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ITpeguciaosue

Conep:xanue ¥ MeTogHYeCKHEe OCOOEHHOCTH
yIeOHHKA anreOpsl gaa 8 kiaacca
nop pegaxkuueit C. A. TenaxkoBckoro

JaHHOEe MeTogHUYeCKOe mocobue IpeAHASHAYEHO AJA YyUYHTE-
Jel, BeZylINX MNpenojaBanye no yueOHHKRY «AjnrebGpa, 8»
IO. H. MakapbiueBa, H. T'. Munaok, K. 1. Herukoea, C. B. Cy-
BopoBoii mox pegaknueit C. A. Tenaxkosckoro. IlpeacTaBIeHHBIA
B oTOM yueOHHKe Kypc oTBeuaer TpeSoBaHUAM PelepalibHOTO
rocyaapcTBeHHOro obpaszoBaTesEHOrNC CTaHAApPTA OCHOBHOIO 00-
1ero ofpasoBaAHNA H OPHEHTHUPOBAH Ha PeaM3allio Kesell uH-
TEJNEeKTYAJIBLHOrO ¥ O0INEKYJILETYPHOrO PASBUTHA yYAIllUXCH.

B yuebHHK «Anrebpa, 8» BRIIOUEH MATEPHAJ H3 CASAYIOIIHEX
dyHIaMeHTaNbLHBIX pasieon: apudMeTHKa, aaredpa, GyHruy,
craructuka. Cojep:ranve MaTepHAJIa KAMKIAOTO U3 9TUX pasfe-
JIOB pPACKPLIBABTCH MOCJIEA0BATRNBHC, CCCTABNAA COOTBETCTBYIO-
YO COAePKaTeIbHO-MeTOAUYeCKYIO JHHNI0, B yuebHUKe pea-
JR3YeTcA NPHHIKI cfalaHCHPOBAHHOTO PASBUTHA COJEePIHATENE-
HO-METOAWYECKHUX JWHHM, UX B3AHNMOCBASH H B3aWMOAEHCTBUS,
IIpeobpasoBaHuA BHPAKEHHH HMCIONBL3YIOTCA OPH DEINeHUH
HOBHIX 337aY BHEITYHCJIHTEJBHOIC XapaKTepa, AJS pacnIupeHHA
KPYyra PACCMATPUBAEMBIX YPABHEHHI, A TAKMKe AN UCCASTOBA-
Hng GyERNuit. PeineEne ypaBHeH#ii K HepaBeHCTB CBASAHO C
BBIYHCICHNAMU H TOXIECCTBeHHEIMH NIpeo0pa3oBaHNAMH, & TaK-
K€ C pasAIUYHBIMU sagavaMH (PYHKIUOHAJNBHOrO XapaKTepa.
IIpu u3yYeHHU 3JEMEHTOB CTATUCTUKHM HaXOAAT IIPUMEHEeHHE
BHIYHCJIMTENbHBIE YMeHUdA, a4 Takike rpadbudeckue ymMeHud,
c¢hopMHUPOBAHHEEIE TPH H3YUeHHH MATepHana o byHkuuax. Baa-
rofiapa 9TOMY CO3AAOTCH VCJOBHA AJA YCBOSHNS YUAINIAMUCH
TEeOPHU K OBIAJEHUA MATEMATHUYSCKHM AIIIapPATOM.

B cooTBercTBHU ¢ PefepanbHEIM MocyAapCTBeHHEIM 00paso-
BATEJbLHBIM CTAHAAPTOM OCHOBHOTO 00llero o0pasoBaHKA Npes-
CTaBJICHHbLIA B yiIeOHHUKE MaTepHall OpDHEHTHPOBaH Ha AOCTHIKe-
HHe YYAIIUMHCA TpEX rpynn obpascBaTe/IbHbBIX PE3YJIbBTATOB
o0yueHnA: JHUYHOCTHBIX, MeTallpeMeTHbIX U NpeAMeTHEIX.

Peanu3soBaHHBIHA B yueOHMKe IOAXO0J K IOCTPOEHHIO Kypca
CIOCOGCTBYET JHMYHOCTHOMY Pa3BHTHIO YHAIIMXCA, CO34aéT
VCIOBUA AJA OUPEeesIeHHA KaKABIM U3 HHUX HHANBHAYAJIBLHOM
TPaeKTOPHH H3yUeHHAa Kypca.

CucremMa yIpaXXHEHHIH B KAXK/JO0M MYHKTE HAYWHAETCH € IPO-
CTeAINX 3aZAHAH, OUEePUNBAIOIIHX TOT MHHHMYM YMeHNi, Ges
KOTOPOTC HEBO3MOKHO JasbHEHIIee n3ydeHHe Kypca, PasobpaB-
Hble B y9¢0HHKE aBTOPCKHEe NPHMEDPE], IIOIIATOBOE HAPACTAHHE
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TPYAHOCTH 3aJaHHil, CKBOZHAA JUHUSA YIPAKHEeHNN AJIS MOBTO-
peHnsa, HajxuuMe paanena «CefleHUA U3 Kypcea aareGpsl 7 Kjac-
car — BCE 2TO CO3AA8T OpeAOoChIJIKH AJIS YCBOGHUSA Kypca cja-
OHMH VIeHNKaMHE, B TO )xXe BpeMs B IIoJie 3peHNA aBTOPOB HO-
CTOAHHO HAXQAATCA YuallHecA, IPOABIAIOIINE HHTepeC H
CKJOHHOCTH K MATEMATHKE. ¥CJAOMKHEHHBIE H HeCTAHIAPTHEIE
3aJAHHUA, BKJIIOYEHHEIE B YHCJH0 OCHOBHBIX M AOOONHUTENBHBIX
YNpasKHEeHNH K TJIABAM, B NMYHKTHL nof pyOpukxoit «daa mex,
KTO XO4YeT 3HATH GOoMNbINe», B pasfen ¢3ajaun MOBLIIIEHHON
TPYAHOCTH», CTHMYJIHPYIOT YUAIIUXCA, HHTEPECYIOMMUXCR Ma-
TEMATHKOI, K MOOHJIN3aMH CBONX CHUJ AJA Nepexoaa Ha boiee
BBHICOKYIO CTYIIEEb B OBJIacHHNH MATEPHAJIOM,

JIMYHOCTHOMY Pa3BHTHUIO YVYALIMXCS CIOCOOCTBYIOT TaKiKe
BKJIOUEHHBIH B yueOHUK pasaen «HUcrTopuveckiie CBeeHMA» MU
NIpMBEAEHHBIE B HEKOTOPBIX NIYHKTAaX CBEJEHHA HJ KH3HMU EBe-
JHUKHUX MaTeMaTHKoB. O3HAKOMJIeHHe ¢ MATEPHAJIOM HCTOPHIE-
CKOTO Xapaxrepa crnocofeTByeT GOPMHPOBAHHIO OOIEKYIBTYP-
HOHM KOMIOETE@HTHOCTH ydaluxcd.

IIpuBATHID B yYeOHUKe ODOAXOA K M3JIOXKEHUIO TeopeTHue-
CKOT'0 MATEPHAJIA U ITOCTPOEHHIO CHCTEME] YIPAKHEHHMIH ¢O34aET
YCAOBHA AJIA OOCTHMIKEHNA METANPeIMEeTHLEIX Pe3yabTATOB 00y-
YeHHA. BRIOYEHHDBIE B YIeOHUK NPEANCIAOBHE H npeamMOyasl K
IrJ1aBaM PACKPBIBAIOT NPAKTHYECKYI 3HAYHMOCTE QOpPMHDpYe-
MbIX SHAHMH B yMeHUI. B XoAe u3ydeHna MaTepuaja IpogoJ-
sraeTcs (GOopMHpOBaHUe YMEHHHA OpPUMEHSATHL MOJENH H CXeMBI,
3HaKH H CHMBOJLI. IIpMBOAHTCA HIMPOKHE KPYT VOPAaXHEeHHI,
B KOTOPDHIX IPUXOAUTCA MepeXOAUTEL OT OMMUCAKHA PEAJIbHONA CH-
TYAUHNH K ypaBHeHHIO, OoT OpMYJbI, 3ajawmell (PYHHKOHIQ, K
COOTBETCTBYOIIEMY I'padMKy H T. I

B yuefGHnke mmeerTcsas HeMas0 3aZaHUi ¢ nmpobaeMHOH IIo-
CTAHOBKO BOIIPOCOB, HAIPHUMED, KAKOU 3AlUChIO BRIPAXKEHUSA
yA0OHee MMOJMB3OBATLCH AJIA BEIMUCIEHUA €70 3HaYeHHUA Ha KaJlb-
KYJATOpe, CYIIeCTBYET JIH TaKoe 3HauYeHHe [TapaMeTpa, IIPpH Ko-
TOPOM JaHHOE KBAAPATHOE YpaBHeHUe ¢ NapaMeTpPOM He MMeeT
KopHeil, UMeeT OJJHH KOpPeHh, HMeeT ABa KOpHA. B Xofe BBINOJ-
HeHHMsA NMOAOOHRIX YHIpa)XHeHWIl BOCBMHKJIACCHHKH y4YaTcA ap-
TYMEHTHPOBATh CBOM OTBeT, BEeCTH JAOKA3aTENbHBbIE paccyXxie-
HuA. BraodeHue B yueOHHK 3afaBuil ana paboThl B mapax M
zagad-uccaefoBaHHil cmocoGeTByeT GOPMHAPOBAHHI KOMMYHH-
KATHBHOH KOMIOETEHTHOCTH YYaIlluXcsA. 3aJaHKA aaa paboTul B
napax OPHMEHTHPOBAHLL HA COBMECTHOE COCTABJIEHNE IJIaAHA pe-
HICHHA WM B3aMMHYIO IPOBEPKY MOJYYEHHLIX Pe3yJbTaToB. 3a-
JauyH-HUCCAEeN0BAHNA HANPABJIEHEL HA COBMECTHYK paCoTy yua-
IHEXCaA [IOJ PYKOBOACTBOM YUYHTeNdA. B XoZe HX BHIOJHEHHA
dopMHpYeTCcA YMeHHe YYAlIHXCA BECTH MOUCK OyTell pemreHHA
B KOHTAKTE € OJHOKJIACCKHKAMH, AeJaTh BEIBOALI H 00001 eHnA.

Cogepianne MaTepuana, NPeACTABJIEHHOTO B yuyeOHUKe
«Anrefpa, 8», H IPpNHATEIA NOAXOA K €T0 H3NOKEHUIO CO3TAIOT
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OpeAOOCHIIKH A4 AOCTHIKEHHS YHAIIUMHCHA NPEMETHEIX pe-
3yALTATOB 00yueHUA. B npollecce nayueHus Kypca pacIInpsaioT-
cA OpeicTaBJIeHUA VUAIIHMXCA O YHCJIAX, BEOAATCA IIOHATHA
«HPPALNOHAALHOE TUCIIO», <AHCTBHTEJIBLHOE YHCIO%. ¥ IAIH-
ecq 3HAKOMATCA C Npeodpa30BAHUAMH PAIlMOHAJNLHLIX Apoleii,
a TaK’Ke BEIPDAYKeHHH, cofepikallliX KBaApaTHLIe KOPHU, Acja-
10T HOBBIE LIATH B OBAAZEHNH CHUCTEMOH (PYHKIMOHAJLHEX NO-
HATNHA, 3HAKOMATCA CO CBOMcTBAaMH M rpadbuxamu QyHKIIUHR

y:% Y= JVx. PopMUDYIOTCH YMeHHMS YUaIIMXCH PeIIaTb

KBaJipaTHHIE U ApobGHbIe paunOHANbHEIE YpaBHeHUA. Pacmnpsa-
eTCA KPYP TeKCTOBHIX 38784, PELIAeMEIX ¢ MOMOMILI) YpaBHe-
HAH. B ux yucao BKAIOYAIOTCA 33084 ¢ NPAKTHYECKHUM COAEp-
JAHHUEM, B YACTHOCTH 3aJa4M HA CMECH H CIIJABEI. YJalipecsd
OBJIAAEBAIOT CNOCOOAMY pellleHHs AUHEHHBEIX HepaBeHCTB ¢ 0f-
HOH HepeMeHHOH M MX CHCTEM, OOJYYAalOoT NpeACTABJIEHUE O
CBOMCTBAX CTENEHH C IIeJILIM MOKABATEAEM H 00 UCIIOIBE30BAHAH
STHUX CBOMCTB B npeotpasoBaHuax. OHM 3HAKOMATCA ¢ ocobeH-
HOCTAMM OPTAHU3AIHH CTATHCTHYECKUX UCCAeJoBaHH, NPHOG-
PETAIOT HAYAJIBHLIN ONBIT B HCHOJB30OBAHNH PA3JIMYHEIX CIIOCO-
60B HATJIAAHOTO IPEeACTARNCHUA JAHHBIX.

Cucrema TOCTPOEHNA KypCa, NPEACTABJCHHAA B yuebHHMKe
sAnrebpa, 8», co3aaET GNATONPHATHLIE YCAOBHA AJISL €r0 YCBO-
eHMA YYAITUMUICA M MX JajJbHe#IIIMX IIaroB B OBJaJeHNH Ma-
TeMATHYECKMMH 3HAHWUAMH N YMEHUAMH.

K nannoMy kypcy cylecTsyer Jdaexkrponnad dgopma yueb-
HHKA (3PY) — COOTBETCTBYIOIAA IO CTPYKTYPE, COAEPHAHUIO
U XYAOHKECTBeHHOMY odopMIIeHHIO NeuaTHoH dopme yuebHHEKA
M BKJIIOYAICIIAA B Ce0d HHTEPAKTNBHEIE CCBINTKH, PACIIHPAOIIHE
M JONOJHANINWE MATEPHAJ NeYaTHOTO YueOHHKA.

PYyHKUNOHAJBHBIMU 0cobenunocTaAMH IDY asnaercs:

— yAO0OHBIA H NOHATHLIN HHTepdeiic 1 HaBuranua o IOY;

— pabora B oHNaiH- 1 oduaiiH-pexuMax;

— TECTOBBlE€ 3aJaHUA K KayJ0i Teme, paszgeny yueOHHKA;

-— BOBMOYKHOCTD J00aBJIeHHA MATEPUAJNIOB, COSTAHHBIX VUH-
TeJIeM;

~ — HHCTPYMEHTHl M3MeHeHHS pasMepa mipudra, cosgaHHA
3aMETOK M 3aKJIaJIOK.

HcooassopaHue IPY npeaocTaBasieT YUNTENIO CAEAYIONINE
BO3MOXHOCTH:

— OPraHHM30BATE KOHTPOJb H CAMOKOHTPOJL IO Pe3yJbTa-
TaM HNIYYEHHA TEMBI;

— Peasn3oBaTh TEXHOJOTHA MOOMABHOTIO, AVCTAHIIHOHHOTO
WM CMEeIIaHHOTO 00yIeHNA;

— peannsoBaThk TpebopaHua PI'OC no hopMUpORAHHIO HH-
¢opMaTHOHHO-00PA30BATEIBHOM CPeAbl CHCTEMOM 3JIEKTPOHHBIX
00paszoBaTeJLHEIX PecypcoB M Jp.
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Yuebuple mocobua, TONOMHAIOITHE YYeOHHK
«Anrebpa, 8» noa peaxaxumeii C. A. Teaaxroeckoro

1. Munamioxk H.T. Aare6pa. Pafouan rerpaas. 8 xaace.
B24./ H.T. Muamiox, H. C. llnsikoa. — M.: IIpoceemenne,
2011—2015.

B pabouywo TeTpaas sxomgur 37 padoT, COCTABJIEHHBIX TO
BCEM OYHKTAM yuebHHKA, 38 HCKJAIUYEHAEM ACHOJHHTEJIBLHBIX
OYHKTOB oA pyOpuKol «JIsa Tex, KTO X049eT 3HATh Goabmies,
Kaxaaa paboTa cOCTONT U3 ABYX pasaenoB. B pasngene I coxep-
RATCA HECHOMKHBIE 3aJaHHfA, CIIOCOOCTBYIOLINE YCBOSHUI) BBO-
AHUMBIX ODOHATUH M aJAropATMOB, (HOPMMPOBAHHIO (byHIAMEH-
TANbHBIX YMEHHI, YCTAHOBJIECHUIO CBA3EH HOBOTO MAaTepHaJIa C
paHee usydeHHHM. B pasgein Il BrarpueHbl GoJiee CHAOMKHBIC 34~
JaHHA, BBINOJHEeHHNe KOTOPHIX Tpefyer ¢cBOOGOAHOIO BialeHNA
chOpMHPOBAHHLIMH 3HAHWAMH X YMEHHMAMY, OPOABJCHHA HWH-
TeNANeKTYalbHOH rHOKOCTH.

YopaxXHeHUsa, npeicTaBileHHble B paboueil TeTpaamu, pas-
HOOOpasHEI 110 GopMe NpeALABACHAA. ¥ YAIINMCS IpejaraeTca
3aKOHYHMTH HAYATOE pellleHHe, NPOUJLIIOCTPUPORATE € MOMOIIBLIO
CTPEeNOK HEKOTOpOe COOTBeTCTEHNE, BHIOPAThL BEPHEIH oTBeT. Ha-
JAYHEe NOATOTOBJIEHHEIX Talaull, BEHYEPYEHHBIX CHCTEM KOOp-
JAHHAT, HEKOTOPH X MOACHEHNH K COCTABJIECHHIO YPABHeHUH HIH
CHACTEM YPABHEHHUI M T, II. CO3AET IPeAMOCHIIKY IJIA HHTEHCH -
dumxannu yuebHOro mpoiecca.

Pafouasa TeTpaJb NpegOCTABJAAET NIHPOKVE BO3MOMKHOCTH
IJIA OPraHU3AnMH PafoTH YYAIMHXCA B KJACCE H JOMA..

2. dKoxos B. H. Aare6pa. /InmgakTHUeCKHME MATEPHAJEI,
8 kaace / B. H. XKoxos, }0. H. Makaprues, H. I'. Muamiox, —
M.: IIpoceemenne, 2014—2015.

JAumaKkTHUecKne MaTepHasibl IpeJHasHauYeHb! JJ1a OpraHuaa-
IHY CAMOCTOATENBHOM pPafoThl yHAIIWXCA W KOHTPOJAA 338 HX
3HAHUAMH N YMeHUAMH, BKIW49EHHEIE B HUX PaboTH OeaaTcsa
Ha ABA BUAA: CAMOCTOATENIbHBIE M KOHTpoJabHEe. Kamaasa caMmo-
CTOSITENLHAA paboTa coAep:KHMT ABa OJoxka 3aganuii. IlepBhii
6JI0K COCTOMT U3 TPEHHMPOBOYHEBIX 34JAaHMIl, HATIpABJIEHHEIX Ha
AOCTHXEHHEe YJIAIIUMHCA YPOBHA 00A3aTeNbHOH NOATQOTOBKH,
Bropoit 610K cocTONT M3 YCIOXHEHHEIX 3aJaHuil, BRIMOJHEHNe
KOTOPHIX TpedyeT MPOABHHYTHIX TEXHHUYECKHUX HABBIKOB, YMEHH A
cBOOOAHO OIEPUPOBATE NPHOOPETEHHEIMH 3HAHUAMM, OPOABAATD
oOpeAeNnéHHYI0 cOOOPA3SNTENBLHOCTD.

KoHTponsHuble paloThI AaHBI B UeTBIPpEX BapuaHTax. Kaxnan
M3 HHX BRJIIOYAET 30AaHAA 00A3aTeJJbHOTO YPOBHS, OTMEUYEHHBIS
0co0bIM 3HAKOM, K 3a/1aHNA Ho/ee BhICOKOTO YPOBHSA CAQXHOCTH.
Kpome TOr0, B IUAAKTHYCCKHE MATEpUAJNL] BKAKUEHbl 3aJaHAA
OJHMIOHAJHOIO YPOBHSA, [NO3BOJAIOIHE YINTENK OpraHii3oBaTh
OOATOTOBKY YYANMXCA K MIKOJbHBIM OJUMIIHAZAM.
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3. #oxoe B. H. ¥poxu anredépu B 8 k1acce: nocodbue aan
yuHrTeael 001eodpasosaTenbapX opraunsamui / B, H. JKoxos,
JI. B. Kpajinesa., — M.: IIpoceemenne, 2014—2015.

KHaura uMeeT Neasi0 moModb YIATENIO B HIOATOTOBKE YPOKOB,
B Heil garorcA peKOMeHAAIIHH N0 OPTaHHU3alHH YPOKOB, ANA
KaXXAOTO M3 KOTOPBLIX IpEeIJIOKEeHbl COOTBETCTBYIOIINE YCTHbBIE
yOpaXHeHUA, OPoBeaéH 0T00D TeoPeTHYEeCKHX CReJeHHi, Tpe-
HUPOBOUHEIX YIIPaKHEHHHA N YyOPaKHeHU A DIOBTOPEHUA AJIA
paGoThl B KJacCe, BHIABHHYTHI IPEAJIOKEHUS MO IOABEAEHHUI)
MTOTra YPoKa ¥ oTh0opy YOpa)KHEeHHH AJIA 3aJaHus Ha JOM.

B nocofuu npensioskeHnl JBQ BAPDHAHTA OPHMEPHOTO TeMa-
THYECKOTQ IIIAHWPOBAHKA, PACCYHTAHHOTO Ha Pa3HOe YHCJIO He-
AeJIbHBIX YacOB, BhRIAEJAAEMBIX HA HaydeHue anredpsi. [Ipuso-
ASATCA TEKCTHl KOHTPOJBHBIX padoT B ABYX BAPUAHTAX.

Coaepxanue M cTpykTypa nmocobua «Axnrebpa.
MeroguuecKkne peKoMeHAAIHH. 8 Kiacce»

B panHOM MeTOAHUYECKOM IOCOOHUU OPUBOAATCA PEKOMEH]IA-
IHK JJIs YYMTeNel, OpeAcTaBjleHHble B BUAE OTIEeNbHBIX TJaB,
KOTODHIE fenarcda Ha naparpagsel. Hazpauusa rmas H naparpados
AyOJIHPYIOT COOTBETCTBYIOIME HA3BAHUA B YueOHHKe. ¥YKa3aHO
YHCJIO YACOB, OTBOAMMEIX HA K3YYEHHE BXOAAINNX B HEro MyHK-
TOB (ATA BTOPOTO BAPHAHTA IIPAMEPHOTO MJIAHHPOBAHHA yued-
HOPQ MATEPHUANA 3TO YMCHO 3aMMCAHO B cKOOKax). ODo3HadeHO
MECTO COOTBETCTBYIOIINX KOHTPOJABHBIX paborT.

B mnaparpadax BLIAeNdOTCA chaeayioliiue pyopurm: «Co-
AepxcaHue MaTepuajar, «OCHOBHAA NEJNb», «XapaKTEepHUCTH-
Ka OCHOBHHIX BHJAOB ALATEJLHOCTH yualluxcar, «Merogudge-
CKUA KOMMEHTapHX» . ITOT MATEPHAN NO3BOJIAEST YUUTENIO IIpa-
BUJALHO PACCTABUTH AKNEHTH OPH OPraHU3alHH yueOHOro
oporecca. B nocobue BKIOYeHEI pyOPUKH « YKA3aHHA K OCHOB-
HbIM YIPAXKHEHUAM VUeOHUKA?, a4 TAKMKE « YKA3aHHA K IOIOJI-
HHUTEJIbLHBIM YOPaXHeHUAM yueOHUKA» K « YKA3AHHA K yIpaMx-
HEHHAM N3 pabodeid TeTpaJK». ITOT MATEPHAJ MOKET OKABATH-
cA MOJIe3HHIM JAJNA Y4YUTeNdA OpU OOArOTOBKE K YPOKAM.
IToapoOHO pa3bupaloTeda NpuéMEbl BLINONHEHUA YVIPaKHeHUN H3
JOOOJIHHTENbHEIX OYHKTOR oA pyOpuKkon «Jl1a Tex, KTo Xouer
3HATH Boapmies»,

B nocoGue BRIIOYEHBI TEKCTH TEKYNTUX KOHTPOJLHEIX pador
M MTOTOBOM KOHTPOJIBHOM pabOThIl, a TaKKe TECT AJNA HTOOBOTO
3a4€éTa, OXBATHIBAIOMMI BCe TEMLL Kypca.

3aBepmaeT nocobue «IIpuMepHOoe NNaHUpOBaHHe YUeGHOTO
MaTepHajaas, B KOTOPOM VKazaHO BpeMsd, OTBOAUMOE Ha H3yde-
HHEe Kawaoro naparpada, 1 MeCT0 KOHTPOJABHBIX padoT o Kyp-
cy anredOpel 8 Kiacca.
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PaunoHanbHblie apootu

§ 1. PanuoHaJIbHBEIC JPOOH M HX CBOMCTBaA

Homep nyaxra Haspanue OVHKTA Yucao ypokos’
1 Panuonanbunie BREIpAsKeHHS 2(2)
2 OcHoBHOe cBOMicTE) Apodn,
Coxpamenue apobei 3 (3)

CopnepxaHue marepuwana

B xypce anre6prel 7 kaacca GuIIO BBEAEHO NMOHATHE 1IeJOTO
BRHIPA}KEHHA M PAcCMATPHBANNCE PAINIMYHEIE TOMAECTBEHHEIE
npeodpazoBaHUA NeALX BhIpaskeHuil, B raase I npogoaskaercs
OBHAKOMJIeHHE YUAIlUXCA ¢ TOMIeCTBeHHEIMH NIpe0o0pasoBaHu-
AMH anrebpandyecKHX BHIpaskeHuii. B nanHom naparpade BBO-
AATCA NOHATUA PAIlHOHANBHOIO BRIpAXKeHU A, JONYCTHMEIX 3HA-
YeHHH IepeMeHHBIX B PALJMOHAABHOM BBIPAXKEHUH, PALMOHAIb-
HO#M Apobu. Yuainuecs 3HAKOMATCH C OCHOBHEIM CBOMCTBOM
pallMoOHAJbLHON ApodH M ero IPUMEHEeHHEM B NPeoGpasoBaHUSIX
IpoOGHBIX BHIPAYKEHHNA.

OcHoBHan uein

OcHOBHas LeNr U3YYCHNS AAHHOTO MATEpPHAJIA COCTONUT B
TOM, YT0Obl BE€CTH HOHATHE pallmoHanbLHo# apobu, chopMmupo-
BATE YMEHHUA VYAIDHXCHA B HECJOMKHBEIX CHTYAIIMAX HaAXOIHUThH
JAOMYCTHUMBIC 3HAYECHHA NIEPEMEHHONH B BHIPAXKEHUAX, coJeprKa-
ImMUX panyoHaldbHbIe APOOH ¢ OZHOH NEepeMeHHOH, 0O3HAKOMHTH
HX C OCHOBHBIM CBOMCTBOM APO0N H HAYYHUTE IIPHMEHSTH €ro MpH
COKpatlleHnH Jpobeii 1 NpHBeJeHNH UX K HOBOMY 3HAMEHATEJIIO.

XapakrepucTuka OCHOBHbIX BMAOB
AeNTeNLHOCTU Y4HalUXCA

Yuamuecs JOMXHBl yMETE HAXOAUTE JOIMYCTHMEIE SHAYEHUA
NIePEMEHHOM B BHIpAXKeHHUAX, COJlep:RamuX ApobH ¢ nepeMeHHOM
B 3HaMeHaTene. OHH JOJIKHBI YMETh TAKXK€ BRINOJHATEL COKPAa-
meHne gpofeii, HCMONB3YA NPU HeOOXOAHMOCTH DA3JIOMKEeHHE

! Baech u panee B CKOGKAX YKAIBIBACTCH UICNIO YPOKOB, BhIACIACMbIX NIPH
BTOPOM BapHaHTE ILIAHHPOBAHHA.
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MHOTOUJICHOB H& MHOMKHTENN, NPeACTABIATL YacTHOE ABYX Ie-
JBIX BBIpAIKEHHMH B BHIZe ApobHM M COKPAIATE NOJIYYEHHYIO
Apobb, ecsin 3TO BO3IMOKHO. DopMHUPYeETCH TaAKIKe YMEeHHe yda-
IUXCA NPHUBOANTE APOOM K YHA3AHHOMY 3HAMEHATEIIO, Npex-
CTABJSATEL IleJI0e BLIPAXKeHUe B BHAe APoGHM ¢ 3aZAHHBIM 3HAMe-
HaTeNneM.

MeToanvecKkMi KoOMMEHTapuH

B xypce anrebprl 7 Kaacca ydaliiecs 03HaKOMHJINCH C Ipe-
06pasoBaAHHAMM HeNbIX BEpaskeHu. TeM caMbIM OBLIA BAJIOMKE-
Ha Gasa AJa pacCMOTpPeHHA B 8 Kjacce NpeoO6pa3soBaHHNA ZpPOG-
HBIX PALIMOHAJNBHBEIX BEIPAKeHHI,

Hayyenne nepreoi TeMBl Kypca anrebpul 8 xKiacca «Panpo-
HAJMBHEIE po0M ¥ X CBOliCcTBa» HAYNHAETCA ¢ NYHKTa 1 «Panuio-
HAJLHBE BHPAMEHAAs, 37eCh BBOAUTCA PAJ HOBHIX NOHATHMA!
Apo0HOE BEIDAYKEHRE, PAILMOHANLHOE BhIPA’KeHHe, JONYCTHMbBIe
3HaYeHHA [epeMeHHRIX B PAIIHOHAJBHOM BBIPDAMKEHHM, pallulo-
HaNLHAA Ap0o0L. YCBOGHHUIO 3TOH CHCTEMbI IIOHATHHN CIIOCOOCTBY-
10T yopaxkueHna 1—16. 3asepmiaior nyHKT 1 GoJyee caoxHEIE
saganua 17—20, BHMnoOJHeHHe KOTOPBIX TpebyeT HeKOTOPHIX
paccyxaennit u o6ocHopaunii. Uayuenue nyukra 2 «OcHOoBHOE
cBoiicTEO apodbu. Coxpamenue Apobeil» HAUWHAETCA ¢ HOKAa3a-
TeJBCTBA OCHOBHOI'O CBOMCTBA ApobH. BocmpomaseaeHue 2TOro
JOKA3aTeJBCTBA OT YUamuxcsa He tpedyerca. BamxHo, 4ToGELI OHI
3allOMHIJIHM POPMYJIHPOBKY OCHOBHOIO CBOMCTEBA PAOHANLHOM
ApobH ¥ YMeNU NPUMEHATE 3TO CBOMCTBO AJA COKPAILEHHSA pa-
LIMOHANBHEIX Apobeii M IpUBegeHHA NX K HOBOMY 3HAMEHATEJIIO,

CymecTBeHHBIM MOMEHTOM B TEOPETHYECKOI YaCTH AaHHOI'O
NYHKTA ABIACTCA PACHIMPEHUE IIOHATHSA TOXKAECTBA. B KRypce
anreSpel 7 Kaacca, rae paccMaTpPUBAJHUCH IIPeofpazoBaHHs LE-

- IBIX BRIPAXKEHMIN, TOMACCTBO ONPEACIANOCE KAK pPaBEHCTBO,
BepHOE IPH BCEX 3HAYCHUAX NepeMeHHRIX. Temneps, B CBAZH C
nepexoioM K HM3YUYEHHIO npeofpasoBaHuil panuoHAJbLHBIX BBI-
paxKeHunii, TOHATHE TOMXIECTBA YTOUHALTCA — TOXKAECTBO OIpe-
JesAeTcA KaK pPaBeHCTBO, BEPHOEe NIPH BceX JONYCTHMBIX 3HA-
YeHHAX IepeMeHHBIX. Takad TPAKTOBKA NOHATHA TOXKIECTBA
HAXOZUT NpUMEHEeHNE B AaJbHENNIeM NIPH PACCMOTPEHHH IIpe-
o0pa3oBaHNil BHIpaKeHH, coep KaIlqnX KOPHH, CTEIEeHH ¢ Le-
JBIMH OTPHIATEJLHEIMH MIOKAZATEJAMH, & TaKXe Jorapudpmu-
YEeCKHX J TPHIOHOMETPHYISCKHX BRIPDAYKEHWH.

B aBTopcrux npumMepax 1-—3 paccMaTpUBAIOTCA Pal/Iu9HbIE
CJyYAH [IPHMEHeHHA OCHOBHOTO CBONCTBA ApoduW NpH mpuBeAe-
Hum Apobeii ¥ HOBOMY 3HAMEHATENI0 B COKpauleHnu gpobeii,
IIpH BLINOJHEHNH COOTBETCTBYIOIHUX VIPaKHeHHH MIMPOKO UC-
MOAB3YIOTCA ChOpPMHUPOBaHHbBIEe B Kypce aiaredpu 7 Kaacca yme-
HUA BHINIOJNHATE MpeodpasoBaHma NelIbIX BRpaKeHuit. Yuamum-
cd, IJIOXO YCBOMBIOHMM COOTBETCTBYIOIIHE MaTepuaj, CIegyeT
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[IOPEKOMEHJOBATh OGPATHTLCA K BKJIIUEHHOMY B yueGHUMK pas-
aeny «CeefieHHMA M3 Kypca anredbpor 7 Kjaaccas, B KOTODOM B
pyOpure «Bripaskerus m ux npeofpasoBaHMAs» B AOCTATOYHO
TOJHOM o0BEMe NMpeACTABISHbl OCHOBOMOJATAIOIINE IOHATHS 1
NpHUBeJeHE NpuMephl, 4 TaKUX YYAIIHXCA YIATE b MOMKET
COCTABHTD CIICIIHAJIBHBIE KAPTOYKN-3aAAHNA, CcOAepRaiiye mpo-
cTelimne YIIPaKACHHAS Ha NpeofpPa3oBaHuA IekIX BhIDAKeHHIl.

ITpy n3yyeHNN OVHKTA 2 PeKOMEHAYeTCA CIeIHANBHO OCTa-
HOBHTECSA HA ABTOPCKOM IpHMepe 4, B KOTOPOM yUaljuecs BIep-
BBI€ BCTPEUAKTCA CO CJAy4YaeM, Korga rpadur QPyHKIUHM Hpea-
CTABJAECT ¢000H HEKOTOPYIO JHHHIO C ¢BBIKOJOTOH» TOUKOi.
C noaoGHEMH NPUMEPAMM OHH BCTPETATCA NPH BHMOJAHEHUH
yopakHenua 36, npeaHasHAYEHHOrO AJA paloTHL B mapax, a
TaKkxKe ynpaxHenusa 39. IIpu n3ydyeHun JaHHOTO NYHKTA PEKO-
MeHJyeTcA clenMajlbHoe BHUMAHHE VACIUTE YIPAXNMHEHNIO 45,
rje MpeAcTaBRJeHA 3a0a49a-NCCIeI0BAHNE, pelIeHue KOTOPOii CBi-
3AHO C HECTAHAAPTHLIMH NpeobpasoBaHuAMH. IloncK myTeit pe-
UIeHHA MOAOGHBIX 33/1a4 B KOHTAKTE ¢ OZHOKIACCHHKAMN U
yuuTeleM CcHOCOOCTByeT (DOPMHPOBAHMI0O KOMMYHHKATHBHOMN
KOMIIeTEHTHOCTH Y4YaIllHXCH.

W3 aonmonHUTeNABHEIX YIpa:kHeHUH K § 1 MOKHO mpemio-
MKHUTh YYAIIUMCA IpPH HATUYUHM BpeMeHH BRIIOAHWUTE 3aZaHNS
214—216, B KOTODHIX HAXOAAT NMPpUMeHeHHE paHee M3YUeHHBIE
thopMyabl COKPALIEHHOI'0 YMHOMKEHMA.

YKasaHUR K OCHOBHLIM yNpaXHeHuaM yuyeBHuka

1. Ilpyn BRIMOJAHEHHH ITOr0 YIPAKHEHUA YIAIIHECA HOJIMHK-
HBl Y4eCTh, UTO IIABHHMA NMPH3HAK APOOHOro BLIPAYKEHHA CO-
CTOMT B TOM, UTO OHO AOMMHO COZEPIHATE NeMCTBHE AeJICHUA Ha
OYKBeHHOE BHIpAYKEHUE,

15. r) 3Hauenue Apolu PABHO HYJIIO, €CAN UNCAHTEND ADO-
0u paBeH HYJI0, A 3HAMEHATENs HE PABEH HYINIO. BrIpaxkeHue
x(x+3) paBuo 0 nput x=0 u x=-3. IIpn x=-3 3HaMeHATeJL
obpaiiaerca B Hy k. CaefoBaTeNLHO, JaHHAA APOOE paBHA HYJIIO
npu x =0,

16. AnanormyHLIH BEONPOC NOJIE3HO 3aJ4Th AJIS BEIpaeHHH
—, — HT.LO

b’ b
17. r) Ona nwoboro anaueHuA b cnpaBelJIMBBI HEPABEHCTBA
2
&éﬂ <0.

(b-320u -b*-1<0, cregoparennHo,

18. a) dpobs 4 npuHEMMAaeT HaubonbIllee 3HAYEHHE, KO-
a+5

rza eé sHaMeHaTeNb IPHHMMAET HAaMMEHbIee 3HAYeHHe, T. €.
npu a=0.

10



20. TIpeobpasyeM gaHHAYIO ApoOb:

18 _ - 18 __ 18
4 +9+y  +dxy (4x  +4xy+y°)+9 Cx+ylP+9

HanbGoapmiee s3Hauenwme 5Ta Jgpobs NPHUHAHMAET TPH

(2x + y)* = 0. B sroM caryuae ——-18—2— 18 .. 2. Bepuuii orser
noa HoMepom 3. Cx+y)+9 9
16 34,16 48 25 4,25 100
27.a) £_-CG) -1 g B _GBY® 3% o

16 2 (24)]2 243 2733 - (33)33 399

Iipm BeImosHEHNH ynpaxkHeHni 29—31 cnenyer go6nearh-

cd, yToGBl yyaleca HAYNHAJIH COKPAINeHHe ApobH ¢ pasyone-

HHA Ha MHOXMHATEJNH YHCIHTeNA H 3HaMeHaTeada gpobu. Iro no-

3BONMHUT H30eMATH PACIPOCTPAHEHHOHN OINHOKH ydalmuxcd, Ao-
MYCKAIOIHX COKpallleHHe CJATAeMbIX.

32, lIna ynpolieHuA BEIYHCIeHK ceayer npeABapUTeIbHO
COKPaTHTEL APODH.

) 9c® —4d® (3¢ - 2d)(3c + 2d) _ 3c + 2d

18¢%d —12¢d® = 6cd(3c - 2d) 6ed
2 1
3-=+2-=
2 g-1 3c+2d _" 37" 2 _
IIpm c—a,d—znmeem aed = 2.1 =1,5.
3 2

36. (an pabomubt 8 napax.) O0wee y apobei, 3aga:oniux
GOVHKIIHM B MYHKTaX «a» H «6», COCTOMT B TOM, 4TO o0e »TH
ApOo6U MOMKHO COKPATHTH.

x-25 _(x-5}x+5)_x-5,
2x +10 2(x+5) 2 '

6) x® - 9x x(x —9)
x*-9 x*-9
Cregyer o0paTHTh BHNMAHHE HA TO, YTO MHOMXKHNTEJh, Ha
KOTOPBIN JeaATcA YHCANTEIbL H 3HAMEeHATEeNb, KaxA0i apobu,
He HOJKeH PABHATHCA HYJO: 8) X + 5% 0; 6) x° — 92 0. Orciona
AONYCTHMELIE 3HAYEHNA MePeMEHHRX: a) x # —95; 6) x = -3, x# 3.
3HAUYMT, B cAy4Yae «a» rpatdhuk npeacrasaaet coboii npaMyio,

a)

;5, C «BBIKOJNOTOI» TOuYKoOii,
abenpicca koTopoit paBHa —5. B cayuae «6» rpadur npegcras-
aser coboll NpaAMyIO, 3aXaBAEMYIO YDaBHEHMEM Y =X, C <«BEHI-
KOJOTEIMHA» TOUYKAMM, abGCIimecel KOTOPBIX PABHEI —3 U 3.

39. Bepurrii rpahwk nmog HomepoM 4, TaK KaK U3 PABEHCTBA

_(x-1 _
y_ﬁ caeAyeT, 4To y=x — 1 opu x = 1.

334ABACMYI0O YDABHEHHWEM I = X
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45. (3adaxa-uccredosanue.) .
af-4 _ 1-4 _
12+a°—a* " 12+41-1"
2) Ina HaxoKAeHUA OTBETa Ha BOIPOC 3aZa4HU CaeaAyeT pas-
JOXKHTh Ha MHOMHTEN 3HAMEHATENH ZpoOH B COKPATUTE JPOdh:

12+a®-a*=16-4+a’-a*=(16-a")-(4-ad) =
=(d-a>Y4+a)-d-a)=(4 ~a>)(a®+3);
a®’-4 __ a'-4 __ 1
12+a?-a* (@-a’}a’+3) a*+3

1) Hyers a=1, Toraa —i- <0,

IIpu n060M 3HATCHHH G TMEEM — 21 3 < 0, CnegosaTenrsHO,
a

3HaUYeHHe MCXOAHOHU ApoGH OTPHIATEIBHO IIPH JI000M AOOYCTH-
MOM 3HaYeHHH @, T. €. HpH a#-2 H a# 2.

gr+2 _ gn 3!1(32_1) 8
46. a = =13’

) 3n+2 +3n+l +3 3“(32+3+1) 13
161’I+l _2n+4 _ (24)rx+1 _2n+4 _ 2“"’4(23” __1) =4
4-27(2" 1) 22.20(2% 1) 2022 1)

6)

Ykasauma K AONONHUTENIEHBIM YNDAKHEHMAM
y4ebHuka
208. 0) IIpeobpasyeMm Apoln:
37°+111_37°+37.3 _37-(37+3) _go
40 40 40 )
209, NmeeMm yparrerne 60f + vz — 3) = 600.

600 — 60t _ 60(10 - £)
t-3 -3

60-3

Orcioga v=

60-4
3

Ecam t =%, To v= =45; ecnin £ =6, TO V= = 80.

213. a) a00a =1000a + a;

a0fa _1000a+a _1001a _ .
o1 o1~ o1 &

6) a0a0=1000a +10aq;

20a0 _ 10002 +10a _ 102(100 +1)
101 101 101

=10a.
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216, p) W - -yx-2) _
x(y-2y —ylx-2)
Xy - X2~ xy + yz _
xy® - 2xyz + x2° - yx® + 2xyz - y2t

yz—xz ___fy-x}y __ =z
xyf -y +xzt -y (y-x)xy-2%) axy-z

2 L3
217. IloacTaBuB B AaHHAYI0 APOOL BMECTO X U I/ BEIpAKEHHUA
kx u ky (k#0), nonyuum

(kx)’ - 2(ky)® _ K'x°-28%° _ K’ -2y%) _ x* -2y
3(ky) + 5(kx)ky) 3Ky +5K'xy  K(8y° +5xy)  3y° +bxy

219. U3 cooTHOTIEHNIT % = % u -g- = i BBIPA3HUM €, [IOJIYYHM
2 2 2 2
c = uc=5%. Orcioga 2-=‘€'—; a®=b% a=».
a b a b
2 2

TakKk Kak c=%, T. €. c=b , To ¢=b. 3aaunT, a=b=c.

b

YKkasaHua K ynpaxXHeHuaM u3 paboqein terpanm

Myarrl
15 15
110 2 2 = 2 -
xX+6+9y°+6xy (x+3y)+6
Gonpllee 3Hayenue, ecu (x + 3y)° =0, 1o aHavenwe pasHO 2,5.
2-3¢ 2-3¢ 2-3¢
13.6) — 3= 3 ) =732 =
3¢’ +6¢-4-2¢ 3e(c®+2)-2(c"+2) (e +2)3c - 2)

Odpobs npuHIMaeT Ham-

=—_1 . Tax Kag ——

c2+2 c+2

YyeHHe HCXOAHOH Apo6H OTpHUATENABHO HPY NI0GOM AOIIYCTHMOM
SHAYEHWUH C, T. €. IPH C # %
14.¢=-38,10,5,19, .85 .35 , 20, 38,2

U—-u v+ u [ v—u

< 0 npr no6oM 3HaAYEHNH ¢, TO 3HA-

Hynxr2 2_9 (x-3)x+3) +3

8. eobpasyem o6 ~ — 2 _MX—oONX =% npn
x=3 Lipeobpasyen zpobr oo—e=""5"""3 g~ UP

3uayur, rpaduKoM JaHEOH (QYHKHHH SBJISeTCS OpAMas

x+3

y== ¢ ¢BBIKOJIOTOH» TOYKOI, abcoHcca KOTOpOM paBHa 3.
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341'1-!-1 +2.32n+1 _ 32n+l(32n +2) _ 32n+1 §'

5-3(3" +2) 5.83°@"+2) 5.3 5
125_58n+]_52n+8 53.53ﬂ+l_52n+3 52B+3(5n+l_1)
6) 25.53ﬂ+l_52ﬂ+2 =52.53rl+l_52i'3+2 =52B+2(5n+|._1)=5

14. IIpeo6pasyem apobnb
@x-6 _  (x-8" __ (x-3 _x-3
4x* —4x-24 %2 -3x+2x-6 (x-3x+2) x+2

11. a)

-

-3 -05-3 7 1
Ecna x=-0,5 x~9d __f_ o1
- D T0 T 05+2 3 3

§ 2. CymMmma u pazHocTh Apobeit

Homep nyHKTA Hassanue MyHKTa Yuceno yporos
3 Cnoxenue ¥ BRIYUTAENE Apodeii
€ OAMHAKOBLIMH 3HAMEHATEIAMN 2(3)
4 Crnoxenue » BeIYUTaHNE Apodeil
€ PAJHLIMH 3HAMEHATEASMH 4 (5)
Konrpoawnasa pafora Ne 1 1

CopepxaHue matepunana

B nannoM nmaparpade paccMaTPHBAIOTCH CIIOCOOEI CIOKEHUA
H BHUHATAHHUA Apobeil H DpHMeHeHHMe 3THX clocoboB B npeol-
pPa3OoBaHNAX PallHOHANBHEIX BhIpa:KeHui, COCTABIeHHBIX H3 Lie-
JbIX M APOOHBIX BLIpAXKEHUH ¢ MOMOLILIC 3HAKOB <ILIIOC» MK
¢«MHHYC?».

OcHOBHAR uenp

OcHOBHaS NeNb H3YUeHHS AAHHOIO MATEpHAJA COCTOHUT B
TOM, 9TOOB CHOPMHPOBATE YMEHI€e YUaIuxcs [IpeofpasoBbIBATh
B Jpo0p CYyMMy H pa3HOCTh PAIMOHAJLHHIX ApoOeii, a Tak)ke
YIPOIOATE PALMOHAJABHEIE BHIDAMKEHHHA, COCTABJECHHBIE H3 Ie-
JbIX U ApPOOHBIX BBIPAMKEHHUIM C NOMOIIBIO 3HAKOB CHQIKEHHA M
BbLIYUTAHUIA,

Xapakrepuciuka OCHOBHbIX BUAOB AEATEIbHOCTHU
y4yawmxca

B xoze H3ayYeHHs NAHHOrCO MaTepPHANA YYAUIHECHA JOJIMKHBI
HAYYHATHCH BBINOJHATE CIIO/KEHHE ¥ BRIUHTAHAE PALHOHAJIBHBIX
ApoGeil ¢ OQHHAKOBBIMH H PA3HBIMH 3HAMeHATERAMH, Tpeod-
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Pa3oBLIBATE B AP00b PAMOHANBHOE BhIDAMKEHNE, COCTABJIEHHOE
M3 OeJHX B APpoOHBIX BhIpa)<eHHH ¢ IOMONIBIO 3HAKOB ¢ ILJIIOC»
H «MHHYC», & TAK)Ke HCIIOJB30BATH CJAOKEHHNE W BHUHTAHHE
Apobefl ¢ OAMHAKOBBIMH M PA3HEIME IHAMEHATEJIAMH IJA YIIPO-
OIPHUSA BLHIDAMKEHHWH U JOKA3ATEJBCTBA TOMKAECTB.

MeToanieckuit KOMMEHTapunh

Hayuerne geiicTBHI ¢ pallMOHAJBHBIMH APO0SMH HAUMHA-
€TCA CO CJIOMKeHH S M BeIYuTaHnA Apodeii. IlepeeiM miarom sgech
ABJIAeTCA CJOMEHHE MJH BHIUATAHHe Apobel ¢ OJAMHAKOBBHIMH
3HaMeHaTeJsIMHU, PAaCCMOTPEHHOe B NYHKTEe 3. BamHo nmoauepk-
HYTB, YTO NPABHAJIA BLINOJHEeHHS 3TUX AeHCTBMH ¢ PALIMOHAJb-
HEIMH APOGAMH IIOAHOCTHK) MOBTOPAIOT COOTBETCTBYIOLINE IPa-
BHJIA AeHCTBHI ¢ 00LIKHEOBeHHAEIME aApodamu. IIpeoOpazosas no
‘BTHM OpPABHJIAM CYMMY HJIH PA3HOCTH ABYX pPallHOHAJBHBIX JPO-
0eil c OAMHAKOBBIMA 3HAMEHATENAMHA, YYaIUuecHa JOJMKHE] YIPO-
CTHUTb NOAYyuYeHHYI0 Apo6b, CooTBeTCTRYOIINE NPeobpa3oBannA
HCHONLSYIOTCA B ynpaxsHeauax 53—60. Coeunanbuoe BHUMA-
HHe CHeAyeT YAeNHUTh ynpa)XHeHnio 60, OpH BLIIONIHEHUH KO-
TOPOro HeOOXOANMO IPOBECTH AONOJHHATENILHOE HCCHeA0BaAHHe,
npoBepas, He o6paIIaeTcA JJH B HYAb IIPDHM AAaHHEIX SHAUYEHHMAX
nepeMeHHBIX 3HAMeHATelk 3TNX Apobeii.

K croxxenmio v BLIUHTAHNIO ApOo6eif ¢ OAMHAKOBEIMH 3HAME-
HATENAMU HENOCPEACTBEHHO OIPHUMBIKAET CAOKEHHME B BHIYUTA-
HEE Apobell ¢ IPOTABONOJIOKHBME 3HAMeHATENAMU. [logo6H0e
npeoGpasoBaHue PACCMOTPEHO B mpuMepe 4 yueOHOTO TeKCTa B
HCOOML3YeTea B ynpaxknenuax 61—64. PexoMenayercda ocra-
HOBHTBLCH Ha yInpakHeHuax 66—69, rae yuamumca OpuxognT-
c4 NPedcTaBIATE Apo0k B BHAE CYMMEI MJIH PA3HOCTH HEKOTODBIX
BBHIpaKeHHH.

CaeayoimuM miaroM B 03HAKOMJICHHH C JeHCTBHAMH C pa-
IHOHANEHBIMUA APOOAMH ABIAETCH H3YUeHHE JEHCTBHI CJIOMKe-
HEA ¥ BRIUHTAHNA gpodel ¢ pasHBIMH 3HaMeHaTeaaMu, OCHOB-
Hafd TPYAHOCTb, ¢ KOTOPOH CTAJKHMBAIOTCA 3JeCh VUALMHeCcHd,
COCTOHT B NpHBeAeHHH Apobeil K odmeMmy 3HaMeHaTenw. He-
00X0AUMO NOAYEPKHYTh, UTO B KauecTBe 0061ero sHaMeHaTeNns
Apobeil Bcerga MOXXHO B3ATH UPOU3BeAeHIEe NX 3HAMEHATENIeH.
OpHaxo 3T0 MOET IPUBECTH K T'POMO3IKIM NpeofpasoBaHNAM.
IoaToMy tipn AeiicTBUX ¢ ZpoGAMH ¢ PASHEIMH 3HAMEHATENAMU
CTAPAIOTCA HAUTH HAHOO0Jee OPOCTOH OBIKHY sHAMeHATEh.,

Cucrema ynpasxHeHU B JaHHOM NYHKTe HAYHHaeTcd C 3a-
Aanuit 73—83, npn BHINOAHEHMH KOTODHIX NPHUMEHAETCA Hpe-
obpasoBaHue B Jpo0b CyMMEI HAM PA3HOCTH Apobeili, sHAMeHa-
TEJAMH KOTOPBIX CHYKAT OSHOUIEHBI. OTH YOPAXKHEeHHA J0CTAa-
TOYHO TNPOCTHI H HE BHISKBAIOT 3ATPYAHEHHH y yYamuxcd,
Janee, mocne pacCMOTpeHHA Opumepos 2 1 3 yueGHOr0O TeKcra,
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y4alluecd OpPUCTYnawT K sagaHuaM 84—104. 3aeck uM npu-
XOANUTCS BBHIIOJNHATH CHOMEeHHe H BHIYHTAHHWE Apoleil ¢ MHOro-
YJNeHHbIMH 3HAMEHATEMAMN, DIPHMEHATh H3YUeHHbEe B Kypce
anrebpul 7 Kjaacca IpUEMEl PA3fIOMKEHHA MHOTOWIEHOB HA MHO-
KuTeNnn, GOPMYAHN COKpAIEHHOTO YMHOMeHnA, CnemuanbHoe
BHIMaHHE CAEAYET YAeNuTh ynpaxHennw 100, npeaHasHavyeH-
HOMY AN paboTH B mapax. B 5TOM ynpaskHeHHUH CJ0MeHHe H
BBIUYMTaHUe PAlMOHANALHEIX Apobeli HcooAb3yeTCH ANA NCCIEA0-
BAHUA 3HAYEHHH 3aJaHHBIX BHIPAYKEeHMI. 3aBepIIaiT OVHKT 4
AOCTATOYHO CHOMKHBIE 384aHHA Ha A0OKA3ATENLCTBO TOXKAECTB H
COCTABJIEHHE BBIPAYKEHUH MO YCJAOBHI) TEKCTOBLIX 3ajaad.

3aMeTHM, UTO IPH BEIOOJHEHUH YVIIPAYKHEHH Ha cloyKeHNne
H BRIMUTAHIE DANUOHANBHEX Apobei ¢ pASHEIMH 3HAMEHATEA-
MM OIMPOKO HCOOJAB3VIOTCA H3BECTHBIE yHAIIEMCH nOpeobpaso-
BAHUA UENBIX BHIDAXKEHNH., YUAITAMCAH, JOITYCKAOIIHM OIITNOKH
B TAKMX NpPeodpasoBaHUAX, IIOJE3HO MOPEKOMEHIOBATH OOpa-
TATECA K TNOMENEHHOMY B yuyebHHUKe pasfeny «(CBegeHma na3
Kypca anrebpbl 7 Kmacca». T1o yeMOTpeHHIO YUYUTENAA MOMCHO
NPELJIOEATL HM CIENHUANBHO COCTABJEHHbIE HETPYAHLIE 3a1a-
HHA Ha npeolpasoBaHue Ne/bIX BHPAKEHHIA.

H3 BRAWOYEHHBIX B NIYHKT 4 YIPaKHEHNH IJd MMOBTODEHUA
peKoMeHAyeTCA OCTAHOBUThLCA Ha 3aganun 106, cBA3aHHOM ¢
byHELHOHANRHOM TeMaTHKoI. [lonoGHLIE 3a8aHUA FOTOBAT VYa-
IIMXCH K NPeACTOAIEMY O3SHAKOMIIEHHIO ¢O CBONCTBAMHM M Tpa-

$HUKOM (DYHKOUHA Y = %
U3 ponmorHUTEnbHEIX YOpPAKHEHUH K § 2 MOXKHO IOpero-
MeHJA0BaTh HCIIONAL3IOBATE 3agaHnA 223, 225, 234.

Yka3zaHus K OCHOBHbLIM yNpaXHeHWsM yuebHunka

54—586. BaxXHO OpUYYATh BOCBMUKJIACCHIKOB BHHMATEALHO
CNEAHTH 38 3HAKAMH IIPU PACKPBITHH CKOGOK.
857. n) BeimonnuM cnoxeHue apoderi:

2a + b +2b—5a=3b-3a=3(b—a)
(@a-b¥ (a-b} (@a-b° (a-b°"

Ilonesno obcyauTh ¢ yYAaOMMHCHA BO3MOJKHBIE BAPHAHTEI

IpeoGpas0BaAHNA BRIPAKEHHA %. MOHO BOCTIONB3OBATHCH

TosaecTBoM (a ~ b)’ = (b — a)’ unu roxaectroM (b - a)=— (a - b):
3b-a)_3¢-a)_ 8 __  8@k-a)_-3@-b___3
(@a-b? (p-a b-a @a-v¥ (@a-bF a-b

BaXHO moxasaTh, YTO HNOJYYEHHEIE BBRIDAWEHHA TOXIOE-
CTBE€HHO DaBHEI.
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60. Banosanpm BuIUKTARNE ApOGeil:

a®-12b 3ab-4a _a’-12b-3ab+4a _(a-3b)a+4) _a+4
a®—3ab a®-3ab a® — 3ab ala - 3b) a

Eesu a= 0,8, o a;4 ==0 3;4 —4, JIUNIHMX AaHHBIX B
YCJIOBHMH 3289 HET, TAK KaK HeobxXoANMO yOeAuThCH, UTO SHA-
MeHaTens Apobu (a’ — 3ab) He ofpaiaeTcd B HYJIb DK 3aKaHHBIX
SHAYERHAX @ N b. HeiicTBuTenbHO, ecau a =-0,8, b=-1,75, To
a®—3ab=0,64-2,4.-1,75%0.

64 a) Bamno NOAYEePKHYTh, uTO BHIpaskeHnus (x — 5)° u
(5 — x)? ToMAECTBEHHO PaBRHBI,

x> 25 __x* 25 _x"-25_ =x+5
(x-5P¢ (B-xF (x-57 (x-5¢ (x-5° x-5

2

68. 5n°+3n+6 =n(5n+3)+6 =5n+3+§—.
n n n

JlarHaag 1pobb npH HATYpPAJILHOM 12 IPUHUMAaET HATYPaJIb-

HLIe 3HAUYEHHA, €CJAH 17 ABIAAeTCA JeAUTeNIeM Juncaa 6, T.e. of-
HuM u3 gmcen 1, 2, 3, 6.

69, m-Dm+1)-10_m*-1-10_ 11
m m m

IIpu menom sHaueHMH m AaHHAA APOOR NPUHUMAaET Lejble
3Ha4YeHHA, eCyTH M ABJIAeTCA AeJHTEJIeM UHCIa 11, T. €. OJHHM
us uncen —11, -1, 1, 11.

2aq — 3b 4a -5b _ 2ab— 8b° + 4a® —Bab  4a® - 3ab - 3b°
76. - .
) a’b ab? a%p? a’h?

e) x—2y 2y-x_x*-2xy-24"+xy _x° - xy - 2y
xy’ x’y xy? 'yt

80. e) BosMoxxHLI ABa criocofa pelleHus,
I cnocod. IlpeacraBne menoe ciaaraemoe 2p B Buje Apobu

2p
=+ DOAYIHM
2p4_4p2+1=_2£_4p2+1=4p2—4p2—1=_i
2p 1 2p 2p 2p’
II cnoco6. Bocnonb30BaBMUCE TOMAECTBOM 2 : b_ % + %,

HNOJYIHNM

_4Pf 1l _o (9py 1) 1
2p 2p =2p [2p+2p]— .

17



90. n) Oﬁ'bennnnn LEJIbIE CJIAraeMBbl€ B MHOTOYJIEH, HOJYYHM

B _ 9 _(x-3°-9
* x—3 3=(=-3)- *x-83  x-3
_(x-3+3)(x-83-8) x(x-6) x’—6x

- x-3 T x-83  x-3°

94. [Ipu BHINONHEHUH 3aJaHHIl «B» M «T'» HOJE3HO Ipef-
BAPHUTEJNBHO YIDOCTHTH KAMKIYIO AP00H.

(a+b)?  (@-b°_(a+b)?®  (a-b° _a+b a-b
B) rabt Fab start) Ta@-b_ o ' a

=1+241-8.3;
a a

) -4 Lrdr+4_(x-Dx+2) (x+2F _

5x-10 5x+10  5(x-2) 5(x+2)
_Xx+2 x+2 _
T 5 5 =0

99. a) IlpeobpasyeM xacaoe U3 JAHHBIX BHIPDAKEHUH:
3 a 3 a® _ 3+ad®
3 + = + = ;
a“—3z a-3 a(@a-3) a-3 a(a-3)

9a+3 (a+3)a(a—3)+9a+3___a3—9a+9a+3= a®+3
a®-3a a’-3a a®—3a af{a-8)

Ka>xxa0e u3 BhIpaskeHH# TOMACCTBEHHO DABHO OZHOR U TOM
e ApobH, caenoBaTENbHO, OHH TOYKAECTBEHHO PABHHI.

100. (Jas pa6omu: 8 napax.) a) IlIpeoGpasyeM JanHoe BhI-
pasKeHHe:

a+3+

¥ +3x 3x°-14x+16

2x =
x+2 -4 +ax
(:c3 +8x)(x - 2) - (Bx% - 14x + 16) + 2x(x? - 4) _
x*—4
x +3x% - 2x% —6x - 3x% + 14dx - 16 + 2x° —8x
xX -4
4
=xa—16 (x —4)(x +4) 2+ 4.
x" -4 2t -4

BHayeHHe BLIPAMEHHS X2 + 4 MOJOKHUTEILHO IDH BeeX 3HA-
YeHHAX X, CJAeJOBATelILHO, 3Ha4YeHHe HCXONHOrO BHIPAKEHNSA
ABIACTCA NOJOAKHUTEILHBIM 9UCJIO0M IIDH BCeX AONYCTHUMbBIX 3Ha-
YeHHAX X, T.€. IPH X #-2 N x# 2,
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6) IIpeobpasyeM AaHHOE BHIPAKEHHE:

2y +3y+1_ P+ _ y( -+ @ +3y+ -G+ 20+ D) _

+
y -1 y-1 ¥ -1
f_y+2f 48y +1-pt 28— -2y  —yt+1
=Yy —y+zay yya—ly y — ¥ v_ :;_1 =—(y® + 1).

BuaueHne BrIpaxceHna —(y° + 1) OTpHIATeNLHO TIPH BCEX
SHaYeHUAX Y, CJISJOBATEAbHO, BHAYCHHE UCXOAHOTO BEIPAYKEHA S
ABJseTCA OTPHLATEALHLIM YHCIOM NPH BCEX JONYCTHMLIX SHA-
YyeHUAX Y, T.e. mpu y<—-1lun y=#1.

YTOUHEeHHe O AONYCTHMbLIX SHAYCHMAX NMEPEeMEHHBLIX CAENA-
HO AJA TOTO, YTOOLI HCKJIIOYNTE T€ SHAYECHNS IEPEMEHHEIX, IIPH
KOTOPEIX O0pamaercsa B HyJIb SHaMEeHAaTeJb Jpobu.

102. Horxamem JaHHOE TOMIACCTBO:

1 1 _x+tn+l-x—-n _ 1
x+n x+n+l (x+n)x+nr+1) (x+n)(x+n+1)

Henonn3yd 370 TOXIECTBO, MPEACTABHM KAXKAYIO U3 Apodeit

1 s 1 1
Oe :
BrAa (x+n)x+n+1) Kai pasHOCTL ApODEH x+n " x+n+1
1 + 1 + 1 __1 1
(x+1Mx+2) (x+2x+8) (x+3x+4) x+1 x+2
1 1 1 1 _ 1 1 - 3
x+2 x+8 x+3 x+4 x+1 x+4 (x+1)(x+4)
_8 2s , ,_3dsu-2s
104, t_v+u—2’ t_v(v—2)'
3:10-6-20 160 2
EC =1 . = — = =0 . B
na s=10, v=6, To ¢ 6 4 24 63(11),'1'9

6 u 40 munH.

Ykasanvms K SONONHNTENLHLIM YNIPaXHOHUSM
yuebHuka
a

222, Jlpobs, gomosHAIIAd Apobb b o 1, uMeeT BH[E

1—%: b;a. Tax xax AZpPoGb -g— — mpaBHJLHAA, T. 8. a<b, TO
b—a>0.

b-a \omno COKPATHATE, TOTAA

IIpeamonosxnm, uTo Apobsb
b-a=ke, b=lc, rae k u I — nensle aucaa. Orcwoga a=5b — ke =

=lc — ke =(I — k)c. Honyunann, aro apo6s £ coxparmma, uro
OPOTHBOPEYHUT YCJIAOBHIO. b

19



224, a) Eew £=5,710 2X¥ =% 18,
¥ ¥ ¥
Boamomen u apyroii cnocod pemienusd.

Eemz £=5,ro x=5yn 1 ¥_6v_g
¥ ¥ y
229, a) Ilpexnae ueM BBINOJNHATH VKasaHHEIEe AeficTBHA,
YOPOCTHM IIepBbI€ JBE Apoon:

Zy[y—l] 2[ +=

2/ -y _ 2) 2y, af+y _ YT o
2_ . 17 17, 17 e 1 1 L1
vV-y+g [y--é] y-5 YAy [y+-2-] v+

Hrak, noayuaem

-y _ 2f+y 1 2y 2y 1
2_,. 1 e 1 21" 1 1 2 1"
Yoy+g YHy+g Uog Y-y vy ¥ -7
2 +y-28+y-1_2y-1_ 4(2y-1)_ 4
- z_1 T2l ayto1 29+
¥ 3 ¥ -3
230 1 1 + 1

“@-D)b-0 C-a)a-b) G-

c—a+b-c+a-d . .
= - 0
(@-b)o—c)c - a) » TAK KAK THCJNTEJh dTOi Apobdn paBeH

HYAIO, a SHAMEHATEJIb OTJIMYEeH OT HYJA, DOCKOJILKY a # b; b # ¢;
¢ # 4 NO YCJIOBHIO.

1 1 1 —_
233.8) T -0 T h-00 -0 ce-aye-b)
_ 1 _ 1 + 1 —
ala=-b)la-c) bla-bb—c) cla-c)b-0o)
- be(b-e)-ac{a—c)+abla-b)
abe(a - bYa - c)(b-c)

IIpeofpasyem YHCANTEND 3TOM Ipodwu:
be(b - ¢)—ac(a—c)+ab(a—b)=be(b—c)—a’c+ac+
+a’b—abf=be(b-c)+a’b-c)-a®®-A)=
=(b-c)bc+a’—ab-acy=(b-c)a(a-b)—c(a-b))=
=(a—-b)(a—c)(b—rc).

CrezoBaTeIbHO, HCXOJHOE BHpaskeHHe PaBHO 1 rak kax
azbzec. abe
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234. B) IlpeacraBuM ciraraemoe 7a B YHCJIHTeae Apobu B
BHAe cyMMEI 6a + a:

az+7a+2=a2+6a+a+2_a(a+6)+a+2= a+2
a+6 a+6 - a+6 a+6’
235. B) IIpeolpasoBaB pasHOCTH 2 .2, nomnyumm
8 _9_06-6+2 3-x
3-=x 3-x
Ecan —2% =a_6+2x,'r02x=a—6+2x;a=6.
a-~x 8-x
2x 2¢-10+10 -2(6-x)+ 10 10
236. = = =2 —————
B) b-x b—x b-x +5—x
x-8_x-2-1_-@-x-1__; _1
r) 2-x 2-x = 2-x 2—x’

n Tn—-28+28 T(n-4)+28 28
37- — —] o ——
2 r) n—4 n—4 n—-4 7+n—4

3HaueHne JaHHOH ,[[pOﬁB IOpH IIeJAbBIX 3HAYeHHNAX 11 ABJIAHET-

cd LEeNRIM YUC/J0M, €CJU 3HaMEeHATeNb APOOH ;lg—s-z ABJIAECTCA

. genurenem ducaa 28, T. e. oMM N3 gncen —28, -14, -7, -4,
-2,-1,1, 2,4, 7, 14, 28. Orciona sHadeHte n ABAACTCH OAHAM
u3 uucen -24, -10, -3, 0, 2, 3, 5, 6, 8, 11, 18, 32.

bx _a b_.
8.8 Cooar® x-2 %48
5x_ _a(x+3)+b(x-2)

T 2GE D -Dxs+a  OxX-*latb)+(3a-20).

IipupapHuead K03 PUIUEHTHI IPH X H ¢BODOJHEIC YISHHI,
OJY4YaeM CHUCTEeMY YPABHEHHH C MepeMeHHLIMU a 1 b:

[a+b=5,

34— 2b=0. Orciona a=2, b=3.

6) Sx+31 ~_a b
(x-5x+2) x-5 x+2°
5x+31 _a{x+2)—b(x-5),
(x-5)x+2)  (x-5}x+2)

5x+3l=x(a - b)+(2a + 5b).

Hmeem cucTeMy ypaBHenuit ¢ mepeMeHHLIME @ 1 b:
[a -b=5,

Orec =8, b=3.
90 +5b=31, JTClOAaa=38,b
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Ykazauma K ynpaxHeHnam u3s paGouyeit TeTpanu

IIyaxrT 3
Be-7 6-¢® 3¢ _Be~T+6-c"-8c_-(c-1° _
Te-D° (-1 (e-1° (c-1° (c-1)°
= - 1 . 3H&‘18HH€ BRIDAYEHHNHA — 1 1 OTPHLATEJIEHO IIPH

(c-n! (c-1)
BCEX 3HAYUYCHHAX ¢, OTIHYHBIX OT 1.

13 3n(n - 1) +2(3-4n)_4n+6=3n(n-1)2+6—8n-4n-6=

n-3 n—-3 n—-38 n-3
=3n(n—1)2—12n_3n(n—1—2)(n—1+2)_3n(n+1)
n-8 - n-8 - :

H3s aByx nociezoraTenbHBIX HATYPAJIBHBIX YHCEH n U n+ 1
0AHO — 4YETHOe, CJAeAORATEIbLHO, UX NPOUIBEeAeHUe KpaTHO 2, a
npouseenenne 3zn(n + 1) xpaTHo 6.

14. BunonuuM ykasaHHbIe HeHCTBUAA;

c’—5ed _d@c+3d) d’-Ted _c®-5ed -2¢d-3d" —d® +7cd _

2 —2ed *-2¢d  2¢d - % - 2ed
2 2
c(c—2d) ¢

Een £=1, 10 €=5. Umeem 1+2%=1+2-5=11.
d b5 c c
IIyuxr4

10. Haiiném cyMMy epBBIX ABYX Apobeil, 3aTeM CAOMHUM eé
¢ TPeThelt APOOLIO ¥ MOMYUYEHHYIO CYMMY CHOMKUM ¢ TOCHeRHeH

ApobbIo;

1 1 2a 4q® 2a 2a 4q°
-+ = + =
a-1 a+1l a2+1+a4+1 a‘-1 a2+1+a“+1
_ 4a® 4qa® 8a’

Ta -1 a'+1 a1
e—1_ 12 +c+1=(c—1)(c+3)+(c+1)(c—3)_
c-3 ¢2-9 c+3 c? -9
12 =2c2—6—12=2
e“ -9 2-9

3HaueHHe ITOro BEIpa)<eHHUA He BABHCHT OT ¢ IPH BCeX JI0-
NMYCTHUMEIX 3HAYEHMAX €, T. €. IpH ¢ # -3 U ¢ # 3.

