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- 850 3agaHuii pasHBIX TUIIOB, CrPYIIINPOBAHHbIE IT0 TEMaM;
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+ IOJPOOHBIE PeIIeHns 3aaY.

IIpencraBiieHbl Bce yueOHbBIE TEMBI, 3HAHNE KOTOPHIX IIPOBEPSETCS HK3a-
MEHOM.
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OcHOBHble cBepeHuns 00 OCHOBHOM
rocyapcrBeéHHOM 3K3aMeHe No MateMaTuke

Ha BrITIOTHEHUME TOCYIapCTBEHHOU SK3aMeHAaIMOHHOU pado-
THI 10 MaTeMaTuKe orBoauTcsa 235 MuHyT (3 uaca 55 MuuyT).

JK3aMeHaIIOHHAsA paboTa BKJoOUaeT 206 3aJaHUII U COCTO-
UT U3 JBYX YacTeil.

Ileppaa uwacte BkJouaer 20 BzamaHwuii 6a30BOTO YPOBHSA
CJIOJKHOCTH, BO BTOPOIl YacTu — INECTh 0ojiee CJIOKHBIX 3aja-
HUM. 3a KaKJoe BepHOe pellleHre 3aJaHus [IepBOIil YacTu
MOJKHO ITOJYYUTH OAUH 0aJij, BCETrO 3a IIEPBYIO YacCThb dK3aMe-
HaIlMOHHON paboThl — MakcumagbHO 20 6Gaymos. OTBeTHI K
3alaHUAM HYKHO BHOCUTH B OJIAHK C TEKCTOM 3aJaHUIL.

B aTo0ii wacTu paboThI mpeaJaraloTcAd 3aAaHUS HECKOJbKUX
TUIIOB:

— 3aJaHusA, B KOTOPBIX TpebyeTcsl BHIOpPATh U3 HECKOJIb-
KUX OPeAJOKEeHHBIX OTBETOB OJWH BEPHBII;

— BaJaHUd C KPAaTKUM OTBETOM;

— 3aJaHUsA Ha COIOCTaBJIEHUE, B KOTOPBIX TpebyeTcss COOT-
HeCTHU Hapbl 00'BEKTOB;

— 3aJaHusd Ha BBHIOODP BepHOTO (HEBEPHOIr0) YTBEPIKIEHUS
U3 HECKOJbKHUX IIPeAJOKeHHBIX.

IlpuBemem mnpumMepsl O(GOpPMIEHMWS OTBETOB 3aJaHUIl pas-
HBIX THUIOB W3 IIePBOIl uacTu pPabOTHI.

1. 3anumure 0,00019 B cranmapTHOM BHIE.

1) 0,019-102 3) 1910
2) 0,19-10°2 4)19-10°°
OrBerT: 3

3
. m=°7

2. Haiigure 3HaueHUe BBIPAKEHUA — —— IPU b= —+/7

7

Orser: —7
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3. CoorHecuTre apobOM, KOTOPbIe BBIPAMKAIOT MOJU HEKOTO-
POl BEJIMUMHBI, ¥ COOTBETCTBYIOII[MIE MM IIPOIEHTHI.
1 1 1 1
A, = B. — B. — r. —
5 4 2 25

1) 4% 2) 50% 3) 20% 4) 25%

A b B r
3 4 2

OrBerT:

YrauTe HOMepa BEPHBIX YTBEPIKIEHUII.

4.

1. ITapanmesorpaMM MOJKHO BIIHICATh B OKPY?KHOCTD.
2. Huamerp — OoJbIIasg M3 XOPJ OKPYIKHOCTH.

3. CymiectByer TpeyroasrHuk c¢ yraamu 40°, 25° n 115°.
o

TBeT: 23

3a Kakoe 3aJjaHrie BTOPOI 4aCTH MOXKHO IMOJYUUTh OT HYJIS
0 OBYX 0aJIJIOB, BCEro 3a BTOPYIO UACTh PAbOThl — MaKCUMAaJIb-
HO 12 GanaoB. 3mech TpedyeTcsa IPeACTaBUTh IIOJHOE pellleHue
3aJaHUN Ha OTJAEJIbHBIX JINCTaX, KOTOPbIE BHIAAIOTCS BMECTE C
TeKcTOM paboTswl. [{Jia moacuera 6alIoB yUyalnerocsa CKJIa bIBa-
IOT KOJIMYECTBO OaJIJIOB, MOJYUYEHHBLIX 3a MEPBYI0 U BTOPYIO
JacTh PaboThI.

B kammoii ywactu paboThI cofepsKaTcsA 3aJaHUSA U3 MOIYJIS
«Asrebpa» m moxynsa «I'eomerpusi». Pacmpenmenenue 3amaumii
0 MOAYJSAM M YacTAM Pa0dOThI HNPUBEAEHO B Tabjawuile.

Monyas «Aaredpa» Mopyns «I'eomerpusa»
Yactp 1 14 6
Yactp 2 3 3

B cmpaBouYHBIX MaTepuajiaX, KOTOpbIe Pa3JaloTCsa BMecTe C
SK3aMeHAIMOHHOH paboToii, coaep:kaTcd MaTeMaTHUUeCKUe
(opmyabl M TAOGAUIBI KBAAPATOB ABY3HAUHBIX uuces. pyru-
MU CIIPABOYHBIMIU MaTepuajiaMi, a TaKiKe KaJbKyJIATopaMHu
TMOJb30BAThCA 3aIIPeIaeTcs.



OcHoBHble cBefeHus 06 OIS no maTemaTtuke 9

PexomeHmanuu mo mMOATOTOBKE K 9K3aMeHY
¢ IOMOIIBI0 TOCOOHS

HawuGosee spdexTuBHO pabOTy II0 HMOATOTOBKE K dK3aMeHy
mo ajaredpe MOKHO HOCTPOUTH IIO CJAEAYIOIIEeMY IJIaHYy:

1. O3HAKOMUTBHCS CO CTPYKTYPOU SK3aMeHAI[MOHHON paboThI.

2. W3yuyuB (Mgy TOBTOPUWB) TEOPETHMUECKUIl MaTepuaJ Iep-
BOUM TeMBbI OCHOBHBLIX BOIIPOCOB COlep:KaHus «4dwmcia u BwIpa-
skeHusi. IIpeoOpasoBanmue BbIpAKeHUII», pazodpaTh KOMMEHTA-
pUHU IO PeIIeHnI0 TUIIOBBIX 3aJaHUUN 9TOW TEeMbl U PEIIUTh IO-
cJeI0oBaTeJIbHO BCe IpeJIoKeHHbIe 3aJaHusd.

3. CpaBHUTHL MOJYyUYEHHBIE OTBETHI C OTBETAMU, IIPUBEIEH-
HBIMH B KOHIIe mmocoousi. O0s3aTelbHO Pas3odparbcsa ¢ IPUUU-
HaMU TMOABJIEHUS OIMUOOK (ecau Takue OyayT), Ipu HEOOXOmu-
MOCTH TOBTOPUB TEOPETHWUECKUII MaTepuaj WU BOCIOJbH30-
BaBIINCh YKa3aHUAMU K  PeIIeHnio  3aja4d, KOTOpbIe
IPEJIOKEHBI B pasfesie «YKa3aHUA».

4. Paborasdg TaK W gajblllie, IIOCJEIOBATEJNLHO II€PEXOIUTH
OT OJHOI TeMBbI K APYTroii, OT OJHOTO pasmena K apyromy. Cra-
paTbcsa 3allOMUHATH OCHOBHBIE IIPHUEMBI PeIleHus 3aJaHuil.

5. Pemrars moAroToBUTEIbHBIE BAPMAHTHI K 9K3aMeHY WU
BapMaHTHI dK3aMeHa MO0 MaTeMaTHUKe IIPOIIJIBIX JIET, KOTOPbhIe
MOKHO HaWTH B JIUTEPATypE.

B ciayuae ommbGoOK B oTBeTax MM HE3HAHUS cIocoba BBI-
MMOJHEHUS KaKOro-TO 3aJaHUsA IIOBTOPUTH COOTBETCTBYIOIHM
TEOPeTUUYECKU BOIIPOC II0 JAHHOMY IIOCOOMIO M BEPHYTHCA K
periiaeMoMy BapHUAHTY.

PeROMeH,IIaI.(PIPI II0 IMOBEJEHHUI0O Ha 9K3aMeEeHe

Bo Bpema mpoBeneHUA 9K3aMeHa cTapaliTech He BOJTHOBATH-
ca. Yem ObIcTpee y Bac MOJYYUTCA COCPENOTOUNTHCA Ha pellie-
HUU 3aJaHUil, TeM CKOpee Bbl BCIIOMHUTE HEOOXOAMMBbIe MaTe-
MaTUu4YecKue (PaKThI U IPUEMbl PeIlleHus TUIOBBLIX 3aJaHUi, a
TaksKe MOWMeTe, YTO MOATOTOBKA K JK3aMeHy Ha YypoKaxX B
IIKOJIE M C TOMOIIBI0O JAHHOTO IMOCOOMA He TPOILIa JapoM U
BBl MOKeTe MHOroe pemuThb. OZHAKO Bce Ke He CTOUT 3a0bI-
BaTh O CAMOIIPOBEPKE.
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W emie, BHUMAaTeJbHO UnUTaliTe yco68ue U mpedo6aHUE BHI-
TIOJTHAEMOTO 3afanuA. B 3ajaHUAX IepBOU yacTu paboThl oIre-
HUBAETCSA MOJbKO Omeen Ha NnoCmasJeHHblil aonpoc!

Ilepen TeM KaK OPUCTYIUTHh K BBIIOJHEHUWIO 3aJaHUil, IIPO-
CMOTPUTE BCIO IIEPBYIO YACTh IIPEAJI0MKEeHHOI Bam pabdorsl. [la-
Jjee, He Tepssd BpeMeHU, HauWHAWTe BBINIOJHATH OJHO 3a JpPY-
TUM 3aJaHuA IepBoi uactu. Eciam Kaxkoe-TO 3ajaHue BBI3BAJIO
3aTPYAHEHUs, OCTaBbTe €ro UM MepPeXOoAuTe K peIleHHIo cJie-
nyroiiero. K mpomnyIieHHBIM 3aSaHUAM MOYKHO OyAeT BepHYTh-
cdA mosske. PeKoMeHyeM ITPOBEPATH cebsA IIocjie BBITTOJHEHUS
KajKJOT0 3aJlaHudA, a TaKiKe II0CJe BBIMOJHEHUA B3aJaHUul
KasKkgonr yactu. PeKoMeHIanmmuy 1m0 BBIIOJHEHUIO BTOPOI dac-
T pPaboThI TaKuUe JKe, KaK W JIJsA IIepPBOil YacTu, OJHAKO 3/ecCh
elrle cJenyeT CJIeOUTh 3a IPaBUJIBHOCTHIO O(hOPMJIEHUA PEIlleH-
HBIX 3azaHuii. OueBUIHO, YTO HAIO CTApPaThCA PEIIUTH 00Jb-
Iee KOJIMYECTBO 3aaHWil, mpmyeM mpaBuiabHO. Ilepenm Tem
KaK cxaTh paboTy, ellle pa3 HpoBephTe MPaBUJIbHOCTH 3aII0JI-
HeHUA OJIaHKA OTBETOB, HE OCTAJOCh JIM HEPEIIeHHbBIM Ka-
Koe-TO 3ajJaHue.

Henaem ycnewnoit coavu sxsamenal



TEMATUNYECKUE TPEHUPOBOYHbDIE
3AJAHUSA

Moaoynb «Anrebpa»

Tema 1. YHACJNIA N BbIPAXKEHUS.
NMPEOGPA30OBAHUE BbIPAXXEHUI

IIpu BRImOJIHEHMU 3aJaHUM IO IIPeo0pasoBaHUIO BLIpaKe-
HUH WCIIOJIb3YIOTCS Pa3jIMUYHBbIE CBOMCTBA CTEIeHW W apudme-
TUYECKOT0 KBaAPaTHOTO KOpHA. BrluncieHusa m mpeodpasoBa-
HUS TPeOYIOT MOBBINIEHHON KOHIEHTPAIMW BHUMAHUS.

B mepBoil yacTu sK3aMEHAI[MOHHOI PabOThI OOLIUHO TPedy-
eTcs BBIIOJHUTH OJHO WJIU ABA NEWCTBUS IJA IIOJYyUYEHUS pe-
3yJIbTaTa IO IIPeodPa30BaAHUIO IEJBbIX U TPOOHBIX BBIPAYKEHUI.
Bo BTOpOIi yacTu — mpeobpa3oBaHUS MHOTOIIIArOBLIE, IIPUUEM
YacTO MPUXOAUTCA MPUMEHATH PA3JUUYHBIE METOABI Pa3jIorKe-
HUS BBIPAKEHUN Ha MHOMKUTEJIN.

1.1. JennmMocTb HaTypasibHbIX Yncen

HpI/I BBIIIOJIHEHU 1 Sa,Z[aHI/Iﬁ Ha MOJeJMMOCTh HaATypPaJIbHBIX
qyuceJ HCIIOJB3YIOTCA pa3InYHbIE CBOMCTBA AeJINMOCTH, OIIpe-
IeJieHre M CBOIiCTBA HAMOOJIBIIIErO OOIIero e MMOI'0 M Hau-
MEHBIIIero OO0Iero KPaTHOTO ABYX UMCeJ, a TaKyKe IIPU3HAKU
meammoctu Ha 2, 3, 5, 9, 10.

TEOPETWHECKWE CBELEHWA

Onpenenenne. HarypaapHoe UmMCIO a JOeJuTCA Ha HATY-
paabpHOe umcao b, eciam CyYIIeCTByeT HaTypaJbHOE UYKCJIO 11,
Takoe, 4To a = bn (Hampumep, 32 meauTcsa Ha 4, TaK Kak
32 = 4.8).

Onpenenenne. IIpocThIM UMCIOM Ha3LIBAeTCS TaKoe HATY-
pajJbHOE YMCJI0, KOTOPOe MMeeT TOJIbKO ABAa HATYPAJLHBIX Je-
aurens: 1 u camMo 9T0 umceao (HampuMep, UYUCIO 7 OeJIUTCS
TOJBKO Ha 1 m Ha 7, mMO3TOMY 7 — IIPOCTOE UMCJO).
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Onpegnenenre. CocTaBHBIM YHMCJIOM HA3BIBAETCSA TaKoe Ha-
TypaJIbHOE UMCJIO0, KOTOPOe HMMeeT 0oJjiee ABYX HATYpPaJbHBIX
nenuTenell (Hampumep, uucyo 8 mesurcda Ha 1, Ha 2, HAa 4 U
Ha 8, mosTOMYy 8 — COCTaBHOE UMCJIO).

J060e cocmasHoe HamMypanvHoOe HUCLO MONCHO pPaA3no-
UMb HA npocmbuvle MHONICUMENU, U NPULEM MOLbKO 00HUM
cnoco6om.

C110co05bI, IIPU KOTOPBIX IIPOU3BEIEHUS OTINYAIOTCS TOJBKO
MOPAAKOM MHOMKHUTEJelH, CUMTAIOTCA 3a OJAUH CIIOCO00.

CBoiicTBa JeIMMOCTH

Ecau B cymMMe HATypaJbHBIX UHCEJI KaxkIOe cjaraemoe me-
JUTCA HAa HEKOTOPOe YMCJIO, TO U CyMMa OEeJUTCS Ha 5TO UMC-
Jo (mampumep, cymma uywucen 12 + 24 + 36 pmenurca Ha 12,
TaKk KaK KaskJoe cjiaraeMoe CyMMbI AenuTcs Ha 12).

Ecau B mpomsBegeHMM HATYPaJbHBIX UYKCEJ OOUH W3 MHO-
JKUTeJel JeJNNUTCs Ha HEeKOTOPOoe YMCJIO0, TO 1 IIPOu3BeAeHUe
IeJUTCA Ha 9TO uucjao (HanpuMmep, IIPOU3BeIeHHEe UYHCes
12 .13 -14 penurca Ha 6, Tak Kak OOUH M3 MHOKHUTeJged — 12
Ieaurca Ha 6).

IIpu3Haxku neaumocTu Ha 2, 3, 5, 9, 10

Yucao menuTcs HA 2 TOTZAA W TOJBKO TOTAA, KOTAA OHO
OKaHuUmBaeTca yeTHou mudpoin (mudppser 0, 2, 4, 6, 8 — uer-
Hele; mudpsr 1, 3, 5, 7, 9 — HeuerHble; yncao 14 geauTcsa Ha
2, TaK KaK OKaHumBaeTcs udpoi 4).

Yucao genuTcsa Ha 3 TOTZA ¥ TOJAbKO TOT/Ia, KOTAa cyMMa ero
mudp penurca Ha 3 (Haupumep, uymciao 84 mesuTcda Ha 3, Tak
Kak cymma ero 1upp — 8+4 =12 pgeaurca Ha 3).

Yucao menuTcs HA 5 TOTZA W TOJBKO TOTAA, KOTAA OHO
okaHumBaetrca nmu@pou 0 unu 5 (Hampumep, yuciao 45 meaut-
cd Ha 5, TaKk KaK OKaHUMBaeTcs IU(POH H).

Yucao genurcsa Ha 9 Torma W TOJBKO TOrga, KOTAa cyMMa
ero nmu@p geautcd Ha 9 (Hampumep, uuciao 198 menurca ma 9,
TaKk Kak cymma ero nmudp — 1+ 9+ 8 = 18 menurca ma 9).

Yucao menutcss ma 10 Torma u TOJBKO TOTrJa, KOTAa OHO
okaHuuBaetrca nudpoir 0 (mampumep, umcio 60 mgemurcsa Ha
10, Tax Kak oxkamuumBaeTrcs mudpoi 0).



Tema 1. YACIIA V1 BBIPAXEHWIA. MPEOEPA3OBAHME BbIPAXEHIAN 13

Onpenenerre. OcTaTKOM OT [eJIeHUS HATYPaAJbHOTO UYHCJIA
a Ha HATypalbHOe UYMCJI0 b HasbIBaeTCs TaKoe HaTypaJIbHOe
YKCJO ¥, UTO PA3HOCTL a4 — r geautrcsd Ha b, u 0 < r < b.

T.e. UKMCJIO @ MOKHO TPEACTABUTH B BuUie a = bn + r, vae
n — HEKOTOpOe HATypalibHOEe UYHCJIO, a I' — OCTATOK (YHCJIO
n Ha3BIBAIOT YaCTHBIM; HAIpuMep, ymcyao 17 MOKHO IIpejacTa-
BUTH cJeayioniuM obpasom: 17 = 5-3 + 2, T.e. Ipu JeJieHUU HaA
5 ymcao 17 maer ocraTok 2, a ymcao 3 OyAeT MPU STOM UYaCT-
HBIM).

Onpepenenne. Eciu HaTypaJbHOE UMCJIO @ JEJUTCA Ha Ha-
TypajabHOe YuCI0 b, TO UKca0 b HA3LIBAIOT AEJUTEIeM YHCJIa
a, a Y1MCJ0 a — KPaTHBIM 4uHcjaa b (Hampumep, YUCJIO 5 — ne-
JauTesb yucaa 45, a ymciao 45 — KpaTHOoe umciaa bH).

Onpegnenenne. Ilycts a u b HaTypanbHBle yuciaa. ducuao d
HA3BLIBAIOT OOIIMM [eJIUTeJeM IJs a U b, eClii OHO SIBJISIEeTCS
IeauTegeM U OJd a, U O b (Hampumep, YUCI0 2 — OeJUTeb
ypcaa 12 m genuTesb yucjaa 6, IOSTOMY YMCIO 2 SBJSETCS
obmuM menuTesieM uwmcea 12 u 6).

Cpenu genuTesieli umces eCThb HAMOOJBIINM, KOTOPBLIH Ha-
3LIBAIOT HAMOOJBIINM OOIIUM JeJnuTeJeM uucel a u b, u obo-
smauator HOI (a; b) (mampumep, HOJT (12; 6) = 6).

Onpegnenennve. Ilycts a u b HaTypasbHble yncaa. ducio k
Ha3bIBAIOT OOIIMM KPATHBIM AJS @ U b, ecii OHO KpaTHO U 4,
u b (Hanpumep, uuciyio 45 genuTcsa Ha 5 U Ha 3, IIOITOMY AB-
Jsercs oOIIMM KpPATHBIM uucesa 5 u 3).

Cpenu oOIIUX KPATHBIX €CTh HAWMEHBINWII, KOTOPBLIH Ha-
3bIBAIOT HAMMEHBIIINM OOIIMM KPATHBIM uucesJ a u b, u o6o-
suauaoT HOK (a; b) (manpumep, HOK (3; 5) = 15).

SAOAHVA 1A AKTUBHOIO OBYHEHWA
(C KOMMeHTapUSMU, peLLeHUSIMM, OTBETaMI)

HJenutean u KpaTHbIE YUCJIA

3agaunue 1. Boeibepure us uncen 4, 6, 8, 10, 12 genure-
an 20.

Pemenue.

Yucao 20 geaurca Ha 4 u Ha 10 1 He geautcsa Ha 6, 8, 12,
mo3ToMy TOJdbKO umcya 4 m 10 ABISIOTCS DEeIUTeNAMHU YNC-
aa 20.

OrserT: 4, 10.



14 TEMATUYECKME TPEHVPOBOYHbIE 3AJAHNA

3aganue 2. Boibepure us umcen 4, 6, 8, 10, 12 xpar-
HBIE 4.

Pemenue.

W3 yrasauubix umcea Ha 4 geasarca 4, 8, 12 u He genArcs
6 u 10, mosToMy TONBKO umcaa 4, 8 u 12 ABISIOTCS KPATHBI-
mMu 4.

OrBerT: 4, 8, 12.

3amanue 3. Joxaxure, uro cymma 25 + 44 + 83 genurca
Ha 13.
Pemenue.

IIpencTaBUM KaKkgoe cjaraeMoe HCXOLHOH CYMMBbI B BHIE
cremern 2: 4 = 22, 8 = 28,

4 3
20 +44 485 = 26 4 (22) +(2%)" =26 428 4 2°.
BreiHecem o6muit MHOkuUTeNIb 2% 3a cKOOKH.
20 +28 +2° = 26(142% +2%) = 26.13.
ITo cBoiicTBaM [OEIMMOCTH MBI HOJYUYUIU, UTO IEJIUTEIEeM

26 + 44 1 83 gngerca umcio 13, sHauur, cymma 26 + 44 + 83
meautcd Ha 13.

IIpusnaxu neaumocTu Ha 2, 3, 5, 9, 10

Samaunue 4. YKa)KuTe YKUCJI0, KOTOPOe HEJIUTCA Ha 3.
1) 314 2) 315 3) 316 4) 317

Pemenue.

IIpuMeHVM K 9THM UYHCJAM IPUSHAK AeguMocTu Ha 3. Jas
STOTO BBIUMCJIUM CyMMYy (P B 3aOKUCH KAXKIOT0 U3 3TUX UN-
ceJ.

314 — cymma mupp 3+ 1+ 4 = 8 He genurTca Ha 3.

315 — cymma mupp 3+1+ 5 =9 genurca Ha 3.

316 — cymma mudp 3+1+ 6 = 10 e meaurca ma 3.

317 — cymma mupp 3+1+ 7 = 11 He meaurca Ha 3.

HWrak, Tonbko y omuHoro umcjga 315 cymma mudp AeauTCs
Ha 3, 3HAYUT, MO MPUIHAKY AEJIUMOCTH Ha 3 U CaAMO UHCJIIO
315 gmenurca Ha 3.

OrBeT: 2.
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3agaunue 5. Kaxymo nudpy Hamo HIOCTAaBUTL BMECTO ¥,
uyT00bl umcao 123% menuiaocs Ha 27?7

Pemenue.

Yucao 123% meaurca Ha 2 Torga M TOJBKO TOTAAa, KOrIa
OHO OKAQHYMWBAETCA YETHON mu(dpoil, 3HAYUT, BMECTO * MOYKHO
mocTaBuTh yeTHbIe mudpsl: 0, 2, 4, 6, 8.

OrserT: 0, 2, 4, 6, 8.

3amganue 6. Haliture mociegHIOI ITUQPY UUCIA
a=1-2-3-4-5-6-7-8.

Pemenue.

Yucamoa =1-2-3-4-5-6-7 -8 genurcs Ha 2 u Ha 5, 3HAa-
yuTr, oHo geautca u Ha 10. ITosTomy ero mociemuss mudpa
pasua 0.

OrserT: O.

Henenue ¢ octaTkoM

Sagauue 7. OcraTok oT mesnenus uyucyaa 123 Ha 8 paBeH:
1)1 2) 2 3) 3 4) 7

Pemenue.
BeimostTHUM nesieHue yroJKOM.

1238
-8 |15
43

40
3

OcraTok or genenmsa umnciaa 123 Ha 8 paBeH 3.
OrBerT: 3.

Bamansue 8. Haiizure mocaenuon nmudpy umcta 22010,

Pemenue.

B0O3BOJUTH B CTEIleHb YHCJIO 2 IOJTO, IO3TOMY HCCIeNyeM
BOIIPOC O TOM, KAKUMHU IH(GPAMH MOTYT OKAHUYMBATHCA CTeIle-
HU uymnciaa 2.

PaccMoTpuM IOCJIeNOBaTeJbHBIE HATypajIbHble CTeleHU

ypcaa 2.
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21 =2 22 =4 23 =8 24 =16
25 =32 26 = 64 27 =128 28 = 256
29 =512 210 = 1024

3aMeTHM, YTO eCJIM IIOKa3aTesb CTeeHu 2 IPU AeJeHUN Ha
4 nmaet ocratok 1 (1, 5, 9, ..), To mocienuAs udpa B 3amucCU
yucJyia paBHa 2.

Eciu mokasareinb cTemeHu 2 IIpU JejeHUUN Ha 4 gaer ocra-
ToK 2 (2, 6,10, ...), To mocaenHAs udpPa B 3alKCHA YKUCIA PaB-
Ha 4.

Ecau moxkasarens cremeHu 2 npu AejeHun Ha 4 gaeT ocra-
ok 3 (3, 7, ...), To mociaenuasa muppa — 8.

Eciu nmokasaress crenenu 2 geaurtca Ha 4 (1, 5, ...), To mo-
ciaenuasa muppa — 6.

Paccmorpum umciio 2010.

2010 = 2008 + 2 = 4-502 + 2.

3HaunuT, mocaenHAd nudpa B sanucu uyuciaa 22010 pasua 4.

OrBerT: 4.

Samgaunue 9. OcTaToK OT AesieHUA HEKOTOPOTO HATypaib-
HOro ymcJa Ha 25 paBeH 7. HalifuTe ocTaTOK OT JeJIeHUS 9TOTO
yucJa Ha 5.

Pemenue.

Ecau ocTaToOK OT JesieHus HEKOTOPOTO HATYPAJbHOI'O YKCIa
x Ha 25 paBeH 7, TO caMO UMCJO MOJKHO 3alllCAaTbh B BUIE
x = 25n + 7, e n — HEKOTOpPOe HATypPaJbHOE YUCJIO.

Tak Kak HaJ0 HANTHU OCTATOK OT [AeJNIeHUs HCXOIHOTO UWC-
Ja Ha 5, mpeobpasyeM 5TO UHCJIO CJEAYIOIIAM 00pas3oMm:
25n 4+ 7 =2bn+5+4+2 = 5(bn +1)+ 2, rone 5n +1 — HEeKOTO-
poe HaTypajJbHOE YKCJIO, 3HAUUT OCTATOK OT AeJeHUS UCXOJ-
HOTO Ymcja Ha b paBeH 2.

OrBerT: 2.

3ameyanue: uncyao x = 25n + 7 MOKHO IIPEJCTABUTH B BULE
x =5-bn+ 7, rme bn — HEKOTOpPoe HATypaJbHOE YHCJIO, HO
yucesao 7 He OyAeT OCTATKOM OT JeJIeHHWs UHcJa X Ha D, TaK Kak
7 5 (cMm. ompeneeHNne OCTAaTKa OT MEJICHUS).
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3agaunume 10. OcTaToK OT [ejieHHUs HEKOTOPOIOo HATY-
pajibHOTO umcJjga Ha 5 paBeH 2. HaiiguTe ocTaToK OT JAejieHUS
aTOro umcjia Ha 25.

Pemenue.

Ecau ocTaToOK OT [eJieHNs HEKOTOPOI'0 HATYPAJIbLHOTO UMCJIa
Xx Ha 5 paBeH 2, TO ero MOJKHO 3alucaTh B BuIe X — bdn + 2,
rme n — HEKOTOpOe HATypPaJbHOE UHCJIO.

Yucyio n HEWU3BECTHO, II0OTOMY CJIeAyeT PacCMOTPETh Bce
caydyay IpU JeJIeHMM Yucja 71 Ha 5: YNCJIO n OeJUTCS Ha D;
YHCJIO I JaeT B OCTATKe OT AejieHus Ha b uumcaa 1, 2, 3, 4.

Ecau uucio n menuTcsa Ha 5, TO ero MOKHO IIPEACTABUTH B
BUAE n = bm, rge m — HEKOTOPOoe HaTypajabHOe unciyo. W wuc-
XOOHOE YMCJI0 MMeeT Bum x = 5-bm + 2 = 25m + 2, Torma oc-
TaTOK OT JejieHusA ero Ha 25 paBeH 2.

Eciu umeno n mpu gejeHuu Ha 5 maerT octaToK 1, To ero
MOKHO TpeJcTaBuUTh B Buae n = dm + 1. I ucxomHoe umcio
uMeer BUJ X = 5-(bm + 1) + 2 = 25m + 7, Torma oCTaTOK OT
meneHus ero Ha 25 paBeH 7.

Eciu umcno n mpu gejJieHUM Ha D JaeT OCTATOK 2, TO €ro
MOJKHO IIPeACTaBUTh B Buje n — bm + 2. I mucxommoe YMCIIO
umeer Buf X = 5-(5m + 2) + 2 = 25m + 12, Torma ocraTox OT
megenus ero Ha 25 pasen 12.

Paccy:xkgas aHaJIOTMYHO, IIOHMMAaeM, YTO HCXOTHOE UKCJIO
mpu JAejieHUUW Ha 25 MOMKeT mgaBaTh octaTku 17 u 22.

OrserT: 2, 7, 12, 17, 22.

IIpocTthie uncaa. PasaoskeHue HATypPaJIbHOTO YHCJIA
Ha MPOCThI€ MHOKUTEJIHN

IIpu pasnoskeHWU HATYPAJbHBIX UYNCEJ HA IPOCTHIE MHO-
JKUTEJNU VCIOJIb3YIOT IIPUSHAKU AEeJIMMOCTH.

Sagaunue 11. Paszmoxkure HA IPOCTHIE MHOMKUTEJIN UUCJIO
720.

Pemenue.

CHauaja ompemenmM, Ha KaKhe IIPOCThIE UMCIA TeJIUTCS
720.

1) Tak Kak umcao 720 okaHumBaeTca yeTHbIM umcjaom 0, To
720 penurca Ha 2;
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2) raxk kak 720 oxkanumBaetca yucjom 0, To meauTca Ha 5;

3) Tak Kak cymMma nu@p uwmciaa (20 paaa 7 + 2 + 0 = 9,
TO AeJUTCA Ha 3.

VY106HO pasjoKeHUe Ha IIPOCThIE MHOMKUTENN 3alllChIBATH
CTOJIOMKOM: [OeJINTeJb PAacIIojiaraeTcs CIpaBa OT BePTHUKAJb-
HOI 4YepThI, a YaCTHOE 3alNCBIBAETCS IIOM IeJINMbBIM.

720 | 2
360
180
90
45
15
5

1

Ot W W NN

WUrax, mbl moayuuau, uro 720 =2-2-2-2-3-3-5.
OrBeT: 720 = 24 .32 .5.

Haumensiee o61ree KpaTHoe,
HaMOOJBIINI OOLIUHA JeIUTEeIh

3amganue 12. Hambonpimii oOMIMIA JeJIATENb UKCEJ
a=2-2-2.3-5-5ub=2-3-3-5-5-5 pasen

1)5 2)2-3-5 3)2-2-3-3:5-5 4)2-3-5-5

Pemenue.

B pasiokeHuHM 4Yucyia @ Ha IPOCTbIe MHOMKUTEJIN YUCJIO 2
BXOJIWUT B TPEThell CTEIleH!, a B Pa3JIOMKEHUU uucja b Ha mpo-
CTble MHOMUTEJIN YUCJIO 2 BXOOUT B HepBOﬁ cTrelrenyu, 3Hauyur,
8 PA3Jl0HCeHUU HA NPOCMble MHOMCUMELU HAubosbulezo o0uie-
20 deaumens yucen a u b yucao 2 0onHHO npucymcmeosams
8 MeHbvlell cmeneHu, m.e. 8 nepeoil cmeneuu.

AHaJIOrmYHoO MOKHO IIOJIYyUYUTHh, UYTO B PaA3JIOKE€HHNHN Ha IIPO-
CThIe MHOMKHTEJIN HAMOOJBIIIEro OOINero AeJuTe]s OJd a U b
YUCJIO 3 MOJIMKHO IIPUCYTCTBOBATH B IIE€PBOM CTEIIEHU, a UHCJIO
5 — BO BTOpOIi.

ITosromy HOI (a;b) = 2-3-5-5.

OrBerT: 4.
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3agaunue 13. Haligure HanmMeHbIlIee o0Iee KpaTHOE UH-
cex 420 u 270.

Pemenue.

PazimoxkuM Ka)Kkgoe M3 JaHHBIX UYHCEJ HA IIPOCThIe MHOMKI-
TeJIU.

420 |2 270 |2
210 |2 135 |3
105 |3 45 |3
35 |5 15 |3
7 7 5 |5
1 1

B pasnosxkernuu umcia 420 Ha TPOCTHBIE MHOMKUTEIUN UYKCJIO
2 BXOJIHUT BO BTOPOU CTeIleHW, a B pasjokenuu umciaa 270 Ha
IIPOCThIE MHOKUTEIUW UMCJIO 2 BXOJUT B IEPBOM CTEIEHU, 3HA-
YUT, 6 PA3AOHCEHUU HA NPOCMbLe MHOICUMEAU HAUMEHbULEeZO
o0uezo0 KpamHuozo 4ucsio 2 00LHCHO NPUCYymcmeosamsv 6 60.Jb-
weil cmenenu, m.e. 60 6MOpoll cmenexHu.

Anxajornuso paccMaTpuBasi CTEIIeHH uuceal 3, b u 7, MOMK-
HO TOJIYUUTh, UTO B PAa3JIOKEHUU Ha ITPOCThIe MHOMKUTEIUN
HauboJsbIiiero odiiero genurtens uucea 420 u 270 uywucao 3
IOJI?’KHO TIPUCYTCTBOBATh B TPEThEH CTeIeHu, a uucjaa b u 7 —
B TI€PBOM.

Tlosromy HOK (420; 270) = 22 -33 .5.7 = 3780.

Orser: HOK (420; 270) = 3780.

SALOAHWA )15 CAMOCTOSATE/IbHOIO PELLIEHUA

Yacts 1

1. Kaxkoe u3 uucesn sABjsgeTrcd AeauteaemM 367

1) 8 2) 12 3) 24 4) 72
2. Kakoe u3 uunces He apiagerca geautenem 507?

1) 5 2) 10 3) 20 4) 50
3. Kakoe u3 umces saBIseTca KpPaTHBIM 367

1) 9 2) 18 3) 48 4) 72

4. Kakoe u3 uuces ABJsgeTcs menuteneM 36 u KpaTHbIM 67
1) 24 2) 12 3)9 4) 72



10.

11.

12.

13.

14.

15.

16.
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Kaxoe u3 umcesn He ABJAETCA KPATHBIM 37

1) 15 2) 27 3) 35 4) 45

CKOJBKO HATYPAaJbHBLIX OeJuTeIeill nMmeeT umcjao 12?7

OrBerT:

CKOJBKO UeTHBIX UYHCEJ YAOBJIETBOPSIET HepaBeHCTBY

11 < x < 20?

OTrBerT:

Kaxwne mudpsl HAZO HOCTABUTL BMECTO 9YTOOBI UMCJIO

543* pgesuaoch Ha 27

OrBerT:

Kaxkwue mudpbl HAZO HOCTABUTHL BMECTO YTOOBI UUCJIO

542% peanimochk Ha 3?7

OrBerT:

Kaxwue mu@pbl HAZO HOCTABUTL BMECTO YTOOBI UHCJIO

543* pesunaoch Ha 5?7

OTrBerT:

Kakyo mudpy Hago IOCTaBUTH BMECTO *, UTOOBI UMCJIO

542* pemuaoch Ha 67

OrBerT:

Kakyro mudpy Hago IIOCTAaBUTH BMECTO *, UTOOBI UMCJIO

541* pesmimocs Ha 157

OrBerT:

Ocratox ot gmenenus uucia 94 Ha 7 paBeH

1) 3 2) 4 3) 5 4) 6

YactHoe oT genenus umcaa 94 ma 7 paBHO

1) 11 2) 12 3) 13 4) 14

Haunbonpinuii o0Iiuii geInuTeb YIHCe
a=2-3-3-3-5-bub=2-3-3-5-5-5paBen

1) 5 3)2-2-3-3-5-5

2)2-3-5 4) 2-3-5-5-3

Haumensniiee o01iee KpaTHoe uncea a = 2-3:5-5 mu

b=2-2-3-5 paBHO

1)2-2.-2-3-3-5-5-5 3)2-2-3-3-5-5

2)2-3-5 4)2-2-3-5-5
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17.
18.

19.
20.
21.
22,
23.

24.
25.

26.

27.

28.

29.

30.
31.

32

33.

34.

Yactp 2
Ioxaxure, uro cymma 2° + 43 + 83 nenurca ma 19.

IokaKuTe, UTO ;94 — 81 — 3%genurca ma 17.

Haiinure mocienuioro nmudpy uwmcaa 11-12-13-14-15.
Pazyoskure Ha mpocTblie MHOMKUTeau uymcio 360.
PasnosxkuTe Ha IpoCThle MHOMKUTENN YUCIO 792,
Haiigure HanMmenbiiee obiiee kpaTHoe uncea 180 u 270.

Haiigure nHambosbinuii oOmuii meauTens umcea 180 u
270.

Hatigure HauMenbIliee obIiee kKpaTHoe uncea 168 u 450.

Haiinure wmawmbosbiiiuii oOIMII AeauTesb uucesn 168 u
450.
660
Cokparture npobp —.
p Aap 924

462
Cokparure 00 ——.
p AP 990

Kakue mpocTele uncia SABISAIOTCSA PEIIeHUSAMU HEPABEHCT-
Ba 18 < x < 27?

CKONBKUMHU CHOCOOAMM MOJKHO Pas3jOXKUThL Ha ABa HATY-
panbHBIX MHOMKHUTeNA urciao 12?7 CmocoObl, IPU KOTOPBIX
MIPOMBBEeHUS OTJIUYAIOTCA TOJHKO MOPSAAKOM MHOMKUTE-
JeH, CUMTAIOTCA 34 OLUH CIIOCO00.

Haiigure mociepnono nudpy unciaa 3100,

OcTaToK OT AeseHUs HEKOTOPOTO HATYPAJIbLHOTO YMCJIa Ha
16 paBen 9. HaiiguTe ocTaTOK OT AeJEHUS 3TOTO YMCJaA
Ha 4.

OcraToKk OT mejeHUsS HEKOTOPOTo HAaTypaJbHOro uucia Ha 4
paBen 1. Hailimute ocTaToK OT AesieHusA 3TOTO ymcia Ha 16.

ITpu pmenenuu Ha 12 umcio a maet ocraTok 7. Kaxoil oc-
TAaTOK MOJIyYUTCA IpHU AedeHuu Ha 12 umcia a® — 2a + 5?

IIpu gmenenmuu Ha 5 O4HO IleJIO€ UMCJIO SAET OCTATOK 2, a
apyroe — ocratok 4. HaiiguTe ocTaTOK OT JeJieHHSA Ha 5
CYMMBI 9TUX UHCEJI.
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35. Ilpu gesnenuy Ha 5 OLHO IleJIO€ UHMCJIO JaeT OCTATOK 2, a
apyroe — ocratok 4. Haiigute ocTaToOK OT JAejieHUA Ha 5
IIPOU3BEJCHUA STUX UYKCEI.

36. CKOIBKO  HATYpaJbHBIX  JeJuUTeJeli  HMeeT  YHCJO
55 — 252 +12522

37. HaiinuTre Bce UeThIpeX3HAUHbIE UMCJIA, B 3aIlHCH KOTOPBIX
BXOJAT TOJBKO MUMPEI 1, 2 1 KOTOpLIE OeJATCa U Ha 2, U
Ha 3.

38. Kaxyoo mnudpy Hamo mnpummcath K uwmcay 14 ciaeBa u
crpaBsa, YTOOBI MOJIYYMIOCH YMCJIO0, Hejsineecd Ha 3?

39. Brosb moporu oT mepeBHM BuaHoe mocTaBUJIM CTOJOBI Ue-
pe3 Kakabie 48 MeTpoB. OTH CTOJObI PEIIUJIN 3aMEeHHUTh
IPYTUMI, IIOCTaBUB HX Ha paccrodHuu 60 MeTpoB Apyr
or apyra. Haiimure paccrosHue oT HepeBHuU Bumgmoe 1m0
OymiKamInero croJyida, KOTOPBIN OyAeT CTOATh Ha MecTe
craporo. OTBer maiiTe B MeTpax.

40. ITaker coka crout 19 p. 50 k. Kakoe HauboJbIllee YKNCIO
TaKUX IIaKeTOB MOKHO KynuTb Ha 220 p.?

41. [Ina yyamuxca TPEThero KJjacca MPUTOTOBUIU OJMHAKO-
Bble mozapku. Bo Bcex momapkax Ownlao 120 GJIOKHOTOB,
280 pyuek m 320 kapanpgarieii. CKOJIBKO ydaIluxXxcsd B
KJlacce, eCJIM M3BECTHO, UTO uX Oosbiiie 30 uesoBex?

1.2. MpubnuKeHHble 3Ha4YeHns

TEOPETUHECKWE CBEOEHWA

IIpu m3mepeHMUM pa3JIUYHBIX BeJWUYWH (Macca, TemMmoepary-
pa, CKOPOCTh WM T. /.) W IPU OKPYIJIEHUU YUCEJ UCIIOJb3YIOT
npubsnKeHHble 3HaUeHuA. Hanpumep, anuny peiiku 2,201 m
MOJKHO 3aMEHUTh NPUOJIMIKEHHBIM 3HAUEeHWeM JJWUHBI —
2,2 M (KOHEYHO, ecJii TaKasg TOUYHOCTH JOIIYCKAETCs).

IIpaBuo okpyriieHusa mecATHYHBIX APOOeit

s OKpyTJIeHusA MeCATUYHON APOOUM M0 KaKOTo-HUOYAbL 3a-
IaHHOTO paspsga HYKHO 3HATh, Kakas Iudpa cieayeT sa
9TUM PaspPsaIOM:

— ecJH 3a paspagoM cJjaexyer Jjobas us mudpp 0, 1, 2, 3
uiu 4, — TO Bce MUQPPHI, CAEAYIONNE 3a PA3PAAOM, OTOPACHI-
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BalOT (HampuMep, OKPYIJIASA JO COTBIX YHCJI0 95,7432, mosy-
yum 5,74);

— ecJii 3a paspamoM cJenyer Jiobas us mudp: 5, 6, 7, 8
mwin 9, — 1o nudpa paspsama yBeJUUNBAETCA HA €IUHUILY, a
Bce cJjenymolliue 3a Hell mu@pbl orOpackiBaioTcA (HaIpumep,
OKPYTIJIASA IO COTBIX 4mcyo 5,7463, momyuum 5,75).

A6coaoTHASA MOTPENTHOCTHh NPUOINKEHHOTO 3HAUCHU A

Moayab PasHOCTH MEXKAY TOUYHBLIM (X) UM IPUOJIUIKEHHBIM
3HaueHVEeM (@) HEKOTOpOTO 4YucJia Hal3bIBaeTCs abCOJIIOTHON
MMOTPEeITHOCThI0 (h) IPUOIMIKEHHOTO 3HAUEHUSA UYUCJIA, T.€.

lx —a| = h.

Hampuwmep, ecau gamHa peiiku 2,201 M, a ee mpubInKeH-
HOoe 3HaueHme — 2,2 M, TO ‘2,201 — 2,2‘ = 0,001 — a6couoT-
Hasl IOT'PEIIHOCTD.

3amaBasg abCOJIIOTHYIO IIOTPEITHOCTh wm3MepeHuA h (Tou-
HOCTh M3MEPEeHUs) HEeKOTOPOTO MMPUOJIUIKEHHOTO 3HAYEHUS a,
TOYHOE 3HAUeHHe M3MepseMoil BeJUUYuHbI (x) OyaeT HaXOOUTh-
ca mMexxny a — hua+ h,te.a—h <x <a-+ h. ITo Hepa-
BEHCTBO MOYKHO 3alucaTb B BUAe X = a * K.

SALNAHWA 115 AKTBHOIO OBYYEHVIA
(C KOMMeHTapuysMU, peLLeHVIMM, OTBETaMu)

Oxpyrienue HaTyPaJIbHBIX YHCEJI
M TeCATUYHBIX Apo0eit

3amanue 1. B ogHoii cToMOBOM JoKKe — 25 T puca, a B
onuH crakaH BxoauT 235 r puca. CKOJIBKO IIEJIBIX JIOMKEK pHu-
ca IOMeEII[aeTcsI B OJHOM CTakaHe?

Pemenue.

1-it cnoco6. B 10 noxxkxax puca comepskurcsa 10-25 = 250 r
puca. ITOro MHOTO JJIA OZHOTO cTakaHa. Eciam BosbmMeM 9 Jio-
JKeK puca, To moayuuMm 925 = 225 r puca, 3HAUUT, B OSHOM
cTakaHe IOMeIfaeTcss 9 IeJIBIX JIOMKEK puca.

2-i1 cnoco6. B ommu craxkan BxomuT 235:25 = 94 n0iKeK
puca. ITonryuaem, 4TO B OJUH CTAKaH BXOAUT 9 IEJBIX JIOMKEK
puca.

OrBerT: 9 JIOKEK.
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3agauume 2. Okpyraure uucygo 7,8157.

a) 10 IecATBIX

0) IO COTBIX

B) 10 TBICAYHBIX

I) IO IIeJBbIX

Pemenue.

a) ¥ mecaruuHoir npobu 7,8157 B ciaenyroolmeM paspane IIO-
cje mecAaATsIX cTouT Iudpa 1, 3mauuT, octaBUM PPy Oecsd-
ThIX 0e3 m3MmeHeHusa: 7,8157 = 7,8.

0) ¥V mecaruuHoil apobu 7,8157 B ciemyromieM paspsne IO-
cjJe COTBIX CTOMUT Itu(dpa 5, 3HAUUT, YBEIUUUM ITUPPY COTHIX
Ha eguHHIy: 7,8157 = 7,82.

B) ¥ mecaruuHoil npodu 7,8157 B cienymoolneM paspAne Io-
cjie TBICAYHBIX CTOUT ITu(pa 7, 3HAUUT, YBEJIUUUM IIU(PPY ThI-
CAYHBIX Ha emuHHNy: 7,8157 = 7,816.

r) ¥ mecATwdyHOU npobm 7,8157 mudpa mecATHIX paBHa 8,
suauur, 7,8157 = 8.

OrsBerT: a) 7,8; 6) 7,82; B) 7,816; r) 8.

3damgaunue 3. Haligure miaomanes aucra Oymaru, pasMepsl
Koroporo 21 cm X 29,7 cm. PesybTaT OKPYTJIUTE IO IIEJIBIX.

Pemenue.

ILmomank HIPAMOYTOJBHOTO JHCTA HAWIEM, IEePEeMHOYKUB
ero muey u mupuny: 21 - 29,7 = 623,7 (cm?). OKpyraum 1o
meabrx umeso 623,7. Ilocie 3amsaToii crout nudpa 7, 3HAYUT,
M0 MPaBUJY OKPYIJIEHHS MEeCATUUYHBIX OPo0eil IoJyduM
624 cm2.

OrBeT: 624 cMm2.

IIpukumka u olleHKa Pe3yJIbTaTOB BHIYMCIIEHUH

Samanue 4. OueHnure 3HaUeHNE BBEIPAKeHUA 3X + 2y, eciu
l<x<238<yc<4

1) 3 4 2) (9; 14) 3) (6; 10) 4) (4; 8)

Pemenue.

Eciu 1 < x < 2, Torma mo cBOMCTBAM UHCJIOBBIX Hepa-
BeHCTB 3 < 3x < 6. AmamormusHo omeHuM 2y: 3 < y < 4;
6 < 2y < 8. OueHum cymmy 3x + 2y, A 9TOTO CJIOKUM CTOJI-
OMKOM [Ba HEPaABEHCTBA C IIOJOKUTEIbLHBIMU UJeHAMMN:
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3<3x <6
Y6 <2y <8
9 <3x+2y <14
OrBeT: 2.

3anuch NIPUOIUKEHHBIX 3HAYEHU B BUIe X — a + h,
mepexo/ K 3alliCH B BUJie IBOWHOTO HEPaBeHCTBA

daganmue 5. B Kaxkux rpaHunax 3aKJOUYEHO UKCJIO
p = 2,35+0,02?

1) 2,34 < p < 2,38 3) 2,35 < p < 2,39
2) 2,33 < p < 2,37 4) 2,36 < p < 2,40
Pemenue.

Or 3anucum NTPUOIMKEHHOTO B3HAYEHUS YNCJIa D B BUJIE
p = 2,35+ 0,02 mepeiifeMm K 3anucu B BujAe ABONMHOIO Hepa-
BEHCTBA:

2,35 -002 < M < 2,35+0,02; 2,33 < p < 2,37.

OrBerT: 2.

Samaunue 6. Ha ymakoBKe mauku CJIMBOYHOTO MAacJja e€CTh
napopmarnua: «Macca 500+7 r». YKakuTe, CKOJIBKO MacJja
He MOKeT OBITh B 9TOM Mauke?

1) 502 r 2) 507 r 3) 492 r 4) 497 r

Pemenue.

Or sanmmcu npubam:KeHHOTO 3HaueHMA Macchl (M) B Buzme
M = 500 + 7 mepeiizeM K 3allCcH B BHUIE ABOMHOIO HepaBeH-
crBa: 500 -7 < M < 500+ 7; 493 < M < 507. Macca mau-
KHu MacJja moJizkHa ObIThb oT 493 mo 507 r (BKIOUaA 3HAUEHUSA
493 r u 507 r). I3 npeaosKeHHBIX OTBETOB B STOT IIPOMEKY-
TOK He BXOIUT TOJHBKO OAHO 3HaueHme: 492 r.

OTrBerT: 3.

SALOAHWA )15 CAMOCTOSATEIbHOIO PELLIEHUA

Yacts 1

1. IMTupamuga Xeomca cjaoKeHa M3 2 MUJJINOHOB KaMeHHBIX
rIbI0, Kaskaad M3 KOTOPBIX BecuT He MeHbIne 2 T. Kaxkos
BeC MUPaMHUILI B KUJOrpaMMax ?

