 xmaccoB 001meo0pa3oBaTEIbHBIX YUPEKIe-
Huii/ III.A. AnmumoB u ap. — M.: TIpocsemenue, 2004.

e TeopeTHYEeCKHUE CBEICHUS
[Tpu pemieHny cucTeMsbl JorapupMuyecKuX ypaBHeHUH HCIIONb3YIOTCS OOBIYHBIE MPUEMBI
perieHus JjorapuMUIECKUX ypaBHEHUH, TAaKWE KaK METO/I, 3aKITIOYAIOIINNCS B IPEOOpa30BaHUN

Xl = X = “
YPaBHCHUA K BULY logef( :I lOgEg( :I , 3aTCM K BUY f I:x:l g(x:l 1 METOA BBCIACHUS HOBOU IIC-
peMeHHOﬁ, a TaKxe OOBIYHBIE IMPUEMBI PECIICHUA CUCTEM.

e X0/ 3aHATUMBI.
3ananue 1.
[Ipouutate maparpader 19, 20 yuebHuka (Anrebpa um Hauvana aHanmuza: YuyeOnuk mms 10-11
KJ1accoB 001eo0pa3oBaTenbHbIX yupexaenuit/ [1I.A. AnumoB u ap. — M.: [Ipocsemenue, 2004).
3ananue 2 (BapuaHr 1).
Bemonuute ynpaxsaenuss Ne 25 Ha c1p. 96 ydyeOHHMKa «AureOpa M Hayajla MaTeMaTUYeCcKOro
aHayimza. Jlunakruueckue matepuaibl. 10 kiacc: 6a3oBblif ypoBenb»/ M.U. [llaGynun, Ne 27
(ctp. 97), Ne 9 (ctp. 100), Ne 6 (ctp. 110).
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3aganue 2 (BapuaHT 2).

Bremonaute ynpaxuenus Ne 26 Ha cTp. 96 ydyeOHHMKA «Aynredpa W Havajga MaTeMaTHYECKOTO
ananmu3a. /lunakrtuueckue marepuaisl. 10 kmace: 6a3oBbiil ypoBeHs»/ M.U. 1llaGynun, Ne 28
(ctp. 97), Ne 11 (ctp. 100), Ne 7 (cTp. 110).

IIpakTnueckoe 3ansitue Ne 22
Pemenue 3aJa4 Ha CJICACTBUA U3 aKCUOM

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHATUMBI:
- O3HAKOMJIEHHE C AKCMOMaMU U CJIEICTBUSMU U3 HUX;
- MPUOOPETEHNE HABBIKOB M0 PEIICHUIO 33/1a4 Ha CJICICTBUS U3 aKCHOM.

e TeopeTHYECKHE CBEICHUS

AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX YCTAHABIMBAIOT B3aMMOOTHOIIEHUS MEXIY
OCHOBHBIMH (pUTypaMu CTEPEOMETPHUH: TOUKOM, IPSIMON U IMIIOCKOCTHIO.
Touka MOKeET J1eKaTh Ha NPSIMOM, MOKET HE JIEKATh HA IPSMOM.
[IpsiMast MOXeT NpUHAIEKATh TUIOCKOCTH, MOKET HE MPUHAJUIEKATH INTIOCKOCTH.
I110CcKOCTh MOKET IMPOXOAUTH YEPE3 MPSAMYI0, HE MPOXOAUTH Yepe3 HEEe, COJEP/KaTh TOUKY, HE
coJiepKaTh TOUKY.
Axkcuoma 1 (A1)
Uepes nro0ble TpU TOYKH, HE JIeXkKAIWe HA OJHOW MPSMOM, MPOXOAMUT IUIOCKOCTb, U MPUTOM
TOJIBKO OJIHA.

o

-

t('

Puc. 1.

PaccmoTpum Tpu Touku: A, B, C, npudem Touka C HE IPUHAIJICKHUT NPAMON AB:
(Puc. 1.). Torna uepe3 tpu Touku 4, B, C, He nexaliue Ha OJHOW IPSIMOM, MPOXOAMUT ILIOC-

CZAR

kocTb %, u MPUTOM TOJBKO oaHa. [limockocTh “ MOXHO TaKxke 0GO3HAYHTH yepe3 TpPU TOU-
ku ABC.

Axcuoma 2 (A2)

Ecnu nBe TOUKM NpsAMO¥ NiexaT B MIOCKOCTH, TO BCE TOUYKHU MPSIMOH JiexkKaT B 3TOU MIOCKOCTH.

Puc. 2.
{J—l =

Eecwn
Axcuoma 3 (A3).
Ecnu aBe mimockocTH UMEIOT OOIIyI0 TOUKY, TO OHU UMEIOT OOIIYI0 MPSIMYI0, Ha KOTOPOU JIexaT
Bce O0IIMe TOUYKH ITUX MIIOCKOCTEH (TTOCKOCTU NEPECEKAIOTCS 110 TPSIMOIA).

= AF € .
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[/
Puc. 3.
M En
Mefi=anpg=1

o = ff

Teopembl, KOTOpBIE CJIEAYIOT U3 AKCHOM CTEPeOMEeTPHM.
Teopema 1
Uepes npsiMyro U He JIekKaAIIYI0 Ha HEM TOYKY IPOXOJUT IIIOCKOCTh, U MPUTOM TOJBKO OJIHA.

(1
M
e
Meg

Teopema 2
Uepes nBe nepecexaronyecs npsMbie TPOXOIUT MII0CKOCTh, U PUTOM TOJBKO OJIHA.

Méea= { N
CINHCTBCHHAA.

b &

a _

M
o=
aNb=M=ora , 1. ¢t — eHHCTEEH HAA.
bew
e XoJ 3aHATUUEL.

Samanue 1.

[Ipouutats ctp. 4-7 yueOnuka (I'eomerpust, 10-11: YueOnuk 1 061meo0pa3oBaTesIbHBIX yupe-
XKaeHui: 6a30BbIi 1 poduasHbIi ypoBHU/ JI.C. ATanacsH u ap. — M.: [Ipocsemienue, 2007).
3ananue 2 (BapuauT 1).

Pemnte 3amanust Ne 1, 3, 8 Ha cTp. 7-8 yueOHHKA.

3aganue 2 (BapuaHT 2).

Pemnte 3amanust Ne 2, 4, 9 Ha cTp. 7-8 yueOHHKA.

IpakTnueckoe 3ausiTue Ne 23
Pemienue 3aa4 I10 TEMC «HapaJIJICJIBHOCTL HpiIMOﬁ " IINIOCKOCTHU B IIPOCTPAHCTBCH

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHATUMBI:

- O3HAKOMJICHHE C MOHATHEM MAPAICIBHOCTH MPSAMOM M IUIOCKOCTH B TPOCTPAHCTBE,
IIPU3HAKOM I1apaJIENIbHOCTH NMPSAMOU U IIIOCKOCTH;

- MpuoOpEeTEeHNE HABBIKOB IO PEIIECHHUIO0 3a/1a4 1o TeMe «IlapannenbHOCTh NpSIMOMN U TIOCKO -
CTH B IPOCTPAHCTBEY.

e TeopeTHyeckue CBEICHUS
[IpsiMasi ¥ MIOCKOCTh HA3bIBAIOTCS MapaJliieJIbHBIMH, €CJIM OHU HE UMEIOT 00X ToueK (a || o).
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IIpu3Hak nmapajieIbHOCTH NPAMOM M IVIOCKOCTH.
Teopema. Ecnmu mpsimasi, He Jsexamas B JIaHHOW TUIOCKOCTH, TIapajulelibHa KakoW-HHOYIh
MPSMOM, JIEXKaIEH B 3TOM INIOCKOCTH, TO OHA MapaJIEIbHA CAMOU TIOCKOCTH.

- §
i allb
boco=al|lax
L] ag o

Ecnu miockocTh MpOXOAWT 4Yepe3 JaHHYH MpsAMYI0, HapauiebHYIo
JPYroM MIOCKOCTH, U MEPECEKAET 3Ty IIOCKOCTh, TO JUHUS Iepecede-
HUSI TUIOCKOCTEN MapalijieibHa JAHHOW MPSIMOiA.

Ecnu oHa U3 ABYX NapajuleabHbIX NPSMBIX MapajljiesibHa JaHHOU IIJI0C-
KOCTH, a Jpyras npsiMasi UIMeeT C IJIOCKOCThI0 OOIIyI0 TOYKY, TO 3Ta
npsamas JIC)KUT B HaHHOﬁ IIJIOCKOCTH.

3ameuyanus.

e XoJ 3aHATHUUEL.
3ananue 1.
ITpountats ctp. 9-10 yuebnuka (I'eomerpust, 10-11: YueGHuK a5 0011€00pazoBaTeIbHBIX yupe-
XneHuit: 6a3oBbiil u npodmeHb ypoBHU/ JI.C. AtanacsH u ap. — M.: IIpocBemienue, 2007).
3ananue 2 (BapuaHrt 1).
Pemnte 3amanust Ne 16, 17, 18(a) Ha cTp. 13 yueOHuka.
3ananue 2 (BapuaHrt 2).
Pemnte 3amanus Ne 18(0), 21, 22 Ha ctp. 13 yueOHuKa.

IIpakTnueckoe 3ansitue Ne 24
Pemenne 3anau no reme «llapajienbHOCTD INIOCKOCTEN B IPOCTPAHCTBEY

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHSITUIBI:

- O3HAKOMJICHHE C TOHSITHEM MapajlieNbHBIX IUIOCKOCTeH B MPOCTPAHCTBE, CBOICTBAMHU
NapajuIeNIbHBIX TIOCKOCTEH;

- MpUOOpETEeHNE HABBIKOB T10 PELICHHIO 3aj1a4 1Mo TeMe «llapannenbHOCTh MIIOCKOCTE! B MPO-
CTPaHCTBEY.

e TeopeTHyeckue CBEICHUS
j P JIBe TUIOCKOCTH HAa3bIBAIOTCSA MApa/LIeJbHBIMH, €CIM OHH HE WMMEIOT
1 f">\l’ o0mux TOYEK.
[TapannensHOCTh TIIOCKOCTEM & 1 B 0603HavaeTcs Tak: o || B.

/ o PaCCMOTpI/IM HpI/I3HaK HapaHHeJ'ILHOCTI/I I[BYX HHOCKOCTeﬁ.
~— f
y/ Sl

Teopema. Ecnu 1Be mepecekaromiyecs mnpsiMmble 0JIHOM MIOCKOCTH COOTBET-
CTBCHHO MapaJUICJIbHbBI ABYM IHPSAMbIM Ilperﬁ IIJIOCKOCTH, TO 3THU IIJIOCKO-
CTH MapayieibHbI.

Cityyau B3aMHOTO PacIoIOKEHUS TIIIOCKOCTEM:

27



IUIOCKOCTH & U P epecexaroT-
col.

IUIOCKOCTH . ¥ B ImapaljiCJIbHLBI.

CaBoiicTBa nmapauiejJbHbIX IJIOCKOCTEI:

/
le/

1. Ecan JABC IapalJICIIbHBIC IMIIOCKOCTHU IICPCCCUCHDBI TpeTbeﬁ, TO JIMHHUH
HX IEPCCCUCHUS TapaJJICIIbHBL.

2. OTp63KI/I napajiiCJIbHbIX NPSAMBIX, 3aKJII0UYEHHbBIC MCKAY IapaljiCiib-
HBIMU IINIOCKOCTSAMH, PABHBI.

e X0/ 3aHATUMBI.
3aganue 1.
[Tpountare ctp. 20-21 yueOnuka (I'eometpus, 10-11: YueOHuk mis oOmeoOpa3oBaTeIbHBIX
yupexaeHuil: 6a3oBelii U npoduisHbll ypoBHU/ JI.C. ATtanacsH u ap. — M.: IIpocBermenue,
2007).
3ananue 2 (BapuaHrt 1).
Pemmts 3ananus Ne 49, 50 Ha c1p. 22 yueOHuUKa.
3ananue 2 (BapuaHrt 2).
Pemnte 3amanust Ne 51, 52 Ha ctp. 22 yueOHUKA.

IpakTn4yeckoe 3ansarTue Ne 25
ITocTpoenue ceyeHnii MHOTOTPaHHUKOB

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHSITUIBI:
- 03HAaKOMJICHHE C TIOHSTHEM CEYeHHUS MHOTOTPaHHUKA;
- MPUOOPETEHNE HABBIKOB MO PEIICHUIO 33/1a4 Ha TOCTPOCHUE CEUCHUI MHOTOTPAaHHUKOB.

e TeopeTuyeckue CBEICHUS
CeuyeHneM MHOTOTpPaHHHMKA IJIOCKOCTHIO HA3bIBAETCS reoMeTpuueckas (urypa, mpen-
CTaBJstONMass cOO0M MHOXKECTBO BCEX TOYEK MPOCTPAHCTBA, MPHUHAMJIEKAIINX OJHOBPEMEHHO
JAHHBIM MHOTOTPAHHUKY U MJIOCKOCTH; MJIOCKOCTh MIPU 3TOM HA3bIBAETCS CEKYIIEH MIIOCKOCTHIO.
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IIpaBusa nocTpoeHus ce4eHUil MHOTOrPAaHHUKOB:
1) npoBOAMM IpsIMbIE Yepe3 TOUKH, JIEKAIIKUEe B OAHOM MJIOCKOCTH;
2) uiieMm npsiMple NepeceueHusl IIOCKOCTH CEYEHUSI ¢ TPAHsAMU MHOTOTpaHHUKA, JUIsSl 3TOTO:

a) WIIEM TOYKH MEepeCceUeHUs MPsIMOM MPUHAISKAIEH TUIOCKOCTA CEYSHHS C MPSMOU, MpH-
HaJyIexalleld OHON U3 rpaHel (Jiexaniue B 0JIHON IIOCKOCTH);

0) mapajiienbHble TPAHU INIOCKOCTh CEYEHUS MepeceKaeT M0 NapalieIbHbIM MPSMBIM.

e XoJ 3aHATHUUEL.

3ananue 1.
ITpountats ctp. 60-67 yuebuuka (I'eomerpus, 10-11: YyeOnuk 1t oOrieoOpa3oBaTeIbHBIX
yapexxaeHuit: 6a30Bbiii u npodwibHeni ypoBHu/ JI.C. Artanacsa u ap. — M.: IlpocBemnienue,
2007).
3ananue 2 (BapuaHr 1).
Pemmte 3amanus Ne 218-220 Ha cTp. 67 yueOHHKA.
3ananue 2 (BapuaHr 2).
Pemmte 3amanus Ne 221-223 Ha ctp. 67 yueOHHKA.

IIpakTnueckoe 3ausiTue Ne 26
Pemenue 3aJa4 I10 TCMC «HepHCHIII/IKy.]BIpHOCTB HpHMOﬁ U IINIOCKOCTH B IIPOCTPAHCTBEC»

(Ha3BaHME NPAKTHUYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUMBI:

- 03HAaKOMJICHHE C TIOHATHUEM NEPIECHIUKYIAPHOCTH NPSIMON U TIIOCKOCTH B IPOCTPAHCTBE;

- IPHOOpPETEHUE HABBIKOB MO PEHICHHUIO 33/1a4 1Mo TeMe «llepneHIuKyIsipHOCTh TIPSIMON |
IJIOCKOCTH B IIPOCTPAHCTBEY.

e lcTOYHUKM:
I'eomerpus, 10-11: YuebHuk 11 o00meoOpa3oBaTeNbHbIX YUPEKICHUN: 0a30BbI U
npodunbHbid ypoBHU/ JI.C. ATanacsH u ap. — M.: Ilpocsemenue, 2007.

e Teoperuueckue CBeICHUS
[Ipsimast Ha3pIBaeTCS MEPHEHIMKYJISPHOM K IUIOCKOCTH, €CIIU OHA MEPHEHAUKYJISIPHA K
T000M TIPSIMOH, JIeXKAIIEH B TIIOCKOCTH.
['oBopsT Takke, YTO MIOCKOCTH & MEPIEHAUKYIISIPHA K MPSAMOH a.