11. a)
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Y4y +4y3 +15y — 81

12. [IpeobpasyeM BhIpaXeHHE: 773 -9 +3y=
W4 -3)+4y* +15y-81+8y(y°-9) _y'-81_ .
- y*-9 T YT

3HaueHHNe CYMMH! ¥°+ 9 mOMOKUTENBHO MPH BCeX 3HAYCHH-
fX Y, CIeLOBATEJBLHO, SHAYEHUEe UCXOFHOTO BHIPAMEHUA MMOJO-
JKHTENBLHO [IPH BCeX JOMYCTUMHX 3HAYEHHWAX Y, T. €. TIPH ¥ # —3
HYy#*3.

§ 3. IIpousBenenne M YacTHOE APOOEH

Homep oyHKTa HaszpaHue OyHKTA Yueno ypokoB

5 VMuOeHRe apobeii. Boasegae-
Hue Apobeil B cTeneHb - 2(2)

6 Henenne apobHeit 2(3)

7 IIpeoGpasoranne palMOHAIE-
HBEIX BHIpasieHHil 4 (7)

8 Dyaruua Y =% H eé rpadhnk 23
KourponeHasa pabora M 2 1

CopepxaHne maTepuana

B pansOM naparpathe npoaomKaeTca N3yueHHe AeHCTBHIA ¢
PanuOHAJBHBIME AP00AMK. PaccMaTpHBAIOTCA NPHEMBI YMHO-
JKEHUA U AeJeHNA Apobeil, BO3BeJeHNA ApobH B cTelleHb, Ghop-
' MHPYETCH YMeHHe Ipeo0pasoBLIBATE B Apo0h pasiIMiIHEIE PALENO-
HaJbHBIE BRIpaKeHudA. aéTca HpezcTaBIeHHE O CBoiicTBaX

byEKDAN Y =% n eé rpadukre.

OcHOBHAa® uenb

OcHOBHAA LEeab N3YYeHMA AAHHOI'C MaTepHaia COCTOUT B
TOM, 4YTOOLI chOPMUDPOBATE YMEHHE YUAIDNXCA MPeACTABIATE B
BUJe Apo0U NMpOM3BeAeHHE M YACTHOE PAUMOHANBLHBIX Apobeii,
HUCIIOJIbL30BATEL U3YUEeHHBIC IPABIIA ZeACTBHH ¢ pATMOHANLHEIMHE
Apo0AMHK ANA yOPOIIeHUA HEKOTOPHIX PANUOHANBHEIX BEIpAKe-

HAH, A TAKMKe OJHAKOMHTE yHaInquxcda ¢ GyExnueit y = L u eé
rpaduKOM. x
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XapakTepucTuka OCHOBHbIX BUWOB AEATENLHOCTH
a XCH

B xone nayuenua garHOro naparpada yuaiuecs oBjafieBa-
10T YMEHHEeM BBINOJHATE YMHOXKEHHE H JeJeHAe PATHOHAJIBHLIX
apobeiil, BOSBeeHHE PALMOHAJABHEIX ApOoGeil B CTENEHD, & TAKIKE
NPVMEHATh BeCh KOMILJIEKC U3YUEHHBIX B AaHHOH rnase mpeol-
pPa30oBaHNN 4S8 YOPOHIeHNA H HCCJASJOBAHNA PAlMOHANbBHBIX
BRIpa)KeHHNH, JOKa3aTeIbCTBA TOYKAECTB.

Yyalmmeca AOJKHBI YMETb CTPOHTE rpadux GyHKINK Y = %

IIDA NOJOKUTEABHEIX ¥ OTPHIOATEJBHEIX 3HAYCHHAX E, pelIaTh
rpapU9eCKH YPaBHEHHA BHIA k_ax + b, roe a 1 b — HExOTO-
s

phie uMCIa, A TAKIKE ypaBHeHHs = = x?, %: x*. Onn mOMKHEI
X

HAYUHUTBECA H3IBJEKATE HHPOPMAIINIO M3 rpadHKoB 06pATHO HpO-
TMOPHHOHAJBbHOM 3aBHCAMOCTH MEYKIY PEAJIbHBIMH BEJIHYMHAMH,

MeToAuYecKkUin KOMMEHTAPWA

B nansoM maparpade DpoAOIKAETCA HAYATOE B NPEARIAY-
HUX NYHKTAX 03HAKOMJIEHHE YUAUIUXCs ¢ IPABUJIAMH AeHCTBUA
€ PAOHOHANLHRIMU Ap0OAME. MaTepHan IYHKTA & « Y MHOKeHHE
Apobeii. BosBeaerue 1pobH B CTeeHb» JErK0 YCBAUBAETCA y4da-
IIHMHCHA, TAK KAK IIPABILIO YMHEOMKEHHUA PAHOHAJIBHBIX Apobeil
AHAJIOTHYHO XOPOIO HM3BECTHOMY HM HPABMAY YMHOMEHHS
00LIKHOBEHHEIX Apobeiil. ITocoe paccMOTpeEHA npuMepa 1 yueh-
HOI'C TEKCTA YYAILTHEeCA MOLYT NPHCTYIHTE K BHIDOJHEHHIO He-
KOTOpHIX U3 3agmannii 108—114 na yMHOKeHHe gpobeii, yncau-
TeJIM 1 3HAMEHATENN KOTODEIX ABJIAKTCA ofHouMcHamu. Janee
HECNOKHO 03HAKOMHTS UX C IPABHJIOM BOSBEACHNSA PAIIHOHAb-
HOH ApofH B CTENEHb, MUCIOJB3YA OAA KJACCHOH WM AoMaITHeMH
paboTsl yopaxHesna 115—117. 3areM MokHO nepeiiTH K 3a-
JaEnAM 119—128, koTophie BHIIOJHAIOTCA IO TEM e IIPaBu-
aAaMm. CA0KHOCTE 3leCh COCTOUT B TOM, UYTO KOMIIOHeHTAMM Jeii-
CTBHH CJY;KAT Apo0H, YHCIHTENAMHN HJIN 3HAMEHATENAMHU KO-
TOPHLIX HABAAITCA MHOrOWIeHH. IIpH BHIIOJHEeHHMM BTHX
VIPaXHEeHHN YYANIMMCR NMPHXORHUTCA AKTHBHO HMCIOJb30BATH
HM3BeCTHBIE UM H3 Kypca aare0pel 7 Knacca npuéMsl opeolpaso-
BaHWA [IEJIBIX BHIDAM(EHNIH, B YACTHOCTH ($HOPMYAB COKDAIIEH-
HOTO YMHOMXKeHNA. PeKoMeHayeTCA CeHANbHOe BHHMAHKE YAE-
JUTH VCIOXHEHHRM sagaHuaMm 118 u 128, npu BBEINOJAHeHHUH
KOTOPBIX yuAlllHecd A[OKHBLI HANUTH HeCcTAHZADTHHIA NpHEM
pelmeHuda.
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IIyexTr 6 <«Jenenue gpobeit» cTpouTca OO TOMH Ke CXeMme,
YTO H IYHKT 5. OCTAHOBHTHCA 3AECH ClIeAyeT Ha Hauboaee CI0K-
HHIX AJ1A yualquxca yupaxkHeHHAX 138 u 143.

3aBepLIgeT N3Y4YEeHHE JeiicTBNH ¢ PAIHOHAIBHBEIMHA APO0AMH
nyHKT 7 «IIpeobGpasoBanne pallHOHAABHEIX BRIPAXKEHHI » . 3aech
YYalIHMCH OPHXOZUTCA MPHMEHATh BeCh KOMIUIEKC YMEHHIT,
¢hOopMHUPOBAHHKBIX PN H3VUEHHH AeHCTBHI C PAIMOHAJIEHBIMH
apobaMu. B cHCTeMy yhnpaXHeHHl BKJIIOYEHH AOCTATOYHO
CJIOJKHEIC 3aJaHHSA, B KOTOPRIX YYAIOMECS AOJIMKHE OIIPeACAUTH
IIOCJIEAOBATEJBHOCTE HpeolbpaszoBaHuil U Ge30NIHGOYHO BBINOJ-
HUTE KasKAoe U3 HUX. BaXHO pasbACHUTE YUaIlllUMCH, YTO H3-38
J06o0H omubKH, FOUYIIeHHOH Ha KaKOM-Iu00 NpoMeXyTOYHOM
aTame, nOocAeAyIOUIHe NPEoOpA30BAHUA TEPAKT CMBICK, PeKo-
MEHAyeTCs YAeJUTh BHUMaHHE 3anaHuaM 187 u 1568, B KoTophix
OTBETHTHL HA IOCTABJEHHHH BOIPOC y4Yallflecd CMOTYT TOJBKO
nocje YOPOIIeHHMA 3IaJaHHOTO BrIpa)keHH#a., OnpeneléHHYIO
TPYAHOCTB AJIA YYAIMXCA NPeACTABIAOT 3aaHua 164—167, B
KOTOPBIX 4YHCAUTENH H 3HAMEHATENH JApoleil ABAAOTCA Apob-
HBIMH BRIpaXeHHAMH. ClejyeT clelHalbHO OCTAHOBHUTLCA Ha
sananau 169, npeanasaauennoM AnA paborul B mapax. IIpu BuI-
TOJIHeHUH 3TOTO 3aJaHHA YUANINeCH JONMKHE YUUTHIBATE CJI0MXK-
HYIO CTPYKTYPY pacCMaTpuBaeMbIX Bripa)xkenuit, IIpegcraninen-
HEIe B MIYHKTe 7 3ajaHWA Ha NpeodpasoBaHUe PANMOHANLHBIX
BhIpaxxeHUi, 6e3ycJAOBHO, MOJIe3HEI AJA GOPMUPOBAHUA AJITO-
pETMHYECKOH KYJAbTYPHI yYallUXCAH.

B § 3 B ¢cBA3KU c paccMOTpeHNEM AeCTBHI C pALlMOHAJNIbHE-
MU aApo6AMH BBOAHTCA HOBAA CTATHCTHUYECKAS XapaKTEepPUCTH-
Ka — cpefHee rapMOHHYECKOe HeCKOJbKHX BejuduH. C aroit
LeJbI0 paccMaTpHUBaeTcA OpuMep 4, B KOTOPOM COCTaBJIAETCH
dopMysa N8 BEIUHCIIEHHS CpeHEA CKOPOCTH Nelllexoaa, Ipo-
LIeAIIero TpHM pasa OAHMH M TOT K€ OYTh, IPHYEM C PA3HBIMH
CKOPOCTAMN Uy KM/, U, KM/9 ¥ U3 KM/4. BHEMaHNe yJaIIuica
o0palaerca Ha TO, UTO CPeAHAA CKOPOCTE ABHMKEHHA IIeHIe-
XOfia HA YYaCTKAaX IYTH OAMHAKOBOH JIMHBI HE PABHA CPegHE-
My ApHOMETHNYECKOMY 3THX CKOPOCTEH, 4 BHYHCAAETCA KaK
cpegHee TapMOHHYecKoe 0o ©Oonee caoxHol ¢Qopmyne:

Vep = % Yuampeca A0 HBI 3AII0MHHTE OIIPEAeIeHIe
v, Uy Uy

CPeAHEero rapMOHNYECKOT0 M GOPMYJIY, IO KOTOPOR OHO BEIUNC-
aaercda. [loHaTHE CpeaAHEro rapMOHAYECKOrO NCHOJAb3YETCA IIPH
BBHIMIOJIHEHUN yhpaxHenuin 170—173.

k
X
DyHKIHOHANBEHAA JUHAA OBLIA AOCTATOYHO LIMPOKO IPEeICTaB-
JeHA B Kypce aareOpml 7 Kaacca. Yuyamnpecs OSHAKOMMJINCE C
HEKOTOPBIMH O0IIHMH CBeIJeHHAMHM 0 PYHKIMAX, CO CBOHCTBAMA

3apepiuaeT rIaBy I OVHEKT 8 « PYHKIUA ¥ = — 1 €€ rpadHK».
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N rpadpHKAMHE IPAMOI IPONIOPUHOHAILHOCTH | JHHeitHO# QYHK-
nuuy obmero Buga, yaxouit y = x%, y=x°. B nyaxTe 8 cBenenus
0 PYHKOUAX PACIIMPAIOTCA, Pacha-rpnBae-rca npuaMep 00paTHO
MPOMOPUHUOHANBHOM 3aBUCHMOCTH, CBOMCTBA OOpaTHOH Ipomnop-
IHOHAJIBHOCTU, Yualiecsa 3HAKOMATCA ¢ rpadduKoM obpaTHOIi
IPONOPLHOHANIBHOCTH, BriepBhle OHM CTAIKUBAIOTCA C CHTYAIIN-
eil, rorga rpadpur GYHKIUHN He ABJISETCA CIVIOIIHON JMHHHeil,
a COCTOUT U3 ABYX BeTBeii, Yuamuecsa AOJKHBI YyMETh CTPOMTH
rpapuK OOpaTHOH NMPONOPUHUOHAIBHOCTH B HECJHOMXHEIX CUTYA-
LUNAX, ACIIOAB30BATh 3TO YMEHHE JJA rpadnyecKoro pereHusn
ypaBHeHMii B 3ananuax 186, 187, a Taxkike B 3ananun 188, npex-
Ha3HAYeHHOM JJia paboTel B mapax. CnenHajbHOe BHMMaHUE
pekoMeHAyeTCS YAeANTh ynpaskHeHnio 191, rae yuaniumca
npeaIaraeTca OTBETUTE HA BONIPOCH, UCTIOAB3YVA IpaduK peasb-
HOH 3aBHCHMOCTH.

B cucreme ympaHeHWH AJA MOBTOPEHUA, BKAIGUEHHLIX B
NAHHBIA TYHKT, PEKOMeHAYVeTCA VASJINTh BHUMAHUE 3a/1a4e-1C-
caeqoBaHu0 193, rie B yCI0:XHEHHONH CUTYALMHM HCNIOJIB3YETCA
cAOXKeHue ApoOen.

YKa3zaHua K OCHOBHbIM ynpaxHeHusM yyebHuka

109, B) [Tpyn BHINOJHeHHU YMHOMKeHHA Ap0o0H HA OJHOWIEH
MOMHO NOPEKOMEHACBATh yUalllMMCs HA TEepBHIX NOpPax 3Amu-
CHIBATH OAHOYJIEH B BHAEe ApodHM co 3aHaMeHaTeneM 1, a saTem
nepexoanTh K COKPAnIéHHON opMe 3anucu.

7a® gpe_Td® BV _7d°-8b _Ta%
24b 246 1 24b 3 '

118. BosBeaém B KBagpar obe 4aCTH pPABEHCTBA & — % =2:

~20-2128_4; 0?25 _10=4. Orciopa o® + 23 =14,
a a a® a®

120—127, 3ru ynpaxHeHUA JaXOT BOZBMOKHOCTb HAITOMHHUTD
ydamumea GopMY.JIbl COKPANIEHHOT0 YMHOMKEHHA.
124. a) Buinoxaum yMmHOXKEHUE Apobeli:

Smn-—m 16m*—n® _m(5n-1)(4m-n)dm+n) _
am+n  Bn-1 (4m + n)(5n 1)

=m(dm - n).

Ecan m = n=-3, to m(dm — n)——(1+3) 1.

nhll-ﬂ

Yuampeca ZOKHB yOeIUTHECH B TOM, 4YTO IIPH VKASAHHBIX
3HAYCHUAX MePeMeHHEIX 3HAMEHATEIN 3a%aHHbIX Apobeii He 06-
PALIAKTCA B HYb,

Heiicreurensno, 4m+n=1-3=0, 5n-1=-16=20.
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2
128. IIpesnoaoxum, ITo %:{%] , TOrgA

ab:g-b2=[ﬂ]2 B2 =[m_b]2.
b n n

134, B) llpeacraBum oguounen 4m’x B Bmae Apobu
U BLIDOJHHM AeHCTRHA:

am’x

2 2 2
Smx s (4m x)_Smasc :4m X _ 8;nx : - 2.1:3.
3y 1 3y° -4m*x 3my
B maneHellllleM caeayeT mepedTH K cOKpaiénHoil dopme
3amycH.
20° -8b°  3(a+2b)(a+b) _ 3(a+b)

140, 6) (3a + 6b): = = .

) ( ) +b 2(a -2b)a +2b) 2(a-2b)
Ecam a=26, b=-12, o0

S8(a+b) _3(26-12) _ 42 _
2(a-2b) 2(26+24) 100 0,42

143. a) Tak xax ~+1=1, 7o l+l_b+a; 1_bta,
ab |, a b c b ab ¢ ab
a+b
1.1_1 1 _ 1 1. 1_a-c ac
6 R -_ el — ] —=___; — = b= .
) Tat aRa+b C’Tob e a b ac’ a-c
150. a) 2m+1 2m -1 im (2m+1)2—(2m—1)2x
m—1 2m+1) W0m—56_  @m-D@m+1)
5@m-1)  8m-52m-1) _ 10
am Cm-D@m+DAm  2m+1
—2y 1 x+2y ). (x+2y)
155. 6 o — : . .
)[x2+2:cy x4y (2y-x)* 4y°

JT0 3azaHKe 1eyecoo0pasHo BHOOJAHATE HO AelicTBHAM:
1) L X+2 (x - 2y)° _ x-2y
-4yt @y-2F  (x-2(x+2)(x+2y)  (x+ 2y

x-2y x-2y _x-2y{1 1 ]_x—2y

2 +2xy (x+2yPF x+2ylx x+2y) x+2y
2y _ 2y(x—2y),
x(x+2y)  x(x+2y)°
2y(x—2y) (x+2y)P _ 2y(x- 2y) _x-2y
x(x+2yY  4y° x - 4y* 2xy '
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2
157. (o,a(a_nz_18).[a+5+a—7]=(a—1) -36

a-7 a+b 2
><(e::+5)2+(1:1—7)2 _(a—7)(a+5)(2a2—4a+74)=2a2—4a+74=
@-Ta+5 2.(a - T)(a+5) 2
_ 2(a2—2a+37)=

a’-2a+37=(a~1)+86.

2

9ra cyMMa IpHHUMAaET HAUMEHLIIee 3HaYeHue npu a — 1=0,
T. €. IpH a = 1. HanmMeHbINlee 3HAYSHHE UCXOAHOTO BHIpAKeHNA
paBHO 36.

158. I[Ipeobpasyem aHaMeHaTeNL 2,:[poﬁt»l:

(0,56 + 9)° + (0,50 — 9)°=0,25b" + Ob + 81 + 0,25b% - 9b +
+81=0,50"+162,

A pobp npuarMaeT HanGoJblIee 3HAYCHNE IIPH HAMeHbIIIeM
3Ha4YE€HNH 3HaMeHaTeNnd, T. €. npk b= 0. HanbGoarinnee snauenue

MCXOZHOI'O BRIPAYKEHHSI PABHO ﬂ, T. €, paBHO 0,5,

162
159. 6) IIpeo6pasyeM JeByi0 M IPaBYI0 YacTH DABEHCTBA.
atb __a-b _(@+bP’-(a-b’__ 4ab _ _2ab
2(a-b) 2(a+b) 2(a® - b%) 2@ -b%) a®-b’

b _bz—ab_b(a+b]—b2+ab_b2+ab—b2+ab___ 2ab
a-b qg®-p? a® - b° T a2y a® -
BroipaskeHUs, CTOAINKE B JIEBOH N IPABOl YACTSAX PABEHCTBA,

TOMAESCTBEHHO DABHEI OOHON U TOMH Ke ApobH, CAeAOBATENBHO,
OHH TOXKJAECTREHHO PABHBI.

160. a) 1,2x% - xy 2x(0,6x - 0,6y) _
"7 0,36x% - 0,25y (0,6x — 0,5y)(0,6x + 0,5%)
2x 20x

= 0,6x + 0,5y = 6x+ 5y
161. 6) IlpeoGpasyeM pasHOCTS APoGeli, CTOAILYIO B CKODKAX:

* __ ¥ __x Y _xx+ty)-yx-y) _
(x-p) 22—y (x-pP G-Px+y)  (x-pilx+y)
_xrxy—xy+yt P4y’

(x-yfix+y) (x-pix+y)

HmeeMm
y _Foxt Py oy xa-yiatp) (P ry?)
x=y 2+y @-pia+y) -y @ +y)E-p’(E+Y)
=_Y¥ __* _¥y-x__].
xX-y x-y x-—-y
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162. IIpeobpazyeM naHHOE BRIPAKEHHE:
[g %.[g_ 1 1]_ 27+n° ,9-3n+n* _ (27+n*-8n°
3/

n" 8)  3n¢2 ° 8n%2  (9—3n+n%).-3n°
2
___(n+3)(9—3n;|-n)=n+3_
9-3n+n

Ecan n — maTypaabHOe 9HCHO, TO 71+ 3 TaKKe ABNAETCH
HATYPAJBHEIM UHCJIOM.

163. Mo&cno MNOKA3ATD pas:mqﬂble cnocofbnBl pellleHNH.
2 1 _n'+22%+1

=n? +2+— —>
n

a) n+

a4 MOXHO HHAa4e:

2
n+12=[n2+1] _nt+ent+l
n n nt

6) [2—2 :

: =[a2-b2]2 _a*-2a%" + b
b a ab -

a’b?

Han apyroii cmocob:

a_b)_[a _q, bz] a'—2a%% + 5%
b a b2 a2 2b2 ¥

I) MOKHO HPUMEHHTH (HOpMYJy PasSHOCTH KBAIDATOB!

[£+.g...2+.q.][£+i+£_.q.]=2.q..22:4,
g P g9 pilgq p @q@ P F

164, 165. Y1o6H0 BOCIOJB30BATRCH OCHOBHEIM cBolicTBOM
ApoOK ¥ YMHOMHTE YHCJIUTENb U 3HAMEHAaTe b Ha OXHO H TO XKe
BEID&XXEHHe, Mozo0pae ero tak, 4ToOH WieHbl Apobu crantu ne-
JBIMHA BHIPAXKEHUAMMU.

164. 6) YMHOXHB UHCJHATENL U 3HAMEHATETL Apobu Ha b,
NOJAYYHM

2a-b+b _2a 4,
2a+b-b 2a

B) YMHOMHUB YHCJANTE]b K 3HAMEHaTeNlb Apobn Ha xzyz, no-
2+
JYYUM —— 3
X -y
T') YMHOKHEB YUCJUTEN: N 3HAMEHATEJL APOGH Ha MPOH3-
be +ac+ab

BeJleHNe abe, MoJyduM
ct+a+bh
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- b
2 b+3 [a +3]c a—-b+3c
165. 6) —=£ = = :
a+b a+b at+b-c¢
-1 -1je
c c
py XY _ -y F-yay  xy
P [£ y]xy #oyt o xry
y x Yy

166. 6) IIpu x= a—_—enmeem
a+bd

a a_a-b [a_&-bl,.p
5 b a+b _ b a+b ] (@+8) _a’+ab® _(a®+b%)a _a
b . b a-b (b a-b B*+a% b@+bh) b
a” a a+b laTz+ ]ab(a+b)
1,1
167. a a+b _l-x 14x 1+x+1-x_ 2 -1,
) b 1 1 " 1+x-1+x 2x =x’
1-x 1+x
a._9b p._20_
) BX__ bx ___ae-b  a-b _ a’®h _
a+x b-x , e ,  ab " a®-ab+ab
ab? a-b a-b
-—————=b+a.
ab-b* - ab

169. (q2x pabomst 8 napax.) QueBHAHO, YTO B 3afaHHN «a»
He ARAAETCA AOHYCTHMBIM 3HAYeHNe x =2, a B 3aJaHUH «0» —
3Hauenuve x = -8, Yto6nl HAMTH OCTANIPHEIE 3HAYEHHUA [IePeMeH-
HbIX, KOTOpHIe HE ABAAIOTCA TONYCTUMBIMH, HAZO BBHIIIOJAHUTH
NIpeoOpa3oBaHMA.
1 _ 1 _x-2

1 ~ 3x-6-1 8x-7

x-2 x-2

a)
3_

He apnsgerca gonycTHMBLIM 3HAUYeHHE X = % Hitax, BEHIpa-
JKeHHe MMeeT CMBICJ Opu X#2 H X # 21;
6) 6x _ Bx(x+8) _ 6x(x + 8)
2.4 1 2x+16+1 2x+17
x+8 17
He asagerca moonyCTHMMHEHIM 3HAYEHHE X = -3 Hrak, BEI-

paskeHHe UMEET CMBICH NPH X -8 m x # —8%.
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170. a) =2:15 %:3,75;

1 1”8
375
)1+1+1 T 7 37'
2748

171—173. Jina pemeHus 3THUX 34489 MOMKHO BOCIOJIBL3O-
BaTbhcA POPMYJIOH CPEeJHEr0 rapMOHUYECKOTO,

171 v, =—2 — =21380 _ 25 (xm/u).

T, 1" 3+2

60 ' 90
_ 2 _212_24

172't°”“l+1 22248 @

6t1
3 3.180 _ 540
. = = =10,2

178. v, = T,1 1 20+16+18 53 (xe24/7).

9t 12%10

188. (Ias pabomui 6 napax.) a), 0) I'padbrxu nepeceralorca
B O/{HON TOuKe, YpABHEeHNe NMeeT ¢ANHCTBEHHOE PenreHmne;

B) rpadHKU mepecekalOTCsa B ABYX TOYKAX. Y PaBHEHUE UMe-
eT ABa pPelIeHNs;

r) rpadUKN He MepeceRarOTCA. Y paBHeHHe He UMeeT pellre-
HHUH.

190, 6) UYTobm onpeseuT: 3HaYeHne KosddutueHTa £ 00-

PATHOH OPONOPIMOHANBHOCTH [ = % , CllegyeT HOACTABHTL B
hopmysy BMECTO X M y KoopAuHAaTHI ToukH B. [Tonyunm
2_ &k 4 2, 9 2
= s k=12,
3 14 P k= 15 3’ k=
5

195. (Badaua-uccaedoearnue.) Crenyer IpaBeCcTH Ap0obH, CTO-
ANHMe B OPaBOii 4aCTH PABEHCTBA, K 00leMYy 3HAMEHATENIO, &
34TeM YMHOMHTE 00e uacTu paBeHCTBA HA 9TOT 3HAMEHATENb.
IoayunmM

5x+8l=a(x+2)+b{x—5); 5x+31l=(a+b)x+(2a— 5b).

IIpupasraeM HKo3hPUIMeHTE OPH X H CBOSOAHLIC YJIEHH.
HMeem cucremy ypaBHeHMI

a+b=>5H,
2a - 5b=31.

PemienunemM 3TOi CHCTEMBI ABJIAETCA NOapa dHcena: a=38§,
b=-3.



YKasaHus K AONONRHUTENILHBIM_YNPaXHEHUAM
yuebuuka

240. IIpeobpasyeM BLIpaXKeHHE
2

mn' \lm n

1 _1]2_m2+n2=i,(n—m)2_‘m2+n2= 2m®n®

(m-nP mn’ m?n® (m-nP mn(m-n)
m?+n® _2ma-m*-n® _—(m-np® _ _
(m —n)* (m—n)’ (m —n)?

Hcexonnoe BrIpaKeHHe He 3aBHCHT OT 3HAYeHHE m U n OIpH
BCEeX JONYCTHMEBIX 3HAYeHWAX [IepeMeHHHIX, T.e. npu m=0,
nz0um=n,

241. IIpeoGpasyeM BEIpasKeHHe

a_a2+x2 . 2_a+ 4a =a2+ax—a2—x2_2a2—2ax+4ax_
a+x X a-x a+x x(a-=x)

_x(a—x) - 2ala+x) _
T (a+x)-xla-x) =2a.

ITo ycnoeuio a — nenoe wuceno, x — apobuoe uncnao. Caeno-
BaTeIbHO, x#0 u |a|#|x|, T.e. AaHHOe BRIpaeHHe nMeeT
cMmeica. Tak Kak @ — nejgoe 9YHcJI0, TO 24 — YHCJIO YETHOe,

1 2 1 4a? + 4ab + b?
243. B + - =
) (22 -b)®  4a® -b? * (2a + b)* 16a
_ 40’ +4ab +b" + 80" - 20 + 4a” —4ab+b° 4a’+4ab+ b’ _
(2a - b)*(2a + b)? 16a
16a® (2a+d)° _ a

T (2a-b)Y(a+bF-16a (2a-b)

245. ITpeobpasyeM OTALILHO JEBYIO U IPABYIO YACTH PABEH-
CTBa:

1_ . 6g 2 _pt+t2q—-6g-2p+4q__ -p
p-29 4¢°-p® p+2g (p-29)(p +29) ot —4g®’
_1(p+ag® | _1 p'+ag’+p’-4¢® _ -2p®
zp p2 _4q2 2P p2_4q2 2p(p2_4q2)
-__—P
P —4q°

BripaxeHua, cToANMe B 00eMX YacTAX paBeHCTBA, TOMAe-
CTBEHHO PABHBEI OAHOM M To# Xe Apo6GU, cleloBaTe/ bHO, OHH
TOMACSCTBEHHO PABHEL.
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246. IIpeofpasyemM JeBYIO 9ACTh PABEHCTBA:

5(2a® + b%)| _ (@® + b)@® - 8°)° + B%(2a° + b7)°
a® — p® (aa _ba)a

a® + b +

Hpeoﬁg)aayem YHUCINUTENs MOMYUEHHOH Apobu:

(a® +b%)(a® - b*® + b?(2a® + b®)® = (a® - %) (a® - 22°B% + %) +
+ b3(8a® + 12a%® + 6a®b% + b°) = a'? + 6a°0® + 8a®b® + 124%° =
=a*(@® +2b*)° = (a(a® + 2b%))°.

3HAUMUT, NeBad YACTh TOMNACCTBEHHO PABHA BRIPAYKEHUIO

3 33 3 3
% _a_%{-:#] . ToxAeCcTBO JOKA3aHO.

247. ¥YMHOKHM 4YUCINTE/ b U 3HAMEHaTeNAh OEPBOH Apoln
Ha 36, a Bropoit — Ha 4. Iloxyuum

6(9a® —12ab+ 4b%) | 24b _ 6(9a® - 12ab + 4b° + 12ab — 8b°)

, T. 8. paBHa [

8a® — 4b® Sa+2b 9a° — 4b°
_68(a® -4 _ ¢
9q? — 4b* )

Hcxoanoe BHpakeHHe He 3aBUCHT OT a M b npm Bcex A0-

OYCTUMEIX 3HAYEHUAX a B b, T.e. OpH a# %b.

1 1. % Tx+l+x 2x+1°

1+l +x+1
X

248. 5) 1 1 _ ox+1 _ x+1

1+

249. a) OueBUAHO, UTO HE ABJSIOTCA AOMYCTHMEIMH 3HAUE-
HHA X=2 1 X =-2. BHINOJHUM TpeoOpa3oBaHHA:

1 x
x-2 + x+2 _ (x+2+x%-2x)-(x% - 1) _ -x+2
3x (x*-4) 3x 3x
x? -4
3navenune ¥ =0 TakxKe He FABIALTCA JONMYCTHMEIM. Cieno-
BATEJILHO, APOGEL NMeeT CMBICK NpH X # -2, X0 1 x#2;
1 1 x-1
ﬁ) —] =
1—— 1- L x-1-x
X
BripaxxeHHe HMeeT CMBICI Opu x#0 1 x# 1,
250. HcxomMoe BpeMa MOXXHO BHIYMCAUTE KAK CpexHee rap-
MOHHYeCKOe Yncen 8, 9 n 12:
3 3.-72 216
i = = ~0,4 (u).
1 9+8+6 23 (1)
12

=1-x.

=1 1
g8 9"
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2562. Bocnonesyemcsa onpeaesieHNeM cpelHEro rapMOoHnMYe-

CKOTO: 2= % _2ab ITopcTaBUM 3TO BHIPDA’KE€HHE BMECTO 2
1,1 a+b’
a b
B MCXOJHOE BLIpAXKeHHe H npeofpasyeM ero:
1 1 1 1 _ a+b . a+b _
z—a+ z-b 2ab —a * Zab - T ab-a® + ab—b%
a+bd . a+b
__a+b _ a+b _—ab-b+a’+ab _ at-b _a+b 1,1
alb—a) bla-b) ab(a - b) ab(a—b) ab b a

256. 6) IIpeobpasyeM BHIpasKeHUe, CTOAINEE B IPaBoOi 4acTH
GOopMYaRI:

18—12x+ 6 _18—12x+ 6 18 12x +6x _ 18 -6x _

#-3x x-38 =x(x-3) x-3 x(x-3)  x(x-3)

_6@B-x)_ 6
T x(x-3) «x

Ob6nacte onpegenenus ¢pynkuumu: x #0; x= 3. 'padpurom

dbynruuu Apngerca runepbona y = —% € «BBIKOJIOTOI» TOYKOIA,

abcuucca KoTopoit pasna 3.

257. a) Mo:xHO DOCTPOUTH YacTh rpaduka QyHKINN |;:| AJA

x>0, a 3aTeM NOCTPOUTH NHHHUIO, CHMMETPHYHYIO 9TOH annoﬁ
OTHOCHUTEJILHO OCH Y3
I') MOXKHO IIOCTPONUTH YacTek rpaduka QyHKIHE Y = ...l_'

x>0, a 3aTeM NOCTPOKUTE JHHHIO, CAMMETPUTHYIO 9TOH KPUBOMH
OTHOCHTEJILHO OCH Y.

258. Banumem dopmyny y =g B BHJE y:%. Orciona

AICHO, 4TO QYHKIUA ABNAeTCA 00paTHOH IPOMOPIHOHAJIBHOCTEIO
Y= % ¢ roadpunuenToMm k= 3,4.

259. a) 'padurom pyHKOUA y=3?x, T.e. Y= %x, ABJIAET-

cA OpAMAad, MPOXoIAIIad Yyepes Havdano KOOPOHHAT,
8
6) rpapuroM PyHKOUH ¥ = 8.1:’ T.€ Y= §, ABNAETCA TH-

nepbona, pacnonoeHHas B I u IIl koopaMHATHEIX YeTBePTAX.
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260. a) Tak xakx runepGona y =% IPOXOAHT Yepes TOUKY
P(2;1), T0l1= %, OTKYAA MoayqaeM, uto k = 2. Taxk Kak npaMas

y=kx+bnpu k=2npoxoguryepes Toury P(2;1),To1=2-2+5,
orkyga b=-3.

261. a) Na, ecan a=0, T.e. ecAu OpAMaA NapaiieNbHA
OCH X}

6) na, ecnu a#0; B) Her,

262. a) [a, ecnu KoadPPuDueHTH 2 ¥ @ UMEIOT PA3HLIE 3HA-
KU1 (Hanpumep, puc. 1, a); 6) Her, Taxk KaK o6e BeTBH runepdo-
JAbl He MOTYT OLITh DACHONOMEHB B BEPXHEH TOJYILIOCKOCTH;

B) A4, ecal KoathduIuenT 2 1 @ NOJNOKHUTENbHEI {HAIIPH-

mep, puc. 1, 6).
a) yt 6) v

=

u¥
A\
" |

Puc. 1

Ykazanusa K ynpaxHeHuam u3 paGoveii TeTpaan

IIyaxr 5
12. Boapegém B KBagpar obe yacTH paBeHCTBA 2b — 7_5.
Hoayuum b

4b2_2.2b-%+%=25; 4b2_23+5b79=25; 4b’-‘+%§.=53.

18.8) 2 =2 . p"+8_
p2m_2pm+4 pﬂm_4

=20 + @™ -2p" +4) _ 4
(@™ = 2p™ + D(P" - 2)(p™ + 2)
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IIyukT 6
12. IIpeobpasyem nepByic Apodb;

25-a’ +dab—4b® _ 25-(a®-dab+4b°) _
100+ 2ab-a® +25 2b(a+5)-(a-5)a+5)
__25-(a-2b)" _(5-a+2b)(5+a-2b) _bB+a—2b

T (@+5)M2b—a+5)  (a+5)2h-a+5) a+h
BrmonrHuM geneHupe:
5+a-2b 2b-5-a - 5+a-2b)-3(a+5) _
a+5 ' Ba+15 (@ +5)2b-5-a)

3HaUYEeHWe YacTHOTO He 3aBHCHUT OT 3HAYEHHH mepeMeHHBIX
a 1 b Opu Bcex MONYCTHMBIX 3HAYEHMAX ¢ U D, T. e. IpH 4 # —5
naz#z2b+ 5

13. a) X -4 " +2 _ (x" - 2(x* +2) y¥r! = (x"

-3.

: T n+ 2)
ytrtoy T +2) v
12 an 3n-1 12 an 4.-1
&) & (b-1) .8 S(b— 1) (b 1) 8e2n (5 _ 1),
) cSu c&n 2n. .a (b 1)3:1 1 ¢ (b 1)

14, TIpeoGpasyeM BhIpaKeHHE
X+4x~21, x-3 =x2+7x—3x—21, x—3 -
#+10x+21 (2x+6)°  xT+3x+Tx+21 2°(x +3)°

_(x—3Nx+T)-8(x+3)° _ 2
T (x+3)x+T(x—-3) =8(=+3.

3naueHue BuIpaskeHuA 8(x + 3)° HeoTpHIATENEHO IIPH BCEX
GHAYEeHHUSAX X, CJIeA0BATEJIBHO, 3HAYEHHE HCXOJAHOTO BRIDAKEHAA
HEOTPHUIIATEBHO IPH BCEX AONYCTHMBIX 3HAYEHHUAX X, T. €, IIPH
x# -3, x#3nuxz-17.

IyaxTr 7
6. YopocTuM McXOLHOE BRIDAaXKeHMe:
m-2__8 _4].2m _2mz+m+4=m’"—4-3m+m?‘+.‘31rn><
m m+2 ‘m+2 2m? m(m+ 2)
xm+2_2m2+m+4=(2m2—m—4)(m+2)_2m2+m+4_
2m 2m? m(m+2)-2m 2m?
=2m2—m—4—2m2—m—4=-m—4
2m? m?®

3HaueHHe YHCIUTens aToil Apobu npu m >0 — yucao or-
puIlaTEIbHOE, A 3HAUSHHE SHAMEHAaTenA — YHNCI0 IONOKATENb-
Hoe. CiefoBaTe/IbHO, 3HAYEHHEe MCXOJHOTO BRIPAXKCHUA SABIA-
eTCd OTPHIATEeJLHBIM YHCJIOM IIpH Jobom m > 0.
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7. lIpeobpasyem BrIpazieHHE
1 + 1 _ 1 .4 . 1
@a-x}(x-2) (@a-x)(e-2) (x-20a-2)) a-x (@+2F°-8a
_a-2+x—-2—-a+x, 4 . 1
“(a- XD(x-2)ae-2) 'a—-x a+4da+4- 8a
mx 2)a—-x)-(a- 2) a—2.
(a-x)(x-20a-2)-4 2

a—

2
Eemm a> 2, To >0, cregoBaTEeNBHO, SHAYEHHUE HCXOJ-

HOTO BEIDAKEHNSA IOJOXHTENbHO IPH g > 2 1 mofoM JonyceTH-
MOM SHAYEHHH X.

8. IIpm ycnoBum, uto a +b=95, ab=2, Halifém aHaudeHUe
VMEHBIIAEMOrO;

s

BuiapcayM sHadeHue a’ + b
a’+b=(a+b) -2ab=25-4=21.

(5] - -5
2ab 16°

4

1, 1) 1 @+ 21 25 21 1
- = . II A s =,
Toma[ +b2] 2ab 2% .2ap 160 TV ACMIET I8 a1’
1 1 2x -2
101+ 1 4 -1 -
0 1+1 1 Y3 T 3x_2r2:-3
— 12579
14+ 1 2x -2
2x -3
2x-2 6x-T
=1 = .
* 45 4x—8%
16 __ 16 __16 _ 128
’ ¢ 23 ¢ 2 2—+8 2+8_c2+64'
4 ) Tlat 16 8

9Tta Apobhb NMpHUHUMaeT HauboabIIee 3HAYEHNE IPH HAMMEHE-
ieM 3HAYeHHH 3HaAMeHaTend, T. €, npu ¢ =0, Hanbonemee 3Ha-
YeHNe NCXOAHOTO BbIpa)XeHus paBHO 2.

IIyaxkr 8
11. a) Haliaém sHaueHNe k U3 ypapHEeHHUA Y = %, MOACTABUB
B Hero KOODAMHATH TOUKH M (4; 5): 5= % , oTcioga k=20, Ua

ypaBHeHnd ¥ = kx + b Haligém sHauenue b; b=-75,
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14, CocTaBHEM M pemuM ypaBHeHHE:
%:—x—S; 16=-x>~8x; x’+8x+16=0; (x+4)’=0.
9T0 ypaBHEeHHE HMEET eTHHCTBEHHOE pemenne; x = —4, Cie-
JOBATEJbHO, runepdosa y= % M nIpAMAad Y =-X — 8 HUMenT

TOJABKO OAHY 00lIYIO TouKY. Eé koopamnaTe (—4; —4).

.,Z'[Jw mex, kmo xoiem 3namo 6onvue

IIyaxkT 9. IlpenacraBienue apodn
B BMJIe CYMMBI Jpo0en

MeTogn4eckuit KOMMEHTaPUH

Onna n3 ocobenHocreil yuefHuKa ¢Anrebpa, 8» mox pemax-
nueii C. A, TendKoBCKOro COCTOUT B TOM, UTO, II0 AHAJIOTHH C
yueOHUKOM «AJrefpa, T», KaXMAYIO INIABY 3ABePITACT TOMOJHHA-
TeJILHBIH OYHKT 10j pyopuroil « Iz Tex, KTO X0ueT 3HATL 60JIb-
me», B KOTOPOM NpeAcTaBjeH (hparMeHT TeOPpHH B COOTBETCTBY-
ouye ynpaxaeHuda. TeMaTuka noJo0HEX ZOMOJHEHHI K Iia-
BaM OIIpefiesNieHA TaK, YTOOL! BKJIOWEHHBIA B HHX MATEPHAN
eCTeCTBeHHRM 00pasdoM OBLL CBA3AH ¢ MATEPHAJIOM OCHOBHOTO
KYPCa M BRIBOZWJI YYAIIMXCHA, HHTEpeCYIOUNXCA MATEMATHKOMM,
3a paMKH 00s3aTeNbHOoil TporpaMMel, NO3BOAAA UM MOIHATHCH
H& HOBYIO CTYIIEHb B JOCTHYKEHWH JIMYHOCTHEIX, METAIIPEIMET-
HHIX M OPeAMETHHIX pe3yJbTATOB o0yueHNA.

B raase 1 yuamueca mosHAKOMHMJINCE ¢ IIpeoOGpas3oBaHHUEM
CYMMEBI gpobeil B apo6k. B NaHHOM NYHKTE paccMaTpHBaeTCA
obpaTHad 3ajfaya — IIpeACTABIeHHe ApoOH B BHJe CYMMEI ApO-
6eil. Cneayer o0paTUTh BHIMaHMe YUAIIHXCH HA TO, YTO 3TA
3ajaya HeOollpeAeNEéHHAA, AJA KaxkJoll Apobw oHa Aonmyckaer
6eCcKOHEeYHO MHOrQ pemeHHil. B 3aBHCMMOCTH OT KOHKDETHOI
3agayy BEIGUDPAETCHA COOTBETCTBYIOMIMII Crocof 3aMeHBI Apobu
TOKASCTBEHHO PABHON el cyMMOH npobeil.

B npumepe 1 yueOHHMKA NHOKa3aHO, KAK MOXHO JApo0b

Tx
(x-3)x+4)

JaMu x — 3 1 X + 4. 3TOT IpAMep NO3BOJAET NOZHAKOMHUTD yva-
IUIUXCA ¢ METOAOM HeonpeAeéHHBIX Ko2(hPUNHeHATOB, ITHPOKO
HCIIOJBL3YEMBIM B MATEMATHKe IPHM pellleHNH 3aaad. HecraH-
AAPTHOCTE UCIIOJAL30BAHHOTO 3A€CE cllocoba pemieHns, 6€3ycaoB-
HO, NIPUBJEYET BHUMAHNE YYANIHNXCH, HETEPECYIOMIHXCA MATE-

OpPeACTABUTE B BHAE CYMMEBI Apo0eil cO 3BHAMEHATE-
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MaTukoil. Meron HeonpeaenéHHLIX KO3(PGPUITHEHRTOB OHH CMOTYT
NPAMEHUTD OIPH BEINOJIHeHNH yopaxkHeHuii 197—199. Paccmo-
TPEHHBIH B yueOHUKe IpuMep 2 HHTepeceH TeM, UTO B HEM yua-
IHecs BO3BPAIAIOTCA K 3a7avye pemieHHA JuHeliHoro ypasHe-
HUA ¢ ABYyMS ODepeMeHHBEIMH B IIeJLIX YnAcaax. B npumepe 3 oBR
BCTpeYaloTCd CO CJIy4aeM, KOTAA AAA IIPEICTABACHHA Apodu B
BHAE CYMMBI MHOTOUJIEHA H AP0y MCOOJIbL3YEeTCA JejieHHe MHO-
ro4JieHa HA MHOTO4YJIEH YTOJKOM, AHANOIHYHO TOMY, KAK 9STO
ZeJanoch NPH KeJeHHH HaTypaJbHOrO YHMCaa Ha HaATYpaJlbHOe,
IIpeobpasoranuA, HCIONL30BAHHBIC B IpUMepax 2 U 3, HAXOAAT
NpuMeHeHNe NP BHIIOOJHEeHHH yrpakHenuii 200—207.

HsyueHne ZAHHOrO NYHKTA MOMXHO OpoBecTH B ¢opme 3a-
HATUA MATEMATHYECKOI'0 Kpy:KKa. Ha 5TOM 3aHATHH OJUH M3
YYaIIHXCA MOYKeT PACCKAa3aTh 0 IPHEMe DeIleHns 387849, pac-
CMOTPEHHOI1 B mpuMepe 1, a aApyroii -— ¢ IpuéMax, pacCCMOTPEH-
HEIX B npuMepax 2 u 3. Ilocsae sToro yuaijuecs Inoj pyKoOBOJ-
CTBOM YUHMTENA MOIYT BHIOOJHHTL HEKOTOPEIE U3 YIIPAXKHEHUIH,
NPEACTARJIEHHLIX B RAHHOM OYHKTe. OCTaNbHEIE YOPAYXKHCHUS
PEeXOMEHAYETCA NPeANOKHTh MM AJ1A AoManiHeil paGorhl.

Hsyuerne OpefCTABNEHHBIX B AAHHOM NYHKTEe CBeAeHM ua
TEOPHH M BLINOJHECHHE BKJIOYEHHWX B HEro pasHooOpasHBIX
VOPayKHEeHMI co3aa6T 6/1arONPHATHLIE YCJAOBUA A4 HHTE/NJIEKTY-
ANBHOTO PA3BHTHA VYANHXCA, HHTEPECYIOIHUXCA MaTeMaTHKOI.

Pexomenayvercsa, uTobbl yaaluecsa, HMHTepecyolueca MaTe-
MaTUKOH, HMeNH CNemUuAaJbHYIO TeTpaib AJA BLHINOJAHEeHHA
YIpakKHeHWHd, NPeACTABTeHHBIX B NIVEKTAX Nog pyopukoit « {na
TeX, KTO X0YET 3HATH Ooanine». JenarenbHo, YTOOB VUHTENE
MepHOAHYEeCKH NPOBEPAS TH TeTPAAU, OLEHUBAA BLICOKMMU
6annaMu npaBHNLHEBIE PEIIEHAA 38744, CAMOCTOATENBLHO BLIIIOJI-
HEeHHBIX YYamHMHCA.

YKasaHuf K ynpaxHeHusam U3 yweGHuka

Npu sHnoanenuu saganuii 197—199 npuMenserca mero,
HeOUpeAeAEHHEIX Ko3(hhUIHeHTOB.

6x _a b .
197. x-DE-2) x-1 z-2°

6x _{a+b)x—2a-b
(x-1x-2) (x-1{x-2)

O9To paBeHCTBO Oyfmer TOXAeCTBOM, ecau a+b=6 =m

. la+b=86,
—2a - b=0. Pemus cucTeMy ypaBHCHAMN NOJy4YHM
-2a-b=0,
6x 12 6

=-0, b=12. CneaoBaTesnbHO,

(x—1)x-2) x-2 x-1
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5x-1 __a __b .
"k x-2) x+4 x-2

bhx -1 _(a+b)x+4b—2a
(x+4)(x-2) (x+4A(x-2)

DTO paBeHCTBO BLIMOJHAETCH, ecnu a +b=5 n 4b - 2a=-1,

a+b=>5,
—2a+4b=-1,
Pewus aTy cucTemy, noayuyum a = 3,5, b=1,5.

CocTaBHM CHCTEMY YpaBHeHHUI {

199 1x+3 _ a b . 4x+3 _(a+b)x+a-b,
Taxto1l x-1 x4+l X210 (x-D(x+1)

a+b=4,
+b 3 Pemus cucremy, noaydum a = 3,5, b=0,5.
a— =,

200. IIpeacragumM zagaHHYK APoOb B BHAE CYMMBI IIEJIOTO

BEIpad{eHHA U ApobH:

IIpaBad 4yacTs paBeHCTBA ABJACTCH IEJBIM YHCIOM, €CIH
aHaMeHaTeJab Apo0H ABJAETCA JEJHUTENEM umciaa 3, T. e, eclIH

2-g=-lmm2-ag=1lum2-g=-83mwmm 2-q=3,.

ITonyyaem sHauenusa a: —1; 1; 3; 5. 3mauenna apodu npu
JaHHEIX 3HAYEHUAX ¢ PABHBI COOTBETCTBEHHO —2; 2; —2; 2,

201. (ra pabomw 6 napax.) a) IlpeacTaBum 3agzaHHYIO
Ipo0b B BUAE CYMMBI LOEJIOTO BHIPAMKEHAA B Apobu;

2 2
m —6m+10:(m-3) +1 —m—-3+ 1 .

m-3 m-3 m-3

IIpaBad 4acTh paBeHCTBA ABJASTCA HEJLIM YHCJIOM, €CJIH
{(m — 3) arnaerca peantenem 1, T.e. OFHUM U3 uynucea: —1; 1.
BoaMoxHBI 1BA BapuaHTa: m=2 nan m=4.

Ecam m =2, 3HAueHMe HCXOAHON apobm paBHO —2; eciH
m =4, 3Ha4YeHKHE NCXOAHOIH ApobU paBHO 2.

(m-4° _m’-8m+12 4 4
0 Sz = m-2 ‘m-2_ ™ S
IIpaBaA yacTe paBeHCTBA ABJIAETCA LEJLIM YHCJIOM, €CJIH
(m — 2) aeaserca genuresneM dYucaa 4, T. €. OAHUM U3 yucea: 1;
=1; 2; —2; 4; —4. Bo3MOXHEL IIECTH BAPHAHTOB: m=3; m=1;
m=4; m=0; m=6; m=-2., 3uageHAA HCXOAHOI1 ApoON PABHBI
cooTBeTcTBEeHHO 1; —9; 0; —-8; 1; -0,
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202. BeipasnM U3 YCAOBHA NEPEMEHHYIO I 9€pe3 X:

8) 5x+y-xy=2; bx-y(x-1)=2; y=22"2-5,

—1
3HavYeHHe Yy ABAAETCA NeJIbIM, eciu X~ 1l=-1lmmx-1=1
uiap ¥ —1=-3 mnu x — 1=3. HcKoMBIe IapEl LEJBIX YHCEeM!
(05 2), (2; 8), (-2; 4), (4; 6).
x*-6x+1 ~ x*-6x+9-8_ o, 8
203. ¥y=—"%_g ¥~ x—3 =x-3 -3

Beinnimem Bce AeauTean uucaa 8; —-8; —4; -2; -1; 1; 2;
4; 8.

ITonyaam 8 TOUEK € IEeJOUMCAEHHBIMH KOODAHHATAMH:
(-5; -7), (-1; -2), (1; 2), (2; 7), (4; =7), (55 -2), (7; 2), (11; 7).
5a’ +6 _ 1
204. ITpeoGpazyem apobn —; 1 =5+ 1 (a — menoe
qacno, a#0). a + a+

Ilpu a#0 sEamenaTens gpotn a’+1>1. CnegoBaTeNnsHoO,
IZanHAA Apo0Ob He MOKeT OBITH EJILIM YHCJIOM.

205. -cl;: + % = %; Ta+ T7b=ab (a, b — HaTypanbHEIE UHACTIA).

Bripazum b uepes a: b= s

—7

Bo3MOMKHBI TP BAPDHAHTA' & — 7=1, a=8;b=586;a-T7T="T;
a=14;b=14; a - 7=49; a=56;: b=8.

206. U3 yciaoBusa xT 2 Haktaém, 4YTO ;—1 2; =3.

x
y

Hpeoﬁpasyem apo6n _xuﬁg_’ Pa3iesMB YHCIHTENL II0-
WieHHO HAa Yy’ v

3x® —xy+62 3[ ] _X_.6
y ¥ Y

IloncTaBUB BMECTO = ero 3HaueHHe 3, MOIYYUM SHAUEHHE
Ipobu, pasHoe 30.

207. U3 ycnosua “';?"bzll HallgéM, 4TO 5;—=-;—.
(@a—3b)° _a°-6ab+90° _(a)' s @
2z b2 =lz) ~8 5+
2
a_1 el _g.2,9-1 _¢g.1,9_721
Ecau -5—5,To[b] 6 b+9_25 5+9—'i'25.
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KBagpaTHbie KOPHU

§ 4. leicTBUTEJbHBIC YHCJIA

Homep nyHKTa Hassaeue nyHKTA Yucao YPoKoOR
10 PanuoHaNbHBIE YHCHAA 1(1)
11 HppaoHoHAJBEBIE TACIA 1(2)

Coaepxanne marepuana

B nannOoM maparpade IDOBTOPSAIOTCA H3BECTHbIE YYAUIMMCA
CBeZICHHA 0 MHOXKECTBaX HATYPANBHEIX, LEJLIX H PAINOHAJIB-
HEIX YHCEJ, BBOJATCA COOTBETCTBYMWOIIWE 0DO3HAYEHUS U O0Bb-
ACHAETCA MPONCXOMKASHHe 3THX 0003HaYeHHH. 3xeck onpeaein-
I0TCA TOHATHA MMOAMHOXMECTBA U PASHOCTH MHOXMKECTB, pacCcMa-
TPUBAETCH BOUPOC O NPEACTABJEHHH DAIHOHAJNBHEIX 4HCEN B
BUJE ASCATHYHEIX APOGeii, BBOAATCA NOHATUA AcHCTBUTESARHOIO
YUCA U UPPANUOHANBAOIO YHCA,

OCHOBHag Uenb

OcHOBHAA UeNb H3YUEHHSA AAHHOrO MaTepHajia COCTOHMT B
TOM, 4TOOBl CHCTEMATHIHPOBATL M 0BOGIMUTE M3BECTHREIe yda-
IIIMCA CBEJEHHA 0 PAIHMOHAIRHEIX YMCIAX, ¢HOPMUDOBATL HA-
YANbLHEIE NIPEACTABJICHUSA 0 JeHCTBHTEILHEIX YHCIAX, O B3AUM-
HO OJHO3HAYHOM COOTHBETCTBUM MeIKAY MHOYKECTBOM JelicTBH-
TeJILHHX UHCeJ U MHOYKECTBOM TOYEK HA KOODAWHATHOM npaMoif,
BBEeCTH MOHATHE NPPAIHOHAIBLHOTO YHACHA,

XapakTepucruka OCHOBHbIX BUAOB ACATENLHOCTH
YHRWMXCA

VYVuamueca A0 HbLI YMETEL IPUBOANTL IPHMEDH]! DATTMOHANb-
HBIX ¥ HDPALIMOHAJBHEIX YHCEJ, ONNCHIBATH COOTHOLICHAA MEK-
AV MHOXXE€CTBAMHM HATYPAJbLHBIX H LEJBX YWCEJ, LeJbIX H pa-
IMUOHAJBHBIX YUCEJ, PAIMOHANLHEIX ¥ AeHCTBHTENBEBIX YHCeN,
CPABRHHBATE AcHCTBUTENLHEIE uncia. OHNU JOMKHEI TAKKE YMETh
HAXOAHUTL B HECHOXKHERIX CHTYAIIMSAX 3HAUCHNS BHIPAMKEHHHA ¢
NepPEeMEHHEIMMY, IPEeABAPUTE/IBHO OKPYIAAA A0 VKASAHHOTO pas-
pAAA 3HAYCHUS NEPEMEHHHIX, BXOAAIINX B 3TH BBIPAXKEHHA H
NpeaCTABJIEHHEIX B BuAe GeCcKOHEYHBLIX HECATHYHBIX ApobeH.
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MeToaAN4EeCKUA KOMMEHTAPUIA

B nyakre 10 «PanumoHanpHbIEe YHCAa*» PACIIHPAITCT M3-
BECTHBIE YUALITHMCA CBeAeHuA 0 ancaax. Caegyer o6paTUTh BHH-
MaHHe Ha TO, YTO MHOMKECTBO HATYDP&JbHBIX YHCeJ SBASETCH
[IOAMHOMKECTEOM MHOMECTBA LEJbIX YHCEN, & MHOMKECTBO IeJhIX
yHceJ — HOAMHOMECTBOM MHOJKECTBA PAIIMOHAJBHBIX YHCE.
HopuM ana yuamuxcs apasgeTcda BOIPOC O NPEACTABJICHHH pa-
IMOHANLHEIX 9HCEJ B BHAe GeCKOHEUHBIX ASCATHYHEIX apobeii.
OHH Y3HAIOT, YTO KAXKAOE PAODHOHAJILHOE YHCIO0 MOXMKET OBITh
MNPEeACTABJICHO B BHJE DeCKOHeUHOM AecATHYHOH NIePHOANIECKOH
Apo6u 1 4YTO BEPHO TaKike ofpaTHOE YTBEpKIeHHe: BcAKaa Gec-
KOHEUYHAA JecATHIHAA NEPHOANYECcKasa Apo0E IpPeACcTaBIsAeT He-
KOTOpOe panuOHAJILHOe yHeao. TeM caMBIM 3aKJIaZLIBAETCA OC-
HOBA AJ1s1 BEEACHUS IOHATHSA AEWCTBHTEJLHOrO YHCJIA H pac-
CMOTPeHHUA COOTHOILEHNA MeKAY MHOXECTBAMHA PalliOHAJIEHEIX
H JeHCTBHTEJLHBIX YUCEJ,

IloHATHA ZeBCTEUTENLHOTO M NPPAUUOHANBHOTO YHCEI BRO-
parca B nyHkre 11 «AppanuonancHeie uucaas». CHayana pac-
CMATPHUBAOTCA NpuMepPH 1 1 2, B KasKJA0OM N3 KOTOPHIX peayib-
TATOM H3MepeHHA AJHWHLI OTpPe3Ka ABJAeTcA OecKOHeuHasa Ae-
cATHYHAA nepuoamdeckas Apolb, T. e. palHOHANLHOE YMCHO,
3aTeM B npuMepe 3 npeicTaBjeH OcoObIM cayvail, kKoraa Ha
KOOPDAMHATHON NPAMOH OTMeYeHa TOYK&, COOTBETCTBYIOIIAA
HYUCAY, KBAAPAT KOTOPOro paBeH 2. YdalqHeca Y3HAOT, 4TO cpe-
AW PalfHOHAJBLHBIX YHCeN TaKoro uncaa HetT. ([IpaBenénnoe ao-
KA3aTeJBCTBO B CHJIY €ro CJOMKHOCTH MOSKHO OLYCTHTB.) OTCIO-
Aa AenaeTcd BEIBOJ, YTO OTMEYEHHOH TOUKEe COOTBETCTBYeT Gec-
KOHe4YHadA Hemepuogudeckada aecATHdHaA ApoOb. ITocye aToro
BBOAATCSA NOHATHA AeHCTBUTEJIBHOTO YHCIA U UPPALMOHATLHO-
ro yucna. BaHO mog4epKHEYTE, YTO MEKAY MHOXKECTBOM Aeii-
CTBHTENbHBIX YUCENT M MHOMKECTBOM TOUYEK KOOPAHHATHOM IIpA-
MO# CymecTBYeT B3AMMH(O OJHO3IHAYHOE COOTBETCTBHE.

BrimouéHHbIe B § 4 ynpaKHeHNA ABJIAIOTCHA AOCTATOUHO PO-
CTHIMH, MHOIMe M3 HUX yJYaO[MecHd MOTYT BEINOJAHHUTB YCTHO,
CnenmaJibHOe BHUMAHUE PEKOMEHAYETCH YAENHTb YCJIOMHEH-
HBIM 3aaaHuaM 292 n 293. Ha 1000/ HUTENBHEIX YIPAMKHCHH
K § 4 D0Je3HO OCTAHOBHMTLCA OIPH HAJIUUYNY BpeMeHH Ha 3a/aHM-
ax 461 u 462, B KOTOPBIX POBEPAETCA YCBOSHUE MOHATHIH pa-
IHOHAJBHOIC ¥ HPPALAOHAJILHOTO MHCeN.

YXa3aHUA K OCHOBHbLIM YIIDaAXHEHUaM yuyebHuxa

267. B pesyapTare AeqeHUA YMCIAUTENA APoOK HA 3HaMeHa-
TEJb YIAIIHECA NONYUAIOT GeCKOHEUHYIO JeCATUYHYIO IePHOAN-
YeCcKy0 Apolb.

20

-_ . 13 __ . T .
-3 = 2(2); mn) 140 =-1,075(0); k) 211 = 2,(63).

43



268. Ins cpaBHeHns OOLIKHOBEHHOH ZpobH ¢ JecATHYHOMN
CJHeAyeT IpeACTABUTL OOBIKHOBEHHYIO Zpo6h B BuAe AeCATHUYHOM
NN JeCATHYHYIO ApobOb B BHAEe OOLIKHOBEHHOI.

JAna cpaBHeANA 00OLIKHOBEHHEIX Apobeil ¢ pABHLIMH 3AAMe-
HaTeJIMHI 00BIYHO IPUBOAAT X K 06IIIeMy 3HAMEHATEJIIO ! CpaB-
HHBAIOT NOJYUeHHLIe YHCAUTEeNN NN KaXKAYIO U3 Apobeil npeg-
CTABASAIOT B BHZE JeCATHYHOH APOOH ¥ CPABHUBAIOT JECATAIHLIE
OpeACTABJICHNAA.

e) I enoco®. 10 _10-12 120 . 11 _11-11 121

117 11.12 132 © 12 12.11 182"
Tak KaK YUCAUTENs NepBoit APodU MeHbIlle YHUCAUTENA BTO-

poit (120 < 121), o 19 11

11 12°
II enocod. -i—2=0,90..., %:0,91.... Tax wrax 0,90...<
10 11
<0,91..., TO 11 <is’

B 3TOM npuMepe BO3MOKEH €II[é OAMH cocod pacCy aeHui,

10 1 11 1
Hpobs i1 MeHnbmie 1 Ha i a apobn T Menbine 1 HA R Tax

Kak % > é, TO nmepBasf gpo0b MeHBIIE BTODOM.

270. r) BosMoXHAL aBa cnocofa pemnreHHa: Jubo NPHBECTH
OOLIKHOBEHHEIE APOOM K HOBOMY o0IeMy 3HaMeHATeNwo, Jubo
MPEACTABHTE KAMKAYIO H3 HIX B BHIE AECATHIHOH ApobH,

271. r) Tax xax —% = -0,(3), —% =-0,25, TO Mexay UHCIA-
MH —% n —% 3aKJOUEHKI, Hanpumep, uucia -0,32; -0,3;
-0,298; -0,28; -0,251.

281. 910 ynpakHeHne AAET BO3MOMHOCTE HATIOMHUTEL y4ua-
IIAMCH, 9TO 03HAYAET YHCJO T B KAKOBO ero MPeACTaBJIEHHE B
BHIE AecATHYHOI apobu: nt=3,1415926... .

a) > 38,1415; e) 3,(14) <.

284. a) Paccrosume mMexay Todxkamun C u M pasBHO
4,514 - 1,304, . e. paBHo 3,21, a paccTOAHNE MeXAY TOUKAMH
D u M passo 1,304 +1,9368..., T. e. paBHO 3,2408..., u 3,21 <
< 3,2408... . Ciaenosarennno, Touxka C 6a1Mmke K TOuke M, dyeM
Touka D.

292. Cymma g + b aBigeTca NppanuOHAJIBHEIM YHCIOM, TAK
Kak oHa nmeer BuA: 3,6363363336..., rae rpynne 1iudp, cocTodA-
Iye M3 OJHO, IBYX M T. . TPOEK, pasfenaloTes 1ubpoi 6.

a®-b

a e
IHOHAJIBHOE KAK 4YaCcTHOe OT JAeJeHHA OAHOIrO PAIHNOHAJBHOrO
qucaa Ha Apyroe 4ucjao, OTJHYHOE OT HYyJA.

293, Tak kKak g+ b= na#b, To a+b — uyncao pa-
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YKasaHMA K IONOJIHUTENbHBIM YNIPaXHEHUAM
y4ebHuka

454. CyMMa ¥ nponsBeeHHe HATYPAJbHBIX IUCEJ ABJISIOT-
¢A YMCJaMN HATYPAJAbHBLIMH. ['OBOPAT, 9TO MHOMKECTBO HATY-
PANIBHBEIX YHCEJ 3aMKHYTO OTHOCHUTENLHO OIepallNil clIoXeHusa
U YMHOKEHHS. PasHOCTh ABYX HATYPAABLHBEIX YHCEJ U YACTHOE
OT AEJIEHHS OFHOrO HATYDPAJLHOrO YHCHA Ha JPYroe He BCeraa
ABJAIOTCA HATYPAJbHLIMM umnciaaMu. Hago npeanoxurs yua-
IIAMCA IPUBECTH COOTBETCTBYIOLIME IPUMEpEL.

455. CymMa, pasHOCTs B MPOM3BEeHUE ABYX LIeNBIX YUCe]
ABNAIOTCA NeJbIMH yucaaMyu., MHOMKeCTBO IeJIBIX UHCeN 3aM-
KHYTO OTHOCHTEJBHO Onepan#il cIoKeHUuA, BEIYUUTAHUA H YM-
HoxeHuA. HacTHOe OT JesleHUs NeJIOoro YHCaa @ Ha [eJIoe YHUCI0
b(b+# 0) He Bcerga aABNgeTcA HeaLIM uncaoMm. Caeayer npeaso-
HHTH YIAIMUMCA IPUBECTH COOTBETCTBYIOIHAE NPHUMEDEI.

456. Cymma, pasHOCTb, TPOM3BEIEHUE M YACTHOE ABYX pa-
DHOHAJBHBIX 9NCEa ABJAIOTCS YHCAaMHM panpoHanbHbiMu. (Hc-
KJIIOYeHHe COCTABRJAET JHIIL JAeJeHHe Ha HYJb.) [lokamem 3T0
Ha OpUMEpPe pasHOCTH ABYX PalMOHANBHBIX YHCeJ,

0) HycTs a=% H b=§, rae m, n, p, ¢ — JOOLKE NeaBle

m_p_mg-pn
noq ng

YncnureJb M 3HAMEH&TEAb OOJYUeHHON ZpoOH ARIAKOTCHA
LHeJBIMHA YuCcaaMi, npuuém ng # 0. CienosaTenbuo, @ — b — quc-
JI0 pallHOHAJIBHOE, TaKk KAK ABJACTCA OTHOIIEHNEM ABYX HEJdEIX
qucel.

4567, B) IlycTs X n y — uérHble 9ncaa, Toraa x =2k, y=21,
rae B, | — nensie yucna. Umeem 3x+y=3-2k+21=2(3k + 1),
rge 8k + 1 -— menoe UHCNO KAk CYMMa IeJgblX umces. Chnemosa-
TeJLHO, 3X + }f — YHUCJO YETHOE.

462, a) Ecan ¢ — panoHaJIbHOE 4ACAO, 8 b — mppammo-
HaJbHOE, TO CYMMAa & + b ABJseTCA YHCJIOM HPPanNoOHAJbHBIM,
Hokaxem 3To YTBEpP:KASHUE cIoco6oM oT mpoTuBHOTO. Ilpeano-
JIOMMM, YTO CyMMa @+ b ecTh uncyo pamwmoHaabHoe. Torma b
ABJAETCH Pa3HOCTHIO ABYX pallHOHANBbHBIX uucen a+b u a, T. e.
YHCAOM PAITMOHAJBHBIM, UTO [IPOTHBOPEYHUT YCJIOBHIO.

yucaa, npuuéM n#0 n ¢g=0, Torga a-b=

Ykazanua K ynpaxseHuwam ua paGouei TeTpaam

IIyuxr 9

9. YTBep:ageHne HeBepHO. JOKa)keM DTO.

Ecin a 1 b — 9éTHBIe YHcHa, TOuHeaa 3a +2b+1ua+b+ 3
ABNAIOTCA HEYETHBIMH YHcaamit. ClenoBaTeNbHO, KX IPOH3Be-
AEHHE TAKKe ABJASTCS HEYETHHIM YHUCJIOM.
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11. r) BosBeaéMm B KBAAPAT CYMMYy, CTOAMIYIO B 3HAMeHaTe-
ne apobu: (117 +176)°=117°+234-176 + 176°.
Sra cymMa Ha 1762 6onbme cyMMEI, cTOAINEH B YucanTeNe,

234176 + 1172
(117 + 176)*

CeJOBATENbHO,

IDyaxT 10 1 1
10. IlpeacTaBuUM 3? B BHAe HIecATHUYHOM ApoOH: 3?=

=3,(142857) u HaigéM 3HadeHMA BHIpaXkKeHWit K- 3,14| u
- 3%| Honyaum

% ~ 3,14|= 0,0015296... ;

= - 32| ~0,0013275....

Bropas pa3sHOCTE MeHbIITE IePBoii, CAeA0OBATEIBHO, 3%7 — Bo-

nee TOYHOE NPHOMIIKEHHOE 3HAYEHHME YHCia T, yeM 3,14,
13. Mexay uucaamMu 2,9 u 1 3aKJI09EHE, HAIIPUMED, TaKHe
HppalMoOHANbHEIEe gucaa: 3,1010010001... u 3,1313313331....