OrBer:
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2. CKOJIBKO MeTpOB cocraBaser 1 aHraumiickuii apn (Mepa

nnuHbl), ecau 150 m = 164 apma. OTBeT OKpyrjamre 10
BTOPOT'O 3HAKA.
OrBer:

3. 3a 700 ger Ilmsamckas OalllHs OTKJIOHMJIACHL OT CBOErO
meuTpa Ha 5 M. Ha CKOJIBKO CAaHTHMMETPOB B I'OJ OHA «IIa-
maer»? OTBeT OKPYIJINTE OO OECATHIX.

OrsBer:

4. BpicoTa caMOro BBICOKOTO 3JaHMSA MHUpa — TeJaeballHu
Cu-9u Taysp B Kanage — 553 m 33 cm. OmpenenTe BbICO-
Ty OIHOTO 9Taka 9TOM OalllHW, ecJu Bcero oHa mMmeer 147
dTa)Kell OmMHAKOBOM BbICOTHI. OTBET OKPYIJIUTE OO0 Jecs-
TBIX.

OTrBerT: .

5. JIyu Coinniia mojseraeT A0 3eMJu 3a 8 MUHYT. 3a TaKoe
BpeMms oH mpoieraer 150 mupy kM. Onpenenure, ¢ Kakou
CKOPOCTBIO OH JIETUT (OTBET BLIPA3UTE B KM/C U OKPYIJINTE
IO IIeJIOTO YMCJIia).

OTrBer: .

6. 3ByK pacmpocTpaHseTcs B Bo3ayxe co ckopocThio 330 M/c,
a B Boje — co ckopocTthio 1450 m/c. Bo cKoJIbKO pas ObI-
cTpee pacmpocTpaHsieTcs 3BYK B Boze? OTBeT OKPYIJnTe
0 MEeCATHIX.

OrBer:

7. NppaluoHaJIbHOe YHCJO V2 moskHO IpeaCcTaBUThL B OECKO-
HEeUHOI AecATUYHON apobu. OKpyraurte aTy ApoOL OO0 CO-
TBIX.

OTrBer: .

8. Buner crour 35 p. [isg MOKYOKH KaKoro 4yucja OMIETOB
HemoctaTouno 110 p.?
1) omguoro
2) mByX
3) Tpex
4) geTnIpex

9. Buster Ha arrpakmuon crout 50 p. [na merell cKumgxa —
50% . 220 p. mocTaToO4HO, YTOOLI IIOKATATH HA aTTPAKI[MOHE
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10.

11.

12.

13.

14.

15.

16.

17.

1) 5 B3pocabIx U 5 meren
2) 2 B3pocCabIX U b merei
3) 1 B3pocsoro u 6 mereit
4) 3 B3pOCJBIX U 3 mIereit

W3 mpsamoyroasHOTO JucTa, pasMepbl KoToporo 21 cm X
X 29,7 cm, HyKHO BBIpe3aTh AJId OpUraMU KBaJpaT Hau-
ooJipliedl Imromiazu. Haligwre mjaomiagzb OCTaTKa JIKCTA
(B cm?). PesysabTaT OKPYIJIATE OO0 IEJIOTO YHUCJIA.
OrBerT:

OkpyriuTe 6eCKOHEUHYIO AecATHUYHY0 npobs 0,(61) mo co-
TBHIX.
OrBerT:

1
IlepeBenuTe OOLIKHOBEHHYIO IPOOH ? B JecATUYHY. Pe-

3yJIbTAT OKPYIJIUTE OO0 THICAUHBIX.
OrsBerT:

5
IlepeBenuTe OOLIKHOBEHHYIO APOOHL ? B JecATUYHY. Pe-

3yJILTAT OKPYILJIUTE OO OeCSATHIX.
OrsBerT:

3
IlepeBemuTe OOBIKHOBEHHYIO IPO0ODL i B JecATUUYHYI0. Pe-

3yJABTAT OKPYIJIUTE OO0 COTHIX.
OrBerT:

Paccrosuue or 3emau go Jlyaer paBao 384 404 Km. Ox-
pPYyrJuTe 5TO YMCJO A0 THICAY KHUJIOMETPOB.

OrsBerT:

OneHuTe 3HaUYeHUE BBIPAXKEHUA 2X + Y, €CIu
2<x<35<y<6.

1) 4 6) 2) (9;12) 3) (9; 10) 4) 10; 11)

OneHuTe 3HaUYeHUE BBEIPAXKEHUA 3X + Y, €Cau
l<x<24<y<5b.

1) 5 7) 2) (3; 6) 3) (8; 10) 4) (7; 11)
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18.

19.

20.

21.

22,

23.

24.

OueHuTEe B3HAUYEHUE BBIPAXKEHUA 3XY, €cju
l<x<2;56<y<6.
1) (5; 12) 2) (8;11) 3) (15; 36) 4) (18; 30)

Bec cpemmero rkypuuoro siina 43 r, B ToM umucjge 23 T
besaka n 20 r xeaTka. HaliguTe oTHOIIIEHNE Beca »KeJITKa
K Becy fAlIla M YKaKNUTe, B KAKOU IPOMEKYTOK OHO BXO-
IUT.

1) (0,3; 0,4) 3) (0,5; 0,6)

2) (0,4; 0,5) 4) (2,1; 2,2)

Bec cpemmero rkypuHoro siina 43 r, B ToM uucjge 23 T
benka u 20 r xearka. Halimure oTHOIIIeHNe Beca OejiKa K
Becy sAfIlla U YKa)KXNUTEe, B KAKON IIPOMEXKYTOK OHO BXO-
OUT.

1) (0,3; 0,4) 3) (0,5; 0,6)

2) (0,4; 0,5) 4) (2,1; 2,2)

Bec cpemguero KypuHoro siina 43 r, B ToM yucyae 23 T OeJi-
ka u 20 r :xenTka. HalimzuTe oTHOIIIeHHE Beca JKeJTKA K
Becy Oesika M YKayKHUTEe, B KAKOH IIPOMEXYTOK OHO BXO-
IIUT.

1) (0,9; 1) 3) (0,5; 0,6)

2) (0,4; 0,5) 4) (0,8; 0,9)

Buner Ha arTpaKnuoH ajsd B3pocyoro crout 50 p., a miasa
nereit — nemesie. [ocrarouno jiu 250 p. mja mocerre-
HUS aTTPAKIMOHA IBYM B3POCJLIM C TPeMs AeTbMu?

1) mocraTouHO 3) HeZOCTATOUHO MaHHBIX
2) HemOCTAaTOUYHO 4) gumniHUe NAaHHBIE

Buser Ha aTTpaKmuoH AJA B3pocaoro crout 50 p., a maa
mereii — pemeie. Ilocratouno su 220 p. mjsa moceire-
HUA aTTPaKIIMOHA JBYM B3POCJIBIM C TPEeMsS AETHMU?

1) mocraTouHO 3) HEeIOCTAaTOUYHO MaHHBIX
2) HemOCTaTOYHO 4) numnHWe DAaHHBIE

Yucao x B3ATO u3 mpomekyTra (1; 2). Kaxoe us 3Haue-
HUH BbIpa'KeHUui 6oJibIiie?

1) x-0,15 3) x-0,115

2) x-0,1 4) x-0,015
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Yucao x B3aTo u3 mpome:kyTka (0; 1). Kakoe us 3Haue-
HUII BRIpasKeHUil GoJbIte?

1) x-0,1 2) x-1 3) x-0,01 4) x-0,2
W3 xakoro mpoMesKyTKa CJeAyeT B3ATh YUCIO X, UTOOBI

X
3HAUYeHIe BBIPAYKEHUS Ob1y10 GoJibIre 17

>

1) (0,2; 0,5) 3) (0,1; 0,2)

2) (0; 0,1) 4) (-0,2; -0,1)

B kakux rpaHuiiax sakJjaoueHo uucio p = 6,14 + 0,02?
1) 614 < p < 616 3) 6,13 < p < 6,17

2) 612 < p <616 4) 6,14 < p < 6,18
Yucmo y = 5,72 £ 0,01 sakuarodueHO B I'pDaHUIIAX:

1) 5,711 <y < 5,72 3) 5,72 <y < 5,73

2) 5,71 <y < 5,73 4) —5,71 <y < —5,73
Yucno y = 3,14 £ 0,01 sakurodueHO B I'paHUIIAX:

1) 3,13 <y < 3,15 3) 3,14 <y < 3,15

2) 3,13 <y < 3,14 4) -3,13 <y < -3,15
Yucao y = 2,75+ 0,01 sakaroueHO B I'paHUIAX:

1) 2,74 <y < 2,75 3) 2,714 <y < 2,76

2) 2,74 <y < 2,76 4) 2,75 <y < 2,76

B kaxkmx rpanuiax sakJjaoueHo yucio p = 345+ 0,02?
1) 346 < p < 348 3) 343 < p < 347

2) 345 < p < 347 4) 344 < p < 346

HamHa omHOTO MOTKAa HpaAXKHW nasa Bazanusa 150 + 0,2 m.
Kakoii giuHbl He MOKeT ObITh NIPSKa M3 3TOro0 MOTKAa?

1) 149,8 m 2)150 @ 3) 152 ™ 4) 150,2 m

Cpeau ycJioOBUI MPABUJIBHOTO XPAHEHUS KaKao-IOPOIIKa
eCTh BajKHOE TeMIIepATypPHOE YCJIOBHE: TeMIIepaTypa BO3-
nyxa pokHa coctaBuaaTh 18 £ 3 °C. Ilpu Kakoil Temmepa-
Type Helb3dA XPAHUTb Kakxao?

1) 18 °C 2) 20 °C 3) 15 °C 4) 21,5 °C

B zaBucuMOCTH OT BJIAXKHOCTH MACCA HMAUYKHK COJU MOJYKET
U3MEHAThCA, HO OHAa Bcerga oOCTaeTcsi B Ipeneaax
1000 + 30 r. 3anuinuTe BO3MOJKHBIE 3HAUYEHUS MAaCChI
HauK¥W CcoJid (C HMOMOINBIO ABOMHOIO HEPABEHCTBA).
OTrBerT:
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1.3. CteneHb C LenbiM NoKasaTtenem
TEOPETUYECKWE CBEJIEHWA

IlonaTue creneHu c IIeJIBIM IIOKa3aTeJIeM

Onpenenenne. CreneHsio Yncia ¢ ¢ HATYPAJbHBIM IOKa3a-
TeJleM n Ha3bIBAeTCsS UMCJIO, 3allMChIBAEMOE KaK a" M ompeje-
JsgeMoe II0 IIPaBUIY

a-a-.-a, ecau n 2
—.
a = n pas

a, ecau n = 1.

HexoTopnie crenienu uyucena 2, 3,4, 5

CTeIleHb
0 1 2 3 4 5 6
YHUCIO0
2 1 2 8 16 32 64
3 1 3 27 81 243 729
4 1 4 16 64 256 1024 4096
5 1 5 25 125 625 3125 |15 625

Omnpegnenenne. Cremensro yuciaa a (@ = 0) ¢ measimM mMokasa-
TeJieM m Has3bIBaeTCs UMCJIO, 3allMChIBaeMOe KaK a™ u ompeje-
JdeMoe II0 IIPaBUIy

a-a -...- a, eciu m — HATypPaJbHOE UUCJIO0, M  2;
—.
m pas
am — a, ecam m = 1;
1, ecitu m = 0;
1
—, €CTH M = —n,(—n) — IeJI0e OTPHUIIATEIHHOE YKCJIO.
a

BreipamxeHusa «HYJIb B HYJEBOU CTENEeHU» U «HYJIb B OTPU-
IaTeJbHON CTEIeHU» He OIIpeaeseHBI.
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Ecan OCHOBaHUEM CTelleHn ABJIAETCA 06I>IKHOBeHHa£{
Ipo6b, TO YZOOHO MCIIOJb30BATH MPABUJIO, KOTOPOE CJIELYET
HEIOCPEICTBeHHO M3 OIpeleseHus:

{P} = {q‘. , ecau n — 1esuoe umcyao, p =0, ¢ = 0.
q

p)
-1 1
Hanpuwmep, {;] = LlJ = 8.

CroiicTBa CTEIIEHH C LeJIBIM IIOKa3aTejieM,
npeo0pa3oBaHue BBIPAKEHUI, COAEePKAINX
CTeIleHH C I[eJIBIM II0Ka3aTeieM

Ceoiicmea cmenenu c yenvim nokazamenem
(m, n — ueasle unucaa, a = 0)

am™ -a" = amtn, (5)
a™: a® =a™ ", (6)
(am )" = qmn, )
@b)™ =a™ -b™ (b= 0), 8)
a\" am

- =—(®=0). 9
) e 60 ©

3anucw wucen c ucnonv3oéanuem cmenernev wucaa 10
(cmandapmuulii 6u0 wucaa)

Eciu 1moJI0KUTEeIbHOE UHCJIO0 @ IIPeACTaBJI€HO B BHUIE
a,-10", rge 1 < a, < 10, n — 1ejyoe YKUCIO, TO FOBOPAT, YTO
YMCJIO @ 3alNCAHO B CTAHZAPTHOM BHIE.

SALHAHVA LTI AKTBHOIO OBYHEHWA
(C KOMMEHTapVsSIMU, peLLEeHUSIMM, OTBETaMM)

3a qJaHHUe 1. CooTHecure BBIDAKEHUA C MX 3HAYEHUAMMU
2 —1 _9
2 4 2
A. [ B. [_ ] B. [—
3 9 3

4 9 9
1) 2 2) 2 3) -2
'9 )y )
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Pemenue.
ITo ompepeseHuio CTeleHM C HATYPaAJbHBIM IIOKAas3aTejieM:

(2)2 22 4
L3 33 9
ITo OIIpeneJIEeHNIO CTeIleHN C IIE€JIBIM IIOKa3aTeJIeM:
! 1 4 4 4
—_— = —_— = 1 ol — — fry 1 o — — = — —
9 4 9 9 9
9
ITo ompeneseHNIO CTEIEHU C IeJIBIM IIOKA3aTeseM:
—2 2
2 1 2 4 9 9
{—] = zlz{—] =1l:-=1--==.
3 3 9 4 4

OrBeT: A. —1;, B. — 3; B. — 2.

1
1
Bamansue 2. Pacmosokmure BhIpasKeHUs 5 1; { ; 595
5 5
LJ B NOPAAKE BO3PACTAHUA WX 3HAUYEHUI.

Pemenue.

Haiinem 3HaueHme KasKIOT'O UMCJIOBOTO BBIPAKEHUS.
1

Ilo ompezeseHNIO CTEIIeHNU C IeJbIM IIoKasaTenaeM: b 1 = —

IIo OIIpeeJIEeHNIO CTEeIIeHN C IIeJIbIM IIOKa3aTeJieM:

-1
1 1 1
{) =—_=1:=2=1-5=05.
5 1 5
5
Ilo onpeneseHNIO CTeleHN C IeJbIM IoKasareaeM: 50 = 1.
ITo ompefe/ieHNIO CTEHNEHM C HATYPAJbLHBIM IIOKA3aTEeJIEM:

-2

1 1
CpaBHUM 3HAuUeHUs —, 5, 1, — 3aJaHHBIX YMCJIOBBLIX BbIpa-
5 25

1

1
5 5 5

JKEeHUMI:
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cloics
25 5
2 -1
OTBerT: [1] ; 5°1; 50; (1] .
5 5

_2
Bamaunue 3. Borumciure: {1] —473:47542007°.
4

Pemenue.

IIpeoOpasyem Kakmoe cjaraeMoe, MCIOJIb3ysl CBOMCTBA CTe-
IeHe.
1

-2
] mepelieM K CTeleHU C HaTypPaJbHBIM
4

B BeIpaskeHun {

_2 2
IOKAa3aTejeM: {1] - [1) =42,

4) 4)
B Broipaskenun 42 : 4 Snpumenum csoiicTso (6):
43 1475 = 473CH = 42,

Ilo ompeneneHNIO CTEIEHN C IeabIM mokasareaem 2007°= 1.
B wmrore mosryumm

-2
{1 — 473 1475 4+2007° =42 —42 +1 =1.
4

OrsBerT: 1.

3agaunue 4. 3anumure 0,0032 B craHgapTHOM BHJIE.
Pemenue.

Yrober mpexacraBuTh umcao 0,0032 B crammapTHOM BUIe,
HYKHO 3amucaTh ero B Bujie, a, -10", rme 1 < a, < 10. Ilepe-
HeceM 3amnATyio B uucie 0,0032 ma Tpu 3HaKa BIPaBo (TOJIBKO
B aTom ciyiyuae moayuum 1 < 3,2 < 10). Ho mocae mepenoca
3aIATON IoJydaeM 4ducJjgo 3,2, Koropoe GoJbine uucaa 0,0032
B 103 pas, mosToMy, UTOOGLI UMCJIO He M3MEHUJIOCh, Pe3yJIbTaT
HY;KHO yMHOXHUTb Ha 10723, B wuTore moJy4ymMm, dTO
0,0032 = 3,2-10°3.

OTrBeT: 3,2-10°8.
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3agaunue 5. IlepeBemure 155,4 M B: a) KUJIOMETPHI;
0) cCaHTUMETPHI; B) MUJLJIIMMETPHI.

Pemenue.

A) Tak kax 1 xm = 1000 M, pemiuM IPOIIOPIIUIO

1 kv = 1000 m 11554
x = 1554 w, YT 1000 %

IIpomopIiio MOKHO 3aMEHUTH PACCYKICHUSIMHU O TOM, UTO
B 155,4 M B ThICAYY pas3 MeHbIIEe KUJIOMETPOB, IOATOMY
155,4 : 1000 = 0,1554 xkMm.
OrBerT: 0,1554 kM, wiau 1,554 -1071 M.

B) Tak xak 1 m = 100 cm,
to 155,4 m = 155,4 - 100 cm = 15 540 cm.

OrBeT: 15 540 cm, mium 1,554 -10% cm.

B) 3uas, uro 8 1 m — 1000 mm, mHaiizem, uto B 155,4 m —
155 400 mm.

OrBeT: 155 400 MM, miau 1,554 -10° mm.
3ALAHWA 719 CAMOCTOSATE/IbHOIO PELLIEHWA

Yacts 1

1. Cpenu sHauenuii BeIpaxkeHmit 271337 1;4°1; 51 ykamure

HauboJIbIIIee.
1) 2-1 2) 3-1 3) 4-1 4) 51

2. Cpemu 3HaueHwuit BeIpaskeHuit 271; 371;471; 51 yraxwure
HaMeHbIIIee.
1) 21 2) 31 3) 471 4) 571

3. Cpexu 3Hauenwnii Bepaskenmit 2°; 271; 272; 23 yrakure
HauMeHbIIIee.
1) 20 9) 2-1 3) 22 4) 2-3

4. Cpenu 3HaueHwmit BeIpaskenuii 20; 2°1; 272; 273 yraure
HauboJIbIIIee.

1) 20 2) 2-1 3) 22 4) 2-3
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1
5. Yucao — paBHO
64

1) 2-3 2) 44 3) 43 4) 642
(2)?
6. 3HaueHVe BBIpAKEHUS r paBHO
5
1) = 2) - L 3) -2 4 2
25 25 5 4

7. CooTHecuTe BBIPAYKEHUS C UX 3HAUCHUAMU

-1
1) 41 2) (-4)1; 3) [1] .
4
A 4 B. 1 B. -1
4 4
OTrBerT:

8. Cpeau smauenuii Beipaskenuit (0,1)°; (0,1)~1; (0,1)%;
(0,1)3y1ca>fm're HauboJIbIIee.

1) (0,1)° 2) (0,1)! 3) (0,1)? 4) (0,1)3
9. Pacmoso:xure B MOpAAKe BO3PACTAHUA YHCIA:
0,0804; 0,08; 0,408.
1) 0,0804; 0,08; 0,408 3) 0,408; 0,08; 0,0804
2) 0,0804; 0,408; 0,08 4) 0,08; 0,0804; 0,408
@®)*

10. Boeruncaure: .
162

OrsBerT:

GhH?

11. Brruuciaure: .
252

OrsBerT:

_3 2
12. Beruucaure: [1] {1] : 91,
3

OrsBerT:

272 .54 .10°°

13. Haiigure 3HaueHue BBHIpAKeHUSTA — .
273 .53 .1074
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14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

24.

25.

26.

2,3-10% -3.10°7

HatinuTe 3HaueHMe BBIPAKEHUA 5
10~

. 272 .52 _ 25

HaI/II[I/ITe 3HauUeHue BI)IpaDReHI/IH _—
275 .10

42 1272 _ 92 .42

273

HatinuTe 3HaueHMe BBIPAKEHUA

2,7-107% -3.102

HatiguTe 3HaueHUe BBIPAKEHUA 3
10~

. 1,3-10° -4.10°*
HaI/II[I/ITe 3HauUeHue BI)Ipa)ReHI/IH .

102
. 272.32432.28
Haiizure sHaueHWe BBIPAXKEHU = .
-1 2
CpasHure: {2] ‘(1] :02) % un 1
) o 372

Cpasaure: 1,5-472:1071.122 u 0,1°2.

IIpengcrassTe umcao 6 900 000 B craHgapTHOM BHIE.

1) 69-10° 3) 0,69 -107

2) 690-10* 4) 6,9-106

3anuiure BbIpaskeHue 17 .10°3 B cTaHIapTHOM BUJE.
1) 0,17 -10°* 3)1,7-10°2

2) 0,17 -107! 4)1,7-1074

VYraxure uunciyo, pasuoe 0,00049.

1) 4,9-104 3) 4,9-10™

2) 4,9-10°° 4) 0,49-104

BanummuTe BhIpakerue 29 1073 B craEmapTHOM BHeE.
1) 0,29 -10* 3) 0,29 -10°!

2) 2,9-10°2 4) 2,9-10°4

BanumuTre Beipaskenue 191073 B cramgapTHOM BHe.
1) 0,19-10* 3)19-10*
2) 019-10! 4)1,9-10°2
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27. Yramxure uncao, pasaoe 0,00093.

1) 9,3 -10* 3) 9,3 ‘1078
2) 9,3 ‘10 4) 0,93 104
28. Ilpexacrabre umcio 2 500 000 B cTaHmzapTHOM BHUIE.
1) 25-10° 3) 2,5-106
2) 0,25 -107 4) 250 -104
29. Vxamwure uucyao, pasuaoe 0,00063.
1) 6,3-10% 3) 6,3:1073
2) 0,63-10* 4) 6,3-107*
30. IIpexncrabre umcao 1 800 000 B craHmapTHOM BHUIE.
1) 18-10° 3) 180-10*
2) 0,18 -107 4)1,8-106
31. Yramure uncao, paBaoe 0,00086.
1) 8,6-10™ 3) 8,6:1073
2)0,86-10% 4) 8,6-10*
32. Bo CKOJIBKO pas 4MCIo L MEeHbIIIe YKCJa L?
104 102
1) 10 2) 0,1 3) 100 4) 0,01
33. Bo cKoJIbKO pas 4mcJo L MeHbIIle YucJia L ?
102 10
1) 10 2) 0,1 3) 100 4) 0,01
34. Bo CKOJBKO pas UUCJIO 1 MEeHbIIIe YICJIa L ?
103 10
1) 10 2) 0,1 3) 100 4) 0,01
35. Bo CKOJIBKO pas3 OAMH MUJIJINOH MEHbIIe OJHOI'0 MUJIJIU-
apma?
1) 10 2) 1000 3) 0,1 4) 2

36. Paccroauue ot 3emum no Coxmna pasuo 1,5-10! m. Bsr-
pasuTe 5TO PAcCCTOSHNE B KHJIOMETPAaX.

1) 1,5-10' 3)1,5-108
2) 1,5 -10° 4)1,5-107
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37. Paccrosanue ot 3emuu no Coxmna pasuo 1,5-10! m. Bsr-
pasuTe HTO PACCTOSHHE B MIJLINMETPaXx.

1) 1,5-101° 3)1,5-10!8
2) 1,510 4) 1,5-.10'2
Yacrs 2

38. Vupocrure Boipaskernue (@ 2 — x 2):(x ! + a~!) u HaiiguTe
ero s3HaueHme npu x = 3 ',a = 4L,
-4

4 o
39. YupocTuTe BLIpasKeHUe [x3y U HaWguTe ero sHaue-
5
10
HUe IIpu x = 2, yzg.

(4

-2
40. YopocTuTe BBIpaKeHUe (xyz] U HaWAWUTe ero 3Haye-
9

1 2
HUe NMPpU X = —, Y = —-
2 3

1.4. KBappaTHbIn KopeHb. KopeHb TpeTben creneHun

IIpu BBIDOJHEHUU 3amaHUA TO IPeoOPA30OBAHUIO BEIPaKe-
HUU, COmep:KallluX KOPHM BTOPOM M TpeTheill CTemeHu, WC-
HOJIB3YIOTCS pPAas3jnUHbIe CBOWCTBA KOpHeH. Broiumciaenus u
mpeoOpas3oBaHusa TPEOYIOT IIOBBIIIEHHONW KOHIIEHTPAIIUU BHU-
MaHUs.

TEOPETWHYECKWE CBEAEHWA

Onpenenerre. Apud)MeTHYECKMM KBaJpPATHLIM KOPDHEM W3
HEOTPUIATEIHHOTO UHCIA ¢ HAShIBAIOT HEOTPHIATENbHOE UHC-
10 ~Ja, KBagpar KoTOporo paseH a, T.e. (va)? =a, a > 0.

CBoiicTBa apu(phMeTHIECKOTr0 KBaIPATHOTO KOPHSI

(@ 0
Jab =a -Jb, a 0, b O, 1)

\f f a>0,b 0O, (2)

—(f)k a >0,k e N. 3)
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s nr060ro AeficTBUTEILHOTO umcaa X: Vx2 = |x| 4)

Onpegnenenve. KopHeM TpeTheil cTelleHU M3 YMCIA @ HABBI-
BAIOT YNCJIO, TPETbA CTEIeHbL KOTOPOTO paBHA da.

CBoiicTBa KOPHS TPeThel CTemeHn

Yab = ¥a -, ()
3
3¢ _ Ya b= 0, (6)
b U

3gn — (%)", n € N. (7
®opMyIBI COKPAIEeHHOTO YMHOKEeHU

(@—b)-(a@a+b)=a?—b?, (8)

(@ —b)? = a% — 2ab + b2, 9)

(@+b)? = a? + 2ab + b2, (10)

a® — b3 = (a — b)a? +ab -+ b?), (11)

a® + b3 = (a +b)a® — ab+ b?). (12)
Tao6auna kBaapaTos uuces ot 11 mo 25

112 =121 | 122 =144 | 132 =169 | 142 =196 | 152 = 225

162 =256 |172=289 | 182=324 | 192 =361 | 202 = 400

212 =441 | 222 =484 | 232 =529 | 242 =576 | 252 = 625

Taoauma KyooB uncesa ot 2 1o 6
23 =8 33 =27 | 43 =64 | 53 =125 | 6% = 216

SALAHWSA 115 AKTUBHOIO OBYYEHWA
(C KOMMEHTAPUAMM, PELLEHMNSIMM, OTBETAMM)

HenocpenCTBennoe IIpuMeHeHue CBOMCTB
apnd)MeTuqecmoro KBaJApPpaTHOI'o KOPHA 1 KOPHA
TpeTLeﬁ CTeIIeHHN

3amgaunue 1. Borumciaure: /81 -0,0001.
1) +0,09 2) 0,09 3) 0,03 4) gpyroii orser
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Pemenue.

1-it cnocob
Ilogrkopennoe BreIpaxkenume paBHo 0,0081. Tax Kak

0,092 = 0,0081, To mo ompeneyseHUI0 apupMeTHIECKOTO
KBaJpaTHOTO KOpH:A 4/0,0081 = 0,09.

2-it cnocob
ITo cBoticTBy (1) mosmyuum

/8100001 = /81 -/0,0001 = 9-0,01 = 0,09.

OTrBerT: 2.
3
3aganue 2. Broruuciure: ﬁ
5
1) 25 2) £5 3) 5 4) npyroii OTBET

Pemenue.

1-it cnocod
IIpumenum cBoiicTBO (6). BHecem u umcio 625, m yuciao 5
moJ OOIIUHA KOpPEeHb.

625 [625 3
——— = 3— = %125 = 5.
s 5

2-it cnocob
B uwmcauresne pasnoxkmm 625 Ha MPOCTBIE MHOMKUTENIU U
BBIHECEM MHOKHUTENb W3-TOJ 3HaKa KOPHS.

Y625 _ 5555 _ 535 _
35 35 5

5.

OrsBerT: 3.

3agaunue 3. Broiuuciaure: (—3«/5)2.
Pemenue.

BosBemeM BO BTOPYIO CTeIleHb KaMKABIA M3 MHOMKUTeEJeN
npousBenenus (—3v2)2 = (—3)2 -(+/2)2 = 9.2 = 18.

OrsBerT: 18.
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3amanue 4. Boruncaure: (—33/2)3.

Pemenuwue.

BosBemeM B TPETHIO CTENEHDL KAMKILIM M3 MHOMKUTEJEH IIpo-
ussenennsa (—332)3 = (-3)3 -(¥/2)3 = —27.2 = —54.

OrBeT: —54.

3agauue 5. Buiumciure: /4%

1) 2,2 2y +£2,2 3) 0,44 4) npyroii oTBeT

Pemenue.

Yro06bl BBIUMCJIUTH 3HAUEHUE apu(pMeTUUecKOro KBaapar-
HOTO KODHS M3 CMEIIaHHOIO YWCJa, IEePeBeJieM CMeIIaHHOe
YKCJIO B HEMPABWJIBHYIO APOOb W MPUMEHUM CBOUCTBO (2):

4.25+21 121
&:\/;: 1 _ V21 _ 1141 _ 54
25 25 25 /25 5 5
OrBerT: 1.

Ecnu cpasy He yhaeTcs BbIMUCINTL 3HaYeHMe KOPHS, TO 4acTo no-
MOraeT pasfioXeHne MOAKOPEHHOro BbIpaXkeHUs Ha MHOXMUTENN.

3agaunue 6. Hatigure sHauenue BeipaskeHusd V12 -15 - 20.
Pemenue.

1-it cnocob (HenocpedcmeeHnHO )
V12-15-20=+/3600 = 60.
2-11 cnoco6 (¢ nomouibio PA3NLOHCEHUS HA MHOMICUMELU )
V12.15-20=+2-2-3-3-5-2.10=+/4-9-100 =2 -3 -10 = 60.
OrBerT: 60.

OneHka KBaApPaTHBIX KOPHe
panuoOHAJBHBIMYU YHCJIAMUI

3amauue 7. Kaxmoe us umcen 15,417,338 coorHecure
C COOTBETCTBYIOIIE €My TOUYKON Ha KOOPAMHATHON IIPAMOMN.

A B C | D

v
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Pemenue.
OmpepenuM, MeXIY KAKUMK IBYMSA COCEIHUMH IIeJIBIMI
ypcJiaMu HaXOAUTCA Kaskmoe M3 umcea V15,+17,+/38.

3 < V15 < 4, 3uauur, yucay V15 coorBercTByeT TOukKa A.
4 < V17 < 5, moaTomy uucay V17 cooTBeTcTByeT TOUuKa B.

6 < /38 < 7, ciaemoBaTeJbHO, UYHUCIAY ~38 COOTBETCTBYET

Touka D.
Orset: V15 — A,\/ﬁ — B,x/@ — D.

IIpeoOpasoBaHue YHCIOBBIX BhIPASKEHUI

IIpu mpeobpasoBaHUU TPOOHBIX YMCJIOBBIX BBIPAKEHUI, CO-
IepsKalIux KOPHUW, WHOTJA YMHOJKEHWE UNCJIUTEIs W 3HaMe-
HaTeJd Ha BBIDa’KeHUE, CONPAKEeHHOe 3HaMeHaTell0, II03BO-
JIIeT YOPOCTUTH BUJ BCETO BBIPAKEHUA.

3agaunue 8. Boiuncaure 6_7\/%4-\/%.
6435
Pemenue.
6—+/35 _’_\/%:\/6—«/%-\/6—«/%_’_\/37:6—«/%_’_\/%:6.
6++35 J6+35 -\6-35 1
OTrsBerT: 6.

IIpuBemem mpuMep HCIOJb30BaHUSA cBolictBa (4) mnpu
mpeoOpPa3oBaHUM BBIPaKeHUIl (AJA JII000T0 AeHCTBUTEIBHOTO

yncaa x:Vx? = |x|).

3amanue 9. Boruuciure: \/(5 —J11)2 + \/(3 —J11)2.

Pemenue.
PaccmoTrpum oTAenbHO KaikIoe cilaraeMoe CYMMBI.

J@fﬁBZZEfﬁﬂ
Tax KaK5:m>\/ﬁ, TO ‘5—\/ﬁ‘:5—\/ﬁ.

J@—ﬁﬂzzp—ﬁﬂ
TaKKaK3=\/§<\/ﬁ,TO |3—«/ﬁ|: —(S—M):m—&
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OxoHUaTEeJbHO MMEeM:

J6 —VI1)? +B - VI1)? =511 + V11 -8 = 2.

OrBerT: 2.

HpI/IeMI:-I Pa3I0OKEeHUuA HAa MHOXKHUTEJIN

Mpy Npeobpa3oBaHMK HUCIIOBBLIX BbIPAXEHMIA HacTO MPUXOLUTCS Mpu-
MEHATb Pa3fMyHbIe MPUEMbI PA3IOXEHWUS HA MHOXUTENU. HanoMHUM
OCHOBHblE 13 HUX: 1) BbiHECeHMe OBLero MHOXUTeNs; 2) rpynnupoB-
Ka; 3) dopMynbl COKPALLEHHOrO YMHOXEHUS.

V15410

—E

1)V5 2)+3-2 3)1 4) J3-42

Pemenue.

PaBJIO)RI/IM YHCJINUTEJIb JaHHOI'O BBIPAMKEHNA HAa MHOMXHUTEJIN.

V15 — 410 = v5-3 — /52,

Boeiaecem oOIIUiIT MHOMKUTEJNIb — V5.
V5.8 -V5-2 = J5-(V8-+2)

Jis-Jio _ V5:(V3-42) _
5= 5 =82

OrsBerT: 4.

3dagaunue 10. Coxkparure Ipodn

Nmeem:

3agaunue 11. YopocTure a0 IIeJOr0 YMCIa BhIPasKeHUeE
V21 +47-3-1 7.
J3+1
Pemenue.

1-ii cnocoo
Paszioxum YncanTe b JAHHOTO BLIPAYKEHUS Ha MHOMKUTEIN.
B uncauresie deTwsipe cjaraeMbIX, CCPYIINPYEM HX IIO IBa.

M+ﬁ—\/§71:(\/ﬁ+ﬁ)—(x/§+1).

Crnaraemble B IIepPBBIX CKOOKax MMEIOT OOIIUII MHOMKUTEJb

JT.
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@ET+J?)—Q@#J)=J?(J§+Q—(J§+1}:
= (V7 —-1)(\ﬁ§4—1).

ARRU RN NN SIS SR I

J3+1 J3+1

Nmeem:
2-1t cnocob
V21 +T-V3-1 ST V21 4NT—8-1-VT(V3+1) _y3-1

V3+1 V3+1 - J3+1
OrBeT: —1.

V11-5 i V11445
Vi1 445 V115"

Samanue 12, YupocTure BhIpasKeHUe

Pemenue.
IIpuBegem npobu K oO0IeMy 3HAMEHATEJIIO.

VIT—V5 | VIT4+45 _ (VIT-B) (VT -5)+(VI1+5) (VIT +5)
V145 VIIB (VI1++5) (V11—5)

B uuncauresne mpumeHuM (OPMYJBI KBaapaTa PasHOCTU U
KBajJpaTa CyMMbI ABYX BBIDa)KeHWUii, a B 3HaMeHaTese — (op-
MyJIy PasHOCTH KBaapaToB. lloayuwmm:

(VIT —5) (VIT ~5) + (VIT + ¥5) (V1T + 3)
(V1T +5) (+11 —5) -
11—2«/%+5+(11+2«/%+5)
11-5 )

32 16
OKOHUATEJIBHO HMEeM: o = 5 =5

w | =

OrBerT: 51.
3

BmpamennaBnna\/a +Jb + \/a —Jb, a 0, b 0

[ns BblMMCNEHNS 3HaYeHUs BbIpaXkeHUn BLAa \/a ++b £ \/a — b,

a 0 b 0 cHavana obo3HayaloT 3TO BbIpaxkeHWe, Hanpumep A,
MOTOM BO3BOAAT 06e 4acTV paBeHCTBa B KBaApaT M, ydMTbiBas 3HaK
BblpaxeHns A, 3anucblBaloT OTBeT.
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3agaunue 13. Boipakenue \/7 — 24 — \/7 + 24 aBuasa-
erTcd IeabIM uumciaoMm. Haiigure ero.

IIycte A = J7—@—J7+Jﬂ. PaccmoTrpum A2.
A% =724 — 27 — V24 7T+ 24 + 7+ 24 =
:14_2J(7+m)(7_m) — 14— 2J25 — 4.

Tax xak A < 0, To A = —J4 = 2.
OrBeT: —2.

SAOAHVA JIA CAMOCTOATE/IbHOMO PELLIEHVA

Yacts 1

1. Boruucaure: /0,09 + +/49.
OrBer: .

2. Brruncaure: 0176400 — 104/0,81.
OrBerT: .

3. Beruncaure: |1 9 \/E

16 16

OTrBerT: .

4. Boruucoure: 3125 — 3/0,008.
OrBer: .

5. Beruncaure: 0,2327000 + 203/0,001.
OrBerT:

. 7
6. Kaxoe w3 maHHBIX BBIpa'KE€HUII He PaBHO 'ﬁ ?

1) T 2) V84 3) T 4) V14
V642 12 2.3 4
7. Berumcaure: 3/—8-0,001.
1) £0,02 2) —0,02 3) +02 4) —0,2

8. Burumcaure: /54 - /6.
OTrBerT:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Boruucaure: 39 -¥/3.

OrserT:

V128

Brruuncaure: .
V2

OrBerT:

Kakoe u3 umcen /09, +v900, v9000 saBiasercsa parmuo-
HaJbHBIM ?

1) 409 3) ¥9000
2) v900 4) HU ONHO U3 DTUX YMCEJI
OrBerT:

3= 3
5
ZqunanTe:I3].

210
OrBerT:
(o 1Y
Brruucaure: (—3. /=1 .
Vs
OTrBerT:

(M
qunmnme:t434].

OrsBerT:

7
CokpaTture a1podb —— .
P P> 7

nH1 2)‘J7' 3):td77 4) npyroii oTBeT
3-8
Coxparture npobb .
p Ap 73
1) V3 2) 2 3) V3 -1 4) npyroii oTBer
V2114
Cokparure 1pobp — — .
7

OrsBerT:

CpaBHUTe BBIpAKeHUA: a = 162 +8%2 u b = 6+ 8.

OrsBerT:
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19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

CpaBHuTe BhIpaskeHus: a = V132 —52 u b =13 — 5.
OTrBerT:

Buruucaure: 20 — ZI

1) 0 2) V5 3) -5 4) 245

Kakoe Iesoe 4mCIO 3aKJIIOUEHO MEXKAy ducaaMu 24 u
\26?

1) 4 2) 5 3) 6 4) Takux
yucesl HeT

Kakwue mesibie ymcisia 3aKJIIOUEHBI MeXXJy uucaamu 11

u v29?
1) 12, 13, 28 3)4, 5
2) 3,4, 5 4) 4, 5, 6

Hatigure miomans OpaMOYTrOJbHUKA, CTOPOHBI KOTOPOTO
paBHBI JT—2u 7T +2.

1) 3 2) 4 3)5 4) 47
Beruucaure: 742 — 702.
OTrBerT:

Haiinure mepumerp mpsMOyroJibHUKa, CTOPOHBI KOTOPOTO
DPaBHBI NT—2u T +2.

1) 3 2) 4 3) 5 4) 47?2
Brruncaunre: /6,4 -22,5.
OrsBerT:
Brruuncaunre: \/> |—
OrBerT:
CpasHute V159 u 13.
OTBerT:
Brruucaure: l23j;.
25
OTrBeT:

Brruucaure: 33 g

OrsBerT:
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31. Beruucaure: 34 -6 -9.

OTrBerT:

32. OgHa u3 TOUEK, OTMEUEHHBIX Ha KOOPAMHATHON IIPSIMOIA,
cooTBeTcTBYyeT umcay +34. Kakas sro Touxa?

AIB CID

| I ] P

5 6 7

1A 2) B 3) C 4) D
Yactp 2
33. orkaxwure, 4TO m =3-42.
34. Brramcomre: 326 .39 .53,
35. Berunciure: +/108 — +/75 — +/3.

36. Brruucaure: (2@)44- ( §/j2)3

37. Boruncaure: /62,52 — 5852 + (\/ﬁ — 4)(4 + \/E)

38. Borumcsure: /484 — 2-22 .13 + 169 + /2,52 — 242
39. Pacmoyo;xure B mopsgKe Bo3pacTaHUSA 2x/§; 3; —8; —347.

40. Pacmoso:xuTe B HMOpPALKE yOBIBAHUA —2%/3; —4; 3; 23/2.

1.5. Bbipa)keHus n npeobpasoBaHus

IIpu BBIDOJIHEHWU 3aJaHUIl IO IIPeo0Pa30BAHUIO BhIpaske-
HUU WCTOJIb3YIOTCA Pa3JIMYHBIE CBOIICTBA CTeIleHU, apudmeru-
YeCKOro KBaJPaTHOTO KOPHA, KOPHA TPEThell CTeIlleHU.

B mepBoil yacTu sK3aMeHAI[MOHHON pPaboThI OOBLIYHO TPedy-
eTcA BBIIOJHUTH OJHO WJIU ABA NEUCTBUSA IJA IOJYUYEHUS pe-
3yJIbTaTa IO IIPeodpPas3s0BAHUIO IEJBbIX UM TPOOHBIX BBIPAYKEHUI.
Bo BTOpOI# uacTu — mpeoOpa3oBaHUSA MHOTOIIATOBLIE, IPUUEM
YacTO MPUXOMUTCA NMPUMEHATHh PAs3JUYHBbIE METOIBI Pa3JIoiKe-
HUS BBIPAKEHUN Ha MHOYKUTEJIN.
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TEOPETNHECKWE CBELAEHUA

@opMyJabI COKPANIEHHOTO YMHOSKEHU T

(@—"b)-(@a+b)=a?—b?, (1)
(@ —b)? = a% — 2ab + b2, (2)
(@ +b)? = a® + 2ab + b2, 3)
a® —b® = (a — b)(a? + ab + b?), (4)
(@ —b)® = a® — 3a%b + 3ab? — b3, (5)
a® +b3 = (a +b)(a?® — ab + b?), (6)
(@ +b)?® = a® +3a2b + 3ab® + b>. (7

(I)OpMy.TIa Pa3JIOKEeHUA KBAAPATHOTO TPEXYJIeHA
Ha MHOKUTEJIN

ax? +bx +c = alx — x)(x — x,), a = 0, (8)
rIe xX; U Xs — KODHHU TpexuieHa ax? + bx + c.

3ALAHWA 719 AKTMBHOIO OBYYEHNSA

(C KOMMEHTapUAMY, PeLLeHUaMM, OTBETaMm)

Haxo:xmenue 3HaUeHUSA BhIPAKEHU ST
x5

3damganue 1. Haiinure 3HaueHme BBIPAYKEHU

x = —/5.

Pemenue.

IloacraBuM 3HaAUeHHWe IIePEeMEHHOW X B MCXOJHOE BEIpasKe-
HUe.

npu

3
IIpu x = —/5 BHaueHHWe BBHIPAIKEHUS xf paBHO
(-5)'5
.
(—5)°+5 (+5)* V54 625 25

OrBeT: —5.

Baganmue 2. Halizure s3HaueHHe BBIpAKeHUS a2 — b2
npua = 8, b= —6.
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Pemenue.
IloacraBuM 3HaAUeHUA @ M b B MCXOAHOE BLIpasKeHUE.

Ja? —b? = 8% —(-6)® =82 6% = [8-6)8+6) =
=214 =227 = 2J7.
OrseT: 27.

BrIipaskeHue mepeMeHHO# 13 (DOPMYJIIBI

3aganue 3. Boipasure u3 QopMyJbl CKOPOCTU PaBHOYC-
KOPEeHHOT0 ABUMKEHUd U = U, + at BpeMd {.

Pemenue.

Bymem pgeficTBoBaTh mociegoBaTeabHO: 1) BbIpasuM at;

2) BbIpasuM Bpemd f.
V-V
1) at = v —v,; 2)t=— 20,
a
vV—vV
OrBeT: t = — 9,
a

IIpuemsbI pa3/I0KeHUA HA MHOKUTETH

Mpu Npeobpa3oBaHUM BbIPAXKEHUA YaCcTO NPUXOAMNTCH MPUMEHNATL pas3-
NNYHBbIE MPUEMbl Pa3NoXeHUs Ha MHOXUTeNW. HanoMHWMM OCHOBHble
13 HUX: 1) BbiHeCeHMe obLLero MHoXuTens; 2) rpynnuposka; 3) dop-
MYJlbl COKPALLEHHOTO YMHOXeHUs; 4) (hopmMyna pas3noxeHus KBagpat-
HOro TpexyfieHa Ha MHOXUTENW.

Brinecenue o01Iero MHOKHUTEII

¥a — 3%ab
3agaunue 4. YopocTture BhIpaKeHne —— —————,
3% —1

Pemenue.

PazioXuM Ha MHOMKUTENN UYUCJIUTEIb APo0I, a 3aTeM CO-
KpaTuM Ha OOMIMII MHOYKUTEJb.
Ya — s¥ap  Ya(1—3%)
3% —1 3% —1
1
T.e. %il;bi—.
3 27
Orser: —%a; b = %

= —%a, npuuem 3%¥b -1 =0,
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I'pynnuposka

Xy — -2 2
dagaunue 5. YIpocTuTe BLIPAKEHIE i ﬁ 2‘@+ u
x p—

HanauTe ero 3HaueHme mpm x = y = 12100.

Pemenue.

B yucaumene deTbipe ciaaraeMbix. OUueHb 4acTO IIPU PaBJIo-
JKeHUY Ha MHOYKUTEJNM BBIPAKEHUS, COAEPIKAIero dYeThIpe
cjlaraeMbIX, WCIOJIB3YIOT I'PYIIIUPOBKY.

Jey—x-2yy+2 _ Ja(fy-D-2yy+2 _ Jx(Jy-D-2(Jy-1) _
Jx -2 Jx -2 Jx -2

_ (y-HWx-2) _ _
- Jx—2 V-1,

Ipu y = 12100 umeem: /y —1 =110 -1 = 109.

x 0, x=4.

OTrBerT: \/y—l, x >0, x = 4; 109.

DopMyJIbI COKPAIIEHHOTO YMHOMKEHU S

[N ynpoLeHns BbipaXXeHW C NOMOLLbI0 POPMY COKPALLEHHOMO YM-
HOXeHUs ncnonb3ytoT Gopmynbl (1)—(7). YTobbl BbIOpaTh COOTBETCT-
Byloulylo hopMyny, ciefyer obpatuTb BHUMaHWe Ha nokasaTtenu cre-
NeHW OAHOYNEHOB, BXOASLIMX B BblpaxeHue.

x4 | x+2
24+x+1  x3-1

Samanue 6. YopocTuTe BBIpaKeHUe

HaliguTe ero sHauenme mpu x = 101.

Pemenue.
K sBoipasxenuro (x2 — 4) npumeHuM (QOpMyJIy PasHOCTU

KBaJpaToB, a K BeIpaxkeHumo (x® — 1) — pasHocTH KyO6OB.
x2 -4 x+2  (x-2)(x+2) . x+2

2 +x+1 x3-1 x2+x+1.(x71)(x2+x+1):
= (x = 2)(x - 1),
x=1, x = —2.
IIpu x = 101 umeem: (x — 2)(x —1) = 99-100 = 9900.
OrBer: (x —2)(x —1), x = 1, x = —2; 9900.
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Pasmosxkenue KBAQJIPATHOTIO TPpexXuyjJeHa Ha MHOKUTEJIHN

3damanue 7. Kakoe BoipakeHnue HaZO IIOACTABUTH BMECTO
MHOTOTOYMS, YTOOBI OBLIO BEPHBIM paBeHCTBO
3x2 —2x —1=38x —1)(...)?

Pemenue.

YT06bl PABIOKUTE HA MHOMUTENM KBaJAPATHBIH TpexuyieH
3x? — 2x — 1, pemuM ypasHenue 3x2 — 2x —1 = 0 (cMm. dopmy-
JIy PasjosKeHUs KBaJAPAaTHOrO TpexujeHa Ha MHOoKureau (8)).

1
VpaBuenune nmeer KOpHU 1 m — g IIOTOMY
3x2 — 2x —1 = 3(x — 1)(x + %).

OrBer: x+%.

2_
a“—T7a +6 o
Samaunue 8. YopocTure BhIpaKeHUe ——— U HAUAUTE

-1
(,o4 5 )
ero 3HauyeHNe IpPU X = |125—i-1E -08—-3 J

| -12.

Wl 8

Pemenue.

YT006BI Pa3JIOKUTh HA MHOMKUTEIN UYNCIUTENb, PEIIIUM yPaB-
Herue a’? —7a +6 = 0 u npuMeHHM (OPMYJIY PA3IOKEHUA
KBaJpPaTHOTO TpexujeHa Ha MHOXuTean (8).

a® —7a+6 _ (a—1)(a—6)

=a—6, a=1.
a—1 a—1

Bepremcss K mepemMeHHOH X.
Ocrajsoch HaWTU 3HAUEHUE BbIpasKeHus vJx — 6,x = 1.
Haiinem 3HaueHme X 13 BBIPAYKEHUA

x—[12441% —08_31)12
5 12 3

Ob0paTuTe BHUMAHHNE, YTO MOYKHO PAI[MOHAJIBHO BBIYHCJIUTDH

3HaUeHNEe YIMCJOBOT'O0 BBIPAKEHUs B CKOOKe, ecJu 3aMeTHUTh,
4

YTOo 12g =128.
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5

(12§+1i—o,8—31] 12— [12,8—0,8— (31 1
5 12 3 12 12

-

2 o1t
| 12
Urak, mpu x = 121 Jx — 6 = 5.

OrBeT: Vx — 6, x = 1; 5.

12 =144 - 23 = 121.

ITokaskeM IpUMEHEHWE BCEX OCHOBHBIX IIPUEMOB Pa3JioiKe-
HUA HA MHOMKUTEJU IIPU PENIeHUU CJIeAYIOIero 3ajaHud.
Samganue 9. YopocTuTe BhIpaKeHue

25x3 —10x% +x %% +3x
5x2-16x+3  x3— 3x2—9x + 27

U HaliuTe 3HAUeHWe BBIPasKeHuUs mpu x = 3,1.

