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UYucaa wu ajaredpamyeckue BbIpaxkeHusi. MeToauveckue
yKa3aHusi Jsi NOATOTOBKH K BHeENIHEMY He3aBHCUMOMY
TECTUPOBAHMIO U BBINOJHEHHI0 KOHTPOJIbHBIX 3aaanuii / Cocr.
M.W. Jlepkau, H.A. [lepkau. — CeBactonoab: U31-Bo CesHTY,
2008. — 44 c.

HGJII)IO METOAUYCCKUX YKa?,aHI/If/'I ABJISICTCA OKa3aHUEC ITOMOIIU
yUYaIIUMCs IIKOJI, JIMIEEB U JPYTMX Y4EeOHBIX 3aBEJCHUU B IMOATO-
TOBKC K BHCIIHCMY HE3aBUCUMOMY TCCTHUPOBAHUIO W BBIITOJIHCHUC
KOHTPOJIBHBIX 33JIaHUN 0 TEME YHucia U anreOpanyeckue BhIpake-
HUAA.

VYkazaHus coliepKaTr HeOOXOIUMBbIE TEOPETUYECKHE CBEIICHHS,
MPUMEPHI PEIICHUs 3aa4, 3a/1a4M YIS CAMOCTOSTEIIBHOTO PEIIeHHUS,
a TaKk)Ke KOHTPOJIbHYIO paboOTy U TeCT.

MeToudeckre yKazaHus PEKOMEHAYIOTCS TPEXIEC BCEro IS
ydamuxces CpeAHUX MIKOJI, JJUICCB U FHMHa3Hﬁ, a TaKiKC MOr'yT OBITH
HCIIOJIb30BAHbI JIA IPOBCACHUA 3aHSATHU Ha IIOATOTOBUTECIIBHBIX
Kypcax W IpHu CaMOCTOATENbHONU IMOATOTOBKE K BHCIIHCMY
HE3aBHCHMOMY TECTHPOBAHUIO.

Meroanueckue ykazaHHsl PacCMOTPEHBI W YTBEPXKJICHBI Ha
3acenanun kKadeapsl «Boicmias matematuka» 18 Hos6ps 2008 r.,
poTokoJ1 Ne 4.

JomnyiieHo y4eOHO-METOJMYECKUM IIEHTPOM U HAy4HO-
MeroguyeckuM coBetomM  CeBHTY B kadecTBe MeETOAMYECKHUX
yKa3aHUM.

Penenszent: O6xepun O.E., mpodeccop xadenps! Biciieit
MaTEMaTHUKHU



1. leiImMOCTh HATYPAJIbHBIX YK Ce

Uucna 1, 2, 3, 4, 5, 6, 7, ... Ha3bIBAIOTCS HATYpPaJbHBIMH
guciaMu. MHOXXECTBO HaTypajbHBIX 4ucel 0003HayaeTcs: OyKBOU
N.

HartypanbHOoe 4YmcO 7 JENUTCS Ha HATypallbHOE YHCIO M
(menmuTcs Hareno, IenauTcs 0e3 ocTarka), €clii Haaércs Takoe
HaTypajJbHOE YUCIIO k,YTO n=m-k .

HarypanbHble umcna, Aensimiuecs Ha 2, Ha3BIBAIOTCS YCTHBIMHU.
Bce ocranmbHBIE HaTypallbHBIE YHWCIA HAa3bIBAIOTCS HEYETHBIMHU.
Bcesikoe HatypanbHOE 4ncio, KpoMe 1, KOTOpoe AeTUTCsl TOIbKO Ha 1
¥ caMo Ha ce0s, Ha3bIBaeTCsl MPOCThIM unciioM. Hanpumep, gucna 2,
3,5,7, 11, 13, 17 — nepBble ceMb IpoCThIX yucen. [IpocTeix uncen
OeckoHeuyHO MHOro. Bce HarypanmpHbIe uymcna, Oonbpimme | u He
SIBJISTFOIIIAECS TIPOCTBIMHU, HA3BIBAIOTCS COCTaBHBIMU. Hampumep,
ypciio 18 — cocTaBHOE, TaK Kak OHO JEIUTCS HE TOJIbKO Ha 1 u 18, HO
nHa2, 3,6,09.

Jlroboe cocTaBHOE YHCIO MOXKHO TPEACTaBUTh B  BHJE
MPOM3BEACHUS TMPOCTHIX YHCEN, T.C. PA3JOXHUTh HA MPOCTHIE
MHOKHTENH. J[s MOMydeHUs TaKoro pa3jioKEHUs TOJIE3HO 3HATh
HEKOTOPBIC MPU3HAKU JCTMMOCTH HATYypPATbHBIX YHCEIL.

HatypasibHO€ 4ncio JenuTes Ha 2 TOT/a U TOJBKO TOTa, KoTraa
nocuenHsas Iudpa storo uyucina uétHas (Y€THBIMH nUdpaMu
cuntarotcs udpsi 0, 2, 4, 6 u 8).

HarypasibHOE uncio aenures Ha 3 TOr/Aa U TOJBKO TOTa, KOTaa
cymma 1udp 3TOro yrcia AeIuTcs Ha 3.

HarypanbHoe uncno nenurces Ha 4 TOT/Aa U TOJBKO TOTJA, KOTraa
IBE TOCHeAHHe IUQGPHl ATOTO 4YHClIa O0pa3yloT YHUCIO, KOTOPOe
nenutcs Ha 4.

HatypasibHOE 4nciIo JenuTes Ha S TOrAa U TOJIBKO TOTJa, Korjaa
nocieansis udpa sroro yucia 0 wim 5.

HatypanbHoe uncio nenurcst Ha 8 Toraa ¥ TOJIBKO TOTJa, KoTraa
TPU TMOCJHEIHUE MUQPPHI 3TOTO YUCIA 00pa3yloT YHUCIIO, KOTOPOE
JEUTCS Ha 8.

HarypanbHoe uncio aenurces Ha 9 Toraa U TOJIBKO TOTJa, KOraa
cymma 1udp 3TOro yrcia AeauTcs Ha 9.
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Harypansnoe yucio aenutcs Ha 10 Torna v TOJBKO TOT/Aa, KOTAA
nocyeqHss udpa sroro yucina 0.

Uucno, Ha KOTOpOE ACIUTCA HATYpaTbHOE YHCIIO, HA3bIBAETCS
JenuTeneM 3Toro uyucia. IlociaenHee mo OTHOUIEHHIO K CBOEMY
JEJIUTEITI0 HA3bIBAETCS €0 KPATHBIM.

OOmuM JenuTeNeM HECKOJIbKAX YHUCENl Ha3bIBAeTCS YHCIIO,
SIBJISTIOLIIEECS. IETTUTENeM KaXk10ro u3 3Tux yucen. Hampuwmep, 2, 3, 6
SIBJISIIOTCSL OOIUMHM JieuTeasaMu aucen 30, 42, 66. MakcuMalbHBIN
13 O0IMX AENUTENeH JaHHBIX YHUCEN HA3bIBAETCS MX HAUOOJBIINUM
obmum nenurenem (HO/). Hampumep, HOJI(30, 42, 66)=6.

st Toro, uro6sl Haiith HOJl HeCcKOJIbKUX 4uces, JOCTaTOYHO
Pa3NOXUTh 3TH YKCIIA HAa MPOCThIE MHOKUTEIU U IEPEMHOKHUTh BCE
o0mKe TpOCThIE MHOXKHUTEIH, MPUYEM KaXAbli OOHIMI mpocTon
MHOXHUTEJb HA/I0 B35Th B HAUMEHBIIIEH CTEMECHHU.

OOmuM KpaTHBIM HECKOJBKAX 4YHCENl Ha3bIBaeTCs YHCIIO,

SIBJISTIOLIIEECS] KPATHBIM KaXXJ0ro M3 ATUX uucen. Hampumep, uucna
12, 24, 36 saBnstoTcss KpatHbIMUA uucen 3, 4, 6. MuHuManbHOE U3
OoOIIMX KpaTHBIX JAaHHBIX YHUCENl HA3bIBACTCI WX HAMMEHBIIHM
o6mmmMm kpataeiM (HOK). Hampumep, HOK(3,4,6)=12.
Jst toro, uytoObr Haiitu HOK HeckonbkuX wucesn, J0CTaTOYHO
Pa3NIoKUTh 3TU YUCJIA Ha MPOCThIE MHOKHUTEIIN U IEPEMHOXKUTH BCE
MPOCTBIE MHOXKHUTENH, MPUUYEM KaXKJBIM MPOCTOM MHOXHTENIb HAJO
B35Thb B HAUOOJIBIIIEH CTEIIEHHU.

Ecain x mHOXecTBY N HaTypalbHBIX YHCEN IPUCOCIUHUTH
yucio 0, a Takke Yuciia MPOTHUBOMOJIOKHBIE HAaTypaIbHBIM YHCIaM,
T.e. yncna -1, -2, -3,..., TO MBI TIOJYYUM MHOYKECTBO IEIBIX YUCEI

Z={0, £1,£2,%£3,..}.
Ecnu 3anana napa uucen n u m, rae n€ Z, m € N TO 4YUCIO 7

MO>XHO €IMHCTBEHHBIM CIIOCOOOM MPEICTaBUTh B BUAE n=m-k+r,
rme 0<r<m.Ecm r=0, T0 n gemurcs Hareno Ha m . Ecimm r #0,
TO TOBOPAT, UTO 71 JAETUTCS HA m € OcTaTkoM 7 . Uucio k mpu sTom
Ha3bIBAIOT HEMOJIHBIM 4acTHbhIM. Hampumep, 17=3-5+2 (5 —
HEMOJIHOE YacTHOE, 2 — ocTaTok OT jeneHus 17 Ha 3). Iloguepkuém,
YTO OCTATOK BCEr/1a MEHbIIIE JETUTEISL.



3anaum ¢ pemieHUsIMHA
1. Haittu HO/I(126, 540, 630) 1 HOK(126, 540, 630).
Pemenue. Pa3noxum uncna 126, 540 u 630 Ha npoCThie MHOKUTENH:
126=2-3*-7, 540=27-3.5, 630=2-3%-5.7 . B pa3noxenus Bcex
JTAHHBIX YHCEJ BXOJAT TPOCThIE MHOXHUTENW 2 ®u 3, mpuuém
MHUHHMAaJIbHAs CTETEeHb 2 paBHa 1, a MUHMMaJIbHAsA CTENEHb 3 paBHA
2. osromy HOJI(126, 540, 630)=2-3* =18.
Hns Beruncnenus HOK(126, 540, 630) Hamo MEepeMHOXHUTH BCE
MIPOCTHIE MHOKUTEIH, KOTOPBIE BXOAAT B PA3NIOKEHUS JAHHBIX YHCEIl
B HaHOOJIBIIINX CTETICHSX:
HOK(126, 540, 630)= =2*-3.5-7=3780.
Otset: 18; 3780.
3. Jloka3aTb npHU3HAK JEIMMOCTH Ha 4: HaTypaJlbHOE YHUCIIO AETUTCS
Ha 4 TOTIAa W TOJNBKO TOTJA, KOTJa ABE TMOCIEAHHE HU(PBI ITOTO
4yucia 00pa3yroT YUCII0, KOTOPOE JAETUTCS Ha 4.

Jloka3arenbCcTBO.
3anuiieM HaTypallbHOE€ 4uCIO B Buae Aab, tne auw b — J1Be
nocieqHue UHUQpbl  HAaTypaJbHOIO 4YHucia, a A — 4ucio,

o0pa3oBaHHOE OCTaFHBIMU IU(pamMu JaHHOTO YyKcaa. Torma
Aab=100-A+ab.

[lepBoe cmaraemoe paenutcs Ha 4, mostomy 1) ecnu uucio ab
nenuTcs Ha 4, TO U JAaHHOE HaTypaJIbHOE YMCIIO JIETUTCS Ha 4;

2) ecnau JaHHOE HATYpaJbHOE YMCIO JIENUTCA Ha 4, TO U 4ucio ab
nenutcs Ha 4, 9To U TpebOBaIOCh 0Ka3aTh.