§ 5. ApudmeTHUeCKHiI KBaAPATHBIM KOpPeHL

Homep nyHKTa Haseauue myHKTA Yucao ypokos
12 Kpagparueie KopHH.
ApndmMeTryecKkHil XBaapaTHEI
KOpeHb 3 (4)
13 VpaBrerne ¥’ =a
14 Haxoxaenne npubImxEéHHRIX,
3HAYeHnil KBAADATHOTO KOPHA 1(1)
15 ®yarnua y=x u eé rpabuk 2 (2)

CopepxaHue marepuana

B nanraoM naparpade BBOAATCA NOHATHA KBAAPATHOTO KOP-
HA 1 apnbMeTHIeCKOT0 KBAJPATHOTO KOPHA. YUaluecsa sHAKO-

MATCA ¢ ynoTpefieHneM 3HaKa v, MOAYUYAIOT IIPeACTABJICHHUE
0 NpuéMax HAXOKACHAA SHAYCHUH KBaAPATHOTO KOPHA U3 YHC-
Ja, B YACTHOCTH ¢ DOMOIOGBIO KAAbKYJAATOpa. PaccMaTpuBaeTca
BOTIPOC O YHCJIe KopHeil ypaBrennda x’=anpua>0,a=0,a<0.
PacmupsaeTca samac ceefleHHil yuamuxca o pyHKmuax. Ouu

3HAKOMATCA CO CBOMCTBAMH QyHRONE Y = \E 1 eé rpaduKOM.
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OcHOBHAR Uenb

OcHoBHAA [eJb M3YVUEHHS JAHHOIO MATEepPHAJIA COCTOHMT B
TOM, YTOOBI BBECTH NMOHATHE apHPMETHUYECKOI'0 KBAaAPATHOTO
KOPHS M COOTBETCTBYIOLMIee 06ozHavenne, chOpMHUDOBATL yMe-
HHe yUalliXcd HAXOAUTE 3HAYCHUA KBAAPATHRIX KOPHEH, NOJb-
3yACh OpH Heoﬁxo,unmoc'rg KaJAbKYJIATOPOM, & TaKKe YMeHHEe
peniaTh YPABHEHUSA BHAA X~ = a, T/le @ — HeKOTOpoe YHCJIO0, 03HA-

KOMHATH YVHUAIINXCA CO CBOHCTBAMH DYHKIHH Y = \/; H eé rpa-
duromM.

XapakTepucTuka gCHOBHbLIX BUIOB AEATENLHOCTU
a XCH

Ilpn maygyeHnu AaHHOrO nmaparpadga GopMHuUpyeTca yMEHHe
Y9aInXCA HAXOAHTh 3HAYEHNA apudMeTHYeCKHX KBAJPATHBIX
KOPHE!, TOJB3YACh IPY HEOOXOIUMOCTH KANbBKYJIATOPOM, IpH-
MEHATH 3TO YMeHHe B pacuérax IO reoMeTpHuUecKNM B puaude-
CKMM ¢dopMysaM, B 3allHCH KOTOPBIX HCIOJB3YIOTCA KBAXPAT-
Hble KOpHH. Takmxke GOpMUDPYETCH YMEHHE DemIaTh YPABHEHUSA
BHAa X =a, ['le @ — HEKOTOpOEe YHCHO, H YPABHEHUA, ¢CBOAA-
myecs K TakoMy Buay. IIpM m3y4eHNM cBeJeHHA O QyHKIUN

ys= \/; npoaocaKaeTca GopMHPOBAHME YMEHMI yJaluxcda Ha-
XOINTE N0 rpaduKy 3HaYeHAA QYHKIHH, COOTBETCTBYIOIIINE 3a-
JRAHHEIM 3HAYEHHAM apryMeHTa, M OOpefensaTh, OIPHU KAKOM
3HAUEHHN APryMeHTA QYHKINUA OTPHHUMAET VKA3AHHOE 3HaYe-
HUE, & TaKKe peillaTh rpadpuuyecKn npocTelfimme uppanoHaib-
HbI¢ YPaBHEHHS.

MeToguueckvuii KOMMEHTapUii

HUszyuernne § b naunHaerca ¢ mynkra 12 «Kpasparssie kop-
HH. ApudMeTHUeCKH i KBaAPATHEIE KOpeHb» . Heobxoaumo, uto-
OBl Bce yualMecd OBIAAENH NPEACTABIEHHBIM B 2TOM [IYHKTe
maTepuanom. MHaue aanbHeilinee nasyueHHe Kypca CTaHET AaA
HHUX HEeBO3MOXKHEIM. Yualuecda JOJAMKHE] YCBOUTE IIOHSATHA KBa-
APATHOTO KOPHA U apH{MeTHUIECKOr0 KBaIPATHOIO KOpPHA, Ha-
VYHUTECHA HAXOANTH 3HAUCHHA BLIPAKCHWH, COREPMKAIHMX KBa-
ApaTHHEE KOPHHU U3 YHCEJI, SIBAANIINXCA IOJHEIMH KBAAPATAMH.
B cucremy ynpasxHeHMH, NpeICTABJIEHHHIX B JAHHOM NYHKTE,

BKJIOUEHLI 3aJaHHA HA PelleHHe YPARHeHHHA BHIA \/; =b, roe
b — Hekoropoe uucno. IlonesHo OCTAHOBATECA HA OPEXHASHA-
YeHHOM AJs paboThl B mapax ynpaxxkHeHuu 313, rae npegsiara-
€TCA PellnTh YPABHEHUS, CBOAMAIINECA K TAKOMY BHAY.

B nyakTe 13 paccMaTpuBaeTcsa BOIPOC O PEIIEHNH ypaBHe-
Hi Buga x° = a. BaskHo, 9TOGH yuampecsa YCEOMIM, YTO YpaB-
HeHHe TaKoro BHJAa NpH a < 0 He uMeer ropueit, opu g = 0 nMe-
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eT eJHHCTBEHHBIA KOpeHs — uncyo 0, npu a > 0 uMeeT ABA KOP-

ua: va u —Ja. Dror BEIBOA AenaeTca ¢ OIopo# Ha rpadbuueckne
OpeACTABJAEHHA YYAINMXCS, KOTOPBHIM H3BECTHO, YTO NpAMas
y=a upu a < 0 He nepecekaeT rpadhuk GyHRIUU Yy =x", npua=_
KacaeTcs 3Toro rpadHka B Touke ¢ abenpccol Hy b, a IpH @ >0
nepeceKaeT ero B ABYX TOUKaX, a0CIHCCHl KOTOPBIX PABHEI

Ja 1 —Ja. Heo6xoauMo DOAYEPKHYTE, 9TO KODHI YPABHEHNA
x®=a MoryT GBITH PAIIMOHAIBEHBLIMH ¥ MPPAIMOHAILHBIME THC-
aAaMu. C pernreHneM ypaBHeHHI TAKOro BHAA y4allHeCHd BCTDe-
YalTCa B ynpa:xxHeHUax 319—324.,

TIpu u3yueHMH MaTepHasa, NpeacTaBJIeHHOrQ B JaHHOM IIyH-
KTe, Ba’KHO 0OpPATUTH BHUMaHNE YIYAIINXCA Ha TO, YTO [IPH JIH0-

6oM a2 0 BrIpakeHHe Ja MMeeT CMBICT M BepHO pDaBEHCTBO

(a)? =a. Vepoenumo sTux cBefeHMit CIOCOBCTBYIOT YIpaskHe-

Hua 325—332.
B nyHKTe 14 paccMaTpHBaeTcsa BOIPOC O HAXOMKICHNH TIPU-

OMH)KEHHBIX 3HAYCHHHW KBaAPATHBIX KOpHeil. Ha npumepe V2
NOKASHIBAETCA, KAK MOYKHO HAHTH mpubnuxEéHHBEIe 3HAYEHUA
KOpHA ¢ ToyHocThIO Ac 0,1, 0,01, 0,001 u T, o. I cBegeHua
BAXKHEI B TeopeTHYeCKOM IaHe, QOAHAKO AJIS NPAKTHIECKUX
pacdéroB pacCMOTpPeHHH crtocos, B CHAY CBOeH I'pOMO3IKOCTH,
ABJAETCH HEIIpHeMJIEMEIM. ¥Ydaljuecd 3HAKOMATCHA B JaHHOM
NIYHKTE ¢ HaXOyKAeHHEeM SHAUeHNI KBAJAPATHLIX KOPHel ¢ yKa-
3aHHOH TOYHOCTHIO ¢ [IOMOIINBIY KAJbKyJaATopa. IIpakTHuecKoe
TIPHMEHEHMe ITOTO YMEHHSA [10KA3aHO B YIpaKHeHHAX 345—
347, roe npepsaraeTcd HaiTH nNpnbIMsKEHHKEeEe 3HAYEHUA KOp-
He#l ¢ YKa3aHHON TOUHOCTBIO, HCIOJAB3YHA TeOMeTpHUYecKHe N
dusmaeckne HopMyIIhL.

3apepmaeT gaHHEIA naparpad NyHKT 15 «DyHRIMA Y = Jx
U eé rpadpurs. CHavana BEACHAETCA, KAKOBa 00JXacTH onpeae-
JeHUA 9TOM PYHKIONH, N CTPOUTCA €€ rpadpuk. Yualueca JOMK-

Hbl 3HATH CBOMCTBA (YHKIUN y=Ja_c M NOHMMATBL, KaK DTH
CBOMCTBA OTPAMKAIOTCA HA rpadhuke. BaskHBIM IIATOM ABJSETCA
BHISICHEHHE BOIPOCA O B3IAMMHOM DPACIOJOKEeHUM I'padUKOB

byERIHI ¥y = Jr u y =%, rae x > 0. Heo6X0ANMO PA3BACHUTE
YYAIAMCH, UTO 3TH rpadUKH CHMMETPHYHK OTHOCHUTENBHO NPJ-
MOH ¥ = X, H HAYYHUTHh UX OOOCHOBBIBATE 3TOT (DAKT,

B cucreme ynpa)xHeHui#, BKIIOUSHHLIX B OYHKT 15, oTpa-
baTpIBAETCA YMEHHe YYAaINUXCA HAXOAUTH 3HaYeHNA QyHKIHH,
COOTBeTCTBYIOLIME 3aJaHHLIM 3HAMEHWSAM apryMeHTa, U 3Hayde-
HUA apryMeHTa, KOTOPHIM COOTBETCTBYIOT YKa3aHHbIe JHAYEHHA
dyuronu. [Ipn BelnoasEeEnR ynpaskHenuii 358 —362 anarnzu-

pyeTcAa BsaMMHOe pacHoJoxkeHne rpadmra GyHKOHHN Y = Jx u
rpadnKoB apyrux ¢pyHxknuii. CnenuajbHOoe BHHUMaHUe claeayeTr
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yaenuTh yopaxHeHHio 360, npegHazHaueHHOMY AJsA paboThHI B
nmapax. JexarensHo obcyauTe ¢ yyal(MMHMCA, IPABHILHO JIH
OpABejeHbl UMM OPUMePH JUHeHHbIX GyHKIMI, rpaduKn KO-

TOPBIX HE IIEPECEKal0T rpadnK PyHKINAH Y = \/;

B uncao ZonoaHKUTENBHBEIX YIPAXXHEHUH K § 5 BxoaAT He-
CTaHAApPTHBIE 3apaHuA 466, 473, 475. B 3afaHuH 473 yuamn-
€C#A BOEPBLIE BCTPEIAIOTCH C cbopmy.uon, B KOTOPO# ¢ MCIOJIB30-
BaHMEM 3HAKA KBAJPATHOTO KOPHSA 3aAa6TCA PACCTOAHNE MEKAY
ABYMA TOYKAMH KOODAHHATHON MaOCKoCTH. B 3agammm 475
MpeAJaraeTCA ¢ TOMOINEI0 FPaHKOB HCCIeAOBATE BOLIPOC O YHC-

Jie KOpHeil ypaBHeHUiA J; =x+buvx=x-b OpH Pa3IHYHEBIX
snavenuax b. Iloaobuele ynpaxHeHNUA CIIOCOOCTBYIOT IOBHINIC-
HUIO0 HHTepeca BOChbMHUKJIACCHUKOB K KYpCy anredpsl.

YKa3aHua K OCHOBHLIM YNPAXHEHUAM yqeﬁuuxa
308. a) Tax kak /15,21=38,9, —/16=-4 n [3,9/<|-4|, To

TouKa A 6aMxe K TouKke ¢ KoopAauHaToii 0, 9eM Touka B;

L1_[25_5 _[18 [49 7| |5|
O)rakkarg j2L1 = [22 2 _ f12° - _ (2% — _ e |2,
)T 29 g 3 136 36 6 3

TO TOuKa B Gmmxe K Touke ¢ KoopauHaTo# (), ueM Toura A,
311—314. ITpocreiiimue nppanuoHaJbHEIE YPABHEHUA, PAC-
CMaTPHUBAEMEIE B DTHX YIIPAXKHEHHAX, PEIIAIOTCA HA OCHOBAHUH
onpefeeHNa apudpMeTHUECKOT0 KBaAPATHOTO KOPHA M crocob-
CTBYIOT €TI0 YCBOECEMIO.
313. ({aa pabomst & napax.) MoxHO cpasy CKa3aTb, 4TO He
ABJAOTCA BEPHBHIMH HHM PN KAKHX SHAUYCHHAX X PABCHCTBA

Jr=-201 2+Jx ={, Tak Kak 3HaYeHUEe ApPUPMETHUYECKOTOo
KBAAPaTHOTO KOPHA Hé MoXKeT ObITh OTPMIATENILHBIM YHCJIOM.
PaccMOTPHM OCTABHINECS PABEHCTBA:

a) vx =11; x=121; &) 10Vx =3; Vx =0,3; x=0,09;
r) 2Jx -1=0; Jx =0,5; x=0,25,
315. O6oanauum Jng + 39 uepes m; m, n — HaTypanbHEE

uyncaa. Orciona m? =n®+ 39; (m — n)(m + n) = 39. BHaueHNA BHI-
PasKeHHI m — 1t 1 M + N JOJIKHBI OBITH AeMUTENAME dHcaa 39,
T.e. oqHMM H3 uucen 1, 3, 13, 39.

Tark Rag m-—n<m+ I, TO BOGMOMHELI JBA BapHaHTAa.:

m-n=1, m-n=3,
m+n=39;

m+n=13.

PelnuB mnepBYI0 cucreMy ypaBHeHuit, nomyuum m =20,
n=19, Pemenuem BTOPOH CHCTEMEI ABJAIOTCA OJHO3HAYUHBLIE
yucna. Hckomoe uncno n=19,
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326—327. Caeayer o6paTuTh BHHMAHHME yUallUXCA HA TO,
OTO 3HAYEHHE —X MOXeT OBITh KaK OTPHIUATEJBLHBIM 9HCJIOM,
TaK M MOJOXKNATEILHEIM MK HYJIEM.,

328 —332. 910 cepusa ynpaXKHeHHIl Ha IIPHAMEHEHHE TOKJe-

crBa (Va)® =a, rme a>0. PexomenayeTca TpeGOBATH OT yda-
IMUXCA MOACHEHUA KAYKAOrO IIATS PEeIleHus,

338. JKenaTearHo, 4Tobpl HalieHHBIC TPUOAMKEHHBIE 3HA-
4YeHUA KOpHA y4aiimeca okpyraman go 0,01.
340. a) BripaskeHNe MMeeT CMBICI, €CJIN MOIKOPEHHOE BBI-

pakeHHe HeOTpHIAaTeabHO. PasnocTs J5-3 OTPHULIATENBHA, TAK
KakK vD < 3. Brlparkenue \Ng — 8 cMBICJA He KMeeT;

0) BoIpa)keHHe 4 — V12 umeer CMBICJI, TAK KakKk 12 <4,

a sEagurT, 4 — 12 >0.

346—347. Cnegyer ofpaTuTh BHUMAHHE y4YalllHXCsA, YTO
ANHHB 8 U | BHIpasKeHH B CAHTHMETPAX, & YCKOpenHe cBOGOA-
HOTO NafeHHuA — B MeTPax Ha CeKYHIYV B KBagpaTte. Iloaromy
Heo0X0AMO BREIPDA3HTE AJWHBI B METpPaX.

348.p) (x —8)°=12; x — 8= —V12 1w x - 3= /12, orcrona
x,=3-V12; x,=3+12,1. e. 2,~-0,46; x,~ 6,46,

352—354. O™ ynpaxHeHUA QOPMUAPYIOT YMeHHEe YYAIIHX-
CH BBIpaXXaTh u3 QOPMYJILI OAHY IEePeMEHHYI) 4epes ApyTHe,
NOJB3YACH IPH HEOGXOAUMOCTH 3HAKOM KBAXPATHOI'O KODHA.

353. a) S =64 (v xy6a 6 rpameil, nMeOIINX dopMy kBaApa-

Ta CO CTOPOHOH q); 6) a = E .

360. (as pabomut 6 napax.) a) Ucnonsaya rpaduku QyHK-

ouiA y = Jx u Y =X, HAXOAHUM, UTO OHH HMEIOT ABE O0IIHe ToY-
KH: HAYAJ0 KoopAuHAT 1 TOYKY (1; 1);

0) rpadukom dynruun y=1000 asnserca upaMas, Iapa-
JeJBHAA OCH X H Ipoxogamasn depes Toaky (0; 1000). Ora npa-

Mad nepecedér rpaduK QYHKINH Y = Jx B Touxe c KOOPAMHA-
raMu x =1 000 000; y = 1000;

B) rpadmk byHKIuMN y=x + 10 napannenen 6uccexrpuce I
u III KOOpAHHATHEIX YIJIOB M HNpOXOoAUT ueped Touky (0; 10).
C yBeJIHUE€HNEM 3HAUYECHNS X ATa IPAMAA yaandaeTcs oT rpadHKa

GYHKOHH U= \/J_c, mosroMy rpadmExn GyHKNHE Y= J; H
y=x+ 10 He HMeIOT OOWIUX TOUYEK;

r) rpabux pyEKOun y=—x + 1,5 napaaneseH 6uccekTpuce
IT u IV KoOpAMHATHEIX YIUIOB M [IPOXOAHT uepes Touky (0; 1,5).

On nepecekaeT rpad¥K HyHKIUM Y = \/; B TOUKE ¢ KOOpIUHA-
ramu x = 0,7; y=0,8. 'padpnkn nmeoT 0JHY OGHIYIO TOUKY.
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ITpumepoMm auBeiHoN PyHERINN, rpadHK KOTOPOil He mepe-
ceraeT rpaduk GyHKnHmE Yy = Jx , MOMKeT CcAYXHUTh dyHKIuSA
¥ =—x — 2; nepecexaer rpadpur GyHKINH Y = J; B OHOH TOUYKE
npaAMaf y=-x+2; B ABYX TOYKAX rpaduk GYHRIUN Y= J;
nepeceKaeT npAMada y = 4x.

361. I'padux byHRIUE y= Jx =me nepeceraer rpadbux
Gynknuu y=-x-0,1, Tax KaK 3Ta NPAMaA PACHOJIOMEHA BO
II, III u IV KoopAuMHATHEIX 4eTBepTAX, & rpadux dbyHKOUU
= Jx pacnosioykeH B I koopauHaTHOR YyeTBepTH.

362. MosxHO NPeaIoKUTL YIAIMUMCH TABATH OTBETEL ¢ TOY-
HocThIO go 0,1.

YKasaHma K AONONHUTENbHLIM YIPDAKHEHUAM
y4ebHuka

466. 1+ 2+ Jx =2. TIo oIIpeAeNeHHI0 apupMeTHUe-
CKOr0 KBaJpPATHOI'O KOpPHA uMeeM 1+ \/2 ++x =4. Orcroza

\/2+J.1—r:=3; 2+\[;1—c=9; \/;=7; x=49.

Ilonesno npeanOXHTE YUAIMMCHA BRIMOJHHTH MTPOBEPKY,
IOACTABMB B ypaBHeHMe HaliAeHHOe 3HAYEHUEe X.

467, a) [a, sanpumep, (2 + J§) +(2- \/g) =4;
6) 1a, HanpuMep, 23.0=0. 3aMeTHM, YTO B Ka4eCTBe pa-
NHUOHAILHOTO MHOMKHTENA MOMKET ObITh TOABKO HYJb.
5. [6 5_55 6 _54 55 B4
474. m) ‘/;>J:’ TAK KAK 5=99° 11 99 2 99 99’
3) 3,2 >./9,8, rak rak 3,2= /3,2 =/10,24 u 10,24 >9,8;
e) ‘g = J0,(3), Tax kax %: 0,(3).

475, a) Ilpn b > 0 ypaBsHerHne Jx = x + b He umeer KODpHel!,
nopn b=0 ypaBHeHHMe NMeeT ABa KOpHA, npu b < ypasHeHNe
MMeeT OAUH KOpeHb;

6) mpu b<0 ypaBHeHHe\/_ =—X + b He mMeeT KOpHEH, IpH
b2 0 ypaBHeHMe HMeeT OAEH KOpPEHb.

Yka3zaHua K ynpaxHeHuam us paboyein teTpanmn
IIyuxr 11
14. 1) Bripaxxkeune J a® + 16a + 65 MMeeT CMEICH IDH JI0GOM

SHa4eHNH @, TaK Kak a° + 16a+65=a’+16a+64+ 1=(a +8)*+
+1;
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e) BhIDA)KeHHEe \/—a +2a - 1 MMeer CMBLICT TOXLKO NpH
a=1, rak Kak —a’ + 2a — 1=—(a’* - 2a+ 1)=—(a — 1)%

15 Hpeoﬁpasyem NOAKOPeHHOe BRIpAXeHue:

n*(n® r14) - 2(n*-18)=n*+14n-2n*+36=n'+12n% +
+36 =(n*+6)".

Orcropa n®(n? + 14)— 2(n’ — 18) = |/(n* + 6)* =n® + 6. Cre-

AOBATEJIBHO, 3HAYEHEE BHIpaXeHNA TP JIIOﬁOM HATYpPAINLHOM 2
ABJAACTCA HATYDAJBHBIM YHCJIOM.

NMyaxrT 12

13. HO,[[CT&.BPIB B ypasHeHne x°=b?+ 32 snauenne x=5,7,
nonyunm 32,49 =0+ 32; b°=0,49; b, =-0,7; b,=0,7.

15. TloacTasMe B ypasHeHne x° = a’ + b? guavenns a = 2mn,
b=m*-n°, rae m, n — nenwe YNcAa, NMOAYUUM

Z=2mn)+(m* - n®=4m*n®* + m* - 2m*n’+n'=
=m*+2m’n® + n*=(m*+ n®>
Orcropa x,=—-(m* +n%); 2, =m? +n%; — (M2 +n®)u m* + n* —
HeJBle YNCAA.

IlyvekT 13 2
at

10. Tak kag s =—, TOt = -2-5.
2 a

Ecnu s=1720, a=6, 1o ¢t = J% ~239 (c).

13. a) Ecnn R=6,8, o a, = 8,410 — v20 ~8,0.

IIyexkT 14
7. Ilpamue x =8; x=0; x =100 nepecerator rpadpur GyHK-

oA Yy = Jx, a npamas x=—4 mer, Tak Kax oHa PACIIOJIOKEHA,
B0 II u IIl xoopaMHATHBIX YeTBEpPTAX, & rpa@HUK (GYHKIUH

y= Jx pacionoxes B I KOOpAMHATHOR YeTBEPTH.
12, IIpegnonoxum, uto npamMada y = x + 0,5 nepecexaer rpa-

bux byarnum y = Jx. Toraa x + 0,5 = /x. Bossezném B KBaJpaT
obe uacTH paBeHcTBa, ITonydum
(x +0,5) =(Vx)*; x®+x+0,25=x; x*+25=0.

aTo PABEHCTBO HE BLINOJIHASTCA HH NPH KAKOM 3HAYCHIIH
X, CJAeIORATEJIbHO, CACNAaHHOE NPedNo/ioKe e HeBepHO.
15. B BepxHem paay wusobpaxensr rpabuku QyHKIMi

y=\/; +2 szI?I, a B HIDKHEM pany — rpaduxku QyHKIAMN
y=+-x n y=-x. '
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. § 6. CroilicTBa apudpMeTHICCKOTO
KBagpPaTHOTO KOPHA

Homep nyHKTa HaasaHue OVYHKTA Hueno ypoKoB
16 KeazpaTHEIL KopeHb H3 NpPoNaBe-
AeHHUA ¥ pobu 3(4)
17 KeagparTHblii KOpeHb H3 CTelleHH
KouTpoasHada paGora Ne 3 1

Copepxanune matepuana

B mamEOM maparpadge ydammnecs 3HAKOMSATCH ¢ OCHOBHBIMH
CBOMCTBAMH apum(pMeTHUYECKHX KBAAPATHHIX KOPHeH M Ipu-
MeHeHHMEeM 3ITHX CBOMCTB B BHYHCJAEHMAX M IpeobpasoBaHH-
Ax, JJoxaspIBaKITCA TeopeMbl O KBaJpaTHOM KOpDHe N3 Ipo-
H3BeAeENA U Jpobu M npeanaraloTcs pasjHYHEIe YDA KHEeHUA,
B KOTOPLIX OTHM TEOPEeMEl HAXOAAT IPHUMEeHeHHe. ¥ Jallimecsd
Y3HAIOT, YTO H3 2THX TeOopeM CAeIVIOT BaXXHEIe TOXKIECTBa

Ja-Jb=+ab u -:j/—% = J% , H BEIOOJIHAIOT YIPaxHeHHA, B KOTO-

PBIX 3TH TOXACTBA HCIIONBIVIOTCA. Jloxasmnae'rcs TeopeMa

0 cOpaBe A INBOCTH PABEHCTB& Jx? = |x| u popMupyeTCcAa yMeHHNe
ydaluxca BHINOJIHATL U3BJeUYeHHEe KOPHeH M3 cTeneHeii ¢ 9ér-
HLEIMH DOKA3ATENAMH.

OCHOBHa" Ueb

OcHOBHaA LieJib M3YUEHHA JAHHOTO MATEpHAJA COCTONUT B
TOM, YTOOBI O3HAKOMHMTE YUAINUXCHA C TEOpPEeMAaMH, BRIPAMXKAID-
ITHMH BAXKHBIE CBOMCTBA KBAJPATHBIX KOPHEiA, 1 ¢hopMUPORATH
YMeHHA IIPUMEHATH 3TH CBOMCTBA B BEIUMCIEHUAX 3HAUYeHUMN
BRIpAKEHUH, COIepAIINX KBaAPATHbBIe KOPHHU, U B Ipeodpaso-
BAHUAX TAKUX BLIpaceHUit,

XapaxrepucTuka OCHOBHbBIX BUAOB AEATONLHOCTU
yHauwmxcs

Yuamuecsa AO/KHEL YMETE AOKA3HIBATE TEOPEMEI O KODHE
M3 IMIPOM3BeAeHUs M ApobH H NPHUMEHATL UX HPHU HAXOKACHHUH

. Py a
JHaYeHHHN BRIPDAYKEHHHN BHIAA Jab H 1’3 OnH TaxKKe HAOJTAHBIL

yMeTh IPEeACTABMAATh NPON3BeAeHUEe KOPHell M uYacTHOe KopHeil
B BHfe KOpHA. IIlpn uaydyeHMU cBeAeHUil 0 KBaAPaATHOM KOPHe
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M3 cTeneHn GOopMHpPYeTCs1 YMeHHe YUYALINXCcA NPHMeHAT: PABEH-

ctBo Vx® =|x| npm usBIeYeHMH KBAAPATHBIX KOpHeil N3 cTeme-
HeM ¢ YETHLIMH NOKA3ATEJIAMH.

MeToanuecknin KoMMEHTapui

B nagHOM maparpade aenaioTcs HOBLIE H1aru B hopMHpOBa-
HHU AJNTFOPHTMHUYECKON KyJALTYpHl ydalnuxcs. B nmyHkTe 16
«KBagpaTHbIfi KOpeHb U3 IIPOUSBEAEHUSA M APOOH» yYalIUecs
3HAKOMSATCHA ¢ TeopeMaM” 1 n 2, M3 KOTOPHIX Y3HAIOT, YTO Bep-

HBI PAaBEHCTBA J&E:_JE-JE npa az0u b=20, J%:% npu

a 20, b>0, Oru cBeaeHENA ABIAIOTCA OMMOPHLIMHU NMPH BLIMOJIHE-
HUM ynpaxcHeHuMA 369—384. Henarenbno, uTobel yuamuecs
MOMHUJIN 3SHAUYEHNA KBAAPATOB ABY3HAUHKIX yuces ot 10 go 20,
yMeJN HAaXOIMTh 3HAYEHUA HEKOTOPHX KOPHEH ¢ HOMOINBLIO Ta-
6aMOBH KBAAPATOB HATYPAJNBHEIX UHceN oT 10 go 99, momemén-
HOH B yueOHHKE. B cucTeMe ynpaxHeHWil cieiHaNbHOEe BHIMA-
HUE CIeAVET VAESJHTH YCJIOKHEHHOMY 3ajaHni 381, BuimosHe-
HHE KOTOPOI0 CBA3AHO ¢ HeCTAHAAPTHEIMHM pPacCyXIeHHAMH,
Hdasiee yuamuecs y3HaOT, YTO U3 TEOPEM O KBAJAPATHOM KOp-
He H3 TINpPOU3BEAEHHUA M ApPodH CAELYVIOT TOXKAECTEA

\/E‘\/E= ab n £= E, H IIPpHCTYOAKT K BBINOJHEHHUIO 3a-
NI Y

ganui 385-—388, B KOTOPBIX 2TH TOKIECTBAa HAXOAAT NpHMe-
HeHue. [Tose3Ho ocTAHOBMTHCA HA ynpaskHeHuM 388, B xozme
BBIIIOJIHEHHA KOTOPOTQ yuallpecs y0emxaaloTcs, UTO IpPH BbI-

YHCHIeHHNH 3HAYEHHA BbIpaAXXKeHHA \/E * \/§ C IIOMOLIBID KAaJBbKY-
JATOPpAa ue.necooﬁpaaﬂo 3aMEHHUTE €ro TOXIAESCTE€HHO DABHBIM

BBIpaykeHHEM J6.
Hayuenue nyukTa 17 «KBagpaTHRI# KOopeHb M3 CTEleHH»
HAYWHAETCA C JOKA3ATEJLCTBA TeOPEeMbI O CIIPABeIJIHBOCTH pa-

BeHCTBA Vx© = || mpu mwobom sEauenun x. Iosesno mopexo-
MeHIOBATH YUALMMCS 3AMUCATH B TETPALAX BHITEKAOLIMH M3
STO¥ TEOpPEeMBI BLIBOA: AJA TOr0 4YTOGHI U3BJIEYHL KOPEHb U3 CTe-
IIeHN ¢ YETHBHIM ITIOKasaTeseM, AOCTATOUHO IpPeACTABHTL IIOJ-
KODEHHO€e BHIPAX(eHNEe B BUAE KBAAPATA HEKOTOPOTO BHIPAMKEHU S

H BOCIOAB30BATBCH TOXRAECTBOM \lxz = Ix . 9TOT BHIBOT [IOMOIKeT

YYaIMHMCHA OpPH BRHIONHeHUH 3afaaani 393—397, a raxxe npen-
HasHAYeHHOro Aa4A paldoTml B napaX sajgauns 398. BasxHo ocTa-
HOBHTECA Ha 3a1aHUAX 399 u 400, B KOTOPBIX YUALLIHEC A BOTPE-
JAlTCA C ABOHHBIMHM DAAMKAJAMM, W Ha 3agaHuax 401—404,
rjie CBeleHHs O KOPHE W3 CTeIeHH NPUMEHAITCA B COYeTAHHU
¢ U3YUYEHHBIMH T€OPEMAMH O KOPHE M3 IIDOM3BeAeHHA U APOGH.
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H3 JONONMHHUTENBHLIX YIOPAKHEHHU NIOJe3HO NPeANOoKHTL
YYAL{IMCA BBLIIOJHATE 3ajaHne 479, mospoisiomee HIpoBePUTE
YCBOEHHE H3YYEeHHOI'0 MaTepuasa, a TaKKe saganue 485, cna-
38HHOE C IIOCTPOeHHeM rpadukoB dyoruuil. Yuammumes, MHTe-
pecylIMca MATeMATHKOH, MOJKHO IIOPEKOMEHAOBATH BLINOJI-
HHUTE YCHO)XHEHHOEe 3azaHHe 486. UHTepec yuammnxca, Gesy-
CJIOBHO, BLI3OBET YipakKHeHHe 488, rae B sagaue-HcCIeA0BAHUNA
npegsaraercd HalTH Taxkoi cnocod npeodpasoBaHUA NOAKOPEH-
HOI'0 BHIPAMKEHNA, KOTOPBIA IO3BOJMT NOJYYATH OTBET HA BO-
Ipoc 3a7a4u,

YKa3aHMs K OCHOBHBIM YNPaXHEHUAM yvyebHuka

B szamannax 374—375 cneayer npeAasapuTennHo npeobpa-
30BATH NOAKODPEHHOE BEIPAYKEHHE TAK, YTOORI MHOMKHUTENHN [IPes-
CTABJAANN cO00H KBAAPATH IHCE.

375.a) J75-48 =,/25.3.3-16 =/5°-87 .47 =5-.3.4=60;
B) /4,9-360 = /49.36 = /7° . 6° = 7.6 =42.

376—377. B 3a1aHUAX ¢«a», ¢B»—<«€» CACAVET IPUMEHHATDH
dopMyTy pasHOCTH KBaJpAaTOB.

381. O6osuauum +/n® — 75 uepes m; m, n — HATYPANLHEE

yucna. HMeem
Rt —75=m; n*-75=m?
n® —m?="15; (n — m)(n+m)="75.

3HaYEeHHA YUCEJ N — M U N+ m JOJEKHB ObITh ACTUTEIAMU
ygeaa 75, T. e. oAHMM H3 4ucen: 1, 3, 5, 15, 25, 75.
Tax Kak n — m < n+ M, BO3MOMKHLL TPH BADHAHTA:

n-m=1, n-m=3, n-m==>5,
n+m=75 n+m=25; n+m =15,

Pemus 5Th CHCTEMSBI, TIOJYYNM TPH BO3MOKHBIX 3HAUYEHHA
gucaa n: 38, 14 u 10.

882. 6) /750 000 = /7510000 = 75 - /10 000 =~ 8,7 - 100,
1. e. J750 000 =~ 870;
r) +0,0075 = f75-0,0001 =75 - /0,0001 ~8,7-0,01, T.e.

J0,0075 ~ 0,087.

5396. r) -5Jg?=—5o|y|. Tak xak y>0, 10 |y|=y u -5|y|=
=-2y;
e) —9y® =-3|y|. Tax rax y<0, o |y|=-y n -8|y|=3y.
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397. IlpeobpasyeM NOAKOPEHHOEe BHPAKECHHE, BOCHOJb-
30BABOINCE (OPMYJIOA KRaApaTa pPasHOCTH: \/az —4a+4 =

=\J@-2y=la-2.
a)Ecan 0<a<2,10la-2|=2-a;
6)ecrmaz=2, to|la-2|=a-2.

398. ({na pabomut 6 napax.) MOXHO YIIPOCTATL HOJKOPEH-
HOE BRIpaMKeHMe, IpUMeBHE (OpMYyNy KBajpaTa PasHOCTH:

9-6Jx +x=(3-Jx).
Toraa 9 — 6vx + x = (3 - Vx)* =|3 - Vx|.

a) Ecam x=2,71, 1o |8-Jx|=3-2,71 ~1,35;
6) ecau x=12,62, 1o |3 — Jx|=12,62 - 3~ 0,55.

400. 8) 7 +4Y3 = J4 + 43 + 3 =2+ V3) =2+ V3;

6) V6-25 =5-25+1=/(B-17 =5 -1.
403. 5) /28224 = [2° .37 . 7" =29 .3.7 = 168.

YKasaHna K SAONOAHUTENbHLIM YNPaXHEeHUsSIM

y4ebHuka
,‘ 2
485. a) Bmpaxenue % HMeeT
CMBICNT NOpH NIOOBIX 3HaueHHAX x#0.

Jx?

Ecau x>0, Tto —=m=1, T.e. y=1,
x x

_@=M=i

x x X

= -1, Tpadux nsobpaxéH BHa PHUCYH-

2;
Ke —2\/?

6) Bripaskenue

ecsin x<0, To =_1,T. €.

HMeeT CMBICJI

x
npn Beex x#0, Ecaum x>0, TO
_2‘/? = —2|x| =-2, T.e. y=-2, ecam
x x
2
x<0,T0 —2yx* o r2x|_ -20x) _ 2,r. e,
x x x

y = 2. I'padur nsobpaxéH Ha pacyaxe 3;
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Puc. 4 Puc. 6

B) ecniut x 20, 70 xVx’ = x|x|=x%, r. e. y=27, ecnu x <0,

TO xVx = x|x|= x - (—x) = —x*, 1. e. y = —x. Tpatux nsobpaxén
Ha pHCYHEKe 4;
r) eclIn x>0 To —xVxi=—x-x=—x%, T.e. y=—x°, ecom

x<0, TO —xJ—_:(—x)(~x)=x , T. e. y=x°. I'padbmk usobpa-
KEH Ha PHCYHKe J.

Jlerko 3aMeTHTE, YTO rpadUKN B 3a8HHAX «Bs M «I't CHM-
METpHYHE! OTHOCHTEJBHO OCH X, MO3TOMY Ipadpnr (PpyHKIAN

y= —x\/x? MOKHO DOJYYHTb, OTOOPaA3MB OT OCH X rpadux
byHEKIEN Yy = .‘x:\f.ac_21 .
488, (3adava-uccaedosanue.) 1) llyers n =3, Toraa
e+ DR +2)(n+3)+1=43-4.5.-6+1=+/361=19.

2) ¥Yao0H0 B NOAKOPEHAOM BHIDAXEHNH CIPYIIINPOBATh Iep-
BRIl MHOMUTeJIB C 1€TBEPTHIM, 4 BTOPOIl ¢ TpeThuM. Toraa

R+ DR +2(n+ )+ 1= (@2 +3n)(n? +3n+ 2 +1 =

=\/(n:"”+3n)2+2(n,2+3n)+1=\[(n2+31n,+1)2 =n®+3n+1.

IIpu BATYpAIRHOM n 3HAYeHWe BhIpaxeHHA n’+ 3n+ 1 as-
NAETCA HATYPAIBHLIM YHCJAOM,

Ykazanua K ynpaxHeHuam U3 paboueir Terpaagu

NDyurT 15

11, B) BoaMOKHE! padJHIHbIe CIIOCODLI IIPEACTABJICHHA BhI-
parkenuda 1labe, rae a<0, b<0, ¢ >0, B Buae NpousBefeHIs
AByX kxopmHei. Hanpnwmep, V1labe =+11ab JE U
Vllabe = /-11a - \J-be .
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12. 6) Buipaskeane #17;"1, rae m<0, n<0, p>0, MoOxHO

HPEeACTABATE B BHAE YACTHOIO OT JEJEHHA ABYX KOpHeH paa-

AUYERIME cmocoBamu. Hanpumep, Jl'i'mn _Tmn oy
7mn _ 17-Cm)-(-n) p Jr

p Jp

IIlvyaxT 16

11.8) y3-2V2 =241-242 = JA -2)? =[1-42|=
=42 -1;

r) J11~4J7 = 747 + 4 =
= JWT -2 =|VT -2|=7 - 2.

3
13.Ecmu x>0,10 L =x, 1. €. y=1x;
3 X
—-X
ecm x<0, To —-=-Xx, T.e. y=—x.
x

Chaepyer o6parurs BHEMAHHE, YTO NPH
x=0 dyHruua ne onpemenena. I'pabur
dbyHrIuE H300paén Ha pUCYHKe 6.

§ 7. IlpuMeHeHNE CBOMCTE
apu(pPMeTHUYCCKOr0 KBAZAPATHOIO KOPHA

Homep nyHkTa HaseauEne OYHKTA Yueno YporoB
18 BriEECEHHE MHOMHUTEJNA 34 3HAK
KODHA. BHeceHNe MHEOKHTENA MO
BHAK KOPHA 3 (5)
19 IIpeoBpasoparme BRHIpaseHHH,
COREPKAIUAX KBAADATHEIE KOPHHA 4 {H)
KourponsHaa pabora Ne 4 1

CopepxaHvne martepuana

B nasBoM maparpade ZOTOIBAKTCS U3BECTHRIE YUAIHMCH
CBeJleHUA 0 NpuéMax npeofpajsoBaHHMS BLHIpAXKEHUHN, colepika-
I[UX KBAAPATHEIC KOPHH. YYAIIMECHA 3HAKOMATCH ¢ TAKUMH IIpe-
00pa3oBaHNAME, KAK BBIHECEHHEe MHOMKUTEJIA 34 3HAK KODHA M
BHeCeHHE MHOMXUTENA Moj 3HAK KOpHA. B aBTOpCcKUX npuMepax
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BHHMAaHHE AKNEHTHPYeTCsA Ha CJAydadAX, KOTrAAa BBIHOCHUTCA 34
3HAK KOPHA HJIH BHOCHTCSA HOJ 3HAK KOPHsA OYKBeHHLIH MHO-
sgenrensb, Ee oganM BasikHEIM BUACM IIpeo0pa3oBaHmii, KOTOpLIe
paccMaTpPHBAIOTCA B JaHHOM Hnaparpadwe, ABifAeTcA 0cBoboxAe-
HHE 0T HPPanMoOHAJBHOCTH B 3HaMeHaTene apobu. [TokasaHo, B
YACTHOCTH, NPHUMeHeHHe aToro npeofpasoBaHUA IIPH HaXoMxKae-
HHNH 3HAYEHUI HEKOTOPBIX Apoleil ¢ IOMOMIEI0 KANBKYIATOPA,

OcHoBHaR uenb

OcHOBHAA Neap HN3YUYEHHSA ZAHHOI'0 MAaTepHala COCTOUT
B TOM, UTOOBlI HAYYHUTEL BOCEMHKJIACCHHKOB BLHIMOJHATE TaAKHE
npeofpa3zoBaHUA, KAK BEIHECCHWE MHOMKHTENA 3a 3HAK KOpPHA
M BHeCeHHEe MHOYKHTEJA MoJ 3HAK KOPHSA, a TaKKe ocBoGoXae-
HHE OT WPPAIUOHAJLHOCTH B 3HAMeHaTenAx Apobeil Buaa

a a

a __a

Jo o Jbte
XapaKTepucTuKa OCHOBHbIX BUAOB AEATENLHOCTH
YHaLMXCS

IIpn M3ydyeHnnu paHHOro naparpadga ydaliuecs AelaiT HO-
BBIe IIard B OBJI4AEHUM YMEHHEM BHIIOJHATH NpeobpasoBaHuA
BBEIDAXKEeHU, COACPIKAIINX KBaApaTHIEe KOpHHE. QOpMUDYIOTCA
TaKHe VMEHUA, KAK BLHIHECEeHHe MHOMKHTeNs 3a SHAK KODHA H
BHeceHINe MHOXXHTeAA oJ] 3HAK KOpHA. Ba)KHo, 4TO0ObI yUaln-
ecsa MOHMMAJN, 4TO MOoJoOHBIe MpeoOpPA30BAHUA OCHOBAHLI Ha
TeopeMaX O KOpHe M3 NpPOH3BeJileHUA U ApobH N CAeACTBUAX U3
STHUX TeopeM. YualHecs A0 HB YMETh BRIIOJIHATE TaAKOe IIpe-
ofpaszoBaHUe, KaK OCBOBOIKAPHIE OT HPpalHOHAJIEHOCTH B 3Ha-
MEHaTene ApoOH, ¥ IPHMEHATh 3TO Mpeofpa3oBaHHE NP BiI-
MNOJHEHNH BBIUHCJASHHEH ¢ MOMOUIBI0 KAALKYJIATOPA.

MeToAn4eCKNA KOMMEHTapWh

Hayuenne nyHKTA 18 « BoiHeceHne MHOMHTENA 34 3SHAK KOP-
Ha. BEeceHNe MHOMHTENA 107 3HAK KOPHA» PEKOMeHIyeTCH

HaUYATh C 33/jaYH CPABHEHUA 3HaYeHU BoIpaskenuit V50 u 6+/2.
WHenarenpHo, 4ToBH yUaliHecd CAMH IPELICKIINA CIIOCO0R pe-

mieHus »TON 3azaun: npeacrasuTes 50 B BUje 5\/§ HIHN Opex-

CTABHTL BEIpaYKeHHe 6J2 B BUAE V72, BOCTIONbL3OBABIIHACE H3Y-
YeHHBIMH CBEJIEHUAMU O AelficTBHAX ¢ KOPDHAMH. BaskHOo mof-
YepKHYTh, UYTO 9TH CHNOCOOR OCHOBAHBE HA JOKA3ZAHHLIX paHee

COOTHOIMEHAAX Jab = JE . \/l_? u JE b= Jab. Yuamuecs sua-
KOMATCS ¢ HABBAHUAMH BLINOJHEHHBIX npeobpasoBaHMil: BHI-
HEeCeHHEe MHOKHUTENA 38 3HAK KOPHSA U BHECEeHHe MHOMKHTeJNS
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noj 3HAK KOpHA. [ajee MOMKHO paccMOTpeTh HpuMephbl 1 u 2
y4yeOHOrc TeKCTa B NepeiiTé K BhINOJHEeHHI0 BKAUYEHHEIX B JaH-
HbII OYHKT yopasKHeHH. YTo KacaeTcsa npuMepa 3, TO €ro pe-
KOMEHJIYeTCHA pacCMOTDPETE IOCHe TOrQ, Kak OyAyT BHIIIOJHEHE!
ynpasxHenua 407—416. 3asepmnTh H3ydYeHne NYHKTA 18 cie-
AYeT BRIIIOJHeHneM ynpaxHeHni 417 u 418. Tlpu pemennn 3a-
BauM-NCCASIOBAHNA, IPeACTABJeHHOM B yirpaxcHennu 417, Bax-
HO OPraHN3OBATh KOJLIeKTUBHYIO paboTy yUaIlHXCA H IPOBEPKY
CIOENAHHBIX MMM BBIBOAOB. ¥ npaxxkHenune 418, npexraraemMoe ana
pafoThel B mapax, IMO3BOJAET MO3HAKOMWUTR YUAIMXCH ¢ WHTe-
pPecHOH GOpPMYJI0H, NpUMeHAEMONH AAA BRIYUCJISHUSA ILJIOIAAH
TPeyroJbHHKA.

B nyuakre 19 «IIpeo6pasosanue BrIpaskeHunit, cogepaniux
KBaJpPATHLIE KODHH» H3YYeHHEIe paHee Ipeobpa3oBaRuA KOPHeik
NpHMEHAIOTCA B YCAOMKHEHHBIX cuTyanuax. Ilocne paccemorpe-
HHS ABTOPCKUX NPUMEPOB 1 X 2 MOMKHO NPEAIOKHUTE YUALLHM-
€5 BRIOJIHUTE ynpakaeHud 421-—430, pacnpesenus HX MeX Ay
KJaccHON 1 aomamHe#d paGoroii. [Hanee pekoMeHnayeTca ocTa-
HOBHThLCA Ha IpHEMepax 3 1 4 yueGHOIro TEKCTA, TAE IPeACTABIEeH
HOBBIN BUJ Npec0pasoBaHuil — OCBOGOMKAEHUE OT HPPALHOHAb-
HOCTH B 3HaMeHaTesne ApobH. YCBOEHUIO 3TOTO npeobpaszopanns
cnocobeTByioT ynpakaeHna 431 —436, koroprle caegyer Hc-
IONB30BATE AJNA KJIACCHON H AomamiHeill paborsl. ITocne aToro
y4alueca MOTYT BHIIOJHMTD YIpakHeHUuA 437 —439, a Taxsxe
HEKOTODEIe 3aAaHNd N3 pasjena «onONMHUTEbHEIE YIOPAMKHE-
HUA K riase IIs. Xoponio ycnesaninum y4aluMcA MOXKHO IIpea-
JIOMKUTE BRIIIOJHUTEL VCAOXKHEHHEIe 3ananua 508, 511 ¢ mocne-
AVIOIIUM OOCYKRACHHEM B KJACCe HAWJEHHHIX cHoco6oB peme-
HUA,

YXa3aHna K OCHOBHLIM YNpaXHeHnaMm yyebxuka

411. BupakeHHe, cofepiKallee apupMeTHYSCKUN KBAADAT-
HLIA KOpPeHb, He HMeeT CMBICJA, €CJIH NMTOAKOPEHHOe BhIpaKeHne
oTpunareasHo. QnpeaennM 3HAKH DOAKOPEHHBIX BRIDAMKEHHIA:

217 -4=2V17 - V16 >0; 2V2 - J7 =8 -7 >0;
63 -7V2=/36-3-.,/49-2 =108 - V98 > 0;
83 -14=.64-3 — V142 =192 - /196 < 0.

Hrakx, He nMeeT CMEIC/A BEIpAMEHNE MO HOMEpOoM 4.
413. Hcnonb3ysa BHECEHHE MHOKHUTENA NOJA 3HAK KODHA,
noay4daemM:

r) —6+2a = —/36-2a = —\72a;
2) 1Vigb = (1185 = V5.
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414. B 3a7aHHUAX «a» 4 «6» MOKHO CPABHHTEL 3HAYCHHA BEI-
pasxeHwit JpyMaA cnocofbamu; JH60 ¢ HOMOINBK BEIHECEHHAA MHO-
KHUTENA 34 BHAK KOPHA, JUO0 ¢ [IOMOIELI) BHECEHN MHOMHTE-
J1d noJ 3HAK KOpHA,

6) V20 < 35, Tak kakx v20 =245 u 2v5 <385,
HIH \/E(_)<3\/5, TaK KAK 3J5=\ff_1-5 H \/2_0<JE

416. 6) ldna BHOONTHEHUA 3TOTO 3aJAHUA BHECEM MHOMKHTE-
J¥ [Moj 3HAK KOpHA:

62 =72; 347 =63; 2414 =/56; 543 = J75;
J56 < /58 < 63 <72 < /75,

CcJeJOBATENLHO, 2\/1_4 <58 < 3\/7 < 6\/5 < 5\15.

417. (3adana-uccaedosarue.) YoeqnTeca B NPABUIBHOCTH
IPUBEAEHHELIX PABEHCTB MOXKHO, BHECSA MHOIKHTEJH NIOA 3HAK
KOPHA B BHIPAKEHHUAX, CTOANIHNX B MIPABLIX YACTAX PABEHCTE:

4\}3”\/4 15 V15 V415'

1) BosBeAéM B KBaApaT 0fe YaCTH PABeHCTBA | ’a + % = aJ% .

rieaeN,beN: a+2=a*-2, orcionaab+a=a%a(b+1)=a%
a’=b+1. b b

2) Vickomoe COOTHOLIEHWe MeXkJy SHaYeHHAMHN a u b, apu
KOTODOM BEPHO AAaHHOE PABeHCTBO, MMeeT BUA a-=b+ 1,

3) BoapméM, HampuMep, 3HaYeHHA a=5 u b=24. Torga

a_ S5 _ 125 _ j25-5 (5, . la _ }_5_
J“"'E‘\/5+24_ 24 'J 24 5\[;’ a\/; e

418. (ra pabomsi 6 napax.) ITa 3aja4a HHTEDECHA TeM,
YTO PACIINPAET KPYT U3BECTHBIX yUamuMca GopMya A onpe-
JeNneHus NIIoIAAN TpeyronkHuKka. @opmyna 'epona nossoagaer
onpeAeNUTh MJIOIAAEL TPEYTOJBHUKA N0 TPEM €ro CTOpPOHAaM.

S=26-14-10- =\}24-13-7-5=4 13-7.-5 =85 (cMm?);
6) pzl8+22__._2+_26=33 (cM);

§=433-15-11-7=4/11°-3%-.5.7 = 33435 =195 (cm?).
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MOXXHO IpPeAOOJIOMKHTE, YTO €CJIH KamAYI0 U3 CTOPOH Tpe-
YroJbHUKE YBeJIHYHUTL B 2 paza, TO ero INomaibh YBeJIUUYNTCA B
4 pasa. JlokaxeM 3TO.

IIyers a,=2a, b, =2b, ¢, =2¢, rae a,, b, 1 ¢, — CTOPOHHI
HOBOTO TpeyroasHuka, Torga ero noaynepumerp paBeH

_ath+te  2a+2b+2¢

ILnomtazb HOBOrO TPEYIrONBHNKA PABHA

=a+b+c=2p.

S, = JP1 (P, —a )P -0, p,—¢) =
=J2p(2p - 2a)(2p - 26)(2p - 2¢) =
=4./p(p-a)(p-b)(p—c) =4S.

427, n) 1o ycnosuw y =0, ciaefoBaTeNBHO, MOXKHO Ipef-
CTABUTH Y KaK (J;)z. Torma

y-38=Gy) - (3) =(Jy - 3y +V3);

e) Tak xKax x>0 u y>0, o x =(Jx)*, y =(J/y)?. Torma

x -y =NxP - (Jy) = (x - Jpx + o)

428, n) Bripaxxenne Ja —J2a umeer cMuich opn a = 0. I1pn-
MEHHE TeOPeMY O KOpHe N3 IPOU3BeJeHUA, IONYINM

Ja —\3a = a -2 -Ja = a -3

€) BoipaskeHuda +3m m J5m wumelor cMmpica opu m = 0.

Torpa Jﬁ:ﬁ-ﬂ, M:ng TloayunM
3m +5m =3 . Jm + V5 - Jm = Vm (/3 + V5).

433. YMHOKHAM YHCJAHTENs B 3HAMEHATENb APOOH HA BHI-
paKeHne, MO3BOJNAIOILEe NPUMEHHTh B 3HamMeHAaTeNne GopMyny
PasHOCTH KBaJApaTOB:

o) 38 ____33(7+3V83) _33(7+3V3) _3(7+3V8)
7-3¥3 (T-3V3)7+3J3)  49-27 2

434. IIpeobpasyeM BEIpAMXKeHHE!

a) 1 1 =3J§+4—3J§+4= 8 _
3V3-4 3J3+4 (3V3-4)(3V3+4) (3V3)-42

__8 _8,8
- m = ‘i‘i9 ﬁ — palHOHAJIBHOE YHCO;
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1 1 _5+2J6-5+2J6 _ 46 —4J6:
5-2J6 5+2¥6 (5-246)(5+26) 2524 ’

4\/6 — YHCJ0 HPPAIHOHAJLHOE.

6)

435, IIpesxae ueM BOCIIONB30BATHCH KAJBKYJAATODOM, CAELY-
eT oCBO0OANTLCA OT HPPAIIHOHANBHOCTH B 3HaMeHarea e Apodu:

R ity = EICRRVCRE LI

437. a) IIpeobpasyeM JIeBYIO YACTL PABEHCTBA:
3_ 35_1f5-
= B2 150285,

Mo:XHO AOKA3aTb, UYTO PABEHCTBO BEPHO, BOCIOJIb30BABIINCH
OIpegeNeHIEM APM(PMETHYECKOr0 KBaAPATHOro KopH#A. Hucao

0 2\/_5 HOJIOJKHTBJ[I:.HO&, BO3BeAEM ero B KBagpaT: (0, 2415 57 =
=0,04.-156=0,6 ==

438. CJIe,u;ye'r HAIOMHHTL YYAIIUMCHA, YTO B3AUMHO o0part-
HBIMH HA3BIBAIOTCA YNCJa, NPOU3BEAeHNE KOTOPBIX PABHO €QH-
HUIOE, a MPOTHBONOJMOMKHBIMY ~—— YHUCJIA, CYMMA KOTOPBIX PaBHA
HYJIIO,

Brruncaum nponssesieHHe H CYMMY JAHHBIX YHCEI:

2-3)2+8)=4-3=1,

T, . YHCaa 2 — J§ 7 2+\/§ B3aMMHO O0paTHEIE;

26 — 5 + 2B -5+ 26-5
2J' 6+5 (246 + 5)(24/6 - 5)

=2JE_5+2J:1‘5=2J6—5_2J6+5=0,

T.e. YHCAA 2\/6 -5 nu

1
MPOTUBOIOJIOMHEIE.
2J6+5 7
439. Yucna 1543 - 442 u ABAAIOTCA B3aUMHO
0OpATHBIMH, TaK Kak V675 ‘f" '
_15J3-42
(153 - 4+42). =1;
J67 T 1543 -442

ancaa 80 -5v3 u J75 —4\/5 ABNAKTCA MPOTHBOMOJJIOMHEI-
MH, TaK Kak

(/80 - 5+/3) + (V75 - 45) =45 — 5J3 + 53 - 45 = 0.

63



YKa3aHUA K AONONHUTENLHbLIM AXHEHUAM
yyeOHuka

492, Ina cpaBHeRUA BhIpAXKeHUIl KCHONb3yeM BHECEHUE
MHOMKHTENS 04 3HAK KOPHSA!

7. BT [l 1o [62_ fi5l,
6) 5‘!;_‘] 2 _J872’ 2‘/@‘\/: 155
1 1 1 [
1’155 <J1_7< 875, IHAYUT, E\/@<J1_7<5\g.
494, TIpaMenrM GOpMYNBI PASHOCTH M CYMMEI Ky0OB:
8) (Vm - Jr)m + 1+ Jmn) = (Vm)® - (n)® = mJm - nin;
r) (x+\/§)(x2+y—x\f§)=x3+(\/;)3=x3+y\/_t;.

495. a) YTo6nl npuMeHHTL (POpPMYNTY KBagApaTa PasHOCTH,
opeacTABMM qyuciio 3 Kak 4 — 1:

x-—4\ix-1+3=x—4\/x—1+4—1=(x—1)—4\fx—1+4=
=(Jx -1-2).

497, B) [Ina yIpollleHHA BLIYHCJIeHHI TpeIBapHTeILHO pas-
JOKHEM JaHHBLIA MHOI'OYJIEH HA MHOMHTEJH:

X -4x+3=x"-3x-x+8=x(x-3)-(x-3)=(x-3)(x—1).
Bemm x=24 \f§, TO
(x-8)(x-1)=2+V3-3)2+3-1D=(3-DH3B+ 1=

=3—1=2;

I') AJIA YIPOINEeHUA BEIYMCIeHUH TTpeJCTaABUM HCXOAHOE BEI-
paxenne KaK x(x — 3} + 5.

Ecan x=¥, TO
x(x—3)+5=w[3+‘/§_3]+5=3+‘/§.‘/§“3+5=
2 2 2 2
—2-9 5_31
= +5_34.

498-_J7+4~/§+\/7—4J§=J3+4+4J§+J3+4—4J_=
=2+ V31 +(2- V8 =12+ V3| +|2-VB|=2+ VB +2- B =4;
JT+443.J7-4/3=Ja9-48 =1.
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11421 | 11-V21 _ (11+V21) +@1-V21) _
11-V21 114421 (11-V21)11+ v21)

_121422V21+21+4121-22V21421 _284 _pgo,

500. r)

121-21 100

503. 1) 2/3+3V2 -6 _2J3+(3)’V2-V3-42 _

' 2+6 -2 2+6 -2
_V3@+V6-2)
2+ 6 -2 = V3;

(10-12-3 _ (10 -1-v3)(10-1+3) _
€) JIo+43-1 V10 +4/3 -1 =10-1-8.
505. p) Lozt _(-2Jx+4na+2Vx) _1+8xVx

. 1-2Jx  (@-2¥0)d+2V%) 1-4x *

506. B) VMHOMXHM UYHCIHTEJb M 3HAMEHATENb APOOH Ha
T+Ja n OpUMeHNM (POpMYJIE PASHOCTH KBAJAPATOB M CYMMEI

Ky0OoB:
T-Ja __ (-Ja)7+Va) _ _49-a
49-7TJa+a (49-TJa+a)(T+Va) 343+ava

507. a) g ocBoGOKISHHA OT HPPAIKHOHANLHOCTH B 3HAMeE-
HaTene Apobn Tpebyercs ABa srama. CHaAYANIa YMHOKHM YHCIN-
TeJb H HAMEHATEb Il.pOﬁH Ha \/§ + \/§ -1:

1 B+yE-1 _ JZ4fB-1 _2+4E-1
V2+V8+1 (V2+48Y2-1 2+3+2J6-1 4+2/6

Teneps YMHOXHUM YMCAUTE]b 1 SHAMeHATeNb ApPoGHM Ha

4-26:
Ve V2+V8-1_(2+V3-1(4-2V6) _
4+2J6 (4 + 2V6)(4 - 24/6)
_4V2+43-4-2V12-2V18 +2V6 _
N 16 - 24 -
_-2v2+2/6-4 _2-V6+2
_8 4 ;

508. Brpaxienue Jx - 2
Tak kKak x# 2, To x-2

Ve-v2__ Jx-2 1
-2  (Jx-v2)Jx+2) Jx+vZ

HaubGonbuiee 3Havenne 3Ta Apods MPUHHMAET IPY HAMMEHb-
meM 3HAYCHUH 3HAMEHATeNs, T. €. apu x=0.

MeeT ¢MBIc Opu x 20 n x# 2.
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510. 6)[ Ja (b~ a) ab-a+Ja_bX

Va-b J_+J' a-b
(b-a) 2Jaba-b° _ B
xR = e =ab(a - b).

511, b +49—14vb + b+ 49+ 14Jb = J(7 - b)Y +
+ @ + Vb)Y =17 JB|+17 + VBl

Tak rRar 0sb<49, T0o O< \/E_) £ 7, cnenoBaTelbHO,

|7-Vb|=7-b 1 |7-\b|+]|7T+Vb|=7- Vb +7+b=14, ana-

THT, HCXOAHOE BbIPDaXKe&HHe He 3aBHCHT OT b.

YxaszaHna K ynpaxsHenusm u3 paboveir rerpaau

IIyarT 17
9. YOopocTHM NIpeABapuTeIbHO KaXKA0e U3 JaHHLIX BhIpaXde-
HNA, BEIHECA MHOMKHUTEL 32 3HAK KOPHA.

~3V08 = -1a9°2 =—2; 1 V243 =1 [B1-3=5;
_1J4T =-264-7=-4T; 0,141000 =0,1-10+10 = V10.

Jna npeoGpasoBaHNA BRIPAIKEHUA ——d b4 BHeCEM MHOMHU-
TeAb NOJA 3HAK KODHS! _

2 __f4-54__{@=_,—-—
_5‘/5_4‘ 25 = V25 8,64.

HMeem —8,64 < —J’? < —JE < J§ < Jﬁ CIea0BATEIBHD,

254 < -1/448 < -1/08 < 2243 <0,11000.
11.8B)Ecima=>0u 2m + 3 20, rae m — HaTypaibHOe YHUCIO,
7o Ja2m+8=\/a2m+2.a=am+l\/;;
r) ecau b< 4, To (4~ b) = J(4-b)(4-b)=(4-b)*J4-b.
12. a) da+Ja® = 4a-Ja* a =4a-a*Ja = 4a* Ja;
2aV4a’ =2a\/1a" -a = 2a-2a° Ja = 4a* Va.

Tak Kaxk ¢ > 1, To 4a’Ja < 4a“JE , CIeXOBATENBHO, 4ava® <

< 2av4a’.
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13. a) asﬁza"‘\{az ca=a*Ja; Ja' =g

CpaBHMM KBaZpartsl aTuX Bhipaskenuit: (a'+va)? =a°. Tak
kak a> 1, ro a’ <a'®, eregosarensno, a’ Ja@ <Ja*® :

6) y* JF >y, Tak Kak ecam y < —6, To y'® — orpunarens-
HOE 9HcJo, a y' \/F 2 0 npn m060M 3HAYEHUN Y.

HyHRT 18
5b 15 5(b 3) " (b —B)Yb +¥3) 56+ 43)

Haubonnmee sHaveHue 31a ApobbL NpUHNMaeT npu b = 0. 9o

1 ¥8

dHaYeHHe paBHO ———, T. €. .
543 15

12.2) 5— b+ 4b + \b" + 16 + 857 =5 — b + {4b + o'+ 4)° =
=5-b+Jab+b*+4=5-b41b+2|

Tak kak b>-2, 10 |b+2|=b+2.Torga 5 -b+|b+2|=5-b+
+b+2=7, T. e. He 3aBUcCHUT oOT b;

6P —1-6p+p' +18p* + 81 = p—1-6p+ J(p* + 9) =
=p-1-6p+p*+9=p-1-|p+3l.

Tak Kax p>-3, to |[p+8|=p+3. Tormap-1-|p+3|=p-
—-1-p—3=-4, 7. e. He 3aBHCUT OT pP.
13 I'[peoﬁpaayem ,I[&HHHH MHOTOWJICH:
—8x°+2x+3=4x* - 4x® —4x*+ dx - 2x+2+1 4x2 %
x(x 1) 4x(x-1)-2(x-1)+1=(x - 1)(4x° - 4x - 2) +1.

Ecnu J\:=\/§2+1 —l_J_;l—l_J_ 1,
4x3—4x—2=4x(x-1)—2=4-%-%—2=0.

Torxa (x—l)(4x2—4x—2)+1=—2"—-1--0+1=1.

14. Tax xax V2 < 1,42, 70 57 — 40+/2 > 57 - 56,8 > 0. Creno-

BATEJNBLHO, BLIPAMEHHE J57 40J_ J57 + 40\/5 HMeeT CMEICT.
Halizém KBazpaT JAHHOTO BEIDAYKEHUA:

(J57 — 40VZ + 57 + 40J2) =57 - 40V2 + 57 + 4042 +
+2/57 ~ 407 . 2 =114+ 2,/3249 - 3200 = 114 + 14 =128,

Tax Kax J57 ~40/2 &+ \/57 + 4042 > 0, To 3TO BHIpaXKeHHEe
PaBHO V128, r.e. 82 .
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Ana mex, xmo xowem anamov 6oavue '

Ilyakr 20. IIpeoGpa3oBanne
OBOMHBIX PAXMKAJIOB

MeToaAnYecKnii KOMMEHTAPWUIA

B cooTBeTcTBHUY ¢ NPUHATHIM B yue6HHKE MOAXO0A0OM K CTPYE-
TYPUPOBaAHNIO yaeGHOr0o MaTepuasa riaasa II « KsagpaTHbie Kop-
HH» 3aBepIlaeTcHA AOIOJHHTEJLHBIM NYHKToM «IIpeoGpasoBa-
HHE ABOMHKIX PAaJHKANOB», NIPeIHASHAYEHHBIM IO YUaHXCH,
HHTEPEeCYIONIMXCA MaTeMaTHKOoH. B 3ToM nyHKTe BBOONTCA IT0-

HATHE ABOWHOrO PAJHKANA KAK BRIDAXKEeHHA BUIA \/a +be , Poe
a, b, ¢ — HeKoTOpHIe pallMOHANBHEIe yncaa. [Tone3Ho coobmuTe
VYAIIMMCHA, YTO C IOMOIIbIO ABOMHEIX PAAUKAJIOB BhIPAXKAIOTCH
AJNHEBE] CTOPOH @y H @, NPABUJLHLIX MATUYroJbHAKA H ABEHA-
AUATHYIOJNbHAKA, BOIMCAHHEIX B KPYT paauyca R:

as = %R\/IO ~2V5, a, = R{2-3.

B nyuxTe 20 paccMaTPHBAKTCA CHOCOOBI OCBOOOKIEHNA OT
BHEIIIHEr'0 paguKaga B JBOWHOM pagukane. B mpumepe 1 yuef-
HOr'o TeKCTa NpeacTaBiaeH HanboJee IpocToi caydaii, Korga Bbl-
pakeHHue, CTOAUIEE B ABOMHOM DagHKANEe IOA 3HAKOM BHEIITHET'O
pagnKana, npeacrapiadeT coboil monHuil KBajgpaT. B npumepe
2 MOKAa3aHO, KAK MOX{HO O0CBOGOAUTECA B ABOHHOM pajuKaje OT
BHEIIHEr0 paauKasa, HCIONb3YA MeTOX HeONPeAeNneéHHbIX Koad-
buneHTOB. MeToauueckas eHHOCTL TpUMepa 2 COCTOUT B TOM,
TO 3Aechk yHamuecs einé pas yoexaarTcsa B OOIIHOCTH 3TOTO
MEeTOAA.

Emé oaunr cnocod oCBODOMIEHUA OT BHEUIHEro PaJHKaJaa
CRASAH ¢ UCIIONB30BAHHEM (POPMYJIEI IBOHHOTC PAAHKAIA;

m:\jah/az ~-b iJa—q_faz—b

2 2

Caeayer oOpaTUTh BHUMAHUE YYAIINXCS HA TO, YTO OcBOGO-
JAUTBCA OT BHEITHETO PAAHKANA C IOMOIIbLIO GOPMYILI ZBOHHOTO
pagnKaJa MOMHO B TeX caydasax, Korga a =0, b 2 0 n pasHocTb
a® — b paBHa KERaApaTy panHMOHaJABHOTO uHciaa. Taxo#t cayuait
npeAcTaBieH B npuMepe 3 y4yeOHOro TeKcTa.

IIpnBenéHHbIl B JAHHOM NYyHKTe npumMep 4 o3poNdeT No-
3HAKOMHTD y4YalllNXCA Co CAYUaeM, Korga ocBob0aeHne B JBOT-
HOM DaAMKAaJe OT BHELIHero PagdkKasa UCNoJIbL3yeTcsa B Ipeod-
pPa30BaHNU BHIPpAXKEHUA ¢ HepeMeHHEIMH,
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HM3yuenne AaAHOTO NYHKTA PEKOMEHAYETCA IIPOBECTH B BUIE
3aHATHA MATEeMaTHYECKOro KpyKKa. K 9TOMY 3aHATHIO MOMKHO
HOPYYUTH ABYM YHAIIAMCH NOAMOTOBATE COOOIIIEHUSA O IPpUEMax
npeobpaszoBaHnUA ABOMHEIX PAJUKaJOB, OINH U3 HHX MOYKET I10-
SHAKOMHUTE OAHOKJIACCHAKOB ¢ pag3odpanarIiMuy B myHKTe 20 mpu-
mepamn 1 u 2, a Apyroi — pacckasars am ¢ hopMyne ABOitHO-
ro paguKaia u crnocobax npeofpasoBaHMI BLIpaKeHHH, HCIIOAb-
80BaHHEIX B npuMepax 3 u 4. Ilocme aTOoro yyammecsa MOX
PYKOBOACTBOM YYHTEJIA MOTYT NPUCTYIINTh K BBLITIOJHEHUIO He-
KOTOPEIX YIpasKHeHNi, BRIKYEHHHEX B DYHKT 20.

YKasauus K ynpaxHeHuam yvebHuka

444.6) (11 -4J7 = [T - 4T + 4 = (T -2)* =7 - 2.