Pemntenwue.
25x3—10x2 + x

Paccmorpum mepByio 00b
P PBYIO AP 5x%2—16x + 3

B uucaumene Bce Tpu ciaraeMbIX UMEIOT OOINUI MHOMKUI-
Tesib (x). IIocsie BeIHECEHMs OOIEr0 MHOMKUTEJISA HMOJYyUYNM BbI-
paskerue 25x2 — 10x + 1, KoTopoe IpencTaBiasgeT coboil KBaj-
par pasHocTtH, T.e. 25x% —10x +1 = (5x — 1)2.

B 3namenamesne wucmonb3dyeM (QOPMYJIY PasIOMKEeHHs Ha
MHOKUTEJIN KBaJpPaTHOTO TpexujeHa, T.e.

5x? —16x + 3 = 5(x — x,)(x — x,),
Iflle X; 1 Xy — KOpHM ypaBHeHus bHx2 —16x + 3 = 0.
25x3 —10x2 + x ac(5x71)2

OKOHUATEJIbHO MeeM: = .
5x2 —16x + 3 5(x - 3)(x — 0,2)

O6paruM BHuUMAaHNe Ha BBIpaKeHHUS (5x — 1) u (x — 0,2).
Eciu mepBoe BhIpakeHNe IPOLOJIKUM PacKJaLbIBaTh HA MHO-
JKUTEJIN, TO IIoJAyuuMm bx —1 = 5(x - 0,2). YuureiBag »sTO,
mpeoGpasyem 3HaMeHaTexb: 5(x — 3)(x — 0,2) = (x — 3)(5x — 1).
Hrak, mocjie cCOKpallleHnusa Ha OOIUA MHOMHUTEIL APo0L Oyaer

2
UMeTh BUL: x(5x —1) _¥ex-b
5(x — 3)(x - 0,2) x —3




54 TEMATUYECKME TPEHVPOBOYHbIE 3AJAHNA

x2+3x

PaccmorpuM BTOpPYIO APOOH .
x3 —3x% —9x + 27

B uucaumene BbiHeceM OOHIMI MHOMKUTEIb (X).
B 3Hamenamese obpaTuM BHUMAaHWNE HA YMWCJO CJIATaeMbIX:
uxX 4YeTwhIipe. Vcmoab3yeM TPYOIUPOBKY, T.e.

x% —3x? —9x 427 = (x® — 3x?) - 9(x - 3) =
= x?(x — 3) — 9x — 3) = (x? — 9)(x — 3).
B II€PBOM MHOMHTEJI€e IPVMMEHNM QJOpMy.TIy Pa3HOCTHU KBan-
partos:

(x2 — 9)(x — 8) = (x — B)(x + 8)(x — 8) = (x — 3)" (x + 3).

ITocie cokpaienus Ha OOMMII MHOMUTENIb APOOL OyIer
VUMeTh BU:
x? + 3x x

= , X = —3.
x® —3x® —9x+27  (x - 3)°

BepHeMCA K HCXOZHOMY BBIPAKEHUIO:
25x3710x2+x‘ x2+3x
522 ~16x +3  x% —38x%2 —9x 4+ 27

_ x(Bx —1): x = (5x _1)(x _ 3), x = £3; x = 0,2

x —3 (x73)2

IIpu x = 3,1 3HaueHUe MCXOTHOIO BEBIPAKEHUS PaBHO
(5-3,1-1)3,1—3) = 1,45.
Orset: (bx —1)(x —3), x = £ 8, x = 0,2; 1,45.

PaccmoTpumMm mpeoOpasoBaHUe BBIPAXKEHUH, COAEPIKAIIUX
CTETIeHU C OTPUIATEIbHBIMU IEJBIMUA MOKA3aTEJIIMMU.
a3 +b3 1
Samaunue 10. YupocTture BBIpasKeHUE — 1 (ab)
a + b
u Hajigure ero sHaueHme mpu a = /20,6 = /5.
Pemenue.
CHauaja 3aMeHUM CTeIlleH! C OTPUIATEJIbHBIMU IIeJIBIMHU I10-
KasaTeJsaMU Ha CTeIeHU C HaTyPaJIbHBIMU ITIOKA3aTeIsIMHU, T.€.
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1

4+

N (717) R —h

3 -3 3
1
— +
a

a ® +0b
a1 + b1

1

ab

S| o
oa""

Tenepb I/I36aBI/IMCH OT ABYXOTaKHOCTHM B 4YMCJINTEJIe WU B
3HaMeHaTeJie mepBoil Apobu. [[d 9TOro BBHIMOJHUM AENCTBUS
B UHCJINTeJIe 1 B 3HAMeEeHAaTeJIe.

1 1
a73+b73 1 _(b3+a3)ab 1
1

1 ab a3b3(b+ a) ab
a b
O6paTuM BHHMAaHNE Ha IIOKas3aTeJu cTeieHei. IIpuMenHum
B UHCJHUTEJEe IepBOH Apobu (hopMyay CyMMBI KyOOB 1 COKpa-
TAM UHCJUTEJb U 3HaAMeHaTelb Ha OOIUA MHOMKUTEIb
ab(a + b). Torma BbIpakeHue OymeT MMeTh BULI:
(b3+“3)ab 1 a2 —ab+1b2 1
- - = —— a=-b
a3b3(b+a) ab a?p? ab
IIpuBemem apobu K 0OIeMy 3HaMeHATEeJO:
a? - 2ab + b2 B (a—b)2
a?p? a?b?
WUrak, opu a = ~20,b = V5 sHauenue MCXOJIHOTO BBIpaKe-
HUS PaBHO

(V20 - V5)" _ (2 - %) — 005.
(v20)"(+5)

100

(a - b)°
OTrBerT: — s a4 F -b; 0,05.
a“b

SALAHWS 159 CAMOCTOSTESIbHOIO PELLIEHNS
Yacts 1

1. Haiigure  3HaueHme  BbIpaskeHusa a2 — 4b? opu
a=10; b= —4.

OrBer:
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3

. m
2. HaiimuTe 3HaueHIe BbIPAKEHUSA T opu m = 7.
OTrBer:
02
3. 3 dopmynsl KuHeTUYeCKOI sHepruu E, = BbIpA3uUTe
CKOPOCTb.
2E 2E
1) L = 7]? 3) U = 7}‘,
m m
E E
2)v =1 4) v = |-k
2m 2m
D?%n
4. s ¢opMyJbl MOIIHOCTH aBTOMOOMIA P = ST rae
P — MOIIHOCTH B JIOMIAAWHBIX CHJaxX, D — muameTrp IIu-
JUHApPA, N — UHCJIO IUJIUHIPOB, BLEIPA3UTE 1.
16P 16D2
Dn ="+~ 3) n=
) o2 ) 5
2) n = 16PD? 4) n = [16P
D2

5. Hpe/:[c'raBbTe B BHUIOEe CTelleHru C IeJIbIM IIoOKa3aTeJIeM
x2 . x—3

OrBerT:

4
6. IIpencraBbTe B BHUfie CTEIIeHHU C IeJLIM IIOKa3aTeaeM (x3)

OrBer:

7. IlpencraBbTe B BHUIE CTEIE€HU C IeJBIM IIOKa3aTejaeM
2.5
xX-x

1) «x2 2) x 2 3) x! 4) x
8. Vra:xuTe BRIpaKeHMe, PaBHOE CTeleHH 4" 2.
471
472

1) 4" — 16 2) & 3)
16
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9. IlpexcraBbTe B BHIAE CTeIeHU IpoussemeHue 9 -3".
1) 32n 2) 9n+l 3) 3n+2 4) 27n
10. BeinosiHuTE BBIUMTAHUE (X + 7)2 — x(14 + 4x).

OrsBerT:

11. Yupocrure BbIpaskenue 4(m — 1)2 + 8m.

1) 4m? +8m +4 3) 4m? + 4
2) 4m? +8m — 4 4) 4m? +1

12. VKamuTe BBIpasKeHHe, TOXKJECTBEHHO pPAaBHOE MHOTOUJIe-
Hy 8a? — 12ab.

1) —4a(2a + 3b) 3) —4a(2a — 3b)
2) —4a(— 2a + 3b) 4) —4a(—2a — 3b)

13. B Boipaxxenuu 3a® — 9ab BeIHeCIU 3a CKOOKHM OOLIMIT MHO-
xurens (—3a). Kaxoit aBydumen ocrancsa B CKOOKax?

1) a+3b 2)a—3b 3) —a —3b 4) —a + 3b
14. IIpeoGpasyiiTe B MHOTOUJIEH BBIPaKEeHUE
6p(p — 2) — (p — 6)°.

OrBerT:

15. PasnoxkuTe Ha MHOMKHUTEJIU KBAAPATHBIA TpeXUJeH
Sx 2—9x —12.

1) 3(x +1)(x — 4) 3) 3(x + 1)(x +4)
2) 8(x —1)(x — 4) 4) 3(x — 1)(x + 4)
2
16. Cokparute Apo6H 4b” 126
b2 — 9
OrBerT:
3 3
17. Coxparure apobb Ca
a + 3b
1) a? — 3ab + 92 3) a? — 3ab + b2

2) a? + 3ab + W2 4) a® + 6ab + b2
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o a—b
18. Kakoe u3 BhIpasKeHUII TOKIECTBEHHO IPOOU ) ?
—a
a—b b—a
1) 3)
a — 3b a — 3b
b—a a—>b
2) 4) —
3b—a 3b—a
922 2
x“ —y .
19. YupocTuTe BBIpasKeHE 5 U HalguTe ero 3HadveHUe
3x° + xy

20.

21.

22,

23.

24.

npu x = 100 u y = 299.

OTrBerT:

2

Haiinure pasHoCTh BBIpaKeHUN — 3x.
2x —1
OrBerT:
. o 2
Haiigure pasHOCTh BBIPAKEHUH o R
(a —2) (2-a)
1 a+ 2
1) g) 412
2-a (a - 2)
1 1
2) 4)
a — 2 a+ 2
c 3b+9c
BremmonanTe ymMmHOMKEHUE R 5
b —9c 6¢
1 1
1) —— 3) ——
2b — 2¢ 2bc — 2¢2
2 1
2) —— — 4) ——
3b + 3¢2 2bc — 62
B 2 -
bITOTHUTe yMHOMKeHHe (ab + b ) S
a® —b

OrsBerT:

2 _ 32

a
BolmosiHUTE [eIeHme (ab — b2) P

OrsBerT:

b
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25.

26.

27.

28.

29.

30.

31.

32.

2
1 x
Yuopocture BBIpa)KeHUe |[— + —] .

4x  6x) 5
OrsBerT:

B kakom cayuae BbIpaskeHume IpeoOpPa3oBaHO B TOMKAECT-
BEHHO DPaBHOE

1)@ + a)a — 4) = 16 — a2
2) (a — 4)2 = 16 — 8a + a?
3) 4(a — b) = 4a — b
4) (4 + a)? = 16 + a2

(1 1 xy
VYupocTure BhIpaKeHUE |— — .

L 2 4y 2y + x
OTBerT:

a—b a+b
B BmIpakeHme x — y TOACTaBbTE X = , Y = u
a-+b a—b

YIIPOCTUTE €ro.
OrBerT:
Yupocture BBIpaKeHUE %% W HAWAWUTe ero 3Haue-

y°© oy
HUe mpu y = —3.
1) 27 2) —27 3) L 4 -1

27 27

al+p1

Yuopocture BbIpaKeHNME ——— .
a—+b
1) 2 2) ab 3) a+b 4 L
ab
— 81b
CokparuTe IpoOb a-°0
Ja — 9Vb

1) Va — 9Vb 3) Va — 3vVb
2) Ja + 9Vb 4) Ja + 3vJb

Vmpocrture Bhipakenue v12a + +/48a — +147a.

OrBerT:
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33.
34.
35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

Yactp 2
Pasnoskure Ha MHOMuUTeau x° + y3 — xy? — x2y.
Pasnoskure Ha MHOXuTeau 9x2 — 12xy + 4y? + 8x — 2y.

Pasnoskure Ha MHOMHUTeau 2p + 3m + 4p? — 9m?2.

3x2 —2x —1
Cokparure 1podbp ——M— .
2+ 6x
9q2 + 6a +1

Cokparure IpoOb .
6ax + 2x —3a —1

xy —x —y+1 o
prOCTI/ITe BBIpAK€HNEe —— XX U1 HauauTe ero 3Ha-
x —1

yeHue npu x = y = 2010.

64x3 — 27

2

Coxparure apodOb .
16x° +12x + 9

x? 4+ 10x + 25 x% - 25

prOCTI/ITe BBIDaXeHue

x2 + 5x x 8
x3+2x27x72 x + 3
Yupocture BhIpakeHUe " .
x +1 x“ +56x+6
2m 1+ m2 o
Yupocture BhIpakeHUe + 3 W Ha#@auTe ero

(m — 1)3 1-m)
smauenue nupu m = 0,75.
8 — 27" n
VYupocrure Boipaskenne ———— + 2007 + 3.
4+2.3" 49"

Hoxkaxure, 4TO 3HAUEHNE BHIPA’KEHUS He 3aBUCHUT OT IO-
MYCTUMbBIX 3HAUEHUU IIepeMeHHOU

2
x“ — 36 x —6
: — 8x — x2.

x2 72x+4.x3 +8
VupocTure BhIpaKeHUe
3
fﬁ+3](9—6«/5+x)
(38— Vx
U HalguTe ero 3Hauenme mpu x = 169.

Pazno:xkure Ha MHOKUTEAN x* + x2 — 2.
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

PazioskuTe Ha MHOMKUTEIN
2 2. _ )
p°x + py —nx —ny — p° +n.
PaziaoskuTe Ha MHOMKUTEIN

m2x2 —3m2x —4m? — x2 + 3x + 4.

6

VYupocture BBIpaKeHUE | — :( — .

lx2 -9 x+3 L x+3
((x—4 16 ]

1+ 4x° ! sz +4x 16 — x2

(23 —27  ox

Viupocture BhIpakeHue

HoxkakuTe, YTO 3HAUEHUE BBIPAKEHUSA

x%2-2(m+a)x +4ma ) x2 —4p? (x £ 2a)?
22 +2a+b)x+4ab  x%2—4a2 x—2m

He 3aBHCUT OT JONYCTUMBIX 3HAUEHUN NIEepPeMEeHHOU da.
9.75"

Yupocture BhIpakeHME — .
3n+ 1, 52n -1

on +2 _ 2n71
Yupocture BBIpaKeHNE ——————

CoxpaTture Ipodh

x-9  Jx+3
x+Vx +1 xVx -1

Yupocture BhIpasKeHUe u HaWAWUTE ero

smauenue npu x = 0,81.

. 2Ty

(V7 JT
Yupocture BhIpasKeHUE | : -1
49-14y+ y2

ly—Ty " JTy+y

u Haygure ero 3Hauenue npu y = 0,01.

Haiigure 3HaueHue BBIPAKEHUS
2
{(J} +2)" — 4(Vx +2)+ 4] mpu x = 200.

Haiigure 3HaueHue BBIPAYKEHUS

J8x —12)? — [3x +12)? mpu x < —2010.

3HaueHUe BBIPAKEHUA 50(\/x —6,/x—9 — \/x +6,/x — 9J

npu x = 9,0169 asiaserca mensiMm umcyioMm. Hafigure ero.
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Tema 2. YPABHEHUA

TEOPETUHECKWE CBELEHWA

Onpenenenve. KopHeM ypaBHEHHSI C OJHUM HEU3BECTHHIM
HaA3BLIBAIOT 3HaUeHNe HEM3BECTHOTO, IIPYW KOTOPOM YpaBHEHUe
obpairjaeTcss B BePHOE PaBEHCTBO.

Onpenenenve. PemuTs ypaBHeHHWE C OJHUM HEU3BECT-
HBIM — 3HAUUT HAWTU BCE €T0 KOPHU WUJIU OKAa3aTb, YTO KOP-
Hel Her.

Onpenenenne. JInuHeWHBIM ypaBHEHHEM C OTHUM HEU3BECT-
HBIM X Ha3bIBAIOT YpPaBHEHUSA BUAA aX = b, Te X — HEU3BECT-
HOe, a W b — HeKOTOpbIe UMCJa; @& HA3BIBAIOT KOs(PUIlneH-
TOM IIPU TEePeMeHHOH, b — CBOOOZHBIM UJIEHOM.

Onpenenenve. KBagpaTHpIM ypaBHEHHEM C OJHUM HEU3-
BeCTHBIM X HA3bIBAIOT ypaBHeHus Buaa ax’? +bx +c¢ = 0, rae

X — HeusBeCTHOe, a, b u ¢ — HeKoTopsle uucya (xKoahduiu-
€HTHI ypaBHeHWs1), mpuueM a = 0. a  HA3LIBAIOT IIEPBBLIM
(crapmum) Ko3(pGUIIMEeHTOM, b — BTOPBIM KO3((UIIEHTOM,
¢ — CBOOOIHBIM YJIEHOM.

Eciu B KBagpaTHOM ypaBHEHUM XOTA ObI OMWH U3 KO3(-
¢unmenToB paBen 0 (Kpome, KOHEUHO, Koa(dDUIMEHTa IPU
x?), TO ypaBHeHHe HA3BIBAIOT HENOJHBIM KBAaJAPATHBIM ypaB-
HEeHUueM.

Bripakenue

D = b? — 4ac 1)

Ha3bIBAIOT JUCKPUMHHAHTOM  KBaJpPaTHOTO  ypPaBHEHUS
ax? +bx +c¢ = 0. Ilo AUCKPUMMHAHTY KBaJpaTHOTO ypaBHe-
HUA ONPENeJIAI0T, CKOJIbKO OHO MMeeT KOpHeIi:

—ecau D > 0, To ypaBHEHUE UMEET [Ba PABIUUYHBIX KOPHA;

—ecau D = 0, To ypaBHeHUEe MMeeT OOUH KODPeHb (MU IBa
COBIIABIIIUX KOPHS);

— ecmu D < 0, To ypaBHeHUe He MMeeT KODHEeI.

®opMyJTbI KOPHEH KBaJIPAaTHOTO YPABHEHU A

Kopuu ypasuenus ax? + bx +c¢ = 0 HaxogaT 1o (dopmye

_ —b++D
2a )

X

(2)
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KopHu KBagpaTHOro ypaBHEHUS, B KOTOPOM BTOPOH KO3(-
(umueHT — UYeTHOe UMCJIO0, MOYKHO BBIUHCJIATL II0 (POpMYyJIie

b D
4 2
_ 2 4 D_(é _
x—ia , TIe N _lz] ac. (3)

Teopema Buera

Eciu mpuBejeHHOe KBajgpaTHOe ypaBHeHue x2 + px +q =0
uMeeT KOPHHU, TO CyMMa KOPHeN 3TOr0 ypaBHEHHA paBHA BTO-
poMy KO3(pPUIUEeHTY, B3ATOMY C IIPOTHUBOMNOJIOKHBIM 3HAKOM,
a mpous3BeleHNe KOPHEH paBHO CBOOOJHOMY UYJIEHY, T.€. €CJIHU
X, U Xy — KODHU ypaBHeHHUsA x2 + px +¢q = 0, To

x; +xy, = —p;

(%, "Xy =¢.

(4)

O6parHas Teopema Buera

Ecim cymma aByx uwmcesn paBHA BTOPOMY KO3(DPUIIMEHTY
IPUBENEHHOI'O0 KBaJAPAaTHOI'O YPaBHEHUSA, B3ATOMY C IIPOTHUBO-
IIOJIOXKHBIM 3HAKOM, a WX IIpOU3BeJeHNe PaBHO CBOOOLHOMY
4jieHy, TO 39TU 4YHUCJa HABIAKTCA KOPHAMU IIPUBEIEHHOI'O
KBaJpPaTHOI'O YPaBHEHU:A, T.e. €CJIMN BBINOJIHAITCA yCJIOBUA

X, +%x9 = —p;s
X, %y =@,

TO X; U Xy — KODHHU ypaBHeHHusa x> + px +q = 0.

SALAHWA 4J15 AKTUBHOIO OBYYEHNA
(C KOMMEHTaPUAMM, PELLEHMNSIMM, OTBETAMM)

JIuHeliHbIEe ypABHEHU A

|_|pI/I peweHnn NMHEMHbIX ypaBHEHI/II;I cnaraemMble C Hel3BeCTHbIM
00bI4YHO NepeHOoCAT B JIeBYtO H4aCTb YypPaBHEHWA, a OCTallbHble Clarae-
Mble — B NpPaBylo 4aclTb. |_|pI/I 3TOM nepeHoce Hado WM3MEHWUTb 3HaK
BCex cCjlaraemMbiX Ha I'IpOTI/IBOI'IOJ'IO)KHbII;I.
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64
3aganue 1. Pemmiure ypaBuenue 2 — 3(x + 2) = 5 — 2x.

Pemenune.
Cuauajia pacKpoeM CKOOKM.
2—-3x—6=5—2x

-3x+2x=5-2+6
—x = 9.

YpaBHeHue eirie He perreno. Hajgo HaliTu sHaueHune Iiepe-

MeHHOU X, a He (—X).
x = —9.

OrBeT: —9.
3daganmmue 2. Haligure KOpHU ypaBHEHUS % + lﬁ = 3,75.

Pemenue.
B 7neBoif wacTu ypaBHeHUS — APOOU ¢ pasHBIMU 3HaAMeHa-
rensamu. [IpuBeneM mx K 00IIeMy 3HAMEHATEIO.

dm  m _ 375,
12 12

Sm _ 375
12

OcraeTcsa pa3neauTh U JIEBYIO, M IIPaBYIO YacTh YPaBHEHUSA

Ha KOo3((punueHT IIpU HEW3BECTHOM, T.e. Ha 1o

m=375:°
12

m = 3,75 12,
5

IIpu yMHOMeHHUM MOXKHO JmbOO uyumciao 3,75 IepeBecTu B

OOBIKHOBEHHYIO ApO0b (II0JIE3HO 3HATH, UTO (0,75 = 3 ), Jubo

qucno 12 mepeBecTu B AecATUYHYIO (pasmenuB 12 Ha 5).
5
12

15
m ===
4 5

OrBerT: 9.
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KBagpaTHpie ypaBHeHHS

HenonHble KBagpaTHble ypaBHEHWS MOXHO pelwuTb 0e3 npumeHeHus
OCHOBHOM hopMynbl  (2) KOpHen KBagpaTHOrO ypaBHeHWs.

3agaunune 3. Kaxxnoe ypaBHeHIe COOTHECHUTE C MHOMKECT-
BOM ero KOpHeIi.

A.05x2 —2x =0 B. 05x2 -2=0 B. 0,5x2 =

1)0 2) -2 u 2 3) 0 u 4

Pemenue.
Pemmum cuavasia mepBoe ypaBHeHHe. BbIHeceM 3a CKOOKU
O0IIUIT MHOMKUTEJb.
x(0,5x—2) =0
x=0wnum 05x—-—2=0
x=0wnm x=2:05
x=0 nmm x = 4.

Wrak, KOpHAMU IePBOTO YPaBHEHU ABJIAIOTCS uncya 0 u 4.
PemmumM BTOpoe ypaBHeHHe. BbeIpasum x2, T.e.

x2=2:05
x2 = 4.

KopuamMu BTOpOro ypaBHEHHSA ABJAIOTCA uucaa 2 m —2.
Ocrajioch peIIuTh TPeThbe ypaBHeHue. IIpu pelreHuu ero
TOKe BBIPAZUM X2.
x2 =0.
Toabko uncao 0 ABAgETCA €ro KOPHEM.

Ocraercss 3ammcarh OTBET.
OrBerT: A. -3; B. -2; B. —1.

3ameuaHue: COOTHECTH AAHHBbIE YPaBHEHHUS C MHOKECTBOM
UX KOpPHEH MOKHO U IIPOIIe, C IIOMOIIBIO CAEIYIOIIUX PACCYK-
IeHUli: IIepBOoe ypaBHEeHNEe HMeeT ABa Pa3JIUUYHBLIX KOPHA —
HYJIb U IPYroe Yncjo, KOPHSIMHU BTOPOTO YPABHEHUS SABJISIOTCS
IBa TIPOTUBOMIOJIOKHBIX UMCJIa, KOPHEM TPEThero ypaBHEHUS
SABJISETCSA TOJBKO UKCJIO HYIb.

PaccmoTpum penieHne KBaJIpPaTHHIX yPaBHEHHMH, B KOTOPBIX
HU OIUH u3 K03 dumueHToB He paBeH 0.
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3aganue 4. Pemmure ypaBaenue 3x2 —2x —1 = 0.

Pemenue.
Ilo ocHoBHOII (opmyJie KOPHENH KBaApaTHOTO YpPaBHEHU

2) x= 71):7@ B pamHOM YypaBHeHHH a = 3, b = —2,
a
¢ = —1, mosromy D = (-2)” —4-3-(~1) = 16.
Nmeem:
(~-2)+16 244
X = —— X = .
2-3 6

1
OrBeT: 1; — —.
3

3ameuaHue: TIOACUUTAEM CYyMMY KO3(D(HUIMEHTOB 3TOTO
ypaBHeHUs: 3+(—2)+(—1) = 0. Hucsao 1 aBiasgercsa KOpHEM 3TO-
T'0 ypaBHEHUA.

ITo BEepHO U B OOIIleM cJjydae, T.e. eCJU MbI pelllaeM KBa-
paTHOoe ypaBHeHHue ax? + bx +c¢ = 0 u cymma ero Koadduiu-
€HTOB paBHA HYJIO a@ + b+ ¢ = 0, To OqWH U3 KOPHEU ypaBHe-
HUS paBeH 1.

Bamanne 5. Pemure ypaBuenue —x2 + 0,1 = 09x. B or-
BeTe YKAXKNTe MIPOU3BEJeHNe ero KOpHei.

Pemenne.
Ilepenecem ciaraemMble B JIEBYIO YaCTh YPaBHEHUS.

—x24+01-09x =0
x2 +09x — 01 = 0.

Yro0bI M30aBUTHCA OT AECATHUUYHBIX APO0Oei, YMHOMKUM o0e
yactu ypaBHeHusa Ha 10.

10x2 +9x—-1=0
D = 92 —4-10-(—1) =121
—-94+4121
X = ——

20
x = -1 nmm x = 0,1.

He 3abynem, uTo B 3aJaHUU €CTh JOIOJHUTEJIbHBIN BOIIPOC.
IIpousBenmenue KopHeili ypaBHeHusa paBuHo —0,1.
OrBeT: —0,1.
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3ameuanue: HA TOTOJHUTEIBHBIM BOIPOC B 3aJJaHUU MOYKHO
OBLTIO OTBETUTH, [a'ke He HaXOJA KOpHell ypaBHeHUA. Bcmom-
HUTe POPMYJIUPOBKY TeopeMbl Buera (4).

ITocne Toro Kak BBI yOemUJINCH B CYIIECTBOBAHUU KOpPHEN
(D > 0), MOKHO IIPOCTO HAWTHM WX HOpoumsBefeHme. M3 mByx
ypaBHeHuit x2 4+ 0,9x — 0,1 =0 u 10x2 +9x —1 = 0 TOIBKO
IepBoe SBJAETCA IIPUBEAEHHBIM, II09TOMY TeopeMy Buera
IpUMeHsAeM K IePBOMY ypaBHEHHIO: X, -Xx, = —0,1.

Ecau B KBagpaTHOM ypaBHEHUU KOI(G(PUIIUMEHT HIpU X —
YETHBIN, MOKHO MCHOJIb30BaTh (popmyay (3) s HaXOXKIAEHUS
KOpHell KBaJpaTHOTO YPaBHEHUS C YETHBIM BTOPBIM K03(hdu-
IIEHTOM.

Bamanue 6. Pemmure ypaBHenue x2 — 32x + 31 = 0.
Pemenue.

B ypaBuwenun a =1, b = —32, ¢ = 31.

1-ii cnoco6

IIpumenum (opmysay s ypPaBHEHHH C UYETHBIM BTOPBIM
KoaduruerTom (3).

gz (-16)* —1-31 = 256 — 31 = 225

o 164225
=
x =3lumux = 1.
2-it cnocob
IIpumeruM ocHOBHYIO (hopmyay (2).
D = (—32)2 —4-31 =1024 —124 = 900

32+/900
21
OrserT: 1; 31.

Bamevanue: B ypaBHeHNHu x> — 32x + 31 = 0 cymMa Koad-
¢dunuentoB 1 + (—32) + 31=0, mostomy 1 ABIsgeTCA KOPHEM
ypaBHeHUsA. A BTOPOU KOpPeHb MOYKHO HaWTH II0 TeopeMe Bue-
Ta, TaKk Kak x, -x, = 1-x, = 31, To x, = 31.
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3amanue 7. Pemure ypasuenue (3x —2)(4x —3)=0.
B orBere ykaKkuTe GOJBINUI KOPEHB.

Pemenue.

B neBoii vacTu ypaBHEeHUA 3aIIMCAHO ITPOM3BeAeHIE, IPUUEM
npousBeneHnue pasHo 0.

(3x—2)(4x—3) =0
3x—2=0 nmm4x -3 =20

2 3
X =— UImx = —.
3 4

Yro6bl BBIOPATH OOJBINNI KOPEeHb, MOYKHO JU0OO HPUBECTHU

Ipo01 K ONHOMY 3HAMEHATEJI0 M CPABHUTh UUCIUTEJIU Apobeii

2 8 3 9
= —|, Jubo 1epeBecTHu 00e APOOU B HAeCATUUHBIE

3 a 12, Z 12
1po6u {2 — 0,666...= 0,6), > = 0,75].
3 4

OrserT: 0,75.

B Kypce anred6pbl paccMaTpUBAIOT TaKiKe pPasjMYHbIe ypaB-
HEHU:A, CBOAUMbBIE K PEIIeHUI0 KBaIPATHBIX YPaBHEHMUIA.

YpaBHeHHUSA BBICIINX CTeIeHeN

ypaBHeva, CTeneHb KOTOPbIX Bbille BTOpOI;I, 00bI4YHO pewatoTca asymMA
OCHOBHbIMW MeTOAaMU: BBeAEHVEM HOBOW ﬂepeMeHHOI;I N Pa3fIoXKeHN-
eM Ha MHOXWNTenu.

Memo0 66edenusn HO60U nepemeHHOU

Samanue 8. Halizure KOpHU ypaBHEHUS
x* —11x%2 —12 = 0.

3ameuanue: ypapHeHus sujga ax? +bx? +¢ = 0, rme a = 0,
ABJIAIOIINECS KBAaJPATHBIMU OTHOCHTEJBHO X2, HA3bIBAIOT OM-
KBaJpPATHBIMH yPAaBHEHUSIMH.

Pemenne.

aro YpaBHEeHNE MOMHO CBECTH K KBaAPaTHOMY C IIOMOIIBIO

3aMeHBI @ = Xx2.
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x* —11x2 -12=0
a = x2

a2 —-11a—-12=0

a=—-1wuma=12.
BepHemMmcsa K mepemMeHHOU X.

2

x?2 = —1 umm x2 =12.

IlepBoe ypaBHeHUE pellleHUII HE KMMEET, a BTOPOE ypaBHe-
HUEe MMeeT JBa KOpHA +12 = 243 u —V12 = —243.

Orser: +243.

Bameuwanue: ypasuenue x — 11v/x — 12 = 0 Tosxe MOKHO CBe-
¢ty K KBagpaTHoMy a? — 11a — 12 = 0 3amenoii a = x. IIpas-
Ia, TOrJa, IOCJie PellleHus YPaBHEHUS C IMepeMeHHON a, mpu-
IeTcs pellaTh MOPOCTEHINNe HUPPAlMOHAIbLHbIE YPABHEHMS:
Jx = —1,J/x =12. I KopHeM HCXOZHOTO YDABHEHUH OYAET
TonbKO 122 = 144,

He Bcerfa 3ameHa nepeMeHHOW Tak O4YeBMAHA, Kak Mnpu pelleHun oum-
KBaZpaTHbIX YPaBHEHWN.

Samaunue 9. Hailizure HauMeHbIINIT KOPEHb YpPaBHEHUA
(x+3)" +3x% +18x —1 = 0.
Pemenue.
PaccmoTrpum mepBoe ciaraemoe (x + 3)4. BcomomuuM, uTO
(x +3)" = %% +6x +9.

Crpynnupyem BTOpoe U TpeThe ciaaraemble 3x2 + 18x. Eciau
BBIHECTH OOINMUII MHOMKHUTEJb 3 3a CKOOKI, TOorga HNMeeM
3(x? + 6x).

BBezeM HOBYIO IepeMeHHYIO @ = (X + 3)2, a 0, Torga

3x% +18x = 3x% +18x + 27 — 27 =
= 3(x% + 6x +9) — 27 = 3a — 27.

Wcxonmoe ypaBHeHUE OyIeT UMETh BHUJ,
a? +38a — 27 —1 = 0. Tlonyunnu KBagpaTHOe ypaBHeHMe OT-
HOCHUTEJILHO IIepeMeHHO# a. Pemum ero.
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a?+8—-28=0
a=—-7Tum a=4

a = —7 — IOCTOPOHHUI KOPEHb.

BepHeMca K mepeMeHHOU X.
(x+3)" = 4.
Kak mpoirie pemints 3TO0 ypaBHeHUHe?

1-it cnoco6. PacKphITh KBaApaT CyMMbI 1 TPUMEHUTH OCHOB-
HYI0 DOPMYJIY KOPpHEeI KBaAPaTHOTO YPaBHEHU.

2-11 cnoco6. Ilepenectu 4 B JIeBYIO YaCTh U IPUMEHUTDL (POP-
MYJIy Pa3sHOCTU KBaJPAaTOB.

3-it cnoco6. I3Bieub KBaJpaTHbINI KOPEeHb M3 00emX YacTei
ypaBHEHU.

x+3=2umx+3=-2.

x = —1lwumm x = —5.

IIpe:xme uem sammcaTh OTBET, BCOOMHHUTE, Ha KaKOIl BO-
npoc TpebyeTcss OTBETUTh B 3aJaHUU.

OrBerT: —5.

Memo0 pas3nosxcenus Ha MHONHCUMeERLU

Mpexae Y4em NPUCTYNaTb K PeLleHWio YPaBHEHNA C NOMOLLbIO AaHHOMO
MeTofa, COBETYyeM MOBTOPUTb TeMy «Yucna 1 BolpaxeHus. Mpeobpaso-
BaHVe BbIPaXKeHUN».

Samanue 10. CKOIbKO KOpPHEH wuMeeT ypaBHEHUE
x3 —8x? —32x + 96 = 0?
1)1 2) 2 3) 3 4) 0

Pemenne.

B neBoii wacTm ypaBHEHUS UYETHIPE CJIaTaeMbIX, II03TOMY
TpUMeHAeM METOJ TPYIIIUPOBKU.

(3 —3x%) — (32x — 96)
x2(x —3)—32(x—3) =0
(x — 3)(x* — 32) = 0.

0
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IIpoussemernne paBao 0, 3maumr, x-—-3 =0 1wiu
x? -382=0.
YpaBHeHUE MMeeT TPU KOpHA: 3; + 442,

OrBerT: 3.

SALHAHWA 15 CAMOCTOSATE]IbHOIO PELLIEHUA

Yacts 1
1. Pemmture ypaBHenme x — 5(x — 4) = 6x + 5.
OrBer:

2. Halimute KopeHb ypaBHeHuA 4 — = = 3.

N R

OrBer:

3. Kakoe us ypaBHeHUII muMeeT OECKOHEUHOE UMCJI0 KOPHEI?

1)0-x=0
2)0-x =1
3)0+x=0
4)0-x=0

m
4. PemuTe ypaBHeHUe

OrBer:

5. Haligure KOpHU ypaBHEHUS {lx + 3](0,2x — 1) =0.

2

OrBer:

6. Pemute ypasuenue 4n — 10,56 = 5n — 3(2n — 1,5).

OrBer:
7. KopHeM KBagpaTHOTO ypaBHeHuUsS —bx? = —25 apisgercsa
YHCIIO0
1
1) -5 3) ——
) ) NG
2) 4) 5

8. HaiizuTre xopHu ypaBHeHus —2k% + 32 = 0.

OrBerT:
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10.

11.

12.

13.

14.

15.

16.

17.

Haiinure xopHHU ypaBHeHus —2k2 + 32k = 0.
OTBerT:

Pemure ypaBHenme —9x2 + %x = 0. B oTBeTe yxakure

HaUMEeHbIIUN M3 ero KOpHeIi.
5 9 1
1) —= 2) 0 3) —— 4) —
) 3 ) ) 25 ) 25
VYErKaxkute BepHYO (GOPMYJTy KOPHEH KBaApaTHOTO ypaBHe-

Hud kx?2 + mx + n = 0.

—m+m2 —4kn —n+n?2—4k
2 2k
[.2 _ 2 _
z)x:min12+4kn 4) x = mi;; 4kn

Pemnre ypaBHeHHEe X2 —6x+7 = 0.

1) 3-+2; 3++2 3) 6 —2v2; 6+ 22

2) 3—3; 3++/3 4) —3-+2; —3++2
Kaxmoe ypaBHeHUHEe COOTHECUTE C MHOYKECTBOM ero KOp-
Hel.

1) 0,2x2 — 5x = 0; 2) 02x%2 — 5 = 0 3) 02x2 = 0.
a) 0; 6) —5 u 5; B) 0 u 25.

Hatinure moyIoKUTETbHBIN KOPEHb YPABHEHUS

2x2—-3x—-5=0.

1)1 2) 2 3) 5 4) 2,5
VKaKuTe HAUMEHBIITNN KOpPeHb YPaBHEHUS
x? +2x = 24.
OrBerT:
Pemure ypaBHeHUE L 0
(y=7)(y+9)
OrBerT:
Pemture ypaBHeHue oy 0
(y=")(y+9)

OrsBerT:
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W-1w+9) _
y+7 )

OTrBerT: .

F-Ny+9) _
y—1 '

18. PemuTe ypaBHeHUe

19. Pemure ypaBHEHUE

OrserT: .

20. Pemure ypaBHeHUE 6 _ .5
x—4 x + 2

OrsBer: .
2x2 — 3x — 14
21. Pemute ypaBHeHUe 207 m3x -4 0.
x+2
OrBerT: .
2x% — 5x —
22, Pemure ypaBHeHUE x75f7 = 0.
X+

OrBerT: .

23. VYkaure KOJUUYECTBO KOpPHEN ypaBHEHUS

x2—8__ 2x
x—2 2_x
OTrBerT: .

24. Haligute cymMMy KOpPHEH ypaBHEHUS

x2 —28x 4+ 27 = 0.

OrserT: .

Tema 3. CACTEMbl YPABHEHUI

CucreMbl ypaBHEHUH MOJKHO PEIIUTH PA3JUUYHBIMU METOMIA-
Mu. B mepBoii yacTu sK3aMeHAIIOHHOM paboThl TpebyeTca pe-
IIUTHb CUCTEMBI YPaBHEHUU JMOO METOJOM IIOJICTAaHOBKHU, JINOO
METOJOM CJIOMKEHUs, JIM00 rpaduueCKUM METOIOM.

IIpu pemenum cucTeM ypaBHEHUII M3 BTOPOUM YACTU 9K3a-
MeHaHI/IOHHOﬁ paGOTbI IIpUXoaAUTCA IIPMMEHATH CllelraJIbHbIe
OIpUEeMbl PeIlleHus CHUCTEeM YpPaBHEHWII, B YaCTHOCTH METO[
BBEeIE€HMNA HOBBIX HEHN3BECTHBIX, a TaKie pelraTb CHCTEMBI
YPaBHEHUI C ITapaMeTpPOM.
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TEOPETMHECKWE CBELAEHUA

Onpenenenvie. Pemenuem cucreMbl ypaBHEHUH € JByMdA
HeM3BEeCTHLIMU HABLIBAETCS ITapa 3HAUEHWI HEeW3BECTHBIX, 00-
paramInas KasKIoe ypaBHEHUEe CUCTeMbl B BEPHOE PABEHCTBO.

SALAHUS OJ19 AKTUBHOIO OBYYEHUIS
(C KOMMEHTaPUSMU, PELLIEHUSMY, OTBETaMu)

MeTox mogcTaHOBKH
3amganue 1. Pemure cucremy ypaBHEHUI
xy =10,
{x -2y =1.
Pemenue.

PaccmoTpuM BTOpOe ypaBHEHWE CHUCTeMbI. BhIpasum Heus-
BECTHOE X Uepe3 Y U IOACTABUM B IIEPBOE ypaBHEHUE.

2y +1)y = 10,
x =2y +1.

Pemum mepBoe ypaBHEHUE CHCTEMBI.
2y + 1)y =10
2y +y—-10=0
D=1-4-2-(-10) =81

—-1+9
4

y=2 wumm y= —25.
CooTBeTCcTByIOIIE 3HAUEHUS X MOXKHO HAWTH, MONCTABUB
HalileHHbIe 3HAUEHUA Y B OJHO U3 YPaBHEHUWU MCXOMLHOM! cuC-
TeMbI, HAIIPUMEP BO BTOPOE ypaBHEHUE.

Yy = 2’ Yy = 2’ Yy = _215 Yy = _2,51
UIn
x=2-24+1; |x=05. x=2-(-25)+1; |x=—4.

OTBeT MOKHO 3ammcaThb Tak: (5; 2), (—4;— 2,5) — Wiam Tak:
X, =5,y = 2x, = —4,y, = —25.

OrBert:(5; 2), (—4; —2,5).
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Merton ciaoskeHu s

3amgaumue 2. Halimure perieHus CHUCTeMbl YPaBHEHUM
3x + b5y =13,
[3x — oy = —T.

Pemenue.

1-it cnoco6. Memood caroxcenus
Crnoxxum o0a ypaBHEHHUS HCXOTHOI CHCTEMBbI

3x+b5y+@Bx—5y) =13-7
6x = 6
x=1
Haiimem cooTBeTcTBYyIOIlEe 3HAUEHNE I, TIO/ICTABUB HAM[eH-

HOe 3HAUEeHUe X B JI000e M3 YPaBHEHU CHUCTEMbI, HAIIPUMED B
mepBoe.

3-1+5y =13, jy:2,
2-1t cnoco6. Memod nodcmaHo8KU
BeIpasuM Xx U3 IEPBOro ypaBHEHUA X — 18-5y U TIojcTa-

BUM BO BTOPOE ypaBHEHUE:
_ 135y

X >
3

[3-713;51/ By = 7.

Pemum BTOpOE ypaBHEHHE CHCTEMBI.
13—by —by = —7
—10y = -20
y=2
Haiinem cooTBeTCTBYyIOIIlee 3HAUEHUE X U3 II€PBOTO ypaBHe-
HUA

x= 1392 4.
3

OrBerT: (1; 2).
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3agaunue 3. BeiumcauTe KOOpAMHATHI TOUKM Ilepeceue-
Hug npameix 6x + 5y = —1, Tx — 3y = —10.

Pemenue.

Touka mepeceueHUs IPAMBIX IIPHUHALJIEKAT KaK IIePBOH
OpAMOIi, TaK U BTOPOI MIPSIMOI, II0O9TOMY, UTOOBI HalTH ee
KOOPAMHATEI, HAJ0 PEIIUTHh CUCTeMYy YpPaBHEHUIi:

6x + 5y = —1,
|7x — 3y = —10.

MeTon MOACTAHOBKM B JAHHOM CJIyuae HeymoOeH, Tak Kak
HAJ0 BBIPAKATh IE€PEMEHHbIe W IIPU JTOM IIPHUIETCA JEJUTH
aubo Ha 6, 1mMbo Ha 5, aubo Ha 7, gmbo Ha 3.

ITonpoOyeM NPUMEHHUTh METOI CJIOKeHHA. KaKk MOoJyuYuTh

cjlaraeMble, OTJIMYAIONINECS TOJHKO 3HAKOM?
YMHOKUM mepBoe ypaBHeHue Ha (—7), a Bropoe Ha 6.

rx+5y——L|>d—ﬂ {~Qx—3&p—1
Tx —3y = —10;| x 6 42x — 18y = —60.
ITOUJIEHHO CJIOKMM YpPaBHEHUS.
—42x — 35y + 42x — 18y = 7 + (—60)
—53y = —53
y=1

IToncTaBuM HalieHHOe 3HAaUeHUE Y B JII00Oe M3 YpaBHEHUH
UCXOMHOU CHUCTEMBI, HAIIPUMEP BO BTOPOE.

y=1 y=1,
{736—3-1:—10; {x:—l.

OrBeT: (—1; 1).

MeTOI( BBEIE€HHUA HOBBIX HEM3BECTHBIX

Sanmanue 4. Halizure pelieHus CUCTEMbl yPaBHEHUMN

02 _y
x-y x+y
4 15 4

Xty x-y
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Pemenue.

BBenenne HOBBIX HEM3BECTHBIX IIO3BOJISIET YIIPOCTUTH BUI
BBIPpa'KEHUII, BXOAAINUX B CHCTEMY ypaBHeHHi. B gamHOM

ciydae MOKHO BBECTHU cJIemyIoIIe HEU3BECTHBIE
1
a = , b= _—_, Torga moxyuum cucremy
x+y x—y
106 — 2a =1,
)
4a — 156 = —1.

Hanee mpuMeHsieM y’Ke M3BECTHBIE METOMbI: METOJH TOJCTa-
HOBKU WJIA METOJ CJOMKEHUs. YUUTHIBasg KO3(h(GUIMEeHThI IPU
HEU3BECTHBIX, BBIOEPEM /I PEIIeHUA MEeTOJ CJIOYKEHUA.

YT0o06BI MOAYUYUTH cCJaraeMble, OTJMUYAIOIINEeCsa TOJbKO 3HAa-
KOM, YMHOKUM IIepBOe ypaBHeHHe Ha 2.

106 — 22 = 1,| x 2 J20b—4a:2,
|4a —15b = —1. |4a —15b = —1.
Cianoxxkum ypaBHeHusa. [lomyuum 5b = 1,b = 0,2. Haiigem co-

OTBETCTBYIOIllee 3HAUEHNME IIePEeMEeHHOI @, IOJNCTaBUB B JII000OE
U3 ypaBHEHUU cucTeMbl 3HaueHme b (¥).

a = 0,5,
b =02

BepHeMmcss K mepeMeHHBIM X # Y.
1
= 0,5,
x+y {x +y =2,

1 o2

x—=y

x—y=>5.

Hanee cucremMy ypaBHEHUU MOYKHO PEIIUTH JUOO METOIOM
CJIOKEHUS, 60 MEeTOMOM IMoacTaHOBKM. OKOHUATEIBLHO IOJIY-
Jyaem:

x = 3.5,
{y = —15.

OTrBerT: 3.
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3ameuaHue: TOJYUYUTh IPABUJBHBIN OTBET B 3agaHum 4
MOKHO U WHauUe, HAIIPUMeEpP, IIOOUEPeIHO IIOJCTABUB BO3MOK-
HbIe pellleHusA u3 BapuauToB 1), 2), 3), 4) B cucTeMy u IpoBe-
pssi, He IMOJYUYNJIN JU MBI BEDHOE PABEHCTBO. 3/IeCh I'JIaBHOE He
OITUOUTHCA B BHIUUCTEHUAX.

Saganue 5. CKOJIBKO pEIIeHWH HMMeeT CucTeMa ypaBHe-
HU?

jx+y:8,
l1+4.£:5.
y x

Pemenue.

PaccmorpuM BTOpOe ypaBHeHHe cucTeMbl. Ecau 0003HAUYNM
X —a, 1o ¥ = >. lmeem ypaBueHue a + 4 _ 5 5o Ipo6-
y x a a
HO-paIlMoOHAJbLHOE YpaBHeHNe (CM. pellleHne TaKUX YPaBHEHUN
B TeMe «YpPaBHEHUS»).
Pemum ero.

a%-5a+4 -0
a

Ero xopuu 1 u 4.
BepHemcsa K HeM3BeCTHBIM X u y. VicxomHas cucTeMa pac-
majaercsa Ha JBe CUCTEMBI:

x+y =28, Jx+y=8,
le; (I) wumm [£:4; (II)
Yy Yy
x+ :8, x+ :8,

! (1) wnum j Y (II)
X =1y [x:4y.

Pemenuem cuctembl ( I ) sBasiercs mapa uucen (4; 4). Pe-
mienueM cuctemsl ( II ) aBasderca mapa uucen (6,4; 1,6). Uc-
XOmHAsA CHUCTeMa MMeeT OBa pPeIlleHHtd.

OTBeT: ABa perieHus.

I'paduueckuit meTox

3agaumue 6. Ha pucynke msobOpakeHbI mapabojia m Tpu
npAMble. YKaKUTEe CUCTEMY ypPaBHEHUH, KoTopas uMeeT 2 pe-
IIeHUs.
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YA
y=—x+17
x—-6=0
3
y+8=0
= —x2 +7, = —x2 41,
[ 3) 7
|y = x+10. ly+8=0.
Iy = —x2 +7,
4) Bce TpM yKal3aHHBIE CHUCTEMBI
[x —6 =0.

Pemenue.

Kaxpgas cucremMa COIEp:KUT ypaBHeHUe mapabOJbl
y = x?2 + 7 u ypaBHeHue npsamoii. Eciu cucTema mmeer aBa
pelilenusdA, TO mapabojia u mpsaMasd JOJKHBI UMEThb ABE 00Iue
TouKu. IIpoaHaanu3upyeM PUCYHOK.

Ilpamasa y = x + 10 u mapabosa He nmepecekatoTcsa. Cucre-
Ma W3 BapuaHTa 1) pelleHuil He MMeeT.

IIpamasa x — 6 = 0 u mapaboJja mepeceKarTcs B OJHOI TOU-
Ke (9TO MOKHO 3aMETUTh, €CJIM MbBICIEHHO IIPOIJUTEL Iapabosy
u npamyio). Cucrema u3 BapuaHTa 2) HMeeT OJHO peIlleHue.

IIpamasa y + 8 = 0 u mapaboJia mepeceKamOTCA B JBYX TOU-
Kax (3TO MOKHO 3aMeTUTh, €CJU MBICJIEHHO MPOAJIUTEL mapabo-
JY U OPAMYIO).

3HaUUT, OTBET Ha BOIPOC 3aJauyyd — CHUCTeMa 13 BapUaH-
Ta 3.

OrsBerT: 3.
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3amgauume 7. Ha pucyHke msoOpaskeHbl rpapuxky (PyHK-
muit y = x2 +4x+3 u y = x + 3. Ucnonsaya rpaduru, pe-
IIIATEe CHUCTEMY YPaBHEHUH

y=x2+4x+3,
ly =x+3.

Pemenue.

KoopauHaThel KayKmoli M3 TOUYeK IlepeceueHusi IapabdoJibl
y=x2+4x+3 u mpamoit y = x + 3 yHOBIETBOPAIOT KaK
IepBOMY YPaBHEHUIO CHUCTEMBI, TAK W BTOPOMY, T. €. ABJISIOT-
cs pellleHneM HCXOAHOM cucTeMbl. OcTaeTcss HAWTHU KOOPAMHA-
THI 9TUX TOYEK.