4. HaiiTu HauMeHblllee HATypaJIbHOE UYUCIIO, KOTOPOE IMPH JCIEHUU
Ha 2 1aét ocTaTok 1, nmpu AeneHun Ha 3 1aé€T OCTATOK 2,

IIpU JesieHuu Ha 4 1a€T ocTaTok 3, Mpu JEJIeHUH Ha 5 1aéT 0CTaToK
4, mpu aeneHun Ha 6 AA€T OCTATOK S5 W MpU JeJeHUW Ha 7 Naér
0CTaToK 6.

Pemrenne. Ilycte 4 — uckomoe uncio. Toraa uucno A+1 nenurcs
OezocrarkavMHa2, mHa3, nHa4, nHa S5, nHa6,uHA T

ITostomy A+1=HOK(2, 3, 4, 5, 6, 7)=3-4.5-7=420.
CnenoBarensHo, 4 =419.

Otser: 419.
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5. Ha ckmane MMEIOTCS HOXKKA M BUJIKH. VX o0lee yuciao OoJiblie
300, wo Menbme 400. Eciym HOXM M BWIKH BMECTE CUMTATh
JecsITKaMu WM JrokKuHamMu (To ectb no 12), B obOoux ciaydasx
MOJTIYYUTCS IIEJI0€ YHUCIIO JECSITKOB U MeJI0e YHCIo JA0KUH. CKOIBKO
Ha CKJIAJe HOXXEH M CKOJBKO Ha CKJaJe BHIIOK, €CJIM U3BECTHO, UTO
BUJIOK Ha 160 GoJbIIe YeM HOXKEH?

Pemenne. OOmiee unciao HOXEH M BHIOK AenutTcs U Ha 10, u Ha 12,
a, 3Hauut, pgenurcs u Ha HOK(10, 12)=60. CymectByer
€IMHCTBEHHOE HATypaJlbHOE YHCII0, KoTopoe Oobiie 300 u MeHbIIe
400 u pgenurca Ha 60. Taxum uuciiom sBisercsa 360. Tak kak BHIIOK
Ha 160 Oonpme 4YeM HOXKEH, TO HOXKEH Ha  CKIaue

(360—160):2 =100 wTyk, a BIIOK Ha ckimage 360—100=260 mryx.

Otset: 100 u 260.

6. Yuenuku 11 kmacca ¢ ceHTS0ps mo Mail coOupanu JEHbIW Ha
BBIIYCKHOM Bedep. Kaxkplii Mecs KaXIbplii YYEHHUK CIaBajl OAHY U
Ty )€ CyMMy JEHEr, PEBHYIO ILeIoMy uuciay rpuBeH. K KkoHILy
yuebHoro roaa 6but0 cobpano 28179 rpuseH. CKONBKO yYEHHUKOB B
KJIaCCe U CKOJIBKO JIEHET C/IaBaJll KK/IbIH YUYEHUK KaX bl MeCsI?
Pemenune. B TedyeHune oJHOro Mecslla YYEHHKH COOMpanu CyMMY,
paBHyt0 28179:9=3131 rpuBHam. Uncio yueHUKOB B KJlacce, a TAKKe
MECSYHBIA B3HOC KaXJOI0 YYEHHKa SIBISIOTCSA JACIUTENSIMU 4ucia
3131. Paznoxum 310 unciao Ha npocteie MHOXKUTENH: 3131=101-31.
N3 storo pasnokeHus cienyer, yTo B Kiacce 31 yUEHHMK U Kax bl
Y4EeHHK chaBai 3a oauH mecsi 101 rpusny.

Otser: 31 u 101.

7. Haiitn nBy3HayHoe 4mciio, eciau mudpa aecaTkoB Ha 2 OoJiblIe
UGpbI eTUHNIL, 2 TPOU3BEACHUE TaHHOTO YHCIa U CyMMBI ero mudp
pasHo 900.

Pemenue. [lycte ab — uckomoe uncino. 13 ycnoBus crnenyer, 4ro
upbl @ U b yIOBIETBOPSIOT CUCTEME YPaBHEHHIA:

b=a+2,
(IOa +b)(a +b) =900.

Hcxirouas u3 3Toil cucTeMsl b , IOJIy4acM ypaBHEHHUE



7
(11a—2)(2a-2)=900 wm (11a—2)(a—1)=450. Iro ypaBHeHHE

MOJKHO PelInTh, epedupasi BO3MOKHBIC 3HaUeHUs IUPpPHI a: 2, 3, 4,
5,6, 7,8, 9. loctatouHo MpoOBEpPUTH TOJIBKO 3HAYCHUS 2, 6 U 7, Tak

KaK TOJBKO B 3TOM Clydyae IpomssejeHue Muoxureneit (11a—2) u

(a - 1) okanuuBaetcs mudpoit 0. U3 >tux mudp NOAX0IUT TOIBKO 7.

Takum obpazom, a=7,b =5, 1.e. ©iCKOMOE YHCIO 75.

Ortger: 75.
8. PemuTh B LI€NBIX YUCIIaX ypaBHEHHE 2X—3y =3,

Pemenne. Haiiném kakoe-HUOyIb 1€7I0O€ PEIICHHE JIAHHOTO
ypaBHEHuUs, Hanpumep, x =1, y =—1. Caenaem 3aMeHy NepeMEHHBIX:

x=t+1,y=z—-1. Torna ypaBHeHue npumer Bum:2t+2-3z+3=35

nim 2t =3z . Tak kak jeBas 4acThb JIEIUTCA Ha 2, TO U MpaBasi 4yacTh
JETIATCA Ha 2, T.€. 3z JenuTcs Ha 2. A Tak Kak 3 He JCIUTCd Ha 2, TO
z penurtcs Ha 2, T.e. z=2n, rae ne Z . Torna 2t =3-2n, oTKyna
t =3n. Takum oOpa3om, JaHHOE ypaBHEHHE UMEET OCCUHCICHHOE
MHOECTBO IeNbIX pemeHuit: x=3n+1L,y=2n—-1lneZ.

3agauu Aj19 CaMOCTOSITETLHOTO pelIeHust
1. Pa3noxxuth Ha IpocThie MHOXKUTENN yncia a)1375; 6)9009.
2. Haiitn HanOonpmnii OOIIMI HENUTEIs M HaUMCHBIICE OOIIee
kpatHoe uucen 144, 1008, 630.
3. Tlomp3ysich pU3HAKAMU M CBOWCTBAMU JIETMMOCTH, YCTAHOBUTH,
KaKue U3 JaHHBIX YKcell aenarcsa Ha 2, 3,4, 5, 6, 8,9, 15:
a=2025,b=2160,c =5184,d =91215, e=37342488,
f=9714832, g =8756442,h =48478300.

4. 3aMeHUTH 3BE3A0UKH HU(PPAMU TaK, YTOOBI

a) uucino 37*50416* nmemwtoce Ha 45, 06) uucno 823*04733*
nenuiock Ha 90.

5. HaliTu HaumeHsbIlIee YuCio ,KOTOPOe MpH JeJieHuu Ha 2, 3, 4, 5, 6
u 7 na€t B octarke 1.

6. OTen U ChbIH U3MEPUIIM PACCTOSIHUE MEXIY JIEPEBBSAMU IlIaramH.
ar otiia — 70 cMm, mar ceiHa — 56 cM. Beero ux miaru cosmanu 11
pa3 (mepBbIil pa3 — y MEepPBOrO JiepeBa, MOCIEIHHUIA pa3 — Yy BTOPOTO
nepesa). Hailtu paccrosiHue Mex1y J€peBbSIMH.
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7. S1670KM pa3/ieiiid Ha IBE PaBHBIC TIO BECY YaCTH, a 3aTeM SIOJIOKU
MIEPBOM YaCTH Pa3JIOKUIIU B AKETHI 10 5 KT, a 0JI0KH BTOPOM YacTu
— B maketsl 1o 3 kr. IlakeToB mo 3 kr okazanock Ha 12 OGobiie.
CkoJ1bKO Bcero 0b110 s106710K?

8. CeMuKIIacCCHUKM TpEX KJIACCOB TMOJy4WIH B Oubmuoreke 759
yaeOHUKOB. CKOJIBKO yYCHHKOB B KJIacCaX M CKOJBKO YUCOHHKOB
MOJTYYHJT KK/l YYEHUK, €CIM U3BECTHO, YTO B KJIacCaX YYCHUKOB
MMOPOBHY U BCE YICHUKHU TOJTYYHITH OJMHAKOBOE YHCIIO YUCOHUKOB?
9. B copeBHOBaHUAX IO TEHHUCY MNPUHSUIM Y4acTUE DPaBHBIE IO
COCTaBy (T.€. IO KOJUYECTBY MAJIbYMKOB U IO KOJUYECTBY JI€BOYEK)
koMaHAbl. CKOJILKO BCero ObBIIO KOMaH/, €CJIM MaJIbUYMKOB ObLIO 123,
a JIeBoveK 82.

10. OgHo kojeco uMeer B OKpyxkHOCTH 115 cm, a npyroe 135 cwm.
Onpenenure HaWMEHbBIIEE PACCTOSHUE, Ha KOTOpoM o0a KoJieca
C/IETIAIOT 1IEJI0€ YNCII0 000POTOB.

11. HailTu HemosHOE 4aCTHOE M OCTATOK OT JEJEHUS 4YWClia a Ha
gucio b, ecnmua) a=17,b=3; 6) a=-17,b=3,B)a=-61,b=13,
ra=77,b=11.

12. Haiftu ABy3HAYHOE YMCII0, KOTOPOE B 3 pasza OOJIbIIE CYMMBI €r0
uudp.

13. /IBy3HauHOE YHCIIO B CyMME C YHUCJIOM, 3allUCAHHOM TEMHU K€
nudpamMu, HO B 0OOpaTHOM TOpsIKe, MAET MOJHBIN KBaapaT. Haltu
BCE€ TaKHE YHCIIa.

14. Jloxa3aTh mpU3HaK JEIMMOCTH Ha 8.

15. PemnTh B LEBIX YUCIIAX YPABHEHMUS:

a) 4x—-T7y=16,0) 3x+2y=5.

2. PanvoHaJbHBIE YHCJIA

PanyvioHanbHBIM  4YMCIIOM  HA3BIBA€TCS YUCIO BHUAA £, rjae
q

peZ,qe N. MHOXECTBO palMOHAJIBHBIX YHCed 0003HAYaeTCs
OykBOl () W COCTOWT M3 IIENBIX YUCEN U IPOOHBIX YUCE, T.€. YHCENT

.q)=1.

BHJIA £, rae g #1, a npo0b rd HECOKpaTuMa, T.€. HOI[(|p
q q
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Ilycte pe N. Torma npobn P Hasumaercs IIPaBUJIBHOM, €CIIN
q

P < q, 1 HEIPaBWIbHOM, ecnu p = g . HenpaBuiabHyI0 1po0b MOXKHO
NPEJCTaBUTh B BHUJE CYMMBI IIEJIOTO YWCIIA U TPABWIBHOW JPOOH.

Hanpuwmep, % =2 +% = 2% . Hucno 2% HAa3bIBACTCSI CMEIIAHHBIM

YUCIOM. AHAJIOTMYHO, B BHJE CMEUIAHHOIO YHCIAa MOYKHO
MpeICTaBUTh  JApoOHOE  oTpuuaTenbHoe  yucio.  Hampumep,
_E:_(3+lj:_3l.
3 3 3
Ecnu 3namenarens apoOu mpeacTaBisieT coOOW CTENeHb Ynciia
10, To npoOr Ha3bIBAE€TCS AECCATHUYHOM W MOXET ObITh 3alucaHa B
dopme, KOTOpast Ha3bIBACTCS AECATUUHON (hopMoOii IPOOHOTO YHMCIa.