445, 8) 11+ 6+2 V2 =0+ 6v2 + 2 - V2 =3+ 2)* -
-JZ2=3+2-V2=3;

6) V27 -5v8 + V2 =27 -10V2 + V2 =25 -10V2 + 2 +
+V2 = J(5-V2P +2=5-J2+2=5.

446, 2) 55+\/2_1_6= f55+\f30225—216 +J55- 30225—216 _

= 2208, PO Bd 412346 +1;

6) /36 — 5460 — J86+J7326—546{) _ Jas-,/'rags-szmo:
_[B6+44  [86-44 _ =
= [Bordd_ [BE-M _ 55 - JBi.

447, a) a=11+/85 — 11— /85;
a* =11+ 85 + 11 - /85 - 2,/121 - 85 = 22 - 12=10; a=10.

448.8) J13+4V3 —J13-4V3 =\12+1+4V3 —/12+1-4V3 =

=(2V3 + 1) - J(2V3 - 1)* =243 +1-2V8 +1=2 — pannonais-
HOe YHUC0, _
6) a= Jlg ~ 234 + J19 + 2434 . Brruncaum a:

a® =19 - 234 +19+ 234 +2./361 — 136 = 38 + 24/225 = 68;

a=+68 — nppanroHaNIbHOE YHCJHO.
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449 )J4 V11 _Ja-Vin@+n _ 16-11 _ J54-+i1) _
] J4+J_ 4+11 T 4+11 16-11

J‘(4J_)

\/J'+J' JB5-3 (5 +3) V25 +3)
JJ— J3 J5-43°  5-3 2

450. 2+ V3 -2+ 2+ VB -\2— 2+ V3 =2+ B x
XJ4-(2+3)=y2+VB-J2-B=J2-8=1.

451. a) BospenéM B KBAaADAT JEBYIO YACTH PABEHCTBA:

10 + V24 + 40 + V60 =10 + 246 + 2410 + 2415.
KBaapaT npagoif 1acTH paBeH
(V2 +V8+V5)2=2+3+5+2J6+2J10 + 2415 =
~10+ 26 + 2410 + 2V15.

Tax kak JeBass u nIpaBpasd 4acTH PaBeHCTBa — IIOJIOMKHTENb-
HbI& YHCIA, TO PABEHCTEO AOKA3AHO.

452.2) b+1 JE_Jb;—l+J5=‘F+12—2JI_;_ b+1+2Vb _

2
- JEJ2:1 - b Ji. 1’ Tak Kak b2 1. IlomyueHHas pa3HOCThE pPaBHAa
—2;
2) J014+JE_J¢:4_JE=Jc+4I4JE_JC+4;4JE=
= J52+2 - ‘/52_2, TaK Kaxk e 2 2. IlonydyeHHass pa3sHOCTh paB-
Ha 2.

463.2) Ja+2Ja-1=Jla-D+2Ja-1+1=(Ja-1+1) =

=\fa—1+1, TaK Kaxk a = 1;
6) Ja+b+1+2\/a+b—\ﬁz+b+1-2\/a+b=J(Ja+b+1)2-—
—\/(Ja+b-—12= a+b+1—Ja+b+1=2, Tax xag a+b>1.

70




KBagpaTHble ypaBHEHUSA

§ 8. KBagpaTHOe ypaBHeHHE H €ro KOpHH

Homep nyHKTA HasBanne nMyHKTA Jucno ypoKoB
21 HenonHele KBagpaTHLIE YpaBHe-
HASA _ 2(2)
22 PopMyaa KopHell KBAXPATHOTO
YPaBHEeHHA 3(4)
23 Permnenne 3agay ¢ MOMOIOLE)
KBAJPATHRIX ypaBHeHHH 3 (6)
24 Teopema Bueta 2 (3)
KouTpoatuaa pabora Ne & 1

Copepxanue matepuana

B nannom naparpadge BBOAATCA [IOHATHA KBAZPATHOTO YpaB-
HeHHnA, IPUBeAEHHOTO KBAAPATHOTO YPaBHEHNA, HEIOJHOTO KBA-
ApaTHoTro ypapHeHus. OGobmaroTea cBeAeHUA O cllocobax perie-
HEA HENOJHBIX KBAADATHHX ypaBHeHUHE, BriBoguTca obmas
dopmyna KopHEH KBAAPATHOIO VPaBHeHMA M GopMysa KOpHEH
KBaIpPATHOrO YPABHEHHA ¢ UYETHEIM BTOPBIM KO3dPHUIIIIEHTOM.
B cucremy ynpakHeHNi# BKJIOYEHBI pPasHOOOpasHEIE KBajpar-
Hble YPaBHEHH S 0611ero BHAA, IPH PEIIEHHM KOTOPEIX HAXONAT
npuMeHeHne AaHable dopMmyasl. Pacmupsaercs TeMaTHKa TEK-
CTOBBIX 34714, PelIaeMbIX C IIOMOIILI YPABHEHNWH, B HX YHCJIO
BXOZAAT 3aJa4d, HMelomue Gojee OfHOTO pemenuda. Iaa coor-
BETCTBYIOIMX CJYYaeB, PpAaCCMOTPEHHLIX B NIyHKTe 23, paérca
ODpaKkTHYeCKOe HCTOJIKOBAHMe, 3aBeplllaeTcsa U3YUEHNe maparpa-
t¢a osHaKOMAEeHHeM ydyaluxca ¢ TeopemMoil Buera m obpaTHO#
el TeopeMoOii.

OcHOBHas uesb

OcHOBHAA lle/Ib M3yJYeHHA AaHHOIC MATEPHAJA COCTOHT B
TOM, YTOObI CHCTEMATHIUPOBATh M3BECTHHIE YUAIIEMCH CBEAECHNA
o criocobax penreHNs HEIOJHBIX KBaJpPaTHbIX YpaBHeHuH, chop-
MHUDOBATE YMEHHUA peIaTh KBaApaTHble YPABHEHNSA ¢ IIOMOIILIO
ofmei (GOPMYJHI KOpHell KBaApaTHOTO YpaBHeHUA H GOPMYJEL
KOpHelf KBaAPaTHOrQ YpaBHEHHS ¢ YETHEIM BTOPHIM Koa(pdH-
IIHEHTOM, a TAK K€ pellaTh HeKOTODbIC 38Ja4YH, HCIIOJAb3yA KEBa-
ApaTHBIe YPABHEHUA B KadecTBe MATEMATHYECKOH Moaesin.
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XapaKkTepucTuKka OCHOBHLIX BUAOB AEATENLHOCTH
yHaWwuxXca

B xoxe nayuenns ganuoro naparpada ydamueca oBaajgeBa-
10T YMEHHEM peIlaTh KBaADaTHHE YDasHEHU BHZA ax’*+c¢=0,
raea#0mc#0,ax’+bx=0,Tnea#0ub+0,ax’=0,raea=0,
M YPABHEHUA, CBOSANIMECHA K OQHOMY U3 9TUX BUAOB. Brepehle
yualnuecs BCTPEUAIOTCA ¢ HECAOKHEIME TEKCTOBRIMH 33 a4aMH,
pemaeMBIMH € IIOMOILbI0 HEIIOAHEIX KBajpATHBRIX VpaBHeHHId.
PopMIpyeTCA YMEHHe PeIIaTh KBALPATHEIE YPABHeHH A, UCIIOJb-
gya obmymo cpopmy.ny KOpHe KBAZPATHOIO YPaBHEHHA H top-
MyJy KOpHeH KBajpaTHOr¢ YPaBHEHHSA ¢ 9€THEIM BTOPBIM KO-
appunmentom. IIpogonxaerca pabora mo GOpMHPOBAHAI YMe-
HHOA YYAIMUXCA NPHMEHATE anliapaT YPaBHEHWH AJifA pelleHUudA
TEKCTOBHIX 3a4a4, HHTEPHPETHUPOBATE Pe3VJILTAT. ¥ YalliUMCA
OPeANATAIOTCA PasHoOOpa3HEIE 3a4add, B TOM 4YHCAE 3aJadH ¢
NIPaKTUYEeCKUM COJAeP:KaHUeM, IIPH pelIeHUMH KOTOPHIX B Kade-
CTBe MAaTeMaTHYECKOH MOAeNM HCIOJb3VIOTCA KBajpaTHEHIE
YpABHEeHHA.

MeToauyeckmii KOMMeHTapPUiA

Hzyuenue rnasm 111 « KBagpaTHble ypaRHEHHA» HAUMHAET-
ca ¢ nyHKTa 21 «Hemosuwle KBazpaTHble YpaBHeHHA». 3AECh
BBOAATCA IIOHATHS KBAAPATHOTO YDaBHeHHUSA, IPHUBEJASHHOTO
KBAJAPATHOTO YPABHEHHA, HEHOJHOTO KBAAPATHOTO YPABHEeHHUSA.
Yuamuecs A0JMKHLI 3HATh, KAK HASBIBAIOTCA KO3 OHUIMEHTR! @,
b ¥ ¢ B ypaBHeHNH BUAa ax_+bx +¢=0, Toe a = 0, ymeTh yKa-
SEIBATH 3T KOoXp(dHIMEHTH B pASJIHYHBEIX KBAAPATHBIX YpABHE-
HuAx., B 5TOM OTHOLIeHHN NOJE3HEIM ABAAECTCHA YIOpasKHe-
aue 513. B nyukTe 21 cCHCTEeMATHINPYIOTCA U3BECTHEIE YUAUTNM-
cA NOPMEMBI PeEIlleHUA HEMONHBIX KBAAPATHHIX YPABHEeHUH,
KOTODhI€ HAXOAAT HENOCPEeACTEBeHHOE IPUMEHECHUE B 3aJaHHAX
516—520. B ynpasxuenunax 521—523 npeacrasneHH Gosee
CJIOMKHEIE CIYYaH, Korja TpefyeTca BRIIOMHUTE HEKOTOPEIE [Ipe-
oﬁpaaoaannaz, yTO6R NPUBECTH 3afAHHEIE ygaanenna K OJHOMY
n3 BUAOB ax’=0, ax?+b=0, rage b0, ax’+c¢x=0, rae c=0.
IIpUHOUONANEHO HOBBIM JUIS y4YaIllMXCHA INATOM SBJAETCHA pe-
IIeHHe ¢ NOMOIIbI0 HETOJIHBbIX KBAAPATHbIX YPABHEHNH TEKCTO-
Bmx 3agad. [Ipu BrimoaHeHun ynpaxHeHUH 5243530 oun
yOeKAATCA B BAKHOCTH (GOpMHpYeMEIX yMeHuUil. 3aeck yua-
IAeCHA BlIepPBble BCTPEUYAKTCA € CHTYyamueil, Koraa oAuH U3 Haii-
AEHHBIX KOPHEH YPABHEHHA He COOTBEeTCTBYET CMBICIY 3alavH.

Crepyromuii nyHkT 22 «PopMyna KopHeH KBaApaTHOTO
YDaABHEHHA» IIOCBAIEH KBAZPATHLIM YPaBHEHUAM OOIIero BIAA.
CHavana pacCMATPHMBAETCA PeELIEHHE IIOJHOTO KBaJPaATHOIO
YPaBHEHHMA C YHCJIOBBIMH ROB(I)(I)HI].HGHT&MH. Janee Bce BHIKIAI-
K¥ DOBTOPAIOTCA AJA yPaBHEHHSA ax° + bx + ¢= 0 c OykBeHHBIMA
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KosdduneHTaMu @, b ¥ ¢, OTIHYHBIMH OT HYJHA, ¥ BEIBOZUTCH
obmman dopmyna KopHeil. YualliMecsa OBNAJEBAIOT YMEHHEM pe-
HraTh KBaAPATHREIE YPABHEHHA, HCIOAB3YH COOTBETCTBYIOILYIO
IOCIeA0BaATeBHOCTE LIATOB:

1) BBLIYMECATIOT ANCKPUMHUHAHT KBAAPATHOTO YPABHEHHUS 10
dopmyae D =b" - 4ac;

2) eciu AUCKPUMHMHAHT MOJOKHTENEH WM PABECH HYJIIO, TO

—b+VJD,
2a

3) et ZAUCKPHUMHUHAHT OTPHUATENEH, TO AECJIAKOT BBIBOI,
uTO KOpHeH Her,

W3 obmeii dopmyapl KopHeit KBAJPATHOTO ypPaBHeHHS Jer-
KO BBEIBOAHTCH ¢dopMyna kopHeld KBaAPATHOTO ypaBHe-
HUA ax’+2kx+c=0 ¢ 4yéTHHEIM BTOPBIM K03 PUIHEHTOM:

—k+ D] b\’

b
x - , THE R 2,D1_2] ac.

Heo0x0z1MM0 OTMeTUTH, YTO YMEHUE peniaTh KBAJApPATHBIE
VPaBHEHHUS ¢ MOMOINLI0 00mein GopMmy sl KopHeit unn GopmMyIn
KOpHe KBaAPATHOIO YPABHEHHA ¢ YETHLIM BTOPEIM Koadduiu-
€HTOM OTHOCHTCSI K YACAY BAIKHEeHIINX yMeHNH, GopMHpYyeMbIX
B Kypce aarebprel. He oBiazeB sTUM yMeHHeM, ydalmecda He
CMOTYT YCBAMBATh HOCJEAYIOIINE pa3aenabl Kypca. IIoaTroMmy He-
06X0aAMO CBOSBPEMEHHO OPTraHU30BAThL AOMOJIHUTEILHEIE 3aHA -
THA ¢ YUAIMMUCA, HE YCBOHUBIIMMH 3TOT MATEPUAT.

Ba:xno o0paTHTHr BHHMaHHe ydalllUXCsA Ha TO, YTO HPH
pelleHUH KBAXPATHBEIX YPABHEHHH C IoMomelo obmeil ¢dopMmy-
JBl KOPHEH KBaAPaATHOro YpaBHEHMA WM (GOPMYJH KOPHEH
KBAJAPATHOTO YVPABHEHHA C YETHBEIM BTOPEIM K0adPHOHEHTOM
yacTo OwblBaeT yZOOHO YHNPOCTHTE YpPABHEHMEe, BLIIOJIHUE He-
KOTOPEIe NMpeoOpa3oBAHHUA: YMHOXKHTL BCe UJEHHI YPaBHEHHA
Ha -1, ecan nmepBbil KoaghpduUHeHT OTpULATENIeH, H30ABUTHCA
OT APOOHEIX KO(DPULNEHTOB, YMHOMHB BCe WIEeHbhl YPAaBHEHUA
Ha o0mIMA 3HAMeHAaTeNb Apobeii, COKPATHUTHL BCe YJICHH YpaB-
HeHMs Ha OJHO U TO e YHCJ0, €CJIH 3ITO BOIMOMKHO. B cH-
cTeMe VIIpaKHeHMil, BKAWUSHHLIX B MYHKT 22, pEKOMeHAYeT-
cd YAeNUTh BHUMAaHMe 3agadam 549 n 554, YnpaxkHenne 549,
npeagHAasHAYeHHOe ANA paforTsl B mapax, MHTEPECHO TEeM, HTO
B HEM CPABHUBAXOTCH Pe3yJbLTATH AHAJMTHYECKOTO U rpadmnye-
CKOr'o crocof0OB pellleHHA KBaAPATHOTO ypaBHeHuA. B YIpask-
Henun 554 npezcrTaBjeHa 3aAa4a- uccle0BaHUE, B KOTopo#H
conocTaBJlamTca KOpHU ypasuernlt ax’+bx+c¢=0, rae a =0,

" cx?+bx+a=0, roe c#0.

B nyHKTe 23 «Pemrennve 3aga9 ¢ MOMONIBI0 KBaApPATHBIX
ypaBHeHHUi» nNpofomxaerca ¢opMHpOBaAHNE YMEHUA YYAIIUXCA
pemaThk TeKCTOBBIE 3aAadn, NIepeXoAsa OT CJOBecHOH dopMyan-
POBKH K MaTeMaTHdecKoil MoAenn. B aBTOpCKHX nNpuMepax Io-

HaxXOAAT KOPHH YPABHEHHNA o GopMyJie X =
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KAa3aHO IPUMEeHeHHe KBAaADATHBIX YPABHEHHIN NpH DelIeHHH
reoMeTpHYeCcKoH 34849 K 3aa4d U3 Kypca ¢husnku. B nepsoi
M3 HHX OAWH H3 HalileHHBIX KOpHeil KBAAPATHOIO ypaBHEHUA
He COOTBETCTBYET CMEICAY 3ajaud. Bropas sanaua HHTepecHa
TeM, 4T0 00a KOpHf ypaBHEHHA YAOBJECTBOPAIOT YCHOBHIO 3a-
AAQUU H OTPaKAIOT pealbHYID CHTYaAIlHI0, KOTOpad HaTJIAZHO
HAJRKCTPHPYETCA B YyeOHHKe ¢ IOMOIUb rpadmuxa ¢GyHKINH
h =40t - 5¢°,

IIpeacraBiennanie B NyHKTe 23 3ajgaum pasHOOOPA3HBI 1O
TeMaTHKe. B HX YHCI0 BXOAAT 3aJaUH ¢ IPAKTHYECKHM codep-
JKAHHNEM, HEKOTOPBIE reOMeTpHYECKue 3ajaun. JnBoii nHTEpPEC
V Yy9aIIHXCH OOBIYHO BBISHIBAKT BKJIKYEHHEIE B y4eOHUEK CTa-
PHHHLIE 3aa49H.

Craenver o6paTUTE BEHMAHNE YIAUINXCA HA TO, UTO PellleHHe
TEKCTOBO 3aauy He 3aKAHYMBAETCA DEIIeHWEM KEBAAPATHOIO
YPABHEHHA, COCTABJEHHOIO IO eé ycJoBHIo. BakHBIM marom
ABNAETCA UHTEPIIPETALINA MOAYYEHHOTO pesyJbTaTa, CONnoCTAB-
JIeHHe ero ¢ yCJOBMeM 3aJavH.

Basepiiaerca § 8 nyaxToM 24 «Teopema Buerar. 3gecs go-
KA3BIBAGTCA TeOpeMa, BRIPAMAIOIAA CBA3L MEXIAY CYMMONR U
NMpoM3BeAeHHEM KOPHEH NPNBEAEHHOr0 KBAAPATHOINO YpaBHEHM A
M ero KoahdrauMeHTaMn, NIONYYHEBIIAA HASBaHAE <«Teopema Bn-
eras». Cregyer o6paTuTh BHUMAHHME YYAIUMXCA HA TO, YTO pedb
HAET 0 NMPUBEAEHHOM KBAAPATHOM YpaBHEHHH. 3aMETHM, YTO
JAJaA TOro, 4Tob6bLI PACTIPOCTPAHUTHE TeopeMy Bmera Ha cayuai,
KOrjJa YpaBHeHHe HMeeT eJHHCTBEHHBIH KOpEeHb, VCIOBMINBAIOT-
C¢A CHMTATH, YTO TAKOe YpPaBHeHHe MMeeT ABA OAMHAKOBEIX KO-
HA. Jloka3nIBaeTcA TaK)ke TeopeMa, o6parHada TeopeMe Buera.
PaceMoTpeHue yKasaHHBEIX TeOpeM ellé pa3d yberkaaer yvamux-
¢A B TOM, YTO TeopeMbl AOKA3LIBAIOTCA He TOJBKO B Kypce reo-
MEeTpPHH.

ITIpm M3ayueHHUN JZAHHOI'0O NYHKTA MOJE3HO NPEAJIOMHTL yUa-
IQUMCA paccMoTpeTh noprper Ppancya Buera, pacckasath UM
-0 ero paforax, MCTIONb3YA MATEePHAJ, IPHBeIEHHEH B IIYHKTE,
a Taxie B pasgene «HMcropuyeckue CBeJeHUA».

BrawuéHHBEIE B JAHHEIN NDYHKT YOPa)XHeHHUA IIO3BOJIAT
VY9AlLAMCA ODOBTOPDHTh MHOICHE CBEJEHHA O KBaJPATHEIX YpaB-
HEHHAX, ¢ KOTOPEIMHY OHHY O3HAKOMWJIACH B JaHHOM naparpade.
Ocoboe BHHMaHIE DeKOMEHAYETCA VASNATE YIpaKHeHuAM 393
u 595, npeaHasHaYeHHBIM A4 paboTH B napax. [Ipn Beinosnne-
HUN AaHHHX YOpamXHEHUH yuanuecsa AOJKHBLI He TOJBKO JATh
OTBETH HA NOCTABJIEHHEIE BOIIPOCH], HO ¥ IIPHBECTH COOTBETCTBY-
o1 e 000CHOBAHMA.

M3 pomonlHUTeNBPHBIX YOPAKHEHHH K § 8 mosesHo mpeaio-
KHTH yYamumed 3anaana 651—653, rexcroBble sagaun 665—
667, a TakiKe HEKOTOPHIE N3 3aJaHUI, CBASAHHLIX C TEOPEMOM
Buera 1 o06paTHOM eii Teopemoii.
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YKa3aHus K OCHOBHbIM VNPaXHEHNaM yHeOHuKa

520. lanHoe ypaBHeHUe ABJIAETCHA HEMOJHLIM KBAADATHEIM
ypamzlelmem, ecan a“-4=0 n npu 3TroMm a—-2+#0, T.e. ecIn
a=-2.

527. OOo3HauUM HCKOMOE BpeMA uepesd X U, TOrJa 3a 3TO
BpeMs MEpBas Ipynna TYPHUCTOB IpolLaa 4xX KM, a BTOpad —
5x kM., HampasneHus ABUMEHHMA ABYX TYPHCTHUYECKHX TI'DYIN
B3QaUMHO HNeplIeHAUKYAAPHBI, CJAeJ0BATENhHO, DACCTOAHUES MEH-
AY HUMHU MO3KHO ONpeJe/IiTh KaK THIOTEHY3Y NPAMOYTOJABHOIO
TPeYTOALHUKA ¢ KaTeTamu 4x n Sx. IlonyanM ypaBHeHHe

2 256 256 266
16x% + 25x% = 256; x* =S BT B = 2,5.
OrpunarespHOe 3HaUeHNe KOPDHA HE COOTBETCTBYET CMEBICIY
sagayn. McromMoe Bpema npuOAHXKEHHO paBHO 2,5 4.
530. IIycTe cTOPOHEI NPAMOYTOJLHUEKA paBHbI 4x 1 3x. MMe-
€M yPAaBHEHHE

16x%+9x2=625; 25x*=625; x,=-5; x,=5.

OTpunaTtensHOe 3HAYEHHE KOPHA He COOTBETCTBYET CMBLICTY
sagaun. IIpu x =5 nonyuaem OTBeT: CTOPOHBI NTPAMOYTONALHHUKA
paBHul 20 1 15 awitMos nan 50,8 1 38,1 cm.

546. )4"2 1 _ x(10x - 9); 4x° — 1= 30x* — 27x;

26x%-27x+1=0; D=729 — 104 = 625;

27-25 27+ 25 1
XSS X =T K=o x,=1.

547.8) 3(y* - 2)y=0; 8y'-y-6=0; D=1+72=173.

HaxoJuM ¢ roMOIIbIO KaAbKyJIATOpa, 9To 73 = 8,54,

y1=1“:§; y2—1+J— ~ 1,265 y,~1,59.

549. (ra pabomuvt 8 napax.) Jna rpadpHueckoro peueHus
KBAAPATHOIO YPABHEHUA MPEACTABUM €ro B BUAe PABEHCTBA ABYX
byuxnnit: a) y=x*my=2x+1;6) y=x*n y=4x -2,

KopuaMu ypaBHeHHs ABIAIOTCA aGCIHCCHI TOUEK Iepecede-
Hna napabonsl n npaMoi: a) x, ~-0,4, x,=2,4; 0) x,=0,6,
x, = 3,4.

Pemuns garxoe ypaBHeHHe C IOMOIORI (POPMYJIR KOpHeii
KBaPATHOI'C YPABHEeHUA, IOJYYHM:

a) x*—2x-1=0; 6) x*—4x+2=0;

D=4+4=8; D=16-8=8;

_2- 2J_ 2+2J' v o d- 2J_ 4+2J_

1= 2 1= 2

x;=1- \E x2-1+\/_ xn=2- J_ x2—2+J_
75




553. a) IIpeobpasyem paBeHCTBO M PEIMINM MOJYYHBIIEECH
KBaJpaTHOEe YpaBHeHHe:

83a+0,6=9a"+0,36; 9a’-3a-0,24=0;
D=1+0,96=1,96; a, = 1 "61’4; a,= L +61’4;
1 2
15’ 275"
3HauKT, CYOIECTBYET ABA SHAUSHNA IepeMeHHOH &, IIPH KO-
TOPBIX BBINOJHAETCA MCXOXHOE PABEHCTBO.

B5b4. (Badaua-uccnedosanue.) a) Haiiaém ropHN ypaBHeHuUid!

x%— 5x+6=0; 6x*—5x+1=0;
D=25-24=1; D=25-24=1;
x1=2; 2,=3; x[:%; x;:%;
6) Hau.nem KOPHU YpDABHEHW:
2x*-13x+6=0; 6x*—13x +2=0;
D=169-48=121; D'=169-48=121;
_18-11, _ _13+11, . 13-11, _._ 13+11,
xl——4-——~, Xy = 4 M x, = 12 ’ xz—_lz »
1 .1 .
Xy =53 x, =6; Xy =g x, =2,

Mo<HO BEICKA3ATH IIPEANOJIOMEHUe, YTO KOPHA YPaBHeHNH
ax*+bx+c=0n cx’+bx+a=0 ABAAIOTCA BAMMHO 0GPATHEI-
MH IHCIAMH, T. €. UX NPOU3BEJCHYe DABHO 1. JoxaxkeMm aTo.

Kopau ypareenns ax’+bx+c=0

”b’J— ﬂ, e D—_—ba

! 2a T2 2a ac
KOPHU YpaBHeHuA cx” +bx +a=0
xl'z__b_z—c "'D; xé:_b;—c "‘D’ rae D'=b2—4ac=D.

VMHOKHUM NEpPBBIA KOPEHL NMEPBROI0 YPABHEHHSA HA BTOPOH
KOpeHb BTOPOro;

—b-VD -b+VD _t*-D _ - (6" -4ac) _dac _q
2a 2c dac dgc dac
AHAJIOTHYHO MMOKA3LIBAETCA, UTO X,X; = 1.
555. HaiinéM AUCKPUMMHAHT YpaBHeHUA X° —ax+a —4=0:
D=a’-4(a-4)=a’-4a+16=(a - 2)*+12.
3HaveHue ZANCKPUMHAHAHTA [ONO¥UTENLHO TP N1060M 3HA-
YeHHH @, CJIeZOBATENBHO, [pH JIO00M 3HAYEeHUU @ ypaBHeHUe

uMeeT aBa KopHA. Ciydau, Kora ypaBHeHNe He MMeeT KOpHe#H
WM UMeeT OAHH KOpPE€Hb, HEBO3MOYKHBI,

X, X, =
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566. O0o3HAYAM IINPpUHY JHCTA KAPTOHA Yepes3 X CM, TorAa
IJIOmAab KAasKZOrO M3 OTPe3aHHBIX KBAZpaToB paBHA X° CM°,
a TLTOHIAAs OCTaRIIecA YacT AKcTa paBHa (26 — 2x)x cm”, Mme-
eM ypapHeHMe 26x ~ 2x*=80; x° - 13x +40=0, orcioga x, = 5;
x,=8B.

06a 9TH KOPHA COOTBETCTBYIOT CMBICAY 3alaui. 3ajaua HMe-
eT ABA PEIIeHHA: MHPHHA JIMCTA PABRHA 5 cM Mina 8 cM.

869. Ilycrs x — obiee uncyo obe3pan. IMeeM ypaBHeHHe

2
x - [%x =12. KopHu aroro ypaBHeHHs X, = 16; x, =48.
3agaua HMeeT ABa pellleHUda: B cTae 16 uam 48 obe3nAH.

570. OboznaunmM obiee uncao 00e3bAH Uepe3 X. ¥ pABHEHHE

2
MMEeT BUJ [—x-— - 3] +1 = x.Pellne ypaBHEeHHNE, IIOAYIAM X, = 5;
x5 = 50. 5
IlepBbrili KOpeHb HE COOTBETCTBYET CMBICJIY 38la4M, TAK KaK
NATAA 9acTh 9TOr0 YHCJIa AOJKHa 6BITh GoabIiie 3. UTak, Bcero
Os110 50 ofe3bsAH.
572, O6o3HaunM uepes n obilee YUCHAO KoMaHg. OHU crIrpa-

n(nT—l) matueii. UMeem ypaBHeHHE E(RT_!—)

KOTOpOe moayuum nn,=-8; n,=9.

IlepBLIit KOPeHbL He COOTBETCTBYET CMEICIY 3aaa49u. 3HAYHT,
610 9 KoMaH. '

874. IlycTe x ¢cM — cTOpOHA KBajpaTa, TOTAA4 JJIMHA OHA
Kopobkn paHa (60 — 2x) cM, a muprHEaA gHA paBHa (40 — 2x) cM.
HNmeem ypasrenne (60 — 2x)(40 — 2x) =800,

Kopuu aroro ypapHenus x; = 10; x,=40.

Bropoii kopeHL He COOTBETCTBYET CMBICAY 3aJa4M. JHAUYMT,
CTOpPOHA KBajapaTa paBHa 10 cmM.

575. IIycTb n — MeHbIllee U3 TPEX MOCJAeAOBATENBHEIX Iie-
anx uncen. Mmeem ypasuenne n’+ (7 + 1) + (n + 2)° = 869.

Iloce yIpoleHus monyvaeM ypasHeHue n’+ 2n — 288 =0,
KOPHHU Koroporo n, =-18; n,=16.

3amaua nMeeT ABA pellleHHS: MCKOMEIe uKcya ~18; —-17; -16
unu 16; 17; 18.

585. PekoMeHAYeTCA PAcCCMOTPETH ¢ YUYALIHMHUCA JZBaA BO3-
MOKHEIX criocofa perineHns.

I cnoco6. Taxk Kax ofMH U3 KOpHell ypaBHeHHMA paBeH 7, a
Ipou3BeneHNe KOpHeil paBHO —35, To BTOpOH KOpeHDL paBeH —5.
CymMma KopHe# paBHA 2, CleZOBaTEJbLHO, p=—2,

If enoco6. Taxk kak 7T — KOpeHb YpaBHEHHS, TO, TOJACTABUB
8TO YHCJO B YpaBHEHHE, MOJYyYMM BEDHOE DABEHCTEBO: T° +
+ Tp - 356 =0. Orcroga p=-2. Bropoii KOpeHbL YPaBHEeHUA MOIK-
HO HaiiT JmbO penIumB ypapHeHHe x° — 2x — 35=0, aubo Boc-
NoJNbL30BABIOHCE TeopeMoii Buera: x,=-5.

10T =36, pemruB
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588 IToacTaBuB 3HaYeHVE KOPHA 5,3 B ypaBHEHUE, [TONYUHM
10-5,3°-83.5,3+¢=0. Orcroga c= —106 ITo Teopeme Buerta
IpOU3BeACHNE KOPHEH PABHO —H)i@-, 7. e. —10,6. 3HaunT, BTOpOI
-10,6

5,3

591. HaiinéM KOpHH YDABHEHHSA, PEIUHB CHCTEMY YpABHe-

HHIi;

X, +x,=-2; X+ X, =-2; X, +x,=-2;

KODeHL YPaBHEHHA paBeH , T.e. —2.

x;=—4; x,=2; ¢ =x,x,, CIeQOBATeJ]ILHO, ¢ =—8,

§92, Tlo ycaoBuo sanaunm x2 + xZ =65, rae x, ¥ x; — KOpHHM
AAHHOTO ypaBHeHHs1. BripasnM cyMMy KBaJpaToB KopHeil uepes
X CYMMY M NIpomnsBefeHHe: x;+ x2 = (x, + x,)* — 2x,x,.

Ilo Teopeme Buera x, + x, =3, x, - x, = a. AMeem 65 =9 — 2g;
a=-28.

593. (daa pabomet 6 napax.)r) Ypapuenue 19x% — 23x +5=0
uMeeT ABA KOpHA, Tak Kak D =529 - 380> 0. IIpousseacHue

KOpHe# paBHO %, CJIeA0BaTEJbHO, KOPHH HMEKIOT OJNHAKOBEIE
3HAKH;
a) ypaBHeHne 2x° +5J§ x+11=0 He mMeeT KOpHeii, Taxr

kak D= (53)* —88=75-88 <0;
e) ypasrenne 11x% — 9x + 7 — 542 = 0 umeer aBa xopusa, Tax
Kak D=81-44(7 - 542)=81— 308 + 2202 =81 - 308 +

+ 311 > 0. IIponasesenue KopHei paBHO ——— - 5J— . 970 YHUCHO OT-

punaTenbHOE, TAK Kak V2 > 1,4, cne,nona'renbno, 3HAKH KopHeH
pasHbie,

895. (Jra pabomut 6 napax.) a) BlpaauM cyMMy KBAADATOB
KOPHEH AAHHOTO YPABHEHHUS YE€PEe3 UX CYMMY M IPOU3BencHMe:

x] + x5 =(x, + x,) - 2xx,.
ITo Teopeme Buera x, + x, = -5, x,x, = m. HMeem ypaBHeHHe
65 =(-5)° — 2m, orcioga m = -20;

0) BEIpa3uM cyMMYy KyO0OB KOpHel AaHHOTO YypaBHeHHS Yepea
CYMMY KOpHeH ¥ HX OpoM3BeleHUe:

X} + x5 = (2 + 2,)(x5 - x,%, + x3) =
= (% + %,)((%, + %, — 3x,%,).

Ilo reopeme Buera x, + x, =—5; x,x, = m. HMeeM ypasHeHUe
(-5) (25 - 3m)=40, orcrioga m=11.
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Ykazauua K AONOAHUTENLHLIM YNPAXHEHUAM
yyebuuka

651. 6) VpasHenne x’=g’ uMeeT eZMHCTBEHHHI KOpPEHb
x=0npn a=0; ecin a # 0, ypapHeHHe UMeeT IBA KODHA: X, = —a;
X, =a;

B) ecJIll B ypaBHeHMH x° + 4b = 0 3mavenne b >0, To KopHei
HeT, ecaH b =0, TO ypaBHeHHe NMeEeT OGHUH ROpeHL x=0, ecsin

b <0, To ypasHenne nmeer ABA KODHA: X, = ~-b, x;= 2\/_
r) ecM B ypaBHeHHH X~ + 9b”°=0 snmauenune b=0, To ypas-
HEHMe UMeeT eINHCTBeHHLIH KopeHb x =0, ecin b= 0 TO ypas-
HeHHAE KODHeiHl He HMeer.
652. r) Brienum B unucanTene ApoOM KBaJApPAT ABYYJIeHA:

p’-6p+18 _ p? -—6p+9+9 (p- 3}2+9

P+l PP+l P+l
IIpn m06oM 3HaYEHNN p 3HAYEHHWA YHCJIWTEJNIA M 3HAMEHAa-
TesMA APOOH MOJIOMHUTENbHEI, 3HAYHT, IIOJMOMHUTEJIbHO H 3HaYe-
HHe ApoOH.
660. O6o3sHauYuM Uepes x cpeHee H3 MATH MOCAEA0BATEb-
HBIX IIeJbIX YHCes. JanullleM ypaBHeHHe

(x -2 +(x - 1)+ 28 =(x+ 1)+ (x + 2)°.

ITocme ynpolneHms moaydnM x° — 12x=0. Kopru srtoro
ypaeHerus 0 m 12.

3azaya mMeeT OBa perneHuns. UckoMmpie yncaa —-2; —-1; 0; 1;
2wmm 10; 115 12; 13; 14.

661. OGo3paYNM UYepes x cpeAHee M3 TPEX IOCHEXOBATENb-
HEIX YéTHBIX aHces. Hmeem ypaBHeHue

(x - 2%+ x%=(x + 2)%.

Kopuu sroro ypasaenus x, = 0; x, = 8. 3HaunT, 3agaua uMe-
eT Apa pemeHuda: —2; 0; 2 nan 6; 8; 10.

663. O0ospaynM OHY U3 CTOPOH HNPAMOYTOJLHUKA 4Hepes
X CM, TOTAA AJIAHA CMeXXHOM ¢ Heil cTOPOHH pasHAa (14 — x) cM.
HNmeem ypaBHEHHE

x*+(14 - x)*=116.
Pemmus 370 ypaBHeHHe, IOJYINM ero KOpHHI: X, =4, x, =10,
Hrak, cTOpOHBE IPAMOYroJbEHKA paBHEI 4 1 10 cM.
664. OGozHauNM mMWPHHY paMKH uepes x cMm. Toraa Iino-
maAL, IaHATAA qaomrcap'romcou BMeCTe C paMKoOii, COCTABUT
(18 + 2x)(12 + 2x) cM’. ViMeem ypaBHEHUe

(18 + 2x)(12 + 2x) = 280.

Kopru sroro ypaBHeHnda X, =-16; x,=1. IlepBriii KOopeHs
He COOTBETCTBYET CMBICTY 38Ja4l, 3HAYHUT, [INPUHA DAMKH Pas-
Ha 1 cm.
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665. Ilycts x M — mupHHAa ﬁopmopa. Toraa naomans KAyM-
661 paBHa (4,5 -2x)(2,5 - 2x; , & mromajnk OGopropa
4,5-2,56 - (4,5 - 2x)(2,5 — 2x) m°. UMeeM ypaBHeHUE

4,5-2,5 - (4,5 - 2x)(2,5 - 2x) =3,25.

ITocie ympomernusa monydaem 4x° — 14x + 3,25=0.

Kopuu sroro ypasnenua x,=0,25; x,=3,25. Bropoii ko-
PeHb He COOTBETCTBYET CMBICIAY 3aja4M, TAK KaK yIBOeHHAdA
mupuaa Gopaopa AoMKHAE 6LITE MeHbIIe 2,5 e, Urak, mupu-
Ha 6opaiopa parHa 0,25 M.

666. IIpeATONOMHM, YTO HEKTO KYITHJ JOIIafb 3a X IHCTO-
xeu. Torga npu npoaaxe eé on morepsan (x — 24) nucroneii, 4To
cocTaBasger X % OT NepBOHAYANLHON CTOMMOCTH JIOINAAH, T. e,
x % or x. HMeeM ypaBHeHHe

x—24_m x? — 100x + 2400 =0,

Kopru ypapHeHua x, =40; x,=60.

3apaua umeet apa permmenus. Jlomazas crouna 40 muacroneit
uau 60 nucroneii,

667. O6osHaYMM IUHpHHY JHA AIIHKA Yepe3 X M, TOrJa AJIu-
Ha ZHA AIIMKa PaBHa 2X M, a IJIOWagb ZHA paBHa 2x° M°. CyM-
ma niomaneit 60KOBBIX CcTeHOK paBHa (2x-0,5+4x-0,5) M°,
Hmeem ypaBHeHUE

(x+2x)-2x°=1,08; 2x*-3x+1,08=0,

Pemune ypaBuenue, noanyuum x,=0,6, x,=0,9. Crenosa-
'l'e.:lllbélo, CTOPOHHI IPSIMOYIOAbHUKA paBHbl 0,6 1 1,2 M 1 0,9
H M

3azaya wuMeeT JABa perenus, O6néM smuUKa paBeH
0,6-1,2-0,5, 7. e. 0,36 »°, wx 0,9-1,8.0,5, 1. e. 0,81 M°.

668. HYC’I‘L xcM — nmpmla JINCTa KapToHa, Toraa 1,5x cm —
ATUHA STOTO THUCTA, O6%EM OTKPBITON KOPOOKM paBeH (x 16) x
x (1,6x — 16) - 8 (1°). imMeem ypaBHenue

(x —16)(1,5x - 16) - 8= 6080,

Pemus aT0 ypaBHeHue, NOAYYIHM X, = —%; x,=36. Orpn-
IATeJIbHEIM KOPEeHb HE COOTBETCTBYET CMBICHY 3agadd. Cnexo-
BaTeNbLHO, CTOPOHBI JIUCTA KAPTOHA PaBHH 36 n 54 cm,

669. IlycTs n — nepsoe u3 ABYX TIOCEAOBATENLHEIX HATY-
pansHBIX uuces. YpasHeHue uMeeT Buz (n+ 1)° — n=919,

IIpumeHnB GoOpMyay pasHOCTH KyGOB, IMOJIYIUM

n+1-n@i+2n+1+n’+n+n%)=919;
3n°+3n+1=919; 3n°+3n-918=0;: n’+n-306=0.

Kopuu ypasHenus n,=-18; n,=17. Ilepsnlii KOpeHDL He
VAOBJIETBOPAET YCIOBHIO 3agaun. Hckomule uucna 17 u 18.
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670. IlycTs n — mepBoe H3 ABYX oC/eJOBATeNbHDIX He4éT-
HBIX yucen. Fimeem ypasrenue (n + 2)° — n® = 866.
I[IpuMennm dopMyay pasHocTH KyOoB:

(n+2-n)(n*+4n+4+n®+2n + n*)=866;
2(8n*+6n+4)=866; 3n’+6n-429=0; n®+2n-143=0.

Pemus 370 ypapHeHMe, DOXYUYUM 72, =-13; n,=11. Orpuna-
TeJbHEIH KOPEeHb He YAOBJIeTBODAET YCJOBMIO 3afia4yl. 3HAYMT,
ucxomble uncaa 11 u 13.

673. Y6enumca cHayasa B TOM, UTO YpaBHeHHe NpH JjJroboMm
3HaYeHHH b UMeeT ABa KOpHA. BEHIUUCANM ero JUCKPHMHHAHT:

D=5b"+28-23.

3HaYEeHHE JUCKPHMAHAHTA NOJOKNTENBHO NPH JIIO00M 3Ha-
yeHUH b, ciegoBaTeNnsHO, ypaBHeHHe uMeeT ABA KOpHA. Ilo Teo-

. 2
peMe Buera npomnsBenenne KopHel paBHO —73, SHAYHUT, KOPHH
HMEIOT PasHBEIE 3HAKH,

674. Ilo TeopeMe BueTa nponseeseHue KOpHEil ypaBpHeHHA

at+1

paBHO 7 3HaYeHHe 3TN APoSH MOJOMUTENBHO NTPH NI0GoM

3HAYeHUH 4, T. €. KODHH HMeHT OAMHAKOBEIE 3HAKH. Hx CyMMa

paBHA —-;g-, CIeNOBATEABHO, 004 KOPHA OTPHUIIATEJILHEI.

K aToMy BBIBOAY MOXHO OpuiTH HHaue. [Ipn jobomM mo-
JOMUTEALHOM 3HAYEHUM X BCe cllaraeMbie B JIeBOHM YacTH OKa-
HYTCA NOJOKHTENRHBIMU. IloayuynTea HeBepHOE PABEHCTBO.

675. ITogcTasus sHauenue x = 1 B ypaBHeHne ax’ + bx +¢c =0,
IIOJIYIHM BEPHOE paBeHcTBo a + b + ¢ =0, caepoBaTeabHo, X =1 —
KOpEeHE JAHHOrO ypaBHeHHA. [INa HaAXOMKAEHAA BTOPOro KOPHA
BOCIIOJIb3yeMcA TeopeMmoil Buerta:

39, 260 5

x,=19,5; 6xx=— s x,= 15—,
2 ’ 2= ) 1*2 17 2= 17

678. Ofo3HaUNM KOpHM ypaBHeHUs 4x°+ bx — 27 =0 uepea
X, B X, KMeeM x, = —3x,. Torna nNponu3seAeHNe KOpHEH DPAaBHO

a) x,x, =

xz-(—3x2)=—-2-£-, oTcona xﬁ:%; x, =—%; x, =% nm x, =%;
9
X, =——
17 2
Ecan x2=—g, x1=%, TO —-g-+%=——%, T.€. b=-12;
ecau x2=g, xl=—%, TO %—%:—% T.e. b=12.

3anaua uMeer aABa pemeHuda: b=-12 nam b=12.
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679. l'Io yeaoBnio (x, — x,)° =81, rae x, 1 x; — KOPHH ypas-
HeHud x°+ px+90=0. Bripasum kBaapar pasHOCTH KOpHeM
yepes UX CYMMY H IIDOM3BEJICHUE:

(o, — %, =22 - 2x x, + x2 = (x, + x,)° - 4x,x,.
CrenoBaTenbto, (x, + x,)° — 4x,x, =81,
ITo Jeopeme Brera x,x, = 90; x, + x, = —p, anauur, p* - 360 =

=81; p’=441; p=-21 mmp-21
681. HYOTB X, U X; — KOpHH ypaBnenus 4x° + bx +c¢=0. Ilo

05+c= "2,

yeaoruo x, =0,5, a x, =c. ITo TeopemMe Buera : 4

05.c=%X.
4

5 Iga BTOPOr0 ypaBHeHHUA nonydaeM ¢ =0, Torza —%:0,5;

684. OSo3HaunM KOPHM JAHHOrO YPABHEHHNA Yepes X, H X,.

Ilo ycaoemio x? +x%=153. Ho x? t xi=(x, + x,)* - 2x,x, =
=15° - 2¢g. CaeposaTennHo, 225 ~ 2q = 153, orciona g = 36.

688. a) OGo3HAYUM KOPHM MCKOMOTrO ypABHEHM: uepes 3x,
H 3x,.

33X, +3x:=3(x,+x,)=8+(—p)=-3p; 3x;-3x,=9x,x,=9q.

I s cocTarneHNA HCKOMOTO YPABHeHUs BOCIIONB3YEMCS TR0-
peMoit, o6paTHOii Teopeme Buera. HoBoe ypaBHeHMe HMeeT BHJ
2’ +3px+9qg=0;

6) Tak KaK x,+x,=-p, TO (X, +2) + (x,+ 2)=-—p + 4.

Tak KaK X;X,=¢, TO (x; + 2)(x,+ 2)=x,x,+ 2(x, + x,)+4 =
=q—2p+4.

Hogoe ypaBHeHHe HMeeT BHJ X+(p-Hx+q-2p+4=0,

689. Ilyers x," 1 x, — KOpHH MCKOMOTO ypasHeHus. Toraa

x, x x2 4 x2 2 _ P S
x1+x2 1+——2~= 1 2___P 2q,ax1-x2 - 72 .
Hogoe ypaBHEeHHEe HMeeT BHJ
s p'-2q

X -

x+1=0 mm gx* - (p* - 2¢)x+¢=0.

YkasaHua K ynpaxHeHuam U3 paGoueit Terpanmn

INyurr 19

10. B karxaoM M3 3aJaHHHA OpPEACTABJIECHO YPaBHEHHEe ¢ Na-
pamerpom.

a)y - b°+4b-4=0;

yY=bt-4b+4; i =(b-2)% y,=0-2; y,=2-b;
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2c 1 1

6) c? 373”9 =y’ =0;

9¢2 —6c+1—y*=0; y*=9¢*— 6c+1; y* =(3c - 1)
yr1=3c—-1; y,=1-3e¢.

11. a) VpaBHerme 18x% + (a® — 81)x — 2 0 apasneTca HemonN-
HEIM KBAJAPATHLIM YDaBHEHHUEM, eCJH a’ —81=0, T.e. ecan
a=-9uma=9;

6) ypasaeHue (a + 2)x* — 14x + a®* — 4 =0 apaserca Heno-
HBIM KBAADATHHIM ypaBHEHHeM, eclix a° —4=0 u npu sToM
a+2#0, r.e. mpu a=2.

12, IIycTh OMMH U3 KATETOB NPAMOYTOJEHOTO TPEYTOJBHAKA
paBeH X CM, TOFAA APYroil Karer paBeH 5x CM, A FMIIOTEHY3a

paBna +/x° + 25x® cm. Ilnomaar xKBajpaTa, IMOCTPOEHHOrO Ha
runoreHyse, papaa 26x’ cu®, imeeM ypaBHeHHe

26x°=52.5x; x*-10x=0; x(x-10)=0; x,=0; x,=10.

Iepsni#t KOpeHbL He COOTBETCTBYET CMEBICHY 3afaun. Ciaezo-
BATEJLHO, KATETH TpeyroJbHuKa pasau 10 u 50 oM.

13. B) (2c — 5)%+(2c+ 52 +{c - 2)(c + 2)=c%;

4¢° -~ 20c+25+4c?+20c+ 25+ c* —4=¢%

8c2+46=0.

JlanHoe ypaBHeHHEe He MMeeT KOPHei.

14. B nckomomM aBysHauHoM unuciae 10g +b B COOTBETCTBUH

¢ yeaoeueM samaud a =0, a =2b, caepoBaTenbHO, 3HaueHue b
TAKME OTJAMYHO oT Hyada. MMeeM ypaBHeHne

(10a + b)* =294 (a + b).
Tax rar a=2b, To
(215)°=294-3b; b*—2b=0; b(b-2)=0;
by=0; b,=2,

IlepBrIii KOpeHE He COOTBETCTBYET CMEICJY 3a4a41n, SHAYNAT,
NCKOMOe YUCIO paBHO 10-4+ 2, 1. e. paBHO 42.

INyuxT 20

12. B sTHX 3afaHUAX HepeMeHHLIe @ U m ABJAIOTCA Napa-
MeTpaMH.

a){x—ay-2x+4a=2x+12;

x*-2ax+a®-4x+4a-12=0;

-~ 2x(a+2)+a*+4a-12=0.

IIpumennM GopMyay KOpHeil KBapPaTHOTO YPaBHEHHA ¢
YETHREIM BTODBEIM KOoa(OdPHUIHEHTOM:

D, =(a+2)°-(a®+4a-12)=16;
x,=a—-2; x,=a+6.
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14. a) (Bm —1)(m + 1) + @m - 1) =54 3m—m2.
5 3 2
YMHOKNM ofe uacTH ypaBHeHuA Ha 30:

6(3m 1)(m+1)+10(2m 1=150+15(3m - m),
18m*+12m — 6 + 40m® — 40m + 10 — 150 — 45m + 15m®=0;
T8m? - 78m ~146=0; m*-m-2=0;
D=1+8=9; m=-1; m,=2.

IMynxkT 21

5. IIycTs X — nepBoe B3 ABYX IOCTEAOBATENBbHEIX YETHBIX
qpces, TOTZa cjeAyiolnee YETHOE YNCI0 paBHO (x + 2). Hmeem
ypaBHeHne

(x+ 2)% — x* = 296.

KopHun sToro ypapHeHHA X, = -8 u X, = 6. 3agaya uMeeT ABa
pemennsa. Mckomnie yncaa -8, —6 uau 6, 8.

7. Ilycrs aABy3Haunoe umciao umeer sug 10a + b. HasecrHo,
yro a = b + 2, Hmeem ypasHernue (10a + b)(10b + a) = 1008,

IToacraBuM BMecTO a cyMMy b + 2:

(115 + 20)(115+2)=1008; b*+2b-8=0;
D1=1+8=9; b1=_4; b2=2-
OrpunaTenbHEU KOPEHL HE COOTBETCTBYET CMbBICITY 38JAYH.
3HauuT, nckoMoe uncao pasao 10 (2 + 2) + 2, 1. e. paBno 42,

10. Tar KaK 3a 2 ¢ Teno nogHsanock HA 50 M, TO B3 ypaBHe-
HHA h = vyt — 52° MOxKHO HalTH HAYANLHYIO CKOPOCTD Uy:

50 =20, — 5 - 4; v, = 35.
HmeeM ypaBHEHHE
35t —5t°=60; 2 —Tt+12=0; D=49-48=1; ¢,=3; t,=4.

Sapaya umeer gea pemeHus. Teno oka)keTcs Ha BLICOTE
60 M gEAaKABL nepBHIM pas uepes 3 ¢ (B0 BpeMA IOABEMA) H
BTOpOii pas uepes 4 ¢ (RO BpeMa HmajgeHHnA).

11. IIycTe B 4aHEOM MHOTOYTOJBHHUKE 72 CTOPOH. Yncno cro-
POH HOBOT'O MHOT'OYTOJILHHKA PABHO 31, a YHCJIO0 eT0 JUaroHasei
3n@n-3) n(n-3) -126

2 2 )

ITocae ynpoineHUA [MONYYHM ypaBHeHMe
4n’-3n-126=0.

pPaBHO —3%_—?2 HmMeem ypaBHEeHHE

KopHN RaHHOrO ypaBHCHHA N, = ——2%; n,= 6. IlepBulil KO-

PeHE He COOTBETCTBYET CMEICAY 384a4u. 3HAYHUT, YUCIO CTOPOH
MHEOrOYTOJRHEKA PaBHO 6,
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MDyaxTr 22

11. a) OguH U3 KOpHeil faHHOrC ypaBHEHHA PABeH HYJIO,
eciu 9m? - 4=0, 1. e. ecan m=—g HIH m=§;

6) KOPHH SABJIAIOTCA NIPOTHEONOJOMHBIMI YHCIAMH, T. €. UX
CcyMMa paBHA HYJIIO, eclJH m = 3;

B) KOPHH ABJAKTCH B3aMMHC OOpDATHBIMU UHCJIaMH, T, €. HX
IpON3BEACHNE PABHO 1, ecam m =2,

X
12. IIo ycaoBrio —: =-4, rge X, H X; — KOPHH XaHHOTO
X3

- 98
ypaBuenusn. Ilpousarenenue KopHeil x,x, pasHO — » C/exoBa-

TennHO, —4x2 =—49. IToxyuaeM ABa SHAYEHNs KOPHA: X, = —%,
=1

e 21

Ecax x, =_%, T0 x, =(—4) _§|=14, a %, +x,=2. Ho

_p.21

X, +x,= —-g—, clenoBaATeNRHO, b= 5= ~-21;
eCIN X, = %-, To X, =-14, a b=21.

Hrax, xosdpuuument b nMeeT apa sHadeHusa: —21 u 21.
14. a) Oﬁosnatmm KODHH HOBOTO YPABHEHHSA Uepes x, u
x; . AMeem x,"=5x,, x; = 5x,. Torga

2+ x; =5x,+ 5x,=5(x,+ x,)=-5p;
X, - xy =Dx, - Bxg=2bx,x:=20q.

Horoe ypaBHeHMe HMeeT BUJA X + bpx + 25¢ = 0;
6) ecnE x, =x,—3, x5 =x,— 3, TO

X, +x, =x,+x,—6=-p-6=—(p+6);
x ) x =(x, - 3)x,—3)=x,%,-8(x, +x,) +9=g +3p+ 9.

Hosoe ypaBHeHHe uMeeT BuA x° +(p+6)x+g+3p+9=0.
15. 6) (x, — X, =(x, + x,)° — 42,x,=81 + 60 =141;
B) 23 4 x5 =(x, + 2,0 (xF —x.x, + xD) =

=(x, + X,)(x, + x,)° - 3x1x2] =(-9)- (81 +45)=-1134;

x, x, XX, —15 '

X ¥y _xp+ay _ 1134 _
A -+ —5= = -5,04 (MBI BOCIIOJB3OBAIHCH
) x x (xx,)? 225 (

8HAYECHUEM CYMMHE Ky00B KODHel, Hali/IcHHEIM B IIYHKTE 4B»).
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§ 9. ApoGHBIe panHonaJbHbIe YPABHEHHA

Homep nyurTa Hazpanue nyHeTa Yucno yporos
25 Peumrerne apofanix
PALHOHAJIBHEIX YPABHCHMIL 4 (6)
26 PeimeHue 3a1a4 ¢ MIOMOIBIO
PAOHOHAJBHEIX YpaBHeHH 5 (6)
Konrpoabuaa pabora N 6 1

CopepxaHue maTtepuana

B namnom maparpade BBOANTCA IOHATHE PAIMOHAJILHOIO
YPABHEHHNA, PACCMATPHUBAIOTCA YACTHble BHABLI PAIlHOHAJIBLHBIX
YpPaBHEHH# — neJjible YPABHEHHA M APOOHEIE PANHOHAIBHLIE
ypaBHenud. COOTBETCTBYWIUINE OOPEAeNeHAS ONUPAIOTCH Ha
YiKe H3IBeCTHRIe YUYAIMCH HNOHATHA — PAOHWOHAJNBHOIQ BBIDA-
*KeHHA H ero 9acTHBIX BHAOB: LIEJIOTO U ApOGHOTO BHIPAMKEHMIH,
ConmocTaBaAKTCA AJTOPUTMLL PEllIeHHA LEJIOT0 YPABHEHHNA, CO-
AepXKaiero pofu ¢ YHCHOBRIMHA 3HAMEHATEJIAMM, M ApoGHOro
PAIMOHAIBLHOTO YPABHEHHS, NMOAYEPKHUBACTCA HMX AHAKOIHY-
HOCTE. IIpuBOAUTCA QOPMYNANPOBKA ANTOPHTMA PellleRnA Apos-
HOTO pannoHANbHOTO ypapHeHMsa. [Ipoaomxaerca dopmupoBa-
HAE€ YMEHHS Y4YalluXCcs NPHMEHATh YPABHEHHUA JJA pelleHUsA
TEKCTOBEIX 3a4a4. YUalljHecsa 3HAKOMATCS ¢ pellleHHeM 3a1ad C
TMOMOIILI0 APOOHLIX PAIHOHAJEHLIX YDABHEeHNHH.

OcHoeHan uens

OcHoBHAA LeJb U3YyUeHH:A MaTepHuasia HaHHOTO maparpada
COCTOHT B TOM, 4TO0HI chOPMUDOBATE YMEeHHE YYAIIIMXCS PEIIaTh
ApODHEIe panHOHAILHEIE YDABHEHN A, CBOAANNECHA K JNHEHHKIM
NN KBAAPATHRIM YPABHEHUAM, ¢ TIOCEYIONIHM MCKIIOUeHUeM
JUIIHAX KOPHel, ecJiM OHK MOABIAIOTCSH, & TAKIKE UCTIOTL30BATE
Apo6Hble paHOHANBHEIE YPABHEHHA ANA pellleHUs TeKCTOBBIX
sagad.

XapaKkTepucTuKka OCHOBHLIX BUAOB AEATEONILHOCTN
a XCH

B xoe U3yYeHHA JaHHOTO naparpada GopMHpPYeTcA yMeHHe
YYaIXCA pemaTek ApOoOHEIE PAIlMOHANLHBIE YPABHEeHHUSA, BhI-
MOJIHAA COOTBETCTBYIOILYIO IOCAEJ0BATENLHOCTEL AelicTBHiA:

1) BaxoAnTL O0MKHH 3HaMeHaTesb Apoleld, BXOJAIIUX B
ypaBHeHHE;
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2) yMHOXaTs 0Ge YaCTH ypaBHeHN Ha obIui sHaMeHaTe b
Apobeii;

3) pelIaTe NOJNYYHBIIEECS LEJIOe YpaBHeHUe;

4) ACKJAKYATE H3 HAAJAeHHLIX KOpDHEill Te, KOTOPBIE B HC-
gonnom VPaBHEHNH o0pamaioT B HyJab 06U 3HAMEeHATENb APO-

eii.

VYaamnmecs BRIMOJHAIOT, B YACTHOCTH, 3alaHNA, B KOTOPHIX
ApoOHBIe PALIMOHANBHEIC YPABHEHHMSA PeINalOTCH rpaduuecKHM
MeToAOM, OHM PEemIAIT ¢ TMOMOINBI0 APOGHBIX PAIMOHANLHBIX
YPaBHeHHUH KOCTATOYHO CJIOMHBIE TEKCTOBBLIE 3afa4M, B YHCJIO
KOTOPBIX BXOAAT 3aRAYH Ha JBHIKEHME, COBMECTHYH paboTy,
CMeCH H CIIJIABbI.

MeToan4ecknin KOMMEHRTAPWIA

IIpu uayueHnu gagHOro naparpada yuammnaeca AeJaI0T BasK-
Hbl€ IIATH B OBJANEHHAN OIPHEMAMI DEIeHAA YPABHEHUH ¢ OgHOM
nepeMeHHoMH. Panee OHU 3aHAMAINCE TOJLKO PELITEHIEM MEABIX
ypaBHeHHI1, Tellepb HM OPEACTOMT OBJAATETH IPUEMOM PellleHH A
YpABHEHUN HOBOrO BHJ4 — APOOHBIX PAaNHOHAJLHBEIX YpaBHe-
Huii, B apTopckux npumMepax 1 ¥ 2 oyHKTA 25 COMOCTABAAIOTCA
PEIEeHHA OEA0T0 YPABHEHUS, COAEPIKAILEro ApolH ¢ YHCIOBEIMHU
3HAMEHATEAAMHA, U ZPo0HOr0 PAlMCHAJBHOIO YPABHEHHHA, CO-
Aepxamero apodn ¢ OYKBEeHHEIMH 3HAMEHATENAMU, ¥ UaIACCH
yDe:kaaloTCsA, YTO MIPHAEM pellleHHA YpaBHeHHIH, COoAepiralmHx
Apo6H ¢ YUCAOBLIMH 3HAMEHATeIAMH, HeJb3A aABTOMATHYECKH
IIEePEeHOCHTh HA YPABHEHHA, B KOTOpPhIe BXOXAT Apobu ¢ OyxBeH-
HEIMH 3HaMEHaTeJAMH. BayxHOo, UTOOBl OHH YCBOHMJIH YETKO
chopMYJSHPOBAHHBIHA B yue0HHKe aNTOPHTM pelleHnsa ApoOHRIX
PamMOHAJNLHHX YPABHEHHI ¢ OAHON IepeMeHHOH H cileaoBaJIH
€My [IpH BLINOJHeHHH Yupa:xkaermii 600—609. Heobxogumo or-
METHTE, YTO BEINIOJHEHHE BTHX YIPAKHEeHHH MOKET BHIZBATh
BATPYAHEHUA ¥ HEKOTOPHIX YUAIllHXCH, TAK Kak Tpebyer ymenna
6eaomn0YHO BHOOJHATE Npeo0pa3oBaHHA APOOHBIX palmo-
HAaABHBIX BhIpaXkeHuil. TAKHM yaaliiuMca MOMKHO NPEATIOKHATE
BBLIDOJAHHUTE 3axanua 690, 693, 695 us uucaa AOTOHATEIEHBIX
zaganmii x § 9.

CrnenuajlnHOe BHUMAHHAE CJEAYVET YACAATE YIPAKHEHHUIO
610, npexgHasHaueHHOMY s paborel B napax. Ilocae oxomn-
YaHuA paGoTHI MAP PEKOMEHAYETCHA KOJJIEKTHBHO [POBEDUTH,
KaxHe NpeoOpasoBaHUA M B KAKOH NIOCHAENOBATENBHOCTH BhI-
NOJHAAN yualuiurecsa. IlomesHo coenHaJrHO OCTAHOBHTHECHA HA
3amaruax 611 u 612, HINOCTPHPYIOIHX IPHMeHeHne Tpadu-
YeCcKOr'0o MeToja IPH pPEIeHHH HEeCJIOMHHX ApPoOHBIX pamuo-
HAJBHBIX YpABHeHUNIT,

IIpu usydeHnn nyHxTa 26 ¢« PellleHne 3axa4 ¢ NOMOIILIO Pa-
LHOHANBHEIX YPaBHeHHIi» ydallluecH NOZHHMAIOTCA HA HOBYIO

87



CTYNEeHL B ORNAACHHN YMeHHeM NPUMEHATE ANINTADAT YPABHeHHIA
AJis pellleHNs TEeKCTOBEIX 3aJad. YCJIOKHAITCA Kak abyan
3anad, TAK U YPABHEHH, COCTABJAAEeMble 10 YCAOBUAM 3a7ad.

Ha nepBoM M3 ypOKOB, BEIAE/NEeHHEIX IIA H3yUYeHMEe NYHKTA
26, MOXXHO 0BHAKOMHUTDL YUAIIMXCA ¢ IPHBEASHHOI B yueSHHKe
sagavel 1. Ora sajaua MHTepecHA He TONBKO cBoelt (abynoii,
HO B T€M, YTO OJHH E3 KODHEH YpaBHEHHA, COCTABJIEHHOIO IO
€é YCJIOBHIO, He COOTBETCTBYET CMBICHY 3amxa4ymn. Ha sroM u mo-
CAeAVIOINUX YPOKAX MOMKHO HPEAT0KHATE YUANTMMCA ANA KIace-
HOH n pomaimneidt paGorer Hekorophele us 3agau 617—629. Hu-
Tepec y Y4alIuxcsa O6LIYHO BHIZLIBAIOT 3aJaYH HA ABHJKEeHHe, a
TAK)Xe CTapMHHAA 3afava 625. Ha TperseM ypoke, OTBOAHMOM
Ha pellleHHe TeKCTOBBIX 38184 ¢ MOMOIILIO PAIIHOHAJIBHBIX YPAaB-
HeHHil, peKOMeHAyeTCa O3HAKOMHUTL YUAIMXCA C aBTOPCKOMH
sajgaueil 2, npueeAéHHON B yue0HpKe, H OpeJJIOXKHTL HM pe-
uTE 3aaaun 630, 631. YuamumMmca npeaocTaBaAsSeTCsa BOSMOXK-
HOCTB eIlé pas y0eJHThCA B IPAKTUYECKOH 3HAYNMOCTH YMEHMI,
npruobpeTaeMblx UMH Ha ypokax anre0pei. [Ipu manmumm Bpe-
MeHH MOYKHO [pefJ0XHUTh HM PeIllHThL OIHY U3 3axau 717, 718,
BRKJIIOUEHHBIX B YNCJO AOMNOJHHUTEILHLEIX 38JAaHUil K riaasBe.

3aMeTHM, 4YTO YCJOXXHEHHbIe 3agaHHs 634 u 635 MoxxHo
WCNOJIB30BATD AJIS MHAWBUAVAIBLAEOHN paBoTe ¢ XOPOILIO yCIIeBa-
IOIUMH YUAI[HIMHCHA.

YKa3aHusa K OCHOBHbIM ynpaxXHeHuam yuebnuka

603. B) O6mmi1 sHamMeHaTear apobeit pasen 9y — 1. Ymuo-
JKHB 00e JACTH YpaBHeHus Ha o0muii 3HaMeHATeaAb, IOJYIRM

4-4(8y-1)=-5(3y+1); Sy+13=0; y=—4%;

A) B 9TOM 38J8HWAH YYAIINECHA BOEPBbIe BCTPE4aloTCA CO Cay-
yaeM, KOIAa HAWASHHBIA KOPeHb He ABAACTCA KOPHEM KAaHHOTO
ypaBHEHUd,

3 4 5-x
-4+ ——= 3 3(x-1)+4x=5-x; Tx-3=56-x; x=1.
2 T x-1 -z (x-1)+4x ’
3HaueHHe x = 1 He ABAAETCA KOPHEM NCXOAHOTO YPABHEHHUA,
TAK KAaK OpM x=1 obpamaerca B HYJb 3HAMEHATEeNb APOOH
x% — x. YpaBHeHHne KopHeil He MMeeT.
606. B) 3aganne CBOANTCH K PEIIEeHHI0O YPABHEHNA:
y+1, 10 _y+1 10,
y-5 y+5 y-5 y+5
¥+ 1)y +5)+10(y—5)=10(y + 1);
y¥+6y-55=0; D,=9+55=64; y,=-11; y,=5.
3uaueHue i = D He ABAAETCA KOPHEM MCXOXHOTO YPaBHeHH,

TaK KaK IpH y = 5 ofpalaerca B HyJIb 3HAMeHAaTeb Apobu y — 5.
Htak, ypapHeHHle HMeeT eqUHCTBEHHLIA KOpeHb y=-11.
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18 1 6
609. =) 4x +4x+1 2¢2 _x 4x® -1
18 1 _ 6 .
2x+1° x2x-1) 2x-1@2x+1)
18x(2x — 1) - 2x + 1)’ =6x(2x + 1);
36x®—18x - 4x* —4x - 1=12x%+6x;

20x®-28x-1=0;
D, =196 + 20 = 216; x,=#; xF#.

.
»

610. (qza pabomut 6 napax.) 3peck OYeHb BAXKHO IIPABMIb-
HO ONpeJeJUTh NOPAACK AeHCTBHI Ipyn npeobfpazoBaHHUM JIEBOMH
YACTH YPaBHEHH.

a) IlpeoGpasyeM JEBYic 4acTh YpaBHEHHA:

1 1 11-2x%
1+3+_1_'1+3+ 5— x? _1+3(11——2x2)+(5—x2)_
241 11- 247
5—x°
_ 38727 +11-2x% _ 49-95°
38 - 7a? BTN

HNMeem ypaBHEeHHe

M 3l. 94.49-24.9x°=31-38-31-Tx%
38 — Tx? 24

1176 - 216x%=1178 - 217x%; x*=2; x, = -2} x, =2;

0) npeofpazyeM JeBYIO YaCTh YPAaBHEeHUA!
11-x*  21-2x*

1 1
1- =1— =1-— = R
2 2
2++ g, 10— 4 32-3x° 32-3x
1+ 11— x2
10 - £*

WU meeMm ypaBHeHUE

21 — 2x° 3 — =
32 3.7 105 - 10x*=96 — 9x%; x°=9; x,=-3; x,=

612. Fcnu a=0u b#0, 1. e. npaAman y=ax + b napannens-
Ha OCH ¥, TO BAHHOC YDABHEHHME MMeeT eAHHCTBeHHBIH KOPeHb
(puc. 7, a), ecax a=0 u =0, TO ypaBHeHHe KODHEl He HMeeT
(B aTOM cayuae NpAMAaA COBIIAJAET ¢ OChIO X).

IIpu a > 0 u n0GoM 3HaueHHM & YypaBHeHHe MMeeT JBA KOp-
HA pasHBIX 3HAKOB (IpAMasA mepecexkaeT obe BeTBH rumepbosibl

y= %, IPHYEM KaxKAYIO TOJABKO B OAHOH TOYKe, PHC. 7, 0).

IIpn a <0 ypaBHeHHe MOXKET He MMeTE KOpHel (puc. 7, 8),
MMeThb OJHUH IOJOXHUTEJIBHBIN HJIH OAWH OTPHIATEIbHEI KOPEeHD
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(puc. 7, 2), ABA DOJOXKHUTEJbHBLIX MJIH AEBA OTPALATENBHEX KOP-
Hda (puc. 7, 9).

619. ITycTh CKOpPOCTH MEPBOrO ABIKHHUKA PABHA X KM /4, TO-
rza CKOpOCTb BTOPOro JBIXXHHKA paBHa (X + 2) kMm/4. HMeem

ypaBHeHUe 20__20 _1
*xr x+2 3

Pemus aTo ypaBHeHHE, NOAYUUM X, = -12; x, = 10. Orpana-
TEJLHBIN KOpEeHb He COOTBEeTCTBYeT CMBICHY 3aiadd. 3HAYHT,
CKOPOCTH NBEIXHHUKOB paBHBE 10 u 12 KM/,

622. IIpuMeM 3a X II ¢ r'a YPOKaHHOCTE NINEHUIEI B TPOIIIOM
roAy, TOTAa B 8TOM TOAY YPOMKAaNHOCTS cocTaBuia (x + 2) 1, ¢ ra.