Ecnu nipsimast a meprieHIuKyJIsIpHa K MJI0CKOCTH ., TO OHA, OYEBHJIHO, ITepece-

KaeT 3Ty IUIOCKOCTh. B camoM nene, ecnu Obl psiMasi a He Tiepecekana Imioc-

KOCTb &, TO OHa JIe’Kajia Obl B 3TOM ITIOCKOCTH WJIH ObLTa OBl MapajuiesibHa eu.

Ho B ToM u B ipyrom ciiydae B MJIOCKOCTH &. UMENHUCH ObI IPSMEBIE, HE TIepIie-

HIUKYJISIPHBIE K NPSAMOW a, HApUMEp MpsIMbIE, MapajulelIbHbIE €d, 4TO He-
| BO3MOJXKHO. 3HAYHT, IPSIMast a IEPECEKAET MIIOCKOCTh .

CBs3b MCKAY MapaJlJICJIbHOCTBIO MPAMBIX U UX NMEPHCHAUKYIIIPHOCTBIO K IINIOCKOCTH.
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1. Ecnu ofgHa u3 ABYX HapajuielbHbIX MPSMBIX MEPHEHAUKYISPHA K IIOCKO-
CTH, TO U ApyTras InpsMas NepIeHIUKyJIIpHa K 3TON IIIOCKOCTH.
2. Ecnu nBe npsiMble NEPIEHIUKYIISIPHBI K MIJIOCKOCTH, TO OHU NapaJuIeIbHbI.

IIpu3HaK nepneHIuKYJIAPHOCTH NPAMOH M IVIOCKOCTH.

|'1 Teopema. Ecnmu npsmas mnepneHAMKYJISpHA K JBYM [EpeCceKarolIMMCs
MPSIMBIM, JISJKAIIUM B OJTHOM TUIOCKOCTH, TO OHA MEPIEHIUKYISIpHA K 3TOM

i IIJTIOCKOCTH.

3ameuanus.

1. Yepes mo0yr0 TOYKY MPOCTPAHCTBA MPOXOJUT IUIOCKOCTb, MEPICHAUKYJISAPHAS K JTaHHOU
MPSIMOM, ¥ IPUTOM €JUHCTBEHHASL.

2. Yepes m00y10 TOUKY MPOCTPAHCTBA MPOXOIUT TpsiMasi, HEPICHIUKYIISIpHAS K JAHHOM TUTOC-
KOCTH, U IPUTOM TOJIBKO OJHA.

3. Ecmu 1Be IIIOCKOCTH MEPIEHANKYIISIPHBI K IPSIMOM, TO OHU TTapaJlIeTIbHbI.
e X0/ 3aHSATUMBI.

3ananue 1.

[Ipountate ctp. 34-38 yueOnmka (I'eomerpust, 10-11: YyeObnuk mns o0meoOpa3oBaTEIbHBIX

yupexxaeHuit: 6a30Bbiii u npodwuibhelii ypoBu/ JI.C. Artanacsa u ap. — M.: IlpocBemnienue,

2007).

3ananue 2 (BapuaHr 1).

Pemnte 3amanmst Ne 116-118 Ha ctp. 38 yueOHuKa.

3ananue 2 (BapuaHr 2).

Pemnte 3amanmst Ne 119-121 na ctp. 39 yueOHuka.

IIpakTnueckoe 3ansitue Ne 27
Pemenue 3amau no reme «lleprneHaukyIsip 1 HAKJIOHHAs

(Ha3BaHME MPAKTUYECKON 3aHSATHITbI)

e [lenb MpakTUYECKON 3aHITUIBI:
- O3HAKOMJICHHUE C MOHATUSIMU NEPIEHANKYJISPA U HAKIIOHHOM;
- MpUOOpETEeHNE HABBIKOB 10 PELICHHIO 3aa4 1o TeMe «[lepneHauKkyisip u HaKIOHHAN.

e TeopeTHYEeCKUE CBEICHUS
HaxknoHHO#i, MpoBeIeHHOI U3 TaHHOW TOYKU K JAHHOM IIOCKOCTH, HAa3bIBAETCS JIFOOOM
OTPE30K, COEAUHAOINNA JAaHHYIO TOYKY C TOUYKOM IUIOCKOCTH, HE SIBJISIIOLLUICS NEPHEHINKYJIIS-
POM K IJIOCKOCTH.

Komnern OTpPE3Ka, nemamnﬁ B INIOCKOCTH, HA3bIBACTCs OCHOBAHHUEM HAKJIOHHOI.
A

\
\B/

o

AB - HakioHHaA.
B - ocHOBaHHWe HAKJIOHHOMU.
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IHepneHAUKYJISIPOM, IPOBEAEHHBIM U3 TAHHOW TOYKHM K JAHHOW IIOCKOCTH, HAa3bIBACTCS
OTPE30K, COSTUHSIONINN TaHHYIO TOYKY C TOYKOH MJIOCKOCTH M JISKAIUM Ha IPSIMOM, TIEPIICH IH-
KYJISIPHOU INIOCKOCTH.

Konen sroro ortpeska, Jiexamuid B IJIOCKOCTH, Ha3bIBAETCS OCHOBAHHMEM IEpIIeH/IU-
KyJsipa.

A

N

.
A y

AC - nepneHIuKymsp.
C - ocHOBaHM€ NEPIIEeHIUKYJISIpa.

PaccrosstHmeM OT TOYKM A0 IJIOCKOCTH HA3bIBAETCS JIMHA NEPIEHAUKYJIApPA, TIPOBEICH-
HOT'0 W3 3TOM TOYKH K IIIOCKOCTH.
OTpe30K, COeNUHSIOUIMI OCHOBAHMS MEPIEHINKYJsApa U HAKIOHHOMW, MPOBEIECHHBIX W3
OJIHOM M TOM K€ TOYKH, HA3bIBAECTCS MPOEKIMEH HAKJIOHHOM.
A

L. 4
A ,

CB - mpoenus HakIoHHON AB Ha 110CKOCTH 0.
Tpeyronbauk ABC npsiMOyronbHbIi.

o Xoj 3aHATHIEL.
3ananue 1.
[Ipountars ctp. 40-44 yueOnuka (I'eometpus, 10-11: YyeOnuk mis oOiieoOpa3zoBaTeNbHBIX
yupexaeHui: 6a3oBelii u npoduibHbiil ypoBuu/ JI.C. ArtanacsH u ap. — M.: Ilpocsemenue,
2007).
3ananue 2 (BapuaHr 1).
Pemmts 3ananus Ne 138-140 na cTp. 44 yueOHuUKa.
3ananue 2 (BapuaHr 2).
Pemts 3ananus Ne 141-143 na ctp. 44 yyeOHuKa.

IpakTn4yeckoe 3ansaTue Ne 28
Pemenue 3aa4 I10 TEMC «Yron MCIKIAY HpHMOﬁ N IINIOCKOCTBIO»

(Ha3BaHME TPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHSITUIBI:

- O3HAKOMJICHHE C MIOHATUEM YTJIa MKy MPSIMOU U TIIIOCKOCTHIO;

- MPUOOpETEeHNE HABBIKOB MO PEUICHHUIO 3334 MO TeMe «YTON MEXIy HpSMON M TIOCKO-
CTBIO».

e TeopeTHYECKHE CBEICHUS
Yraom mexay NpsAMOM M IUIOCKOCTBIO HAa3bIBACTCS YIOJI MEXAY JTOM NPSAMOU U €€
MPOEKIIMEN HA IIOCKOCTD.
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npAmMan

Ecmn npsiMast napannenbna TUIOCKOCTH, 3HAYMUT, YTroJl MEXAY MPSIMON U IJIOCKOCTBIO
paBeH HyJIIO.

Ecnu npsimast neprieHAuKyJIsspHa MIOCKOCTH, €€ MPOeKLKEeN Ha IUIOCKOCTh OKaKETCS TOY-
ka. O4eBUIHO, B 3TOM CIIy4yae yroj MEKIy IPSIMON U INIOCKOCTBIO paBeH 90°.
[Ipsamast nepnenouxynapra TIIOCKOCTH, €CIM OHA NEPIEHIUKYJIpHA TH000H MpsAMOH, nexalnen
B 3TOI1 IJIIOCKOCTH.

e XOJ 3aHSITHUEL
3ananue 1.
[Ipountats ctp. 42-44 yueOnuka (I'eomerpus, 10-11: YueObuuk mis o6meoOpa3zoBaTEIbLHBIX
yupexxaeHuit: 6a30Bbiii u npodunbHelii ypoBHu/ JI.C. Artanacsa u ap. — M.: Ilpocemnienue,
2007).
3ananue 2.
Pemnte 3amanust Ne 163-165 Ha ctp. 47 yueOHuUKa.

IIpakTn4yeckoe 3ansaTue Ne 29
Pemenue 3aJa4q 110 TEMC «HepHeHIII/IKYJ'ISIpHOCTB IUIOCKOCTEH B IIPOCTPAHCTBE»

(Ha3BaHME MPAKTUYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHATUMBI:

- O3HAKOMJIEHUE C MTOHATUEM IEPIICHIUKYIISIPHOCTH IIJIOCKOCTEN B IPOCTPAHCTBE;

- MPUOOPETEHNE HABBIKOB TI0 PEIICHUIO 3a/1a4 110 TeMe «[lepneHanKyIsIpHOCTh TIJIOCKOCTEH B
IIPOCTPAHCTBEY.

e Teopernueckue cBeIeHUA
JIBe mnepecekaromyecs IUIOCKOCTH HAa3bIBAKOTCS MEPIEHAMKYJISPHBIMH, €CIU yToJl
MEXy HUMH PaBEH JIEBSIHOCTA IPaLycaM.
st 0003HaYeHHS MEPIIEHANKYISIPHOCTH MCIIONB3YIOT CUMBOJI BUJIA «L». To ects, ecnu mmoc-

a L
KOCTHU 1‘EII/I HepHeHI[I/IKy.HHpHLI, TO MOXKHO KpaTKO 3armcaTtb ﬁ .
MEQNEHAHKYARDHEE NADCKOCTH

alp

wWww. ol everstvgents.
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Eciu mmockoctu o u ;8 NEPNCHAUKYJISIPHBI, TO MOXHO TaKK€ CKa3aTb, YTO IIJIOCKOCTbH o
NEpNCHAUKYJISIpHA K IINIOCKOCTH nIn IINIIOCKOCTH ﬁ NEpNCHAUKYJISIpPHA K IINIOCKOCTH {I.

[TosTOMy MEpPIEHANKYIApHbIE TIocKocTH & 1 B 4acTO HAa3bIBAIOT B3aMMHO IEPIEHIUKYJISAP-
HBIMH.
B kauecTBe npumepa NEPHEHIUKYIAPHBIX INIOCKOCTEM MOXHO MPUBECTH IUIOCKOCTU CTEHBI U
I10JIa B KOMHATe.
IIpu3Hak neprneHAUKYJISAPHOCTH JABYX IJIOCKOCTENM.
Ecnu ogHa M3 IBYX INIOCKOCTEM NMPOXOAUT 4Yepe3 MPAMYI0, NMEPHEHIUKYISIPHYIO K JPYrou
IUIOCKOCTH, TO 3aJaHHBIE INIOCKOCTU NEPIEHIUKYIIAPHBI.

e X0 3aHITHUUHL.
3aganue 1.
[Tpountare ctp. 47-50 yueOnuka (I'eometpust, 10-11: YdueOHuk mis oOmieoOpa3oBaTeIbHBIX
yupexaeHuil: 6a3oBelii U npoduisHbll ypoBHU/ JI.C. ATtanacsH u ap. — M.: IIpocsermenue,
2007).
3aganue 2.
Pemnte 3amanust Ne 166-168 Ha ctp. 54 yuyeOHuUKa.

IpakTnueckoe 3ansiTue Ne 30
Pemenne 3a/1a4 Ha HAXOKACHUC TJIMH BCKTOPOB

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHATUMBI:
- 03HAaKOMJICHHE C TIOHATHEM JJIMHBI U MOZyJII BEKTODA;
- IpUOOPETEHNE HABBIKOB B HAXOKIEHUH JUIMH BEKTOPOB.

e TeopeTHYeCKHE CBEICHUS
JInvHa HampaBIIEHHOTO OTpPE3Ka OMpEAeAeT YUCIOBOE 3HAUYEHHE BEKTOpA U HAa3bIBACTCS
AJHHOI BeKTOpa Win MoysieM BekTopa AB.

I[J'IH O603H3.‘-ICHI/IH JJIMHBI BCKTOPAa UCIOJB3YOTCA ABC BCPTUKAJIBHBIC IMHUU CJICBA U CIIpaBa
IAB].

&l

Jlauaa BekTopa | | B IPSMOYTOIBHBIX JEKAPTOBBIX KOOPAMHATAX PABHA KBAJPATHOMY

KOPHIO U3 CYMMBI KBaJJpaTOB €ro KOOPIUHAT.

DopMyITBI JUTMHEI BEKTOPA.

Dopmyna OnuHbL BeKMOpPa 0l NJIOCKUX 3a0ay

B cnydae mimockoil 3amauM MOIyJib BEKTOpa = {ax; ay} MOYXHO HaWTH BOCIOJB30-
BaBIIIUCH CIIEAYIOIIeH (HOpMyIIOi:

|§|:\/3x2+3y2
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Dopmyna Onunbl 8eKMopa O NPOCMPAHCMBEHHBIX 3a0ay

B ciry4ae npocTpanCcTBEHHOH 3a1aul MOLYJIb BeKTopa ¢ = {dy ; dy ; dz} MOXHO
HaWTH, BOCIIOIB30BABIINCH CIEAYIOMIEH POpMyIIOii:

4| =~|al+a/+a’

e X0 3aHITHUHL.
3ananue 1.
IIpouutats ctp. 84-89 yuebuuka (I'eomerpust, 10-11: YyeOnuk st oOrieoOpa3oBaTeIbHBIX
yupexaeHuit: 6a3oBelii u npoduibHbiil ypoBuu/ JI.C. ArtanacsH u ap. — M.: Ilpocsemenue,
2007).
3ananue 2.
Pemmts 3amanus Ne 328, 329, 330, 333 na ctp. 90 yueOHHKa.

IpakTnueckoe 3ansitue Ne 31
Pemenue 3aJ1a4d Ha ,ZICﬁCTBHH C BCKTOpaMu

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHATUMIBI:

- O3HAKOMJICHHE C TOHATHEM BEKTOpa M OIlEepalUsMM HaJ BEKTOPAaMHU: CyMMa, Pa3HOCTb,
IIPOU3BENICHNE BEKTOPOB;

- IpUOOPETEHNE HABBIKOB 10 PELICHMIO 33/1a4 Ha JIEHCTBUS C BEKTOPaMHU.

e TeopeTH4YeCKHE CBEICHUS
HanpasnienHblif 0Tpe30ok (WM ynopsAodeHHast apa TOU€K) Ha3bIBACTCSl 6eKMOPOM.