31 78
Hanpumep, —=3,1; ———=-0,78.
10 100
B Buae KOHEYHOH NecSITHYHON NIpoOM MOKET OBITh 3amucaHa
mo0asi OOBIKHOBEHHAs HECOKpaTHMasi JpoOb £, 3HaMeHAaTeNb ¢

KOTOpPO#l B pa3jIoKEHUU HA MPOCTHIE MHOXKUTEIN COJEPKUT WU 2,
unu 5, umi 2 u 5. Hanpumep,

7 7 75 35
20 2-2.5 2-2-5-5 100

0,35.

Ecnu 3HamMeHarenb ¢ HECOKpaTHMOH Ipoou Ly Pa3I0KEHUH Ha

MIPOCTbIE MHOYKUTENIN COAEPKHUT IPOCTbIE MHOXKHUTEIH, OTIUYHBIE OT
2 u 5, T0 Takas ApoOb MOXKET OBITh TpEACTaBICHA B BHIE
OECKOHEUHOU JCCITUYHOU MEepUoaUIecKoil qpoou. J{ms Toro, 4ToOsI
MOJIyYUTh TAKOE NPEJCTaBJICHUE, JOCTATOYHO YHUCIHUTEIL JpoOHU

pasjienuTh Ha 3HaMeHaTtenb. Hampumep, %:0,33333...20,(3).

Bamuce  0,(3) o3Hawaer, dTO 3 TOBTOPSETCSA IOCHE 3AISTOM
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OeckoHeuHOe Yucio pa3. Ynciio 3 Ha3bIBaeTCS IPU ITOM MEPUOJIOM.

AHanoru4Ho, %: 0,(285714) . Iepuox 285714 conepxkut 6 rudp.

beckoneunas mepuoauueckas JpoOb  HA3bIBAETCS  YUCTO
MEPUOIUYECKOM, €CIIM NEPUOJ HAUNHAETCS cpa3y Mociie JeCATUUYHON
3amsATOM.

beckoHeunas mnepuoauueckas ApoOb Ha3bIBA€TCS CMEIIAHHOM
MIEPUOANYECKON, €CIIM MEXKIy 3aIsiTOM M IMEPUOJOM €CTh APYTHe
JIECSITUYHBIE 3HAKH.

CrpaBeyiuBO 1 0OpaTHOE yTBEpIKJCHUE: JIIOOYI0 OSCKOHEYHYIO
MEePUOANYECKYI0 IpoOb MOXHO 3amucaTh B BHUAE OOBIKHOBEHHOM
npobu. Meron mnpeoOpa3oBaHusl OECKOHEYHOH TEPHOIMICCKON
IpoOu B OOBIKHOBEHHYIO IPOOb pacCMOTPUM Ha IIpUMeEpax.

IIpumep 1. IIpeo6pa3oBarts YUCTYIO 0ECKOHEUHYIO
nepuoaudeckyto apoos 0,(13) B 0ObIKHOBEHHYIO JpOOb.
Pemenne. Ilycte x - wuckomoe mnpexacrasieHue. CocTaBuM

ypaBHeHUE Uil x. HeTpyaHo mpoBepuTh, YTO X YIIOBJIETBOPSET

13

ypaBHeHuto 100x —x =13, orcrona x = 99"

IIpumep 2. IlpeoOpa3oBaTh CMEMIaHHYI0  OECKOHEYHYIO
MepUoANYECKYI0 JIpoOb 5,8(12) B 0OBIKHOBEHHYIO JPOOH.

Pemenne. Ilycte x - wuckomoe mnpexacrasieHue. CocTaBuM

ypaBHeHHE Jis Xx. HeTpyaHo MpoBepHUTH, YTO X YIOBIETBOPSET

5812—58 5754

990 990

Jlist TOoro, 9T0OBI OECKOHEUHYIO MEPUOANYECKYIO JPOOb 3amucaTh
B BHUAEC OOBIKHOBEHHOW JpoOWM, HAJ0 OT 4YHClIa, KOTOpOe
pPacmojio’)KEHO JI0 BTOPOro NEpHUOAd, OTHSATH YHCIO, KOTOpPOE
pacmoJIo’)KEHO /10 MNEPBOro IMEepuoja, U ATy PAa3HOCTh 3amucaTbh B
YUCIUTENE; B 3HAMEHATENE 3alliCaTh CTOJIBKO JAEBSITOK, CKOJIBKO
udp B meprojie QpoOu, U MOCIIe JACBITOK 3alUCaTh CTOJIBKO HYJIEH,
CKOJIBKO (P MEX/Ty 3aIsATON U MEPBBIM TIEPHOIOM.

ypaBHeHuto 1000x —10x =5812—-58, orcrona x =
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3ajgauu 1719 CAMOCTOSITEILHOI'O PellIeHHs
1. IlpeacraBuTh 1aHHYIO OOBIKHOBEHHYIO JpOOb B BUJIE JECATUYHOM:

17 9 12 .5
_76 PN D) I
D20 %507

2. Haiitu 55-yro mmdpy mocie 3amaToil B JECATHYHOM

. . 17 19
MIPEJICTaBICHUH JTJAHHOW OOBIKHOBEHHOMU Apodu: a) —, 0) ——

1377330
3. IlpencraBuTh NaHHYIO OECKOHEUHYIO MEPUOJMYECKYIO poOb B
BHJIe 00bIKHOBEHHOM: a) 0,(31), 0) 0, 17(23), B)16,(61),
r) 7,43(72).

4. BeIunCIINTS: a) i:§+2l-g—lzll,

48 23

O

B) ((8-0,2)(7,2-5,7)+(5.4-3,65)-(4,3-3,2)):7,25,

r) (2.(6)+1,8(3)):1,5,

211_191 1151—108l
4 8 16 4

1) + ,
0,012:0,048 0,0004:0,008
362:15+82.7 2°:2124.]

e 3 3,784 " 9

12148904 72 457404
370757 13T

1

37+2,08(3)—0,(3)
x) 8
7,3-0,4-8,5
5. Haiitu x u3 ypaBHEHUS:
(6196—2;xj-0,53 )
a) |3,25- 6—=—,
0,75 3 15

6) 50,32-21,32:[(20+9,744:x)-0,5-1,63 | = 48,27 .
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3. IIpoueHTnbI

[Ipouentom (%) OT HEKOTOPOM BEIMUMHBI A Ha3bIBaeTCA COTas
gacTb ATOW BenuuuHbl. Iloatomy, mist Toro uroObl Haiitu 1% ot
BEIMYMHBI A , Hajo A pa3zaenuts Ha 100.

Ecnu HemsBecTHast BENMYMHA X COCTaBISIET YKAa3aHHOE YHCIIO
p % OT NaHHOW BEIMYUHBI @, TO X MOXXHO BBIYUCIIUTH MO (hopMyIie
x=2L

100

Ecnu 3amanHoe 4yucia0 a mpeAcTaBisieT co00# ykazaHHOE YHCIIO

p % OT HEW3BECTHOW BEJMYMHBI X, TO BEJIMUYMHA X MOXKET OBITH

a
BbIUKCIeHa 1o gopmyne: x =—-100.

UToOBl y3HaTh, CKOJIBKO MPOIIEHTOB OT 4YHClIa ¢ COCTaBISET
YUCIIO €, ¢ PAa3AEaUTb Ha d U yMHOXUTbH Ha 100%.

3anaum ¢ pelmieHUsIMH
1. B xnmacce 30 yuenukoB. OtnuyHuku cocTaBisitoT 20%. CkoJIbKO B
KJIacCce OTJIMYHUKOB?

Pemenne. 1% oT Bcex y4EeHMKOB COCTaBISIET %:0,3. [ToaTomy

20% ot Bcex yueHuKoB cocTaBistoT 0,3-20 =6 y4eHHKOB.

OTBeT: 6 OTIIMYHHUKOB.

2. PaGounii msrorosmia 150 meraneii, uro cocrasisteT 30% oT 0011eTO
quclia JeTajiel, KOTOphle OH JIOJDKEH HM3rOTOBHUTh. CKOJIBKO BCETO
JeTaliel TOJKEeH U3TOTOBUTH pabouunii?

. 150
Pemenne. 1 % ot oOmiero umcia aeTaleldl COCTAaBIIAET 525

neraneit. [ToaTomy Bcero pabouuit 1omkeH u3rotoButsh S5-100 =500
JeTajen.

Otsert: 500 neraineii.

3. CropoHna a mpsimoyroJibHUKa coctasisieT 40% ot ctopons! b . Ha
CKOJIBKO IPOLIEHTOB @ MEHbIIIE, 4eM b ?
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Pemenne. U3 ycrnoBust 3amaum ciegayer, 4To a:%-4020,4b.

CnegoBarensHo, a MeHslne, ueM b Ha b—-0,4b=0,6b, uro
0,6b

COCTABIISET -100=60(%). 3amerum, uro 3a 100% B naHHOl

3aJa4e NPUHUMAJIACh CTOPOHA b .
Otget: Ha 60%.
4. TIpou3BOAUTENHHOCTh Tpyna yBenuumiachk Ha 25%. Ha ckonbko
MPOIIEHTOB H3MEHWIOCH BPEMSI BBITIOTHEHUS paOOTHI?
Pemenue. Ilpow3BoauTeNHHOCTh TPyAa p, BpeMs BBITIOJHEHUS

paboTel ¢ u 00bEM paboTel A cBsizaHbl opmynoit A= p-t. Ilpu

HEM3MEHHOM 00bEMe paboTsl A BpeMs ! ¥ NPOU3BOIUTENEHOCTh p
0o0paTHO MpPOMOPLUHOHATBHEI Apyr Apyry. Ilo ycnoBuio 3amaum

MIPOU3BOIUTENBHOCTD TPYyJa p YBEIWYWIACh HA ﬁ-% =0,25p nu,

cJIeIoBaTeNbHO, cTana paBHoil 1,25p , T.e. yBenuuuiace B 1,25 pasza.

t
[TosToMy BpeMst ¢ yMEeHBIIIIOCH B 1,25 pa3a u cTajio paBHBIM 125’

t 0,25¢
T.€. YMEHBIIMIOCHL HAa [———=

=0,2¢, 4Yrto CcoOCTaBsACT
1,25 1,25

O’tzt 100 =20(%).

Oter: ymenpmiiocs Ha 20%.
5.HavaneHerit BkIag B cOepbOank cocraBiser a rpH. COepbaHk
BBIIUIAYMBAET CBOIM BKIJIAJHMKAM p MPOLIEHTOB ToJ0BbIX. HaiiTh
CyMMY BKJIaJia yepe3 n JIeT.
Pemenne.Yepes rom cymma  BkIaga — OyJeT  COCTaBIATH

a+a-iza(l+ij, T.€. YBEJIMUUTCS B 1+-2 pas.
100 100 100
CrnenoBaTenbHO, Yepe3 7 JIeT CyMMa BKJIaJa YBEIMUYHTCS B

p ' o p !
1+—— | wucraner paBHout A, t10e A=a|l+— I'pH.
( 100] P 8 ( 100] (rpit)
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[Tomydennast popmyna Ha3bIBaeTcst GOPMYIIOH CIOKHBIX TPOIIEHTOB.