192 192 =0,4.
x+2

Kopnu sroro ypasHenua x, =—-32; x, = 30. Ilepsriil KOpeHDB
HE& COOTBETCTBYET CMBICAY 3ajaun. CnenoBaTesbHO, ypoxai-
HoCTEL OuLaa 30 O ¢ ra.

624. IIycTe npeAnpHHHMAaTE b NPUOGPEN X akIUi, ToTHAA
yepea rof oH Mor 6el mpuobpectu Jumsb (x — 20) aknuii, Hmeem
ypaBHEHHe

HNmeem ypaBreHNE —

110000 _ 110000 _ .
x—20 x

IMocne npeofpasoBaHUA MoAydaeM ypasHeHme x° — 20x —
- 44 000=90. Ilongo)XHUTeABHBI KOPEeHB 3TOrC VDABHEHUA!
x =220, Hrak, npegnprapmareas nprodpéa 220 armuii.
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625. IIpeanonoKuM, UTo 06eaI0 X YeJ0BeK, TOTAA KaKAEIH

AoeH ObLI YILIATHTH 175 HUAANHroB. UMeeM ypaBHeHUe
X

175 _ 175 _q4q9
x—2 x

PemnB ypaBHeHHe, HDOJYYHM €ro KOPHH X, =-9; X,=1T.
CMbicay 3afadH COOTBETCTBYET TOJIbKO MOJOMKUTEJIbHBIH KO-
peHb. 3HAYHT, obegano 7 yYesoBeK.

627. I1ycTh CKOPOCTH JOAKH IIPH ABUMKEHHUU [0 03€PY PABHA

x kM/4. HMeeM ypaBHeHHe lel __& _ 1.

x—-2
KopHH 3TOre ypaBHeHHHR X, =5; X,=6. BaxxHo 00paTHTB
BHUMAHHE YUYaIHUXCA HA TO, YTO 00a KOPHA COOTBETCTBYIOT
CMEICJIY 33J4a4H. 3aauya MMeeT ABa PEIIEHHA: CKOPOCTH JIOAKH
IIpH ABHKEHHHN IO 03epy paBHa 5 KM/9 muH 6 KM/d.
630. IlycTe X r — nepBoHaYaAJbHAA Macca pacTBopa. Toraa
30

KOHILUEHTPAIIHA PACTBOPA paBHa . Ilocne pobaBnenusa 100 r
X
BOADBI MACcCa PacTBopa craja pasHa (¥ + 100) r, a KoOHIXeHTpanUA

cTasa i)anﬂa p 3{1) 00" KoHIenTpalind pacTBOPa IIOHU3KUNACE Ha
0 30__30 _go01
1%, 1. e. 52 0,01. HMeem ypaBHeHHE ~ 71100 0,01.

TTocie mpeoGpasoBaHUil mosyuaeM ypaBHenHe x° + 100x —
— 300000 =0. Kopuu storo ypaBHeHUsa x,=-600; x,=500.
CMBICTY 38J]Ja494 COOTBETCTBYET TOJIBKO BTOPOM KOpeHb. 3HAUUT,
MACCA PACTBOPA COCTaBMAsIA nepsoHavansuo 500 r.

631. IlycTe B cunase 661510 X T cepefpa, TOTAa CoAepHaHHE

30JI0TA B ODEePBOHAYAJLHOM CILJABEe OBLLIO 3 042::’ a B HOBOM —
T Copepaxanune 3o50Ta yBennaniock Ha 20 %, 1. e. Ha 0,2,
90 40
_ = 20
HmMeeM ypaBHeHHE 012 3047 Q,

IIpecOpasyem 9TO YpaBHEHHE:
x*-120x+3600=0; (x-60)°=0; x=60.

Hrar, B conase 6uLn0 60 r cepebpa.

633. [IycTe MEpBOMY ABTOMATY AJISA U3TOTOBJASHNA AAHHOIO
KOJIMYECTBA JeTaNeid TpebyeTcd x 4, TOrga BTOPOMY ABTOMATY
Tpebyvercda (x — 2) 4. lIBa aBTroMara pabotasn BMmecTe 2 u 55 MuH,

YTO COCTABJIALT 2{—-21~ 4, [Ipon3BOAUTEILHOCTE IIPH COBMECTHO
pafore ZBYX aBTOMATOB paBHa 1 : 2% » T. €. 313-2- .
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Hmeem ypaBHEHHE

11
x T x_2

t‘.oll-l
o ba

KopHn aToro ypaBHeHHS X, = %; x,=T. IlepBLIii KOpPEeHDb He

COOTBETCTBYET CMBICIIY 39444, TAK KAK OH MeHblle 2. 3HaunT,
OePBLIH ABTOMAT MOXKET H3ITOTOBHTE JAaHHOE KOJHYECTBO AETA-
Jeit za 7 4.

635. Ilyerh x KM/4 — CKOPOCTHL MOTOIMKJIHMCTA HA IepBOMH
TOJIOBHHE NYTH, TOTAA HA BTOPOH MOJNOBKHHE TYTH OHa OBlaa pas-
Ha {x — 20) kM/u. OB03HAYNM NONMOBHHY npoiifleHHOrO NyTH de-

pe3 8. Ha IIEPBYO IIOJOBHHY IIYTH MOTOIHKJHCT 3aTPATHJI s q,
: X
3

a4 Ha BTO 0 —
py %+ 20

qy, IMeeM ypaBHeHHe

ﬁ =387,5.
xr x-20
ITocne yopomeHnuit monyuaem
2x* - 115x+750=0; x,=17,5; x,=50.

IlepBHiil kOoperb MeHbIIe 20, MOTOMY OH HE COOTBETCTBYET
CMBICJY 3afauyM. 3HAYAT, NEPBOHAUYAJLHAA CKOPOCTb MOTOIIH-
Kaucra Opina pasHa 50 KM /4.

3aMeTHUM, UTO IIpHU PelIeHHH 3TOH 38144y MOKHO GBELIO BOC-

IONB30BATHCSA HOPMYIol cpeHEr0 FraDMOHRYECKOTO ABYX BEJIN-
quH X H X — 2.

YKaszaHua K JONONHUTONbHBIM YNPaXXHEeHUAM
y4yebHmka

5 3 20 |

690. ¢) x—-2 x+2 x*-4"

5x+10-3x+6=20; 2x=4; x=2.

Suavenpne x = 2 He ABNASTCA KOPHEM HCXOAHOTO YPABHCHHUS,
TaK KaKk IIpy x =2 3HaMeHATeNb IlepBoil Apobn ofpamaerca B
HynbL. YpaBHeHHe KOpHeil He uMeerT.

691. CreayeT HANIOMHUTE YYAIAMCA, YTO rpadHK GyHKIUN
IIepeceKaeT 0Ch X B TOYKAX, OPAUHATHL KOTOPbIX PABHEI HYJIIO,
T.e.y=0.

a) 3Hauenne OGYHEKODHH Y= 2x -5

x+3

2x—-5=0, a x +3+0. 3naunT, rpadpnuk 9TOi GYHKUHN Iepe-
CEeKaeT oC¢h x B ToukKe (2,5; 0);

paBHO HYJK, eCcin
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x%-5x+6

—3 IpH X # 2 MOKHO COKPATHTE:

B) gpoOb

x3-5x+6=(x-3)(x-2)=x_3
x—2 x-2 :

T'paduroM 210l QyHKIHN ABASETCA IPAMAA Y =X — 3 C «BhHI-
KOJIOTOM» TOuKoO#, abcumcca xoropoii paBHa 2. Iror rpadux
repecekaeT och X B To4Ke (3; 0);

-T2 +12x _ x(x—38)(x—4) _

) = =

x—-3 x-3
¢urom QPyHKROHU y=x(x —4) npr x#3 aABiadAercHa mnapaboaa
Yy =x® — 4x ¢ «BBIKOJIOTOM» TOUKOM, abcmucca KOTOpol paBHa 3.
Jrot rpaduK nepeceraeT ockb x B Toukax (0; 0) u (4: 0).
693. a) daa Toro 4robbl HaiiTm KOOPAHHATH TOUYEK rlepe-

x(x—4) npu x=3. I'pa-

cedeHHA rpaduxos GyHrmui y=2x+3 1 y= ;-34—5, penIuM
ypasHeHue 2x + 3= % :

2¢%°+38x-10x~-15=34; x,=-3,5; x,=T,

Ipadukn nepecekaioreda B roukax (—3,5; ~4) u (7; 17).
694. a) Ins Toro uTofer pemIuTh rpadbuyUecKnr 310 ypaBHe-
HHe, cIeAyeT HAlTH abCIHCechH TO4YeK NepecedeHHdA rpaduka

GYHKOUN Y = % u npamoit y=1,6x — 2 (puc. 8, a);

6) ang Toro YToGHl penTHTh rpadUIECKH 9TO ypaBHEeHME, CJie-
AyeT HaWTH abcuHcchl Todyek nepecedennda rpaduka QPyHK-

ouy Yy = ii—l H napaboisl y=x2. ¥papHeHUe UMeeT ABA KODHA
(puc. 8, 6).

6) vi

-20+12 *

Puc. 8
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695. a) Ilocsie yMHOKEeHUA oﬁeﬁx yacTeil ypaBHeHHA HA IPO-
H3BeACHHE (x\fé + JE)(ng - \/ﬁ) MOJY9HM
(23 + V2§ + (x3 —V2)* =10x;

6x°+4=10x; 3x*-5x+2=0; x1=§; xy=1.

Ox +12 1 1
696. - = :
A) x*-64 x*+4x+16 x-4
Ox+12—(x—4)=x*+4x+16; x* —4x=0; x,=0; x,=4.
3HaueHHEe X =4 He ABJACTCA KOpHEM NaHHOTO ypaBHEHUA,

TaK Kaxk opu x = 4 o6paniaeTca B HyJIb 3HAMeHaTeJIb Apobu, an-
HOe YpaBHeHHe HMeeT eXMHCTBeHHuI KopeHb X =0;

%) 32 1 __1
2 -2x_x+2 (x-1x-2) x+1’
32 1 1

- Dx+Dx-2)  x-Dx-2) z+1
82+x+1=x"-8x+2; x1=2—\/£; x2=2+\f3_5.
697. 6) 3agaua cBOANTCA K PellleHHIO YPABHEHNS
2 6 __2 .6, 2 6 _ _y+3 .
y-3 y+3 y-3 y+8 ¥—-3 p+3 3(y-3)
6(y+3)+18(y - 3)=(y +3)%
y*-18y+45=0; y,=38; py,=15.

IIpu sHavenun y =3 3HaMeHaTenb Nepsoii Apobu obpalma-
€TCA B HYJIb, CJIeAOBaTENbHO, i} = 3 He ABJIAeTCA KODHeM AaHHO-
ro ypapHeHHA. Y paBHeHHe NIMeeT eJHHCTBeHHHI KopeHb i = 15.

698, O603HaYHM uepe3d x KM/4Y CKOPOCTh NOE3Ja HA MePBOM

y4acTKe, AJTUHA KOTOPOro paBHa ?, T, e. 150 xm. Toraa cxo-

PoCTDb IIoe34a HAa BTOPOM yuacTKe paBHa (x + 15) kM/49, a gnuHA
asroro ydacTra pasua 600 — 150, 1. e. 450 kM. limeem ypaBHEHHE

Eg-‘__@_'_ 450 =600, 450 450 =§,
2 x+15 x  x x+15 27

450 - 30=3x(x + 15);
22+ 15x - 4500=0; x,=-75; x,=60.

OTpHMIATEIBHBIH KOPeHb He COOTBETCTBYET CMBICAY 3aAAYH.
3HAYHNT, CKOPOCTh IOE3AA HA [IePBOM YUYACTKE IYTH OblIa paBEHA
60 kMm/4, a Ha BTrOpoM — 75 KM/4u. Toraa B nyTH moesn Owln

150 3 450

0 2+W g, T.e. 10 u,
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701. IIycTe ¥ KM/Y — CKOPOCTb IIO€31a HA IePBOM YYaCTKe,
Hmeem ypaBRHeHHE

400 160 240 _,,. 560 240 _ ..

x x x—20 x x—20

KopHn aToro ypaBHEHNSA X, = 12 , x;= 80, IlepBr1il KOpeHEb

He COOTBETCTBYET CMBICHY 38Ja4UM, TAK KAK CKOPOCTDb Nloeana He
Moxer ObITh MeHbIIe 20 KM/u, UTak, CKOpoOCTE Ioe3fga Ha No-
cJIeTHEM V4acTKe NyTH pasHa 60 xKM/u.

703. IIycTh CKOPOCTL Te4YeHHs B PEKe PABHA X KM/4, TOrAa
B €€ IPHTOKE CKOpPOCTh paBHA (x + 1) km/u. IMeeM ypaBHeHHE

35 18
—— =8.
10—x+9—x

ITocne ynpollieHNA monydaeM YpaBHeHHe
8x% - 99x +225=0; x,=3; x, =9§.

Bropoit KOpeHb He COOTBETCTBYET CMLICNTY 38Ja4H, TaK Kak
CKOPOCTH JIOAKH NPH ABHXKeHHHM BBEPX NO mMpHTOKY (9 - x) He
MOMKeT OBITh OTPHIATEJLHEIM YHCJIOM. 3HAYAT, CKOPOCTE Teue-
HUA peKH paBHA 3 KM/4.

705. IIycTh CKOPOCTE TeUeHHA peKH PaBHA X KM/4. Bupasnm
CKOPOCTH JIOAKH B CToAYeH BOJe B KHJIOMETPax B 4ac:

90- 60
1000

CxropocThb JIOAKN IPOTHAB TeUCHNA peRH paBHa (5,4 - X) KM/4,
Hmeem ypaBHEHHE

90 Mm/MuH = = 5,4 KM/u.

ITocne npeolpazopanusa noayuIHM ypaBHEHHe
52— 27x+86=0; x,=2,4; x,=8.

Cneayer oOpaTHTh BHUMAHME YYAIMXCA Ha TO, UTO 3a4a4a
HMeeT ABA PENIeHNA: CKOPOCTh TeUeHHA PeKH paBHA 2,4 KM/4
WIH 3 KM/4.

708. IlycTh CKOPOCTH IEPBOTO ABTOMOOHAA X KM/4, TOTA&

HAa Bech NyTh OH NMOTPATHJ 120 Bropoii aBTOMOOMIL 3a 3 4

nmpoexan %x KM, U €My OCTAaJ0CE TIPoexaTh [120-%.1:] KM,
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HNmeeM ypaBHeHHE

3
5,1, 2074 190
4 4 r+5 x

Ilocsne npeoGpazoBaHuil MONYINM
x*+20x — 2400=0; x,=-60; x,=40.

OTpHDATeILHEIA KOPEeHb HE COOTBETCTBYET CMEICAY 387a4H.
3HauuT, CKOpPOCThL NepBoro aproMobniaa parHa 40 xm/4,

711. IIycTh X KM/9 — CKOPOCTE ABTOMODHNSA, ABUMHCYIIIETO-
cA M3 ropoja A, Torga CKOpoOCTh aBTOMOGHJ/A, ABMIKYIIErocs
H3 ropoza B, paeHa (x+ 10) KxM/4, a CKODPOCTE cONMeHUA
apromobmneii parHa (2x + 10) xMm/u. PaccroaHue Mexxkay ropo-
AaMu A u B pasao 5(2x + 10) kM, 1. €. (10x + 50) kM. Econ 65l
BCcTpeua npoudowyia B 150 kM ot ropoaa B, To Bropoil aBTOMO-
6nnb npowmén 661 1560 kM, a mepBenit — (10x + 50 — 150) kM, T. €.
(10x - 100) kM. ImeeM ypaBHEeHNE

10x-100 _ 150 + 9.
x T x+10 2’
11x% — 390x — 2000=0; x, = -4%; x,=40.

CMEICY 38Z29M COOTBETCTBYET TOJBKO IOJOMKHTENLHBIH KO-
peHb, 3HaUUT, CKOPOCTL ABTOMOOMJIA, ABMIKYIIErocsd U3 ropo-
Ja A, paBHa 40 KM/u4, a paccrosaue AB paeno (10 - 40 + 50) kM,
T, e, 450 KM,

712. O6o3HauNM Yepesa X KM/4 CKOPOCTh KaTepa B cToAdeit
BOZe, Toraa paccroanue M N pasHo 6(x + 2) kM. KaTep mpomén
o Tedenmio pekn (6x + 12 — 40) kM, T. e. (6x — 28) kM. Ilocae
TOrQo OH NoBepHYJ Haszazx. HMeem ypaBHeHHe

6x—28 6x-—28
x+2 x-2

3x? - 56x+ 36=0; x1=§; x,=18.

=0;

ITepBLlit KOpeHb HE COOTBETCTBYET CMBICY 3aJAUH, TAK KaK
CKOPOCTH KaTepa AoJKHa ObITh Gojblle 2 KM/4, 3HAYUT, CKO-
POCTh KaTepa B cTOAYel Boje paBHa 18 xmM/u,

713. IIycTh X KM/4 — repBOHAYANLHAA CKOPOCTh MOTOLIH-
KJIACTA, Toraa paccroauue MN paeno bx kM. UMeem ypaprerane

36 5x-86 1 5. 42 57xr+432=0; x,=9; x,=48.
x x+3 4

Crnegver oOpaTUTE BHUMAHWE YUAIIIUXCA Ha TO, YTo o6a Kop-
HA COOTBETCTEBYIOT CMEICHY 3anavu. [lepBoHadYaibHaA CKOPOCTh
MOTOIMKJINCTA paBHA 9 KM/4 unu 48 kM/4.
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715, peanoao:KuUM, UTO IIepBasg MACTEPCKAS HIKMA B eHb
X KOCTHOMOB, TOI'Ia OHA padorana % AHeii. Bropaa MacTepckas

muaa B AeHb (x — 10) xocriomor M paborana 120

XHei1. Hwme-
eM YpaBHeHHe x-10

160 . 5_ 120 5. .2 400=0; x,=-20; x,=
p +2—x—10 2; x°—400=0; x,=-20; x,=20.

CMBICKTY 38841 COOTBETCTBYET TONBKO MOJOMUTEIbHBIR KO-
PeHb., 3HAYHUT, BTOPaa MacTepcKkaa mmia 10 KOCTIOMOB B A€HB.
717. IlyeTs X KT — Macca IepBoro CIJiaBa, TOTAa Macca BTO-

poro cinasa pasHa (60 — x) kr. Macca Mey cocTaBIAeT % YACTh
MACCH IEePBOro CIJIABA H ssi
YpaBHEHHE Y

94acTh Macchsl BTOpOro. MMeem

6__38 _0,15; x* - 124x + 2400 =0; x, = 24; x,=100.
x 60-=x

Bropoit KOpeHB He COOTBETCTBYET CMBICIY 388a49H, TAK KAK
Macca IepBoro cIjiaBa He MoKeT OvITH Ooabme 60 xr. 3uauur,
Macca nepsoro ciaea 24 kr, a BToporo 36 xr.

718, IlycTe nepBOHAYANBHAA MACCA CIIIaBa OBLNA X KT, TO-
raa nocae nobasnenns 13 Kr upHKA OHA ¢TaIa paBHOM (x + 13) kr.

Conep:kalue Mefl B IePBOHAYAIBHOM CIIaBe GhLIO *— 6, aB
x-6
— M
HOBOM cruiase — -——o. Mmeem yparueHue
x=6_x-8 _026; x*-87x+300=0; x,=12; x,= 25,

x x+138

O6a KOpHA YPABHEHWA COOTBETCTBYIOT CMBICJY 3agaun. Cie-
JAOBaTe/IbHO, 3a4aYa MMeeT ABA pellleHHA: epBOHAvYaANbHAS MAacC-
ca cunasa paBHa 12 kr mau 25 kr.

720. Ilycts nepBuiit KoMOailH MoXeT cOOpPATE BECh XJIOIOK
3a x AHell, Torga Apa KoMmOailina, paborasg BMecTe, MOTyT co0paTh
Bech XJIONOK 3a (x — 9) xHeli, a BTopoii KoM0aiin — 3a {(x — 9+ 4)
JAHeii, T. e. 3a (x — 5) nueii. IMeeM ypaBHeHNe

1 1

1
-+ = .
x x-5 x-9

Kopaun sToro ypaBHeHHSA x, = 3; x, = 15, [IepBrIil KOpeHb He
COOTBETCTBYET CMBICAY 3aJa4M, TAK KAK YHCJI0 THEH AOJINKHO
6plTe Gosrpmie 9. 3HaUNUT, DEPBHIE KOMOANH MOIKeT COOPATE BECh
XJIONOK 3a 15 anel, a Bropoi — 3a 10 aueit.
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722. Ilycre BTOpOH clecaph MOKET BLINOJHHTH 34Ka3d aa
X 1, TOTJAa MepBhlil clecapb MOMKET BRIMOJMHUTE 3aKa3 3a (x + B) 4.
Tlepsslii cnecaps paboTaa 5 4, a BTopoit — 4 4. Mmeem ypaBHe-
HUe
5

S _,4_04.
X

ITocne npeoGpasoBaHnii nmonayuaeM ypaBHeHHe 2x% - 35x —
— 100 =0, KoTOpOe HMeeT NMONOKNATENLHEIH KopeHDb X = 20.

HTakK, BTOpOH clecaps MOKeT BBINOJHUTL 3aKas 3a 20 4, a
nepewiil — 3a 25 u,

723. IlycTh KCEpPOKONMHIO €O BCeH PYKOIMCH MOMKHO CHATH
nepBoit KOMUPOBANTLHON MAIHMHOM 3a X MHH, TOTZA ¢ IOJOBHHEI

PYHEOIOHCH — 3a -g— MHH. BTOpOﬁ MAIIMHON MOMHO CHATL Kce-

POKOIIHIO € OCTABIIEHCA [TOJIOBHHBI PYKOIIUCH 34 [1 2,5 - -’23] MHH,

a co Beell pykonucn 3a (25 — x) MuH. MiMeeM ypaBHeHMe

1, 1 _1 . _10:xc
x+m—6, Xy 10; Xa 15.

Ecan neppoit MammmHo# MOXHO CHATH KCEPOKOIINIO O Beelt
pykonucu 3a 10 MuH, To BTopoit — sa 15 Mun. Ecnu xe neppo#t
MAIIHMHOH MOKHO 3TO cfesiaTh 3a 19 MHH, To BTOpOiH — B8a
10 Mus.

Yka3zaHua K ynpaxHeHusM n3 paboven rerpagu

IIvakT 23
8. a) YMHOKHB 006e uyacTH YpaBHEHHS HA NPONIBEJEHHE

(x\{g + ﬁ)(x«/g - \E), MOJYYNM

(x5 —V2)% 4 (x5 + v/2)? =18x; 1022~ 132 +4=0;

D=169-160=9; x1_3=13233; x,=0,5; x,=0,8.

9. a) IIpeobpasyeM NeBYIO YACTh YPABHEHUA!

1 1 22 - 3x°

1+ =1+ =142222%

1 _ _ 2

24 - 9,1 x22 51-Tx
3+ 32 - 3x

7-x°
VYparHEeHHEe NIPUMET BILJ
22-3x* .10 22-3x* _ 10,
51-7x* ~ 23’ 51-T«* 28’
506 — 69x° =510 — T0x°; x*=4; x,=-2; x,=2.

1+
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3 4 1
) 4y2—4y+1 4y2--1 2y2+y

3 + 4 _ 1
(2y-1°  Qy-DRy+1) y2y+1)’
8y(2y + 1)+ 4y(2y - 1)=(2y - 1)}

10y2+3y 1=0;

-3+7, 1 1
D=9+4 —_ =—-=; ==,
0=49; 2 s Uy > Ya 5

1
3HaveHne u= _E He ABAAETCHA KOPHeM HCXOOTHOI'O ypapHe-

HHMA, TAK KaK ofpammaeT B Hy, b 3HaMeHATENb ApobH. YpaBHeHHe
MMeeT eAMHCTBeHHbI KOpPeHsb Y = %

11. §) Pemunm ypaBreHNe
8z-1 2-1 _38z2-1 =2-1,
z2+1  3z+1 z+1 3z+1’
Bz-1DBz+D-(z+1D(z-1)=3B8z-1)(z- 1)
92° - 1-2241=322-42+1; 522+42-1=0;
Dy=4+5=9  z,=2%% -1; z,
3uauenne z=-1 He ABJAETCA KOPHEM HNCXOAHOTO ypaBHe-

HHUsA, TAK KaK obpalmaeT B Hyab 3HaMeHATENb ApobK. Y paBHeHNe
MMeeT eANHCTBEHHEIA KopeHs Z=10,2.

6 2x-1_ 3 .
12. a) W -4x-4x+16 x* -4 x-4

l‘.?lll-t

6 2x-1_ 3 .
F-x-4) » -4 x_4’
6-(2x—1)(x—4)=3(x*-4); 5x° - 9x - 14=0;

D=81+280=361; 9?%, x,=-1; x,=2,8.
IIvaxT 24
5. IlycTh X KM/4 — CKOPOCTh KaTepa B croaueit soge. Mme-
€M YDABHEHHE % + % =27,

ITocne npeoOpa3oBaHU NOJNYYHM YPABHEHHE
9x% — 160x + 36=0; x, = —%; x,=18.

Cmbicay 3aa4H COOTBETCTBYET TOJBKO NOJMOKUTEIBLHBIN KO-
peHb. 3HAUHT, CKOPOCTE KATEPA B CTOAYEl Boje paBHa 18 KM/u.
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8. BanonHHM TAOIHILY!

IIpouenTtHoe
Macca cnaasa, | Macca sxenesa, coepamnme
KT KT
*KeJie3a B cILIABE
Bruno x x-4 xx;‘l +100%
Crano x+2 x—4 25 100%
x+2

HNmMeeM ypaBHeHHe

Ilocne npeobpazoBanuii MONYyYNM YpaBHEeHHE

x? - 18x+80=0;
x,=8; x,=10.

3agaya uUMeeT ABA pellleHHA: NEePBOHAYAJILHAA MAacca CIJa-
Ba paBaa 8 Kr uau 10 kr.

9. Ilycrs uepes nepByio TpyGy GacceilH MOXeT HATTOJHUTLCA
38 X 9, TOTAA Yeped BTOPYIO TPYOY OH MOYKeT HANOMHUTECS 3a
(x +4) u. Ileppaa TpybGa paborana 8 u, Bropag — 5 u. HMeeMm
YPaBHEHHE

B, % _o15.
x x+4

Ilocne npeobpaszosarnit mONyYHUM ypaBHEeHHE

3x?—40x — 128=0; x, = —2%;

ITo eMpIcay 3aa4YH DOAXOAHT TOJBKO MOJOMHTEIbHEIA KO-
pPeHb. 3BHAYHT, gepes nepByio TpyOy GacceiiH MOKeT HAIIOIHUTE-
ca 3a 16 4, yepes Bropyo — 3a 20 4.

11. IIyeTs ABa TpaKkTOopa NPH COBMeCTHOI pabore MOryT
BCOAXATEH IOJe 34 X AHeH, TOTAA TepPBLIH TPaKTOp MOMeT BCHA-
xaTh BCé moJie 3a (x + 4,8) aueii, a Bropoii — sa (x + 10,8) aneii.
HMeem ypaBHEeHHE

xz = 16»

1 1 1,

x+4.8 x+108 x°
x*—51,84=0; x,=-7,2; x,=7,2.
06a TpakTopa MoOryT BCcOaxaThk noje 3a 7,2 aHd. IlepBurit

TPAKTOP MOMKeT BcOoaxars mnose 3a (7,2 +4,8) gueii, T.e. 3a
12 gueit, a BTOpOt — 34 (7,2 + 10,8) nHeil, T. e. 3a 18 aHe.
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- Ana mex, xmo xouem 3namo Gonvuse

IIyekr 27. YpaBHeHHS ¢ IapaMeTpOM
MeTtoauyeckui KOMMEHTapPUA

C DoHATHAMH <«mapaMeTp», «YpPaBHEHHe C IIapaMeTpoOM»
yuamuecs (PaKTHUECKHU YIKe BCTPeUasnch B Kypcax anreOphur 7
u 8 knaccos, Hanpumep, B yuebHUKe «AnreGpa, 7» nuHelHOE
VPaBHeHHE C OJHOI rnepeMeHHOM ollpeAenfAeTcs K&K ypasHeHHe
BUga ax=2>0, roe x — nepeMeHHAdA, 4 H b — HeKOTODbIE YHCHA,
T. €. PA3TUYHEIM 00pasoM ncnonb3yores 6yKBeHHREEe 0003HaAYe-
HUA B 3aIIMCH YpABHEHUA: cUMTaeTcH, uTo GykBamu ¢ u b obo-
3HAYEHH HeKOTOPHe (PHUKCHpOBAHHBIE YHCHA, a Oykso# X — He-
HM3BEeCTHOE UHCIO. AHANOIHYHO HOCTYNAJIH B 8 Kjacce npu pac-
CMOTPEHHH HEIIOJHbIX KBAaZPATHEIX YPABHCHMHE W KBaAPaTHOIO
ypaBHeHHs o0mero BHAA.

B nyHkTe 27 «¥YpaBHeHHS ¢ IAPAMETPOM?*, NpeXHA3HAYEH-
HOM JAJIAl YYAIIHXCS, NHTepeCYIIHXCA MATEMATHKOIl, B ABHOM
BHUJ€ BBOATCA NOHATHA DAPAMETDA, YPABHEHHA C NapaMeTPOM,
Pa3bACHASTCA CMBICJ 3alaHUA «PelllNTh YPABHEHHE € MapaMe-
TPpOM#. Yualuecs AOJXKHEI TOHHMAaTh, YTO YPaBRHeHHEe ¢ napa-
METPOM IIPEACTABJIAET o000l ceMeliCTBO YPABHEHRI, oNIpeiesdae-
MBIX 3THM OapaMeTpOM, a TpeDoOBaHHe «PelINTh YPABHEHNE C
napaMeTpoM» O3HAUYaeT, 4TO AAA KasKAOro ceMeicTBa ypaBHe-
HHUH HAZ0 YKazars GopMysTy, MO3BOAAIONIYIO BEIYACIATE 3HAYE-
HHA KOPHeH COOTBETCTBYIOINMUX YPaBHEHHH.

3HAKOMCTBO C YPaBHeHHAMH ¢ IapaMeTpPOM HAYHHAETCA ¢
npocTeiilllero ypasHeHNA dx =5. Brljendworca caydad, Korja
a0 u xorga a=0. Ha sToM npuMepe pacKpbiBA€TCA CMBICI
MOHATHH YpPABHEHHS ¢ DAPAMETPOM H pellleHHA YPaBHEHHS C
napaMeTpoM. BaxKHO pasgBbACHUTL YUALIHMCSH, UTO 3aJaHUE ¢ pe-
IIKMTE YPABHEHNE ¢ MApPAMETPOM» 03HawaeT, 4To Tpedyerca mo-
KA3aTh, KAKIM 06pa3oM g a000ro sSHAYECHNA TAPDAMETPA MOK-
HO HAWATH COOTBETCTBYIOILICe MHOKECTBO KODHEl YpABHEHHA,
€CJIN KOPHHU CYINECTBYIOT, MK YCTAHOBUATE, UTO IIPH 2TOM 3HA-
YeHUU [MapaMeTpa YPaBHEHHe He HMeeT KOPHeH.

O3HAaKOMIIEHHE BOCEMHUKJIACCHHKOB C MATEPHAJIOM JaHHOTO
NYHKT& MOKHO NPOBECTH B BHAE 3aHATHA MATeMATHIECKOrO
KPY)XKa. OTO 3aHATHE MOKeT HATHHATHCA ¢ COOOMEHNA yINTEe-
JA, KOTOPEIH Pa3BACHUT YIAIIHMCA CMBICH TOHATHH YPABHEHHA
¢ mapaMeTpoM M pellleHus ypaBHeHMA ¢ ImapaMeTpom. BaKHO
o0paTuTL BHEMAHAE YYAIUXCHA HA TO, UTO RAS PEllleHus ypas-
HEHUA C IADAMETPOM TpedyeTcA BRASIUTh IPUHITHITHAIBHO Pas3-
JHYHLIE€ MOAMHOXKECTBA JOMYCTHMMbLIX 3HAYEHMA mapaMerpa H
AJIA KaMZoro U3 HUX aubo onpeaeanTsb, YTO KOpHeH Her, aub0O
HalTH HOopMyAy AAA UX BEIYACICHUSA.
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Jdanee yyammecda MOryT 3aCAYIIATH COODIMEHNA ABYX TOBa-
pHIIeit, KOTOPBble PACCKAMYT O crocobax pemreHus ypaBHEHHH
¢ napaMeTpoM, pPacCMOTpeHHEBIX B npuMepax 1 u 2 yuebmoro
TexkcTa. Ilocse aTOro MOMKHO NPHCTYIUTH K BHINMOJHEHHIO He-
KOTOPBIX YOpaykHeHuH, BKJAIOYEHHLIX B OYHKT 27,

YkasaHus K ynpaxHeHnaMm yvebHuka

640. Hazo suigenurs cnyuaun b+20nun b+ 2=0.
"Ecm b+220, To x=3; ectm b+2=0, T.e. b=-2, T0 x —
" M000e YHcao.
641. a) py—p-1=0; py=p+1.
Ecan p#0, T0 ypaBHeHNEe HMeeT €AHHCTBeHHEIH KopeHb
+1

P

AOBATENBHO, He MMeeT KopHeH;

) py—-3y—4p+12=0; p-y=4(@-3).

Ecomm p#3, To ypaBHeHHMe MMeeT €AMHCTBEHHBIA KOPEHb
y=4; ecnn p=3, TO ypaBHeHNe NPHHHIMAET _BHJ Oy=0, B aTrom
CJyvae OHO NMeeT GEeCKOHeUHO MHOTO KOpHEHH, Jnoﬁoe 9HCN0 AB-
AASTCA KOPHEM ypaBHeHMS.

642. ax -2x=a"-2a*-9a+18; (a-2)x=(a- 2)(a -9,

ECJ‘IH a* 2, TO YpaBHEHHE HMEET €AHHCTBEHHEIH KOPEHBb
x=a’-9. Ech a =2, To KOpPHEM YPaBHEHHs SBJIAETCHA JI060e
THCHO,

643. BeiuncaumM FUCKPHMHHAHT FAaHHOTO YPABHEHUSA:
D=16 - 8b,

Ecau 16 - 8b<0, T.e. b> 2, To ypaBHeHNe KOPHeil He 1MMe-
eT; ecan 16 - 86 =0, T. e. b= 2, TO ypaBHEeHNEe UMEET €AUHCTBEH-
HEIH KopeHb x=1; ecanm 16 — 86> 0, 1. e. b<2, TO ypapHEHHE

2-J4—2b Ja-
HMeeT ABa KOPHA: ¥ = “—-"2—"'—; X, = Ej—%

644 a) quucnnm AACKPHUMUHAHT YpaBHEeHN:
D=25a*—-16a"=94*20.

Ecnm a=0, To ypaBHeHHEe HMEET €AHHCTBEHHBIH KOPEHb

y= 1 ; ecan p=0, To ypaBHeHHe npuMer BuA 0 y =1 H, cie-

5a—3a
x =0;ecana + 0, ToypaBHEHNE HMEET BA KODHA: ¥ = CH a;
ba + 3a
Xy=—p—= 4aq.

645. a) YpaBHeHNe HMMeeT e€AMHCTBEHHHIH KOPeHb, €CJIU
D = 0.
D=t*-36;t*-36=0nmpn t,=-6 u t,=6;

B) ecam t=0, To ypasEeHHe npumer supg —6x+1=0. 3ro
JUHEMHOE YPABHEHHE, A OHO HMeeT €JWHCTBeHHHIH HKOpPeHb
1

x=§«
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Ecau t#0, To KBaapaTHOe YpaBHeHHe OYVAeT UMMETh eAuH-
CTBEHHBIH KOpeHb, ecau D=0.

D=36-4t; 36-4t=0npu t=9.

646. Bripasum cyMMY KBaJAPaTOB KOPHeIH ypaBHeHHMS 4epes
ero KoadPUOoueHThI:

X2+ %0 = (0, + x) — 2;,x,=a’ - 2a+6=(a— 1) +5.

HanMenslilee 3HaAYEHHe, PABHOE 5, CYMMAa KBajpaToOB KOp-
Hell ypapHeHHA ODpUHUMAeT OpH a=1.
647. Ecir a =1, To ypaBHEeHHE HMEET €ANHCTBEHHBIH KOPeHb

x=-1;ecrmazl, g_—.az —{a -1}{a +1)=1>0, To ypaBHCHHE

a-1 1-a¢° "2 a-1
648, BrruncauM ANCKPUMHWHAHT JAHHOTO YPABHEHUSA:
D=16k*+8k+1- 16k*— 8k +24=25>0..

IIpn moGoM 3HAYEHUH NapaMeTpa k YpABHEHHE HMeeT JBa
KOPHSA;

HMCEeT ABa KOpHA: X, =

-

~ 4k+1+5
z4k++215=2k_2; x2=T

649. CHauana BRIACHUM, IPU KAKUX 3HAUEHHNAX b ypaBHe-
HHe UMeeT KOPHH.

D=4b® - 4b+1 -4 +4b+8=9>0.

IIpn mo6oMm 3HaueHUM NapaMerpa b ypaBHeHHe MMeeT ABa
KODHIA,

CymmMa KOpHEH ypaBHeHMA pasHa 2b — 1. Haiiném, npu xa-
KHMX 3Ha4YeHHAX b 3T0 BeIpaeHHe PABHO T:

2b-1=7; b=4.

x, =2k + 3.



HepaBeHcTBa

§ 10. Yucaossle HEpaBeHCTBA
M MX CBOMCTBa

Homep nyBKTA Hassaane myHKTA Yucno ypokos

28 YncaoBLle HEPABEHCTBA 2(2)

29 CeolicTBa 9HCNOBBIX HEPABEHCTR 2(2)

30 Croxkenne u yMHOMEHUE YHCIO-
BLIX HEPABEHCTE 2(2)

31 ITorpemHocTs U TOYHOCTD
NpHOIMKeH U 2(8)
Koarponeuan pabora Ne 7 1

CopepxanHue MmaTepuana

B narHOM mnaparpade yualmmecd 3HAKOMATCA C OIpeaesne-
HHUEM MOHATHHA «GoNEIIe» U «MeHbIIIe» H ero IPpUMeHeHHeM IpHU
AOKABATEIRCTBE HepaBeHCTB. PaccMaTpHBaeTcda COOTHOLIEHUE
. MEJKAY CPEAHNM apH(PMeTHUEeCKHM, CpeAHUM IeOMeTPHUYECKHUM
H CPeAHNM rapMOHHYECKHM ABYX IIOMOMKHTENbHBIX uuced. o-
KagBIBalOTCH TEOPEME], BLIPAMCAIONINE CBOMCTBA YHCIOBEIX Hepa-
BEHCTE, 1 NOKASHIBAETCA UX NPAMEHeHHe AJA OLUeHKH BHaUeHHTH
BRIpaXKeHnl, Yuamnecs sSHAKOMATCA ¢ TEOPEeMAaMH O CJIOKEeHUH
U YMHOMKEHHN YUCHOBLIX HEPABEHCTE M UX HNCOOJMbLIOBAHHEM B
KOHKPeTHLIX cay4yaax. Brogarca noHATHA abCoM0THOIH morpe-
HOCTHU U TOYHOoCTH upubianyxkeHmda. Jlaérca upeacraBieHHne 06
OTHOCHTEJbHOW TOTrPENTHOCTH.

OcHoBHaf uenb

OcHOBHAA LeNh M3YUEHUA JAHHOTO MATEPHANa COCTOUT B
TOM, YTOORI MO3HAKOMHTE YYAIIUXCA ¢ aareGpauyecKMM HUCTOMI-
KOBaHUEeM IOHATHIX «MeHbIIe» U «00Jbllie», CHCTeMaTH3HPO-
BATh N3BECTHHIE MM CBEAEHHA O CBOlCTBaX YNCIOBLIX Hepa-
BE€HCTB, IPOAEMOHCTPAPOBATE BOBMOKHOCTh IPUMEHEHNA 3THX
CBOMCTE /1Al OLIeHKH 3HAYeHNH BHIPAsKEHMA, 4 TAK>KEe BBECTH
MNOHATAA AGCOMIOTHOHN MOrpeiHOCTH, TOYHOCTH NPHOINXKEeHHA
H OTHOCHTEIBHOM HOTPEINHOCTH, IO3HAKOMHUTE YYAIIIAXCH C UC-
NONBL30BAHHEM 3THX NOHATHI HA NPAKTHKE,
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XapakrepucTUka OCHOBHbIX BUROB AESTENLHOCTH
yYyawuxca

VYuampecs ZOMKHBI YMeTh AOKASHIBATL HEDABEHCTBA, HC-
OOJL3IYA ONpeAesIeHHe IOHATHIL « MeHbIle», «G0JIBIIe» H Teope-
MBI O CBOMCTBAX YHCJOBBIX HepaBeHCTB. PopMUDVeTCHa TaKike
YMEHHEe YYAIINXCA NPUMEHATH TeOPeMBI O CHOMKEeHUH U YMHO-
JKeHHH HEPAaBEHCTB AN OleHKM 3HAYeHHUil CyMMEl, pa3HOCTH,
NPOH3BEAEHNA H YACTHOTO ABYX YMces B cJydadX, KOTAa yKa-
3aHH I'PAHHUIBI, B KOTOPLIX 3TH YNCJa 3aKJIOUeHBLI. ¥ualuecs
AOJIYKHBL YMETh HCIOJIB30BATL B Kypce aJreGphI, A TaKKe IIpH
U3YYeHHH CMEXHBIX AUCOHUIUINH H B NPAKTHYECKOH AesiTeNb-
HOCTHA NOHATUHA a0COJIOTHOH NOTPEeINHOCTH, TOYHOCTH NMpUbIn-
KEHHA U OTHOCHTEABHOM MOTPeINHOCTH OPUOAHIKeHndA,

MeToanvYyeckuil KOMMEeHTapun

K nayvyenuio raaeel IV yuanimecs npucTynawT, riaajed He-
KOTOPBIM 3400aCOM 3HAHHWHM O HepaBeHCTBAX. OHHU 3HAKOMEI CO .
SHAKAMH <, >, &, 2, NOAYYHIH OpeACTABIeHNE O ABOMHbIX He-
paBencTBax. Mano;xenune marepuana § 10 «JucnoBrie HepaBeH-
CTBa» HAYHHAETCH C BBEACHUS ONpeJe/IeHUdA NOHATHHA ¢MeHBIIEe»
u «6oapnie», ITO onpemeseHUe ABJIAeTCA ONOPHBIM IPH CPas-
HEeHHNU 3HAYeHUH BHIpAXKeHH, AOKA3ATEILCTEBe HEpABEHCTB. Ha
MepPBOM YPOKe, OTBOAMMOM Ha M3yueHHe NYHKTa 28 «mcaoBble
HEepaBEHCTEA», MOMKHO NOSHAKOMHUTb YYAHIMXCHA C ABTOPCKHM
npuMepoM 1 B OpeASOoKHUTE UM AJIA KJIACCHONI U AOMAINIHEH pa-
60TH HeKOTOpbIe N3 3agaHui 724-—734. [Tone3HO OCTAHOBATHCA
Ha 3aaHNHU 732, NpeaHasHAUeHHOM JAJA paboTH B mapax. B HéM
yualllHMCcs B oUuepeJHOH pa3 IpeACCTABAAETCA BO3MOKHOCTE BbI-
CKa3aTh HA OCHOBe HaOMIOfeHHs HEKOTOPYIO THIOOTE3Y H Ipo-
BeCTH COOTBETCTBYIOIMee AoKasaTeascTBo, Ha caeayiomem ypo-
Ke MOMHO HO3HAKOMHTE YYANTHXCHA ¢ ABTOPCKHM IpHMepoM 2,
ODpeJIBapUTENLHO HAIIOMHHE ONpeJesieHHe CPpefHero rapMoHude-
CKOTO ABYX NOJIOMKUTENBHEIX YHCEJ, M NPEIJOMKUTE UM BRIIIOJ-
HUTHL HEKOTOPEIE M3 OCTABINIHXCA YIPaKHeHUH, B YACTHOCTH
yopakHeHUe 738, npeaHasnadyeHHoe And paborsl B napax. IIpu
HAJIHUYHH BPeMEHH MOXKHO OPraHU30BATE KOJJIEKTHBHOE 00CYK-
AeHne ¢ yYaluruMucsa 3agadn 742. JenarearHo, 4TOOH OHN CHA-
yajia choOpMYINPOBANH NPeANoaraeMslil OTBET, a4 IIOTOM IIPO-
BEPUJIH €TI0 NPABHJBHOCTb, BHIIOJHHB HEOOXOAHMEIE IIpeotpa-
30BAHUA.

B nyskre 29 gokasnBaioTcsi TeopeMmbl 1 m 2 0 cBolicTBax
ACHMMETPHYHOCTH H TPAHSHTHBHOCTH HEPABEHCTB (COOTBETCTRY-
oufe TepPMHHBL MOXKHO He BBOAWTB), 8 TAKMKE TeOpeMEl 3 i 4
o npufaBaeHnH K 00eMM YACTSM HEPABEHCTBA OXHOTO H TOTO XKe
gyucaa B 00 YMHOKeHHH obeHux uacTreif HepaBeHCTBA Ha OJHO M
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TO JKe TOJOKUTEeNbHOe NN OTPHUATEIRHOE YHCIO, JTH TeopeMbl
COCTABJIAIOT OCHOBY AJITOPHUTMA PellleANA JuHeHBIX HepaBeHCTB
¢ OZHOM NmepeMeHHOM, ¢ KOTOPLIM YUAIMUMCS NPeACTOUT IO3HA-
KoMUTECA B § 11, Yuammecs A0KHBI 3AIOMHUTEL IPUBeAEHHDbIE
B yuebHUKe QPOPMYIHPOBKN TeopeM 3 U 4 M CCRINIATHCA Ha HUX
npu obocHOBAHHM BbIOpamHOTre cnocoba paccysxkmenuit. Iipexn-
JaraeMple B JTaHHOM IIYHKTEe YIPaXXHeHHS AOCTATOYHO IPOCTEI.
PexoMeHAyeTca CHeNHAILHO OCTAHOBMTHECS HA YIOpaKHEHHH
756, npegHasHaYeHHOM AJISA paboThl B mapax. 34ech Y9alqHecH
JOJKHBI BHUMATEIBHO OTHECTHCh K CPABHEHHIO 3HAYEHH 4Jie-
HOB NOCJEeNOBATEJILHOCTH NIPH YCIOBHU, YTO d — MOJIOKHTEJb-
HOe YHCJIO.

B nyHkTe 30 JoKa3kIBAIOTCS TeOPEMBl O IIOUWIEHHOM CJIOHEe-
HHUH H YMHOKE€HHH YHUCJIOBBIX HepDABEHCTB. IJTH TEODEMLI HC-
IOJB3VIOTCA IJIA ONEHKH 3HAYEeHWH CyMMBbl, pa3HOCTH, IpOH3-
BefleHHSI M 4YACTHOIO JBYX YHCEN B CIYVYAAX, KOTAA VKASAHBI
TPAaHKUEL, B KOTOPBIX 3TH YHCJAA 3aKA0YeRb. COOTBETCTBYIOIIHE
YMeHHA BHIpAOATHIBAIOTCA TIPH BHINOJAHEHHH YIIpaKHeHWH
768—778. BaxHO OCTAaHOBUTBCA HA 3aJaHNU 776, npeanasHa-
YeHHOM 14 paboThl B Mapax. 37eck yUalinecs HCIOAb3VIOT N3-
BECTHOE MM COOTHOIIIEHHE MeXXJy CPeAHUM apudMeTHYeCKUM K
CPeAHUM FreOMEeTPUUYECKUM JBYX IOJOMKHTEIBHBIX YHuces. Pexo-
MEHAyeTcA o0paTUTh BHUMAHHE YUAIWXCA HA NIMPOROe IIPH-
MeHeHUe B JaHHOM NYHKTe ANNAPATa HEPABEHCTB A PeIleHUa
3884 ¢ TeOMETPHUYECKHM coaepkanuem. HaTepec qisa yyamuimx-
¢aA OpemcTABAAET AOCTATOYHO CHOMHAA 3a0aua-uccaeloBaHNe
(ynpasxknenune 778), B KOTOPO#l npeanaraerca CPaBHHUTHL CYMMY
AJHH MeAHAaH TPeYyroJbHUKA ¢ €ro NepUMeTpoM. 3/1eCh BAMKHO
IPUBJAEYb YIALIUXCA K KOJIeKTHBHOMY IIOMCKY clocoba pellre-
HUA 3aJa9YU NOA PYKOBOACTROM YIHTENA,

3asepmiaer § 10 nynkr 31 «IlorpenHoCTs U TOYHOCTH MPH-
Onv)KeHnA» , HMEIOINH BaXkHOe NPUKIaTHOe 3HaveHue. C dop-
MUDYEMBEIMH 38€Ch DOHATHAMH YIaLIMMCA HEOAHOKPATHO TIPH-
AETCA BCTPEUYATBHCA NPH M3VYEHHH CMeKHBIX AMUCHUIJINHE H B
NpaKTHYeCcKOM AeATeAbHOCTH. OHH JOJKHBI 3HATD OIIpefieJIeHue
MOHATHA a0COMIOTHON NMOTPENIHOCTH, MOHNMATh CMBICJ BLICKA-
SHIBAHHA ¢X =@ C TOYHOCTBIO A0 A», HCIOJB30BATH 3IANHCH
x=ath B uepexoANTh OT Heé K ABCHOMY HepaBeHCTBY
a-h<x<a+h.Cheayer oOpaTNTh BEHMAHHE YIAIDUXCA HA TO,
9To ecaH NpHbiaMKEHHCe 3HAUEHHE BEJHYHHBI HAHACHO IIYTEM
M3MEepeHHUdA, TO TOYHOCTh NPUOIH)KEeHHA 3ABHCHT OT TOYHOCTH
npubopa, HCNOAB3YEeMOTC IPH H3MEpeHHH,

Hapaay ¢ nonarueM alOCcoJiOTHOH NOrpeIiHOCTH BBOAHATCH
MOHATNE OTHOCHUTENBHOI IOTPEIIHOCTH. YuYalguecHa AOJIMKHBI
3HATE, YTO OTHOCHTEJLHOM NOTpelllHOCTRIO IPNOIHKEHHOTO 3HA-
YeHHA HA3ZLIBAGTCH OTHOINeHHWe abCONIOTHOH MOTPEeIIHOCTH K
MOAYIIC NPUOJHKEHHOTO 3HAYEHHA. BamHO pasbACHATH HM,
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4TO HA IPAKTHKe A6CONMIOTHAS MOrPENTHOCTL NPAGIHKeHUd Ya-
cro GrIBaeT HeW3BecTHA, B TaKMX CNy4yasiX OrpaHUYHBAIOTCH
OIEHKOH OTHOCHTENLHOH NOrPenrHocTH, T, €. YKasbIBAIT YHCIO,
KoTopoe 60JbIlle OTHOCHTENLHOH MOTPeIHocTH N1b0 PaBHO eif.

Yopa)kHeHUA, BKJIIOUYEHHBIE B JAHHBIH OVHKT, yvOemIaioT
YUYAIMXCA B OPAKTHYECKOH 3HAYMMOCTH NPHOOPETEHHBIX MMH
3HAHHIl 1 yMeHHI. PeKoMeHAYETCA OPraHH30BATH KOJICKTHB-
Hoe ofcy:¢/leHne OTBETOB K YIpaXHeHHAM 788 —795, nonyueH-
HBIX YYAIMMUCH,

Ha ypoxax, oTBOAWMEIX HA M3yYeHNe AaHHOTO maparpada,
¥ Ha HNOCJIeAVIOIIUX YPOKAX PeKOMEHAYETCH HCIOJIL30BATH He-
KOTOpBIe NOIMOJHUTeNbHEIe ynpaskHeHna K § 10. B ux uucno
MO HO BRJIKYHNTE 3aaaHRa 918—920, a rax:xe 3agaune 928, B
KOTOPOM IIpeACTABIeHA CTAPUHHAA 3afaua M3 KHUTH <«Hauamna»
Eexkanna.

YxasaHusa K OCHOBHbIM ynNpaXxHeHusm yvebHuka

"727. CocraBuM U nDpeobpasyeM PasHOCTh JAHHBIX BbIpaiKke-
HUH:

4b(b+1)—(2b+T)(26—8)=4b" + 4b — 4b° — 146+ 16b + 56 =
=6b+ 56.

IIpn pasamyHLIX 3HauYeHHAX b DTa PasSHOCTL MOKET NIpPH-
HUMATH KAK TOJIOKHUTENbHBIe, TAK N OTPHLATEALHEE 3HAYEHNA
Iy GeITh paBHON Hy 0. CleqoBaTeIbHO, HEJBL3A YTBEPXKAaTh,
YTO Ipu A000M b 3HAUEHNE NepPBOro BEIpa)KeHns Goablue, YeM
3HAYCHHE BTOPOTO.

731. IlpeasapuTenbHo caegyetr yOeAUTRCA B TOM, YTO yda-
muecsa TBEPAO 3HAKIOT caeAYIOIIHi daxkT: Opu NIOOEIX 3HAYEHN-
ax a n b BepHO HepaBeHcTEO (a — b)’ = 0.

732. (xa pabomst 6 napax.) PaccMoTpuM, HanpuMep, Apobn

. ITocore mpubasnenna ennnunu K YHCIMTENIO ¥ 3HAMEHATEeIK0

ApobH MONYYHNM ,qpoﬁb §’ KoTopas GoabIIe i, T. e. Apo0b VBe-
JUYHIIACE. 5

Pacemorpum npoﬁb Hocne npubaBieHnd e ANHUIILI K YHC-

6"

JUTENI0 M 3HAMEHATENIO APOGH MOAYYHM Apobb %, KoTopasd
MEHBIlIe %, CJeAoBaTeNBHO, Ap00b YMeHBIINIACE.

MokHO BEICKA3ATDH CAeAVIOINYIO THNIOTE3Y: €CJAH YHCIIHTENb

a
apobn 7 MeHBIlle 3HAMEHATe/s, TO Hocle npuGABICHHA €UHH-
Il K €€ YHCJIATENK U 3HaMeHaTe 0 Jpo6E YBeIUUUBAETCA, €CaH

a
JKe 4HCANUTeNb APOoOH b bosnbllle 3HaMeHaTend, Apodb YMeHBb-

IHaeTcH. ,Ilonamem aTO.
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a+1 a

CocTaBUM pasHOCTH Apobeft —-— el u » U npeobpaayeMm eé:
atl a_ab+tb-agb-a b-a
b+1 b bb+1) bo+ 1)
a+1

Ecnm a<b, To b-a>0 u b+l-—%>0; ecau a>b, To

a+1 a
- =< 0. T'anoresa goxasaHa.
b+1 b " A

734. B oToM ympasKHEHHMH ydamiueca AOJIKHBI 3aIMCATh B
6YKBEHHOM BHJAEC HEPABEHCTBO, KOTOPOE CleAyeT AOKA3ATh.

b—a<0wu

a+%;;2, rae a > 0.

PaceMoTpumM pasHOCTE 3THX BRIpaXKeHUIL:

a’-2a+1 _(a-1¥
a T a

a+l—2=
a

2
a-1
-(—;-2- 2 0 npn mo6oM NOJOKHTEIBHOM 3HAUeHHY a. Hepapen-

CTBO BEPHO,
MOKHO NIPEANIOK AT VIAIIUMCH BEIACHUTE, IPH KAKOM 3HA-

YeHUU a BEINONHAETCA PABEHCTBO & + % =2.
738. (Jas pabomwt & napax.) NoxaxeM, uTo ecnu a®>b?,

TO IIPH NOJMOKHUTENLHLIX 3HAYEHUAX g U b cmpaBeATUBO Hepa-
BEeHCTBO a > b.

Ecau a®>b%, ro a? —4°>0, T.e. (a-b)(a+b)>0.

Tak KaK @ 4 b — NoACKUTENAbHREIE YHCAA, TO 4 + b >, 3Ha-
yur, ua-b>0, r.e. a>b.

a) CpaBHHNM KBAADPATEH! JAHHEIX BhIPAKEHHI:

(V6 +/3)* =9+ 2V18; (V7 ++2)* =9+ 2V14;

218 > 214, creposarensuo, (V6 +vV3) > (VT + v2)%;

V6 +v3 u J7+ V2 — nonosxmrennynie umcna, smaumr,
U6 + 3 > 47 +42;

r) (V10 — J7)% < (11 — /6%, raxkar 17 — 2470 <17 — 2J66.

CrneaopaTenrHO, V10 -7 <11 - s/_

740. IIpeo6pasyeM pasHocTs Beipakennii (@ + b°) u ab(a + b):
a® +b® —ab(a+b)=(a+b)a® —ab+b’)-—abla+b)=
=(a + b)(@® - 2ab + b*) = (a + b}(a - b)*.

HSBeCTHO, uTQ a > 0 b > 0, a#b, caepopaTensuo, (@4 by x
x (@ - b)? >0, anaunr, a®+b° >ab(a+b}
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741. IIpousBegeHne KpaiiHNX 4wieHOB paBHO k(% + 3), a mpo-
H3BeeHHe cpedHux uneHoB — (k+ 1){k + 2). CpaBHUM ¢ HYJEéM
PA3HOCTh 3THX IMPOU3BECICHHI:

BE+3)—(B+1)(B+2)=k°+3k—(B*+3k+2)=
=k*+3k -k - 8k-2=-2<0.
CrenoBarenbHo, mpy J0bOM 3HAYEHUW £ mepBoe NpoHU3Be-

JeHHe MEHBILIe BTOPOTO.
742. O603HAYHM Yepes S PACCTOAHUE OT NOCENKA J0 CTAHIIHAH.

§ 8 8

- Y M — +
5 1> a Muuia [2_5,5+2.4,5}q
Hafo cpaBHUTE BeIWHHHBL 1yl,1 OneHHUM PasHOCTh 3THX
BeIHUYNHI 5 119

Kosa saTpaTii Ha Bech NyTh

1

45+55-99 _ 1 _ o
11

495 495

1 1.
toT5T

CnepomaTenbro, Muma saTpaTiHa Ha Jopory Oojblue Bpeme-
HH U MEePBRIM HA cTaHnuo npumeén Kons.

748. IIpu oTBeTe HA MEPREIE TPH BOMPOCA YIAIMHECA HOJIMK-
HBEl CHOPMYJIHPOBATE COOTBETCTBYIOIIYIO T€OPEMY O CBOHCTBE
HepaBeHCTR. Ilpy oTBeTe Ha YeTBEPTHIH BOIIPOC CaedyeT Ipex-
JOYHUTH YIAIAMCH NPHBECTA NPUMeEDHL.

749. a) UsBecTHO, uT0 a — 3 > b — 3. TIpubaBuB K obfenM ua-
CTAM HepaBEHCTBA HHCIO 3, nmoayduMm a>b. Taxk xkak a>b u
b>4, To a 1 b — NONOKNTEJILHBEIE UNCAA,

I') U3BECTHO, YTO —2a > —2b. Paaneans obe 4acTH HEepaBeH-
CTBa HA OTPHIATEJIBHOE YHCH0 —2 H IOMEHAB 3HAK HepaBeHCTBa

Ha OPOTHBONOJNMKHHMA, noayunm a <b. Tak kak b< —l, TO
a n b — oTpHUIaTeNbHBIE YHCIA. 3
755, TIpu BEIIOJTHEHHH 3TOrO YIPaXKHEeHN yUaluecsa J0IA-
HBI CCHJIATLCA HA CASACTBHE M3 TeOpeMH 4.
Ilo ycnoBuO @, b, ¢, d — DOA0XKNTEJbBHEIE YHCIA,

Tak kak a>b, T0 l<%; TaK KaK ¢>a, TO l<l; TaK KaK
a c a
1.1 1 1
d<b, 0 ->=, T.8. =< =,
d b b d 1 1
HcrkoMada mociefoBaTelbHOCTh UMeeT BHJ l, =, %, rk
c a

756. (s pabomut 6 napax.) a) Eciu a >0, T0 —a — oTpu-
maTeabHoe uucno. OcTajdbHEIe YeTHIPe YUCIA HONIOKUTeIbHELE,
MX 3HaYeHUe BO3PACTAET ¢ yBeauudenmem HKoadduinenta npu
nmepeMeHHOH a.

ViMeeM NOCIIEI0BATENBHOCTE —d, a(\/g -2 ), a3, 2a, 3a;
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§) cpeay 3THX YHCEN ABA LOJOMKHTENBHBIX uHchaa: 6a n

a(\ﬁ - JE ). OcTaJabHBIE TPH YHCAA OTPHIOATENbBHEIE, 3HAYEHUA
KOTODPBIX YOBIBAIOT ¢ BoadpacTaHHeMm KoaddumueHTa Npu mepe-
MeHHOH 4.

Tlony4aeM mOCTefOBATENBHOCTE 6a, a(\7 — V6), —a, —a+/5,
-5a-1.

757. Hy:kHO NpHMeHHTE CBOHCTBA HEPABEHCTB K JBOIHOMY
HEpPABEHCTBY,

0) YMHOKHM BCe YJIEHE HEPABEHCTBA Ha -1 M moMeHaem
3HAKH HEePaBEHCTB HA OPOTHBOLOJNOMKHLBIE!

—-3>-a>-4,T.e —-4<—a<-38;

r) npubaBHM THCIO 5 KO BceM 4YJeHaM JBOMHOrO HepaBeH-
cTBa -4 <—-a< -3, monyunMm 1<5-a< 2.

761. a) IlepuMeTp KBaAPATA CO CTOPOHOI @ CM paBeH 44 cM.
YMHOKHB BCe uJieHBI JaHHOI'O ABOIHOrO HEPABEHCTBA Ha 4, 1mo-
ayyum 20,4 < 4a < 20,8.

6) Ecin nmepuMerp KBaapara paBeH P ¢cM, TO ero CTOpOHA
paBHa % cM.

Paanennm Ha 4 Bce uneHs! ABoitHOrO HepaBeHeTBA 15,6 S P <
<15,8. Honyunm 3,9 < { < 3,95.

762, 0) ¥ 10010 3anmucaTh rpaHUIE] 3HAYEHUH i B BIAe O0LIK-

HOBEHHHX Apoleii: % <y< % IIpiMeHNB caeAcTBUE K3 Teope-

MBI 4, TIOAYY9HM 4 < 1 < 8.
¥

767.a) Taxk kax a° - b’ =(a -~ b a+b),a®>b’, T.e.a’ - b*>0
na>0,6>0,10 @a~-6>0,

PaccMoTpuM pasHOCTB a° — b®;

a® — b* =(a - b)(a® + ab + b*) > 0 xax npouaBefeHNe ABYX II0-
JOKUATETBHBIX MHOJ!:CHTeJIeﬁé

6) ms paseHcTBa a® - b*=(a~b)(a®+ab+b*) u yenoBnsa
> b caepyer, uto a — b>0. CaenoBaTenbHo,

al—b=(a-b)(a+b)>0

KaK NPOU3BEACHHE ABYX HOJOKHTENBHBIX MHOMKHTENECH,

768. 6) Uz nepaseHersa 4 < b < 5 caepyer, uro -5 < —-b<—4,
H3secTHO, uT0 3 <a < 4. Ouenum passHocTs a — b,

CHosKHUB 3TH ABOIIHEIEe HEPAREHCTRA, MoayuuM —2 <a — b <0,

773. a) Ilepumerp OpAMOYroJIbHHKa CO CTOPOHAMH a H b
BHIUHCAAeTcA o dopmyne P=2a+ 2b. CnoKuB ABOWHBIE He-
palngt-ic'raa 10,8<2a<11,0u7,2<2b< 7,4, monvanm 18,0< P <
< 16,43

a3
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6) nnomans NPAMOYIrOJILHAKE CO CTOPDOHAME @ H b BhIuMc-
Agerca no gopmyne S = ab. [TepeMHOXEB IBOiHBIEe HEpABEHCTRA
5,4<a<5,5 u3,6<b<3,7, noayunm 19,44 < 8 < 20,35,

774, Ouenum miomanb KOMHATHL, T. €. IPOU3BeAcHUE ab:

75<a<7,6
54<b<b,5
40,5 < ab< 41,8,

Tak kak ab > 40, To noMeren e MOAXOAUT AJNA SNOGMHOTERK U,
775. IlyeTs y— TpeTuili yroa TpPEeYroJbHHMKA, TOrAa
¥=180° — (ot + B). Ouenum crauana cymmy o + B;

58° <o < 59°
102° < <103°
160° <o +pP<162°,
3aTeM OleHUM 3HAUEeHHe BhpaXKenusa — (o + B):
-162° < ~(a+p)< -160°.

ITIpubasurm 180° Ko BCceM uneHaAM JTOTO ABOMHOIO HEPABEH-
crBa: 18°<y<20°,
776. (Ira pabomubt 6 napax.) a) BocnonesyeMca COOTHOILIE-

HHAMH
a-;b? (_ab; a;c; (_ac; b;c

TlepeMHOMHB 3TH HepPABCHCTHEA, HOJAYUHM
(a+£:')(a-H:-)(b+.':)> [ 2p2 2
=2.Ja‘h .
8

o yeaoemio a2 0, b0, ¢ 20, saaunr, Ja’b’c® =abc. Ciae-
JOBATENBLHO,

(a+b)(a+ c)(b+c) 2 Babce;

6) asa Toro UTobn1 AOKA3ATE AAHHOE HEPABEHCTBO, II€PEMHO-
JKHM YeThIpe HepABEHCTBA:

a+1;\/— b+1;\/— a;c? ac: b"'c?\/b_c.

Toayuum

{a+1)b+1)a+cXb+c) 2.2
16 3\/0 b

Tax xak @20, 20, ¢20, To Ja®b?c® =abe. Caeposa-
TEJBHO,

(a+1)(b+1)(a+c)(b+c)=16abe.
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D D
Puc. 9 Puc. 10’

777. PaceMOTpUM BHINYKJBIH ueThHIpéxyroarHuk ABCD
(puec. 9). AC u BD — ero guaronanu, O — TOYRa UX IIepeceye-
HHA.

HOna rpeyroasHuka AOD uMmeeM HepaBeHCTBO AD < AO+
+ 0D, gaa tpeyronpHuka BOC — BC < BO + 0C, Cnoxup aTH
HepPaBeHCTBA, NMOJYYHM

AD+BC<AO+BO+0OD+0C, r.e. AD+BC<AC+ BD.

AHaNoOrHYHO AoxasbiBaercd, uro AB+ DC < AC + BD.,

778. (Badaua-uccnedosanue.) IlpopegéM Meauany BO Tpe-
yroasHuKa ABC ¥ npogosxuM ayd BO, OTJIOIKHNB HA HEM OT-
pesok OD = BO, CoequnuM Touky D ¢ roukamu A u C (puc. 10).
Ionyuenunlii YeThIpEXyroasHuk ABCD gaBngeTrcda nmapainnieso-
rpaMMoOM, TAK KAK ero AHATOHAJNH NpPH IepecedeHHH AejATcH
nmomosaM. Baeaém ob6oznauenua: BC=a, AC=b, AB=c,
BO =m,. Torna BD =2m,,.

IIo HepaBeHCTBY TpPeyrOJLHMKA ANA TpeyroJsHuka ABD
NMEEM

2m,<BC+ AB, 1.e. 2m,<a+c.

AHAJOTHYHO MOXKHO JAOKA3aTh, UTO
2m,<b+c¢, 2m,<a+bd,

Tae m, 1 m, — MeIHAHBI, IPOBEAEHHBIE K CTOPOHAM G B ¢ COOT-
BETCTBCHHO.
ChoXHB TP HEPABEHCTBA, MOJYUUM

2m,+2m, +2m,<2a+2b+2¢c, T.e. my+m.+tm,<at+b+ec.

Hrak, cymMMa MeAHaH TPEYroJbHHKA MEHBIIE €ro Iepu-
MeTpa.
787. BeruucanMm 3 % ot 420: 420-0,03=12,6 ().
BHAYMT, MOMHO 3ANKUCATH IBOWHOe HEePABEHCTBO IJIS IHC-
na a:
420-12,6<a<420+12,6, 1. e. 407,4<a<432,6.

789. ITo ycnosuwo 3agaun m=32+1, r.e. 31 <m<33.
B saganuax «a» B «0» caegyer 4aTh DOJOMUTEIBHEINA OTEET,
A B 3aJJaHHAX «B» H «I'* — QTPHUIATEJbHBIN.

112



792. OxpyranM uuciao 2,525 go 0,1: 2,525 = 2,5.
HadigéM OTHOCUTEJBLHYI0 MNOTPEIUHOCTh HPHOGANMEHHOTO

. 2525-25 4000, _ 0,025 1000, _ 10
3HAYUEHHA: 25 100% = 25 00%=1%.
793. Haiiném cHavana a6CONOTHYIO ONOTpeIHOCTh npubian-

FHKEHHOTO 3HAYCHNA: |7,6 - 7,8! =02,

OTHOCHTENLHAA NOTPEIIHOCTD PABHA g—’% +100% = 2,6%,

794, OTHOCHTENBHAA HOrPEIIHOCTD JAHHOrO IPpHGINKeHUA
0,1
aBHa ——— 1009% =~ % .
P 510.2 00% = 0,02 %
Ipu permeEny 3TOH 384aTH PEKOMEHAYETCA BOCHIOJb30BATh-
CA KAAbKYJIATOPOM.
795. HaliiéM OTHOCHTENBLHYI0 HOrPEIIHOCTH KAaKIOro H3
9THX H3MEDEHHH!
0,01 4100% =-L.100% ~ %: —290 __ 100% =~ 0,18 %
0.15 100% = 15 100 % = 6,67 %; 384000 (¢ N ('
Tak kak 0,13 % < 6,67 %, TO KaYeCTBO BTOPOTO U3MEeDEHAHA
BbIMIE,

Ykazanua K AONOAHUTENbHbIM YNPAXHEHUAM
y4ebuuka

917. a) Kaxxaas 13 NAHHBEIX CYMM — OOJIOMUTEIRHOE YUCTIO,
CpaBHUM UX KBAAPATHI:

(V7 +25)° =27 + 44355 (2+ V35) = 39 + 4/35;
27+4\/§5—<39+4\/?E._

CnegosaTensHO, \ﬁ +2 \/g <2+ \/?g

918, Ilpeobpa3yeM pa3HOCTb AAHHBIX BHIpaKeHMIi:

a)a’+b+2-2(@a+b)=a’-2a+1+b" - 2b+1=(a- 1Y+
+(b—-1)*>0 opn m06BIX 3HAYCHUAX @ U b.