B
AB
3
ﬁ.

BekTop 06619HO 0603HauaeTcsa cumBonoM 45 | rie A — nagano, a B — KoHel HampapJieH-
HOTO OTpe3Ka, TH60 oHO# OykBoii % . Ha uepTerxe BEKTOP H300PAKACTCS CTPEIKOIL,

Hauano BekTOpa Ha3bIBaIOT MOUKOIUL €20 RPUTOHCEHUSL.
Paccrosiare Mexmy HayalioM W KOHIIOM BEKTOpa Ha3bIBaeTCs ero MJIMHOW. /(s o0o3HadeHus
JUTMHBI BEKTOpa (€ro abCOIIOTHOM BEIMUYMHBI) MOJIB3YIOTCSI CUMBOJIOM MOIyJs. Tak |AB‘ U 4]
0003HAYAIOT JUIMHBI COOTBETCTBYOIINX BEKTOPOB.

BekTop ennHUYHOM JUIMHBI HA3BIBAIOT OPHIOM.
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K BekTopam OyzieM OTHOCUTH U TaK Ha3bIBAEMBIN HY/1€60il 6eKMOp, y KOTOPOTO HAYaJlo U
KOHel coBnagaroT. Cyuraercs, 4To HyJEBOM BEKTOP HE MMEET ONPEIECICHHOIO HAIpaBICHUS U
UMeeT JUIMHY paBHYIO HYJO. DTO IMO3BOJSET O0O3HAYaTh HYJEBOW BEKTOP BEIIECTBEHHBIM
gucioM 0 (Hysb).

Bekrtopsl, pacrnonoxeHHble TUO0 HAa OJHOM MpsAMOMN, TMO0 Ha MapajlIeNIbHBIX MPSIMBIX,
Ha3bIBAIOTCS KoJtiuHeapuvimu. HylieBoil BEKTOp CUMTAETCS KOJJIMHEAPHBIM JIFOOOMY BEKTOPY.
Cpenu KOJUIEHHApHBIX BEKTOPOB pa3iMYaroT OJMHAKOBO HAIIpaBJICHHBIE (COHANpABIECHHBIE) U
IIPOTUBOIOJIOKHO HAIIPABICHHBIE BEKTOPBI.

BekTopbl Ha3bIBAIOTCS KOMNIAHAPHBIMU, €CITU OHH JIeXKaT JHUO00 HAa OJHOM IIIOCKOCTH,
1100 Ha MPSAMBIX, NAapaIEJIbHBIX OAHON U TOM K€ INIOCKOCTH.

JIBa BeKTOpa Ha3bIBAIOTCS PAGHBIMU, €CIIA OHU: 1) KOJUIMHEAPHBI; 2) paBHBI MO JJIMHE;
3) OIMHAKOBO HAIIPABJICHBI.
CaencrBue: g nro6oro Bexkropa ¥ w aisa qr000M TOYKK A, CYIIECTBYET, U TIPUTOM

e/IMHCTBEHHas, Touka B Takas, uro A5 =4
Msl He OyzeM pa3nuyarh JIByX PaBHBIX BEKTOPOB, MMEIOIIUX pa3HbIE TOYKU MPUIIOKE-
Husl. Takue BEKTOPbHI Ha3bIBAIOTCS €80000HbIMuU (B OTIINYME OT CKOJIB3ALINX U CBA3aHHBIX BEKTO-
POB, BCTPEYAIOUINXCS B IPYTUX HAYKaXx).
[ToHsiTHE paBeHCTBA BEKTOPOB 001aJaeT CIEAYIOLUIMMU CBOWCTBAMMU:
@ =d (pe(heKCHBHOCTD).
2. W3 Toro,uro =% cenyer ¥ = & (CUMMETPUYHOCTB).

-+

U3 toro, uto =¥ u ¥ =&  cnegyer =7 (tpaHsuTuBHOCTS).
[eiicTBUS HaJ BEKTOpPaMM.
Cymmoint 4+ pyx BeKTOpOB Y Ha3bIBAETCS BEKTOD, I/IMeIomHﬁ HAYaJo B Hayalle BEeKTO-

pa &, a KOHel — B KOHIIE BEKTOpA ¥ , TIPU YCIIOBHH, UTO BEKTOP npunomeH K KOHITy BeKTOpa 2

B cooTrBercTBUM C OmnpeneneHueM ciaaraeMsle Fy by ux cymma d+k 00pa3yloT TPEyroJibHUK.
[TosTOMy aHHOE MPABUJIIO CIOKEHUS JIBYX BEKTOPOB HA3bIBAIOT «IIPABUJIOM TPEYTOJILHUKAY.
Omneparusi CJI0’)KEHUSI BEKTOPOB 00J1a/1a€T CBOMCTBAMH:

-+

1. d+b=b+d (xommyratuBHOCTB);

(c’f+5)+r: = E:?+(5+E)

2. , (2CCOITMaTUBHOCTH);

3. @+0=4 g moGoro Bexropa € (0coGast posib HyJIEBOrO BEKTOPA);

4. JUIL K&KIOTO BeKTopa & CyIIecTBYeT NPOTHBONONOXKHBIA eMy BEKTOp “1, Takoi, 4To
@+ =" (s momyuenns “1 J0CTATOYHO TOMEHSITh MECTAMHI HAYANO U KOHEI[ BeKTopa 2 ).

-d
Bexkrop, HpOTI/IBOHOJIO)KHBII/I BEKTOPY d | 0603HAUAIOT (-2) .

Pa3sHocTblo 2 F BEKTOpPOB dy b Ha3bIBAETCSI CYMMa BEKTOpa ¢y BEKTOpA, IPOTUBOIIO-

P d-h=d+ (—5 )
JI0KHOTO BEKTOPY * , T.€. .
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Pasmocts ¢~ ¥ monyuaercs w3 Bektopa € CIBHIOM €ro Hauama B KOHELl BEKTOpa ¥ , mpu
YCIIOBHH, UTO BEKTOPHI 4 1 5 imeror obimee Hawano (puc.3). OueBuano, uro °~ ¢~ %F (-a)=0
JUTs1 JTFOOOTO BEKTOpa .

3ameuanue: CyIecTBYeT elle 0JHO IIPABUIIO CIIOKEHHS BEKTOPOB, HA3BIBAEMOE «IIPABH-

JIOM TapaiIeIorpaMMa»: BEKTOpsl 4 u ¥ mpukmageiBatorcs x obmemy Hadany O, W Ha HHX
ctpoutcs mapannenorpamm. Cymmoii &+ ¥ Gyner Bexrop o PacroJIOKEHHBI HA AMArOHAIN

napamienorpamma. Pasnocteio ¢~ % 3neck Gymer Bextop £ pacmonoxkenHsii Ha BTOpOIA
JMaroHaJu.

0 0
b E b B

BeKTOpHa}I anre6pa HMECT ACJI0 C I[ByMSI TUIIAMHU BCJIIMYHH. BeKTOpaMI/I U uuciaamMu. Yucia

O6I>I‘IHO HA3bIBAKOT CKAIAPHbBIMU éeludUHamu NI CKANApamu.

-+

Ipouseedenuem *3 gexmopa ¥ na eemyecmeennoe uucno ). (Ckansp) Ha3EIBaeTCA BEKTOP 7
-+ _ ?I‘ ) -+ - . . .
TakoM, 4to 1) |b| P |ﬂ|, 2) Bextop ¥ xommmmeapen Bextopy ?; 3) BekTopsl 2 u ¥ nmeror
OJIMHAKOBOE (MMPOTHBOTOJIOXKHOE) HampasiaeHue eciu A > 0 (A <0).

CRaJIﬂprIM MPOU3BECACHUEM NBYX HCHYJICBBIX BEKTOPOB M HA3BIBACTCA YHCIIO,
PaBHOC MPOU3BCACHUIO JJIMH 3TUX BCKTOPOB Ha KOCUHYC YyTIJIa MCXKJIY HUMU:

ab=a-b= (a,b) = |a||b|cos (a.b)

e X0/ 3aHATUMBIL.
3ananue 1.
[Ipountate ctp. 87-89 yueOnmka (I'eomerpmsi, 10-11: YuyeObuuk mnsa o0meoOpa3oBaTEIbHBIX
yupexxaeHuit: 6a30Bbiii u npodwuibhelii ypoBHu/ JI.C. Artanacsa u ap. — M.: IlpocBemnienue,
2007).
3ananue 2.
Pemnte 3amanust Ne 344-346 na ctp. 91 yuyeOHuKa.

IpakTnueckoe 3ansitue Ne 32
Pemenue 3a1a4 Ha pa3iokKeHHE BEKTOPOB

(Ha3BaHME MPAKTHYECKOTO 3aHSTHS)

e [lenb MpakTUYECKOUN 3aHITUMIBI:
- O3HAKOMJICHHE C MIOHATHEM Pa3JIOKEHUSI BEKTOpA N0 KOMIIOHEHTAaM;
- IPUOOpPETEHNE HABBIKOB 10 PEIICHHIO 33/1a4 Ha Pa3Io’KEHUE BEKTOPOB.

e lcTOYHUKM:
I'eomerpus, 10-11: VYueObHuk 11 001eo0pa3oBaTENbHbIX YUPEKICHUN: 0a30BbI U
npodmisHbid ypoBHU/ JI.C. AtanacsH u np. — M.: I[Ipocemmenue, 2007.

L4 TeOpeTI/I‘ICCKI/Ie CBCICHHUA

JIist IByX KOJUTMHEApHBIX BEKTOPOB @ M U Bcerma mMeer Mecto coortHomenue: & = kb, rae k -
HEKOTOPOE HEHYJIEBOE YUCIIO.
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Eciu BBECTH B PacCMOTPEHME EAMHUYHBIA BekTOp (Mim opT) 40, 1JMHA KOTOPOTrO PaBHA €JIM-
ane: |20 = 1y KOTOpBIM KOJUIMHEAPEH BEKTOPY @, TO TOCJIEIHUNA MOXHO MpPEICTaBUTh B
BUJIE: a = |ﬁ| L an

IIpon3BONILHBII BEKTOP € MOXKHO IIPEJICTABUTH B BUje: € = MG + nb, rage m, n - npou3BoIBHBIE
4ycIIa, a Tpoiika BeKTOpoB &, bu € kommnanapHa (puc. 1).

Puc. 1

Ipencrapnenne ¢ = Ma + nb naspiaercs pasiokennemM BekTOpa C 110 KOMIOHeHTaM & u b,
Ecmm BCKTOPLbI au b HC KOJIUIMHCAPHEI, TO HpI/IBe)IeI_-IHOG IpeaACTaBJICHUC CJII/IHCTBCHH_O.
JI1s1 Tpex MOMapHO HEKOJUTMHEAPHBIX BEKTOPOB @, b 1 € u npousBonbHOTO BekTopa d cymiecTBy-

eT eMHCTBeHHOe pasioxkenne:d = Ma +nb + pe

e X0 3aHITHUHL.
3ananue 1.
IIpountats ctp. 94-95 yuebuuka (I'eomerpust, 10-11: YyeOnuk st oOrieoOpa3zoBaTeIbHBIX
yupexaeHuit: 6a3oBelii u npoduibHbiil ypoBuu/ JI.C. ArtanacsH u ap. — M.: Ilpocseenue,
2007).
3ananue 2.
Pemts 3ananus Ne 355-368 Ha cTp. 95 yueOHuKa.

IpakTnueckoe 3ansiTue Ne 33
CooTHomIeHUsI MKy PaAMaHHOM U TPalyCHOM ME€paMH YIJIOB

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHATUMBI:

- O3HAKOMJICHHME C TOHATHAMM PaJIUaHHOMN U TPaLyCHOU Mep YIJIOB;

- IPHOOpETEeHNE HABBIKOB B BBIYMCIICHUN COOTHOILICHUH MEX]ly paJluaHHON U IrpadyCHON Me-
paMu yTIIoB.

e HcTOYHUKM:
Anrebpa u Havyasia aHayim3a: YueOHuk s 10-11 kmaccoB 001eo0pa3oBaTeNbHBIX YUPEKIe-
uuit/ LA, AnumoB u 1p. — M.: [Ipocsemenue, 2004.

e Teoperuueckue cBeCHUs
I'padycnas mepa. 3pnech enuHUIEH U3MEPEHUS sIBIIsETCS epadyc (0003HaYeHHe ° ) — 3TO MOBO-
pot nmyda Ha 1 /360 gacTe ogHOTO MOTHOTO 000poTa. TakuM 006pazoM, MOTHBIH 000POT JTyUa pa-
BeH 360°. OnuH rpaxyc coctouT u3 60 munym (ux o003HaYeHHE ‘ ); OJHA MHUHYTa — COOTBET-
cTBeHHO U3 60 cexyno (o0o3HayaroTCs ).

Paouannaa mepa. Kax Mpl 3HaeM W3 INIAHUMETPUH, JUIMHA TyTH [, paguyC 7 U COOTBETCTBY-
IOH_[I/Iﬁ HeHTpaHBHI—:Iﬁ erJ'I ¥ CBSA3aHbI COOTHOIIIECHUEM:
o=1/r.

Ota QopMmyna JEKUT B OCHOBE OINpENIENCHUs pPaJUaHHOM Mepbl H3MepeHus yrioB. Tak,
eciu [=r, To <=1, ¥ MBI TOBOPUM, YTO yroJl Cf paBeH | paguaHy, 4To 0003HAYaeTCs:
. =1 pao. Takum o0pa3om, Mbl UMEEM CIEIYIOLIEe ONpPeACICHUE PaJUaHHON Mepbl U3MEPEHMSL:
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Paouan ecmv yenmpanvuoui yeon, y komopoeo onuna oyeu u paouyc pasuol (AmB =AQ0, puc.1).
Urak, paduannas mepa uzmepenus yeia ecmsv omHOUleHue ONUHbL 0yeu, NPOBEOeHHOU NpPou3-

BOILHBIM PAOUYCOM U 3AKTIOUEHHOU MENHCOY COPOHAMU IMO20 Yena, K paouycy oy2u.
A

F

Puc. 1

Crnenys atoit popmyne, 1muHy oKpyx)HOCTH C U €€ paanyC 7 MOXKHO BBIPA3UTh CIEAYIOLUIIM
o0Opazom:

2n=C/r.

Taxk, mostHBIH 000pOT, paBHBI 360° B TpalyCHOM H3MEPEHUH, COOTBETCTBYET 27T B PaJIMAHHOM
u3Mmepenun. OTKya Mbl IOJy4YaeM 3HAU€HHE OJIHOTO pajfaHa:
260°
1 pag = ———= 57°, 2958 57°17°457 .
2T

O6partHo,
27
19= ———= 0.017453 pag .
360°

[Tone3HO MOMHUTH CIIEAYIONIYIO CPABHUTEIBHYIO Ta0IUIly 3HAaUeHUH Haubosee 4acTo BCTpe-
YaIOLIUXCS YIJIOB B TPajycax U pajilaHax:

Yrnw E rpamycaz 3607 1807 a0- &0 457 a0°

YN E pagHadax A7 T T2 A T/ TG

e  XOJ 3aHATUMBI.
3ananue 1.
[Ipountare maparpad 21 ydyeOHuka (AnreOpa m Havayna aHanuza: YueOHuk ansa 10-11 xmaccoB
obmeoOpazoBarenbHBIX yupexaeauii/ LI.A. AmumoB u np. — M.: [IpocBemenue, 2004).
3amanue 2.
Pemnte 3amanust Ne 407, 408, 410 na ctp. 118 yueOHuka.