OTtBeT: a (l +L .
100

3agauu 119 CAMOCTOSITEILHOTO peleHus
1. Haittu: a) 17% ot uucna 24; 2) 114% ot uucna 105.
2. Haiitu uncno a, ecnu a) 20 coctasisier 40% ot uucna a, 6) 112
cocrasisieT 140% ot uncna a.
3. CxoJbko % OT ynciia @ COCTaBIIET YUCIO b, ecau
a)a=72,b=24 6) a=80, b=107?
4. Ha ckosbko miporieHToB uuciio 20 6osbiie yncial(, u Ha CKOJIBKO
npoueHToB uncio 10 mensie yucna 207
5. Cuauana 3apmiary yBenunumwid Ha 10%, a 3aTeM yMEHBIIWIN Ha
10%. Kak u3menunace 3apruiara?
6. Yucino kopoB Ha mepBoil ¢depme Ha 12,5% wMeHbINe, dyeM Ha
BTOPOM, HO CpeHUM ynoil Kaxkaou KopoBbl Ha 8% Beimie. Ha kakoi
(depme MmoTydaroT MOJIOKa MEHBIIIE U Ha CKOJIBKO %7
7. BnaxhHocTh 3epHa coctaBisier 16%. 200kr 3epHa HMpOCYLIWIH,
nocye yero oHo crano Jjerde Ha 20 kr. Hailtu BnaxHOCTH 3epHa
MOCIIE TTPOCYIIKH.
8. B Oacceiin mpoBeneHa TpyOa. BeiencTBue 3acopeHus ee mpuUTOK
BOoJbl yMeHblmwica Ha 60%. Ha ckoJbKO HpPOLEHTOB BCIIEICTBUE
3TOTO  yBEJIMYWIOCH BpeMs, HEOOXOOMMOe JUIsl  3arOJHEHUS
Oacceiina?
9. peBecuHa TOJIBKO UYTO CpPYOJEHHOTO JepeBa colIepxuT 64%
BOoJbl. Uepes Henmento KOIMYECTBO BoAbl craio yxe 48% ot Beca
nepeBa. Ha CKOJTbKO YMEHBIIMTCS TIPU 3TOM BEC JIEPEBA, €CITU TOJIBKO
4TO CpyOJIEHHOE OHO Becuio 7,5 11?
10. 3apaboTtox pabouero nosbicuicst Ha 20%, a IEHbI HA MPOJTYKTHI
cam3mmch Ha 15%. Ha CKOJBKO MPOIEHTOB OOJbBIIE MPOTYKTOB
pabounii Terepb MOXKET KYIUTh HA CBOM 3apaboTOK?
11. Cnutok craBa cepebpa ¢ IMHKOM BECOM B 3,5 Kr cojepikal
76% cepebpa. Ero crimaBuim ¢ JpyruM CIUTKOM M ITOTYYHIIU CIIUTOK
Becom B 10,5 kr, comepkanue cepebpa B KoTopoM ObuTO 84%.
CKoJIBKO MPOIEHTOB cepedpa coiep kajioch BO BTOPOM CIUTKE?
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12. 5 1 cnuBok ¢ coaepxanueMm xupa 35% cmemanu ¢ 4 1 20-
MPOIIEHTHBIX CIUBOK M K cMecH no0aBuiu 1 1 uuctoit Boapl. Kakoi
KUPHOCTH TIOJTy4nJIach CMEChH?
13. Havanbnbiii Bkiaag B cOepbank cocrtaBisier 300 mosuiapos.
COepOanKk BBHITUTAYMBAET CBOIM BKIagHUKaM 3% roaoBeiX. Haittu
CyMMY BKJIaJia uepes3 S JeT.

4.Moay.b 1eHCTBUTEIbHOIO YMCJIA

Monynem JIEHCTBUTENBHOTO qucna a Ha3bIBaeTCs
HEOTPHLATENIHOE YUCIO a, ecim a >0, n unucno —a, ecnu a <0.
Monayne ynciaa @ 0O0O03HAYAIOT CHUMBOJIOM |a|. Takum o0pa3om,
COIJIACHO OIPEJIEIICHUIO
a,eciua>0,
|a| - —a,ecnu a<0.
OcHOBHBIE CBOMCTBA MOAYJISA.

1) |a|>0; 2) |a|za;  3)|-a|=]q|;

4) |ab|=|a|p|;  5) %:IZ—'; 0 lal | =arbesq,
7)|a|+|b| =|a +b| < ab > 0; 8) |a+b|<|d|+|p;

9) la—b[> Ja| 8]

Pemenne ypaBHeHus |x| =a.

Ecmn a <0, TO ypaBHEHHUE PELICHUN HE UMEET.
Ecmu a=0,T10 x=0.
Ecmu a>0, 10 x=*a.

Pemenue HepaBeHcTBa |x| <a.

Ecnu a <0, To HEpaBeHCTBO perneHuii He umeer (x € ).

Ecou a >0, 10 xe(—a,a).

Pemenne HepaBeHcTBa x| >a.

Ecimu a<0, 10 x€(—00,+00), mm xeR.
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Ecm a>0,10 Xx<—a wiu x> a, 1.c. xe(—oo,—a)u(a,+oo).

I'eomeTpHUUeCcKHil CMBICIT MOJTYJIS.
C reoMeTpHuecKOil TOUKM 3peHus |x| - paccrosHMe OT Hauana

oTcuéta () YHUCIOBOM OCH JI0 TOYKH, M300paxaromed 4ucio x, a
|x—a| - paccTosIHUE MEXYy TOUYKAMU X U @ YHUCIOBOM OCH.

3agaum ¢ pelmieHUsIMH
1. armcars pyskuuo f(x)= H4x —6|—|x+ 2” 6e3 3HaKa MOJLYJIS.

Pemenue.
Haitném 3HaueHuss x, OpU KOTOPBIX BBIPAKEHUS IMOJ 3HAKaMH

Modyns  oOpamiarorcs B HYIb! (4x-6=0)=x=15,
(x+2=0)< x=-2. Touku -2 u 1,5 pa3GMBAIOT YHCIOBYIO OCH Ha
Tpu npomexyTka: (—o0;—2), [-2;1,5) u [1,5;+0).

1). Ecnut x € (—o0; —2), 10

f(x)=|-(4x=6)+(x+2)|=[8-3x| =8-3x.

2). Ecmu x €[-2;1,5), TO

(3)=|-(o-0) (a2 ~fo- 1]~
3). Ecnmu x €[ 1,5; + ), TO
f(x) = H4x—6|— = ‘(4x—6)—(x+2)‘ = |3x—8| WA

4—5x, ecnu x €[-2;0,8],
S5x—4, ecnu x €(0,8;1,5).

x+2|

8—3x, eciu x €[1,5; %),
f(x)=

3x-38, eczzuxe[g;+oo).
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8
8—3x,eciu x e (—OO; —Z)U[I,S;E),

4—-5x, ecu x €[-2;0,8),

OrTBer: =
TBCT f(x) 5x—4, eC]lu.xE[O,g; 175)9

3x—38, ecnu x [%; + 0).

2. Hcnonb3ys reoMeTpUYECKM CMBICI Moayis (HE pacKpbIBas
MO/TyJIb) PEIIUTh YpaBHEHUE |x + 2| + |x - 3| =7.

Pemenne. OTMETHM HA YHCIIOBOM OCH TOYKH A(—2) " B(3).

I'eomeTpruecku pelnTh JAHHOE YPABHEHHUE O3HA4YAEeT HAUTU TOYKY
(wm Toukn) M (x) Takyro, uro AM +BM =7. Tak kak AB=5, T0
Touka M He MOXKeT Jiexarb Ha orpeske AB. Ilyctes Touka M
nexuT mnpasee Touku B. Torma AM = AB+ BM . Ilostomy
7—AB 7-5
2 2
mpaBee TOYKM B uMeerca  €IMHCTBEHHas Touyka M,
YAOBJETBOPSIONIas JaHHOMY ypaBHeHUIO KoopanHara 3TON TOUYKH
x=3+1=4. AmHanoruyHo, seBee TOYKH A  CYIIECTBYIOT

AB+2BM =7, orciona BM = =1. D10 3HAYMUT, YTO

CMHCTBEHHAs TOYKa M (X), YHOBICTBOPSIOWAS —YPAaBHEHHIO.

Koopaunara 3toii Touku x=-2-1=-3. Takum oOpa3zoM, JaHHOE
YpaBHECHHME UMEET /1Ba pelIeHus : x =4 U x =—-3.

OtBeT: 4; 3.

3. Ucnonb3ys reoMeTpuyYeCcKuil CMBICT MOIYIS (HE pacKpbIBas

MO/YJIb) PEIIUTh HEPABEHCTBO |3x - 9| >6.

Pemrenue.

IIpeoGpasyeM JaHHOE HEPABEHCTBO K BUAy |x—3|>2. OTvernM Ha
ancnoBoit ocu Touky A(3). C reoMeTpHueckoil TOUKH 3peHHs
PElIUTh JAHHOE HEPABEHCTBO O3HAYAeT HAWTH MHOYECTBO TOYEK
M (x) YUCJIIOBOM OCH, KOTOpBIE yaaleHbl OT TOYkM A Ha
paccTrostHMM OoJibIIeM, YeM 2, T. €. Uit KOTopeix AM >2. Touku
C(1) m D(5) maxomsrcs or touku A(3) Ha paccrosmum 2.
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ITosTOMy HckOMBIE TOUKH M (x) PAcCIIOJIOKEHBI UIIU [IPpaBee TOYKU

D(5) nmu nesee Touxn C (1), T.e. x<1 mwm x>5.
Otset: x € (—o0;1)U(5; +0).
3ajauu A1 CAMOCTOSITEILHOTO PeleH s

18

L 1
5

0,2——,
6

, 0) B)

2.3amucars Gynkumio [ (x ) 6e3 3HaKa MOJTyJIs:
a) f(x
B) f(x r) f(x)= \|4 3x| |7+2x].
3. Pemmuth ypaBHEHUE: a) |x| =-3, 6) |x| =2,7,B) |x| =

4. PemuTh HEPABEHCTBO: a)|x| >3,0) |x| <13, B) |x| >-7,T) |x| <-1.
5. Hcnonb3ys reoMeTpuuecKuil CMBbICT MOJYNsl (HE pacKpbIBas
MOJ1yJb) PEIIUTh YPaBHEHHUE:!

a). |x—2|=3, 6) [x—5=15, B) |x+3=1, 1) |[x+2[=7, n)
Bx—4/=2,¢) [4x+3|=2,

K). [x=2|+[x=7|=5,3). [x—2|-|]x-9| =

6. HMcnosb3ys reoMeTpuuecKuil CMBICT MOIylsl (HE pacKpbIBas

MOJYJIb) PEIIUTh HEPABEHCTBO:
a) [x—6/>3,06) |[x+3|<4,B) 3x+2/=6,1) [4x-7|<2.

5. CteneHu u KOpHHU

Ornpenenenue CTENeH! IEHCTBUTEIBHOTO YUCIIA C LENTbIM
IMOKa3aTelIeM.
CreneHplo JEMCTBUTEIHLHOTO YHCHA @ C HATYPAJIbHBIM MOKa3aTeieM
7 HAa3bIBACTCS MPOU3BEICHUE /7 OJMHAKOBBIX MHOKUTEIEH, KX bl
W3 KOTOPBIX PABEH d :
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a'=a-a-...-a.
%/_/
n pasz

B wactHOCTH, d' =a.

_ 1
Ecmu a # 0, TO cornacHo onpeneneHuro, a ' = —,neN.
a

Kpowme Toro, a’ =1

OCHOBHBIE CBOMCTBA CTETIEHH C HENBIM MOKA3aTENEM.
JI1s1 MHOOBIX 1EJBIX YHCEN 72 M CTIPABEUIUBBI CIIEYIONIHE
paBeHCTBa:

m
l)an_am :an+m, 2)an :am :an m, 3)(an) :anm,

4)(ab) =a"-b", 5)(%)1 ?

n

p— b—n .
Omnpenenenne KOpHs CTENIEHU 1 U3 JEUCTBUTEIBLHOIO YUCIIA d .
KopHeM crenenu n U3 AEHCTBUTENBHOIO YMCIA @ HA3bIBACTCS
9HCIIO b, n-asi CTEeNeHb KOTOPOro paBHa a: b" =a.
Ilycts n - 4€THOE YUCIHIO.
1). Eciu a>0, TO cymecTByeT ABa KOpHS CTENEHH 7 W3 d.
Hanpumep, cymecTByer 1Ba KOpHsS 4eTBEPTON CcTENEeHU U3 uncia 16:
4 .
2u-2, 1k 2'=16 n (—2) =16. OgHO U3 3TUX 3HAUCHHI, 3 HMCHHO
MOJIOKUTEIBHOE YHUCIIO 2, HAa3bIBAETCS apu(PMETHUECKUM 3HAYEHUEM
KOpHs 4-01 cTerneHu u3 ncia 16 u 0603HayaeTcst CUMBOJIOM /16 .
Apudmernueckum KopHeM creneHu n (Tae n - 4€THOe YHUCIO) U3
Yuclla @ Ha3bIBa€TCS HEOTPULATEIIbHOE 4YHCIO, 71 -as CTENeHb

KOTOpOTO paBHA 4 : ((/Z)n =a ua>0.
2). Ecnin @ =0, TO Ya =0.