OrBer: (—3; 0), (0; 3).

SALNAHWA 1713 CAMOCTOATE/IbHOTO PELLIEHNA

Yacts 1

{x -2y = -7,
1. Pemture cucreMy ypaBHEHUI

[3x + 4y = 19.

OrBer:

ny = —6,
2. Pemure cucremy ypaBHEHUN

|x+2y = 1.

OrBerT:
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3. Beiuncsanure KOOPAMHATHI TOUYKHU IIePeceueHus IIPAMBIX
2¢x—3y = -8, 4x+ 2y = 0.

OrBer:

4. PemuTe cucreMy ypaBHEHU
5x — Ty = 31,
|5x + Ty = —11.

OTrBerT:

5. Pemure cucremy ypaBHeHUit
3x —11y = 36,
[3x +11y = —30.

OrBerT:

6. Ha pucyHnke msobOpaskeHBbI mmapaboja um TpPU OpAMbIe. YKa-
JKITEe CHCTEeMY YpPaBHEHWH, KOTopasd uMeeT 2 pPeIleHusd.

YA

y+4=0
=x2 -2, =x2 -2,
nly=" 3 1Y ="
y = —x+10. y+4=0.
jy =x? -2,
2) 4) Bce TpuU yKa3aHHBIE CHUCTEMBI

M+5:
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7. Ha pucyHKe m3o0pakeHbl mapadojia U TpPU IpsAMbIe. YKa-
JKITEe CHCTEeMY ypPaBHEHUI, KOTOpas He MMeeT PeIleHMNsd.

YJ

=x2 -2,
n Y
|y = —x +10.
y=x2 -2,
x+5=0.

x+5=0 \

y+4=0
y=x2 -2,
ly+4=0.

4) Bce TpU yKa3aHHBIE CUCTEMBI

8. Ha pucyuke msobOpasKeHBI mapaboja U TpU TPAMbBIEe. YKa-
JKUTE CUCTEeMY ypPaBHEHMIl, KOTopas UMeeT OJHO PelleHue.

oy
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9.

10.

4) Bce TpuU yKa3aHHBIE CHUCTEMbI

N3 pamuBIX ypaBHeHUII moxdepuTe BTOpPOEe YypaBHEHUE
CHCTEMBI
4
y=—»
x

...

TaK 4YTOOBI cucTeMa uMeJja 2 perieHus (MCIOJIb3YyHTe rpa-
uvecKkue IIpeACTaBICHU).

)y=—x 3) —y = «*
2) y=x 4) y = x*
W3 maHHBIX ypaBHEHUI IOAOEPHTE BTOPOE YpPaBHEHUE CHC-
TeMBbI
4
y=—»
X

TaKk 4YTOOBI CHCTEeMa He uMeJa pelieHud (UCHOJIb3yHTe
rpapuuecKkue IpencTaBICHUI).

Dy=-x 3) —y =«

2) y=x 4) y = x?
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11. VKaXuTe pUCYHOK, Ha KOTOPOM IIpHBEIEeHA rpaduuecKas
WJITIOCTPAIINA PeIleHnsI CUCTeMbl ypaBHEHUI

1)

2)

Jy =x-2,
ly = —x—2.
YA
_9 2 x
Ly

3)

4)

B
N

YA

12. VKaKnuTe PUCYHOK, Ha KOTOPOM IIpHUBeJaeHa rpapuueckKas
UJLJIIOCTPAIUA PellleHud CUCTEMbl ypaBHEHUM

1)

N

YA

-2

y=x-—2,
ly = x+2
% x

2)

YA
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3) A 4) YA

3\\ /2/

_\ z\'? /2
- \ /2

13. Ha pUCYHKe n300paKeHbl rpaduKn byHKIIMH

y=x2—-4x+3uy = x — 1. Ucnonbsysa rpad)uKu, peIin-
Te CUCTEMY ypPaBHEHUIt

y=x2 —4x +3,
y=x-—1.

fu\A

OrBerT:

Yacts 2

14. Pemure cucteMy ypaBHeHUI

L_1+E_2,

4 6
x+2_£:_25
6 4 ’

15. Pemmure cuctemMy ypaBHEHUI
x—y=1",
|x? +y? = 25— 2xy.
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16.

17.

18.

19.

20.

21.

22,

23.

Pemiure cucremy ypaBHeHUN
x+y =6,
|x? +y? =16 + 2xy.
CKOJIBKO peIlleHni mMeeT cuCTeMa ypaBHEHUU
x? +y? = 29,
x? —y? =217

Pemure cucremy ypaBHeHU

x? +y? = 61,

x? —y? = —11.
PemmuTe cucTeMy ypaBHEHUH M YKaKHTe HAUMEHBIIYIO
CYMMY X, + Yy TH€ (X Yx) — DellleHHhe CHCTeMBbI

x? +y? = 29,

|2x% — y* = 46.

Pemure cucremy ypaBHEHWH ¥ YKayKuUTe HaMOOJIBIIYIO
CYMMY X, + Yy, TOe (Xy; Yx) — DeIleHue CUCTEeMBI

x? +y? +x =10,
|x* —y® +x = 2.

Pemure cucremy ypaBHeHU

Jx -y =12,
ﬁ+&£:&

y X

Pemure cucremy ypaBHeHU

0o 4 _q
x—y x+y

6 12 _g
x—y x+y

Pemiure cucremy ypaBHeHUN

(x—5)y+2) =0,
{xz — 2xy = 5.
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24. CKOJIBKO pellleHui mMeeT CHUCTeMa YPaBHEHUH
x% +y? =13,
x* —y* =657

Tema 4. HEPABEHCTBA

Pemenue GOJILIITMHCTBA HEPABEHCTB CBOAUTCS K PEIIEHUIO
COOTBETCTBYIOIINX ypaBHeHUui. PaccMoTpuM pellieHue JUHENH-
HBIX WM KBaJpaTHBIX HEPABEHCTB, a TaK:Ke CIeIUaJbHbIN Me-
TOJ PelleHUA HEPABEHCTB — MeTOJ WHTEPBAJIOB.

B mepBoil yacTu sK3aMeHAI[MOHHOI PaboThI OOLIUHO TPedy-
eTcsA PeIluTh HepaBeHCTBa 0e3 NOIMOJHUTENbHBIX ycJoBuUii. Bo
BTOPOM YaCTU YacTO IIPUXOJLUTCA COBepIIaTh ajredpamuecKre
mpeoOpas3oBaHus, BLIOUPATH PEIIeHUsd, YVAOBJIETBOPSIIOIINE I0-
IIOJHUTEJbHBIM YCJIOBUAM, a TaKiKe pellaTh HepaBeHCTBA U
cucTeMbl HEPABEHCTB C ITapaMeTpPOM.

TEOPETWHECKWE CBELEHWA

Onpegnenenve. Bcsakoe 3HaueHMe HEU3BECTHOI'O, IIPW KOTO-
poM maHHOe HepaBeHCTBO C HEM3BECTHHIM 00palllaeTcsi B Bep-
HOEe YHCJIOBOE HEPaBEHCTBO, HA3bIBAETCS pelleHneM HepaBeH-
cTBa. PemnTth HepaBeHCTBO — 3HAUUT HAWTU BCe ero pele-
HUSA WIN AOKAasaTh, YTO MX HET.

Onpepnenenve. HepaBencrsa Buza
ax+b 0(<0,>0,<0), rme x — HeusBecTHOe, a U b — He-
KOTOopble aeiicTBuUTe bHBIe umceaa (@ = 0), HasbpIBalOTCS Hepa-
BEHCTBAMHU IIEPBOM CTEeNeHU, WU JNHEHHBIMH HepaBeHCTBAMM.

Onpegnenenve. HepaBencTBa Buza

ax? +bx+c 0(<0, >0, <0),

rae a # 0, Has3LIBAIOT HEepPaBeHCTBAMHU BTOPOM CTeIleHU C OJ-
HUM HEW3BECTHBIM, MJIM KBAaJAPATHHIMHU HepPaBeHCTBAMH.

CgoiicTBa YNCJIOBBIX HEPABEHCTB
(a,b,c — melicTBUTESIbHBIE YUCIA)

1) Echoma bubdb c¢,T0a Vc.
2) Ecnua b,Toa+c >b+ec.
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3) Eciua b u c¢ — mnonoxurenbHoe umcio (¢ 0), To
ac be.

4) Ecim a b u ¢ — orpunareabHoe umuciao (¢ < 0), To
ac < bc.

SALHAHNA 4TI AKTBHOIO OBYHEHVIA
(C KOMMEHTapVsSIMU, peLLeHVSIMY, OTBETaMM)

Hcnorp30BaHNE CBOIICTB YNCJIOBBIX HEPABEHCTB

3damanue 1. Eciu a < b, To BEepHO HEPABEHCTBO:
1) —2b > —2a
2)a - 2<b - 2
3) 5 —a<5b—-1b

a b
Vi o
Pemenue.

ITommpiTaeMcA MOJMyYUTh W3 HEpaBeHCTBA a < b KaKkaoe U3
HepaBeHCTB U3 BapuaHTOB 1), 2), 3), 4).

Tax xKak —2 < 0, To M3 HepaBeHcTBa a < b cJiexmyer
—2a > —2b (cBoiicTBO (4)). I HepaBeHncTBO M3 BapuaHTa 1) He-

BEPHO.

Tak Kax a < b, To o cBoO¥MCTBY (2) BepHo a — 2 < b — 2.
" mepaBeHCTBO M3 BapmaHTa 2) BEPHO.

Tak kak a < b, To —a + 5> —b + 5 (cBoiicTBa (4) u (2)).
W mepaBeHCTBO M3 BapuaHTa 3) HEBEPHO.

Tak rak % 0, To 13 HepaBeHCTBa a < b ciieyeT HepaBeH-

a b
CTBO 5 < 5 W mepaBeHCTBO M3 BapuaHTa 4) HeBEpHO.
OrserT: 2.

JluHeliHbIe HEPABEHCTBA

Saganue 2. YKaKUTe HaUMeHbIIIee IeJ0oe pellleHue He-

paBeHCTBa
—x + 0,5(x + 4) < 4.

Pemenue.
CHauajia pacKpoeM CKOOKM.
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—x +0bx + 2 < 4.

IIpu pertennu JIMHEWHBIX HEPABEHCTB OOBIYHO TEPEHOCAT He-
UBBECTHHIE CJaraeMble B JIEBYI0 YacTh HEPABEHCTBA, a U3BECT-
Hble — B IIPABYIO YacThb ¥ HIPUBOAAT IOJOOHBIE CJIaTaeMbIe.

—-0,5x < 2.

YT0o06BI BEIPA3UTH X, HAAO Pa3AeJUTh 00e YacTu HepaBeHCT-
Ba Ha (—0,5). 3HaK HepaBeHCTBa MEHSETCSA Ha IIPOTUBOIO-
JIOXKHBIH.

—0,bx < 2
x > —4.

OrMeTM pellleHre HepaBeHCTBA HAa KOOPAUHATHOM IIps-
MOM.

FaN R

M i

HaumMmeHbIITNM IIeJILIM pellleHneM ABJjseTcsa yucio (—3), a He
(—4).
OrBerT: —3.
Sagaunue 3. Haiigure uncio 1mesbix pelienunii HepaBeHCTBa
3<¥ 1<l
4

1) 14

2) 15

3) 16

4) 17

Pemenue.
WcxomHoe HepaBeHCTBO HA3LIBAETCS ABOMHLIM HEPABEHCT-
BoM. Ero mMoKHO peIaTh pasHBIMU CIIOCOOAMU.

1-it cnoco6 (HenocpedcmeeHHO )
-3<*f-1<1
4
—3+1< % <1+1
—2< %<2
4

-8 < x <8
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2-i1 cnocob (¢ nomouyvlo cucmembl )
WcxonHoe HEPABEHCTBO PABHOCUJIBLHO CUCTEME HEePaBEHCTB
—-1> -3,

-1<1.

AR ORI R

Pemum mepBoe HepaBEHCTBO.

> _3+1
4

*> 2
Y2

x > —8.

Pemum BTOpOE HEpPaBEHCTBO.

X

Z<1+1
4

<2

4

x < 8.

OTMeTHM pelIeHWs W IIEPBOr0, X1 BTOPOT'O HEpaBEHCTBA Ha
KOODAMHATHON IPAMOM.

N AV

—8 8

PemerueM cucteMbl HepaBeHCTB OyJeT MIPOMEKYTOK
[—8; 8).

KoauuecTBO 11€JIBIX UMCEJ, BXOAAIINX B IPOMEKYTOK, PaB-
HO 16.

OrBerT: 3.

KBagpaTHbie HepaBeHCTBaA
Pemmenue KBaJpaTHBIX HEepPpaBE€HCTB
ax? +bx+c 0(<0,>0,<0)

COCTOUT W3 D 5TaIOB:

1. BBoguM COOTBeTCTBYIOMYI0 QYHKINIO Yy = ax? + bx + c.
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2. Onpenensem HalpaBJieHUe BeTBeil napadoJIbl
y = ax? + bx + ¢ (upu a > 0 BeTBU mapaboJbLl HAIPABJIEHBI
BBepx; npu a < 0 BeTBu mapabosibl HAaNpaBJIEHBI BHUS3).

3. Haxomum Hyau QYHKIUK, T.e. pelIaeM ypaBHEHUE
ax? +bx+c =0.

4. Ecau ypaBHeHUMe MMeeT KODHU, TO OTMe4YaeM KODHU Ha KO-
OPAMHATHOM HMPSAMOI M CXeMaTHYeCKM pHUCyeM Mapabojy B
COOTBETCTBUU C HaIpaByeHWeM BeTBeil. Ecim ypaBHeHUe
He UMeeT KOPHeH, TO cXeMaTHYeCKH pucyeM Iapabosy B
COOTBETCTBUU C HAIpPaBJIEHUWEM BETBEN.

5. Haxonum pellleHMe HepaBeHCTBA C YUYETOM CMBICJIa 3HAKa
HepaBeHCTBa.

PelweHne KBaApaTHbIX HepaBeHCTB, B 3aBNCMMOCTM OT OANCKPUMMHAHTAa
COOTBETCTBYIOLLETO KBagpaTHOro ypaBHeEHUA, pa36MBaeTcn Ha 3 cany4daa:
1) D>0; 2) D=20;3) D<O.

Paccmorpum mepswiii cayuaii: D > 0.

3amanue 4. Pemure nepasenctso —x? —2x +3 0.

Pemenue.
1. Iyers y = —x? — 2x + 3.

2. Tak kak a = —1, To BeTBu mapabOJbl HAIIPABJIEHBI
BHUS.

3. Pemmrum ypaBHeHme —x2 — 2x +3 = 0.

Ero kopau: x = 1 uw x = —3.

4. Ormerum uwncaa 1 u (—3) Ha KOOPAWMHATHON IIPIMOUN u
IOCTPOUM 3CKU3 rpadura (pyHKOUU

-3 /\ 1 X
[ )
5. Tak KakK 3HaK HepaBeHCTBa (=), TO pellleHHeM ero OymeT

orpesok [—3; 1].
_3m1 X
[ \

OrBeT:[—3;1].
Paccmorpum cayuaii, korga D = 0.

v
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Bamauue 5. Pemure HepaBencTBo: 4x2 +4x +1 0.

Pemenue.

B cooTBeTcTBUM €O CXeMOU peIlleHUA KBaApaTHOTO Hepa-
BEHCTBA IIOJIyUYaeM:

1. IIycrs f(x) = 4x2 + 4x + 1.

2. a = 4 > 0, 3HaUuUT, BeTBU Hapabonsl f(x) = 4x? + 4x +1
HaIlpaBJieHbl BBEpX.

3. VpaBHeHme 4x2 +4x +1 = 0 mMeeT COBIABIIHEe KOp-
HE X; = X, = —0,5. [TapaGona kacaerca ocu abcmucc.

4.

—0.5
5. Tak Kak 3HAK HepaBeHCTBA (>), TO pellleHrueM ero sBJId-
I0TCcA Bce umcja, Kpome x = —0,5.

Orser:(—oo;—05)U(-05+° ).

3ameuanue: Pemenuem HepaBeHcTBa 4x2 +4x +1 0 aB-
JIsIeTCS TPOMEXXKYTOK (—oo; +° ) Pemennem HepaBeHCTBaA
4x2 + 4x +1 < 0 aBaserca Toabko uuciao —0,5. HepaBeHcTBO
4x? + 4x +1 < 0 pemienuii He UMeer.

Paccmorpum cayuaii, korga D < 0.

3aganmue 6. Pemure HepaBeHcTBO —Xx2 — 6x — 10 < O.

Pemenue.

Nmeem:

1) f(x) = —x2 — 6x —10;

2) BeTBM mapaboJibl HaIpaBJIeHBI BHU3 (mouemy?);

3) ypaBHenue —x? — 6x —10 = 0 pemenuii He umeer. Ila-
paboJsia He TepeceKaeT OCh abcIucc M He KacaeTcs ee.

4)

X
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Tak Kak 3sHaK HepaBeHCTBA (<), TO pPeIlleHWEM ero SBJIAIOT-
cdA Bce UmcIa.

OrBer:(—o0; +° )

3ameuanue: HepaBeHCTBO —x2 —6x —10 O pemeHuit He
nMeer.

Oo6xacts orpeaeJIeHUuA BbIpaKeHUu A

3Ha4yeHNs nepemMeHHOM, NpPU KOTOPbLIX BbipaXKeHWe MMeeT CMbICH,
Ha3bIBalOT AOMNYCTUMBIMW 3HAYeHUSIMU MNepemMeHHON. MHOXeCTBO
BCEX [OMyCTUMbIX 3HA4YEHUW MEPEMEHHON Ha3biBalOT 0GNACTbIO
onpepeneHns BbipaXkeHUs.

Sagaunue 7. IIpu Kakux 3HAUEHUAX X HMEET CMBLICJ CJe-
IyIoIllee BBIPAYKEHUe:

1) V—x + 6;

1
2 ;
) —x+6
3) J—x+6
x—1

Pemenue.

1) Tak Kax BBIpa)KeHHUe -/a UMeeT cMblca npu a 0 (apud-
MeTHYEeCKU KBaJpaTHBLII KOPEHb OIIpeAeseH TOJNBLKO A He-
OTPUIATEJBLHBIX UYHCEJ), TO PelIuM HepaBeHCTBO —x + 6 0.
Ob6s1acThIO OIIpeieIeHns MCXOAHOTO BhIpasKeHus OyIeT mpoMme-
HYTOK (—00;6].

2) Tark Kak BBIpa’KeHHeE % umeeT cMmbica npu a = 0, To
—x+6=0wux = 6. Ob1acTbi0 OIpPeIeJeHUSA UCXOTHOTO BBI-
paskeHus OyaeT oObeIUHEHUWE ITPOMEKYTKOB (—oo;6) u
(6;+ oo).

3) Pemum cucremy

—x+6 0, jx§6,
lx—1¢0, [xil.

OTMeTUM peIlleHus CUCTeMbl Ha KOOPAMHATHOIN IIPSAMOIL.
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1

006J1acTbIO OIpPeIeJeHns NCXO0JHOTO BhIPAMKEHUsA OyaeT 00h-
eIMHeHre TTPOMEXYTKOB (—00; 1) u (1; 6).

Orer: 1) (—oo; 6]; 2) (—o0; 6) u (6;+ oo); 3) (—o0; 1) u
(1; 6].

SALAHWS [1J159 CAMOCTOSTE/IbHOIO PELLIEHUS
Yacts 1
1. CKOJIBbKO ITeJIBIX YKCeJ BXOAUT B mpoMekyTok (—1; 5]?
1) 6
2) 7
3) 5
4) 4
2. Yucno 5 ABasAeTcs pelleHMeM HepaBeHCTBa
1) (2x —10)* < x% — 26
2) (2x —10)* < 2% + 25
3) x? < 2x—10
4) x2 — 50 > (x — 5)°

3. Pemmure mHepaBemcTBOo Tx + 5 < 4x —T.

OrBer:

x—3

<1
4

X
4. PertuTe HepaBeHCTBO 5

OrBerT:

5. Jlna mo0bIX 3HAUEHUIT X BEPHO HEPaBEHCTBO:
1) (x-2)?% <0
2) (x+3)° >0

3) x2 < 2
4) x2 —10x+25 0
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6.

IIpu KaKux 3HAUYEHUAX IIEePEMEHHON X MMeeT CMBICJI BhIpa-
3
JKeHme ——?

2Jx
HD)x=0 3) x>0
2) x <0 4) x — mro0oe melcTBU-

TeJIbHOE YMCJIO

HpI/I KaKNX 3HAYEHUAX HepeMeHHOﬁ X WMeeT CMBICJI BbIPa-

2Vx,
JKeHue -
)x =0 3)x #0
2)x =<0 4) x — ir000e HercTBU-

TeJIbHOE YMCJIO

Ha pucyuke m3o0pakeH IIPOMEKYTOK
- ®
-5 3

D[-53] 2)(=53] 3)(=53) 4)[-53)

Ecau a < b, To ana a00bIX a 1 b BepHO HEPABEHCTBO:

1) —5b > —ba 32 —-a<2-9b
2) a? < b? 4)a+4<b+ 4
10. Eciu @ m, TO gas a00bIX @ WM M BEPHO HEPaBEHCTBO:
1) —3a > —-3m 3)3—a<3—m
2) L 1 4)a-3<m-3
m

11.

12.

13.

Ecau 2 < x < 5, 4,5 <y < 6, To 3BHaueHVEe BBIPAKEHUS
X + Y UIPUHAAJIEIKUT IPOMEXKYTKY:

1) (7; 10,5) 2) (6,5; 11) 3) (9; 30) 4) [7; 10,5]

Pemure gBoiiHoe HepaBeHcTBO —30 < 3 —11y < —8.
OrBerT:
Pemmure CHUCTEMY HepaBEHCTB

5x —2 > —12,

0,5x < 4.

OrBerT:
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

fi12>0,
Pemure cucremy HepaBeHCTB 14

x—1> 2x.
OrBerT:
Pemnre Hepasercrso (x + 5)° < 25 — x2.

OTrBerT:

Pemute HepaBeHCTBO 8x — 3x2 +3 0.

OrBerT:

Pemure HepaBeHcTBO x2 —10x +25 0.

OrsBerT:

Pemure HepaBeHcTBO x2 — 10x + 25 < 0.

OTrBerT:

Pemure HepaBeHCTBO x2 — 10x + 26 < O.

OTrBerT:

Yacts 2

Haiinure maubosiblliee Iiejioe 3HAUEHUE 7, IPU KOTOPOM
pasuocts (3 — 2n) — (8 — 1,5n) moaoKuUTeIbHA.

IIpy Kakux 3HAUYEHUAX { BBIpAKeHUE 3 — 2{ MPUHUMAET
MMOJIOKUTEJbHbIE 3HAUEHUsI, MeHbIIne 2.

Yraure HauMeHbIIIee IIeJjyioe pelieHne CHuCTeMbl Hepa-
BEHCTB

Jx+2 + x+3 > 3,
6 4
|-x—2 < -3.

Vrkakure HamboJiblllee I[eJI0e pellleHre CHUCTeMbl Hepa-
BEHCTB
5x —42x —1) 3(x + 2),

p—xzza

Haiinure KopeHb ypaBHeHHUA x2 + 4x + 3 = 0, yIOBJIETBO-
pAfomuit HepaBeHCTBY — (x — 1) < — (bx + 3).
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25. PemiuTe HepaBeHCTBO:

m—-1°"+@m+1)?  2m —1)@m +1).

26. Haiinure o6sacTh ompefesieHHA BhIpaskeHus V1 — x2.

" V1-x
27. Haitimure 00JacTh ONpeneeHUs BbIPAXKEHUA =
x +
2 _
28. HalinuTte KOpeHL ypaBHEHUS %’?2 = 0, yIoBeTBoO-
22—
pafomuii HepaBeHCTBY — (b — 2x) — (6,5 — 3x).

29. IIpu xakoM 3HaUeHHMM @ pellleHHeM HepaBeHCTBa ax < 5
ABJIAETCA IPOMEXYTOK (—oo;+ ° )?

30. Ykamure  UYMCJIO  IEJILIX  pEIIeHWH  HepaBeHCTBa
2x —1) —3(2x —1) < 0.

Tema 5. MPAMOYIOJIbHAA CUCTEMA KOOPAUHAT
HA TJNOCKOCTU

5.1. YpaBHeHUs npsimomn, Nnapabonbl 1 runepbonbl

B mepBoif yacTu paboThI uallle BCEro IIPeACTaBJICHBI 3aja-
HUS, TPeOyIoIrue YCTAHOBUTH COOTBETCTBUE MEKIY IrpadmKoM
GYyHKIIUN 1 ee aHAJIUTUYECKUM 3aJaHUEM, T.e. (hopMYyJOi, 3a-
maroreisn pyHKmuio. Cpenu rpa@uMKoOB (PYHKIIUNA BCTPEUYaAIOTCS
mpAMble, TapadoJbl U TUIEPOOJIHI.

s BBITIOJTHEHUA 3aJAaHUM IO 9TOH TeMe M3 JIO00HW dYacTu
paboThI II0JIE3HO:

— 3HATh ypaBHEHUA MPAMBIX, Iapabos 1 rumepooJ;

— 3HATHh IeOMETPUYECKUU CMBICT KOo3(GUuImeHToB k£ u b
LI ypaBHeHUd npaMoit y = kx + b u xoaddumuesntTos a u ¢
ypaBHeHHA mapabousl y = ax? + bx + c;

— yMeTh HaXOAUTHh KOOPAMHATHI BEPIIUHBI TapaboJibl, TOU-
KU IIepeceueHuss IMIPAMBIX WJIN MIPAMOI W IapaboJibl, TOUKHU
nmepeceyeHnA TapaboOJIbI C OCIMU;

— yMeTb MOPOBEPATH IIPUHAMJIEIKHOCTh HEKOTOPOH TOUYKU
mpAMou wim mapaboJie.
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TEOPETMHECKWE CBELAEHUA

I'padurom suHeliHON (QyHKIUU ABIAETCA npamas. Ypas-
HeHWe Yy = kx + b ABageTCcA ypaBHEHUWEM NIPAMOI, mepece-
karomieii ock Oy B TOuKe, opauHaTa KoTopoil pasHa b. Koad-
(unuenT k Has3bLIBaeTCA YIJIOBBIM KO3(PPUIIMEHTOM IIPAMOIL.

yA YA YA

y=kx+b
y=—xﬂx

E=-1<0 N\ _

/b/ 0 Y

IBe npamble y; = By x + by u y; = ky x + by, aBIAOTCA

napannenvHbvlMU, €CIu UX YII0Bble KOa(DOUIIMEHTEI k1 U ky

paBHbl u b; # b,. Hanmpumep, npamele y = 5x — 3 u
Yy = 5x — 4 mapaJuTesbHBI.

IBe npsamseie y; = By x + by u y; = ks x + by ABAAIOT-
cd nepecexarouwumucsa, eciu ky # ky. Hanpumep, npamele

0

RVO -

wY

/
/0

y =4x — 3 uy = 5x — 4 nepecexaroTcs. [[Be mepeceKaroIiue-
cA MPSAMBIE MMEIOT OJHY OOIIYI0 TOUKY, KOOPAMHATHI KOTOPOM
YIOBJETBOPAIOT KaKIOMY M3 YPABHEHUM NTPSIMBIX.

Touka JeXUT HA IPAMOI, €CJIN ee KOOPAUHATEI YIOBJIETBO-
pAT ypaBHeHUIO 3Toi mpsamoii. Hampumep, Touka M (2; 7)
JIEJKUT Ha IPAMOM Yy = 5x — 3, TaKk KaK KOOPAUHATHI TOUKU
YIOOBJIETBOPSIOT yPaBHEHHWIO ImpaMou: 7 = 5 -2 — 3.

Ecau touka jexkut Ha ocu abcyucc (Ox), To ee opAamHATA
paBHa myJio (y = 0).

Ecau touka sexxur Ha ocu opdunam (Oy), To ee abcimcca
paBHa HyJa0 (x = 0).

g mocTpoeHMA MPAMOM JOCTATOUYHO 3HATh KOOPAUHATHI
IBYX TOYEK.

I'padur rBagpaTwuHON (PYHKIIMHM Ha3BIBaeTCA nNapadonoi.
Vpasuenue y = ax? +bx + ¢, rae a, b, ¢ — gelficTBUTeIbHbIE
yucina u a # 0, dABidercsa ypaBHeHUeM IapaboJjbl, mepece-
Katorreit ock Oy B TOUKe, opAuHaTa KOTOpO# paBHa c. Koad-
¢dunueHT a HasbIBaeTca crapmuM Koadduiimentom. Eciau
a 0, To BeTBu mapaboJibl HampaBJeHbl BBEPX, ecau a < 0, To
BeTBU mapaboJibl HAaIpaBJIeHBI BHUS.
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Yhy=ax®+bx+e YA
a>0
y=ax*+bx+ec
a<0
» Y -
~—1e x x

KoopauuaTs!l BepminHbl napabotisl (X,; Y,) HAXOAAT C IOMO-
mbo0 QOpMyI:

x. = —i, y, = ax2 +bx, +ec.
8 20, 8 8 8

Koopdunamus, mouex nepeceienus napabonv. ¢ ocamu
HAXOASAT C IOMOIIBIO CJAEAYIOIIUX PACCYKIECHUIA.

Aflcyucca TouKu IlepeceueHus mapaboinbl ¢ ocklo Oy paBHaA
HYJal0, a oOpAWHATA TOYKU IepeceueHus paBHa ¢ (T.K.
y=a-02+b-0+c,y = c).

Opdunama TOUYKU IepeceueHus mapadosbl ¢ ocklo Ox pas-
Ha HYJi0, a abCIuccy TOYKU IepeceueHmus] MOKHO HaWTH, pe-
muB ypasHeHne 0 = ax? + bx + c.

Ha pucyuke mapabosia mepecekaer ocb OY B TouKe
C(0; —1), a ocr OX B Tourax A(—1; 0) u B(3; 0).

Yy

A(-1; 0)\ [B(3;0)

C(0;-1)

ITapaGosia MOKeT MMeThb OJHY TOUKY IIepeceueHUsi C OChIO
Ox, MOXXeT UMeTh [Be TOUKU, a MOKeT He UMeTh TAKUX TOUeK.
OmpenesnTh KOJUYECTBO TOUEK IIepeceueHuss mapabosibl
y = ax? + bx + ¢ ¢ ocbio Ox MOKHO C TIOMOIIBIO UCCAEJOBAHUSA
IVUCKPUMHWHAHTA KBaJPATHOTO ypaBHeHHUA ax? + bx +c =0:

— ecam guckpuMmuHaHT D = b? — 4ac paBeH HYJIO, TO TOU-
Ka IepeceueHUs OJHA;

— ecau auckpuMmuHaHT D = b? — 4ac GoJbllle HyJIsd, TO TO-
YyeK IIepeceueHus IBe;



100 TEMATUYECKME TPEHVPOBOYHbIE 3AJAHNA

— ecau gUCKpuMHUHAHT D = b2 — 4ac MeHbIIe HYJSA, TO TOUEK
rmepeceyeHmsA HeET.

YA YA YA

D<0

D=0 D>0 a>0
a>0 a>0

N

RY
RY
RY

s HAXOMKIEHUS KOOPAWHAT TOUEK IlepeceveHus (UIM Kaca-
HUS) OPAMOM U mMapabojbl HYKHO PEIIUTb B CUCTEME yPaBHEHUS
IpAMOYN U mapaboJisl (cM., HarpuMep, perrnenue 3agaaus Ne 10).

. k
TI'padur ob6paTHOI IPOMOPIUOHATBHOCTU Y = — HAa3bIBAETCHA
X

zunepb6onoi. Yucno k — rosdpdunuent, £ # 0. B saBucumocTu
OT 3HaKa Kos(pduimenra k rurmepbosa OymeT pacrojaraTbCs JH-
60 B I u III xBampamTe, au60 Bo II um IV KBampanre.

yA
_k oo 4
V=% Yy=x
k>0 E<0
0 x 0 x

SAOAHVA J1A AKTUBHOTO OBYHEHWA
(C KOMMeEHTapUAMU, peLLEHNSMI, OTBETaMI)

3daganue 1. Ha pucyuke usobpaskeH rpapux (QyHKIIUA
y = 4x? —19x + 12. YKauTe KOOpAUHATY TOUKH M.

1) (0,75; 0) uA

2) (4; 0)

3) (0; 4)

4) (0; 0,75) \M /




Tema 5. MPAMOYTOJIbHAA CUCTEMA KOOPAMHAT HA MIOCKOCTN 101

Pemenue.

Touka M, KoOpAMHATHEI KOTOPOW HYKHO HAWTU, SABJIAETCS
TOUKOM IlepeceueHus: mapabosbl ¢ ochio abciucc. OpamHAaTa
Touku M paBHa 0, TaK KaK TOYKa JIEKUT Ha ocu abcImcc.
AbGcmumecy Toukm M 2 MOMKHO HAWTM U3  YpPaBHEHUS:
4x2 —19x+12 =0, x = 0,75 uau x = 4.

Tak xkak Touka M pacmoJiokeHa Ha ocu Ox jieBee APYIoii
TOUKU IIepeceueHuss mapabojibl ¢ 0ChI0, TO abcrucca Touku M
MeHbIlle abCICChl APYroil TOUKM IepeceueHusa: x = 0,75.
Touka M wumeetr roopmumHaThl (0,75; 0).

OrBerT: 1.

Samanue 2. 'padhur Kaxkoil QyHKIMHU U300pakeH HA PU-
CyHKe?

Ny=—x-2
D)y=2-x
y=x-2
Yy=x+2

Pemenue.

1-it cnoco6. Ilpamas, saBiadpIinascsa rpapuxoMm GYHKIIHHT,
IPOXOAUT Yepes Touku ¢ Koopauuartamu (2; 0) u (0; 2). Iloxcra-
BUM 5TU KOOPJUHATHI B 00IIlee ypaBHEHUE IPAMOK y = kx + b:

0=2k+0, kE=-1,
2 = b b= 2.
Ilonyunm ypaBHeHMe mpamMONl y = —x + 2.

2-it cnoco6. TouKku JexaT Ha IPAMOIL, 3HAUYUT, UX KOOPAUHA-
Tel (2; 0) m (0; 2) yIOBJIETBOPAIT yPAaBHEHUIO 3TOU IIPAMOM.
Mo:xHO TPOBEPUTHh IIPUHAAJIEKHOCTh dTUX TOUEK KaXKIOU 13
YeThIpeX IMPIMBIX.
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3-it cnocob. Ilpamas, nsobpaskenHasa Ha rpaduke, IMOJyUYeHa

CIBUTOM TIPAMOI y = —X Ha [Be eAWHUIIBI BBepX. I[loaToMy Ha
rpaduke — npaMaa y = —x + 2.
OrsBer: 2.

Saganue 3. [Ipavasa y = kx + b mepecexkaer ock Ox B
touke (3; 0), a ocb Oy B Touke (0; 9). Sanummure ypaBHeHUE
aToii mpsamoii. ITpoxoaut iz aTa npamas depes Touky (—1; 11)?

Pemenuwne.

Ecnu samaHa Touka, jJeskamias Ha ocu Oy, To Koabhduiu-
eHT b u3BecTeH W paBeH OpAMHATe TOUKHU, T.e. b = 9. Ilna To-
ro YTOOBI HAWTU KO3((punueHT k, Hy:KHO HTOACTABUTL KOOPAU-
HaTbl TouKu (3; 0) B ypaBHeHUe y = kx + 9, B = —3.

VYpaBHeHMe IIPAMOIl MOMKHO HAWTH W APYTUM CIIOCOOOM.
IIpssmMasi TPOXOAUT Uepes3 [Be TOUKHU, MIOITOMY UX KOOPAUHATHI
(3; 0) u (0; 9) yIOBIETBOPAIOT YPABHEHUIO IIPSAMOIL:

0=3k+b, k= -3,
9 = b b=09.
YpaBHeHUe mpamMoi y = —3x + 9.
Ilpamasa y = —3x + 9 He mpoxonur yepesd Touky (—1; 11),

TaK KaK ee KOOPAWHATHI He YIOBJIETBOPSIOT YPABHEHUIO IIPs-
moii. [eiicrBurenpHo, 11 # —3(—1)+9.

OrBetr: y = —3x + 9. [Ipamasa He IPOXOAUT YepPe3 TOUKY
(—1;11).

Samaunue 4. Ilapabosa ¢ BepmuHOii B Touke (—1; 2) mpo-
XOIUT uepes3 TOUKY ¢ KoopauHatamu (1; 8). B kakux Toukax
napaboJjia mepecekaeTr och aobcrucc?

Pemenne.
YpaBHeHNIO TapaboJibl yAOBJIETBOPAIT KOOPAMHATHI IBYX
3alaHHBIX B YCJIOBUU TOYEK:

2=0-D*a+b-1)+c, =a-b+ec,
18 =a+b+c; 8=a+b+c;
12:a—b+6, b:37

6 = 2b; la +¢ = 5.
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Touka (—1; 2) aBiAAeTCA BEepIINHON HapaboJibl, 3HAYUT, IIO
(opmyIe KOOPAMHAT BEPIINHBI HapadO0JIbI

x,=-2,-1=-"p=2a
2a 2a
ITonyuunau, uro b = 2a = 3, 3Hauur a = 1,5.

Umeem b = 3, a = 1,5, Koa(pdummesaT ¢ HaigeM 13 BTOPOTO
ypaBHEeHUS cucTeMbl ¢ = 3,5. YpaBHeHue apaboJbl HMeeT
Bug y = 1,6x2 + 3x + 3,5.

s Toro 4TOOBI OIpPENeIuTb, B KaKMUX TOUKax mapabosa
mepeceKkaeT och abcCIiucC, HYKHO PeINUTh ypaBHEHUe

1,5x2+ 3x + 3,5=0.

JUCKPUMMHAHT 5TOr0 ypaBHEHUA MeHbIIle HYJS, IIOITOMY
ypaBHEHUEe KODHeHl He HMeeT, CJeJOoBaTeJbHO, IlapaboJsa He
ImepecekaeT och abciucc.

Orser: y = 1,542 + 3x + 3,5; mepeceuennii ¢ ocer0 Ox
HeT.

3agaunue 5. IIpu xakxom 3HaueHuu mapamerpa k mapabo-
na y = 4x2 +12x + k racaercsa ocu aberucc?

Pemenmne.

1-it cnoco6. Hatimem abciuccy Touku KacaHus. Tak Kak Ka-

caHme BO3MOYKHO TOJILKO B BepIIIMHE, TO HaligeM abciiuccy Bep-
b 12 3

2a 8 2
Bepmuua mapa0osbl JIeXKUT Ha ocu abCIiyicc, IIOITOMY Op-
IVHATa BEPIIVHBI paBHA HYJO:

IMAHBI: X, =

0:4-{2 ]2 + 12-{—;3 ]+k.

Orcroma maiigem k; B = 9.

2-11 cnoco6. Tlo ycioBuio mapaboJia ¢ OChbI0 abCI[ucC MMeeT
TOJIBKO OJHY OOIIYI0 TOUKY. OTO BO3MOYKHO TOJBKO B TOM CJY-
yae, ecay  AUCKPUMHUHAHT  KBaJAPATHOTO  yYpPaBHEHUS
4x? +12x + k = 0 paBer mymo. Tak kak D = 144 — 16k = 0,
Tok=09.

OrBerT: 9.
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3agaunume 6. Ha pucyuke msobpasken rpapur QyHKINHA
y = x% + x? — bx — 5. HaiiguTe KoopguHaTsl Touek A, B, u C.

Y

A

BNA

VR

Pemenuwue.

Touku A u B ABJAAIOTCA TOUKAMHU IIepecedeHUs1 rpadura
dyarmun c ockio Ox. IIasa Toro uTro6bl HAWTHM WX KOOPAMHA-
TBI, PEIIUM ypaBHEHUE:

x3 +x2 —bx—-5=0, x2(x+1)—5(x+1) =0,

(x? = 5)(x +1) = 0.

PemennavMu ypaBHeHUA HABJAIOTCA YHCIA —\/5,«/5 u—1.
Bce artm uwmcia ABAAOTCA abCIUCCAMU TOUYEK II€PeceueHUsd
rpaduka pyaKmuu ¢ ocbio Ox. Tak Kak —J5 < —1, To Touka
B mmeeT KOOPAMHATHI (—«/3; 0), TOuKa A MMeeT KOOPAUHATHI
(—1; 0).

Koopauuarsl Touku C HaliTu mpolme: abciiycca paBHaA HY-

a0, a opamuara paBHa y(0) = —5.
Orsert: A (—1; 0), B(—\/g; 0), C (0; —5).

SAHAHVIA )1 CAMOCTOATE]IBHOIO PELLIEHUIA

Yacts 1

1. YcTaHOBUTE COOTBETCTBUME MEKAY (MYHKIUAMHU U HUX I'pa-
duxamu. PyHKIUU 3amaHbl (HOPMYyJIaMU;:

a)y:%; 0)y = —4x2 — x; B)y = —4x — 1.

1) mapa6o.a; 2) rumepboa; 3) mpamas.

OrBerT:
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2. 'padpury GyHKOIUU Yy = _5 OPUHAIJIEKUT TOUKA
X
1) (0; 1) 3) (-10; 0,2)
2) (10; -2) 1) (25: —)

3. 'padury pyHKIUM Yy = 3 OPUHAAJEKUT TOUKA
X

1) (05 3) 3) (=10; —0,3)
2) (-10; 0,3) 1) (18; )
4. T'padury QyHKRIUHU Yy = _7 OPUHAOJIEKUT TOUKAa
X
1) (0; =7) 3) (=105 0,7)
2) [49; ;] 1 (4; 2)

5. B KaKMxX KOOPAWHATHBIX UYETBEPTAX PACIIOJNOKEeH rpadux
k
byHEIIMM y = —, ecau eMy OPUHAAJIEKUT TouKa (—2; —5)?
X

1) III 2) I u III 3) I ull 4) III u IV
6. B KakKuxX KOODPAMHATHBIX UYETBEPTAX PACIOJOMKEH TI'paduk
byurnUNM y = E, ecIr eMy HIPUHAIJIEKUT Touka (—5; 2)?
X
1) III 2) II un III 3) Il u IV 4) I ulV
7. B KaKMX KOOPAMHATHBIX UETBEPTAX PACIIOJNOMKeH rpadur
bysRIIUT Y = E, ecJqu eMy IPUHAAJIERKUT Touka (2; — 5)?
X

1)1 2)IulV 3) Il u IV 4) III u IV

8. Ilo rpaduKy KBaApaTUUYHOH (PYHKIIUU
y = ax? + bx + c ompesenuTe 3HAKU KO3(MOUIIMEHTOB d U C.

A Da<0uc<0

2)a<0uc>0

3)a>0wuc<0
4)a>0wumc>0

/ \ x

Y

v
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9. Ilo rpaury KBagpaTuuHol QyHKIUH y = ax? + bx + ¢
olpenesnTe 3HAKU KO(P(PUIIMEeHTOB a U C.

y
NDa<0umc<0

2)a<0unc>0

\ / > 3)a>0uc<0
N

4)a>0wuc>0

10. Ha KakoM u3 PUCYHKOB m300pasKeH rpaduK KBagpaTHu-
HOl yHKOUU Yy = ax? + bx + ¢, ecaim M3BECTHO, UTO
a < 0 u KBaAgpaTHBIN TpexXdujeH HMeeT KOPHHU PasHbIX
3HAKOB?
1) yA 3)  yA

\ |/ I\

NV

RrY
\
/

rY

2) YA 4) YA

4\
A

11. Ha pucynke msobOpaskeHna mapabosia. I'padpukoM Kaxou u3
GYHKIUI OHA sABJsSETCSI?

ug 1)y = @+ 2
/ 2 y=x_2
1 3) y = (x — 2

)y =(x+2)2+2

p i,
/ A\

RrY
rY

N
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12. YcTaHOBUTE COOTBETCTBHE MEXKAY (PYHKIIUMAMHN U UX I'pa-
dburamu.

1)y:% y=20% Zy=—x-2 4)y=2«x

OrBerT:

13. ITo rpadukry auHeiHON QyHKIUU y = kx + b oupexmesnuTte
3HaKU K03(pPuUIreHToB k£ u b.

A

Y HE<0ub<0

2)k<0ub>0
\ 3)k>0ub<0
\x: HYk>0ub>0
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14.

15.

16.

17.

18.

19.

ITo rpadury nuneiino#t GyHknuu y = kx + b onpenesnute
3HaKU Koa(dumnuernToB k u b.

Ly
DE<0ub<O
2)R<0udb>0
0 3)k>0ubdb<o0

— 4 k>0ub>0

mr\

T'padpurnm pyurnuit y = 5x — 7 u y = 2x — 1 mepecexaror-
cd B TOUKE
1) (2; 3) 3) (3; —2)
2) (=2; 3) 4) (=3; —2)
I'paburu Gyarnumit y = 12x — 5 u y = 3x + 4 mepecera-
IOTCS B TOYKE
1) (=7 1) 3) (1; 7)
2) (75 -1) 4) (7; 1)
Ha pucyuke msobpaxkeH rpadurx GyHKIUHN
y = x2 —3x — 4.

Yramxure KoopaumHaTty Touku M.

yA
1) (0; —1)
2) (05 1)
3) (15 0)
M > 1) (-1 0)
\\/ ’

Yacts 2

Ilpamasa y = kx + b mepecekaer ock Ox B Touke (—2; 0),
a ocb Oy B Touke (0; 6). Sanumure ypaBHeHUE 3TOH IIPA-
moii. IIpoxoxuT nam sra npamasa udeped Touky (1; 9)?

IIpamas y = kx + b mepecekaer ock Ox B Touke (4; 0), a
ocbk Oy B Touke ¢ opauHaToii —1. 3amuiiure ypaBHeHUe
9TON mpsaAMOoil. B Kakoll KOOpAMHATHON YeTBEPTU HET TO-
YeK 9TON mpaMOun?
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20. IIpu KakoMm 3HaueHuM k mapa6osa y = 2x° + 8x + k Kaca-
eTcsa ocu abermec?

21. IIpu kakom 3HaueHuUM m Tapa6ona y = 2x2 — 4x + m Ka-
caercda ocu abcrucc?

22. IIpu kakoMm 3HaueHuu k mapabona y = —bx? + 4x + k ka-
caerca ocu abcmucc? Haligure TOUKy KacaHuUs.

23. Ilpamaa y = —9x mepecekaer mapabony y = x2 —10 B
IBYX TOYKaX. BBIACHUTE KOOpPAWMHATHI TOUKU B, ecyiu u3-
BECTHO, YTO OHA JIEKUT HUKe ocu abcIucc.

24, TIpoxomAT Ju 4Yepe3 ONHY TOUYKY IIpAMble y = 8 — 2x,
y=2x,y=3x—2.

5.2. YpaBHeHUe OKpPYXXHOCTN

TEOPETNHECKWE CBELAEHUA

VpaBHeHUE OKPY)KHOCTH C IIEHTPOM B Hayajge KOOPAUHAT
O (0; 0) u paguycom R mmeeT BUI:

x% +y? = R2.

VYpaBHeHHE OKPY:KHOCTH C IIeHTpoM B Touke A (a; b) u pa-
nuycom R mmeer Bun:

(x —a)® +(y — b)? = R2.

SAOAHVISA J15 AKTMBHOIO OBYHEHWISA
(C KOMMEHTAPUSAMM, PELLEHNSIMM, OTBETAMM)

Samganue 1. VYpaBHeHUEe OKDPYKHOCTU UMEET BUJ
x? + y? = 8. YKamuTe paguyc 3TOH OKDPYKHOCTH.

1) 8 2) 4 3) 2 4) 2.2

Pemenue.

Ilo ycmoBuio 3amaHo ypaBHeHVE OKDPY'KHOCTH, C I[EHTPOM B
Havajie KoopauHaT. B cOOTBETCTBUU C OOIIMM BUAOM ypaBHe-
HUS TaKOH OKPY:KHOCTH ImojydaeM, uTo R? = 8. Tak Kak 3Ha-
YyeHME paguyca OKPYIKHOCTH BCerza IOJOMKUTEJIbHO, TO
R =48 =442 =2J2.

OrBeT: 4.
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3aganue 2. YpaBHeHHE OKPYXKHOCTU MMEET BIJ
(x+9?2 +(y — 2?2 = 16.
OmpegennTe KOOPAUHATHI I[EHTPA OKPYKHOCTHU.

1) (95 =2) 2) (=95 2) 3) (954 4) (35 2)

Pemenue.

CpaBHUM ypaBHEHNE OKPYKHOCTH C IIEHTPOM B TOoukKe A
(a; b) u paguycom R: (x —a)?> + (y — b)> = R? c ypaBHeHuem,
3aJaHHBIM TI0 yesaoBuio (x + 9)2 + (y — 2)2 = 16. IToxyuum, uTo
a =-9,b = 2, rorga KOOpAUHATHI IIeHTPa oKpysKHOCTH (—9; 2).

OrBeT: 2.

Samaunue 3. Ha pucyHke msobpaskeHa OKPYKHOCTb. 3a-
MUINNTE ee ypaBHeHUe.

yﬂ

-6 -8-4-3.2 -1

Pemenue.

Has Toro uToOBI 3amucaTh YpaBHEHUE OKPYsKHOCTU, HYKHO
3HATH KOOPJAMWHATHI IIeHTPa OKpyKHOCcTH A(a; b) u paguyc OK-
pysxuocTtu R. W3 uepreska LEHTP OKPYIKHOCTH MMEET KOOPIU-
Hatel (—3; 1), a R = 2. Temneps moacTaBUM HalifeHHbIE 3HaUe-
HUA B ypaBHeHMe okpyskHoctu: (x —a)? + (y — b)? = R2. Ilo-
ayuum (x +3)2 +(y —1)2 = 4.

OrBert: (x+3)?2+(y—172 = 4.

3agaunue 4. OKPYy:KHOCTL 3aJaHa ypaBHEHUEM

x2 +y? +2x—8y—8=0.
Haiigure 1eHTP OKPYKHOCTU U €e pagumyc.

Pemenue.

IIpeoOpasyem pgaHHOe ypaBHEHNE, BBIAEJIUB B KayKIou
CKOOKe IIOJIHBINT KBajJpar:

(x* +2x) + (y* —8y) -8 =0,
@ +2x+1)+@w? -8y+16)—-8—-1-16 = 0.
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IMoayuum (x +1)2 + (y — 4)? = 25. U3 mociegHero ypasHe-
HUS HAXOAUM pajuyc oKpyskHoctu: R2 = 25, R = 5. Ilentp
OKpYysKHOCTH — Touka (—1; 4).