919. 6) IIpeolOpasyeM cHAYaANA cyMmy Apobeii, CTOAIIVIO B
CKOOKAaX:

1, wy-8__ 1 . y-3 _ y-2y+l _ y-1
V-y -1 yy-1) -Dy+l) yw-p+1 y+1)
HmMeem

22_"'_3__2_: y-1 =yz+3_2(y+1)2y2—2y+1=
y-1 y ply+1) y-1  y-1 y-1

Tax kak y>l, roy-1=>0,

y_lo
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920. Ecau cKOPOCTh KaTepa X KM/4, a CKOPOCTh TEYEeHUA
¥ KM/4, TO B IIePBOM cJydae BpeMd, 3aTpadeHHOe KATeDOM HA

20 , 20 ]q,aBo BTopomcnyqae—igq.
X+y x-y x

CocTaBuM M npeofpasyeM Pa3HOCTE 3THX BHD&JRGHI-IH:

20 20 40 _ _40x _ 40 _40x"-40(z"-y") _ 404
x+y x-~y x x'-y® x x(x” - y°) x(x* - )

BeCh IIYTh, PABHO [

Io yenosmo safaun x>0, y>0 n x >y, sHaqnT, 40y°>0 u

2
x(x - y)(x +y)>0, cnegoBaTeJbHO, 3HAYEHHE APOOU 40y

x(x” - y?)
IOJIOKHUTENRHO,
ITonyuaem, uTo Gonbllle BpeMeHK OyAET 3aTpadeHO KATePOM
Ha mpoxoxaeHne 20 kM no reueHno n 20 KM IPOTUB TEYECHHUA.
921. (3adauxa-uccredosanue.) CocraBUM GOPMYJILL IJIA BbI-
YUCNEHUA BpeMeHH ¢, U i,, 3aTPAYEHHOr( JOAKOHR Ha BeCh HYTh
B KaXXABIN H3 ZHeH: § = 8§ 48 ;. = 3 3.
x+ Yy xX—Y X+ 2 x—-2
HaeecTHO, uTO ¥ < 2. COCTABMM Pa3HOCTH i, — {, U Ipeolbpa-
3yeM ee:;

i _p =_8 s _[_s 8 | 1 1
2 M x4z x-z lx+y x-y Xtz x4y

1 1 —e. y—z . zZ—y
”[x—z x—y] P Yoy S e v s

= s(z-y) - 2x(z+py)
(x+2)(x + P)x -2} x - y)’

3aadenve aTo#i ApobHN MOJOMKHUTENLHO, CAEZOBATENBLHO, BO
BTOPCI A€HE JIOJKA 3aTpaTHJa HA BeCch NYTH OOJBIIE BpEeMEHH,
YyeM B HEPBLIH.

923. O60o3HaUYMM JMIHUHBI CTOPOH TPEYroJbHHKA Uepes 4, b K
c. Tar rak kamAaa CTOPOHA TPEYIOJLHHKA MEHBINE CYMMBI IBYX
APYTUX CTOpPOH, TO a<b +c.

IIpuGaBuB g K o06eMM YaCTAM HEPABEHCTBA, IIOJYUYHM

a+b4c
2a<a+b+c, oTcoaa % >a. AHaJOrH4HO AOKAa3bBIBAETCA,
qTo —a+g+c>b 5 —a+g+c>c.

924. IlycTh CTOPOHA KBAADATA PAaBHA X CM, TOIAAa €ro Ivio-
iajb paBHA X’ ¢M°, a IepUMeTp papeH 4x cM. OG03HAYUM CTO-
POHBI IPAMOYTOJILHHKA Uepe3 a CM H b cm (a#b), Toraa ero
IIOmaZb paBHa ab cM®, a nepumerp papeH 2(a +b) cMm.
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H3spectHO, uTO 4x=2(a +b), T. €. X = @+b

. Hajxo cpaBEHTH

2
(@a+b)y n ab, IlpeobGpasyeM pasHOCTE:
(a + &) —ab= a® + 2ab + b* —4ab _ a® ~2ab+ b* _ (a-b)’
4 4 4
(a - by’
Taxk Kak — > 0 opn a006BIX 3HAYEHUAX 4, b (a#b), TO

oAb KBagpara GOJbIe NNOIMAAH MPAMOYTOJBHHKAE, MMe-
IOLIETO TOT JKe MEePUuMeTp.
926. 6) Ilpeobpasyem pasHOCTD:

a b 1, 1)_a%+b® a+b _

PO {a o) T ab
_(a+b)(a®-ab+b*)—abla+b) _(a+b)a-b)
- a®h® - a’v® ]

2
Tax kak a>0n >0, o a+b>0nu w;o. He-
PaBeHCTBO BEpPHO. a’d
927, a) Ucnonb3ys COOTHOIIIEHHE MEXRAY CpeaHuM apudme-
THYECKHM M CPEAHUM TEOMETPUUYECKHM ABYX INOJ0KHATEIBHBIX

b
ac + — b
yuceJql ac Hu 2, NOAYVYHM 3 € > ’ac-?-; ac+-c->2\!ab;
< ¢

6) TpHMEHNM COOTHOLIEHHEe MEXKAY CPEAHMM apHdMeTHUe-
CKUM H CPeJHNM TeOMETPHYECKHM K KaxXA0H cymme:

2 2 2 g 2 2
1+& 2205, 1 "—;21/.‘1-; 1+"'—>2Jc—.
+bc be +ac ac ab ab

2
1+%
ac

W

= 8.

2
<
1+E

2
Orcroma [1 +&
be

928. B nponoprun —g» = -3, Thoe a, b, ¢, d — NOJNOKUTENLHEIE

yucaa, @ — HanbGoJapmee uuncao. CaexosaTenbHo, @ > b, a, 3Ha-
yurt, ¢ >d. JloMenAeM B NpOoNOpPOHY MECTAMH CDeAHHE UWIeHBI H
BeiuTeM 1 n3 06enx eé yacTeil, MOJYIHM

a-c_b-d

a b
a_1-9_ =
- p 1 nan . 7

a-c _b-d
o I
. . TaK

IIpegmonaoxum, UYTe ¢ —c < b —d, Torga

KaK ¢ > d, YTO NPOTHUBOPEYHT NOJyUeHHOMY PDABEHCTBY., SHAUMUT,
a—c>b-d. Orcropa a+d>b+ec.
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YkazaHusa K ynpaXxHeHusm u3 paboyeit TeTpaau

ItyagT 25

8. a) Paccmo'rpnm PA3HOCTE BEIPAXKEHHH, CTOALHX B JJeROMH
" npaBou YacTAX HepaBeHCTBA:

4a’+a-(2a-11){(11+2a)—-a=4a’+a-4a*+121 -a=
=121>0.

CrneaoBaTenbHO, HEPABEHCTBO BEPHO IIpH J0GOM 3Haue-
HUM a;

0) paccmoTpuM Pa3HOCTS:

9a(a+2)-(3a+4)°+31=9a"+18a - 9a® — 24a - 16+31 =
=—6a+15.

JaHHOEe BBEIpAa)XeHHe NPH PA3MHYHLIX SHAUEHHAX 4 MOIKET
NPAHAMATE KaK NOJOKHTEeNbHbIe, TAK M OTpHIIaTeJIbHbIe 3HA-
yeHusa. CreqoBaTe/JbHO, HEPABEHCTBO HE ABJIAETCS BepPHBIM IIpH
J1000M 3HAYECHHN 4.

10. MoxxHo B3ATb, HANpHUMep, 3HAUeHHe p, pasHoe 4,3. He-
paBeHCTBY 3,9 <x<4,3 yAOBIETROPSAET eAHHCTREHHOE IIEJIOE
yucyo 4.

B xauecTBe p MOMKHO B3ATH JI060c 3HAYEHHE N3 HATEDBAJA
4<p<5;

0) Bo3bMEM, HAIpMMep, 3HAaUYeHHe p, paBHoe 5,2. Hepagsen-
c'rgy 3,9 < x < 5,2 YAOBIETBODAKT TOJLKO ABA IeJblXx YHCIA: 4
M 5.

B xauecTBe p MOXKHO B3ATE J1000€ 3HAYEHHE N3 HHTEpBaIa
S5<p<86;

B) BO3bMEM, HAIPHMED, 3HaYeHHe p, paBHOe 3,94. Hepasen-
cTBY 3,9 < x < 3,94 He yA0BJLTBOPSAET HH OZHO LEJIOe UMCIIO.

B xauecTBe p MOMHO B3ATH JI0OOE 3HAUEHHE U3 MHTEPBAJA
3,9<p<d.

13. a) OGo3HAYMM IPONYLIEHHOE YHUCJIO YEPes3 Z.

x*—6x+y’-10y+2>0.

JononmHUM Kamawli m3 ABywIeHOBR x° —6x M y° - 10y mo
IIOJIHOT'O KBajpara:

x2—6x+9+y - 10y+25—-34+2z=(x—-3)*+(y -5 -34+2.

JaA Toro uroGhel 3HAYEHAE 3TOA CYMMBL OBIJIO ITOJIOMXHUTEb-
HBIM OpH JI00HX 3HAYEHUAX X H I/, HAAO B3ATh 2 > 34, HAIIpAMED
2=40,

14. a) IIpeobpasyemM JieByI0 4acTh JAHHOTO HepaABEHCTBA, NC-
NONb3YA BHIACACHWE [IOJHOIO KBAAPATA:

81x% +9y% + 36x — 6y + 10 =81x* +36x+4+9y —-6y+1+5=
=(9x + 2)°+(8y — 1)*+ 5.

Jta CYMMa IIOJIOMKHUTEeJBHA IIPDA JOOLIX 3HAYEHHAX X K Y.
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15. IlycTb CKOPOCTH JIOAKH NPH ABMKEHHH 10 03€DY paBHa
X KM/4, & CKOPOCTb T€YeHHMSA PEeKH PaBHA ¥ KM/4. 3azaua cBo-
40 | 40 ApobbIo 80
xX+y Xx-y x
IIpeobpasyem pasHOCTD

AATCA K CPABHeHMI) CYMMBI

40 + 40 80 __80x 80 _ 80x% — 80x? + 805° -
x+y x-y x -y «x x(x? - )
- 80y°
x(x—y)x+y)

80y° -
x(x—-yNx+y)
3HAYRT, 10AKA HOJIBIIE BPEMEHH 3aTPATHNA B IEPBHI AEHD,

Tax rax x>0, y>0m x>y, TO

IIvaxT 26
8. Tak xKakKk x — oTpHIATEeNBHOE YUCIO0, TO YHCAA —X K

-xJ3 — HOJIOKATENbHBE, 3HAYHT, —X <—xv3. OcTanrbHbie
TPH YHACIa OTPAOATENbHBIE, HX SHAYCHHA BO3PACTAIOT C YMEHbD-
IeHReM 3HaUYeHWs Kosdduumenra npm nepemenHoi x. Ha-
HMEHBIINM OTPULATEIBHBIM YHCJIOM ABJIAETCA 4X, YYHTHIBAA,

9TOo \/g - '\/E < 3, Nnoay4dyaeM TAKVIO NOCJIeA0BATEJIBHOCTL YHCE:
4x! 3x‘! I(Jg - Jé), —Xy -x\/:;.

12, Ilo yemoBHIO @ < b, caezoBaTebHO, i> %;

1 1 1.1
d > b, cnegoBare 0, — <=, T.0. ==
AOBATEHRHO, <o "% 3”4
¢ < a, cAeJ0BATEABHO, 1 > -1-.
C a
1111
HveeM —>=>=>=.
¢ a b d
MyuaxT 27

7. O6ném Ky6Ga BEIYHC/IAeTcA No dopmysne V =a°, rae
a — cTopona Kybda. Urobn omeHHTD 00BEM Ky0a, HALO BO3SBECTH
B KyD BCe YJEeHEI ABGHHOIO HepaBeHCTBA 1,3 <a<1,4.

ITonyuum 2,197<V < 2,744 unu, okpyraasa, 2,2<V<2,8.

IInommazns NMOBePXHOCTH KyD0a BEHYHCAAETCA IO GopMyae
8 =6d’. CHaua/ia ONEeHUM 3HAYCHUE BLIPASKCHMA a°:

1,69<a’<1,96.
CrenoBaTeabHO, 6-1,60<85<6-1,96; 10,14<S<11,76.
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10. ITycTs x, ¥, 2 — nDoAOHNTEeNbHEIE Uncaa U xy2 = 9. HMme-
€M COOTHOIICHUS

1+x>2Vx; 1+y>2\/§; 1+z>24yz.

HBPBMHOJKHB 9TH HEepaBeHCTBAa, IIOJAYVIHAM

A+ + )1 +2)>8xyz.
Tax kak xyz=9, To 8./xyz = 8\/5_) =24, CrnenoBaTesnHO,

A+x)(1+y(1+2)>24.

IHyaxT 28
7. CpeaHee apudMernaeckoe dncen & H b PaBHO
Hmeem

[a+b _a|_|a+b—2a| |b-a| |a+b _b|_|a+b—2b|_ =y
2 - 2 ’ T2

TounocTe TpubaAMKeHHA B 060AX CAyYasnX OZHA M TA JKe.

8. OTHOCHTEeIBHAA NOTPEIIHOCTD IPHOAAKEHUA IPU A3Me-

a+tb

PEeHHH AJIUHBI CTEDKHA paBHa % + 100 % = 0,6 %.

k4

OTHOCHTEIbHAA NOTPENIHOCTh NPUOGIMMKEeHUA NPH u3Mepe-

HHUHY AHaMeTPa NONEPETHOr0 CEUeHAs paBHA % - 100 % = 1,6 %.

Tax xax 0,6 % <1,6 %, To KayeCTBO H3MEPEHHA BHILUE B
NEPBOM cayuae.

9. OneHMM NAOIIAAL MEPBOA KOMHATHI, MEPEMHOMHAB He-
paBeHcTBa 7.6<a< 7,8 u 6,1<b<6,3. Ilonyuum 46,36 <ab<
<49,14.

OneHRAM IIIOIMAAE BTOPOH KOMHATEI, IEPEMHOMKHE HEPABEH-
crBa 8,1<¢<8,3 n 5,6<d<5,8. ITonyuum 45,36 <cd <48,14.

Cirox¢uM noJyyeHHbIE JBOMHEBEIE HEPABEHCTBA:

91,72<ab+cd<97,28.

IIoMmenienme, cocrodilee N3 9THX ABYX KOMHAT, IIOAOHAET
Ana odnuca GEPMEI.
11. PeminM KBagpaTHOe ypaBHeHHe x = 12 — x:

x4+ x-12=0; x,=-4; x,=3.
A6conoTHAA MOrPENTHOCTDL IPH HAXOMAEHHH IIePBOTO KOp-
HA rpapuyYecKUM cHoocofoM COCTABAAET |—4—(—3,8)|=0,2, a
IIpH HAXOXKAEHUH BTOPOTO KOPHI — |3 -2,7 | =0,3.
B mepBom cayuse OTHOCHATENbLHad norpemnoc'rb pPaBHA

g’g -100% =~ 5,3 %, a Bo BTOpOM C/Iyuae — -2-— 100 % =~ 11,1 %.
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§ 11. HepaBeHCTBA ¢ OTHOH IIePEeMEHHOH
H NX CHCTEMBI

Homep nyuekT2 Haapagmne nyvHETAa Yucio ypoKoB
a2 Ilepeceuenre n 06beAUHeHIe
MHOMECTE 1(2)
33 THcIOBRIE TPOMEKYTRKH 2(2)
34 Pemmenne HepaBeHETB ¢ ofHOIH
nepeMerHOH 5(8) .
356 PemmeHre cucTeM HEpAREHCTE C
OHOI NepeMeHHOMH 3(4)
KouTponsHaa paGora Ne 8 1

Copepxanue marepuwana

OCHOBHOe coepKaHue JaHHOro naparpada cOCTABAAIOT aJl-
TOPHUTMEI pellleHUs HePABEHCTB, CBOAALIMXCA K JHHEHHBEIM, M
CHCTEeM TAKHX HepaBeHCTB. K YCBOGHHIO 3THX ANTOPUTMOB yYa-
MHXcA POTORAT BBOAMMEIE B XAHHOM Maparpade MOHATHA nepe-
ceveHma ¥ o0BeAHMHEHUA MHOMKECTB, 4 TAKe CBeleHHNd O Ha-
3BaHUAX N 0003HAUCHUAX PA3TIHUHLIX YHCJIOBBIX IPOMEKYTKOB.
BroguTca NOHATUE PABHOCHJILHBIX HEPABEHCTB H DACCMAaTPHBA-
KOTCA YCIOBHA IIEPEX0XA OT ONHOIO HEPABEHCTBA K APYroMy, EMY
paBHOCMJABHOMY. Ha KOHKDETHHIX NPHMepax pasbACHAKTCA
ANTOPUTMEI pellleHHsI HepaBeHCTB ¢ OZHOH mepeMeHHOMH, cBOAA-
IUXCcA K JUHEeHHbIM, 1 CUCTeM TAKHX HEPABEHCTB.

OcHoBHas yenb

OcHOBHAA IeJlb M3YYeHHd AAHHOI'O MATEPHAJNA COCTOHUT B
TOM, YTOOLI PACIIMPHUTL 3ANAC 3HAHHIN yYalquXcA o MHOMe-
CTBaX, O3HAKOMHUTH HX ¢ PA3JTHYHBLIMN BHIAMH YNCIOBLIX IIPO-
MEXYTKOB B COOTBETCTBYIOUINMH o003HAUEHHAMH, ¢hOopMHpO-
BATh YMEHHA pelllaThk JUHeHHBE HEePABEHCTBA C OAHOM mepe-
MEHHOM M CHCTEMBI TAKHX HepPABEHCTB.

XapakTepucTuKka OCHOBHbIX BUAOB AEATENbHOCTH
yHalwmxca

Yuaniuecsa AOMMKHE YMETh HAXOANTL B HECJHOMKHEIX CUTYA-
NEAX NepeceveHre U 00beJHHEHNEe MHOKECTE, HIUIKCTPAPOBATD
C MOMOMIIBK KPYToB Jiiepa COOTHONIEHNHE MEXKAY HEKOTOPEIMHA
YUCAOBLIMHE MHOMecTBAMM, OHM OBIAACBAIOT TAKKE YMEHHeM
H300paxaTs HA KOOPAHHATHOH NPAMONH OCHOBHBIE UHCJIOBBIE
NPOMEKYTKH: MHCAOBOH OTpPEe30K, MHTEPBAJ, NOJIYHHTEPBaJ,
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9MCJIOBOH JIyd, OTKPHITHIHA YMCA0BOI ny4. PopMupyerca yMeHHe
VYaIHXCA DPEIIATL HepaBeHCTBA ¢ OAHON NMepeMeHHOMH, cBOAA-
ImuecA K TAHSAHRIM, HCIONb3YA JJs1 3TOI'0 CBOMCTBA PABHOCHIE-
HOCTH HEpABeHCTB. YUalllMecs ORMAJEBAIOT TAKXKe yMeHHeM
pelaThL CHMCTeMEl HePABEHCTB, CBOASIUXCA K JHHeHHBEIM, Ha-
XOAHUTH B HECHAOKHEIX CIy4YasaX MHOMKECTBO pellleHuit ABOMHOTO
HEPABEHCTBA C OfHOI MepeMeHHOI.

MeToanyecknii KOMMEHTapUA

Hayuyenue gannoro naparpada HaUMHAETCH C BBEAEHHA IIO-
HATHHA nepeceyeHHs N o0beAHHeHHA MHOMxecTB. CoaepsaHne
8THX NOHATHIH pacKpuIBaeTcA HA NPOCTEHIIAX IIpHMepax. Yda-
mHecA AOJIXKHLI YCBOHTD COOTBETCTBYIOIIHE OIpeAesIeHN A, CChI-
JarbcAd HA HUX HPHM BHINOJHEHHH YIPaKHEeHHHd M HAy9IHTLCHA
NOAb3OBATHCH BBeAEHHLIMH O003HAUCHHAMH. ¥ CBOEHHIO IIOHA-
THI IepecedeHUA B 00 BeINHEHUA MHOMKECTB cIocoOCTBYeT OpH-
BJEUECHHE HAPIAAHBIX KHIMIOCTPALIMI DPH [OMOHIHM CHOEIIUAIL-
HBIX CX€M, Has3bIBAGMLIX KpyraMu OJiiiepa. B ceasu ¢ paccMmo-
TPE€HHEM BOIIpOCA O INepecedyeHHY MHOKECTB, He HMeIOIIHX
ofbUIMX 3NEeMEHTOB, BROJUTCA [IOHATHE NYCTOIO0 MHOMKECTBA H
COOTBETCTBYIOIIee 0o003HAYeHHe. CaenyveT celnaJbHO OCTAHO-
BHTLCA HA ynpaxXHeHnn 807, npegHasHadYeHHOM JIJia paGoTH B
napax. ITpu npoBepke ero BHINOIHEHNA IOJE3HO OOPATHTD BHU-
MaHNe yYaIqUXCHA HA NPHHOUNHAJBHOE DasjNiHe cJAy4aeB, C
KOTOPEIMH OHH BCTPEYAlOTCA B 3aMaAHUAX «a» U «O».

B nynxre 33 yuamumecs sHAKOMATCA € AOCTATOYHO GOMBIIAM
KOJUYECTBOM NOHATHH M cUMBOJOB. (O0/eriUTh UX YCBOSHME
nomoraer Tabinua, B KOTOPOH OpUBeAeHEl HA3BAHUSA M 0003HA-
YeHHHA YHCJOBHIX HPOMEeXKYTKOB DPA3HOrO BHUJAA, IOKA3AHO HX
n3obpasKkeHNe Ha KOOPANHATHOM IpAMOii. YCBOEHHIO HOBEIX CBe-
JieHnid cnocobcTByIOT ynpaxkHeHnnda 812824, Tem caMuIM 3a-
KAaJbIlBaeTcs 0asa ANA pacCMOTPEHHSA HA IIOCIeZYIOMEM YPOKe
ABTOPCKNUX MpHUMepoB 1 U 2, npUBeN8HHEIX B OVHKTE 33, U BhI-
NMOJIHeHHA YYAIMMHCA HEKOTOpPHIX M3 3azanmi 825—828, s
KOTOPBIX HAXOOAT IPHUMEHEHHe BECASHHBIC paHee DOHATHSA IIe-
pecevyeHHA N 00BeAHHEHUA MHOMKECTB.

B nyHKTe 34 yuamimec 3HAKOMSATCSA ¢ AJFOPHTMOM pelre-
HHA HEPABEHCTB ¢ OJAHON NMepeMeHHOH, CBOAAIINXCA K JHHeH-
HEIM. BBOAATCHA NOHATHA PEIOIEHAA HEPABEHCTBA H PABHOCHIb-
HbIX HepapBeHcTB. POPMYyAHDYIOTCA M PAs3bACHAIOTCA HA TIPH-
Mepe VCI0BHA MePeXoha 0T OAHOTO HEPABEHCTBA K APYTOMY, EMY
paBHOCUABLHOMY. Ilocie aroro yuammecs MOTYT ONPHCTYNIHTH K
BEIIOJHEHNIO yapaskHeHHH 833—837. BamHO npeaocTepedyn NX
OT pacmpocTpaHEHHOM OmNOKH, KOrga, pellasg HepaBEHCTBO
BHAA ax>b unu ax <b ¢ oTpHUATENAbHBIM KoaddHUHEHTOM a,
OHH JeNAT 00e 4acTH HepaABeHCTBA HA YHMCIO &, 3a0EIBafg NpH
2TOM H3MEHUTL 3HAK HEePABEHCTBA HA MPOTHBOIOJJOMHEIA.
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Ha 3TOM H HOCJIEAVIOIEM YPOKaX MOMKHO O3HAKOMHTL y94-
MHXCA ¢ ABTOPCKHUMHE npuMepaMul 1, 2 u 4 ¥ IpeANORNTE UM
BBIIIOJIHHTD HEKOTOpbIe 13 ynpasxkHeHulM 838—848. Tpernit us
YPOKOB, OTBOAMMALIX HA U3YYEHHE NYHKTA 34, MOSKHO IIOCBATHATL
O3HAKOMJIEHMIO VUYAIIUXCHA ¢ PeIlleHNEM HepABeHCTE, COAepIKa-
mux ApobH ¢ YUCAOBBIMH 3HAMEHaTedAMH. Ilocae paccMmoTpe-
HUA aBTOPCKOrO INpHMepa 3 MOKHO HPEIJIOMHTH YIaUIHMCHA
BBIIIOJHHUTE HEKOTODHe N3 3agaHnil 849—8567. 3axkmoanrens-
HBIE JBA YPOKa, OTBOZUMBIC HA N3YUYEHHE NYHKTA 34, MOYKHO
NOCBATHTE BBHINOJHEHHK) YVCIOKHEHHBIX 3agammin 858—869,
WINIOCTPHPYIOIINX BO3MOMHOCTH HOPHMEeHEeHHA HepaBeHCTB ¢
ONTHOH NEepPeMeHHOH AJA pellleHMd MINPOKOTO Kpyra 3ajgad.

3asepmaer usydenue § 11 nyEKT 35, B KOTOPOM yJallUecs
3HAKOMATCS ¢ PeIlleHUeM CHCTEM, COCTABICHHLIX U3 HEDABEHCTB
¢ OZHOH NepeMeHHOI, CBOAAIINXCA K JIMHEHMHEIM, B aBTOPCKHX
npumepax 1—4 xeMOHCTPHPYETCHA AOCTATOYHO IIPOCTOM crmocob
PelleHAA TAKHAX CHCTEM: IIPEAJIaTACTCA KaXKA0e H3 HepaBeHCTB,
BXOAAIMX B CHCTeMY, 3aMEHHTH PABHOCHAJILHEIM €My IIPOCTe-
OIHM HEepaBeHCTBOM BHAA X >4 HMJH X <@, TEE @ — HEKOTOpOe
YHCJIO, N300pasHThE HA PHCYHKEe MHOKECTBO pelleHUE KaXkAoro
H3 HEPABEHCTE, IIOCJIE Yero HAlTH nepeceyeHHue 3TUX MHOMECTB.
IIpn BHImOMHEHEN ynpaKHEHANH oT yyamuxcda tpebyercd, Kak
OOBLIYHO, JOCTATOUHOE BHHMAHHE H AKKYPATHOCTL. PeKoMeHay-
eTCA CIEeIHAJbHO OCTAHOBYMTLCA HA ABTOPCKOM IpUMeDpe 5 n
O3HAKOMHMTE VUAIINXCA ¢ YAoGHOI dopMoid sanucH, Korga npH
PEOICHHY ABOMHOrO HEPABEHCTRA HCIIOJLIYETCS MOCAEA0BATE I b-
HEIM [epexos OT OAHOrO JBOMHOTO HEPABEHCTEA K JIPYIroMy, eMy
PABHOCHJILHOMY. DODMHAPOBAHHIO COOTBETCTEYIOINEr0 YMeHUA
cIIoco0CTBYIOT yupaykHeHuda 892—895. 3amerum, UTO YMEeHHE
PemAaTh CUCTEMB!, COCTABJIEHHEIE K3 TPEX NMHEHHLIX HepaBeHCTB
¢ ogHO mepeMeHHOH, BEIXOUT 34 pAMKH 00A3aTeIbHBIX TPebo-
BaHUH, NpeAbABAAEMBIX K YUALLIHMCS.

H3 gomoJHHTeNbHHX yupamueHHit k § 11 pexoMeHAYeTCA
HCHOJB30BATh TEKCTOBEIE 3agayH 949—952, 962, 963.

YKa3aHna K OCHOBHBIM YNPaXHEHNaAM yuebHuka

807. (Iaa pabomut 6 napax.) a) ObosHauumM ueped C nepe-
ceuenne MHOMecTBE A 1 B (AN B=C), ayepe3 D) — obbepuHEHHE
aTuX MHOXecTB (A U B=D), Toraa

C — MHOMECTBO IeJILIX YHces, KPATHEIX 15;

D — MHOXKecCTBO, COCTOsLIce H3 IIeJbIX YUCeN, KPATHRIX 3,
B IeJIbIX YHces, KPaTHBIX 5, HO He KpaTHhIX 3.

MoxxHO AATh APYTOe ONHCcaHKe MHOMcecTBa D: D — MHEOsME-
CTBO, COCTOAINEE H3 IMENLIX YHCeJN, KPATHRIX 5, H IeJLIX Ynce,
KPATHEIX 3, HO HE KPDATHBIX 5;

6) Bcakoe mesoe 4Yneso, KparHoe 15, kparso 3, mosTomy
ANB=A; AUB=RB,
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819. I[IpuGankéaable 3HAYEHUS KODHeH ydalqueca MOIYyT

HAHTH ¢ MOMOMIBIO KANBKYIATOPA. 3aMeTHM, UTO 3HaYeHNE JE
HAIO B3ATEL ¢ TouHocThIO Ao 0,01,

a) V2=14; 6) V8 =17; 8) V5=22; r) V6 = 2,45.

Hureprany (1,5; 2,4) mpuHaAIexaT THCAA V3 u 5.

820. IlpuBeaém aApodu 1,1y ofuemy 3HaMeHATeNw 54!
9 6
1'. = i‘ —1.- = -.?-
9 54’ 6 547

Orpesky [l 1] NPHHALJEKAT YeThipe ApobH co 3sHAMEHA-
reneMm H4: 96

6 7 8 .9

54° 54’ 54 = 54’

824, Yucno 1,98 npuHANNEHKHT MIPOMEKYTKY (—00; 2). OT0-
MY IPOMEXKYTKY IPUHANIEIKAT, HAIPUMeED, yucaa 1,99 u 1,993.
Haunboaburero uucna, IPUHAIICKAIIETO TPOMEXYTRY (—oo; 2),
He CYLIecTByeT. B 3TOM MpoOMeKYTKe He CYI[eCcTBYeT U HAMeHb-
Iero YMUCaa.

825. 910 ynpaxxHeHHMe POTOBMT YVUAIMHUXCA K pelIeHUIO CH-
CTE€M HEepPaBeHCTB.

836—837. IIpu permeHUN HEpPaBeHCTB BHia ax>b MW ax<b
BajyKHO OGPATHTH BHUMAHME YUAIMAXCA HA CIAYYAH, KOoraa Koag-
JHuUVeHT g ABIAETCA OTPHIATENBLHLIM UHCJIOM.

855. 0) 3aech ya00HO 3aMEeHHUTL HEPABEHCTBO PABHOCUJILHEIM
HEpPaBeHCTBOM ¢ ]J;EJIHMH KoahdHHIIMeHTAMY PN IIePEMEHHEIX.

2x+3

‘"‘T dx —4x-6sx-1; x2-5; x €[-5; +c0).

857. a) 31(2x + 1) — 12x > 50x;
62x+31-12x>50x; 50x+ 31 >50x.
HepasencTso BepHO HpH J10060M 3HAYEHHH X;

2x
3’

3x+12—x<2x; 2x-2x<-12; 0.-x<-12.

HepareHCTBO He MMeeT pellleHHI.

859. BrinonrHeHMe JaHHOTO YHpaskHeHns CBOANTCA K peme-
HWIO HepaBeHCTB.

r) Bupaxenue 1/7 —5a HMeEET cMuICaH npu 7 —5a =0, T.e.
opn a< 1,4, 8

860. a) Ob6macTrI0 ompeAeneHNa PYHKINN ABJIAETCHA MHO-
M eCTBO 3HAUEHUI X, VAOBIETBOPAIOIINX YCIAOBHAM:

7T-14x>20u x+8=#0, T.e. x<0,b n x#-8.

O6nacTeio onpeseneHus (HYyHKHHHA ABIAETCA o0BeAMHEHNE
ABYX MHOXecCTB: (—oc; —8) U (-8; 0,5];

6) x+4—§<

122



0) obnacTeI0 OompefeNeHHA GYHKINY ABIAETCA MHOMKECTBO
SHAYeHMIN X, YIOBJETBOPAIINX YCJIOBHAM:

4 -x20u Jd-x+#1,T.e. x<4ux#3.

Q0nacTe0 onpeAeneHnd HYHKUUHA ABNAeTcA 00BbeJHHEHHE
IPOMeXYTKOB: (—oco; 3)U(3; 4].
861. a) PeluuM HepaBeHCTBO
1,6-(3-2y)<bh; 1,6-3+2y<H; y<3,2.

HauGonsinee nefoe YUCN0, YAOBJETBOPAIONIEE STOMY Hepa-
BEeHCTBY, PABHO 3;
0) peIINM HepaBeHCTBO

86-1y)<24,2-Ty; 48 -8y<24,2-Ty; y>23,8.

HaumeHbIIEE [EJ0€ YHCIO, YAOBIETBOPAIOILEE ITOMY He-
paBeHCTBY, paBHO 24,

862. 6) Pemennem nepasenctia (—27,1+3n)+(7,1+5n)<0
AABJAETCA MPOMEXYTOK (—co; 2,5). CymecTByer ABa HaTypaab-
HBIX 9HCJA, OPAHAAJEKAIUE 3STOMY MPOMEKYTKY: 1 u 2,

863. [Ipu a = —5 ypaBHenne CTAHOBHUTCA JUHEHHBIM H NMe-
eT eAHHCTBEHHbIH KODEHb X = 2.

Vpapnenne (a + 5)x” + 4x — 20=0 npn a # -5 He uMeeT KOp-
Heit, ecIX 3HAYEHUE €r0 JUCKPHMHMHAHTA OTPHIIATEJBLHO.

D, =4+20(a +5)=104 + 20a.
104 + 20a <0; a<-5,2.

VYpaBHeHHe He UMeeT Kopreil, ecan a € (—oo; —5,2).

3aMeTHM, YTO 3HAYEHHE @ = —5 B 9TOT MHTEPBAJI HE BXOJHUT,

864. IIpu k=4 ypaRHeHHe CTAHOBUTCA JHHEHHKIM H MMeeT
€INHCTBeHHEIII KOpeHk x= 1,5,

VpaBrenne (k- 4)x+ 16x 24=0 npu k+4 uMeeT IOBa
KODHA, €CJIH SHAYEHHNE €r0 JUCKPUMHUHAHTA NOJO0MHTENBHO.

D, =64 + 24 (k - 4) = 24k — 32.
24k — 32> 0; k>1%.

1,
M3 nmpoMeRyTKa 15, +oo| Haj0 MCKAKYNTH 3HAYEHHe kK,

paBHoe 4. Ilonyuum orBer: [ll- 4] U (4; +o0).

866. Ilycrp x am — BBICOTA napajneyenunena, Torga ero
00BEM paBeH (12 -5 - x) am®, a oGBéM Kyba ¢ pebpom 9 aAM pasen

729 am®, PemiuM HepaBeHCTRO
12-5.-x<729; x<12,15,

3HaunT, BHICOTA apajieneluIefa AOJAKHA ObITh MEHbIIE
12,15 om.
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888. IlycTe cymMMa AeHEXXHOI'0 IlepeBoja PaBHA X D., TOTAA
NOCeTHUTEJIb ROJIYKeH YILIATUTE 34 neperof (x + 0,056x + 7) p. Pe-
ITHM HEePaBEHCTBO

x+0,05x+7<800; 1,05x<798; x< 79‘;20; x< 755%.

CnegoBaTensHO, HanOONLIIIEe HeJ0e YUCHO pyOJeil cocTas-
ageT cymMmma 755 p.

869. IIpeanonoxaM, YTO TYPHCTHI MOTYT OT'BE€XATH HA X KM,
TOrjAa BpeMs, SATPAYEHHOS MMM HA OYTHh II0 TEYCHHIO PEKH,

paBHO o SJ:- > 9, @ OPOTHB TeueHHA DexH — lsx— 5 4 Pemmm
HEPABEHCTBO

X L X <3. . 2

50+ 16 3; 4x+5x<240; x£263.

SHAYUT, PACCTOSHHAE HE JOMKHO NPEBHIIATH 26% KM.
25-6x<4+x, {25—4$x+6x, x 23,

881. )
3x+7,7>1+4x; T7-1>4x—3x; x<6,7.

Hony4yaem oTBeT: x € [3; 6,7).

883. a) VoparkHeHne CBOAUTCA K PEINeHNI0 CHCTEeMb! He-
PABEeHCTB

3-2x20,
1-x20,

x<1,5,

OTCIOAA.
A {x 1.

3HAYUT, JONYCTHMEIMH ABIAIOTCH 3HAYEHHS X, YAOBIETBO-
PAKINNe HePABSHCTBY X < 1.

884. a) lna Toro uTeGnl HAlTH 00IACTE ONpeAeNeHH NaH-
HOH PYHKUMH, CleAyeT PElINTh CHCTEMY

x+620, x=-6,
2x-520, x>25,
Vt+6~\2x-5%0; [x+6#2x-5;

x 225,
x=11,

Ha npomexyrxa |2,5; +oo) HAgo HCKJIIOYHUTL 3HAYEHHE X,
paBHoe 11, Mrak, obaacTeio onpegesleHUs AaHHON (GyHKOUH

ABaAeTcA O0beXHHEHHE OPOMEKYTKOB [ 2,5;1 1) U ( 11; +oo).

_ _ x> -3,
887. ) {3 4x <15, {4x> 12,

1-2x>0: 2x < 1; x<%.

Pemennem cucreMsl apidercsa nHTeppata (—3; 0,5). romy
MHTEepPBRANY NMMPUHAAJNEIKAT NeJble dncia —2, —1 u 0,
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889. a) 12,5a—4+0,5a<a+ 1,6, {a<2,8,

3a-15-2a<a+29; 0-a<44.

Takx kax HepapeHeTBO () - a < 4,4 BepHO NpH NIOG0M 3HAYCHUH
@, TO pelleHHe CHCTEeMEI COBIIAAAET € PELICHHEM HNEpPBOrQ He-
paBeHCTBa, T. €. a@ € (—oo; 2,8);

6) 3,5a+0,7-0,5-0,5a < 3a, 0-a<-02,

2a—a+1,7>86,7; a>b,

Tarx xax HepaBeHCTBO 0+ a < —0,2 He HMeeT penteHnif, TO U
CHCTeMa pemeHuil He uMeer.

894.r) ~2<-1<0; Bax-1<0; -1h <l

MHOJRGCTBOM peuieHnii HepaBeHCTEA ABNIETCSA IPOMEXKYTOK

]

896. VpaBHeHne x° + 2ax+a* —4=0 MMeeT ABa KOPHA, ey
€ro AUCKPHMMHMHAHT moJjoxkureneH: D, =a’—a’+4=4>0,

KopHuu ypaBEHeHHA HaxoxuM no GopMyJe KOPHEH KBajgpaT-
HOr'0 YPABHEHUA ¢ YETHBIM BTOPBIM KO3DdHINMEHTOM:

X, =—a* |D; x,=-a—-2; x,=—a+2.

STH KOPHN AOJUKHEI YAOBJETBOPATH CHCTEME ABYX JABOMHBIX
HepaBeHCTB:

—B<—a+2<6B; —-4<a<8;

—6<-a—2<86, [—8<a<4,
-4<a<4, T.e. ac(-4; 4).

897. HaiigéM AUCKPpUMHHAHT KBAaAPATHOrO yPaBHCHHA!
D, =9*-9b2+16=16>0.

¥YpaBHeHMe UMeeT ABA KopuA: x, = 3b—4; x,=3b+4.
JJIA OTBeTA HA BONPOC 3aAaHMA JZOCTATOYHO PEINHUThL HEpa-

BeHCTBO 3b+4 < 0. UMeeM b < _1%, T.e. be [—oo; —1%].

YkasaHus K AONONHUTENIbHbIM YNPaXHeHUAM
yuebuuka

937. a) IlepeceyeHnneM aTHX MHOKECTB ABJIAETCS MEOKECTBO
OeJbIX MOJOMHUTEABHBEIX YHUCeN, T. 8. MEOXKECTBO HATYPAJIBHBIX
vuces, a 00reAUHEeHNEeM — MHOKECTBO, COCTOAINEE U3 BCeX Io-
JOMHUTENBHLIX YHACEN, HYJSA M HEeNhIX OTPUNATENBHBIX YHCEN;
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6) mepecev¥eHHEM 9THX MHOKECTB ABIAACTCA MHOMKECTBO IIPO-
CTHIX YHCEJI, 3a MCKJIOUEHHEM Yuciaa 2, a odbeANHeHUEM ARJid-
eTcsd MHOXECTBO, COCTOMAIIEee U3 Yucna 2 U BCeX HEeUYETHHIX Ha-
TYPAJIbLHBIX YHCEJ.

943. 6) Pemus HepaBencTeo (x+ 1)(x — 1) — (x* — 3x)< 14,
Haifgém x < 5. 3TOMY HEPABEHCTEY YAOBAETBOPAIOT H&Typa.nb-
Hele yucaa 1, 2, 3, 4 u 5,

948. ©) [12-6m] 1 — 3TO DABEHCTBO O3HARAET, UYTO
12 -6m
12-6m>0, T.e. m<2;
r) [20m - 35] igm g:l = _1 — 3TO DABEHCTRO 03HAUAET, uTo 10m — 35 <

<0, r.e. m<3,5.

950. ITycTr x — HCKOMOE KOJTUYECTBO MKeJe3HR X HO/IBAHOK,
TOrJla KOJMMYECTBO MeAHKX 6oaBaHOK paBHO (12 — x). Beipazum
Bec 6onBaHoK B ToHHaX: 500 kr=0,5 7; 200 kr=0,2 1.

Pemum nHepasencTeo 0,5x+0,2(12 - x)<4; x < 5%.,

3HAYNAT, MOKeT OLITEL He GoJbIne 5 JKeJe3HBIX GONBAHOK.

951. IlepBoMy TYpHCTY HAfO 3aTPATHTH Ha Bech IyTh 6 u,
& C MOMEHTa BRIX0/& BTOPOro TYPHCTA €My OCTAETCA UATH 4 v,
Bropoit TypucT, yTOGE! ZOrHATE MEPBOTO A0 €ro IMPUXOAA B T'O-
poa, aoaxeH 3a 4 4 npoiitu 6oaee 24 kM. Ilyerh CKOPOCTL BTO-
poro TypucTa paBHA X KM/4. I3 HepaBeHcTBa 4x > 24 HaXOmHM,
4yTO X > 6. 3HAYUT, CKOPOCTE BTOPOrO TYPHCTA JOMKHA OBITH
Oonee 6 kKM/u.

952. Beaocumeaucrt npnby,ue-r HA CTAHOHK Yepes 3% q,

IIycTs CKOPOCTE MOTONMKJIMCTA PA&BHA X KM/4, TOTAA 38 3% q

OH TIPOEJET 3% X KM, 9TO AOJKHO ObITE Goaee 60 xm. M3 He-

PABEHCTRA 3%x>60 HAXO0AUM, 4TO x> 18, 3HAUHUT, CKOPOCTH

MOTOLHKJINCTA A0 KHA 6RITE Oonee 18 kKM /u.

953, IlycTh OoxkoBafg CTOpPOHA paBHOOEADEHHOIC TPEYTOJb-
HHMKA PaBHA X CM, TOI'Aa ero nepumeTp paseH (20 + 2x) cm. UMe-
eM HepaBeHcTBO 20+ 2x < 46, orcioga ¥ < 13.

B xa>xgoM TpeyroJbHHKe JMi006ad CTOPOHA MEHBIEe CYMMEL

ABYX npyrux cropor. W3 mepasencrsa 20 < 2x HaXoauM, 4TO
x>10,

Hrak, xe(10; 13]. B sTom npomesxyTre TPU HEJBIX YHCIA:

11, 12 u 13, 3raunT, GOKOBAA CTOPOHA TPEYTOJBHHKA MOMKET
OpITe paBHa 11 cm, 12 cM mam 13 cm.

126



0,7x-3(0,2x +1)<0,5x +1,
0,3(1 - x)+ 0,8x =2 x + 5,3;

0,lx-3<05x+1, 04x = -4, xz-10,
0,3+0,5x2x+5,3; 0,5x <-5; x<-10.

PemenneM xaHHOI cHCTeMBI ABJAeTCcAa uHCHo —10.
957. B) [l1a oTBeTa HA BONPOC STOTO 3aaHHUA CAEAYeT pe-

IIUTh ABOMHHOEe HEPABEHCTBO —1 < —%x + 8 <1. HMeem

-3<-x+24<3;: -27<-x<-21; 21<x<27,

T.e. x€(21; 27).

958. MosKHO peIllnThL CHCTEMY, COCTOAIMYIO M3 TPEX Hepa-
BeHCTB (nobaBigeTcA HepareHCTBO Y >0). OaHaro yaobdHO pe-
IIUTh JaHHYI) CHCTEMY H M3 HAMAeHHBIX pellleHHii yKasaThb Te,
KOTOpLIE VAOBJAETBOPAIOT YCIOBUIO I > (.

[(Zy -8y + 2) - 6y(y - 4) < 48,
B)

955. 6) {

y—-1 6y+1
L 1<
) y 1<0;

6y +y-2- 6y + 24y < 48, {25y<50, 1y<2,
y-1-206y+1)-8<0; -11y <11, y>-1.

PenreHneM JAHHON CUCTEMBl ARIAETCA NPpoMeXyToK (—1; 2).
Tak rak y >0, T0 HCKOMOe sHaYMeHHe y IIPUHANIEMKHT IIpoMe-
KyTry (0; 2).

960, ¥Y6eguMess mpeABAPUTENIBLHO B TOM, YTO 3TO YPaBHEeHUE
MIMeeT JBA KOPHA, BEIYUCIMB ero AUCKPUMHAHAHT:

D = (4a)’ — 4(4a® - 25) =100 > 0.

CnenoeaTenbHO, YpPaBHEHHE UMEeT ABa KOPHA: X, =2a —5;
x 8= 2a + 5 .

ITockonbKy 2a+ 5> 2@ — 5, JOCTATOYHO PEIIUTE HEPaBeH-
cTBO 2a - 5> 2. Hoayuum a > 3,5.

961. Ina nanHOrO YpaBHEeHHS HAXOAHM

%=(¢'—1)"'—(53'2*2&')=.’.'?2—2!;v+1—b2 +2b=1>0.
ChepoBaTesbHO, YDABHEHHE HMeeT fBA KOPHA: x;=5b - 2;
xy=0b.
-b<b-2<bH,

PemuM cucTeMy HepABEHCTB
-B<b<h.

IMonyunm -3 <b<5, 1. e. be(-3; 5).
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962. IIpeanoaosKiIM, 9TO TYPHCTH IIPOXOAAT B A€Hb X KM.
Hmeem cucremy

6(x + 5)> 90, x>10,
8(x - 5)< 90; x <16,25.

3Ha4uT, TYPHCTEL NPOXOAAT B AeHb Gosee 10 ¥M, HO MeHee
16 xm 250 M,

963. Ilpu pemeHUn oTOi 3ajadl ydamuecA MOTYT HOIY-
CTUTL AOCTATOYHO PACHPOCTPAHEHHYIO OIINOKY, MIPEATIOIOMHAB,
YTO CPEAIHSA CKOPOCTh Ha BCEM yUACTKE PABHA ONYCYMMeE CKO-
pocTeil HA MepBoOil M BTOPOI MOJOBUHAX IIYTH,

IIyeTs * KM/4 — CKOPOCTH IIOe37a Ha BTOPOM IIOJIOBHHE
nyTi. CpegHIOIO CKOPOCTE HA BCEM IIYTH HAXOAUM o (hopMmyie
cpeaHero rapMOHBHNYIECKOT0, YUYUTHEIBAA, UTO HA MepBOi IMOJOBH-

. 2
He NYTH NOoe3x meéa ¢O CKOpocThio 60 KkM/4u: v, = T 1
60" x

ITo ycnoBuic 3agauu v, < 72. IMeeM HepaBeHCTBO

2 <72; 2-60x S 72; 120x — 72x - 4320 <0.
1.1 x+6 x + 60
60 x
Tak kax x + 60> 0, TO AOMIKHO BLIMOJHATHCA HePaBEHCTBO
48x € 4320. PemuB HepaBeHCTBO, nonyuuM X < 90, Ilo yeaosuio
sanaun x> 60, cienoBaTenbHO, CKOPOCTh NOE3JA HA BTOPOIt mo-
JIOBHHE IIYTH KOJKHA YAOBJICTBOPATE HepaseHCTBY 60 < x < 90.

YKkasaHus K ynpaxHeHuam ua pabouei rerpaam

IIyuxT 29
4, MHOxecTBO X COCTOMUT H3 NMPOCTHIX ABY3HAYHBRIX YHCEJN,

ne mpesocxoaamux 30, T. e, X ={23; 29}. Havmensmuit ane-
MeHT MHosKecTBa X paBeH 23, Hanboasmnid — 29,
MHOKecTEO Y COCTOHT U3 HATYPAJIBHBIX YHCeJ, He IIPEeBOC-
xoaamux 30, B IpOoCTHIX ABY3HAYHEIX uncena ot 31 go 97. Hau-
MEeHBITH 3JJeMeHT MHOKecTBa Y paseH 1, HauGonbnmuii — 97,

10. A={14; 21; 28; ...; 98}; B={10; 12; 14; ...; 98};
X=ANB.
X — MHOXeCTBO ABY3HAUYHHIX uMcet, KpaTHbix 14. Hau-

MEHBIIHH aaeMeHT MHOKecTBa X paBeH 14, HanGOAbLIINHA aJe-
MeH — 98,

IIyaxT 30
11. ITepeceueHuEeM MHTEPBAJIOR (—JE : Jﬁ) # (—6; 2) apna-

eTcH HHTEepBAaJ (—-Jl—5; \fé), TaR Kak -—+/15=-39>-86,
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J3=17<2. ITOMY HHTEPBAJY NPHHAAJIEKHT NATH HEJbIX TH-
cen: -8, -2, -1, 0 u 1, BepHElil oTBer moJ HOMepoM 4.

12. TlockoabpKy ~4 < “J11< -3, a J3+ J’? <18+ 27, r.e.

J3+4T < 4,5, TO IPOMERYTKY [—Jl_l; V8 +47 ) OPHHALJIEH AT
BOCEMb LEJRIX uucen: —3, -2, -1, 0, 1, 2,3 u4.

Nyakr3l
9. a) PemuuM HepaBeHCTBO

y-1_, . ¥. -3 . _3: .38
= —Y<ig 3y-3-1by<y;, 13y>-3; y> TR

Hanmenrsniee nmenoe uucio, YAOBIETBOPAIOUIEE dTOMY He-
PaBeHCTBY, paBHO 0.
11. IIpu 2p - 3=0, 7. e. upn p= 1,5, ypaBHEHHE CTAHOBUT-

CcHd ANHEHHEBIM B HMeeT E,C[HHCTBGHHBIﬁ KOpDEeHb X = % .

IIpu p+ 1,5 faHHOE YpABHEeHHE He MMeeT KOPHe#l, ecau ero
JHUCKPAMHHAHT OTPHIIATEJICH.

D=49—4(2p-3)=61—8p; 61 -8p<0; p>7g.

3HauuT, ypaBHeHUe He MMEeT KOpHedl, ecan pe [7%; +oo].

3aMeTHM, 4UTO SHAYeHHe p= 1,5 B 3TOT HHTEDBAJ HE BXOAUT.
12. a) ObsacTeio onpeseseHusa GYHKIIUH ABJIACTCA MHOMe-
CTBO 3HAYEHWUH X, TpH KOTOPMX 12 - 6x20Hu 3x+1#0.

Hmeem x<2 n x#—l. 3HauyuT, OOMACTRIO ONpeAeseHMA
GYHKOHU ABJAETCHA obbegUHEHAE IPOMERYTKOB:

=33

13. a) PeminM aaHHOe HEPABEHCTBO OTHOCHTEIBHO X'

S5x<a+1l; xéaT"'l.

a+1

ITo ycrmoBUiO <6, orciona g <29,

15. IIycTh KOJUUECTBO NPMOCPETEHHBIX HANOK PABHO X,
HNmeem HepaBeHCTBO

32x<20x+210; 12x<210; x<17,5,

3HauuT, HAUBOIbIIEe YMUCIO NMATOK, IPH KOTOPOM HX BBI-
rogHee KYNIHUTh B MarasgHe, pasHo 17.
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IIvagT 32

9. IIycTe X ¢cM — ZAHUHA OCHOBAHHS TpeyronsHuka. HMeem
HepaBeHCTBO x + 2 12,4 > 486,

Kakaad cTOpoHA TPEYroJLHHKA MEHbIe CYMMEI IBYX APY-
rHEX CTOPOH, T.e. x<24,8, Pemur cucreMy HepaBEeHCTB
{x +24,8 > 46,

x <248, onoayuum 21,2 < x < 24,8,

HJIBH& OCHOBASHNHMA IIC YCAOBHIO BEIDAKACTCH OEJBIM THCAOM,

CcNefoBaTe/IbHO, OHA MOKeT 6bITE pasHa 22 ¢M, 23 cM nan 24 cM.
11. a) Pemuum ABOMHOEe HEPABEHCTBO:

-43<8_11x<34; -51<-11x<26; -21_41.sxa4111.

HaumeHBmee mesnoe 4HMCAC, 3aKJIOUEHHOE B 9TOM IIpOMe-
JKYTKe, PABHO —2, a HanboJkIllee [ea0e YNCIO PABHO 4.
12. a) Ilpeobpasopas AaHHYIO CHCTEMY HEDPABEHCTS, ITOJSYIHM

p—=6
x>—-—2 »
P+5
<=,
*¥<73

Dra chcreMa He mMeeT pememumii, ecm BX3 < P=8 . o
ecaH p > 28, 8 2
13. BuipasuM uepe3 ¢ 3HAYCHHA X M ¥

5x—2a1,x_5,y_xa1_5a1—5.
HmMeeM cHcTeMY HepaBeHCTB
2a-1
= >0, a>%,
_3‘1_6<0, a>-2
5
Orciopa a>%.
" biot_zilco, {7x<11,
(Ax-17 +11<@x-D(2x +1); (14x>13.
13 4
Orciona 14<.a|c-<1

EanHCTBEHHOE IIeJIoé YHCJO, YAOBJIETBOPAIOIlee MCXOAHOMN
CHCTEMe HEepDaBeHCTB, PABHO 1.
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Ans mex, kmo xowem snams Gonvure

Hyskr 36. [loKa3aTebCTBO HEPABCHCTE

MeToanyeckul KOMMEHTAPUHA

C HecJIO’KHBIMH 3aXAHUAMH HA JOKA3ATENbCTEO HEPABEHCTB
yJaluecsa yKe BCTDeYaNHCh NMpH MayueHHH raaBel IV «Hepa-
BeHCTBAa». B NaHHOM NyHKTE PACLIHPAETCH KPYr M3BECTHHIX
y4anumMca IpUéMOB R0KA3ATENIECTEA HEPABEHCTB,

B npumepe 1 yuebHOro TekcTa 3aaHHOE HEPABEHCTBO YA06-

HO UPEACTABHTEH B BHAEL ,/a +1-Ja> Ja +2- Ja +1.
OcBobOxAaACh OT UPPANUOHAILHOCTH B HHCIIHUTEXE KA oIt

u3 apobeil Ja+1-Va U va+2-ya+l
1 1

s NNIOJNYUYAEM HEPABCHCTBO

1 - 1
Ja+1+Jde Ja+2+ Ja+1

€T U3 TOTO, uT0 QPyHKMEA Y =Jx seaserca pospacraomeii u

cymma Ja+1+Ja mensme cyMMer Ja+2+ Ja+1l nmpuaz0.

B npumepe 2 yuebHOro Texcra Aas AOKA3aTeJbLCTBA Hepa-
BEHCTEA UCMOAL3YETCA COOTHOIICHHE MEeXAY CPeIHNM apudme-
THYECKMM H CPEJHHM reOMeTPUUECKHM ABYX MOJOMHUTEIBHEIX
yKuceJ. A B mpuMepe 3 3aaHHOe JBOMHOE HEPABEHCTBO AOKA3LI-

BAGTCA IMYTEM 3aMeHBI KaKA0H M3 pasHOCTeH Jx+1 -Jx n

» CIIPAREANHUBOCTE KOTOPOI'O BEITEKA-

J;—\/x—l COOTBETCTBYOIOUMH JAPo6AMH ——— H|

1
1 \fx+1+\/;
Je+Jx-1

HHTepecHHM AnA yYaIquXca ABaAeTcA npumep 4, B KOTOPOM
HEPABEHCTBO JOKAZBIBAETCA ¢ OIOPOH HA4 COOTHOLIEHHUH
1 1 1 1
— eary —— > —,
n+l 2n 2n-1 2n
B ¢y cAOMXHOCTH NPeACTABISHHONO B AAHHOM NYHKTE Ma-
TepHala OPraHH30BATh €ro HIyYeHHEe PEeKOMEHAYeTCA B BHIE
38HATHA MATEMATHYECKOro KpYyXKa. IIpeBapUTEeIBHO MOXKHO
IOPYYHATE Y€THPEM YIAITUMCA TOATCTOBUTE COOOIIEeHHA O IPHE-
Max JOKAa3aTeJbCTBA HEPABEHCTB, PACCMOTPEHHEIX B ABTOPCKHX
npumMepax 1—4. ITocae 3Toro MOXHO DPEAJIOKHTE YYAIINMCS
BEIIONTHUTE [104 PYKOBOACTBOM YUHTEJ/S HEKOTODEIE U3 3afaHu,
DOMENEHHEIX B JAAHHOM NVHKTe, HampHMep 3agaHusa 90§,
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907—909, 911. PexoMeHayeTcA BHIOOJHEHHE KaXXJOr'0O U3 3THX
VOpaXHEHUI HAYMHATL ¢ KOJJAeKTHBHOIO IOHCKA HpHéMa JAo-
Kas3aTeJbCTEA HepaBeHCTBA NoJ PYKOBOJACTBOM YVUNTeJI,
Wsydyenne JaEHOIO MYHKTA OO3BOJAET YUAIIMMCA, HHTEpE-
CYRINMCA MATEeMaTHKO, CAeNaTh HOBLIE INAar'd B ZOCTHYKEHHH
JHYHOCTHEIX, MeTanpeiMeTHHIX H HPEAMETHEIX PesyabTATOB
ofydenus, onpegeEHHEIX DegepatbHBIM I'OCYAAPCTBEHHEIM 06-
Pa3soBaTEJBHBEIM CTAHLAPTOM OCHOBHOTO 00IIero oOpasoBaHHA.

Ykaszanusa K ynpaxHeHuam yvebHuka

905. a) PaccMOTpHM pa3HOCTE BEHIPasKeHHil, CTOAIMNX B Je-
BOH M npaBoif HacTAX HepaBeHCTERA:
a*+b*+4-2(@a+b+1)=a*+b*+4-2a-2b-2=
=a’-2a+1+b-2b+1=(a-1¥+@®-1)"
JaHHaA pasHOCTL IPH JIOOEIX SHAUCHNAX ¢ ¥ b mpUHEEMAaeT
HeoTpUIATeNIbHBIE SHAYCHNA, CACA0BATENBHO, HEPABEHCTEO A0-

KasaHo.
906. a) PaccMoTpum ¥ mpeo6pasyeM pasHOCTE:

£+_$L_[l+l]='”3+y3 _(x+y)x_y=
y2 2 x2y2 x2y2
(.r + y)(x - xy + y - xy) {x+ y)(x _1,')2

xy? 'y
Tax xak x>0 u y >0, TO (x+y)(x-— )y 20
2’y
6) E ¥ _(xyy=Fry ryay
y o ox xy xy
- xy -y (e yx-p)°
xy xy ’

2
Tak xak x>0u y>0, ro (x+ l(:_ L >0.

907. a) IlepeMHOKHMM JBA HEPABEHCTEA, B KOTOPEIX MCIOJb-
3YeTCHA COOTHOIUEHHE MeKAY CPeAHAM apu(MeTHYeCKUM U Cpe-
HHUM reOMEeTPHYECKHUM [IOJNOMUTENIBHEIX YHCEN & U b 1 MO0 N-
TeABHBbIX THceJ ab u 16;

“;”;\/ab n ab;w?\hﬁab.
at+bd ab+16
=4dab;

2 2

(a + b)(ab+16) = 16ab;
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a+4b;J4a— 4b+25 > J1008;

o u b  4b + 25 - ,/4ooazbz ; (a®+4b)(4b + 25) > 80ab.

908. a) IIpeo6GpasyeM CyMMY, CTOAIIYIO B JEBOM YACTH HE-
paBeHcTBA:

a+b+b+c+a+c=[£+£]+[g+£ +[2+E]°
¢ a b ¢c a) e b \la b

IIo cBOMCTBY CYMMBEI IBYX B3AMMHO OGDATHBIX HOJOMUTEb-
HBIX YHCEJ UMeeM

[ ]["’ ][ ];2+2+z 6;

6) DepeMHOXHM HEPABEHCTBA 1 + 2 J_, -“Tb > JE,

l+¢
2

> ¢, u BocnoabayeMes YCJIOBHEM abc 9:

1;“.125-1;c>\}abc; (L+a)(1+b)(1+c)>24.

909. PaccMOTPHM pa3HOCTE KyDa MOJNYCYMMBI ABYX IOJIO-
SKHTeJbHBIX YHCEJ H DOJYCYMMbBI UX Ky0oB:

a+b) _at+ =aa+3a2b+3abz+ba—4a3—4b3 _
2 2 8
_8a%(h-0)-30’(b-a) _3@-b)a+b)b-a) _-3@-b)’(a+b)
8 8 8 )
2
Tax kax a>0m b>0, T0 —3a-b0y(a+8) o

8

910. CpasauM KBAAPaTH JEBOH M npasoi uacreii HepaBen-
CcTBa:

2
(\f(a +e)b+ d)) =ab+ad + be +cd;

(Vab + Jed)? = ab + ed + 2Jabed .

be + ad

Tak xax > Jabed, TO CIPaBEATHBO U HCXOTHOE He-

PaBeHCTBO,
911. C10KHM TPY OYE€BHIOHBIX IJIA HOJOMXKHTEIBHBIX UHCe]
HepPABEHCTBA
1 1 1 1 1 1
< H < .
a+b+e a+b’ a+bre basc a+biec c+a
3 1 1 1
< + + .
a+b+ec a+b b+c c+a

Ionyunm
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912. CnoxuM TpU OUEeBHAHLIX HEPABEHCTBA

Jix +1< J4a® +4x +1=|2x + 1],
Jay+1<|2y+1], Jaz+1<|22+1

ITonyuum

Vic+1+ 4y +1+ 4z +1<|2x0 + 1| +|2p + 1| + |22+ 1| <
<|2(x+y+2)+3|=5, Tak Kak x+y+2=1.

913. Tak xaxk a>1, TO

a+l-Ja—-1>Ja+1-a= atl-a _ 1 > 1
J J \! Ja+l+\ft; Ja+l+~f3 Ja

<JE+1—J&—1 npu obHoM a, Goasmem 1.

1
Ja

914, OGozHauuM uYeped X KM/4 CKOPOCTh, HAMEUEHHYIO Be-
JIOCHIIEAUCTOM, 4 Ye€pes § KM — PACCTOAHUE OT IOCENAKa A0 ro-

Orcrona

poaa. Ha Becs nyThs, BRJAKYAA OCTAHOBKY HAa % Y, BJIOCHIIEANCT

0J12KeH OBl 3aTpaTH 3,8,1 . e, 25,1 . -
b pa Tb[x+x+2] 9, T. € {x+2 4. Ho ¢ax

THYCCKOEe BpEMA, 3AaTpaYeHHOe BeJOCHIIEAUCTOM HA IMTYTH U3 ITO-

CEéJIKa B FOpoA M 0GPaTHO, PABHO [ § +-32 4 .1_] 4, IIpeo6-
pasyeM 3T0 BhIpakeHue: x-2 x+4+2 2

8 8 1 2sx 1 2s 1
—— o= +== —.
x—-2+x+2+2 x>-4 2 _i+2
x
Tak Kak 1714 106070 MOA0KHTEJIFHOT'O X BEPHO HEPABEHCTBO
x>x-3 0 28 1,28 1 . o menocumenmer saTpaTmn
x 4 2 x 2
- o

Ha Bech NyTh GOJIbIlle BpeMeHH, YeM IJIAHUDPOBaJl. SHAYHT, OH
He ycIlel BEPHYTLCA K HAMEUEeHHOMY CPOKY.



§rJIABA V 3N . e v

CTeneHb C UuenbiM nokasarvenem.
- 9NneMeHTbl CTaTUCTUKW

§ 12. Crenens ¢ meJsIM MOKa3aTeJieM
H €€ CBOMCTBA

Homep nyHrTa HazpaHue OYHKTA Yucno YpoKos
37 OnopepeneHnue CTEOEHM C LEJIBIM
OTPHOATENLHLIM [IOKA3ATEIEM 2(2)
38 CpoilcTBa CTEeHIEHH € TEJABIM
MOKa3aTeleM 2(4)
39 CrapgapTHEIi BB YHCIA 2(2)
KouTponbuaa pabora MNe 9 1

CopepxaHue maTepuana

B narEOM nmaparpade pacmmpseTcs 3anac 3HaHHA y9amux-
CA O CTemeHAX. BROAHUTCA MOHATHE CTEIeHH ¢ IeJbIM OTpRANA-
TeJIbHKIM HOKA3ATeNeM, PACCMATPHUBAIOTCS CBOMCTRA CTEMEHU C
HeJbIM MOKAa3aATe/eM, HX NMPpHMEeHeHHe B BEIYHCIIEHUAX H TOMXK-
AECTBeHHBIX Npeolpa3oBaHNAX, AaéTcA MpefcTaBIeHHe O CTaH-
A4APTHOM BMJAE MUCJI4, O 3anncH 0OJBIIUX U MAJEIX YHCENI B
CTAHAAPTHOM BHUJE.

OcHoBHaR uenb

OcHOBHAA menb M3y4YeHHA AAHHOTO Naparpada cOCTOUT B
TOM, YTOOEI BBECTH HOHATHE CTENEHH C NEJBIM OTPHILATSIBHEM
NoKAa3aTeeM, MOZHAKOMHUTE YIALHXCA CO CBOMCTBAMU CTEIIEHHU
€ IeJBIM NOKA3aTeseM, cHOPMHPOBATE YMEHHe HCIOJbB30BATH
9TH CBOHCTBA B BEIYHMCJICHHAX U NpeolpasoBaHmnaX, AATh NpeA-
CTaB/JeHWe O 3ANHUCH YHCJI4 B CTAHAAPTHOM BHAE.

XapakTepucTuka OCHOBHLIX BUAOB AEATONLHOCTH
yYyalmxca

TIpu uayuyeHuu gaHHEOro naparpada gesarwwTes HOBbIE IITATH
B GOPMUDOBAHUN YMEOHHUH YUANHNXCA BHYUCAATh 3HAYEHUS YHUC-
JIOBBLIX BHIDaKeHUIl M BRINOJHATH TOXKAECTBEeHHLIe npeobpaso-
BAHHSA BHpPaXXeHHH ¢ nepeMeHHBIMH. IIpH BBeZeHUM IIOHATHA
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CTelleH!U ¢ [eJBIM MOKA3aTeNeM yuallrecsa OBJAAEBAIOT YMEHH-
eM HaxXOAUTh 3HAUEeHHs BhIpasXeHuit Buga a2, rae a — Npon3-
BOJIBHOE YHCJ0, OTJINYHOE OT HYJIA, M — 1eJI0e OTpHIIaTeahHoe
yncsio. U3yuenne CBOMCTB CTENEHH ¢ IENBIM IOKasaTesJeM Co3-
JaéT NMPpeANOCBLIKH AJMA (GOPMHPOBAHHA YMEHMUSA BBEINOJHATH
npeobpasoBaHusA BhIpaykKeHHil, B 3aIMCH KOTOPEIX HCIIOJb3YIOT-
Csl CTeN€HH ¢ OTPUIIATEABLHBEIMM NOKA3aTeaAAMM: NpPeJCcTaBIATh
B BHJ€ CTEMEHH NPOH3BEJeHUE U YaCTHOe CTeleHed ¢ OZHHAKO-
BbIMHM OCHOBAHHAMM H IeJBIMU MOKA3ATENAMH, BOIBOOHTE CTE-
NEHb B CTEOeHb B CJAYYAAX, KOrAa OAMH N3 NOKAasaTeNed HJIH
o0a moKasaTeNd ABIAIOTCH [[eJEIMA OTPUIATEIbHBIMK YHCIaMH,
IIpyHOHTINATBHO HOBEIM IIIAroM AJA YYADIWXCSA ABJIAETCA BBE-
JeHVe MOHATNA CTAHAAPTHOrO BUAA uHcaa, OHHA JOMMHEL YCBO-
HTHh COOTBETCTBYIOINIEe ONpeAeNIeHNe, HAYIYUThCA HCIOJNL30BaTh
3AIIUCh YWCEeJ B CTAHAAPTHOM BHAE AJNSA BHIPAXKEHUA M CONO-
CTABJIEHNA pa3MepoR OOBEKTOB M AJHUTENbHOCTH IIPOIECCOB B
OKPYKAIoIeM Mupe.