3). Ecmn a<0, 10 HE cyliecTByeT Ya, 1. He CYLIECTBYET KOPHS
4ETHOW CTETICHH U3 OTPHUIATEIIEHOTO YK CIIa.

Ecaiu n - Heué€THOe 4HMCIIO, TO I JIFOOOTO JIEHCTBUTEIHLHOTO
gucna @  (MOJOXHUTEILHOTO, OTPHUIATETLHOTO  WMIIM  HYJIS)
CYIIECTBYeT €IWHCTBEHHOE 4YHuCIO b Takoe, uro b"=a, T.e.
CYIIIECTBYET €IMHCTBEHHOE 3HAUCHHUE KOPHS HEUETHON CTETICHN 1 U3
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JEUCTBUTEILHOIO YHCIA @ . DTO 3HAYCHHE 0003HAYAETCs CUMBOJIOM

%/a . Hanpumep, 3—27 =-3.
OcHoBHbIE CBOMCTBA KOPHEH

n _n n a_% n m_n m
1)\/E_\/Z-JE,2)nZ_%,b¢0,3)(\/Z) =4a"
H¥a =fa 5)la” =la™  6)(¥a) =a

NNa =|al, 8) Va™" =|a|.
F 2\/7

3ameuanue. @opmynsl 1)-6) cnpaBemnussl st a >0, b>0, ecnu
paccMaTpUBAOTCA KOPHU YETHOM cTeneHu. 1. KOpHEl HEeYETHOU
creneHu Gopmynel 1)-6) cripaBeUIUBEI AJ1s JIIOOBIX TEUCTBUTEIBHBIX
aunb.

Omnpenenenue CTENeHu ¢ IpOOHBIM MOKa3aTeaeM

m
[To onpenenenuto a” :W,rﬂe a>0,neN,me”Z.
OtMmerum, uto ecnu m >0, TO a MOXET ObITh paBHbIM U 0, HO HE
MOXET OBITh PaBHBIM OTPHUIIATEILHOMY YUCHY, T.€. IPOOHAs CTENEHb
OTPUIIATETLHOTO YHUCIa HE OIpeiesieHa. DTO, B YaCTHOCTH, CBA3AHO C
TEM, YTO €CJId MBI TOMBITAEMCS BBIYUCIHUTH JIPOOHYIO CTETICHb
OTPHUIATEIILHOTO YHCJIa 10 MPABHITY BBIYUCIICHUS TPOOHON CTENEeHU
MOJIOKUTEITBFHOTO YKCIIa, TO NMPpUAEM K mpoTuBopeunto. Hampumep,

1
(-8): = /=8 =2 C npyroii cropomsr,

(-8) = (-8): =(-8) = oa =2,

[Ipymnm K OpOTUBOPEUMIO. DTO 3HAUUT, YTO YHUCIO —8 HENb3s
1
BO3BOJUTH B CTEIECHb 3 OTmeTuM, 4TO TpPU U3BICYEHHUU KOPHS

CTENEHHU 3 U3 Ynciaa —8 Mbl IEHCTBUTENIBHO MOTYYUM —2 .
OmnpeneneHne cTeNeHN ¢ UPPALMOHATIBHBIM I10KA3aTEIEM.
CreneHpl0 MOJOXUTEIBHOTO 4YHCIAa @ C HPPALUOHAIBHBIM
noKazaTeneM A Ha3blBaeTCs YHUCIO, KOTOpoe 00O03HAaudaercs

CHMBOJIOM @ M y/IOBJIETBOPSET ABOHHOMY HEPABEHCTBY
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a’ <a’ <a',ecmu a>1uHepaBeHcTBy a' <a’ <a’,ecm 0<a<l,
JJISL JHO6BIX paouoOHaJIbHBIX YHUCCI ¢ W S, YIAOBJICTBOPAIOIIUX
YCIIOBUIO ¢ <A< S.

Ecmu a=1, 10 @* =1 must moboro mokasarens A .

Bce cBolicTBa cremeHedl ¢ 1eNBIM MOKa3aTeleM OCTarTCs
CIIPaBCAJIMBBIMU U IJIA CTEIEeHEHN C MMPOU3BOJIbHBIM ,Z[efICTBHTeJIBHI)IM
ITOKa3aTeJIeM M IOJI0KHTEIIbHBIM OCHOBAHUEM.

3anaum ¢ pemieHUsIMH

1. BEIHECTH MHOKHUTENb M3-M0]] 3HaKa KOpHs v/16a'h’ | ecrn
a<0,b>0.
Pemenue.

r6a's’ =32*-a* b = 2" Ya* Pp* p* =2)a|lp|p° =
= 2abilb* .

2. BHecT MHOXXUTEINb MOJ] 3HAK KOPHS : X+/3ax , ecnu x < 0.

Pemenne. x/3ax = —|x|\/3ax = —\/x_z-\/3ax =—J/3ax’ .

3. Vipocruts: @’ a’a .
Pemenue.

1

1 Bl 23\, 23
2 2

aiJa*Na =\ a’ | a®-a? =la’a’| =la® | =a.

w2
W
8]

3ameuanue. Ecnu BeIpaxkeHHe COAEPKUT U CTENIEHU U KOPHH, TO, KaK
IIPAaBUIIO, PeoOpa30BaHUs NPOILE BBINOJHATH, €CIM 3alUCaTh BCE
KOPHH B BHJIE CTENIEHEN ¢ PallMOHAIbHBIMU [T0OKa3aTEsIMU.

3agaum U1 CAMOCTOSITEILHOTO peleHust
1. BeIuucauTs:

a) (27" -5-81'-37 +4.9%.3%):(41:3%);

SONE
3 3
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2. 3anucarb JaHHOE BBIPAKEHUE B BUJIE CTETICHH C OCHOBAaHUEM X :

a)(x-f3 )72; 0) (xi -x;]ZS X

E

T

) (J;) :6) Y
(%)

3. Beruucnuts: a) V312 0)

4. YpoCTuTh: a)

a /bz / 1

I) =il

) b\Na\Nda
5. 3anucath B BUJE KOPHS MEHbBILIEH CTEIIEHHU:
a) $36;6) Y4a'b® .
6. BelHECTH MHOXKMTENb U3-T10]] 3HAKa KOPHSI:

4

a) 24 :6) 27 ;) 3 i) Ya"n ; 1) 82D, (a>0).
7. BHECTH MHOKHTEIb IO/ 3HAK KOPHS:

2) 336:6) @b ;B) b ,(c>0).
! 3
27234 16°-427

8. Berucnute: a) — ; 0)

A
23 Y49

R G
ER ) 5 3 )
\/67 b(’-(%) m\/b_7

w o

9. YnpocTuts: a)

6. MHOT04JIeHbI

MHOro4J€HOM CTENEHU # OTHOCUTEIBHO OJHOM NMEPEMEHHOM X
Ha3bIBaeTCs (PYHKIUS BUAA
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P(x)=ax"+a,_x"" +. .+ax+a,,

re a,, a,,, , @, - 3aJaHHBIC JICHCTBUTEIBHBIE YHUCIIA

n

(xoadduuuenTsl MHorounena), mnpuuéM a, #0. Hampumep,
mHorowreH 1-oif cremenn B (x)=ax+a, npecrasuser coboi
JAMHEWHYI0  (YHKIHMIO,  MHOTOWIEH P, (x)=a,x* +ax+a,

npeacTaBisier co0oil  KBaapaTHUHYI (QYyHKIUIO (KBaJpaTHBINA
TPEXWIEH) U T.[.

MHorouneHsl MOXXHO YMHOXaThb Ha 4YMCIO, CKJIaJbIBaTh
(BBIUMTATh), @ TAaKKE YMHOXaTb JpPYr Ha Jpyra. OTU JAEUCTBUS
MIPOU3BOJIATCS 1O W3BECTHBIM IIpaBWJIaM M CBOJATCS, B KOHEUHOM
cuére, K IPUBE/ICHUIO MT0I00HBIX YJICHOB.

Hanpumep, ecnu P(x)=2x3 —-4x+3, a Q(x) =x—-1, TO
P(x)-0(x)=2x"-2x"—4x* +7x-3.
Muorounen P (x)gemurcs na wMporowien Q(x), ecun

CYHIECCTBYET TaKOW MHOTOYJICH S (x) , YTO BBIITOJIHACTCSA paBECHCTBO

P(x) = Q(x)-S(x) .
Muorounen S(x) Ha3bBaeTCs YacCTHBIM OT jaeneHus P(x) Ha

O(x)-

[loxaxxeM Ha TpUMepe, Kak MPOU3BOAUTCS  JIEJCHHUE
MHOTOYJICHOB.

[Tpumep 1. [lycts TpebyeTcs pas3nenuTh MHOTOWICH
6x' —11x" +5x’ +9x—5 ma wMHorowreH 3x*+4x—5. Ilpomenaem
CHEAYIOUIUE NEHCTBUS.
1). PacnoslaraeM MHOTOYJIEHBI IO YOBIBAIOIINM CTETIEHAM X .
2). JlenuM TiepBBIA (cTapmmii) unmeH genuMoro 6x° Ha TepBBIH
(crapimmii) unen menutens 3x”. IlomydaeM mepBblil (CTapinii) 4wieH
4acTHOTO 2x°.
3). YMHOXaeM JenuTeNnb Ha MEPBbIM WIEH YacTHOIO M pPEe3ysbTar

6x* +8x’ —10x* mommMCHIBaeM MOJ JNEIMMBIM TaK, YTOOBI UJICHEL,
MMEIOIIUE OJTMHAKOBBIC CTETICHH, PACTIOIATAINCH B OJTHOM KOJIOHKE.
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4). BpluntaeM M3 JEIMMOTO MOINMCAHHBIM IOJ HUM pe3yjbTar.

[Momygaem mepsBlii ocTaTok —3x° —x° +9x—5. Ecim 66 oH
OKa3aJiCsl paBHBIM HYIIIO WM €r0 CTENeHb Obla ObI MEHBIIE JIBYX
(cTemneHu AeIUTENs), TO JACJICHHE ObLIO OBl 3aKOHYEHO.

5). Jlemam mepBbIii (CTapiumii) dieH ocTaTka —3Xx° Ha TEpBBIH YIeH

nenutens 3x° . Tlomydaem BTOPOI UIeH YaCTHOTO —X .
6). YMHOXaeM JeluTelnb Ha BTOPOM WJIE€H YacTHOIO M pe3ysbTaT

—3x’ —4x” +5x TOANUCHIBAEM IO HEPBHIM OCTATKOM.
7). BbluuTaeM TOJy4EHHOE BBIPAKEHUE W3 TEPBOrO OCTaTKa.

[osydaem BTOpoii ocTaTok 3x” +4x—5.
8). JlenmuMm mepBbli (CTapuiuii) 4ieH BTOPOrO OCTaTKa Ha TEPBBIN

unen genurens 3x° . Tlomydaem Tperuii unen yacTHoro 1.
9). YMHOXaeM JenuTenb Ha TPETUH YJI€H YacTHOIO U pPEe3ysbTar

3x* +4x—5 MOANKCHIBAEM O] BTOPBIM OCTaTKOM.
10). Beruutaem mnocnegHee BBIPAKEHHWE U3 BTOPOTO OCTaTKa.
[Tosmmydaem Hyiib. [lesleHHE OKOHYEHO.