IIpakTnueckoe 3ausTue Ne 34
[IpeoOpa3zoBaHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXK/ISCTB

(Ha3BaHME NPAKTHUYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUMBI:
- 03HAaKOMJICHHE C TIOHATHEM TPUTOHOMETPUUYECKUX TOKIECTB;
- MPUOOPETEHNE HABBIKOB I10 TIPEOOPA30BAHUIO0 OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIIECTB.
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e TeopeTH4YeCKHUE CBEICHUS
TpuroHoMeTrpuyeckue TOXKIAECTBA - MATEMATHYCCKUE BBIPAKEHHUS JJI1 TPUTOHOMETPH-
yeckux (YHKIHNA, KOTOPHIE BBIMOIHSAIOTCS MPU BCEX 3HAYCHHUSIX apryMeHTa (u3 oOmiei obsiactu
onpeseacHus ).
OCHOBHBIE TPUTOHOMETPHYECKHE TOMKAECTBA:

sin “a@+coost a=1,
tgo -ctgoe =1, w=anfl, ne Z,
l+tgfa =1 cos* @, @=m/2+m, nel,
l+etgia=1fsdn*a, a=m nel

e XoJ 3aHATUUEL.
3amanmue 1.

[Ipountate maparpadsr 25, 26 yueOHuKa (Anrebpa w Hauvana aHanmuza: YuyeOHuk mms 10-11

KJ1accoB 001eo0pazoBaTenbHbIX yupexkaenuit/ I1I.A. Anmumos u np. — M.: IIpocemienue, 2004).
3amanue 2.

Pemmts 3amanus Ne 456-458 Ha ctp. 135-136 yueOHuka.

IpakTnueckoe 3ansitue Ne 35
DOopMyJIbl IPUBEICHUS

(Ha3BaHME NPAKTHYECKOW 3aHATHIBI)

e [lenp MpakTUYECKON 3aHATUMBI:
- O3HaKOMJIeHHE ¢ (OpMyJIaMU IPUBEICHUS;
- MPUOOPETEHNE HABBIKOB 10 MCTIOIH30BAHUIO ()OPMYIT TPHBEICHUS.

e llcTOYHUKMU:

Anrebpa u Havyasia aHaym3a: YueOHuk s 10-11 kmaccoB 001eo0pa3oBaTeNbHBIX YUPEKIe-
uuit/ LA, AnumoB u 1p. — M.: [Ipocsemenue, 2004.

e TeopeTHyeckue CBEICHUS

®opMyJibl NPHUBeEAEHUS [IPEIHA3HAYEHBI JUISI TOrO, YTOOBI MPHUBECTH TPUTOHOMETPUUECKYIO
(GYHKIUIO TIPOU3BOJBHOTO yIiia K TPUTOHOMETPHUYECKON (YHKIIMM HAaWMEHBIIEr0 W3 YIJIOB.

Fi sin 8 cos A tg 8 cig 8
T2+ Con oY — gin o —cigl —fga
THa —sin & —cos & g cigd
3mi24a —Cos & Sin & —cige —fga
2+ sin & cos & g cig
- —sin & Cos & —igd —clgd
o Cos sin & cig tga
T—-& sif & —Cos & —ig& —cigd
dnfl=a —cos & —sin o cigd g
2— —sin & COS & —igd —cigd

o Xoj 3aHATHIEL.
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3amanmne 1.

[Ipountate maparpad 31 ydyeOHuka (AnreOpa m Havasna aHanuza: YueOHuk maiusa 10-11 kmaccoB
obmeoOpaszoBarenbHbIX yupexaenuii/ LI.A. Anmumos u np. — M.: [IpocBenienue, 2004).
3amanue 2.

Pemmts 3ananus Ne 524-526 na ctp. 157 yueOHuKa.

IIpakTn4yeckoe 3ansaTue Ne 36
DopMYyJIbI CIIOKEHUS

(Ha3BaHME NPAKTHYECKON 3aHATHIbI)

e [lenp mpakTUYECKOMN 3aHSITUMBI:
- O3HaKOMJIEHHE ¢ (POpMYJIaMU CIIOKEHHUS,;
- MPUOOPETEHNE HABBIKOB 10 MCIIOIH30BAHUIO (POPMYIT CIIOKECHHUS.

e Teoperuueckue cBeIeHUS
sinI:-::r+ =zin & cos S+ cosasin I,

8)
£in [::E— ,5:1: st ¥ cos J—rcos &sin 5,
Iy

cos(ﬁ&+ =cosccos J—sin &sin S,
cos[ﬂf - ,5:1 =cosacos §+sih asin 8,
iga+igd tga—igh
igla+ g)=——— gla- f)l=——"—
l—fgm tg8 1+igo tg8

e X0/ 3aHATUMUBIL.
3ananue 1.
[Ipountate maparpad 28 yuyeOHuka (AnreOpa m Havasna aHanuza: YueOHuk maius 10-11 xmaccoB
obmmeoOpa3zoBatenbHbIX yupesxxaenuid/ III.A. Anmumos u ap. — M.: IlpocBenienue, 2004).
3amanue 2.

Pemmte 3ananus Ne 481-484 Ha ctp. 144-145 yyeOnuka.

IIpakTn4yeckoe 3ansaTue Ne 37
®opmyIbl IBOMHOIO yria

(Ha3BaHME NPAKTHYECKON 3aHATHIbI)

e [lenp mpakTUYECKOMN 3aHSITUIBI:
- O3HaKOMJIeHHE ¢ (OpMyJIaMU ABOWHOTO YIJIa;
- MPUOOPETEHNE HABBIKOB 10 HCIIOIH30BAaHHUIO (POPMYIT ABOWHOTO YIJIa.

e TeopeTHyeckue CBEICHUS
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SIN 2 =28IN X COS &

2 2

COS2¢r =Ccos & —sIn“ d
cos2a =2costa—1

cos2a =1-2sin o

lga= %g(;f
l-tg°x
cigla—1

lg2o="2_~ _

<& ctga

e X0/ 3aHSATUMBI.
3ananue 1.
[Ipountate maparpad 29 yuyeOHuka (Anredpa m Havayna aHanuza: YueOHuk s 10-11 kmaccoB
obmeoOpazoBarenbHbIX yupexaeauii/ LI.A. AnmumoB u np. — M.: [IpocBemienue, 2004).
3amanue 2 (BapuanT 1).
Pemmts 3amanus Ne 498 (1,3), 499 (1,3,5), 500 (1,3)-502 (1,3), 503 (1) na ctp. 148-149 y4yeOnu-
Ka.
3ananue 2 (BapuaHr 2).
Pemnte 3amanus Ne 498 (2,4), 499 (2,4,6), 500 (2,4)-502 (2,4), 503 (2) Ha ctp. 144-145 y4yeOHM -
Ka.

IIpakTn4yeckoe 3ansaTue Ne 38
®opmyJibl IOJIOBUHHOIO yTJIa

(Ha3BaHME NPAKTHUYECKON 3aHATHIbI)

e [lenb MpakTUYECKOI 3aHATUIBI:
- O3HaKOMJIEHHE ¢ (OpMYyJIaMU IOJIOBUHHOI'O yIJIa;
- IPUOOPETEHNE HABBIKOB 10 MCIIOIH30BAHHUIO ()OPMYIT IOJOBHHHOTO yTJIa.

L4 TeOpeTI/I‘IeCKI/IC CBCACHUA

oo l—cosa & 14+cosa
sitl —:i,.ll— cos—:iJ—
2 2 2 2
& l—-cosg s o l-cos o
2 l4cosg 1+4cosa Tl

o 14+cosa sl & l4+cosa
clg—=1% = =
2 l-cosa  l—cosa Sl &

e X0/ 3aHATHUUEL.
3amanue 1.
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[IpountaTs maparpad 30 yyeOnuka (AnreOpa u Havyana aHanusza: Y4yeOnuk ans 10-11 kimaccoB
o0meobpaszoBarenbHbIX yupexaenuii/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).

3aganue 2 (Bapuaut 1).

Pemmrs 3aganust Ne 513 (1,3), 514 (1,3), 515 (1,3), 517 (1,3), 518 (1,3,5) Ha ctp. 152-153 yueb-
HUKA.

3amanue 2 (BapuaHT 2).

Pemuts 3amanus Ne 513 (2,4), 514 (2,4), 515 (2,4), 517 (2,4), 518 (2,4,6) Ha ctp. 152-153 yue6-
HUKA.

IIpakTnueckoe 3ansitue Ne 39
CHHYC ¥ KOCUHYC CYMMBI U Pa3HOCTH

(Ha3BaHME MIPAKTUYECKON 3aHATHITbI)

e [lenp MpakTUYECKON 3aHITUIBI:
- O3HaKOMJICHHE ¢ (hOpMYJIaMU CUHYCa U KOCHHYCa CYMMBI U Pa3HOCTH;
- MPUOOPETEHNE HABBIKOB TI0 HAXOXK/ICHUIO CHHYCA U KOCUHYCa CyMMBI M PA3HOCTH.

e Teoperuueckue CBeICHUS
sl @t S =san @-cos Stcosa-smn 8

cosigt M =cos@ cos AFam &5 8

tgatis
fotae g fBATEl
1Figq ig8
tg ctghSF1
stglet Ay SRE EOTL

cio T eig§

e X0/ 3aHATUMBI.
3ananue 1.
[Ipountate maparpad 32 ydyeOHuka (AnreOpa m Havayia aHanuza: YueOHuk maisa 10-11 xkmaccoB
obmeoOpazoBarenbHbIX yupexaeauii/ LI.A. AnmumoB u np. — M.: [IpocBemienue, 2004).
3amanue 2 (Bapuant 1).
Pemmts 3amanus Ne 537 (1,3), 538 (1,3,5), 539 (1,3), 540 (1) Ha ctp. 161 yyeOHuka.
3amanue 2 (BapuaHT 2).
Pemmts 3amanus Ne 537 (2,4), 538 (2,4,6), 539 (2,4), 540 (2) Ha ctp. 161 yyeOHuka.

IpakTnueckoe 3ansiTue Ne 40
Brruncnenue apkcunyca, apkKOCHHYCa, apKTAHT'€HCA YHCIIA

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUIBI:
- 03HAaKOMJICHHE C TIOHATHUSAMHU apKCUHYCa, apKKOCUHYCA, apKTaHT'€HCa YHCTIa;
- IPUOOPETEHNE HABBIKOB 110 BRIYUCIICHUIO apPKCUHYCA, apKKOCHHYCA, ApKTaHTeHCA YHCIIA.

e TeopeTH4YeCKHUe CBEICHUS

ADPKKOCUHYCOM uucia m (arccos m), |m|{1 , Ha3pIBAIOT yTOJ (¥ U3 MPOMEXYTKA [O;Tr], CHHYC
KOTOPOT'0 PaBEH YUCIY /M.

e cos(arccos m)=m, lnl<1 ;
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o arccos(costy)=tx, v [O;ﬂ‘] .

ApkcuHycoM uucna m (arcsin m), <1 , Ha3pIBAIOT yroJa (¥ U3 MPOMEXYTKa [—2:rr;2rr] , KOCHHYC
KOTOPOT'O paBEH YUCITY 7.

o sin(arcsin m)=m, Iml<1 ;

o arcsin(sinty)=ix, (vic —2:r;21r].
ADpKKOTaHTeHCcOM uucna m (arcctg  m), mER, Ha3bIBalOT Yroia (&t U3 MPOMEXKYTKa (O;ﬂ‘} ,

KOTaHTeC KOTOPOTO PAaBEH YHCILY 1.
e ctg(arcctg m)=m, meR;

o arcctg(ctgty)=t¥, (v O;Tr} )

ApKTaHreHcoM yuciia m (arcsin m), mR, Ha3pIBAIOT yToJ £ U3 MPOMEKYTKA (—2Ir;21'r] ,_TAHTE€HC
KOTOPOT'O PABEH YMCILY 7.

o tg(arctg my=m, meR,;

o arctg(tglt)=0y, (v —2:r;2rr] )
CooTHOIIEHHUS 00PATHBIX TPUTOHOMETPHYECKUX (PYHKIIUIA

e arcsin mtarccos m=27 , lm <1
e arctg mtarcctg m=2w , m<R
CBoiicTBa 00paTHBIX TPHTOHOMETPHYECKUX (PYHKIIMI
e (GyHKUUS arcsin m HEUETHAs, IOATOMY arcsin (-m) = - arcsin m;
bYHKUUS arccos m HU YeTHas, HU HE4YeTHasl, T03ToMy arccos(—m)=T—arccos m ;
byHKIMS arctg m HeYETHAs, IOITOMY arctg (-m) = - arctg m;
byHKUUS arcctg m HU YeTHasA, HU He4eTHasl, Io3ToMy arcctg(—m)=T—arcctg m.
e XOI 3aHSITHUEL
Samanue 1.
[Tpountare maparpadsr 33, 34, 35 yuebuuka (AnreOpa u Havana ananuza: YueOHuk s 10-11
KJIaccoB 001e00pazoBaTenbHbIX yupexkaeauit/ I1.A. Amumos u np. — M.: [Ipocsemenne, 2004).
3ananue 2 (BapuaHr 1).
Pemnte 3amanmst Ne 586 (1,3), 587 (1,3), 588 (1) na ctp. 174-175 ydeOHuxka.
3ananue 2 (BapuaHr 2).
Pemnte 3amanust Ne 586 (2,4), 587 (2,4), 588 (2) na ctp. 174-175 ydeOHuxka.
3ananue 3 (Bapuant 1).
Pemnte 3amanmst Ne 568 (1,3), 569 (1), 570 (1), 571 (1) na ctp. 168-169 yueOHuka.
3ananue 3 (Bapuaur 2).
Pemnte 3amanust Ne 568 (2,4), 569 (2), 570 (2), 571 (2) na ctp. 168-169 yuyeOHuka.
3ananue 4 (BapuaHr 1).
Pemnte 3amanust Ne 608 (1), 610 (1) Ha ctp. 180 yueOHUKA.
3ananue 4 (Bapuaut 1).
Pemnte 3amanust Ne 608 (2), 610 (2) Ha ctp. 180 yueOHUKA.