MeToanyeckKknii KOMMEeHTapuH

K mayuenwio aamnOoro naparpada yvammecs npucTynalor,
yKe OBIaAeB OHNpPeAcAEHHBIM 3aIACOM 3HAHMI 0 creneHax, Um
M3BEeCTHO, YTO CTENEHBI YHCJIA ¢ ¢ HATYPAJBHBIM IOKA3aTe-
JneM 72, GONBIINM e JUHNIILI, HASEIBAETCA BRIPAYKEeHHE @¢”, paBHOE
IPOM3BEACHNIO 7t MHoO:uTeNneld, Kaxauil U3 KOTOPLIX pasex 4,
a Take, uTo @' —=a. Yyamuecs MOJYYHJIM TPEACTABJICHHE O
CTeNeHM ¢ HYJEBHIM MOKasaTeneM. OHHM 3HawOT, 9T0 a’=1 npy
M1060M 3HAUEHHU @, OTJHYHOM OT HYIS, W UTO BhIpaxkenue 0°
He MMeeT ¢cMHeaa. B nyHkTe 37 CBefieHUS O CTeNeHAX pacllIn-
pAwTcA. BBoANTCA MOHATHE CTeIleH! ¢ IeJbIM OTPAIATeIbHBIM
mokasaTresieM: ecau a0 u 7 — IeJoe OTPHIATENLHOS YHCJO,

TO a" = % MotHO IO3SHAKOMHTD YYALIMXCA C COOTBETCTBYIO-
a

el caoBecHOit PopMYJANPOBKOI: CTenmeHk ¢ OCHOBaHWEM, OT-
JHYHBIM OT HYJ, B TeJsM OTPHUIATEIBHEIM IOKA3ATEIeM PAB-
Ha Jgpobu, 4YHCINTeJAb KOTOPOH — €IMHHIIA, A 3HAMEHA-
TeJIb — CTeNeHb C TeM JKe OCHOBAHHEM U ¢ NPOTHBOMIOJIOHKHBIM
nokasareneMm. Heobxoaumo o6paTHTh BHUMaHMe YYAIIAXCA Ha
T0, 4TO BhIpaxkeHue (" npu n1060M [IeJOM OTPHUIATEIBHOM 3HA-
YeHHWH 71 He MMeeT CMEBICIA,

YCBOGHUIO BBEAEHHOTO OMpeliesIeHNs1 U AaJbHeHeMy pas-
BHTHIO BBRIMHCHHTEJNLHBLIX YMEHHI YYIaMUXCA COOCOBCTBYIOT
ynpaxxHeHus 964 —977. OHN ABIAIOTCA NOCTATOYHO IPOCTHIMH,
HO BHITIOJTHEHHE UX TpebyeT OT yYal[MXCA BHUMAHUA U AKKYpaT-
HocTUA. TToNE3HO NpesIoKUTL YYAITUMCA OTBETHTH Ha BOIPOC
060011a10II1eT0 XapaxkTepa: NpPU KAKOM YCJIOBHH 3HAaYeHHE BBI-
paskenua a, rae ¢ — OTANYHOE OT HYJA YHCJIO B 7t — Iesoe
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YHCJIO, ABJIAECTCH MOJOKUTEILHLIM YUCIOM U [IPH KaKOM — OT-
pPHULATEeNbHBIM YucaIoM? B yueOHHKeE 3TOT BOIIPOC HE PACCMATPH-
BaeTca. OAHAKO YyYaIOHNeca MOTYT CAMOCTOATENbHO CACJATD BhI-
BOA: ecau a >0, To a” >0 npu 11060M IHAYEHUH N} eclu a <0,
TO a" >0 npH 9éTHOM 3HaYeHUH N ¥ a” < () npu HeudTHOM 3Ha-
YeHUH n.

Cucremy ynpaxHeHHi, BKIIOYEHHKIX B TYHKT 37, 3apepina-
er Oy1oK saaannii 978 —082. 31y ynpaskHeHUA roTOBAT YUAIIUX-
Cfl K BBINOJIHEHUIO Npeo0pasoBaHmnil GoJiee CIOMHBIX BEIpaKe-
HUIii, B 3alIMCH KOTOPBIX UCHIOMIB3YIOTCA CTEIIeHH ¢ OTPHILATENb-
HBIMU OKA3aTeIAMH,

B nynkre 38 paceMaTpuBalOTCA CBOMCTRBA CTEIIEHH € IEJIRM
NoKasareyieM. YUal[uMca HeCAOXKHO 3aIIOMHHNTH 3TH CBOICTBA,
TaK KaK OHH aHAJIOI'HYHBI COOTBETCTBYIOIIUM CBOMCTBAM CTelle-
HH ¢ HATYPAJBHHEM IIOKasaTeNeM. BaxxHO o0paTuTh BHUMAHHE
Y4allHXcs HA Te YCAOBHA, KOTOPHIM AOJMKHEI YAOBJIETBODATH
OCHOBAaHHUs CTeneHel.

ITpnéM, ¢ TOMOINLI0 KOTOPOrO MOMKHO AOKA3ATH CBOMCTBa
CTeIleHU ¢ IIeJhIM IIOKA3ATeNIeM, AeMOHCTPUPYEeTCA B yUeSHUKe
Ha npuMepe npeobpasoBaHHA NPOH3BEAeHUs cTeneHell ¢ mesbl-
MM OTPHIATEJLHBIMH NoKasaTenamu. J[oKasaTeJbpCcTBO BCeX
cBoiicTB B ODIIEM BHZE CBA3aHO ¢ NepefopoM OOJBIIOro YHCIIA
BAPUAHTOB M MIO3TOMY He NPUBOAUTCA B yieOHHKE,

YCBOEHHIO CBOICTE CTEMeHN C NeJLIM MOKas3aTeeM CIIocos-
CTBYIOT BEIIYEHHLIE B JaHHEIN IYHKT ynpaxaeansa 985—1009,
npegHa3HAYEHHEIE AJ5 KJAACCHON 1 AoMamHelk pa6oTel. IlepByio
rpynny U@ HUX COCTABJAIOT yHparkHeHusa 985—995, manpas-
JleHHBEIe B OCHOBHOM Ha (hOpMHpOBAHNE YMEHHA IPUMEHATE
CBOHCTBA CTEIIeHH ¢ NeJEIM ITOKA3ATE/IeM IIPH HaX0XKIeHUH 3Ha-
YeHUIl YUCJIOBBIX BbIpasKeHUM, coAepKAIIHX CTEIeHH ¢ OTPH-
IATeLHBIMU ITOKA3ATeNAME. PeKOMEHAYETCA CIIeIIHATIBHO OCTA-
HOBUTECA HA 3ajgaHum 995, npeagHasHayeHHOM Aaa paloThl B
napax. JKenarensHo, 9To0H yYamImecA YKAa3au, KAKWe CBOA-
CTBA CTENeHH ¢ LeJBIM IOKA3ATEe/JleM OHH HCIOOJL30BAJIH IPHU
coKpatneHuu apobeil.

Janee yuammecs NPUCTYIAKT K BHINIOJHEeHHIO B KJAcce M
noma ynpakueumnii 996—1009. [Ipu HexocTaTKe RpeMEHN 4aCTh
U3 9THX YOPAXKHEHUIT MOMHO MCIOJb30BATE HA ABYX MOCJELY-
IOIIMX YPOKAX IIPH N3YIeHUN NYHKTa 39. X0opoiro yeneBamnM
YYaIIHMCA MOMCHO NPeAJIOMHUTH BEHIIOJHHTH HEKOTOphIe HE JO-
TMOJNHHUTENLHEIX YIPAXHeHHHA K rJiaBe V, HampHMep YIpaKHe-
aua 1078, 1082—1085.

Basepmaerca § 12 nyakroMm 39 «CrapaapTHEINA BHA THCIA >,
IlpeacraBneHnbiil B HEM MaTepHaJ HMeeT BaKHOE IIPHKJIATHOE
SHAUYeHUe, YuammMecsad 3HAKOMATCA €O CnocofoM sanucu 6oab-
IIUX KM MajablX 4HUce), MPUHATHIM B HayKe M TexHuke. Ilpuse-
JEHHBIe B yueOHNKe npUMepH y0exAaloT B IenecoobpasHocTH
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HCTIIONB3OBAHNA TAKOro cnocofa. PekoMenayercs COelHANBHO
OCTAHOBHTHCA HA ynpasxHennu 1022, npexsasHaveHHOM AN
pa6orsl B napax. Ilocie ero BHIOJHEHHA CAEAYET OPraHN30BATE
KOJIIeKTHBHYI IPOBEPKY Pe3yabTATOE, IONYUYSHHEIX npu pado-
Te map.

W3 npeacraBiesHEBIX B yaeOHHKEe AOMNOJHHUTENAbHEIX YIPAMK-
seHuil K § 12 nonesHo mucnonbsoBaTh saganua 1096—1098,
UANIOCTPUPYIOIINE MPAKTUYECKYI0 3HAUMMOCTb TPUOOPETEHHELIX
YUAUN[UMHUCA VMeHH .

YKaszaHus K OCHOBHLIM YNpaXHeHUaM yuebHuka

YnpaxHenusa 968 u 969 cnocoGCTBYIOT YCBOSHHIO OIpexe-
JIeHHU A CTeNeHH C IIeJILIM OTPHIATeJbHBIM IIOKA3aTeNneM.

-1
-2 1] _ 1 1 .
976. x) 0,5 +[§] _0,52+l_4+3_7’
3
0 -4 —
3) 0,3" +0,1 —1+014—1 00001 =10001.

980. CHauana creayeT BOCTIONB30BATHCS OIpeeaeHeM CTe-
IeHM ¢ OEJIBIM OTPHIATEJILHBIM [IOKA3aTEeNAeM, & 3aTeM BBHIIOJ-
HUTB JelCTBHMA ¢ PAOHOHAABHBIMA APOOIMH, OTpAMEeRad Gopmy-
Jibl COKPAIIEHHONO YMHOMKEHWA;

SN T 1)1 _,)_(ab+ 1)1 -ab) _1-a’*
B)(a+b )(a b)-—a+b ” b]_. ba =y
r) (x -2y )x" +2y) = [x - %][ + Zy] (xy - 210(; +2xy) _

_ Xy - 2+ 2(xy)® — 4xy _ 2x%% —3xy—2
xy B xy '

981.6) (a-b)*(a?-b?)=

b —a? _(b—a)b+a) __ b+a

TO-ay-at®  (b-afa® (G-a)d:

988. Il3 omnpefeneHNs CTEIEHN C LUEJARM OTPULATEILHREIM
[IOKA3aTeJIeM CAeAyeT, 9TO

[g]‘“ __1 =_1_=£=[2]"
b [a n aﬂ aﬁ a '

rae n — awdoe uenoe uucno, a =0, b20.
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989. 1) 0,002 = =500;

0002

=B -5 3
1 (4] _(_8)__243
e)[ll"[ ] [_4] 1024°
992. a) 5" - Em+l gl-m_ pmtim+)+(1- m]_5m+2
6) (5!!1)2 (5‘8) 52m 5_3m 53M -3m _ 5 m,.
B) 625 : 5" 2=5*  5in-2-fi-Um-2 —_gb-am

g-21 9-21 2-21 -21-(-22)_ g1 .
993. n) 25 a5 = @0 =2 =2'=2;

5—5 . 2510 5-5 . (52 )10

3~ = &y - 59+%0-% = 5% =15 625.

994. r) 12°:(127)2 =1:122% =1 --1%-=144;
(3-2)8 . 9!1 _ 3—3 .(32)4 _ 3—6+8 2. _4

°) @y - 3 - 3 =3 81

995. (Haa pabomot 8 napax.) IIpH BHIIIOJHEHNH 3TOrO 3a-
AAHHSA UCIIONb3YIOTCH CBOMCTEA CTENECHA C LEJbIM IOKAZATEIEM.

25" (64" 2m - (2m 1) )

6) 6™ - 2. 3)"’8 _ aQm , am - 2m—(m-1) . 3m—(m+1) _
2m—1.3m+1 2m—l.3m+l 2m—1.3m+1
= 21 . 3—1 - g'
3

999. ¢) 3La°0® . 0,607 . p®=10.3  gs-1p18em0 _ gpep
-e) 33 > ~3 '3 B '

1000. a) Caeayer cHadasIa Npeodpa30BaTh BhipajsKeHHe
0,2a %b* - 5a°0%=(0,2 - 5)a " %p* ~* = ab.

Eecauw a=-0,125, b=8, 0 ab=-0,125.8=-1.
1001. a) YnpocTumM AAHHOS BRIPAXMEHUE:

1 Bx—l 12 5x3 _11_(1,6‘ 5)x—1+3 yl2—ll=8x2y.

Ecau x=-0,2, y=0,7, To 8x°y=8-.(~0,2)*.0,7=0,224.
1004, 1) 10"x2" 3"=(10:|:'2’ v’)", n — menoe uncno.

4 . B.52g 0t 52
1007. B) [ Oaﬁba] - (5a’bc?) = 075t =107 ¢
% @-0+10p-2+ 4084 _ 5_?'22_2 . a'bPet = 4a'bict.
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MosKHO BHIIIOJHUTL IPeobpasoBaHHe 3aSAHHOTO BRIPAKEHUR
HHaye, 3aMeHHB OPOH3BEeAeHUe CTeneHeill ¢ OAWHAKOBLIMH IIO-
Ka3aTeJIAMH CTeleHBK) nponaneneﬂﬂa. IMoayunm

) apav-2 _ ¢t - Ba%be®| ]_2 ot 424
———| -(6a’be’Y* = = 4a*b’c*.
[10a5b2] ( ) 10a°p* 2a2b 22a %2

1009. IIo rteopeme Buera cyMMa KopHeit ypaBHeHUSA
n

8x* — 6x+n=0 paBHa -g, & WX IpOM3BEACHHE DABHO =, T. e
3 n
X+ X =3 XX =—.
1 2 4’ 12 8
HasectHo, uTo x, + %, =6, T.e. — + 1_s.
X X
X X,
Orciona —lf—& 6; x,+x,=6x,x,.
1%2
Buaaur ——6 3.3, p=1.
’ 8 11

1017. Macca Seman npubamxénHo pasHa 6 - 10°' 7, a Macca
aToMa BOAOpOAA MpuGAMKEHHO paBHa 1,7 107 p

1018. a) Tax rak 1 7=10° xr=10*-10° r= 106 r, TO
3,8-10°r=8,8-10°.10°r=38,8.10° r;
6) Tark kax 1 km=10°m=10*. 10% cm = 10° M, To
1,7-10* km=1,7-10"*-10° cm=1,7- 10 cm= 17 cn;
B) Tak Kak 1 kr=10"° T, TO
8,62.10"' xr=8,62-10"'.10°r=8,62.10" r;
r) rak xak 1 cm=10"% M, TO
5,24-10° em=5,24-10°-102M=5,24-10° m.
1022, (Jaa pabomot 6 napax.) a) PaccMOTPEM OTHOmMEHME
Macchl 3emam K Macce Mapea:
6,0-10** _ 6,0.10
6410 - 64 ot

Macca 3emin Gonpme maccrl Mapca npubiansuTelbHO B
9,4 pasza;

6) paccmoTpuM oTHonieHMe Macchl IOmnTepa ® macce Be-
HEPEI:

27
%ﬁ»osg -10? = 390.

Macca IOnurepa Goabime Macchl BeHephl DpHOJIHMZNTENIBHO
B 390 pas.
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YKa3saHua K AONOJIHUTE/IbHbIM YNIPAXHEHUAM
yuebHuka
1

1081. 1) (x4 y W x -y ) =x2-yt=L L ¥V X
X b Xy

(@ -8%)-ab_(a-b)a+b) _

ab‘ —-a b_’_
1082. 6) - ab(b-a) b-a

e

R |=>ls
=g o

=—(a+9).
Mo:xHo npeoﬁpasonanne 3TOrO BHIpAMIeHHA BEBEIIIOJHHTDL
HHaYye:
abl—a'b _ a b Na®-b?) _ a b N a® - b)ab _

-1_p1 T 11 b-a
a b
_(a-bd)a+b) _ _
= {(a +b).
1084. 6) =35 _3.51=0,6.

ﬂ 1 5n+l 3n—1_5n+1

1085. a) anoc'mm BRIpAKEHNEe

21m _ 3m _7m - m-{m-1) m=(my1)_ -1_ 3
3m—l‘7m+l_3m—‘l.7m+l'—3 .7 ‘—3'7 —-"F.

3HadeHHe BHIPAYKeHMA NPH JA00M 3HAYEHHMH /M PABHO OX-
HOMY H TOMY K€ YHCJY, T. €. He 3aBHCHT OF SHAYCHHUA /n;

6) 6™ .10™+! _2"-3" .gm+l pmyl _gmimel-2m gm-(m-1) 5
22!!1. 15m -1 22m'3m—1.5m—1
x §mti-tm-N= 2.3.5% = 150.
3Ha1lHT, dHAYeHHNe BEIpAMKEHHSA He 3aBHCHT OT 3JHAYECHHA M.,

1086. BriHocA noCaeAOBATEIbHO 33 CKOOKHM MHOMKHTEIb X,
x7', x7%, momyuaem

Pl x=x(x P+ D=2 + 14+ ) =21 + x + 2.

nil n n
g1 -3 _3'@-1)_gn

1090. a) 5 ==
42" _2"@¥+ 1 _
6) n = Zn
4" +1 2 +1
5?31-1 _2!!—2 +5n—2 ‘2R 1 2n 2 51‘! 2(53 +2)
1091. 6) =3 e = 127;
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21(! 3!’1 7rl 31!—-(!!—1)
r = = = 0,3.
A T S T
1092. IlyeTs x, 1 x, — KOpHH ypaBHeHHa nx’ — 5x+1=0,

TOrAQ Mo Teopeme Buera x, + X, = %, X, X, = % ITo ycnosmuio

xZ2+x7=13, 1. e. lz + —15 =13; xi+ x5 =18x2x2.
X X

Ho x?+ x2=(x, + x,)* - 2x,x,, cnegoBaTennHo,
(2, + x5)° — 220,20, = 13 (x,x,)°.

Pemnm YpaBHeHHEe OTHOCHTEJNBHO 1.

25 _2_13, 95_91=13; n=6.
n2 n nz

1094. a) (3,4 -10"%)-(7-107%)=23,8-10°=2,38 - 10%;
r) (4,08-10""):(5,1-107)=0,8-10"%=8-. 10",
1095. Paccroaaue o Seman no asesaasl o LlenTaspa pasao

2,07-10°-1,495-10° xkm = 3,09 - 10" xm.
1096. 1 kxan=4,2-10° o,
1 M=

TR =0,2-102 gran=2-10™* gxan.

1098. 6,0-10%' - 7.85.10""=600-10"° - 7,35-10"°=
=592,65-10"=5,9.10% (7).

Ma%?a 3emnu Gonpme macces! JIyEsl IPHOIM3UTENBLHO Ha
5,9.10° r.

YKasaHua K ynpaxHeHuaM us paboueil rerpaaun
IIvaxT 33

etoa (4 s (11 87 2.7 5 (2) 2
11.6) 37-6 3 [7] +5 [12] = & 3 4+5 [3] =
_37_21,20_ o

36 4 9
12.5) (2] ~[a] (2] _o_8_b_b'-ab_b@-a,
b b a a a a a® a®
e_d
r) ed'-cld _ d7 ¢ _(-d%d® _ _ d
2_d? 1 _ 1 ed-(d®-¢Y
et d



14.0) (87457187 -5 = (14 1]2 {3 1']2 -

~[ie] (i - ¥ - S

15. Econ a =% b= -3 ™ a'=5, b =-3, IlogcTaBUB 3HA-
YeHHA @ u b B 38JaHHOe BRIpAXKeHHUE, MOAYYUM
‘ (5-3X5°+5*(-3)- 5. (-3 +(-3)) =
=2-(126-7T5-45-27)=2.(-22)=—-44

HyaxT 34
6.6 T+l T4l _ (@47 g
"1 1, 7 +1 ’
7’!’8
r) 4" +47" _ 4"+ 4 4t 1
51 51 3 3 4"
8. a) Yao6E0 BOCHONB3OBATHECS TeM, uTo 0,27 3=5"*3 3
0,27 5=5""%, Nmeem
3m+1.0’2—:!«—3_3#!-2‘0’2—5—5 3m+1_5n+3_3m-3.5n+5
3m—2_5n+1 = 3!!1.—2.551-1 =
m-2rni8end
=3 — (5‘2“5’_52-(27—25)=25-2=50.

3HaunT, 3HaUeHWUEe BHIpAXKEHHUN HE BABHCHT OT 3HAYEeHMH
nmepeMeHHBIX,

11. IlpeoOpasyeM BLIpaskeHHE, CTOALIEE B JIEBOH JacTH pa-
BEeHCTBA!

311" -g*-t.11" +£=3ﬂ-2-11"-1(32-11) 2 _
33" 99 3" .11° 99 =
-_=-2 ,2__2 2_

311799 09T a9

12, Ilo Teopeme Bmera cymma xopHe#l ypaBHeHUA
nx?— 5x+3=0 pasHa

) = lon

» A [pOH3BENcHHE KOPHEN paBHO %,
3

L]

5
T X+ Xy =y XXy

=

TIpeoGpasyeM cyMMy x 2 + x'gs :

3
1 xz Xy Xg (x%,%,)°
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IloaCcTaBHUB B 2TO BhIpasKeHHE 3 pmecro (x,+x)m 3 Bmecro
n n

X1X4, TOJAYINM
- E[& -3, §]

n® n)_ 5(25 - 9n)
[3]3 27

n

ITo yenoeuwo x2 + x5 = 1%. HmMmeeMm ypaBHeHHe

5@3_9) _,8, —on)=35: —Qp=T: n=
T B 1 o7 5(256-9n)=35 25-9n=T7; n=2,
IIyaxT 35

9.a)2,4-10°+7,6-10°=10.10"=1-10"%
6)3,1-10*+2,8.10°=0,31.10°+2,8-10°=3,11 - 10%
B)1,5-10%+3,2-10%=1,5-102%+0,32-10%=1,82-102.
11. BeiuncauM o6s8M CEMHIOEOLM TLIHMTEI:
V=1,8-5-10"-1,5-10"=138,5.10°% (m").

Macca 2TOH CBHHLOBOM IINHTEL 7 pPABHA NPOHABENEHHUI)
ILIOTHOCTH KeJieda Ha 00'b8M INHTH, T. e.

m=11,4-13,5-10%2=153,9.10%=1,539 (1).

§ 13. 9IeMeHTHI CTATHCTHKH

Homep nmyHKTA HazpaHue DYHKTA Juciao ypoKoB
40 Céop ¥ rpyIOHpPOBKa CTATUCTH-
9eCKHUX JaHHBIX 2(2)
41 Harnanuoe nopeacrapiesue
cTaTHCTUIeCKoH HHDOPMAIHH 3(3)

Copnepxanue matepunana

B manHoM maparpade pacHINpSIOTCA HadYadbHble CBeAeHHS
U3 CTATUCTHKH, TOJYYeHHHE YHAIHMHCA B Kypce anrefpnl
7 knacca. [aérca npeacrapienne 06 OpraEusaliiy CTATHCTHYE-
CKHX HCCJIeAOBAHHN, BBOAATCA MOHATHA IeHepaJbLHOH M BEIGO-
POYHOA COBOKYILHOCTEH, pellpe3eHTATHBHOH BEIOOPKH. BriepBhie
ydamnueca BCTPEYaloTCa ¢ MOHATHAMH «TAONHNA YACTOTH, $Ta-
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Gaua OTHOCHTENBHBIX YAaCTOT», <HHTepPBAABHEIA pAaxs. Pac-
MupseTcs 3anac SHAHWH 0 HATAAAHON HHTEPNPETALHY Pe3yib-
TATOB HCCJIeAOBAHHM,

YualmqHecda y3HAKOT, YTO ¢ 3TOH LEJB0 HAPAAY ¢ U3BECTHBHI-
MH M CTOJN0YATHIMH H KDYTOBRIMH AMATPAMMAMH HCIIOJB3YIOT-
CA MOJUTOHBI H MMCTOTrPAMMEI.

OcHoBHanA uenb

OCcHOBHAA IleNb H3yUeHMA AAHHOrO maparpada COCTOHT B
TOM, 4YTOOBI MOBHAKOMHTE YYamNXcA ¢ MOAXOAOM K OpPraHnsa-
IIMH CTATHCTHYECKHX HCCIeAOBAHMM, cOopy H oOpaboTKe HX pe-
S3YJIBTATOB, & TaKKe ¢ HOBRIMHU CIIOCO0AMM HATJIAZHOL'O upe,u-
CTABJIEHHUA CTATUCTHUYECKOH MHpOpMAITHA.

XapakrepucTMka OCHOBHbIX BUAOB AEATENbLHOCTHN
yydyawumuxcsa

IIpn ua3yuyeHHM JaHHOrO Hmaparpada yuamguecs OBJIaAeBaioT
HOBEIMH IMOHATHAMH, AOMOJHAIIIAME Ve NIBECTHREIE UM CBe-
AeHNA U3 cTAaTHCTHKHM. OHU JOJKHB YMeTh NMPHUBOAUTL IIPU-
Mephl TeHepaJbHON H BBEIGOPOUHON COBOKYNHOCTEM NAHHEIX,
OpeACTABJATH HEKOTOPYIO COBOKYIIHOCTE JAHHBIX, MOJYYEeHHBIX
B pesyJIbTaTe HCCHAeA0BAHNA, B BuAe TAOanIE 9acToT, TabAHOE
OTHOCHTEJIPHHEIX YACTOT, HHTEPBAJBHOIO pAjia. PopMupyercs
YMeHVe YYAIINXCA 0 NMemeica Tabinme 1acToT, COCTARIEH-
HOH MO pe3yJbTATAM HEKOTODOrOo HCCHIeAOBAHMA, HAXOANTH
cpegHee apudMeTHYECKOe, pasMax U MoAy paja gaHHEIX, Cy-
IIECTBEHHO PACIIMPAETCH KPYT YMEHUIl yYalumxca, CBAJaAHHRIX
C HarMAZHBIM NPEACTABJICHHUEM CTATHCTHUYECKON HMHGMpOpMALNH,.
Hapaay co 3HAKOMBIMH MM NPHEMAMH NOCTPOEHHS M HCTOJ-
KOBAHHA CTOJOYATBHIX M KPYroBBIX AWarpaMM, OHHM OBJIajaeBa-
10T YMEHHEM CTPOHUTh ¥ HHTEPIPETHUPOBATE NOJHUTOHEI U THCTO-
rpaMMEl.

MeToanyecKkmnii KOMMeHTapvn

Brnwouenue B Kypce anredpsl HAYANbHEIX CBEXeHHH M3 CTA-
THCTAKM HUMeeT BaXXHoe o0meofpasoBaTenbHOe 3HaAUYEHNE, TAK
KAK FOTOBUT YHUALAXCA K MOHHMAHNI pasuoobpasnoit undop-
ManoHH #3 00/1acTeil 9KOHOMHUKH U COOMOJIOTUH, UIHPOKO NIpes-
CTABJIEHHOI B mevaTH, HA PAANO U TeJIeBHACHMU.

HayueHHe 9/IeMEHTOB CTATUCTHKH DACHpPeNeNAeTCS MeXAY
Kypcamn anrebpel 7 u 8 KmaccoB. B 7 Kiacce ywammecsa mo-
3HAKOMIJIMCH € MPOCTeMMUMU CTATHCTHYECKUMH XapaKTepu-
CTUKAMHN — CpeAHHM apmpmMeTHUeCKM, MOAOI, MeAHnaHo, pa3-
MaxoM pAJa AAHHBIX, HAYIUIHCH HAXOAWUTE MX B HECJOMKHBIX
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CHTYalINAX, IOHUMATDL NIPAKTHUYECKHI CMBIC] 9THX XapaKTepu-
c¢THK. B 8 Kiacce cBefeHHA M3 CTATHUCTHKH IOIOJHAIIOTCA U
yroyonaores.

OsHakoMNeHVe y9amuxca ¢ nyEKToM 40 pexoMeHAyercs
HAYATEL ¢ OeceAnl 00 OPraHM3anMH CTATHCTHYECKUX MCCJIeA0BA-
HUH, Yuampecs y3HAKOT 0 TAKUX NOHATHAX, KAK reHepaJbHad
COBOKYIIHOCTE Y IIPEACTABHTENLHAA {(Pelpe3eHTATHBHAA ) BHIOOD-
Ka. YCBOGHUIO 3THX [IOHATHH cnocoGeTBYIOT yopakueHnsa 1028
n 1029, a raxke ynpaykHerne 1099, Bxoadamee B unucao F0-
NONHUTENbHHX ynpaskHeHnd K § 13. IIpu BEINOMHEHNM 3THUX
YIpaXHEeHHI BaXXHO OPTaHN30BATEL KOJJICKTHBHOE O0CYIKAEHHe
y4alMMHCa OTBETOB HA IIQCTABJIEHHBIe BOIPOCHI.

Hasnee yuammuecsa SHAKOMATCA ¢ COCTABAeHWeM Tabaum ua-
CTOT H OTHOCHTEJBHEIX 4YacToT. OHHM y4YaTcs HAXOAUTH 1o Tab-
JMLe YacTOT TAKHE CTATUCTHYECKHEe XAPAKTEepPHCTHKH, Kak
cpeaHee apudpMeTUeCKOe, MOJAa M pasMaX paaa AaHHBIX. Peko-
MEeHAYeTCA NOBTOPUTH ¢ YYAMMHUCA OOPeAeAeHNA 3TUX IOHS-
THH, IpeXAe 4€M OHA MPUCTYIAT K BHIMOJIHEHUIO COOTBETCTBY-
IMUX ynpaxeaeHuii, Cnegyer uMeThb B BHAY, YTO 348]a4a HA-
XOMAeHUA N0 TabJnme MeaZMAHEI PAAA DAHHBIX B CHAY €€
CJIOHOCTH Iepel YYAIINMICH HEe CTABHATCS. BOCEMHMKAACCHH-
KaM, MHTEPEeCYIOIIHMCA MATeMATHKON, MOMKHO IIOPEKOMEHJIO-
BATh O3HAKOMUTLCA ¢ COOTBETCTBYIONIUM MATEPHAJIOM, PACCMO-
TPEHHBIM B TeKcTe yueOHMKA. IIpMHIMNINANEHO HOBBIM IJAf
y4HaIlnuxcsa ABNACTCA MOHATHE MHTEPBAJLHOTO pAxa. OHI AOJK-
HBl YMeTh IIPEeICTABNATE HEKOTOPHIE JaHHEIE B BUAC HHTEPBAJb-
HOT'O pAAA, HAXOANTE AJA 3aJ4aHHOTO HHTEPBAJILHOTO PAAA Cpes-
Hee 3HAYEHHE BeJHYHHEI, NPEIBAPHUTENLHO 38MEHAA KaAbIit
HHTEePBAJ ero cepednHoOMH.

IIyaxT 41 NOCBAINEH HAIMAZHOMY OPEgCTABJIECHHIO CTATH-
cTUYeCKOoH mEGopMannn. BKIWYEHHBIA B HETO MATEPHaJ pac-
IMUPAET BO3MOMKHOCTH YYAllUXCHA BOCHIPHHHMMATE 0OpasHYyIo
MHTEPOPEeTALNIO Pe3YIBTATOB CTATHCTUYECKMX HNCCIeNOBAHMIA,
NpeACTABJeHHYIO B IIe4aTH B Ha TenesuaeHnn, Ha uayuenmne
3TOr0 NYHKTA OTBOAUTCA TPH YPOoKa. IlepBHIil yPOK MOMKHO Ha-
YaTh C HAIIOCMUHAHNA YJYalIUMCA CBeIeHHH 0 cTOJI0YaThIX B KpY-
TOBRIX AMarpaMMaX, M3BeCTHBIX MM N3 Kypca MATEMATHKH
MIAZHIAX KJgaccoB. PeKoMeHAyeTCS PACCMOTPETh ¢ HUMH IIPH-
BeA€HHBIE B TeKCTe YyueOHHKa IpHUMepLl MOCTPOEHHA CTOAOTATOH
H KPYroBoi AuarpaMM, IpPeAJ0XKNTH BBINOJHHTL B KJAacce
yopaxcHeane 1045, a qoma yopamxHenua 1042—1044. Ha 3Tom
YPOKEe MOKHO IIO3HAKOMHTL VYAIOINXCA ¢ MOHATHEM IOJHMIOHA
U IPHUBEASHHLIM B TEKCTe YiueOHHKA NPHMEPOM IIOCTPORHUHA II0-
JIUTOHA, OPeAJIOXUR UM BEIIOJHHTE B KJacce yupakHenne 1047
U Joma ynpaxHenue 10486.

ITocneaywinne ABa YpoKa PeKOMEHAYETCH IMMOCBATUTE pabo-
Te ¢ HOJMIMOHAMH H THCTOrpaMMamMu, ¢opMHUpPOBAHWI0 YMEHHS
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HANWCTPHPOBATE PE3YJAbTATHEI HCCIAESAOBAHHHA ¢ MOMOINBIO HO-
JINITOHOB M THCTOrPAMM, a TaKiKe IMOoJy4YaTh mH(popManuo, pac-
CMATPHBAA HEKOTOPLIH MOJIUIOH HJIH M'MCTOTpaMmy. BaxHo 006-
paTUTHL BHEMAHNE YYALIHXCA HA OTJIHYME IOJHUroHA OT rpaduKra
GYHKINHA H FTECTOrPAMMBI 0T 0OBIYHOH CTOJI0YATOM JUATPAMMEI,
IlonuroH Mo3BoJIAET CYAUTE O 3HAYEHUAX HEKOTOPOH BeJIHIUHHEI
B ONpeAeJEHHEIX TOYKAX M 0 XapaKTepe N3MEeHeHNA aTUX 3Ha-
YeHUH IIPH Iepexoie OT OZHOH PUKCHPOBAHHOMN TOYKH K IDYIOM.
I'meTorpaMma oTaIMYaeTcda OT OOBIYHOH CTONOUATONH IHArDAMMEI
TeM, YTO OCHOBAHUA OPAMOYIOJLHHKOB B Hell BHIOMpaoTca He
OPOXIBOJIPHO, KAK 3TO JejiaeTca B cTosnb4yaToil AuarpaMme, a
onpelieseHE JJUHON MHTEpBaJa TOTO UHTEPBAJNBHOIO pPAjAa, KO-
TOPHIM UINKCTPHPYETCA AAHHOH MHCTOrPAMMOIL.

B cucreme ympaskHeHWi, BKJIIOYEHHBIX B OyHKT 41, npea-
CTaBJICHEl PA3/IMYHEIEC 3aJaHHUA HAa NOCTPOEHHE H ITEHHE IOJIH-
TOHOB K rHcTOrpaMM, CoennaabHOe BHHMAHHKE CJleAyeT YAeJHTb
sanaanam 1049 u 1065, upegnasHaYeHHBIM AaA padoThl B Ia-
pax. [Tocse ux BHITOJHEHUA N0J€3HO OPTAaHUZ0BATEL KOJJIEKTHR-
HOe 00Cy KAeHNe NOJYIEHHBIX pesyabTaToB. IIpn HaInUnn Bpe-
MEeHH MOXKHO OPeAJ0HTE YIYAIMMCA BHIIIONTHUTD AOTIOJHUTEN b-
HOe ynpaxkHeHHe 1105, nposepsAlomee yCBOeHHe IOHATHA
«PACTOrPAMMAa» .

YKa3aHufl K OCHOBHbLIM YNPaXHeHnam yuebuuka

1031. IIpu BEINOJHEHHHU JTOTO M IOCHEAYIOUNINX 3aJaHHHN
MOJKHO UCIIOJIL30BATE KanbKynaTop. [loresHo NOBTOPHUTE € yua-
IIMMACA U3BECTHRIE UM H3 Kypea 7 KJAcca onpeAesieHH A OCHOB-
HBIX CTATHCTHYECKUX MOHATHI: cpeiHero apadMeTHdecKoro,
pasMaxa pAaja, MOABI 1 MEAHAHEL.

1032. HaiinéM cpegHee apupMeTHUeCKOe pAAa AAHHBIX:

2-20+5-12+10-7+25-4+100-2=470 =10
20412+ 7+4+2 45 :

CpeaHee UnCI0 aKNW, DTpUOOPETERHBIX COTPYAHHKAMH JIa-
GopaTopnH, npubanskénno pasuo 10. Pazamax aToro pajga papeH
100 - 2, 1. e. 98. On xapakTepuayer HauboJblllee pasjnudHe B
yucJae NpuoOpeTéHARIX COTPYARNKAMN aKkiuii. Moga paaa pas-
Ha 2, T, €, OOJBIINHCTBC COTPYAHHNKOB IPUOOPENIH 110 JBe AKITHH.

1035. O61ee YHCI0O TUCABIINX KOHTPOJIEHYIO paoTy paBHOo
6825, OTcm,n;a HaAXoINM, YTO

:100% = 4%, -25..100% = 8%, %-100'37*”14%,

625 625 623
228 .100% = 36%, 22-100% = 23%, D3 -100% = 14%.
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TabnHuOa OTHOCUTENALHKIX YACTOT MMEET BUX:

Yucno BEIIONMHEHHEIX 0 1 2 3 4 5 6
samaHuil

O'rnocm'eimnaﬂ — | 4 8 |14 | 86 | 23 | 14
yactTota, %

3aMeTHM, YTO CYMM& OTHOCHTEJBbHBIX 4acToT HA 1 % OT-
Jugaetrca oT 100 %, uyro asaaeTca Ppe3yAbTATOM OKPYIJIEHUA.

1036. B xauecTBe DEPBOro HHTEPBAJA MOXKHO B3ATH HHTEP-
BaJ (15; 20), YenoBaMCA CIATATE, YTO HOrPAHHYHOE YHUCIO IPH-
HaZMeKUT NOCcHeaAvIomeMy naTepeaty. IlonyuyaeM Tabnumy:

Bpems, MuH 15—20 | 2025 | 20—30 | 30—35 | 35—40

Uueno yaammxca 51 1 7 8 3

1044, Ilepea mocTpoeEMEM KPYTOBOH IHArpAMME] CledyeT
OIpeZIeINTL BeJUYMHY MEHTPATLHOTO Yraa, COOTBETCTBY-
IOUIeT0 IJIOUIAAN, OTBEAEHHOH [og Kamnym KyJaeTypy. Tak
kak 100 % coorsetcrByer yroa 360°, to 1% COOTBeTCTBYET
yroJ 3,6°. HmeeM

3,6° - 63 =226,8°;
3,6°-12=43,2°

3,6° -
3,6°.

16=57,6°;
9=32,4°

MO)XHO IIPEAIOKATh VUAIIUMCA B MOPAAKE CAMOKOHTPOA
y0eUTHCA B TOM, UTO CYMMA IIOJYYEHHBIX SHAYEHHUH [EHTDAJE-
HEIX YIJIOB paBHa 360°,

1055. ({4 ra pabomue ¢ napax.) Tabnuusl, cogep:xamue JaH-
Hble 0 Bece 30 MAJIBYAKOB U3 O3A0POBUTEILHOTO JIareps, HMeioT
CNeAVIOLINHA BUA:

Bec, Kr Jacrora Bee, KU JacToTa
a0—22 4 20—-23 6
22—24 7 23—26 9
24—26 4 26—29 8
26—28 4 29—-32 7
28—30 7

30—32 4

TucTorpaMmel, COOTBETCTBYIOLIME 5THM TAGMHIAM, NpuUBe-

OE€HEI HA pucyHKe 11.

CyMMa BBRICOT NpPpAMOYIOJBHHKOB HA II€PBOIl T'HCTOrpaMMe
paBaa 4+ 7+4+4+ 7+4, T.e. 30, Ha BTOPOI1 rUcTOrpaMMe —
6+9+8+7, r.e. 30,
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Takum 00pa3oM, rECTOrpaMMbl Pa3jIM4alOTCA YMCJIOM IpA-
MOYTOJIbHUKOB, AJUHON MX OCHOBAHHUIH M BBICOTAMH, HO UMEIOT
OOJHHaAKOBbIE€ CYMMBI BBICOT BCeX IIPAMOYIOJIBHHKOB.

YkazaHusi K JONONIHNTENbHBIM YIIPOKHEHUAM
yueluuxka
1101. IlycTs ORIIO X ANIHKOB ¢ TpeMA OpAKOBAHHEIMH Je-

TAJNAMH, TOrIA ¢ ABYMA 6paKOBaHHBEIMH AeTaXAMH Ob1y10 2x A1n-
KoB. HMeeM ypaBHeHUe

0-124+1-28+2-2x+3x+4-7+5.2
12+284+2x+x+T+2

=1,85.

Ilocne ynpomenusa nonyaaeM ypasHenue 66 + Tx=90,65 +
+5,55x, Orkyna saxonum x=17.

3uHauur, 6p110 17 AmuKoR ¢ TpeMa GpaKOBAHHEIMY HeTaNlA-
MH K 34 ANMKA ¢ ABYMA OpaKOBAHHBIMH AeTAJIAMH,

Mopa pana pasHa 2, T. e, G0JbINe BCETO GLIIO AIMMKOB C
AByM# OpaKkoBaHHBIMH Jerajamu, Paszmax paja pases 9,

1102. O6o3HAYUM yepes X CPeaHee N3 TPEX CTEPTHIX UHCET,
TOTAa Hpeabiyinee yucao O6pLI0 paBHO (x — 4), a TOCAEAYIO-
mee — (x + 3). BripazumM cpefiHee apubpMeTHIECKOe AAKHOTO
P&Aa 9epe3 X U YOPOCTHM NOJAY4YeHHOe BLIpAXKeHUe:

0-4+1-(x—4)+2x+3(x+3)+4-7+5-4:6x+53
d+(x-D+x+(x+3)+T+4 8x+14°

ITonyunm ypaBHeHne
6x + 53 _

Fxe1d - 20
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Orcioga x = 12. 3uaunr, nponyieHusle aucaa: 8, 12 u 15.

Moza psiza paBra 3, TAK KaK 9TO YHCJIO IMOBTOPAETCH HaH-
fonbee KOMUYECTBO pa3, a UMeHHO 15 pas. Paamax atoro paza
qucesa paBeH 3,

1104. Cpexunii rogosoit yaoi Monoka oT OAHOH KOPOBBI HA
¢gepme paBen

500.24+1500-8 4+ 2500.23 4+ 3500-13 + 4500-2

2+8+23+13+2 2600 (x).

1105. T'acTorpaMMBl PasAMYAKITCH KOJHIECTBOM LIPAMO-
YTOJABHUKOB, HX BLICOTAMM H JJHHAMHN OCHOBAHWH., O0mIIM AB-
JAETCA CYMMa BBICOT NPSAMOYIOJbHUKOEB, TAK KAK OHA PABHA
o01IeMy KOJWYECTBY ONPOIIEHHBX YUACTHAKOB, T. €. 80.

YxasaHus k ynpaxHenusm u3 paGoueit Tetpagu

IIyakT 36

7. O6mee Ynecn0 COTPYAHUKOR NPEANPHATHA, MPOIIEIINX
nepenoAroroBky, pasao 60+ 70 + 130 + 40 =300 (uen.). Haitigém
BHAYEHHUA OTHOCHUTEJBHHX YACTOT ¢ TOYHOCTEIO Ao 0,1 %:

-ﬂ- % = %% _7..9_. 04 =~ Of .
300 100% = 20%; 300 100% = 23,3%;

130 1000~ 43.3%: 40 .100% ~ 13,39
300 100% =~ 438,3%: 300 100% = 13,3%.

3aMeTHM, YTO NOJYYeHHAA CYMMA OTHOCHTEJNBHBIX JACTOT
Ha 0,1 % oranuaerca or 100 %, uTo ABNAETCA pe3yIBTATOM
OKRPYTAEHHH,

10. ITycTs OBLIO X HAKETOB C TPEMA CEMEHAMH COPHBIX pac-
TEeHUI, TOTAA € YeThIPbMSA CEeMEHAMH COPHBIX pPAacTEHHE OBLIO
(x — 3) makera. BripasumM depe3 x cpefHee apHpMeTHdYecKoe
yucaa ceMAH COPHBIX pACTEHHMH B MaKeTax:

0-5+1-8+2:104+3x+4(x—-3)+5-6 _ 46+ Tx

5+48+10+x+(x-3)+6 7264 2x
IIo yenoBuio 3afaun B cpesHEM B KAKAOM HarKeTe GBLLIO 110
2,6 cemenu copHrix pacTeHnil. MMeem ypaBHeHUE ;g I ;i =2,6.

Orcroga x=12.

3uaunT, 66170 12 NaKeTOB C TPeMA ceMeHAMH COPHLIX pac-
TeHU 1 9 MaKeTOB C YETHIPDLMA.

IMyurTt 37

4, Ina nocTpoeHUA KPYToBOif AMarpaMMbl Ompefe/IdM Be-
JUYUHY LEeHTPAJBHO'O YIVa, COOTBETCTBYIOIIEr) KAXKIOMY pe-
syapTaty. Tak Kak of11eMy KONHYeCTBY UI'P COOTBETCTBYET YTOJa
360°, To ogmoii urpe coorsercTByer yroa 360°: 15, T.e. 24°,
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Toraa 6 mobexam cooTeeTcTByeT yroa 24°-6, T.e. 144°, 3 mo-
paskeHusaM — yroJa 24°- 3, 1. e. 72°, a 6 spusuM — yroa 144°,

Mo HO TpeAIOKUTL YUAITUMCA YOeAUTBCA B TOM, UTO CYM-
MAa 3HAYEeHHH IeHTPANBHLIX Yra10B paBHa 360°.

HAns mex, Kmo xouem 3namo Gonbme

Iyuxt 42. Oyskuun y=x""'u y=x>
M MX CBOHCTBa

IIyukr 43. Jucnepcus ¥ cpegHee
KBAZAPATHYHOE OTKJIOHECHHE

MeToauyeckuin KOMM'eHTapuﬁ

T'napy V 3aBeplialoT ABa TYHKTA, NPeAHASHAYEHHBIC 1A
yaammxed, HHTepecylIuxcd MaTeMaTUKO#, — NYHKT 42
«DYyHKOUN y =X MU y=X ° U uxX cBoiicTBa» u nyHKT 43 «uc-
mepcua B cpeiHee KBAApPaTHYHOEe OTKJIOHEHHEs .

B nyukre 42 yray6nsioTcA 3HAHUS 0 PYHKIOIUAX, [IOAYUEH-
HbI@ YY9AINIUMHCA B Kypce aJIreﬁpH Tusg KJaCCOB. Paccma’rpu-
BAIOTCA cROiicTBa dyHKUME y=x' u y= x %, Oyaxkoua y=x"
ABNAETCA YACTHBEIM CJAy4YAeM OGpATHOM nponopunona_nbﬂoc'm,

3agaBaeMoi GopMmynon y =£ ¢ KoapduruMeHTOM £, paBHEIM 1.

IIpuBenénHbie 3nech cBoiicTBa 1, 2 1 3 ABnAIOTCA DAKTHISCKN
NMOBTOPEHHUEM H3BECTHRIX VYANIHMCSH CBOMCTB 00paTHOM Mponop-

[MOHAJILHOCTH, 39JaBaeMoil GopMYJIOH y = % HatepecHbIM ans

yUIaluxcsa ABJIAETCA CBOHCTBO 4, 3aKJOUAOlIeecA B TOM, UTO
J1000e 3HAYEHWE apryMeHTA X i COOTBETCTBYHIIee eMy SBHAUEHHEe
dbyHKIMK Yy, 3agaHHON dopMyaoil y=x', ABIAIOTCA B3AHMHO
ofpaTHEIME uncaaMu. OTciona BEITEKaeT crelnudmyeckaa oco-
GeEHOCTE rpaduka GYHKINA ¥ = X ', COCTOAIIAA B TOM, YTO 3TOT
rpadpuK CHMMETPHY€H OTHOCUTENbHO MPAMON J = X.
HMHTEepeCHHIMHE OJIA YYAIUXCA ABJAIOTCA TaKXe paccmo.
TPeHHLIE B IYHKTe 42 cBeAeHUdA O CBOMCTBAX YHKOUU y = x*
u eé rpaduKe, Yualinecda y3HAKT, UTO rpaduk arolt GpyHKIMM,
AHAJIOTUYHO rpaduKy oO0paTHOH NpOnOpIMOHANBHOCTH, COCTOUT
M3 ABYX BeTBel. OTHAKO 3TOT rpadhmK cyIUIeCTBeHHO OTJHUYAET-
CH OT 3HAKOMOI yUarguMcA runepboJibl, TAK KAK €r0 BETBH CHM-
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METPHYHH OTHOCUTENIBHO OCH Y. YUal{MMCA OPEeATATAlOTCH Pas-
HOOOpAasSHLIE YNPASKHEHNS, CBA3aHHEIE ¢O CBOHCTBAMHM QYHKLINH
y=x"', y=x"*u ux rpapuramu.

HayueHne AaHHOTO MYHKTA MOXMCHO HPOBECTH B (popme 3a-
HATHA MaTeMaTHUECKOr0 KPYiKKa, HA KOTOPOM VUAalOHecd 3a-
CIVIIAT cO00IneANs ABYX OJHOKJIACCHHUKOB, ONH N3 KOTODRIX
pacckaKeT o cBoiicTBax u rpadpure byHKIUYN y=x_1, a apy-

roit — o cpoiicreax u rpadmre byHKIMH y=x'2. Ilocne atoro
MOXHO BHIIQJHUATH ¢ YYallMMHCA HEKOTOPhIE M3 YIPasKHeHHH,
OpeAcTABJeHHLIX B NIYHKTE 42,

B KauecTBe AOIIONHERNA K rj1aBe V B yueOHUK BRAIOYIEH TAK-
ke NyHKT 43 «Jlucnmepcusa » cpegHee KBAAPATHIHOE OTKJIO-
HeHHe?», B KOTOPOM PACIIMPSAIOTCA M3BECTHHIE YUALMMCH CBe-
ACHHA U3 CTATHCTAKH. B Kypce anredpel 7 m 8 KiaccoB OHM
NOSHAKOMUJIMCH ¢ TAKMMHU CTATUCTHYECKUMH XAPAKTePUCTHKA-
MU, KaK cpefHee apndMeTHUYECKOEe, pasMax, MOAa M MeAUaHa,
IOJYVYSHJIH [peAcTaBJieAne o ciope ¥ o0pafoTKe CTATHCTHIECKHX
AAHHBIX, O HATJIAZHON MHTEePIPETAIIMH CTATHCTHUIeCKOH HHbOp-
MAaIUN.

B nynxTte 43 BoepBhIe pacCMATPUBAETCA BONPOC 00 OTAUYHH
YJICHOB psAAa OT ero cpefHero apupMeTHUeCKOro, Wi, KaK ro-
BOPAT, 00 UX OTKJIOHEHHH OT cpenHero apudmMernyeckoro. Ha
npuMepe MOKA3aHO, UTO 3TO OTKAOHEHHE MOXKET BHIDAYKATLCHA
TIOJIOKUTENBLHBEIM MU OTPUIATEABHBEIM 9HCA0M. B 9acTHEIX cay-
HaAX OHO MOKET OKA3aThCA PABHBEIM HYJI0, BHUMaHNE yUYaImnx-
cA obpamaerca Ha TQ, YTO CYMMAa OTKJIOHCHWH YJIEHOB PAJA OT
cpefHero apu{p)MEeTHUECKOrO paBHA HYJIO M IIOTOMY He MOMKeT
MCTIONB3OBATLCA NPH OlleHKe pasdpoca AAHHEIX B YMCJIOBOM
pagy. Jaa Ttoro urobsl OLEHUTHh pasbpoc JAHHEIX B UHMCJIOBOM
PAAY, COCTABJAIOT HOBBIH PAf, WIeHAMHU KOTOPOTO CAYKAT KBa-
APATH OTKJIOHEHHH WIEHOR MCCHEAYEeMOro pAfa OT ero cpefHe-
ro apupMeTHUECKOr0, H BRIYHCAAIOT cpeAHee aApudpMeTHUECKOR
COCTaABJNIEHHOTV psAa. [lonyyennoe YMcAO HASBIBAKOT AUCIEPCH-
eff paga NaHHBIX.

Yuamueca y3HAIOT TAKHKE, YTO [IPU OLEHKE JaHHKIX UCIIOIb-
3yeTcA ellé OANH MOKA3ATENh — CPefHee KBaAPATHYHOE OTKJIO-
HeHHe YACA0BOro psaga. CpefHMM KBaAPATHYHEM OTKJIOHEHHEM
PAAAa OAHHBIX HAZBIBAKT KBAZPATHHIN KOpeHE M3 AUcCOepcUH
3TOrO pAga.

Hayuennio nyHKTa 43 pexoMeHAYeTCA HOCBATHTH CIlenu-
AJIbHOE 3AHATHE MATEMATHUECKOTO Kpy:kKa. OZHOMY U3 WiIeHOB
KPYKKa MOXHO IOPYUYNTEL O3HAKOMHUTE YUAIIUXCA ¢ IOHATHAMHA
JUCIEPCHH U CPeJHETO KBAAPATHYIHOrO OTKJIOHEeHnA. ajee oz
PYKOBOACTBOM YUMTeNA UAeHB KPYXKa MOTYT BBIOIOJHUTH 3a-
mpaauag 1072 u 1078. [Ipu Hanuupy BpeMeHH OHM MOTYT IIpH-
CTYIHTE K BBIMOJNHEHUIO HEKOTOPHIX M3 OCTABILIUXCH 3agaHMi
nyHKTa 43.
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Os3nakoMJieHHe ¢ TIYHKTaMu 42 1 43, AOMOJHAOIIAMHA IJ1a-
BY V, II03BOJIAET yIal[MMC, HHTePeCyIOIUMCA MATEMaTHKOM,
[MOAHATHCA HA HOBYIO CTYIIeHb B JOCTHXKeHUH JUUYHOCTHBIX, ME-
TANPEIMETHBIX M IpPeAMeTHEIX Pe3VJIbTATOB O0yUeHHd, oIpee-
AAeMBIX PenepalbHEIM NOCYAAPCTBEHHEIM OOpA3OBATENLHBIM
CTaHAAPTOM OCHOBHOTO 061ero obpasoBanns,

YKasaHMa K yNpaxxKHeHuaM y4ebHuKa

1062. Touxkn Ala; %} u B(843; b) npunaanexar runep-
Gore y=x"', CJIE,I[OBaTeJIBHO, m:a‘1 m b=843". Orcrona
a=247; b=-—— 3 43

1063. PaBeHCTEO X =X~ BepHO IPH ABYX 3HAYEHMAX ApIY-
MeHTA: X=—1nmx=1,

a)Ecmu x>0, o x>x mpnx>1lm x<x npu x<1;

G)ecnm x<0, Tox>x" ' npu-1<x<0mx<x ' npu x<-1.

1064, BbI]:[OJIHeHHe 9TOTO 3ANAHHA CBOSHTCA K DelleHHI)
YPaBHEHHA C IIapaMeTpoM:

2
—x+£=%; %:0; x¥-lx+1=0; D=I*-4;

P-4>0nmpn l<-2nl>2; P—4=0 upu I=-2 n I=2;
I?-4<0npnm -2<1<2,

Orcrona moaydaem:

a) ecnan !> 2, To npaMaa M ranepfosa MMeEOT ABe OfIHe
TOUKH;

6) ecau I =2, To OHH HMeIOT OTHY oﬁmym TOUKY;

B} ecyn ) <l <2, To npaAMada ¥ runepfosia He IMEKOT 00X
TOUEK.

1066. I'padur cocronT U3 ABYX BeTBeil, pacnoNoXeHHBIX
CHMMETPHUYHO OTHOCHTENLHO OCH ¥.

1067. IIpu nocTpoeHuu rpadMKOB MOXKHO BOCIIOAE30BATECH
pucyHkamu 56 u 57 yqeﬁnmca. A3 rpadpukoB BHEHO, [UTO
xlex? ecnmn O<x<1; x> x7% ecr x> 1.

1068. Tourxu A[a, 26101] u B(O0, 0625' b) npuHagnexaT rpa-
bury dynxmum y=x"2, 1. €. _1_ =a? u b=0,062572. Orcioaa
a=>51; b=256. 2601

1069. a) D <x; <1,
YMHOMXAA BCEe YWICHEI 3TOTO SBOMHOrO HEPABEHCTBA HAa IO-

JIOXKUTENIbHOE YHCI0 X,, HaiiféM, 9To 0 < x§ < X,. YuuThBad,
uTO X9 < 1, monyunm x2 < x,<1, T. e. x& <x,< xg.
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Tak rkax O0<x,<1, 10 1. 1, T.e. x, >x;. YMuomxan obe

Xo
4aCTH STOr'O HepaBeHCTEA HA xo", HNOJAYYHM, UTO x‘o2 > x'.;}. Hraxk,
YKazaHHEIE YHCJIA PACHONATAIOTCA B IOPAAKE BO3PACTAHUS CJIe-

. a2 0 -1 -2,
AYIOIIHM OGPasoM: X, Xg» Xgs X gs X o3

6) paccy)kjad aHaAJOCMYHO, NMOJTYUHM, ITO NPH X,> 1 yka-
3aHHEIe HUCJA PACIIOJAralTci B NOpAAKe BO3pACTaAHUA Clexy-

IomuM 06pasomM: X2, X, Xo, Xg, Xe.
-2
x ", ecan -2 x<-1,
1070. y ={x%, ecim -1< x <1,
-2
x 7, ecan 1<x<2.
I'paduk 3100 GYHRIUMHE COCTOMT U3 TPEX YacTei: B IIpoMe-
HYTHKE [—2; -—1) OH ABJNAETCA YACTRIO rpaduKa GyHKINK y = X7}
B npoMesxyTKe [-1; 1} oH sBnAercs wacThio mapaboner y =x°%; B

NPOMEsKyTKe (1; 2] OH ABAfAeTcaA YacThbio rpadpnra GpyHKOIHU
y=x"", Orciofa cireayer, 4To;

a) ¢ npaMoil y = 2 rpadur He HMeeT OGLIUX TOYeK;

6) ¢ npamoit ¥ =1 rpaduk umeer ABe 0OIIHE TOUKM;

B) ¢ npamoil y =% rpapuK nMeeT yeThbipe OOIIHEe TOIKH;

r) ¢ npamoii y =0 rpadux umMeeT ogHy OGILYIO TOUKY,
x_l, ecJIu x<—-é—,

1

1071. y = {4x, ecan —%Sxﬁﬁ,

-1
X , eCNIH x>%.

I'padux aroii GyHKIMM cocTONT U3 TPEX uyacTeil: B MpoMe-

HYTKE [—oo; —%] OH NpeAcTABAAeT CoG0il YacTh BETBM Iumep-

6onul y=x""', pacnonomxennoit B III KOOPAWHATHON YeTBepTH;

B MPOMEXKYTKE é % OH ABJAETCA OTPE3KOM MpAMoil y =4x;

B IPOMEKYTKE [E; + oo] OH ABJAETCHA JaCThIO BETBH M'NIepoohl

y=x", pacnonoxerroil 8 I xoopanuaTHo# uereepTn. OTCIOAA
ciaenyer, UTO:
a) ypaBHeHHE ¥ = 2 UMeeT OJHH KOpPEeHb;

6) ypaBHeHMe Yy :% HMEeT JBA KOPHSH;
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B) ypaBHeHHe Y = UMeeT OOMH KOpPeHE;
r) YpaBHeHHe Y =—3 He HMeeT KOpHe#.
1072. Beraucaum cpefiHee apHpMeTHIeCKoe JaHHOTO PALA:

5+6+8+10+7+2 =38 _¢l
6 6 3
HaiinéM OTHIOHeHUA KAMKIJOTO WIEHA PAAA OT CPeJiHEro
apu(MeTUYECKOTO.

1__3i, _glo L. _el=12,
5-63=-1y  6-63=-3  8-63=1g

1_42, ~el=2, _el=_gql
10— 62 =32; T-62=5 2-65=-43.

OnpegennM cyMMyY KBaApATOB 3TUX OTKJIOHEHMUIT:

AV (1Y L (a) () L (2) L {o18)
3 2 3 3 3 3
_16+14254121+4+169 _o-1
- 9 R

Jducnepcus pajga paBHaA

1,6 112 _g2
375'6_3—6_69'

1073. 6) Cpentee apudpmMeTniecKkoe pAja JTAHHLIX PDABHO
—4-1-2+7+45+4_9 ;5

6 6

HaiinéM cymMMy KBAIpaTOB OTKJOHEHHI UIeHOB 9TOr0O PALa
OT cpeaHero apudMeTHIecKoro:

(-5,5)° + (-2,5)* + (-3,5)* + 5,5 + 8,5 + 2,5 = 97,5.

Aucnepcus pajga pasHa 92’5, T.e. 16,25.

1075. Briuncaum cpeanee apupMernuecKoe, CYMMY KBaxpa-
TOB OTKJOHeHMI Ka)KAOr0 YJI€HA pAja OoT cpeaHero apugpMeru-
YecKOI0 M ANCIEPCHIO AJA paAja JAHHBEIX, XAPAKTEDHIYIOIUX
cpeaHUe MecSYHBIe TEMIEPATYPH MEPBOTo Noayroaua B Mockee.
Cpenbee apuhmMeTHYECKOE PABHO

-9,3-8,6-8,4+51+12,4+16,7 \
‘g + + — 1269 — 2,15;
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CYMMa KBaAPATOB OTKJOHEHUH KAMKAOI0O WieHa PAAA OT cpefHe-
ro apuhMeTNIEeCKOTO paBHAa

(-9,8 - 2,15)° + (-8,6 — 2,15)* +(-3,4 - 2,15)° + (5,1 — 2,15)* +
+ (12,4 - 2,15)* + (16,7 — 2,15)° = 602,935;

602%935 ~100,5.

BrruncainM Teneps 5TH XapaKTEpPHCTHKH AJNA pAAa AaHHEIX,
XapAKTEPHIYIOUINX CPeAHHEe MecAYHhIEe TeMIepaTyphl IIepBOTO
noayroaaa B XabapoBcKe.

Cpenree apndmMeTHUECKOe PABRHO

_22.3 172 8,5; 31+11L1+174 _ 46 4.

AUCHIEPCHA PALA paBHA

CyMMa KB&APATOB OTKJOHEHWH KaKAOTO YWieHa PAAa OT cpefHe-
ro aputhMeTNYeCKOrO PABHA
(-22,3 +16,4° + (-17,2 + 16,4 + (-8,5 + 16,4)* +
+(3,1+16,4)°+(11,1+16,4)° + (17,4 + 16,4)° =
=(-5,9)* +(-0,8)* + 7,9 + 19,5% + 27,5% + 33,8%= 2376,8;

AUCIIEpCHA PAAA DABHA -2-:—3-'—:?§ ~ 396,1.

3HaueHMe AMCIepPCHH pAAa TeMnepaTryp Ana XabapoBcka
ITOYTH B 4 pasa NpeBbilllaeT dHAUSHHe JHCIEDCHH PAAA TeMIle-
patyp ana Mockebl. 3TO CBHAETeNbCTBYET O 00Jee Pe3KHX KO-
aebaHNAX CPeAHHX MecHAYHBIX TeMmmneparyp B XalapoBcke mo
cpaBHeHU ¢ MocKBoOii.

1076. a) CpenHee apudMeTNUeCKOe pAAA PABHO

—5-8+6+7+4+3_7 _41
6 6 6

CyMMa KBaZipaTOB OTKJIOHEHMH 4Y/eHOB pPAAA OT CPeAHEro
apa(MeTHYECKOr0o paBHA

4o+ (o8] o s8] +faf 15 -

(03] +(-o5] +[45) +[e5] + (28] +116] -

37° + 55"+ 297 +357 + 177 + 11° _ 6870 _
36 36

5
1905'

Hucnepcunsa paga paBHA 190% 16 = %gé =~ 31,8.

HailiaéMm cpeaHee KBaAPATHYHOE OTKJOHEHHE:

o =~ /31,8 ~ 5,6.
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1078. PaccmoTpuM ana npumepa pan uumcea: 1, 3, 6, 8,
-1, -2,
Cpennee apudMeTHYeCKOEe 3TONO pANA PABHO

1+3+64+8-1-2 15
=—==205.
6 6

CyMMa KBaApaTOB OTKJIOHEHUIN KAMIOTO YUCIIE 9TOTO pAAAa
OT cpefHerc apuMMeTHYEeCcKOoTo PABHA

(-1,5)* +0,5% + 3,57 + 5,5% + (-3,5)° + (—4,5)° =
=2,25+0,256+12,25 + 30,25 + 12,25 + 20,26 = 77,5.

Jlucnepcua aToro paga yucea PaBHA 26’5 ~12,9.

VBeanunM Kakjgoe 4ucjao gaHHoro paja Ha 4. Ilonyumm
paa: 5, 7, 10, 12, 3, 2,
CpeaHee apudmMeTHUYECKOS DABHO
2
5+7+10;12+3+ =%=6,5.

Haiigém cyMMy KBaApaToB OTKJIOHEHHWH YISHOB HOBOI'Q pAla
OT €ro CpeAHerg apudMeTHIeCKOro:
(5-6,5°+(7-6,5°+(10-86,5°+(12 - 6,5)°+
+(83-6,5°+(2-6,5°=(-1,5+0,5%+
+3,5%+ 5,52+ (-3,5)° + (-4,5)* = 77,5.

Jucnepcra HOBOro psaga YUCe] paBHA 7,5 ~ 12,9.

Jucoepecua He H3MEeHHJIACE. 6

JoxaxeM, UTO eCAU KAMI0E YHCIO PALA Xy, Xpy Xz, X4s Xss
X¢ YBENIHYHTH HA IOJOYKHUTEIBHOE YHCJIO 4, TC AMUCIEPCHA HE
H3MEHHTCA. SaNuIleM HOBBIH pAJ d9HCeN:

x,+a, x,+a, x;+a, x,+a, x;+a, xg+a.
BriuncianM cpeHee apu(pMETHYECKOE 3TOr0 pAja;

(x, +a)+(x, + @)+ (x5 + @) + (x, + a) + (X5 + Q) + (X5 + @)
5 .

BrinonauB npeoc6pas3oBaHUA, HOJYUKEM, UTO cpeAdHee apnud-
X+ Xp + X3 + X, + X5 + X
6
Cpennee apudpMeTHUeCKOe YBETHIHJIOCH HA @. OTKIOHEHUS

YJIEHOB PAAA OT CPeAHeTO apH(pMeTHUYSCKOro He M3MeHATeS, Che-
AOBATEJBHO, HE H3MEHHUTCS M JAHCIEDCHS.

MeTHYECKOe HOBOI'O pALA PABHO

+a.
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3a.uaqm I'IOBbILUeHHOVI TpyaHoCTM

YKazaHua M pelieHus

1106 a) IlpepcTaBuM ciaraemoe a’x’ B BUAEe DPASHOCTH
2a%x® — a’x* 1 npuMeRUM B uncaUTENE APOGH POPMY.IH KBAADA-
Ta CYMMEI H PA3KOCTH KBAAPATOB, & B 3HaAMeHaTeje — hopMyay

cyMMEI Xy0oB. [Tonyunm

x* +a’x® +a'  x*+2a%x% +a' —a¥xt
2 +d® 2 +a®
2,2

(P +a’)-a (x2+a ~ gx)(x? +a +ax) _ 22 +a+ax,
1 +a? (x + a)(x® + a® — ax) x+a

0) BbIHECEM 38 CKOOKH B YHCJIHTEe a"'l, a4 B 3HAMeHaTeJe
n
a”. IToayunum
8a"*?+a" !  _ a"'8a%+1)
16a"** + 42?4+ 0* a"(16a* + 44’ +1)

IIpeo6pasyeM TpéxuneH, CTOAMUR B 3HAMEHATENE APOOH!
16a' +4a®+1=16a"+8a’+ 1 - 4a’=(4a® + 1)’ - 4a®=
=(4a’ +1 - 2a) (42®+ 1 + 2a).
HMeem

a""'(8a’+1) _ (2a+1)4a®-2e+1) _ 2241
a*(16a* +4a® +1) a(d4a® +1-2a)4a’ +1+2a) 4a® + 2% +a’

1107, Cnoxue BCe UATH YPABHEHHH CHUCTEMBI, NOJYYHM
dx+4y+4z+4u+4v=12, uam x+y+z+u+v=3.

BrruuTaa M3 3TOro YpaBHeHUs NOOYePENHO BCE YPABHEHUS
JAHHOH CHCTEMBI, MOMYYHM 3HAYECHHS HEHM3BECTHHIX: v =-2,
x=2,y=1,2=3, u=-1,

1108 Hpe,qnonomnm, 4TO @ — KOPEHE ,I[&HHOI‘O YPABHEHHA
u a < 0. Torga BepHO paBeHcTBO a' — 5a® — —Ta+4=0.

IIpeoGpasyeM JeByI0 YACTEL 3TOTO paBeHcTBa:

a'-5a°—4a®*—Ta+4=(a"-4a’+4) - (5a®+ Ta)=
=(a® - 2)* - (5a® + Ta).
Ara PA3HOCTE NPUHMMAET TQJBKO HOJOXHTEJbHEIe 3HAYe-
HUA, TAK KaK (a -2¥20,a 5d’+7Ta<0.
Hoayuras npoTHBopeume ¢ papeHcTBoM a' — ba®—4a® —

— Ta + 4 =0. CnegoBaTensHO, Hallle NPEANOJ0MKEHIE HEBEPDHO, H
ypaBHEHHE He NMEET OTPHUIATEIbHHX KOPHEH.,
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1109. Tpebyerca maiiTH Takyi apobb , T'oe x — HaTy-

1
PAJILHOE YHCJIO, YTOOR BRINOJHANOCH ABOIIHOE HEPABEHCTEO
5 x 5 5 x B
—_— < e < — *
14°21°12° 2.7°3.7 3.4
IIpuseaéM atu ApobH K ob0meMy sHaMeHaTeJ IO 84:
5-6 x-4 5-7
374 374 3-4-7

Orcwoaa 30 <4x < 35; 7% <X < 8%.

B 2TOM nIpOMeXXYTKe eCThb TOJABKO OAHO HATYPAJbHOE UHCIO
x = 8. 3Haunr, ucKoMaa Ipolhb %

1110. IpeacraBum unciao 54°° rax (54%)' - 54. Tak kak 54°
oxamuuBaerca nudpoit 6, a mobad RaTypanbHEas CTerneHp UNCIIa
6 Tax:xe oxaH4YMBaeTcs LHbpoi 6, TQ MHCJIO (549" oxanuusa-
eTcsa nudgpoii 6, a nponspegeHne (54 )'" . 54 oxaHuMBaeTca Hud-
poit 4.

IIpencrasum uncao 287! kax (28%)° . 28. Iucno 28* oxanuu-
BaeTcH nudpoit 6, caexoBaTesbHO, uncyao (28*)° Taxixe oxanun-
BaeTea nudpoit 6, a npoussegenue (28%)°.28 oxanumsaercs
nudpoit 8.

Cymma 54% + 28 oxanuusaerca umdpoit 2, Tak Kak 4+
+8=12,

1111, TIpeobGpasyem Ne€BYK YACThL AAHHOINO YPABHEHHS:

P -2x+yf —dy+5=2-2x+1+y° - dy+4=
=(x- 1P+ - 2)%

TaR KaK TpH Jnoﬁmx BHAYEHHAX X W Y BEPHbL HepaBeHc'rBa
(x-1°20 u (y-2)°20, To ypaBuenue (x — 1)+ (y-2)°=
HMeeT eTNHCTBEHHOE peleHne: x=1; y=2,

1112, BpeaéM HOBYK IEPEMEHHYIO Y =X+ % Toraa
P =x*+2+, oreiona ¥+ L =y? -2,

X X

ITpeoGpasyeM JeBYH YACTE YPABHEHUA:

:c2—2x—3+i2—13=
X x

1
Pl

VpasHenue i’ — 2y — 15 =0 umeer ABa KOPHA: ¥, =—3; Y, = 5.

x4+

2[x + —

—-13=y* -2y -15.