[IponenanHble NEUCTBUS NPHUHATO 3aIlMCBIBATH B CIEAYIOLIEH

dopme:
6x* + 5x° —11x" +9x—5|3x" +4x -5
6x* + 8x° —10x° 2x* —x+1
-3x - x*+9x-5
—3x’ —4x* +5x
3x° +4x-5
3x° +4x-5

0
Pesynbrar neneHus MOKHO BBIMUCHIBATH B IPYroi hopme

6x* +5x —11x> +9x -5 B
3x* +4x-5 -
wm 6x° +5x° —11x* +9x—-5= (3x2 +4x—5)(2x2 —x+1) .
Takum o00pa3om, OAMH MHOTOYJIEH pa3AeNuiics Ha JApyrod 0e3
OCTaTKa, TO €CTh HaIIeJIO.

2x" —x+1,
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Ecnu muorownien P(x) He jaenurtcs (HAaleno) Ha MHOTOUICH

Q(x), To roBopsT, 4T0 MHOrOWIeH P(x) AETUTCS HAa MHOTOUICH
Q(x) ¢ ocrarkom.
Pasnennts MuorowieH P(x) na muorowieH O(x)c ocratkom
03Ha4aeT NpeICTaBUTh MHOTOUIEH P(x) B BUJIC
P(x) = Q(x)S(x)+R(x),
ree S (x) " R(x) - MHOTOYJIEHBI, IPUYEM CTENeHb MHOTOYJICHA
R(x) wmensie creneny muorowiena O (x). st Toro, 4TI HAHTH

mHorowrenbl  S(x) ®  R(X), JOCTATOYHO BOCIIONB3OBATHCS

AJITOPUTMOM ICJICHUA MHOTOYJICHOB, HpI/IBeHéHHOM B HpUMEPC 1.
(A.]'II‘OpI/ITM 3aKOHYUTCA, KOTJa ITOJYYUTCA MHOTI'OYJICH, CTCIICHbL,
KOTOPOI'o MCHBIIC CTCIICHU I[GJII/ITCJISI).

Ipumep 2. Paszmenum  muorownen 2x* —7x’ —3x—11 Ha
x> —3x+2. JIng ynoOCcTBa JeNeHus TOTHUIIEM B eTMMOM CIIaraeMoe

0-x2.
2x —7x +0x* = 3x—11|x* =3x+2

2x' —6x° +4x° 2x* —x—7

—x’—4x*— 3x

—x° +3x*— 2x

—Tx*— x-11
—7x*+21x—14
22x+3

Takum 06pazom, TpH JeneHny MHoro umeHa 2x* —7x° —3x—11
Ha MHOTOWIEH X —3X+2 MOIyYHIN HEMOIHOE YacTHoe 2X° —x —7
1 OCTAaTOK —22x + 3. Pe3ynbrar aejieHus MOYKHO 3alucaTh B BUJIE
2x* =7x* =3x-11 ) 22x-13
5 =2x"—x-T—————— W
x =3x+2 x —3x+2

2xt=7x° —3x—11=(x2—3x+2)(2x2—x—7) -22x+3.
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Teopema besy
OcraTok OT jeneHns MHorowrena P(x) Ha MHOrowneH (x—a)

paBEH 3HAYEHUIO MHOTOYJIEHA P(x) npu x=a, T.€. P(a) .

CnenctBue u3 TeopeMsl besy.
Muorounen P(x) nemurcs Ha (x—a) TOTJa M TONBKO TOTJIA,

xorga P(a)=0, T.e. Torga ¥ TONBKO TOrZA, KOTAa d - KOPEHb

MHorowreHa P(x).

Takum 006pa3oM, €CJIM MBI 3HAEM, 9TO d - KOPEHb MHOTOYJIEHA
P(x), To MHOrowieH P(X) MOXHO Da3lOKHTH HA MHOKHTEIH

P(x)=(x—a)-Q(x), rne O(x) - gacrroe or nemenns P(x) Ha
(x—a).

PanuoHansHble KOPHA MHOTOUJIEHA ¢ LETbIMU KO3 HUIIHeHTaMuU
Ilycts  jgam  muHOrowieH P(x) cremeHm »n ¢ LCIBIMH

koddhdurmentamu P(x)=a x"+a x""'+..+ax+a,.
n n—1 1 0

[Ipeanonoxum, 4T0 MHOTOWIECH P(x) MMeeT palOHaIbHBIM KOPEHb

x :£, rje £ _ HecOKpaTuMmas ApoOb. DTO 3HAYUT, YTO P P 0,

q q q
re. x=2 spnsercs KOPHEM YpaBHEHUS

q

n n-1 —

ax"+a, x"" +..+ax+a,=0,
n n—1
a rmosToMy a, p—n+a,H %+...+a1 £+a0 =0.
q

YMHO)HUM 00€ YacTH MOJIydeHHOTO paBeHCTBA Ha ¢" . B pe3ynmbraTte
nonyuum a,p" +a, ,p"'q+..+a,pq"" +a,q" =0.

Tak kak mpaBas 4acTh JEJIMUTCS HalleJ0O HA p, TO U JieBas 4YacTb
JIEIUTCS HaLeJIo Ha p, @ 9TO 3HAYMT, YTO p SBIAETCS JEIIUTEIEM
a,. AHaJIOTMYHO, TaK KaK IIpaBas 4acTh JACIMTCS HAIENO HA ¢, TO U
JieBasi 4acTh JIENUTCS HAIEJIO HA ¢, a 3TO 3HAYUT, YTO ¢ SIBJISIETCS
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nenureneM a,. Takum oOpasom, eciu P gmnsercs KOpHEM
q

MHOTOWIeHa P(x), TO p SBISETCS JCTUTENEM d,, 4 ¢ SBIACTCS

AeIUTeNeM a,. A 3TO 3HAYUT, 4YTO palMOHAIbHBIE KOPHU
MHOTOWJIEHAa MOKHO N0J00paTh, mepedupasi Bce BO3MOXKHBIE IS
JAHHOTO MHOTOYJIEHA Yncia L

q

CnencrBue.

[TycTs MHOTOUIICH P(x) C LETBIMHU KOA(PPHUIIMEHTAMHU SBIISETCS
MPUBEIEHHBIM, T.€. KO3()(UIIMEHT pU CTapIleil CTENeHN paBeH 1:
a, =1. Toraa paroHaJIbHBIMU KOPHAMH 3TOTO MHOTOWJIEHA MOTYT
OBITH JIMIIB [IEJIbIE YMCIIa, KOTOPBIC SBISIFOTCS ACTUTEISIMA
CBOOOJTHOTO YJIEeHA 4.
IIpumep 3. IlomoOpaTe panMoHadbHBIE KOPHM MHOTOYJIEHA
P(x) =x +3x*+3x+2 M pa3IOKMTh €ro Ha MHOXHTEIH C
paloHaIbHBIMU KOAYPPUIIUECHTAMH.
Pemenne. Tak Kak MHOTOWIEH  SIBISETCS  MPUBEAEHHBIM

(ko> uLEeHT mpy cTapileil CTeNneHHy, T.e. IPU CTEHEeHH X° paBeH 1,
TO pallMOHAIEHBIMU KOPHSIMH 3TOTO MHOTOYJIEHA MOTYT OBITh TOJIBKO
HeNble YHcia, SBISIOMIMECS JEIUTENIIMH CBOOOTHOTO ujeHa 2.
Takux uncen uerbipe: *1 u 12 . [IpoBepum Kaxa0e U3 ITUX YUCEIL.

P(1)=1+3+3+2=9=0, P(-1)=-14+3-3+2=1%0,
P(2)=8+3-4+3:242=28%0, P(-2)=-8+3-4-3:2+2=0.

(3ameTM, 9YTO TMOJIOKUTEIbLHBIC YHCIIa 3aBEIOMO HE SIBIISIOTCS
KOpHSIMH JaHHOTO MHOTOWIEHa, a MOATOMY KX MOXHO OBUIO HE
IIPOBEPSTH).

Takum o0Opa3oM, TOJBKO YMCIO —2 SBISETCS LEJIbIM KOPHEM
JIAHHOTO MHOTOWIeHa. Pasnoxkum MHorowien P(x) Ha MHOXHTEIH

METOJOM TIpymnupoBku. Tak Kak Mbl 3HaeM , 4YTO OJHUM U3
MHOKHUTENEH Oyner (x+ 2) , TO OOBETMHUM B TIaphl ClIaraeMble TakK,
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yTOOBI IOCJIE BBIHECEHHS OOIEro MHOXKHTEIS 3a CKOOKH,
o0Opa3oBajcs MHOXKHUTEb (x + 2) , OOILIMI JJIs KaXKION Haphl:
P(x) =x +3x>+3x+2 :(x3 +2x2)+(x2 +2x)+(x+2)
=x’ (x+2)+x(x+2)+(x+2) :(x+2)(x2 +x+l).
MHorounen (x2 +x+ l) HE MMEET JICHCTBUTEIIbHBIX KOPHEH, a
MMOATOMY HE PaCKIaJbIBACTCS HA JIMHEHHBIE MHOXUTEIN. OTMETUM,
9TO STOT MHOTOWINCH, @, CIICJOBATEIBHO, M pasioxeHne P(x) Ha

MHOKHTEIIH MOXHO OBLIIO TIOJTYYHUTh IMPU TTOMOIITH JISTICHS P(x) Ha
(x + 2) .

[Ipumep 4. TlomoOpare palMOHAIBHBIE KOPHU MHOTOWICHA
P(x)=5x"+4x’-11x+2 ® pasnoKHTh €ro HA MHOXKHTEIH C

panroHaTbHBIMU KOA(h(UITEHTAMHU.
Pemienne. Jlenmurensmu uymcina S5 sBhasroTcs uwcna t1,£5, a
JenuTeNnsMu 2 sBisitoTces yucna *1,+2. Iloatomy pannoHanbHBIMU

KOpHAMU OAaHHOTO MHOI'OYJICHA MOTYT OBITh TOJILKO OCJbIC YHCiIa

1 2
+1,£2 wu JpoOHBIE YHCTa i—,ig. BrrunciaseM 3HaueHHe

5
MHOT'OYJICHA P(x) IIpU YKAa3aHHBIX 3HAYCHUAX X . B peE3yIbTaTe

nonydaem, uro P(1)=0, P(-2)=0, P(%jzo. DTO 3HAYUT, YTO

1
uucna 1, -2 u 5 MIUTIOTCH KOEAMI MHOTOWIeHa P(x). Iostomy

MHOTOWICH  P(X)  MOXHO  pasioXuTh Ha  MHOXKHTEI:
P(x)zS(x—l)(x+2)(x—%j:(x—l)(x+2)(5x—l).

3agaun ;IS CAMOCTOSITEILHOTO PeLIeHHUsI
1. YGemmthest, uto MHOTOWIEH P(X) jenutcs (Haleno) Ha

mHorowren O(x) u npexcrasuts ero B Buge P(x)=0(x)S(x):
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a) P(x) =x"-2x*+3x-2, Q(x) =x"+x-2
0) P(x) =3x"-5x"-5x+6, Q(x)zx—2.
2. Pasnennts Muorowien P(x) na morowrer Q(x) (¢ ocraTkom) u
IIPEJICTAaBUTh €TI0 B BUJIE P(x) = Q(x)S(x) + R(x):
a) P(x) =2x*-3x" -3x-5, Q(x)=2x2 -x-1,
0) P(x) =2x"—7x’ =3x* +5x-1, Q(x) =x"+x+2
3. HaiiTu ocTaTok OT /ie7IeHHsI MHOTOWJIEHA
a) P(x)=x"-x"+3x-2 na (x+1),
0) P(x) =x’+2x"-3x+5 Ha (x—2) .

4. Tlonobpath pauMOHAIBHBIC KOpPHH MHOrowieHa P(x) w

pa3iokKUTh  €r0  Ha  MHOXHUTEIHM  C  paldOHAIbHBIMU
KodppuIreHTaMu:
a) P(x)=x3—3x—2, 0) P(x)=2x3—7x2+5x—1,

B) P(x)=16x"+12x* -1, 1) P(x)=3x"-2x"-9x* +4.
5. llonobGpate a u b, Ipu KOTOPBIX MHOTOUJIEH

a) P(x) =3x’+4x> +ax+b nenurca Ha x° -9,

0) P(x) =2x*+ax’ —x* +bx—1 pemurca Ha x* —1.