OTBeT: IEHTP OKPYysKHOoCcTH — TouKa (—1; 4), paguyc
R = 5.
3ALAHWA 1719 CAMOCTOATE/IbHOW PAGOTBI

Yacts 1

1. YpaBHeHue OKpy:KHOCTH MMeeT BUA x> + y2 = 16. Ompese-
JINTEe KOOPAMHATHI IEHTPA OKPYXHOCTH.

OrBer:

2. YpaBHeHUe OKpYy:KHOCTH mMeeT BuA x2 + y? = 4. Ompege-
JIUTe PAfUyC OKPY’KHOCTH.

1) 8 2) 2 3) 4 4) 16

3. YpaBHeHUE OKDPYKHOCTU UMEET BUJ
(x+1)? +(y+3)? = 4.
Ompepennre KOOPAUHATHI IIEHTPA OKPYIKHOCTH.
1) (=1;3) 2) (1;3) 3) (=1; —3) 4) (1; —-3)

4. YpaBHeHHE OKPYKHOCTU HMeEeT BUJ
x-12+@y+3)?2% =4
OmpenennTe KOOPAUHATHI IEHTPA OKPYIKHOCTH.

DEL3) 26D 3) (=1; =3) 4) (1; —3)

5. YpaBHeHUe OKPYKHOCTU UMeeT BU[
x+492+@wWy-92% =1
OmpenennTe KOOPAWHATHI IIeHTPA OKPYsKHOCTH.

1) (=4;9) 2) (2 =3)  3)(=2;3) 4) (9;1)

6. YpaBHEHUE OKPY'KHOCTU MMEET BUJ
(x—-1)2% 4@y —22 =12
OmnpenmenuTre pagmyc OKPYKHOCTH.
1) 12 2) 6 3) 443 4) 243
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7. YpaBHeHUE OKDPYKHOCTU UMEET BUJ
x—9%+@W—4? =1.
OmpenennTe Pagmuyc OKPYKHOCTH.
1) 3 2) 2 3) 1 4) 0,5
8. YpaBHeHUE OKPY)KHOCTU WMEET BUJ
-2 +@Wy—-22%=09.

VKaKuTe PUCYHOK, HAa KOTOPOM M300paskeHa dTa OKPYHK-
HOCTbB.

1) 3)
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9.

VpaBHeHue OKpy:kHOCTH uMeeT Buj (x + 3)2 +(y —2)? =4.

VKaXuTe PUCYHOK, HAa KOTOPOM M300paskeHa dTa OKPYHK-
HOCTb.

1) 3)
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10. YpaBHenue OKpysHOCTH wuMmeerT Bug (x +2)2 +y? =1.

VEKasKuTe PUCYHOK, HA KOTOPOM H300pakeHa 3Ta OKPYK-
HOCTb.

1)

11. Ha pucyuke ma3o0pakeHa OKPYIKHOCTH. SaIlUIIUTE ypaB-
HEeHUe 3TO OKPYKHOCTH.
\

OrBerT:
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12. Ha pucynke mso0pakeHa OKPYKHOCTH. SaIHUIINTE YpPaB-
HeHNe 3TOH OKPYKHOCTHU.

OrBerT:

Yactp 2
13. IlocTpoiiTe OKPYKHOCTh, 33JaHHYIO YPaBHEHUEM
121 —x2 —y2 = 0.
14. OKpy:XHOCTb 3aJaHa ypaBHEHHEM
x2+y? -2x+2y—7=0.
HaiiguTe meHTP OKPYKHOCTU U €e paguyc.
15. OKpy:XHOCTH 3aJaHa ypaBHEHUEM
x2 +y?2 +4x -8y +19 = 0.
Haiinure meHTp OKPYKHOCTU U ee pajfumyc.
16. OKpy:XHOCTH 3aJlaHA ypaBHEHUEM
x2+y? —-6y+5=0.

Haiigure 1meHTp OKPY!KHOCTH W €€ pagmyc.

Tema 6. ®YHKLUAN

TEOPETUHECKWE CBEOEHWA

D(y) — obmacTh ompenenenunsa (GYHKIIUU Yy — MHOMKECTBO,
Ha KoTopoM 3azaercsa (QyHKIud. IIpu rpaduueckom cmocobe
dagauusa (QYHKIUU ee 00JIacThb OMpeneeHUs MOKET CUUTHI-
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BaThCca mo rpadury. [id HaxoKIAeHUA 00JIaCTH OIpPeHesIeHUS
HaJO0 CIOPOEKTHUPOBATH BCE TOUYKHU rpapuka (PyHKIMU Ha OCh
Ox. Ecau ¢pysKmusa samama aHaautudyecku (hopMmyJioit) u ee
o0sacTh ompeleseHusA He yKasaHa, TO 3TO O3HAYaeT, 4YTO
byHKIIMA 3amaeTcd Ha eCTECTBEHHOI O0JIACTU OIPeAeJIeHUA.

E(y) — MHO)XecTBO 3HaueHUI (00sacTh 3HaUeHUU) (QYHK-
IUY Y, KOTOphble OHA NPUHUMAET IPU BCeX 3HAUEHUAX apry-
MeHTa u3 ee oOyactu ompeneneHus. lIpoine Bcero HaXOOUTH
MHOJKECTBO B3HAaUeHMN (MYHKIVUU, ecau 3axaH ee Tpaduk.
B »sTrOoM cayuae HamoO CHPOEKTHMPOBATH BCe TOUKHU TIpadura
dysxnun #Ha ock Oy. IlomydumBIieeca MHOXKECTBO TOUEK Oynaer
MHOKECTBOM 3HAUeHUN (PYHKIMH. OTO MHOMKECTBO MOJKET 3a-
aBaTbCS KOHEUYHBIM YWCJIOM TOUYEK, COCTOATH M3 OJHOTO WU
HECKOJBbKUX IIPOMEIKYTKOB.

Hynu ¢gyurkyuu. Ona dysxmum f(x), samgaHHOW rpaduue-
CKU, — 39TO abCIIMCCHI TOUEK, B KOTOPBHIX rpa@umK (PYHKIIUU
mepeceKaeTr ochb abciyce miau Kacaetrcsa ee. UTOOBI HAWTU HYJIN
byHKIIMN, 3aJaHHOM AaHAJIUTUYECKHU, HAZO PEIIUTb ypaBHEHUE
f(x) = 0.

dyurnus f(x) BodpacTaeT Ha MHOXKecTBe X, eClIU AJIS JIO-
OBIX X; U Xy U3 MHOXKecTBa X, TAKUX YTO X; < Xy, BBIIIOJHA-
eTca HepaBeHCTBO f(x;) < f(xy). MHBIMU cjoBaMH, (PYHKIIUA
Ha3BIBAETCA 803pacmarnuieil Ha MHOKecTBe X, ecyii IJid JIO-
ObIX ABYX 3HAUEHUU apryMeHTa M3 9TOr'0 MHOYKECTBa 0OJIbIIe-
My B3HAYEHUIO apryMeHTa COOTBETCTBYeT OOJIblllee 3HAUYEHUE
QyHKOUN.

dyurinus f(x) yobiBaeT Ha MHOKecTBe X, €CIU JJIA JIIOOBIX
X1 U X9 U3 MHOXecTBa X, TaKUX UTO X; < Xy, BBIIOJHsSETCA He-
paBeHCTBO f(x;) > [(x3). UubIMU ciaoBaMu, GyHKIUA Ha3bIBa-
eTcs yoOvl8alowell Ha MHOKecTBe X, eCcau IS JIIOOBIX OBYX
3HAUEHUN apryMeHTa M3 STOT0 MHOYKECTBA OOJIbIIIeMY 3HAUYEHUIO
apryMeHTa COOTBETCTBYET MeEHbIllee 3HAUeHUe (DYHKIIWU.

CeoiicTBa auneiiHoil yaknuny = kx + b,k €E R, b ER

1) Ob6nacte ompegenenusa: D(y) = (—o; +©).

2) Obnactp 3Hauenuit: E(y) = (—o;+ ), eciiu £ = 0.
E(y) = {b}, ecim k = O.

3) MOHOTOHHOCTE:
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— ecau B > 0, To QyHKIIMA Yy Bo3pacTaeT HA Bcel obaacTu

oTIpeIeIeHU;
— ecau kB < 0, To ¢pyHKNIUA y yOBIBaeT Ha Bcell o0JacTu
oIpeesieHns.
YA ;
“_]Q... \\yll PoE
........ ﬁxb’// \\ y=kx+b,
‘3&\% \,£<()
N
= Pt 1o
o 0 Nk
S0 x

CroiicTBa 00paTHOI IPOMOPIUOHAIBHOCT i = —,k = 0
X

1) Obnacts ompegmenmenusa: D (y) = (—o; 0)U(0; +o).
2) OGaacte sHauenuii: E(y) = (—o; 0)U(0; +x).

3) MOHOTOHHOCTB:
— ecau kB > 0, To QyHKIMA y yObBIBaeT Ha TPOMENKYTKE

(0; +) u Ha mpomexxkyTke (—o; 0);
— ecau k < 0, To PyHKIIUA Yy BO3pacTaeT Ha IIPOMEKYTKE
(0; +) u Ha npomexkyTke (—o; 0).

YA YA
|
" =% ....... 3 =x£ .......
............... B> 0 ot 0
1 1
= ERELE ==L
\
\ [
l |
P(x)

CBoiicTBa JPOOHO-PAIIIOHAJIBHON PYHKINMH Y = QY
X
rae P(x) u Q(x) — MHOTOYJIEHBI OT X

1) O6macty ompenenenusa D(y) — a00ble AeHCTBUTENbHBIE
X, He oOpamamiue 3HaMeHaTeJdb @Q(x) B HYJb.
2) MuoxxecTBo B3HaueHu#l KE(y) 3aBUCUT OT KOHKDPETHOH

dbyHKIUN.
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CBoiicTBa KBaApaTNYHO PyHKIUN Yy = ax’+ bx + ¢
a €ER,bER,c € R— kodpdunuentsi, a %= 0

1) O6sacts oupenesnerus D(y)= (—oo; +o).

2) I'papuk KBagpaTHOro TpexujeHa — mapabojia ¢ BepIIu-
HOH B TOYKe ¢ abCIuccoil x, = ~ 5’
HampaBJieHHAs BeTBAMU BBepX, ecau a > 0;
HaIlpaBJIeHHAsA BeTBAMU BHHU3, ecau a < 0.

3) MuoxxectBo 3Hauenuit: E(y)=[y,; +), eciiu a > 0;

E(y)=(—«; y,], ecnu a < 0, y, — opaAuHATA BEPIINHBI Ha-
pabobI.

y=ax’+bx+c,a>0 YA

YA / T N

A\ i AN
/ / \

0 X, % 0 x, ?
N\ 4 L'
-
i / \i
y=ax’+bx+ec,a<0\

CgoiicTBa QyHEIUN Yy = /x
1) O6macty oupenmenenusa D(y)=[0; +oo).
2) MuoxxectBo 3HaueHuut E(y)=[0; +oo).

3) MouoTOHHOCTE: (hYHKI[MA Y BO3pacTaeT Ha BCell obJiacTu
ompe e IeHUs.

YA y =z
........ .9 o= =
....... 1 _7./'
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SALNAHWA JJ153 AKTBHOIO OBYYEHUIA
(C KOMMeHTapyaMU, peLLeHVIMM, OTBeTaMm)

3daganue 1. I'papur omuceiBaeT IBUIKEHNE IIapPyCHOM
SAXTHI, KOTOPas IePBYI0 YaCTh HYTHW IIPOILJIA IIOJ ITapyCOM.
CoycTuB mapyc, OHA IIPOMOJIMKUJIA JBUMKEHUE.

S, KM A

50

40

L.
P

010 20 30 40 50 60 70 80 90100 110 120 ¢, MuH

1) Hailimure CKOpPOCTh AXTHI «IIOJ IIapycoM» u «0e3 mapy-
ca» (BBIpa3uB ee B KM/4).

2) Ha KaxoM pacCTOSHHHK OT Hauaja IBUKeHUS HaXOIU-
Jack gxTa uepes 50 MmuHyT, yepes 2 uaca?

3) CKoJIbKO BpeMeHU IIoTpedyeTcsa AXTe Ha O0paTHBIA OyTh,
ecau OHa OyaeT OBUraThCSA C TOHM Ke CKOPOCThIO, UTO U Ha
IEePBOM YYaCTKe <«IIOJ ITapycom»?

Pemenue.

1) ITox mapycom axra mporia 30 km 3a 60 muH, T.e. 3a 1 4,
3HAYUT ee CKOPOCTh ObLiIa U = ; = 30 km/u. Bead mapyca axTa

mporia 5 KM 3a 60 MuH, 3HAUUT ee CKOPOCTh ObLIa 5 KM /4.
O TBeT: CKOPOCTD AXTHI «IOJ Tapycom» 30 KM/4, CKOPOCTH
AXTHI «0e3 mapyca» 5 Km/d.

2) Ha rpaduke HaiizeM TOUKY ¢ abciiuccoii, pasuoi 50. Haii-
IeM opauHATy sToi Touku. Oma pasua 25. Iloayumau, uTo 3a
50 muu axta mpoizer 25 kM. AHajgormuHo, 3a 120 MuH —
35 KM.

OrBerT: 25 KM, 35 KM.
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3) OOparubIfi myTh cocTaBiaser 35 KM. CKOPOCTH SAXTEHI
30 KM /4.
. s 35 7
Haiimem Bpemsa oOpaTHOro mMyTu: t = — = 20 = — Y, 4TO CO-
v
craBisger 1 vac 10 munyT.

OrBerT: 1410 Mus.

Samanue 2. OyHKIUA 3a7aHa IPaOUKOM.

iM
......... o dysisiies
/
// ™ /
// \\
-3 N
4 0| 1 5 0 7%
........ /o

Yramxure:

a) obyiacTh ompefesieHUsA (PYHKIIUU;

0) o0sacTh 3HAUEHUIT (DYHKIIUU;

B) IPOMEIKYTKM, HA KOTOPBIX (PYHKIIUSA MPUHUMAET TOJBKO
TMOJIOKUTEJIbHbIE 3HAUEHU;

r) Hyau QYHKIUU;

) TPOMEXKYTKM BO3pacTaHUA (PYHKIIWH.

Pemenue.

a) [lyua Toro uToObl HaliTU 06JIACTH OIpeeeHnd (PYHKIUN,
3aaHHON Tpad)uuecKu, HAJO CIHPOEKTHUPOBATH BCE TOUKM T'pa-
¢ura Ha ock Ox. IlonyueHHBIH HPOMEXKYTOK U OymeT obJia-
cThi0 ompenesieaus Qyarnuu D(y) = (—4; 7).

6) IIas1 Toro YTOOBI HAMTHM MHOKECTBO 3HAUEHUUN (PYHKIIUH,
3aaHHON TpadUuecKu, HAJO CIPOEKTHUPOBATH BCE TOUKM r'pa-
¢ukra Ha ock Oy. IloyuyeHHBINT MPOMEKYTOK U OyZeT MHOXKe-
CTBOM 3HaueHUU QyHKIUU E(y) = (—2; 4).

B) Hanmo HaiiTu Te mpomesxkyTKu ocu Ox, Ha KOTODPBIX Ipa-
bux pyHKIMH pacmoso:keH Biilie ocu Ox. Ilosmo:KuTeNbHBIE
3HaUeHUA (PYHKIUS MPUHUMAET HAa MpoMe:KyTKe (—3; 5) u Ha
npome:xkyTke (5; 7). B Touke x = 5 (QyHKIUsS obOpaiaercs B
HYJIb.
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r) Hago HaliTu Te TOUYKU, B KOTOPBIX I'pa@uK GPyHKIHUU IIe-
pecerkaetr ock Ox uam Kacaercda ee. Hymamu GpyHKkum 6yayTt 5
u —3.

n) Iisa ompenesieHUA MPOMEXKYTKOB BO3pacTaHUA (QDYHKITUN
MOJKHO BOCIIOJIb30BaThCS ONpeeeHrueM, HO JJIA TOTO UTOOBI
opouyuTarb rpapuk, JOCTATOYHO 3HATh rpapmyuecKyr0 HHTEP-
mpeTanuio Bo3pacTaHUs (QPYHKIIMU HA IIPOMEKYTKe: rpaduk
GYHKIIUU «IIOAHUMAETCs BBepX». lloayuaem, 4uTo (QyHKIUA
Bo3pacTtaeT Ha mpoMekyTKe (—4; 1] 1 Ha mpomexxkyTKe [5; 7).

Samgaunue 3. Ucnonsdysa rpadur dyarmuu y = f(x), om-
pemenTe, Kakoe YTBEPXKIEHNE BEPHO.

YA
Pt

................... 7

7

vY

1) HyaavMu QyHKIIuM SBJIAAOTCA uucaa —7; —2; 4.
2) ®yHKIMA yObIBAeT HA MPOMEKYTKe [—2; + ).
3) f(x) <0 mpu -7 < x < 0.

4) f(0) = 4.

Pemenne.

Hynsavmu QyHKIIUY ABISIOTCA uncaa — 7 u 4.

f(=2) = 6 # 0, mosTromy x = —2 He ABJSETCI HYyJeM
dyurmuu. f(0)>0.

DYyHKINSA TPUHUMAET MOJOKUTeNbHbIe 3HaueHusa (f(x) 0),
T.e. rpadpuk (GYHKINU PACIOJIOMKEH BBIIIE OCH adCIHCC, TIPU
-7 < x < 4.

DyHKIMSA BOo3pacTraeT Ha OpoMekyTke (—o; —2]. PyHK-
musa yObIBaeT Ha IPOMEKYTKe [—2; + ).

OrsBerT: 2.
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3aganue 4. ITocTpoiiTe rpaduk GyHKIVUU Yy = %x + 2.

a) Ilpy Kakux 3HAUEHUAX apryMeHTa (PYHKIUA OTPUHUMAET
MOJIOKUTEJNbHBbIe 3HAYeHUA?

0) KakoBa o0OjsiacTh ee 3HaueHUii?

B) Kaxue sHauenusa npuaumaer GyHKIUA, ecan —3 <x <1,57?

r) Halimure KoopamHATHI TOUKMU IepecedeHus Tpadura c
OCSAMMU.

Pemenne.

IToctpoum rpadpuk GyHKINU U C IOMOIIBIO €r0 OTBETUM Ha
Bomrpockl. I'padmkoM JuHEHHON (PYHKIIUU SBJIAETCA TpAMAdA.
s mocTpoeHUA MPAMOM TOCTATOUYHO 3HATH KOODPAMHATHI JIO-
OBIX IBYX TOUEK, IPUHALIEKAIIKUX 9TON mpamoii. Haifigem ux.

yA 4

-3 3 4
y 0 4 //

OTBeTUM Ha BOIPOCHI:

a) OyHKIUI IPUHUMAET HMOJOKUTEIbHbIe 3HaUeHuA (y > 0).
I'paduuecku 3TO MOIKHO OIPENEJUTH CIENYIOIIUM 00pasoM:

— BBINIE ocU abCIMCC HAXOAUTCSA Ta YaCThb MPSIMOM, OpaU-

HaATBl TOYEK KOTOPOM OOJIbIlle HYJI;

— Ha#geMm abciucchl 3TUX ToueK: (—3; +oo).

OrBeT: (—3; +x).

0) PyHKIUA MOMKeT IPUHUMATH JI0Oble 3HAUYeHUs, IIO-
aTOMYy 00JIacTh 3HAUEHUU (—oo; + ).

OrBeT: (—0; +0).

B) y(—3) = 0, y(1,5) = 3.
Ecimu -3 < x < 1,5, 0 0 <y < 3.

OrBert: [0; 3].
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r) Touka IepeceueHus C OCbI0 abOcCIUCC YyJKe HaliJeHa:
(—3; 0). Touky mepeceueHus ¢ OCbI0 OPAMHAT HAWJAEeM IIO rpa-
dury: (0; 2).

OrBerT: (—3; 0) — TOUuKa mepecevueHUs C OChIO adCI[MCC U
(0; 2) — TouKa mepeceyeHUA C OCHIO OPAWHAT.

SagaHnue 5. ITocTpoiiTe rpaduk byHKIIUU
y=x2 —6x+5.

a) IIpu KaKUX 3HAUEHUAX apryMeHTa (QYHKIIUSI IPUHUMAET
MOJIOKUTEJbHbIe 3HAUEHUA?

0) YraKuTe HauMeHbIllee 3HAUeHUe (DYHKIIUU.

B) KakoBa o0jsacTh ee 3HaueHUii?

r) HaiimuTe KoopAuMHATBHI TOUEK IepeceueHus rpaura c
ocbio Ox.

I) YKa)KnTe MPOMEXKYTKY BO3PACTaHUS U YObIBAHUA (DYHKITUU.

e) Kaxkue snHauenus nmpuHuMaeT QPyHKIUI, ecan 0 < x < 47

Pemenue.

IMoctpoum rpaduk GyEKIUE y = x2 — 6x + 5. I'paduxom
KBagpaTuuyHOi GYHKIIUU ABJIAeTcsS mapabosa. [iasa ee 1mmo-
CTpOeHUsA HalifleM KOOPAWHATHI BEPIIUHBI Mapabojbl U TOUKU

mepeceyeHusA C OCSAMU KOOPIAMHAT.
x, = —2i =3, Y, = y(3) = —4. BerBu nmapaboabl Hampas-
a
JIeHBI BBEPX, KOOPAWHATHI BepIIUHBI (3;—4).

Haﬁ/:[eM TOYKHN IIepeceueHurud C OCAMM KOoOoOpaumHarT:

x ] o] 1] s vh |

i -
\
\ /

4 -2 [0\ 2 4

ol 1\ /

[\

=Y

4
4

a) Brime ocu abcnuce (y > 0) HaxonaTca Touku rpaduka c
abciuccaMu 60JbIe 5 nan MeubIre 1.

OtrBerT: (—; 1)u(5; +x);
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0) HaumeHnsbiiee sHaueHue GyHKIUU y = —4 QyHKIUA IpU-
HUMAaeT B CBOeIl BepIIIuHe.

OTBeT: —4 — HauMeHbIIlee 3BHaUeHNE (DYHKIIUU;

B) DYHKIHA MOKeT IPUHUMATh BCe 3HAUEeHUSA, OOJIBLIINE,
yeM 3HAUEeHUe B CBOEH BepIIIUHE.

OrBeT:[—4; +x).

r) Touek mepeceuenusd ¢ ocbio Ox aBe. Ix xoopauuatsI (1; 0)
u (5; 0).

OrBerT: (1;0)u(5; 0).

n) IIpaBee abciucchl BepIIUHBI (DYHKIMA BO3PacTaeT, a Jie-
Bee — yOBIBaeT.

O TBeT: IPOMEXKYTOK Bo3pacTaHus QyHKIUHU [3;+ ), mpo-
MeKYTOK yObIBaHUA QyHKIUU (—©; 3].

e) Uzo6pasum rpaduk QyHKIun y = x2 — 6x + 5, ecan
0< x <4.

YA

Hsa Toro uToObI HAWITU 3HAUEHUS (PDYHKIIUU, MOMKHO HAUTHU
OpPAWHATHI BCEX TOUEK moJiyuuBinieroca rpadura. CropoexTu-
pyeM TOuYKH TrpaduKa Ha OCb OPAWHAT, IIOJYUYUM OTPE3OK

[—4; 5].
OrBerT:[—4; 5].

3amewanue. ObpaTuTe BHUMaHNE HA TO, UTO IJA HAXOMKIe-
HHUSA 00JIaCTU 3HAUCHUN Hedocmamo4wHo ObLIO HAUTHA 3HAYCHUA
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dysrnum Ha KoHIIaX npome:kyTKa [0; 4]: y(0) = 5, y(4) = —3.
dynarmnusa yosrBaer Ha npomesxyTke [0; 3] 1 BodpacTaeT Ha TIPO-
Me:xkyTKe [3; 4], mosTomy Ha mpoMerkyTke [2; 4] mpuHUMAaeET
3HAUYeHU MEHbIIe —3.

x2-9

Samanue 6. IlocTpoiite rpapurk GyHKIUU Yy = o 3"
—oX

Haiinute ee ob6sacTh 3HAUEHUIA.

Pemenue.

~1,

X

.. y o

ITocne mpeobpasoBaHUi ITOJIYUUM 3
x = 3.

IToctpoum rpaduk JUMHEHHOU (PYHKIIMH C BBIKOJOTOU TOU-
Koii. I'papukom JsmHENHON (QYHKIMU ABJIseTcA npamada. [[asa
ee MOCTPOEHUWA HAWJEeM KOOPAWHATHI ABYX TOUYEK, IIPUHAJJIe-
JKaIMuX ITPSIMOM.

0 -3
-1 0

ITocTpouM HPAMYIO U «BBIKOJIEM» TOUKY, KOTOpas He IIPHU-
HaAJIeXuT npamoii. KoopauHaTtel aTo# Toukm (3; —2).

YA

4

2
'\ o
4 3~_[0 2 4 i'x

P
.............................. -2 SRTRRY. WO o, UL U A
)\\
-4

Ob6siacThi0 3HAUEHUN DYHKIIUU SABJIAIOTCA JBa IPOMEKYTKA
(—o0; =2) u (=2 +° ).

OrTBeT: 00JIaCTh 3HAUEHUN — MHOKECTBO BCEX UMCEJ, KPO-
Me —2.
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Samaunue 7. IlocrpoiiTe rpadur GyHKIUU
x? 4+ 2x — 15, |x| < 8,
y= J—x +3,x 3
—4x — 24, x < —38.

a) IIpu Kakux 3HAUEHMAX apryMeHTa QYHKIUA IPUHUMAE
TOJIOKUTEJIbHbIe 3HAUEHUA?

6) Kakosa ob6sacth ee sHauenmii? Haligure 3H ue
GYHKIIUT IpU X = 5.

B) IIpy Kakwx 3HAUEHUAX X BBHINOJHAETCA HEPABEHCTBO

y <-12?

r) HaiizuTe KOOpDZWHATHI TOUYEK r@)ec rpa(bmc’c
ocbio Ox u oceio Oy.

I) YKaXuUTe IPOMeKYTKU BO3pacTaHU
uu.

Pemenue.

IToctpoum rpadgur KycOEEHO
r0 Ha KaKJOM M3 TpeX 3a
OaHHYIO Ha HeM (pyHKIIHIO.

pouM rpauK QPyHKIIUU
VHKIIUU SABJIAETCA Iapa-
OoJia.
1, y, = —16. OpnHa TOuKa IIe-
x (3; 0) mpuHaIIEKUT UHTEPBA-
e IPUHAAJIEKUT eMy.

3 moctpouM rpaduK QYHKIUN

x 4 5
y -1 -2

a wuHTepBaJe X < —3 TOCTpowmM Trpaduk QYHKINN
= —4x — 24. [Ina moCTPOeHUA IPAMON, ABJIAOIIENcA rpadu-
OM 5TOH (PYHKIIMHM, NOCTATOUHO 3HATH KOOPAUHATHI ABYX TO-

YeK.

x —4 -6
y -8 0
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\ L YA

o | 4 2 0 2 IN&a 6 8 x
\ 5 LN
.......... \ | N
\ T
| N
N / N

M

Ilo rpaduky OTBETMM HAa JOIOJHUTEJIbHBIE BOIPOCHI.

a) PYHKIUA TPUHUMAET MMOJOMKUTENbHbIe 3HAUEHUSA IPU
x < —6.

0) ®YHKIIUA MOYKET IIPUHUMATE JII00ble 3HaueHusa. 06jacTb

3HaveHuil QyHKIuu (—oo; +»), Y(5) = —2.
B) Yy < —12 nmpu —3 < x <1, a TakKe OpAWHATHI TOYEK
nmpaMoO# y = —x + 3 MOTyT OBITH MEHbIEe WMJIU paBHBI —12.

Haiinem abcrmucchbl 9TUX Touek: —x + 3 < —12, x = 15.
OTBeT: Ha ABYX IpoMeXyTKax [—3; 1] u [15; +o0).

r) Touku mepeceuenusa rpapura GYHKIUH ¢ ocblo Ox:

(=6; 0), (3; 0).
Touka mepeceueHus rpadura GQyHKIuUu ¢ ocbio Oy:
0; —15).

n) ®yaknusa Bo3pacraeT npu —1 < x < 3. DyHKIUA yObBI-
BaeT HA MPOMeXYTKe (—o; —1] u Ha mpome:kyTKe [3; + o).
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SALAHVA ]I CAMOCTOSATE/IbHOIO PELLIEHWA

Yacts 1

1. dyHKNUA 3aJaHa TpaPUKOM.

AL [

_________ ) \ /

2y /

-2 0 1 2\ 3 A

a) Yraxure obJiacTh OIpeneseHUA dToH (QYHKIIUU.

1) (—o0;+) 3) [-2; +]
2) [2; 4] 4) (—;2)U(4; +x)
0) VYxakure 00JlacTh 3HAUEHUU STOU (PYHKIIUU.
1) (=05 +) 3) [—2;+x]
2) [2; 4] 4) (—; 2)U(4;+)

2. ©OyHKIUA 3amaHa TpaduKOM.

YA

e V.

a) Yraxure 00JiacThb ONpenesieHUs dTON (DPYHKIIUU.
1) [-2; 5] 2) 3 1) 3) (=1; 8) 4) [0; 8)
0) VYxakure 00JlacTh 3HAUEHUN STOH (PYHKIIUU.

D [-2; 5] 2) 3 1 3) (-=1; 8) 4) [0; 8)
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3. Ucnonpaysa rpadpux dyurmuu y = f(x), oupeneanuTe, KaKoe
yTBep:KIeHNEe BEPHO.

A

sY

....................... /4 N

\

f@E = -1

2) Oyurinua yobiBaeT Ha mpoMme:kyTKe (0; + o).

3) Haubosbiee 3HaueHVEe QYHKIIUA IPUHUMAET OpU X = 3.
4) [ (-1) = 1.

4. Ha pucysHke wusobpasken rpadur ¢ysarnuu y=f(x). U3
IIPUBEJEHHBIX YTBEP)KIEHUN BLIOEPHTE BEPHOE.

YA

A
t
=]
[\
=
sY

S

1) Haumensbiree 3Hauenue GpyHKuuum y=f(x) paBHO —2.
2) OyHKIUA Bo3pacTaeT Ha HPOMeXKyTKe [—2; + ).
3) f(=1) > f(—4).

4) f(x) < 0 mpu x < O.
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JIudpT momHmMMAJICA CO BTOPOTO dTarKa U OCTaHABJIIUBAJICS
Ha TpeOyeMbIX dTaKax.

10| 1 23456 7 8 01011121314 151617 18 197, cex

6.

1) Ha BnIcOTE KaKOro sTaska okakercsa Judrt uepe3 12 ce-
KYHJ OT HAuajga ABUKEHUSI?

OrBer:

2) Ha ckoabKo sTakeil momusjacAa audT 3a Bce BpemMsdA ABU-
sKeHus?

OrBer: .

3) KakoBa ckopocTh Ju()Ta, €cjau BbICOTa dTaska 3 meTpa?

OrBer:

4) Mexay KakuMu sTaxkamu OymeT audT uepesd 14 cekyun?

OrBerT: .

I'pysoBasa mamwuna ornpaBujiaach U3 MarasuHa Ha CKJIAL U
BepHYyJack obparHo. Ha ckyajge mox 3arpyskoil oHa IIpO-
Besia 2 uvaca. I'pa)uK omumchbIiBaeT 3aBUCHUMOCTDH HPOUIEH-
HOro MamwHOUW nyTu (S, KM/4Y4) OT BpPeMeHU IIyTHu
(t, muH).
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X
...................... / N
/ N

0| 20 40 60 80 100 120 140 160 180 200 220 t, mun

1) HaifinuTe CKOPOCTh MAINWHBLI IIPU ABUKEHUU U3 Marasu-
Ha Ha CKJIaJ u 0o0paTHO.

OrBer:

2) Ha cxkoJbKO MUHYT 0OJIbIIIe TTOTPe0OBaJIOCh MAIlTHE Ha
obpaTHyI0 gopory?
OrBer:

3) CKOJIBKO KWJIOMETPOB IIPOIILJIa MAIIWMHa uepes 2 U
40 muu?

OrBer:

7. Ha pucynke mu3obpakeH rpa@uK M3MeHEHUA TeMIePaTypPbl
B TeueHMWe IHA.

TA

20

15

10

5

™~

.
>
a

0] 3 6 912151821
OmnpegenuTre 1mo rpauKy:

1) MaxkcumanbHOe 3HaUeHUE TeMIepaTypbl B 3TOT A€Hb.
OTrBer:

2) B xakoe BpeMsa HaOJIOfaeTcs TeMIepaTypHBII MaKCHU-
Mym?
OTBerT:

3) B Kakoii IpoMesKyTOK BpeMeHHU TeMIepaTypa Obljaa BbI-
me 15 °C?
OrBerT:

4) B xaxoe BpeMs Temmeparypa Owvura 10 °C?
OrBerT:
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10.

11.

12.

13.

14.

15.

16.

Yacts 2
IToctpoiiTe rpadpuk QyHKRIUU Yy = —§+ 4. Kakwue 3Haue-

Hus oHa npuHumMaer npu 0 < x < 6 ?

IToctpoiite rpadur dyurmuu y = —0,2x — 1. Kaxkue 3Ha-
YeHUs OHA NPUHHMAaeT npu 2 < x < 5 ?

IToctpotite rpadpur (ysxnum y = 2x + 5. Kakwue 3naue-
HUSA OHa IpuHMMaeT upu —2 < x < 1?

" 5—x
ITocTpotiTe rpaduk GpyHKIUM Yy = T Kaxue smauenus
oHa mpumHHUMaeT npu —1 < x < 4?7

Ilocrpoiire rpadpur pyrrmum y = (x — 3)2 — 2. YRaKuTe
ee o0JlacTh 3HAYEHU.

x2+
x

IToctpoiiTe rpadhur GyHKIUU Yy = *. Vrasmure ee 06-

JacTh 3HAUEHUMN.

Iloctpoiite rpapur Gpymrmun y = 3x2 — x + 5. Kaxue
3HaUYeHUs NPUHUMAaeT PYyHKIUA, ecau 1 < x < 2?

Ilocrpoiire rpadpur pysrmun y = —4x2 + 5x — 8. Karne
3HAUYEHUs TpPUHUMaeT GpyHKIuA, ecau 2 < x < 3?

Ilocrpoiire rpadpuk Gpyarmum y = —x2 + 6x — 1. Kakue
3HaUeHUs NMpUHUMaeT (PpyHKIud, ecaum 0 < x < 47

Tema 7. APUDMETUYECKAA U TEOMETPUYECKASA

MPOrPECCN

B mikosbHOM Kypce aaredbpbl maydaioTcs apudmMeTuuecKas

W reoMeTpUUecKas mporpeccuu. B IepBoil yacTu 3K3aMeHAa-
IIUOHHOII PabOThl OOBIYHO IIPEACTABJIEHBI 3aJauM, pelllaeMble
Ja1nb0 ¢ TTOMOINBI0 (GOPMYJIBI 1n-0TO UJIeHa MPOTPEecCuu, Jubo ¢
IIOMOIIBI0 (DOPMYJIBI CYMMBI 1 II€PBBIX UJIEHOB IIPOT'DPECCHUMU.
9ty GOopMYyJIBI HAJO 3HATHL HAUBYCTD.
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Bo BTOpOI uacTu sK3aMeHAI[MOHHON pPadOoThI IIpearaiTes
3alaHus, TpeOymollue NPUMeHEHUS PEeKYPPEHTHHIX (opMyJI,
XapaKTePUCTUYECKOr0 CBOMCTBA IIPOrpeccuii, a TaKyKe 3aia-
HUsA, pellleHle KOTOPBLIX CBOAUTCA K PEIIeHWI0 YPaBHEHUH U
WX CHCTEeM, HEPaBEeHCTB U HUX CHUCTEM.

TEOPETWHECKWE CBEAEHWA

Apudpmernueckasa T'eomerpuueckas
nporpeccust mporpeccus
Omnpepene- | Apudmernyeckois T'eomerpuueckoii mporpec-
HUe mporpeccueii (a,) cueii (b,) HaszbpIBaeTCA IO-
Ha3bIBAETCS IIOCJIe- CJIeJ0BaTeJIbHOCTH OTJINY-
JIOBaTEJILHOCTD, Ka- HBIX OT HYJS 4Ymuces, Ka-
JKOBIA YWiIeH KOTO- JKIBIN YJIeH KOTOpOil, Ha-
poii, HaumHAA CO YuHAsS CO BTOPOTO, paBeH
BTOPOTO, PaBEH IIpe- IPEeJbIAYIEMY UJIeHY, YM-
IBIAYIIEMY WIEHY, HOKEeHHOMY Ha OJHO U TO
CJIO}KEHHOMY C Off- sKe uncyio ¢ (¢ — sHaMme-
HUM U TE€M Ke UuC- HaTeJb MPOTPECCUN).
aom d (d — pas-
HOCTH ITPOTPECCHI).
Pexyp- Hnsa smoboro Hnsa smroboro
peHTHasA HaTypaJbHOTO N HaTYyPaJIBHOIO 7
Gbopmyna a,,,=a,+d 1| b,,,=b,-9b,=0 (6
_ -1
Dopmyna a,=a, +dn—1) 2 | ba=0b-¢"", b, =0
n-0ro ujeHa (7
Xapaxre- |, _ i B i b2 =b, b,
pucrtuue- 2
CcKoe no1 (3) n 1 (8)
CBOMCTBO
a, +a b b
CymMma n S, = 1 nno(4) S, = nd L g=1
IIePBBIX 2 qg—1
YJIeHOB 2a, +dn —1
g, —2utdn-1 (9)
2 q"
(5) S, =10t ,q=1
(10)
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SANAHWA J13 AKTBHOIO OBYYEHWIA
(C KOMMeHTapVaMU, peLLeHVsIMM, OTBeTaMu)

®opmyia n-ro 4jieHa

Apugmemuueckan npozpeccus

daganue 1. B apudmeruueckoint mporpeccuu (a,)
a, = —95, a, = —7. Haligure nBajanaTh NEePBLIA UYJeH ITOU
IIPOT'PECCUU.

Pemenue.
ITo ¢opmysie n-oro umena (2)

a, =a;+d21-1)=a; +20d.
Tax kak mo ycioBum a, = —5, T0 a,, = —5+ 20d. Ocranocs
HaWTH Pas3sHOCTh HPOTPECCUI:

d=a, —a;,re.d=—-T- (_5) - _9
OrBert: a,, = —45.

Samaunue 2. Kakoe umciao He ABIAETCS YIeHOM apudme-
TUYeCKOM mporpeccum 4; 7; 10; ...?

1) 28 2) 64 3) 95 4) 127

Pemenue.

Banumem Qopmyay n-oro uneHa: a, =a;+dn —1).
B wucxoxgmoit mporpeccun a, =4, d =7 -4 =3, moaromy
a, = 4+3(n—1) =3n+1.

IIpoBepum: aABASAETCA JU YUCIO 28 UJIEHOM MCXOAHOU IIPO-
rpeccun. mua sroro pemmum ypaBuHenue 28 = 3n + 1. Iloayua-
eM, uro n =9, T.e. 28 — [OeBATBHIA UWJEeH IIPOTPECCUU
(ay = 28).

IIpoBepum: ABIsSETCS JU YNCJO 64 UIEHOM HCXOMHOM IIPO-
rpeccun. g storo pemuMm ypaBHeHue 64 = 3n + 1. IToayua-
eM, uro n = 21, T.e. 64 — pgBamIaTh MEPBLIA UJIEH IIporpec-
cuu (a,, = 64).

IIpoBepum: saBaseTcsa Ju Yuca0 95 UIeHOM HMCXOIHOM IIPO-
rpeccuu. [ia sroro pemum ypaBHeHue 95 = 3n + 1. Ilomyua-
eM, 4TO n = % =31 1, T.e. n — He HATypaJbHOE YKUCJIO u

yncyio 95 He ABISETCA UJIEHOM IIPOTPECCUMN.
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IIpoBepum: saBiasgercsa Jau umciao 127 uYjIeHOM MCXOIHON
nporpeccuu. g storo pemum ypasBHenue 127 = 3n + 1. Ilo-
JaydaeM, uTo n = 42, t.e. 127 — COpPOK BTOPOIl UJIeH IIPOTpec-
cuun (a,, = 127).

WUrak, ToabKO uucjo 95 He sBIAEeTCS UJICHOM MCXOTHON
IIPOTr'PECCHUM.

OTrsBerT: 3.

3amgaunue 3. Bpuraga B suBape ms3roTopmJja 8 meraJieii, a
B Ka/KIBIM CJIEAYIOINII MecsdIl M3roTaBJMBajia Ha 7 merajeil
OoJibIlie, ueM B mpenbiayinuii. CKOJIBLKO meTajieir Opuraga nusro-
TOBUT B CeHTs0pe?

Pemenue.

Tak xkak Opurajma Ka'KIbIi CJIEIYIOIUII MeCsl M3TOTaBJI-
Baja Ha 7 merasieii 60JibIlle, YeM B MPEABLIAVIIUI, TO MBI MMe-
eM apu(dpMeTHUYEeCKYIO0 IIPOTPECCHI0 C pasHoCcTbio 7. IlepBbIit
yjieH mporpeccuu paseH 8. PopmyJsia n-oro ujeHa AJA JaHHOI
mporpeccuu OyaeT wuMeTs Bua: a, =8+ 7(n —1), T.e.
a, =Tn+1 Tak Kak n =9, Toa, = 7-9+1 = 64.

OTrBerT: 64.

Samanue 4. CKOIbKO OTPUIATEIbHBIX UJIEHOB COAEPIKUT
apudmernyeckasa nporpeccus (a,): —18; —17,3; ...?7

Pemenue.

Yro Tpebyerca HaiiTu? CKOJBKO UJIEHOB IPOIPDECCUU OTPU-
[aTeJbHBI, T.e. TpeOyeTcsa HAWTU UUCIO 1.

3anuiiieM (QoOpMyJay n-oTo UjJeHa AJS JaHHOW IPOTpeccuu
a, = —18+d(n —1). Kax maiiTu pasHocTb mporpeccuu?

d=a, —a, =-173—-(-18) = 0,7.
IlogcraBum 3Hauenme d B (OPMYJYy Nn-0Oro UJeHA:

a, = —18+40,7(n —1). IIpu Kaxkux n YiIeHLl IPOTPECCUU OT-

puiiaTeabHbI?
Pemum mepaBercTBO a, < 0.

~18+0,7(n —1) < 0
~18,7+0,7n < 0
Tn < 187

n <262
7
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3HAUUT, ABAJAIIATE IIIECTOH UJIeH IPOrPEeCCUMr — IIOCIeTHUMI
OTPUIIATEJILHLIN UJeH IIPOTPEecCUU, a ABAAIATH CEeIbMON —
HEePBBIN IIOJOKUTEIbHBIN UJeH IIPOTPECCUH.

B »sroM MOMKHO y0OeguThCH, KCHOJIL3YS (OPMYJIY n-TO
yJIeHa.

Ay = —18+ 0,726 —1) = -18+0,7-25 = -18+17,5 = -0,5
a,, = —18+0,727 -1) = -18+0,7-26 = —18 +182 = 0,2

OrBerT: 26.

3amaunue 5. 3BecTHO, YTO B apudMETHUUECKON IIporpec-
cuu (a,) a, +a;, = —4, a, -a; = —16. Hadigure pasHOCTL H
TePBBIN YJIeH IPOTPECCUH.

Pemenue.
IIo yciioBuio m3BECTHO, UTO
a, +a;, = —4,
la, -ag = —16.
Yro0bl PEIIuTh CHUCTEMY YPaBHEHUI, BLIPA3UM KaKIbIA U3

YJeHOB mporpeccuu uepes a; u d. Vcmnoabsyem (GOpMyJay n-ro
4YleHa JJd a,, G, Q.

a, =a; +d
a;, =a; +4d
a, = a; +5d

IloacraBuM B cucremy:
a, +a, +4d = —4,
|(a, +d)-(a, +5d) = —16.
Pemmum cuctemMy MeTOOOM TOACTAHOBKM, AJS STOTO BBIpa-

3HM M3 IIePpBOIO YPaBHEHUHA i W IIOACTAaBMM BO BTOPO€ ypaB-
HeHue:

a, = —2-2d,
(—2—2d +d)(—2 — 2d + 5d) = —16.

Pemrum BTOpOe ypaBHEHME CHUCTEMBbI — KBaApaTHOE ypaB-
HeHMe OTHOCUTEJIbHO TepeMeHHOH d.
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(~2-d)(-2+3d) = 16
4+2d —6d —3d2 = —16
~3d% —4d +20 = 0
3d% +4d —20 = 0

1
Ero xopuHu: 2 un —3§.
Cucrema mMeeT ABa PEIeHUA:

[d =2 uin Id B _35,.

la, = —6 lal = 4§

Orser a, = —6,d = 2 a, :4%, d = —3%.

I'eomempuueckana npozpeccus

Saganue 6. Hailizure I1mecToii ujeH TeoMeTPUUYECKOI
nporpeccuu —2; 6; ...

1) 243 2) 336 3) 486 4) 546

Pemenue.

1-ii cnocob (¢ nomoubio Popmyavt n-20 wieHa )
IIo gopmysie n-ro ujeHa reomerpuueckoii mporpeccuu (7)

bg =b-q% 1 =b-q°.
by _ 6

Tak kKak b; = =2, a q = — =-3, TO
b, -2
by = —2- (—3)5 = 2.243 = 486. B orBere numem 3).

2-it cnoco0b (¢ nomouybio peKyppeHmuoil hpopmyist)
Taxk Kaxk 3HaMeHaTeJb IIPOTPeCCUU paBeH —3, TO

by, = 6-(—3) = —18,
b, = —18-(—3) = 54,
b, = 54-(—3) = —162,
by = —162-(—3) = 486.

OrBerT: 3.
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3agaumue 7. Mexxay unciaamu 2 u 32 BCTaBbTe TaKHE TPU
Yymrcaa, KOTOpble BMeCTe C JaHHBIMU UYHcJIaMu o0pasyioT Teo-
METPUUYECKYI0 IPOTPECCHUIO.

Pemenue.

W3 ycnosusa samanusa umeeMm b, = 2, b, = 32. Crenyer Haii-
TN b2, b3, b4.

ITo ¢opmyse n-oro umera b, = b, -q¢*, 1.e. 32 =2-¢* u
g* = 16. Ilna sHaMeHaTeJd IPOTPECCHU J[Be BO3MOKHOCTH:
1)qg =2 2)q = -2

B mepBoM ciayduae mMeeM T'eOMETPHUUECKYIO IIPOrpeccuio 2;
4; 8; 16; 32.

Bo BTopom: 2; —4; 8; —16; 32.
OrBerT: 2; 4; 8; 16; 32 uam 2; —4; 8; —16; 32.

PexyppentHasa ¢popmyaa

3amanue 8. 'eomerpuueckasa nporpeccus (b,) sagana yc-
JoBUAMU: b, = 4,bn+1 = b, -3. Haiizure naTelii dYJIeH IpoO-
rpeccuu.

Pemenue.

1-it cnoco6 (¢ nomou,bro peKyppeHmHoi Gopmy.ivt)
ITo pekyppeHTHOI (hopmyse MMeeM:

b, =b,-3=4-3=12,

by =0b,-3=12-3 = 36,

b, =b;-3=236-3 =108,

b, =b, -3 =108-3 = 324.

2-it cnoco0 (¢ nomow,bro PopMmyibl N-020 YaEHA )

Heo6xonumo waiitu b,. Tak Kak B reoMeTpu4ecKoi Ipo-

bn+1

rpeccuu ¢ = , T0 ¢ = 3. @opmMyJia n-0oro UjIeHa UMeeT BUJ

n

b, =4.3""1y b, = 4.35-1 = 4.81 = 324.
OrBerT: 324.
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XapakTepuctuueckoe CBOMCTBO

Samauue 9. B apupmermueckoit mporpeccuu (a,)
a;1=38, a;3=—128. Haiigure ceMbjecsaT BTOPOH UYJIeH 3TON
IIPOTPECCUU.

Pemenue.

Hna apudmeTnyecKoil NTPOTPECCUU XapPaKTePUCTUUECKOE
Ap_1+0ap 41

CBOWCTBO WMeeT BHI a, = R 1, moaTomy
a a
Agy = 9111973 [JoncraBuM M3BECTHBIE JAHHDIE.
38+ (—128
a72 = (7) = —45'
2

OrBeT: —45.

3amanue 10. B reomerpuueckoii nporpeccuu (b,) bg=411,
by1=413. Halizure 3HaMeHaTeJb U IEPBLIA YJIEH STOM IIporpec-
cuu.
Pemenue.
Tax Kak 3aJaHbl AEBATBIA MW ONWHHANIIATHIN UJEHBI IIPO-
rpeccuu, TO MOXKHO HAWTU [OecATHIA UJieH mporpeccuu. Boc-
s .2 .
[OJIb3YeMCsl XapaKTepUCTUYeCKUM cBoucTBOM: by =b, | b, ;.
p— .
bio = by -byy
2 _ q11 413 _ 424
bj, =4"-4° =4
_ 412 _ 412
1) b, =4 niu 2) b, = —4°=.

Torma sHaMeHaTeJb MPOrPECCUU PaBeH

13 b 13
Dg=-% 4 wm 2g=m-4t _ 4
b10 412 b _412
10
Banumiem (GOpMyJay n-TO UIeHA IJA JECATOr0 ujeHa IIPo-
rpeccun b, = b, -¢%, T.e.
1) 412 = b, 49 m b, = 412:4% = 4129 — 4% — 64;

2) 412 = b - (-4)" mb, = —412:(—4)° = 4129 — 43 — 64.

OTBeT: 3HAMEHaTeJIb IIporpeccuu paBeH 4 uaum (—4); mep-
BBII YJIeH Tporpeccum paBeH 64.
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CyMMa n mepBbIX YJICHOB
dagaunue 11. B apudmeruueckoit mporpeccuu (a,)
a, = 3n — 4. Halizure cyMMy HIECTHAAIIATH NEePBBIX UJIEHOB.
Pemenue.

Ha HaXOMKAEHUS CYMMBI 711 IIEPBBHIX UYJEHOB apudmeruue-

CKOH IIPOTPECCUU HCIIOJB3YIOT ABe GOPMYJEI S, = atan oo
2 d(n—1

S, = %(n) -n. Kakyio u3 HUX B JaHHOM cjaydae ymzobHee

IPUMEHATH?

ITo ycioBuio usBecTHa (popMyJia n-To UjeHa MCXOMHOH IIPO-
rpeccuu: a, = 3n — 4. MoKHO HaiiTu cpasdy ua,, ua,, 6es Ha-
xoxkaeHusa d. IlosTomy Bocmosb3yeMces mepBoii GOPMYJIOH.

S = 7“1‘;‘116 -16,

rre a; = 3-1-4=-1,aa,;, =3-16 -4 = 44.
Sy :%16:43'8:344.

OrBerT: 344.