PemiuM fjBa ypaBHeHHSA: X + % =—3 u x+ % =5.
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s 8 KOPHH

3-45 _8++5
2=

Kopan nepporo ypaBEeEHA X, = 51 %o
521 X, = 5+ 21
2 ™ 2
HcxoaHoe ypaBHEHNE MIMEET YeThIpe KOpPHA.
1113. IIpeobpasyeMm aApoOb
ab _ 10a + & _ 10aq + 106 — 90 _ 10{a + b)-9b =10 - 9%
a+b a+b a+b a+bd a+b

BTOPOTO YpaBHERHA X, =

OTa pasHOCTE ABASETCHA LIeJBIM YNCJI0M, €can uucio (e + b)
€CThL AeNINTeJb Yuciaa 9, T. e. paBHO OAHOMY H3 4Hcea 1, 3, 9.

Hoa+b#1, Tak kKaxk uncao ab — apysHauHoe u b>a.

Ecau a + b=3, To BO3MOMKEH ofun BapuaHT: a=1, b=2,

Ecam a+b=9, To BOBMOYKHEI BADHAHTHI:

a=1,b=8; a=2,b=T7; a=3,b=6; a=4, b=5.

HMeeM MHOMKECTBO MCKOMBIX JABY3EAYHBIX YHCeN
A= {12; 18; 27 36; 45}. OaHako 3Jech NPeICTABJIEHLE HE BCE
OTBETEI, IOCKOJILKY MEI He MOYKeM pacCMOTpeTh c¢Jayuail, xorga
(a + b) aBagerca geauTeseM uucnaa b.

IIpeoSpasyem sazanHyio ApodL APYrHM CHOCOOOM:

ab  _ 10a+b_a+b+9b=l+ 9

at+b a+b a+b 1+ b
a
Cymma 1 + 9 5 fAIBJIAETCH HeJIBIM YHCJIOM, eCJIH [1 + 2-] €CTh
1+-=
a

JeJInTeN b yucaa 9, . e. ogHO U3 9ucen 1, 3, 9.
Ecnun 1+ g =3, To % =2. Bo3MOKHEI BapHaHTH: a=1,

b=2; a=2,b=4;a=38, b=6; a=4, b=8. Ecnu 1+%=9, TO

—z— = 8. Boamouxcen oauH BapuadT: a=1, b=8,

IlonyyaeM MHOXKeCTBO MCKOMBIX JABY3HAYHBRIX YHUCEJ
B= {12; 18; 24; 36; 48} . OTBeTOM CIYVXRHT MHOMKECTBO
C=AUB={12; 18; 24; 27; 36; 45; 48)}.

Yyuammeca MOryT OpeasoMHTbL APYroi crnocod® pelreHna
9TOH 3amatu, —_
Brimniem Bce ABY3HAUYHBEIE yKMcaa ab, B KoTopmx b>a:

12, 13, 14, 15, 16, 17, 18, 19, 23, 24, 25, 26, 27, 28, 29,
34, 35, 36, 37, 38, 39, 45, 46, 47, 48, 49, 56, 57, 58, 59,
67, 68, 69, 78, 79, 89.
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BoluepKHeM H3 3TOro pajga npocrele ynucaa. Hoayunm

12, 14, 15, 16, 18, 24, 25, 26, 27, 28, 34, 35, 36,
38, 39, 45, 46, 48, 49, 56, 57, 58, 68, 69, 78.

H3 ocraBmuxca yuces nMoAGOPOM HAXOAHMM MCKOMBIE IBY-
ZHAYHBIEe YNCIA, ITO
12, 18, 24, 27, 36, 45, 48.
x 7 z
x+1 y+1 z+1
a UX CYMMY 4Yepe3 n, rie n — HaTypaJlbHoe unciao. HMeeM

1114. O603HAYNM HCKOMBIE ApoGU Uepes

x y 2 _
x+1 y+1 241

Kaxaaa us gpobeit MeHpme 1, TAK KAK €€ YHUCIUTENb MEHb-
e gHaMeHaTenda. CiuegosaTespHO, 1t < 3.
C apyroii cTOpPOHEI,

X x
22—
x+1 2x

_y_;%, Z_>

1 1
2’ y+1 z+1 27

CJISTOBATEJABHO, N 2 %

3
Hraxk, 2 €n<3. B 9TOM IPOMEXYTKe eCTh TOJBLKO OIHO

HATYPAJBHOE YHCHOo: n=2,
I[IpeoSpasyeM cymMMy

x ¥ Z _1_ 1 1- 1 1- 1 _

x+1 y+1 z+1 x+1+ y+1+ z2+1

1 1 1
=3 - .
x+1 + y+1 z+1

1 + 1 1
x+1 y+1 2z+1
EcTh TONBKO OAHH BAPUAHT BHIIOJHEHHA TAKOTO PABEHCTBA:

Orciofa cymMMa Tpéx apobei paBHa 1.

1.1, 1 _
2+3+6—1.
Iloayyum x=1, y=2, 2=5. NekoMue apobu: %, % %

1115, Ilocie BHeceHMA MHOXHTeNAA 2 MOA 3HAK PAfHKAJIA
MOAYYUM

y =20 + {364 + 24x — 4x® — 20 - /364 + 24x - 42°
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HpumennM asaxasl dopMyay ABOHHOTO PaAHKAJA:

Jzo +\36-24x+ 4" [20- 36— 24% + 4
2 2

__J20+J36—24x+4x2 +J20—\’36—24x+4x2 _

2 2 B
=210 - Jo—6x++* =2,/10—|x - 3|.

PaccmoTpumM aBa cayvas:
1) x>3, Torga |x-3|=x-3 n

210 -]x-3|=2/10-x+3=2/13—x.

HMmeem y=2j13—-x, 3<x<18.
YenoBAIo 3a5adn YAOBJETEOPSIOT YETRIPE YHCAA M3 ITOrO
npoMexxkyTra: 4, 9, 12 u 13;

2)x<3, Toraa |x-3|=3-x n

2/10-]x-3|=2,10-8+x = 2,/7+x

HMeem y=2,/7+x, -7T€x<3.

YCnoBHIO 38584 YAOBJETBOPANT YeThHIPE YUCIA U3 ITOTO
npoMemyTKa: —7;-6; —3; 2.

OTrBeToM CAYXRUT o0beAUHEHHE ABYX MHOMECTB 3HAYCHHIA
x: =73 -6; -3; 2; 4: 9; 12; 13. .

1116. Buecém MHOMKUTENL 2 IOJ 3HAK PAAHKANA U IpPHAMe-
HAM ZBAXXALL (GOPMYJIY ABOHHOIO PAAHKAJIA:

J124 140+ 8x —ax® — 12 140+ 8x - 4x* =
=J12+\/4—8x+4.1:2 +J12—\/4—8;vc+4x:2

2 2
J12+ J4—8x+ 4x? le— \/4 - 8x + 4x*
B 2 * 2 =

=26 Jr' —2x+1=26-[x-1].
PaccmorpumM aBa cayuasd:
1) x>1, Torga j[x-1|=x-1wu

26 -|x-1]=2/6 —x+1=27-x.
Hmeem y=2./7T-x, 1sx<7.
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YcnoBuio 3agaun yAOBJAETBOPAIOT YHCAa 3, 6 1 7,
Ecan x=8, To y=4; ecsim x=6, T0 y=2; eciu x=17, 10

y=0.
2)x<1, Torma |[x-1|=1-x n 26 -1+ x =256 +x.

Umeem y=25+x, -5<x<1.
Yenosuw 3aaauy yAoBJAETBOPAIOT YuCcaa —9, —4 1 —1,
Ecnn x=-5,r0 y=0; ecin x=—4, To y=2; ecain x=-1, T0

y=4.
1117, 2+ x* + 1= + 20 41— =(x* + 1P —xt =

=(x* +1 -2 (x* + 1+ 2%) =((x® + 1)* - Bx*)((x® + 1)* — xP)
=(® +1- 23 + 1+ 2V3)a? + 1 — )2 +1+ x).
l]ﬂ'—P

HWrax, orBeTOM CXYIKAT 3HAUEeHHA ¥y, paBHsie 0, 2 n 4,

ul e -P P p
1 1
[2——2 p=— [p—l p+i||p-2
1118. g\ o U g q a9 _
g P-q g g pP-q
2 1 1 I 1][ 1 [ 1
-—||g+= -=llg+=||9+=
[ #) 7 "% P P
q P
1 1 1) 1Y
p——|(P+— += -=
=[ 4] q =p ¢ |7 ¢ _(pg+1)’ - pP(pg -1y -p? _
1Y 1) |q+dl [g-L| ¢"(pa+1-q*(pg-1¥
q_}; kq+}; \ P P
pp+q p]P*"!

qP'I'Q' q :
Hs VCJIOBHA Cciaeayer, ‘ITOPEZg qez, P#O’ q$0’ |P|¢1’

|g|#1.
1119. HaitgéM pasHOCTDH
ax; +b  ax +b _

b —h Tex+d cxprd
_acxy %y + bex, + adxg + bd — acx,x; — adx, — bex,; - bd
(cx3 + dlex, + d)

- ad(x; ~ x,) — be(xy — x) — (xy3 — x,Wad - bc)
(cxz + d)(cx, +d) (cxy + d)(ex, +a)

AHaANOTHYHO HAHOEM
_ta-mlad-b) (5 -mMed-bo),
T E I (e, + d)ex, +d)’

Ys =82 = (e, + d)lex, + d)
_{xy—x,ad — bc),

Yo= ¥ = ex v d)er, + d)
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Ys — 1 _ (x5 — x Mad —be)(exg + d)exy +d) _ (% — %)(ex; + d);
Yg— Yy (cxg+ dl)(r::t:1 +d)(x; — x)(ad —be)  (x3 —x){(cx; +d)
- ¥ _ (:c4 = X }(ex, + d)
y ¥ (%, —x)ex, +d)

Pasgzeanm nonyuusmmueca gpodu:
Ys= U, Ya— b _ (8- %)exy + d)x, — mp)lex, +d) _
Ys—VYo Ya-VYo (x3-x)cx; +d)x, —x,)ex; + d)
_ (> - X)Xy — %) X3 — X, Xy %
(o = 2%y — %) 23— %, Txy—xy

Yenosue ad — be #0 necnosns3yercsa Opu COKpaleHUN ApO-
Geit.

1120. Vpasuenne x° - y® =69 npeacrasum B Buge (X — y) X
X (x +y)=69. Taxk Kax X — y < X+ Yy, BOIMOMHKI ABA BADHAHTA®

x-y=1, .u x-y=3,
x+y=69 x+y=23.
Pemne nepByw cmeremy, moaydaMm x =35, y=34. Pemns

BTOPYIO cUcTeMY, noayuyum x =13, y=10.

1121, PaccMOTPHM YHCIA: X =& + bV2 u y=c+ dv2, rze
a, b, ¢, d — pALNOHAJILHLIE YHCJIA.
Haiigém cymMMy, pasHOCTB, [IPONSBEAEHNE M 9aCTHOE YHCET
xuy.
x+y=a+bv2 +c+dV2=(a+c)+(b+d2,

(a +¢)u (b +d) — panuonassHEIe YHCIA KAK CYMMBL PALHOHAJb-
HEIX 49HCEeJ;

x—y=a+bs/f_!—(c+d\/§)=(a—c)+(b-d)\f§,

(a — ¢) u (b — d) — panHoHaNBLHLIC YMCAA KAK PASHOCTU PAILUC-
HAJLHEIX YHCEJN;

x -y =(a+bJ2)(c + dV2) = (ac + 2bd) + (bc + ad)V/2,

(ac + 2bd) n (bc + ad) — pallMoOHANBLHEIE YUCJIA KAK pe3yJJbTATEI
YMHOMXKEHHASA M CHOMKEHNS PAIUOHAJbHEIX UHCEJI;

x_ a+bJ2 (a+bJ_)(c d\/_) ac—2bd bc ad\/‘
¥ c+dve - 24d° F 2 | F_2d

ac — 2bd be —ad

2 2 u 2 2
¢ —2d c“ -2d
VMHOKEeHUA, BEIYNTAHUA U AejleHAA PAIlHOHANLHEIX YHCEe.

— PAIIHOHAJILHBIe YWHCJIA KAK PE3VJILbTATHI
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1122. ITycrs x,, y, — pelleEMe ypaBHeHua (x + yJE) X
X (x ~ y\@) =1. Torzga copaBesauBO PaBEeHCTBO
(x, + Y, V2)(x, - y,2) =1.
Ilapa uncesn x, = 3, y, = 2 — pemmeHue 9TOro ypaBHeHH, T. €.
(3 + 2V2)(3 — 2V2) =1 — Beproe paBencTBo. BoaBexs obe 9acTH
9TOTO paBeHCTBA B creneHs n (n € N), moayumm (3 + 2V2 )y x
X (8- 2J2)" =1, CpaBHUBAA PABEHCTBA

(x, + y.V2)x, -y, V2) =1 u 3+ 242y @ -2J2y =1,
MOKHO 3AKJIKYNITh, UTO
%, + Y2 =3 + 2V2),
x, — YN2 = (8 - 2V2).
Pemuns aaHHYIO0 cCHCTeMy, HAailaém, 4TO
x =B 2.2y ;(3_2J§)~, , =B 242y ;(3_2J§)" .

Tak Kak 7 — A1060e HATYPANbHOE YHCJIO, TO YPABHEHHNE HMe-
eT 0eCKOHeuHOe MHOMECTBO PEeIleHNi.

Ilpneeném B TaGauue HECKOJBLKO HAP 3HAYEHAR X, H Y,,
YAOBJETBOPAKIINX CHCTEeME:

n 0 1 2 3 4
x, 1 3 17 99 577
Yn 0 2 12 70 408

1123. IIycTs X, K X; — KOPHM YPaBHeRHA x° + x + m =0. ITo
Teopeme Buera x, + x,=-1, x,x, =m. Orcioga

xf+x§=(xl +x2)2 - 2xlx2= ]. - 2m.

ITo ycaosuio 1 ~ 2m =138, anaunr, m=—06.
1124. BBeaém HOBEIE TepeMeHHEIe U=X —a U V=X +a U BHI-
pasuM Jdepe3 3TH HepeMeHHEIe (X —a°) u 4ax:

(x* - a®)*=(x - a)® (x + a)’ = u??;
dax=(x+a)—(x—a)=v?-u
YpaBHeHHE IPHMET BHJ
k=1l -u’+1; uWP-+ui-1=0; @+ 1)@WP-1)=0:
¥+120; wW-1=0; (u-D@+1)=0; u=-1; u,=1.
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Ecnu u=-1, to x - a=-1, ciregonarearHo, x =a — 1; ecian
u=1, ro x —a=1, cnegopatenpHo, x=a + 1.
1125. [IpeobpasyeM BhIpakeHNne, BBe s HOBYIO IePEMEHHYIO

b=a—3%, TOrAA a=b+3%, MOJXYYHM
@—-1)(a-2)@-5)@a—6) + 9= [b + 2-21-][1» N 1%] x

1Y, o1}, 0o (5 - 255 _9) 0o
x{b—lE][b—2§]+9—[b 4][b 4]+9_

2
=b4__121g,z+%+9=[b2_11] _280 225 o

16 4 16 16
2 2
—[p2 L7} _ X X
_[b 4] 4+9-[b 4] +5.
HaumeHnrpmee sHaueHMe aTOT0 BrIpaykeHuA paBHO 3. Takoe
3HAYE€HNEe BHIpAsKeHMe NPUHMMEET IpH b= ii;_l, T.e. IpH

a=%(7i\f1—7).

1126. IIyers x,, X, — KOPHH ypaBHeHHA x° + px + 1 =0. ITo
Teopeme Bueta x, + X, =-p; x,x,=1, Torga

i+ xi=(x; + x,)° — 22,2, =p% - 2.

IIo yenosuio p° — 2= 254, orcrona p° = 256; p, =-16; p,=186.
1127. Ypasuenue x° +(a — 1)x — 2a =0 uMeeT KODHH, €CaH
€ro gucKpuMuHauT D = 0.

D=(@-1Y+8a=a’-2a+1+8a=a’+6a+1.

IIyers x, ¥ x, — KOPHHM AaHHOTO ypaBHeHUA. Ilo Teopeme
Buera x, + x,=1 - a; x,x,=-2a, Toraa

2 xl=(x,+ 2, -2x,x,=(@—- 1 +4a=a*+2a+1=(a+1)%

ITonyuum ypasrenwme (@ +1)°=9, xopEE KoTOpPOTO G, =—4
ua,=2. Beom a=-4, o D=16-24+1=-7<0, ypasHeHNE
KOpHeH He MMeeT. 3HAYNT, CYMMA KBaJAPATOB KOPHEH NaHHOTO
yDaBHEHHUSA papHa 9 npu a=2.

1128, x + i—: n; n>2; n — HATYpaJbHOE YHCJIO.

xX*-nx+1=0; D=n’-4,

KopHuu ypaBHeHHA ABJIAIOTCA HDPAITMOHANIEHEIMY YUCIAMH,
ecny BHIpaxkeHUe (1n° — 4) He ABAAETCA TOUHEIM KBAJADATOM.
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IIpeAnON0AAM [POTHBHOE: YDABHEHHE HMMEET PAIjMOHAIb-
Hbie KOPHH, T. €. n° — 4=a’, rre @ — HaTypansHOe YMcno; a 0,
TaKk Kak n> 2, Torma (n—a)(n+a)=4.

Tak KaK 72 — @ <7 + @, TO BO3MOMKeH UL OAHH BAPMAHT:

n-a=1,
n+a=4.

Pemaga sTy cucreMy, noayqdaeM n=2,5, a =1,5. 9ro nporn-
BOPEYHT YCJIOBHIO, UTO 1 — HATYpaAdbHOoe Ynucio. IIpoTnBopeune
AOKA3LIBAET, YTO KOPHN YPABHEHHUA X, H X; — HMPPANHOHAJNLHEIE
quchHa.

1129, IIpeobpasyem BHIpa’KEHHE, CTOANIEE B npasoit vacTn:

N+ 220+ 2 4 X —2VBx + 2 =|x+ 2|+ [x -2
Ecmn —V2 <2 <V2, 0|2 +V2|= 2+ V2; |2 - V2|=12 - x.

Torga y=x+ V2 + 2 - x, T.e. Y= 242. 9ra byEROUA ABNA-
ercs JAHEWHOH B 3aJAHHOM HMHTEPBAJIE.

1130. Ha pucyuake 12 ormeueHHl TO9KH M u N — ropoza,
Toura C — MecCTO, rRe aBTodyc depe3 15 MHH BCTPETHIICA C JIer-
KOBOI ManruHoi, Touka ) — MecTo, rfie Jerkopad MalIMHa J0-
rHana aBTobyc mocie BeIedza n3 ropoxa M.

O603HATUM PACCTOSAHME MeXAY NOpOXaMH kuepes Xx.

AsTof6yc npoexan paccroaaue MC 3a 15 MUH cO CKODOCTBIO

-

40 x¥M/4, cnexopaTensno, MC=40- %, T. e, MC =10 KM,

Torpa CD=x - 10 - 20, 1. e. CD=x — 30 (xkm).
x-30

Paccroaane CD aBTobyc mpeoxosen 3a v, Jlerkosaa
MalluHa A0 BTOpPOH BCTpeuu ¢ aBTOOGYCOM NPOAENANA IYTh
CM+MC+CD=20+x - 30, T. e. (x — 10} kM, 3aTpaTHB Ha HEro
x-10 x-10 1 _x-30, _ :

50 50 t1- a0 b ¥~ 160
Paccroanue mexay ropogaMu M u N pasno 160 kM.
1131. Ha pucynke 13 o603HaYeHEl TOUKHA: A — TOUKA cTap-

Ta, B — Touka puanma, C — To4uKa, B KOTOPOH MAJLYHK, CTap-
TOBABIITUN BTOPEIM, AOTHAJ NEPBOr0 MANbYNKA, D — Touka,
B KOTOPON MAJIBYHEK, CTAPTOBABIINE BTOPBIM, BCTPETHN II€pBO-
TO MAJbUYMKA HA TYTH H3 TOYKH B.

1. IMeeM ypaBHeHUe

M C D N . S,

Puc. 12 Puc. 13



IIycTs v, M/C — CKOPOCTE HEPBOTO MAJTBYHUKA, Uy M/C — CKO-
POCTB BTOPOTO MaNbYHKa, X M — paccTodume BD. Bpemsa, 3a-

0
TpaYeHHOe MepBLIM MaJbUYHKOM Ha nytek AC, paBHO lv_ c, a

1
BTOPHEIM MAJIBIHKOM — Q c. Ha OCHOBAHWH YCJIOBHA COCTARNM

Uy
IepBOe YPABHEHHE: 10_10_ 1.
b, B

Haiiaém BpeM#, 3aTpauyeHHOE BTOPDBIM MAJbYHMKOM HAa IOYThH
or Toukn C 710 Touku B u or Touxu B ao Ttouxu D. 310 Bpemsa

paBHO

""'Q + 'i] c. BpeMﬂ, opoineaiiee ¢ MOMeEHTA CTADTA OEepPBO-
[ [ &
2 2

"o MaJIBYHEKA A0 ero BCTPedYHd €O BTOPHIM B TOYKE D, PaBHO

50-x ¢, uwian 10 c. Hmeem BTOpOe ypaBHeHNe: 50-x _1o.

v, Y
C apyroil cTOpoOHBI, BpeMs, 3aTPAYEHHOE MEPBBIM MAJIbYH-
40 -
KOM Ha nyTs CD, paBHO c, H OHO PaBHO 40 ¢. Or-
Y Uy 1’2
CIOA MMeeM TPeThe YPaBHeHHe: 400_ x_0+x
U
1 2

IonyuaeM cUCTEMY TPEX ypaBHemm € TPeMA HEeHU3BECTHBIMH
X, Uy M Uy:
10 10 =1,

vy W

50—x=10,

40 - x =40+x
L Uy :

IIpeobpasyeM TpeThe YpaBHEHHE CHCTEMEI!

40 _x _40 x. 40 _40_x  x, 4{10 10)_x , x

L T xl+l]=4.
by W Uy Uy

BrIpa3muM U3 BTOPOTO YPABHEHHs CACTEMEI X 4epes v, a U3

Iepeorg — v, 4epes3 0, H NOACTABHM 2TH BBIDAXKEHHA B TpeThe

yDABHEHHE:
x=50-10v,, b, =0

4.
10—y,

: _ 1, 10-u
i (50 10v,)[vl+ 10v,}
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Ilocne ynpomennsi noJaydaeM KBajpPATHOE ypaBHeHHe
2 =
vy — 29v, + 100 =0, xopHH KoTOpOTO 4 B 25.

Bropoii KopeHb He COOTBETCTBYET CMEICTY 3aTa4H, TAK KAK
3HavYeHHe pasHocTH 50 — 10v, AOMRHO OLITE IOJOXKHATENLHEIM
apcaoMm. Orcwaa v, =4 M/c, x=50-40, T.e. x=10 M.

3Ha4YUT, BTOPOIi MaNbYHK BCTPETHJ IEPBOT0 HA PACCTOAHHHA
10 M oT ToukH bHHHINA,

1132, IIycTes paccTOAHME MeXAY NPUCTAHAMH A U B paBHO
8 KM, cOOCTBEHHAA CKODPOCTH TEILIOX0Ja X KM/4, a CKOPOCTH
TeYeHUA peKH, T, €. CKOPOCTh ABUMKEHUA ILIoTa, — Yy kM/4. To-

raa CHKOPOCTE TEIMIOXOZA IO TeYEeHHIO DEeKH PaBHA % KM/‘I,

a NPOTHB Te4eHHUSA peKH — % KM/,

x+y=g,
HMeeM cucTeMy ypaBHeHMI s
X - U= E.
BriuTeM M3 NepBOrO YpaBHEHHUS CHCTEMEl BTOPOE, MONYIHM
2y = % - %.OTCIO,II;& y= %.

JTO O3HAYAET, YTO PACCTOAHHE MeKAY NPUCTAaHAMU A u B
oaoT npomnasiBaer 3a 60 a.

1133. IIycTh coGCTBeHHAA CKOPOCThL KATEpa paBHa X KM/4,
CKOpPOCTb T@YEHHA PEKH, T. €. CKOPOCTh ILNOTA, IABIBYIIETO IO
TeueHN, — ¥ KM/4. O003HayuM ¢ 4 — BpeMd, 3aTpadeHHOe Ka-

TepoM Ha nyTe 90 KM 1 Ha nyrs 70 M. Torga ¢ = _90
70 r+y
t=——.
x—-y
CocTaBUM CHCTEMY YpaBHEHHIH
xX+y= 9_:],
70
X — = wame,
4 t
BriuTeM M3 NepBoro ypapHeHHA CUCTEMBI BTOPOE, IIOJYIHM
2y=%—?. Orcioza y=%.

CraemopaTenbHO, 3a ¢ 4 ILIOT MOMET NPONARITE 10 KM.

1134, O6o3HAUNM Uepe3 X KM/U CKOPOCTh NMEPBOTO BEJIOCH-
NegMCTa, Jepesd ¥ KM/4 CKOPOCTh BTOPOTO BeJIOCHIIETHCTA, Yepes
8 KM paccTodHHe MexAy NyHKTami A n B,
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Ha pucyHke 14 Touxka C — MeCTO NEPBOM BCTPEYH BEJIOCH-
neAucToB, ToUKa D — MecTo HX BTOpO# BeTpeun. HaBecTHO, UTO
paccrosane AD =18 kM, CB=30 kM. Toraa AC =(s — 30) km,
CD=(s—48) kM,

Jdo Bcrpeun B Touke € nepBLIfl BEJNOCHIEZHCT IpoeXaJa

(s —30) kM 32 830

4, a BTOPOH BeJaocHIeAucT npoexan 30 KM

sa 30 4. Mmeem ypaBHeHHe > _ 80 _80 BrpasuM M3 HEro OT-
Y X
Holenue <, momyunm = =22 30.
y y a0

Ilocne BeTpeuu B Touke C Zo BCTpeuw B Touke D mepmrii
BeJOCHIIEAUCT npoexay paccroaaue 2CB+ CD =60+ (s - 48),

s+12

T.e. (5+12) km, 3a Y, a BTOPOHN BEJOCHIEANCT OIPOexXan

s=12

X
paccroaane AC+ AD=3-30+18,1.e.(s - 12) kM, 3a

qt
HMmeeM ypaBHeHEHe -'“'le- _8-12 . BeIpa3um 13 HETO OTHOLIIEHHEe
¥
£ y IIOJIYINM E = f..i-..!'g.
y g-12
Hrak, uMeeM ypaBHEeHHE
5—30 _ s4+12
30 s-127

s* — 30s — 125 + 360 = 30s + 360;
82~ 725=0; 5,=0; s,= T2,

IlepBbIii KOpPeHD HE COOTBETCTRYET CMBICAY 3a4adl., 3HAUUT,
paccToaHHe MexAy NyHKTaMa A u B paBHO 72 kM.

1135. Ha pucyexe 15 n3o6paeHs OyHKTH A 1 B 1 Tou-
Ka C — MecTO BCTpeMH MOTOMHKINCTOB. IlycTh x KM/4 — cKoO-
POCT: IEPBOTO MOTOIHKIIUCTA, 8 ¥ KM/9 — CKOPOCTE BTOPOro.

H3 yenoena sagaum creayer, uro paccroanune CB=2,5x, a
paccroanne AC=1,6y. IIepBuii MOTOLUMKIMCT Npoexan Ao
Berpeun 1,6y KM €O CKOPOCTRIO X KM/U, 4 BTOPOM mpoexan

2,6X KM CO CKOPOCTBIO J¥ KM/, CIeZOBATEALHO, % = % .
18 xm 30 kM
o [
AWB A C B
P4 KM
Puc. 14 Puc. 15
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Orcroga

2
1 x 4
2,6x°=1,6y% L =00; Z=Z2.

¥ y L4 yg 2’5 y 5
OGozHaunM yepes ¢ U BpeMd, 3aTPAYEHHOE MOTOLUKINCTAMH
Ao Bcrpedn B Touke C {¢ Hayana aeukenus). Ileperiit MmoTOLN-
Kauct 0w B nyTH (¢ + 2,5) 4, a Bropoit — (¢ + 1,6) u. Paccros-

t+L6 _ x

HHe AB=x(t+2,5)=y(¢t+1,6). Orciona ==, T.e,
t+1,6 _4 t+25 y
t+25 5 5t+8=4t+10; t=2.

3HAYUT, MEPBLIN MOTOIMKJHCT OB B OyTH 4,5 4, a BTO-
poit — 3,6 u.

1136. Ha pucyHre 16 nzobpaseHs OYHKTH A H B U TOUKa
C — MecT0o BeTpeum aproMoGuaeii. Ilyers ¥ KM/4 — CKOpPOCTH
aBTOMOOMIIA, BRIHIEANIETO U3 IYHKTA A, & kX KM/4 — CKOPOCTH
Apyroro aBToMofuis (k> 1), Trorga paccroanue AC =3x KM, a
CB=3kx Km, Hmeem YpABHEeHHEe

kx
W _11=2 g-11=3 4 ¢ B
kx k Puc. 16
3k -1,1k-3=0;
D=1,21+36=37,21;

kl = _%; kz = 1'20

CB_11-AC,

OTproaTeabHbIil KOpeHb He COOTBETCTBYET CMBICJY 3aJa4H.
3HAYNT, CKOPOCTH BTOPOrO aBTOMOOH/IR G0JbINe CKOPOCTH Iep-
Boro B 1,2 pasa.

1137. IIycTe X ¥ — BpeM#, 38 KOTOpPO€ MOXKET BHINOJHHTH
BCIO paboTy mepBbId CAaMOCBaJ, TOrAa BTOPOH CaAMOCBAJ MOM(ET
BBINOJAHHATE BCIO paboty s3a {(x+ 3) 4. 3a 1 4 mepBLIil CAMOCBAJ
MOeT BBINOJHHUTH % yacTh paboTkl, a BTOPOI caMocBajg —
pr yacTh paboTel. IIpu coBMecTHOI paGore 06a caMocBaia 3a
+
1 U MOryT BEIOTHUTDL 1 + 1| wacrs paborTel, T. e. 2x+3
x x+3 x(x+3)
yacTs paborel. ClregoBaTensHO, HPpH COBMeCcTHOR paboTe AByM
CaMOCBAJIAM IJIA BHIIIOJHEHHUSN 3aAaHHA NMoTpelyerca

1.2x+3 _ X +3x
"x*+3x 2x+8

(4).
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TpeTb Bceil paboTh HmepBhiii caMOCBaN MOMKET BHRIMOJHUTD

aa % Y, 4 OCTABINYIOCH YACTH pabOTHI BTOPOil cAMOCBAJ MOXKET

2(x +3)
3

BHINIOJIHHTH 32 y, lIMeem ypaBHeHHE

x 2 1_x*+3x,
§+§(x+3)_7§_ 2x¢+83 ’

3x%_32x~48=0; =x, = —g; x,=12.

IlepBriit KOpPEHB HE COOTBETCTBYET CMLICTY 3aJa4Yl. JHAYHT,
NMepBhI# CAMOCBAJ MOYKET BHIIOAHUTH Belo pabory 3a 12 u, a
BTOpoit — 3a 1H 4.

1138, HycTs BTOpOH clecaph MOKeT BBINOJIHHTSH BClo pabo-
Ty 34 X 4, TOI'A [IePBEI ¢jlecaphk MOYKET BRIIIOMHATE BCIO paboTy
3a (x + 7) 4, BTOpOIf caecaphb 3a 1 U MOXKeT BEITIOJAHHTD % YACTh

paboTrl, a NepBMii —

YACTb.

+
PaGoTaa BMecTe, OHH MOr'YT 3a 1 4 BEIIOJHHTE [ 1 + -1—]

x+T x
2x+ 7 "
yacThs paboTel, T. €. 2—+ yacTh. IlogoBUHY Beeil paboTh cae-

X+ T 2
2
capy MOTYT BHIIOJHHUTE 34 l:“’x_-r'? u, T.e. 3a X +7%
2 x*4+7x 4x + 14

OcTaBmyiocs NOJOBUHY paGOTH BTOPOil Clecaph MOMKET BhIIOM-

HHTH 34 % 4, 3HAYHT, BCIO paboTy cnecapy MOTYT BRINOJIHUTE

2247 x 3x2 4+ ldx
—_— =y, T.e.38a ——— y, HMeeM ypaBHeHHE
wxs1a 2| 88 x 14 P

8% +Mx 274+ Tx _ 4 g

22x+7) 2x+7
x*-18x-63=0; x,=-3; =x,=21,
ITepBEIii KOpEeHB HE COOTBETCTBYET CMBICTY 3aJaYN. SHAYHT,
BTOPOIi Crecapb MOYKET BEIIIOJHHUTE BClo pafory 3a 21 1, a nep-

BBIE — 3a 28 4,
1139. IlycTe ncKOMOe ABY3HAYHOE UYHCJIQO HMeeT BHJ

ab=10a + b, roe a#0, Torga oOpaméHHOe YHCIO PABHO
ba =10b + a. o veaoruo 3agade (10a + bY(10b + a)=574.
HaeecTHO, yTO b=a - 3. Toraa

(10a +a ~ 3)(10a — 30 + @)= 574;
(1la - 8)(11a — 30)=574; 121a® - 363a — 484=0;
a®-3a-4=0; a,=-1; a,=4.
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IlepEnifi KOpeHbL HE COOTBETCTBYET CMAICJY 3afadl, CIeAo-
BaTEJbHO, a =4, b=1, uckomoe uncuao — 41.
1140. IlogcTaBUM B ONPOHOPIMIO X, @ Xg= X3: X, SHAYCHUHA

x,=x,+6 U x3=x,+5. ITonyunm x2+6=x4+5. Orciona
6 5. 6 _5 2 *a

1y —=14—; —=—,
Xz Xy X3 Xy

O0o3HaunM x, =a U BHEIPASHM Uepe3 @ BCe HIAECHH! MPONop-
NN
x,=1,2a; x,=1,2a+6; x;=a+5.

Io ycioBHIO 3aflaud CYMMa KBAaJPATOR BCEeX UYJIeHOB Npo-
nopuuu pasHa 793. HMeeM ypaBHeHUe

(1,2a + 8)°+ 1,44a’ + (a + 5)° +a® = 798;
1,22a% +6,1a - 183 =0;
0,2a%*+a - 30=0;
a,=10; a,=-15.

3asaua UMeeT ABa pelienna; x, = 18, x,=12, x;=15, x,=10
wna x, = -12, x,=-18, x;=-10, x,=-15.

1141. Ha pucysre 17 uzobpasxeds! ropog A, Touka D — Me-
CTC HAXOKAEHHUA MMepBOro nemexoxa, AD =7 km, Touka £ — Me-
CTO HAXOMJAEHUA BTOpOro nemexoxa, AE =10 kM, Touku B u
C, paccTOAHUE MEXAY KOTOPLIMH paBHO 25 KM.

ITyeTe uepes t 4 paccToOAHUE MEXKIAY
OenexonaM¥ cTaHeT PABHEIM 25 KM.
Ba t 4 mepBRIA Hemexox mpolgéT B
nyrs DC, paBublli 4f KM, a BTO-
poit — nyTs BE, paBHHﬁ 5¢ kM. I'Io
reopeme ITndaropa AB® + AC? = BC?.
CnenoBaTenbHO, 25 kM

(AE + BE)* + (AD + DC) = 625;

(10 + 58)° + (T + 4¢)* = 625; Er
412 + 1561 — 476 =0.

10 kM

HoJsoxXHTEeNbHBIN KOpeHb BTOro
ypaBHeHUsd paBeH 2. 3HAUYHT, paccTo- + ¥
AHAE MEKAY NemexXogaMH CTaHeT Al 7y D C
paBHEIM 25 KM uepes 2 q, Pre. 17

1142, YMHOXKUB 00 4aCcTH paBeH- ’
c¢crBa ¢ +c¢=2b Ha d, moayunm (@ +¢) X
X d=2bd. Ho 2bd =c¢(b + d), cneaoBaTensHo, (@ +c)d=c(b+d);
ad +cd=cb+cd. Orciona ad =be.

Pazzenne ofe uacTm aroro paBeHcTBa HA bd 0, noayuum
c

E-

a
b
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1143. CoctaBum Tabauny sHadeHNH PYHKUHUH [ = ———=

1

=

1
4

4

9

16

Yy

~2

-1

1
2

1

1

Ilpp x -0 y— —o0, pu x — tco y— 0 (ocTaBasace oTpH-

TATEeIbHBIM). 1
I'padmk GpyHKIHU Y = —T NpUBeAéH HAa PHCYHKe 18.
X

1144, a) y=|x+2|+]|x-2|.

Ecmu x€-2, roy=—x-2—-x+2=-2x;
ecqH —2<x<2, Toy=x+2—-x+2=4;

eCcH x>2, TO y=x+2+x - 2=2x,
Taxum oOpasom, GyHKONA 3aAaHa TpeMs (dopMyaMnE

I'padrr aToii GyHKOHH COCTOHT M3 ABYX JIyUYell M OTpe3Ka

~Bx, ecim X< -2,
y=14, ecstn -2<x<2,

2x, eciu x> 2.

npamoii y =4 (puc. 19).

1145. PaccMoTpumM cHavala NOJOMKHTE/bHEle BHAYEHUS X.

CocTaeuM /iBe Tabnnubl 3HAYEHAN QYHKOHEN Y = X + % .

x| 12|34
v | 2 2% 3% 4%
yh
ol 1 ]
-1+
Puc. 18
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5-
4-_
3_-
2
1_-

} l { t : } l l l -
-5 -4 -8 -2 -10 1 2 383 4 5 =x
--_1 .

-2
1-3
+-4
-5

Pnc. 20

H3 aTHX Tabaun BHAHO, YTO TOYKH CO B3ANMHO OOpPATHHI-
MH a0COHCcCcaMd MMEeIOT OJHHAKOBbIE OPANHATHI, T. €. TOYUKH C

abcnmecamMu 2 n % VMeIOT OPpARHATLI 2% H T, .
Econ x <0, TO ME1 UMeeM TOUKH, CUMMeTPHYHEIE TOUKAM C
MOAOKHUTEALHBIMH AGCHNCCAME OTHOCHTENLHO HAYAa KOOpIH-

Hat. Hanpumep, Touke (1; 2) coorBercTByeT Touka (—1; —2).
I'paduk dyaxnun naobpaxés Ha pucyaxe 20,

1146, 3*+1_g. 1
X X

TI'padpuxomM pyExnum y=3 + —1- ABNAETCA runepdosa ¥ = l

R

CABMHYTAA HA 3 eAUHHAIIE Bnepx.
a) Ilpamyio x =0, 1. e. och ¥, 3TOT rpaduK He nepecelcaer,

6) pemue ypaBHeHue 3 + —1~ =0, HalgéM, yTQ0 X = -§ Cne-

AOBATENILHO, rpa¢uk aToit (bymc]:l;nn nepecenae'r npamyo y=0

B TOYKE [—— O]
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B) IOACTABUEB B ypaBHeHne y=3+ -—1— 3HAaYeHHe X = 3, HaAH-
AEM 3HAYEHHE J = =3l 3Hauur, rpa(pmc aToil byHKNUN nepe-

ceKaeT nmpaAmMy x =3 B TOuKe |3; 3—;—];

T) HOACTABUEB B YPABHeHHEe ¥ = 3 + i 3HAYEeHHE Y = 3, NONY-

1
UM e 0, uro meBosMoOkHO. CregoBarensHo, rpaduk QyHKIAHT

y=38+ -i— HE IlepeceKaeT HPAMYIO ¥ = 3.

1147, a) I‘pacpmc dyExnun y=2+ -3— npeacraeageTr co0oi
runepbony y = , C,II;BHHYTYIO Ha 2 e,u;nunum BBEDX;

0) rpaduk q:oyHani y= ; - 5 npeacraBaser co6oi runep-
fony y= %, CABMHYTYIO HA 5 eIHHHUIL BHHU3;

B) KasA0H Touke (Xo; Vo) rpadura GyHRUMH Y = % COOT-

BETCTBYET TOoUKA (X, + 4; ¥,) rpaduka GyEKOHN Y = x—lgi H Ha-

obopoT. CrenoBarensHo, rpabuk GbysKIun y = x1_24 IpeacTaB-

AsgeT coboii runepdony y = %, CABHHYTYIO Ha 4 eIMHUIIK BIIpA-

BO (B HAIIPaBJEHUH OCH X);

T) rpadbux byHKIEN ¥ = _xL+3 npeacraeaageT coboif runep-

6ony y= ——2—, CABMHYTYIO BJIEBO Ha 3 eMHHUIILI,

1148. PasnomuM JIeBYIO Y4ACTh YPABHEHHS HA MHOMHUTEIN:
xy—-2x+3y-6=x(y-2)+3(y - 2)=(y - 2)(x+ 3).

¥YpaBHeHHe (y — 2)(x+3)=0 paBHOCHNBHO COBOKYMHOCTH
AByX ypaBHenni: y —2=0 n x+ 3=0. 35aunr, rpaduxkom mc-
xonngm ypagﬂennﬂ ABJACTCA NAPA NePeCceKAIINXCA IPAMBIX:
x=-3ny=2.

1149. ¥Ypaeuerne (y — 2)(y + 3)=0 parHOCUALHO COBOKYII-
HOCTH ABYX ypaeHeHHI: y — 2=0u y + 3 =0. 'paduxom ero as-
JfeTCA NAPA NAPAJJIENBHBIX NPAMBIX: y=2 1 y=-3.

1150. a) ¥YpaBaeune xy + 3x = ( pABHOCHNBHO COBOKYIIHOCTH
ypaBHeENN: x=0 1 y + 3=0. 'padbukom sBAAeTCA nmapa npd-
MeIX: =0, T.e.0ocb y, u y+3=0
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6) rpadHKOM yPABHEHNA ABIGeTCA apa IPAMBIX: X =¥, T. €.
6uccerrpuca I p III KOOPAMHATHEIX YIJIOB, H ¥ — 5 =0;

B) rpa(bmcom mmae'rca runepbona y = L U npaMag y=3;
r) (x-yP+(x-1)= x
l'Iocrco.nucy npH moﬁux 3HAYEHNAX X M [ BepHbI HepaBeH-
erBa (x — y’20 u (x — 1*2 0, To AaHHOE PABEHCTBO BO3MOKHO
mamb mpu x —y=0ux-1= 0 r.e. x=1uy=1,
T'padnkom ypaBHeHHA ABMAETCS eAUHCTEeHHAA Touka (1; 1).
1151. ITpeoGpasyeM JIeBYIO U TIPABYIO YACTH PABEHCTBA, BHI-
OOJHHB NOACTAHOBRY:

(1+.1c)(1+_z,r)(1+z)=[1+2""][1+?’—rf][l+ c—a]=

+b b+e c+a
- 2a-2b-2¢ = 8abc .
@+B)d+cMc+a) (a+b)b+c)c+a)
a-> b—c c—-a
(l—x)(l_y)(l_z)_[l_a+b]{1_b+c]{1_c+a]—
- 2b-2c-2a _ 8abe
@+b¥p+ce+a) (@+b)b+c)c+a)

Jlepaa u mpaBadA YACTH PABHH OJHOMY M TOMY K€ BHIpae-
HUIO, SHAIHUT, OHH PABHHI MeXXKAy coloii.

1152, ITycTh Ha IUIOCKOCTH NMeeTCs 1 TOYeK, HUKAKNEe TpU
U3 KOTOPBIX He JieXKaT Ha oAHoll npamoii. Torxa uepes ogHy
BRIOPAHHYK) TOUKY MOMKHO LpOBecTH (1t — 1) npamylo, a uepea n

TOUeK nn-1) npaMeiX. UMeem ypaBHeHHE ———= nn-1) _ = 45. Kop-

HH TOTO YpaBHeHHA: 1, =-9, n,=10,

ITepBEIii KOPpEeHL He COOTBETCTEYeT cMEICHY 3agadu. Caefo-
BATEJIBHO, B3ATO 10 ToUeK.

1153. IIpeobpasyem Apobb, CTOANLYIO HOA SHAKOM DaANKAaIA
B JIeBOIl wacTH TOMKAECTBA, BHIACJIHB B €€ UNCAUTes]e IONHELA
KBAAPAT M DA3JIOKUE TUCIHTENE HA MHOMKUTEIH:

a® + 6ab + 26b° _ a® +10ab + 25b° —4ab _ (a + 5b)° —4ab _

a-2Jab+50 = a-2Jab+5b = a—-2Jab+5b

(a+5b 2J_)(a+5b+2J_)_a+5b+2\/t1_.
a - 2Jab + 5b

JleBasa uacThb TOKAECTBA MMEET BHUA

Ja+5b+2~/a_b—4b=\/a+b+2\[¢;5=\/(\/E+\/!—7)3=JE+~./5.

ToxgecTBO AOKA3aHO,
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KOHTpoan bie pa60Tb|

Konrpoasaas paGora M 1

BapuanTl

1. CorpaTuTte n1podb:

64ap"! 25x* | 25m® — 9n®
a) 48a'% ’ %) 3x% + x4’ B) 12n + 20m *
2, TIpeoOpasyiiTe B Zpobb BEIPAKEHUE;
a-3 a-=1 1 1 5 ba-1
a = 0 - 3 - .
) 3a T at’ ) 3x-y 3Bx+y ®) a-2 a°>-2a
. 60a® -b
3. Haiinnre sHavenue BhipaXkenuas ——— — 6a npna=1,2,
b=-18. 10a

4. YupocTHTe BEIpaXKeHHe 8 __e+15 1

20 -6 2°-18 a

2
3. Bnasa, 9ro @ - b="7, HaliguTe 3HAUEHNE APOGU __(2a1—:..b) .
Bapuanr2

1. Coxparure Apodb!

184"5"° 6p" 36a° — 81b*
a) _SaTbs; 6) T‘Lg; B) ———.

21a°b P +2p 18b-12a
2. IIpeoGpaayiiTe B ApOGL BhIpaXeHHe:

4-6p 29" -1 8 __3 . 6 6b+l
2 3p + P’ 6 b+7a Ta-b’ B)b FRET TS

3. HalianTe 3HaveHMe BHIPAKeHUA m—ﬁx nopu
x=1,5, y=2,4. 4x

8 _ 1 2x+15
2x—-3 x 9-_4x°
5. Buasa, uTto ¥ — y =5, HaliAUTe 3HaYeHHe APOOH

4. YupocTHTe BEIpAXKEeHUE
(2x — 2p)*
12,5
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KonTpoabsnaa pabora Ne 2

Bapuanrl

1. TIpeacraBeTe B BUAe ApoGH BhIDAKEHUE:

13a° ps 7 11, 34x°
a P 9) 51x ===
) pls 65a10 ) y y
ba—-15 _a* -9, 12a - 4b a a
Bt a1 VT a [3a—b.+b]'

2. ITocTpoiiTe rpadux byHKIHH Y = % KaxoBa obaacth

ompepenennd GyHKuuN? IIpn xkakmx sHadeHMAX X GYHKIHA
OPEHHMAET MMOJOKUTeNbHbIe SHAYeHAAT

3. HoxraxuTe, UTO OpPH BCEeX NONYCTHMEIX 3HAYEHNAX 4 SHA-
9EHHE BLIDASKEHHH

2a 3 3 1
—+(4-a)" - +
44+a ( ) 16-8z+a’ 16-a°
HEe ZABACHT OT .
4. Hpn KAKNX JZHaUYeHNAX b MMeeT CMBICH BHEIpaMKeHHe
6b
_17

1+

3b-1 BapuanT 2

1. IIpeacrasrTe B BHAE Npo6U BHIpAXKeHHe:

5T L] 3 1549
O T 6) 382" : 4 0

Tx-21 3-x, b-1f a a
B wor Do [b—l b]’

2. ITocTpoiiTe rpadbuk PyHKUHH Yy = -—i-. Kakosa ob6nacTb

onpenenenuda GyHrmuu? IIpM KaKMX 3HAYCHHAX X GQYHKIHNA
OPUHHUMAET OTPHLIATENBHEIE SHAUYCHUA?

3. JokasxuTe, 4TO IPH BCeX AONYCTHMBIX 3HAYCHAAX ¢ 3HA-
YeHHe BbIpaXKeHUA '

[ 2a a—l]. 2a 1

a -1 2a+2| a+1 1l-a
HEe BABHCHT OT Q.
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4. TIpn kakMX 3HAYEHHAX 4 MMeeT CMBICJ BhLIpaXeHHe

KonTpoasnasa pa6ora Ne 3
BapuanTl

1, Buuncaure:
a) %J225 -0,3/016; 6)07 % +86; B)(0,8/0,5).
2. Hafinnre sHaUYeHHE BHIPAYKEHUSA:

a) 169-0,16; 6) V68-V17; 1) Jb?; r) J74-3%.

3. Pemnre yparHeHHe:
a) x*=0,25; 6) x*=47.

4, anoc'm're BLRIpaIKeHHe:
a) —x 5J16x2, roe x 2 0; 6) -11a J_ﬁ' rae a <0.

H. Yramxure jBe IOCAEAOBATENAbHLIE NECATHUYHLIE ApOOH C
OAHHUM 3HAKOM MOcJe 3andaToit, MeXNYy KOTOPLIMH 3AKJIIOYEHO

YHCJIO \/ﬁ .

6. Ilprm KaKHX 3HAYCHHAX P HMeeT CMBICJI BHBIPAMKEHHE
19 ?

Jp—12

Bapuanr?2

1. Briuucaure:

2) 05144+ 1J081;  6) 76-03 == B) (0947

2. HaitanTe 3sHaueHHE BHIPDAYKCHHS:

a) /225-0,00;  6)/28 - J7; 3)4\2/;3; r) J15% - 32,

3. Pemnre ypaBHEHHE:
a) x*’=0,81; 6) x2=39.
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4, YpocTuTe BEIpaxKeHHe:
2) 2a®V49a', rme a>0;  6) -12p" (25 1ne p<o.
P

5. ¥YkamknTe ABe MocCNefOBATENLHbIe AeCATAUHLIe ApoGH C
OJHMM 3HAKOM IIOCJEe 3AMATOolN, MelKAY KOTODHIMH 3aKJIIOUYEHO

qucao v19.
6. TIIpn KAaKMX 3SHAYEHUAX & VMeeT CMBICJ BhIpAKeHHe
19 ?

Ja —22

KouTpoasnaa pabora Nt 4

Bapuantl

1. YopocTHTe BEIpAXKeHUe:
a) 7V3 —4V12 +V48;  6) (542 - VB)V2;
B) (6 - V5) +125.

2. CpaBHNTE 3HAYCHUA BHIPAIKECHMIL:

a) %Jz_'z . 5&; 6) 5424 = g&.

3. Coxpature apoGb:
7+407 | 5 8l-b
J2+14° Jb+9

4. OcBoGoguTect OT MPPANHUOHANBHOCTH B 3HaMeHATeJ e

apobu:
a) —1=; 6) —2L B) 1 ‘
2.2 42 +1° Jatb+Ja-b

a)

5. Joxaxure, 4TO 3HAYEHUE BBIPAXKEeHUHA 1 ___1 7
€CTh YHCJIO PALIAOHAJNLHOE, 7¥3-1 1+7V3

BapuanTt?2

1. ¥npocTuTe BeIpAskKeHHe:

a) 1742 — 332 + J50; 6) (53 - V27)-43;
B) (1-7)? +247.

2. CpaBHuTe 3HAUYEHHUS BHIPaANKEHMHA:

a) %J%E n §J4_8; 6)—;— 20 %\ﬁﬁ.
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3. Cokparure apobn:
3+43 . g) 100-a
V2 +J6 Ja -10

4. OcBofoaUTECE OT HPPAUMOHANBHOCTH B 3HAMEHATEJE
OpOoOH:
1 49 2
a) —=; 6) ——; B) .
33 542 -1 J2:c+y—J2x—y

5. Hoka>xnTe, 4TO 3HAYEHHE BLIpAYKEHNSA 1 __
€CTh YHCJIO PAllHOHAJIbHOE, 5V2-1 1+5V2

a)

KonTpoannaa paGora Ne §

BapuanTl

1. Pemn-re ypaBHeHHe:
a) 12x - bx=0; 6) 16x -25=0;
B) 6x° +5x 14=0; r) 3x% - 2x+35=0;
n) 81x* —36x+4 = 0
2. IlepuMeTp npaMoyroasHHKa pasen 40 ¢M, a ero miomags
paeHa 96 cm’. HaliznTe cTOPOHEBI NPAMOYTOJLHHUKA.

8. OgmH 13 KOpHeii ypaBHenus x°+px —72=0 pasen 9.
Hadinure apyroit KODeHb H KoahdunueHT p.

4. PasnocTs kKopHeil KBaJpATHOTO YDABHEHHS X° +x+g=0
paBea 4. Haitaure q.

5. PelnuTe 0THOCHTEIBHO X ypaBHeRme 4x° —g=0,

BapuanTt 2

1. Pemn're ypaBHeHHe:
a)ﬁx—?x 0; 6)9x—16 0;
B) 6’ —7x 5=0; r) 5x° —18x+28 0;
x) 64x —48x+9=0.
2, I'Iepnme'rp OpaMOYTOJLENKA paseH 36 ¢M, a ero naowanb
pasna 80 cm’, HailizuTe CTOPOHBI IPAMOYrOAEHMKA.,

3. OxguH s KOpHeil ypaBrenus x° — Tx + g =0 papen 5. Hait-
AUTe APYTrofi KOpeHb U CRODOAHEBINA WIEH .

4, PasHocTs KopHell KBaJpaTHOrO ypaBHeHUA X~ +4x+¢=0
paBHa B. HaiiguTe q.

5. Pemure OTHOCHTENIBHO X ypaBHeHHe 9x° — =0,
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Konrpoaraaa paGora Nt 6

Bapuanrl

1. Peminte ypaBHeHHe!
x? x-—6 6 8

a = ; 6) —+——-3=0.

) x2-4 4-2° ) x

2, U3 nyskra A B nyexkT C, yAaNéHHEIT Ha PACCTOAHHE
30 kM, oTpaBUIACH MPYNNA JEKRHUKOB. OAHOBpPEeMeHHO U3 NYH-
KTa B B nmyHKT C OTHpaBMiack Ipyrada rpynna o Jopore, Ko-
Topada 06114 Kopoue Ha 3 kM. MaBecTHO, YTO BTOpas rpynmoa maa
CO CKOPOCTBIO Ha 2 KM/Y MecHbIIell, YeM meppas, A OpuOnIa B
onyHKT C Ha 12 MuH nosxe nepsoit. C KaKoil CKOPOCTHLIO TLIA
mepBaf rpynina JbDKHUKOB?

Bapuaur2

1. PemiuTe ypaBHeHME:
¥ _12-Tx,

a = ;
) x2-9 9-x?

5)%+%+2-_—0.

2, Uz nyakTa A B nyHKT B BeJocnnegucT €xXas o gopore
anuHoi# 60 KM, a BOZBpPAIIAJICHA [0 APYTOil ZOpore, KOTOPAs HA
6 kM xKopoue nepBoit. CKOpocTs ABMIKEHHA Ha OOpaTHOM NyTH
Onlna HA 3 KM/4 MeHbllle, 4 BpeMd, 3aTPadeHHOe Ha oOpaTHHA
nyTh, Ha 30 MHH Gonmmre. C KaKko¥ CKOPOCTHIO BeJOCHUITETUCT
eXaJ U3 IYHKTA A B OyHKT B?

KonTpoarnan paGora N¢ 7

BaprnanTtl

1. HaBecTHO, uTO ¢ < b. CpaBunTe 3HAYUEHNA BRIPAIKCHUI]
@) 5ambb;  6)-3,7am -3,7; ) -62b u —62a.

2. 3nas, uro 3,4 < V12 < 3,5, olicHUTe 3HAYEHUE BhIpasKe-
HHA:

a) 5V12; 6) ~3vV12 .
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3. OneHuTe AJHMHY CpeHel JUHVH TPANCIINH ¢ OCHOBAHNA-
MH a cM U1 b cM, ecan 4,2<a2<4,6 n 6,4<b<68,5.

4. OLleHUTE NEPUMETP M MJIOHIAAL NIPAMOYTOJBHIKA CO CTO-
poHaMH & ¢M M b CM, ecJlH H3BECTHO, 4To 2,0<a<2,6 u
4,2<b<4,3.

8. K xamagomy u3 uucen 3, 4, § 1 6 npubaBunu oxHO U TO
e umcao a. CpaBHMTe NpPOM3BeZeHHEe KpalHUX YJIEHOB IIO-
JYYUBIIEHCA TIOCACAOBATENLHOCTH ¢ NMPOU3BeAeHUEM CPeIHUX
YJIeHORB.

Bapuaur2

1. AsBecTHO, 4TO X < . CpaBHUTE 3HAUYEHUA BHIPAMKEHHH:
a)13x m 13y; 6) -6,1xm -6,1y;  B) —5%9‘ n —S%x.

2. 3uadg, uro 5,2 < /27 < 5,8, oueHuTe 3HAYEHHE BRIpAXKe-
HHA:

8) 4427 ; 6) 627 .

3. OneHuTe ANHHY cpeAHel THHUH Tpanelli ¢ OCHOBAHUA-
MHacM H bem, ecainl 3,7<a<3,8u 7,.2<b<17,3.

4. OueHnTe NEPUMETP U MJIOIAAB IPAMOYTOJIBHHKA CO CTO-
POHAMH X €M H J CM, €CJH H3BEeCTHO, 4T0 6,3<x<6,4 u
8,1<y<8,2.

5. K xaxpomy us umcexn 6, 7, 8 n 9 npnbasunu ofHO H TO
we uucno a. CpaBHHTe MPOM3BEACHHEe KPAMHHX YJSHOB IIO-
AYYUBIOEHCA MOCACAOBATEIBHOCTH C MPOM3BEJeHHEM CPeIHHX
4JIeHOB,

KorTponruaa paGora Nt 8

BapuauTt1

1. Peniure HepaBeHCTBO:
a) %x-:s; 6) 9 - 2x < 0;

B) 3(2y + 3,6) + 4y > 3y; r) %Ty>%

2. PemnTe CUCTEMY HEPABEHCTB:

) 5x-~10<0, 6) 18 — x> 16,
Tx-1>0; 8—-4x>3.
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3. HaiiguTre mesiple pemneHus CHCTEMBI HEPABEHCTB!:

6x-18 <0 14—7x<3(5—x),
a) ’ 6) x
92 +1>0; 1,5+§>x-

4. TIpy KakuX 3HAYEHHSX X MMeeT CMBICJ BLIpaKeHHe
J6x -5+ /8 + 2x?

5. IIpn KaKUX 3HAYEHHAX @ ypapHeHNe 2x° +4x —(a—1)=0
MMEET ABA PA3JAYHEIX KOPHA?

BapmanT2

1. PemuTe HEpaBeHCTRO!
8) 3x>4; 6) 19 - 3x<0;

8) 4(38y — 1,5) + 5y > 8y; r)3-4 3+2y

2 5
2. Peminre cucreMy HepaBeHCTB:
2) 6x-11<0, 6) 32 - 3x>16,
9x-2>0; 6 - 2x>56.

3. HalignTe mesble pelieHHs CHCTEMEI HEPABEHCTB:

16x — 48 <0, ) 7T-8x>2(1-x),
& 52+6>0; 1,5+%Sx.

4. Ilpy KaKAX 3HAUEHMAX X MMEeT CMBICT BHIDAKEHHe
J5x -3 + 83— x?

5. IIpu Kaxux 3HAYCHNSX a ypaBHeHue (5 — a)x*+3x+1=0
HE HMeeT KOpHeh?

KorTpoannaa pabora Nt 9

Bapuanrl

1. Haligure 3HaYeHNe BHIDAYKEHHSA!

a) 6'".67%; 6)97':97% B) (27%).
2. YOpocTHTe BEIDAKEHHE:
a) (%)% . x'8; 6) 1,5a~* b°- 4ab72,
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3. IIpeoGpasyiiTe BEIpaAsKeHHE:

-1
1 4 5.2, Ta™’ . 4
a) (Gxy) s 6) [—35_3] 49ab*.
-6 =4
4, BrryncianTe: '5"‘?52—
=

5. CpaBHNTe 3HaueHUd BeIpaxkeHwmit (3-107%).(4,2-10 ) u
0,04-0,3.
6. Bupasurte 2,9 - 10"° kM B caHTHMeTpax.

Baprnant 2

1. Haitaure 3HaueHNe BRIPAKEHUS!

a)5°.-57; 6) 2°%:2°5 B) (47').
2, YupocTHTe BRIpAMKEHHE:
a) (a®)® - a®; 6) -y

3. IlpeobpaayiiTe BRIpaKeHUE:
1 _5:6 _1. 527! - -1
afee]s o (B can.

6—7 . 63
6°

4. Buiuuncaure:

5. CpaBanTe 3Hauenus BeIpaxkennit (7-107).(3,5-10% u
0,4-0,06.
6. Bupaaure 1,6 - 107 kM B canTHMeTpaX.

Hrorosasa wonTpoasaasa palora

Bapmaurl

1. Pemrnre Hepasencrso 6(2x - 1) — 4(5x — 2)>5.

2. YupocTHTe BRIpaKEHHE (J§ +1)V18 - 0,4J5_0 .
3. PemuTte ypaBHeHUE:
a) 9x°+ 11x=0; 6) 3x®+5x—-2=0.

2 " 1 . 1
4x* -9  6x-4x*] 8x° -24x
5. /lBa BeJOCHNEAMUCTA OTIPABUANUCE OJHOBPEMEHHO M3 IIO-

céJKa Ha CTAHIIIO, HAXONAUIYIOCS Ha paccTosHun 24 kM, CKo-
POCTB OOHOrO BeJdocHIOeauCcTa ObLIa HA 2 KM /1 §0JbIIIe CKOPOCTH

4. YopocTHuTe BRIpAXKeHUE [
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IPYyTOro, ¥ moaToMy OH npubel Ha craHnuio Ha 10 MuH paHbLIE
apyroro. Qupezenure, ¢ KAKOH CKOPOCTBIO €XaJI KaRAIH Besxo-
CHUIIeTUCT. 14 — 8x

6. Ilpu KAKKX 3HAYEHUAX X QYHKIUA ¥ = —— OpUMHU-~
MaeT NOJIOKUTENLHbIe 3HAMeHUA? 5

Bapuanr?2

1. Pemute HepaBeHCTBO 8(3x — 2) — 3(5x +4) < 8.

2. YopocTHTe BhIpaXx<eHHue (\/2_4 -3 ]J_ - E\/ﬁ .
3. PemuTte ypaBHEHUe: 7
a) 6x*+17x=0; 6) 2x°*+9x-35=0,

3 1 i, x
4. YupocTHTe BREIpasKeHUe [9 e + po 3] i T TS
5. MoTopHasa soaka nponwia 36 KM IO Te4eHUIO PeKH U Ha
6 KM MeHbIIe NPOTHE TeyeHHA. CKOPOCTH TEUEHHA PEKH PaBHA
3 wm/u. Haitanre cKopocTh JOAKH B cTOAYEH BOAe, €CaM M3~
BECTHO, UTO HA NYTHL 10 TeUEeHUIO DEKH OHA 3aTparniaa Ha 30 Mmun
MeHbIIe, YeM HA OYTH IPOTHB TeUYCHH. 17— 2x
6. IIpn xaxkmx sHaueHHAX X PyHKOUA Yy =

OpPHHH-
MaeT OTPUNATEAbHEIE SHAUCHUAT
Tect AAA ATOrOBOroO 3auéra’
BapuanTrl
1. YopoceTHTe BEIpaykeHUe b“ 7 (@® - b%).
a —
Otger:
2. Yemy paBHO 3HaueHWe BhIpaskeHua (1,8 107%) (3. 10%)?
A. 5400 B. 540 B. 54 I. 5,4
-8 -10
3. Haligure sHaueHNE BHIDAIKCHAS ——— MPH @ = %
a
1 _1
A. 64 E. -64 B. o4 T. 54

4. Kaxoe U3 YHCeJ ABJACTCA NYYIIHM OPHROIHKCHUEM YHC-

Ja Jﬁ?

A. 3.3 B. 3,4 B. 3,5 I. 3,2

1 l'[o'pesyns'ra'rau BRINOJHEHNA TECTA CTABHUTCH 2AYET, eCJIM BEPHO HJIH C
HeHONBIONMH MOTPETTHOCTAMH CASJAHA ITOJMOBRHA 3AXAHMIL.
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5. Kakoe 13 JaHHBIX YHCeJ HE NIPAHARIECSKAT obacTn ompe-
AesleEnA GYHKUEHN y = \{6 —x?

A -4 B. 5 B. 8 r.7
6. Kakoe 13 ABOMHEIX HEePABEHCTB HE ABJNAETCH BEePHBIM?
A. 4<17<5 B. 41<J17<45

B. 35<J17<6 T. 45<17 <55
7. an KaKHX SHaAaYeHNAX a4 HMeeT CMBICJ Bmpa:ﬂcenue
1

1 9

2
2+a-3

A.a+3 B.az2 B.az3ua=x2
T, Takux sgavyeHHH Her

8. 'padukoM KaKoil N3 YKa3aHHBIX QYEKINH ABIACTCH 'H-
nepboia?

A.y—4 B. y=-% B. y=" T.y=x"

9. B KaXHX KOOPAMHATHBIX YETBEPTAX PACIIONOMKeH rpadk
dyHRIMR Yy = %?

OTgert:

10. Pemrnte ypasHenne 15x% — 7x — 2=0,

OTBerT:

11, Ha kakoM PHCYHKe BEPHO IIOKA3aHO MHOMKECTRO pelle-
Huii HepaBeHeTBa (¥ +2)(3x+1)-3(x - 1)(x+1)=219?

A, B.
e NN, .
2 2
B r

iy, NN o
2 2
125x—-2<1b6x -1,

12. Pemnure cucTeMy HEpPaBeHCTH 0,3(1 - x) < 0,1x + 0,7.
QOreeT:
13. Kagkyr© 43 CTATHCTIYECKHX XapaKTePUCTHK MOXCHO Hal-
TH o TabaHile ¥ACTOT, HE BBLINIOJHAA BRIMUCICHAI?
A, Cpeanee apupMeTHICCKOR B. Monay
B. Meauaay I'. Pasmax
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14, Karep npowén 40 kM no TeyeHNIo peKH 1 6 KM OpoTHB
TeYeHHA, JATPATHB Ha Bech oyTk 3 4. Haitaure ckopoeTh KaTe-
pa B crosuel BOfe, eClIM M3BECTHO, MTO CKOPOCTh TEYEHUA PaB-
Ha 2 KM/u,

OGoaHaune yepes ¥ KM/4 CKOPOCTE KaTepa B CTOsIYEH BoAe,
COCTaBIIN ypaBHeHUA. Kakoe N3 HAX COCTABJEHO BEPHO?

x x-2 x+2 x
40 6 40 6

B —+ —= A s
x—2+x+2 r x+2+x—2 3

BapuanTt?2

1. Yupocrute Bhpakenne ——; - (x* — y?).

Xy + Y
Oreer:
2. UYemy paBHO 3HauUeHNe BrIpakeHud (3,6 - 107%) - (2- 101%)?
A, 720 B. 7200 B, 72 r.7,2
-8 R =11
3. Haiigure sHaueHMe BLIpAsKeHNA S——F — mpH ¢ = %
¢
1 1

A, . . = . =

a B. 81 B 5 r 31

4. Kaxoe U3 yuces ABAAeTCA NYUIINM IpNOIMKeHHeM YHC-

aa VJ7?

A. 2,5 B. 2,6 B. 2,7 I. 2,4
5. Kaxoe U3 7aHHBIX YHCEJ HE IIPUHALIEKUT 06IacTH oIIpe-

JeNeHUA PYHKIUN y= /8 —x?

A, -2 B. 5 B. 8 Ir.9
6. Kaxoe 13 ZBOMHEIX HEDABEHCTB He ABJIAETCA BepPHLIM?
A. 3<15<4 B. 35<15 <45

B. 35<V15 <5 T. 38<J15<4

7. HpH KaKHX 3HaYeHHAX 4 HMeeT CMBICJI BHIDaXEHHE

A.az»4d B.a#2 B.az4duma#2

I'. Taknx aHaYeHAI HET

8. I'padhuromM Kako#l u3 yKasaHHEEIX QYHKINH ABIAETCA TH-
nepbosaa?

A. =£ B. =§ . =_£ A — 3
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9. B KakUX KOOPAMHATHBIX Y€TBEPTHAX PACIONIOMKEH rpaduk

byHKIUU Y = —%?

OrgeT: .
10. Pemmnre ypapuenue 30x%+ 13x — 3=0.

OTtpeT:

11. Ha KakOM PHCYHKEe BEPHO MOKA3AHO MHOMECTBO perue-
HUt HepaBeHCTEA

(x+4)(2x-1) - 2(x - 1)(x +1) = 5?

A, B.
W/ AN NN -
1 1

B. T.

— e NNy,
-1 1

12. Pemnre cAcTeMy HepABEHCTB 8,6 —1,2x > 0,8x + 6,
- N HOpRR -0,2(1 - 4x)-0,5x < 0,1x.

OTBeT:

13. Kakymo 13 yKa3aHHLIX CTATUCTHYECKHMX XaPAKTEPUCTHR
MOMCHO HRHATH II0 TabGJHIe YacTOT Cpa3y, He BHLIIOJHASA BHYMC-
neHni?

A. Cpeasee apupmMeTHIECKOE B. Moay

B. Meaguany I. Pazmax

14, BenocunezucT npoexal H3 NOCENKa HA CTAHIUIO, YAS-
JEéHHYI0 HA paccToaHne 30 KM, ¥ yepe3 HEKOTOpPOe BpeMA Bep-
HyJxca B nocénok, Ha o0paTHOM MyTH OH CHHUSHJ CKOPOCTH HA
3 KM/4 ¥ IOTOMY 3aTPATHJI HA OOpATHHIA nyTh HA 20 MAH GOIER-
me, C Kako#i CKODOCTBIO €XaJ BeJOCHIIEAUCT U3 NOCENKa Ha
CTAHIUIO?

Ob0o3HAYHEB Yepes X KM/ CKOPOCTH BeJIOCHISANCTA HA TYTH
M3 [IOCEJIKA HA CTAHINIO, COCTABMJINA YPABHEHNSA, Kaxoe M3 HUX
OBLIO COCTABJIECHO BepHO?

A 30 30 _1 g 30 _80_1

t x-3 3 *x-3 x 3

B. 30 _30_o9 . 30_30 _g
x-3 =x x x-3
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