IIpakTnyeckoe 3ansitue Ne 41
VYpaBHeHue sin X = a

(Ha3BaHME MPAKTHYECKON 3aHSATHITbI)

e [lenb MpakTUYECKON 3aHITUMBI:
- 03HAaKOMJICHHE C ypaBHEHHUEM Sin X = 4;
- MPUOOPETEHNE HaBBIKOB TI0 PEIICHUIO YpaBHEHUH BUA Sin X = 4.

e TeopeTH4yecKHe CBEICHUS
Ilpocmeiimiumu mpuzonomempudecKumMu ypagHeHuAMU Ha3bIBAIOT YPABHEHUS BUJIA:
sinx =a, cosx=a, tgx=a, ctgx =a,
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I7ie @ — MNPOU3BOJIBLHOE YUCIIO.
Pemenne ypaBHeHusi sinx =a

OO0brunas Gopma

n .
x=(-1) arcsina+m,nez
3aIllUCU PCIICHUA

Bonee ynobras Gopma | 1 = ATesin & + 2an,ne 2,

3aIMCH pEIICHHUs X, = —aresin a+ n+ 2an, ne Z

OrpannueHus
Ha YUCIIO a

ag[-11]
B cnyuae, korga ,
YpPaBHEHHUE PEILIEHUN HE UMEET

I'paduueckoe 000CHOBaHME PEIICHUsI YPABHEHUSI Sin X = a TMPEJCTaBICHO Ha PUCYHKE 1.
Y

Puc. 1

YacTHble ciyyan peleHns ypaBHEeHHH sin X = a

YpaBHeHue Pemenue
. e
sinx=-1 x=—5+2m’1,HEZ
T
n=—-—+2imn,nez,
3
Smxy =——-
4n
,=—+2mn,nez
3
!
n=——+2imn,nez,
i 1 4
!
2 =—+2lm,nes
4
T
n=—-—+2Imn,nez,
i 1 6
Smx =—— T
I,=—+2m,nes
6
sinx=0 =T, HE L




I1=E+2TLF’I,HEZ,
. 1 6
Sl Y = — su
L,=—+2lm,nes
6
:::1=E+2:|m,nef,
. 1 4
smsz NS
2 L=—+2lm,nes
4
x1=§+2m,n 2,
SInx =—
27
I,=—+2an,ne =
3
]
sinx=1 x=5+21m,rzeZ

e X0 3aHSITHUHL.
3ananue 1.
[IpountaTs maparpad 34 yyeOnuka (Anredpa u Havyana aHanusza: YuyeOnuk ans 10-11 kimaccoB
o0meobpaszoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).
3ananue 2 (BapuaHr 1).
Pemnte 3amanust Ne 590 (1,3), 591 (1,3) na ctp. 175 yueObHukKa.
3ananue 2 (BapuaHrt 2).
Pemnte 3amanust Ne 590 (2), 591 (2,4,6) na ctp. 175 yueOHuKa.

IIpakTnueckoe 3ansitue Ne 42
VYpaBHeHHE COS X = a

(Ha3BaHME NPAKTHYECKOW 3aHATHIBI)

e [lesb MpakTUYECKOMN 3aHSATUMBI:
- 03HAKOMJICHHE C YPaBHEHUEM COS X = &
- IpUOOpPETEHNE HABBIKOB 10 PELICHUIO YPaBHEHHH BHJIa COS X = 4.

e TeopeTHyeckue CBEICHUS
Pemienue ypaBHeHHs COS X =a

OObrunas Gopma
3aIKCH PEIICHHS

r=tarccos g+ 2mne Z

Bonee ynobuas gopma | X1 = Areeos ¢+ 2an,ne s,

3aIHCH PeIICHNA x,=—areeosa+2an,ne 2

a g[-11]

B ciyuae, korga ,
YpPaBHEHUE PEUICHUN HE UMEET

OrpanndeHus
Ha YHCTIO a
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['padrueckoe 000CHOBaHME PEUICHUSI YPABHEHUSI COS X = a TPEACTaBJICHO Ha PUCYHKE 2.
Y

Puc. 2

YacTHble c1ydan pelIeHs] YpaBHEHUM C€OS X = a

YpaBHeHue Pemenne
cosx=—1 X=mn+2m,ne s
;n
I1=?+2?F'IJ’IEE,
COSX=—— -
2 Xy,=——+2m,nes
6
31
n=—+2mw,nez,
1 4
cosxz—T 3
I
2 X,=—-—+2m,nes
4
2n
n=—+2m,nez,
1 3
COSY = —— n
Y,=—-—+2mn,nez
3
o
cosx =0 JC=E+?[.F’I,F’IEZ
!
n=—+2imn,nez,
1 3
COSX = —
2

n
x2=—5+2m,neﬁ




I
XN=—+2imn,nez,
1 4
!
2 X,=——+2m,nez
4
I
I1=E+2TLF’I,I’IEE,
COSX=——
!
X,=—-—+2m,neZ
6
cosx=1 r=2m,ne =

e X0/ 3aHATUMUBI.
Samanue 1.
[IpountaTs maparpad 33 ydyeOnuka (AnreOpa u Havyana ananusza: YuyeOnuk ans 10-11 kimaccoB
obmeobpazoBarenbHbIX yupexaenuid/ [L.A. Anmumos u ap. — M.: [IpocBemenue, 2004).
3ananue 2 (BapuaHr 1).
Pemute 3amanust Ne 571 (1,3), 572 (1), 573 (1,3) Ha cTp. 169 yueOHuKa.
3ananue 2 (BapuaHr 2).
Pemnte 3amanust Ne 571 (2), 572 (2), 573 (2,4,6) Ha cTp. 169 yueOHuKa.

IIpakTnueckoe 3ansiTue Ne 43
YpaBHeHuUE tg X = a

(Ha3BaHME MPAKTHYECKON 3aHSATHITbI)

e [lenp mpakTUYECKOMN 3aHSITUMBI:
- O3HAKOMJICHHE C YpaBHEHUEM tg X = a;
- IpUOOpETEeHNE HAaBBIKOB 10 PEIICHUIO YpaBHEHHM BUIa tg x = a.

e TeopeTHyeckue CBEICHUS
Pemienue ypaBHenuss tgx =a

OO0brunas Gopma

x=arctgq + W, HEZ
3aIIMCH peLIeHUs

Bostee yaobmas bopma | *1 = aretg a+2an,ne 7,

3aMuCu peIICHIUS x,=arctg a+a+ 2w, ne 2
OrpanuueHus .
OrpaHuueHuii HET
Ha YHCIO0 d

I'paduueckoe 000CHOBaHME PELICHUs YPaBHEHUS tg X =a NPEACTaBICHO Ha PUCYHKE 3.
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OCE
TaHreHCoB

Puc. 3

YacTHble ciiydad pelieHus ypaBHEHUM tg X =a

YpaBHeHue Pemenne
x1=—g+2:lm,ne£,
te x=— /3
gx=—+3 -
x2=?+2:lm,neﬁ
x1=—g+2:lm,neﬁ,
tgx=-1 -
ry=—+2m,ne s
4
x=—E+2m‘z ne .z
t 1 1 6 » »
Ei=—-—F
51
V3 I2=E+2TE‘I,HEE

tgx=0

I=mnne s

Il
x1=g+2m,n52,

1
tgx=—F
Tn
3 x2=E+2m,nEE’
x1=§+2m1,n53,
tgx=1
&8 57
x2=T+2:rm,rz =
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T
X=—+2m,nez,

tgx=»\/§ ?I

8
x2=?+21m,n52'

e XOI 3aHSITHUEL
3ananue 1.
[Ipountate maparpad 35 ydyeOHuka (AnreOpa m Havayna aHanusa: YueOHuk mausa 10-11 xmaccoB
obmeoOpazoBarenbHBIX yupexaeauii/ [I.A. AmumoB u np. — M.: [IpocBemenue, 2004).
3amanue 2 (BapuanT 1).
Pemnte 3amanust Ne 610 (3,5), 611 (1,3) na ctp. 180 yueOHuUKa.
3amanue 2 (BapuaHT 2).
Pemute 3amanust Ne 610 (4,6), 611 (2), 612 (1) na ctp. 180 yueOHuka.

IIpakTnyeckoe 3ansaitue Ne 44
Pemenne ypaBHeHUH, CBOIAIIMXCS K KBaAPATHBIM

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKOUN 3aHITUMBIL:
- 03HAaKOMJICHHE C YPAaBHEHUSIMU, CBOJSUIMMHUCS K KBaJPaTHBIM;
- pelieHue ypaBHEHHH, CBOJIAIIMXCS K KBAPATHBIM.

e TeopeTHyeckHue CBEICHUS
CymecTByeT psl YypaBHEHMH, KOTOpbBIE YyHaeTcsi pELIUTh IpU I[OMOILU CBejAe-
HMA UX K KBQJIDATHBIM YPaBHEHUSIM.
K takum ypaBHEHHSAM, B YaCTHOCTH, OTHOCSITCSl YPaBHEHUS CIAEAYIOIUX TUIIOB!

TpéxuneHnHble ypaBHEHUS

VYpaBHeHuUs 4-0l1 CTENEHH, JIEBAsi YACTh KOTOPBIX paBHA IPOU3BEIEHUIO YETBIPEX

MOCJIeI0BATENbHBIX YWICHOB apU(PMETUUECKON porpeccuu

BosBparHble (cuMMeTpUYHbIEe) ypaBHEHHUs 3-€il cTeneHn

Bo3zBpatHbie (CUMMETpUYHbIE) YpaBHEHUSI 4-01 CTEIEHU

OO6o011eHHbIe BO3BpATHBIE YpaBHEHUS 4-01 CTETICHHU.
3ameuanue. YpaBHeHHUs], HOCsIIME Ha3BaHNE « BUKBaJapaTHbIe ypaBHEHHUs», OTHOCSTCS K TUILY
«TpexuieHHbICe ypABHECHHS.
Vpasrenue Buja ax’ + bx® + ¢ = 0, Ha3bIBaeTCs OMKBAIPATHBIM.
Takoe ypaBHEHHE PELIAIOT, CBOJS €r0 K KBaJI[paTHOMY.
Jljig 3TOrO KBajapar nepeMeHHON X 0003Ha4yaroT Ipyroil OYKBOW M TOBOPAT, YTO BBOJAT HOBYIO
nepeMeHHy1o. Torna kBaapaThl IEPEMEHHOM X 3aMEHSIOT HOBOM NIEPEMEHHOM U MOTYy4aroT KBaJl -
paTHOE ypaBHEHHE OTHOCHUTEIIBHO HOBOW MEpEeMEHHOM. PemaroT ero, Haxos 3HAYE€HHWE HOBOU
nepemeHHo. Ilocne 3Toro Bo3BpamaroTcs K 3aaHHON NIEPEMEHHOM, IPEIOCTABIIASA 110 OYepeu
€e KBaJpaTy HAWJCHHBIX 3HAYCHMU. 13 mosydeHHBIX ypaBHEHUN HAXOAAT 3HAYCHHUE 3aJaHHOMN
IIEPEMEHHOM, KOTOPBIE U SIBIISAIOTCA KOPHSIMH YPABHEHHUS.

e XOJ 3aHSITHUEL
3ananue 1.
[Ipountate maparpad 36 ydyeOHuka (Anredpa m Havayna aHanuza: YueOHuk maisa 10-11 kmaccoB
obmeoOpazoBarenbHbIX yupexaeauii/ LI.A. AnmumoB u np. — M.: [IpocBemienue, 2004).
3amanue 2 (BapuanT 1).
Pemmts 3amanus Ne 620 (1,3), 621 (1,3), 622 (1,3), 623 (1), 626 (1) Ha ctp. 189 yueOnuka.
3amanue 2 (BapuaHT 2).
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http://www.resolventa.ru/spr/algebra/red2.htm#red5
http://www.resolventa.ru/spr/algebra/red2.htm#red4
http://www.resolventa.ru/spr/algebra/red2.htm#red3
http://www.resolventa.ru/spr/algebra/red1.htm#red2
http://www.resolventa.ru/spr/algebra/red1.htm#red2
http://www.resolventa.ru/spr/algebra/red1.htm#red1
http://www.resolventa.ru/spr/algebra/kv.htm

Pemmts 3amanus Ne 620 (2,4), 621 (2,4), 622 (2,4), 623 (2), 626 (2) na ctp. 189 yueOHuKa.

IIpakTn4yeckoe 3ansaTue Ne 45
Pemenne oqHOpOaHBIX YpaBHEeHUH | cTenenu

(Ha3BaHME NPAKTHYECKON 3aHATHIbI)

e [lenp mpakTUYECKOMN 3aHSITUIBI:
- O3HAKOMJIEHHE C MOHATHEM OJHOPOIHBIX ypaBHEHUH | cTerneny;
- peleHue OJHOPOIHBIX ypaBHeHuN I crenenu.

e TeopeTuueckue CBeICHUS
OaHOpoIHOE TPUTOHOMETPHYECKOe YPABHEHUE — 5TO YPaBHEHHE JBYX BUIIOB:

asinx + b cos x =0 (ogHOPOAHOE YpaBHEHUE TIEPBOI CTETICHH)
60

a sin? x + b sin x cos x + ¢ cos® x = 0 (OAHOPOIHOE YPaBHEHUE BTOPOI CTEIICHN).

AJITOPUTM pelieHNsi OTHOPOAHOT0 YPAaBHEHHSsI MEPBOH cTeneHu « sin x + b cos x = 0:
1) pa3nenuTh 00€ YacTH ypaBHEHUsI Ha COS X,
2) peuuTh NOJyYHUBIIeecs BbIpasKeHUE.

e X0 3aHITHUUEL
3ananue 1.
[Ipountars maparpad 37 yuebnuka (AnreOpa u Havana aHanusza: YueOHuk /g 10-11 kmaccos
ob1eoOpa3zoBatenbHbIX yupesxxaenuid/ L. A. Anmumos u ap. — M.: IIpocenienue, 2004).
3ananue 2.
Pemmts 3amanus Ne 648, 649 (2,4), 650 (2,4), 651 Ha ctp. 193 yyeOHuka.

IIpakTn4yeckoe 3ansaTue Ne 46
Pemenne onHopoaubix ypasuenu Il crenenu

(Ha3BaHME NPAKTHUYECKOW 3aHATHIbI)

e [lenb MpakTUYECKOUN 3aHSITUIBI:
- O3HAKOMJIEHHE C MIOHATHEM OJHOPOAHBIX YpaBHeHMi 1] cTenenu;
- peuieHue ofHOpoAHbIX ypaBHeHul Il crenenu.

e Teoperudeckue CBEICHUS
OnHOpoOAHOE TPUTOHOMETPUYECKOE YPABHEHHE — OTO YPAaBHEHHUE JIBYX BUJIOB:
a sin x + b cos x = 0 (0qHOPOTHOE YpAaBHEHHE MIEPBOM CTETICHH )
b0
a sin® x + b sin x cos x + ¢ cos® x = 0 (OAHOPOIHOE YPAaBHEHUE BTOPOI CTEIEHN).
AJITOPUTM pellieHNsi OITHOPOTHOT0 YPABHEHHS BTOPOii CTeNeHH
a sin’* x + b sin x cos x + ¢ cos* x = 0.
VcnoBre: B ypaBHEHHH JOJDKHO OBITH BRIpaXKEHUE Buja a sin’ x. Eciu ero Her, To ypaBHe-
HHUE PEIIAcTCs METOJAOM Pa3JI0KCHUS Ha MHOYKUTEIIH.
1) Paznenuth 00€ 4acTH ypaBHEHMS Ha COS> X.
2) BBecTu HOBYIO IEPEMEHHYIO Z, 3aMEHAIOILYIO tg X (z = tg X).
3) Pemnth nonyuuBieecs ypaBHEHUE.
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e X0/ 3aHATUMBI.
3ananue 1.
[Tpountats maparpad 36 yueOnuka (Anredpa u Hayana aHanusza: YuyeOHuk ans 10-11 kimaccoB
obmeoOpazoBarenbHBIX yupexaeauii/ [I.A. AimmvoB u np. — M.: [IpocBemenue, 2004).