3AZAHWSA 1719 CAMOCTOSATE/IbHOM PAGOTHI
Yacts 1

1. HaiiguTre meBATBINA WieH apu(pMeTHUeCKOi mporpeccumu 3; 7;

1) 33 2) 34 3) 35 4) 36

2. Halimure BoCbMO# uwieH apu@MeTUUYEeCKON IIPOTPeccuu
a, =5—05n.
OrBer:

3. B apu¢pwmeruueckoit mporpeccuu (a,) a, = —1, a, = —3.
Haiigure nBeHaAIaThIi YJEeH 5TOW IIPOTPECCUMU.

OrBer:

4. Kaxoe umc/i0o He ABJAETCA YJIEHOM apu@MeTHUYecKOil IIpo-
rpeccuu: 5; 8; 11; ...?

1) 53 2) 62 3) 82 4) 95
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5.

10.

11.

Haiigure 1mecToii ujeH TreoMeTPUYECKON mporpeccuu
128; 64; ...

1) 2 2) 4 3) 6 4) 8

Hatigure naTHIE YJEeH TeOMETPUUYECKON mporpeccuu
b, =2-3"1L

OrBerT:

HatiguTe deTBepThIA uWjieH apu(pMETUUECKOH HPOrpeccuu
(a,), ecmu ag +a, = 24.
1)9 2) 10 3) 15 4) 21

Haiigure cymMMy [OeBATH TEPBBIX UJIEHOB apudMeTHye-
ckoit mporpeccuu 4; 11; ..
1) 286 2) 288 3) 290 4) 292

Kaxnmoii mocienoBaresbHOCTU, 3aLaHHOU (GOPMYJIONH n-HO-
ro 4jeHa, IIOCTaBbTe B COOTBETCTBHE BePHOE YTBEpKIe-
HUeE.

A. a, = 3n? B. b, = 3n B.c, = 3"

1) mocyienoBaTEILHOCTE — apudMeTHnUecKas IPOTPeccusd;
2) mocJsie1oBaTeJIbHOCTL — T'eOMeTpUUYecKas IIPorpeccusd;
3) mocemoBaTeIbHOCTh HE SBJISETCS IIPOTPEeCcCUei.

Pakera 3a mepByio cekyuay mnposetenaa 300 m. 3a xamx-
IyI0 CJENYIOIIYI0 CeKyHIy pakera mpojerasa Ha 200 m
Oosbllie, yeM 3a mpeAbiayIinyo. Kakoe paccrosuue (B Ku-
JoMeTpax) IpoJeTeja pakKeTa 3a IIeCTyI0 CeKYHIY?

OrserT:

Paxera 3a mepByio cerkyumy mpoJaetesna 300 m. 3a KaKIyIo
CJIeNYIOIIYI0O CeKYHAY pakera mposetana Ha 200 m OoJbiie,
yeM 3a ImpeawiayInyo. Kakoe paccrosuue (B MeTpax) IIpoJe-
TeJa paKeTa 3a IIeCTb CEKYHI?

OTBerT:

12. IToesn 3a mepByio MuHyTy Ipoirea 200 M. 3a KayKIyiO cie-

OYIOIIYIO MUHYTY Ioes3n mpoxonuya Ha 100 m GosbIlie, yuem
3a mpeabiayinyo. Kaxkoe paccrosnme (B MeTpax) IIPOILIEJT
moesJ; 3a n-10 MUHYTY?

1) 100n + 200 3) 200n + 100

2) 100n + 100 4) 200n + 200
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

HaiiTu 1mecToil 4ujeH IIOCJIiefOBATeJIbHOCTH, 3aJaHHON pe-
KYpPeHTHBIM cmocobom by =1, by,=1, b,,1=b,_1 + b,
(n 2).

1) 5 2) 6 3) 7 4) 8

ITocanemoBarenbHOCTEh @, 3amaHa (opMyJsoit
a,=n?-2n—1.
Haiigure HOMep ujeHa MOCJaeLOBATEILHOCTH, PaBHOro 7.

OrsBerT: .

Yactp 2

Hawmuasl ctopon TtpeyroabHuka ABC o6pasyoor apudmern-
yeckyio mnporpeccuro (AB < AC < BC). Ilepumerp Tpe-
yroapHuKka ABC paBen 36 cm. Haiigure IIuHY CTOPOHBI
AC.

B apudmernueckoit mnporpeccum (a,) HU3BECTHO, UTO
a, =3, a; = 4. Haiigure cymMMy ceMu INepPBBIX YJIEHOB
TTPOTPECCUU.

B reomerpuueckoii mporpeccuu (b,) b; = 8, by = 24. Haii-
nure bs.

B apudmermueckoit mporpeccum (a,) W3BECTHO, UTO

a,, =4, a;, = 16. Haiinure TpuHAAIATHIA YJIeH IpOrpec-
cuu.

CKOJBKO OTPUIATEJbHBIX UJIEHOB COMEPKUT apudMeTuie-
ckas mporpeccud (a,): —16; —156...7

Hama apudmernmueckada nporpeccusa: 3,3; 2,9 ... CKoabKO
TIOJIOYKUTEJLHBIX UJEHOB OHA COHEPIKUT?

Haiitu 1miecToii uysieH apu@mMeTHUECKON IIPOTPECCUU: d;;
as; 9,4; a,; 116 ...

Mexnay umcaamu 3 u 48 BCcTaBbTe TaKue TPHU UHCJIA, KO-
TOpPbIe BMECTE C HAaHHBIMU YHCJIaMU 00pasyioT apupmMeTu-
YeCKYIO IIporpeccuio. B oTBere 3amuinuTe HalJeHHbIE TPU
yuca.

B reomerpuueckoii mporpeccuu (b,) b;=511, bg=512,
HatiguTe mepBBIil UjJeH 3TOW IIPOTPECCUMU.
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Tema 8. TEKCTOBbBIE 3AAAYN YACTI 1

SAOAYN [1JI1 AKTUBHOIO OBYHEHWA
(C KOMMeHTapuVaMU, peLLeHVsIMM, oTBeTaMm)

3agauu (Ha cocTaBJIeHNE YPAaBHEHUI,
CUCTEeMbI YPaBHEHU, OTHOIIEHUA)

daganue 1. I3 42 moes3noB, OPUXOLAINNX Ha CTAHIUIO,
OTHOIIIEHIE MAaCCAKMPCKUX K CKOPBIM II0e3JaM COCTaBJISET
4 : 3. CKOJIBbKO CKOPBIX II0€3[0B IIPUXOAUT Ha CTAHIUIO.

Pemesnwue.

W3 Bcex moe3moB 4 4aCTH COCTABJSAIOT MACCAKUPCKIE I0e3-
Ia, a 3 wactu — cKopsle. Iloayuaem, uTo m3 7 yacTeill CKJa-
IBIBAETCS YKCJIO II0e30B, MPUXOAAINUX Ha craHmuoo. Ha on-

HY dYacTh mpuxoxutca 42 : 7 = 6 moesmoB. Tak KakK CKo-
peIx — 3 yacTu, To ux 3 X 6 = 18 moes3mos.

OrBerT: 18 moe3nos.

Samaunue 2. [/[Ba KapaHJallla ¥ TPU JACTUKA OBLIN KyIIJIe-
HBI 3a 45 pyOJseii, a Tpu KapaHzgallla U YeThbIpe JacTHUKa — 3a
65 py6ieii. CKOJIBKO CTOUT OAWH KapaHIall 1 OJWH JIACTUK ?

Pemenue.

1-ii cnoco6 — apupmemuuecKkuil.

2 Kapamgaiia m 3 JjacTuka croAT 45 pyd., mosTomy 6 Ka-
pangamieli m 9 JACTMKOB CTOAT B TPU pasa TOPOKe
45 x 3 = 135 py6.

Tax xax 3 xapaHgamia m 4 jJacTuka crodaT 65 pyo., To 6
KapaHzaineir u 8 jgacTukoB croAT 65 x 2 = 130 pyoO.

6 xapamgamieii u 9 jJacTukoB croaTr 135 pyo.
6 xapamgamieii u 8 jgacTukoB croaT 130 pyo.

1 nactuk crout 5 pyo.

ITosryuaem, uTO KapaHAAI CTOUT # = 15 py0., a BMme-

cre ouu croat 20 py6.Jieii.

2-it cnoco6 — aazebpauuecKkuil.

ITycts oguH KapaHpall CTOUT X PyOJeil, a OLWH JAaCTUK Y
pyOJeii, Torga coCTaBUM CHCTEMY YPaBHEHHH IO YCJOBUIO 3a-
Jaum:
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2x +3y = 45, (6x+9y =135, [y =5,
{Sx + 4y = 65; {6x + 8y = 130; {x = 15.
OxmH KapaHAIll M OZUH JIACTHUK CTOAT
x+y=15+ 5 = 20 (py6.)

OrBerT: 20 pyo.

3agaun HA MPOIEHTHI

IIpomeHTOM umMciIa HA3LIBAETCA €ro COTas YacTb, HAIIPHU-
Mep:

1% — »TO omHa coTasd udmcia,

1% ot umcaa 500 — sT0 UMCIO 5,

3% — 5TO TPU COTHIX UYMCJA,

3% ot umcaa 500 — sTo uymcsao 15.

OTciofa JIETKO MOJIYYalTCA COOTHOIIEHUS, KOTOPLIE II0JIe3-
HO IIOMHUTE:

50% wuwmcsa x — aro ero moJsioBuua (0,5 x);

25% wumena x — »To ero uerBepTh (0,25 x wiam ix);
20% uwmena x — aro ero nAras dacthb (0,2 x wmam %x);
75% uucma x — aro ero Tpu uverBepTu (0,75 x mam gx);
100% wuwmcaa x — dTO Bce umcyo (x).

Pemrenne i00bBIX 3aay HA MPOIEHTHI CBOAUTCSA K OCHOB-
HBIM TpeM IeMCTBUAM C IIPOIEHTAMU:

— HaXOoiKJIeHHe IIPOIEeHTOB OT YHucCJa

ITpumep. Haiitu 15% ot uncia 60.
0,15-60 = 9.
OrBeT: 9.

— HAXO0KIEeHHe YHCJa II0 ero IIPOoIeHTaM

ITpumep. HatiTu uucno, 12% rotoporo paBusl 30.

12% wuckomoro umcaa HaM u3BecTHHI — 3T0 30. Kakoe xe
aT0 umcso? Ito uuciao (x) npunumaem 3a 100% u maxogum
ero:

12% — 30
100% — x
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30-100
1280, _ 59199 _ 950,
100 12

OrsBerT: 250.

— HaAXO0KJIEeHHE IIPOIEHTHOI'0 OTHOIIEHUA YHuCeJ

IIpumep. CkonbKO Ipo1eHTOB cocTaBideT 120 ot 6007

120 100% = 20%.
600

OrseT: 20%.

Cpe/II/I 3amgad Ha IIPOIIEeHTHhI, IIpeadararmllnXcd Ha 9K3aMe-
He, MOXHO BBIEJINTh HECKOJIBKO THUIIOB.

3dagaunue 3. Cupoc Ha ToBap yBeamumicsa B 5 pas. Ha
CKOJIbKO IIPOI[EHTOB YBEJIUYMJICS CIPOC?

1) 500% 2) 100% 3) 200% 4) 400%

Pemenue.

IlepBoHauanbHBIM cmpoc Ha ToBap (a) cocrasasa 100%.
Copoc yBequuwmicsa u craa da. Ilpousoriio yBenmueHne Ha
4a. YBenuuenue coctasuso 400% .

OrBeT: 400%.

Samanue 4. O6bem ToBapoB yBesmuuiaca Ha 200%. Bo
CKOJIbKO Pa3 IPOM30IIJIO yBeJndeHue?

Pemenune.

IlepBoHavasbHBI 00beM TOBapoB (a) cocrasiasaa 100% . Oun
yBeJuumiIca U ctal a + 2a = 3a. IIpousonuio yBeJindyeHue B
TPH Pasa II0 CPABHEHUIO C IIEPBOHAYAIbHBIM 00'bEMOM.

OrTBeT: B TpHU pasa.

Samaunue 5. Kpaprunara cocraBiasana 2000 py6. Kakoit
craja KBapTijaTta mocje ee yBenmuenus Ha 20% ?

Pemenue.

2000 py6. cocrasasror 100%,
x py6. cocraBasger 120%.

Haiirem m3 mpomopmuu, KaKOW cTajia KBapTILJIaTa IIOCJe
yBesqmuenusd: x = (2000 - 120) : 100 = 2400.

OTrBeT: 2400 pyo.
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3daganmme 6. Marasun B nepsBwiii geHb upozanx 40%
MMeIOIXCs OBoImei. 3a BTopoil meHb o mpozaa 80% oBo-
e, IPOJAHHBIX B IEPBLIA AeHb. B TpeTuil meHbL — OCTaB-
muecs 28 Kr. CKOJIbBKO KHJIOTPaMMOB OBOIIeil ObLJIO B Marasu-
He TTePBOHAYAJIbHO?

Pemenne.

O6osnauum 3a x (Kr) — BeC MMEBIIUXCA B MarasmuHe OBO-
mieii. Torma B mepBbIil AeHb mMarasumu npomata 0,4:-x (Kr), a sa
BTopoi meub — 0,8:(0,4:x) Kr. 3Has, UYTO B TPETUH JeHb OBLIO
mpogano 28 KT 0BOIIeli, COCTaBJAsAeM ypaBHeHIe:

04-x+08-(04-x)+ 28 = «x,
0,28 x = 28,
x =100.
OrserT: 100 Kr.

Samganue 7. Ilena usgenusa cocrapiasiaa 1000 py6. u ObI-
Ja cum:kena cHavasia Ha 10%, a sarem eme Ha 20% . KakoBa
OKOHUAaTeJbHas IeHa ToBapa?

Pemenue.

ITomoGHble 3amauu, Ha HAI B3TJIAJL, yOOOHO peIlaTh C IIO-
MOIIBI0O TAKOW CXEeMBblI PACCYKICHUM:

-10% —-20%
/‘-‘S d
1000 p. ?
~-100 p, 180 p.
e gt oY
1000-100 = 900180 =
1000 =900 p. =1720p.

IlepBoe cHU)KeHMe IeHbI ToBapa Obl1o mHa 0,1:1000 =
= 100 py6. ITocse mepBOro CHUKEHUA IeHA TOBapa COCTaBWJA
1000 — 100 = 900 py6. Bropoe cuukeHMne IeHbl TOBapa ObIIO
Ha 0,2 - 900 =180 py6. ITocsie BTOPOTo CHMMKEHUS IleHA TOBapa
cocrasuaa 900 — 180 = 720 py6.

OTrsBerT: 720 pyoOieii.
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3amaunue 8. Ileny ToBapa mosbicuau Ha 25% , 3aTeM HO-
BYIO LleHy moBbicuiu eirle Ha 10% u, HaKOHeI, OCJie mepepac-
yeTa IMPOU3BEJU IOBBINIeHNE IeHbI emfe Ha 12% . Ha ckoabko
IIPOI[EHTOB IOBBLICUIN IIE€PBOHAUAIBHYIO IIEHY TOBapa?

Pemenne.

O06o3HaumM IepBOHAYAJIBHYIO IIeHY ToBapa 3a x (py0.), Toraa
TocJie IepPBOTO TOBBINIIEHUA IeHa ToBapa crajga — 1,25x. Bro-
poe moBuIIlIeHne IeHbl 0b110 Ha 0,1 - 1,25x. Ilocie Hero mena
ToBapa craima — 1,25x + 0,1 - 1,25x = 1,375x. TpeThbe 1OBHI-
mrenre meHbl Ha 12% IPOM3BOAUJIOCH OT I€HBI, IOJYYEHHOI
mocjie BTOPOTO IIOBBIIIEeHUsi, u coctaBuiao 0,12 - 1,375x =
= 0,165x. ITocje mocjenHero MOBLIIIIEHUS IIeHA TOBapa cOCTa-
Buya 1,375x + 0,165 x = 1,54x.

Cxema paccysKaeHUH Oblja CJaeqyIoIeii:

+25% +10% +12%
—A\ —A\ —A\

1,25x+ 1,375x+
+0,125x = +0,165x =
=1,375x =1,54x

+0,25% 70,125% *0,165%
—= = &

OCTaJIOCI: BBIACHUTD IIPOIE€HT IIOBBIIIIEHUA HepBOHa‘IaJILHOﬁ
nennl. [lena Oprma moBwimena Ha 1,54x — x = 0,54x py6.,
yTo cocraBisgeT 54% OT IepBOHAYAIBHON IeHBI.

OrserT: 54%.

x+0,25x =
=1,25x

Samaunue 9. COeperaresbHbII OAHK B KOHIE I'OJa HAUNC-
aser 3% K cyMMe, HaXOAuBIIelica Ha cuerTy. Ha cKoJIbKO pyo-
Jell yBeJUUUTCA IepBoHauaJbHBIN BKJad B 1000 pyb6Jeir ue-
pes 2 roma?

Pemenue.

dra 3aZjaua Ha TaK HAa3bIBAa€MbI€ <«CJIOMKHBIE IIPOLIEHTHI».
Tak roBopsAT, KOTZa B 3ajjaue UIEeT pedyb O MOITAITHOM M3MeHe-
HUU HEKOTOPOA BeJWUYMWHBLI. B JaHHOM ciiydyae pacCMOTPUM
IBa sTalma — Ha IIePBOM HAUMCJSIETCS IPOIeHT Ha CyMMY, Ha-
XOAMBIIIYIOCS HA CUETy IEePBBIN TOM, a Ha BTOPOM dTale Ipo-
UB3BOAUTCA HAUMCJEHUE MIPOIEHTOB HA CYMMY, ITOJYUUBIITYIOCS
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Iocje MepBOro asTama, T.e. Ha CYMMY C VKe HAUYNCJICHHBIMU
IIPOILIEHTAMH IIOCJIe IIePBOI'0 I'oja.

1000 py6. — mepBoHauajbHasg cyMMa BKJajga. HauwucieH-
HbIe TIPOIIEHTHI Iocjie mepsoro roga cocrasat 0,03 - 1000. Ilo
OKOHUAHUU IIEepPBOro rojga Ha cuery okaskercsa 1000 + 0,03 x
x 1000 = 1030. Ilo okOHYAHMH BTOPOTO TOJA IPOIEHTHI CO-
craar 0,03 - 1030 = 30,9. Takum oOpasom, IIocje ABYX JIET
cymma BKJaza coctasutr 1030 + 30,9 = 1060,9. IlepBona-
YyaJbHBIIA BKJAJL Obla yBeamueH Ha 60,9 pyo.

OTrBeT: 60,9 pydOieii.

3amganue 10. ITocae ncreueHus OAByX JieT cyMMa 0aHKOB-
CKOTO BKJIaJa, IIOJIOKEHHOTO o7 3% TONOBBIX, BBIPOCJA HAa
304,5 py6sasa. HaliguTe mepBOHAYAJBHYIO CYMMY BKJIAZA.

Pemenue.

IIycts A pyOseit — mepBOoHAUaJbHasA cyMMa BKJaza. Torma
yepes rojJ CymMMa BKJIaJa COCTaBUJIA

A+003A = A-(1+003) =1,03-Apys.

3a Bropoii rox mporenTsl coctaBuau 0,03 - (1,03 - A). Yepes
IBa ToJa cyMMa BKJiaZla CTaHET PaBHOM

1,03-A+0,03-(1,03-4) =1,03-1,03- A.
ITonyuaem ypaBHeHUe:
1,03-103- A = A + 3045,
0,0609 - A = 304,5,

A = 5000.
OrseT: 5000 pybJeii.

SANAHWA 1713 CAMOCTOATE/IbHOTO PELLIEHNSA

1. ITleny ToBapa moBbicuau Ha 100%, a 3aTeM CHUBUJIU Ha
50% . Kak uameHuUTCA 1eHa ToBapa?
1) He uaMeHUTCA
2) BospacteT B 2 pasa
3) Bo3pacTeT BIIOJIOBUHY
4) Bo3pacTeT B IOJTOPA pasa
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2.

9.

Ileny ToBapa moBwicuau Ha 50%, a 3aTeM CHUBUJIU Ha
50% . Kak muameHuTcA meHa ToBapa?

1) He u3MeHUTCA

2) cHU3UTCS Ha UYETBEPTh

3) Bo3pacTeT Ha TPEThb

4) cHU3UTCA HA TPETh

. Hexoropoe umncio ymenbimuau Ha 20% . Ha cKoabKO Ipo-

IIEHTOB HAMO0 YBEJIUUYUTH PE3YJbTAT, UTOOBI MOJYUYUTH IIEP-
BOHAYAJIbHOE YMCJIO?

1) ma 20% 3) ma 50%

2) Ha 25% 4) ma 120%

. Branaguuk mosmoskus B coepoamx 10 000 py6. m3 pacuera

1% romoBeix. Kakum OymeT ero BKJIag uepe3 ONUH TOx?
1) 10 001 3) 10 100

2) 10 010 4) 11 000

C6epbauk B KOHIle roga HauuciaseT 4% romoBBIX K CyMMe,
HaxXOsAIelcss Ha CUeTy B Havajie roga. Kakmm craHer
nmepBoHaYadbHBIN BKJam B 2500 p. uepe3 oxuu rox?

1) 2504 2) 2550 3) 2580 4) 2600

. Halizute mepumeTp HNPAMOYTOJBHOTO YYaCTKa ILJIOIIATBIO

192 M2, ogHA U3 CTOPOH KOTOPOTro GOJbIIIe APYroil Ha 4 M.
OrBer:

. Hafimure mnepuMerp IPAMOYTOJBHOTO YYaCTKa ILJIOIIAIbIO

252 M2, ogHA U3 CTOPOH KOTOPOro 0OJbIIe APYroi Ha 4 M.
OTrBer:

. Ha OOJHOM M TOM € PaCCTOdAHHNHM OT CTEH KOMHATHI IIPAMO-

YTOJIBLHON (POPMBI ILIOMAnbio 24 M2 HAXOAHUTCA KOBEP Pas-
mepamu 3 M X 2 M. KakoBo paccTrodHMe OT KOBpa J0 CTeH
KoMHAaThI? BbiOepuTe ypaBHeHHe, COOTBETCTBYIOIIIEE YCJIO-
BUIO 3aJauw.

CGeperatenbHBINT 0aHK B KOHIlE roma Haumciaser 2% K
cyMMe, HaxojuBIllelica Ha cueTy. Ha CKoOJbKO pyoOJiei
YBEJUUUTCA HepBoHAUYaJbHBIN BKJam B 5000 py06. uepes
3 roxga?

OrsBerT:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

COepbaHK B KOHIlE roga HauucasgeT 5% K cyMme, Haxo-
IUBIIIelicA Ha cueTy. Ha CKOJIBKO IIPOIIEHTOB YBEJIUYUTCS
nepBoHauaabHLBIA BKJag B 2000 py6. uepes 2 roma?

OrBerT: .

WUszgenune, mena xoroporo 500 py6., cHauaa IOLOPOIKATIO
Ha 10%, a satem emre Ha 20% . KakoBa oxkoHuaTeabHas
IeHa u3neaus?

ITeny Ha HeKOTOpPBIN ToBap cHauasa cHusuau Ha 30%, a
satreMm moBbicuau Ha 20% . Ha CKOJIBKO IPOIEHTOB M3Me-
HUJach IIepBOHauYaJabHAas IleHa ToBapa?

Ileny HexoTOpOro ToBapa cHmsmau Ha 15%, a morom ere
Ha 20% . Haiigure oOI[Mil IPOIEHT CHUYKEHUSA I[EHEI.

Haiigure mepBoHaUaJIbHYIO CYMMY BKJIama (B pyOJax), ec-
JIU IIOCJIe MCTeUeHUsI TpeX JeT OHa BhIpocJa Ha 765,1 pyo.
npu 2% TOTOBBIX.

B mepsBuiii feHb co ckjaaza Obwa0o ormyimeHo 20% wmmes-
muxcsa s1610K. Bo Bropoit e — 180% oT Toro KOJSMue-
cTBa sI0JI0K, KOTOpOoe OBLI0 OTIIYINEeHO B IIEePBBLIN [OEeHb.
B Tperuit nerr — ocraBinuecsa 88 Kr a010K. CKOIbKO Ku-
JIOTPAMMOB sI0JI0K OBLIO HAa CKJIaJe IepPBOHAYATIBLHO?

IIpu moBmimenuu IeHbI Omiera Ha 25% uncio 3puTesei
B KuHOTeaTpe yMmeHbInuaoch Ha 22% . Ha ckoabko mpo-
IIEHTOB M3MEHUJACh BBIPyUYKa TearTpa?

ITerna mepBoTO TOBapa moBhicuyack Ha 30% , a moToMm ere
Ha 5% . Ilena BTOpOro ToBapa moBbicuiach Ha 25%. Ilo-
cJle TOBBINIEHU IeHBl TOBAPOB cpaBHsanch. Haiigure, Ha
CKOJIBKO IIPOIEHTOB IIepBOHAUYAJNbHAA I[eHA OJHOTO TOBapa
0oJibllle IIE€PBOHAUYAJIBHON I€HBI APYroro ToBapa.

3aprmiaTa Oblja IOBBIIIIEHA ABAa pasa 3a OAWH I'Of Ha ONUH
M TOT Ke TIpOoIeHT. IIpu TakoM IIOBBIIIEHUU BMECTO
100 py6. Ba omuH [geHb paboumii crTajJ MTOJYyYaTh
125,44 py6. OnpenesnnTe, Ha CKOJBKO IPOIEHTOB ITOBBLICU-
Jlach 3apILiara.

B cronoBoit mpexnpuarus obemaior 400 uemoBex. [ua-
rpaMMa pacupeleieHUA IPOIaK 00eZeHHBIX OJII0f IIpes-
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W DN =

N

cTaBjieHa Ha pUCYHKe. KaKue yTBep:KIAeHUS OTHOCUTEIIb-
HO TIPOJaKu O0eIeHHBIX OJII0f BEPHBI?

TIponaxu o6emeHHBIX GITHO

[ ] Harurku
O Heceprbl
= Bytepbpons
B Canaru

B Cynu

. Cymbr BoiObupaior menee 80 uesioBex.
. Byrepbpoasr BeiOuparoT 6oJsiee 80 uesloBEK.

Cynbsl u JecepThl BHIOMPAIOT OAWHAKOBOE KOJMUYECTBO
JIIOIe.

. Yaie Bcero BBIOMPAIOT CAJIATHI.
. Hartutku ¢ mecepramu BeiOuMparoT 0ojaee 30% paboTHU-

KOB NIPEAIIPUATHUA.

20. B cromoBoit mpeampuatua obemaior 400 uesoBex. [ua-

rpamMma pacmpejeeHus MPoAak HAIUTKOB IIPeCcTaBJIeHA
Ha PHUCYHKe.

[lponaxka HaIMTKOB

[] Yaii
O Kode
[ ] Boxa

Kakue yTBep:KIeHUS OTHOCUTEJBHO NPOJAKU HAIUTKOB
HEeBePHBI?

Coxku BeIOMpaioT MeHee 120 UesloBeK.

Kode BroiOupatoT 6osiee 100 uesoBek.

Boay u cokm BuIOHMparT 0oJibIlle, YeM Kode.

Yaire Bcero BbIOMPAIOT 4Yaii.

Kode, Bogy u coxu BeiOupaioT meHee 200 pabOTHUKOB
MIPeIIPUSITHS.
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21. TloceraeMoCTh HAYAJBHON IIKOJIBI B pasHble NHU HeAeJ
peJcTaBiieHa Ha AuarpaMMe. YKasKUTe BepHbIe YTBEp-
JKIOEeHUs, ecJUd B HavaJbHOU ImiKoJie oOyuaercsa 500 yua-
IIUXCA.

100%

80% - ........ S ........ . ........
60% i ceneese Q... ...
40% — [ ... ... .. ..

20% —--- T S

0% I
[Tu

Br | Cp Dur T o

1. Boawmie 90% yualmmuxcsi IPHUCYTCTBOBAJIO Ha YPOKax
TPU AHSA B HeIEJIO.

2. Boasbire 80% yualuxcs MPUCYTCTBOBAJIO Ha YPOKax ue-
ThIpE AHS B HEIeJII0

3. MeHbIlle Bcero ydJalmuxcs Ha yPOKax B YeTBepr.

4. B nmaraumy npucyrcrBoBajio 400 uesioBek.

5. B noHemesbHUK OoTcyTCTBOBao MeHee 50 ueloBeK.
Tema 9. TEKCTOBbIE 3A0AYN HACTU 2

3amauyM Ha «ABUKEHUE»

TEOPETVIHECKWE CBELEHWA

HelicTBue OBMIKEeHUS XapaKTepU3yeTcsa TpeMsa KOMIIOHEH-
TaMU: MPOUAEHHBIN IyTh, CKOPOCTh U BpeMsA. VIBBECTHO COOT-
HOIIIEHWE MEKJy HUMMU:

ITymb = ckopocmb X 8pems

3amganue l. CKopocTh BeJloOCUIIEIUCTA OT IOCEJIKA IO CTAH-
muu O6bL1a Ha 1 KM/4 GoJibIlle, YeM Ha oOpaTHoOM myTu. Ha 006-
paTHBIN MyTh OH 3aTpaTUJ Ha 2 MUHYTHI Oosibiie. Paccroanme
MeKIy myHKTaMu (¢ KM. Haligure mepBOHAYaJIbHYIO CKOPOCTH
BeJIOCHUIIeUCTA.

Pemenue.
IIycts x (KM/4Y) — CKOPOCTBH BEJIOCHUIIEIVICTA.
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Ecam x KM/4 — CKOpPOCTb BEJOCHUIIENHCTA OT IIOCEJKAa [0
craHuu, 7o (x — 1) KM/4 — CKOPOCTH BeJIOCHIIeAUCTa Ha 00-
patHOM IIyTuU. Bpemsa BejocuIleAMCTa OT IIOCEJKAa M0 CTAHIIUU

7 7
—, a BpeMs O0OpaTHOI'O ABUKEHUS .
x x—1

Tak Kaxk BpemMsa OOpaTHOTO ABMIKEHUS HA 2 MUHYTHI (T.e.

1
Ha — u) Oojbllle, COCTABUM U DpeIIUM ypaBHeEHUeE:
30

7 7 1

x—1 «x 30
OrBerT: 15 KM/4 — CKOPOCTH BeJIOCUIIELVICTA.

3agaunue 2. Karep mporrres 16 KM 10 TeUeHUIO PEKU U 7 KM
o0paTHO, 3aTpaTUB Ha Bechb IIyTh 45 MuH. CKOPOCTh TEUEHUS PeKU
paBHa 2 KM/u. Halinure cOOCTBEHHYIO CKOPOCThH KaTepa.

Pemenue.

IIyctes x (kM/4u) — cobOcTBeHHas CKOPOCTH KaTepa.

CkopocTh Karepa mo TeueHuio (x + 2) KM/4, a IPOTUB Te-
ueHusa (x — 2) kKM/4. Bpemsa ABUIKeHUS KaTepa IO TEUEHUIO

, a4 IMPOTUB TEUYECHUS .
x + 2 x—2

7
x+2 x-—2

Ha Becws myTh KaTep moTpaTuia , mwiau 45 MuH.

IlepeBenem 45 MuH B yackl: 45 MUH = 2 ().

6 7 _3

x+2 x—2 4
OTBeT: coOcTBeHHasI CKOPOCTh KaTtepa — 30 xkm/d.

Pemum ypaBHeHUE

3agauu «HA padoTy»

TEOPETHECKWE CBELEHUA

PaboTy xapaxkTepusyeT Tpu KOMIIOHEHTA HEHCTBUA:

— BpemdA paboThl;

— 00beM paboThI;

— OPOMB3BOAUTENBHOCTE (KOJMYECTBO IIPOM3BEAeHHONH pabo-
Tl B €IUHUIIY BPEMEHH).

Cy1iecTByeT ciiefyiolilee COOTHOIIIeHNEe MEeKIY STUMH KOM-
IIOHEeHTaMM:

Ob6sem pabomuvl = 8pems pabombuL X nPoU3B00UMESbHOCMY.
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Sagaunue 3. [IBe KOmMpoOBAJbHbIE MAIIWHBLI MEUYATAIOT
pykonuck. Ecim Bcio pykommch OygeT IeuaTaTh IiepBas Ma-
muHa, To pabora OyJeT BHITOJHEHA Ha 4 MUHYTHI MO3Ke, YeM
JIBe MaIllMHBI, paborasd BMecTe. KEcyy meyaraTh BCIO PYKOIMCH
Oyzer BTOpas MAaIllMHA, TO OHA HaleuaTaeT Ha 25 MUHYT II03-
JKe, ueM o0e MaIllWHBI, paboras BMecTe. 3a CKOJbKO MUHYT
MOJKEeT HaleuaTaTh 3Ty PYKOIIMCH BTOpasA MallluHa?

Pemenue.

IIycTe BpemMsa ImeyaTw BCeli PYKONUCU TE€PBOM MAaITMHONW —
x (muH), a BrOopoii — y (MuHu). Torma Bpems o0Ieil pabOTHI
IBYX MAIlIMH MOYKHO HAWTH AByMA criocobamu: x — 4 u y — 25.

ITosromy mosryumm mepBoe ypaBHeHme: x — 4 = y — 25.
IIpumem 3a egmHUITY PaboOTy MO HeUYaTH BCEH PYKOIMCH.

. 1
IIponsBoAUTEILHOCTD TIEPBOM MAIWHBI — —, IIPOU3BOJAU-
x

. 1
TEeJIBHOCTH BTOPOM MAIIIMHBI — —, 0611_[&5[ X IIPOM3BOAUTEb-
y

HOCTb — {1—1-1. 3Hasa ux o0miee BpeMsa paboTbl (x — 4),
x Yy

1 1
MOXKHO COCTaBUTh BTOPOE ypaBHeHUE |— + —J (X — 4) =1.
x oy
x—4 =y— 25,

Pemas cucremy |{l N 1 o) —1
x

pad MaIlInmHa MOJKEeT HalledaTaTh PYKOIHCH 3a 35 MUHYT.

, IIOJIYyYUM, YTO BTO-

OTBeT: Bropasd MalllMHA MOJKET HaledaTaTh PYKOIIKCH 3a
35 MuHYT.

3a,uaqn Ha «KOHIIEHTpPAIn», HA «CMeCH U CIIJIaBbI»

TEOPUTNYECKWE CBEOEHNA

B raxkux 3amauax 4YacTO BCTPEUAIOTCA IOHATHUSA <«IIPOIEHT-
HOe cofepiKaHue» WJIN «KOHIleHTpanus». Hampumep, ecau B
3asaue uger peub o 9% -HOM pacTBOpe yKCyca, TO MOKHO IIO-
HATH, YTO B 9TOM pacTBope 9% UYMCTOrO YKCyca, a OCTaJIbHBIE
91% mnpuxoguTcAa HA BOAY, C KOTOPOH CMEIIMBAJICA YUCTBIN
ykcyc. Takike MoKHO ckKasaTh, uTo 0,09 wacTu cocraBisieT B
9TOM PaCTBOPE YMCTHIA yKcyc, a 0,91 uwactm mpuxomuTcsa HaA
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Boay. IloHATHO, YTO 00bEM BCErO PACTBOpPA IPUHUMAETCS 3a
100% (muam sa 1).

B sagauax aTOro THIa OOBIYHO MPUCYTCTBYIOT TPU BEJINUM-
HBbI, COOTHOIIIEHWE MeXKIy KOTOPBIMHU II03BOJISIET COCTaBJIATH
ypaBHEHUE:

— KOHIleHTpamus (J0JsI YMCTOTO BeIlleCTBA B CMECH);

— KOJIMUEeCTBO UMCTOI'O0 BeIlecTBa B cMecu (MM CILIaBe);
— Macca cMmecu (cIraBa).

CooTHoIlleHNE MEKIYy dTUMU BeJIUYMHAMU CJIEeAYIOIIee:

Macca cmecu X KOHUEHMPAUUsL = KOJLUYLECME0 YUCMO20
seuecmaa.

3agaunue 4. CKOJIbKO JUTPOB BOALI HAA0 O00ABUTHL K
20 J1 TATUIPOIEHTHOTO PACTBOPA COJIM, UTOOBI MOJYUYUTH Ue-
THIPEXTIPOIEHTHBIA PACTBOP?

Pemenne.

CoJib COmepKUTCA B KaskaoM u3 pacTsopos. B 20 a1 5% -moro
pactBopa coau comepsxurca 20 X 0,05 =1 (ex.) conu. Ee Konu-
YecTBO He MeHsdeTcdA. JloauBaeTcd TOJIBKO Bofa. ¥Y3HaeM, KaKo-
BO ee KOJIMUeCTBO.

Ob6osnauuM X (JI) — KOJMUYECTBO A00aBJIEHHON BOAbl. U3
YCJIOBUS 3aMauM IIoJydaeMm, dTo 4% -Hyi KOHIIEHTPAI[UI0 pac-

= 0,04. Pemenuem

TBOpPA XapaKTepu3yeT ypaBHEHUE o
+x

ypaBHEHUs ABJSIETCI X = b.

OrBerT: 5.

3aganue 5. Mmenrcsa gBa KyCcKa CIIaBa MeIU U IIUHKA C
IIPOIEHTHBIM cogepskanuemM menu 42% u 65% coorBercTBeH-
HO. B KaKOM OTHOIIEHWM HYYXHO B3SATH 9TH CILJIABBLI, UTOOI,
TeperaBuB, MOJYUYUTDH CILIaB, comep:kainuii 50% wmemu?

Pemenue.

M300pasuM cxeMaTUUYECKH yCIOBUE 3aMaUmn:

KOHIEHTPAIIUA KOHIeHTPANA KOHIIEHTPALNA

0,42 0,65 0,5
’

Macca cmiaBa x |+ | Macca cmiasa y ,| Macca criasa

x+y
KOJIMYECTBO Meau
KOJIMYECTBO Meau 065 OO
9’
0.42x menu 0,5(x+y)
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KoauuecTBo Meau B KaKIOM CILIaBe HANJEHO C IIOMOIIIBIO
COOTHOIIIEHIUS MEXIy BeaumurHamu. MoiKeM COCTaBUTHL ypaB-
menme: 0,42 x + 0,65 y = 0,5(x+y).

B sToM ypaBHeHUU ABe HEM3BECTHLIX, & B 3ajade Tpedyer-

o X
cd HaAWTM uUX OTHoIneHue —. Permasa YpaBHE€HUEe, II0JIYyUYUM
Y

42x + 65y = 50(x + y), 15y = 8x, x:y = 5:2.

OTBeT: HY?KHO B3ATH IEePBLIA M BTOPOI CIIJIABBI B OTHOIIIE-
HUU b5 K 2.

SALOAYN )11 CAMOCTOSATE/IbHOIO PELLIEHNA

1. CkopocTh Temyioxoja II0 TeUeHUIO peKu paBHa 45,2 KM/4,
a IPOTUB TeueHus peKu paBHa 36,2 xm/u. Haiigure cko-
POCTH TeUeHUS PEKU U COOCTBEHHYIO CKOPOCTH TEILIOXOJA.

2. CKOpOCTHL MOTOPHOI JIOAKYW IO TEeUeHWIO PeKu paBHa 25,6
KM/4, a IPOTUB TeueHUs peKku paBHa 16,2 xm/u. Haiigu-
Te CKOPOCTh TE€UEeHUS PEKU U COOCTBEHHYIO CKOPOCTH MO-
TOPHOU JIOAKU.

3. Or mByx mpucTaHeil, pacCTOAHINE MeKAy KOTOPHIMU PaBHO
9,6 KM, OJHOBPEMEHHO HABCTPEUY APYI APYrYy OTIPaBU-
auch aBe JoaKku. CKOPOCTh KasKAON M3 HUX B CTOSUYEH BO-
ne paBHa 3,2 KM/4. CKOpPOCTh TeueHUS PeKU pPaBHA
2,7 xm/4. Yepes Kakoe Bpemsa Joaku BcTperarca? OTser
manTe B MUHYTax.

4. MoropHad J0IKa, COOCTBEHHAs CKOPOCTHL KOTOPOIi paBHA
18 KM/4, 3a 5 YacoB ABUIKEHUS IIPOTUB TEUEHUS PEKU
IIPOXOAUT TAKOM e IIyTh, KAk 3a 4 yaca ABUXKEHUS II0
TeueHUI0 peKu. KakKoe paccTosHHe IIPOIJILIBET 3a UeT-
BEepTh uaca OpollleHHass B 9Ty peky cnuuka? OTBeT yKa-
JKHUTEe B MeTpax.

5. Jloaxa miablia 3 U IO TeUeHWIO U 4 U IPOTUB TeUeHUs. 3a
9T0 BpeMsa oHa mporraa 108 kM. CKOpocTh JIOAKU IIPOTUB
TeyeHusA cocrtasiager 60 % CKOPOCTH JOAKHU II0 TEUEHUIO.
HaiiTu ckopocTh TeueHUS PEKMU.

6. 3a 2 uaca rpysoBuk mpoes:xkaeT Ha 20 KM 0oJibllle, UYeM
JIETKOBOIT aBTOMOOUJIb 3a 1 wac. CKOpPOCTh JIETKOBOTO aB-
ToMmo0OuasA B 1,5 pasa 0oJibllle CKOpocTH rpy3oBuka. Ompe-
IeJINTe CKOPOCTH KasKAoTO.
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7.

10

11.

12.

13.

IIBa MOTOIMKJIMCTA OTIIPABJIAIOTCA HABCTPEUy APYT APYTY
OJHOBPEMEHHO M3 [BYX IIYHKTOB, PACCTOSHHE MEXKIY KO-
TopeiMu paBuHO 200 KM, um BcTpeuarorcsa uepes 4 u. Ompe-
IeJNTe CKOPOCTDh KayKIOTO BEJOCUIIEIUNCTa, €CAU CKOPOCTH
y omHoro m3 HuX Ha 10 KM/u GoJibllle, UeM y OPYTroro.

[Ba TypucTa OTIPaBJAITCA HABCTPEUy APYT APYTY OTHO-
BPEMEHHO U3 JBYX MYHKTOB, PACCTOSHNE MEXKAY KOTOPHI-
Mu paBHO 44 KM, m BcTpeuamTcs uepe3 4 u. Ompenenure
CKOPOCTb KaiKJOr0 IeIIexo/a, eCau CKOPOCTh Y OJHOI0 U3
HUX oHa Ha 1 KM/4 GoJibllle, YeM y JIPYroro.

Ecnu Besocunenuct O6ymeT exaTh CO CKOPOCThIO 12 KM/,
TO OH omo3zaeT Ha 1 uac. Ecau Ke oH OymeT exarhb CO
cKopocThbio 18 KM/4, TO OH IpueneT Ha 1 U pambIIe.
C KaKoli CKOPOCTBIO OH OOJI)KE€H eXaTb, UTOOBLI IIpuexaTh
BOBpeMs?

Ecau typuct Oymer MATU CO CKOPOCTHIO 3 KM/Y, TO OH
omo3gaerT Ha 2 uvaca. Hciu Ke OH OyAeT HUATH CO CKOPO-
CThIO 5 KM/4, TO OH mpuzer Ha 2 u panbine. C KakKoi
CKOPOCTBIO OH JOJI’K€H UATH, YTOOBI IPUOBITH BOBpeMs?

W3 ropogoB B u A, paccrosgHme MeXAy KOTOPBIMU PAaBHO
90 KM, BbIeXaJu OJHOBPEMEHHO HABCTPeUy IAPYTr IPYry
IBa BEJOCHUIIEAUCTA, CKOPOCTh OJHOTO 13 HUX ObLIa Ha
3 KM/4 GoJIbIlle CKOPOCTH Apyroro. Yepea 3 uaca BeJOCHU-
MeanCThl OKA3aJuch Ha pPacCTOAHUU 9 KM APYr OT Apyra.
C Kakoll CKOPOCTBhIO eXaJs KayKIbIi BEJOCHUIIELVCT?

W3 ropomos C u A, paccrosgnme MeKIy KOTOPBIMH PaBHO
320 KM, BbIeXaJii OJHOBPEMEHHO HABCTpeUy IPYTr APYTry
IBa MOTOIIMKJINCTA, CKOPOCTHL OJHOTO W3 HHUX ObLIa Ha
5 KM/4 OoJbllle cKopocTu Apyroro. Uepe3 4 waca MOTO-
MUKJIUCTHI OKa3aJinch Ha paccrogaauu 20 KM APYyT OT Apy-
ra. C Kako# CKOPOCTBIO eXaJ KaKIbIi MOTOI[UKJIUCT?

YToOBI BBIIOJHUTL 3aJaHNUe B CPOK, pPabouuMil IOJIMKeH
ObIJI M3TrOTAaBJIMBATL ekemHeBHO mo 10 meraseii. Ycosep-
IIIEHCTBOBAB CTAHOK, OH YBEJUUYNJ €KeIHEeBHYIO BLIPaboT-
Ky Ha 30% u moTOMY BBIMOJHUJ 3aJaHuWe HA 3 AHA PaHb-
mie cpoka. CKOJIBKO Bcero merajeli JOJIKeH ObLI M3TOTO-
BUTh pPaboumii?
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14.

15.

16.

17.

18.

19.

20.

YTo0bI BBIIOJHUTEL 3aJaHIEe B CPOK, TOKAPh JOJMKEH OBLI
M3TOTABJMUBATL eXKeaHeBHO 1o 50 meraseil. Y COBepIIEHCT-
BOBAB CTAHOK, OH YBEJMUYMJ €KEeJHEeBHYIO BBIPAOOTKY HAa
10% wu moTroMy BBINOJHWJI 3amanue Ha 1 AeHL paHbIIe
cpoka. CKOJIBKO BCEro meTajieil NOJMKeH ObLJI H3IOTOBUTh
paboumnii?

Yro0Obl BBLINOJHUTH 3aJaHKe B CPOK, paboumii TOJIIKEH
OBLT M3TOTaBJMUBATH e)kemmeBHO mo 20 meraseii. Ycosep-
IIIEHCTBOBAB CTAHOK, OH YBEJIWUYMNJ €XXeJHEeBHYIO BhIPAabOT-
Ky Ha 40% wu moTOMYy BBITIOJIHUJ 3aJlaHVe Ha 2 MHA PaHb-
me cpoka. CKOJBKO Bcero aeraJieil mOJI»KeH OBIJI M3I0TO-
BUTh paboumii?

K 40% -HOMY pacTBOpPY COJIAHOM KHUCJOTHI mobaBuam 50 r
YMCTON KMCJIOTHI, IIOCJE Yero KOHIIEHTPAIIWS pacTBOpa
craysa paBHoil 60% . Haligure mepBoHauYaJ bHBIN Bec pac-
TBOpA.

Kakoe KosmuyecTBO BOABI HYMKHO m00aBUTH B 1 JHUTD
9% -HOro pacTBOpa YKCyCa, 4YTOObI IOJYYUTH 3% -HbIA
pactBop?

CnaBuiiv OBa CIAUTKA, COAEPIKAHUE IMHKA B KOTOPBIX
6b110 64% wm 84% coorBercTBenHo. Ilomyuumicda cmias,
comep:karuit 76% muaka. Ero Bec 50 r. CKOJIBbKO Becu.
KayKIbIl U3 CILJIABJIEHHBIX CIUTKOB?

NmeroTcs ABa KyCcKa CILJIaBa MeIM W IIMHKA C IPOIEHT-
HBIM comepskanuneMm menau 30% um 55% cooTBeTcTBEHHO.
B KaKoM OTHOIIEHHM HYYKHO B3ATh STHU CILJIABBI, UTO-
ObI, TIepemnJaBUB, MOJYUYUTh CIJaB, comep:kamuini 40%
menu?

Kaxoe xoamyecTBO BOALI HaLo n00aBuTh K 2 j 18% -HOro
pactBopa coJir, 4TOObI ImoayuuTh 16% -HbII pacTBOp?

Tema 10. JIEMEHTbl TEOPUWN BEPOATHOCTEN

TEOPETNHECKWE CBELAEHUA

Bc'rpeanCL C Pa3/IMYHBIMMU CJIy‘IafIHBIMI/I CO6BITI/IHMI/I, MBI
JacToO JaeM OIEHKY CTeIIeHM MX OTOCTOBEPHOCTH. ,D;OJ'IIO yciexa



Tema 10. 2NIEMEHTbI TEOPWY BEPOATHOCTEN 159

TOr'0 MJIM WHOTO COOBITUA A MaTeMaTUKU BBIPAKAIOT YKUCJIOM
Y Ha3bIBAIOT BEPOATHOCTBHIO 3TOTO coObITuA P(A). aa BBIUUC-
JIEHUSI BEPOATHOCTUA COOBITHS, KOTOPOE MOYKET B3aKOHUUTHCH
KOHEUYHBIM UYHCJIOM PABHOBO3MOMKHBIX JJIEMEHTAPHBIX HKCXO-
OB, MOJKHO BOCIIOJIb30BATHCS KJACCUUECKUM OIpeeieHrueM
BEPOATHOCTH:

Pa) =",
n
rae m — YHCJIO dJEeMEeHTaPHBIX MCXOHOB, IIPU KOTOPBIX COOBI-
Te A IPOUCXOAUT, N — UNCJO0 BCEX PABHOBO3MOJKHBIX dJe-
MEHTapHbBIX HCXOIOB.

Hanpumep, /s BeIUKMCIEHNUS BEPOATHOCTU HACTYIIJIEHUS
COOBITUSA «BBIIAJIO ABA OYKa» IPU OAHOM OPOCAHUU HUIPAJb-
HOII KOCTHU, HAMWJAeM YHCJIO BCeX PABHOBO3MOMKHBIX DJIEMEH-
TAPHBIX MCXOJO0B OpPOCAHUSA UIPaAJbHON KOCTH — UX IIECTh;
M3 HUX UYHCJIO0 HCXOJ0B, OJATONPUATCTBYOIMX HACTYILJIe-
HUIO COOBITHS «BBIIIAJIO ABA OUYKA» — TOJBKO OofHO. McHoib-
3yd ompenesieHHe II0JydYaeM, UYTO BEPOATHOCTL COOBITHUSI
«BBINIAJIO JBA OUKA» IIPU OJHOM OPOCAHUHU UTPaAJbHON KOCTHU

paBHa 1
6

SALNAHWA 153 AKTUBHOIO OBYYEHVIA
(C KOMMeHTapVaMU, peLLeHVIMM, OTBeTaMm)

3damanue 1. Haiigure BepoATHOCTH TOr0, YTO IIPU OJHOM
OpocaHMM WrPaJbHOM KOCTM BBIIIAJeT UYMCJIO0 OYKOB, Kpar-
HOE 3.

Pemenue.

B pesynbraTe omHOrOo OpocaHMA UIPAJBHOU KOCTU MOJKET
HACTYIUTh OJHUM K3 IIeCTH PABHOBO3MOYKHBIX 3JI€MEHTAPHBIX
MCXOMOB: BBIIIAJO «OJSHO OUKO», «JIBa OYKa», «TPU OUKAa»,
«YeThIpe OUYKa», «IIATb OUYKOB», «IIECTh OUKOB».