6. CokpaTuTth 1po0b:

2) 2%’ =27x* +115x-150 6) ¥ —9x* +26x° —18x> —27x +27 .

x=5 x*—4x+3

7. To:xknecTBeHHbIE IPeo0pa3oBaHus ajaredpanvecKux
BbIpaKeHH

HBa anre6pa1/mec1<1/1x BBIPAKCHHUA HA3BIBAIOTCA TOXICCTBCHHO
paBHBIMH, €CJIM OHH ONPCACIICHBI I OJHHUX U TCX KC 3HAUYCHUH
6y1(B, BXOOAIIHUX B 3T BBIPAKCHHUA U IPUHUMAIOT PABHBIC 3HAYCHUA
IJIE BCECBO3MOYKHBIX JOIMTYCTHUMBIX 3HAUCHUH YKa3aHHBbIX 6yKB

Hanpumep,  Bblpaxkenuss ab+ac u  a (b + c) SBJISIIOTCSA
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TOXKJECCTBEHHO pPaBHBIMA B CHIIY paclpelesIUTEIbHOIO 3aKoHa
YMHOXKCHUA OTHOCUTCIIBHO CJIOKCHUA.

[IpeoOpazoBanue anreOpaudeckoro BBIPAXKECHUSI HA3bIBACTCS
TOXACCTBCHHBIM, €ClIn B pe3yiabTaTe BBIITOJIHCHU S 3TOr0
Hpeo6pazoBaHH51 MbI TOJIYy4a€M BBIPAXKCHUC TOXKICCTBCHHO PABHOC
JaHHOMY.

JInist yCHenrHoro MpoBEACHUSI TOXKIECTBEHHBIX MPeoOpa3oBaHUiA
MaTEeMaTUYEeCKUX BBIPAKEHUH BAXKHO 3HATH CIEAYIOIMNE (POPMYIIBI
COKpAILIEHHOI'O YMHOXEHUS:

(a +b)2 =a’ +2ab+b" (kBagpaT CyMMBI);

(a —b)2 =a’ —2ab+b’ (xBagpaT pa3sHOCTH);

(a +b)3 =a’+3a’h+3ab’ +b’ (ky6 cyMMBl);
a-b) =a*—3a’h+3ab’ —b* (xy6 pasmocrh);
a’ —b* =(a+b)(a—b) (pasHOCTH KBA/PATOB);
a+b’=(a +b)(a2 —ab +b2) (cymMa Ky6OB);
a—-b=(a —b)(a2 +ab +b2) (pazHOCTB KYGOB).

Ot GopMyNbl HY)KHO YMETh YUTAaTh KaK CIpaBa HAJIEBO, TaK U
CJIEBa HAIPaBO, a TAK)K€ HAYYUTbCA BUJETh UX B MaTEMAaTHYECKUX
BBIPAKEHUAX (HAIIpUMED, B TEX ClIydasX, KOrjaa OyKBbI , BXOSIINE B
5TH (HOPMYJIBI, 3aMEHEHBI HA HEKOTOPHIE BRIPAKECHNUSA).

IIpn BBITIOJTHCHU U TOKJIE€CTBEHHBIX peoOpa3oBaHUi
BBIPDAKEHUH, MPEACTABJIAIOMIMUX COOOM  MHOIOWIEHbI  4acTo
MPUXOJNUTCS PacCKIaJbIBaTh 3TH MHOTOWIEHbl Ha MHOXHTEIN
(HampuMep, TpH COKpAIlEHUU JpOOHBIX BBIPAKEHUHW WIM IIpU
pelieHun anredpandyeckux ypaBHEHUN CTETICHH BbIIIE 2).

OcHOBHBIE CIIOCOOBI Pa3JIOKEHUSI MHOTOWICHA HA MHOXKHUTEIIH.

1). BeiHecenue 001mero MHOXKHUTEINS 32 CKOOKH.

Ecnu Bce wieHbl MHOTOUIEHA UMEIOT OOIIMI MHOYKHUTEIB, TO €r0
MO>KHO BBIHECTH 33 CKOOKH, HallpuMep:

a) 2x’a+4x’a’ =2x’a (x+ Za);

6) a’(a+b)+b*(a+b)=(a+b)(a’+b);
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272 2
B) a’b+2a’bh’ +ab’ = ab(a2 +2ab +b2) = ab(a+b) .
2). Cnoco0 rpynmnupoBKH.
MoOXKeT CIyduThCs, YTO OTICIBHBIC TPYIIbI CIAraeMbIX HMEIOT
Takue OOIIMe MHOXHTENH, YTO IOCIEe BBIHECEHUS MX 32 CKOOKH B

CKOOKaxX OKaXyTCsl OJMHAKOBHIE BBIPAKEHHS, TO €CTh MOSBHUTCS
oOIIMii MHOKHTEIb, HATIPHUMED:

2ab—2bc+c* —ac= (2ab—2bc)+(c2 —ac) =
=2b(a—c)—c(a—c) z(a—c)(2b—c).
3). [Ipumenenne GopMys COKPAIEHHOTO YMHOXKCHUS:
a) 254" —16b* = (5a° +4b*)(5a* —4b* ) =
=(54* +4b2)(a 5 +2b)(aJ§—2b);

6) 4x +20xy+25y:(2x+5y)2.

4). PaznoxxeHne MHOTOYJIEHAa Ha MHOXHUTEIU B Cllydae, Korja
U3BECTHBI KOPHH (KOpPEHb) 3TOr0 MHOrowieHa. Eciu u3BecTHO, 4TO

X=a SBISETCS KOPHEM MHOrowieHa P(x), TO 3TOT MHOTOWICH
MOXXHO pasioxuTh Ha MHOXHTeH P(x)=(x—a)Q(x), rue
mHorowrer Q(x) sBIseTcs YacTHEIM oT jaenenns P(x) Ha (x—a).
B uacrrocth, ax’+bx+c=a(x—x)(x—x,), rae x; u x, - KOpHH

JTAHHOTO KBaJPATHOTO TPEXUIIEHA.

3anaum ¢ pemieHUsIMH

1. Pa3noxuTh Ha MHOKUTENH BhIpakenue a' +a’ +1.
Pemrenue.

a4+az+l:(a4+2az+l)—a2 :(a2+1)2—a2:
:(a2+a+l)-(a2—a+l).

2. Yupoctuts: a) V97 +6042 ; 6) 3/20—1442 .
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Pemenue.
a). [IlpeamoyioxkuMm, YTO TMOJKOPEHHOE  BBIPAKEHHE  MOXKHO

2
IIPEJICTaBUTh B BUJE 97 + 602 =(a +52 ) , Tne a u b — uensle

qucna. Torga 97 +60+2 = a® +2b+2ab2 . Jlnst onpenenenns a u
. a’+2b*> =97,
b TONydaeM CHCTEMY YpaBHEHHIL: b 30 Herpynuo
ab =30.

no100path pelIeHne 3Toi cucTeMsl: a = 5,b = 6. Takum oOpazom,

V9746082 = [(5+6v2) Tos516v2.

0). IlpenmomoxuMm, dYT0 TOJKOPCHHOE BBIPAXKEHHE MOXKHO
3
MpEeACTaBUTh B BUJIE 20— 14\/_ = (a — b\/z ) . Torna

20-14+2 = @* —6ab* +3a*bN2 = 2b°/2 . Jlns onpenenennst a u b
. a’ +6ab’ =20, H
NOJNydaeM CHCTEMY YpaBHEHHIl: eTPY/IHO
3a’b+2b° =14.

no100pate pelIeHne 3Toi cuctemsl: a =2, b =1. Takum oOpazom,

01402 = (2-2) =2-42.

3agaum A1 CAMOCTOSITEIbHOTO PelleHus!
1. Pa3noxuth HA MHOXKUTEIH BBIPAXKEHUE:
a) a*—2a’+a’—1;6) 8x’+y° +6)* +12y+8;B) x* —x’ —x* —1;
1) a*+4a’-5; n) a®+a' +1;¢e) a(a+2)—(b+1)(b—l).
64x> —27y° 5) b* +4
9yt —16x* " b*-2b+2°
3. 30aBuUThCS OT HPPALlMOHATILHOCTH B 3HAMEHATeJe:

2) 2 6 =2 .5 2 1) 1
V5+37 T x=y T T A= e — e+

x x* +8 1 x* 2
4. YpoCTuTh: a) + — = ;
¥ +2x+4 X —8 x—2)\x -4 2-x

2. CokpaTtuThb Apo0b: a)
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(x2 —y)(y+x\/;+x2)

yy—x
5. BeruuciauTs:

a) V4142442 —\41-242 ; 6) Y37+3033 +37-3043 .

6. YOpocTuTh BBIp@KEHME W HAWTH €ro 3HAUYEHUE NPU yKa3aHHBIX
3HAYEHUAX a U b :

gl 2,2 2 2\!
gL =0 . ab {“ b] La=1-2, b=1++2.

a*+07 (a+b) —3ab \ ab

0) ;B) Va+2vVa-1.

6 4-Ja’ ,a=13, b=4/0,008.
)(2+%)2_(%+2%)2 a=13 0,008
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KonTposabHas padora
«Yuncaa n anredpandecKkue BbIPpasKeHH s

1. Haittu a) HOJI(56, 70, 126), 6) HOK(54, 90, 162).

2". 3aMeHHUTH 3BE3OUKH muppamMu Tak, 9ToObl ymcio 75*31419*
nenuiock Hareno Ha 90.

3", Jlas ycrpoiicTBa &TKH KYIHIH OPEXOB, KOHDET M MPSHHKOB -
Bcero 760 mryk; opexoB B3su Ha 80 mTyk OoJjblie, yeM KoH(eT, a
npssHuKoB Ha 120 mTyk MeHblie, yem opexoB. Kakoe HanOoubliee
YHCII0 OJMHAKOBBIX MOJAPKOB VIS JI€Te MOXKHO C/ENaTh U3 ATOTO
3amaca.

4. Pemnts YpaBHEHHE:
23:(}172—0xux)19)p§+23 0.
3 37) 6 15
12-0,8-1,8

5", BoIUMCIIUTS .
2,08(3)+2,0(6) -0,25
6. Haiitu cymmy nepBbix 30-Tu udp mocne 3ansiToi B JECATUUHON
30212

333333°

7. KonuuecTBo neBouek B Kiacce coctamisieT 60% oT xoamdecTa
MaabuuKOB. CKOJBKO TPOIICHTOB OT BCEX YUYEHUKOB COCTABIISIFOT
MaJTbYHKH?

8", Ilo many paborta BeinoaHsiercs 3a 108 gueit. Ha ckonpko nHei
ObicTpee  Oymer  BBIMOJTHEHa  paboTa, €COTU  TOBBICHTH
MIPOU3BOIUTEIBHOCTH Tpyia Ha 20%?

9". BaHK BBILIAYMBACT CBOMM BKJIAAYHKAaM 8% rofoBbIX. CKOJIBKO
JIEHET HaJl0 TOJIOXKUTh Ha CYET, YTOOBI uepe3 roj noyyduts 60 rpH.
npuobLTH?

3alMMCHU pallOHAJIIBHOTO YHCJIa

5 3

35.814 . 8—24/15
B (%4%ﬂ%¥%y

B) " \2449+4v2 1) 74542 +07-5v2 .

11. IpescTaBUTE B BUJIE CTENIEHU: i/ bil :3/ N

10. BeruuciauTts: a)
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12", OnpenenuTh 3HAK Pa3HOCTH 5 -4/ 233

13", Yopocruts 4256a*b% | ecnut a<0,¢>0.

14. Haiiti Bce neHCTBUTENbHbIC KOPHM MHorowresa P(x) w
Pa3JI0KHUTh €r0 Ha MHOKMTEIIH:

a) P(x)=2x"+3x-2,6) P(x)=3x"-x"+2x-24,

B)** P(x)zx4 —x—xt-x-2.