3amanue 2 (BapuanT 1).
Pemnts ypaBHeHue:
sin2x—3sinxcosXx+2cos2x=0

3ananue 2 (BapHuaHr 2).
Pemuth ypaBHeHHE:
sin2x + 2sinx cosx — 3cos2x =0

3amanue 3 (Bapuant 1).
Pemuth ypaBHeHHE:
sin2x +sinx—2=0

3ananue 3 (Bapuaur 2).
Pemmmts ypaBHeHue:
2cos2x—5sinx+1=0

3amanue 4 (Bapuant 1).
Pemmts ypaBHeHHE:
2sin2x-cosx—1=0

3ananue 4 (BapuaHT 2).
Pemmts ypaBHeHue:
tgx—2ctgx+1=0

IIpakTn4yeckoe 3ansaTue Ne 47
VYpaBuenue a-sin X + b.cos x =¢

(Ha3BaHME NPAKTHYECKON 3aHATHIbI)

e [lenp mpakTUYECKOMN 3aHSITUIBI:
- O3HAKOMJICHHE YPaBHEHHEM a-sin X + b-cos X = ¢;
- peleHre ypaBHeHHUs a-sin X + b-cos x = c.

e Teoperuueckue CBeICHUS
VYpaBHeHue Buaa a sinx + b cosx =c, ¢ # 0.

asinx + boosx =c |1 & +b7,

Siny +

a b C
Jat +b* 3 +ht Fesn T J& +h° '
Mockoneky

[Jaihz ]:[Jaibz]: '

MO¥HO EEECTHM ECAOMOMaTENEHEIA YION @ TAKOH, 4T0

E , b
COsiPp = ———,5ingp= ———.
2 +b? J& +b?
¥PaEHEHWE MPUMET BM:
C

Sin(x + ) = ———
=° +hb?
e XOI 3aHSITHUEL
3amanue 1.
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[IpountaTs maparpad 36 yueOnuka (AnreOpa u Havyana ananusza: YuyeOnuk ans 10-11 kimaccoB
o0meobpaszoBarenbHbIX yupexaenuii/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).

3aganue 2.
BrmonanTs ynpaxsaenus Ne 625-627 Ha ctp. 189 yueOnuka.

IIpakTn4yeckoe 3ansaTue Ne 48
YpaBHEHUS, pelIaeMble pa3I0KEHUEM JIEBOM YaCTH HA MHOKHUTEIIN

(Ha3BaHME MPAKTHYECKON 3aHSATHITbI)

e [lenp mpakTUYECKOMN 3aHSITUIBI:

- O3HAKOMJICHHE C METOJOM PEIIEHUs YPaBHEHUHN PA3JI0KEHUEM JIEBOM YaCTH HA MHOXUTE-
u;

- IpHOOPETEeHNE HABBIKOB 10 PEIICHUIO YPABHEHUH pa3oKeHHUEM JIEBOM YacTH Ha MHOYKUTE -
.

e lcTouHuku:
Anrebpa u Havazna aHanusa: YueOHuk ais 10-11 knaccoB o011eo0pa3oBaTeNIbHBIX yUpexkae-
auit/ LA, AnmiumoB u 1p. — M.: [Ipocemenue, 2004.

e TeopeTH4YeCKHe CBEICHUS
CMBICTT TOTO MeTOfa: eCiu ypapHemne | (x)=0 yaaeTcss npeobpa3oBaTh K BHIY
f1(x)-fa(x >:O, TO 3a7a4a CBOAUTCS K PEIICHHWIO JBYX YPAaBHEHHUM, TO €CTh K PEIICHHIO CO-
BOKYIIHOCTH YPaBHEHHIA: f(x)=0; f2<x):0.
Mpumep. Pemmts ypasrenue 25N X 0S5 X—c0s5x=0

Pemenme. Mmeem C085x:(2sinx—1)=0 3HAaYUT, MPUXOJAUM K COBOKYITHOCTH YpaBHEHUIA

5x=£+7m; x:£+ﬂ, ne’z
10 5

. 1
cosbx=0; sinx==
2. s [IEpBOr0 ypPaBHEHUS HAXOIUM . A3

x=(—1)"Z4m, nez
BTOPOTO YpaBHEHUS HAXOAUM 6

e X0/ 3aHATUMBI.
3amanue 1.
[IpounTaTs maparpad 36 yueOnuka (AnreOpa u Havyana ananmsza: Y4ueOnuk ans 10-11 kimaccoB
o0meobpazoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).

3ananue 2 (BapuaHr 1).
Bommonuuts ynpaxkuenust Ne 626 (1,3), 627 (1,3) na ctp. 189 yuebHuka.
3ananue 2 (BapuaHrt 2).
Boimmonuuts ynpaxkuenust Ne 626 (2,4), 627 (2,4) na ctp. 189 yuebHuka.

IpakTnueckoe 3ansiTue Ne 49
[Ipocreimme TPUrOHOMETPUUIECKUE HEPABEHCTBA

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUIBI:
- 03HAaKOMJICHHE C BUJAMH MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
- MPUOOPETEHNE HABBIKOB I10 PEIICHHUIO MPOCTEUIITNX TPUTOHOMETPUUECKUX HEPABEHCTB.
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e TeopeTHyeckue CBEICHUS

HepaBeHCTBO, B KOTOPOM HCU3BCCTHAS NEPEMCHHAA HAXOAUTCA I10A 3HAKOM TPUTOHOMETPHU-
yecKoi (DYHKIIMHU, HA3BIBACTCS MPUSOHOMEMPUYECKUM HEPABEHCMBOM.
K npocmeniwum mpueconomempuueckum nepagencmeam OTHOCATCS ciienyromue 16 HepaBeHCTB:

sin x>a, sin Xx=a, sin x<a, sin x<a,
COS X>a, CoS X=a, COoS x<a, CoS X=a,
tg Xx>a, tg x=a, tg x<a, tg x=a,
Ctg X>a, Ctg X=a, Ctg X<a, Ctg X=a.

BHGCB X SIBJISIETCSI HEU3BECTHOM HepeMeHHOﬁ, 0 MOXET OBITh JTHOOBIM JIEHCTBUTEIIHHBIM YHCIIOM.

o Xoj 3aHATHIBL.
3ananue 1.
[Ipountars maparpad 37 yuebnuka (AnreOpa u Havana aHanusza: YueOHuk /g 10-11 kmaccos
obmeoOpa3zoBatenbHbIX yupesxxaenuid/ L. A. Anmumos u ap. — M.: IIpocenienue, 2004).

3amanue 2 (Bapuant 1).
Boinonnuts ynpaxkuenus Ne 648 (1,3), 649 (1,3), 650 (1,3), 651 (1,3) na ctp. 193 yueOHuka.
3amanue 2 (BapuaHT 2).
Boinonnuts ynpaxkuenus Ne 648 (2,4), 649 (2,4), 650 (2,4), 651 (2,4) na ctp. 193 yueOHuka.

IIpakTnueckoe 3ansitue Ne 50
['padpuueckas 3ansatue «I'padyku TPUTOHOMETPUUECKUX (PYHKIUI

(Ha3BaHME MPAKTUYECKON 3aHATHITbI)

e [lenb MpakTUYECKOU 3aHITUMIBI:
- 03HaKOMJICHHE C rpa)uKaMu TPUTOHOMETPHUUECKUX (DYHKIIMIA;
- IPUOOPETEHNE HABBIKOB I10 MOCTPOEHUIO I'pa)KOB TPUTOHOMETPUUYECKUX (PYHKIIUH.

e Teoperuueckue CBeICHUS
DYyHKUUSA CUHYC

¥=3in (x:l
y’ [

ObJ1acTh onpeaesenusi yHKIMU — MHOXKECTBO R Bcex 1eMCTBUTENBHBIX YHCEIL.
MHoxkecTBO 3HAYEHUIT PYyHKIIUM — OTpe3oK [-1; 1], T.e. cuHyC QYyHKINS — OrpaHUYeHHAs .
@yHKIUA HedeTHast: sin(—X)=—sin x 175 Bcex X € R.

I'paduk PpyHKIIMK CUMMETpHUYEH OTHOCUTEIBHO Havajaa KOOpIUHAT.

DOyHKIUSA TEPUOAUYECKAS] C HAMMEHBIIUM MOJO0KUTEIbHBIM MEPUOIOM 27T

sin(x+2zk) =sin x, rne k € Z msi Bcex x € R.
sinx=0npux=nkk € Z.
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sin x > 0 (monoxwutensHas) aus Bcex X € (2nk, n+2mk), k € Z.
sin x < 0 (orpunarenbHas) s Bcex X € (w+2nk, 2n+2nk), k € Z.

T T

®yukuus Bo3pacraer ot —1 10 1 Ha IPOMEKYTKAX: [—§+ 2Tk, =+ ETD%}, ke
jie i

@ynxuus yobiBaer or —1 10 1 Ha mpoMexyTKax: [5 + 2T, > + ETD?Ci|, kel

. 8
Han6oabmee 3Ha4enue GpynKouy sin x = 1 B Toukax: x= §+ 2k, ke

. 3T
Haumenbiee 3navenne GyHKuuu sin x = —1 B Toukax: x = 7 amk, kel

DyHKIUA KOCHHYC
y=rcos [xj
y

O0JacTb onpenesieHust pyHKIMH — MHOKECTBO R Bcex 1€HCTBUTENBHBIX YUCEIL.
MHoxkecTBO 3HAYEHUI PYyHKIIUM — OTpe30K [-1; 1], T.e. KocMHYC (PYHKITHUS — OrpaHMYEeHHAs.
@yHkuMsa YeTHasi: cos(—x)=cos X 1 Bcex X € R.
I'paduk pynkuny cummerpudeH oTHocuTeNbHO ocu OY.
DOyHKIUS TePUOAUYECKAS] C HAMMEHBIINUM MOJ0KUTEIbHBIM NEPUOIOM 27T
cos(xt2mk) =cos x,tne k € Z nnaBcex X € R.

T
cos x = 0 mpu x:§+m’c, ks
T
cos x > 0 11 Bcex xe[—§+2m§:,2m3:], kel
i 3
cos x < 0 s Bcex xe[§+2m3:,?+2m3:], kel
®dynkuus Bo3pactaer or —1 10 1 Ha MpOMEXYyTKAX: [-m+2mk, 2mk], keZ
®yukuus yobiBaer ot —1 10 1 Ha mpoMeKyTKax: [emk, m+2mk], keZ

HauGoabiee 3nauenue GynKuuy sin x = 1 B Toukax: X*=<2mk, keZ
HauMenbinee 3Ha4enne GYHKIUN sin X = —1 B Toykax: % =T+2mk, k<2

DyHKUMA TAHTEHC
y=tg (xj
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OobJaacTh onpeaecjJacHust (lJYHKIII/II/I — MHOXXCCTBO BCECX HeﬁCTBHTeHBHBIX YUCCJI KpOMEC

x=g+=n:;c, keZ

MHoxkecTBO 3HAYEeHHIT (PYHKIIMU — BCS YUCIIOBAsSI MIPSIMas, T.€. TAHTeHC — (DYHKIUS HeOrpaHu-
YeHHAasl.

DOyHknus HedeTHas : tg(—X)=—tg X A1 BceX X U3 00JIaCTH OMpeICICHUSI.

['padux QpyHKIMN cHMMETpHYEH OTHOCUTEIHHO ocu OY.

DOyHKIUS epUOAUYEcKasi C HANMEHBIIINM IOJIOKUTEIBHBIM MIEPUOIOM 7, T.€. tg(X+7m k) = tg

X, k € Z nns Bcex X u3 00JacTu OnpeiesieHusl.

tg x =0 pu x=mk, keZ
[
tg x > 0 s Bcex xe['ﬂ:&;5+mﬂ:], kel
"
tg x <0 s Bcex xe(—5+mﬂc;iﬂc], kel
[ "
@yHKIHSA BO3PACTAET HA TPOMEKYTKAX: [5 + Tk, E"‘ TEEI] . kel

DyHKIUA KOTAHT€HC

y=rctg (le
. |. ¥y | |
| | | |
| |t : [ |
| I} | |
| | i | |
B R \ T=my | |
I [ \ | I
| | | |
| | | |
| ! 0 ! !
_2m, 3 _ T T | 3n 2m X
2T\ | 2 2\ ]2\
| | | |
| - \ \ \
| L \ L L
| L | L
| s | |
| H | |
| ¥ | |
| A | | |
Oo0sacTh onpenesienusi PyHKIMH — MHOYKECTBO BCEX JICHCTBUTEIBHBIX YHCEL, mh, keZ
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KpOMe uucell
MHoxkecTBO 3HAYEeHMIT (PYHKIIMU — BCS YUCIIOBASI MIPSIMasi, T.€. KOTAHT€HC — ()YHKIIHS HeOrPaHH-
YeHHAasl.

DOyHkus HeyeTHas : ctg(—X)=—ctg X U1 BCEX X U3 00JIaCTH OTNPEICTICHUSI.

['padux QyHKIUN cUMMETpHYEH OTHOCUTENIHHO ocu OY.

DOyHKIUs MePpUOAUYECKAsi C HANMEHBIIIUM TMOJIOKUTEIBHBIM MIEPUOIOM 7, T.€. ctg(X+m-k)=ctg

X, k € Z nns Bcex X u3 00JacTu OnpeiesieHusl.

T
ctg x =0 pu x=§+ﬂ:&:, keZ
s
ctg x > 0 1151 Bcex xe[m’c;§+m5:], ks 2
T
ctg x <0 s Bcex xe[—§+m3c;m3c], ked

®OyHKuHsS YOBIBACT HA KAKIOM U3 IPOMEXKYTKOB (M T+ 7k, k=Z

e XOJ 3aHSITHUEL
3ananue 1.
[Ipountate maparpadsr 38, 39 yueOHuMKa (AnreOpa w Hauvana aHanuza: YuyeOHuk mms 10-11
KJ1accoB 001meo0pa3oBaTenbHbIX yupexaenuit/ [1I.A. Anumos u ap. — M.: [Ipocsemenue, 2004).

3ananue 2 (BapuaHr 1).
BemomauTs yrpakuaenus Ne 691 (1,3,5), 692 (1,3,5), 693 (1,3) Ha ctp. 199-200 yueOHUKA.
3ananue 2 (BapHuaHrt 2).
BemonauTs ynpaxuaenus Ne 691 (2,4,6), 692 (2,4,6), 693 (2,4) na ctp. 199-200 yueOHuKa.

IpakTnueckoe 3ansitue Ne 51
BrimmotHeHMe TeCTOBBIX 3agaHui 110 TeMe «CBoOMCTBa
U TpaUKu TPUTOHOMETPUICCKUX (QYHKITHI

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUMBI:
- 03HAKOMJIEHHE CO CBOMCTBAMM TPUTOHOMETPUYECKUX (PYHKUUI U UX rpaduKamu;
- IpUOOpEeTEeHNE HABBIKOB 3aHATHIBI C rpa)uKaMu TPUTOHOMETPHUECKUX (DYHKIIUH.

e TeopeTuyeckue CBEICHUS
OCHOBHBIMU TPUTOHOMETPUYECKUMHU (PYHKUIUAMHU SBISIOTCS QYHKIUHM y=sin(x), y=cos(X),

y=tg(x), y=ctg(x).
PaCCMOTpI/IM Ka)KI[yIO N3 HUX B OTACJIBbHOCTU.