IIpu sTom umcia, KpaTHbIe 3, BBIIAJAIOT B 08YX CAYUAAX:
BBIITAJIO «TPU OUKA» U BBIIAJIO «IIECThH OYKOB».
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ITosToMy BepOSTHOCTH TOTO, UTO HPU OJHOM OpOCAHUU WT-

. 2
PAJIbHOII KOCTM BBINALET YMCJIO0 OYKOB, KpaTHoe 3, paBHA —,
6

OrBerT: l
3

Samanue 2. Manplill, He YMEIOIIUHA YUTATh, UTPAET C TPE-
MsA KapTouKaMU paspesHoil a3dyKu «U», «M», «p». Hamgure
BEPOATHOCTH TOTO, UTO, UCIIOJb3Ys BCE KAPTOUKU, OH BBLIOKUT
CJIOBO «MUDP» ?

Pemenue.

IlopcunTaeM, CKOJIBKO BCEX DPABHOBO3MOKHBIX dJeMeHTap-
HBIX HCXOJ0B, He 00s83aTEJBHO OCMBICJIEHHBIX, MOYKET IIOJY-
UUTHCA: «UMP», «HUPM», «MUDP», «MPU», «PUM», «PMU», T.e.
II1eCTh PABHOBO3MOXKHBIX UCX0A0B. TOJIBKO B OZHOM U3 HUX II0-
JIYYUTCH CJIOBO «MUP», II09TOMY BEPOATHOCTD BBIJIOKUTH CJIOBO

1
«Mup» paBHa —. Kcratu, BepOATHOCTD BBLIIOXKUTE CJIOBO « DM »
6
1
TOKe paBHA —.

OrBer:

S| =

3dagaunue 3. B amuke gexxar 10 ofMHAKOBLIX Ha OIYIIb
IapoB: 2 — 3eJIeHbIX, 3 — KpAacHbIX, b — cuHuUX. M3 amuka
BBIHYJIM Haygady oauH Iap. Haiigure BepOATHOCTH TOTO, UTO
BBIHYTBIN m1ap: 1) 3eseHbIil; 2) He 3e€JIeHbBIN.

Pemenue.

1) IIycts coObITHE A COCTOUT B TOM, YTO BBIHYTBINA IITap —
3ejeHbI. YMCI0 BCeX PABHOBO3MOMKHBIX 3JIEMEHTAPHBIX HCXO-
IoB omnbITa paBHO 10. Yncsio seMeHTapHBIX MCXOAO0B, IIPU KO-

TOPBIX COOBITHE A IIPOUCXOAUT, PaBHO ABYM. Ilosnyuaem, uTo

" 2
BEPOATHOCTDL B3ATH 3eJIeHbIN Itap paBHa P(A) = 10 = 0,2.
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2) IlycTh cobbITHE A COCTOUT B TOM, UTO BBIHYTBHIN IIap —

He 3eJIeHBbIN, T.e. OH WMJU KpacHBbIM ujau cuHuii. Yumciao Bcex

PaABHOBO3MOMHBIX 9JIEMEHTaApHBIX MCXOJO0B OIIBITA PaBHO 10.

Yucso Bcex HMCXOMOB, OJIATONMPUATCTBYIONINX HACTYIJIEHUIO

coObITHA A, paBHO 8 (TPpU KPACHBIX WJIW NATH cuHUX). Ilomay-

YaeM, YTO BEPOATHOCTH B3ATH HEe B3eJeHBbIH IITap paBHA
8

P(A) = — =0,8.
10

OrserT: 1) 0,2; 2) 0,8.

SALAHNA ]I CAMOCTOATE/IbHOIO PELLIEHVA

Yacts 1

Haiinure BepoATHOCTH TOT'O, UTO IIPU OJHOM OPOCAHUU WUT-
PaJIbHOM KOCTM BBIIIQJIET YWCJIO OYKOB, KpaTHOe 2.

Mausl, He YMEIOMIUHA YUTATh, UT'PAeT ¢ TPpeMs KapTouKaMu
paspesHoi a30yKM «0», «C», «K». HalijuTe BepOATHOCTE TO-
ro, 4TO, WCIIOJb3yd BCe KapPTOUKU, OH BBLIOMKUT CJIOBO
«COK»?

MauJsln, He yMEIIUA YuTaTh, UTPAeT ¢ TPeMsA KapTouKa-
MU paspes3Hoil as30yKm «O0», «K», «K». Halizure Beposr-
HOCTHb TOTO, YTO, WCIIOJb3Yysd BCE KAPTOYKW, OH BBLJIOYKUT
CJIOBO «KOK»?

Maunpimni, He yMEOIIUHA YNTATh, UI'PAeT C YEThIPhbMSA Kap-
TOYKAMU Pa3pe3HOU a30yKu «a», «M», «M», «a». Hangure
BE€POSTHOCTHb TOT'O, UTO, MCIIOJb3ysd BCE KAPTOUKMU, OH BBI-
JOKUT CJIOBO «Mama» ?

MaugpImn, He yMeIOIIUi YUTATh, UTPAeT C YEeTLIPhbMA Kap-
TOYKAMU pas3spesHOll asOyKU «T», «C», «0», «J». Halimure
BE€POSTHOCTh TOTO, UTO, MCIIOJb3ysd BCE KapTOUKU, OH BBI-
JIOJKUT CJIOBO «CTOJI»?

B amuke me:xar 10 ofuHAKOBBIX Ha OINYIb IIapoB: 1 — 3e-
JIeHBINI, 3 — KpacHbIX, 6 — cumHuUX. V3 AmmKa BBIHYJIU
Haymauy oAuwH Imap. HaigmTe BEepPOATHOCTH TOTO, YTO BBI-
HYTBHII Imap: 1) KpacHBIN; 2) He KPaCHBIH.
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7. B amuke jexar 20 ogMHAKOBBIX Ha OINYIb IIapoB: 12 —
3eJIeHBIX, 3 — KPacCHBIX, b — CHUHUX. V3 AMUKA BBIHYJIU
Haymady oauH Imiap. HaliquTe BepOATHOCTH TOTO, UTO BBI-
HYTBII Imap: 1) cuHuii; 2) He CUHUIA.

8. B amuke gexar 20 oguHAKOBBIX Ha OIYyIb IMapoB: 12 —
3eJIeHBIX, 3 — KPaCHBIX, b — cuHUX. V3 AIUKa BBIHYJIHU
Haygauy onuH I1map. Haiigure BEepPOATHOCTH TOTO, YTO BBI-
HYTBHIA map KPAaCcHBIN WMJIU CUHUIN?

9. B Gapabane Jie;kaT OqUHAKOBBIE HA OIIYNb IIapPhl JIOTEPEU C
Homepamu oT 1 mo 36. KakoBa BeposSTHOCTH TOT'O, UTO HO-
Mep BBIHYTOTO HayJady Irapa geautcsa: 1) Ha 3; 2) Ha 4?

10. B b0apabaHe Jie:kaT OAMHAKOBBIE Ha OIIYIb IIIaphl JOTEpPen
¢ momepamu or 1 mo 36. KakoBa BepoOATHOCTH TOTO, YTO
HOMEp BBIHYTOTO Haymady Inapa oOKasKeTcs: 1) mpocThIM
yucjaoM; 2) COCTaBHBIM YMCJIOM; 3) KBaApaToM KaKOTro-JIu-
00 HaTypaJbHOrO uucja?

11. Ha xapre HeoOmTaemoro ocrposa ormeuerHo 10 mect, B
ABYX M3 HMUX 3apPbITBI KJiaAbl. Brismiuni nupar BBI6I/IpaeT
Haygady OOHO M3 OTMEUYEHHBIX MECT U HadyMHaeT KOIIaThb.
KakoBa BepOATHOCTH TOr'0, YTO NHUPAT HATKHETCS Ha
Kaan?

12. Ha kapre HeobmTaemMoro ocrpoBa ormeuerHo 10 mect, B
IBYX W3 HUX 3apbITHl KJaJbl. BDBIBIINII mupaT BBIOUpPAET
HayJgady OJHO M3 OTMEUYEHHBLIX MECT M HauWHaeT KOMAaThb.
Yb6enuBIiinch, 4TO B BRIOPAHHOM MecTe KJiaZa HeT, OH CJIy-
yaliHBIM 00pasoM BBIOMpPAET OJAHO M3 OCTABIIUXCS MECT.
KakoBa BepoOsITHOCTH TOTO, UTO NHpPAT HATKHETCS Ha
Kaan?

Tema 11. JIEMEHTbI CTATUCTUKU

TEOPETNHECKWE CBELAEHVIA

CraTuctuuecKkue AAaHHBIE€ IIO3BOJIAIOT IIPMHMMATh IIPABUJIb-
HbI€ YyIIpaBJIEHUYECKNE DPeIl€HMNdA, BbIABJIATbH 3aKOHOMEPHOCTH,
OIIMCBhIBATH ABJICHUA HOBCGJIHeBHOﬁ JKHU3HU.
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CpaBHUBATh MeXKIy CO0OM HECKOJhKO COBOKYIIHOCTEI cTa-
TUCTUYECKUX NAHHBIX, MOYKHO, MCIIOJb3ys PasjnUYHbIe UX YH-
CJIOBBIE€ XapPaKTEePHCTHUKH.

Pasmaxom wmabopa uuceJ Ha3bIBAe€TCA PA3HOCTb MEXKIY
HaMOOJBIIIUM W HAWNMEHBIIUM YKCJIOM.

Cpednum apugpmemuueckum (cpedHum 3Ha4eHuem) He-
CKOJIbKUX YMCeJ HasbIBaeTCs YKCJIO, PABHOE OTHOIIEHUIO CYM-
MBI 3TUX YHCEJ K UX KOJHUUECTBY.

Moda — 35T0 YmCJI0, KOTOPOE BCTPEUAETCS B UMCJIOBOM Ps-
Iy dyaile BCero.

YucaoBoll pPAL MOKET UMETh OJHY MOAY WU HECKOJIBKO,
HO MOJKEeT ¥ He MMeTh MOJBI.

Meduana — 9TO YKUCJIO, KOTOPOE AEJUT YIIOPSIAOUeHHBIN

pAg 4yrceJl Ha ABE€ PaBHBIE IO KOJINMYECTBY JJIEMEHTOB Yac-
tu. Ecau uwmciio umcesa paAga HeuemHoO, TO MeguaHa — 9TO
UncJo0, HaxoagdIineecd B CepegrMHe YIIOPAAZOYEHHOI'O pAaAxa
quceJI.

Ecau KommuecTBO UmCes B page 4emHo, TO MearmaHa paBHa
IIOJIyCyMMeE 4YlMCeJI, CTOAIIMX Ha CPpeJHHX MecTaX.

SALAHWA AJ15 AKTBHOIO OBYYEHMS
(C KOMMEHTaPUSAMM, PELLEHMNSIMM, OTBETAMM)

Samanue 1. Hailinure pasmax, cpenmee apudmeruye-
CKoOe, MOAYy, MeAuaHy YHCJOBOrO pAma 5, 5, 6, 5, 9.

Pemenue.

9 — mHaumboJibIllee YHCJIO pALa, D — HamMeHbIee. Pazmax
YKUCJOBOTO psAma paBeH 9—5 = 4.

s HaXOXKIeHUS CcpegHero apu(pMeTUUecKOoro HalaeM
cymMmmy umceln paga d+ 5+ 6+ 5+ 9 = 30 u ux KoJIUIECTBO —
5 mryk. Cpengnee apudmMeTruecKoe PaBHO

5+5+6+5+9 30 _

5 5

Yaire BCero B UYHCJOBOM PSAY BCTPeUaeTcs UMCIO D, 3HAa-
YUT MOJa PAAa paBHA d.
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Yoopamouum psam dYuces IO BO3PAaCTAHMIO M HaWJIeM cepe-
IUHHOE UMCcJOo pAxa: 5, 5, 5, 6, 9.
Menuana psaga paBHaA 5.

OrBerT. Pasmax pana paseH 4, cpenHee paga paBHo 6, Moxa
paBHa 5, MeguaHa paBHa d.

Sagaunue 2. Haligure pasmax, cpegHee apudmeruye-
CKoe, MoOy, MequaHy umcjoBoro pamga 35, 30, 25, 50, 45,
40.

Pemenue.

50 — maumboJblliee YuCIO pAga, 25 — HauMeHblee. Pas-
Max YmucJ0oBOro pAma paBen 50 — 25 = 25.

I HaXOXKIeHUs CcpegHero apu(pMeTUUecKoro, HauaeM
cymmy umcen paga 35+ 304 25+ 50+ 45 +40 = 225 u ux

KosmuyecTBO — 6 mryk. CpeaHee apudMeTHuecKoe PaBHO
356+30+25+50+454+40 225 375
5 .

JlaHHBIA pPAS MOABI HEe MMeEeT, TaK KaK KayKJIoe u3 YINCeJI
BCTpeuaeTcs TOJbKO OAWH pas.

VoopsmounM psjg dmces IO BO3PaCTAHMIO W HaiigeM cepe-
OIUHHOE YKCJIO pAa:

25, 30, 35, 40, 45, 50.

B mamsom pspme 6 uucesn, mosToMy MeIuaHy pAna HalgeM,
KaK cpenHee apudmeruueckoe umcesa 35 u 40. Meauana psaga
pasua 37,5.

OrsBerT: Pasmax psAza paBeH 25, cpenHee pAga W MequaHa
paBHBI 37,5.

Samaunue 3. Poct Ilerpa paBen 154 cm, a MenqmaHa poc-
TOB BCeX MaJbUYMKOB ero kKJjacca paBHa 152 cm. Kaxoe us yr-
BePIKAEHUN BepHO?

1) B kJsacce ectb ob6sasaresnbHo Manbuuk (He IleTp) pocTom

6osee 152 cwm.

2) B kJjacce ecTh 00s3aTeJbHO MAaJbUMK POCTOM MeHee

152 cwm.
3) B riacce ecth o6s3aTenbHO MajgbuuK Huke Ilerpa.
4) B kjacce ectb 00A3aTesibHO MaJbYMK BbIIe Ilerpa.
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Pemenue.

Meguana — 9TO CepeIWHHOE YNCJIO YIOPAJOUYEHHOTO PAZA.
AHanu3 ycJaoBUS IIOKA3bIBAET, UYTO B KJIACCE €CTh [Be T'DYIIIIBI
MaJIbYMKOB. POCT MaJIbUMKOB IIePBOM T'PYIIbI MEHBINE WJIN
paBeH 152 cm, pocT MaJIbYMKOB BTOPOM TPYINOBI BBINIE WJIN
paBeH 152 cm. IleTp BXOAUT BO BTOPYIO TPYINY, 3HAUUT, OAUH
UJIN HECKOJBKO MaJbUYMKOB JOJIKHBI OBITH B TEPBOU TpYyIIIe,
T.e. UX POCT AOJKEeH OBITH MeHbIe uau paBeH 152 cm. Ilo-
ATOMY yTBep:KIeHus 1) m 4) HeBepHHI.

YrBep:kaeHUe 2) TaKiKe HeBepHO. B KauecTBe mpuMepa
MOKHO B3ATHh PAJN POCTOB TPOWMX MaJdbumKOB: 152, 152,
154.

Tak Kax MexmaHa pPocTOB MeHbIle pocra Ilerpa, 3HAUUT, B
KJIacce eCThb MaJbUMK pPocToM Memee 154 cwm.

OrBerT: 3.

SALAHNA 4TI CAMOCTOATE/IbHOIO PELLIEHVA

Yacts 1

1. Paccmorpure psang umcen: 5; 5; 1; 4; 3. Haligure:
a) pasmax; 0) cpenHee apudMeTuuecKoe; B) MeAUAHY;
r) MOZIY.

2. Paccmorpure pan uumcen: 4; 9; 5; 2; 2; 5. Hatigure:
a) pasmax; 0) cpemHee apudMeTmuyeckKoe; B) MeaUaHY;
T) MOZAY.

3. Ha rpadure »XuUPHBLIMH TOUKAMH IIOKA3aHbLI I[€HBI OJHOI
AKX aBTOMOOMJILHOTO 3aBojga B mepuon ¢ 5 mo 10 ox-
Ta6pa 2009 roma (B pybsasax 3a arkimuio). I1sa HarasggHOCTHU
JKUPHBIE TOUKHU Ha rpaduKe COeIUHEHbI JIMHUEH.

Iena aknuu, py6.J

"0 5 6 7 8 9 10Okrs6ps, 200 .
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a) OmpegenuTe 1Mo rpaduKy PasHOCTL HAMOOJbINEN M HAU-
MeHbIIIeli IIeHbl B mepuon ¢ 5 mo 7 okTabpa 2009 roxa.
OrBer pgaiiTe B pyOJIaxX.

0) OmpenenuTte cpegHee 3HAUEeHNE M MOJY IT€HBI OJHOM aK-
muu ¢ 5 mo 9 okrabpa 2009 roxa.

B) Bpokep Kymua 5 okTabpa 70 akmuit u npoxana 9 oxkTao-
pa. Yemy pasHa nmpubblib Opoxepa?

r) Bpokep Kynua 6 oktabpa 40 akmumii 1 mpogas ux 7 OK-
Ts10psA. CKOJIBLKO IIOTEPSJ OH JeHer Ha JTOU cIeske?

4. Poct Onbru pased 146 cm, a cpeSHUI POCT BCeX JAEBOUEK
u3 ee KJacca paBeH 148 cm. Kakoe u3 yTBep:KaeHuii
BepHO?

1) B xjacce Bce pmeBouKm, Kpome OJbru, HMEIOT POCT
148 cm.

2) B kiacce o6s13aTesIbHO €CTh AeBOouKa poctom 148 cwm.
3) B kJjacce 00sA3aTeIbHO €CTh JeBOUYKaA pocToM OoJiee 148 cwm.

4) B kjacce 00s3aTeIbHO €CTh JIeBOYKa pocrtom 150 cwm.

5. Banmucau poct 5 yuamuxcsa: 142, 142, 136, 138, 144. Ha
CKOJIbKO OTJIMYAeTCS MeAuaHa STOro Habopa UYHces OT ero
cpenHero apupMeTHYecKoro?

6. B pany mammbix, cocroammux m3 10 uwmcesn, HamboJbliee
yucao yBeaumumau Ha 8. Kak wusMeHUTCA TIpU STOM:
a) cpenHee apudmerudeckoe; 0) pasmax?

7. B pany mamubIxX, cocrodmux u3 10 uucesn, HamMeHbIIIee
YMCJIO yMeHbInuAu Ha b. Kax wusmMeHuTCA IpPU STOM:
a) cpenHee apu(mMeTuuyeckoe; 6) pasmax?

8. B pany uucen 4, 6, , 12, 10 ogHO umMCIO 0KA3aJ0Ch CTEP-
TeIM. BoccTaHoBUTE ero, 3Has, UTO CpenHee apudMeTHye-
CKOe DTUX UHCeJ PaBHO 7.

9. B pany uucen 4, 6, , 12, 10 ogHO umMCIO 0OKA3aJ0Ch CTED-
TeIM. BoccTaHOBUTE €ro, 3Hasd, YTO pasMax psga paBeH
10.
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10. B (depmMepcKoM XO03sHCTBE OTBEIEHO IIOJ IMIIEHHIYy IBa
yuactka b ra u 15 ra. CpesgHss ypoKalHOCTbL Ha IEePBOM
yuacTke cocrasiser 25 11 ¢ 1 ra, ma sTopom 15 11 ¢ 1 ra.
Yemy paBHA CpefHAS YPOMKAUHOCTD IIIIEHUIIbI B 3TOM XO-

3amcTBe?
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Mopaynb «feomeTpua»

Tema 12. MNTAHUMETPUA

TEOPETHECKWE CBELEHWA

a, b, c — CTOpPOHBI TPEeyroJibHUKA.

o, B, Y — yrusl TpeyroapHuKa, LA — yroJ, JeKaIlui mpo-
TUB CTOPOHLI @, /B — yroj, JesKalluii HPOTHUB CTOPOHBI b,
ZC — yroj, JeXaluii IIPOTUB CTOPOHLI C.

h, h,, h. — BBICOTHI TPeyroJlbHWKAa, OIYyIIeHHbIe U3 Bep-
IIINH, COOTBETCTBEHHO Ha CTOPOHBI a, b u c.

R — paamyc OKPYKHOCTH, OIMCAHHOM OKOJIO TPEyTroJib-
HUKA.

r — paamyc OKPY:KHOCTU, BIIMCAHHON B TPEYTOJbHUK.

P — mepuMeTp TPEYroJibHUKA, p — MIOJYIepPUMETp Tpe-
YTOJMBHUKA.

S — mJomagk MHOTOYTOJbHUKA WUJIN Kpyra

C — pjuHa OKPYKHOCTH.

TpeyroarbHUKHN

MeguaHbl TPEyTrOJLHUKA B TOUKE IEPECEUEHUs HeJATCA B
oTHomeHuu 2 : 1, cuurasd OT BEPIINHEI.

Kakgasa memuaHa JeJUT TPEYroJbHUK HA OBa PaBHOBEJIN-
KUX TPEyroJIbHUKA.

IleHTp OKPY’KHOCTHM, OMMCAHHON OKOJIO TPEYTOJbHUKA, SB-
JIeTCA TOYKOM IepeceueHUs CEePeIUHHBIX INEPIeHIUKYJIIDPOB
K CTOPOHAM TPEYTOJbHUKA.

IleHTp OKPY’KHOCTH, BIIMCAHHON B TPEYTOJLHUK, SIBJIAETCS
TOYKOI ImepeceueHusi ero OMCCEeKTPHUC.

Ecam yrosm omHOTO TpPeyroJbHUKA pPaBeH yIJIy APYroro Tpe-
YTOJIBHUKA, TO ILJIOIAAY STUX TPEYTOJHLHUKOB OTHOCATCA KaK
IPOU3BENeHUA CTOPOH, 3aKJIOUAIOINIUX DPaBHBIE YTJIHL.

1 abce

1
=Zah, S==bcsinA, §= , S=pr,
S zaha B S iR pr

S =./p(p-a)(p-b)p-c) (popmyra l'epoma)
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a b ¢
sinA sinB sinC

= 2R (TeopeMa CUHYCOB)

a? = b% + ¢% — 2bccos A (TeopeMa KOCHHYCOB)

IIpaAMOYTroJbHBIA TPEYTOJbHUK
(a-rarer, b-KaTer, c-TUIOTEHY3a)

2 (Teopema

B IpAMOYTONBHOM TpeyroabHUKe a’ +b 2=c
ITudaropa).

Paguyc OKpPY:KHOCTH, ONMCAHHOI OKOJIO HPAMOYTOJBHOTO

c
TPEeyroJbHUKA, PaBeH MOJOBUWHE TUIIOTEHY3hI: R = r

CyMMa OCTPBIX YIJIOB IPAMOYTOJbHOTO TPEYroJbHUKA PaB-
Ha 90°.

KareT mpAMOYroJbHOT'O TPEYrOJbHUKA, JIEKAIUI IIPOTUB
yria B 30°, paBeH IOJIOBUHE THIOTEHYS3bI.

CuHnycom OCTPOTO yrja MNPAMOYTOJLHOTO TPEyroJbHUKA
HA3BLIBAETCSA OTHOIIIEHNE IIPOTUBOJIEMKAINEr0 KaTeTa K TUIIOTe-
HYy3e.

Kocunycom ocTporo yriia OpsSMOYTOJBHOTO TPEYTOJLHUKA
Ha3bLIBAETCA OTHOIIIEHUE IIPUJIEKAIero KareTa K T'MIIOTEHy3e.

TaHzencom OCTPOro yrijia IIPSIMOYTOJBLHOTO TPEYroJbHUKA
Has3bIBAeTCA OTHOIIEHNE MHPOTHBOJIEIKAIEr0 KaTeTa K IIpuJe-
JKaremy.

Komanzencom ocTporo yrJja IpAMOYTroJbHOTO TPEYTOJbHU-
Ka HA3LIBAETCsS OTHOIIEHNE MPUJIEKAIero Karera K IPOTUBO-
JeKaIemMy.

PaBHOOEeIpPEeHHBIH TPEYTrOJIbHUK

VYrapl mpu OCHOBAHMU PABHOOEAPEHHOTO TPEYTOJbHUKA
PaBHBI.

B paBHOOeApeHHOM TpeyroJbHHKEe TPU OTpe3Ka — BBICOTA,
MequaHa u OMCCeKTprca, MPOoBeleHHbIe K OCHOBAHUWIO, PABHEI.

ITapannemorpamMm

Juaronanu mapaJjelorpaMMa TOYKOU IlepeceueHUus HesIAT-
cA IIOIOJIaM.

HuaroHanu mapaJijgejorpaMMa JeJsaT ero Ha YeThbIpe paB-
HOBEJINKVX TPEYTOJbHUKA.
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IIpoTHBOMIOIOKHBIE CTOPOHBI ITapajuiejiorpaMMa PaBHBI U
napajjeabHBL.

S=ah,, S =absin(Za,b), rne a m b — cMeXHBIE CTO-

POHBI IIapaJjiiejorpaMma, h
poHe a.

. — BBICOTA, IIPOBEJEHHAA K CTO-

IIpsamoyroabsHUK

HNmeeT Bce cBoiicTBa mapaJjejorpamMmma.
JuaroHanu npaAMOYrOJIbLHUKA DaBHBIL.

S =ab, rome a u b — cMeKHBIE CTOPOHBI IIPAMOYTOJbHIKA.

Pomo0

HWmeeT Bce cBoiicTBa IapaJiiejgorpaMma.

Bce cTopoHbl poM0a paBHHEI.

Huaronanau pombOa MNePIeHIUKYJIIPHBI W OEJSAT €ro YIJbI
MIOII0JIaM.

KBagpar

HWmeer Bce cBOIICTBA HNPAMOYTOJBHUKA.
CropoHBI KBagpaTa pPaBHHI.
Huaronanu KBagpaTa MEePUEHAUKYJIAPHBI M PABHHI.

Tpaneunus
a+b
S = 2 -h, THe a U b — OCHOBaHUS TPAIlEIUH,
h — ee BBICOTA.

Cpenuas JUHUS Tpaleliuyd IapajjiejbHa OCHOBAaHUAM U
paBHa UX MOJYCYyMME.

Kpyr u okpy:xxHOCTH

Sprra = TCI"z, rge r — pagumyc Kpyra.

C =2nr, roe r — paguyc OKPYKHOCTH.
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Bnucaunsie YrJibl

Boucauubiii yroa msMepsieTcs IOJOBHUHOUN Iyru, Ha KOTO-
PYIO OH ommpaercHd.

BrnucaHHBIN yroj, onmupamIuiicad Ha MOJYOKPYMKHOCTb, —
OpAMOIH.

BrucaHHBIN 4eTHIPEXYTOJbHUK

B J11000M BOMCAHHOM YeTHIPEXYTOJbHHKE CyMMa IPOTHUBO-
TOJIOKHBIX yTJIoB paBHa 180°.

OnucaHHBIN YETHIPEXYTOJIBHUK

B s1060M ONMCAHHOM YETHIPEXYTOJBbHUKE CYMMBI IPOTHUBO-
TIOJIOXKHBIX CTOPOH DaBHBI.

CroiicTBa mapaJjIeabHBIX MPAMBIX

Ecnu nBe mapaJjiesbHble IPsAMbIe II€peceYeHbl CeKyIleii, To
HaKpeCT Je’Kalllye YIJIbI PaBHEL.

Ecnu nBe mapaJjiesbHble IPsAMbIE II€pPeCeYeHbl CeKYIeil, TO
COOTBETCTBEHHbBIE YIJIbI PABHBI.

Ecnu nBe mapaJjieibHble IPSAMbBIE II€pPeCEeYeHEI CEKYIeil, TO
cyMMa OJHOCTOPOHHMX YIJIOB paBHa 180°.

SALHAHWA OJIA AKTUBHOTO OBYYEHWIA
(C KOMMEHTapUMY, peLLeHVSIMI, OTBETaMI)

IIpaBUIBHBIN TPEYTOJbHUK

Samanue 1. [Jan mpaBuUJbHBINA TPEYTOJIBHUK CO CTOPOHOM
6. Haiinure:

1) mepumerp; 2) BeIcOTy; 3) mJjoliaAb; 4) paaumyc BOHCaH-
HOM OKPY’KHOCTH; ) IJIMHY BINCAHHOM OKPYsKHOCTH; 6) mIo-
magb BIMCAHHOTO KPyra; 7) paguyc BIUCAHHON OKPYKHOCTU;
8) mauHY BOHCAHHOI OKPYsKHOCTH; 9) ILIOM[aAb BIIMCAHHOTO
kpyra; 10) mmomanae derwipexyronbauka OA,CB,.

Pemenue.
1) IlepumMeTp TPeyroJabHUKA PaBeH CyMMe BCe€X ero CTOPOH:
P=6+6+6=18.
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2) Bce BBICOTBI B PAaBHOCTOPOHHEM TPEYTOJbHUKE PaBHHI.

Haiinem, manpumep, BeicoTy BB; u3 TpeyronbHuka ABB,.

B
6
H
A 3 B, C

IIo Teopeme IIudaropa:

BB,® = AB® - AB* = 6% - 3% = 27.
BB, =+/27 =/9-3 = 3/3.
3) Haiigem mioianb TPeyroJabHUKA, 3HAS AJUHY CTOPOHBI
AC, u npoBefleHHYIO K Hell BhIcOTy BBj:

S,pc =0,5-AC-BB, = 0,5-6-3/3 = 9./3.

4) B paBHOCTOPOHHEM TPEYTroJbHUKE IEeHTPhl BIIMCAHHOMN U
OIIMCAHHOM OKPYKHOCTEHM TpeyroJbHUKA coBmagamoT. LleHTpoM
OKPYKHOCTEll sIBJISETCA TOYKA IepeceueHus MeJuaH, OMCCeK-
TPUC U BBICOT. PagnycoM BIMCAHHOM OKPYKHOCTHU SABJIAETCS

OB, =§BBI =%-3\/§=\/§.

B
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5) nuna sBumcamHoi oOKpy:xHOCTH C paBHa , Tme
r=0B, =+/3. C=23n.

6) Ilmomans BOMcaHHOTO Kpyra S paBHa nrz, rae
2
r=0B, =+8. S=n(V3) =3n.

7) B paBHOCTOPOHHEM TPEYTrOJbHUKE IEHTP OIMCAHHON
OKDPY’KHOCTH — 5TO TOYKA IIepeceueHus MeIuaH, OMCCEeKTpUC
U BBICOT, IO3TOMY DPAAMYCOM OIMCAHHON OKPYKHOCTHU SIBJIS-

ercas OB =§BB =§-3J§=2J§.

8) lauHa omumcaHHOU oOKpy:kHocTu C paBHa 2nR, rTOe
R=0B=2J3. C =43

9) Ilnomiams OIMCAHHOTO Kpyra paBHA nRz, TIO9TOMY
2
S =n(23) =12r.

10) Meguanbl TpeyroJabHMKA, IIepeceKasch, o0pasy-

IOT IIIeCTh TPEYIrOJIbHUKOB PAaBHBIX IIO ILJIOIIaAN, IIO9TOMY
1

SOBCI = 6 ABC.

Hatigem miomane dereipexyronbEuKa OA,CB;:

1 2
Soa,cs, = 2S0pc =2- ESABc = 8‘9\/5 = 34/3.

PaBHOOEIpPEeHHBIN TPEYroJbHUEK

Sanmanue 2. [Jlan paBHOOEIPEHHBIN TPEYTOJIBHUK C OCHO-
BaHueM 16 um GokoBoii cropomoii 10. Hatigure:
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1) maomiaab;

2) paguyc ONMCAaHHOW OKPYKHOCTU;

3) paguyc BIMCAHHOM OKPYKHOCTHU;

4) ompenenute Bujn yria A;

5) BBICOTY, IIPOBEJEHHYI0 K OOKOBO#l CTOPOHE;
6) mMemmaHy, IPOBEMEHHYIO K OOKOBOU CTOpOHE.

A

10

16

Pemenue.

1) Ilpoemem BbIcOTY AH K ocHoBanuio BC. Haiimem AH
mo Teopeme Iludaropa us tpeyronbumka AHC:

AH =+10% - 82 =100 - 64 = /36 = 6.
1 1
S,pc =—~AH -BC==-6-16 = 48.
2 2
A

10

B H 8 C

Ilnomane TpeyroabHMKA MOYKHO HaulTu u mo ¢opmyJe [e-
poua. Ilepumerp Tpeyrosbuuxa paseH P =10+10+16 = 36,
MO3TOMY IIOJyIlepuMeTp paBeH 18.

Sapc = /18 -(18 ~10)-(18 —10)- (18 - 16) =
-J18-8-8-2=6-8 = 48.
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2) Pagmyc ommcaHHOUM OKpYsKHOCTM R HaiifeM, MCIOJIb3YA

AB-BC- AC
(opmysy mnd mIoOmanu TPEYroJIbHUKA Sypq = —ar
Honyum: R - AB~BC AC 101610 25 _ .1

3) Paguyc BIMCaHHON OKPYKHOCTHU 7 HaigeM, MUCIIOJb3Ysd

dbopmyny pmnaa niomamu TPeyrolbHUKA Sype = p-r, The

:AB+BC+AC:10+16+10=18 u S = 48. Vmeem:

2 2
_48_8 _,2
18 38 "38°

4) Haiinem Bup yriaa A. Ilo TeopeMe KOCHHYCOB
BC? = AB? + AC®> —2- AB- AC - cos ZA,

162 =102 +102 —=2-10-10 - cos ZA,

cos 4 = 200256 _ -0,28.
200
IMonyuunu, uro cos ZA < 0, 3mauur, LA — TyIoOii.

5) IInss HaXOKAeHUS BLICOTHI, IIPOBEIEHHON K O0KOBOII CTO-
pOHe, BOCIIOJIB3yeMCs CJIeAyIoIleil (GopMyJsoi A WIoIamu
TPEeyroJbHUKA:

S unc ~L1 4c.Bw. BNzwﬂ:w:g,ﬁ.
2 AC 10
A
10 oy
B '

16
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6) Haiinem aauny meguansl BM, IpoBeIeHHON K CTO-
poue AC. Haiimem cosZACB wu3 TpeyroabHuka ACH:

cos ZACB = 0,8.
ITo Teopeme KOCHUHYCOB

BM? = BC? + MC? - 2BC - MC - cos ZACB,
BM? =162+52-2-16-5-0,8,

BM? =153,
BM = /153 = 317.
A
M
5
B 3 c

IIpaMoyroJabHbIN TPEYrOJbLHUK

Saganue 3. [lan IpaAMOYTrOJbHBIA TPEYTrOJbHUK C KaTe-
ramu 6 m 8. Haiinure:

1) mepumerp;

2) miomans;

3) paguyc OomMCaHHOTO Kpyra;

4) paguyc BOHCAHHONI OKPYsKHOCTHU;

5) TpuroHomerpuueckre (GYHKIIUU MEHBIIIET0 YTIJIa;

6) BbICOTY, MPOBEAEHHYIO K THUIIOTEHY3€;

7) MenguaHy, IIPOBEJEHHYIO K THIIOTEHY3€;

8) OumccekTpucy OoJbIIero yrJa.

A
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Pemenue.
1) Haiigzem Tperbio cTopony (rumorenysy). Ilo Teopeme Ilu-
(paropa:

AB? = AC? + BC? = 8% + 6% = 64+ 36 =100. AD = 10.
Haiinem mepumetrp TpeyroabHuka P =6+ 8+ 10 = 24.

2) Ilmomagk TPAMOYTOJBLHOTO TPEYTOJbHMKA paBHA II0JIO-
BUHEe IIPpOM3BEJEHUNA KaTeToB, T.e.

SMC=%AC~BC=%-8~6=24.

3) IleuTp onmMcaHHOM OKPYXHOCTH OKOJIO HPSMOYTOJBHOI'O
TPEyTroJbHUKA ABJIAETCA CEePeIUHON T'MIOTEeHY3hI, II0O9TOMY pa-
IUyC ONMMCAHHOM OKPYXHOCTH PaBeH IIOJOBUHE TI'MIIOTEHYS3bI:

RzlAB=1'10=5.
2 2

4) Paguyc BOMCAaHHON OKPYsKHOCTH F HaWAeM, MCHOJIL3Ys
dopmyny maA ILUIOIMALM TPEYroJbHHKAa Sgpec = P, The
AB+ BC+ AC S 24
= . Honyunm, r=—48C ="" -2
2 p 12
5) B ucxomgHOM TpPEeyroJbHUKE MEHBIIIEII CTOPOHOU SABJIAET-
ca karer BC, moaToMy MEHBIIIMM YTJIOM TPEYTOJbHUKA SBJIA-
eTcs yroa A.

AC 8 . BC 6
gA:—: ,SlnAAZ_:_,
cos AB 10 AB 10
BC 6 3 AC 8 4
t _——_—a— = —, t _—-—ma— = —
8= T AT BT TS

6) IIlnsa HaxoKIeHUA BBICOTHI, ITPOBEIEHHON K T'MIIOTEHY3e,
BRIPA3UM ILIOIIALL TPEYroJbHHKA Uepe3 T'MIOTEHY3y M BBICO-

1
ty CH: Sppc = E-AB-CH. 3Haa maomiansb, Hatizem CH:
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A
8
H
C——B
CH = 284pc , CH = 2-24 2,8.
10
7) Tax KaK B MIPAMOYTOJbHOM TPEYTOJbHUKE MeJuaHa, Ipo-

1

BelleHHAasA K T'MIIOTEHy3e, PaBHA ee MmoJioBuHe, To CM = EAB =

~Li0-s.
2

8) i HaxoxIeHUA AJIUHBI OucCCeKTpuchl A
CL upsamoro yria C mcmojb3yeM CBOMCTBO Oumc-
CEKTPUCHl yIJa TPEYTrOJbHUKA:

AL AC 8 4 8

IB BC 6 3’ L

3AL =4LB.
C mpyroit cropousi, AL+ LB =10.

Pemum cucremy
3AL = 4LB, 310 -LB)=4LB, [7LB = 30,
AL =10-LB; |AL=10-LB; AL =10-LB.

ITonyuum AL = %, a BL = %

ITo Teopeme cunycoB u3 TpeyroabHuka CLB:

30 g
CL LB o - LB-sinZB _ 7 ™% 242

sin /B - sin /LCB’ sin Z/LCB sin45° 7
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ITapannesorpamMmm

3amganue 4. PasHocTs yIioB, NpuaeKaIiiux K OZHOI CTO-
poHe mapajienorpamma, paBHa 100°. Haligure yruael mapaJ-
JejorpamMmma.
B cC

100° +x

A D

Pemenue.

1) IIycTh MeHBIIHI yroJ ImapaJjjejiorpaMMa paBeH X, TOTJa
ooapmuii yrosn paBen 100°+ x. Tak Kak cymMma yrJjioB, IIpU-
JeKaIUX K OJHOUM CTOPOHE, B IapaJJiejorpamme paBHa 180°,
o x+100°+ x =180° u x = 40°.

2) Bouasbmuii yroJs mapaJjiiaejgorpamma paBeH 140°.
OrseT: 40° u 140°.

Samganue 5. B mapamnnenorpamme ABCD pumaroHai u 1e-

pecexarorcsa B Touke O u AB =13, AD =14, BD = 15.

B C

13 o

14

Haiigure:

1) momiagps mapaJiiesiorpaMMas
2) mromanbk TpeyroabHuka ABO;
3) BBICOTHI IapaJjujiejorpamMma.

Pemenue.
1) ITapannemorpamMMm pasOumBaeTcA AuaroHaJybio BD Ha aBa
TPEYroJbHUKA, PABHBIX II0 ILIOIManu. Ilioiagb TpeyroJbHH-
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Ka ABD mo:kHO HaliTu 1o (opmysie 'epoHa mMaM CaemyOIIM
obpasom. Paccmorpum TpeyroabHUK ABD. OnycTUM BBICOTY K
BT  ctopone AD. Beegem o6osunauenusa AT = x, TD = 14 — x.
C momornbio TeopeMmbl Iludaropa BbIpasum BbicoTy BT wus
IBYX TIOJIYUYEHHBIX HPAMOYTOJbHBIX TPEYTOJbHUKOB:

BT? =169 - x> u BT? = 225 — (14 — x)°.
CocTaBUB paBeHCTBO, HalijeM X, a 3aTeM u BbicoTy BT.
169 — x2 = 225 — (14 — x)?,

28x =140, x=AT =5.

N3 rtpeyrosmvuurka ABT wnatinem BT: BT? =169 - 25,
BT = 12.
B

13 15

A x T 14—:::1J

Haiigem miomanps TpeyroabHuka ABD:
1 1
S D =§-BT-A_D=E~12-14=84.

Ilnomane mapannedorpamma ABCD pasua 168.

2) Huaronanu napaJutesorpamma ABCD pasomBaioT ero Ha
YyeThIpe PABHOBEJIMKUX TPEYTrOJIbHUKA, II03TOMY ILJOMIaAb Tpe-
yronsHUKAa ABO B uUeThIpe pasa MeHBINE TJIOIIAAW IapaJiiie-

JorpamMma: Sypo = ZSABCD =42,

3) OxHa BrICOTa mapaJijiejorpaMMa ysKe Hadigena: BT = 12.

Jis HaXOMKIeHUs APYrod BBLICOTHI mapaJuiejorpamma BH,
BOCHOJIb3yeMCsA (POpMYJIOH ILIOLIaAM IIapaJjijiejorpaMma, CBs-
3aHHOI C BBICOTAMH.
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B 14 C
13
—| H
A T D

S,pcp = BH-DC, 168 = BH-13, BH = 12%.

3aganue 6. B uerbipexyronpbauke ABCD AB|CD wu

/A = ZC. Hoxaxkure, uro ABCD — mapaJjejorpaMm.
B C
A/ /
Horxazamenvcmeo

1) Ooxaxxem, uto BC|AD. IlpoBegem puaronanb BD u pmo-
KakeM paBeHCTBO yrioB ADB u DBC.

B &

A D

2) Uz tpeyronvuuka ADB:
ZADB =180° - Z/BAD — ZABD 1)

3) Uz tpeyromvauka DBC:
£ZDBC =180° - ZBCD - Z/BDC (2)
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4) £ZBAD = ZBCD muo ycmoBuio, a ZLABD = Z/BDC &xaxk
HaKpeCcT Jie)Kalljie yIrJbl MPU HapaJliebHBIX HIPAMBIX AB u
DC u cerkymieir BD.

5) U3 (1) u (2) cunexgyer, uro LADB = ZDBC, mostomy
BC || AD (mo mpusHaKy IapajljieJIbHOCTH IIPAMBIX).
6) Umeem: AB || CD (mo ycmoBuio) u BC || AD (mo moka-

3aHHOMY), 3HauuT, ABCD — mapaJjiejorpaMM IO OIIpeneJie-
HUIO.

KBagpar

3amgaumue 7. B xBagpaTe co croponoii 6 HaliguTe: 1) mua-
TOHAJIb; 2) paguyc ONMCAHHONM OKPYKHOCTHU; 3) ILJIOIIAagb OIU-
CaHHOTO Kpyra; 4) paguyc BIMCAHHON OKPYIKHOCTH; D) IJIUHY
BOMCAHHO! OKPYsKHOCTH.

Pemenue.

1) Iuaronanb KBajapara HaigeM u3 TpeyrojbHuUKa ABD 1o
Teopeme ITudaropa: BD? = AB? + AD®, BD? = AB® + AD?,

BD =72 = 642.

B c B c
6 6 0
A D A D

2) B kBagpaTe IIeHTPHI ONMMCAHHON M BIIMCAHHON OKPYIKHO-
CTell COBIIAHAIOT C TOUKOH IIepeceueHUs muaroHajeii. Pagmyc
ONMCAaHHON OKPYsKHOCTH R paBeH MIOJIOBUHE IMaroOHAJIMI:

R:%BD:%-(&I:NE.

3) Haiinem mioianb OIMCAHHOrO Kpyra:

S =nR® =n-(3J2) =18m.
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4) Pagmyc OKpYsKHOCTU, BIMCAHHOM B KBaJpaT, PaBeH IIO-
JIOBUHE CTOPOHBI KBajJpara:
1 1
r=—AB=—--6=3.
2 2

5) Hailimem qinHY BOUCAHHON OKPYYKHOCTH

C=2nr=2n-3=06m.

Tpanenus

3anganue 8 DBoKoBbie CTOPOHBI PaBHOOENPEHHOH Tparme-
muy paBHBI 5. Brpicora Tpamenmuu paBHa 4, a GoJiblllee OCHO-
BaHme paBHo 10. Haiigure:

1) cpenHIOI0 JUHUIO TPAIeInu;

2) maomanbk Tpalelnun.

B C

_
10 = P

Pemenue.

1) Cpenuas guaua Tpanenuu (L) paBHaA HOJycyMMe OCHO-
BaHWIi, 3HAYUT, TpedyeTcA HAWTU MeHbIlee ocHoBaHue BC.
s 3TOr0 BBIMOJHUM [JOIOJHUTEJIbHOE IIOCTPOEHUE — OIy-
CTUM BBICOTY Tpallelluy M3 BePINUHBI B.

JBe BLICOTBHI paBHOOEAPEHHON Tpamenuy pasbUBAIOT Tpaile-
U0 Ha TPU (PUTYPHI: ABAa PABHBIX IPAMOYTOJbHBIX TPEYTroJb-
HUKa 1 npaMoyroabHuKk BNHC. MeHblllee OCHOBaHME Tparie-
muu BC =10-2- HD. Haiinem HD 1o Teopeme IIugaropa

u3 tpeyroabauka CHD: HD = V52 — 4% = 3. Ilonyuum, uTo
BC=10-2-3=4.
Haiinem cpenHiow JTUHUIO TPaIEnuu
_BC+AD 4+10 _7
2 2

L
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2) Ilnomiagp Tpamenuu paBHa

SABCD:#-CHJI”OA:ZS.
B c
4[\5
m| m|
A™N 10 = ?

Samganue 9. Jlanma tpamemua ABCD c¢ o0OCHOBaHUSIMU
AD = 16, BC = 2. BokoBbIe CTOPOHBI TpameIluy PaBHBI 13 u
15. luaronanu Tpamenuu Iepecexkaiorcsa B Touke E. Hatigwm-
Te: 1) cpegHIOI0 JUHUIO Tpamenuu; 2) BBICOTY; 3) ILIOIIALb.

B C

13 15

A D
16

Pemenue.

1) Cpenuas guaua Tpanenuu (L) paBHA HOJycyMMe OCHO-
BaHUM TpaleInuu:

_BC+AD 2+16 _
2 2

L 9.

2) YUro0ObI HAWTM BBICOTY MCXOJHOUM HEpaBHOOEIPEHHOI Tpa-
Mmenuu, HCIOJb3yeM IOMOJHUTEJIbHOE IIOCTPOeHMe: IIPOBeaeM
otpe3ok BN, nmapasnenbubiii CD. Orpesok BN pasbuBaeT Tpa-
Mmernuio Ha ABe vacTu: mapaJuienorpaMMm BCDN u TpeyroJbHUK
ABN.

Bricora TpeyroabHuka ABN, omyllieHHas W3 BEPIIUHBI B,
paBHaA BBICOTE MCXOIHOU TpaIlleIiuu.
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13 15 15

| 1
4 H N 2

Haiimem BbBIcOTYy TpeyroabHuka ABN.

B

13 15

A7 H 14—z Y

N3 rtpeyronbumka ABH 1o Teopeme
BH? =13% — x%.

N3 rpeyronsauka BHN IIo0 TeopeMe
BH? =15% — (14 - x)*.

152 —(14-x)° =132 -x?, x=5 u BH =12.

3) Haiimem miomianb Tpamerun:

S 45cp =BC+AD-BH=9-12=108.

185

ITudaropa

ITugaropa

3agaumue 10. B tpamenuu ABCD c ocHoBanuamu BC u

AD nmaroHanu mepecekKamTcsa B Touke O.

Hoxaxkure: TpeyroabHuku BOC um DOA 10100HEI.

B C
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Ioxasameavcmaso:

1) Hna moxasaTelbCTBAa IIONO0MS TPEYroOJbHUKOB Haiigem
Imapsl PaBHBIX YIJIOB.

/ZBOC = ZAOB (kKakK BepTHUKaJbHBIE),
ZCBO = ZADO (kak HakpecT JieKallliie IIPU IIapajjiejb-

HbIX mpaMbix BC um AD wu cekymieii BD), mosTomy Tpe-

yroabauKkn BOC u DOA m1ogo0HBI IO IIEePBOMY IIPHU3HAKY
momo01sa TPEyroJIbHUKOB.

HeHTpaJII)HI)Ie 1 BIIMCAHHBIE YIJIbI

3apganue 11. [lo faHHBIM pHUCYHKa HaWgWTe yroJ X.
C
a
1340 100

Pemenue.

Yron ABC saBaseTcsa BIONCAHHBIM, IIO9TOMY €ro Tpamyc-
Has Mepa paBHA IIOJIOBUHE TpagyCcHOIl Mepwsl ayru AB, Ha
KOTOPYI0 OH omnumpaercda. I'pagycHas mepa ayru AB paBHa

360° — (134° +100°) = 360° — 234° = 126°, moaromy x = 63°.

3amganue 12. IleurpanpHbiii yron MON ua 50° 60Jb-

Iie BIIMCAHHOTO yIJja, omuparoierocda Ha nyry MN. Haiigure
KaXKIbIN 13 9TUX YIJIOB.
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Pemenue.
Broucauuwiii yron LMAN wu ueHtpaiabHbii ZMON yrou
ONMpalTCsI HA OZHY U Ty Ke ayry MN, mosTomy

ZMAN = %ZMON. Ilo ycnoButo ZMON = ZMAN + 50°. Ilo-

ayunm, uto ZMON = %LMON + 50°, spaunr, ZMON =100°

u LMAN = 50°.

3ALAHWA [1715 CAMOCTOSAITE/IbHOM PABOTbI

Yacts 1

1. Haiigure miomanbs TpeyroabHuka ABC, eciu AC = 7,
BC = 8, ZDCB = 30°.
B

A 7T C D

2. Haiigure miommanb TpeyroabHuka ABN, ecaiu AB = 7,
AN = 8.
A

114° 126°

B N

3. Haiinure HepasBepHYyThIE YTJbl, 0Opa30BaHHBIE IPU II€-
peceueHUM [OBYX NOPAMBIX, €CJIM CyMMa [IBYX M3 HHUX
paBHa 64°.

4. HailinuTe HepasBepHYTbIe YIJbl, 00pas3oBaHHLIe IIPU IIe-
peceueHUM ABYX IPAMBIX, €CJAH PA3HOCTb ABYX M3 HHUX
paBHa 64°.
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5. JIBe cropoHbl TpeyroabHuKa paBHbl 5 um 10. Bricora,
mpoBemeHHass K OoJibllleli m3 HUX, pasHa 4. Haiigure
ILJIOIIAAh TPEYTOJbHUKA.

6. B 10 m gpyr or apyra pactyT aBe Oepesnl. M3mepuiu
UX BBICOTY: y omHOUM — 35 M, y apyroir — 11 merpos.
Haiigute paccrosnme MexXIy MX BepXYIIKaMM?