15. 3anucate BelpaxkeHHE O€3 3HaKa MOIYJA: a)

ecmn x >+/2, 6)"

16. Paznoxxure Ha MHOKHATENN: a) a” +2ab+b* —c?,

6) ¢t —c* -2 -1, B)" (x+y+z)3 -x =y’ -2,

a2 _bz a3 _b3

x+3|—|x—1”.

17. Yopoctuts: a)

a-b @ —-b*’
6 274’ —64b° 9a® +12ab +16b’
b*—4 = b +4b+4

o o ()
Ja(a=b) b (a-b)

pa3 a Ooublie b, ecau 002 ATUX YUCIIA TTOJIOKUTEIBHBI.

Kk
18 . H3BecTHO, YTO =7 . Bo CKOJBKO

3ameuanue. [loHOE W TMpaBUIBLHOE PEIICHHUE 3a/1a4H, OTMEYCHHOE
TBYMSI 3BE3JI0OUKAMHU, OIEHUBACTCS B 5 0aJIJIOB, OJTHOM 3BE3MOUYKOM —
B 4 Oaiia, a MOJIHOE Y MPAaBUIILHOE PEIICHUE 3aa4l, HE OTMEUEHHOE
3BE3/I0YKaMM, OIICHUBaeTcs JAByMs Oamtamu. Takum o0paszowm,
MaKCHMaJIbHOE KOJIMYECTBO OaJJIOB, KOTOPOE MOXKHO TOJYYUTH 3a
KOHTpOJIbHYIO padoTy, paBHo 100.
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Tect «IIpeodpa3oBanne ajredpanyecKux BbIpakKeHUID)

Hareno ua 8 nemnurcs
A)364 B)328 B)339 1)342 ]1)362

Ecnu mmpuHa npsMoyroiabHOro cagoBoro ydactka Ha 10 m
MEHbIIIE €ro JUIMHBI, a AauHa 3abopa Bokpyr Hero 100 M, TO
TUIOIIA/Ih YYacTKa paBHa

A)700M> B)680 > B)660 M” I1)500 m> J1)600m

Ecau nenonnoe vactHoe paBHO 16, aenurtens 19, a ocratok
13, To neaumMoe paBHO
A)317 B)318 B)319 1)314 316

Ynpocturs 3\/5 . \/g . 4«/5

A)18 B)12 B)20 I)60 JI) 120

-1 -1

paBHa

1
Ecmn = = > TO IpOOb —

y
A)1 B)2 B)25 )L -3
3

50 _4/7
Sa—l . 22/7 + 5a . 22/7—1
A)l B)-1 B)2 )2 03

Brrancauts 0,7 -

SI6noku mpu cymke notepsiu 85% cBoeit maccesl. 13 500 kr

CBEXUX S0JIOK CYIIEHBIX NMOTYYUTCS
A)75xr Bb)64xr B)S1kr I)36kr J1)45kr

Pa3znoctp 19881 -2 paBHa
A)139 Bb)141 B)151 I)149 J)) 153

3HaueHne BbIpaKeHus (a — 2)71 +(b- 2)71 npu a = (2 + x/g)il

:(2—\/5)71 paBHO
2 gy B B

A)0 B) ——— B)

10

1 05 _ 405
[pu a =3~ BeIpaxkeHue a > +———55— DaBHO
3 at+a

A)03 b)25 B)-035 I)-25 [)0,35
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11

3unauenue Beipakenus 4x” +20x+25 mpu x =—0,5 paBHO
A)0 B)425 B)9,5 INl6 )25

12

Jlnnna akBapuyma 90 cm, mmpuna 40 cMm, a Bbicota 60 cMm.
Uto0Obl ypoBeHb BOJIbI OBLIT HM)KE BepxHero kpas Ha 10 cMm, B
HEro HaJo BJIMTH

A)180n B)I18n B)160n I)l6a J1)20n

13

19°-18°

Hp06b m paBHa

A)0,75 b)-0,01(3) B) 0,01(3) F)—% I[)%

14

Beranciure 0,87 +0,26-0,87 +0,0169
A)l B)2 B)396 1H4 [)2,3922

15

1 2
Bripaxxenue - +\/§ aBHO
P iz o P

A)-1 B)—/2 B3+l DV2+1 O)1

16

Ecnu yepe3 onny TpyOy OacceilH HamoJiHseTcs 3a 5 4acos, a
yepes Ipyryro — 3a 4 yaca, To 6acceiiH HamoJiHUTCs Ha 90% 3a
A)1,54 B)45S5mun B) 1,24y I')249 J1)50 mun

17

Brruncauts 3\/2—2 1,5 +2\/g

& V6

N0 BB B DD -t

18

Yucno ‘7\/8—6\/§‘+12\/§ paBHO
A)6JT B)I2v2 B)I42 D76 ) -8V6

19

Beruucnuts (\/\/§+2 —\/\/5—2)2
A)2J5 B)2 B)3 D) 2J5-2 M4

20

IIpoussenenue 3/ J5-42 i/ J5+248 paBHO

A)2 b)+3 B)3 I') -3 ]l)He cymiecTByer
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21

3HavYeHUE BBIPAKEHUS 0,3+0,029:(%—0,13j paBHO
A)0,1 Bb)-0,1 B)1 TI)0,31 J1)0,5

22

Ecin n3 40 T >xenesHoW pyapl BBIUIABIAIOT 15 T cranw,
cojaepxarieit 6% mnpuMecei, TO MPOLEHT MpUMECE B pyje
COCTaBJISIET

A)62% B)70% B)64,75% I')72,4% 1) 75%

23

Ecnu ymucno 1000 pasgenuTh Ha J1B€ 4acTH TakK, uyToObI 8%
nepBoi yactu B cymMe ¢ 24% BTOpoii yactu coctaBwin 12%
BCEr0 YMCIIa, TO MEHBIIIAsl YaCTh YMCIIa paBHA

A)200 B)250 B)93,75 T)300 J) 150

24

Ecmn a=\/g , TO BBIp@KEHUE paBHO

1 1Y
[\/Z—\/a+l+\/2+\/a—l]
A)1 B)2 B)4+2V5 T)4-2J5 1 2J13

25

5
—0.2 1
6/x_3/x 025 y12

PaBenctBO - =2 BEpHO MPU X PABHOM

x3

A) $2  B)64 B)% r)é m 2.

26

A
2 3 1 -1
BhIpaxkeHue \/(0,36)2 :(15] +(7,5)0 :(25] paBHO

A)tl B)1 B)+2 T)2 JI)035

27

Yucno 1515£—1517ﬁ+1@ paBHO
528 660

880

223 223
A)l B)2 B) -1 I)== ) -—
)1 B)2 B) )50 P

28

Beipaxenue \/ J2-1- i/ 7+5J2 paBHO

A)VW2-1 B)—Jv2-1 B)1 I)-1 O)V2+1

29

[Inomane TpsAMOYTOJIBHOTO TPEYTOJIbHUKA C THIIOTEHY30M 5 U
nepumerpom 12 paBHa
A)3 B)6 B)7 IN9 D1l
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30 | Ecm a=+7+4/3 , TO BBIPAKCHUE

\/a2+2\/a2— —\/a2—2 a’—1 paBHO

A)% B)2 B)\2 r)@ J0) 5+~/21.

OTBeTHI K 3a7]a4aM JIJIsl CAMOCTOSTEJIHLHOTO PelIeHus!
1./le1umMocTh HEJBIX YK CeT

1.2)5°-11,6)3%-7-11-13.2.18; 5040.3. b,c, e, f, g, h; a,b,c,d, g;
b,c, e, f,g,h;ab,d, h;b,c,e, g;b,c,e,f;
a,b,c,d, g: a,b,d . 4.2) 371504160, 375504165;
6) 8236047330. 5. 421. 6. 28 M. 7. 160 kr. 8. 11, 23. 9.41. 10. 31m 5 cm. 11.
a)8;1,0)-6; 1,B8)-5;4.1) 7; 0. 12. 27. 13. 29, 38, 47, 56, 65, 74, 83, 92.
4. a)x=Tn+4,y=Tn, neZ,6) x=—2n+l,y=3n+l,ne”Z.

2. PanmoHaJbHBIE YHCJIA

1. a) 0,425, 6) 0,15; B) 1,(09); ) 0,(714285). 2. a) 3; 0) 7.3. a) 1%; 0)
19
5,75;B) ;1) 3; 1) 144,25; ¢) ; k) .4.a) lﬂ; 0) 2,4.

3. IIpoueHTsI
1.2)4,08;6) 119,7. 2. a) 50; 6) 80. 3. a) 33,(3)% ; 6) 12,5%.
4. 100%; 50%. 5. Ymensmmiacek Ha 1%. 6. Ha nepBoii hepme MeHbIe Ha

3
5,5%.7. 6,(6)%. 8. 150%. 9. = 2,3 1. 10. 4lﬁ%.11. 88%.

12. 25,5%. 13.~ 348.
4. MoayJib 1eiicCTBUTEIbHOI0 YU CJIA

1.a)3,2;0) %; B) 3,15—7m.

—1-x, ecmn x € (—o0; -1),

1+x, ecmn x €[-1;3],

2.a) f(x):

7—x,ecmuxe(3;7),

x—7,ecnux €[7;+).
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—2x-10,4, ecn x € (—o0;—5,2),

2x+10,4, ecn x € [-5,5;-3,5],

6 -

) /(%) —2x-3,6,ccmn x €(-3,5;-1,8),
2x+3,6,ecmnx €[1,8;+).
5—x,ecnnxe(—oo;—l,S)u(g;Sj,
—Sx—-1l,eciux €|-1,5;-0,2],

0 £(x)- 0]

S5x+1,ecmux € [—0, 2; %} ,

x—5,ecnu x € [5;+).

—3—5x, ecmu x € (—0; —3,5),

r) f(x)=411-x, ecnnxe[—3,5;§},

S5x+3,ecimnx € (g +ooj.

3.2) J;6) £2,7;8) 0.4, a) ( —o0;-3]U[3;+0); 6) (—13;13); B)
(—o0;+0);1) & 5.a)-1; 5;6) 3.5; 6,5;8) -4; -2; 1) -9; 5; 1) 2;%; e) -
1,25;-0,25; %) [2; 7] 3) 7. 6. 2) (—0;3) U[9;+0) 6) [-7;1]:8)

(—oo; —%j U[%; + 00) ;1) (1,25; 2, 25) )

5. Ctenenn u KOpHH
25

1.2)8: 6) —%.2. a) x*:6) x2.3.2)6,6)2. 4. 2) x’v2: 6) Y :
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B) Nx" ;1) %, ecim b>0; —%, ecm b<0.5. a) %; 6) </2a’b* .

6.2) 246:6) 232° ; m) %i/g r) @b*a’b ; n) 2ab’\2b .
7.a) /162 :6) Ja’h ;B) Vc'h . 8. a) %

6. MHorouJjieHbl
1.a) S(x)zx —-x+1;0) S( ) 3x7+x-3.
2.a) S(x x*+0,5x-0,75:; R(x)=—3,25x—5,75;
6) S(x)=2x>-10x+5, R(x)=20x—-11.3.a)-3;06) 15.
4.2) (x=2)(x+1)":6) (2x—=1)(x* =3x+1) 1 8) (2x+1) (4x—1);

:6) 3639 .9.2) 1; 6)

r) (x+1)2 (x—2)(3x—2). 5.a) a=-27;b=-36,0) b=—a;acR.
6.a) 2x> —17x+30;6) x> =5x* +3x+9.

7. ToxnecTBeHHbIe MPeodpPa3oBaHus alredpandecKuX BbIpaKeHHI

1. a) (a2 —a—l)(a2 —a+1);

0) (2x+y+2)(4x2 —2xy—4x+y° +2y+1);

B) (x+l)(x3 —2x° +x—l); r) (a2 +5)(a+l)(a—l);
1) (514—512 +1)(a4+a2+1)' e) (a+b+1)(a—-b+1).

2y OO s a5
3y+4x

Jx+

( [) :8) 24232434, )J_ [ ) —
Xy

6) —x—\/;;B)l+\/a—l.5.a)6;6)2.6.a)0,25;6) 1£.
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