Y =sin(x)

I'padpuk pynknuu y=sin(x).
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NSTANSL NV Y

OcHOBHBIE CBOJCTBA:

1. O6nacTe onpeaeneHus BCS YUCIOBASI OCh.

2. @yHKIMS OrpaHUYeHHasi. MHOXKECTBO 3Ha4Y€HHUI — O0Tpe3ok [-1;1].

3. OyHKUMS HEUETHAs.

4.DyHKIMSA TepUOANYECKasi C HAMMEHBIIUM TOJOKUTEIBHBIM IEPUOJIOM PABHBIM 2T.

Y = cos(x)

I'paduk pynkuum y=cos(x).

[ 78 JF% %
VARV RV LY

OcHOBHBIE CBOJCTBA:

1. OGacTh onpeeneHus BCS YUCIOBASI OCh.

2. @yHKMs orpaHu4eHHas. MHOKeCTBO 3HaUE€HUN — 0Tpe3oK [-1;1].

3. OyHKIUS YeTHAas.

4.DyHKIUSA TepUOANYECKasi C HAMMEHBIIUM TMOJOKUTEIBHBIM MEPUOJIOM PABHBIM 2T.

Y=1g(x)

I'papuk pynkumnn y=tg(x).

I
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OcHoBHbIE CBOMCTBA:
1. O6nacTe onpeaeneHus BCS YUCIOBAs OCh, 32 HCKIIFOUEHHEM ToYeK Buaa x=mn/2 +nk, rae k —
esoe.
2. OyHKIMS HeorpaHUYeHHAss. MHOXKECTBO 3HAUCHHUE BCS YUCIIOBAS MIPsiMast.
3. OyHKIUS HEYETHAS.
4. DyHKIMS TEPUOANYECKAst C HAMMEHBIIIUM TIOJIOKUTEIBHBIM TIEPUOIOM PABHEIM TT.
Y =ctg(x)

I'papuk pynkumu y=ctg(x).

iy T

OcHOBHBIE CBOHCTBA:

1. OGnacTh onpeeneHus BCsS YUCIOBas 0Ch, 3a HCKITIOYEHUEM Touek Buaa Xx=mnk, rae k — menoe.

2. OyHK1Ms HeorpaHUUYeHHas. MHOKECTBO 3HAUECHUE BCSI UUCTIOBAs MIPsiMasi.
3. OyHKIUS HEYETHAS.
4.DyHKIMS NEPUOINYECKAS] C HAUMEHBIIINM MOJ0KUTEIbHBIM IEPUOJIOM PABHBIM TT.

e X0/ 3aHATUUEL.
3amanue 1.

[IpountaTts naparpadsl 40-42 yuyeOHuka (Anrebpa u Havana aHanuza: YuyeOHuk ans 10-11
KJ1accoB 001mmeo0pa3oBaTenbHbIX yupexaeHuit/ [1I.A. AnumoB u ap. — M.: [Ipocsemenue, 2004).

3ananue 2 (BapuaHrt 1).

38n

Al. 3HaueHue sin 3 paBHO:

1 1 V3 V3

2) 2 6-2;  »2; -2
A2. Haiinute MHOXeCTBO 3HaueHui pyHkiuu: y =1+ 2 cos 3x
a)l_l;G}; 0) [-1:3]; B) [-1:51; r)h;?’]
A3. Kakue u3 GyHKIUN SBISIFOTCS YETHBIMH:
1)y =sin 3x; 2) y = x sin5x; 3)y =x’ —sin 2x; 4y= ‘Smgx‘.
3)1u3; 0)2u3; B)2u4; r)3u4.
X

A4. Tlepuon pyHKIUH y = sin 2 paBeH:
T
a) 2; 6) 7t; B) 27T n4n.
AS. Ykaxute 00J1acTh onpeesieHuss GyHKIUH Y = 6 + 5CosX.
a) MHOYKECTBO JICHCTBHUTEIIBHBIX YHCEIT;
0) MHOKECTBO JICHCTBUTEILHBIX YUCEI, KPOME YHCeN BUa IIn, n € Z;
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T
o —+ mn,nelf
B) MHOXECTBO JIEHCTBUTEIbHBIX YUCEN, KPOME Yucen Buaa 2 ;

r) -1;1],
A6. I'paduk kakoii GyHKIMN N300paKEH HA pUCYHKE?

a) y = COS X; 0)y =sin x; B )y=ctgXx; r )y=tgx.
A7. HaiinuTe KOOpMHATHI BCEX TOYEK MepecedeHus rpaduka QyHKIHUN y = Ctg X € OChIO abc-
ITUCC.

a)G;u),nez; 6)G+ Trﬂ;ﬂ),?‘lEE;

) mT;MneZ ; I') HET TOYEK IIEPECEYEHHUS.
B1. VkaxuTte HanMeHblee 3HaYCHHE QYHKIMU Y = -sin X — 6
B2. Haiifure opuHATy TOUKH MepeceueHus rpaduka GyHKIHA y =5 — 2 sin X ¢ OCbIO Op/IMHAT.

3amanue 2 (BapuaHT 2).

el

Al. 3nauenue cos ( - 4 paBHO:

1 1 V2 V2
2

a) 2’ 6)- 2; B 2 r)-
A2. Haiigute o6nacth 3HaueHu# GpyHKuuu: y = 3 — 4 sin 5x.
2y~ 1;6]. 5)-1;5]. 5 17 =17,
A3. Kakue u3 GyHKUUH SBISIOTCS HEUETHBIMHU:
1) y =cos 5x; 2) y =X —sin 5x; Hy=1+tgx; 4) y =X cos X.
a) 1 u3; 0)2u4; B)2u3; r)lu4.

X
A4. Ilepuon pyHKIUHU Y = COS 3 paBeH:

n 2n
a)3; 6 3 ; B) 27T r)6m.
AS. Ykaxute o0aacTh onpeneneHus GyHkunn y = 1 —4 tg x
a) [-1;1];

0) MHOKECTBO JIEHCTBUTEIBHBIX YUCEIL;
B) MHO>KECTBO JACHCTBUTEIBHBIX YHCEN, KpPOME Uncel Buaa IIn, n € Z;

T
. —+ mn,nez
I') MHOYKECTBO JCHCTBUTEIBHBIX YUCEN, KpOME YHCEN BHaa 2 .

A6. I'paduk xakoit GpyHKIIMHM U300paKEH HA PUCYHKE?

y
1+ - o
T [7) 27 [N\
a) y = Cos X; 0) y = sin x; B )y =ctgXx; r)y=tgx.

A7. HaiimuTte KOOpIMHATBI BCEX TOYEK mepecedeHus rpaduka pyHKIUu y = sin X ¢ 0chbio abc-
IUCC.
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a) ;0 neZ ; 6)G+ Tm;l]),nEE;

B) (m0)ned I') HET TOYEK IIEPECEUYEHMUS.
B1. Ykaxure Hanbonpinee 3HadeHre QYHKIUN y = -7 — COS X.
B2. Haiimute opauHaTy TOukd nepecedeHus rpaduka GyHknun y = 1 — 5 cos X ¢ 0ChIO OpJIMHAT.

IIpakTueckoe 3ansaTre Ne 52
Tpenaxép Ha Temy «IlokazarenbHas u gorapudmudeckas GyHKIITN

(Ha3BaHME MPAKTUYECKON 3aHSATHITbI)

e [lenp mpakTUYECKOMN 3aHSITUMBI:

- 03HAKOMJICHHE C MOHATUSAMU ITOKA3aTEIbHON U TorapuMuueckoil GpyHKIuii;

- IpUOOpETEHNE HABBIKOB IO MOCTPOSCHUIO TPaPUKOB MOKA3aTEIBLHON U JIOTapu(PMUIECKOM
(GYyHKUMH ¥ OTpeieTICHNIO 3HAaYeHUH TOKa3aTeIbHON U TorapuMudeckoil pyHKIMA B TOUKE.

e TeopeTHyeckue CBEICHUS
L3

Moka3zaTelbHas (PYHKIHS, Takas (QYHKIHsS, KOTOpas MOXKeT OBITh 3aaHa dopmyioi » ¢ |
rzie a - 1r000€e MOJIOKUTEILHOE YNCII0, HE PABHOE €AMHUIIE.
CpoiicTBa noka3aTe1bHON PyHKIMHU
OOnacTe onpeaeneHus noKA3ameabHoU @@YHKYUuu - MHOXKECTBO BCEX JEHCTBUTEIIBHBIX
yucen. Beab MonoXuTenbHOE YMCIIO 4 MOXKHO BO3BECTU B CTENICHD C JIFOOBIM MIOKA3aTeIeM X.
DTO0 3HAUYUT, YTO rpadguk Noka3aTeaIbHON PYHKIMHU TPOCTUPAETCS B0 BCell ocu abcuucc.
OO6nacTb 3HaYCHUN nOKA3amenbHoU GYHKYUU - MHOKECTBO BCEX MOJOKUTEIbHBIX YUCEI.
Benpb npu Bo3BeICHNN MOJOKUTEIBHOTO YUCIIA A B CTENEHB € ITOKA3aTENEM X HE MOXKET MOJy4YH-
THCSl HU HYJIS, HU OTPUIIATEIBHOTO YKCiIa. DTO 3HAYMT, 4TO rpaduk mokazaTenbHONU (QYyHKIIMU HE
MOKET UMETh OOIIUX TOUEK C OChbI0 aOCIIMCC U HE MOXKET MMETh TOYEK B TPEThEil U YeTBEpTOi
YETBEPTH.
I'pauk nokazaresibHOM (PYHKIUM IPOCTUPAECTCS HAJl BCEH OChIO aOCIHCC.
N3 cka3aHHOrO ClIelyeT, 4TO MoKa3aTelbHass QYHKIHMSA COXpaHsIET OJMH U TOT e 3HAaK Ha BCEH
00JIaCTH ONpe/IETIeHHUs - BCET 1A MOI0XKUTEIIbHA.
MOHOTOHHOCTB NNOKA3aTeJbHON (PYHKIIUH ONPEEIIACTCS 3HAUCHUEM OCHOBAHUA a:
eciu a>1, To (QyHKIMS BO3pACTaET,

Vi

a eciu a<l, To pyHKUUS YOBIBaET.
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VYV VA

rummag X [ :
=y ) _‘,7(2}.\:

Ll Ll

0 Y 2 - lor 2y

-

a) a)

Jlorapugmuueckas pyHkuus - QyHKIuss, o0paTHast noxazamenvHou yHKyuu.
Uto0s1 osTyunTh hopmyity Jorapupmudeckoii GyHKIMU, HamuieM GopMysTy MOKa3aTeIbHON

_ x
dysxupn ¥~ % | BeIpasuM X uepes y u [OMeHseM 0003HAUCHHS [IePEMEHHbIX:
y=a'
x=log,y

y=log, x

B sToii popmyite uncio a - To camoe, KOTOpoe SIBJISETCS OCHOBAaHHWEM TOKa3aTelbHON (QYHKINH.
To ecTb a 00s13aTENIBHO MOOKUTETHHOE YNCIIO, HE PABHOE EIUHUIIE.

Terepp MoOxHO nath W Apyroe ompenenenue: Jlorapudpmudeckoit (yHKIMEH Ha3bIBaeTCS

y=log, x

(GyHKIHMS, KOTOPYIO MOXKHO 3a/1aTh (opmMyJioif , TI€ a - TIOJIOXKUTEIBHOE YHUCIIO, HE

paBHOE €IUHULIE.
OCHOBHOE JIOTAPU®OMHNYECKOE TOXIECTBO

¥
=t
HYCTB quciay, a U X CBA3aHbl COOTHOHICHUEM ' , IpUYEM

x=log, ¥
®

IlogcraBuM B PaBCHCTBO y=a BMCCTO YHCJA X €TO 3HAYCHHUC

g, » _
ctBO “ =),

3TO TOXAECTBO HA3BIBAETCS OCHOBHBIM JIOTapH(PMHUYECKUM TOKIAECCTBOM, TaK KaK OHO B
TOYHOCTH NEpeacT onpesesieHue Jorapudma: jorapudmMom yucia y npu OCHOBAaHUH a Ha3bIBa-
€TCsl I0Ka3aTellb CTENEHU, B KOTOPYIO HY>KHO BO3BECTH YHCJIO A, YTOOBI ITOJIyYUTh YHUCIIO Y.
JOTAPUOPMHUYECKASA ®YHKIUA ITPU OCHOBAHUU, MEHBIIEM 1
I'pad¥Ky B3aMMHO 0GPATHBIX (yHKIMI CHMMETPHYHE OTHOCHTEIBHO MPSMOi © — * .

[ToaToMy MBI MOXeM HOCTpPOUTh Tpaduk Jorapupmuueckor GyHKIUU O6e3 ee Hcciae0BaHus, a
TOJIBKO OIUPAsCh HA OIIPENEIICHNUE.
[Tonmyuunace xpuBas, mpoxomsmas depe3 Touku (1;0) u (a;1). Ilo sTomy rpaduky MbI MOXEM
YCTAHOBUTH CJIEIYIOIIME CBOMCTBA Jlorapu(Muueckoi (pyHKIIMH ¢ OCHOBAaHHEM, MEHBIIINM €1 -
HUIIBI:
1. obnacTp ompenesneHus - Ta k€, YTO M OOJACTh 3HAYCHUH MOKa3aTeNbHOW (YHKIMU -
MHOXECTBO BCEX MOJIOKUTEIBHBIX YHCEN;
2. obnacTb 3HAUYEHUH - Ta XK€, YTO M OOJACTh ONpeeNeHUs MOoKa3aTeabHON (QyHKIMM -
MHOYECTBO BCEX JIEUCTBUTENIBHBIX YHCEIT;
HyJleM QYHKITUH sIBIsieTcs 9uciio 1, Tak kak jJorapudm eTuHUIBI PaBeH HYIIIO;
4. wuntepBansl 3HaKonmocTossHCTBA (031) 1 (15 +° ) Ha mepBOM (PYHKIUS TTOJIOKUTEIbHA, HA
BTOPOM OTPHIIATENbHA,
5. ¢yukums yObIBaeT Ha BCEH 00IACTH ONPEACIICHHMSI, TaK K€, KaK U MoKa3aTeabHas QyHKIus
C OCHOBaHHEM, MEHBIINM €IUHULIBL;
6. QyHKUMS cTpeMuTcs K t%, Korja apryMeHT CTpeMUTCs K Hymo. DyHKIUS CTPEeMUTCS
K ~%  Korja apryMeHT CTpEMHTCA K +99.

a=lazly=0

Torna BepHO TOXKAECTBO

log, ¥ . Ilomyyum TtOX)Ie-

(98]
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0 1\)(

e X0/ 3aHATUMBI.
3ananue 1.
[Ipountate maparpadsr 11, 17, 18 yueOnuka (Anrebpa n Havdayia aHanuza: YueOHuk mist 10-11
KJ1accoB 001eo0pazoBaTenbHbIX yupexkaeHuit/ I1I.A. Anumos u np. — M.: I[Ipocsemenue, 2004).