35 M Y

11m

10m

7. 11 yCTaHOBKHU TYPUCTUUECKOTO O0OPYIOBAHUS HA PaB-
HOM PACCTOAHUHU JPYT OT APYra BOMTBI TPU KOJIBIIIKA.
Kpaiiane HaXOmATCS OT MPSAMOM TPONMHKH HA PACCTOSA-
Huu 4 m u 7 m. Halinure paccrosHue, Ha KOTOPOM Ha-
XOAUTCS OT TPONMHKY CPEIHUI KOJIBIIIEK?

//

-~

8. Kakoii MUHMMAJbHONM AJUHBI JOJIMKHA
ObITh JIeCTHHIIA, UTOOBI OHAa JocTaja N
IO OKHA JAauHOro AOMMKA HA BBICOTE ) 4™
4 MeTpOB, €CJIU ee HUXHUI KOHeI| OT-
CTOMT OT JOMAa HAa PACCTOAHUU 3 Me-
TPOB? 3™m
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9. CKoJIBKO oceil cuMMeTpuu umeer gurypa?

>

10. CxoabKO oceil cumMMeTpuu mMeer Gurypa?

11. CKOJIbKO IIEHTPOB CUMMeTpumu umeet durypa?

12. CKoabKO oceli cuMMeTpuu umeet purypa, eciau ABCD —
KBagpar?

o
o<%>>
o

13. Ha pucyHnke m3obpakeHa OKPYIKHOCTh C I'OPHU30HTAJD-
HBIM N BEPTHUKaJBbHBIM AHaMeTpaMM. CKOJIBKO ocell cuM-
MeTpuu umeet ata urypa?

SV
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14. HaiiguTe BBICOTY MPABUJIBHOTO TPEYTOJHHUKA CO CTOPO-
Ho#t 12.

15. HaiiguTe mioiiagb NPaBUJIbHOTO TPEYTOJLHUKA CO CTO-
powoit 12.

16. Haiigure pagmyc OKPY KHOCTH, BIMCAHHOM B IIPABUJIbL-
HBIN TPEYTOJILHUK CO CTOPOHOM 12.

17. Hailigure pagmyc OKDPYKHOCTH, OIMCAHHOW OKOJIO IIpa-
BUJIBHOTO TPEYTOJbHUKA CO CTOPOHOMH 12.

18. HaiinuTe miiomanb paBHOOEAPEHHOI'O IIPAMOYTOJILHOTO
TPEeyTroJbHIKA CO CTOPOHOM 12.

19. HailiguTe MEHBIITYIO BBICOTY PaBHOOEJPEHHOTO IIPIMO-
YT'OJIbHOTO TPEeyToJbHUKA CO CTOPOHOM 12.

20. Haiimure paguyc OKPYKHOCTH, OIMCAHHON OKOJIO paB-
HOOeIPEeHHOT0 IPAMOYTOJbHOTO TPEYTOJIbHUKA CO CTOPO-
HoIt 12.

21. HalinuTe mepmMeTp OPAMOYTOJBHOTO TPEYTOJbLHUKA C
kareramu 12 u 16.

22. JlaH IpAMOYTOJbHBIA TPEYTOJBLHUK ¢ KaTeTamu 12 u 16.
HaiiguTe KocuHyC MEHBIIIET0 yIJja TPeyroJbHUKA.

23. Haiimure MmeguaHny, IPOBEIEHHYIO K I'IIOTEHY3€ MPAMO-
YTOJBHOTO TPEYyroJbHUKA ¢ KaTeTamu 12 u 16.

24. B paBHOOeIpeHHOM TpPEyroJbHUKE ¢ OcHOBaHuWeM 16 u
060KOBoOI1 cTopoHoil 10 HalinuTe BBICOTY, IIPOBEIEHHYIO K
OCHOBaHUIO.

25. Haiimure miomiaab paBHOOEIPEHHOTO TPEYTOJIbHUKA C 0C-
HoBauueM 16 1 60K0BoOIi cTopoHOii 10.

26. B paBHOOeIpeHHOM TPEYTrOJbLHUKE C OCHOBaHHeM 16 u
60K0BOI1 cTopoHoii 10 HaiinuTe BBICOTY, IPOBEIEHHYIO K
0OKOBOII CTOPOHE.

27. B paBHOOEIPEHHOM TpPEYroJbHUKEe OOKOBBIE CTOPOHBI
paBubI 20, a KOCHUHYC yrJjia IPY OCHOBAHUY TPEYTOJbHUKA
pasen 0,8. HaiizuTe ocHOBaHUE TPEYTOJIbHUKA.
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28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.
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CepeuHBI CTOPOH IPABUJIBHOTO TPEYTOJbHUKA IIOCJIE-
JOBaTeJIbHO COeNUHEHBI OTpe3KaMu. Haiiaure cTOpoHY
KMCXOJHOTO TPEYTroJIbHUKA, €CJIM CTOPOHA MHOJYYEHHOTO
TpeyroJibHUKAa paBHa 4.

CepeauHBI CTOPOH IIPAaBUJIBLHOTO TPEYTOJbHUKA TTOCIE 0"
BaTeJbHO COeUHEHBI oTpesKkamMu. Haliqure GucceKTpUCY
KCXOMHOT'O TPEYTrOJbHUKA, €CJAW CTOPOHA IIOJYYEHHOTO
TPeyroJbHIKA PpaBHAa 3.

CepeanHbI CTOPOH IIPAaBUJIBHOTO UETHIPEXYTOJbHUKA T0-
cJIeIOBaTeJIbHO coelnuHeHbl oTpeskamu. Haiigure cTopo-
HY HOBOI'O YeTHIPEeXYTOJbHUKA, €CJIU CTOPOHA TAHHOTO
YeThIPEXyTroJbHIKA PaBHA 2\/5 .

CepequHBI CTOPOH IIPABUJIBHOTO YETHIPEXYTOJbHUKA TO-
cJemoBaTeIbHO COeIWHEHBI OoTpe3dkamu. Haiinure 1mio-
I1a1b HOBOT'O UETHIPEXYTOJbHUKA, €CJI CTOPOHA TaHHOT'O
YeTHIPEXYTOJbHUKA PaBHA 2.

Ham pom6 ¢ guaroHanamu 16 um 30. Haiimure cTopomy
pomba.

Ham pom06 ¢ guaroHamamu 16 u 30. Haiigure mioiianb
pomba.

Ham pom06 ¢ nuaroHaaamu 6 u 8. Halimure BbicoTy pomba.

Ham pom6 ¢ nuaronaasamu 6 u 8. Halimure paguyc okpyx-
HOCTHU, BIIMCAHHOI B poMO.

B nmapammemorpamme ABCD 1mipoBefeHa auaroHaJib
BD. Hatizute cTropoHy AD mapaJiejorpaMma, ecju
AB = 62, ZADB = 80°, /BDC = 45°.

Haiigure mepumeTrp napaJiiejgorpaMma, ecjii OMCCeKTPH-
ca OJHOTO 13 eT0 YIJIOB JeJIUT CTOPOHY IapaJiiejiorpaMMa
Ha orpesku 10 u 14.

Boasmrasa BeicoTa mapaJiiesiorpamMMma paBHa 6. Haiimure
ILJIOIIAAh IapajjiesiorpaMMa, eCJu OMCCEKTPHca OJHOTO
U3 ero YIJIOB JeJIUT CTOPOHY IlapaJjjiejlorpaMMa Ha OTpes-
Kk 10 u 14.
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39. Haiimure nauHy MeHBIIel uaroHaay mapaJiiegorpaMMa
co croporamu 3v3 u 2 u yrmom 30°.

40. Haigure amuuy 60JbIlIel TuaroHaau mapajjiejorpaMmma
CO CTOPOHAMU 33 u2m yriaom 30°.

41. [Tana paBHOOeApeHHAs Tpamemnus, 60KOBbIE CTOPOHBI KO-
Topoit paBHbI 10. BricoTa Tpanmenuu paBHa 6, a OoJbliee
ocuoBanme pauo 20. HaiiguTe MeHbIllee OCHOBaHUE TPa-
MeIuu.

42. B paBHOOeIpEHHOH Tpamennu, 60KOBbIE CTOPOHBI PABHBI
10, BrIcOTA Tpamemuu paBHa 6, a OOJIbIllee OCHOBaHUE
paBuo 20. Haiigure cpeJHIOI0 JUHUIO TPAIICI[UH.

43. HaiiguTe cyMMy BceX BHYTPEHHHUX YIJIOB IIPABUJILHOTO
MIeCTUYTOJILHUKA.

44. HaiiguTe cyMMy BCe€X BHEITHHX YTJIOB IPaBUJIBHOTO IITe-
CTUYTOJBHUKA.

45. HaiiguTe rpagycHyio Mepy BHYTPEHHETO yIJja IIPaBUJIb-
HOT'O IIIeCTUYTOJIbHUKA.

46. HaiiguTe rpagycHYIO Mepy BHEIITHETO yTJia IIPaBUJIBLHOTO
MIeCTUYTOJbHUKA.

47. Ilo taHHBIM PUCYHKA HaWaUTE YTOJI X.

1105 80°
48. Ilo gauHbIM pucyHKa HaiguTe yroa x (r. O — IeHTp
OKPY’KHOCTH).
40°
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49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
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Ienrpanpabiii yrom KOC ma 60° 6osbIille BOMCAHHOTO
yriia, onupasorierocs Ha ayry KC. Hafigure yroa KOC.

HenTpansaeiii yrom LON Ha 70° Gosibille BOMCAHHOTO
yriia, omupaomierocs Ha nyry LN. Haiigure sToT BOH-
CaHHBIN YTOJI.

Ha nmoayoxpy:xuoctu MN B3aTeI ToukKu A u B Tak, uTo
UMA =12°, UNB =40°. Haiinure UAB.

Ha monyoxpyskuHoctu MN B3ATHI Touku A u B Tak, 4To
UMA =100°, UNB =100°. Hatinure UAB.

Ha moayoxpy:xuoctu MN B3aThI ToukKu A u B Tak, uTo
UMA="72°, UNB=40°. Haiinure xopny AB, eciiu paguyc
OKPY:KHOCTH paBeH 12.

Ha nmoayoxpy:xuoctu MN B3saThl ToukKu A u B Tak, uTo
UMA=42°, UNB =18°. HaiinuTte xopay AB, ecjiu paguyc
OKPYKHOCTH paBeH 12.

Ha nmoayoxpy:xuoctu MN B3aThI ToukKu A u B Tak, uTo
UMA="72°, UNB=18°. Haiinure xopay AB, eciiuz paguyc
OKpYy:KHOCTHU paBeH 12.

Xopaa NT craruBaert nyry, paBayio 120°, a xopga NA —
ayry B 110°. Hatigute yron ANN.

Xopast MN u AB okpy:xHOCTU IIepeceKkatoTcs B Touke C.
Haiinure yroa BCN, eciu UMA =72°, UNB = 18°.

VrKaKuTe HoMepa HeBePHBIX YTBEPKICHUI.

1) KoraHreHcoM ocCTpOro yrja B IPSAMOYTOJBHOM Tpe-
YTOJIbHUKE HAa3bIBAETCSA OTHOIIEHWE IIPOTUBOJIEKA-
IIEero KaTeTa K IPUJEKAIIeMy.

2) CuHycOM OCTPOro yrja B IPSIMOYTOJHLHOM TPEYyroJib-
HUKe Ha3bIBAe€TCSA OTHOINEHWE HMPOTUBOJIEKAIIETO Ka-
TeTa K TUIIOTEHY3e.

3) Eciu yribsl BepTUKAJbHLIE, TO OHU PaBHBI.

4) Ecau yrasl paBHBI, TO OHU HABJSIOTCA BEPTUKAJIb-

HBbIMHA.
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59. YKakuTe HOMepa HEBEPHBIX YTBEP:KICHUI.

1) KoraureHcoM OCTpPOro yrJja B IPAMOYTOJBLHOM Tpe-
YTOJIbHUKE Ha3bIBAETCA OTHOIIEHUWE IIPUJIEKAIIETO
KaTeTa K IIPOTUBOJIEKAIIEMY.

2) KocuHycoM OCTpPOro yrjia B IPSIMOYTOJHLHOM Tpe-
YTrOJIbHUKE HAas3bIBaeTCs OTHOIIIEHNE IIPOTUBOJIeKA-
Iero KareTa K TUIIOTEHY3e.

3) Jlro00ii paBHOOEAPEHHELIA TPEYTOJbHUK SBJIAETCS
PaBHOCTOPOHHUM.

4) JI1060ifi paBHOCTOPOHHUU  TPEYTOJbHUK SBJSETCS
paBHOOEIPEHHBIM.

60. YKaKuTe HOMepa BEepPHBIX YTBEPIKIEHUM.

1) Jlzo60i1 mIpAMOYTrOoJbHUK SBJISETCS KBAAPATOM.

2) Jlo00ii KBagpaT ABJISIETCA IPAMOYTOJILHUKOM.

3) Eciu TpeyroabHUKM HUMEIOT PaBHLIE ILIOIIALU, TO
TPEYTrOJIbLHUKY PaBHBI.

4) Ecau TpeyroJbHUKHW PaBHBI, TO OHM MMEIOT PaBHLIE
TLIOIIAMY.

61. YraxkuTe HOMepa HEBEPHBIX YTBEPIKIECHUI.

1) JIro6oit mapajiaesorpaMM SBJISETCS IIPAMOYTOJbHHU-
KOM.

2) JIro60¥i TPAMOYTOJBHUK SABJSETCA Iapajjieorpam-
MOM.

3) Eciu cymma aByx yrioB paBHa 180°, To oHU ABJIA-
IOTCSA CMEKHBIMU.

4) Ecau yriabsl cMesKHBIE, TO X cyMMa paBHa 180°.

YacTts 2
62. B TpeyroabpHUKe co cTopoHamu 7, 9 u 14 HaliguTe IJINHY

MeIuaHbl, IIPOBEeNeHHOI K 00JIbIIeil CTOPOHE.

63. Haiigure 1InHYy OKPYKHOCTH, BIIMCAHHON B TPEYTOJIbHUK
co croporamu 20, 20, 24.



Tema 12.

64.

65.

66.

67.

68.

69.

70.

71.

72.
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B Tpeyroasauxke MBO BO =5, OH = 4, paguyc OKpyxK-
HOCTH, OIMCAHHOI 0K0JI0 Tpeyroabuuka MBO pasen 10.
Haiigure M B.

B

M 0
H

B tpeyronsauke MNP cropona M N He gnuaHee 12, cTo-
poua NP He ajnuHHee 5, a ero mjomiagb He MeHbIe 30.
Haiigure nuamerp OKPYKHOCTH, ONHCAHHON OKOJIO Tpe-
yroabuuka MNP.

CropoHa MpPaBUJIBLHOTO IIIECTUYTOJbHUKA paBHa 8. Haii-
JIVTe MEHBIIYIO IUATOHAJb IIIeCTUYTOJbHUKA.

B tpanenuio ABCD (BC||AD) Buucana OKpPY’KHOCTb.
BC=12,AD =16. HaiinuTre guamMeTp OKPY:KHOCTH, €CJIHN
CD=15.

Hama Tpanenua ABCD c ocaoBanuamu AD =11, BC = 4.
Boxosrie cTropoHb! Tpamnenuu paBubl 20 u 15. Haiigure
ILJIOIIAAD TPAIIeIINH.

Hama Tpamernua ABCD c ocuoBauusamu AD =11, BC = 4.
Boxosrie cToponb! Tpanernuu paBHbl 20 u 15. [[uaronanu
Tpanenuu nepecexaiorcsa B Touke O. Haiinure mromans
Tpeyroabuuka BOC.

HaHBI KOOPAMHATHI [ABYX BepIIUH TPEYTroJbHUKA
MXN : M(0; 4) u N(4; 6). HaiiguTe KOOpAUHATHI TPETh-
eit BepmiuHbl X, €CJI U3BECTHO, UTO TOUKA X JIEIKUT HA
OpAMOU b, 3afaHHON ypaBHEHUEM Y = X, U TPEYTOJbHUK
MXN nmeeT HAMMEHBIINH ITIEPUMETP.

Haiigute miomank paBHOOEIPEHHON Tpameliuu, TUATro-
HaJIb KOTOPOil paBHA 8v2 u cocrapiser ¢ ocHoBaHMEM
yroia 45°.

Onma m3 guaroHajeil IPAMOYTOJLHON TpaIlenuy NeJUT
9Ty TpAaIenuio Ha ABa MPAMOYTOJIbHBIX PABHOOEAPEHHBIX
TpeyrogbuEuKa. Haligure miomaas sToM Tpamennuu, eciu
MeHbIITass 00KOBasA CTOPOHA Tpamenuy paBHa 2.
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73. Orpesku KE u OP nepecexkaioTcsa 1 TOUKOMH IIepeceueHn s
mensaTcs nomoJsam. Jloxkaskure, uto AKOE = AEPK.

74. Orpesku KE u OP nepecexaioTcsa 1 TOUKOH IIepeceueHn s
JenaTcd nomnosaaMm. JJorkasxkure, 910 S xor= S pro -

75. B uersipexyronasuuke ABCD (BC||AD) u 4B = £D. Jlo-
Kaxxure, uTo ABCD — mapaJiiesorpaMM.

76.B wuerwsipexyrombauke ABCD ZABC = ZADC mun
LABC + ZBCD = 180°. Horkaxure, uro ABCD — napauJ-
JIEJIOTPaMM.

77. [Jokaxxure, 4TO €CJIU MeJUaHa TPEYTOJbHUKA COBIIAIAET C
ero BBICOTOIi, TO TPEYTOJbHUK — pPaBHOOEIPEHHBIH.

78. Jokaxxkure, 4TO ecau OMCCEKTPHCA TPEYTrOJbHUKA COBIIA-
JlaeT ¢ ero BLICOTOM, TO TPEYTOJbHUK PAaBHOOEIPEHHBIH.

79. Xopast AB u CK — guaMeTpsl OKpy:KHOCTHU. [loKasKuTe,
uyto xopabl AK u BC paBHEI.

80. Xopaert AB u CK — guameTpsl OKpysKHOCTU. [loKaKuTe,
uyro /BAK = /BCK.

81. Orpesxku OB u CK mepecekaloTcs B UX 00IIell cepequHe.
Hoxaskure, uro npambie OC u BK mapaJijiebHbI.

82. [Ire mapasienbHbIE IPAMBIE IEpeceUe bl ceKyiei. [loka-
JKHUTE, UTO OMCCEeKTPUCHI COOTBETCTBEHHBIX YIJIOB IMapaJ-
JIeJIbHBL.

83. [Ise mapaJienbHbIe IPSIMBIE IepeceueHbl ceryeii. [loka-
JKHTE, YTO OMCCEeKTPUCHI OAHOCTOPOHHUX YIJIOB IEpPIIeH-
IUKYJISAPHBI.

84. B pasnocroponHeM Tpeyroabuuke ABC (AC — 6oabias
cTOpOHA) TpoBeieHbI BhicoTa AH u 6uccexTpuca AD. [lo-
KajKuTe, YTO YroJl MeXKIy BBICOTOM M OMCCEKTPHUCOI pa-
BeH IoJypasHocTu yrioB B u C.

85. Jloka:KkuTe, YTO OTPE3OK, COEIUHSIONINI CepeIuHbI a1a-
roHajieil Tpamenuu, paBeH MoJyPa3HOCTH OCHOBaHUH.



YKA3AHNA

Mopaoyne «Anrebpa»

Tema 1. Yncna u BbipaxkeHus. NMpeobpa3zoBaHue
Bblpa>keHn

17.

18.

19.

20.
21.
22,

23.

24.

25.

26.

1.1. TemMOoCTh HATYPAJIbHBIX YN CEJ
IIpeacraBbTe Kaskmoe cJjiaraeMoe CyYMMbBI B BH/Ee CTEIIeHU
2. CmoTpuTe TaKiKe pellleHne TUIOBOTO 3amanusa Ne 3.
IIpeoOpasyiiTe BhIpaskenue K Buny 3° — 34 — 35. Cmorpu-
Te TaK’Ke peIlleHre TUIOBOTO 3amaHmsa Ne 3.
IIpousBenenue menurcsa u Ha 2, u Ha 5. CM. pellleHue Tu-
moBoro 3amaHusa Ne 6.

CMm. permrernme TumoBoro 3amaHmsa Ne 11.
CM. pelterme TUIOBOTO 3amaHusa Ne 11.

Pasaoxure umeaa 180 m 270 Ha mpocThble MHOMKUTEJIN.
180 =22 .32 .5, 270 = 2-33 . 5. CM. TaK)Xe pellleHUe TH-
moBoro 3amanusa Ne 13.

Pasnoxxure umcaa 180 m 270 Ha mpocTble MHOMKUTEJU.
180 =22 .32 .5, 270 = 2-33 . 5. CM. TaKiXe pellleHUEe TH-
noBoro s3amaHus Ne 12,

Pasnoxxure umcaa 168 m 450 ma mpocTble MHOMKUTEJIH.
168 =23 .3.7, 450 = 2-32 .52, CM. TaksKe pellleHUEe TH-
moBoro samauusa Ne 13.

Pasnoxxure umcaa 168 m 450 ma mpocTble MHOMKUTEJIH.
168 =23 .3.7, 450 = 2-32 .52, CM. TaksKe pellleHUEe TH-
moBoro samauusa Ne 12.

Haiigure mHambosbInmuii oOIUil meauTens umcea 660 u
924, nis 3TOro Pas3JjIOMKUTE STH YHMCJa Ha IIPOCThIe MHO-
swurean. 660 =22 .3.5-11, 924 =22 .3.7-11. Cm. Tak-
JKe pellleHre TUOOBOTO 3amaHusa Ne 12.
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27.

28.

29.
30.

31.

32.

33.

34.

Hatigure nHambosblnuii oOIUI meauTens umncea 462 u
990, s 5TOrO PA3JIOMKUTE STW YMCJIa Ha IIPOCThIE MHO-
sxurenu. 462 =2-3-7-11, 990 = 2-32 .5.11. CMm. Tax:xe
pellieHre TUIOBOTO 3amaumsa Ne 12.

IIpocThIM YmMCIOM Ha3bIBaeTCA TaKOe HATypaJIbHOE YNC-
JIO, KOTOpPOe MMeeT TOJIbKO ABa HATYPaJbHBIX IEeIUTEJId:
1 m camo 3TO u4mCJIO.

12=1-12=2-6 =3 -4.
Paccmorpure mocienoBaTesbHBIE HATypasbHBIE CTeIEHU

yucaa 3, IOMPOOyHTe BBIACHUTL 3aKOHOMepHOCTh. Cwm.
TaKiKe pellleHre TUIIOBOTO 3amaHus Ne 8.

Tak Kak ocTaTOK OT AeJieHUsS HEeKOTOPOro HATypaJbHOTO
ypeaa x Ha 16 paBeH 9, To ero MOXKHO 3aIHCcaTb B BHE
x =16n + 9, rme n — HeKOTOpPOe HaTypaJibHOe umcio. [a-
Jilee YMCJIO X MOYKHO IPEACTABUTH CJEAYIOIMM 00pasoMm
x =4(4n + 2) + 1. CMm. TakKe pellleHUEe TUIIOBOTO 3aJaHUA
Ne 9.

Tak Kak OCTATOK OT AeJIeHUS HEeKOTOPOI'o HATypPaJbHOI'O
ypcaa X Ha 4 paBeH 1, TO ero MOKHO 3ammcaTh B BUIE
x =4n +1, rme n — HEKOTOpoe HaTypaJbHOe uucio. [a-
Jee UHCIO N MOMHO IIPEACTABUTHL B  BHULE
4k, 4k + 1,4k + 2,4k + 3, rme k — HEKOTOpPOe HATYPAJb-
Hoe uywmcao. CM. TaksKe pellleHHe THUIIOBOIO 3aJaHUA
Ne 10.

Taxk KaK OCTATOK OT JleJIeHUs HEeKOTOPOTO HaTypaJbHOTO
ypcaa a Ha 12 paBern 7, TO ero MOKHO 3alHCATh B BHUIE
a=12n+7, roe n — HEKOTOPOe HATypaJIbHOE YKCJO.
Tornma

a® —2a+5=(12n+7)" — 20120 +7)+5 =
= 144n® +144n + 36 + 4.

Tak Kak oCTaTOK OT AeJIeHWS HEKOTOPOr'o HATypPaJbHOI'O
ypcaa a Ha 5 paBeH 2, a ApYyroro HaTypaJbHOTO UMCJIA —
paBeH 4, TO STHM UYMWCIA  MOYKHO 3alucaTb B BHJIE
x=5n+2,y=5m+4, rie n u m — HEKOTOpble HATY-
panbHBIe umcaa. Torma x +y = dn +b5m + 5+ 1.
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35.

36
37.

38.

39.
40
41.

38.

39.

40.

33
34
35
36.
37

Tak Kak OoCTaTOK OT [eJIeHUS HEeKOTOPOr'o HATypPaJbHOTO
yucJga @ Ha 5 paBeH 2, a APYroro HATYPAJIbHOTO YHCJIA —
paBeH 4:, TO 9THU YHUCJIA MOMHO 3almcaTb B BHIE
x=5n+2,y=5m+4, rtue n u m — HEKOTOPbIe HATY-
panbHBIe umcaa. Torga

x-y=(bn +2)-(bm +4) = 25mn +10m + 20n + 5+ 3.
IIpencraBbTe BBIpAsKeHUe B Buge 5% - 29.

Tak Kak umMcJIo HeJuTcA Ha 2, TO IMocjaenHsAs mudpa B 3a-
mucu 9Toro umeiaa pasHa 2. Temepb HAZO yuecTb IPU3HAK
JeJNMOCTU Ha 3.

ITpunucap cmpaBa m cjieBa OAUHAKOBYIO HMUGPY K UUCITY
14, MBI JOJIKHBI HOJYYUTh YMCJIO, CyMMa (P KOTOPOTO
JeJauTca Ha 3.

Haiinure naunmenbiiiee o0iee KpaTHoe umcea 48 u 60.
220 =19,56-11 4 55.

Hatigure manboapmiuii obmuii geaurens unucena 120, 280,
320.

1.3. Crenens ¢ meJabIM IMOKa3aTejieM

x—a
ITogcTaBbTe 3HAUEHUS X M 4@ B BHIPpAKEHUe .

5
HO].ICTaBI:Te 3HaYeHud X U Yy B BbIpaKeHne ———.

81
HOﬂCTaBBTe 3HAYeHUusd X U Yy B BBIPpaKeHUe yz.

16x

1.4. KBagpatHblii KopeHb. KopeHs TpeTheil cTeneHu
Paccmorpure xBagpaTr BBIpaKeHUS 3 — V2.
IIpencraBbTe BBIDAKeHUE B BUIE %/276 -%/379 %/573 .
BernecuTe o0Iiuii MHOMKHTEIb V3.

CMm. permiernue TumoBoro s3amaHmsa Ne 3, Ne 4.

HpI/I BBIUMCJIEHNM 3HAQUYEHUA BBIPaKEeHUNA

{62,562 — 58,52 npumenuTe GOpMyIy PA3ZHOCTH KBAApaTOB.
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38.

39.

40.

33.

34.

35.

36.

37.

38.

39.

IIpu BBIUMCJIEHUU 3HAUEHUS BBIPAKEHUS
\484 —2.22.13 + 169 mnpumenute GOpMyIy KBaspara
pasHOCTH.

IlpencraBbTe Kaskgoe YHCIO B BuAe apu@MeTHYEeCKOTO
KBaJIpPaTHOTO KOPHA, WJIMU YMCJIa €My IIPOTHBOIIOJOKHOTO.
W cpaBHHTe MOAKOPEHHBIE BHIPAYKEHUS.

IIpencraBbTe KasKk0e YMCJI0 B BUJe KOPHS TPEThEU cTelle-
Hu. VI cpaBHUTE TOJKOPEHHBbIE BBIPAYKEHUA.

1.5. BeipaskeHus 1 Ipeo0pa3oBaHUA

CrpynnupyiiTe cjaraeMble B BBIPAXKEHUU CJEAVIOIIIM 00-
pasom (x3 + y3) — (xy2 + xzy). B mepBBIX CKOOKax IpH-

MeHUTEe (POPMYTy CyMMBI KyOOB, BO BTOPBIX — BBIHECUTE
00IIIMIT MHOMKUTENDb XY.

CrpynnupyiiTe cjaraeMble B BBIPDAXKEHUU CJEAVIOIIMM 00-
pasom: (9362 —12xy + 4y2) + (3x — 2y). B mepBBIX CKOG-

Kax mpuMeHuTe (PopMyJy KBagpaTa CyMMBI.

CrpynnupyiiTe ciaraemMble B BHIDQ)KeHUU CJIEAYIOMUM 00-
pasom: (2p +3m)+ (4p2 —9m? ) Bo BTOpBIX CKOOKax

npuMeHuUTe (QOPMYJIY PaAsHOCTU KBaAPaTOB.

B uucaurene wucmonbsyiiTe (GopMysy passoKeHUS Ha
MHOKUTEJIN KBaJApPaTHOTO TpexujeHa (CM. pellleHue TUIIO-
Boro samanusa N 8). B sHameHaTesie BbIHECUTe OOIIUIA
MHOJKUTEJb.

B umncanuTese HCIONIB3yHTe (GOPMYIYy KBajgpaTa CyMMEI, a
B 3HAMeHaTeJle CIPYNIUPYiiTe claraeMble CIeAYIOIIUM 00-
pasom: (6ax 4 2x) — (3a +1) u BeHecHTe 3a CKOGKH 06-
muii MHOXKUTENIb (34 + 1).

B uucauTesne uMcmonb3yiiTe TPYHOINUPOBKY U BBIHECUTE 3a
CKOOKH OOLIUil MHOKHUTEIb (Y — 1). CM. Tak:Ke pelleHue
THUIIOBOTO 3amaHmusa Ne 5.

B uwmcaurene mnpumenHute GHOPMYyJay pPaA3HOCTH KYOOB.
B smameHnarese — KBagpaTa CYMMGBEI.
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40.

41

42

43.

44.

45.

46.

47

48

CrHauajia pasjoKuUTe Ha MHOKUTEJN YUCJIUTEJIb U 3HAMe-
HaTeJ b KasKAol apobu. B umcauTese mepBoil Apobu mpu-
MmeHuTe (GOpMyJy KBagpaTa CyMMbI. B umcinuTese BTOPOit
Ipo0u — pPasHOCTH KBaJIpaToB.

CHauajia pas3yioKUTe HA MHOMKUTENW UYNCJIUTE]Ib W 3HaMe-
HaTeJb KaXKION Apodu. B umcaurense mepBoii gpobu odpa-
THTe BHUMAaHWE HA UHCJO CJAraeMbIX. ITO IOACKAaXKeT
BAM IpHeM Pas3JosKeHUs Ha MHOMKHUTeJU. B 3HaMeHaTese
BTOPOI Apo0M IpuUMeHHuTe (POpPpMYyJy PA3I0KEHUS KBalI-
paTHOTO TpexujeHa HAa MHOKHUTeJau. B ciydae saTpynpue-
HUS CMOTPUTE PellleHre TUIMOBOTo 3amaHusa N 9.

ITpuBenuTe apodu K oOIIeMy 3HAMEHATEJII0, YUTUTE, UTO

(m — 1)3 =—(1- m)g.

PazyoxxuTe Ha MHOMKUTEJNN UYHCIUTE]b APOOU, IPUMEHUB
GopMysIy pPasHOCTH KyOOB, M COKpATUTEe APOObL Ha OOIuii
MHOKUTETDb (4 + 2-8" + 9" )

B uwmcauTene mepBoii Apodu MCIOJIBL3yITEe (PopMyJay pas-
HOCTH KBaJpaTOB, a B 3HAMeEHATeJIe BTOPOU Apo0du — CyM-
MBI KyOOB.

B mepBbIX CKOOKax HpuBeIuUTEe K 00IeMy 3HaMeHaTeJo.
9
ITonyuure ———. Bo BTOpPBIX CKOOKaxXx mpuUMeHUTe (op-
3 — Jx
MyJy KBajaparTa Pa3HOCTH.

1-it cnoco6. BeauTe HOBYIO IlepeMeHHYIO a = X2 U pasJio-

UTe KBaJpaTHBIH TpexuieH a’ +a — 2 Ha MHOMKUTEH.
2-1 cnocoo. IIpencrasbTe BBIpaKeHUe B BUE
x* +x? —1 -1 u ucnoab3yiiTe TPYNIUPOBKY.

Bripamkenue COCTOUT W3 IeCTU cjaraeMbix. Crpynmnupyi-
Te WX MO TPU U BBIHECUTE OOIINIT MHOKUTEJNb (HampuMmep,
B IIePBBIX CKOOKAaxX CIrPyNIUPYyITe BCe ciaaraeMblie, COAEp-
skamue p2).

BrIipaskenue cocTOuT M3 IIECTH cJjaraemMbix. Crpynmupyii-
Te MX MO TPU W BBIHECUTE OOIMIT MHOYKUTEJNb (HampuMep,
B IIEPBBIX CKOOKAaX CrpyHIMPYHTE BCe cjlaraeMble, COIEp-
skamue m?2).
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49.

50.

51.

52.

53.

54.

55.

56.

57.

BrimmosHAlTe OeficTBUA IIOCJIeAOBATEJIbHO M aKKypPaTHO.
B mepBbIX CKOOKax cHavaJia Pas3JiosKUTe Ha MHOMKUTEIU U
YUCJIUTEIb, ¥ 3HAMEHAaTeJb IepBOil ApoOu, a 3aTeM IIpPU-
BeauTe ApoOM K 0OIleMy 3HaMeHATeJio X + 3.

. 5
Cuauajia mpeo0OpasyiTe MHOMKUTEIb ———» 3aMeHUB OT-
1+ 4x

pHUIlaTEeIbHBIA II0KA3aTeJlb CTEIeHM Ha IIOJOMKUTEIbHBIN.
Hasee wm36aBbTECh OT ABYXJTAXKHOCTH B 3HaAMeHATeJe.
B ciayuae sarpyaHeHMii CMOTPHTE pPeIlleHHe TUIIOBOTO 3a-
mauusg Ne 10. B ckoOkax, mpe:kjae ueM IPUBOIUTL APOOU
K 00IeMy 3HAMEHATEJIO, PA3JIOKNTEe Ha MHOMKUTENN 3HAa-
MeHaTeJU KaKIOW mpodu.

B mepBoii gpobu u B umcauTesie, U B 3HaMeHaTeJsie pac-
KpoiiTe CKOOKM W IPUMEHHTEe TIPYIIUPOBKY. Bo BTOpOI
Ipo0u mpuMeHHuTe (POPMYJay Pa3HOCTH KBaapaToB.

B unciauree BbIJEJINTE CTEIIeHM YlCeJl 5 u 3. HOJIy‘II/ITe:
9.75" :3n+2 .52n

B uncauTesne BbIHecuTe obmuii MHOxkuUTens 2" 1. Ilouy-
gmre: 272 — 2771 =277 1(8 —1).

BBeguTe HOByIO IepeMeHHYIO @ = +/I U COKPaTUTe IpPo0b
a? +a —12

3—a
BBefnuTe HOBYIO IIepeMeHHYIO a = +/x. B umucauresne mep-
BOI Ipo0U MCHOJIB3YHTE (POPMYJY PA3HOCTU KBagpaToB, a
B 3HaAMeHAaTeJie BTOPOUW ApoOuM — PasHOCTU KyOOB.

B mepBBIX CKOOKAX pasJIO/KHUTE Ha MHOMKHUTEJIN 3HaAMeHA-
TeaW KayKIOW ApoOW, AJSA STOTO0 BBIHECUTE MHOMKUTEJb
\Jy. BolpaskeHue B CKOGKAaX TOKIECTBEHHO BBIPAYKEHUIO

27 49 — 14y + y2
,y>0. B BrpaxeHun 2o Y BBIJIEJINTE B

y—"T 2ﬁy
YHucCJanTesie KBagpaT Pa3HOCTH.

He Topomurechr ¢ pemreHmem. BHuMAaTeEbHO mOCMOTpPHUTE
Ha BHIpasKeHUe B CKOOKaX U CPaBHUTE €r0o C BhIPAKeHUEM
a? — 4a + 4, Koropoe IpejcTaBageT coboii KBaApaT pasHo-
CTH.
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58.

59.

HcnonpayiiTe cienyroliee CBONCTBO: AJsA JIIOOOro mAelicTBU-
TeJBHOTO umeaa X : Vx2 =[x

BeinmosiHuTe Cieayioilylo 3amMeHy: a = +x — 9. Bripasure
IIepeMeHHYI0 X Yepe3 IIepeMeHHYI0 @ U IIOJCTaBbTe B WC-
XOJHOE BBIPaKEHUe.

Tema 3. Cuctembl ypaBHeHUN

14.

15.

16

17.

18.

19.

20.

21.
22,
23.

24.

YMHOKBTE U IIEPBOE, U BTOPOE ypaBHeHUe Ha 12 u mpuBe-
IuTe MOJOOHEIEe ciaraeMble.

1-it cnoco6. Meron moACTaHOBKU. BbIpasuTe m3 IepPBOTO
ypaBHEHUsS X WJU Y U IOJCTaBbTEe BO BTPOE ypaBHEHIUE.
2-i1 cnoco6. PaccmoTpuTe BTOpOEe ypaBHEHIUE U IIOIIPOOYIi-
Te «yBUIEeTh» (GopMyJsy KBagpara cyMMbl. TOJBKO He 3a-
OyobTe, UTO ypaBHeHHUe a® = 25 mMeeT ABa pellleHHU.

IIpeoOpasyiiTe BTOpOE ypaBHEHME CcHCTeMbl. llepeHecure
BCe cjlaraeMble B JIeBYI0O YacCTb U INIpuUMeHUTe (HOopMyJry
KBaJpaTa PasHOCTH.

V1o06Hee pemraTh CUCTEMY METOAOM CJOXKeHHUs. Iloayua-
eM, uto x2 = 25, y? = 4 u ucxoAHAA CHCTEMAa PACIALAeT-
cA Ha YeThIpe CHCTEeMBI.

IIpu cioskeHHUM ypaBHEHHUH moayuuTe, uTo x2 = 25. Jlanee
UCXOJHASA CHCTEeMa PACIafaeTcs Ha YeThIPEe CUCTEMHI.

CioxuTe ypaBHEHHA U mojyumre, uro x2 = 25. Cucrema
UMeeT UYeThIpe PeIneHus.

Pemure CHUCTEMY METOAOM CJIOKEHUA, IIPU 9TOM IIOJIy4Yu-
Te KBajgpaTHOe ypaBHeHIHe x° + x — 6 = 0.

CM. pellleHHe THIOBOTO 3amaHus Ne 5.
CM. pellleHue THOOBOTO 3amaHusa Ne 4.

PaccmoTpuTe mepBoe ypaBHeHUE cucTeMbl. lloayunre BO3-
MOKHOe perieHue cuctembl (5; —2). IIposepnTe, ymoBiie-
TBOPSET JIX 9Ta IIapa Yuces BTOPOMY YPaBHEHUIO CUCTEMHEI.

Bo BTOpOM ypaBHeHHMH TpUMeHUTEe (OPMYJIY Pas3HOCTHU
KBaJ[paToB U 3aMeHHuTe BhIpakeHue x2 + y? umciom 13.
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Tema 4. HepaBeHcTBa

20.
21.
22,

23.

24.

25.

26.
27.
28.

29.

30.

PackpoiiTe ckoOKu u mosyuute HepaBeHcTBo —0,5n > 5.
Pemure gBoiinoe HepaBeHcTBO 0 < 3 — 2¢ 2.

W3 mepBOTO HEpaBeHCTBa cUCTEMBI mosiyunte X > —1,4. VI3
BTOPOTO HepaBeHCTBa: x > 1.
PemenueM mepBOro HepaBEHCTBA ABJISAETCSA IIPOMEKYTOK

| —o0; — % )I PerrtenremM BTOPOrO HepaBEHCTBA — OTPE3OK
[—3; 3].

Kopuu ypasuenus — (—1) u (—3). Pemrenue mepaBeHCT-
Ba — TIPOMEKYTOK (—oo;—l). IIpousBenuTe oTOOP KOP-

Hell, IPUHAAJIEKAINX ITOMY IIPOMEKYTKY.

PackpoiiTe ckobku m mpuBeguTe NOJZOOHBIE cjaraeMble.
Ilonmyuure 2 > —2.

Cwm. perlieHre THUIOBOTO 3amaHusa N 7.

Cwm. pemrerue TUOOBOrO 3amaHumsa N 7.

YpaBuenue umeer KopHuU 1 um 2. PemmeHuem HepaBeHCTBa
ABJISIETCS IIPOMEIKYTOK (—oo; 1,5).

Pemenuvem simHeliHOTO HepaBeHCTBa npu a # 0 ABasercs
ayu. A ecaum a = 0?

BrimecuTe 00Ul MHOMKUTEAb. VcXomHoe HEPaBEHCTBO
PaBHOCUJIBHO HEPaBEHCTBY (2x — 1)(2x - 4) 0, KoTopoe

MOJKHO PeIlUTb MeTOAOM HHTepBajoB. CM. pellleHue Tu-
moBoro 3amaHusa Ne 8.

Tema 5. MNMpamoyronbHaga cuctema KoopauHat
Ha MJIOCKOCTU

18.
19.

20.
21.
22,
23.

5.1. YpaBHeHUA NPAMOIi, Tapa6oJIbI U THTIEPOOTBI
CMoTpuTe pellleHHe THUIIOBOTO 3amaHusa Ne 3.

CMmoTpuTe pellleHre THUIIOBOTO 3amaHusa Ne 3.
CMmoTpuTe pellieHWe THUIIOBOTO 3amaHus Ne 5.
CMoTpuTe peleHne TUIOBOTO 3amaHua Ne 5.
CMoTpuTe pellleHre TUIOBOTO 3amaHusa Ne 5.

Hatinure opamHaTHI TOUEK IrepecedueHnsa IpadpuKoB (PYHKITMMA.
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24. 3anuinuTe ypaBHeHNE NOPSIMOM, HPOXOAAIIEed uepes IBe
TouKku. IIpoBepbTe, IPUHAIJIEIKUT JU TPETbA TOUKA JTOU
IPAMOI.

5.2. YpaBHEeHHNE OKPYSKHOCTH

13. IlpeobpasyiiTe ypaBHeHue K Bumy x2 + y? =121.

14. CMm. pemnenne TUmoBoro 3agaumsa No 4. YpaBHeHUE OK-
pyskHOCcTI mMeer Bup (x —1)2 + (y +1)% = 9.

15. Cm. pemrernue TumoBoro 3afaums Ne 4. YpaBHeHHe OK-
pyskHOCcTH mMeeT Bui (x +2)2 +(y —4)?2 =1.

16. CMm. perrenue TumoBoro 3amanusa Ne 4.

Tema 6. OyHKUUN
8. CMmoTpuTe pelleHne TUOOBOTO 3aJZaHuUsa No

9. CMoTpuTe pellleHre TUIIOBOTO 3amaHusa Ne

4.
4.
10. CmoTpuTe pellieHre THUIOBOTO 3amaHmsa N 4.
11. CmoTpuTe pellleHre THUIIOBOTO 3agaHusa Ne 4
12. CMmoTpuTe pellleHMe TUIOBOTO 3amaHusa Ne 5

22

13. ITocse mpeobpas3oBaHUA BBIPAKEHUA Y = T

MOy YA M
y=x+1, x # 0.

14. CmoTpuTe pellleHre THUIIOBOTO 3agaHusa Ne 5.

15. CmoTpuTe pellieHre TUIOBOTO 3amaHusa Ne 5.

16. CmoTpuTe pellieHWe TUIOBOTO 3amaHua Ne 5.

Tema 7. ApudpmeTnyeckas U reomerpuyeckas

nporpeccmu

15. IIycte AB = a;, Torga AC = a;+d u BC = a;+2d. Ilepu-
meTp TpeyroabHuka ABC paBen AB + AC + BC = 3a,+3d
uiu 36, mosatomy a; + d = 12.
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16.

17.
18

19.

20.

21.

22,

23.

HUcnonb3ysa xapaKkTepucTUUYECKOEe CBOMCTBO apudmeTrye-
CKOW mporpeccuu, HaNIUTe a4, a 3aTeM 10 (hopMyJie 1n-0ro
yjeHa u a;, u d.

bs = biq?, smauutr, q> = 3. Beipasure b; uepes b
WcmonbayiiTe xapakTepHUCTUUECKOe CBOWCTBO apudmMeTmye-
CKOM IIporpeccHy WJIN CM. pellleHne TUIIOBOI'O 3aJaHWs
Ne 9.

Cwm. permrenue TumoBoro 3amanus Ne 4. ay; = 0 He ABAsET-
cs OTPUIIATENBHBIM UJIEHOM IPOTPECCHUM.

Sanuinure (Gopmyay n-oro djaeHa. Iloayunre HepaBeHCTBO
a 0, n 41.

n

Haiigure a4, mcrmonb3yda XapaKTepUCTHUUYECKOE CBOMCTBO
apudMeTnyecKoli mporpeccum. [lajiee HaauTe Pa3HOCTH
IIPOTPECCUH.

Nmeem: a; = 3 u a5 = 48. Ucnoaw3yiiTe GopmMyay n-oro
yJIeHa.

CMm. pemieHue Tunosoro samanuss Ne 10.



OTBETbI

Mopynb «Anrebpa»

Tema 1. Yncna v BbipaxkeHusi. MpeobGpa3oBaHMne BblpaXkeHUN

1.1. AenumocTtb HaTypasbHbIX yucesn

5 | 6 | 4 |o0z46s8

15,9, 15
1212, 1122, 2112
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1.2. Mpu6numxeHHble 3Ha4YeHUs

970 = p < 1030
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1.3. CteneHsb c LyesibiM rioKkasaresem
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1.4. KBagpatHbii KopeHb. KopeHb TpeTbev cTerneHn

V159 <13

I R I S TR

2; 2¥2; -2 293 -4
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Tema 2. YpaBHeHUs
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Tema 3. CucteMbl ypaBHEHUN

(15 0), (4; 3)

(1;5), (55 1)

(2,5; —0,5)

(55 2), (=5
1; -

5 _2)’

2)

OTBETHI

(6; —1), (1; —6)

(5; 6), (5; —6),
(—5; 6), (—5; —6)

(245 12), (165 4)
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Tema 4. HepaBeHcTBa

1 2 (-5 —4)

Pemenuii Her —-11 (0,5; 1,5)
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Tema 5. I'Ipﬂmoyroanaﬂ ca1McteMa KoopaumHat Ha NMNOCKOCTU

5.1. YpaBHeHus npsimoui, napabosbi u runep6osnbi

1 2 3 4 5
23 4 3 3 2
6 7 8 9 10
3 3 1 3 2
11 12 13 14 15
1 2134 2 3 1
16 17 18 19 20
3 4 y=38x+6,|y=0,25x — 1, 1
na IT uers. 8
21 22 23 24
2 -0,8; (0,4; 0)| B(1; —9) aa; (2; 4)

5.2. YpaBHeHune oKpy>kxHOCTU

1
2
3
4
5.
6
7
8
9

O R WO =AW

10. 2

.(0;0)

11. %2+ (y - 2)2=9

12. (x— 22+ (y+2)2=4

13. Oxpy:KHOCTE ¢ meHTpoM B Hauayie KoopauHat (0; 0) m
pazuycom 11.

14. OKpy:KHOCTB C IeHTpoM B TouKe (1; 1) u paguycom 3.

15. OKpy KHOCTD C IIEHTPOM B Touke (2; 4) u paguycom 1.

16. Oxpy:xHOCTE ¢ mteHTPoM B Touke (0; 3) u paguycom 2.



OTBETbI 217

Tema 6. dyHKUMMN

1.

© o

S N

a)l; 0)3.
.a)3; 0)1.
1)
. 2)
. 1) HA BBICOTE IIATOTO 9TAKA;

2) Ha IATh 9TaXKel;
3) sraka B ceKyunmy uiau 1 m/c;
4) MeK Iy TATHIM U IIIECTHIM.

.1) 75 km/uu 50 km/u; 2) Ha 20 munyT; 3) 50 KM.
.1)20°C;2)B159;3)c 124 g0 21 u; 4) B 6 4.
.Ecimm0<x<6,T02<y<4.
Eemm2<x<5,702<y<1,4.

10. Eciu 2<x<1,T01<y<"7.
11.Ecin 1 <x<4,100,5 <y <3.

12. O6sacTh 3BHAUEHUN — MPOMEIKYTOK [2; +0).

13. O6siacTh 3HaAUEHWH — MHOKECTBO BCeX uuces, Kpome 1.
14.Ecim 1<x<2,170 T<y<15.

15.Eciu 2<x<3,1029<y<14.

16. Ecim 0<x<4,1701<y<8.



Tema 7. ApndpmeTnyeckaa U reomeTpuyeckas

nporpeccun

1,3

24,5

40

14,25; 25,5; 36,75

4800

72

OTBETbI

-23

162

312
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Tema 8. TekcTtoBble 3apayum 4vactm 1

300,04 pyo®.

10,25% 660 py6.
32% 12 500 py6.

YMeHbIINIACh Ha 9,2%
Ha 2,5%

Tema 9. TekcToBble 3agayn 4actm 2

100 r 21 20r, 30 r 3:2 0,25 1
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Tema 10. DnemeHTbl TeOpPUN BepOATHOCTEN

0,5

1

3

1

24

1
6
1
6

0,3; 0,7

w |
| =

Tema 11. dnemMeHTbl CTaTUCTUKMN

=

© ® NS o R I

a) 4; 6) 3,6; B) 4; 1) 5
a) 7; 06) 4,5; B) 4,5; 1) 2

a) 500; 6) 650 u 750; B) 17500; r) 2000

3
1,2

a) yBenuuutca Ha 0,8; 6) yBeauuuTca Ha 8

a) ymenbinuTca Ha 0,5; 6) yMeHBIIUTCS Ha 5

3
14 u 2

10. 17,5
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Mogynb «[eomeTpua»

Tema 12. NMnaHumeTpuns

1443 32; 148 58; 122
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OKxoHyaHue mabaulbl
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3A0AHUN
C OTBETAMU

o

YCINEX HA O rAPAHTUPOBAH!

HACTOSALLEE N3OAHWE COOEPXWT:
® 3apaHua pasHbIX TUMOE;

@ oTBeTbl KO BCEM 3apaHnaM;
@ pelweHve 3agaqy ¢ KOMMeHTapuaMu.

MATEMATUKA

CBOPHUK 3A0AHNIA

AHanorun4yHble y4ye6Hbleé NOCO6UA BbIXOAAT NO OCHOBHLIM NpeaMeTam:
PYCCKOMY f3bIKy, MaTeMaTuke, CTOpMM, O6LLIECTBO3HAHUIO, 6MONOriK,
reorpacuu, huanke, XuMun 1 MHopMaTumKe.

[na KoMnnekcHon NoAroToBkM K O3 BbIxoAAaT cepuu:
+ TPEHMPOBO4YHLIE BapuaHThl

+ TeMaTM4eCKMEe TPEHUPOBOYHbIE 3aAaHunsa
+ C60pHUK 3agaHuin

« YHUBepcasbHbIA CNpPaBoOYHUK