3amanue 2.
1) Toctpouts rpaduk pyHKIHH y=2*.
2) B omgHOM KOOpAMHATHOM INTIOCKOCTH TOCTPOUTH TpaduKku HyHKITHIA:
y=C1) y=(1)", y=('/s), y=("/10)".
3) Pemuth rpaduvecku ypaBHeHue: 3*=4-X.
4) Haiinute o6nacts 3Ha4enuii pynkuuu: y=3*"-5.
3amanue 2.
1) Haiinute 3Hauenue norapudmMudeckoil pyHKIuM y=log,X B yKa3aHHBIX TOUKaX:
x1=32, x,=128, x5=2;
2) B oxHolt cucteme KoopauHAT U300pa3uTe rpaduku QyHKITHIA:
y=log,x y=logsx,
3) CpaBHuTE Uncna:
logy 7 [ logy 23
4) Ioctpoiite rpaduk QyHKIHH.
y=loggs [x + 5:'

IIpakTuueckoe 3ausaTue Ne 53
Tpenaxép Ha temy «IlokazarenbHble ypaBHEHUS Y HEPABEHCTBA»

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHATUMIBI:
- O3HAKOMJICHHE C TIOKa3aTEJIbHBIMU YPAaBHEHUSIMU U HEPABEHCTBAMUY,
- IPUOOPETEHNE HABBIKOB 10 PELICHUIO MOKA3aTENbHBIX YPAaBHEHUI 1 HEPaBEHCTB.

e TeopeTH4YeCKHE CBEICHUS
Iloxazamenvnbimu HA3bIBAIOTCS YPABHEHMS, B KOTOPBIX HEU3BECTHAsl MEpEeMEHHas Ha-
XOJIUTCS TOJBKO B TIOKA3ATEIAX KaKUX-THOO CTETICHEH.
JUist peleHus nokazamenbHblX ypasHeHul TpeOyeTcst 3HaTh U YMETh HCIIOJIb30BaTh CIEAYIOIIYIO
HECJIOKHYIO TEOpEMY:

Teopema 1. [TokaszaTtensHoe ypaBHeHue @' = a®¥ (rme a > 0, a # 1) paBHOCHJIEHO ypaBHe-
HUto f{x) = g(x).

Ilokazamenvublmu HA3BIBAIOTCS HEPABEHCTBA, B KOTOPBIX HEU3BECTHAs IE€pPEeMEHHas
COJIEP>KUTCS TOIBKO B MOKA3aTEINAX KAaKUX-THOO CTETICHEH.
J1i pelieHust nokasamenvbHbiX HepageHcmea TpedyeTCsl 3HaHUE CIeAYIOLEel TEOPEMBbI:
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Teopema 2. Eciu a > 1, To HepaBeHcTBO @™ > 0™ paBHOCHIIBHO HEPABEHCTBY TOTO K€ CMBIC-
na: f{x) > g(x). Ecim 0 < a < 1, To nokasaTenbHOe HEPaBEHCTBO @™ > a*) paBHOCHIILHO Hepa-
BEHCTBY IPOTHBOTIOJIOXKHOTO cMbIca: f{x) < g(x).

o Xoj 3aHATHIEL.
3amanue 1.

[Ipountars maparpadsr 12, 13 yuebnuka (Anrebpa u Hauvana aHanuza: Y4ueOHUK s 10-

11

KJ1accoB 001eo0pazoBaTenbHbIX yupexaeHuit/ I1I.A. Anmumos u np. — M.: IIpocsemenue, 2004).

3amanue 2.

Pemnre ypaBHeHue:
1) 4 =64

ol

2) 9

x— 1
3)<0’5) 64

4) V128=4*

5) 10x2+x—2:1

6) 3x2—4x—0,5:81\/§
(z)".(g)*:z

»\3] 18] 64

8)V/3%52=225

9) 2" 9*=1

3aganue 3.
Pemmre HepaBeHCTBO:

1)6>36
2) 24*<16

27> 1
3) 3
4)3:4"+2:9"~5-6"<0
5) (X_z)X2*6X+8>1
6) 2" +4"<80

7)9'¥ 343<28.3" !

6—x

IIpakTnueckoe 3ausiTue Ne 54
Tpenaxép Ha Temy «Jlorapudmbn»

(Ha3BaHME TMPAKTHYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHATUMBI:
- 03HAKOMJICHHE C TTOHATHEM Jiorapudma;
- IpUOOpETEHNE HABBIKOB 0 PELICHUIO JOrapu(pMOB.

e TeopeTHYeCKHe CBEICHUS
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Jlorapugmom mnonoxutenbHoro yucina N 1o ocHoBanuto (b >0, b#1) Ha3eBaeTcs
MoKa3aTeib CTENEHN X , B KOTOPYIO HY>KHO BO3BECTH b, YTOOBI MOMy4uTh N .
O06o3HaueHue jJorapudma:
log WN==x.
&
DTa 3anmuch paBHO3HAYHA ClIeaytomei: b* = N.
BrienpuseenHoe onpenenenue Jorapupma MOKHO 3alucaTh B BUJE TOKIECCTBA!
log N
b
b =N.
Ecnn HemHOro mepedpasuposaths - jorapum uncia b mo ocHosanuio @ onpenensercs
KaK II0Ka3aTesb CTENEHU, B KOTOPYIO HAaA0 BO3BECTH YHUCIIO (I, YTOOBI MOTy4YHTh 9MCiIo U (j1ora-
pUQM CyIIECTBYET TOJIBKO Y IMOJOKUTEIBHBIX YUCE).
Jlorapudm B nepeBojie ¢ rpeueckoro OyKBaJIbHO O3HAYAET «YHCII0, U3MEHSIOIIEE OTHOIICHUE).
Cneyuanvhvle 0003HaueHUA!
1. Harypansusiii norapudm lira - morapudm no ocuosanuto €, rae € - uncno Diiepa.
2. JlecATUUHBIN JToTapr(pM lga norapudm no ocHoBanuto 10.
Ipumeps: log; 81 =4, Tak kak 3* =81 ;

logis27=-3,takkak (1/3)7°=3"=27.

e X0 3aHITHUUHL.
3ananue 1.
[IpouutaTs maparpad 15 yyeOnuka (Anrebpa u Hayana aHanusza: YuyeOnuk ans 10-11 kimaccoB
o0meobpaszoBarenbHbIX yupexaenuid/ [LI.A. Anmumos u ap. — M.: IIpocBemenue, 2004).

3amanue 2.
Brruucnure BeipakeHue:
1 log,16

log3i
2) 81
3) log,,0,04
4) 2log,?2 V2
5) log,log,4
6) log. log,3
7) 2510g53

1
log. 128-log. ——
g) o5 %8s

1 4
1 3+=log. —
0 0g,V3 > log,~
10) log; 196—2log 2
11)log25—lo,<g,235+log256

lg2+1g3

12) 10

IIpakTnueckoe 3ansiTue Ne 55
Tpenaxép Ha Temy «Jlorapudmudeckne ypaBHEHHS 1 HEPABEHCTBA

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb mpakTUYECKOMN 3aHSITUMBI:
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- pClmCHuc JIOI‘apI/I(bMI/I‘-ICCKI/IX ypaBHeHI/Iﬁ U HCPABCHCTB C HCIOJbB30BAHUEM OCHOBHOI'O
JoTapu(PMUUECKOTO TOXKICCTBA U CBOMCTB JIOTapr(pMOB.

e TeopeTH4YeCKHUe CBEICHUS

VYpaBHeHHe, cozeprkalliee HEM3BECTHOE MOJ 3HaKoM Jiorapudma miu (M) B €ro OCHOBa-
HUU, Ha3bIBAETCS JIOTapu(PMUYECKUM YPABHEHHEM.
[TpocTeiimm norapupMuUIecKUM ypaBHEHHEM SBJISIETCS YpaBHEHUE BHJIA
log, x = b.

Jlorapu¢gMuyeckuM HepaBeHCTBOM Ha3bIBACTCSI HEPABEHCTBO, B KOTOPOM HEM3BECTHAs
BEJIMYMHA CTOUT IOJ] 3HAKOM JIoTapudma.
Pemenue norapupmMuuecKux HEpaBEHCTB OCHOBBIBACTCS Ha CBOMCTBE MOHOTOHHOCTH JIOTa-
pudmmyeckor pyHKImMH: GyHKIUA y = log, ¥ MOHOTOHHO BO3pacTaeT, eciau a>1 , ¥ MOHOTOHHO
yObIBaeT, ecu 0<a <I.

e X0/ 3aHATUMBIL.
3ananue 1.
[Ipountate maparpadsr 19, 20 yueOHuka (Anrebpa w Hauvana aHanmuza: YueOHuwk mms 10-11
KJ1accoB o01eo0pazoBaTenbHbIX yupexxaenuit/ 1. A. Anmumos u np. — M.: [Ipocsemmenue, 2004).

3ananue 2.

Pemmre ypaBHeHue:
1) log,x=3

2) log, x=—1

3) log:(2x)=1

4) log, x=0

5) log,(—x)=-3
6)lg(x—1)=0

7 log,log,x=1
3ananue 3.

Pemmte HepaBeHCTBO:
1) log,x>3

bg12x>—2
2)
3)10g5(3x 1)<1
)logz(x —2x)=3
5)log3(13 4%)>2
lo 2x—6
6 7 2x—1

>0

1
log2(2—x)<—
7 4

IpakTn4yeckoe 3ansaTue Ne 56
Tpenaxép Ha Temy «IIpocrelinre TPUrOHOMETPUUECKHUE YPABHEHUSD)

(Ha3BaHME MPAKTUYECKON 3aHATHITbI)

e [lenb MpakTUYECKON 3aHSITUIBI:
- O3HAKOMJIEHHE C MPOCTEHIIIMMHU TPUTOHOMETPUYECKUMH YPAaBHEHUSIMU;
- MPUOOPETEHNE HABBIKOB M0 PEIICHUIO TPOCTEUIIINX TPUTOHOMETPUIECKUX YPaBHEHH.
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e TeopeTHyeckue CBEICHUS

VYpaBHeHHe, coneprkalliee HEU3BECTHOE O]l 3HAKOM TPUTOHOMETPUYECKON (YHKIMH,
Ha3bIBAETCS] MPUOHOMEMPUUECKUM.

Ilpocmeiiwiue mpuzonomempuyueckue ypasHeHus.

1.

2),

3).

4.

5).

SIX = ¢ .

sinx =0, z=mk, k- moboe genoe 9HCIo,

El

sinx=-1, x=—-7/ 2+ 2wk, k- noboe Henoe YHCIO,

sinx=1, x=m/2+2nk, k- noboe nenoe 94HcIO; 3

sinx=a, |e|=1, sgeck HET pEINEHHA,

sinx=a, |a|=1, x=(—1)k sarcsin g + Tk, & — moboe Memoe SHOTO.
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COSX = «¢f.

1) cosx=0, z=7/2+7k, k-—moboe Hemoe 9HCIO,

2l ocosx=1, x=2mk, k—moboe Denoe SHCIG,

3 cosx=-1, x=T+2nk k—moboe genoe YHCIO,

4). cosx=a, |a|=1, smect HET peINEHHEE,

5. cosx=a, |a|=21, x=farccosg+imk, k- moboe Hemos HHCIO.

tanx = .

1 tanx =0, x=mk k—moboe IeI0e YHLIO,

cotx =& .

D ocotx=0, x=n/2+mk, ik—nwoboe MeIoe YHCIO,

21 tanx=a, x=arctana+Tk k-—noboe [enoe 9HMCIo.

&) cotx=&, x=arccota+ Tk, L —moboe Oemoe HHCITO.

Memoowvl pewienua mpuzoHomMempuuecKux ypasHeHul.
Pemmennie TpUroHOMETPUUECKOTO YPAaBHEHUS COCTOUT U3 JIBYX JTAIOB: npeobpaszosanue ypasHe-
HUs JUIsl TIOJTYYEHHMs] €ro MpOoCTeHIero BUjaa (CM. BBIIIE )M peuieHue MOJIy4eHHOTO IpPOCTe-
IeT0 TPUTOHOMETPUYECKOTO YPaBHEHHUS.
Cy1iecTByeT ceMb OCHOBHBIX METOJIOB PELICHUS] TPUTOHOMETPUUECKUX YpaBHEHUII.

1. Aneebpauueckuu memoo. MeTo]] 3aMeHbI IEPEMEHHOM U MOICTaHOBKH.
2. Pasnoswcenue Ha MHOMXCUMENU.

3. Ilpuseoenue kK 0OHOPOOHOMY YDABHEHUIO

4. [lepexo0 Kk nOLI0GUHHOMY Yely.

5. BeedeHue scnomoeamenvpHozo yaid.

6. [Ipeobpaszosarue npouszsedeHus 8 CyMMY.

7. Ynusepcanvnas noocmanoska.

e XO0J 3aHSITHUEL
3amanue 1.
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[Tpountare maparpadst 33, 34, 35 yuebuuka (Anrebpa u Havana ananuza: YueOHuk s 10-11
KJ1IaccoB 001eo0pa3oBaTenbHbIX yupexaenuit/ [1I.A. Amumos u np. — M.: IIpocBemenue, 2004).

3aganue 2.

Pemnre ypaBHeHue:
1) sint=0
2) tgt=1
3) cost=1
4) sint=-1
5) ctgt=0
6) sin(-t)=1
7) cos (-t)=-1
8) cost=2

9) ctgt—\/§:0
10) 2sint+5=0
11) 2cost=\/2

2sin|t+1|=+/2
12) 5
t 7 =
oft-tfe-vs
13 12 2
2 Tt _1
cos’|2t+—|=—
14) 6) 2

IIpakTnueckoe 3ausitue Ne 57
Tpenaxép Ha temy «lIpocreime TPUroHOMETPUIECKUE HEPABEHCTBA»

(Ha3BaHME NPAKTHYECKOW 3aHATHIbI)

e [lenb MpakTUYECKON 3aHATUMBI:
- 03HAKOMJICHHE C TIOHATHEM TPUTOHOMETPUYECKOTO HEPABEHCTBA;
- IpUOOPETEHNE HABBIKOB 110 PEUIEHUIO TPUTOHOMETPUUYECKOUX HEPABEHCTB.

e TeopeTHYeCKHe CBEICHUS

HepaBeHCTBO, B KOTOPOM HEU3BECTHAs MEpEMEHHAs HAaXOIUTCS MOl 3HAKOM TPUTOHOMETPH-
9eCKON (YHKIINH, HA3bIBACTCS MPUSOHOMEMPUYECKUM HEPABEHCMBOM.
K npocmetiwum mpueonomempuueckum nepagencmeam OTHOCATCS cleayronie 16 HepaBeHCTB:

sin x>a, sin X=a, sin x<a, sin Xx<a,

COS X>a, COS X=a, COS X<a, CoS X<a,

tg x>a, tg x=a, tg x<a, tg X=a,

Ctg X>a, Ctg X=a, Ctg X<a, Ctg X<a.

3/1ech X sSBISETCS HEM3BECTHOM MEPEMEHHOM, 0 MOXKET OBITh JTFOOBIM JICHCTBUTEIHHBIM YHCIIOM.

e XOJ 3aHSITHUEL
3ananue 1.
[Ipountate maparpad 37 yueOHuka (Anredpa m Havayia aHanuza: YueOHuk maisa 10-11 xmaccoB
obmeoOpazoBarenbHbIX yupexaeauii/ LI.A. AnmumoB u np. — M.: [IpocBemienue, 2004).

3aganue 2.
Pemmite HepaBeHCTBA:
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1) cost>1

sin tzl
2) 2

3) Ctg IS—\/g
4) sin t<0,4
1
cos t>——
5) 4
6) Cos (= t)<-1

7 2sin(=2¢t)<\3

cos 3t>l
8) 3

V3 tg (St—% <1

9)
10)2 COS 5t<y2

11y ltg €>2

. U
3sin [2t——|<1
' 4

12)
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